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(C) Diameter
th (D) All of these
ch of the following quantity is not expressed

(D) Energy = kg m/s

The base unit which has the same power in the
dimensional formula of surface tension and co-
_ efficient of viscosity:

" (A) Mass (C) Time
5 g& Le;lg_gh (D) Temperature
e Kgms =
(A 10%gem?s (C) 107g cm?s™
(B) 10°g cm’s™ (D) 10°g cm?s™

For a well calibrated and standard instrument,
which one of the following cannot occur during a
measurement: :

~ (A) Random error (C) Systematic error
~ (B) Personal error (D) Unassigned error
- The frequency “f” of vibration of a mass “m”
- suspended from a spring of spring constant “k” is
given by the relation f = cm® I, the value of “x”
~ and “y” are: -
 (Ax=%,y=Y% ©)x=%,y=-%
(B)x=-Y%,y=-% D)x=-%,y="%
~ Which of the following has no units?

~ (A) Efficiency (C) Refractive index

~ (B) Strain (D) All of these
A radio aerial of length “L”, when the current
: emits a signal of wavelength “A” and power “pn,

tant. What unit if any, should be used for
it “k”:

‘ (C) Watt

(D) No unit
femto seconds are there in one

(€) 10"
(D) 10"
following is unit less? Letters have

o

A% (D) Vrg

12,

13.
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15.

16.

17.

18.

19.

20.

21.

22.

23,

24.

25.

A energy ’
The unit of Bksh is the same a5 that of;
(C) length
(D) velocity
b in one micro coulomb:
(©) lp=10n
(D) 1p=10%

(A) mass

(B) time

How many nano coulom
(A) 1p=10"n

(B) 1p=10"n

The ratio of atto to exa is:

(A) 10° (C) 10*

(B)107'® (D) 107%

A quantity which has SI unit but no dimension is:
(A) Solid angle

(B) Radioactive decay constant

(C) Frequency

(D) Inertia

An accurate measurement is one which has less:
(A) Precision (C) fractional error

(B) Absolute uncertainty (D) zero error

Solid angle subtended by a sphere’s surface is
multiplied by square of its radius is equal to :
(A) density of sphere (C) mass of sphere

(B) volume of sphere (D) surface area of sphere
One light year is equal to:
(A) 9.5%10"m (€)9.5%10"m

(B) 9.5x10"*m (D) 9.5x10""m
How many years are there in one second :
(A) 3.1x10 years (C) 3.1x10" "years
(B) 3.1x10" years (D) 3.1x10" ®years
An example of derived unit is:

(A) candela (C) coulomb

(B) ampere (D) mole

The '\[2?1 is same that of:

(A) Distance (C) Acceleration
(B) Velocity (D) Power

Random errors can be reduced by:

(A) taking zero correction

(B) comparing the instrument with another more
accurate one

(C) taking mean of several measurement

(D) all methods explained in (A), (B) and (©)

Which is not equal to the time:

(A) Frequency

(B) Resistance x capacitance

(C) Inductance +resistance

(D) All of these

Which of the following quantities have the same

units:

(A) Frequency and decay constant

(B) Force and mass

(C) Acceleration and displacement

(D) Impulse and force

E, M, L and G denote energy, mass, angular

momentum, and: gravitational constant. The

EL
dimension of Mo is that of:

(A) Time (C) Mass
(B) Length (D) Angle




30.

31..

32.

33.

34.

35,

~ (C) newton (ampare)
(D) joule (coulomb)™

(C) coulomb x volt

c (ampe (D) ampere x ohm

= of liquid is 15.7 g em™. Its value in the
international System of Units is:

(A) 15. 7kgm"3 (C) 157 kgm™

(B) 1570 kgm™ (D) 15700 kgm™

Let “L” denote the self inductance of a coil which

is in series with a capacitor of capacitance “C”.

‘Which of the following has the unit second:

(A)y/LC (C) C/L

(B)CL v (D)LYc?

The unit of fractional uncertainty in length is:
(A) cm (C) mm

(B) dm (D) no units

The dimensions of angular displacement are:
(A) [L7] (©[LT™]

(B) [L°] (D) [L7'T™]

The dimensions of gravitational constant “G” are:
(A MT'LT 7 (C) [ML’T 7

(B) [ML™'T 7] (D) [ML™T 7]

The dimensions of viscosity and pressure are:

(A) [ML™'T & MLT ]

B)ML™T ' &M'LT™]

(C©) [ML™'T™' & ML™'T 7]

(D) [MLT ' & ML™'T 7]

[M°L°T ~'| refer to quantity:
(A) Velocity (C) Time period
(B) Frequency (D) Force

The percentage errors in the measurement of
mass and speed are 2% and 3% respectively. How
much will be the maximum error in the estimate
of kinetic energy obtained by measuring mass and

speed:

(A) 11% (C) 8%

(B) 5% (D) 1%

Given: Resistance R, = (8 + 04) (Qand

Resistance R, = (8 = 0.6) 2. What is the net
resistance when R; and R; are connected in
series?

(A)(16 £0.4)Q (C) (16 £0.6) Q

(B)(16 +1.0) Q (D) (16 +0.2) Q

The density of the material of a cube is measured
by measuring its mass and length of this side. If

the maximum errors in the measurement of mass
~and the length are 3% and 2% respectively, the
~ maximum error in the measurement of density is:

% (C) 5%
(D) 9%
tial difference V = (8 £ 0.5) V and

- (©)4+£6.25%
- (D)4:8%

42.

43,

44.

46.

47.

48.

49.

S

S2.

is the Sl unlt of:

vVm

(A) thermal energy ©) themml pewer .
(B) electric potential (D) electric field m!ensity

The physical quantity having the unit dyneg™is
(A) velocity (C) force _
(B) mass (D) acceleration :

The SI unit of luminous intensity is

(A) watt (C) lumen

(B) lux (D) candela

In the equation N = Ne “M the unit of “A” are
same as unit of:

(A) Mass (C) Time period

(B) Angular Frequency (D) torque

One micron is related to centimeter as:

(A) 1 micron = 107 (C) 1 micron = 107° cm
(B) 1 micron = 104' cm (D) 1 micron=10""cm
How many steradians are there in semi—sphere
from a point inside that semi—sphere?

(A)m (C) 2n

(B) 31 (D) 4n

If x = a". Then relative error is (where n is power
of “a”)

(A)=—n (C)n=

(B) \T +n (D)n* 2

Unit of power in terms of base units:
(A)kgm?s™ (C)kgm3s—3

(B)kgm? s~ (D) kgms =

Poor calibration is the example of:
(A) Personal error (C) Random error

(B) Systematic error (D) Zero error

Resistance of a given wire is obtained by
measuring the current flowing in it and the
voltage difference applied across it. If the
percentage errors in the measurement of the
current and the voltage difference are 3% each,
then error in the value of resistance of the wire is
(A) 6% (©) 1% :
(B) 0% (D) 3%

In calculating the area of cross section ‘A’ of wire
the total percentage uncertainty in the final
result:

(A) A= 2 x percentage uncertainty in radius

(B) A =2 x percentage uncertainty in diameter
(C) A =3 x percentage uncertainty in radius
(D) Both (A) and (B)-

The unit of coefficient of viscosity is:

(A) Ns m (C)Pas
(B)kgm™'s™ (D) All of these

The least count of a stop watch is 0.2 second
time of 20 oscillations of a pendulum is meast
to be 25 second. The percentage error in
measurement of time will be: 3
(A) 8% (©)0.8%
(B) 1.8% (D) 0.1%
Sub-multiples and multiples of units
using a prefix to the unit. For exa
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5S.
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58.

59,

61.

62.

‘3(

gwes the sub-muluples re

- (Myms’

and (giga) (G)?
pico (p) giga ()

(A) 10~ 10°
(B) 107 10°
(© 107 10°
(D) 107" 10"

Which is highest sub—multiple?

(A) Pico (C) Femto

(B) Atto (D) Nano

Out of the following pairs which one does not
have same unit?

(A) Angular momentum ,Plank’s constant

(B) Impulse and momentum

(C) Work and energy

{D) Pressure and kinetic energy

1 mm

1Gm

(A) 107 ©10™"
(B) 107 (D) 107"

Smaller is the least count of the instrument more
is the reading:

(A) Accurate (C) Precise

(B) Accurate and Precise (D) All of these

Which of the following does not have same units?
(A) Electric field, electric flux

(B) Pressure, young’s modulus

(C) Electromotive force, potential difference

(D) Heat , potential energy

The unit of B/, :

(A) kgm’s™ (C) kgm™'s™

(B) kgm™'s™ (D) kg’'m s
Which of the following is not a derived unit?
(A) joule (C) dyne

(B) erg (D) mole

Which of the following is the correct way of
writing units?

(A)25 ypm (C) 5 Newton

(B)BOKg (D) 10N

1 km’=

(A) 17 1o’m (C)mo m

(B) 1210° m’ (D) 1x10*m’

Precise measurement has:

(A) No Uncertainty

(B) Less absolute uncertainty

(C) high absolute uncertainty

(D) both (A) & (B)

Units of —p}e- where symbols have their usual
mnnin; are:

(A) ms (C)m s

(B) m's’ (D) m?s?

What is the unit of “k” in the relation U = TLl

y +a
where “U” represents the potential energy, “y”

represents the  displacement and “a” represents

the nuimm displacement i.e., amplitude?
(C)yms

presented by pico (p)

66.

67.

68.

69.

70.
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73,

74.

78.

76.

77

78.

79.

Unit ofpermntlwty R CH o
(A) Nm * *kg’ (CON_ m kg
(B) Nm’C”? (D) N"'m?C?

b
The velocity of a particle is given by v =a ++ ?+ et

The unit of b will be:

(A) m (C)m s

(B) m s (D)m i

Two physical quantities of which one is a vector
and other is a scalar, having same dimensions are:
(A) - moment and momentum

(B) power and momentum

(C) impulse and momentum

(D) torque and work

The quantity X = m ¢? has the same units as that
of:

(A) Momentum (C) Impulse

(B) work (D) moment of inertia
Slug is the unit of:

(A) length (C) mass

(B) time (D) foot

Which one of the following is not the name of
physical quantity?

(A) Density (C) Energy

(B) candela (D) Impulse

Which one of the following is not a unit of length?
(A) Angstrom (C) Radian

(B) Micron (D) Light year

Error in the measurement of radius of a sphere is
1%. The error in the calculating the surface area
of sphere is:

(A) 2% (C) 3%

(B) 4% (D) 7%

Radian is defined as ratio of arc length to its:
(A) Radius (C) Sector

(B) Diameter (D) Chord

Accuracy is inversely related to:

(A) % uncertainty (C) significant figures

(B) Least Count (D) Absolute uncertainty
Precision is inversely related to:

(A) % uncertainty (C) significant figures

(B) Least Count (D) Fractional uncertainty
In assessment of total uncertainty in the final
result for timing experiment, uncertainty is
inversely proportional to:

(A) % uncertainty (C) No. of vibrations

(B) Least Count (D) Stop watch

The SI units of%f is same as that of:

(A) mass (C) Velocity

(B) Length (D) Acceleration
1em’=

(A)0.01 m’ (C) 1000 mm*
(B) 0.001 m’ (D) 100 dm’

Which of the following set contains base and
derived units?

(A) radian & kilogram
(B) mole & kilogram

(C) kelvin & time
(D) ampere & coulomb




Unit 81 (Measurements)
" 80.  The rest mass of proton is 1.67 x 107 Kkg. Its mass

81.

in grams is: b
(A) 1.67x107g (C) 1.67x10° &
(B) 1.67x10%g (D) 1.67x107" g
The type of the systematic error is:

{A) Personal error {C) Theoretical error
{B) Instrumental error (D) All of these
Which pair of physical quantities given below has
uot the same units and dimensions?
(A) torque and angular momentum
(B) momentum and impulse
{C) pressure and modulus of elasticity
{D) acceleration and gravitational field strength
The initial temperature of a liquid is (80.0 £
0.1)°C. After it has been cooled, its temperature is
{(10.0 £ 0.1)°C. The fall in temperature in degree
centigrade is:
{A)70.0%00 (C)70.0+0.3
{(B)70.0 +02 {(D)700+0.1
Which is correct record for the diameter of wire
when measured by a screw gauge of least count
0.001 cm: -
(A)23com (©C)231cm
(B)2312cm (D)23124 cm
Error in the measurement of radius of sphere is
2%. Then error in the measurement of volume is:

{A) 1% (C) 5%
{B) 3% (D) 6%

If the pointer of the voltmeter is not exactly at the
zero of the scale then the error in the voltmeter is

said to be:
{A) instrumental error (C) personal error
{B) systematic error {D) random error

If radius of the sphere is (5.3 £ 0.1) cm. Then
percentage error in its volume will be:

100 3%0.1
(A)13+6.mx§ © (=) x 100
9, s

(D) 2= x 100

Percentage uncertainty in the area of rectangular
plate with having length “a> and width “b™:
W=+ =J0  ©=-%]100
®[=-Z]we @ [2+5]100
Instramental error can be minimized by

(A) taking large number of readings.
(B)lﬂil{gdif&temmimforﬂ:esmm

reading.
{C) by zero correction of instrument.

. OBa®mO
b mkﬁm:ﬁo‘g‘mﬁk-l‘m_ﬂeﬂ
, gk

92.

93,

94.

96.

97.

98.

100.

101.

102.

103'

10

: Fxt
Units of -

(A)ym™'s (©) ms‘j

(B) (ms*)’ (D) ms :

In v = xt +y, if v’ and ‘t’ are the velocity and
time respectively, then the units of “x” and “y”
are: 2

(Aym™'s" ms” (C)mms™

(B) ms ,ms™ (D) ms ™, ms

If “p” is the density, then units of “pgh” are same
as the units of:

(A) Kinetic energy (C) Pressure

(B) Energy (D) Flow rate

Of the following quantities, which one has units
different from the remaining three:

(A) Energy per unit volume

(B) Product of voltage and charge per unit volume
(C) Force per unit area

(D) Angular momentum
Which one of the following shows only unit of

length:

(A) A°, kg, gm (C)m,m’,s

(B) A°,km, m (D) Gm, m’, deci-m
Which of the following is least multiple:

(A) pico (B) femto

(C) nano (D) atto

Which of the following do not have the unit of
energy?

(A) force x distance
(B) couple x angle turned through
(C) impulse x time
(D) moment of inertia x (angular velocity)®
The radioactive decay constant has the same
dimensional formula as:
(A) mole (C) frequency
(B) time (D) mass

If C and R denotes the capacitance and resistance
respectively, then the dimensional formula for CR
is same as that of:

(A) frequency (C) (frequency)®

(B) time period (D) (time period)®

The error in a certain measurement occurs due
to:

(A) Faulty apparatus (C) negligence of person
(B) In-appropriate method (D) All of these

The pair of physical quantities not having the
same units is:

(A) Planck’s constant, Angular momentum

(B) spring constant, tension

(C) Pressure, Young’s Modulus

(D) Frequency, decay constant

Which one is the highest power multiple?

(A) giga (C) mega

(B) peta (D) deca

The pressure is of 10° dynes/cm’ is equivalent to:

(A) 10 N/m? (€) 107 N/m?

(B) 10°N/m’ (D) 107 N/m?
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110,
111
112,
113.

114

115.

01 (Measurements)

2 set
" ; set of supp!emen(ar_v units
{A) 7 units (Chm :
] ; any unit
B)2 W_*i"'s (D) 3 units -
100x107"" is equal:
{A) pico (C) nano
(B} femto (D) atto

‘l;h heat !.!‘llt‘l:l.ted In 8 circuit is given by Q =
PRt where “I" is current, wp» IS resistance and
gy & \

" is time. 1T the percentage €ETOS in mesurin
I R and t are 2%.1° : £

o and 1% ¢ "
2 espectively {l
the maximum error in mey e y then

(A) 2% (C‘)“:;nn heat will be:
(B) “‘/‘ ([)) ;')un

The pressure on a square

plate is mensured by
measuring the force on the plate and the length of

the sides of the plate by using the formula p= *l’z
If the maximum errors in the measurement of

force and length are 4% and 2% respectively,
then the maximum errors in the measurement of

d

pressure is:
{8 T () 2%
(B) 8% (D) 10%

Which of the followin
ohm)/(volt second)?
(A) watt (C) henry

{B) kWh (D) volt

If the percentage errors of A, B and C are “a",

“b™ and “c” respectively then the total percentage
error in the product ABC is:

g is the equivalent of (joule

{A) abe (C) atb+c¢
(B)i"-‘%*"l' (D)a+bec +ca
Light year is the unit of:

(A) Light (C) Time

{B) Velocity (D) Distance
Jm™' is a possible unit for:

(A) momentum (C) power
(B) force (D) work
Which one of the following is correct:
(A) If=10"° ©1f=10"
(B) If=10"" (D)1f=10""
The ratio of killo to pico is:

(A) 10° ©10°

(B) 10° (D) 107"

For total assessment of uncertainty in the final
result obtained by multiplication and division:
(A) Absolute uncertainties are added

(B) Fractional uncertainties are added

(C) Y%age uncertainties are added

(D) both (B) and (C)

The principal characteristics of an ideal standard:

(A) accessible
(B) Invariable

- (C)both (A) & (B)
~ (D) it must be of expensive metal
- If velocity (v), Force (F) and energy (E) are taken

fundamental units then formula for mass will

117,

118,

119,

120,

121.

122,

123,

124,

126.

127.

128.

129.

130.

i
be:
(A) vF°E (Cy v g
(B) Vi’ (hy v e’

What are the 5.1 units of “k” 46 that the squation
velocity = k % density bs éorreef,

(Aykg 'm's’ (Cy kg ins
(B) kgm's" (Dykgmis
Product of nano and giga is:

(AY O (e
(B 1 (0 167

In the relation “v, = v, + G.6417 the anit of H.61
are!

(A)yms”’ (C) ms "¢

(B) N °C™! (Dy No it

1 kg of mass is equivalent to:

(A9 % 10" (59 = 16"

(B)9 % 10" () 1.9 % 16'%

Which of the following has not been expressed in
suitable units?

(A) Potential energy —» kg ms '

(B) Surface tension ~» N m

(C) Stress <> N m 2

(D) Resistance > kg m’ A 4 *

Which of the following is not equal to watt?

(A) ampere/volt (C) ampere » voit

(B) (ampere)” ohm (D) joule/second

The base unit of Planck’s constant are the same
as:

(A) electrostatic energy  (€) kinetic energy

(B) angular momentum (D) linear mormenturn

The numerical value of “G” in 81 i 6.67 » 165 ',

The numerical value in egs system is:

(A)6.67 x 107" (Cy6.67 « 167

(B)6.67 x 10" (D)6.67 210 "

Screw gauge is more precise than vernier callipers
by:

(A) 10 times (B) 100 times

(C) 1000 times (D) 50 times

The ratio of dimensions of angular momentum to
linear momentum is:

(A)[L] (C)[LT"]

(B) [L"] (D) [L7T7)

Which of the following quantities have same
units:

(A) Stress, strain (C) Momentum, impulse
(B) Force, momentum (D) Mass, weight

Whiczh of following quantity can be expressed in
kgs:

(A) Viscosity (C) Spring constant

(B) Density (D) Momentum

If L = inductance R = Resistance C = Capacitance

RCV
and V = Potential difference then units of “""L is

same that of: ;
(A) Current (C) (c‘::“rmnt])\-l

B) Charge (D) (charge Ll
'(The dimension of product PV is same that of ( il
is Presser and “V” is Volume):




time priod y be: ; ;
| (©)03s

(A) Energy ~ (C) Temperature
(B) Power - (D) Momentum (A) 0.003 s
statement about base (B) 0.03 s . (D)3.0s 5
143. The least count of a vernier callipers 1S 0.005 cm.
re is 0.020 cm as measured

131. Choose the correct
The diameter of a wi :
rror in measurement is

quantities:
| (A) All base quantities are independent of
; temperature by it. The percentage €
(B) They are all scalar quantities (A) 25% (C) 15%
(B) 20% (D) 5%
t four quantities a, b, c and d are
20/0, 3% and

by a single universal

144. In an experimen
measured with percen
4% respectively. Quantity

(C) They can be measured
tage error 1%,

instrument
P is calculated as

(D) They are all immune to errors
132.  The angle subtended at the center of a circle by
an are of length 27r is: a’h’ | fulia
(A) | radian (C) 2 radian B o= % error in P is:
(B) m radian (D) /2 radian (A) 14% (©) 7%
133. Al are the units of time except: ' (B) 10% (D) 4%
(A) Light year (C) Decade b
(B) Solar day (D) Lunar year 145.  In the equation v=at—"F % » units of “c” is:
134.  The ratio of units of power and pressure gives the (A)s ©s’
measurement of: (B) s D e
(A) Cross sectional area 146 All are the ba titi i
(B) Rate of change in momentum . (A) Mole 5 guantities SYeRM: : 2
(C) Volume flow per second (B) Electri gC) Intensity of light
(D) Energy ri A°)' eclrlcl:tcurrent (D) All are base quantities
135.  Two physical quantities can be add 3 e
they have same: BT TRl e Egg ll 8_3 Foin (C) 107 mm
(A) Kind (C) Directions S (D) 107 mm
o 55:, Magnitudes (D) All are correct e I‘iithlcfhf Ofdthe flsteg s pRINoL SRR (e
; ich of the following is not th of fundamental quantities in any system?
physical qllantity'.’ g pratiic namc of a (A) Length, mass, time st
(A) ‘time (0 ks (B) Amount of substance, mass, length
(B) impulse - (D) kilogram (C) Mass, time, intensity
137.  Which of the following statements is wrong? (D) Temperature, charge, length
(A) Unit of co-efficient of viscosity is poise 149. In giv : 1 F
((IC3)) l\jVork and energy have same units given equation f = 50\ o, fundamental
nit of kinetic energy is newton m ' frequ i
. eter quency of stretched st ; e
(D) Unit of surface tension is newton meter (A) kgm'y : ngg, in ey ol xS
138.  If the force and velocity are double, th (B) kgm™'s ftee :
power wi" be: €, then the 150 T & (D) NO units
(A) twice : - Two particles are located at x, = 10.5 £ 0.1
(B) thri (C) 4 times ~ %2=26.810.1 cm. The dist A e
2) rice (D) 8 times S e istance between them will
139.  — has the same dimensional formula as that of: Egg 1166-3 cm (C)16.3£0.1 cm
: - : 3%0.2cm A
(B is magnetic fi : (D) 37.3 £0.01
eld and i 151.  Which s S R
petmicability of free space): M, is absolute AL of the following in not a unit of time:
(A) energy densit : P (C) Light year
® i (B) Lunar month D) Mi
C) stress x strain 152. Tor rediite ny (D) Micro—second
(C) magnetic energy per unit volume experiment: spceriding: - 1o, The “tming
o (D) All of these AVhi 3
: ("X;"ch. Offt he following is a derived unit; EB; highly precise instrument
(A) unit of mass C . ? count more n i
: u umber i
| (B) unif of length (D) nit of volume g of vibration
141. If u; and u; are th (D) unit of time conduct at room temperature
‘ 2 e units s i
valu X 1 and n; are their numerical . Hy=a+bt+et 3,
lues, respectively, then ca , where y is in meter and “t” is i
(A nyuy = nyuy (c = second, the unit of “b” is: i
(B) myu; +nyu; =0 (D; ?Ini— l)hUz Egg m ] (©)s~
ntug) =(ny + ms
( 2 Ug) (D) ms‘Z

142.  The tim ;

iy ~’l"’e'¢:£:l:)yf sstgp:b:a;ims of a simple pendulum

e R S atch accurate up

2 second is 60 p to one tenth
mmeeone s 00 seconds. The uncertainty in tl(l)ef




154

155.

156.

157.

158.

159.

160.

161.

162.

163.

164!

165.

l“-

In equation (P + %)“,

= b) = RT the SI unit of

il

(A)Nm _ (C)N m*

(B)Nm™ (D)Nm™

?\Iumber of physical quantities in system
international:

(A)7 (©)3

(B)2 (D)9

Which one is not allowed as standard prefix?

(A) 1pF (C) 1pF

(B) lppF (D) InF

A physical quantity ‘X" is represented as velocity
= de:sity , the units of “X” are:

(A) kgmqs‘i (C) kgm™'s™

(B) kgm’s™ (D) kgm’s™

The mean time period of second’s pendulum is
2.00 s and mean absolute error in the time period
is 0.05s. To express maximum estimate of error,
the time period should be written as:
(A)(2.00£0.01)s (C)(2.00 £ 0.05) s

(B) (2.00 + 0.025) s (D) (2.00+0.10) s
Minimum length an instrument can measure is
called its:

(A) Accuracy (C) Estimate

(B) Precision (D) Limitations

One nanometre is equal to:

(A) 10° mm (C) 10° cm

(B) 10”7 cm (D) 10° cm

If “h” is the height and “g” is the acceleration due

2h
to gravity, then the unit of "\ [T~ is the same as

that of:

(A) Time (C) Volume

(B) Mass (D) Velocity

Which of the following pairs of units are both SI

base units?

(A) ampere, degree celsius
(B) coulomb, degree celsius
(C) ampere, kelvin

(D) coulomb, kelvin

If ‘P’ is the momentum ©

mass then expression m has base unit identical

f an object and ‘m’ is the

to:

(A) Energy (C) Force

(B) Power (D) Velocity

Choose the pair in decreasing order: ;
(A) centi, milli, micro (C) micro, milli, centi
(B) deca, kilo, mega (D) kilo, mega, deca
3upF can be written as:

(A) 3 pF (C) 3nF

(B) 3mF (D) 3cF

To change S1 units by factors of ten into smaller
or bigger units they uses:

(A) prefixes (C) suffixes
(B) symbols (D) ratios
=V wbereV=100:I:5v

The resistance R

168.

169.

170.

171.

172;

173.

174.

175

176.

177.

178.

10 £ 0. ampe

and | = res. What is the total error

in R?

(A) 5% (C)7%
5

(B) 5.2% (D)5 %

Measurement which is close to true value is:

(A) Accurate (C) Average

(B) Precise (D) Error

Systematic errors can be removed by:

(A) Buying new instrument

(B) Dusting the instrument

(C) Breaking the instrument

(D) Recalibrating the instrument

Depth of water in a bottle is 24.0 cm and
uncertainty is 0.2 cm, percentage uncertainty in
measurement of depth

(A) 0.8% (C) 9%

(B) 1% (D) 2%

An ideal standard of measurement of a base
quantity has characteristics:

(A) Accessible

(B) Invariable

(C) Transportable

(D) Only (A) and (B) are correct

While measuring the acceleration due to gravity
by a simple pendulum, a student makes a positive
error of 1% in the length of the pendulum and a
negative error of 3% in the value of time period.
His percentage error in the measurement of g by
the relation g = 4 (U/T) will be:

(A) 2% (C) 7%

(B) 4% (D) 10%

A body travels uniformly a distance of (10.0 £ 0.2)
m in a time (4.0 £ 0.3) s. The percentage error in
velocity of the body is:

(A) 7.5% (C) 12%

(B) 5.7% (D) 9.5%

N kg™ is the unit of:

(A) Velocity (C) Momentum

(B) Acceleration (D) Angular momentum
Which of the following relation is incorrect?

X a
(A)t=7 Cv=7
2
X 22X
(B)a=7 (DY ="
The unit of ampere-volt is equal to:
(A) Power (C) Current
(B) Energy (D) Quantity of electricity
Which of the following is unitless quantity?
momentum volume
(A) =" ation © area
energy power
(B) “Work ) force
Which of the following is not a unit of energy? -
(A) kilo watt (C) joule
(B) election volt (D) kilo watt-hour

1000 kilogram is equivalent to:
(A) | mega gram (C) 1 peta kg
(B) 1 terakg (D) 1 exa gram
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180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193,

1t Tm ct

1Gm

(A) 10°m (©)k
(B) u (D) 10p

The uncertainty recorded in the radius of a
sphere is 1.6%. The uncertainty in the area of
that sphere is:
(A) 4.8% (C) 1.6%
(B)3.2% (D) 0.8%
Which one of the following quantities has been
expressed in proper S.I base units?

stress
(A) strain
(C) Energy =g ms™
(B) Force = kgms ™~
(D) Pressure = newton meter”’
What is the unit of gravitational constant?

= newton meter

(A) Nm® kF: (C)kgm™ s~
(B)kg"'m' s~ (D) J kg™’

Which of the following is a unit of energy?
(A) pascal (C) Newton

(B) watt x day (D) newton/meter
One thousand microns is equal to:

(A) 107 m (©)10°m
(B)10°m (D) 10" m
In the equation X = X_ Sinot the unit of “@”is:
(A) rad (C)Hz
(B) rad s? (D) rad 57!
The base unit of \/LC will be:
(A) ms™ (C)s
(B)ym™ (D)s™
Unit of permittivity “€,” is:

farad
(A) farad (¢ Ry

(B) farad m (D) ampere m™*

Energy ] Lo
Mass x Length Gl

(A) Acceleration (C) Power
(B) Force (D) Work
Convert 72km h™ into ms™ :
(A)2 ms™ (C)20 ms™
(B) 200 ms™ (D) 2 kms™

Which of the following pair has same units?
(A) Light year and wavelength

(B) Momentum and force

(C) Energy and Young’s Modulus

(D) Force and Pressure

Which of the following is the largest value?
(A) Immx1pm (C) Inmx1Em

(B) 1emx1km (D) Inmx1Mm

Which of the following is most precise
instrument? .

(A) Meter rod (C) Vernier calipers

(B) Screw gauge (D) All of these

(SOLUTIONS)

e

02. (D)
03. (D)

04. (A)

05. (C)
06. (C)

07. (D)

08. (D)

09. (B)

10. (B)

11. (A)

12. (D)

13.(C)

14. (D)

15. (A)

L ener;
Energy density = {o1ime
— Jm~> = Nmm~> = Nm™ = Young’s modulus

All represent length. So, all have unit in meters.

Units of Energy is kgm’s .

Dimensions of surface tension = [MT ] ‘
Dimensions of co-efficient of viscosity = [ML™'T]

In both cases the power of “M” is same i.e., “1™.
1kgm?s™ = (1000g)(1 00cm)’s™ = 10" gem’s™

By definition of systematic error

1
—~_ = € = constant)

-112y,112
k on

sl e
f_2n m—crn

All given quantities are the ratios of same physical

quantities. So, these are the unit less and

dimensionless.

2
2 k =72
P—kl[J—IR

2
3 ;
I:K:l = unit less

k=R =ohm

Ims 10~ 4 L
% 105 10? = Ims=10"fs
VZ mls—Z

— = no unit or unit less

rg m.ms

energy _ (energy)”2

mass mass

k 2 =212
= (_g%l) = (mzs'2 12 = ms™! = velocity

1uC
e =10 = 1uC=10°nC

afto O g
exa 10° 10

Steradian (sr) is the SI unit of solid angle. BY
definition of Sr
s Area of circular patch on sphere _ [L;]

square of radius of sphere {L°]
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= Dimension less

16. (C)

A precise measurement is the one which has less
absolute uncertainty and accurate measurement is the
one which has less fractional or percentage
uncertainty Or error.
17.(D)

(solid angle of sphere) x (square of radius)

= 4nr’ = Surface Area of sphere
18. (B)

8 = ct = (3x10*}(365x24x3600) = 9.5 x10'* m
19. (D)
ls= Myeam =3.1 x10°® years

20, (C)
coulomb = ampere x second

21. (B)
The velocity of body at any instant during vertically
downward motion under the influence of force of
gravity is given:

22.(C)

When repeated measurements of the quantity give
different values under the same conditions, such
type of error is called random error. It is due to some
unknown causes. This error can be reduced by
repeating the measurements several times and taking
an average.
23.(A)
RC=t
24. (A)
f=1/T=s"
AN/N

A=

A

, L/R =t while f= 1/T

25.(D)
EL?

[MLTML* TP [MPLST™)
MG T

IMPIM'L*T)? ~ [MPLST ]

= dimension less

2. (A)
E=

27.(A)

P = VI = (volt)x(ampere)
28. (D)

As lgem™ = 1000 kgm™

15.7gem™ = 15.7x1000 kgm™ = 15700 kgm™
29.(A)

I Sk i
As 'BZTr\lL_C:’\ltC ant - 2n second

30.(D) | |
Y ! Absolute uncertainty or least count
Fractional uncertainty = A iisured veiiie
As it the ratio of same dimensional quantities. So, it
has no unit or unit less.
31.(B)

P length
radius

=Fq™" = newton (coulomb)™

£ im

a[e]-'[-f-]l-[%}ﬁb"]

MY 15 o ORI |5 i 1 e
O Imlimg = gy~ =ML
33.(O)
F F 1 1
1= Gowr = [n)= = ML"T)

F
P =P = Ii] = [ML™'T]

Uncertainty in K.E = %age uncertainty in mass + 2(%age
uncertainty in velocity) = 2% + 2(3%)

= 8%
36. (B)
R.=R; +R;
In addition and subtraction absolute uncertainties are
added.
37. (D)
m m
A
Uncertainty in p = %age uncertainty in mass +
3(%age uncertainty in length)
=3% + 3(2%) = 9%
38. (A)

0.5
Y%age uncertainty in V = ry x100% = 6.25%

0.2
%age uncertainty in [ = BN x100% = 10%

Uncertainty in R = %age uncertainty in V + %age uncertainty in |
=6.25%+ 10% = 16.25%

40. (D)

3|m

a=

41. (D)

candela is the SI unit of luminous intensity.
42. (B)

unit of term “At” = |

A=1/t=5s"= unit of angular frequency
43. (D)

I micron=10"m

I micron=107.10"m = 10~%om
44.(C)

Total solid angle in a sphere = 4n sr

d
= _gi in CGS system

solid angle in semi sphere = %(410 Sr=27 sr

45.(C)

' : s
Fractional or relative error in “a” = T
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Fractional or relative error in “x” = (éf)
46.(A)

P= % = Eg% =kgm’s™
47.(B)

By definition of systematic error.
48. (A)

Error in R = %age error in “V” + %age error in 1"
=3%+3%=6%
49. (D)

Area of wire = nr” = n(d/2)’
Yage uncertainty in area of wire = 2x (%age uncertainty in radius or
diameter)

50. (D)

n=——W=Nm s—kgm s'=Pas

5L.(O)
& cwat oo o oo Least count
Yeage uncertainty in time =

Measured value ~ 100%

vhg2
=55 x 100 % =0.8%
52.(C)
1 pico=10" and1G=
53.(D)
. nano = 10~
54. (D)

Unit of pressure = Nm™
Unitof KE=Nm=]

55.(C)
s 10°
1Gm_10° 10
56. (C)

A precise measurement is the one which has less
absolute uncertainty or least count.
57.(A)
Unit of electric filed intensity = NC™'
Unit of electric flux = Nm’C™'

58.(8)
B
| ‘i‘; = Energy density = Jm™ = kgm"s'z
59. (D)
: mole is a base unit.
- 60.(D)

The symbol of unit némed after a scientist has initial

; capital letter such as “N” for newton.
61.(C)

62. (B)

km® = 1 (km)* = 1 (10° m)* = 10° m?

The precision of a measurement is determined by the

_ instrument being used. A precise measurement is

- that which has less absolute uncertainty.
e e

o ‘, i M ’ ~

P

1 sl
ofil t,e= =>c¢ =
ectorih e e
ﬂn pumph of hormgenmy both sides have

same SI units and dlmensmm
64. (B)

ky U +ad) m:=J
U=2m k y =
65. (D) i
28 - s = —‘—'C- =N"'m™¢C?
B 4ne, %% 4nFrr Nm
66. (A)
LR
v=a+ i et
By the principle of homogeneity
'tf:ms‘l =bs' =ms’ =b=m
67. (D)
By definition
T =r x F (vector) and

W= E.d (scalar)

68. (B)
me” = X = Energy = work
69. (C)
Slug is the unit of mass in FPS system (British
Engineering system).
1 slug=14.6 kg
70. (B)
candela is the base unit not physical quantity.
71. (O)
Radian is the supplementary unit. It is the unit of
plane angle.
72. (A)
Area of sphere = 4nr?
Error in area = 2(%age error in radius )
Error in area = 2(%1) = 2%
73. (A)
By definition of radian.
arc length
~ radius of circle (29
74.(A)

An accurate measurement is that which has less
fractional or percentage uncertainty.

75. (B)
A precise measurement is that which has less
absolute uncertainty.

76. (C)
Uncertainty in the time period = Abﬂgiﬁ:‘:&?Z?’\f;;:;?iﬁ;;amh
77. (C)
FD:W=>6m1rv=mg=>v=3n—1:%
78. (C)
lem’® = 1000 mm’
79. (D)
ampere is a base unit while coulomb is a derived
unit.
80. (C)

1.67 x 107 kg =1.67 x 10°7°(10°g) = 1.67 x 107 ¢
81.(B)

Error refers to an effect that influences all




called systematic error. It produces a consistent
difference in reading. It occurs to some definite rule.
It may occur due to the zero error, poor calibration of
instruments or incorrect marking etc.

82.(A) L
Unit of torque =Nm=kgm’s
Unit of angular momentum = J s = kgm’s™'

83.(B)
In addition and subtraction absolute uncertainties are
added.

84.(B)
As the absolute uncertainty (least count) of screw

gauge is 0.001 cm. so, it recorded up- to three
decimal places.
85. (D)

4 4
V-31tr

Uncertainty in V = 3(%age uncertainty in radius)
= 3(2%) = 6%

86. (B)

Error refers to an effect that influences all
measurements of a particular quantity equally i~
called systematic error. It produces a consistent
difference in reading. It occurs to some definite rule.
It may occur due to the zero error, poor calibration of
instruments or incorrect marking etc.

87.(0)
Error in volume of sphere = 3(%eage error in radius)
" Least count a0l
2 (Mesaured value ~ 100)_ 3(5.3 * ]00)

88. (D) .

Area of plate = ab
Error in area of plate = (%age error in “a”) + (Yeage error in “b")

= (ﬁ +A—b)x100
e Y
89. (D)

This error can be reduced by comparing the
instrument with another which is known to be more
accurate or applying a correction factor.
90. (C) '
1 division
. 8.5 divisions
91. (D)

=0.4 mA
=8.5x04 mA =34 mA

%
N , Fxt [kgms™ m]
Units of = —l: ke

= [m25—2]!f2 Ll ms-—l

92. (D)
By the principle of homogeneity
= el
Xt =ms DX=T=ms and
y=ms"
93.(C)
Unit of “pgh”  =kgm™x ms™ x m = kgms~xm™
=Nm™ = Pressure
9. (D)

Energy density and pressure have same SI units kg
s'2 while angular m

r ami qully is

m’s™,
95. (B)

IA’=10"m,  1km=10"m
96. (D)

1 atto=10"'%
97.(C)

Unit of energy is joule = kgm’s™
But the unit of{Impulse x time) = kgms™'s = kgm

98. (O)
ol AN/N S ’
At equency
99. (B)
RC =t = capacitive time constant
100. (D)

The error in a measurement may occur due to:
i. Negligence or inexperience of a person.
ii. The faulty apparatus.
iii. Inappropriate method or technique.
101. (B)
Unit of spring constant, k = Nm™
Unit of tension (force), F=N
102. (B)
peta=10"
103. (B)
10° dy em™ =10 (107> N)(10* m™) = 10> Nm™
104. (B) !
There are only two supplementary units. Radian and
steradian.
10s. (C)
100x107"" = 107° = neno
106. (D)
Error in Q=2(Error in current)+ error in Resistance + error in Time
Errorin Q = 2(2%) + 1%+ 1% = 6%
107. (B)
Error in Pressure = error in force + 2(Error in length)
Error in Pressure = 4% + 2(2%) = 8%
108. (D)
Joule x ohm _ volt x coulomb x ohm
volt xsecond  volt x second
= C::lﬁ x ohm = ampere x ohm = volt (V = IR)

109. (C) .
Because errors are always be added.
110. (D)
Light year is the distance that light travels in one
year (S = ct).
111. (B)
W=Fd= % =F
112. (O)
1 femto = 107"
113. (B)
kilo _ 10° _ 0"
pico 107"
114. (D)

In multiplication and division percentage or
fractional uncertainties are added.




18

- ~ Unit 01 (Measurements)
Br___________g}_hArcle_n hm-z-m:=;2nrad

115.(O)

ideal standar . characteristics:

‘o Iis mmm Radius = r

i sible.

i is invari 133. (A) A
116. (A) s e Light year is the unit of distance,

[v*F°E] = [LT)[1)ML'T ) = [M] 134.(O) L et
117. (B) _ 3 Lower, _L[ ML T _,!l].

k= mty = kgm—m's—'.J = kg"m‘s'l » {1._31-—4] = m's™ = volume flow per second
118. (B) 135. (A) ; . PR |

Quantities of same kind (dimensions) are added or

(nano)(giga) = (107°)(105) = 10°= |

According to principle of homogeneity
) -1 ocwl

119. (C)

0.61t=ms™ = 0.61 ='—“—f—=

(.. t=temperature)
120. (B)
Energy =mc’ = (1)(3x10%?=9 x10'° J
121. (A)

Unit of P.E = J = kgm®s™
122. (A)
P=VI=PR=V*R
123. (B)

L=mvr= ZE =Js

¥4

124. (A)
As IN = 10° dy
Im®=10* cm?
kg’ =10° &
Nm?®
G=6.67x10" l?

5 4
=6.67x107"x _l()_l;‘lﬂ_ dy cm’g™
=6.67x107""*dy em’g=6.67x10"® dy cm?g™2

i 125. (A)

] Leat count of screw gauge _0.1mm _ 10

‘ Leat count of vernier calliper  0.01mm

Smaller the least count means more precise is the
reading

|
|
{ 126. (A)
f  L=P=r=E=q
| 127.(C)
Impulse = AP =kgms™ =N s
128. (C)

VAT/AL - 27 current

Al . _VAT
AT Al

AV= and B REST
130. (A) :
: § In thermodynamic process
~ W=PAV =energy = joule
. 1L . -
- All the seven base

quantities are scalar in nature.

subtracted according to principle of homogeneity,

136. (D) . ‘
kilogram is the base unit not base quantity.

137. (D)

: -1
Unit of surface tension = Nm

138. (O)
P=Fv
P’ = (2F)(2v) = 4Fv = 4P
139. (D) i
ity =5—=Jm™ = kgm~
As energy density 2, g
As “A”, “B” and “C" options have same dimensional

units as that of energy density.

1.~2
S

140. (C)
Volume is a derived quantity. So, its unit is derived
unit.
141. (A)

For example

mu; = nou; = Im = 100 cm = (1)(m) = (100)(cm)

142. (A)
: oy g Least count
Uncertainty in time period = N0, OF 9ibrations

_01
=30 5=0.003 s
143. (A)

e h Least count
Error in diameter of wire =

Mesaured value

0.005
0.020" 100% = 25%

x 100 %

144. (A)
Error in P = 3(%age error in “a”) + 2(%age error in
“b”) + (%eage error in “c”) + (%eage error in “d”)
Error in P = 3(1%) + 2(2%) + (3%) + (4%) = 14%
145. (B)
By principle of homogeneity
=5 o—c=g'?
146. (D)

" All are base quantities,

147, (C)
148. (D)

1A°=10""m=10"x 10 m = 10~ mm
All are fundamental quantities except “Charge”’.
Q=1Ixt
149. (A)
The speed of wave in stretched string is given by:
v= '\! F/m
e crSiON in the string
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7 m = mass per unit length of string

i b [F
f=20"2¢
unit of “m” = kgm™’
150. (B)
AX =X, - X =(26.8-10.5) £ (0.1 +0.1)
=16.3+0.2cm
In addition and subtraction absolute uncertainties are
added.

151. (O)
Light year the unit of distance.
152. (B)
it 24 s Least count
Uncertainty in time period = "g-= %0 o

153. (B)
By the principle of homogeneity

Unit of “y” = unit of term “bt”
m =bs=b =ms”

154. (C)
By the principle of homogeneity

Unit of term *“a/V>’ = unit of “P”
a/m*=Nm?= a=Nm2m°=Nm’

155. (A)
Total numbers of base physical quantities in SI are

1‘7".
156. (B)
Compound prefixes are not allowed.

157.(C)
The speed of wave in any medium is given by:

__ [Elastic modulus 1.2
v—‘\/ density ‘\/7:>X E=kgm s

Maximum error in any measurement = Least count
of instrument being used (absolute uncertainty)

So, T=(2.00 £ 0.05) s

158. (C)

159. (B)
Precision relates to the least count of instrument.

Smaller the least count, more precise will be the

instrument.
The minimum reading (length) that can be measured

by any instrument (L.C) is the precision of that
instrument.

160. (B)
Inm=10"m=107x10"m=10"cm

e IR
162.(C)

The only pair of SI base units is “ampere” and
“kelvin”
163. (A)

161. (A)

164. (A)
. Centi, milli, micro — 107, 107, 107 (decreasing order)

165. (A)

Compound prefixes are not allowed.

166. (A)
Example:
Im=10cm =10’ mm=10° um (Prefixes)

167.(C)
5
%age error in V = 0 X 100 = 5%
0.2
%age error in I = 10~ 100 = 2%
Total errorin R = 5% + 2% = 7%
(errors always be added)

168. (A) :
Accurate measurement is the one which is near to

true value.

169. (D)
Systematic error is the instrumental error that may

occur due to poor calibration. So, to remove this
recalibrating the instrument.
170. (A)
O
%age uncertainty in depth = 5 x100 = 0. 8%

171. (D)
Characteristics of an ideal standard:

i Accessible ii.
172.(C)

%age error in L = ~0

Invariable

Tan X100 =5%
0.2
%age error in [ = T0 100 = 2%
Total error in g= %age error in L+2(%age error in T)
= 1% + 2(3%) = 7%
(errors always be added)
173. (D)
o, 0.2
%age error in distance = 10~ 100 =2%

Ao 0.3
Yage error in time = == x100 = 7.5%

Total error in velocity = 2% + 7.5% = 9.5%
(errors always be added)
174. (B)

F=ma:>a=‘:'l(ng")
175. (C)
a

v=7g

t

m/s # m/s’
The only equation exist that have same units on both

sides of equality.
176. (A)
P'= VI = watt = ampere x volt

177. (B) _
Both energy and work have same units. So, their

ratio will be unit less.

178. (A)
All are the units of energy except kilo watt (kW).

kilo watt (kW) is the unit of power.

179. (A) :
1000 kg = 1000(1000 g) = 10° g = 1 Mg
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180, (C) ' ¢
LT 10" m
TEE “10"m T
181. (B)

A = dnr’
Uneertainty in area = 2(%age uncertainty in radius)
Uneertainty in area = 2(1.6 %) = 3.2 %

0' = k = kilo

182, (B)
F = ma
Units of “F" = kgms™
183. (B) 2
11111
F= (:‘“"Jr‘ - m
Units of “G" = Nm® kg"

= (kgms*)(m’kg™) = kg"'m’s™

184, (B)
W

P= T = W = (P)(t) => Energy = (power)(time)
Unit of energy = (watt)(day)

185. (A)
1000 microns = 1000 x 10°m = 10" m

186. (D)

\ 0
B

Unit of “o" = rad s~
187. (C)

Sl N (o e
{ zn\]L_Cm st v
unit of JLC = s

| 188. (©)
Ag Cd
AL e
€ d =5=,

Units of “g,” = F;"} = £—
189. (A)
Energy i
Mass x Length ~ m x d gm_x)g = a (acceleration)
190. (C)
B0 bl = 72 a0l s 5 ]
3600 ™ ms
191. (A)
Light year and wavelength both have the dimensions of
distance [L].
192. (O)
lnmx le 10‘9x]0|l £ 109

_ As the least count of screw gauge is smallest than
meter rod and vernier calipers. So, it is most precise
mong them.

PAST MDCAT
(2003 -2019)

The units of “E” in E =mc” are: (U Hs 2008)
(Cy kg m" g2
A) kg ms™ L.
EB)) Ts‘ms (D) Both “B” and “C
(©)
E = m¢’

Units of “E” = gm‘a ) 43_"‘_"

Light year is the measure of: (UHS 2008)
(A) Distance (C) Intensity of light
(B) Time (D) Velocity

(A)

Light year is the distance travelled by light in one
year. It is the unit of distance.

The dimensions of gravitational constant “G” are;

(UHS 2009) ) L
(A) [ML*T ] (C) (ML ”{ ]
(B) [M’L™°T '] (D) [M'L’T 7]
X Fr
mym
F=G-‘;H:>G=mlm22 :
e [F][f]2 il [MLT ~J[L] = [hq-l1 I 2
(1~ fmjma ~_ pvivy M T

Principal of homogeneity of equation used to
check: (UHS 2010)

(A) Variables of equation

(B) Both variable and constants equation

(C) Constants of equation

(D) Correctness of equation

(D)

According to principle of homogeneity every
equation would be correct if it has same
dimensions or SI base units on both sides.

Which one is the highest power multiple:

(UHS 2010)
(A) giga (C) mega
(B) tera (D) deca

(B)

deca < mega < giga < tera—10'<10° < 10 < 10"

SI unit of charge is: (UHS 2010)

(A) ampere (C) coulomb
(B) volt (D) calorie
©)
Q =>Q=1It
Umt of charge “Q” = A s = C = coulomb
7 When the dimensions of both sides of an equation
. are equal, then equation is said to be: (UHS 2011)
(A) Simultaneous (C) Instantaneous
(B) Homologous (D) Quadratic
(B)

By principle of homogeneity, the dirhension of

both side of equation will be same. So, the
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equation is said to be homolnﬁm,s_

7

N kgms

Unit of “E" = ¢ o kgims & '

8 Radian is a unit of angular displacement which
can alse be measured in degrees. How many , SRR HM.
radians are equal to one degree: (s 201, : . Which set of the prefiies give valugs i incressing
- In orderT (UHS 2014)
(A) 180 (©) 180 (A) pico, mego, kile, rt'r;.w‘
180 (B) pico, micro, mega, gigs
(B) i (D) -{g-- (C) tera, pico, micro, kil
274 (D) giga, kilo, milli, nano
As we "“:’“‘}ha‘ﬂ Pice, Micro, Mega, Giga - 1077 1% 16°, 16
o : ik 15. The unit of temperature in base unif is: (0415 2614
o_ &R i \ i "y kelvin
1°= rad = —— r¢ (A) celsius () ifi
360 180 "d (B) degree (17) Fahrenhei

o Electric charge on an object is measured as 5 (C)
micro coulombs. How the value of this charge can kelvin is the S1 base unit of ternperatire
be expressed in terms of base units: (UHS 2012) 16. the dimensions of pressiure is: (UHS 2615)

(A) 5 x 100 ampere second (A) [M'L*T (Cy MLY%
(B) 5 x 10™ ampere second (B) [ML""T] () [ML'T %
(C) 5% 10™ coulomb second (D)
(D) 5 x 100 coulomb second P [MLT %
(B) P=X = [Pl =5 = ML )
2] ""C"? coulomb = 5 x 107 ampere second 17. The time period “T” of a simple pendolum

10. If “m™ is the mass, “c” is the velocity of light and depends on its length “I” and acceleration due to
x' = mc, then the dimensions of “x” will be: gravity “g”. Using units, the correct equation for
g ] time period is: (UNS 2016
(A)LTT] (C) [MLT 7] g
(B) [MLT ] (D) [MLT 7 (A)T = k‘\/[_ where “k” is constant

®) 5 {
[X] = [m][c]” = [M][LT '’ = [M][L’T ] (B) T+ k\[g where “k' is constant

1 The wavelength “A™ of a wave depends on the '
speed “v” of the wave and its frequency “f. @©)T= E‘\/% where "k is constant
Decide which of the following is correct? v [

JHEES. 255 A (D) T = ﬂ/rg where “k” is constant
v —
(/'f't)t”=)L (C)f~v B)
(B) f=vi (D) f=vA~ o k\[g zrr\F
(A) 8 g
Unitof “f'=Hz=5"' Where k = 21t = constant
nit of “v/A" =5~ 18. The unit for electric charge is coulomb and one
U i
12. Name the quantity which can be measure by coulomb in terms of base unit is equivalent to:
§ ok SR (UHS 2016)
using base unit “kg m" s ~”: (UHS 2013) (A0 e (C) As
(A) Weight (C) Power (B) J5" ”5) c
(B) Pressure (D) Work =
4 W kgm’s™ =g:>Q=lt
P=.t_=—g%—-=kgm25-3 t
' ic field strength is E= F/Q e t?

13. Tae fom!ula for-electnc * shrng f il Q’ 19. An observer notes reading of a scale from
?vhere Kl ele:e thrlcft:;ldrstlll'eaghtl { o :?o::cg?‘:s the different angles (parallax) while measuring the
is charge. Whlc' 5 el ot ?c ﬁj d .ftrength? length of wire, what kind of error can occur?
correct base units for electri (UHS 2017)

s S L (A) Systematic Error (C) Precised Error  *
(A) kgms~A (Crkgs™A | (B) Zero Error (D) Random Error
(B) kg’m's’A (D)m’s A
(A) As observer takes readings from different angles
F of same experiment under same conditions,

E-3

results would be different due to random error,
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; 7 The quantities which can be measured accurately

20.
are called: (UHS 2017)
(A) Base Quantities
(B) Derived Quantities
(C) Physical Quantities
(D) Supplementary Quantities

© _ _
All measurable quantities in terms of which .the
laws of physics are expressed are called physical

quantities.
21. Force is a derived quantity, its derived unit can be
expressed in terms of the base units as: (UHS 2018)
(A) kgems™ (C) kgms®
(B) kgm’s’ (D) kgms™
(D)
F =ma
Units of “F” = kgms™
22, The different magnitudes of same physical
quantities are measured by comparing them to:
(UHS 2018)
(A) Available scale
(B) Other physical quantities
(C) Each other
(D) Standard size
(©)
quantities are measured by

Same physical
comparing them to each other.

Example:
I m=100cm= 1000 mm

23. Percentage uncertainty in the length and width of
a rectangle is 2% and 3%. The total uncertainty

in area of that rectangle is: (UHS 2019)

(A) 1.5% (€) 6%
(B) 5% (D) 1%
(B)
Area of rectangle = length x width
Total uncertainty in area = 2% + 3% = 5%
(Errors always be added) ;
24, The diameter of a wire is measured by using a
micrometer screw gauge with least count of 0.01
mm, then which of the following reading will be
correct? (UHS 2019)
(A) 0.067 cm (C)0.67 cm
(B) 0.0067 mm (D) 6.70 cm
(A) '

Least count of screw gauge =0.01 mm
=0.001 cm

Scr?w gauge measures reading up-to three
decimal places. So, the correct answer is 0.067

cm.




01.

02,

03.

04.

0sS.

06.

07.

08.

10.

- (A)30°

What is the angle of projection for which the
range and maximum height become equal?

(A) tan™ G)

(B) tan™' (4)

(C) cos™ @
(D) sin-‘@

When two bodies move toward each other with
constant speed the distance between them
decreases at the rate of 6m/sec. If they move in the
same direction the distance between them

‘decreases at the rate of 4m/s. Then their speeds

are:
(A) Sm/s, 1m/s (C) 6m/s, 1m/s
(B) 3m/s, 3m/s (D) 4m/s, 2m/s

The distance covered by a body with uniform
acceleration in time “t” starting from rest is:

(A) at’/2 (C) a2

(B) vt (D) Both (A) and (B)
Flight of a rocket in the space is an example of:
(A) second law of motion

(B) third law of motion

(C) first law of motion

(D) law of conservation of linear momentum

Time rate of change of mementum is equal to:

(A) force (C) impulse

(B) velocity (D) both “a” and “c”

A cricket ball is hit so that it travels straight up in
air and it acquires 3 s to reach the maximum
height. Its initial velocity is:

(A) 10 ms™ (C)15ms™

(B) 29.4 ms™ (D) 122 ms™

+ The unit of momentum in SI unit is:

(A) kgms"2 orNm (C) kg’ms™' or N m’

(B) kgm’s or N°’m (D) kgms™' or N's

The mass of fuel consumed by a typical rocket to
overcome Earth’s gravity is:

(A) 1000kgs™" (C) 100kgs™

(B) 10000kgs™ (D) 10kgs™

A body is thrown vertically upward with a
velocity 9.8ms™". It will reach the height:

(A) 19.8m (C) 29.4m

(B) 9.8m (D) 4.9m

For maximum horizontal distance to travel, a
projectile must be fired at an angle of:

(C)45°

(B) 60° (D) 90°

s A racing car traveling with constant acceleration

creases its speed from 10m/s to 50m/s over a
nce of 60 m. How long does this take?
20s ()40
(D)8.0s

acceleration of 3 m/s’ south.
e

ith an initial velocity of 25 m/s

14.

15.

16.

17.

18.

19.

(A) 7 m/s north (C) 7 m/s south

(B) 43 m/s north (D) 20 m/s north

At a stop light, a truck traveling at 15 m/s passes

a car as it starts from rest. The truck travels at

constant velocity and the car accelerates at 3 m/s’.

How much time does the car take to catch up to

the truck?

(A)5s (©)10s

(B)15s (D)20s

A ball is in free fall. Its acceleration is:

(A) downward during both ascent and descent

(B) downward during ascent and upward during
descent

(C) upward during ascent and downward during
descent

(D) upward during both ascent and descent

Which one of the following statements is correct

for an object released from rest?

(A) The average velocity during the first second of
time is 4.9m/s

(B) During each second the object falls 9.8m

(C) The acceleration changes by 9.8m/s> every
second

(D) The object falls 9.8m during the first second of

time
A stone is dropped from a cliff. The graph
(carefully note the axes) which best represents its

motion while it falls is:
X \%
‘Lt lL t
(A) ©)
v‘ a
t ut
(D)
A 1.0 kg ball moving at 2.0m/s perpendicular to a

(B)

wall rebounds from the wall at 1.5m/s. The
change in the momentum of the ball is:
(A) zero
(B) 0.5 N s toward wall
(C) 0.5 N s away from wall
(D) 3.5 N s away from wall
If the total momentum of a system is changing:
(A) particles of the system must be exerting forces

on each other
(B) the system must be under the influence of gravity
(C) the center of mass must have constant velocity
(D) a net external force must be acting on the system
When you step on the accelerator to increase the
spee.d of your car, the force that ac
car is: :
(A) the force of your foot on the a
(B) the force of friction of




21.

22.

ce of the road on the tires
flight explodes into several

al momentum of the fragments
this explosion:

the momentum of the projectile
fore the explosion

nged into kinetic energy of the

A projectile in

fragments, The tot

immediatel_\_' after

(A) is the same as
immediately be

(B) has been cha
fragments

(C) is less than the momentum of the projectile
immediately before the explosion

(D) is more than the momentum of the projectile
immediately before the explosion

Bullets from two revolvers are fired with the same

velocity. The bullet from gun #1 is twice as heavy

as the bullet from gun #2. Gun #1 weighs three

times as much as gun #2. The ratio of the

momentum imparted to gun #1 to that imparted

{0 gun #2 js:
(A) 2:3 (C)3:2
(B) 2:1 (D) 3:1

The meter stick shown below rotates

axis through the point marked
one end. Five forces act on the
end, one

about an
“e”, 20 ¢m from
stick: one at each
at the pivot point, and two 40 cm from
one end, as shown. The magnitudes of the forces
are all the same. Rank the forces according to the
magnitudes of the torques they produce about the
pivot point, least to greatest.
F2 rFs

/ /Fq

+ L/ | l *I——yFs

20 em 40 em 60 cm 80 cm 100 cm

(A) F; and F; tie, then Fs, then F, and F; tie

(B) F2 and Fy tie, then F,, F), F,

(C) F| and Fz tie, then F;, F4, F5

(D) F,, Fs, F, and F; tie, then F4 )
A rod is pivoted about its center. A 5 N force is
applied 4m from the pivot and another 5 N force
is applied 2 m from the pivot, as shown. Tl'ne
magnitude of the total torque about the pivot (in
N m) is:

26.

27,

28,

29.

30.

.7 8

32.

33.

24
A baseball is thrown vertically into the air. The
acceleration of the ball at its highest point js:
(A) zero (C) g, down
(B) g. up (D) 2g, down
The numerical ratio of velocity and speed of 5
particle is always:
(A) equal to or less than one
(B) equal to one
(C) less than one
(D) zero
For a freely falling body, the vertical velocity a¢
the fifth second is:
(A)39.2 ms™ (C) 19.6 ms™
(B) 49 ms™ (D) 94.9 ms™
When a certain force is applied to the standarg
Kilogram its acceleration is 5.0 m/s?. When the
same force is applied to another object s
acceleration is one—fifth as much. The mass of the
object is:
(A)0.2 kg (C)0.5 kg
(B) 1.0 kg (D) 5.0kg
At what angle height of a projectile is 1/4® of its
maximum height:
(A) 30° (C)45°
(B) 40° (D) 60°
Which shows the correct relation between time of
flight T ang maximum height H?

8
(A)H=g3I (C)H=-,'§

8
(B)HJ%z (D)H=3—T:

A car travels east at constant velocity. The net
force on the car is:

(A) east (C) west

(B) up (D) zero

A block slides down a frictionless plane that
makes an angle of 30° with the horizontal. The

acceleration 3!‘ the block is: .
(A) 980 cr/s? (C) 566 cmis’
(B) 0 cmv/s® (D) 490 cnv's

A skier is tnvellilg,downiill‘ The omhzra::!a
hard snow is 4 m / s* and on soft snow is

Which graph shows the motion of the skier when
moving from hard snow to soft snow?




36.

37.

38.

39.

40.

41.

42.

43.

45,

T S T W Ty e

o '-'—'

\ celeration of § m/s*?
(A) a bicycle, when its s ; .
ycie, peed changes from
25misin2s 4 e,
(B) a car, when its speed changes from rest to 15
m/'sin$s
©) a lorr)._\\'hen its speed changes from rest to 20
m/'sinlds

(D)a mOlOl_'blke. when its speed changes from rest to
SOm/sinl0s

In P"Ojeﬂile motion the acceleration in the

vertical direction is:

(A) Remains constant (C) zero

(B) Varies .with time (D) Is taken as positive

The velocity component with which a projectile

covers certain horizontal distance, is maximum at

the moment-of :

(A) Hitting the ground  (C) Projection

(B) Highest point (D) remain constant

The velocity component with which a projectile

covers certain vertical distance is minimum at the

moment of:

(A) Hitting the ground  (C) Projection

(B) Highest point (D) None of these

If a projectile is projected at an angle of 35°% It

hits certain target. It will have the same range if it

is projected at an angle of:

(A) 45° (C) 65°

(B) 55° (D) 70°

A ball is allowed to fall freely from certain height.

It covers a distance in first second equal to:

(A) 2g (OF

B)g2 . (D) 3g

The height of projectile is maximum at an angle

of:

(A) 45° (C) 60°

(8) 30° (D) 90° |

How large a force is required to acct;lerate a body

of weight 5 N with 4 ms™" (g =10 ms™):

(A)10N (B)SN

(B)2N (D)IN

Acceleration of bodies of different masses allowed

to fall freely is (air friction is negligible):

(A) same in magnitude and direction

(B) same in direction only

(C) Same in magnitude on!y

(D) Different for both bodies i 5

A body having uniform acceleration of 10 ms

has a velocity of 100 ms™. In what time its

locity will be doubled:
Z;) 8s (€©)10s
(B)12s (D) 14s e
For a rocket, the change in momentum per mm.l
of the ejecting gases is equal: .
(A) Acceleration of the rocket
(B) Velocity of the rocket
(C) Momentum of the rocket
(D) Thrust acting on rocket T
The velocity of projectile is mxi_lllan.
(A) At the highest point _______

47.

48.

49.

50.

51.

52.

53,

 (A) more than that of the lead ball

(B) At a point of launching and just before striking
the ground

(C) At the half of the height

(D) After striking the ground

Velocity of an object dropped from a building at

any instant “t” is given by:

1 2 l 2
(A) 5gt (C) vit + 58t

(B) at (D) gt

A ball is thrown up with 20 ms™ at an angle of 60°
with x-axis. The horizontal velocity of the ball at
the top position is:

(A)0 ms™ (C) 10 ms”
(B) 20 ms™' (D) 16 ms™

A car accelerates from rest on a straight road. A
short time later, the car decelerates to a stop and
then returns to its original position in a similar
manner, by speeding up and then slowing t.o a
stop. Which of the following distance versus time
graphs best describes the motion?

X X
AVt bt
(A) | (©)
X X
Q(Tt e e
(B) (D)

Which of the curves on the graph below best
represents the vertical component “v,” of the
velocity versus the time t for a projectile fired at

~ an angle of 45° above the horizontal?

V\

A B

of C

D E
(A)OC (C) DE
(B) AB (D) AE

A projectile is fired from ground with an initial
velocity that has a vertical component of 20m/s
and a horizontal component of 30m/s. Using g =
10m/s’, the distance from launching to landing

points is:

(A) 40m (C) 60m
(B) 80m (D) 120m
The mass of a body:

(A) is slightly different at different places on Earth
(B) is a vector

(C) is independent of the free-fall acceleration

(D) is the same for all bodies of the same volume
Feather and a lead ball are dropped from rest in
vacuum on the Moon. The acceleration of the
feather is: : ; |
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56.

87,

58.

59.

54.
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(B) less than that of the lead ball
(C) the same as that of the lead ball
(D) 9.8m/s’
A student’s life was saved in an au
accident because an airbag expanded in front of
his head. If the car had not been equipped with an
airbag, the windshield would have stopped' the
motion of his head in a much shorter time.
Compared to the windshield, the airbag:
(A) causes a much smaller change in momentum
(B) exerts a much smaller impulse
(C) causes a much smaller change in kinetic energy
(D) exerts a much smaller force
A ball hits a wall and rebounds with the same
speed, as diagramed below. The changes in the
components of the momentum of the ball are:
1y

tomobile

(A) AP, >0, AP, >0 (C) AP, <0,AP, >0
(B) AP, =0, AP, >0 (D) AP, =0, AP, <0
Speedometer of a car measures:

(A) average speed

©) instantaneous speed
(B) acceleration
(D) . instantaneous velocity

How far a stone shall free fall in 1 second if
released from rest?
(A)4.9m (C)19.6 m
(B)9.8 m (D)3x9.8m
Which of the following velocity-time graph
represents infinite acceleration?
(A) Straight line normal to the time—axis
(B) Straight line inclined to the time axis at an angle
of 45°
(C) Straight line parallel to the time axis
(D) Straight line inclined to the time axis at an angle
of 135°
The numerical ratio displacement to distance
(A) always = | (C) always > 1
(B) always < 1 (D) always < 1
The correct statement from the following is:
(A) a body have zero velocity will not necessary will
have zero acceleration ; '
(B) a body have zero velocity will necessary have
zero acceleration

(C) a body have uniform speed can have only

umfmn acceleration
‘body can have non—uniform velocity will have

63.

64.

65.

66.

67.

68.

69.

70.

i

72.

26

(D) Force of the body

(B) distance qvcted onstant acceleration

A freely falling body has 2 €

i ts
'8 m/s>. This means tha_
?fi?the body falls 9.8 m during each second

ino the first second only
the body falls 9.8 m dgrmg -
Eg; thz spegd of the body increases by 9.8 m/s during

each second

(D) the acceleration of the body increases by 9.8
m/s? during each second . .

A train of length 150 m is going t_c]) north with g
speed of 10ms™". A parrot flies Sms ‘toward south
parallel to the railway line. The time taken by

arrot to cross the train is
FA) 8s (C)12s
(B)10s (D). 15 s ;
A body covers one half c:f its journey at 49ms
and the next half at 50ms™. Its avel_'?ge velocity is:
(A) 44.4 ms™ (C) 50 ms”
(B) 45 ms™ (D) 40 ms
At one instant of time a rocket is traveling in
outer space at 2500 m/s and is exhausting fuel at a
rate of 100 kg/s. If the speed of the fuel as it leaves
the rocket is 1500 m/s, relative to the rocket, the

thrust is:
(A)0 (C)1.0x10°N

(B) 1.5 x 10°N (D)2.9 % 10°N

Force bear by wall on which water strike
normally at speed of 10 m sec™ and at a discharge
0.0001 m*/sec is:

(A)IN (C)100 N

(B)ION (D) 1000 N

The acceleration produced in a body can have an
angle with the force:

(A) 90° (€©)0°

(B) 180° (D) All of these

Two forces are said to be equal if:

(A) Have same magnitude only

(B) Have same direction only

(C) Have same magnitude and direction

(D) Can’t be sure

The rate of change of momentum for a freely
falling object is always: :
(A)=mg (C) <mg

(B) >mg (D) zero

Which pairs of the following forces can give a
resultant force 2N?

(A)INand I N (C)1Nand3N
(B)4Nand2N (D) all of these

When a constant force acts on a body of mass

“m” initially at rest, then the velocity acquired is
m

S
[y
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MM
im A 3m
e > (D) the greater momentum
84. A 0.2 kg rubber ball is dropped from the window
A of a building. It strikes the sidewalk below at
L 30m/s and rebounds up at 20m/s. The impulse on
400N IO\(V)N the ball during the collision is:
(A) 700N (C) 500N (A) 10 Ns upward (C) 10 Ns downward
(B) 300N (D) 100N (B) 2.0 Ns upward (D) 2.0 Ns downward
74. Laws of motions are valid in a system is: 85. A 10 kg block of ice is at rest on a f.'rict.ionless
(A) Non inertial frame (C) at rest horizontal surface. A 1.0 N force is applied in East
(B) inertial frame (D) in the space direction for 1.0 s. During this time interval, the
7S, When a climber reaches the top of mountain: Wotls .
(A) his mass is now greater (A) acquires a speed of 1m/s
(B) his mass is now slightly smaller (B) acquires a momentum of 1.0 kg m/s
(C) his weight is now greater (C) moves 10cm
(D) his weight is now slightly smaller (D) acquires a kinetic enerey of 0.1] .
76. The slope of the displacement—time graph gives: e thecd) N bal.l sowy A STp exget ynda SiPiE A0
(A) distance (C) work ’ an(.i rests against a frlctlonleoss \:ertlcal wall. The
(B) average velocity (D) average acceleration strlng tm:ke; ::ln :mg!e o:" 20 “;':: thte ‘wal.l.- Ahe
7 Pull of earth on a mass of 20kg on the surface of bl ensno: e SRS
Earth is:
(A)20 N (C) 196 N /
i (C)19.6 N (D) 1960 N
78. A body is falling freely under gravity. How much
distance it falls during an interval of time between B
1* and 2™ seconds of its motion? (taking g =
10ms™)
(A)15m (C)20 m
(B)5m (D)25m
79. The acceleration in the rocket at any instant is (A)400\3N (C) 1200N
proportional to the n™ power of the velocity of the (B) 400\/—2N (D) 2400N
expelled gases. Where the value of n must be? 87. In rotational motion, the counterpart of force is:
(A)-1 ©)1 (A) torque (C) momentum
: (B)-2 (D) 2 (B) angular acceleration (D) angular inertia
: 80. If the speed of a particle at the end of four 88. A door has height and width of 1.5m and 0.5m
successive hours is 20, 25, 30, 35 km/hr, then the respectively. Choose a force that will produce
4 acceleration of the particle is: highest value of torque:
4 (A) 5 m/sec’ (C) 5 km/hr? . (A) 25 N force, at 0.5m from axis of rotation
' (B) 5 m/hr? (D) 5 kmv/sec (B) 50 N force, at 1m from axis of rotation
81. A bomb is dropped from an aeroplane moving (C) 100 N force, at 2m from axis of rotation
horizontally with a speed of 200 mph (miles per (D) 12.5 N force, at 0.25m from axis of rotation
hour). If the air resistance is negligible, the bomb  89. A force of SN is acting along Y-axis. Its
will reach the ground in 5 sec when the altitude is component along X-axis is:
(g = 10ms™): (A) SN (©) zero
(A) 4 miles (C)125m (B) 10N (D) 2.5N
(B)40m - (D) 10 m 90. Two stones are projected from the same point
82, A particle accelerates uniformly from 10 km/hr to

20 km/hr with acceleration of 2 km/hr’. The total

time it takes is:

(A)20 hr (C) 10 hr

(B) 10 min (D) 5 hr

Two bodies of unequal mass, placed at rest on a
frictionless surface, are acted on by equal 91,
horizontal forces for equal times. Just after these

forces are removed, the body of greater mass will

have:

(A) the smaller acceleration

- (B) the greater acceleration _ 92,

(A) short range

with same speed making angles 45°+ 0 and 45° -0
with the horizontal respectively. If 8 < 45° then
the horizontal ranges of the two stones are in the
ratio of:

A)l:1 ()i 2

(B)1:3 (D)1:4

Two projectiles “P” and “Q” are thrown with the
same speed up at angles of 40° and 50°with the
horizontal. Range of “P” will be:

(A) Equal to that of Q (C) Greater than that of Q
(B) Less than that of Q (D) 3/7 times that of Q
Ballistic missiles are of:

(C) long range e
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94.

95!

96.

S,

98.

99.

100,

Uni 02 (otiqn And Force)

(B) no range (D) fixed range

The range of projectile is directly proportional to:
(A) sinf (C) sin26

(B) sin 36 (D) sinB and sin20

Hori‘zontal range of a projectile is related with
maximum range according to relation:
(A) R = R;,,5in26

R
B)R o=
(B) R sin26
(C) Rmat =R sin0
(D) R = Ry 5in20 and R,y = 2
sin26

A force F is applied to a beam at a distance d
from a pivot. The force acts at an angle 0 to a line
perpendicular to the beam.

TPivot
&

P T
<

¥

0

v

d
Which combination will cause the largest turning
effect about the pivot?

F d 0
(A) large large large
(B) large large small
(© small small large
(D) small large small
Newton’s 2™ gives the measurement of:
(A) acceleration (C) force
(B) momentum (D) inertia

Two forces each of magnitude 10N acting on a
string in opposite direction, the tension in the
string is:

(A) 10N (C)20N

(B)40 N (D)ON

Distance covered by a freely falling body in 2 sec
will be:

(A)49m (C) 3.92m

(B) 19.6m (D) 44.1m

Which graph shows the motion of a heavy, steel

ball falling from a height of 2 m?

d Distance
' ‘Spee fallen
0 Time 0 Time
Speed iy Distance i
g fallen
. - ' R
— ol
(B)

A man is in a car is moving with velocity of 36

B e with respect to the car is
km/hr. His speed (C) 36m/s

102.

103.

104.

105.

106.

107.

108.

109.

' (B) zero

28

(D) infinite

When velocity time graph is a straight line

parallel to time axis then:

(A) acceleration is constant

(B) acceleration is zero

(C) acceleration is variable

(D) velocity is zero

Newton’s laws do not

(A) at rest

(B) move with velocity compara
light

(C) moving slowly

(D) high velocity .

Motorcycle safety helmet extend the time of

collision hence decreasing the: '

(A) chance of collision (C) force acting

(B) velocity (D) impulse

An object is thrown vertically upward with a

certain initial velocity in a planet where the

acceleration due to gravity is 19.6 m/s*. The

height to which it raises is that to which the

object would rise if thrown upward with the same

initial velocity on the Earth. Neglect friction.

(A) half (C) /2 times

(B) twice (D) four times

Which of the following distance versus time

graphs represents the motion of an object whose

speed is increasing?

X

hold good for particles:

ble to velocity of

X

(A) (©

¢ —
(®) (D)
The angular momentum of a body changes from
30 Js to 50 Js in 0.5 sec. The torque acting on it is:

(A)40 N m (C) 50 Nm

(B) 100 N m (D) 150 N m

The direction of torque is perpendicular to:
- i - -

(A) r (C)both r and F

(B) -l_! (D) No direction

A fan rotates at 10 rad/sec. The torque acting on
it is:

(A) maximum (C) zero

(B) minimum (D) negative

Net force in the diagram is:

3N 2N
< ey
4N N
ST e
(A) Zero (C) 2 N to right

(B) 6 N to left

(D) 11 N to right
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110.

112.

113.

114.

115.

116.

117.

" momentum. “Q”

The minimum number of forces that Lo ———— :

el at kee g

body in equilibrium are: Ps the 1?; '-»exgm Lhe:.zrm 2 P .
(C} s moving faster than

Eg; gwo : (C) Three sy

our D) Fiv NOVIng siower han

When two or more than( h)v l;-c ) 120. A particle moves along the x axis. lis momestum

common point, the forces areo :;rcf’ acting on z is graphed below as a2 function of time. Rank the

(A) Collinear ﬁ;fces (C) é;n:: g numbered regions according to the magnitude of
‘ e i icle, least t test.

(B) Couple (D) Antiparallel forces the force agtmg on the particle, least to greates

Torque acting on a body determines its:

(A) acceleration W/
(B) Uniform angular velocity \\_ 4

(C) angular acceleration F AN
;D) Force .- : : (A)1,2,3,4 (C) 2,3.4, 1
net torque applied to a rigid object always (B)1,4,3,2 (D)1,3,4,2
tends to produce: 121.  If a body is moving with uniform velocity then its
(A) linear acceleratlo‘n (C) rotational equilibrium average velocity is equal to:
(B) angular acceleration (D) rotational inertia (A) its acceleration (C) variable velocity
For a body to be in equilibrium under the (B) Instantaneous velocity (D) zero velocity

Two objects moving along the same direction with

combined action of several forces: 122,
(A) all the forces must be applied at the same point different masses but same velocity. There relative
(B) all of the forces form pairs of equal and opposite velocity becomes:
forces (A) 2 time €0
(C) the sum of the components of all the forces in (B) 4 time (D) variable
any direction must equal zero 123. If the acceleration of a body is zero then the siope
(D) any two of these forces must be balanced by a of its v—t graph:
third force (A) parallel to time axis
A constant force of 8.0 N is exerted for 4.0 s on 2 (B) perpendicular to time axis
16 kg object initially at rest. The change in speed (C) Straight line for the origin
of this object will be: (D) Straight line inclined to the time axis at an angle
(A) 0.5m/s (C) 2m/s of 45°
(B) 4m/s (D) 8m/s 124.  Two bodies are projected at angles 6 and (90°-9)
Two forces are applied to a 5.0 kg crate; one is to the horizontal with the same speed. The ratio of
6.0N to the north and the other is 8.0N to the their times of flight is:
west. The magnitude of the acceleration of the (A)sin 0 :1 (C)cos 8: 1
crate is: (B)Sin 6 : Cos 6 (D)cos 6 :sinB
(A) 0.50m/s” ©) 2.0m/s; 125.  In the case of a projectile fired at an angle equally
(B) 2.8m/s” (D) 10m/s inclined to the horizontal and vertical with
A IN pendulum bob is held at an angle 8 from the velocity “u”, the horizontal range is:
vertical by a 2N horizontal force “F” as shown. E% Ei
The tension in the string supporting the (A) g © 2g
pendulum bob (in newtons) is: u? u
B)3g D)4
2 126. Two forces, one with a magnitude of 3N and the
i other with a magnitude of SN, are applied to an
! F object. For which orientations of the forces shown
(A) cos 0 ' (C) 2/cos 8 in tht_z dit}grams is the magnitude of acceleration
of object is least?
B)5 (D) 1

The “reaction” force does not cancel the “action”

force because:
(A) the action force is greater than the rea

(B) they are on different bodies

3N . 5N
irecti (A)
(C) they are in the same direction y
P
(B)

ction force

(D) the reaction force exists only after the action
force is removed

N
SN
©)
3N
p? and “Q”, have the same .%,

has more kinetic energy than P o
i 127. The range of a projectile at 30" is R and at 60° is
(A) weight more than P i

Two objects, “




128,

129.

130,

131,

133.

134,

135.

136,

137.

( A ) R 0

RI(,“

(B) 2Ry = Ry

(C) Ry = 2Ry,

(D) Ry = Ry if initial velocity are same
The unit of couple is:

(A)JIm"! (C)Jm
(BYNm™ (D)Nm

I the body of mass 2 kg dropped from the height
of S m find its momentum (g = 10ms™):

(A)I5Ns (C)30Ns

(B)20'N s (D)40 N s

A 2.5 kg stone is released from rest and falls
toward Earth. After 4.0 s, the magnitude of its
momentum is (g = 10ms™);

(A) 100 kgm/s (C) 98 kgm/s

(B) 50 kgnvs (D) 49 kgnv/s

Two objects moving along the opposite direction
with different mass but same velocity. there
relative velocity becomes:

(A) 2 times <)o

(B) 4 times (D) Both (A) and (B)

If instantaneous acceleration equal to average
acceleration then body is moving with:

(A) variable acceleration (C) uniform velocity

(B) uniform acceleration (D)increasing acceleration
The momentum of an object is increased from 10
N's to 20 N s by the application of the force in Is.
What is the magnitude of applied force?

(A) 10N (C) 30N

(B) 20N (D) 40N

A bear can be knocked down by hitting one of the
following bullets of same momentum:

(A) lead (C) gold

(B) steel (D) rubber

One object is thrown vertically upward with an
initial velocity of 100 m/s and another object with
an initial velocity of 10 m/s. The maximum height
reached by the first object will be that of the
other:

(A) 10 times (C) 100 times

(B) 1000 times (D) 10000 times

In the projectile motion the vertical component of
velocity:

(A) Remains constant (C) Varies point to point
(B) Become zero (D) Increases with time
An object is thrown along a direction inclined at
an angle of 45° with the horizontal direction. The
horizontal range of the particle is:

(A) Four times the vertical height

(B) Twice the vertical height

(C) Thrice the vertical height

(D) Equal to vertical height

A stone released from the window of a moving
| '(?)WM“IIN the ground following:

(C) curved path

e ceteratiol ") Ellptica pat
the acceleration of a projectile at its

141.

142.

143,

144,

145.

146.
147,
148,

149,

-

What is the angle of projection of a projectile for
which its height and horizontal range are equal:

(A) 46° (©) 561’

(B) 66° (D) 76 _

For flat earth approximation the trajectory of the
projectile is: _

(A) Straight line (©) Parabohc.

(B) Elliptic (D) Hype-rbollc

The time taken by the projectile to reach its
maximum height is:

2v,sinf vicos6
(A) H-*—g (©) 2
__vsinb 2v,cosB
B) =5 ™~

To throw a stone horizontally from the vertical
height of 10m as it covers the horizontal distance
of 10m find the x—component of velocity =10

ms’z): a
(A)2.5 ms™ (C) 7.1 ms
(B) 5 ms™ (D) 10 ms™

Identical guns fire identical bullets horizontally at

the same speed from the same height above level

Planes, one on the Earth and one on the Moon,

Which of the following three statements is/are

true?

I. The horizontal distance traveled by the bullet is
greater for the Moon.

IL. The flight time is less for the bullet on the Earth,

lII. The velocity of the bullets at impact are the

same.

(A) III only (C) I and II only

(B) I and III only (D) I and 111 only

A student drops a table—tennis ball in air. What

happens to the velocity and to the acceleration of

the ball during the first few seconds after release?

Velocity Acceleration
(A) | decreases decreases
(B) | decreases increases
(C) | increases constant
(D) | increases increases

A car is brought to rest in § 5 from a speed of 10
m /s. What is the average deceleration of the car?
(A)0.5m/ s (C)2 m /s?

(B) 15m /s? (D) 50 m/s?

A car travels east at constant velocity. The net
force on the car is: : ;
(A) east (C) west

(B) up (D) zero :

The area between the velocity-time graph and the
time axis is numerically equal to:

(A) velocity (C) distance

(B) time (D) acceleration

Water flows out from g Pipe at 3kg s™' and its
velocity changes from Sms™ to zero on striking
the wall. The force due to the water flow is:
(A)3N (©5N i
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‘ (B) ION (D)ISN Ty (C) ellipse

150.

151.

152.

153.

Which of the following is NOT ap example of

accelerated motion?

(A) Vertical component of projectile motion

(B) A swinging pendulum

(C) Circular motion at constant speed

(D) Horizontal component of projectile motion

Two bodies are falling with negligible air

resistance, side by side, above a horizontal plane.

If one of the bodies is given an additional

horizontal acceleration during its descent, it:

(A) strikes the plane at the same time as the other
body

(B) strikes the plane earlier than the other body

(C) has the vertical component of its velocity altered

(D) has the vertical component of its acceleration
altered

The airplane shown is in level flight at an altitude

of 0.50 km and a speed of 144 km/h. At what

distance should it release a heavy bomb to hit the

target X? (Take g = 10m/sz)

—_—
144 km/h
0.5 km

X
AL AT TG T T

(A) 150m (C) 305m

(B) 400m (D) 2550m

Three identical uniform rods are each acted on by
two or more forces, all perpendicular to the rods
and all equal in magnitude. Which of the rods
could be in static equilibrium if an additional

force is applied at the center of mass of the rod?
A A A

® [ ® 4 1 ¢ 1

154,

v v v
2 3

(A)Only 1 (C) Only 2

(B) Only 3 (D) Only 1 and 2

An object is thrown vertically into the air. Which
of the following four graphs represents the
velocity (v) of the object as a function of the time
(t)‘.’v The positive directionvis taken to be upward.

1

156.

157,

158.

159.

160.

161.

— —

- _Mv > my
(A) a=="—= ©) a="y
- M - m
(B)a=—_> (D)a—__’
my My

(A) parabola
(B) straight line
Rocket equation is given as:

(D) curve

If a shell explodes in mid air, its fragments fly off

in different directions. Total momentum of the
fragments:

(A) decreases

(B) remains constant
A uniform beam of weight 50 N is 3.0 m long and
is supported on a pivot situated 1.0 m from one
end. When a load of weight W is hung from that
end, the beam is in equilibrium as shown in the

(C) increases
(D) becomes zero

diagram. )
Im ; |
Lw ]
What is the value of W?
(A)25N (©)50N
(B)75 N (D) 100N

A bullet shot straight up returns to its starting
point in 10 s. Its initial speed was:

(A)9.8 ms™ (C)245ms™

(B) 49 ms™ (D) 98 ms™

A force of 10 N acts on a body of mass 5 kg for
one second, then its time rate of change of
momentum will be:

(A) 10 kgms™ (C) 50 kgms™

(B) 5 kgms™ (D) 2 kgms™

A 1000 kg space probe is motionless in space. To
start moving, its main engine is fired for Ss during
which time it ejects exhaust gases at S000m/s. At
the end of this process it is moving at 20m/s. The
approximate mass of the ejected gas is:

ST

1

—
20 m/s 5000 nvs
(A) 0.8kg (C)4kg
(B) Skg (D) 20 kg
The graph represents the straight line motion of a
car. How far does the car travel between t =2 ¢
andt= 557
v(m/s)
12
et 4 SO
o B st
(A)d4m ' ©)12m
(D) 36 m
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164.

165.

166.

167.

168.

169.

‘ m a bead on elastic collision with another

The diagram represents the straight line motion
of a car. Which of the following statements is
true?

v(m/s)

12

6o i

t

2 5 9
(A) The car accelerates, stops, and reverses

(B) The car is moving for a total time of 12 s

(C) The car accelerates at 6 m/s” for the first 2 s

(D) The car decelerates at 12 m/s” for the last 4s
Consider the following graphs (note the axes
carefully). Which of these represents motion at

constant speed?
X a

\% v
t
1l v t
(A) IV only (C) II only

(B) L, 11, and III only (D) I 'and IV only
If a body of mass 2 kg moves with 15 m/s collides
with stationary body of same mass, then after
elastic collision second body will move with
velocity of:

(A) 15 m/s

(B) 2 m/s

K.E is conserved in:
(A) inelastic collision (©) elastic collision

(B) all collisions (D) none of these

When a heavy particle collides with a light
particle at rest, then after collision the target
particle moves with:

(A) the same speed

(B) double the velocity of incident particle

(C) zero velocity

(D) Bounce back with same velocity

Sphere “A” has mass m and is moving with
velocity “v”. It makes a head-on elastic collision
with a stationary sphere “B” of mass 2m. After
the collision their speeds (v, and vg) are:

(A) 0, v/2 (C)—v/3,2v/3

(B)-v,v (D) —2v/3, v/3

A body of mass “m” having an initial velocity “v”
makes head on elastic collision with a stationary
body of mass “M”. After the collision, the body of
mass “m” comes to rest and only the body having
mass “M” moves. This will happen only when:
(Aym>M / (C)m<<M

(B)m=M (D) m=M/2

A body of mass “m” moving with velocity “v”

(C) 30 m/s
(D) 0 m/s

171.

172.

173.

174.

body of mass “2m” which is initially at rest. Tp,
loss of kinetic emergy of the colliding dey
(mass “m”) is:

(A) 1/2 of its initial kinetic energy

(B) 8/9 of its initial kinetic energy

(C) 1/9 of its initial kinetic energy

(D) 1/4 of its initial kinetic energy

A mass of 20 kg moving with a speed of 10 gy
collides with another stationary mass of § kg. Asa
result of the collision, the two masses stiek
together. The kinetic emergy of the composite
mass will be:

(A) 600 (C) 1000 1]

(B) 800 J (D) 1200 ]

The velocities of two equal masses “A” and «g»
are 13 m/s and — 14 m/s respectively. What will pe
their respective velocities after they suffer gpe
dimensional elastic collision?

(A)-14m/sand 13 m/s (C)0and 13 m/s
(B)-13m/sand 14 m/s (D)0 and 14 m/s

A body of mass “m,” moving with uniform
velocity of 40 m/s collides with another body of
mass “m,” at rest and then two together begin to
move with uniform velocity of 30 m/s. the ratio of

their masses = is

m;
(A) 0.75 (©)3.0
(B) 1.33 (D) 4.0

If distance of a point from pivot is “L” and a force
“F” is applied such that it passes from the pivot
then the torque produced in the body will be:

(A) Zero (C)LFsinfn
(B)LFcos6 (D) LF

MOTION AND

FORCE
(SOLUTIONS)

01. (B)

02. (A)

03. (A)

04. (D)

The relation between height and range of a projectile
projected at any angle “0” is
4H =R tanf
IfR=H
4H =H tand = tand = 4 = 6 = tan"'(4) = 76°

When bodies are moving parallel to each other

b {ZEanll. § [P V2:94 Vi— V2 ..eead (l)
When bodies are moving opposite to each other t0
each other

v,-v|+v2=>6 v +V2 e (ii)
by addmg (l) and (ii)

=2vi=> V= 5 ms
By puttmg value of v, in €q (l)
=1ms

1 1 1
$ = vit + 7at* = 0 + 5at’ = 5at
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The motion of rocket is an a
conservation of momentum. Rocket i

by ejc‘cung hot gases at the tail of the m:klfpwglrd
very high velocity in downward direction. Th iy
gain momentum equal 10 the i € rocket
ejected from the tail of the rocket, but
direction, '

um of gas
In opposite

e A
F ot b AP

t t
-

1{’ = Time rate of change of momentum
ime rate of change of momentum of a body i
to the applied force. i

Vi=vitat=0=v ~gt
v, = gt = (9.8)(3) = 29.4 ms™'

P=mv=kgms' =Ns
I-\ r(?ckct carries its own fuel in the form of solid or
liquid hydrogen and oxygen. A typical rocket
consumes about 10000 kgs™ of fuel and ejects gases
at speed more than 4000 ms™".
—2gh=vi-v} = -2gh=0-v’=-V}

5 9.8
2(9.8)h =(9.8) =>h="75"= 49m

The horizontal distance (range) of projectile is given

Wy
i v, " sin26
g
The range is maximum when sin26 has maximum
value that is
sin20 = 1
20 = sin”'(1)
20 =90°
h 6 =45
v sing0° _vi?
Rmax =g g
-t 2a8 = vi -V,
 (a)60 = 50° — 107 => 120a = 2500 - 100 = 2400
B 200 .
e

pplication of faw of

thn the car catch up the truck, both cover the same
distances. So,

Slmt.h . SCII
. 1, a2 '
vt =gt ar = Eul"— 331"
e Fa
1 2v_2(15) 30
vESat= L= =Ty 3 =10 s

Gravitational acceleration is always towards the
center of Earth (downward).

ve=v, 4 gt=0+(9.8)(1)= 9.8 m/s

4> 0+9.8
v,v=!'2—vl=—2"=4.9m/s

As stone is moving with constant acceleration
(gravitational acceleration).

As the slope of graph (C) is constant. So, stone
moves with constant acceleration.

P,=mv,= (1)(2)=2Ns
Pe=mve= (1)(~1.5) .==15Ns
AP=mvi—mv;=-15-2=-35Ns

In an isolated system (no external force) the total
linear momentum of system remains constant.

When step on the accelerator then we send a
feedback to the engine that we required more power.
Then the engine supplies more power and then the
force by the engine help us to accelerate.

When a projectile explodes in mid air. Its parts fly
off in different directions. The total momentum of
all of its parts is equal to the initial momentum of the

projectile.

For Gun#1
By law of conservation of momentum
Momentum of Gun = Momentum of bullet
P = myv
For Gun#2
By law of conservation of momentum
Momentum of Gun = Momentum of bullet
P, = m,v
P my m_2m
P, myv m; mp 2
PPy = 2:1
Torque, T = rFsin@

Torque due to “F,” and “Fs” =0  (line of action of
2 = ¢F sin90°= rF

=

ue due to “F,” and

[
2



(Greatest)
Line of action of force is perpendicular and at equi-
distance from pivot.
Torque due to “F»

and maximum
23 ( D) )

= 1F sin (in between zero (0)

ol
Ssin30 /:

4m

5sin30

s y -
essnncsane ¥

Torque due to couple, T = (magnitude perpendicular

component of Force)(couple arm)
Torque due to couple, T = (5sin30°)(2 + 4)

=(5)(6)sin30°= 15 Nm

24. (D)

= 2 a] 2 2 ()
Ve = \/v, + Vo' — 2v vacosh = \/v‘-r v = 2vvcos|80
= \fv‘ VNt 2v =

\av-=2v

25. (A)
8 = v,t = (10+5)(8) = (15)(8) = 120m
26. (C)
Basic concept of gravitational acceleration.
27.(A)
As
Displacement < Distance
locit
So, velocity < speed = V_:p%x <1
28. (B)
V=V, +gt=0+(9.8)(5) =49 ms™
29. (D)
L5 1
T m =%
30. (A) i
H= ii'T“B = HinaxSin"0 = Ha(5in30°)° = H,p (1/2)°
Hinax = Vi
G (H"”*" 3 2g)
31.(A) i
_v,sin"@
= —J—zg
_ 2vsind T 4v%sin’0
= —-‘—-—~g , pe
v, ’sin"0
e g | g7
— = 35, o =2 H=
T 4y, sin 6 8 8
g
32.(D) "
; v = constant =S Av=0=>a=0
F=ma=m(0)=0

34. (C)

35. (D)

36. (A)

37.(D)

38. (B)

J

=49 ms - =490 cms™

(B8 {j]

a=g sind = gsin30° =

Maenitude of acceleration = slope of speed-time
(=

yraph _ -
%‘hep slope of speed-time graph at hard snow ig
greater than at soft snow. In graph (C) first slope

1 = 5 e
increase then decrease i.e., slope = 4ms " to 2ms™,

:uzso_oz.ﬁms’:
a At 10

Projectile motion is two dimensional motion under
constant acceleration due to gravity. ~

According to Newton's first law of motion, there will
be no acceleration in the horizontal direction
(a, = 0), unless a horizontal directed force acts on the
body. In the absences of air friction only force
acting on the body during flight is the force of
gravity. As there is no horizontal force acting on the
body so its horizontal velocity remains unchanged.

The velocity of projectile at any instant is
V=V + vy

at highest point of trajectory
Vi =V, c0sb (remains same)

but Viy = 0 (minimum)

SO,

velocity of projectile = v,cos (no vertical component)

39. (B)

40. (B)

41.(D)

42. (B)

43. (A)

Ranges at angles (45° + 6) and (45° - 0) are equal.
Here 6 = 10°

So,

Ris”=Rss°

s ] -
h =gt =5e(1y* =2

The height “h” of projectile is
v," sin”
h= 3
for maximum height 6 = 90°
o - Y (sin909° v?
max 2g Zg
Wil - 5
——mg::»m——*—ﬁ=05 kg

F=ma=(0.5)4) = 2N

__GM I
T R+0 P E= Ran)

Gravitational acceleration does not depend upon the
mass of object. It depends upon the altitude. ;

Y-y =vi—vi=200—100_ﬂgs
a A = At 2 10 =70 10s




e A

45. (C)

46. (B)

47. (D)
48. (C)

49. (D)

50. (D)

51. (D)

52. (C)

53.(C)

Rocket moves upward by ejecting hot gases at the
tail of the rocket with very high velocity in
downward direction. The rocket gain momentum
equal to the momentum of gas ejected from the tail
of the rocket, but in opposite direction.

The speed of projectile is maximum at the point of
projection and at the point where it strikes the
ground because the vertical component of velocity
has maximum value at these points.

vi=v,tat=>v;=0+gt=gt
v, = vcosd = (20)cos60° = (20)(0.5) = 10 ms™'
Speed = slope of distance-time graph

The slope of graph (D) first increasing and finally
decreasing.

o : A
In this figure “OP” portion represents the “AH"
portion of graph and “PA” represents HHE?:

. v, 2sinfcos0 =2(v,sinB)(v,cosGJ
g

% .
v, ~sin26

g g
2(vp)(vyy) _ 2(30)(20) _
= g =90 120 m

The mass of body remains same in the universe
while the weight is different for different planets in

the universe.

Gravity is the intrinsic property of the planet and it
does not depend upon the any medium. All object
(same or different masses) fall with same
gravitational acceleration.

The average force generated in a collision is equal to
the momentum change during the collision ‘divided
by the time interval in which collision is taken place.

> AP
F=-AT

The air bag extends the time interval over which the
collision occurs and reduces the force experienced by
the student.

(B)
P_v < y P)’

56. (C)

57.(A)

58. (A)

59. (D)

60. (A)

61. (D)

62. (B)

AP, =0 and AP, >0

Speedometer measures speed of car at a given
instant.

h=v,t+%gt2=0+4.9(l)2=4.9 m

Acceleration = slope of velocity-time graph
Slope of line parallel to velocity axis is infinite.

i cement
Displa <1

. 3 .
Displacement < Distance = ™ piciance

When body is thrown vertically upward, at
maximum height it has zero velocity but non-zero
acceleration (gravitational acceleration).

Displacement depends upon the initial and final
position of body while distance does not do so.
In this case displacement = 0 while distance # 0
Distance _ Distance _
Displacement 0

Area of velocity-time graph = distance covered by body

63.(C)

64. (B)

65. (A)

66. (B)

67. (B)

68. (C)

69. (C)

Basic concept of acceleration.

S 150 150

Wheq 'body covers equal distance with different
yelocmes, then the formula for the average velocity
4000

1S
L _2wva _ 2(30)(50) i
Ty tv, 40450 o ~ HAms

_m
Ma=""v = F = (100)(1500) = 1.5 x 10° N

From equation of continuity

m
L = PAVE pG’) = 1000(0.0001) = 0.1 kgs™'

(av-3)

m
Force due to water flow = el (0.1)(10) =10 N

According to Newton's 2™ law of motion
=5 =
F=ma

?cccleration always produces in the direction of
orce. ,

By definition of equal vectors “Vectors having the
same magnitude and direction are called equal
vectors regardless of the position of their initial
points. This means that parallel vectors of same




70.(A) ’
Time rate of change of momentum = Applied force

- = —
PP AP o

4 t
In freely falling motion
Force = Weight > F=W =mg
AP >
ok W=mg
71. (D)
Resultant force = IN + IN = 2 N if forces are parallel
Resultant force = 3N — IN = 2 N if forces are anti-parallel

Resultant force = 4N — 2N = 2 N if forces are anti-parallel

72.(D)
By Newton’s 2™ law of motion
.
=ma=ToT=Av=TE o \/.‘m
73.(D)
Im A 3m
A im | 2m b
v Jv l
400N W 100N

By principle of moments
Clockwise torque = Anticlockwise torque
(100)(3) + (W)1) = (400)(1)
300+ W =400
W =400-300=100 N
74. (B)
A frame of reference, in which Newton’s 1% law of
motion holds, is known as inertial frame of
reference. It is non accelerated frame of reference.
b a=0
75. (D)
__GM 1
E"R+0' T E*®R+ny
“g” decreases with increase in altitude. So, weight
decreased (W = mg)

Displacement

Time

' Ay Ad
mphazxx=zt-=v=velocity

'Xfw)t 196N

79:.(C)

82. (D)

83. (A)

84, (A)

85. (B)

86. (A)

2™ second, h = h; = h;
=20-5=15m

st
Distance between | and

F’___mi’
1='M
amVl
woy, _ 2Sk/he — 20N 5 oy
a= = i
At

= X
s | 2
Y =3et" =5(10)(5)" = 125m

SNEEY

a7 At ‘

At = vf;vl _20 kméhl:n:/}l-‘?zkm/hr _ 12_0: b
F =ma

"=

For same force the body of greater mass has lesser
acceleration.

Pi=mv,= (0.2)(-30) =-6Ns
Pr=mv;= (0.2)(20) =+4Ns
AP=mvf—mv,=+4—(—6)=+IONs ,
Taking downward velocity is —ve and upward is +ve.

AP=Ft=(1)1)=1 kgm/s
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. the force plays in translational motion_

i Force determines the linear accelerat;
while Torque determines the angular
the body for rotational motion. 1

So, torque is the analogues of force
motion.

on in the body
acceleration ip

for rotational

88. (A)

In (B) sfmd (C) the distange given from axis of
rotation is greater than the width of the door So, in
. these cases the force does not act upon on doo'r |

Maximum value of moment arm = width of the door = 0 S5m

For different forces the torque will be maximum. if

the product of force and moment arm is maximumj

The torque in case of (A) is maximum than (B).

89. (O)
As force is acting along y-axis. So, its angle with x-
axis is 90°.

F, = Fcos90° =0

90. (A)

Ranges at angles (45° + 0) and (45° — 0) are equal.
i LSOl Ri:Rx = 1:1

91. (A)

Ranges at angles (45° + 5°) and (45° — 5°) are equal.
So, Rp= R.Q

92. (A)

The ballistic missiles are useful only for short ranges.
For long ranges and greater precision, powered and
remote control guided missiles are used.

93. (O)

*sin26
g = Yisin

o
(=}

— R oc sin26

94. (D)

v, sin20 v,
=~ R ==
———g and - .

R = Rpax 5in20  or

) i F
TPlvot i 0

® P il

e d
= Fdsin(90° - 6
i = chos(B , [sin(90° — 6) = cos]
For maximum value of torque
F=large, d=large and O=small
(at smaller angle cos0 has large value)

95, (B)

Newton’s 2™ law of motion gives the measurement
of force.

When one end of the string is connected with a rigid
body and by applying ION force on a free epd
- then the force with same magqltude but in opposite

direction will be acted in the string.

98. (B)

5

h=vt+ %gt: =0+ 1;gﬁ = %(9'3)(2) =19.6m
99. (A)

Ve=; + at

for freely falling body

vi=0+gt=gt= vroct

100. (B)

Both man and car are in same speed. So, their
relative speed will be zero.

101. (B)

Acceleration = slope velocity-time graph = tan0” = 0

102. (B)

Newton’s laws are adequate for speeds that are low

compared with the speed of light. For very fast

moving objects relativistic mechanics developed by

Einstein is applicable.

103. (O) :
The average force generated in a collision is equal to
the momentum change during the collision divided
by the time interval in which collision is taken place.

ey
Al
T At
The pad inside the helmet extends the time interval
over which the collision occurs and reduces the
force experienced by the brain during collisions.
That is why the safety helmet of a motorcycle’s is

padded
104. (A)
2gh, v7 o "
R L_, =1 (initial velocities are same)
2gche Vi
h, g 98 1 h
-2 _ = ee——— ===
he g, 196 22
105. (A)

Speed = slope of distance-time graph
The slope of graph (A) is increasing. So, the speed is
increasing.
106. (A)
As we know that “the rate of change of angular
momentum is equal to the applied torque”.
DAL NE= e 50 =30 520

VAT AL 05, 05 fohNm

107. (C) :
The turning effect of force on a body about an axis is
called Torque or moment of force. Torque is also

2

—3
defined as the cross product of position vector * r”

—
and force” F ™.
e
oy o O
It is a vector quantity. Its direction is perpendicular




_)
to the plane containing * ™ and “F”. It can be
found by right hand rule.

108. (C)
If a body is at rest or rotating with uniform angular

velocity, the angular acceleration will be zero. In
this case the torque acting on the body will be zero.
=7+2=9N
=3+4=7N

109. (C)
Total force in right side, F,,u

Total force in left side, F.;
Net force on body = F,u — Fien = 9 — 7 = 2N (right side)

110. (A)
“The vector sum of all the forces acting on a body

must be equal to zero”. Mathematically:
= )
ZF =10
Upward forces balance downward forces, rightward

forces balance by leftward forces.
If two equal and opposite forces acting on a body,

the net force is zero, and the body is said to be in
equilibrium.

111. (C)
When two or more than two forces acting on a
common point, the forces are called concurrent

forces.
112. (O)

I: Torque plays the same role in rotational motion as

the force plays in translational motion.
Force determines the linear acceleration in the body

ii.
while Torque determines the angular acceleration in

the body for rotational motion.
So, torque is the analogues of force for rotational

motion.

113. (B)
Force determines the linear acceleration in the body
while Torque determines the angular acceleration
in the body for rotational motion.

114. (C)
*“The vector sum of all the forces acting on a body

must be equal to zero”. Mathematically:

- -
ZF =@

Upward forces balance downward forces, rightward

forces balance by leftward forces.
In case of coplanar forces the condition is expressed

in term of *x" and *'y”’ component of forces.

- - - =
EF. = 0, BB =10
115. (C)
_P=P, mvi=my;, m(v;—v) mAv
BTN A s
FAt  (8)(4
Av———n';'=L'2é-2=2m/s
116. (C)

F=ma—=a~=

117 (A)

“'51;18
T = WcosB = (1) cosf = cosb

118. (B)
For every action there is a reaction. This action and
magnitude but opposite in

direction. Action and reaction never act on the same
body; they act on the different bodies.

119. (C) )

reaction are equal

& I =
K.E= 5m = K.E. = (P = constant)
If

(K.E.)g > (K.E.)p then mg < mp
So, for same momentum vg> vp

120. (C)

As
Force = Slope of momentum-time graph

Slope of “2™ < Slope of **3” < Slope of “4”" < Slope of “I”

121. (B)
Uniform velocity means that the velocity of body

remains same at any instant. So,
Instantaneous velocity = average velocity

122. (C)
Relative velocity of bodies moving in opposite

direction is
Vi=Vi=Vao=v=—vy=0

Relative velocity does not depend upon the masses

of bodies.

123. (A)
Acceleration = slope of velocity-time graph
%

Velocity = constant
Acceleration =0

t

I 2v, sinb/g sinf R e
cosf

T~ 2v,sin(90°—0)/g

124. (B)

125. (A) : 5
An angle equally inclined to the horizontal an¢

vertical means 0 ? 45°, so,




2 - BEass Ve LAVEALTION LA 2TOTCC)

126.

Net force, F = ma

7 In figure (A) net force is least. So,
also least.

127. (D)
R = \',:sj7n28
S

3 Roo= Y ~sin2(30°)
5 30 — %
3 S

Ry® = v.’sin2(60°)
o

sin2(30°) = sin2(60°)

the acceleration s

" Rio" = R’ (if initial velocities are same)
. 128. (D)
E Couple = torque = rFsin® = N m
; 129. (B) ‘
2gh=vi-vi=vi-0
vy = .'Zgh

- vi=1\[2gh
1 P =mv = m/2gh = 2[\[2(10)(3)] = 2(10) =20 N's
130. (A)
vi=v,+at=0+(10)4) =40 ms™'
P =mv = (2.5)(40) = 100 kgms™'
131. (A)
Relative velocity of bodies moving in opposite
direction is
Vi=Vitva=v+y=2y
Relative velocity does not depend upon the masses
of bodies.

) - 132.(B)
Uniform acceleration means that the acceleration of

- body remains same at any instant. So,
, - Instantaneous acceleration = average acceleration
133. (A)
= 20-10
P p=2=R-202D_ 0N
B  134.(D)

The rubber bullet will be more effective as it will
bounce back after hitting the bear.

If initially the bullet was moving to the right with a
velocity v, after bouncing off the bear it will move to
the left with a velocity = -v. If m is the mass of the
bullet its initial momentum is mv while the final

momentum is - mv. So change in momentum is
mv - (-mv) = 2mv. Since the force on the bear is
proportional to the change in momentum, the rubber
bullet will exert more force. 2.
The lead bullet will pass through, as its direction is
the same as before, it only slows down so the change
in momentum is always less, even if it gets stuck in
the bear in which case it has the max value of mv -0
= mv.

However if we are looking at which can cause more

damage it is obviously the lead bullet.

Maximum height attained by body thrown vertically
d is i

hy v 100)*
u_vedg  (100) 100 =5 h; = 100h.

136. (C)
Due to force of gravity the vertical component of
velocity varies point to point.

137. (A)
The relation between height and range of a projectile
projected at any angle “0" is

4H = R tan@
For 45°
4H = R tan45° = R = 4H

138. (C)
When a stone released from the window of a moving
train, then its motion ‘will be a projectile motion.
So its path will be curved.

139. (D)
Projectile motion is the 2-dimensional motion under
the action of gravity. So, acceleration during
projectile motion will be gravitational acceleration
(&)

140. (D)
The relation between height and range of a projectile
projected at any angle *‘0™ is:

4H = R tan®
If R=H
4H = H tan® = tan® = 4 = 0 = tan™'(4) = 76"

141. (C)
For short ranges and flat Earth approximation, the
trajectory is parabolic. But the drag less ballistic
trajectory for spherical Earth should actually be
elliptical.

142. (B)

Time of flight = 2 (Time to reach the maximum height)

Maximum height

visin@ivisin
g

L]
1 2 2(10
o B OB

10
A 7.1 m/s

143. (C)

- |

= Ve Xob (=D Vs

144. (C)

gm oon = 6

Lo 2y I
y=—gt'=>t=—\/_::~toc—
2 g \lg

IMoon > tEunh

X=VyXt = X <t => Xpmoon > XEarth

145. (C) :
When student drops a table tennis ball in air, then its
speed increases due to force of gravity but
acceleration due to gravity remains same

(2=9.8 ms™).




. vi-v;, 0-10 ;
AC l at - —L—l = —— -2
celeration, a At 5 2 ms
deceleration = 2 ms™
147. (D)
Vv = constant =>Av=0=a=0

F=ma=m(0)=0
148. (C)

v

vV

0 t —
Fig.(a)
In fig(a) when the body moves with constant velocity
*v" for a time “t” , then
Area under the velogity time graph = (v)(t)
Area under the velocity time graph =S
149. (D)

F="(Av) = (3)(5) = 15N

150. (D)

According to Newton’s first law of motion, there will
be no acceleration in the horizontal direction
(ax = 0), unless a horizontal directed force acts on the
body. In the absences of air friction only force
acting on the body during flight is the force of
gravity. As there is no horizontal force acting on the
body so its horizontal velocity remains unchanged.

151. (A)
As
e 2Y
=5et=>t=1\|7 ‘
As “Y” and *'g” are constant in both cases. So, both
are strike the plan with same time.
152. (B)
1l Y 60—
Y=5gt 2t—‘\/:— 0 - 100=10s
X = vex t=(40)(10) =400 m
153. (B)
For a body to be in complete equilibrium both 1** and
2" conditions of equilibrium must be satisfied.
) - -
i. XF=0
f - - - -
ie 2F,= 0, ZF, =10
. =
ii. Zt=0
=0
Clockwise Additional  Counter clockwise
torque fb;cg torque
IF=0 l
154.(C)
Wheq an object is thrown vertically upward its
velocity decreases to zero and then it moves
downward its velocity increases in reverse direction.

155. (B)

156. (C)

If “m” is the mass of the gases gjected per second

% .
with velocity v relative to the rocket, the change in
o

momentum per second of the ejecting gas‘es is mv.
This equals the thrust produced by the engine on the

—>
body of rocket. So, the acceleration a of the rocket
is
a5
iy
M
With the passage of time, mass of the rocket “M”

-5
a-=

it

decreases, so acceleration “v” of the rocket
increases.

157. (B)
When a shell explodes in mid air. Its parts fly off in
different directions. The total momentum of all of its

parts is equal to the initial momentum of the shell.

o
¢ ‘iiu\j"l)’-?,

158. (A)

] Ws= 50 N
The weight of beam lies at center of gravity which is
at the middle of beam 1.5 m from each side.
By principle of moments
Clockwise torque = Anticlockwise torque
(0.5)(50) =(W)(1)
W=25N
159. (B)

Time to reach the highest point of its path = 129 =58

Vr=V,+at:>0=V,~gt

vi= gt = (9.8)(5) = 49 ms~'
160. (A)

AP _ 2
At B 10 kgms

161. (C)
Rocket moves upward by ejecting hot gases at ﬂ}e
tail of the rocket with very high velocity I
downward direction. The rocket gain momentun
equal to the momentum of gas ejected from the tail_



of the rocket, but in opposite direction. —— ;

Momentum of expelled gases = Momentum of Rocket
(5000)m = (1000)(20)
=4 kg
162. (D)
Distance covered by body =
with time axis
Distance covered by body from time 2s to 5 s = (12)(3)

=36 m

area under v-t graph

163. (C)
Acceleration = slope velocity-time graph

‘

S 12
Acceleration in first 2s = 5

164. (D)
Speed = slope of distance-time graph
The slope of graph (I) is constant. So, speed is
constant.
- Also in graph (IV) speed is constant.
, 165. (A)
u : m, =m;=m and va=0

S 2myv, m, —my
V= + Va
= m| o m: ml + m-a -

E’ V'zz(n?T\::'\)jL(mem)(O) (7mv)+0=v.

v>=15 ms™'

=6 m/s°

Y 166. (C)

The collision in which both linear momentum and

called elastic collision.

_167. (B)
m; >>my’ so my=0 and v, =0
2myvy . O-m) (2 ) 1)
Qoo i AT et 0=2
| V2~(m|+0)+.(m‘+0 ik per Slatal
mm

m m-,) ( 2mﬁV¢>
ml'f‘mﬂ m]+mﬂ
m—2m 2m§0!)=(:1) gy
V"=(m+2m)V+(m+m I T3
3 - 2m|VL m"'"nlL)
‘ v2=( ,+m2)+(m|+m3 4

2mv m-m) . _(_2my )____21
; 'V’2=(m+2m)+(m+m)(0)—(m+2m 3

Ej

|
5
N

( Zmzh_)
v, +

kinetic energy of the system remains constant is

- v\ |
(K.E);= ]m( 3V) :)(va ) (]\ E)
| ) |
AK.E = (K.E); - (K.E); = ()(K.E), - (K.E), = (6— l)

(K.E)=~5 (KiE)

8
9
Loss of K.E =

171.(B)
By law of conservation of linear momentum
(20)(10) + 0 = (20+5)v
200

v=-2—5'-8m/s

K.E = "mv = —(20 + 5)(8)' = —(25)(64) 800 J

172. (A)
When masses of the two balls are equal.
my =Mmg=m
A~ VB
Vg =Va
The velocities of the balls are interchanged after
collision.
V’A= Vg = — 14 m/s
Vg=va= 13 m/s
173. (C)
By law of conservation of linear momentum
(m))(40) + 0 = (m; + my)(30)
0 _m+tm o om

174. (A)
If line of action of force passes through pivot then
moment arm will be zero (L = 0).
1= LFsin® = (0)Fsin® =0

PAST MDCAT
(2008-2019)

I Force in terms of base units is expressed as:
(UIIS 2008)
(A)kgms™ (C) kg m’s™
(B) kgm’s™ (D) kg ms™
(A)
F=ma
Units of “F” = kg ms™>
2. An ___ missile is called a ballistic missile.
(UHS 2008) .

(A) un-powered and guided

(B) un-guided and powered

(C) Powered and guided

(D) Un-powered and _un-guided

LD




An un-powered and un-guided missile is called a
ballistic missile.

If the force of magnitude 8 N acts on a body in
direction making an angle 30°, its “x” and “y”
components will be: (UIS 2009)

(\H"“\F\'F-4\.
(B)F,=4\/3N,F, =4 N
(C)F,=4#\J3N,F, =8N
(D)F. =8N, F, = 43N

(B)

F. = Fcosb = (8)cos30° = (4)(2)(3§) = 4\/5 N

F, = Fsin® = (8)sin30° = (4)(2)(];) =4N

If the body is rotating with uniform angular
velocity, then its torque is: (ULIS 2009)

(A) zero (C) Maximum

(B) Clockwise (D) Remains the same

(A)

7= la
w=constant = Aw=0=>ua=0
1= 1(0)=0

h

A body is moving with an initial velocity of
2 kms™'. After a time of 50 s its velocity becomes
1.5 kms™'. Its acceleration will be: (UHS 2009)

(A) 30 ms™ (C) - 20 ms™

(B) 40 ms - (D)-10 ms ™

(D)

vi—v, 15002000 —500

a= A 30 =750 =—10ms -

When a car moves with constant acceleration, the
\LlOCIt\ -time graph is: (L IS 2009)

N

(A)

Slope of v-t graph = Acceleration
As body moves with constant acceleration, so v-t
graph will be a straight line (slope = constant)

In elastic collision, when a massive body collides
with light body at conditions m;>>m; and v; = 0
ms ', then the change in velocity will be written
as: (UHS 2009)
(A)vi'=—v;;va’ =V
(Blvi’=v;:v. =0

(C) vi’® Vi Vz‘ = 2V,
(D) V|.2—V|ZV:‘=O

m; — (0

V) ety

‘ (m,‘rO)[

. (m

V1= \i+0
m,

) 2m~1()!’)
(U + m;

\"-| =V + 0
V=V

. 2mm) (0—mz>
X :=(1111 +0) \m+0 ©
o) .
\',‘t(,_m\)+0
z m,

v's = 2y,

The horizontal range of a projectile, at a certaip
place, is completely determined by: (UIIS 2010)

(A) The angle of projection

(B) The initial velocity of projection

(C) The mass of the projectile

(D) Speed and mass of the projectile

(A)

v
=~¢in2h
g

The most important parameter in the range of
projectile is angle of projection as compared to
initial velocity of projectile.

For a body to be in complete equilibrium:

(UHS 2010)

(A) Linear acceleration is zero

(B) Angular acceleration is zero

(C) Linear acceleration is zero but angular
acceleration is not zero

(D) Linear acceleration and angular acceleration both
should be zero

(D)

For a body to be in complete equilibrium both 1*
and 2™ conditions of equilibrium must be
satisfied.

- _> _) .
i.ZF =0 (Linear acceleration = 0)

s —_) _)
i.tt =0 (Angular acceleration = 0)

10.

Time of prolectlle s flight is: (UHS 2010)

v,’sin 0 v,”sind
A —_— ———
(A) 2 ©) 2

2v,sinf :
B) —";L" (D) vg'sinZB

(B)

o
2v;sin@

Time of flight =

11.

If the velocity of the body changes by “I“’I
amount in equal intervals of time, the body is sai
to have: (ULIS 2010)

(A) variable velocity (C) uniform velocity

(D) Ne ative acceleratiofl

©

(B) Uniform acceleration

Definition of uniform velocity.

12.

the eq i]ﬂﬂf.m'

For finding the height of projectile,
used is: (UHS 2010)
(A)2S=a (Vi -V %)

(©)S=2a(vi=%)




R Ul RAVALTREDSSS =777

4 el A

(D)a=2S (vy —v,)

(B)

(B) 2aS = vy =V

2aS = \f: i \',:
2ay = Viy — Vi
2(=g)h = (0)° = (v;sing)”
—2gh = - v, sin’®
2¢h = vS>sin'®
Vv, sin"0

2¢
g

13.

If a force of 12N is applied on a body and its
momentum is changed form 60 kgms™' to 36 kg
ms ', then find the time during, which this force
acts: (U'HS 2010)
(A) 1 second
(B) 2 seconds

(C) 12 seconds
(D) 24 seconds

«(B)

(AP P—P_36-60 =24
e L e Pl

Time can never be negative.

14.

A simple pendulum length “L» with bob of mass
“m” is slightly displaced from its mean position so
that its string makes an angle “@” with vertical
line as shown in figure. Then bob of pendulum
released. What will be the expression of torque
with which the bob starts to move towards the

mean position: (UHS 2011)

VPN
) m

(€) 0

(A) mgL
(D) mglLcosd

(B) mgLsinB

®)

t=1F
In simple pendulum t
oscillatory motion of pendulum is mgsin®.

1 = Limgsinf

he force responsible for the

S,

A force “F” is acting at point “P” of a uniform
rod capable to rotate about “O”. What is the

torque about: (UHS 2012)

(C) (OP)(Fsind)

(A) (OP)(Ftan6)
(D) (OP)(Fcosb)

(B) (OPX(F)

L)

F
90-6

P

O
= (OP)F sin(90° - 0) = (OP)(Fcosb)

Ratio of moment of inertia of two objects “A” and
“B” is 2:3. Which of one of the following is the

e

ratio of torques of “A” and “B” respectively, if
both are being rotated with constant angular
acceleration? (UHS 2013)

(A) 3:4 (C) 3:
(B) 2:3

(B)

=

A A

|

= ixoc |

(18]

= Ta:Cp

o
I
T8 Ig 3

17,

Two forces SN and 10 N are acting at “O” and
“p” respectively on A uniform mete rod
suspended at the position of centre of gravity 50
em mark as shown in the figure.

—

100 ¢m

ey

] S0 ¢ I’

£

SN 10N

Then find the position of point
(UHS 2014)
(A) 80 cm
(B) 75 cm

v
“p” on meter rod.

(C) 70 cm
(D) 65 cm

(B)

Clockwise torque = Anticlockwise torque
(10cm)(x) = (5)(50cm)
x =25 cm

So, the position of point “P” on meter rod is 75

cm.

18.

A bar of length “L” pivoted at “0” is acted by a
force “F” at an angle “8” with vertical line as

shown in figure;

What is the moment of force? (UHS 2015)
(A) L sinb (C) LF cosB
(B) L cosB (D) LF sinf

©

: F
0
90-0

DT
15

1= LF sin(90° — 0) = LFcosf

19.

If we double the moment arm the value of torque
becomes: (UHS 2016)
(A) half

(B) three times

(C) two times
(D) four times

(©

t=rFsind =>txr

20.

The ratio of displacement along diameter and
total distance along circle: (UHS 2017)

(A)l:mn (C) 2.3

B)n: 1 (D)m:2

(A)

Displacement 2 1
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21, Arshad is driving down 7" street. He drives 150 27. The range of the projectile depends upon the
meter in 18 seconds. Assume he does not speed up velocity of the projection and a-nglc of the
or slow down, What is his speed? (ULIS 2017) projection i.e 45°. For a fixed velocity, whep the
(A) 0.38m/s (C)8.33m/s angle of projection is larger than 45", which of the
(B) 126m/s (D) 58.33m/s following is correct? (UHS 2019)
(€) (A) Both the height and the range attained by the
S 150 . projectile will be less
" B Senmis (B) Both the height and the range attained by fhe
22. The distance travelled by a moving car with ; 'pmjccl_llc wil] l.)c Uy ) octile wi
velocity 15 m/s in 2 seconds, decelerates at 2m/s’ (€) The height ;-nl‘zmwd by the projectile will be fegg
is equal to: (L11S 2017) but the range |s more i) i
(A) 30m (C) 16m (D) The height a[lfxlncd by the projectile will be more
(B) 34m (D) 26m but the range is less
(D) (D) )
S=vt+ Iiul: = (15)(2) + %(_2)(2)3 R= ‘\i'g‘sin’.’.() =5 R oc 5in20
e "S | g *: L H t‘\hg‘sinze — H « sin0
. slope of velocity ti s i i :
differlenl points tll.::n"l:?)flf::&ho‘:?nz“\:ikt:::mm" " If“,"g.]e of'projeclioln is larger than 45, then vafi
(UHS 2018) ' sin“0 is more than sin20.
(A) constant acceleration 28. If two objects of equal masses “m” are moving
(B) Average acceleration towards each other with the same speeds “v” then
(C) Increasing acceleration what will be the total final momentum after
(D) uniform velocity elastic head-on collision: (UIIS 2019) :
(©) (A) —mv kg/s (C) 2mv kg/s
Slope of v-t graph = Acceleration (B) mv kg m/s (D) 0 kg m/s
In case of increasing acceleration, slope will be (D)
different at different points of graph. Initial momentum = mv + (-mv) =0
24. Newton first law of motion is also known as: In elastic collision momentum remains constant.
(UHIS 2018) So,
(A) Law of conservation of momentum Final iomenturn =0
(B) Law of inertia
(C) Law of electromagnetism
(D) Law of universal gravity
(B)
Newton first law of motion is also known as Law
of inertia,
25, A cyclist is travelling at 15 ms™'. She applies
brakes so that she doesn’t collide with the wall in
front of her at a-distance of 18 m. Calculate the
magnitude of deceleration: (UHS 2018)
(A)6.3 ms™ (€) 3.3 ms':
(B) 12.5 ms™ (D) 13 ms™
§4) Tl ;
2aS =vi - v, = 2(a)(18)=0—-15°
a= —%% =—6.3 m/s”
26. For projectile motion in the absence of air
resistance: (UHS 2019)
(A) vertical speed is constant
(B) horizontal force is constant
(C) horizontal acceleration is zero
(D) vertical acceleration is zero
(©)

F, = may . 1
As there is no net force along the horizontal,
direction. So, horizontal acceleration (a,) is zero.
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WORK, ENERGY
ND POWER

graph is equal (o:
(C) acceler
(D) energy

quals to the:
always

Slope of work time
(A) displaccmcnl
(B) power

Work done on the bhody ¢
(A) change in its K.E aly
(B) change in it K and change in it p_f:
(C) change in its P.E always i

(D) neither change in K.k nor change
The escape velocit ;
of Earth is indepe
(A) its mass

(B) the angle at which it is thrown

(C) both its mass and the angle at hich it is
(D) gravitational field of Earth

A stone of weight 4 N in the Earth’s gravit
field is moved from “pP» to Q" and the
along the path shown,

Q 40m

auon

inits P.I
Y of a body in gravitation

al field
ndent of:

thrown

ational
n to “R"

i R
30m4 ,»-"-'.;"()m
R Earth surface
[)
How much potential energy does the stone gain?
(A)120) (C) 2001
(B) 280 (D) 1200 )

If velocity is double, then.

(A) momentum increase 4 times and K.E increases 2
times

(B) momentum and K_E remain same

(C) momentum increases 2 times and K.E increase
constant

(D) momentum increases 2 times and K.E increases
4 times

One mega watt hour is equal to. r

(A) 36 x 10°) (C) 36 x 10;1

(B) 36 x 10”) (D) 36 x 10°1. .

Which of the following is not conservative force:

(A) Friction (C) clectrlc b >

(B) gravitational (D) elastic spring Ol"(:s 4

The relation between the escape velocity “v.

and orbital speed “v,” is given by:

l - 2 0
(A) Ve = 3 ¥s (©) Yex = \2x

(B) V‘uc = Vo (D) V‘usc - 2Vu ! s s
‘When arrow is released from its bow, its energ)

- transformed from:

(A) heat energy to K.E

o - (B) chemical energy to elastic P.E
 (O)elastic P.E 0 K.E
(D) K.Eto elastic P.E

f 40 kg through
rtically, a weight of |
::I;n ig:"s’w‘;:ﬂe a ch;ld lifts, vert.lcallly,‘;’lh\;‘en“g’:\l:
10 ke through a di of Imin Is. W

of 10 kg through a distance of 71

: . t inference? (2 g -

e —

—
thn

16.

18.

19.

(A) man has more power than child
(B) both have same power
(C) child has more power than man
(D) it is a foolish question.

A man carries a | ke suitcase 10 m horizontally

Across the corridor and then 2oes up the stairs of
total height 10 m. The work done by the man due
to force of gravity is:
(A)0 ]

(BY196 1]

A 100 kg car starti
slope. If the tot
speed of the ca
1S3

(A) Hl)u()\ﬁ n'sec
(B) 20 sin 30° m sec

(D) 14 m/sec
A body is falling freely under gravity from point
“A” to point “B’

B”. The energy of the body at the
point “C™ (ground level) is:

(A) is less than its energy at A

(B) is greater than its energy at A

(C)4.9]

(D)98 ]
ng from rest runs down a 30°
al length of the slope is 20 m, the
r at the bottom. ignoring friction,

(C) 1.4 m/sec

(C) is equal to its energy at A
(D) Zero

If you weigh 500 N and in S seconds vou can run
up a flight of stairs consisting of 40 steps. each 15
cm high, whatis your power?

(A) 3000 J (C) 3000 J sec”

(B) 600 watt (D) 60 kilowatt

To pump up 2400 kg of water up 74.6 m in S
minutes, the required in horse power is;

(A) 8 hp (B) 25 hp

(B) 15 hp (D) 16 hp

An object of mass 1 g is whirled in a horizontal
circle of radius 0.5m at a constant speed of
The work done on the ob
revolution is:
(A)0) (€)1
(B)21 (D)4
The F-d graph for an object is a straight line with
positive slope. If the height and width of the
graph are 4 units and 2 units respectively, the
work done on the object is:

(A) zero {C) 8 units

(B) 4 units (D) 2 units '

A 2 kg object is moving at 3 m/s. A 4 N force is
applied in the direction of motion and then
removed after the object has traveled an
additional § m. The work done by this force is:
(A)12) (C) 151

(B) 181 (D) 20

In order to calculate the exact value of work done
by a variable force:

(A) Ad is made such small to approach zero

(B) calculate average work

(C) At is made such small to approach zero

(D) bath (A) and (B)

A field is said to be conservative if:

(A) work done inside that field is independent of the

2m/s.
ject during one
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e in closed path inside that field is zero

(A) and (B)

(D) work done is always negative

Object “A” has half the mass of object “B”, If the

two objects have equal momentum, then K.E. of

object “A” in terms of K.E. of object “B” will be:

(A) KEA = l\EB (C) K.E,\ = ZI\EB

(B) KE,\ =15 KEB (D) KEA = 4I\EB

22, A child is revolving a tiny 10g stone, tied at one
end of a string, in a vertical loop of 2m diameter.
If the stone completes 100 revolutions in 1 second,
the work done on it will be:

(A) zero (C)4.91)
(B)19.81 (D)9.81]
23, Which of the following statement is not true?

(A) work is a scalar quantity
(B) if 6 is 0 work done will be maximum
(C) if 8 is 90" then work done will be zero
(D) if 8 < 90" then work done will be negative

24, A body of mass 1.0 kg drops from the top of a
tower of height 50 m. What will be its K.E. 10 m
below the top?
(A) 490 J (C)491]

- (B)98) (D) 980J

25, Which of the following bodies has the largest

kinetic energy?
. (A) Mass 3M and speed v
(B) Mass 2M and speed 3v
(C) Mass 3M and speed 2v
: (D) Mass M and speed 4V

26. Work is defined as:
(A) dot product of force & displacement
(B) product of magnitude of displacement and

component of force in the direction of
displacement

(C) product of displacement and force

(D) both (A) and (B)
2. 1 horse power =
(A) 7461 (C)3 x 10°W
(B) 746000mW (D) 107°W
28. The velocity of a particle moving along the x axis

changes from “v;” to “v/’. For which values of
“v;” and “v/” is the total work done on the particle
- positive?
(A v =Smfs, v =2m/s  (C) v, = 5mis, Ve =—2m/s
. (B)v,=-5mV/s, vp=—2m/s (D) v, =2m/s, vi = —5m/s
- The amount of work required to stop a moving
object is equal to:
e velocity of the object
kinetic energy of the object
e mass of the object times its acceleration
s of the object times its velocity :
th - of m; and m, have the
are both moving to the
" is applied to

315

S2.

33.

34.

|95
wn

30.

37.

38.

39,

40.

41,

e

b

A 2 kg block is thrown upward from a poin
above Earth’s surface. At what height al
Earth’s surface will the gravitational potentig
energy of the Earth-block system have increaseq
by 500 J? (2 = 10 m/s®) i
(A) Sm (C) 25m
(B) 45m (D) 70m
A person carries a load of 15 kg of bricks to the
top of building 10 m high. The work done is:

(=10 m/s’)
(A) 150 (C) 1500J
(B) 100 J (D) 750

A body at rest may have:

(A) Momentum (C) speed

(B) velocity (D) energy

The amount of work done is pumping out water
of a cubicle vessel of height 1 m is: (g =10 m/sz)
(A) 1000 J (C) 10,0001

(B) 5000 J ED) 100J

A force F = 6i + 2j — 3k acts on a particle and

A

=
produces a displacement S= 2i — 3j + xk, what is
the value of “x”. If work done is zero?

|
(A)2 (OFy

(B)-2 (D)d

The kinetic energy of a body of mass 2 kg and
momentum equal to 2 N s is:

(A) 1] (C)31]

(B)21J (D)41J

A 4 kg mass and 1 kg mass are moving with equal
kinetic energies. What is the ratio of their
momenta? o
(A)1:2 (C) 4:1

(B) 2:1 (D) 1:1

A car moving with speed of 40 km/h can be
stopped by applying brakes after at least 2 m. If i
the same car is moving at a speed equal to 80
km/h, the minimum stopped displace will be;
(A)4m (C)8m

(B) 6 m (D)2m 3

A body constrained to move along (-2i+ 15i +6k)
N. The work done by this force in moving this
body through a distance equal to 10 m along t
Y—axis will be:

(A)50 ] (©) 150

(B) 100 J (D) 160 J

A toy box is pushed along a horizontal
through 2 m by means of a force equal to

directed at an angle of 30° to the vertical. 1
work done is:

(A)6J

(@
(B)101J EDg ISZJJ
A crane can raise a body of mass 100 kg v
uPward with a speed of 5 m/s. The pow
en’gmeis(g= 10 m/s,z): S
(A)2RW o5y :

(B) 10kw !
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03 (Work, Energy And Power)

(B)3K

A person with mass 60 kg climiy ¢
first floor 10 m above the groyy,
power developed by him js; (g =
(A) 120 W

din 20 4 e
10 m/y’)

(€) 300w
(1) 60 W (D) 794 W
Work done against gravity iy lifting a § kg poy
through a distance of 1.5 1 |y (£*10mg?y
{A)~75) (C)735)
(B)~73.5) (1) 75 )

A 50 kg body is accelerated from
10 5. What is the amount of work d
(A) 1000 ) (C) 10,000 §
() 20001 (D) 20,000 3
A foree ¥ acts on a body as 4 fun
shown in the Fig. Work done
from d=0 1o d=1 m is:

est to 20 m/s in
one?

cion of “x* 44

in moving the bady

T A B
o
-
I
e
ey (
RN O R TR
d(m) -
(A)4) (C)21!
(B)3) (D) 1)

During rainfall, a certain drop of radius “r" falls
through a height “h™ above the ground. The work

done by the gravitational force is proportional to
the:

(A)r' (C)r

(B)r’ (D)r

A body is allowed to fall freely under gravity from
a height of 12 m. It loses of 25% of its energy
when it first hits the ground. To what height will
it rise after the first impact with the ground?
(A)3m (C)9m

(B)Y6 m (D) 10 m

A rubber ball is dropped from a height of 5 m on
a planet where the acceleration due 1o the gravity
is not known. On bouncing it rises to 1.8 m. The
ball loses its velocity on bouncing by a factor of:

16 3
(A) 35 (©)5
2 9
(B)% ()3

A § kg block is moved from the rest through a
distance of 4 m along the x-direction. A force
equal to 20 N acts on it, If the block acquires a

K.E. equal to 40 J, what is the angle the force
makes with x-axis?

(A)0° (C)45°
(B) 30° (D) 60°
An electric motor car has a rating of 500 watt,

‘How much energy per minute is delivered by it?

(A)500) )5k

(D) 30 kJ

he Stairs to the

51

82

83,

54.

58,

56.

5.

58,

9,

60,

61.

62.

If the finear e
Kinetic energy will
(A ) 16%

enfum chan
change by

{ £its/
( J P04

gen by 0%, the

(B 50% {13y 209
A particle of mass ~m”

necelerates wnilormiv
from rest to 4 Speed v

1 “{”
the average power delivered?
vy

secaonds, What i

fft,y) : ("
drmv

‘“) " (0

A body of mass #0 kg, is acted #pon by x constant
force equal to 4 N over 2 distance of 2 m. Wh
the kinetic energy of acquired by the body?

(A) %) (C) 166 §
()80 1

a1 15

J
(D45
A 10 kg bomb explodes into two preces of masses
6 kg and 4 kg, The velocity of 4 kg mass is 12 m/s.
What is the kinetic energy of the other mass?
(A)T72] (Cy1207
(B) 4% J (D) 192 )
Two bodies of masses Ikg and 2kg have
momenta. The ratio of their K.E is:
(A) 111 (Cy2:1
(B)1:2 (D) 4]
A body builder lifts a2 250 kg weight from the
ground to a height of 2 m in 2.5 5. The
power generated is ( Take g=16 m/s’y:
(A) 500 watt (Cy 1250 wan
(B3) 1000 watt (13) 2000 watt
Two spherical bodies of identical diameter
weighing 2 kg and 5 kg respectiv ely are allowed to
fall freely from the top of a tower at the same
time. When they are 1.5 m above the ground, they
will have the same value of:
(A) Kinetic energy
(B) Momentum

same

average

(C) acceleration
(D) potential energy
A 1 kg ball changes its velocity from 6 m/s to 2

m/s. What are the changes in kinetic energy of the
hall?

(A)2) (Cy%]

(B)4) (D) 16}

A ball of mass m is dropped from a height “h”
above the ground. What is the velocity of the bail
when it loses half of its initial potential energy?
(A)\[2gh (€)\Jgh

(B)[gh/2 (D) 24/gh

If a power of TkW is maintained for 1 sec then
work done is equal to:

(A)10'] (C) 3.6 % 10°)

(B) 10°] (DY 3.5 « 10°)
Momentum and K.E. of a body are numerically
equal to each other. Velocity of body is:

(A) | m/s (Cy3mis

(B) 2 m/s (D) 4 m/s :
The height of the dam is 20 m at a hydroelectric
power plant. How many of kg of water must fall
per second on the blades of a turbine to generate
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power? (g=10 m/s*)
(A) 1000 kg/s (C) 4000 kg/s

(B) 2000 kg/s (D) 5000 kg/s

A bullet of mass “m” is fired from horizontally
with a velocity *“v* on to a wooden block of mass
“m” and gets embedded in it. The Kinetic energy
of the bullet + block system is:

I 3 25
] - 212
i ©5isn)

The work done by a force on a body depends

upon:

(A) The initial velocity of body

(B) The distance covered by the body

(C) The mass of body

(D) The angle between the displacement vector and
force vector

A person “X” of 75 kg walks up a staircase in 15

s. Another person “Y” of mass 60 kg walks up the

same staircase in 12s. The ratio of the power

generated by “X” to that by “Y" is:

(A)4/5 (C) 5/6

(B) 5/4 (D) 1

Neglecting air resistance, a 1.0 kg projectile has

an escape velocity of about 11 km/s at the surface

of Earth. The corresponding escape velocity for a

2.0 kg projectile is:

(A) 3.5 km/s (C) 5.5 km/s

(B) 11 knmv/s (D) 10 km/s

I A
A body with a mass 100 g has a velocity v = (2i +

4j) m/s at a certain instant of time. Its kinetic

energy is:

(A)0.57 (©)2.01J

(B)1.0J (D)31J

Which of the following energy can never be
negative?

(A)P.E (C) Nuclear energy

(B) K.E (D) All of these

The consumption of energy by 60 watt bulb in 2 s
is:

(A)10J (C)601J

(B)301J (D) 120J

A body of mass 5 kg is in motion and has a
momentum 10 kgm/s. A force of 0.5 N acts on it
along the direction of motion for 10 s. The
increase in the kinetic energy is:

(A)251] 101

(B)51] (D)125J

A ball whose kinetic energy is “E”, is thrown at
an angle of 45° with the horizontal, its kinetic
energy at the highest point of its trajectory will
be:

(A)E (C)ENZ

(B)E/2 (D) zero

A force “F” acts a body at an angle of 60° to the
horizontal and moves it 10 m. The effective
component of the force which performs work is:

3

74.

76.

77.

78.

79

80.

81.

82.

83.

84.

85.

(A) 05 F (C) Feos30°

(B) 0.866F (D)0.707 F 4

The energy used by a car from petrol in it
lifetime is: %

(A)0.1 x 10"*J (€)0.2 x 119 2y

(B) 1 x 107 (D)2 x 10"

Proton, electron, neutron and a-particle have
same momentum. Which of them have highest
K.E?

(A) Proton (C) Neutron

(B) Electron (D) a-particle
Work is independent of: .
(A) Force (C) Time

(B) Displacement (D) All of these

A 40 newton object is released from a height of 10
m. Just before it hits the ground, its Kinetic
energy, in joules is (ignoring air friction):

(A) 400 J (C) 2800

(B) 3920 J (D) 4000 J

A man of mass 50 kg jumps to a height of 1 m. His
potential energy at the highest point is (g = 10
m/s’):

(A)S01 (C) 500J

(B)601J (D) 600 J

An object of mass m was at height “h” falls
through a vertical distance “x”, the its K.E is:

(A) mgx (C) mg(h - x)

(B) mgh (D) mg(x — h)

The work energy expression is written as (in
horizontal motion):

(A) W=AK.E (C) both (A) and (B)

(B) W=AP.E (D) All of these

In 10 second, elevator picks a weight of 1000 N
over a distance of 10 m at constant velocity, its

power is:
(A) 10 Watt (C) 1000 Watt
(B) 100 Watt (D) 10,000 Watt

If the momentum of a body is doubled , it kinetic
energy becomes:

(A) double (C) 8 times

(B) 4 times (D) % times

An object of 5 kg is pulled horizontally by a force
of 50 N through a displacement of 10m, the work

done by gravity is:
(A) 2501 (C) Zero
(B) 500 ] (D)5 kJ

The work done will be zero when the angle
—
between force F and displacement E is:

" (A)45° (C) 60°
(B) 90° (D) 150°
The dimensions of the work is :
(A) [MLT ) (C) [MLT 7]
(B) [ML’T 3] (D) [MLT]

Wh?“ the force is parallel to the direction of
_motlon of the body, then work done on the body
is:

(A) zero .

C s .
(B) maximum (C) minimum

(D) infinity
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Which of the following type o Tos -
vpe of force
e not deo How much work is done oR the biorks

89.

9%

{A) frictionai force {C) gravitational force

{B) centripetal force {D) restoring force
kWm ™ is the unit of: X

(A) Power (C) intensity

(B) energy (D) energy per unit area

If a body of mass 2 kg is raised vertically through
2m, then the work will be- y
(A)38.2] {C)392.1]

(B)39.21] (D)401]

The dimensions of the power are:

(A) ML™'T =] (C) MLT

(B) [ML"T ] (D) ML T ]

The average power and instantaneous power
become equal if work is done at:

(A) any rate (C) variable rate

(B) uniform rate (D) high rate

The power is one kilo watt if work is done at the
rate of: _

(A) 1000 Js™' (C) 100 Js™*

(B) 1000 J min™ (D) 1000 J h™’

Power can be defined as the dot product of:

(A) Force and displacement

(B) force and time

(C) force and velocity

(D) force and mass

kilowatt hour is the unit of:

(A) power (C) momentum

(B) Force (D) energy

If the velocity is doubled then K.E will be:
(A) also doubled (C) remains constant
(B four times (D) half
The gravitational potential energy on the surface
of the Earth is equal to:

(A) mgh
1
(B) 5 mgh
At a certain height an object has P.E = mgh.
What will be its K.E just before hitting the

(C) 2mgh
(D) zero

ground:
(A) mgh (C) 2mgh
(B) % mv’ (D) zero

Escape velocity from the surface of the Earth is

given by:
(C)\2gR

(A)eR

(B)2eR (D) 2gR
Which is the biggest unit of energy:
(A)erg (C) watt hour
(B) joule (D} kilowatt hour

table.

Initially, four identical uniform blocks, each of
mass “m” and thickness “h”, are spread on 2

100.

i01.

162,

103.

104.

105.

106.

107.

108.

109.

110.

1T ST <
them on 10p of one another™ e

{A) 2mgh &

(B} 3mgh D Gemet
When the velocity of the bogs
mass 15 haived the K.F win :‘_;.
{A) unchanged Ch halved

(B) doubled D) Four -‘ﬁ,f;

A projectile is fired straight upward from Esrses
surface with a speed that is half the ESCEDE Spepd.
If “R™ is the radius of Earth, the highest ziutpgs
reached, measured from the surfsce. is-

(A)R/4 CIR7Z

(B)R2 (D) R

A mass of 10 g moving with velocity of 100 cmis
strikes 2 pendulum bob of mass 10 g The two
masses stick together. The maximum beioht
reached by the svstem now is (2 = 10 m's™)- i
(A) zero (C)5 cm

(B) 25 cm {D) 125 com

A car moving with 2 speed of S0 km'h can be
stopped by brakes afier at lezst 6 m. If the same
car is moving at 2 speed of 108 kam/m the
minimum stopping distance is:

(A}6m {C)18m

(B)1Zm (D)24m

As we move up 2 body, above the surface of
Earth, the change in potential epergy will always
be:

{A) negative (C) positive

(B) zero (D) infinity

A body is moved along a straight line by =
machine delivering 2 constant power. The
distance moved by the body im time “f” is
proportional to:

Soubled and the

(A1~ (C)r=

B)r* (D)t'*

The ratio of dimensions of K.E. and power is:
(A) 1:1 {C) T:1

(B) i:T (D) M:T

A ball of mass 2 kg and another of mass 4 kg are
dropped together from a 60m tall building. —\fter
a fall of 30 m each towards Earth, their respective
kinetic energies will be in the ratio of:

(A)1:4 (©1:42

(B)1:2 (D)y2:1

K.E is defined as dot product of:

(A) momentum and force ;

(B) average momentum and velocity

(C) force and velocity

(D) all of these

Absolute gravitational P.E. of an
height w.r.t Earth is taken as:
(A) negative ©) o
(B) minimum c (D) Pos ¥ :
Work done by the frictmn;l l:;:ﬁ v:’"‘"-’"
(A; positive :D; i e
(B) zero .

object at infinite




11

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Uit 030, ' And Power)

A particle of mass “m,” is moving with a velocity
“v;” and another particle of mass “m,” is moving
with a velocity “v,”. Both of them have the same
momentum but their different kinetic energies are
“E,” and “E,” respectively. If m; > m; then:

E; m
A E = m (C)E, =E;
(B)E, > E; (D)E, <E,

A stone is thrown up from the surface of the
Earth when it reaches at maximum height, its
K.E. is equal to:

(A) mgh ©) -;-mvz

(B) zero (D) 2mgh

Which of the following pairs does not have
identical dimensions?

(A) momentum and impulse

(B) mass and moment of inertia

(C) energy and work

(D) torque and energy

A body of mass 2kg moving having momentum
and velocity 8 Ns and 4ms™' respectively. Its K.E.

equal to:
(A)16] (©)81J
(B)32] (D)2J

A pump motor is used to deliver water at a
certain rate from a given pipe. To obtain thrice as
much as water from the same pipe in the same
time, power of the motor has been increased:

(A) 3 times (C) 27 times

(B) 9 times (D) 81 times

Work done in moving a body along a closed path
in a conservative field is:

(A)Fd (C) -mgh

(B) zero (D) mgh

A 2m tall man standing at the top of 30m tall
tower raises a 1kg mass 0.5 m above his head. The
P.E. of the raise mass will be (taking head as
reference point): (g = 10m/s%)

(A)5] (©)25]

(B)320J (D) All of these

If by some means, the diameter of Earth increases

to 4 times. The escape velocity  will
become/remains:

(A) same (C) double

(B) half (D) one-fourth

A bomb of mass 12 kg at rest explodes into two
ieces of masses 4 kg and 8 kg, the velocity of
mass 8kg is 5 m/s. the kinetic energy of mass 4 kg

is:

(A) 100] (C)200]

(B) 150 (D) 1924

If mass of moving body is doubled its K.E.
becomes: ; )

(A) 2 times (C) 4 times

(B) 5 times (D) 16 times

Escape velocity of a body of ‘'mass 1000 kg is 11
km s~ If the mass of the body is doubled then its
mvdocitywﬂl hes izt I .

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

(A) 5.5 kms

(€) 11 kms™
(D) 44 kms :
face of Earth is 11.2

1
(B) 22 kms™'
Escape velocity on the sur
kms~', the escape velocity on the surface of
another planet of same mass as that of Earth but
of ¥ times of the radius of Ea rth is:

(A) 5.6 kms™' (€)11.2 kms™

(B) 22.4 kms™' (D) 44.8 kms~

If momentum of body decreased by 20%, then the
percentage decrease in Kinetic energy is:

(A)19% (C)36 %

(B)21 % (D) 42 %

3 joules of work is done in 3 seconds, then power
is:

(A) 6 watt (C) 3 watt

(B) 18 watt (D) 1 watt

Potential energy per unit volume is given by:

(A) mgh (C) gh
(B) & (D) pgh

P
The K.E. of bullet of mass 500g moving at a speed
of 200 ms™ is:
(A) 250 (C)125)
(B) 2500 ] (D) 10000 J
A crate moves 10m to the right on a horizontal
surface as a woman pulls on it with a 10 N force.
Rank the situations shown below according to the
work done by her force, least to greatest.

10N
10N
‘ 10N
77777
1 2 3

(A)3,2,1 (Y250 55

(B)2,3,1 (D)1,3,2

The work done by gravity during the descent of a
projectile:

(A) is positive
(B) is negative
(C) is zero
(D) depends for its sign on the direction of the y axis
kinetic energy of a body on Earth moving with
speed “v” to that of the same body moving with
speed “v” on the moon is:

(A) 6:1 (C) 36:1

(B) 1:1 (D) 1:6

The amount of work required to stop a moving
object is equal to:

(A) the velocity of the object

(B) the kinetic energy of the object

(C) the mass of the object times its acceleration

(D) the mass of the object times its velocity

5.0 kg cart is moving horizontally at 6.0m/s. In
order to change its speed to 10.0m/s, the net work
done on the cart must be:
(A)40]

(B) 160 )

'3

(€)9%1]
(D) 400 J



133.

134.

135.

136.

137.

Unit 03 (WorkEnergy And Power)

4 kg cart starts up an mclme with a speed of3m/s
and comes to rest 2m up the incline. The total
work done on the car is:

(A)6J ()81

(B)121J (D) 181J

A man moves the 10 g object shown in a vertical
plane from position “X” to position “Y” along a
circular track of radius 20 m. The process takes
0.75 min. The work done by the man is about:

(g = 10m/s%)

(A)1]J (C)21]

(B)41J (D)61J

Which one of the following quantities CANNOT
be used as a unit of potential energy?

(A) watt second (C) g cmv/s’

(B) kg m%/s? (D) ft Ib

For a block of mass “m” to slide without friction
up the rise of height “h” shown, it must have a
minimum initial kinetic energy of:

‘hh

m L) 4’
(A) mgh (C) zero
&) 5" (D) 2mgh

A simple pendulum consists of a 2.0 kg mass
attached to a string. It is released from rest at “X”
a5 shown. Its speed at the lowest point “Y”

as

about:

X
I.8m
Y )
(A) 0.90 m/s (C) 36 m/s
(B) 3.6 m/s (D) 6.0 m/s

A block is released from rest at point “P” and
slides along the frictionless track shown. At point

“Q”, its spe;d is:

Q
h2
f.- Ground level
- A 2¢7/h, - h, (C) 2g(h; - hy)
- (B)2gm(h, — hy) (D) \/2g(h; - hy)

A car of mass “m” has an engine which can
. deliver power “P”. what is the minimum time in
- which the car can be accelerated from rest to a

mod i
A P
B SRE (¢ e

my”
_— 2
139. An electric motor is required to haul g cage of
0

;;m?ss 400 kg up a mine shaft through a vertical
elgh? of 1200 m in 2 minutes, What will be the
electrical power required if the overall efficiency

is 80%? (g = lOms'z)

(A) 3.2 kW (C) 5 kW
(B) 32 kW (D) 50 kW
WORK, ENERGY
UNIT AND POWER
(SOLUTIONS)
01. (B)
\\%
t
Slope of W-t graph ﬂ = Power
02. (B)

By work energy principle:
“Work done on a body equals the change in its

kinetic energy and change in potential energy of

the body.”
Work done = AK.E. + AP.E.

03. (O)
Vese = Z%Mz 2gR
rrom these relations the escap> velocity is
independent of mass of object and the angle at which
it is thrown.

04. (A)

PE= Wp__,o i WQ__,R
P.E = mghcos180° + mghcos90°
= - mgh + 0 = —-mgh = —(4)(30) = -120]
~ve sign indicates that the work is being done against
the force of gravity.

05. (D)
P=mv:Pocv

KE= mv = K.E. Vv
06. (D)
IMWh = 10° x3600 watt s
IMWh = 36 x 10°J

07. (A) . e
Frictional force is a non conservative force.

08. (O)
26M _. [6M
Vs = _R an Vo R

2GM

='\/§=>Vesc=\[ivo

Vese _
v

o
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09, ( :
When an arrow is thrown from its bow, the elastic
P.E, of the bow is transferred to arrow as its K.E.
|o (©)
5 - Wy ™ mph = (40)(10)(1) = 400 )
P !”.M = ﬂg

t 10 = 40 watt
W = mgh = (10)(10)(1) = 100 J
oo Wy 100
] = 100 watt
11. (D)
Wionsona = Mghcos90” = 0
Woemiea ™ mgh = (1)(9.8)(10) = 98

Wiseal ® Whoesentl + Woenica ™ 0 + 98 = 98 J
12. (D)

ne

30

e
56 = sin 30° => h = 20 5in30° = 20(0.5) = 10 m

By law of conservation of energy
Gain in K.E = loss in Gravitational P.E

'limvl = mgh
V' = 2gh

v = \[2gh = \[2(10)(10) = 102 = 10 (1.4) = 14 m/s
13.(C)
PE =

KE=0

PE=0
K.E = mgh

Ea = Eg = Ec = mgh (by conservation of energy)

14.(B)
h=(15)40) cm = 600 cm = 6m

(W = mg = 500N)
15. (A)

P=

-‘hp

2400)(10)(74.6

(2400 10)(74.6) o
300

(300)(746)
(1hp = 746 watt)

watt =
16. (A)

W = F.d cosd = Fd cos90° = Fd (0) = 0 |
Due to centripetal force the object will move in &
circular path. In the circular path, the centripetal

; -
force “F." is mmdiwlw to velocity “ v "
‘As the displacement ‘_‘?” is parallel to the velocity

17.(B)

18. (D)

19. (A)

20. (C)

21.(O)

22.(A)

4 " "
wy* 8o the angle between the displacement “ d
e

and the centripetal force “F.” is 90°,

O 2 unit

Work done = area under F-d graph

= l2(2)(4) = 4 units

Body covers 5 m distance under the influence of 4 N

force. So,
W= Fd = (4)5)=20]

i l -
Displacement ————>

To get more accurate result, we divide the total
displacement into a very large number of intervals
such that Ad—0.

n
W, = limit X ( FAd, cosb,
- Ad—0 At )

So, the work done by a variable force in moving 2
particle between two points is equal to the area
under “F cos0” and “d”  graph.

The field in which work done on a body does not
depend on the path followed by the body is called
conservative field.

The field in which work done in a closed path is zero
is called conservative field.

% GARETRY o ey o 1
K.E.~2mv~2m— = KEx

(For same momentum)

KEy mg__mg _ St

(ma=mp/2)

-3 -

wW=F.d

W = Fd cos0 = Fd cos90° = Fd (0) = 0

Due to centripetal force the stone will move in a
circular path. In the circular path, the centripetal

Ay
force “F.” is perpendicular to velocity ¥ v "

~p
As the displacement " d” is parallel to the velocity




23. (D)

24.(B)

25.(B)

26. (D)

27.(B)

28.(D)

Unit 03 (Work, Energy And Power)

S e e

_)
“?”. So the angle between the displacement “d”
-

and the centripetal force “F_" is 90°.

The work will be positive if 8 < 90° and its value will

be maximum f the displacement is in the direction of
force.

W = Fd cosf (positive)

Gain in K.E = Loss in Gravitational P.E

K.E= mg(hl = hz)
= (1)(9.8)(50 — 40)=9.8(10) =98 J

sy
K.E= 2MV

The K.E will be maximum when the product of “M”

and “v*’ is maximum. In (B) the product have
maximum value.

The scalar product of force and displacement is
called work™.
- —
W=F.d
Work = (component of force in the direction of

displacement)x(magnitude of displacement)
W = (F cosB)(d)

1 hp = 746 watt = 746000 mwatt

By work energy principle

1 1
Work =']2“ mv¢ - 3 mv;. = Sm (vé- v,z)

Work done will be positive when magnitude of v;> v, .

29.(B)

30, (D)

31.(C)

32.(0)

33.(D)

Work done on a body equals the change in its kinetic
energy.

Work = AK.E = change in K.E.

By work energy principle

W, KE _Fd_KE,

W, KE, ”Fd, KE,

d

a‘i = (for same force and K.E)
P.E = mgh

500=2)10)h = h=%{20g F25 M

P.E =mgh

P.E = (15)(10)(10) = 1500 J

When a body is placed at certain height with respect
to Earth, then its speed, velocity and momentum is
zero but it has gravitational potential energy.

34.(0)

35. (A)

36. (A)

37. (B)

p=

<|3

= m=pV = (1000)(1x1x1) = 1000 kg
W=PE.=mgh= (1000)(10)(1) = 10000 J

-5 >

W=F.S |

= (61 + 2j — 3K).(2i — 3j + xk)
12 - 6~ 3x

by mzv“_P“
KE.=5mv = hre T 9m
P’ = 2mK.E.
P =4/2mK.E
Px\]r_n

38.(C) -

39.(C)

40. (B)

41. (O)

42.(C)

43.(A)

44, (C)

45.(0)

-5

W=F.S

W= (22i+15) + 6k).( 10§) = (15)(10) =150 J

W =Fdcos60° = (10)(2)(0.5)=10]J
P = Fv = mgv = (100)(10)(5) = 5000 watt = 5 kW

W = Fydcos180° = ~mgh = ~(5)(10)1.5) = =75
1 p kg
Work done =7 mv¢ -3 mv,
='12;(50)(202 — 0%) = 25(400) 10000 J

Work done (from d=0 to d=1) = Area of triangle
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1
=2(1)4) =27

46. (A)
Work done by gravitational force, W = mgh

={(pV)gh = (gnr:')pgh >War
47.(C)

Affer the impact the 25% of energy is lost while 75%

of its initial energy is left behind.
P’Ez - 0.75P.E|

mghz o 075mgh,
h; = 0.75h, = 0.75(12) =9 m

48.(B)
By law of conservation of energy

mv’ = mgh

= 2gh

=>VOC‘\/E
e fi_. (5 _. [100_10_5
hs 1.8 36 6 3

¥2

< M=

]
g
-

<

S

e

V=

loss in velocity on bouncing = | —
49. (D)
By work energy principle
Work = K.E
FdcosB = K.E

<09 ="F4 = @0)@) ~ 2
6 = cos™'(1/2) = 60°
50. (D)

51.(D)
1 _m v _Pi
2m  2m

(P+ »
100, P
Sreseue (1Y 12K E,

AK.E.=K. E-» ~KE; =12 K.E. - K.E; =0.2KE,

Y%age AK.E= KKEE x 100% = 0.20x 100% = 20%
52. (A) )
v my
P=Fv=mav=m?v="t"'
53.(A)

According to work energy principle
Acquired K.E = Work done = Fd = (4)(2) =8 ]
54.(D)
By conservation of linear momentum
Total initial momentum = Total final momentum
0= myv;+ myv,
0= (6)v,+(4)12)

4
V|="'6-8=-'sm/5

KE. = ITl|V|
55. (C)

(6){ 8)>=192)

I e
K.E. = 2 mv = 2m 2m
For same momentum

_mgh _(250)10)(2) _

= = vatt
P t 25 500(4) = 2000 wa

57.(C) }
In freely falling motion, objects of different mass

move with same gravitational acceleration (g = 9.8
m/s).
58. (D)
1

AKE = m(v; —v,)
= 2(1)(22 -69)=10.5(-32)=-16J

(—ve sign indicates that K.E will reduce)

59.(C)
: By law of conservation of energy
Gain in K.E =loss in P.E
1
v =gh
v =+[gh
60. (A)
N,
et
W =Pt=(1000 W)(1s) =10°)  (Ws=1J)
61. (B)
KE=P
1 2
Smy”=mv
v=2m/s

1
K.E= 5m(2)2 =2m
P=mv=m(2) =2m

62. (D)
mgh
it =('rirl) gh
A
T = 2h = (10)(20) ~ 5000 ke/s
63. (D)

By law of conservation of linear momentum
Total initial momentum = Total final momentum

my =mv'+ My’

my =(m+ M)v’
. __mv

. “M+m

2
E F-(M+m)(M+m
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64. (D)
Work = (component of force in the direction of

displacement)>(magnitude of displacement)
© W = (F cosb)(d)
65. (D)
mxgh
P ty g 1o 12
X g 2y _‘L
Py xg my tx 60 x—lg ]
ty
66. (B)
2GM
Ve =\|TR = 2g
From these relations the escape wvelocity is
independent of mass of object.
67. (B)

1 - —
K.E =smv.y =—(0 1) 21 i 4J) (21 + 4])

o

=5( (0. l)(4+I6)“-(0 1)20)=11
68. (D) i

Energy is a scalar quantity. So, its magnitude can
never be negative.
69. (D)
Consumption of Energy (W) =Pt =(60)(2)=1201]
70.(D)

10
P=mv:>v="="5—=2m/s
=£=0_'5‘=0.1 m/s’

S =vt+%at2=(2)(10)+%(0.|)(10)2

I
=20 +5(0.1)(100) =20 + 5 =25m

By work energy principle

AK.E = work done

AK.E =FS =(0.5)(25)=12.5)
71. (B)

The velocity at highest point is

v = v, = vcosd

KE= %mv,z = %mVZCOSze = E (cos45°)’
=E(1/2)=E/2 (E=%mv?)

72. (A)
o p

Fsin60 ; B
: 60
Mass ' g Pcos6(§

The effective component of force is that which is in

the direction of displacement.
Effective component = Fcos60° = 0.5 F

73. (B)

It takes about 9x10°J to make a car and the car then
uses about 1x10'%J of energy from petrol in its life

time.

74. (B)

75. (C)

76. (A)

TIAC)

78. (C)

79. (A)

For same momentum

] 1
K.E. c —
m

me <My <M, <My,

KE.>KE,>KE,>KE,

W = Fdcosf
So, Work is independent of time.

By law of conservation of energy
Gain in K.E = Loss in P.E

K.E = mgh = (40)(10) = 400 J

(F=mg)
P.E = mgh = (50)(10)(1) = 500 J

P.E = mgh
KE = 0 A

X

o |"
h=x

$ |c
PE=0

K.E = mgh

Gainin K.E =Loss inP.E
K.E=mg (h-x)

By work energy prinpciple
Work done = AK.E + AP.E

In case of horizontal motion AP.E =0

Work done = AK.E

80. (C)

h  (1000)(10
p=m§—=%3i—1=1ooow

81. (B)

82.

83.(B)

_l z_mV it
KE = mv = ~om

K.E.  P?
©

v

v Fg
W = Fydcos90° =0J

e

W = Fdcosf
If6 =90°
W = Fdcos90°=0

84. (B)

W=Fd
W)= MLT0=MUTY




86. (B)

87. (C)

88. (B)

89. (B)

90. (B)

91. (A)

W = Fdcos0° = Fd (maximum)

—’
W=F.d
W=Fd cose_ =Fcd cos90° =Fd (0) =0
Que to centripetal force the object will move in a
cu‘cular_’ path. In the circular path, the centripetal

P AL " 9. - —)
force “F.” is perpendicular to displacement “ d .

energy J
time x area sxm

Intensity = 5 = Wm2

=P.E. = mgh = (2)(9.8)(2) = 39.2 J

W
i

W] [ML’T? 1
[P]= [ml % [Tl = [ML*T]

If a Pody do equal work in equal interval of time,
then its work done is said to be in uniform rate. So,
Pavg = plns

Work done by a body in one second is known as
power.

P =1kW=1000 W = 1000 Js™

92. (C)

93. (D)

94. (B)

95. (D)

96. (A)

97.(C)

= 1000 J work in one second

— A‘c-jlb - =
F i =E.¥

One kilowatt hour is the work done (energy) in one
hour by an agency whose power is one kilowatt.
1kWh = (1000 watt) x (3600 s)

1kWh = 3600000 watts = 3.6 x 10°J = 3.6 MJ

o e
K.E—Emv

K.E v’

P.E = mgh ;
If reference point on the surface of Earth

h=0

P.E. mg(0) =0

By law of conservation of energy
Gain in K.E = Loss in P.E
Gain in K.E = mgh

2GM [5R
Voo = \sz 28R

The value 3 Vese for Earth comes out to be
approximately 11 kms™'.

98. (D) j
IkWh =36x10°J
lerg  =107J
IWh =36x10")
IkWh > IWi> 1) > lerg
99. (D)
W = 0 + mghli+ mg(2h) + mg(3h) = 6mgh
100. (B)
TR
K.E =3mv ‘”*
W T T TR s )
(K.EE) = i{"z‘)(Zv)* = 5(7)4\/“ = 2(§mv') =2 (K.E)
101. (A) _
Gain in P.E = Loss in K.E
mgh = ';'mvz
gh ='1[;vz
v _l(xm)z_l(v_zm) ()
EXSON 2 ) T2\ 4 ) 2\ 4

(Vese = \2gR)
R

4
102. (B)
Gain in P.E = Loss in K.E

|
(2m)gh = Zmv’ (m+m=2m)

v? 1%
h—4—g=4(—165=0.025m=2.5cm
103. (D)
1 1 1
Fd_—z_me —5my, =5m(v; -v)
1
Fd = Emv,2 (v¢=0)
e mvi’
ST
for same car
docv,2
d, v,©  100°
a‘l=:l = 5o7 = 4= dy = 4d, = 4(6) = 24m
104. (A)
__GMm
Bomig  d

— ve sign indicate$ that the earth’s gravitational field
for mass “m” is attractive. When the distance
from the centre of earth increases the gravitational
force does —ve work and potential energy increases.
(becomes less — vﬁe. ‘

105. (C) Y
P=Fv=mav= (m)G)(v) =-[-"tl = ?(—f—) - m?-—
d2 X, P_t3 i
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W T
P} (ML

107. (B) :
By law of conservation of energy

Gainin K.E = Loss in P.E

]=[T]:1

.K.E=mgh
h = h, 2 ]
fetn malob) m 2 1

(KE); myg(h-hy) m, 4 2
108. (B)
1 | =-= D+rmy |—= = o
KE=-mvV'=-mv.y = v=P..v
2 2 2 ’
109.(C)
GMm
U= R
At infinite height from center of Earth
R=w
M
u,=-922_¢
o0
110. (C)

Friction force always in opposite to the direction of
motion. So, angle between frictional force and
displacement is 180°,
W = fdcos180° = - fd

111. (D)
E= .l_ 2 - mff e l)z_.
SR M 2
For same momentum
1
E « ot
As
m; > m;
S0, E;< Ez
112. (B)
At maximum height the velocity is zero. So, its
kinetic energy will be zero.
113. (B)
Dimension of mass = [M]
Dimension of moment of inertia

=[1] = [m][F’]

=[ML]
114. (A)
1 1 |

K.E= Emvz =5(mv)(v) = 5Pv=5(8)(4) = 16 J

115. (A)
_mgh
t

Paxm (for same height and time)

P'= 3—":59 =3p (m'=3m)
116. (B)

“The field in which work done on a body does not
depend on the path followed by the body is called
conservative field”. \

~ OR
“The field in which work done in a closed path is
zero is called conservative field".

HL(A)

P.E = mghi =
118. (B)
Vese = 28R
GM
87 g7

(1K10X0.55= 5 5

When diameter of Earth increases o 4 Getse

radius also increases o 4 tirmes (¢ $% )
M (M g

g’ ey sy ey gy

> 4Ry 16R° 16

. 5T

Ve = VUYIONIR) = 4, |75 = U= . L
} 4 ) 2
119.(C)
By conservation of linear momentum
Total initial momentum Total final mormerturs
0 = v+ myv:
0= (4)v,+ (8XS)

G

LQ“:J ~ 10 mis

vy ==
{0 PR
K.E. “5m v —5{4)(-”); = 200 J
120. (A)
K.E= %mv""
KE=xm
121. (C)

Ve = \[26R

It is independent to mass of a body
122. (B)
Vese =\ 28R
GM
E=R”
When radius of planet decreases to 4 times the radios

of Earth. (R’ = R/4)

. GM _16GM
8 Ry~ RT "%

Ve = \2(16g)(R/4) = \[2(4g)(R) = 2 \[ZgR = 2v,,,
=2(11.2)=22.4 km/s

123.(C) S
| » MV P
A e 5
(P zop)z
100 p?
KE;= T (0.3)3; = 0.64K.E,

Decrease in K.E. = K.E, - K.E;
= K.E; - 0.64K.E, = 0.36 K.E,
d in K.E.
Yoage decrease in K.E= ﬂea—é%ﬂﬁ % 100%
£y
=0.36x 100% = 36%
124. (D)

125. (D)
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126. (D)
K.E = %mv:
3 B %(o‘sxzoa)’ %(0.5)(40000)
} B %(20000) = 10000 J
2 127.(A)

Force and displacement are parallel to cach other.

So, 0 =0° cos0° = 1
W, =Fd

| 1.

2 Force and displacement are making some angle “6”
'y = Fdcost
3. Force and displacement are perpendicular to each
other. So, 8 = 90°, cos90" = 0
“Y; =
W; < W; < W,

128. (A)
During descent (downward motion) force of gravity

and displacement are in the same direction.
So, 0 =0° cos0’ = 1
W = Fyd (+ve)

129.(B)

VZ

(KE}g =2

(K.E)w i

I\Q—.

1:1 (For same mass and speed)

N j—

130. (B)
By work energy prinpciple

Work done = AK.E

131.(B)
By work energy principle

| ari fie i e i
Work =3 mvy =5 my;” = 5m (v =)
s
~L5x10° - 6= 505) (64) = 160
132. (D)
By work energy principle
I
Work = 7m (vé =)

= %(4)(02 ~3)=(2)(-9=-18]
-ve sign indicates that the loss in K.E which is
converted into P.E.
133.(B) o

 From X" to “Y" the displacement = 2(radius)
= 2(20m) = 40m

W =mgh = (0.01)(10)(40) =4
134.(O) _
~ All are the unit of energy except “gems
~unitof force in CGS system.

2 1t is the

135.(A) '
In upward motion
Loss in K.E = Gainin P.E
Initial K.E = mgh
136. (D) \
Gain in K.E = Loss in P.E
Voa
Sy " = mgh
v? = 2gh = v=y2gh =[2(10X1.8) =36 = 6ms
137. (D) _
Gain in K.E =Loss in P.E
%mv2 = mg(h;— hz)
v’ =2g(hi~ hy)
V= Zg(h—- h:)
138. (B)
Gain in K.E = Work done
%mv: =W
%mv: =pPt=t 1% (W=Pt)
139. (D) :
Energy of motor = Gain in gravitational P.E
80%W = mgh
0.8(Pt) =mgh
0.8P(120) = (400} 10)(1200)
 (400)(10)(1200)
~ (0.8)(120)
40000
oy — = S0 k
0.8 50000 J =50 kJ
PAST MDCAT
(2008-2019)

0

— e —
100 joules work has been done by an agency in 1

1
seconds. What is power of agency? (UHS 2008)
(A) 1000 watts (C) 10 watts
(B) 100 watts {D) 0.10 watts
(©)
N 10
T 10 watts

2. Work done on a body equal to change in its
energy” (UHS 2008)
(A) Total

(B) Potential

{C) Kinetic
(D) All of these

(D)
By work energy principle

Work done = AK.E + AP.E = total energy
k1 The escape velocity corresponds to energy
gained by body, which carries it to an infinite
distance from the surface of Earth? (UHS 2008)

(A) Total {C) Initial kinetic

(B) Potential (D) None of these

If we want to lift a body of mass “m" from the

(©)




' And Power)

Work, Ene

surface of varth infinity, the Kinetic energy
must be supplied to the body which s equal to

increase in its P.E.
Initial K.E = Increase in .1

L2

this Imlh "?"“:_"“!

9, Vilue of wse ape veloelly for the suiluce of the

SR sasa e L SRS RR—

Earth is 11 kei/s, Me valus for surface of M sitvis
161 (18 2000)

Frictional force is a non-conservative force. Work

the frictional force d

. 1 / { A wanids
a certain force acts on an object nnd changes ity (A HT ks ()2 ‘

* g:,:;c energy from 65 J to 130 J, then work done (1) 104 kii/s KR ARSI
by the force will be? (LIS 2009) (€)

(A)92.3) (Cr65) The value of escape velagity for the surface of
(B)97.5) (1) 130 ) Moo is 2 4 ks |
© 1. Totul work done in figure: o1 Jai7,
Waork done = (K.E); = (K.E), = 130 - 65 = 65 | fi el
s, A body of mass 6 kg falls under action of gravity. § A ( \

At initial position “A" its P.E. is 480 J and K.E. is /
0 J. During its downward journey at point “B" its & S
energies will be (g = 10 ms™): (1S 2009) " PR

PE.=480) 6 2 3 4 4 ¢

KE=0J) A 8 l\g A (A) 24 Nm () 8 Ny

(H) 16 Nm (D) Zera Nm
(D)
6m y o
2 We=F.d
3m In closed path the displacement i zero. 56
™ W ()
1. Work done will be zero if angle between Force

(A)PE. = 300:" and K.E. = ;301 and displacement is: (UHS 2017;
(B)P.E. = 180 ) and K.E. = 300 ) (A) 0 {(Cy 270"
(C)P.E. =240 J and K.E. = 240 J (B) 60° (D3 3607
(D) P.E. =250 } and K.E. = 230 J S

£ . F.4 = Fd oo
At pOiﬂt “B w f’d‘ * Fd cosh
P.E = mgh = (8)(3)(10) = 240 J W= F.d=Fdcos270°= 0 (cos2 10" = )
K.E = 480 ~ 240 = 240 ] 12. If mass ‘m’ is dropped from height “h” vertically,

6. If velocity is doubled, then: (UnS 2010) “f" is the force of friction during dowsward

(A) momentum increases 4 times and K.E. increases motion and “v" is the velocity at  botiom,
2 times ) following equation will be hold: (155 2917

(B) momentum and K.E. remain same L. g v ¥ 5

(C) momentum increases 2 times and K.E. remains (A) 5mv" = mgh + fh (C) fh = mgh + oo
constant 3 §ona

(D) momentum increases 2 times and K.E. increases (B) mgh = smv" ~ fh (D) mgh = v+ fh
4 times (D)

(D) If the frictional force is present during the
P=my=Paxyv downward motion, a part of P.E. is used in doing
K.E=%mv23K.Eu:v2 work against frictional force and is equal 1o “f &~

The remaining P.E (mgh ~ { h) is converted into
¥ The consumption of energy by 60 watt bulb in 2 the K.E.
seconds is: (UHS 2010) R Y
(A)20) (C)30) e BT
(By120) (D) 0.02 )
(B) =3 mv" + fh
W Y g x
P"TQW'H'(W)(Z)-IZOJ 13. I:;:‘t:,nwmm-mm-w
8. ‘\:::e:. I:f the following is non-conservative force? tg)) Power g';; ?;:"
. ) Energy -
(A) Gravitational force  (C) Elastic spring force (A) ‘
. (B) Frictional force (D) Electric force ; e :
(B) ' The time rate at which work is being done is

called power.




AR VI (YWOT'R, =+

pa
2 minutes is

14.

Energy consumed by 60 wat bulb in
equal to: (UHS 2018) ]
(A) 120 joules (C) 720 joules
(B) 72000 joules (D) 7.2k

P--‘f-‘iuwnrxu(thzo)-- 7200

A stone of mass 2.0 kg is dropped from a rest
position 50 m above the ground. What is its
velocity at a height of 3.0 m above the ground:
(UNS 2018)

(A) 16.0 m/s (C) 6.3 m/s

(B) 12.5 nvs (D) 9.3 m/s

(©)

Gain ian K.E = Loss in P.E

} 5 N

Em(*:' = vi") = mg(h, - hy)

vy =0 = 2g(h; ~ hy) = v =/2g(h, - hy)

v =2(10X2) = 6.3 /s

6.

Which of the following is statement shows that no
work is done: (UHS 2019)

{A) Pushing a car to start it moving

{B) Writing an essay on a page

(C) Lifting the weight

{D) The Moon orbiting the Earth

0

w=F.d

in closed path (circular motion) the displacement
is zero. So,

W=

7.

An automobile is moving forwards with uniform
velocity due to the force exerted by its engine. If
that force is double with the velocity remaining
constant that happens to its total power?

{UHS 2019) X
{A) it does not change {C) It is halved

{B) It is squared (D) It is doubled

(D)

P"?.:'Fvcoaﬁzb Pxvy




01.

02.

03.

04.

05.

06.

07.

08.

10.

11

An electric motor of 12 horse
angular velocity of 22 rad/s.
frequency of rotation?

POWer generates an
What will pe the

20
W= (©2
(B) 72 (D) 7/44

The ratio of angular speeds of seconds
hour hand of a watch is;

(A)1:720 (C)1:60
(B)60: 1 (D) 720 : 1

A body moves with constant angular velocity on a
circle. Magnitude of angular’acceleration is:

(A) rey’ (C) zero

(B) constant (D) rm

A wheel having a diameter of 3 m starts from rest
and accelerates uniformly to an angular velocity

of 210 r.p.m. in 5 seconds. Angular acceleration of
the wheel is:

(A) 4.4 rad s7° (C) 2.2 rad 572
(B)3.3 rad s (D) 1.1 rad s
If a particle moves in a circle describing equal

angles in equal intervals of time, the velocity
vector:

(A) remains constant.

(B) changes in magnitude only.

(C) changes in direction only

(D) changes both in magnitude and direction

Which of the following is an axial vector?

(A) Torque (C) Angular Velocity

(B) Angular Displacement (D) All of these

A particle of mass 1 kg is revolved in a horizontal
circle of radius 1 m with the help of a string. If the
maximum tension the string can withstand is 167
N, then the maximum frequency with which the
particle can revolve is:

(A)3 Hz (C)4 Hz

(B)2Hz (D) 5 Hz

Angle between radius vector and centripetal
acceleration is:

(A)0° (C) 180°

(B) 90° (D) 45°

The angular displacement in circular motion is:
(A) dimensional quantity

(B) dimensionless quantity.

(C) unit less and dimensionless quantity

(D) unit less quantity.

A flywheel rotates at a constant speed of 3000
r.p.m. The angle described by the shaft in one
second is:
(A) 37 rad (C) 100 rad
(B) 30n rad (D) 30007 rad
What is the angular speed of the seconds hand of
a watch?
(A) 60 rad/s

hand and

(C) n/30 rad/s

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

(B) centripetal acocleration

A body of mass 100 g is revolving in a horizontal
circle. If its frequency of rotation is 3.5 r.p.s. and
radius of circular path is 0.5 m, the angular speed
of the body is:
(A) 18 rad/s (C) 22 rad/s
(B) 20 rad/s (D) 24 rad/s
A wheel has circumference C. If it makes * f =
r-ps., the linear speed of a point on the
circumference is:
(A) 2=fC (C) fC/2n
(B) fC (D) fC/60
A body is whirled in a horizontal circle of radius
20 cm. It has angular velocity of 10 rad/s. What is
its linear velocity at any point on circular path?
(A) 10 m/s (C)20 m/s
(B) 2 m/s (D) 2 m/s
A particle moves along a circular orbit with
constant angular velocity. This necessarily means:
(A) its motion is confined to a single plane
(B) its motion is not confined to a single plane
(C) nothing can be said regarding the plane of
motion.,
(D) its motion is one—dimensional
A mass of 5 kg is tied to a string of length 1.0 m
and is rotated in vertical circle with a uniform
speed of 4 m/s. The tension in the string will be
130 N when the mass is at (g = 10 m/s?)
(A) highest point (C) bottom
(B) mid way (D) cannot be justified
A cane filled with water is revolved in a vertical
circle of radius 4 m and water does not fall down.
The time period of revolution will be:
(A)2s (C)6s
(B)4s (D)8s
A body travelling in a circular path at constant
speed:
(A) Has a constant velocity
(B) is not accelerated
(C) has an inward acceleration
(D) has transverse acceleration
A satellite is revolving around the Earth in a
circular orbit of radius R. Its period of revolution
varies as:
(A) R? (C)R
(B) R*? (D) R'?
Two satellites of mass “M” and “3M” are
revolving around the Earth in circular orbits of
radii “3R” and “R” respectively. What is the ratio
of their speeds?
(A) 3:1 (©) 1:1/3
(B)\/3:1 (D) I:1
On Earth, weight of an object is maximum at:
(A) Equator (C) Center of Earth
(B) Poles ; (D)At the surface of Earth
Which of the following is not directed along the

axis of rotation?
(A) angular displacement




Un

24.

26.

27

28.

29.

30.

31.

32.

33.

it 04 (Circular Motion)
(C) angular momentum
(D) Angular acceleration
The direction of

hand rule.

(A) angular displacement (C) angular acceleration
(B) angular velocity (D) all of these

A pedestal fan is rotating anticlockwise. When the
electric power is cut off, its speed steadily
decreases to zero. Its angular acceleration will be

can be found by right

directed:
(A) upward (C) away from us
(B) downward (D) towards us

The angular velocity of the minute’s hand of the
watch is:
(A) 27 rads™ (C) n/30 rads™
(B) /1800 rads™' (D) 3600n rads ™'
The angular velocity of a body moving along a
circular path can be manipulated as a scalar if:
(A) angular speed is slow
(B) axis of rotation is fixed
(C) mass of body is very light
(D) Both “A” and “B”
The time rate of change of angular displacement
is called:
(A) linear velocity (C) linear speed
((B) angular velocity (D) angular speed
In which case angular work is being done:
(A) if angular velocity is increased
(B) if angular velocity is decreased
(C) if radius is decreased
(D) Both “A” and “B”
Angular velocity has same dimensions as that of:
(A) angular displacement (C) frequency
(B) linear acceleration (D) linear velocity
Equations of angular motion are useful only when
the axis of rotation is:
(A) constantly varying  (C) along the x-axis
(B) fixed (D) not stable
For very small values of A9, the angular
displacement is:
(A) base quantity (C) vector quantity
(B) supplementary quantity(D) scalar quantity
A particle moves in a circle of radius “r”. After
half revolution, its displacement and distance are:
(A) “nr” and “2r” respectively
(B) equal to each other
(C) “0” and “nr” respectively
(D) “2r” and “nir” respectively
A flywheel at rest is to reach an angular velocity
of 36 rads™ in 6 second, with a constant angular
acceleration. The total angle turned through
during this interval is:
(A) 216 rad (C) 144 rad
(B) 108 rad (D) 72 rad
Identify the increasing order of the angular
velocities of the following:
(I) Earth rotating about its own axis
(1) hour’s hand of a clock
(I11) second’s hand of a clock

35.

36.

37,

38.

39,

40.

41.

42.

43.

44.

45,

(AL 1L, 11

(B) HI, 1, 1T (D) L 1L, 1

The angle between angular acceleration and
centripetal acceleration is: u

(A) 0’ (C) 180°
(B) 90° (D) 360°

A body of mass 2kg is moving in a circle of radius
Its centripetal

3m with velocity 6ms™.

acceleration is: ¥
(A) 24 ms™ (C) 12 ms™
(B) 36 ms™ (D) 18 ms™

An electric fan rotating with 3 revs™ is switched
off. It comes to rest in 2 seconds having a constant
deceleration of 1 revs™”. How many revolutions
did it turn before coming to rest?

(A) 6 revolutions (C) 2 revolutions

(B) 8 revolutions (D) 10 revolutions
Conventionally the angular velocity is directed at
an angle of:

(A) 90° to the axis of rotation

(B) 30° to the axis of rotation

(C) 0° to the axis of rotation

(D) Along the radius

The satellites are held in orbits:

(A) by rockets

(B) due to gravitational pull of Earth

(C) due to their high mass

(D) due to inertia

The acceleration of a low flying Earth satellite is:
(A) 1.62 m/s® (B) 9.8 m/s?

(C) very high (D) zero

The frequency of rotation of a spaceship about its
own axis to create artificial gravity like that on

Earth is:
1 R
9y

(A)f=2

—

1 R i
f= = s B
(B) 2‘\/; D) F=2\/R
The minimum number of communication

satellites required to cover the whole Earth is:
(A)2 (C)4

(B)3 (D)5

What should the orbital radius of geostationary
satellite be so that it could stay over the same
point on the Earth surface?

(A)4.23 x 10°m (C)4.23 x 10°m
(B)4.23x 10°m (D)4.23 x 10'm

The required orbital velocity of an orbiting
satellite as its height increases :

(A) increases (C) remains constant

(B) decreases (D) any of these

The artificial gravity is created in an orbiting
space ship by:

(A) placing powerful magnets inside it

(B) applying strong electric field

(C) increasing its orbital speed

(D) spinning it about its own axis
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47.

48.

49,

50.

51.

52.

33.

54.

§S.

56.

57.

An object of mass 1 g is whirled in a horizontal
circle of radius 0.5m at a constant speed of 2m/s.
The work done on the object during one
revolution is:

(A)0 ©)11

(B)2J (D) 4]

A child is revolving a tiny 10g stone, tied at one
end of a string, in a vertical loop of 2m diameter.
If the stone completes 100 revolutions in 1 second,
the work done on it will be;

(A) zero (C)49]

(B)19.8J (D)9.31]

The angle between the minute and hour hands of
a watch at 4’0 clock is:

(A) 3n/2 radians (©) 2n/3 radians

(B) n/2 radians (D) 5n/2 radians

For satellite telecommunication signals are
used.

(A) micro waves (C) infrared waves
(B) radio waves (D) light waves
Angular velocity of a body is 4 rev/min. Its
angular velocity in rad/s will be:
(A) 27 rad/s (C) m rad/s
(B) 2n/15 rad/s (D) 47 rad/s
An athlete completes one round (0 = 2% radian) of
a circular track of 40m radius in 40 sec. How
much linear displacement will he cover in 2
minutes and 20 seconds?
(A) 2407 meters (C) 80m meters
(B) 2 meters (D) 80 meters
When a body moves in a circle, the angle between
its linear velocity V and angular velocity @ is:
(A) 180° (C) 90°
(B) 0° (D) 45°
A body rotating at 10 rad/s in a circle of radius
2m has the tangential velocity:
(A)5 ms™ (C) 100 ms™
(B) 20 ms™ (D) 0.5 ms™
A body is moving in a circle under centripetal
force “F.”. If its linear velocity and radius both
are made twice, the centripetal force will be:
(A) Fe (O)FJ2
(B) 2F, (D) 4F,
Two isosceles triangles are similar, if the angle
between their:
(A) unequal arms are equal
(B) equal arms are equal
(C) unequal arms are unequal
(D) equal arms are unequal
When a body is whirled in a horizontal circle by
means of a string, the centripetal force is supplied
by: ’
(A) mass of a body
(B) tension in the string
(C) velocity of a body
(D)centripetal acceleration
The time period of geo synchronous satellite is:
(A) 84 minutes (C) 24 minutes
(B) 86400 s (D) 365 days

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

63

elliptical as shown in the

Taking the Earth
figure.
P

If ; > r; > r;, then weight of a body will be
greatest at:
(A) Py (C) Ps
(B) P, (D) equal at P, and P,
For a body moving in a circle, its linear is
equal to radius times angular _
(A) displacement (C) acceleration
(B) velocity (D) all of these
What is wrong about centripetal and centrifugal
forces?
(A) they act on the same body
(B) their magnitudes are same
(C) their directions are opposite
(D) Both perform work done
Doubling which of the following quantities will
increase the centripetal force eight times?
(i) mass (i) radius (iii) velocity
(A) (i) and (ii) only (C) (i) and (iii) only
(B) (ii) and (iii) only (D) (1), (ii) and (iii)
A 1000kg car is turning around a corner at
10 ms™ as the radius of circle is 10m. Find the
centripetal force:
(A)2x10°N (C)2 x 10*N
(B) 1 x 10*N (D) 0.5 x 10*N
The angle between the centripetal force and
tangential velocity is:
(A) 0° (C) 180°
(B) 90° (D) 60°
The ratio of the angular speed of minute hand of
a clock to the second hand of clock for one
complete rotation is:
(A)1:15 (C)1:60
(B)15:1 (D)60: 1
If mass, velocity and radius becomes double then
the centripetal force will be:
(A) Two times (C) Eight times
(B) Four times (D) Y4 times
If body moving with angular speed of 27 rad/s
and radius is 1m the centripetal acceleration
becomes: 3
(A) 4nt ms™ (C) 2m ms™
(B) 4n ms™ (D) 27’ ms™ _
The ratio of frequency to angular frequency is:

| S
(A) O
(B)m (D) 2n

The direction of centrifugal force is directed __
the center.

(A) towards

(B) away

(C) at
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71.

72.

73

74.
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76.

7

78.

Unit 04 (Circular Motion) ____

(D) Perpendicular to the plane
An object of mass “m” and another object of mass
“Im® are each forced to move along a circle of
radius 1.0m at a constant speed of 1.0m/s. The
magnitudes of their accelerations are:

(A) equal (C) in the ratio of \/2 : 1
(B) in the ratio of 2 : 1 (D) in the ratio of4:1

An object moves in a circle. If the mass is tripled,
the speed halved, and the radius unchanged, then
the magnitude of the centripetal force must be
multiplied by a factor of:

(A) 372 (C)3/4

(B) 9/4 (D)6

The driver of a 1000 kg car tries to turn through a
circle of radius 100m on an unbanked curve at a
speed of 10 m/s. The actual frictional force
between the tyres and slippery road has a
magnitude of 900 N. The car:

(A) slides into the inside of the curve

(B) slides off to the outside of the curve

(C) makes the turn

(D) makes the turn only if it goes faster

One end of a 1.0 m string is fixed, the other end is
attached to a 2.0 kg stone. The stone swings in a
vertical circle, passing the top point at 4.0m/s. The
tension force of the string (in newtons) at this
point is about:

(A)O {Cyi2

(B) 20 (D) 32

A flywheel rotating at 12 rev/s is brought to rest
in 6 s. The magnitude of the average angular
acceleration in rad/s’ of the wheel during this
process is:
(A) lUn ©)2
(B) 4 (D) 4t

A wheel initially has an angular velocity of 18
rad/s but it is slowing at a rate of 2.0 rad/s’. By
the time it stops it will have turned through:

(A) 81 rad (C) 160 rad

(B) 245 rad (D) 330 rad

In case of planets the necessary acceleration is
provided by:

(A) Gravitational force  (C) Frictional force

(B) Coulomb force (D) Centripetal force

If a car moves with a uniform speed of 400 ems™
in a circle of radius 0.4m. Its angular speed is:

(A) 4 rads™ (C) 5 rads™

(B)10rads™ (D)2.8rads”

When a wheel, 1 m in diameter makes 30 rev
min~, the linear speed of point on its rim in ms™
is:
(A)2n
(B)n

(C)n/2
(D) 20n

A cyclist cycling around a circular racing track,
skids because:
(A) the centripetal force upon him is less than
limiting friction
(B) the centripetal force upon him is greater than

79.

80.

81.

82.

83.

84.

85.

86.

limiting friction _
(C) the centripetal force upon hir
limiting friction
(D) the friction betwee
road vanishes

n is equal 10 the

n the tyres of the eycle and

In angular motion, Newton’s second law of
motion is: '

(A)F=ma (C) F = AP/M

(B)t= la (D) all of above

e at the end of a string in the

If we whirl a ston
hen the stone

vertical circle, it is likely to break w
is:
(A) at the highest point

(B) at any point during motion

(C) at the lowest point
(D) at the point where gravity is not acting
A planet is in circular orbit around the Sun. Its
distance from the Sun is four times the average
distance of Earth from the Sun. The period of this
planet, in Earth years, is:
(A)4 (€)%
(B) 16 (D) 64
How many days would be in a year if the distance
between the Earth and the sun were reduced to
half of its present value (assuming circular orbit)?
(A) 365 days (C) 730 days
(B) 329 days (D) 129 days
Uniform circular motion is the direct consequence
of:
(A) a force that is always tangent to the path
(B) an acceleration tangent to the path
(C) a force of constant magnitude that is always
directed away from the same fixed point
(D) a force of constant magnitude that is always
directed toward the same fixed point
The magnitude of the force required to cause =
0.04 kg object to move at 0.6m/s in a circle of
radius 1.0 m is:
(A)2.4x 107N (C) 1.4 x 102N
(B) 1.4n x 107 N (D) 2.4%° x 10°N
Which of the following graphs is correct for a
particle moving in a circle of radius “r” at a

constant speed of 10m/s?
a a

(A) (©)

r
(B) (D)
An object moves around a circle. If the radius is
doubled keeping the speed the same then the
magnitude of the centripetal force must be:
(A) twice (C) half
B) four times D) one fourth

T
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92.

93.
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If = satellite moves above Earth’s atmosphere in a

circular orbit with constant speed, then:

{A) its acceleration and velocity are always in the
same direction

(B) its acceleration is toward the Earth

(C) its velocity is constant

(D) it will fall back to Earth when its fuel is used up

If a certain car, going with speed v,, rounds a

level curve with a radius R,, it is just on the verge

of skidding. If its speed is now doubled, the radius

of the tightest curve on the same road that it can

round without skidding is:
(A) 2R, (C) 4R,
(B)R,2 (D)R,/4

A person riding a Ferris wheel is strapped into

her seat by a seat belt. The wheel is spun so that

the centripetal acceleration is g. Select the correct

combination of forces that act on her when she is

at the top. In the table F; = force of gravity, down;

Fy, = seat belt force, down; and F, = seat force, up.
Fy F,

(A) 0 mg 0
(B) mg 0 0
{C) 0 0 mg

(D) mg mg 0

If a wheel turns with constant angular speed then:

{A) each point on its rim moves with constant
velocity

(B) each point on its nim moves with constant
acceleration

(C) the wheel turns through equal angles in equal
times

(D) the angle through which the wheel turns in each
second increases as time goes on

The angular velocity of a rotating wheel increases

by 2 rev/s every minute. The angular acceleration

in rad/s’ of this wheel is:

(A) 4n° (C) 2x

(B) 1730 (D)n/15

A particle is under the action of force of constant

magnitude. The direction of the force is such that

it is always normal to the velocity of the particle.

If the motion of the particle is confined to a plane,

then:

(A) The particle has a linear motion

(B) The particle has a circular motion

{C) The acceleration of the particle is constant

(D) The velocity of the particle constant

If the angular velocity vector of a spinning body

points out of the page then, when viewed from

above the page, the body is spinning:

(A) clockwise about an axis that is perpendicular to

the page

(B) counterclockwise about an axis that is
perpendicular to the page

(C) about an axis that is parallel to the page

(D) about an axis that is changing orientation

A child, riding on a large merry-go-round,

travels a distance of 3000m in a circle of diameter

96.

97.

98.

99,

100,

101.

is:
(A) 50 rad

(B) 150 rad
A particle moves in a circular path of radius
0.10m with a constant angular speed of 5 rev/s
The acceleration of the particle is: "

(C) 75 rad
(D) 314 rad

(A) 10r ms” (C) 0.50m/s’

(B) 500x m/s’ (D) 107° m/s*

For a wheel spinning on an axis through its

center, the ratio of the tangential acceleration of a

point on the rim to the tangential acceleration of a

point halfway between the center and the rim is:

(A)l ()2

(B) 2 (D)4

Two wheels are identical but wheel “B” is

spinning with twice the angular speed of wheel

“A". The ratio of the magnitude of the radial

acceleration of a point on the rim of “B” to the

magnitude of the radial acceleration of a point on

the rim of “A” is:

(A) ] (©)2

(B) 4 (D)4

A disk is free to rotate on a fixed axis. A force of

given magnitude F, in the plane of the disk, is to

be applied. Of the following alternatives the

greatest angular acceleration is obtained if the

force is:

(A) applied tangentially halfway between the axis
and the rim

(B) applied tangentially at the rim

{C) applied radially halfway between the axis and the
rnm

(D) applied radially at the rim

A thin circular hoop of mass 1.0 kg and radius 2.0

m is rotating about an axis through its center and

perpendicular to its plane. It is slowing down at

the rate of 7.0 rad/s’. The net torque acting on it

is:

(A)70Nm (C) 140N m

(B)28.0Nm (D)440Nm

Two wheels roll side-by-side without sliding, at

the same speed. The radius of wheel 2 is twice the

radius of wheel 1. The angular velocity of wheel 2

is:

(A) twice the angular velocity of wheel 1

(B) the same as the angular velocity of wheel 1

(C) half the angular velocity of wheel |

(D) more than twice the angular velocity of wheel 1

A rod rests on frictionless ice. Forces that are

equal in magnitude and opposite in direction are

then simultaneously applied to its ends as shown.

The quantity that vanishes is its:

M

v
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(A) angular momentum  (C) angular acceleration
(B) total linear momentum (D) kinetic energy
When arc length and radius of the circle become
equal then the angle subtended at the centre of
the circle will be:

(A) 1 rad (€)53.7°

(B) x rad (D) All of these

"l:he ratio of circumference of a circle to its
diameter is equal to:

{A) 2n rad (C) nrad

(B) 7 /2 rad (D) 1 sr

The “_‘eight of the body at the center of Earth is:
(A) shightly less (C) slightly greater

gi) zero (D) maximum

ne geostationary satellite covers a longitude of:
(A) 270° (C) 120° i e
(B) 90° (D) 360°

The minimum velocity re
into orbit is:

(A) 5.9 kms™' (C)6.9kms™'

{(B) 7.9 kms™ (D) 7.3 kms™

A satellite moving around the Earth constitute:
(A) inertial frame of reference

{B) neither inertial nor non inertial

(C) non inertial frame of reference

(D) both inertial and non inertial

The value of “g” at a height equal to the radius of
the Earth from.its surface is:

quired to put a satellite

(A) g (C)g/4

(B)yg/9 (D)g/2

As we move below the surface of Earth the value
of “g”:

(A) Increases (C) decreases
{B) Remains constant (D) none of these
The height of geostationary satellite above the

equator is;

{A) 26000 km (C) 40000 km

(B) 36000 km (D) 30000 km
International Telecommunication Satellite

Organization operates at microwave frequency
of:

{A)4,6,8 and 10 Hz
(B)4,6.8and 12 Hz

(C)4,6,11 and 14 GHz
(D) 4,6,11 and 16 GHz

One radian is equal to:
{A) 2n rev (B) n/4 rev
(C) n/2 rev (D) 172x rev

Angular acceleration is:

(A) ’r" times linear acceleration
(B) “1/r" times linear acceleration
(C) "1/ times angular velocity
(D) "¢ times angular velocity

The time period of the artificial satellite is given

by:
w2 (C) 2nRv
R
o)

116.

117

118.

119.

120.

122,

123.

124.

126,

countries:

(A) 126 (C) 136
(B) 120 (D) 3
The time requived for a satellite to complete one
revolution “T" is related to the radius of circular
orbit “r™ is: Ny
(AT «r OTxr
(B)T = 1’ (DT e
A wheel of radius 50 cm having angular speed of
5 rad s’ will have linear speed in ms™":
(A) 1.5 {C)25
(B)3.5 (D)4
A body of mass 8§ kg moves along a circle of
radius 4m with a constant speed of 8ms™'. The
centripetal force on the body is:
(A)48 N (C)8N
(B) 128 N (D) 72N
The centripetal acceleration is also called:
(A) Tangential acceleration
(B) Angular acceleration
(C) Radial acceleration
(D) Rotational acceleration
1 rev min~' is equal to:
(A) n/6 rad s~ (C) w15 rad s’
(B) n/20 rad ¢~ (D) /30 rad s~
If the radius of the Earth is doubled then the
value of critical velocity becomes:
|

(/\)$ Vv
(B)y2

A wheel of radius 2 m turns through an angle of
§7.3% it lays out a tangential distance:

((')‘1'\'

|
(D) 3V

(A)2m (O)dm

(B)573m (D) 1146 m

In angular motion the centripetal force “hTis:
(Aymre (Cymre

(B) mroo” (D) mrrw®

The angular speed of flywheel making 120
revolution per minute is:

(A)2rnrad s™ (C) 120 rad 5
(B)4nrads™ (D) 1 krads™

Which is unimportant in describing the satellite’s
orbit?

(A) Distance of satellite from Earth's center

(B) Mass of satellite

(C) Gravitational constant “G™

(D) Mass of Earth

All the points on a rigid body rotating about a
fixed axis do not have same:

{A) speed (C) Angular speed

(B) Angular acceleration (D) Angular displacement
Satellites are the objects that orbit around the:
(A) Moon (C) Sun

(B) Earth (D) Star

A body rotating with angular velocity of 2 rad s~
and linear velocity is also 2 ms™', then radius of
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Unit Us (Lircuiar 1v1uu; (b

circle is: _
(A) I m (C)0.5m
(B)4m (D)2Zm

Let “M” denote the mass of Earth and let “R”

denote its radius. The ratio é at Earth’s surface

is:
R M
(A (@)
2 M
(B) MR- (D) R

The approximate value of *g” at an altitude above
Earth equal to one Earth diameter is:

(A)9.8 m/s® (C) 4.9 m/s”

(B) 2.5 m/s (D) 1.1 m/s°

To measure the mass of a planet with the same
radius as Earth, an astronaut drops an object
from rest (relative to the planet) from an altitude
of one radius above the surface. When the object
hits its speed is 4 times what it would be if the
same experiment were carried out for Earth. In
units of Earth masses, the mass of the planet is:
(A)2 (C) 4

(B)8 (D) 16

Suppose you have a pendulum clock that keeps
correct time on Earth (acceleration due to gravity
= 9.8m/s’). Without changing the clock, you take
it to the Moon (acceleration due to gravity =
1.6m/s%). For every hour interval (on Earth) the
Moon clock will record: '

..9.8
;A)R hr (C) 1 hr

9.8 1.6
(B) th (D)‘\/% hr

The mass of a hypothetical planet is 1/100 that of

Earth and its radius is 1/4 that of Earth. If a

person weighs 600N on Earth, what would he

weigh on this planet?

(A)24N (C)48 N

(B)96 N (D) 192N

An object at the surface of Earth (at a distance R

from the center of Earth) weighs 90 N. Its weight

at a distance 3R from the center of Earth is:

(A) ION (C) 30N

(B) 90N (D) 270N

An object is raised from the surface of Earth to a

height of two Earth radii above Earth. Then:

(A) its mass increases and its weight remains

constant

(B) both its mass and weight remain constant

(C) its mass remains constant and its weight
decreases

(D) both its mass and its weight decrease

A spring scale, calibrated in newtons, is used to

weigh sugar. If it were possible to weigh sugar at

the following locations, where will the buyer get

the most sugar to a newton?

(A} At the north pole (C) At the equator

UNIT CIRCULAR MOTIO
04 (SOLUTIONS)
01.(B)
w =2nf
ey 22 220 AT 22
i e o R
02. (D)
2n

03. (C)

04. (A)

05. (C)

06. (D)

07. (B)

P17 12x3600
(hour hand complete | revolution in 12 hours)

2n
5 60 o I2><3600: Nk
i 2 50 12x60 = 720:1
12x3600

_Aw
AL
® = constant = Am = ()
a=0

2 22

In circular motion the direction of velocity changes
at every point and it is along the tangent.

Angular displacement, angular velocity, angular
acceleration, angular momentum and torque all have
direction along the axis of rotation. They can be

determined by right hand rule.

F.=mro’= mr(2nf)’ = 4n’mrf*
dr'mef = 167°=(1)(1)f =4 = =2 Hz

08. (C)

- =
F.==~mo"r




———
——

Rl ALY ol TS BRI ETINY e e e T

09. (B) ; = it has
Unit of angular displacement is “radian” and it has
no dimension.

@ = 2rc length = (0] = 109

{
radius i

1) S
i = L1
10. (C)

3000 rpm = 3000 x é—:} rad/s = 1007 rad/s

2n
( lrpm = 60 rad/s)
11. (C)

2n
Wg = 60 rad/s = % rad/s

(second hand complete | revolution in | minute)
12, (O)

3.5 rps = 3.5 x 2n rad/s = 22 rad/s
(1rps = 2r rad/s)
13. (B)
C=2m=r= £
2n

® = frps = 2nfrad/s
=ro

C
v = (2n)21tf— fC

14. (B)
v=rw =(0.2)(10) =2 m/s
15. (A)
Angular velocity is a vector quantity and its direction
is along the axis of rotation and axis of rotation is
perpendicular to plane of rotation. So, motion is
confined in a single plane.
Z
o
16. (C)
Tension at bottom: X
my”~ v
T—W=FC:>T=W+FC=mg+—r—=m(g+—r'>
42
= S(IO +T) =5(26)=130N
17. (B)
T= 27R _2nR _2n(4)  n(4) 4s

v \eR JOB@ Vo3~

)

— ]

(3

18.(O) : . _
The instantaneous acceleration: ~€an object travelling
with uniform speed in a circle is directed towards
the centre of circle (inward) is called centripetal
acceleration.

19.(C) %

T="2-4:£=>Tock

20.(C)

_ [Gm,
X R
GMy

W MBS LR
va \/W R
R;

21.(B)
GM |
g R PR
As
Rpyie < RI:qu.mu
So,
Brole > Bquator
22. (B)

Centripetal acceleration is directed mwunlu.‘ the
center of circle. It is not directed along the axis of
rotation.

23. (D) ,
Angular displacement, angular velocity, angular
acceleration, angular momentum and torque all have
direction along the axis of rotation. They can be
determined by right hand rule.

24. (C)
When the pedestal fan is switched off, then its
angular velocity and acceleration are anti parallel to
each other. By right hand rule the angular velocity
towards us while angular acceleration away from us.

25. (B)

2mn b3
W = 3600 rad/s = 1800 rad/s

(minute hand complete 1 revolution in | hour)

26. (B)
When axis of rotation is fixed then all angular
vectors have the same direction. Hence they can be
manipulated as scalars.

27.(B)
The time rate of change of angular displacement is
called angular velocity. It is given by

_ A
At
28. (D)
Angular work done = 10 = [0 ( = 9'[—;'{9")

Angular work is being done when external torque
acts on the body that changes the angular velocity
(either increase or decrease).

29. (O)

AQ

(0] = [aq = (7118

30. (B)
The angular equations holds true only in the case
when axis of rotation is fixed .So, that all angular
vectors have the same direction. Hence they can be
manipulated as scalars.

31.(0)

For very small values of “A8"”, the angular



Unit U=

32.(D)

33.(B)

T —
vector quantity, its direction is

displacement is a vecl ity, its .
along the axis of rotation and it is given by right
hand rule.
2nr/2
R ¢
0
Displacement = 2r
Distance = 7ir
o= 36-0. »
a At 6 6 rad/ S

34.(A)

9 l -
0=nt+ %ut‘ =0+ 5{6)(6)“ =108 rad

A
(in one rotation “0” remains same)

Earth completes one rotation in 24 hours
Hour hand completes one rotation in 12 hours

Second hand completes one rotation in 1 minute
Ofarh < Qo < DSecond

35.(B)
o
dc
*a.” is directed towards the center of circle while “a”
is directed along the axis of rotation.
36. (C) .
v 6 36
e — = 7 =
e,
37.(B)
e ] .
0=t +50t =(3)2) +§(I )2) =6+2=8rev
38. (C)
A
(0}
¢
Axis of rotation
39.(B) -
Satellites are the objects which are orbiting around
the earth at different heights from the surface of
Earth. Artificial satellites are put into their orbits by
rockets and are held in orbits by the gravitational pull
of the Earth.
40. (B)

The low flying earth satellites have acceleration
9.8 ms~ towards the center of Earth. If they do not
have any acceleration, they would fly offin a straight
line tangent to the Earth. When the satellite is
moving in a circle, it has an acceleration

41. (D)

12.(8)

43. (B)

44. (B)

45. (D)

46. (A)

In circular orbit around the earth, the centripetal
force is supplied by gravity and we have

v

£7R

3 \/R

for Earth like gravity
=g

LIS 5

2n R

A satellite communication system can be set up by
placing several geostationary satellites in orbit over
different points on the surface of the earth. One such
satellite covers 120° covers of longitude. So whole
of the Earth’s surface can be covered by three
properly positioned satellite.

\ (GM Tj"’
P\ 4’

after putting the values, we get

r=423x10'm

This is the radius of geostationary orbit from the
centre of the Earth. The height above the equator is

36000 km.

oM __ [GM
r \R+h
|

S JR+h

Gravity like effect is produced in the spaceship or
satellite to overcome weightlessness is called
artificial gravity. This can be done by rotating the
satellite or spaceship about its own axis of rotation.

Vo=

- —
W=F..d

W = F.d cosB = F.d cos90° = Fd (0) =0

Due to centripetal force the object will move in a

circular path. In the circular path, the centripetal
-+

. - - _)
force “F.” is perpendicular to velocity * v ". As the
. o o -
displacement * d ™ is parallel to the velocity “ v ™. So
% =
the angle between the displacement “d” and the
-

centripetal force “F." is 90°.

No work done in circular motion due to centripetal
force.

The angle between hour and minute hand at 1'O
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3
clock = ﬁ rad
The angle between hour and minute hand at 4'0

s 2n 2n
CiOCk“'*xErad:E-rad

49.(A)
:\:;c’rowaves are used for the communication because
e d)patmvie]L mha narrow beam in a straight line
ss though the atmosphere of
Y phere of the Earth.
4 rev/mi 4 g8 2%
min=4 x7—= == a4/
60 = 75 radss
51. (D)
An athlete complete 1 round in 40 s, it means that 3
rounds complete 120s (2 minutes). So total

displacement is zero in 120 s. The d;

_ <U's. The displacement of
athlete in next 20 s (semi circle) is R+R [‘illb{‘ e
= (40)}2) = 80m.

e

52.(O)

Axis of rotation

53. (B)
vi=ro=(2)(10) =20 m/s
54. (B)

F___m§2v! -4 r_n_\i:)_,,

& 2r 2\ r

55. (B)

Two isosceles triangles are similar if the angle
between their equal arms are equal.

56. (B)

57.(B) : .
A geo-stationary orbit is that in which the period of
rotation of the satellite around the Earth is exactly
equal to the period of rotation of the Earth (24 hours)
about its axis. .

T =24 hr = 24 x 3600 = 86400 s
 The value of g is maximum at the surface of Earth.

- ~ While on moving below the surface of Earth the

value of g decreases.

.. GM 12

s

“'?II

At the surface)

Asi:“-l, {

PR

“‘; > “" )
59.(D)

S=r0

¥ = 1

a=nr
60. (D)

P
W=F. d

W = Fd costl = Fd cos90" = Fd (0) = 0
The centripetal  and  centrifugal
perpendicular to velocity, As the displacement s
parallel to the veloeity. So the angle between the
displacement and the forces is 90"

61. (B)

forces are

"
my”

.
5 .\ 4 P X
P = ——(~——-"“r“) ol s ) -8,

62. (B)
=2 - &———)L—-*mo?u ML cotN
63. (B)
64. (C)
2n
g = 60
2

OM 7 3600

(minute hand complete 1 revolution in 1 hour)

2n
wy 3600 60 1
ws  2n 3600 60 160
60
65. (B) )
Fl. o mv”
r
F' = -2—“-‘%‘1 - 4(%—) = 4F,
66. (B) ;
v ] 2 a 5
a =W = (DE@R)" = 4" m/s”
67. (C)
o = 2nf
Yoo
0 2R
68. (B)
Centrifugal force is equal in magnitude and opposite
to the centripetal force. So, it is away from the center
of circle .
69. (A)

N
-~
4

== ha
&= T



70. (C)

71. (B)

72.(C)

73.(D)

74. (A)

75. (A)
76. (B)

77.(C)

78. (B)

79. (B)

80. (C)

Umt 04 (Clrcular Mouon)

As cenmpetal acccleratmn does not dL pend upon the
mass of object. So, at same speed and radius both

have same centripetal acceleration.

my’
F.= =
. H3m§w’2f;§(mv)=3ﬁ
. r 4\ r 4

=2 = Q0RO _ 1000 N

To move in the circular path the required centripetal
force must be provided by any source. But in this
case the source of centripetal force is the force
friction between road and tyres. In this case frictional
force does not provide necessary centripetal force.
So, the car slides off to the outside of the curve.

5

T+W=Fe=T= Fc- :ﬂr"——mgm(‘f—g}
4
=2(—]'—10)=2(6}= 12N

=0 0-(12 x 2m)
By 5 =~ 4n rads™

(Ilrey = 2m rad)

200 = o - 0
2(-2)0 = (0F - (18)°
- 46 =-324

37
=== 81 rad

Planets are orbiting around the Sun due to
gravitational force of Sun.

4
—rm:bm=—=0—=]0rad/s
1\(30x2n\ =
v-—rm-(z)( 50 )=2m/s

(r=d/2=1/2m)

 To move in the circular path the required centripetal

force must be provided by any source. But in this
case the source of centripetal force is the force
friction between road and tyres. Cyclist required
more centripetal force to overcome skidding:

The analogous of Newton’s 2™ law in angular
motion is
1= lo

T-W=FcaT=W+Fc=mg+"-

The probability to break the string at lowest point is
maximum. Because the tension at that point is

82.(D)

83. (D)

84. (C)

85. (D)

86. (C)

87. (B)

88, (C)

81. (C)

1 GMT
4nt°
Gm)"
ot
l A: » ; 4'v ¢
I (1) (1)) - 4
I| I Iy
T =64 Ty
Ip=8T,
;, GMT i
| 2
4n
T = ( ﬁM)r
Per
T2 (B (@)Y 1
F”(:T)-( r’ ‘) 8
e s
TJ-:—éTli
Al
\I— T[ \/— (365) =129 dd)’
The force which is needed to move a body in a

circular path and it is always directed towards the
centre of the circle, is called centripetal force.

my’ (0.04)(0.6)° 144 e
o™ T . 10000 VAXI0TN
V:
by L e
r
|
a, ; (v = constant)
Fc:m\'
r
my _l(mv *lF
S J Zis

Artificial satellites are put into their orbits by rockets
and are held in orbits by the gravitational pull of
the Earth. The low flying earth satellites have
acceleration 9.8 ms™ towards the center of Earth.

5‘
5

.J?E
I} d

=
1F]

s
=
oty

"—
uu

The acceleration will be “g" iff F,.= W =mg
This is only possible when Fs=F,




91. (D)

92.(B)

93.(B)

94. (B)

95. (D)

96. (C)

97. (D)

98. (B)

If a body covers equal angui_
time intervals, then it is said to be in uniform
angular velocity,

=AL2_2127I___7_I_ >
%A =60 =15 radss

a=rw’=(0.1)(5 x 2n)’ = (0.1)(1007%) = 10722 py/s?
a =ro
Wone .
ap o /2
a—rwz
2 7 ]
ﬂzwl;:@‘%Lz“ (0)B=2G)A)
A ToxT @,
T=lo
rF = o
_iE
(g

Torque produces the angular acceleration in the
body. The torque will be maximum if the force af:ted
at larger distance from the fixed axis, In the given
case the greatest angular acceleration is obtained if
the force applied tangentially at the rim.

displacement in equal

t=la=mra=(1X2)%7)=28 N m

100. (C) ‘ A
As two wheels roll side-by-side only if
Vi=vs
1,0 = 10,

no; =(2n)e,
Wy = "2—'
101. (B) _
Two equal but opposite forces at different line of
action form a couple. Couple produces the al]
angular quantities given in the question except linear
momentum.

102. (B)
The angular displacement traced by the body is said

to be one radian when the arc length is equal to the

radius of the circle.
< AOB = Iradian

B
A A

103. (B)
Circumfrence of circle 2nar >
Diameter T gr " Wrad
104. (B)
At center of Earth
g=0
W=mg=m(0) =
105. (C)

A satellite communication system can be set up by
placing several geostationary satelljtes in orbit over

positioned satellite,
106. (B)

v=1/gR
v=1/(9.8)(6.4 x 10%)=7.9 x 10° ms™!
)

A frame of reference, in which Newton’s 1 law of

motion does not hold, is known as non inertial frame

of reference. It is accelerated frame of reference,
a#0 '

The acceleration of satellite is the gravitational

acceleration (g). So, it js a non-inertial frame of

=79 kms™
107. (C

reference.
108. (C)
GM
8= R+hy
GM _GMR’ ¢

B RRP " 4 =k
109. (C)



x = depth from surface of Earth

On moving below the surface of Earth “x” increases

So, g’ decreases.
110. (B)

r=423 x 10" km

This is the radius of geostationary orbit from the

centre of the Earth.

R+h=423x 10°km

h=423 x 10°km - R = 423 x 10° km - 6400 km

= 36000 km

This height above the equator is 36000 km.
1L(O)
The largest satellite system is arranged by 126
countries, international telecommunication satellite
organization (INTELSAT). An INTE LSAT VI
operates at microwave frequencies of 46,11 and 14

GHz
112. (D)
2nrad = lrey
1 rad =::_Kn:\.'
113.(B)
|
a=ra:>a=?(a)
114, (A)
The time period of the satellite is given by:
2xR 1
e because T='\‘)
256.4 x 107) .
T= 70 x10° = 5060 s = 84 mun
115. (A).

The largest satellite system is arranged by 126
countries, international telecommunication satellite
organization ( INTELSAT).
116. (B) ;
GM T
=
T x r
117 (O)
v=ro=(0.5)5)=25m's

118. (B) X 5
F¢=Ef—=@4ﬁl=lzan
119.(C)

acceleration.

120. (D) s
n
| rev /min =1 xa%mdfs=§'5radfs

121.(A)

When radius of Earth is doubled
,_GM _GM g
g Ry 4R 4

This acceleration is directed along the radius towards
the centre of circle. So it is also known as radial

N A2

122. {A)

6=573"=1rd

S==2X1)=2m
123. (B)

: m»“ m(r(ﬂ: -

F, == T = i

r r
124.(B)
2%
120 rev /min = 120 x = rad/s = 4n rad’s

60
125. (B)
GM
[

This is the velocity required for the satellite to orbit
around the Earth. It does not depend upon the mass
of satellite.

126. (A)
Points that are at different distances from the axis do
not have same speed and acceleration, but all the
points on rigid body rotating about a fixed axis do
have the same angular displacement, angular speed
and angular acceleration at any instant.

127. (B)
Satellites are the objects which are orbiting around
the earth at different heights from the surface of
Earth. Artificial satellites are put into their orbits by
rockets and are held in orbits by the gravitational
pull of the Earth.

v =

128.(A)
v 2
vE=re=>r=—_=5=1m
w -
129. (C)
GM
Sy
g M
G- -
130. (D)
__GM
B~ R+h)
GM  GM/R® 98

&= ®R+2RY 9 9
(h = diameter = 2R)

131. (D)
M = Mass of Earth
M’ = Mass of planet
R = R' = Radius of Earth = Radius of planet
v = speed of object near at the surface of Earth
v' = speed of object near at the surface of planet
According to third equation of motion
(2aS = Vi - v;%) taking v; =0 andh=R
2g'R= v?
As v' =4dv :
2R =(4v) = 2g’R =16V
Due to Earth gravity
2ga=v’-o::v2=2ga
2¢’'R =16(2gR) = g = 16g

¥
= 1.1 m/s"




GM’ GM" _GM _ GM
& =BT g T ST =

M’ = 16M

132. (B)
T
T 2“_\/1 an 1.6
e
LEY =\/?%Tl- z’\/?g(lhr) :'\/% hr

133. (B)
g,=Gf§4’:G§M/IOO)7£ GM 16
R™ ~ (R4Y “T00™ R ~To0&
T i 16 16
W’ =mg —mxl—dagRT)z)(mg)

16
='m(600)= 96 N

134. (A)
(]
2R
. GM
g = (R + h)-

. _GM  GMR® g
ST REIRE . 9 9

el 4 g l | ]
\\h—mgh—mx();(mg}5:(90)9: 10N

135. (C)
GM |

B Roehy = 8% Ry

W, = mg,

As <8

So,

W, < W

Mass remains same in any situation.
136. (A)

W =mg

The weight of body will be maximum where the
gravity will be maximum. In the given case the
gravity is maximum at pole. So, the buyer gets the
most sugar to a newton at the pole.

PAST MDCAT
(2008-2019)

e

The force required to bend the normally straight

i path of a particle into a circular path is called
force. (VLIS 2008)
(A) Traveling (C) Centrifugal
(B) Bending (D) Centripetal
(D) -
Definition of centripetal force.

2, Two cylinders of equal mass are made from same
material. The one with the larger diameter
accelerates the other under the action of
same torque. (U1S 2008)

(A) Faster than (C) Equal to
(B) Slower than (D) None of these
(B) |
5 md o 4t |
= o= mria= 7 —oesEmax
This shows that the cylinder having larger
diameter will accelerate slower than others.

3. If the body is rotating with uniform angular

velocity, then its torque is: (UHS 2009)
(A) Zero (C) Maximum
(B) Clockwise (D) Remains same
(A)
T=10
As the body is rotating with uniform velocity.
So, =0
T1=1(0)=0

4. Linear velocity or tangential velocity of any
particle moving in a circular path of radius 2 m
with angular velocity 8 rads™ will be: (UNS 2009)
(A) 16 ms™ (C) 10 ms™
(B) 4 ms™' (D) 6 ms™

(A)
vV=ro=(2)(8) = 16 m/s

S What is torque *t” in a circular motion: (UHIS 2009)
(A)t=mrn (C) 1= mrat
(B) T1=mra (D) 1= mr/a

(B)
1=lo=mra (1 =mr)

6. A wheel of radius 1 m covers an angular
displacement of 180°. Its linear distance is:
(UHS 2010)

(A)3.14m (C)6.28 m
(B) n rad (D) 0.157 m
(A)
6=180°=nrad
S==()mM=nrm=3.14m
7s A body moves in a circle with increasing angular

velocity. At time t= 6sec, the angular velocity is
27 rad/s. What is the radius of circle made by the




Unit 04 (Circular Motion)

body where linear velocity is 81¢

(A) 6cm (C) 9cm
(B) 3cm (D) 7em
s v 8l
v=rm:>r'(;-.:_;.7—3cm
8. The moon rotates about its axis, in future,
scientists may wish to put a satellite into an orbit
around the moon such that satellite remains
stationary above one point on the moon’s surface.
The period of rotation of the moon about its axis
is 27.4 days. Calculate the radius of required
orbit? M,, = 7.35 x 10%kg. (Unis 2017)
(A)3.59 x 10'm (€) 6.96 x 10°m
(B) 4.23 x 10’m (D) 8.86 x 10’m
(D) :
 GMT
g
_(6:67 < 1071)(7.35 x 10%)(27.4 x 86400)’
5 4n°
_ (610735 < 105@74 86400)°
s \/ 4n’
r=8.86x10"m
L A wheel starts rotating from rest with angular

acceleration of 2 rad s (il its angular speed
becomes 6 rad/s. the angular displacement of the
wheel will be equal to: (UHS 2018)

(A) 9 rad (C) 7 rad
(B) 12 rad (D) 4 rad
(A) 7] ) 2
200 =0 -0 => (2)2)6=6"-0
6= 376 =9 rad
10. Which of the following gives the relationship
between linear velocity and angular velocity?
(UHS 2018)
(A)v=ro C)v=sw
(B)S=r0 (D)v=r
(A) ;
V=rm
11, An object is moving along a circular path of
radius 4 m. what will be its angular displacement
if it moves 14 m on this circular path? (ns 2019)
(A) 5.5 radians - (C) 5.0 radians
(B) 3.5 radians (D) 4.5 radians
(B)
S 14
S==30===—=35 radian
r 4
12, Work done due to centripetal force for circular
motion will be: (Uns 2019)
(A) Reduced (C) Half
(B) Maximum (D) Zero

[(D)

_The_ang

W = F.dcos90°=
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UNIT

7.l

‘OSCILLATIONS
05

0r.

02.

03.

04.

05.

06.

07.

08.

09.

e

Which of the following is a simple harmonic
motion?
(A) Particle moving through a string fixed at both
ends
(B) Wave moving through a string fixed at both
ends.

(C) Earth spinning about its axis
(D) Ball bouncing between two rigid vertical walls
Starting from extreme position, an object executes
SHM such that it covers half of amplitude in 1 s
then time period of oscillator is:
(A)4s (C)8s

(B)6s (D)12s

The graph plotted between the velocity and
displacement from mean position of a particle
executing SHM is:

(A) Circle (C) parabola

(B) ellipse (D) straight line
Acceleration of a particle executing SHM, at its
mean position is:

(A) Infinity (C) maximum

(B) variable (D) zero

If an SHM is executed with frequency “f’, the
frequency with K.E changes is:

(A)f (C) f/4

(B) f12 (D) 2f

A particle executes S.H.M. having time period T,
then the time period with which the potential
energy changes is:

(AT () T2

(B)2T (D) »

If the magnitude of the displacement is
numerically equal to that of acceleration, then the
time period is:

(A) 1 second (C) 27 second

(B)  second (D) 47 second

The graph shown in the figure represents:

b
X/

Velocity —3

Time—>

(A) motion of a simple pendulum starting from mean
position

(B) motion of a simple pendulum starting from a
extreme position

(C) Simple pendulum describing a horizontal circle

(D) Simple pendulum describing a vertical circle

The period of oscillation of a mass “M”

suspended from a spring of negligible mass is “T”.

If along with it another mass “M” is also

suspended, the period of oscillation will now be

(A)T ©)21

(B) TA2 (D)\2T

10

11.

12.

R

14.

15;

_ 16.

17,

18.

(C)2A
(B) A (D
The tension in the string af a
(A) Remains Constant :

- (B) maximum in extreme p
(C) zero in mean position
(D) maximum at mean p
Resonance is an exam
(A) Tuning fork

- (B) forced vibration
The total mechanical
system in simple harmonic

Suppose the oscillating
another particle of double the
amplitude “A” remains the
mechanical energy vﬁlk :
(A) Becomes 2E
(B) Become E/2 *

A child 1s swinging on swing in snlimg pu,mrm

stands up. The time period of the swing will:
A\) Increase
(B) decrease
(C) remaln same
(D) Increase if the child is tall and decrease if the
child is short
The graph of the time period (T) of simple
pendulum versus its length (L) is:

(«

T (A) T )

| \ L ¥ I
(B) (D)

A simple pendulum has a metal bob, which is
negatively charged. If it is allowed to oscillate
above a positively charged metallic plate, then its
time period will:

(A) Increase (C) become zero

(B) decrease (D) remain the same

A pendulum is undergoing S.H.M. The velocity of
the bob in the mean position is “v”. If now its
amplitude is doubled, keeping the length same, its
velocity in the mean position will be:

(A)v/2 C)2v

(B) v (D) 4v

A particle moves such that its acceleration “a” is

given by a = —bx where “x” is the displacement

from equilibrium position and “b” is comtant, s
The penod of oscillation is:

(A) 21/b (©)\2nh
(B) 21AJb (D) 2\[1?/3

Distance covered during one vibration of an

oscillating body in terms of amplitude “A” is;
(A) Zero F




19.

20.

21.

22

23.

24.

25.

26.

27.

28.

What fraction of total energy is kinetic at half of
amplitude during SHM?

(A) 12 (C)23

(B) 1/4 i (D) 3/4

A body of mass 5 kg is executing S.H.M about a
fixed ;;oint with amplitude of 10 cm, its ma,\im_u‘m
velocity is 100 cm/s. Its velocity will be 50 cm s at
a distance(in cm) 2

(A)S (C)y5\3
(B) 5\/2 (D) 102

A mass “M” is suspended form a spring of
negligible mass. The spring is pulled a little and
then released so that the mass executes SHM of
time period *T”. If the mass is increased by m,

5T e
the time period becomes '3—Then the ratio is of

“m” and “M?” is:

25 5
(A) S ©)3

16 3
(B)g D)3

A tunnel has been dug through the center of the
Earth and a ball is released in it. It executes

S.H.M. with time period:

(A) 42 minutes (C) 1 hour

(B) 1 day (D) 84.6 minutes
At resonance, the energy transfer becomes:
(A) Minimum (C) Zero

(B) Maximum (D) Negative

The length of a second’s pendulum at the surface
of Earth is Im. The length of the second’s
pendulum at the surface of moon where g is 1/6™
that at Earth’s surface is:

(A) 1/6 m (C) 1736 m

(B)y6m (D) 36m

The displacement of a particle performing S.H.M.
when K.E.= P.E. (amplitude = 4 cm) is:

(A) 24[2 em (C) 1A[2 em

(B)2cm (D) \ﬁ cm

A simple pendulum has time period “t” Its time
period in a lift which is moving upwards with
acceleration 3 ms™ is:

9.8 9.8
(A) 28 (©) r\/;—__g*
12.8
(B) 98 (D) r\/’g

Time period of second pendulum on surface of
moon is:

(A)2s (C)1/6s

(B)2x6s (D)2/6s

Three masses of 500g, 300g and 100 gram are
suspended at the end of a spring as shown, and

are in equilibrium. When the 500 g mass is -

removed, the system oscillates with a period of 2

second. When the 300 € mass is also removed, it
will oscillate with a period of:

29.

30.

31

32.

31

32.

:

(A) 2s (C) 8s

(B) 4 (D) Is o

If the mass shown in the figure is slightly
displayed and then let go, then the system shaj]
oscillate with a time period of:

m
e *\/3:1\
3m 3K
(B) 2m\ 5% D) 2’r\/:

Which of the following becomes maximum at
mean position?

(A)P.E (C) Displacement

(B) Acceleration (D)KEE

The time period of the oscillating system (see
figure) is: : -

Ki
K2 .

(A)T=2m /mfz";—m ©T ""2"., N
o [P K : ’
(B)T 2 KI—KZ (D)T—Z Kl"Kz

A particle undergoes simple harmonic motion
having time period “T”. The time taken in 3/8"
oscillation is:

&

(A)3T/8 (C)5T/12

(B)5T/8 (D) 7T/12

The product of frequency and time period is:
(A)0 ©On

(B) 2= D)1

The spring constant form adjoin combination of
spring is:




34.

36.

37.

38.

39.

40.

41.

42.

43.

A second’s pendulum s placed i
laboratory orbiting around the Earth
“3R" form the Earth's surf
Earth’s radius. The time period of the

1 a

Space

at a height

ace where

"R" s

pendulum

will be:

(A) Zero (C) 4 sec
(B) /3 (D) infinity
A simple pendulum is attached to the roof of a lift
has a time period of 2s in a stationary lift. If the
lift is allowed to fall freely the frlequencv of
oscillations of pendulum will be: )
(A) Zero () 0.5 Hz

(B)2 Hz (D) infinity

The acceleration—displacement graph of a body
executing SHM is a: :
(A) straight line (C) circle

(B) sine curve (D) parabola

The frequency of second pendulum is:

(A) 2 Hz (C) 0.5 Hz

(B) 1 Hz (D) 0.1 Hz

If mass attached to a spring is made four times,
the time period becomes:

(A) doubled (C) remains same

(B) one half (D) four times

A body executes SHM with an amplitude x,. Its
energy is half Kinetic and half potential when
displacement is: ‘

O ©F
X Xo
(B)3F (D)%

If a particle is rotating uniformly along a circular
path, its projection would execute along
diameter.

(A) vibratory motion (C) SHM

(B) rotatory motion (D) Translational motion
The direction of weight of bob of a pendulum is:
(A) opposite to the tension

(B) towards the mean position

(C) along the tension

(D) vertically downward

For simple pendulum the graph between “L" and
“T” will be :

(A) a hyperbola (C) a parabola

(B) a curved line (D) a straight line

A particle is performing SHM with amplitude
“x,” and angular velocity “®”. The ratio of
maximum velocity to the maximum acceleration
is:

(Ao ©) Ve

(B) o’ (D) I/ »°

Free oscillations are always produced by:

(A) An applied force

(B) Restoring force and inertia

(C) Gravitation force

(D) Inertia only

Which of the following graph best represents the
relation between the K.E, P.E and total energy of

46.

47.

48.

49.

52.

{B) 1 : (D)
The velocity of a particle in SHM:

(A) leads the displacement by g‘ rad
(B) lags behind the displacement by g rad
(C) leads the displacement by g rad

(D) lags behind the displacement by % rad

A simple pendulum has length “L” and period
“T™. As it passes through its equilibrium position,
the string is suddenly clamped at its midpeint.
The period then becomes:

(A) 2T (©) TA2

(B) T/2 (D) T4

Time period of horizontal mass spring system will
be maximum:

(A) at Lahore (C) at Mount Everest

(B) at Murree ; (D) equal at all places
Acceleration of spring—mass system is:

(A) uniform

(B) variable due to change in direction

(C) variable due to change in magnitude

(D) variable due to change in magnitude and

direction :

A 0.25 kg block oscillates on the end of the spring
with a spring constant of 200N/m. If the system
has an energy of 9.0 J, then the amplitude of the
oscillation is: : : T
(A)0.3m (©)0.17m
(B) 0.24m (D) 4.9m
Resonance is dangerous in:
(A) microwave (C) aero planes wing
(B) tuning of radio {D)swing ... .4
A particle executing SHM with amplitude “A'
and has maximum velocity “v,". lts speed at
displacement “A/2” will be: R L e R RS

(A) \/3(%‘) ©v S
®% @y i

The acceleration—displacement. graplt of a body
executing SHM is a: T

(A) straight line

(©cinle
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the diameter of the circle)?

i / (D) parabola ! ‘A) di ical motion
S5 The squnionof dpscement o oty xctin i
“ S.H.M is x = x, Cos ot, what isoihe jprialonase: (C) translational mption _
(W0 | (g))?80° (D) stmple hanganie e longation of 4 mm
0 e [
s 60‘ f (t' le executing SHM is 65. A force of 0.4 N prqduces a:l nt of the spring has
54. The dll)splaceon:]elnt_ 0(”:)(;11:‘)'0 el adils: in a spring. The spring consta ‘
iven by x = 0.01 sin . ! B :
%A) 0.01sec (C) 0.02 sec magmh}l\ld/e (C) 0.01 N/m
(B) 0.2 sec ) dibess ES)’ s Nim (D) 100 N/m
S5, The SI unit of spring constant is same as that of: i In SHM the restoring force is directly
(A) force (C) pressure . - :
(Blayface-tonsion ghhicnay F/I\‘;)[\’fg:'ot::(i)t';al & (C) displacement
56. If three identical springs each of constant “Kk” are B aoaaleralivn (D) time period

hooked together the spring constant of resultant

i ill be 67. A person ties four springs, each of constant k, in
spring w :

series. The resultant spring constant he gets will

(A) 3k © fj £
B) k/9 (D) k/3 :
57. (Fo)r a simple harmonic oscillator the potential gg; :/l; Eg; II:IkG
::celreg:y will be equal to the kinetic energy during a i The acceleration of a body during SHM is
(A) at one point minimum at: o
(B) at two different points (A) Mean PORMISHS = (©) extrer:le ’[’)osmho‘n o
(C) at three different points (B) Equilibrium Position (D) Both A' and “B :
(D) at four different points 69. The time period of simple pendulum is 27 then its
58. A particle moves in simple harmonic motion angular frequency is:
' according to x = 2 cos(50t), where “x” is in meters (A) 50 Hz (C)1Hz
and “t” is in seconds. Its maximum velocity in m/s : (B) 2 Hz (D) 5 Hz
is: _ 70. For an SHM oscillator, the ratio of which two
(A) 100 sin(50t) (C) 100 cos(50t) quantities is always constant?
(B) 100 = (D) 200 (A) mass and momentum
S99 In simple pendulum the time period of oscillation (B) acceleration and displacement
is related to the length of pendulum as: (C) weight and velocity
(A) L/T= constant (G Lifl‘ *=constant (D) restoring force and time period
(B) L/T*=constant (D) L7/T= constant 71. The mean position of an SHM oscillator is also
60. A simple harmonic oscillator consists of an called equilibrium position because:
particle of mass “m” and an ideal spring with (A) it is the middle position between two extremes
spring constant “k”. If the spring is cut in half (B) acceleration is zero at this position
and used with the same particle, the period will (C) displacement is zero at this position
be: (D) both “B” and “C”
(A) 2T ©A\2T ‘ 72. Motion of an SHM oscillator is given by
(B)T /\/'2' (D)T x=0.25cos(n/4)t. What is its time period?
61. In a second’s pendulum mass of the bob is 30 g. If (A) 0.125 seconds (C) 0.25 seconds
it is replaced by 90 g mass than time period will (B) 8 seconds (D) 4 seconds
be: ; i 73. If “x” and “x,” are the displacement and
(A) 1 sec (C)2sec - . amplitude of an oscillator, where “@” jis the
(B) 4 sec : (D) 3 sec angular frequency. The velocity is given by:
62. A student wanted to make a pendulum. Whose ®
time period would be one second. He used a string (A= m ©v= \jﬁ)(xo2 -x%)
of length L and found that the period was % sec. :
To get the desired period he should use a- tri = \, 2 ' 2o x?
whose length equals? o (B)v=ayx,’ - x* (D)v= X o =
(A) %L C) 21 74. The = :
@ o ST e, @ 20 o by prtoming
i uring simple harmonic oscillations, A) onl irecti ol
overshoots its rest position due fo: a body gB; onl;, tt:]l: ::;e:ltil:)r:j of ?lsplacement
(A) applied force (C) inertia (C) bot Prapnite - o Mstely
(B) restoring force (D) dampin D) Drivi Torce i direction of displacement
64. A particle “P” s 3 ping (D) Driving force
moving along a circular path, 75 Forced vibration are known as:

what will 2 . AR '
m i be the motion of its projection (along (A) Simple harmonic vibration - :
J
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76.

T

78.

79.

80.

81.

82.

83.

84.

85.

(B) Driven harmonic vibration
(C) Natural v ibration

(D) Free vibration

For a simple harmonic oscillator what percentage

of total energy is potential energy when
instantaneous displacement is half of the
amplitude?

(A) 50% ©) 75%

(B) 100% (D) 25%

The ratio of spring constants of two springs is 4:1,

the respective ratio of the elastic energy stored in

them will be:

(A) 1:4 (C) 16:4

(B) 4:1 (D) 16:1

The kinetic and potential energies of an oscillating

system at mean position, in terms of total energy

(E), are E and 0 respectively. After 7/2 vibrations,

the kinetic and potential energies will be:

(A) kinetic energy = E/2, potential energy = E/2

(B) kinetic energy = 0, potential energy = E

(C) kinetic energy = E, potential energy = E

(D) kinetic energy = E, potential energy =0

If “f is the frequency, then how many times in a

vibration do potential and kinetic energies of an

oscillator become equal?

(A) f times (C) /2 times

(B) 2f times (D) 4f times

A simple pendulum is oscillating with frequency

“f”. If series of regular pushes are given to it such

that its amplitude is doubled, then its new

frequency will be:

(A)f (C) 72

(B) 2f : (D) 0.2f

When engine of a stationary car is left running,

the vibrations are produced in the body of the

car. These vibrations are best described under:

(A) resonant oscillations (C) free oscillations

(B) damped oscillations (D) forced oscillations

A sinusoidal force with a given amplitude is

applied to an oscillator. To maintain the largest

amplitude of oscillation the frequency of the

applied force should be:

(A) half the natural frequency of the oscillator

(B) 1/4 the natural frequency of the oscillator

(C) same as the natural frequency of the oscillator

(D) twice the natural frequency of the oscillator

Example of electrical resonance is:

(A) tuning of a string instrument

(B) tuning of radio

(C) tuning of violin

(D) all of these

The resonance situation must be avoided ln case

of:

(A) a swinging cradle (C) an oscillating charge

(B) a vibrating bridge (D) Tuning of radio

Resonance curve is the graph between:

(A) I;::jetic.and potential energies of the oscillating
Yy

(B) amplitude and frequency of the oscillating body

86.

87.

89.

91.

93.

9‘.

(C) applied force and frequency of the oscillating
body
(D) total energy and amplitude of the oscillating

body
The resonance curve is flat if damping is:
(A) feeble (C) large
(B) small (D) moderate

Which of the following graph Shows SHM?

x X / x
> z
(A) (c
3 a
X X -x X
= L
(B) D)

What should be the length of the simple
pendulum (in meters) whose period is Isec at 2

place where g=10ms™
(A) 172n (C) 1027
(B) 1/4n (D) 10/47°

The body of a car is sapported by four springs
each of comstant 2000 Nm™'. What will be the
value of spring constant for this combination of

springs?
(A) 2000 Nm" (C) 500 Nm™
{(3) 8000 Nm™ (D) 4000 Nm™'

In damped harmonic oscillation, which one
deceases?

(A) Amplitude of vibration

(B) Both amplitude and energy

(C) Energy of vibration

(D) Neither amplitude nor energy

The motion of simple pendulum :sSHMnllyl[:

(A) Amplitude is large  (C) Amplitude is small

(B) Mass is small (D) Lengthissmall
In SHM the restoring fom is dﬂeﬂy e

proportional to:
(A) Velocity ©) m i “ 7
(D) Time period

(B) Displacement
Mmamﬁdtoapﬁn:ilmd;

@i Ok
(B) kx,’ (D) o’x
The wave from of SHM is:
(A) Sine wave

ﬁdebyaiorhonulﬁmﬁv-ﬁcm
The tension in the stringis:
(A) Less than before :
(B) Greater than before
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96.

97.

98.

99,

100.

101.

102,

103.

104.

105.

106.

107.

(C) Unchanged
(D) It depends upon the force 4 g
The angular frequency «g» and frequency o

SHM are related are:

1
(A) f=2nw (C)ft=5—

21w

1
(B) ® = 2nf (D)f=m

A pendulum 1.5m and executes 100 vibrations in
246 seconds. Its period will be:

(A) 2.46s (C) 2.59s

(B) 24.6Hz (D) 246 s

A mass attached to an elastic spring is executing

SHM with frequency of 5Hz, its angular velocity
is:

(A) 10mrads™ (C) 20w rad s]_l
(B) /10 rad s™' (D) 2nrad s~

£
Unit used for the factor\/ré may be:
(A) meter (C) kilogram
(B) second (D) radian

At mean position:

(A) P.E is maximum and K.E is minimum
(B) Both P.E and K.E are maximum

(C) P.E is minimum and K_.E is maximum
(D) Both P.E and K.E are minimum

The waves produced in microwaves oven have a
wavelength of:

(A) 12cm (C) 18cm

(B) 12m (D) 18m

In SHM, if *a’ is the amplitude, then displacement
of the body from origin after the time “T/4” is:
(A)a/8 (C) a2

(B) a/4 (D) a

When a body moves such that the magnitude of
its acceleration is directly proportional to the
magnitude of the displacement and is always
directed towards the mean position is called:

(A) Angular motion

(B) Constant acceleration

(C) €onstant angular acceleration

(D) Simple harmonic motion

The potential energy of a particle executing
simple harmonic motion at a distance “x” from
the equilibrium position is proportional to:

(A)x ©x’

(B) x (D) ¥

If the mass of pendulum is double, its time period
is:

(A) Remains unchanged (C) One third

(B) Doubled (D) Half

If a simple pendulum is shifted from Lahore to
Murree, then its time period:

(A) Does not change (C) Increases

(B) Decreases (D) Slightly decreases
If F=0.04 N and x=4 ¢cm then k =

(A) INm™ (C)3Nm™

(B) 2Nm™ (D) 4Nm™

108 A body is said to be executing free vibrations im\

109.

110.

111,

1z

113.

114.

115.

116.

117,
118.

119.

120-

oscillates with: ‘

(A) natural time period

(B) Natural frequency ‘ _

(C) without interference of any external force

(D) All of these _

The restoring force in case of simple pendulum jg.
(A) mg cosb (C) mg tan0

(B) mg sin@ (D) mg sec

The product of frequency and time period of
second pendulum is:

(A) 0.5 Hz (C) 1 sec

(B) 2 sec (D)1

Length of the pendulum has time period of |
second is:

(A)0.5m (C) 0.5m

(B) 0.25 sec (D) 0.25m

Displacement of a body executing SHM whep
initial phase is 7/2:

(A) x =X, sin (0t + 4) (C) x=x, Cos 0t

(B) x = x, sin (ot) (D) x = X, Cos (0t + ®)
K.E. of spring executing SHM at any instant of
time is:

2
X
(A)K.E=% Kxoz(l - x—:) (C) Both “A” and “B”

2
(B)K.E = (K.E)max(l = xlz) (D)KE = %4 Kx
Shock absorber is the application of:
(A) oscillation (C) Damped oscillation
(B) Forced oscillation (D) Free oscillation
When the length of the simple pendulum is

doubled, find the ratio of the new frequency to the
old frequency:

(A)2 (©) 1A2

(B) 12 (D)\2

The ratio of maximum potential energy and
instantaneous K.E is always:

(A) equal to one

(B) less than or equal to one

(C) less than one

(D) greater than or equal one

Damping means:

(A) increase in energy (C) Resonanting energy
(B) Dissipation of energy (D) Oscillating energy
Which one does not work according to resonance?
(A)T.V (C) Radio

(B) Microwave oven (D) Bulb

In SHM K.E is greater than potential energy at
the distance of :
(A) xo/2

(B) x/4 © Al

(D) All of these

Which of the following is not an example of SHM:
(A) Motion of pendulum

(B) Motion of spring mass system

(C) Vibration of tuning fork

(D) Motion of fan

Particle is in simple harmonic motion with period
“T". At time t =0 it is at the equilibrium point. Of
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122.

123,

124.

125.

176

127.

128.

129.

130.

the following times, at which time is it farthest

from the equilibrium point?

(A) 15T (€)0.7T

(B)T (D) 1.25T

A particle moves back and forth along the x axis

from X = =Xy t0 X = +x,, in simple harmonic

motion with period T. At time ¢ = 0 it is at

X =+xy,. When t = 0.75T:

(A)itisat x =0 and is traveling toward x = Ay

(B) itis at x =0 and is traveling toward x = ~Xm

(C)itat x = +x,, and is at rest

(D) it is between x = 0 and x = +x
toward x = —x,,

A block attached to a spring oscillates in simple

harmonic motion along the x axis. The limits of its

motion are X = 10 cm and x = 50 cm and it goes

from one of these extremes to the other in 0.25 s,

Its amplitude and frequency are;

(A)20cm, 2 Hz (C)20 cm, 4 Hz

(B)40 cm, 2 Hz (D)25cm, 4 Hz

The acceleration of a body executing simple

harmonic motion leads the velocity by

phase?

(A) 0 rad (C) n/8 rad

(B) /4 rad (D) n/2 rad

A 3 kg block, attached to a Spring, executes simple

harmonic motion according to x = 2 cos(50t)

where “x” is in meters and “t” is in seconds. The

spring constant of the spring is:

(A) IN/m (C) 100N/m

(B) 150N/m (D) 7500N/m

The period of a simple pendulum is 1 s on Earth.

When brought to a planet where g is one-tenth

that on Earth, its period becomes:

(A) s (€) 1710 s

(B) 1/10's (D)\10's

A simple pendulum of length “L” and mass “M”
has frequency “”. To increase its frequency to 2f:
(A) increase its length to 41

(B) decrease its length to L/2

(C) increase its length to 2L

(D) decrease its length to L/4

An object of mass “m”, oscillating on the end of a
spring with spring constant “k”, has amplitude
“A” its maximum speed is:

m and is traveling

what

(A) A\K/m (C) A/m
(B) A\[m/k (D) Am/k

When K.E energy of SHM is maximum, its:
(A) P.E is zero

(B) Acceleration is zero

©) Restoring force is zero

(D) All P.E acceleration & restoring force are zero
Sharpness of resonance is:

(A) directly proportional to damping force

(B) inversely proportional to damping force

(C) equal to square of damping force

(D) equal to square of damping force

04. (D)
a=-w’x
at mean position x= 0
a=-0%0)=0

83

A simple pendulum suspended from the ceiling of
a lift has time period “T”, when the lift is at rest.
When the lift falls freely, the time period is:

(A) Infinite (C) T/g
(B) Zero (D) g/T
132.  The energy of S.H.M is constant at:
(A) Mean position
(B) In between mean position
(C) Extreme position
(D) All positions during SHM

133.  Total distance traveled by bob of simple

pendulum in one vibration is equal to:

131

(A) Amplitude (C) Square of amplitude
(C) 2 x amplitude (D) 4 x amplitude

134. Natural frequency of simple pendulum depends
upon:

(A) Its mass

(B) Square of its length

(C) Its length

(D) Square root of its length

135. For what displacement the P.E becomes % of its
maximum value?

(A) x = x, (C) x =x,/2
(B) x = x/4 (D) x = x,%/2

QN IT OSCILLATIONS

05 (SOLUTIONS)

01. (B)

The oscillatory motion taking place under the action
of restoring force is called simple harmonic motion.
02.(B)

X = X,co8(mt)
= Xoc08(wt) = cos(mt) = (1/2)

ot =cos“'(l/2)=n/3
2
Tnxt:g[':T=6t=6(ls)=6s

03. (B) .
X = X,5in0 = x* = x_%sin%0 = xﬁ* =sin’Q
02
V = v,e080 = v¥ = v, 2cos0= vlz = cos’0
(v}
2 2
xi,,z o vluz =§in’0 + cos?0 = |
which is the equation of ellipse.
+Vo

s
- Xo\ j?\'o




05. (D)

06. (C)

07. (C)

08. (A)

09. (D)

10. (B)

11. (A)

12. (B)

Unit U (VUSCHTAUOIS )

) +x

13. (C)

14. (B)

o T . hoy
In one vibration potential energy 15 completely

converted in to kinetic energy two times.

In one time period potential energy 1 complc.tcly
converted in to kinetic energy two times. So, the t;lm;:
by which potential energy is com.pletely.convc; e
into kinetic energy once in half of time period (T/2).

8= o'x B
according to given condition

2_n= 1 = T = 2n second

2 =
0'=]1=o0 l:>T

v = v,cos(mt)

f \“
B

Staring from mean position t = 0
V = vyc080° = v,

A\
t

.-"'
o

To::\ﬁ,

15. (D)

16. (D)

1. (B)

18. (D)

19. (D)

As the length of pendulum is measured from center
of mass of bob to the rigid support. When child

stands up in the swing, length of pendulum will
decrease. So, time period will also decrease.

v
g
Tx\rc

Time [Lcriod of pendulum increases exponentially
(T o ¢") with length of pendulum.

The negatively charged Bob wi;; Le attracted by
positively charged plate. Hence the net
vertically downwards direction in increased. This
!eads to a new value of “g” Which is obv.iousl
increased. With the new increased valye of “g” bciny
used in the formula we can conclude that thg
expression of tiine period decreases g L i 2
inversely proportional to acceleration due ¢ gravit;lls

20.(C)

force in

iod will decrease
Therefore time period will decreasc
The velocity of body pertorming SHM at meap
position is given by:
Vo = Xo® = Vo X Xo (w = constant)
[+ 0 o C

Compare the given equation with
a=- 0%

2 e (;
wzzb:w=\ﬁ>:>?n:\[—b:>"l=

\/b

Distance covered during 1 vibration = 4(amplitude)
4A

In simple pendulum
T = mgcosO :
At mean position 6 = 0°
T=mg (maximum)

When a periodic force acts on a body and the time
period of the periodic force is equal to the natural
time period of the vibrating body, then the amplitude
of the vibration markedly increases. This process is
called resonance.

- ma?? =+ [E) a2 LK) 42 _ Lo
: EmmA_zm\/fDA_fm(m)A =gkA

If“A” same, the energy will remain same.

1 2 g
KE. == 2(1._ )_ (__x
P\~ 2] =TE(1- 2 |
2
=T.E.(t-i’5ﬁ,)-’)= ( __): g)
x. )= TEl1 T.E(]
v =y, 1-%,
50= o _1__ X
NI -ie =31~z
I8 N ~
AR T
Xo=5,
100 4
X 4 =X=1 /LK_4 Z-‘—'?‘Ji:s 3cm
M
T= —
a5

N
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22.(D)

23.(B)

24. (A)

25.(A)

26. (A)

27. (A)

5T +m
3" k
M+m
2 k
5T/3

As we know that when a body is moving along the
circumference of circle with constant angular
velocity, then its projection performs SHM along the
diameter of circle. So,

time period of its projection along diameter (SHM) =
Time period of particle moving along the circle

As, the motion of particle along the circle is similar
to the motion of low orbiting satellite. We know

that the time period of low orbiting satellite is
~ 84 min.

The energy of the oscillation comes from the driving

source. At resonance, the transfer of energy is
maximum.

L o sl T
T= 2w\/%:>T‘i4n“:>(:g‘?
- g 4n
£ _E8el_
E 9>

0 B C
T=2m\|gva=™\[55+3~2™\| 128
b
T "\ 28 [93 93
i 0 = m:T= T8t
2™\ [958

Pendulum having time period equals to 2 seconds is
known as 2™ pendulum.

28. (D)

29. (B)

30. (D)

31. (A)

32.(A)

31. (D)

32.(C)

33. (D)

34. (A)

m
Ty~ 2
m:
LEINE

(m, = 900g — 500g = 400 g)

1
T2=§T] ¥ 5(2)': Is

—

k'=k+k=2k

&) (REK) 2k
ke=krk ~k+2k 3

B { i 3m
T=2m\ |53 = 2™\ [ 2

1
K.E.= Ek(xj -x%)

(for parallel combination)

(for series combination)

At mean position x = 0

1
KE.= Ekx(,2 (maximum)
kik, : . :
k.= (for series combination)
kit k;

F m___ _ [mlgtky)
T=2m\ ik k)~ 27\~ kil

Time for 1 oscillation=T

. iz 3
Time for 3/8" oscillation = §T

ol
—T:>f1“—1

k’=2k+k+k=4k

T=2m/ :
=

As space laboratory orbiting around the Earth is a
freely falling object. So,a=g

(for parallel combination)

|
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o[22
L E- L o= %T

35.(A)

36. (C)

37. (A)

38. (C)

39. (C)

40. (D)

41. (B)

42. (C)

43. (B)

44. (A)

45. (C)

46. (C)

By the definition of SHM
ax—X

2 2.2

When a body is moving along the circumference of
circle with constant angular velocity, then its
projection performs SHM along the diameter of

circle.
T
TaT
wowY

T \ﬁl :

T

L
Vo_X@ 1
a5 Xgis 0
atural frequency

When a body is oscillating with its n
without the interference of an external force,

then
its oscillations are called free oscillations. :

Point ““O” represents the mean position.
At mean position .

=L =
KE~= 2kx0
At extreme position

1. 2
P.E—'zkxo a.l'ld

and PE=0

K.E=0

47. (D)

48. (D)

49. (A)

50. (O)

51. (A)

52.

53. (C)

54.(C)

T=2m\ [}
=2 = |
«mr and “k” is independent on the height.
- —
a=-0x =
tor quantity It will vary by

Acceleration is a Vec .
varying the magnitude and direction.

1 . 9 N
9=5(200)%" =X =700~ *°~ T

The resonance in th wing of plane will disturb the
ane. So, it will be dangerous.

motion of pl
A/2 1 3 v
V= Vo' /l "LTL=VO‘\ / =0 =% 21-:\/3(?;)
@ =
a=-0Xx
axc—X
a
-a (straight line)

If we take initial phase “® = 90°or (g) So,

X = X, sin(ot + 90°) = X, cos ot

x = 0.01sin (1007t)

- X = X,sin (wt)

55. (B)

56. (A)

57. (B)

by comparing

= 2n 1
= 1001r=>? - 1001t=:-Tx§a=0.02 sec

ITII/]e unit if surface tension and spring constant is
m.

As the springs are in parallel with same hook. So,
ke=k+k+k=3k

The K.E and P.E will be same at a distance X = \/5
nts in half

This will happen at two different poi
ts in next

vibration. This will repeat at same two poin
half vibration.

*;—‘——J



58. (B)

59.(B)

60. (B)

61.(0)

62. (A)

63. (C)

64. (D)

x = 2cos(50t)

compare it with

X = X,cos(t)

X, =2 and © =50

Vo = X0 = (2)(50) = 100 m/s

= er\/— =T =4n— :1*::—23- constant

m
NG

If a spring is cut into two halves then the spring
constant of each half will be doubled.
k' =2k

.- m_ et S -l

T"Zﬂ‘J;_zﬂ—\/z_k—\li(ZK‘\/;) —‘\IET
: i

=‘) —_

4t -:r\/;

As the time period of simple pendulum does not
depends upon the mass of bob. So, it will remain
same.

o e
T—ZW\/;:TZ*m:g:L—E?

R T‘z

L=ar

gT_sZ

R e

LBl 1
4

During simple harmonic oscillations,
overshoots its rest position due to inertia.

a body

As we know that when a body is moving along‘
circumference of circle with constant an;
velocity, then its projection perfarms SHM alon ‘

diameter of circle. 5

"73.(B)

24, (C)

a=w°x
at mean ((equilibrium)) position x = 0
a=w*0)= 0 (minimum)

69. (C)
2n 2rn
W= = m | Hz
70. (B)
In SHM

a
acx = ; = constant.

71. (D) :
A body is in equilibrium position during SHM if it
has zero acceleration and acceleration WIU be zero if
displacement is also zero. .
e
i Lo
72. (B)
x = 0.25sin (n/4)t Sy
X = X,sin (ot)
by comparing

2n i
(o=1t/4=>T —4=:>T 8s

v= ‘\I' xom .

Ang'le “9 o)t” w]uch speciﬂes the N
displacement as well as. the du'ectlon of

75. (B)
A physmal system under going forced
known as driven harmonic oscillator.

76. (D)
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The frequency of oscillating simple pendulum is

given by:

It is independent 10 amplitude.

81. (D}
If an oscillating system is subjected to an external

force. then its oscillations are called forced
osciilation.

82.(O)
Resonance occurs when the frequency of the applied

force is equal to one of the natural frequencies of
the vibration of the forced or driven harmonic
oscillator then the amplitude of the vibration
markedly increases.

83.(B)
Radio and microwaves are the applications of

electrical resonance.

84.(B)
The collapse of bridge is suspected to be due to

violent resonance oscillations.

A heavily damped system has fairly flat resonance
curve in an amplitude frequency graph.

51

7

()
Driving frequency

86. (C) ,
A heavily damped system has fairly flat resonance

curve in an amplitude frequency graph.
87.(A)

ax-x

When a body moves from mean to extreme position
increases, magnitude of

acceleration  increases but in opposite  to

{ L gl jlﬂui!z 10
= ZK‘J;':)I ——41[23":: [-—4 7= 4 ==
89.(B)

k. = nk = (4)(2000) = 8000 N/m

88.(D)

90. (B)
i The oscillations in which the amplitude decreases

steadily with time are called damped oscillations.

il Such a process in which energy is dissipated from
the oscillating system is called damped oscillations
or damping.

Aﬁy pendulum undergoes simple harmonic motion
when the amplitude of oscillation is small.

92.(B)

F=-kx

91.(C)

-3

Fec—x
93.(A)

F oY
W = (Fau) (d) = (5 k x, J(%o)

I 5
P.E :;k Xy

94. (A)

This is sine curve.

95. (A) ;
The tension in the string will be maximum at mean

position
T =mg
In all other cases the tension will be less than

maximum value.

96. (B)
8
@ T
For one revolution
6 = 2n rad

So, o= Zn(%) =2nf

97. (A)
t 246

T =00~ 100~ 2463

98. (A)
o = 2nf= (2)(n)(5) = 107 rad/s

99. (B)

T=21r\/j£‘::~ E=l=
g g 2n =

100. (C)
At mean position x=x§) : s

ok s e ¢y <L

ke = Jo{i-3) = 3{1-37) -

(maximum)
PE. =%kx2= %k(oﬁ:g —

(2m is unit less)

- (minimum)

101. (A) =
" In microwave oven heating and cooking of food

occurs due to resonance. The waves produced in this

type oven have a wavelength of 12 cm at a frequency

of 2450 MHz. - e

Distance covered in time pmod“']‘” = 4(amplitude)

Distance covered in time “T/4” =a 33

A vibratory motion in which the mletmon of the

body is directly proportional to thg W‘

102. (D)

103. (D)




motion (SHM). Mathematically:

— —
q. o= X
104. (C)
P.E.:%kxl
PE. xx
105. (A)

The time period of the simple pendulum is given by:

o
< g

As the time period of the simple pendulum is
independent of mass of bob. So, if the suspended
mass is double it does not affect the time period of

simple pendulum.

106. (C)
L
T=2n .
1

Toe=F

Ve
As

GM 1

B R D8R

ELahore > EMurree
TMurree > TLahorc
107. (A)

108. (D)
When a body is oscillating with its natural frequency

without the interference of an external force, then
its oscillations are called free oscillations.

109. (B)

- F.=-mgsin®
110. (D)
]
f-T:>fT=]
111.(D)
¢ t T2, S
T= s 2= =g—.;: =
2 g::rr 4#5:11 o 0.25m
(g~m)
112. (C)

If we take initial phase “® = 90° or @)”. So,

X = X, sin(ot + 90°)
X = X, €Os Ot

113.(0) ;
KE =3k 1(1 5;)
E. =3 X T X2

(K E = S (1~ ) =i

”

=

KE= (K.E.)max(l - Zz)
114. (C)
Application of damped oscillations is the shock
absorber of a car which provides a damping force to

prevent excessive oscillations.
115.(C)
1 /8

f2
%’\/;'\f\ﬁ

X
KE. = 2kx°( ;;z)

P.Epax = gkxo2

1
:>fac

116. (D)

PE =
K.E

Ifx#0
—mpi E > 1
117. (B)
Such a process in which energy is dissipated from |
the oscillating system is called damped oscillations
or damping.

118. (D) : : ,
All work on the principle of resonance exceptbulb.

119. (n)
’.‘c

KE = -kx.,’(l "2)=TE(] -:)-Ta(l-%i)
- =TE(I-—4)=TE(4)

PE-"(TE)

X
Atx 2

KE=5kx,(| -:)-Ts(l 1)=TE(]—‘£!'):)
=TE(1 IG)=TE




. e
PE =E(I‘[«_} -

Xg
Atx ==
X 8

| 1 2 L 2
KE =gkei(1-5)=TE(1- %) =g () - 2480
Xo %o Xy

=TE LN 63
=1 c.(; -2 ) =TE (64)
PE = é{(‘r E)
In all above cases K.E > P E
120. (D)
Motion of fan is a rotatory motion,
121. (D)
When body starts from mean position, after time T it
completes one vibration, Four equal steps are
covered in one vibration.
Time for 1 step (mean extreme) = 0.25T
So, after 1.25T (T + 0.25T), the body will be farthest
from equilibrium point.

122. (A)
0.25T
_—
S 25T o 025T
L 2] I
! T
~Xm 2 +Xm
123. (A)
" Xo >| € Xo ; l
I I
10cm (6] 50c¢m
‘ 40cm .
0.25s
2x, =40cm = x, =20 cm
T=2(0.25)s=0.5s
1
f= 05- 2 Hz
124. (D)
L
a I3 . ;
r" \_/ AL
R LS
125. (D)
In mass spring system
o’ = % = k = mw?® = (3)(50)* = 7500 N/m
126. (D) '
C
T=2 g
o L
s 1
Lo BT
T )
oy |
T =+[T0T =4/10(1) =+[10 s
127. (D)

f= Eln—\/’fzﬂ”=#%=ﬂ.,=;§?
L =gy~ o)

128. (A) “’\\
Vo ™ X, /k.’m ArJk/m
129. (A)
. A
130.(B)
The amplitude as well as the sharpness, both depend

upon the damping. Smaller the damping grey.
will be the amplitude and more sharp will be the
resonance.

131. (A)

g-2a
For freely fallinga = g

T= 277

C
T=2m\[——=w
g

132. (D)
E = K.E + P.E = constant
133. (D)

A
A

2 Es
et el

'x—D Q
Xe 3 Xo
Distance = 4(amplitude)

134, (D)

f= E = fac%

L
135.(C)

PAST MDCAT
(2008-2019)

1. If the mass of the bob of a pendulum is doubled
its time period is: (UHS 2008)
(A) Halved (C) Unchanged
{B) Doubled (D) Increases four times
(©)
T= 27!‘\/%
Time period of simple pendulum is independent
of mass of bob. _
2. The angular frequency of simple pendulum is

directly proportional to: (UHS 2008)

(AL ©t P



(D) 1A
\/' _bmf T

The acceleration is proportional to the
displacement and is directed towards mean
positionin ____ motion. (UHS 2008)

(A) Gravity (C) Uniform

(B) Simple harmonic (D) Projectile

In SHM
- l\ -+ - -+

a=s=-"X>Dax—X
m

If the mass attached with a spring becomes four

times, the time period of vibration becomes:
(UHS 2009)

(A) One fourth
(B) 3/4

(C) Half
(D) Double

(D)

T=2'r\/—-f':>Toc m

In a microwave oven, the wave produced has a
wavelength of 12 cm at a frequency of: (UHS 2009)
(A) 2452 MHz (C) 2455 MHz

(B) 2456 MHz (D) 2450 MHz

(D)

The frequency of waves produced in microwave
oven is 2450 MHz

At t = 0 a body performing simple harmonic
motion is at mean position; when t = T/4, it will
be: (UHS 2010)

(A) Between mean and extreme position

(B) Again at mean position

(C) Beyond extreme position

(D) At extreme position

(D)

T [T 2
X = Xosin(Ot)=>x = x,sin T *t) = Xesin T %32

i £
X = X,sin (5) =+ X, (extreme position)

In a simple pendulum, the tension in the string is:
(UHS 2010)

(A) mg sin®

(C) g cosh
(B) mg cosf

(D) g8

L(B)

=

T = mgcosb

What is the period of mass spring system during

SHM if the ratio of mass to spring constant is %?
(UHS 2011)

(A)ms
(B) 21 s

(C) I/ns
(D) 12n s

(A)

m Lo
T=27r\/;=2rr\/;—ns

Waveform of SHM is given in figure. At what

time/times displacement is equal to zero?
(UHS 2011)

—_—

o> Displacement

\[/2

| T/4 CWT

D
(C)0, T/4,3T/4 and T
(D)0, T2and T

(A) T/4 only
(B) 3T/4 only

(D)

At the time t = 0, T/2 and T the body is at mean
position. So, the displacement is zero.

=

0.

A simple harmonic oscillator has a time period of
10 seconds. Which equation relates its
acceleration “a” and displacement “x”? (UHS 2012)

2
(A)a=—10x (C)a—-(fg)
(B) a =— (20m)x (D) a =—(20m)°x

©

In SHM
= -’

)

When the length of a simple pendulum is d

find the ratio of the new l‘reqmcy to'tjte ulll
frequcncy? (UHS 2012)

OF 4

(8)3

(.cwi

(D) T

(D)

“'\[:fnc




Unit U (USCHIALIUIES )

L i

12.

For vibrating mass-spring system, the expression

of kinetic energy at any displacement “x” is given
by? (UHS 2013)

&) 301 - ;x—z*) ©@3mo1 - f‘"‘)

| 5 l 2
(B) 7kxo" (D) me X,

(A)

The K.E of mass- spring system at any
displacement “x” is given by:

s
K.E _’2 0 -;;:

13.

Variation of amplitude with respect to time for an
oscillating object is shown in figure.

_.,
=

Amplitude
@)

Y,
Identify the oscillation: (UHS 2013)

(A) Damped (C) Un-damped

(B) Critical (D) Heavily damped

©

As the amplitude of vibrating body remains same
with the passage of time. So, the oscillation is un-
damped.

14.

In a simple Harmonic Motion with a radius “x,”,

the velocity of the particle at any point is:
(UHS 2013)

(A)v=m\/x°2—x2 (C)v=m‘\/xo—x

B)v=0(-x2)  O)v=o\x-x

(A)

The velocity of particle performing SHM at any
displacement “x” is given by:

15.

Frequency of simple pendulum of length 9.8 m
will be: (UHS 2014)

(A) 27 hertz (©) i hertz

2 U
(B) hertz (D) 7 hertz

©

2\ 27 \/9.8 2n

16.

A body performs simple harmonic motion with a
period of 0.063 s. the maximum speed of the body
is 3.0 ms™'. What are the values of the amplitude
Xp (m) and angular frequency @ (rads™)?(UHS 2014)
(A) x,=0.03, ®=100 ©O)x,=53,0=16
(B)x,=0.19, 0= 16 (D) x,=3.3, ®=100

Lw

¥

Vo = %0 = (0:03)(100) = 3 m/s

IWAYE oven 1S an

17.

d being cooked in micre¢

Foo
UHS 2014)

skampls .of: ! (C) Resonance
(fh) Beass (D) Stationary Waves

(B) Overtones

b Microwave oven is an example of electrical
ic
resonance. . :
3 system  wit
Potential energy of a mass spr.mg sy .h
i - in simple harmonic

cement

. to displa
respect P hown in the figure.

motions (SHM) is §

e

=X, 0 T
Which of the following re|.3resent :
of mass spring system during SHM?

s the total energy
(UHS 2014)

=X _-70 + X, =%,
(A) )
- x/ 0 +X, =X, 0 +X,
(B) (D)
(D) 3 >
Total energy remains constant during SHM. So,
the graph will be straight line and parallel to
amplitude axis.
19.  Mathematical formula of maximum velocity (v,)
for a body executing simple harmonic motion is:
(UHS 2015) .
(A) Vo = X, (C) v, = v(l - :ﬁ)
k
B Vo= V% - D) ve=mfx-x
(A)
The maximum velocity at mean position of body
performing SHM is
V5= X %
20. What shot!ld l.)e the length of a simple pendulum
whose_lpenod is 6.28 second at a place where g =
10 ms™, (UHS 2015)
(A)9.8 m (C)6.28 m
(B) 108 m (D)10m
(D) _
T= 2#\/'_‘;
8
= L t
21.

What shoul('i be the ratio of kinetic energy to total
energy for simple harmonic oscillator? (UHS 2015)



UNIE VD (Wosiliatiuis)y

mA
(-3

(C) (xo' = x)

(B) 1 (D)3 %

(A)

= lkxﬁ(l 2 55) - T.E.(l as "-,)
2 Xo X

22.

Resonance occurs when the driving frequency is:
(UHS 2016)

(A) Greater than natural frequency
(B) Less than natural frequency

(C) Unequal the natural frequency
(D) Equal to the natural frequency

(D)

By definition of resonance.

23.

Tuning a radio is an example: (UHS 2016)
(A) Natural resonance
(B) Free resonance

(C) Mechanical resonance
(D) Electrical resonance

(D)

Tuning of radio is an example of electrical
resonance.

24.

In mass spring system, mass “m” is attached with
spring of constant “k” with time period “T,” then
mass is replaced by “2m” with the same spring.
What will be the time period “T,”? (UHS 2017)

(A T:=\2T, (C) To=2T,

(B)To=T, (D) Ty = T, A2

(A)

m

T=2 k:>Tac m

T, m, Zmi B —
R o i ol

25¢

A body performing SHM with displacement
X = X, sin (ot + ¢) when t = 0, x = x,. What is the
value of phase angle “¢”? (UHS 2017)

(A)n (©)-n

(B) n/4 (D) /2

(D)

X = X, sin (ot + )
putt=0and ¢ = n/2
X = Xq sin (0 + m/2) = X,

26.

Angular displacement of a point moving in a
circle of radius 10 cm when displacement of
projection of this point along vertical diameter of
circle is 8.66 cm will be: (UHS 2017)

(A) 30° (C) 60°

(B) 45° (D) 75°

©

x 8.66

X = Xo5in@ = sin® = ;—D = 0.866

8 = sin”'(0.866) = 60°

In SHM the kinetic energy of the

body

maximum when: (UHS 2018)

(A) The body is at extreme position

(B) The body is exactly half way down between
mean and extreme position

(C) The body is at mean position

(D) The body is somewhere between mean and
extreme position

(©)

. 5 X
KE= ;kxo‘(l - _’5)

L Xo
At mean position x =0

I “>
K.E=5kx, (maximum)

28.

If the time period of osciliations is 20 micro-sec,
then what will be the frequency of that oscillating
body : (UHS 2018)
(A) 5000 Hz
(B) 1000 Hz

(C) 50000 Hz
(D) 20000 Hz

©

1 | 100x10°
T 20x10° 20

f=

= 50000 Hz

29.

Simple harmonic motion of a body is described by
which statement mentioned below: (UHS 2018)

K : K.E is maximum when displacement x =0

L : P.E is maximum when x =0

M : P.E is maximum when x = x,

(A)K, Land M (C)Land M

(B)Kand L (D)K and M

(D)

At mean position x = 0, = K.E = maximum
At extreme position X = X, = P.E = maximum

30.

When the frequency of the applied force becomes
equal to one of natural frequencies of body then
the body oscillates with maximum displacement
this phenomenon is called: (UHS 2018)

(A) Damping (C) Heating

(B) Reverberation (D) Resonance

(D)

At resonance the amplitude of vibrating body is
maximum.

31.

When the length of simple pendulum is doubled,
then ratio of its new time period to old time
period is: (UHS 2019)

(©)\2

(A) 22
(B)-\2 (D) 1A2

©

T=2r\/£‘=>Tuc\[_(
it £ jab

32.

A wire has a spring constant of § X 10°Nm™. It
is stretched by a force to extension of 1.4 mm.

calculate the strain energy stored in the wire:
(UHS 2019) '

(A)4.9 %1071
(B)4.9]J

(C)4.9x10°J
(D)4.9 x 1072




sclllatlons) sl

Energy = kx,, —(5 x 10%)(1.4 x 107’

196 5 .
= (5x10‘)(14x14><10 )=J00 x5 x10°"
=4.9x107J

33 In simple harmonic motion, acceleration will be
maximum, when object is at: (UHS 2019)
(A) Maximum displacement from mean position
(B) Center position
(C) Mean Position
(D) Half of the maximum displacement from mean

position
(A)
a=-n’x

at extreme position X = X,
a=—0x, (maximum)




01

02.

03.

04.

05.

06.

07.

08.

Doppler’s Effect is applicable to:

(A) transverse waves

(B) longitudinal waves

(C) mechanical waves

(D) mechanical and electromagnetic waves

The points in a wave separated by the
displacement “x” have the phase difference of:

(A) 1 €
AX 2nh
()7 (D)=

If the length of a piano wire (of given density) is
increased by 5%, what approximate change in
tension is necessary to keep its fundamental
frequency unchanged?

(A) Decrease of 10% (C) Decrease of 5%

(B) Increase of 5% (D) Increase of 10%
A-plane produces the sonic boom when:

(A) its speed is greater than sound

(B) its sound is much louder

(C) it produces sound of high energy

(D) it produces sound of high amplitude

The spectral line of a certain star is observed to
be “Doppler shifted” from a wavelength of 500
nm to a wavelength of 650 nm. This is possible if
the star is receding at:

500 3

(A) 650 € ©@70¢
650 150

®)500° (D) 590 ©

If the distant star is receding from us, the spectral
lines from such a star when examined on Earth
will show:

(A) No shift in frequency

_(B) A shift in frequency towards the red end

(C) A shift in frequency towards the violet end
(D) shift in frequency towards ultraviolet

. Reflection of Radar waves from the aero-plane is

an example of:

(A) Resonance (C) Interference

(B) Doppler’s effect (D) All of these

A person moves with a speed 1/3 the speed of
sound waves towards the stationary source of
sound. Then the frequency of sound waves heard
by the person will:

W3 ©3f
B)5f )3

Due to overlapping of two identical waves the
of resultant wave:

decreas (C) Becomes velocity

(D) Remains same

10

11.

12.

13.

4.

16.

17.

18.

19:

20.

In the following properties of a wave, the one that
is independent of the others in its:

(A) Velocity (C) Frequency

(B) Amplitude (D) Wavelength

A progressive wave of frequency 500 Hz is
traveling with a speed of 350 m/s. A compression
maximum appear, at a place at a given instant.

The minimum time interval after which a
rarefaction maximum occur, at the same place is:
1 1
(A) 250 ©) 70008
l 1
(B) 590° (D) 3558

Longitudinal waves are also known as:

(A) Transverse waves

(B) Pressure waves

(C) Particle waves

(D) Electromagnetic waves

When source and observe moving away from each
other then the new frequency will be:

(A) P = G;—E“)f (€)= (uﬂ f

v+u

_(vtug _ (Y
(B)f—(v_u)f (D)f’—~(v+u)f
Longitudinal and transverse waves
distinguished by the property of:
(A) interference (C) reflection
(B) diffraction (D) polarization
With what speed should an observer move
towards a stationary source of sound so that
frequency of sound emitted by source may appear
double of its actual frequency as listen by the
observer. Take speed of sound “v” and that of
observer as “u”:
(A)u=v Cu=2v
(B)yu=v/2 (D) u=3v
A star is moving towards Earth shows:
(A) blue shift (C) green shift
(B) red shift (D) All of these
Which of the following cannot be used in RADAR
system?
(A) infrared rays (C) microwaves
(B) X-Rays (D) radio waves
The frequency of sound appears 10% less to a
moving observer. What is the speed of observer?
(take speed of sound 350 m/s)
(A) 10 m/s (C) 35 m/s
(B) 20 m/s (D) 40 m/s
A stretched string fixed at both ends vibrates in
“n” loop. Its length in terms of wavelength is:

can be

W+ ©(n +2h
A
®) (-1 (D)n5

The speed of the. waves in the string in terms Gf
the tension F and mass per unit length (m) «‘0,@' ﬂm Ao
string is given by: i N




23.
24.
25.
26.
27.
28.
: f[‘;"
= T | "
i ‘b" x

© (A) 20m

L F
m D) v=\/Tm

Electric and magnetic fields constitute:

< _ (A) Electromagnetic wave

- (B) Transverse waves

'~ (C) Longitudinal waves
(D) Stationary Waves

Distance between any two consecutive crests or

troughs is called:
(A) Frequency (C) Wavelength
(B) Period (D) Phase difference
If 20 waves pass through the medium in 1 sec with
speed of 20ms™' then wavelength is:
(C) 400m
(B) 2m (D) Im
Progressive wave of frequency 300 Hz are
superimposed to produce a system of stationary
waves in which adjacent nodes are 1.5 m apart.
What is the speed of progressive waves?
(A) 100 m/sec (C) 450 m/sec
(B) 200 m/sec (D) 900 m/sec
In stationary wave, the velocity of particle at node
is:
(A) Maximum (C) Zero
(B) Minimum (D) Constant
In each of the following two situations a source
emits sound with a frequency of 1000 Hz. In
situation I the source is moving at 100m/s toward
an observer at rest. In situation II the observer is
moving at 100m/s toward the source, which is
stationary. The speed of sound is 340m/s. The
frequencies heard by the observers in the two
situations are:
(A) I: 1417 Hz; 1I: 1294 Hz
(B) I: 1294 Hz; II: 1294 Hz
(C)I: 1417 Hz; 11: 1417 Hz
(D) I 773 Hz; 11: 706 Hz
Which of the following is not the case of Doppler’s

effect:
w5 o)
M-

When the wave propagates, what is true about

points “P” and “C” in the l:lv;elow figure?
P L]

@

Q

(A) They are always in-phase with each other
(B) Sometimes in-phase but sometimes out-of-phase

(C) They are always out-of-phase with each other
~ (D) neither in-phase nor out-of-phase
The frequency of sound is f and velocity is v, if

uency increases to 4f velocity will be:

31.

32.

33.

34.

36.

37.

38.

39.

40.

(D) 2v
Transverse mechanical waves can propagate:
(A) both is gas and metal
(B) in gas but not in metal
(C) in metal but not in gas
(D) neither in gas not in metal
A source emits sound with a frequency of 10gg
Hz. It and an observer are moving in the samg
direction with the same speed, 100m/s. If the
speed of sound is 340m/s, the observer hearg
sound with a frequency of:
(A) 294 Hz (C) 545 Hz
(B) 1000 Hz (D) 1830 Hz
If stretching force in a stretched wired jg
increased then its frequency of oscillation:
(A) decreases (C) remains same
(B) increases (D) none of these
The frequency of stationary waves in an organ
pipe for third overtone when both ends are open
is given by:
(A) fy=v/2L (C) fy=3v/(2L)
(B) f;=4/2L (D) f; =4v/(2L)
A 100 cm long string fixed at its two end ijs
plucked from the middle. The wave length of
stationary waves generated is :
(A) 0.5m (C)2m
(B) Im (D) 3m

In standing wave if A = (/2 in case of string when
the number of loops are:
(A) one
(B) two

In stretched
independent of:
(A) tension
(B) length

(C) total mass of string

(D) the point from where the string is plucked

A stationary source emits a sound wave of
frequency “f. If it were possible for a man to
travel toward the source at the speed of sound, he
would observe the emitted sound to have a
frequency of:

(A) zero (C) 172

(B) 2173 (D) 2f

The distance between node and anti-node is 85¢m
the velocity of sound is 340 ms™ the frequency of
waves is:

(A) 100Hz (C) 200Hz

(B) 250Hz (D) 340 Hz

The frequency of the fundamental node of open
ends organ pipe is 400 Hz. If one end of pipe is
closed the fundamental frequency will be:

(A) 800 Hz (C) 400 Hz

(B) 600 Hz (D) 200 Hz

When a wave moves through 10m, a point
changes from crest to trough and time taken is 1s.
then the wavelength of the wave and its frequency
are:
(A) 20m, 0.5 Hz

(C) three
(D) four

string, the speed of wave is

(C) 10m, 1 Hz



42.

43

44.

45.

46.

47.

48.

49,

50.

<51,

(B)OSm,ZOHz (D) Im, 10 Hz
Set of frequencies which are multiples of
fundamental frequency is called:

(A) amplitude (C) beat frequency

(B) speed (D) harmonics

Which one is correct relation for fundamental
frequency of open and close pipe:

(A) fcwpt:n = 2fclosed (C) fopen = ciosed

(B) I'::Ic'sed = 2fopen (D) f‘operl l/fclosed

A phase angle of 180° is equivalent to the path
difference of:

(A) M4 C)A

(B) A2 (D) 2A

A piano wire has length L and mass M. If its
fundamental frequency is f, its tension is:

(A) 2Lf/m (C) 4LMF*

(B) 2Mf*/L (D) 4f'L'/M

An observer is moving with ' of the speed of
wave, away from the source its actual frequency is
100 Hz find it’s apparent frequency:

(A) 300 Hz (C) 125 Hz

(B) 175 Hz (D) 75 Hz

The ratio of the nodes and antinodes in a closed
pipe system (open at one end is always):

(A) less than one (C) equal to one

(B) greater than one

(D) less than or equal to one

Oscillating charge produces:

(A) mechanical wave (C) matter waves

(B) electromagnetic wave (D) longitudinal wave

A source of frequency “f’ sends waves of
wavelength “L” traveling with speed “v” in some
medium. If the frequency is changed from f to
“2f”, then the new wavelength and new speed are
(respectively):

(A)2A, v (C)A2,v

(B) A, 2v (D) A, v/2

When a certain string is clamped at both ends, the
lowest four resonant frequencies are measured to
be 100, 150, 200, and 250 Hz. One of the resonant
frequencies (below 200 Hz) is missing. What is it?

(A)25 Hz (C) 50 Hz

(B) 75 Hz (D) 125 Hz

A stationary source generates 5.0Hz water waves
whose speed is 2.0 m/s. A boat is approaching the
source at 10m/s. The frequency of these waves, as
observed by a person in the boat, is:

(A) 15 Hz (C) 20 Hz

(B)25 Hz (D) 30 Hz

A stationary source “S” generates circular
outgoing waves on a lake. The wave speed is

5.0m/s and the crest-to-crest distance is 2.0m. A -

person in a motor boat heads directly toward S at
lﬂmls, To this person, the frequency of these

(C) 1 SHz
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57.
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63.

(A) Intenmty of sound

The three longest wavelengths in the wire are (in

meters):

(A)4,2,1 (C) 2, 1,8:67
(B)2,0.67,0.4 (D) 1,0.5,0.33

The diagram shows four situations in which a
source of sound “S” with frequency “f’ and a
detector “D” are either moving or stationary. The
arrows indicate the directions of motion. The
speeds are all the same. Detector 3 is stationary.
The frequency detected is the same. Rank the
situations according to the frequency observed by
the detector D, lowest to highest.

o «—@® <90 e— @ > <9
D S D S I D
1 2 3 4
(A)1,2,3,4 ©)4,3,2,1
(B)1,3,4,2 (D) 2, 1,34
In transverse waves the particle of the medium
vibrate:

(A) along the direction of the motion

(B) perpendicular to the direction of wave motion

(C) opposite to the direction of motion of wave

(D) do not vibrate

The waves which do not require a material
medium for their propagation are called:

(A) mechanical waves (C) matter waves

(B) electromagnetic waves(D) compressional waves
The linear distance between two nearest points of
a medium vibrating in phase is:

{A) time period (C) frequency

(B) phase difference (D) wave length

The rise in pitch of an approaching siren is an
apparent increase in its:

(A) speed (C) amplitude

(B) frequency (D) wavelength

The distance covered by wave in 1 second is:

(A) Wavelength (C) Wave number

(B) Frequency (D) Wave speed

Which one of the following media can transmit
both transverse and longitudinal waves:

(A) Solid (C) Gas

(B) Liquid (D) Plasma

An organ pipe with both encs open is 0.85 m long.
Assuming that the speed of sound is 340m/s, the
frequency of the third harmonic of this pipe is:

(A) 200 Hz (C) 300 Hz

(B) 400 Hz (D) 600 Hz

The sounds of the frequency greater than 20000
Hz are called:

(A) supersonics (C) infrasonic
(B) ultrasonic (D) all of these
The louder the sound the greater will be lm
(A) Amplitude o fal e
(B) wavelength

Pitch of sound depemi!
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70.

71.
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per second pass through a medium at
speed of 30 ms”, the wavelength is:

(A)30m (C)15m

(B) I m (D) 900 m _

The waves associated with particles in motion are
called:

(A) Light waves

(B) Matter waves

(C) Electromagnetic waves

(D) Both “A™ and “B” .
When a transverse wave is reflected on going
from a denser to rarer medium, then:

(A) there is 180 phase shift

(B) a crest is converted into trough

(C) there is no change in phase shift

(D) a trough is converted into crest

The distance between two consecutive nodes or
anti nodes is:

(A) M4 (C) A2

(B) A (D) 21

A 200 cm organ pipe with one end open is in
resonance with a sound wave of wavelength 270
c¢m. The pipe is operating in its:

(A) fundamental frequency

(B) third harmonic

(C) second harmonic

(D) fourth harmonic

The wavelength of the fundamental mode of
vibration of closed pipe of length “{":

(AL /2 ©c/4

(B) € (D)4 (

Sonar is the technique used for detecting the
object:

(A) In air (C) underground

(B) under water (D) on earth

Stationary waves are generated on a string of
length “€”. Its fundamental frequency is given by:
(A)f;=2C/v ©) f, =v/2(

(B)fi=v/L( (D) fi=2v/(

The distance between the node and the next anti
node is:

(A) M4 (C) 12

(B) A (D) 2

A string of length *“f” can be maintain the
stationary waves of wavelength “A” given by:

20
== © 1=
(B) A, =2(n (D) A, = €/2n

The phase angle of 90° is equivalent to a path
difference of:

(A) M4 (C) Az
(B) X (D) 2A
Stationary waves consist of:

- (A) Crest and troughs

) Compression and elongations
(C) Nodes and antinodes
- (D) reflection and refraction

e is the correct relation for one end

7

78.

79:

80.

81.

82.

83.

84.
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86.

(C) Ay = 4Un

(A) A =2C m
(D) Ay = nv/4l

(B) An=nv/ (

During a time interval of exactly one period of

vibration of a tuning fork, the emitted soupng
travels a distance: -
(A) equal to the length of the tuning fork
(B) of about 330m
(C) equal to twice the length of the tuning fork

(D) of one wavelength in air

Car “A” has a siren sounding a note of 540 Hz. A
listener in car “B” hears a note of 544 Hz. Both
move in same direction. One concludes that ;

(A) “B” leads “A” and move faster

(B) “B” is behind and moves slower

(C) Both move with same speed

(D) “B” leads “A” and moves slower

For same mass and length, if tension of g3
vibrating string is increased by four times, the
speed of wave increases by:

(A) 2 times (C) 4 times

(B) 6 times (D) \E times

The fixed ends of a vibrating string are:

(A) Nodes (C) Antinodes

(B) Overtones (D) All of these

The string of length “{” fixed at both ends is
vibrating in two segments, the wavelength of wave
is:

(A)C /2 (C) (

(B) 2C (D) 4C

When two identical waves move in the same
direction, they give rise to:

(A) Stationary waves (C) Interference

(B) beats (D) Doppler’s Effect

At open end of an organ pipe:

(A) Nodes are formed

(B) Nodes and antinodes may be formed

(C) Antinodes are formed

(D) Neither node nor anti-node is be formed

Organ pipe “Y” (open at both ends) is half as long
as organ pipe “X” (open at one end) as shown.

The ratio of their fundamental frequencies fy:fy
is:

¥
X

(A) 1:1 (©)1:2

(B) 2:1 (D) 1:4

A stretched string 4m long and it has 4 loops of
stationary waves, then the wavelength is:

(A) I'm (C)2m

(B)3m (D)4 m

A stationary wave is established in a string which
vibrates in four segments at a frequency of 120Hz
Its fundamental frequency is:

(A) 15 Hz (C)30 Hz

(B) 60 Hz (D) 480 Hz

| 1]
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88.

89.

90.

91.

92.

93.

94.
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96.
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" If the speed of sound is 340 m/s, the length of the

shortest closed pipe that resonates at 100 Hz is:
(A) 170 cm (C) 17 em '
(B) 42.5cm (D) 85 cm

The lowest tone produced by a certain organ
comes from a 3.0 m pipe with both ends Openg If
the speed of sound is 340 m/s, the frequency- of
this tone is approximately:

(A) 7 Hz (C) 14 Hz

(B) 28 Hz (D) 57 Hz

If the speed of sound is 340m/s, the two lowest
frequencies of an 0.5-m organ pipe, closed at one
end, are approximately:

(A) 170 and 340 Hz (C) 170 and 510 Hz

(B) 340 and 680 Hz (D) 340 and 1020 Hz

The waves used in “Sonar” are:

(A) Electromagnetic waves(C) Matter waves

(B) Sound waves (D) Water waves

An organ pipe with one end closed and the other
open has length “L”. Its fundamental frequency is

proportional to:

(A)L. (C) /L

(B) 1/L° (D)L

Four organ pipes are described below. Which one
has the highest frequency fundamental?

(A) A 2.3 m pipe with one end open and the other

closed
(B) A 3.3 m pipe with one end open and the other

closed

(C) A 1.6 m pipe with both ends open

(D) A 3.0 m pipe with both ends open

The speed of stars and galaxies can be calculated
by:

(A) Compton effect
(B) Doppler’s effect
In the diagram below, the interva
Displacement

A

[) (@]

(C) Stefan’s law
(D) Pascal’s law
| PQ represents:

L Time

(C) wavelength

(A) wavelength/2
(D) period/2

(B) 2 x amplitude
Sinusoidal water waves are generated in a large
ripple tank. The waves travel at 20 cm/s and their
adjacent crests are 5.0 cm apart. The time
required for each new whole cycle to be generated
is:

(A) 100 s
(B)2.0s

Any point on a s

(C)4.0s
(D)0.25 s
tring carrying a sinusoidal wave

is moving with its maximum speed when:

(A) the magnitude of its acceleration is a maximum

(B) the magnitude of its displacement is a maximum
acement is a minimum

(C) the magnitude of its displ

(D) the magnitude of its displacement is half the
amplitude

A string carries a sinus

amplitude of 2.0 cm and a

oidal wave with an
frequency of 100 Hz.

98.

99,

100.

101.

102.

103.

104.

The maximum speed of any poin he string is:
b : é)p4,0 ;3: the string is:
(B) 6.3 m/s (D) 13 m/s

A transverse traveling sinusoidal wave on a string
has a frequency of 100 Hz, a wavelength of 0.040
m, and an amplitude of 2.0mm. The maximum
velocity in m/s of any point on the string is:
(A)0.2 (©) 13

(B) 4 (D) 15

A transverse traveling sinusoidal wave on a string
has a frequency of 100 Hz, a wavelength of 0.040
m, and an amplitude of 2.0 mm. The maximum
acceleration in m/s” of any point on the string is:
(A)0 (C) 130

(B) 395 (D) 790

The speed of a sinusoidal wave on a string

depends on:

(A) the frequency of the wave
(B) the amplitude of the wave
(C) the wavelength of the wave

(D) the tension in the string
The tension in a string with a linear mass density

of 0.0010 kg/m is 0.40 N. A sinusoidal wave with a
wavelength of 20 cm on this string has a

frequency of:
(A)0.0125 Hz
(B) 100 Hz (D) 630 Hz

When a 100 Hz oscillator is used to generate a
sinusoidal wave on a certain string the wavelength
is 10 cm. When the tension in the string is doubled
nerator produces a wave with a frequency

(C)0.25 Hz

the ge
and wavelength of:

(A) 200 Hz and 20cm
(B) 100 Hz and 20 cm (D) 100 Hz and 14 cm

A column of organ is open at one end and closed
at the other. The shortest length of such a column
that will resonate with a 200 Hz tuning fork is
42.5 cm. The speed of sound in organ must be:

(A) 85.0m/s (C) 170m/s

(B) 340m/s (D) 470m/s

A long string is constructed by joining the ends of
two shorter strings. The tension in the strings is

the same but string I has 4 times the linear mass

density of string IL When a sinusoidal wave

passes from string I to string II:
(A) the frequency decreases by a factor of 4

(B) the frequency decreases by a factor of 2

(C) the wavelength decreases by a factor of 4

(D) the wavelength decreases by a factor of 2

Three separate strings are made of the same
material. String 1 has length L and tension T ,
string 2 has length 2L and tension 2T, and string
3 has length 3L and tension 3T . A pulse is started
at one end of each string. If the pulses start at the
same time, the order in which they reach the

other end is:
(A)1,2,3
(B)2,3,1 (D)

(C) 141 Hz and 10cm
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112.

113.

A long string is constructed by joining the ends of
two shorter strings. The tension in the strings is
the same but string [ has 4 times the linear mass
denmsity of string II. When a sinusoidal wave
passes from string I to string II:

(A) the frequency decreases by a factor of 4
(B) the frequency decreases by a factor of 2
(C) the wave speed decreases by a factor of 4
(D) the wave speed decreases by a factor of 2
Two pipes are each open at one end and closed at
the other. Pipe “A™ has length “L™ and pipe “B”
has length 2L. Which harmonic of pipe “B”
matches in frequency the fundamental of pipe
(A) The fundamental (C) The second
(B) The third (D) The fourth
A wave on a stretched string is reflected from a
fixed end “P” of the string. The phase difference,
at “P”, between the incident and reflected waves

is:

(A) zero
(B) =2 rad
{C)arad
(D) depends on the velocity of the wave
A standing wave:

(A) can be constructed from two similar waves

traveling in opposite directions

(B) must be transverse
(C) must be longitudinal

(D) has motionless points that are closer than half a

wavelength

A standing wave pattern is established in a string

as shown. The wavelength of one of the

component traveling waves is:

(A)0.5m (C) Im

(B) 2m (D) 4m

Standing waves are produced by the interference
of two traveling sinusoidal waves, each of
frequency 100 Hz. The distance from the second
node to the fifth node is 60 cm. The wavelength of
each of the two original waves is:

(A) 50 cm (C)40 cm

(B)30cm (D) 20 cm

A string of length 100 em is held fixed at both
ends and vibrates in a standing wave pattern. The
wavelengths of the constituent traveling waves
CANNOT be:

(A) 400 cm (C) 200 cm

(B) 100 cm (D) 66.7 cm

A string of length L is clamped at each end and
vibrates in a standing wave pattern. The

wavelengths of the constituent traveling waves
CANNOT be:

(A)L

(C)2L
(B) L2

(D) 4L

114.

116.

117.

118.

119.
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Two sinusoidal waves, each of wavelength Smapg

amplitude 10 cm, travel in opposite directions g
a 20 m long stretched string that is clamped ¢
each end. Excluding the nodes at the ends of i

string, how many nodes appear in the resulting
B .
standing wave?

A string, clamped at its ends, vibrates in three
segments. The string is 100 c¢m long. The
wavelength is:

(A)33.3cm (C) 66.7 cm

(B) 150 cm (D) 300 cm

A stretched string, clamped at its ends, vibrates ip
its fundamental frequency. To double the
fundamental frequency, one can change the string
tension by a factor of:

(A)2 (C)4

()2 (D)7

A 40 cm long string, with one end clamped and
the other free to move transversely, is vibrating in
its fundamental standing wave mode. The
wavelength of the constituent traveling waves is;
(A) 20 cm (C)40 cm

(B) 80 cm (E) 160 cm

A 30 c¢m long string, with one end clamped and
the other free to move transversely, is vibrating in
its second harmonic. The wavelength of the
constituent traveling waves is:

(A) 10 cm (C)30cm

(B) 40 cm (D) 60 cm

A 40 cm long string, with one end clamped and
the other free to move transversely, is vibrating in
its fundamental standing wave mode. If the wave
speed is 320 cm/s the frequency is:

(A)2Hz (C)16 Hz

(B) 8Hz (D)4 Hz

Take the speed of sound to be 340 m/s. A thunder
clap is heard about 3 s after the lightning is seen.
The source of both light and sound is:

(A) moving overhead faster than the speed of sound
(B) emitting a much higher frequency than is heard
(C) emitting a much lower frequency than is heard
(D) about 1000m away

A sound wave has a wavelength of 3.0 m. The
distance from a compression center to the
adjacent rarefaction center is:

(A)0.75 m ©)15m

(B)3.0m (D) 4.0 m

WAVES

Doppler’s effect is applicable on both sound
(mechanical) and light (electromagnetic) waves
equally. :

—d



Phase differnce  Displacement

2n R
o n .
Phase difference = . (Displacement)
; 2nx
Phase difference = N
03.(C)
1 L
= 2_L\/_I\'4
4fL’ =%:> F = 4MFL
2 L
F= 4Mf'(L + 100)
—4M1£(L +—5—L-) 4Mf‘L(10 ) =1.05F
100 100 o
AF=F - F=0.05F
=0.05 x100% =5 % = AF = 5% of F
04. (A)
When plane moves faster than the speed of sound a
conical surface of concentrated sound energy
sweeps over the ground as a supersonic plane passes
overhead. It is known as sonic bomb.
05. (D)
c
_(C+U.f
o1 ( c \¢
A Letu) A
1 _ ( c \1
A \c+ u_) %
(etu)=ch' /A
_CN
= =t
650 650 -500 150
us=c(590 =500 )7 500°
06. (B)
When a star is moving away from Earth show a red
shift. The emitted waves have a longer wavelength
than if the star had been at rest. So, the spectrum is
shifted towards longer wavelength, i.e., towards the
red end of the spectrum.
- 07.(B)

Radar is a device for transmitting and receiving
radio waves and is used to determine the speed and
the elevation of an airplane. When a plane is
approaching towards the radar, then the wavelength
of the wave reflected from airplane would be shorter

~ and if it is moving away, then the wavelength would
be larger.

v+vl3‘ 4
e v )f"if

]

10. (B)

11.(C)

12. (B)

13.(C)

14. (D)

15.(A)

16. (A)

17. (B)

18. (C)

19. (D)

20. (A)

wave may change but the speedof wave does not .

change. Speed of wave depends upon the nature of
medium.

Speed, frequency and wavelength of a wave -are
related with each other but not amplitude,
v=1\

For half wavelength (rarefaction)
1/ 1 1
& 2(500) =1000°°

Longitudinal waves are basically produced due to the
pressure applied on the medium. From which
compressions are produced, which further make
rarefactions. That is why longitudinal waves are also
called as pressure waves,

=i

Only transverse waves can be polarized.
v+u
f :( )f
\

ifu=v
V)szf

v+
el
v

When a star is moving towards the Earth show a blue
shift. The emitted waves have a shorter wavelength
than if the star had been at rest. So, the spectrum is
shifted towards shorter wavelength, i.e., towards the
blue end of the spectrum.

X-rays are very high energy electromagnetic waves.
It is harmful to use for communication purposes.

As apparent frequency decreases. So, observer is
moving away from the stationary source.

pi= (uq)f
Vv

¥ vV—1u
0.91’—(——“v )f
09v=v-u,

u,=v—-09v=(0.1)v=(0.1)350) = 35 m/s

l ¢ SN A‘|~:
Length of 1 loop in terms of wave length =35

Length of n loops in terms of wave length ='n%

The speed “v” of the waves in the string
upon the tensnon “p» and mass. unit ls
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21. (A)
Waves that do not require any medium for their
propagation are called electromagnetic waves. These
waves propagate due to the oscillations of electric
and magnetic fields.

22. (C)
The distance between any two consecutive crests or
troughs, is called wavelength.

23. (D)
The number of waves passing through a point per
second in known as frequency. So,
f=20Hz

AM2=15=A=3m
fA = (300)(3) = 900 m/s

V=

25.(O)
The points on stationary wave which are
- permanently at rest are known as nodes.
26. (A)
Situation [:

e A g 340
F= (v = u) f= (340 A 100) (1600)

340
(240) (1000) = (12 (1000) = 1417 Hz

Situation II:

v+ug) . (340 + 100
f“( )f‘( 340 )“000)

v
44
(348) (1000) = ( 3 (1000) = 1294 Hz
27.(B)
All are the cases of Doppler’s effect except (B).
28.(0)

The points separated from one another through
distances of A, 2A, 3A, ... are all in phase with each
other. The distance between “P” and “C” is not in
integral multiple of wavelength. So. These are
always in out of phase.
29. (A)
Speed of sound in any medium depends upon the
properties of the medium. In a certain medium if
frequency increases then its wavelength decreases
with same rate. So, speed remains constant.
30. (C) :
Transverse and longitudinal waves can be set up in
solids. In gases transverse waves die out very
quickly and usually cannot be produced at all.
31.(B) A
As there is no relative motion between source and
observer. So, apparent change in frequency will not
be observed.

i Vl;
=20\ m iy
l‘ o7 \[i
33.(D)
e Vo
Tl 7 ,
for 3" overtone means 4™ harmonic
) v
f4 1(51—
34. (C)
\2=0L=>A=20=2(1)=2m
35. (D)
{ ——»
[ 4(7«;/-2-)
(=20 =A=02
36. (D)
Fxl(
37.(D)
1 +
Gl
38. (A)
A4 =085=>L=4(0.85)=3.4m
v 340
f—k= 34 = 100 Hz
39.(C)
=
0= P
R R0 0.5 o A | Z
40. (A)
Time for half wave (crest to trough), T=1s
Time for 1 wave (crestto crest), T=2s
 fa |
f=7=5=05Hz
wavelength (crest to crest) = 2(10) =20 m
41. (D)
The frequencies which are integral multiples of the
fundamental frequency are called harmonics or
overtones.
Stationary waves can be set up in the string only with
discrete set of frequencies (f,2f},3f,4f, ...... )
nf}) is called harmonic series.
42. (A)
v
fopen = 3¢
v- o lrv
fclosed = 4_£ . 5 2(:) Qf:;lmd 2 topen f = fopm 5 chloscd
43.(B) -
Phase differnce _ Path differnce
2n = A
- Path differnce A

=> path difference = 5

2n A

| B
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e

e 303
r:(‘——‘—)f= f=5(100)=75 Hz

46. (C)

In closed pipe

No. of nodes = No. of antinodes

No. of nodes _

No. of antinodes
47.(B)
Waves that do not require any medium for their
propagation are called electromagnetic waves. These
waves are produced by the oscillations of charge
particles that produce changing electric and magnetic
fields.
48. (C)
Speed of sound in any medium depends upon the
properties of the medium. In a certain medium if
frequency increases then its wavelength decreases
with same rate. So, speed remains constant.
49. (O) .
Stationary waves can be set up in the string only with
discrete set of frequencies (fi,2f},3f,4f),

nf)) is called harmonic series.
If first harmonic (f;) is 50 Hz then next harmonics

will be 100 Hz, 150 Hz, 200 Hz and 250 Hz.
50. (D)
+ 2+ 10
r=("—;—"“) f=( )(5)=30 Hz

2
51. (D)
_(vtu, z(v+gq)=(v+ui)=(5+3)=
© ( v ) F=\vr x T g
52.(C)
2(
M= 20=2(1)=2m
2t
hy=7% =(=Im
22l
K3=? = —(3—) =0.67m
53. (A)
Situations can be well explained by the following
relation. 2
o=(12%)r
v+u,
In diagram | fp<f
In diagram 2 fp=f
In diagram 3 fp>f
In diagram 3 fp>>f
(fp); < (fp)a < (fp)s < (f;
<4 (B) ph <(fp)2 < (fo)s < (fo)a

_The waves, in which particles of the medium vibrate
in a line perpendicular to the direction of

propagation of waves, are known as transverse
waves.

55. (B)
Waves that do not require any medium for their
propagation are called electromagnetic waves.

56. (D)
The points separated from one another through

distances of A, 24, 3A, ... are all in phase with each

other.
57.(B)
)f
u
|

\l
e
v_-

v
As
V= U

>f
So, the pitch of the sound increases.

58. (D)

- |tn
=

et
]

59. (A)
Both types of waves can be set up in solids. In fluids

transverse waves die out very quickly and usually
cannot be produced at all.

60. (D) e :
f;= 3(7) = 3(2(0_85)) - 3( : '7) = 3(200) = 600 Hz

Sound waves having frequency greater than 20000
Hz are called ultrasonic and less than 20 Hz are

called infrasonic.

61. (B)

62. (A)
Loudness of sound depends upon the amplitude.
63. (D) :
Pitch of sound depends upon the frequency of sound.
64. (B) :
The number of waves passing through a point per
second in known as frequency. So, f= 30Hz

v 30
v-f?&:l—f—m—]m

65. (B)
Waves associated with microscopic particles moving
with very high speed are called matter waves.

66. (C)
If a transverse wave travelling in a denser medium is

incident on a rarer medium then it is reflected =

such that there is no phase change.

67.(0) ‘ T s
The distance between two consecutive n
 distance between two consecutive antinodes =

AL 4L o)
e v T

For closed end pipe harmonics are
fiy 385 Sty z BLE

68. (B)

69. (D)
Ma= (= Ar=40
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e - Fg.(a)
. ‘w‘. m V . -
' ~ Sonar is derived from sound navigation and ranging.
It is a technique which is used to detect and locate

the objects like submarine, antisubmarine weapons,
mine hunting under water and depth measurement

of sea.

71.(C)
fi=3¢

72. (A)

The distance between node and next antinode = The
di  ce between antinode and next node = A/4

73. (A) ‘
T  general formula for wavelength of stationary
wave in string is:

20
“n
74. (A)
Phase differnce  Path differnce
2n i A
%=_Path d;{’fernce = path difference = I
75. (O)

The wave in which some particles of medium are
stationary is called stationary wave and such
particles possessing zero displacement are called
nodes. The particles having maximum displacement
are called antinodes.

76. (C)
The general formula for wavelength of stationary

wave closed end organ pipe: A, = —

n
77. (D)

One time period is the interval in which one
wavelength is completed.

78. (D)

As Car “A” is source and car “B” observer.
As

fg>fy
So, (D) is correct.

BT T
VEAN i~ m
\,_

vee\F

83. (O

84. (D)

86. (C)

87. (D)

88. (D)

90. (B)

91. (C)

92. (C)

93. (B)

Two waves having same frequencies and trayej| 3
in the same direction, when they superpoge
interference is produced.

If the reflecting end is open, the air molecules have'.!'
complete freedom of motion and this behave ag 5.

an
antinode. i

v
&=3C
f__V__l
YT2L/2 L
f_vAL_1_
f, vL 4
20 2(4
Ag="= ‘—L‘)':.’Zm
n 4
fy=4f, = f, =1,/4=120/4 =30 Hz
.V v 340 .
’r74L:>L—4f—4(|00)—0.85m 85 cm
\ 340
f=i=2(3):57l~lz
. 340
11:IZMII7OHZ

fy=3f, =3(170) =510 Hz

Sonar is derived from sound navigation and ranging.
It is a technique which is used to detect and locate
the objects like submarine, antisubmarine weapons,

mine hunting under water and depth measurement
of sea.
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For open pipe:

Y _ vV N

b =3~ 20632

vy _ VN Y

T TE

For closed ended pipe:

YV __ v

'T4LT423)" 92

sl oa¥ E
'T4LT2(33) 66 : 4

1.6 m pipe with both ends open have highest
fundamental frequency. %
Astronomers use the Doppler effect to determine
speed of stars and galaxies by comparing

spectrum of light from stars with light from
laboratory source. . ' g
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The interval PQ = time to
wavelength = Period/2 complete the half
95. (D)
k- 5
V_T:T"vz-z—o—ozss
96. (C)

Wave is basically the oscillations of the particles of

the -medium. Its speed will be maximum at mean
position where displacement is minimum.
97. (D)
V= Xo0 = X,(27f) = (0.02)(2n)(100) = 4n
=4(3.14)=12.56 m/s ~ 13 m/s

98. (O)
V= X0 = Xo(27f) = (0.002)(2)(100) = 0.47
=0.4(3.14)=1.256 m/s ~ 1.3 m/s
99. (D)
a= 0%, = 4rfx, = 4n%(10%)(2x107%) = 80r>
=80(9.8) ~ 790 m/’ because (n° ~ g)
100. (D)
[ _. [Fxt
V=N /e~ m
101. (B)
F 0.4
Vo= mit =~ mfj = \J400 = 20 m/s
(linear mass density = m/()
_y_20_
f 202 100 Hz
102. (D)
As the frequency of wave depends upon the
frequency of oscillator. So, it remains same.
v=1fA
v | E
~FmE\[ it
Ao \]%'
If tension is doubled then A becomes \]5_ times.
103. (B)
v
f=ar
v = 4fL = 4(200)(0.425) = (200)(1.7) = 340 m/s
104. (D)
v=fA
v 1 F
=\
I o]
LL=?_X§@= w0y _ . [0 _1
A1 F (m/C), 4m/0y 2
£\ (/O
M =L21
105. (C)
: _ . [zxL
Vi m

F
ﬂ:l@z.fﬂnﬂlu_ [y, 1
Vil \/T (m/f»)l_ é(ﬁg)uﬁ=i

(m/C

T
Vv

v = ‘21

107. (C)
v v

=3, ~ar

po ¥ l(l Lo b

B=ar, 8L 2ap) "2 (L é&lsm2L)

f‘\ = ZfB
108. (C)

If a transverse wave travelling in a rarer medium is
incident on a denser medium then it is reflected
such that it undergoes a phase change of 180° or
rad (crest as trough or trough as a crest).
109. (A)

When two waves of same frequencies move
oppositely along the same line in a medium, when
they combine according to the principle of
superposition, at certain frequencies special kind of
wave is formed called stationary wave.

110. (D)
3?JlL:£:>7\:23—[=§3§):4m

111. (C)
Distance b/w 2™ and 3" node =7—2L
Distance b/w 3™ and 4" node = %
Distance b/w 4™ and 5" node = %

So, Distance b/w 2™ and 5™ node =% + % +% = %
%= E=> h='23—t='2£g9lcm=40cm

112. (A)

Maximum wavelength in stretched string = 2( = 200 cm
So, it can never be greater than 2C = 200 cm
e Maximum wavelength in stretched string = 2L
So, it can never be greater than 2L
114. (D) '
1 complete wave forms 2 loops.
No. of nodes in stretched string = No. of loops + 1
Total no. of loops in the string of length 20 m =38
Total no. of nodes in 8 loops = 8 + l 37 i
No. of nodes excluding the node at the ends =9 -2=7 i
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115.0) | (=2 gs He i
&=[:A=g—c=2£]002cm—667cm 1520 2(2) jl
2 3 3 il What is it that we use to calculate the speeds o
116.(C) . distant stars and galaxies? (UHS 2009) ‘
I B (A) Doppler effect (C) Beats |
fi=3t\m (B) Interference (D) All of these
fi < \[? (A)
117. (B) Doppler effect can be used to calculate the speed
%= 0= 4= 20 = 2(40) = 80 cm of distant stars fmd galaxies. ‘
i 5. Speed of waves 1s equal to: (UHS 2009)
118. (C) (A) fA (C) Both (A) and (B)
A=0=30cm A
119. (D) (B) T (D) AT
v 320
fi=3¢"2@0) * (B) | _
. Distance A
120. (D) Speed of waves = _T__— =T
§ = vt = (340)(3) = 1020 m = 1000 m Alis =
"121. (D) . 6. Two waves of same amplitude are traveling in the
The distance from a compression center to the same direction and are out of phase, their
adjacent rarefaction center is = A2 = 1.5m resultant wave is: (UHS 2010)
(A) Zero amplitude
PAST MDCAT (B) The sum ofump]itudc; of two waves
(C) Difference of the amplitudes of two waves
(2008-2019) (D) Double the amplitude of either wave
(A)
- ————— The superposition of two Waves of same
1k A standing wave pattern is formed when the amplitude and are out of phase, then the
length of string is an integral multiple of displacement of resultant wave will be zero
wavelength. (UHS 2008) (According to principle of super position).
(A) Triple (C) Half 7. An organ pipe closed at one end has a length of 25
(B) Full (D) Double cm. wavelength of the fundamental note is:
©) (UHS 2010)
\ =£ (A) 25cm (C) 100cm
nEin (B) S0cm (D) 75 cm
= nx% = Integral multiple of half of wavelength (©) A
- - A= where n= 1,3.5,...
2. Two waves of slightly different frequencies and n
travelling in same direction produces For fundamental mode of vibration
(UHS 2008, 2009) 4 i
(A) Interference (C) Stationary waves METT 4(=4(25 cm) = 100 cm
(B) Polarization (D) Beats 8. A source “Y” of known frequency produces 4
(D) N beats with a source of 240 Hz and 8 beats with a '-
Definition of beats. sound of 252 Hz. Frequency of the source “Y” is:
(UHS 2010) i
3. Transverse wave cannot be setup in (A) 244 Hz (C) 248 Hz f
(UHS 2008) (B) 236 Hz (D) 246 Hz ]
(A) Metals (©) Flu.ids (A)
(B) Solids (D) Soil “Y™ produces 4 beats with source of 240 Hz. This
© shows that the frequency of Y will be either
Transverse waves are also called surface waves. 236 Hz or 244 Hz.
They cannot propagate within the fluids. If the frequency of “Y” is 236 Hz then it produces ‘
16 beats with 252 Hz source while the source “Y"
4. A 2 m long pipe is open at both ends. What is its produces 8 beats with 252 Hz. So, the frequency
harmonic frequency? (Speed of sound is 340 m/s) of “Y” is 244 Hz.
((li;stéogsl)-lz (C) 220 Hz 9. A source of sound wave emits waves of frequency
{ “f, If “v” is the speed of dw then what
(B) 85 Hz (D) None of these . peed.of sount wayes;
will be the wavelength of waves: (UHS 2011)
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v V= Uy
(A)F (e
(B) vf (D) (v —u,)f

(A)
1 =>A=7F

10. The spectrum of a star’s light is measured and the
wavelength of one of the line as the sodium’s line
is found to be 589 nm. The same line has the
wavelength of 497 nm when observed in
laboratory. This means the star is: (UHS 2011)

(A) Moving away from the Earth
(B) Moving towards the Earth
(C) Stationary
(D) Revolving around the planet
(A)
Areal = 497 nm
Aapparen = 389 nm
As
laprnarc'n[ > ;\real
This shows that star is moving away from Earth.

11. In the diagram below, the displacement of an
oscillating particle is plotted against time. What
does the length “PR” on the time axis represents?
(UHS 2012)

Displacement .
P/
0 ,
\/ R \I ime
(A) Twice the frequency (C) Half the frequency
(B) Half the period (D) Twice the period
(B)
Length of “PR” = Half of wavelength = 1/2
Time for half wavelength = T/2 = half the period

12. When the source of sound moves towards the
stationary observer, the value of apparent
frequency “f,” is: (UHS 2012)

_ v+u.) :( i )
we=(")  on-(
(v _ (v
®i=() @5
(B)

f0=( ad )f
V-—u

13. An observer moves with velocity “v,” towards a
stationary source, then the number of waves
received in one second is: (UHS 2015)

o [ Y
(B)f’=f(\,_vv) (D)f’=t(i%’“)

e
v

(C

14.

The red shift measurement of Doppler
galaxies indicate that the universe is: (UHS 2016)
(A) Expanding (C) Stationary

(B) Contracting (D) Oscillating

(A)

Red shift in Doppler effect means that galaxies
are moving away ‘from Earth (universe is
expanding).

A wave traveling with speed of 130 m/s having

wavelength of 5 m. what is its frequency?
(UHS 2017)

(A) 650 Hz
(B) 20 Hz

(C) 26 Hz
(D) 3.8 x 10° Hz

(©)

16.

A metallic wire of length 2 m hooked between two
points has tension 10 N. if mass per unit length is
0.004 kg/m, its fundamental frequency emitted by
wire on vibration is? (UHS 2017)

(A)48 Hz (C)12.5Hz

(B) 24 Hz (D) 6.25 Hz

(©)

N By 0 1 [10
PT20\ mt T 2(2) \/ 0.004 T 4\/0.004

=12.5Hz

17.

A shock wave is produced due to an earthquake
which makes the buildings move in the direction
of shock wave. Which progressive wave would
this be? (UHS 2018)
(A) Transverse wave
(B) Longitudinal wave

(C) Material wave
(D) Particle wave

Shock waves are longitudinal in nature (Like
sound wave)

18.

The wavelength of the electromagnetic wave
having frequency of 3 kHz will be: (UHS 2019)

(A) 80 km (C) 100 km

(B) 140 km (D) 120 km

©

¢ 3x10° .
?:W;IOOX 10" m= 100 km

19.

What -will be the expression for the observed
frequency, if the source is moving towards the

observer: (UHS 2019)
\4
@il

A)f,= (v fu)f
(B) f, = (v ;u)f (D) f, = (V :’u)f

(D)

fo=( > )f
V=l




Unit 07 (Light)

03.

04.

05.

06.

07.

Which of the following is a

i not necessary
condition(s) to observe the phenomenon of

interference of light waves clearly?
(A) beams should be monochromatic

(B) wavelength of beams should be different

(C) amplitude of interfering beams should be small
(D) both (B) and (C)

Which of the following statements must be true
for two monochromatic beams of light to be
coherent?

(A) they have almost the same amplitude

(B) they produce constructive interference

(C) they have constant phase difference

(D) Different frequencies

For two sources to be coherent, the waves emitted
by these sources should have:

(A) constant phase difference

(B) same wavelength

(C) same amplitude

(D) All of these
. The color of light is determined by its:
(A) Wavelength (C) Velocity
(B) Frequency (D) Amplitude
Young’s Double slit experiment is basically used
to study: .
(A) refraction of light (C) interference of light

(B) Polarization of light (D) reflection of light
Destructive interference will take place if path
difference between two waves is:
(A) mA; where m=1/2,3/2,5/2,...
(B) mA/2; where m=1,2,3,...
(C) mA/4; where m=1,2.3,...
(D) mA/3; where m=1,2,3,...
In Young’s double slit experiment, if the screen is
moved away from the slits:
(A) fringe spacing remains unchanged
(B) fringe spacing decreases
(C) fringe spacing increases
(D) the waves never interfere
In young’s experiment more orders of spectra can
be observed by: :
(A) increasing the wavelength of light
(B) increasing slit separation
k ng the distance between screens

can be observed in:
: . (C) sound waves
3 (D) all of these
ce in thin film depends upon:
ence  (C) Thickness of the film
a0y

e slit a aratus is immersed in

13.

14.

16.

17.

18.

19.

20,

21.

(D) independent of the colour of light

109

(A) Decreases

‘ : (C) Becomes infinite
(B) Remains unchanged

(D) Increases
A maxima is produced at points where path
difference for two monochromatic waves is:
(A) A (C) a2
} 3A

(D)=

.,
(B)]

I'he distance between two adjacent bright fringes

is Ay = );—L . For dark fringes Ay is given by:
M 2 bun 1) L
(A) Ay = = (C) Ay ~(m+z)—

A N
e (D) Ay = —3%
The two sources of light are considered to be
coherent if the beams emitted by them have:
(A) same amplitudes
(B) constant phase difference
(C) equal speeds
(D) always constructive interference
The colour of a light beam is not determined by
its: :
(A) speed
(B) wavelength
(C) frequency
(D) both wavelength and speed
A diffraction grating has 500 lines per mm. its slit
spacing or grating element will be equal to:
(A) 500 mm (C)5 x 107°mm
(B) 2 x 10”°mm (D) 2 x10 °mm ‘
In a Young’s double slit experiment the center of
a bright fringe occurs wherever waves from the
slits differ in phase by a multiple of:
(A) /4 (C) /2
(B)=n (D) 2n
The phase difference between the two waves that
give rise to a dark spot in a Young’s double slit
experiment is (where m = integer):
(A)2mm+ 7 (C) 2mnm + /8
(B) 2nm + w/4 (D) 2am + /2
Radio waves are readily diffracted around
buildings whereas light waves are negligibly
diffracted around buildings. This is because radio
waves:
(A) are plane polarized
(B) have much longer wavelengths than light waves
(C) have much shorter wavelengths than light waves
(D) are nearly monochromatic (single frequency)
In Young’s experiment, the fringe width of bright
points as compared to that of dark points is:
(A) small (C) large
(B) same (D) either lacge or small
The fringe spacing in Youung's experiment is:
(A) constant throughout the pattern on the screen
(B) increased as we move away from center of the

screen

(C) decreased as we move away from center of the
screen

(B) Ay =
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22, If white light was used in Young’s double slit
experiment, the central point would be:
(A) white fringe (C) red fringe
{B) dark fringe (D) violet fringe
23 A maxima is produced on the screen of Young’s
apparatus with beams of wavelength 550nm. The
path difference between the interfering beams at

this point might be:

(A) 1050 nm (C) 2050 nm
(B) 1650 nm (D) 700 nm
24. 2000 lines per centimeter have been ruled on a
diffraction grating. Its grating element will be:
(A)5.0x 10°m (C)5.0x 10" m
(B) 5.0 x 10 m (D)5.0x 107 m
25, In the equation dsin®@ = mA for a diffraction
grating, “d” is called:
(A) number of slits (C) slit separation
(B) grating element (D) inter planer spacing
26. A glass plate having a large number of close

parallel equidistant slits mechanically ruled on it
is called:

(A) grating element (C) grating spectrometer
(B) diffraction grating (D) prism
27. The reason there are two slits, rather than one, in

a Young’s experiment is:
(A) to increase the intensity
(B) one slit is for frequency, the other for wavelength
(C) to create a path length difference
(D) one slit is for Electric ficlds, the other is for
magnetic fields
28. As light goes from one medium to another, it is
bent away from the normal. Then:
(A) the speed of the light has increased
(B) dispersion must occur
(C) the second medium has a higher index of
refraction than the first
(D) no change in speed has occurred
29: In a Young’s double-slit experiment the center of
a bright fringe occurs wherever waves from the

slits differ in phase by a multiple of:

(A) n/4 (C)m/2
(B)n (D) 2n

30. When light travels from medium X to medium Y
as shown:

\ Y

- : :

(A) both the speed and the frequency decrease
: '(B)bOth the speed and the frequency increase

both the speed and the wavelength decrease
] the speed and the wavelength increase

33.

34.

36.

317

38.

39.

400

travel to a distant screen to produce the rl}ird
maximum of the interference pattern. The
difference in the distance traveled by the waves is;
(A) half a wavelength (C) a wavelength

(B) two wavelengths (D) three wavelengtﬁg
Light from a small region of an ordinary
incandescent bulb is passed through a yellow
filter and then serves as the source for a Young’s
double—slit experiment. Which of the following

changes would cause the interference pattern to

be more closely spaced?

(A) Use slits that are closer together

(B) Use a light source of higher intensity

(C) Use a light source of lower intensity

(D) Use a blue filter instead of a yellow filter

In a Young’s double-slit experiment, the slit
separation is doubled. To maintain the same
fringe spacing on the screen, the screen—to—slit
distance D must be changed to:

(A) D/2 (C) DA2

(B) D2 (D) 2D

In a Young’s double-slit experiment, light of
wavelength 500nm illuminates two slits that are
separated by 1 mm. The separation between
adjacent bright fringes on a screen Sm from the
slits is:

(A)0.10 cm (C) 0.25 cm

(B) 0.50 cm (D) 1.0cm

In a Young’s double slits experiment, the
separation between slits is d and the screen is a
distance “D” from the slits. “D” is much greater
than “d” and “1” is the wavelength of the light.
The number of bright fringes per unit width on
the screen is:

(A) Dd/A (C) D/

(B) D/dA (D) d/AD

In a Young’s experiment, it is essential that thic
two beams: _

(A) have exactly equal intensity

(B) travel equal distances

(C) be exactly parallel

(D) come originally from the same source

To obtain an observable double—slit interference
pattern:

(A) the light must be incident normally on the slits
(B) the light must be monochromatic

(C) the light must consist of plane waves

(D) the light must be coherent

The spacing between adjacent slits on a
diffraction grating is 3A. The deviation 0 of the
first order diffracted beam is given by:

(A) sinb=1/3 (C) sin6 = 2/3

(B) sinf = 3 (D) tanb = 1/3

Position of the m"™ dark band be written as:
AL

(A) m"&' (C) 2m + 1)%

2m+ AL
'(D)(mz' d




43.

4.

45.

46.

47.

48,

In YDSE the distance between two consecutive
dark fringes will be:

AL AL
(A)my O3
] A
(B)(2m + 1)5 (D) mA

In Young’s double slit experiment, if “d” is the
slits separation, “A” is the wave length of the light
used and “D” is the distance of the screen from
the slits, then the separation between two
successive bright fringes or dark fringes is given

i Ad
D :
Ok ©F
B) = D)
B)%d )b

Angle between ray of light and the corresponding

wave front is:

(A)0° (C)90°

(B) 60° (D) 120°

A wave front means:

(A) all particles in it, have same phase

(B) few particles are in same phase, rest are in
opposite phase

(C) all particles in it, have opposite phase

(D) all particles in it, have random phases

In a young’s double slit experiment, the central

point on the screen is:

(A) bright

(B) first bright then dark

(C) dark

(D) first dark and then bright

In young’s double slit experiment the distance

between the slits is gradually increased. The

width of the fringe system:

(A) increase

(B) remain same

(C) decrease

(D) first increase and then decrease

In Young's double slit experiment, if “d” is the

separation between the slits, “A” is the wavelength

of the light used and “D” is the distance of the

screen from the slits, then the position of the m"

bright fringe from the central position is given by:

(A) yn=m X D/d (C) ym= (m+%2) A D/d

(B) yn=m A d/D (D) ym = (m+ '2) A d/D

In young’s experiment, one slit is covered with a

blue filter and other slit with a yellow filter, then

the interference pattern:

(A) will be blue

(B) will be green

(C) will be yellow
(D) will not be formed

Light travels in straight lines because:

(A) the frequency of light is very small.
) the wavelength of light is very small
ight consists of very small particles

the velocity of light is different from different

50.

n
e

n
th

Diffraction pattern of a single slit consist of a

central band which is: ‘ e

(A) wider, brighter and accompamgd W,lth alFernate
dark and bright bands of decreasing intensity

(B) wider, bright with alternate bright and dark bands

of equal intensity '
(C) narrow, bright with an alternate dark and bright

bands of equal intensity
(D) dark with alternate bright and dark bands of
decreasing intensity )
In Young’s double slit experiment, if d is t'he
separation  between the slits, destructive
interference will occur if:
(A)dsin0=mA, (m=0, 61,62,. ..)
(B)2dsin6=m /%, (m=0,61,62,. . .)
(C)dsin®@=(m+Y) A, (m= 0,61, 6:2, )
(D)stin():m}\,(m:0.61,62,.--) '
If the frequency of light emitted by a source 1n an
interference experiment is made four times, then
the fringe width will become:
(A) four times (C) one fourth
(B) three times (D) half
Light of frequency 6 x 10" Hz passes through a
diffraction grating with 4 X 10° lines per
centimeter. The wavelength of the light used will
be:
(A)2 % 107m (C)5%107m
(B)5 x 10°m (D)6 x 10"m
In YDS experiment, if the distance between the
slits and also the distance between slits and screen
is doubled, the fringe width:
(A) Becomes doubled (C) Is halved
(B) Becomes 4 times (D) Remains the same
If the slits in YDS experiment are made closer,
fringe spacing will:
(A) Increase (C) Remain same
(B) Decrease (D) insufficient date
Fringe spacing in YDS experiment will be
maximum if we use:
(A) Red light (C) Violet light
(B) Green light (D) Blué light
In YDS experiment, data given is .. = 500 nm,d =
1 mm, L=100 cm, Ay comes out to be:
(A) 0.5 cm (C) 0.5 nm
(B) 0.5 mm (D) 0.5 m
The bending of light when it passes from one
medium to another is known as:
(A) Refraction (C) Polarization
(B) Interference (D) Diffraction
A monochromatic plane wave of speed “c” and
wavelength A is\diffracted at a small aperture:

;

P




The time during which a portion of the wave front
XY reaches at “P” will be:

3\ 2)
*) 5 ©%
3A 4\
B> D)
60. In a Young’s doubleslit experiment, the slit

separation is doubled. This results in:
(A) an increase in fringe intensity
(B) a halving of the wavelength
(C) a decrease in fringe intensity
(D) a halving of the fringe spacing

61. In an experiment to measure the wavelength of
light using a double slit, it is found that the
fringes are too close together to easily count them.
To spread out the fringe pattern, one could:
(A) decrease the slit separation
(B) increase the width of each slit
(C) increase the slit separation
(D) decrease the width of each slit

62. The diagram shows a single slit with the direction
to a point “P” on a distant screen shown. At “P”,
the pattern has its second minimum (from its
central maximum). If “X” and “Y” are the edges
of the slit, what is the path length difference
(PX) - (PY)?

y
/ .
; — To "I
Incident ——>

= . —
—_—

B
(A) V2 (C) A
(B) 3:2 (D) 2x
63. Diffraction fringes are:

(A) Equally spaced
(B) Distance between then decreases
(C) Distance between them increases
(D) They are adjacent with no space in between
64. In double slit experiment, if one of the two slit is
covered then:
(A) No interference fringes are observed
(B) No fringes observed
(C) No diffraction fringes are observed
(D) Interference pattern not distributed
65. All wave fronts are concentric:
(A) Circles (C) Spheres
(B) Squares (D) Rectangles
If “N” is number of lines ruled on the grating
 having length “L” then grating element “d” is
- given by:
(A)N/L (C) 2N/L
(D) N/2L
of width “a” and separation “d” are
2 beam of light of wavelength “A”.

L&
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68.

69.

70.

71.

73.

74,

75.
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78.

Monochromatic light is normally il?ciden( on a
diffraction grating that is 1 cm w_lde and hag
10000 slits. The first order line is deviated at a 3(°
What is the wavelength, in “nm”, of the

angle.

incident light?

(A) 300 (C) 400
(B) 500 (D) 600

The medium in which speed of light is same in all
directions is called:

(A) Homogeneous medlum-

(B) Non homogeneous medium

(C) Heterogeneous medium

(D) Free space - '
In Michelson’s interferometer to switch the fringe

from bright to dark, the mirror should be

displaced by:

(A) A4 (C) A/3

(B) A/2 (D) A

The wave nature of the light was proposed by:

(A) Thomas young (C) Maxwell

(B) Huygen (D) Newton

The electromagnetic theory of waves was

proposed by:

(A) Thomas young (C) Maxwell
(B) Huygen (D) Newton
Electromagnetic waves transport:
(A) energy only

(B) momentum only

(C) both momentum & energy

(D) Energy only

The distance between two consecutive wave fronts
is called:

(A) Time period
(B) Wavelength (D) Displacement

The effective path difference between two
reﬂected beams, in X-rays diffraction by crystals
is:

(A) d sinb (C) 2d sinb

(B) d sin(6/2) (D) d sin(20)

The speed of light in vacuum depends upon:

(A) time period

(B) wave length

(C) frequency

(D) Independent to all above options

In a Young’s double-slit experiment the center of
a bright fringe occurs wherever waves from the
sl;ts differ in the distance they travel by a multiple
of:

(A) one fourth of a wavelength

(B) a wavelength

(C) a half a wavelength

(D) one third of a wavelength

Wavelength of X-rays falling at glancing angle of
30° on a crystal with atomic spacing 2x10™ for
the first order diffraction is; %
(A)4x10™°m (©)2x10""m
(B)0.02 x 10™"°m (D) 20 x 107%m

(C) Frequency




83.

84.

85.

86,

87.

iffraction as 50

romatic light?
uorescent tube

- spacing or grating element Willl":)e |
\ e '

(B) Bragg’s equa

(A) 500 mm equal o Th e
" i : e blue col e
9 = 10" Eg; g. ey W) diffaction. e
A point source of light ) X107 mm (B) polarization (C) reflection
medium produced: Placed ip p, 92. When N re v . (D) scattering
A) cylindri : Mogeneoys ewton’s rings interference j it
(A) cy IHercal wave front (C) ellip above means of transmitted ligh ce is seen from
. (B) spherical wave front o) clliptical wave frop, is: ight the central spot
At very large distance from Plan.e wave front (A) red G
(A) cylindrical wave front (C a P‘Oll'lt source we get: 93 (B) dark (D) bright
(B) spherical wave front D) elliptical wave fron; + Thecquation for Michelson’s i“%e f i
The locus of all points ,( ) plane wave frong (AL lr erometer is:
in : =2m 0
o phase of vibration is caljeg; " """ the G g
crest A :
B) AL = |
(B) wavelength Egg erUgh‘ 5 (B) AL =2m (D) AL =m
::)ag |.n:]erfference pattern: Havetront - (\X§ grftfr];g?t jnside s voom in & Say
right fringes are wj iction (C) interf; )
(B) Dark fringes are \v'itllsretrhthan d_ark fringes 95 S)p (.)Ianzation (D) refracetzz?xce
(C) Both dark and brj than bright fringe - Bending of light around the edges of an ;
(D) Central fri right fringes are of equal widtt calllad; i e
ral fringes are brighte Vidth e
I ) : ghter than the outer frino (A) diffraction :
: Y(fun.g S experiment, if the i outer fringes (B) polarization © mterfex.'ence
the slits is doubled and the gj ance between 9, Which (D) refiaction
slits and the screen is halved ‘Stﬂll(:({ between the oy one of tht? following properties of light
spacing is: ed, the fringe width or (Afsvt?t C’hange with the nature of the medium?
(A) half (©) d (B) Amolcilttyd (C) Wavelength
(B) four times (D) Oubfied 97 Centralpspute fN ) Bre
; one fourtl : ot of Newton’s rings:
A thin layer of oil on the surfac . f] ' (A) Bright .
coloured due to: &8t water fooks (B) Dark
(A) Polarization of light (C) Dark for large wavelength
g?; interference of light (D) Both (A) & (B) L
") different present in the oil 98. Interference and di i
) iffraction of li :
(D) the transmission of light (A) particle nature of light of light stppercites
“When white light is passes through a prism it: (B) quantum nature of light
(A) deviated (©) diffracted : (C) wave nature of light
(B) dispersed (D folarized % (D) transverse nature of light
When crest of one wave falls over the trough of h Y:ung double slit experiment proves:
the other wave, this phenomenon is known as: (A) particle nature of light
(A) Polarization ' (B) dual nature of light
(B) Destructive interference (g) \gave nature/of Lisht
(C) Constructive interference 100.° E)-) oth. (A). and(9)
(D) Diffraction T Oarecton e KGEE
e : re 5
Thhe condition for constructive interference of two (B) pol:r?zl:t?on Eg lntferference
coherent beams is that the path diff . retaciion
1 path difference should 101. :R)d[mtlblf slit exp.eriment, we observe:
(A) Integral multiple of /2 (B) an?f; ooy s o
(B)Odd | : iffraction fringes only
ntegral multiple of /2 (C) Both interference and diffracti i
(C) Integral multiple of A (D) Polarized fri IMraCHOEE
(D) Even integral multiple of A 102 When li ;et ."nﬁes
. en light incident i .
When a ray of light enters in glass from air: ath diff normally gl {ilm, the
(A its ; p ifference depends upon: :
&) !ts f\:'avelengﬂ'l increases (A) Thickness of the film only
B (C) :ts equ;‘.ncy mccl:reases (B) Angle of incidence only
R it wave ength decreases (C) Nature of the film only
(D) its frequency decreases i (D) All thickness, fiature and anglé o
Which one of the following 1S nearly  103.  The equation 2dsin8 = nA denote

(A) Huygen’s principle




w
double slit experiment
law for x—ray diffraction is 2d sin 0 = mA,
he quantity “d” is:
the height of a unit cell
the distance from detector to sample
(C) the smallest inter—atomic distance
(D) the distance between planes of atoms )
A beam of x rays of wavelength 0.10nm is found
to diffract in second order from the face of a LiF
crystal at a Bragg angle of 30°. The distance
between adjacent crystal planes, in nm, is about:
(A)0.15 (©)0.20
(B) 0.25 (D) 0.30
A diffraction grating of width “W” produces a
- deviation 0 in second order for light of
wavelength “A”. The total number “N” of slits in
the grating is given by:

o ~ (A)2WXsin @ (C) (W/A) sin 0
Wk (B) A\W/2 sin 6 (D) (W/2)) sin 6
2 ! 108.  The wavelength of the X—rays is:
£ @A) 1A (C) 10A°
i (B)1004° (D) 1000A°
109. A grating has 5000 lines per centimeter. Then
3 grating element will be:
¢ . (A)2x10°m (€©)2x10%m
e (B)2x10"m (D)2x 10~ m
: 110.  In Michelson’s interferometer, a bright fringe will

be replaced by next bright fringe if we move the
movable mirror by an amount equal to:
(A)A g (©) A2
(B) A4 (D) A/3
When mirror of Michelson Interferometer is
moved a distance of 0.5 mm, 2000 fringes are
observed. The wave length of light used is:

~ (A)5000 m (C) 5000 A°
~ (B)500cm (D) 2000 A°
Sodium Chloride in flame gives out pure:
lue light (C) Yellow light
light (D) White light

se difference between two points on wave

(C) /4
| ©n
im is formed on a screen using a
The entire apparatus (source,
s now immersca :a a liquid of
- a result, the pattern on

T £

115.

li 1 Interferometer is used to:
xi)cll\‘/ieel:(s):r:t::ae distance with l.1igh precision
(B) Study the interferepce of thin film
(C) Find the speed of .Ilght :

(D) Study the diffraction of light

TE
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LIGHT
(SOLUTIONS)

1. (D
i Conditions for detectable interference:
i The interfering beams of light must be
monochromatic.
ii. The interfering beams of light must be
coherent.
02. (C)

03. (D)

04. (B)

05. (C)

06. (A)

07. (C)

08. (B)

The path difference depends upon:

Two or more sources will behave as coherent sources
it they continuously emit light waves of the same
amplitude, same time period and same frequency (or
wavelength) having the same phase or constant phase
difference.

Two or more sources will behave as coherent sources
if they continuously emit light waves of the same
amplitude, same time period and same frequency (or
wavelength) having the same phase or constant phase
difference.

Colours of light are primarily depends upon the
frequency.

Young’s double slit experiment basically used to
study interference effect of light. However,
spreading of light around the edges of the slits also
produces some diffraction effects but interference
plays a prominent role than the diffraction

Condition for destructive interference:
Path difference = Odd Integral multiple of half
wavelength

AL
Ay=—d'::AyacL

- AL
Ay = d
To get more order of spectra, the fringe spacing
should be decreased. this is only possible when slit
separation is increased. :

Two waves (any type) having same frequencies and
travelling in the same direction, when
superposed interference is produced. 3




~ When light wave enters into denser medium from
rarer medium its wavelength decreases. §

. 0, fringe
width also decreases. g

12.(A)

13. (A)

14. (B)

15.(D)

16. (D)

17. (D)

18. (A)

19. (B)

20, (B)

21.(A)

e
TSEE.

vic Mﬂiﬂ'erence

Condition for constructive interference:
Path difference = Integral multiple of wavelength

In case of interference

AL
Ayg =Ayp = —d'

The monochromatic sources of light which emit
waves having constant phase difference.

Colours of light are primarily depends upon the
frequency.

1 ;
d='5mmmi2 x 107" mm

Condition for constructive interference:

Path difference = Integral multiple of wavelength
=mA

The corresponding phase difference for A is 2.

Phase difference for destructive
integral multiple of m (mm).

interference is

Because the wavelength of radio waves is much
- longer than light waves. So, more will be diffracted.

In case of interference

AL
Ays = Ayp =71

In case of interference

AL
Ays = Ayp ="

In Young’s experiment, when white light is used,
alternate dark and bright colour fringes will be seen
‘with white zero order maxima (center).

Path difference = Integral multiple of wavelength
= mh

= (3)(550 nm) = 1650 nm

the only (B) is the integral multiple of “A".

27.(C)

28. (A)

29. (D)

30. (D)

31.(B)

32.(D)

33. (D)

34. (D)

A diffraction grating is a glass plate having a large
number of close parallel equidistance slits
mechanically ruled on it. The transparent spacing
between the scratches on the glass plate act as slits.
A typical diffraction grating has about 400 to 5000
lines per centimeter.

To decide the constructive or destructive

interference, path difference of two interfering beams

must be required.

For constructive interference:

Path difference = Integral multiple of wavelength

Path difference = mh Where m=0,1,23,.....

For destructive interference:

Path difference = Odd Integral multiple of half
wavelength

Path difference = (m + %) A

Where m=0,1,2.3,.....

The light bends away from the normal, this shows
that the light is entering from denser to rarer
medium. So, wavelength and speed both increase.

For constructive interference:

Path difference = Integral multiple of wavelength
Path difference = mA Where m=0,1,23......
The phase difference corresponding to A is 27. So,
Phase difference for bright fringe = m(2m)

As the light bends towards the normal, this shows
that the light is entering from rarer to denser
medium. So, wavelength and speed both decrease.

As the light bends towards the normal, this shows
that the light is entering from rarer to denser
medium. So, wavelength and speed both decrease.

For constructive interference:

Path difference = Integral multiple of wavelength
Path difference = ma Where m=0,1,2.3,.....
For third maxima
m=3

Path difference = 3\

Ay-'}‘—;’:»'Ayocl
)\-N\n<;~ytllw
Ay = Ay’

Fragepem




6. (D)

Number of fringes in unit width = ‘Al_y = i%
37. (D)
Conditions for detectable interference:
i. The interfering beams of light must be
monochromatic.
ii. The interfering beams of light must be
coherent (same sources).
38. (D)
The necessary condition for interference is coherent.
39. (A)
dsin® = nA
3Asind = (1)A = sin® = 1/3
40. (D)
_ AL  /2m+ IN\AL
y'"‘(“”z)T“( 2 )d
41. (C)
In case of interference
Ayp = Ayp = %
42. (A)
In case of interference
AD
Ays =Ayp ="~
43. (O)

A line normal to the wave front which gives the
direction of motion of the wave is called ray of light.
44. (A)
Such a surface on which all the points have the same
phase of vibration is called wave front.
45. (A)
For constructive interference
Path difference = mA
d Sin6 = mA where m=0,1,2,3,.......
The central bright fringe is obtained when m = 0.

46. (C)

AL 1

AY= q = Ay = d

47. (A)

‘ : g AD

For m" order bright fringe, ym = mg

48. (D) ‘
Blue and red lights coming out from the two slits
will not be phase coherence due to different
wavelengths. Interference of light will not occur. So,
there will be no bright and dark fringes on the
screen. Only two coloured spots will observe with
constant intensity on the screen.

49.(0O)

When the light is behaving as particle, it will not be
" diffracted. So, it travels in straight path.

1st min  1st min
1st max

2nd min
2nd max ll 2nd max
v v
51.(C)

Path difference = Qdd Integral multiple of half
wavelength

Path difference (m + )
Where m=0,1,2,3,....., 61,62,63,.

52.(C)

3 _7\L
ay = d

- ](cL) 1
Y= afd " a\fd )" 3

_ ek
~ fd

53.(C)
., ¢ 3x10° PR
A:?;WZO.S *x107m=5%x10"m

54. (D)
= d

5
55. (A)
A 1
Ay = d Ay o q
56. (A)
AL )
Ay :F = Ay € A
The wavelength of red light is maximum. So, fringe
spacing will also be maximum.
57.(B)
AL _ (500 x 107)(100x107)
Ay = d 0=
=5x10"""" m=5%x10"m=0.5mm
58. (A)
When an oblique ray enters from one medium to
another medium, its path will be changed. This is
known as refraction.
59. (B)
_ _S_3
S=et=it= A
60. (D)
AL 1
Y= 05 Ay <~
61. (A)
AL 1
Ay = d= Ay < d
62. (B)

For destructive interference:
Path difference = Odd Integral multiple of half
wavelength :

Path difference = (m + '2') A




63.(0

64. (A)

65. (O)

66. (B)

67.(B)

63. (B)

Where m=0,1,23,.....
For 2™ minima
m=1

Path difference = PX — PY = (1 by %) A= 3_2?:

Ist min 1st min
1st max 1st max

2nd min l 2nd min

2nd mi‘ l l lind max
When two or more light waves having the same
frequency and wave length, travelling in the same
direction superpose each other, in such a way that
they reinforce each other at some points and cancel
the effect of each other at other points. This is called
interference.
When one slit is covered then only one light wave is
left. To produce the interference minimum two

light waves of monochromatic light are necessary.
That is why no interference fringes are observed.

Wave front

Light ray

Distance between two adjacent slits is called grating
element. If “N” is the number of the lines on the
grating and “L” is the length of the grating so,

L
Grating element, d =

AD

Ay = 3

dsin® = nA
L
ﬁsine =niA

Lsind 107sin30° % 500
= L =0.5 x 10° m= 500 nm
A=TIN - ()0

The medium in which speed of light is same in all

directions is called homogeneous medium.

distance “A/4” then

A4 + M4 = M2 :
interference, destructive

dark fringe takes the

bright fringe takes the

If movable mirror moves 2
Path difference produced =
So, instead of constructive
interference takes place. A
sition of a bright fringe or
of a dark fringe.

71. (B)

72. (C)

73. (C)

74. (B)

75. (C)

447

In 1678, Huygen was the first scientist who proposed
that light has wave nature.

The electromagnetic theory of waves was proposed
by Maxwell.

As light has dual nature. So, it will carry both energy
and momentum.

The distance between two consecutive wave fronts is

one wavelength “A”.
Wave front

P1 d;n% dsing P'l}
P2

BC + BC’ = Path difference between beam “I” and “II”.
Path difference = BC + BC’
Path difference = d sin® + d sinf = 2d sind

76. (D)

77.(B)

78. (C)
79. (D)
80. (B)

81. (D)

Speed of light in vacuum is universal constant having
value 3 x10°m/s.

For constructive interference:
Path difference = Integral multiple of wavelength
Path difference = mA Where m=0,1,23,.....

2dsin® = nA
2(2 x 107%sin30°= (DA =>A=2x 10"°m

1
d=56mm=2x10'3mm

In case of point source the wave fronts ‘are in
spherical shape. - ~

At very large distance from the source a small
portion of the spherical wave front is nearly plane
and it is called plane front. i

Locus of all the points having the same phnge or

same state of vibration is called wavefront.
In case of interference

AL
Ays =AYp="g




An oil film floating on water surface exhibit beautiful
colours due to interference of light.

When white light passes through the prism it is

- dispersed into seven colours.

' 88.(C)

89. (C)

90. (C)

91. (D)

92. (D)

The two light waves meet in such a way that they
cancel the effect of each other. (Crest of one wave
falls on the trough of the other and. the trough of one
wave falls on the crest of the other) The amplitude
of the resultant wave will be less than either of the
individual waves and a dark band (dark fringe) is
seen on the screen.

Path difference = Integral multiple of wavelength
Path difference = mA Where m=0,1,23,.....

Sodium chloride 'in a flame gives out pure yellow
light. This light is not a mixture of red and green.

As the scattering of blue light is more as compared to
the lights of other colours. That is why the colour

of sky is blue.

In case of transmitted light, the fringe pattern is just
opposite of the reflected pattern because of no
phase change of 180°. It means that the central spot
of Newton’s rings in this case will be bright instead
of dark due to the transmitted light.

mA

N ==

L=

7 The bending of light around obstacles and spreading

of light wave into the geometrical shadow of obstacle

g is called diffraction.

‘bending of light around obstacles and spreading
i ave into the geometrical shadow of

diffraction..

~ring is dark, while in case of transmitted
central spot is bright. ’

The phenomenon of interference and
prove the wave nature of light.

Young’s double slits experiment is used to study the
interference and diffraction of light that sup :
the wave nature of light. &
100. (C)
In diffraction the fringes on the screen
due to the interference.
101. (O)
Young’s double slit experiment basically used to
study interference effect of light. However
spreading of light around the edges of the slits alsc;
produces some diffraction effects.
102. (D)
Path difference in thin film depends upon:
I Thickness and nature of the film.
il. Angle of incidence.
103. (B)
X-rays diffraction is studied by the Bragg’s equation
given by
2dsin® = nA
104. (C)
Bragg’s equation can be used to find the wavelength
of x—rays. :
2dsinB = nA

105. (D)
d = inter—planar spacing = the distance between

planes of atoms of a crystal

are formeq

106. (C)
2dsin@ = nA
2dsin30°=2(0.10nm) = d = 0.20 nm

107. (D)
dsinG = nA
%sinG =2k:‘>N:W;—;:Ig

108. (A)
X-rays are electromagnetic radiations of much
smaller wavelength about 10™"°m.

109. (A)
d=255n00 M 2105 m

110. (C)
If movable mirror is displaced through a distance of
“A/2” then ]
path difference produced = A/2 + A/2 = A 4
This means that one fringe shift is seen i.e, one bri
fringe will move to the position of the next b ght

- fringe. :
111. (C)

e e i
= 5000 x 10™'° m = 5000A°

e

; | =
% & = 2(5 x 10 — ;].ﬂ”

diﬁ'racﬁon_

E
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114.(O)

115. (A)

113.(A)

“t. This light is not a mixture of red and gree
n.

Such a surface on which all the points h
phase (phase difference = zero) of a\*iirl:t?os:m'e
is

called wave front.

e B )
BV fAiqua = Nigd =
asn> |
S0,

}‘-hquld <A
Ay < A

On decreasing A" fringe spacing will be decreased
So, more numbers of fringes will form. '

In 1881 Albert A Michelson devised this mstrument.

i It can measure the distance with high
precision i

il [t can be used to measure the wavelength of
light.

PAST MDCAT
(2008-2019)

The centre of Newton rings is dark due to:
(UHIS 2008)

(A) Polarization

(B) Destructive Interference

(C) Constructive Interference

(D) Reflection

(B)

f the lens and the glass
m is effectively zero
ower surface of air
an additional path
uently the

At the point of contact O
plate, the thickness of the fil
but due to reflection at the |
film from denser medium,
difference of /2 is introduced. Conseq '
centre of Newton rings is dark due to destructive

interference.

ength 500 nm emitted by: a
through two narrow slits
t are two adjacent
ce is observed on a

A yellow light of wavel
single source passes
Imm apart. How far apar
bright fringes when interferen
screen 10 m away? (UHS 2008)
(A) 5 mm (B) 1.33 mm

(B) 0.5 mm (D) 50 mm

(500 x107)(10)

AL
Ay="g =" 107

=5x103—9+3m=5 x|0-3m=5mm

In Young’s double slit experiment, if the dis}:::c:
between slits and screen is doubled; then 4

spacing becomes: (UHS 2009)

) Double of the original value

If of thg vo;iginal valu

AL
Ay="g =4y=L"

In Michelson’s interferometer 792 bright fringes
pass across the field of view when its moveable
mirror is displaced through 0.233 mm using
y A

equation L = m5. The wavelength of light used is:
(UHIS 2009)

(A) 588 nm
(B) 620 nm

(C) 348 nm
(D) 400 nm

(A)

A 2L
L:m;DXI—E

20233 x107) _2(233 10%) 446 x 10°°
- 792 =T 792 792

<0588 x 10 m =588 x 10~ m = 588 nm

point of contact

In Newton ring apparatus, at the
dditional path

of the lens and glass plate, the a
difference introduced is: (UHS 2010)
(A) M4 (C) A

(B) A/2 (D) A/3

(B)

At the point of contact of the lens and the glass
plate, the thickness of the film is effectively zero
but due to reflection at the lower surface of air
film from denser medium, an additional path

difference of A/2 is introduced.

6.

for destructive

The path difference “BD”
interference is: (UHS 2010)
(A) (m+ 1/2)A

(B) mA

(C) dsin@
(D) 3A

(A)

path difference = Odd Integral multiple 0

Condition for destructive interference:
f half wavelength

BD = (m + 1/2)k

A monochromatic light of wavelength “A” is used

to produce the diffraction pattern through a
single slit of width “x”. Which one of the

following represents the intensity distribution
across the screen? (UHS 2011)

-

(A) ©)




D lst min 1st Tm
2nd min : 2nd min
3rd max 3rd max

Hll I

In Young’s Double slit experiment, slit separahon‘
a = 0.05 cm, distance between screen and sli¢ y -
200 cm, fringes separation x = 0.13 cm, thep the
wavelength “A” of light ray is: (U HS 2015)

(A) A=1.33x10"m (C) A =4.55 x107%m
(B)A=3.25x10"m (D) A=5.1 x107°m

(B)

« 89S

—

In case of interference
AL

AD ax
X= :)A—D
~4 —4

65

=(5 ><IO )(13x10 ):7”0-3“]

:325 XIO_'." m

14.

If general equation for destructive interference’s
is given by the relation

1
Optical path difference = (m + z)k
” is an integer, then first dark fringe
n” will be equal to: (UHS 2016)

(C) 0

Where “m
appear for “r

(A)*

= Wi

(B)3 (D) 1

(©)

.
Optical path difference = (m # ;)K

Where m=0,1,2,3,...
For 1* dark fringe
m=10

8. For interference of light waves to take place, the

required condition is: (UHS 2011)
(A) The path difference of the light waves from the
source must be large
(B) The interfering waves must be non-coherent
(C) The light waves may come from different
sources
(D) The light waves may come from two coherent
sources
(D)
Conditions for detectable interference:
i The interfering beams of light must be
monochromatic.
ii. The interfering beams of light must be coherent.

9 The property of bending of light around an
obstacle and spreading of light waves into
geometric shadow of an obstacle is called:
(UHS 2011)

(A) Diffraction (C) Quantization of light
(B) Polarization (D) Interference of light
(A)
Definition of diffraction.

10. An oil film floating on water surface exhibits
colour pattern due to the phenomenon of:
(UHS 2014)

(A) Diffraction (C) Interference
: (B) Polarization (D) Surface tension
(© : -
Coloured pattern will be observed in oil film due
to interference of light.

11. The distance between atoms is 0.30 nm. What will
be the wavelength of X-rays at angle 6 = 30° for
1* order diffraction: (UHS 2014)

(A) A =0.60 nm (C)A=0.20 nm
(B) A =0.30 nm (D) A =0.90 nm
(B) . .
e o = = Zd:ne _2(0.30 n]m)sm30
| A =0.30nm
12. The distance between two bright or two dark

adjacent fringes is mathematically written as:
(UHS 2015)

AL Ad
(A) Ay ="4 ©ay="1
B)ay =2 (D) Ay = =

—
n

For bright fringe formation the path difference is:
(UHS 2016)

A) (:n + %))

(B) nA

wheren=20,1,2..........
wheren=0,1,2..........

(C)(2n+1 )% wheren=10,1,2..........

(D) (” - ])Af

wheren=20,1,2..........

(B)

Condition for constructive interference:
Path difference = Integral multiple of wavelength
= mA ]

16.

Coherent light emerge from two fine parallel slit
“A” and “B” as shown in the figure below:

Al
l P
Bl '

If “P” is the position of n" dark fringe from the
centre of interference pattern then the phase
difference between the wave train from “A” and
“B” is: (UHS 2017)
(A) n7t radian

(C) (n + 1/2)m radian

(B) 2nm radian (D)(2n+1)m radiz_m ,




Path difference = Odd Integral multiple of half
a

wavelength
Path difference = (2 A Ay
n-=+ ])';

Ayd_@x107)(1x107%)

7\=L >

The phase difference corresponds to A o S
2 : ’

Phase difference == (2n + 1)x radian

E

Wavelength of light which produces second org
spectrum on a diffraction grating on which ‘:Og(l;
lines/cm are ruled at an angle of 30° will b 5

to: (UHS 2017) e equal
(A) 6 x 107 m (C) 5 % ]0_711'1

©

(B)4 pd v.]()-f)m (D) 3 x 10—61’]’1

Lsin6
Nn

! ey
dsinf = nA = ﬁsin@ =pA=D A=
_Lsinb _ (107)sin30° 107
Nn  (5x10°)(2) _ 2x10°
=5%x107" m=5x10"m

18.

A diffraction grating has 500 lines per mm, its
grating eleﬂment *“d” equal to: (UHS 2018)
(A) 2 x 10 meter (C)2x 107 cm
(B) 2 x 10™° meter (D)2 x 10°cm

(B)

= == 5 %[ 0™m

5x10°

Z|c

d=

19.

In double slits experiment, the fringe spacing of
the diffracted rays increases when: (UHS 2019)
(A) the distance between the screen and slit

decreases
(B) the wavelength of the diffracted rays increases

(C) the distance from mid points of the slits to the
~ central point of fringe on the scre
(D) the distance between the slits increases

en increases

(B)

In case of interference

AL
Ay = —d‘:>Ay—'xk

20.

Path difference for destructive interference can

be written as: (UHS 2019)
(A) AS =nA
(B)AS=(n+ 1/3)L/2

(C)AS = 2n(A) J

(D)

(D) AS = (2n + DA/Z /

Odd Integral multiple of half

Path difference =
wavelength |

A
AS=(2n+ 1)’5

“em away and the sepa
~ of adjacent bright fringe
 be the wavelength of lig

If a light is emitted by a single soures P he
through two narrow slits 1-0(:' mm ﬂslc’::e'n 200 : : ; I A
i ttern is observed on 2 ' SRS
interference patte o on between the centers gl

s is 2.00 mm. what-would Py € et
ht? (UHS 2019)

(C)2pm
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THERMODYNAMICS

The specific heat of a gas i i :

" £as In an isothermal process

(A) infinity (C) negative

(B) zero (D) remain const

Which of the substances A,B or C has tsh:nltnighesg
ific heat? The t / ;

specifi e em\perature vs heat graph is:

B

Temperature
(%)
~

Heat (Q)
(A) A
(B)B
©C
(D) all have equal specific heats
Consider the ratios of the heat capacities y =
C/C, for the three types of ideal gases:
monatomic, diatomic, and polyatomic:
(A) v is the greatest for monatomic gases
(B) y is the greatest for polyatomic gases
(C) vy is the same only for diatomic and polyatomic
gases
(D) y is the same only for monatomic and diatomic
gases
Two gasses “A” and “B” having same number of
molecules are at temperature 10°C. A is heated at
constant volume and “B” is heated at constant
pressure and their temperature rises to 12°C.

Increase in internal energy in:
(A) A is greater (C) both gasses are same

(B) B is greater (D) A is slightly greater
Average K.E of one mole of an ideal gas can be
written as:

2 2

(A) 3T (©) 3T

3RT 3KT
®> (D)%

For an ideal gas force of attraction between

molecules is:
(A) very large
(B) infinite (D) zero

If mean square velocity of gas molecule

doubled then pressure of gas: ‘
(A) doubles (C) becomes four times

(B) remains same (D) one third

(C) very small

s is

Boltzman’s constant is defined as:
(A)NA/R (C)NaR
B)RN, (D) 1/RNa
Polyatomic real gas molecules have:

(A) translational K.E (C) rotational K.E
(B) vibrational K.E (D) all of these

Pressure of a gas can be written as:

1
(A) 3P<v>

i
©3v>

11.

12,

14.

16.

18.

19.

20.

21.

T, g
(B gy (D) % p<v>

~ Which of the given statements contradicts the

kinetic theory of gasses:

(A) molecules have very small size ‘
(B) molecules collide in—elastically

(C) molecules are far apart

(D) molecules collide elastically

When water is heated from 0 C° to 10 C°, its
volume:

(A) Increase

(B) Decreases

(C) Does not change

(D) First deceases and then increases

The temperature of a gas is increased from 275€
to 127°C. The ratio of its mean Kinetic energies
after and before heating will be:

10 4
A ©3

9 3
(B) T¢ (D)7
Which one is correct relation?
(A) Cp +Cyv= Y (C) Cp= 1+R/C,
(B) ¥ = Cp/VC\' (D) Cp = |-R/Cy

In free expansion of a gas, the internal energy of
the system:

(A) Increase

(B) Decreases

(C) is unchanged

(D) First increases then decreases

The temperature at which the reading of
Fahrenheit thermometer will be double that of a
centigrade thermometer is:

(A) 160°C (C) 140°C

(B) 180°C (D) 100°C

A Celsius degree rise in temperature is larger
than a Fahrenheit degree rise in temperature by:
(A) 5/9 (©)9/10

(B) 9/5 (D) 9/8

Absolute zero is considered as that temperature at
which:

(A) All liquids become gases

(B) All gases become liquids

(C) Water freezes

(D) All gasses partially liquefied

At constant temperature, the graph between \%

1.
and P is:
(A) Hyperbola (C) Straight line
(B) Parabola (D) Ellipse

The K.E of the molecules of an ideal gas at
absolute zero will be: '
(A) Infinite

(B) Zero

At constant temperature,
given mass of gas is double
the gas becomes:

(C) Very high

(D) Below zero :

if the volume of the
d, than the density of
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R CE

- é_B}"%@ﬂhe original value (D) Remains constant

At 30°C and atmospheric pressure, the volume of
a given mass is 100 cm’. Pressure remaining

same, the volume will be doubled if the
temperature becomes:

BEAYIS°C (C) 60°C
(B) 606°C (D) 333°C

The pressure exerted on the walls of the container
by a gas is due to the fact that the gas molecules:
(A) lose their kinetic energy
(B) stick to the wall
(C) collide with the walls
(D) all of these
In the equation PV = RT, ‘V’ stands for the
volume of:
(A) One gram of gas
(B) One liter of gas
(C) Any amount of gas
(D) One gram molecule of gas
If a given mass of gas occupies a volume of 100
cm’ at one atmospheric pressure and temperature
of 100°C, what will be its volume at 4 atmospheric
pressure, the temperature being the same?
(A) 25cm’ (C) 104 cm’
(B) 100 cm’ (D) 400 cm’
The root mean square speed of the molecules of
different ideal gases, maintained at the same
temperature are:
(A) Same (C) Zero
(B) Different (D) Infinity
Average translational kinetic energy per molecule
of an ideal gas is given by:

3N,T 2N, T
A et
4~ ©=3
3RT 3N,
(B3N, (D) 3RT
If the pressure is increased, then the boiling point
of the liquid:
(A) Decrease

(B) Remains unchanged

(C) Increase -

(D) Decrease first and then increases

Assume that the masses of all the molecules of a
gas are halved and speeds are doubled, the ratio
of the final and initial pressure is:

©)2:1

£3 " (D)4:3

. a car is drivers through some distance
of the following increases for the gas inside
of car?
the gas molecules

33.

34.

36.

37,

38.

39.

40.

ge!n.

particular gas depends upon only:

(A) Change in volume (C) Change in pressure

(B) Change in temperature (D) Change in specific hegy

The amount of heat required raising the

temperature of 1 kg of a substance through { K is

called:

(A) specific heat (C) heat capacity

(B) calorie (D) Joule

The ratio of the specific heat of an ideal gas at

constant volume to its specific heat at constang

pressure is:

(A)R

(B) dependent on the temperature

(C) dependent on the pressure

(D) different for monatomic, diatomic, and polyatomic
gases

An ideal gas undergoes an isothermal process

starting with a pressure of 2 x 10° Pa and a

volume of 6 em®, Which of the following might be

the pressure and volume of the final state?

(A) 1 x10° Paand 10 cm’ (C) 3 x 10° Pa and 6 cm?

(B)4 x 10’ Paand 4 cm® (D) 6 x 10° Pa and 2 cm?

The mass of an oxygen molecule is 16 times that

of a hydrogen molecule. At room temperature, the

ratio of the rms speed of an oxygen molecule to

that of a hydrogen molecule is:

(A) 16 (© 4

(B) 1 (D) V4

The pressure of an ideal gas is doubled in an

isothermal process. The root mean square speed

of the molecules:

(A) does not change

(B) decreases by a factor of 1/\/5

(C) increases by a factor of\/i

(D) increases by a factor of 2

Ideal monatomic gas “A” s composed of

molecules with mass “m” while ideal monatomic

gas “B” is composed of molecules with mass

“4m”. The average molecular speeds are the same

if the ratio of the temperatures T,/Tg is:

(A) Y )12

(B) 1 (D)2

The ratio of the specific heat of a gas at constant

- volume to its specific heat at constant pressure is:

(A) 1
(B) more than |
(C) less than 1
(D) has units of pressure/volume

A real gas is changed slowly from state 1 to state
2. During this process no work is done on or by
the gas. This process must be:

(A) isothermal (C) adiabatic

(B) iscoheric (D) isobaric

Work done in expanding gas under adiabatic
condition results in: .
(A) Increase in temperature

(B) Decrease in temperature 4
(C) change in temperature




41.

42.
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44,
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46.

47,

: ( nge in heat

A given mass of gas is enclosed j ;
container so that it may be mainta(iin;: aat csou,:;?ble
volume. Under these conditions, there cap heant
change in what property of the gas? no
(A) Pressure

(B) Molecular kinetic energy

(C) Density

(D) Internal energy

Heat energy added to 3
condition appears as:

(A) Work done by the system
(B) Work done on the systen,
(C) Increase in internal energy
(D) Increase in temperature
The pressure—volume gra
consisting of isothermal
shown in the figure. T
described by:

Ystem under isothermal

Ph of an idea] gas cycle
and adiabatic process is
he adiabatic process is

V——->

(A) AB and BC
(B) AB and CD

(C)BCand CD
(D) AD and BC

If 20 J of work is done in compressing a gas
adiabattically, the change in internal en
equal to:

(A)20J (€)101J

(B)-201J (D) 200 J

A gas performs the most work when it expands:
(A) Isothermally (C) Iso-barically

(B) Adiabatically (D) At non—uniform rate
Air is pumped into a bicycle tire at constant
temperature. The pressure increases because:

(A) more molecules strike the tire wall per second
(B) the molecules are larger

(C) the molecules are farther apart

(D) each molecule is moving faster

The rms speed of an oxygen molecule at 0° C is
460m/s. If the molar mass of oxygen is 32 g and
that of helium is 4 g, then the rms speed of a
helium molecule at 0° C is approximately:

(A) 230m/s (C) 1300m/s

(B) 650m/s (D) 920m/s

A system consists of “N” gas molecules, each with
Mass “m”. Their rms speed is V,n, Their total
translational kinetic energy is: :

(A) (12)m(Nv,,,)? (C) (1/2)N(mVems)

(B) (1/2)mv?,, (D) (1/2)NmV’ s

ergy is

An ideal gas is allowed to expand isothermally.

1€ Troot mean square velocity of its molecules:
() will increase

(C) will remain unchanged

s0.

51,

57

58.

Pk

(B) will decrease (D) depends on other factors

A system does 600 J of work and at the same time
has its internal energy increased by 320 J, How
much heat has been supplied?

(A)2801J (€) 6001

(B) 920 (D)201J

The internal energy of an ideal gas depends on:

(A) the temperature only

(B) the volume only

(C) the pressure only

(D) the temperature and pressure only

As the volume of an ideal gas is increased at
constant pressure the average molecular speed:
(A) increases

(B) decreases

(C) same

(D) decreases at high temperature, increases at low
Two mono-atomic ideal gases are in thermal
equilibrium with each other. Gas “A” s
composed of molecules with mass “m” while gas
“B” is composed of molecules with mass “4m?”,
The ratio of the average translational kinetic
energies K,/Kj is:

(A) % ) 112

(B) 1 (D)2

The specific heat C, at constant volume of a
mono-atomic gas at low pressure is proportional
to “T™ where the exponent “n” is:

(A) -1 €0

(B) 1 (D) ¥

Value of Boltzmann constant is:

(A 1381077 TK™ () 138 x 102 J K~
(B)0.138 JK™! (D) 1.38 x 107" erg K
The average kinetic energy of hydrogen molecules
at 300K is ‘E’. At the same temperature, the
average kinetic energy of oxygen molecules will

be:

(A)E /16 (O)E

(BYE /4 (D) 4E

The SI unit of molar specific heat is:
(A) J mol K™ (©)J mol™ K
(B)J mol™' K (D) J mol™

The temperature of “p» mole

atomic gas is increased by

“AT” at constant
volume. The energy “Q” absorbed as heat, change
in internal energy “AE,

int”’> and work “W?» done by
the environment are given by:

(A) Q= (5/2)nR AT, AE,,, = 0. W = o

(B) Q= (3/2)nR AT, AE,, = (3/2)nR AT, W = g
(©) Q=(/2)nR AT, AE,,, = (122)0R AT, W = R q
(D) Q = (S/2)nR AT, AE,, = (3/2)nR AT, W = —pR AT

The expression for the absolute temperature «T
of an ideal gas is given by:

s of an ideal mono-

N
(A)T—2<5mv>

2R 2TV
o 2NAR
(B) T =3 <mv> (D) —34]5.— -
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,.-(ﬁj volume

(C) temperature
(D) Heat
The temperature of a gas is measure of:

~ (A) The average K.E of gaseous molecules

(B) The average distance b/w the molecules

(C) The average P.E of gaseous molecules

(D) The size of the molecules of a gas

The pressure on the walls of container becomes

two times if: ;
(A) velocity of gas molecules in the container gets

doubled
(B) The number of gas molecules in the container

increases four times
(C) The number of gas molecules in the container

gets doubled
(D) the velocity of gas molecules in the container
becomes four times
The temperature of “n” moles of an ideal mono-
atomic gas is increased by “AT” at constant
pressure. The energy “Q” absorbed as heat,
change in internal energy “AE;,”, and work “W”
done by the environment are given by:

A)Q= ‘nR AT, AE;, =0, W = — nRAT

%)
(B)Q= énR AT, AE,, = 2nR AT, W = %nR AT

(C) Q=3nR AT, AE,, =0, W = ~nRAT

5 3
(D) Q =3nR AT, AE,, = 3nR AT, W = —nR AT

On the basis of Kkinetic theory of gases, the
absolute zero is that temperature at which
molecules of gas:

(A) will shrink to points

(B) will come to stand still

(C) will become massless

(D) will start emitting light

‘The pressure exerted by a gas on the walls of a

container is measured by: _
(A) change of momentum imparted to walls per unit

area per second
(B) change of momentum imparted to walls per unit

area
(€) momentum imparted to walls per unit area
(D) change of momentum per unit volume

The root mean square velocity of a gas molecules of mass m at

agiven temperature is proportional to:
- Ame (C)m
i (D) m™"

o Vl‘llotiOI of gas molecules which determine the

(C) vibratory
(D) all of these
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- First law of thermodynamics when applied ¢

In an isothermal process,
the system:

(A) Increases
(B) Decreases

, the mternal energy o

(C) Remains constant
(D) Becomes zero
adiabatic process becomes: '
(A) W =AU (©)Q=AU

B)YW=Q (D) W=-AU

In which processes the pressure of the system
remains constant:
(A) Isochoric process
(B) Isobaric process (D) Isothermal process
Given that P = 10° N m™ » area of the piston jg
equal to 0.1 m and distance moved by the piston
is equal to 10”' cm, then work done by the gas s:
(A)11J (C) 10417

(B) 1051J (D) 101J

Suppose volume of a gas in cylinder is 3 em?®, If
the piston is kept fixed and gas is heated from 5°C
to 12°C, then the work done is:

(A)2.3] (C)01

(B) 211 (D)21J

KMT is likely to break at:

(A) High pressure, low temperature

(B) Low pressure, high temperature

(C) High pressure, high temperature

(D) Low pressure, low temperature

A gas expands in three different ways
isothermally, adiabatically and then iso-barically.
Work done is maximum in:

(A) Isothermal process (C) Isobaric process

(B) Adiabatic process (D) Isochoric process

(C) Adiabatic process

5
IfC, =5R then Cp in:

2 2
(A) SR (C)5R
7 5
(B) ER (D) ER
Which one of the following is a correct relation:
(A)C,=C, (C) C, <G
(B) C,> Cp (D) Cv = CP

Which of the following properties of molecules of
same for all gases at particular

gas is

temperature?

(A) Momentum (C) Mass

(B) Velocity (D) Kinetic energy

Which one is not adiabatic process:

(A) Escape of air from burst tyre

(B) Cloud formation

(C) Slow expansion

(D) Rapid expansion

An ideal gas has molar specific heat “C,” at
constant pressure. When the temperature of “n”
moles is increased by “AT” the increase in the

internal energy is: .
(A) nC, AT
(B)n(C, — R) AT -

(C)n(C, + R) AT
(D) n(2C, + R) AT
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_ "T.he work ideal gas during the cycle is:

ARWEE Y 4 K TERE & SRS -nqu uullnl‘-u’

T vap) v
'3
VP Qv
0 T
(A) 1PV (©) %\i
(B) 2PV (D) 0

Three gas molecules are moving with velocities

lem/sec, 3cm/sec and \ﬁ cm/sec. The root mean
square velocity of these gas molecule is:

(A) 2 cm/sec (C) 4 cm/sec

(B) 3 cm/sec (D) 12 em/sec

If average velocity of gas molecules in a container
is doubled, the value of pressure will be:

(A) Doubled (C) Halved

(B) Four times (D) None of these

If Q, E and W denote respectively the heat added,
change in internal energy and the work done in a
closed cyclic process, then

(A)W=0 ©Q=W=0

(B)E=0 (D)Q=0

An ideal gas is heated from 20°C to 40'C under
constant pressure the change in internal energy is:

(A) Zero under constant pressure

(B) Proportional to change in volume

(C) Double the original value

(D) Proportional to change in temperature

Area under a P-V diagram represents:

(A) Work done

(B) Heat supplied to system

(C) A thermodynamic process

(D) The state of a thermodynamic system

In a cyclic process shown in figure, the work done
by the gas in one cycle is:

(A)28 PV, (C) 14 PV,
(B) 18 PV, (D)9 PV, '
Two different gases are enclosed in two different

vessels at same pressure. If p; and p; are their
J i |
densities then ratio of their rms speed e S SR

to:
2
[ &
‘(A) Pzz (©) \/F;
2
P 2
(B) 0. (D) o

The temperature of an ideal gas is increa.sed from
120K to 480K. If at 120 K the rms velocity of the

91,

92.

93,
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gas molecules is “v”, at 480 K it becomes;

(A) 4v (C) 2v
v %

(B)5 (D)

For a gas obeying Boyle’s law, if the pressure is

doubled, the volume becomes:

(A) Double (C) One half

(B) Four time (D) One fourth

When a hot milk is shaken in a thermo flask

whose lid is closed. The temperature of the milk

will: :

(A) Increase (C) Is not affected

(B) Decrease (I2) Cannot be predicted

Which one of the following graphs best illustrates

the relationship between the product (PV) for an

ideal gas and thermodynamics temperature:
PV PV

(A) (C)
PV PV

T . -
(B) (D)

Oxygen molecules in the earth’s atmosphere have

root mean square speed of about 500ms™". If the

relative molecular mass of oxygen and helium is.

32 and 4 respectively, then the approximate root

mean square speed of helium molecules in the

atmosphere will be:

(A) 180ms™ (C) 1000ms™

(B) 1400ms™ (D) 2000ms™

One mole of a gas at STP in suddenly expanded to

three times its initial volume. If C, = 2R the ratio

of the initial and final pressure will be:

(A)5 (©)3

(B) 4 (D)2

Which of the following remains constant in

isochoric process: '

(A) Pressure (C) Volume

(B) Temperature (D) Entropy

A fixed mass of gas, initial at pressure P, in state
X, is expanded reversibly and isothermally to
state 'Y and then compressed reversibly and
adiabatically until the pressure is.again P, in state

Z. Which one of the following graphs best
represents this sequences of events?
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" (B) Boyles law

qud _'o W =P (V; - V) represents the work
done by a gas in:
(A) A free expansion
(B) An isothermal expansion
(C) An adiabatic.expansion
(D) An expansion at constant pressure
" When piston is suddenly pushed in ward then:
(A)Q=W (C) AU =—
(B)-AU =W (D) Q=AU
The energy absorbed as heat by an ideal gas for
an isothermal process equals:
(A) the work done by the gas

(B) the work done on the gas
(C) the change in the internal energy of the gas

(D) the negative of the change in internal energy of
the gas

How much Cp is greater than Cv?

(A) 273 (C) Both “A” & “B”

(B) 373 (D) 8.314

Which thermodynamic quantity AU has value

equal to zero?

(A) An isothermal process (C) isochoric process

(B) An Adiabatic process (D) Isobaric Process

At constant temperature the relation between P

(Pressure), “d” density of gas:

(A) P o d® (C)Px<d
(B)P e 1/d (D) P < 1/d?
In Charles law is constant:
(A) temperature (C) volume

(B) time (D) pressure

1st law of thermodynamics is according to law of
conservation of:

(A) momentum (C) mass

(B) energy (D) charge

The pressure of an ideal gas is doubled during a
process in which the energy given up as heat by
the gas equals the work done on the gas. As a
result, the volume is:

(A) doubled

(B) unchanged

(C) halved
(D) need more information to answer
The graph shown below is the representation of:

!

'/,,
(C) General gas law
(D) Stokes law

When 20J of work was done on a gas, 40J heat

(A) Charles’s law

energy was released. If the initial internal energy

e gas was 70J. What is the final energy?

(C) 90J
: - (D)110J )
es of a gas speed 1,2, 3 and 4 kms™".

8 afiiie speed of the gas

110.

111.
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molecule is:

3[;—_5 km/s

(C) 2.5 kms™
ﬂ km/s

1
® (D) \E ks

According to Kkinetic theory of gases potentig
energy between molecules is:

(A)

(A) small (C) zero
(B) large (D) infinite

For an ideal gas pressure of gas is:

(A) 2/3 N, <K.E> (C) 1/3 p<K.E>

(B) 2/3 p <K.E> (D) 2/3<K.E>

When we derive the relation of the pressure of an
ideal gas, which of the following is not among the

assumptions made?
(A) in finite volume there are infinite number of

molecules
(B) molecules are in constant random motion
(C) all collisions are perfectly elastic
(D) the average kinetic energy of the molecule is
directly proportional to the temperature of the
gas
If R is the molar gas constant, P pressure, T
temperature, N, Avogadro’s number, “n”
number of moles, “k” Boltzmann constant and
“m” mass of gas. Which of the following
expressions represents the volume “V” of ideal

gas?

A RT s nRT
(A) P (€) P

. NART NKT
(B)~ (D) 5~

Speed of three molecules of a gas are 3m/s, 4m/s

and 5m/s, then rms speed of these molecules is:

(A) 4.8 (C) 4.5

(B) 4.08 (D) 4

rms velocity of the molecules of a gas would be

zero at:

(A) 0°C (C)=273°C

(B) 273°C (D) no atmosphere

A gas molecule “x” moving with the speed 100 m/s

suffers elastic collision with a molecule “y” of the

same gas which is moving with speed 150m/s.

Then after collision:

(A) speed of both molecules will be 125 m/s

(B) speed of x will be 125 m/s

(C) speed of y only will be 125 m/s

(D) speed of x will be 150 m/s

We can produce heat by:

(A) Frictional process (C) Electrical processes

(B) Chemical processes (D) All of the above

Which one is true for internal energy?

(A) It is sum of all forms of energies associated with
molecules of a system

(B) It is a state function of a system

(C) It is proportional to transnational K.E of the
molecules

(D) All are correct
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122.

123.

124.

125

126.

127,

“(B) Ideal gas law

standard condition STP refer to a gag at:
0 .

(A) 76cm Hg 0°C (C) latm 273K

(B) 760mm Hg 273K (D) all of the above

Which of the following properties of molecules i

same for all gases at particular temperatyre? is

(A) momentum (C) velocity

(B) mass (D) kinetic energy

Two ideal mono-atomic gases are in thermal

equilibrium with each other. Gas A is composed

of molecules with mass m while gas B is composed

of molecules with mass 4m. The ratio of the

average molecular speeds v /vy is:

(A) % )12

(B) | (D) 2

As the pressure in an ideal gas is increased

isothermally the average molecular speed:

(A) increases

(B) decreases

(C) increases at high temperature, decreases at low

(D) remains the same

What will be the density of the gas if its volume is

doubled but temperature is constant?

(A) equal to original density

(B) half of original density

(C) quarter of original density

(D) double of original density

A sample of argon gas (molar mass 40 g) is at four

times the absolute temperature of a sample of

hydrogen gas (molar mass 2 g). The ratio of the

rms speed of the argon molecules to that of the

hydrogen is:

(A)5 (C) 1Af5

(B) 1/5 (D)5

The pressures P and volumes V of five ideal gases,

with the same number of molecules, are given

below. Which has the highest temperature?

(A)P=1x10’Paand V= 10cm’

(B)P=4x 10° Paand V = 4cm’

(C)P=3x10°Paand V =6cm’

(D)P=6x10°Paand V = 2em’

If the pressure of a given gas is held constant its

density is inversely proportional to its absolute

temperature. We can refer it as another statement

of:

(A) Boyle’s law (C) Charles law

(D) Avagadro’s law

Gas molecules of different masses in the same

container have the same average transnational

Kinetic energy, which is directly proportional to:

(A) Volume (C) Pressure

(B) Absolute temperature (D) Time

Given: sample of 1 ml hydrogen and 1 ml of

oxygen, both at S.T.P. which sample has higher

number of molecules? :

(A) Oxygen

(B) Hydrogen .

(C) It depends upon their internal energies

(D) Both will have the same number of molecules

me that the masses of all the molecules of a_

130.

131.

132.

133.

134.

136.

137.

138.

139.

(A) 16E

gas are halved and speeds are doubled, the ratio
of the final and initial pressureis:

(A)1:2 ©2:1

(B)2:3 (D)4:3

The work dome in an adiabatic change in a
particular gas depends upon only:

(A) Change in volume

(B) Change in temperature

(C) Change in pressure

(D) Change in specific heat

According to KMT, the collisions of gas molecules
with themselves and with the walls of container
are assumed to be:

(A) perfectly elastic (C) inelastic

(B) partially elastic (D) fair

The pressure exerted by a gas is directly
proportional to:

(A) average translational K_.E. of its molecules

(B) average vibrational K.E. of its molecules

(C) average rotational K_.E. of its molecules

(D) all of the above

The ideal gas equation in terms of Boltzmann
constant can be written as:

nk

(A) PV = NoKT (C)T=py
PKT P N
(B) \Y =1 (D)}\T_V

Two identical rooms in a house are connected by
an open doorway. The temperatures in the two
rooms are maintained at different values. Which
room contains more air?

(A) the room with higher temperature

(B) the room with higher pressure

(C) the room with lower temperature

(D) neither because both have the same pressure
Work done in expanding gas under adiabatic
condition results in:

(A) Increase in temperature

(B) Decrease in temperature

(C) change in temperature

(D) Volume remains constant

Heat energy added to a system under isothermal
condition appears as:

(A) Werk done by the system

(B) Work done on the system

(C) Increase in internal energy

(D) Increase in temperature

273 ecm® of an ideal gas is at 0°C. It is heated at
constant pressure to 10° C. It will now occupy:

(A) 263 cm’ (C)273 em’ '
(B) 283 cm’ (D) 278 cm’

If the volume of a gas is held constant and we
increase its temperature then: :

(A) its pressure is constant (C) its pressure rises

(B) its pressure falls (D) any of above
Hydrogen is 16 times lighter than Oxygen
S.T.P. the average K.E. of H, molecules is E,
average K.E. of 0, molecules willbe:
| (C)4E e
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144..

145.
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147.

- (A) 400k

- (A)QCy

e e A e
ki ol BRI SIS

] . (D) E _
“k” is the Boltzmann constant, the translatlon.al
etic energy of nitrogen molecules at 400K will

(C) 800k

(B) 600k (D) (800/3)k

A 100 cm® gas tank is filled with a certain amou nt

of an ideal gas at 400K. If the gas is heated to

500K, the new volume of the gas will3 be:

(A) 100 cm’ (C) 150 cm

(B) 125 cm’ (D) 250 cm

Air enters a hot-air furnace at 7° C and leaves at

77° C. If the pressure does not change each

entering cubic meter of air expands to:

(A) 0.80m’ (C)1.25m’

(B) 1.9m’ (D) 7.0m’

If the pressure is doubled and kelvin temperature

is halved, the volume of the gas will:

(A) become half (C) become double

(B) become quarter (D) remain unchanged

Heat Q is supplied to one mole of a gas which does

an amount of work W. The rise in temperature of

the gas is:

(C) (Q-W)/Cp

(B) (Q-W)/Cy (D) (Q-W)Cy

In an adiabatic process:

(A) the energy absorbed as heat equals the work
done by the system on its environment

(B) the energy absorbed as heat equals the work done
by the environment on the system

(C) the absorbed as heat equals the change in internal
energy

(D) the work done by the environment on the system
equals the change in internal energy

The internal energy of a gas at 35'C is 100J. If the

gas expands adiabatically and does an external

work of 20J, its internal energy will be:

(A) 1001J (C) 1201

(B)80J (D)1151J

In a system of N gas molecules, the individual

speeds are vy, Vs, ..., V,. The rms speed of these

molecules is:

T vt v ‘ T v it vl
(A),\/Vl VzN VN (C)\/W V2 VN

: N

(B) '\Ivl SE VZN-+. - +VN (D) '\IVIZ o Vz;:; alaLs +VN2

A gas undergoes the cycle of pressure and volume

_ changes. W - X - Y — Z shown in the

diagram:
-_‘ Y Y

I

149.

e
N
i

154.

155.

156.

(B)0J (D) -2001J
A system undergoes an adiabatic process in Which
its internal energy increases by 20 J. Which of the
following statements is true?

(A) 20 J of work was done on the system

(B) the system lost 20 J of energy as heat

(C) 20 J of work was done by the system

(D) the system received 20 J of energy as heat

Two different samples have the same mass and
temperature. Equal quantities of energy gap,
absorbed as heat by each. Their fina]
temperatures may be different because the
samples have different:

(A) heat capacities

(B) thermal conductivities

(C) volumes

(D) coefficients of expansion

The first law of thermodynamics may be
expressed as shown.
AU=Q+W

Where AU is the change in internal energy, Q is
the heating of the system, W is the work done on
the system. A fixed mass of ideal gas at high
pressure is contained in a balloon. The balloon
suddenly bursts, causing the gas to expand and
cool. In this situation, which row describes the
values of AU, Q and W?

AU Q \%4

(A) | Negative Negative Positive
(B) | Negative Zero Positive
(©) Positive Zero Negative
(D) Positive negative Positive
The rms speed of gas molecules is

[ m m
(A) -\/ 3kT (C) m‘

[3kT 3kTY?
(B) - (D) ( -

According to Pascal’s law the pressure of gas in a
vessel is:

(A) Different in different direction

(B) Same only along opposite directions

(C) Same in all direction

(D) Same only along normal directions

Starting with same initial conditions, an ideal gas
expands from volume V; to V; in three different
ways. The work done by the gas is W, if process
is purely isothermal, W, if purely isobaric and W3
if purely adiabatic. Then
(A) W, >W,>W;

(B) W2>W;3>W,

C)W> W, >W,;
D)W, >W;>W,

A gas expands 0.25 m’ at constant pressure 10":» j

N/m®. The work done is:
(A)25erg (B) 2501
(B) 25001 (D) 2:5) _
Which of the following is not a thermody
function: = -
(A) Work L (C) Entrop
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159.

160.

161,

162,

T erna] Energy (D) Temperatare

The pressure (P) of an ideal gas anq i
per unit volume (E) are related as: ean K.E

(A)P=NE (C)P=NEn
INE 3NE
B)P="3 (D)P==

The indicator diagrams representing maximum and

inimum amount of work done are respectively
P

P
! H——
(A) (€) —V
%’ :
(B) —&y (D) —
(A)Aand B (C)Band D
(B)Band C (D)Cand D

An ideal gas undergoes an expansion in volume
from 1.3 x 10~ m’ to 3.6 x 10~ m® at a constant
pressure of 1.3 X 10° Pa. During this expansion, 24
J of heat is supplied to the gas. What is the overall
change in the internal energy of the gas?

(A) Decrease of 54 J (C) Increase of 6 J

(B) Decrease of 6 J (D) Increase of 54 J

The size of one degree of celsius is equal to:

(A) One degree of Fahrenheit scale

(B) 3.2 degrees of Fahrenheit scale

(C) 1.8 degrees of Fahrenheit scale

(D) 2.12 degrees of Fahrenheit scale

If, while the pressure is kept constant, the
temperature of a mono atomic ideal gas is
doubled the average speed of the atoms:

(A) Increases by a factor 4

(B) Decreases by a factor of 4

(C) Increases by a factor of 2

(D) Increase by a factor of +/2

The simple Kinetic theory of zases may be used to
derive the expression relating the pressure “P” to

1 s :
the density p of a gas. P = *3"p<cz> in this

expression, what does <c’> represents?
(A) The average of the squares of the speeds of the
gas molecules

~ (B) The most probable value of the squares of the

speeds of the gas molecules

(C) The root means squares speed of the gas
molecules

(D) The square of average speed of the gas
molecules

i l“ the pressure-volume diagram given below,

horic, isothermal, isobaric and adiabatic path
"Spectively are:

164.

166.

167.

168.

169.

170.

(@]

D

V—>
(A)BA, AD,DC,CB  (C) DC,CB,BA, AD
(B) AB, BC, CD, DA (D) CD, DA, AB, BC
A monochromatic gas is suddenly compressed to
1/8'" of the initial volume adiabatically. The ratio

" . (Ce
of the final pressure to initial pressure is (Cv _g)

(A) 32 (C)40/3

(B)24/3 (D) 8

A graph between T and V of a gas at constant
pressure is:

(A) Hyperbola (C) Parabola

(B) Straight line (D) Exponentional curve
Two points on a same body having the same
temperature will have no heat transfer between
them, This is the condition of:

(A) Dynamic equilibrium

(B) Hydrostatic equilibrium

(C) Thermal equilibrium

(D) Unstable equilibrium

We consider a thermodynamic system. If AU
represents the increase in internal energy and W
the work done by the system, which of the
following statements is true?

(A) AU =-W in an adiabatic process

(B) AU ==W in an isothermal process

(C) AU = W in an isothermal process

(D) AU = W in an adiabatic process

A surface is bombarded by particles, each of mass
small *m”, which has velocity *v” normal to the
surface. On average, “n” particles strike unit area

of the surface each second and rebound
elastically. What is the pressure on the surface?
| >
(A) nmy (C) 5 nmv”
(B) 2nmv (D) nmv?

According to the first law of thermodynamics,

applied to a gas, the increase in the internal

energy during any process:

(A) equals the heat input minus the work done on the
gas '

(B) equals the heat input plus the work done on the
gas

(C) equals the work done on the gas minus the heat
input .

(D) is independent of the heat input

Kinetic molecular theory assumes that:

(A) Volume of the gas molecules is negligible as

compared to the total volume of the gas
(B) Collisions among gas molecules are elastic
(C) Both “A” and “B” R

(D) There are am@cﬁwﬁfﬂr" el
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t And Thermodynamics)

. molecules

If C, is the molar specific heat at constant volume

and AT is the temperature then C,AT gives:

(A) Area (C) Energy

(B) Volume (D) Density _

The same energy Q enters four different

substances. Which substance has the greatest

specific heat? . g

(A) The temperature of 3 g of substance A increases
by 10K .

(B) The temperature of 4 g of substance B increases
by 4K )

(C) The temperature of 6 g of substance C increases
by 15K _

(D) The temperature of 8 g of substance D increases
by 6K

If a given mass of gas occupies a volume of 100

cm’ at one atmospheric pressure and temperature

of 100°C (373.15K), what will be its volume at 4

atmospheric pressure, the temperature being the

same?

(A) 25 cm’® (C) 104 cm’

(B) 100 cm’ (D) 400 cm’

The initial volume of an ideal gas is 10cm’ at a

pressure of 20Pa. Its volume and pressure in the

final state might be:

(A) 5 cm’, and 10 Pa (C) 20 cm’, and 40 Pa

(B)2.5cm’,and 10Pa (D) 40 cm’, and 5 Pa

Fahrenheit and centigrade thermometer have the

same reading at:

(A)-100°C (C) 60°C

(B) 40°C (D) - 40°C

Absolute zero is considered as that temperature at

which:

(A) all liquids become gases

(B) water freezes

(C) all gases become liquids

(D) all substances remain solids

The total sum of all energies of all the molecules

in a system is called:;

(A) potential energy (C) kinetic energy

(B) internal energy (D) elastic P.E

The pressure exerted by a column of mercury 76

em high and 0°C is called:

 (A) 1 atm (C) 1 Nm™
(B) 1 Pa (D) 1 torr
P V’ = constant holds good for:
(A) Isothermal process (C) Isochoric process

(B) Isobaric process (D) Adiabatic process
The process in which no heat enters or leaves the

~ system is called:

(A) Isothermal process  (C) Isochoric process

i (B) Isobaric process - (D) Adiabatic process
'hich is called internal energy of an ideal gas:
(C) Vibrational K_E.

lational K.E.
| K.E. (D) P.E.

C :_‘ 0 J of work and at the same time
energy increased by 320 J. How

184.

185.

186.

187.

188.

“much heat has been supplied:

(C) 920

(A) 280 J
(D) 200 J

(B) 600 ]

Pressure of gas depends:

(A) Only on molecular speed

(B) Only on mass of molecules

(C) Only on number of molecules in unit volume

(D) Number of molecules in unit volume, mass ang
speed of molecules

Absolute zero corresponds to:

(A) —460°F (C) -360°F
(B) 0°F (D) 460°F
Expression for isothermal process is:
(A)Q=AU ©)Q=w
(B)AU=W (D)AU=-W

Which is isothermal process:

(A) Rapid escape of air from a burst tyre

(B) Slow expansion of gas at in cylinder at constant
temperature

(C) Rapid expansion of gas in cylinder

(D) Cloud formation

For an ideal gas Cp — Cy, is equal to:

(A) Plank’s constant

(B) Joule’s constant

(C) Universal gas constant

(D) Boltzmann constant

Q NIT % THERMODYNAMI(E
08 (SOLUTIONS)

HEAT AND

01. (A)

02. (C)

03. (A)

04. (C)

AT =0
_AQ _AQ
C¥nAT—ﬂ(O);QO
A
5 B
50 €
E_, S /
5 :
= ~
———> Heat (Q)
QaQs Qc
Q=nCAT=>CxQ
Qc>Qp>Q,
Values of constant
Types of gas Y
Mono-atomic 1.67
Diatomic 1.40
Polyatomic 1.29

As the temperature of system is defined as the i
average translational K.E. of its molecules, so for an -
ideal gas system the internal energy is directly
proportional to its temperature., :
QT ‘




06 The molecules of an ideal gas are mere mass points

at And 11i€rmodynamics)

. _3 _3R 3
o8 K‘Bforonemole*sz(NA)—2§;T(NA)=§RT

which exert no force on one another.

0.0 !
P-_--;-p<v“>:>P°C<V2>
08.(B)
R =23 xrr—1
——=138x10“JK
N, 1.38 x
09.(D)

A polyatomic gas molecule has both translational
and rotational energy. It also has vibrational energy
associated with spring like bond between its atoms.
10.(B) :
P= §p<v2>
11.(B) N
Collisions between the gas molecules themselves and
with the walls of the container are perfectly elastic.
12.(D) J
From 0°C to 4°C the volume of water decreases and
after 4°C volume increases.
13.(D)
T,=27+273=300K
T,=127+273 =400 K

3
®Ey 2T T 300 3
QB 3 T, 400 4
(KE), EkT’
14.(B)
C
_be
e
15.(B)
As
AU o AT

In free expansion the temperature of gas decreases,

S0 its internal energy decreases.
16.(a)

Tp=2T,

=19
5Tc+32=21,
2 =2Tc—§T
lOTc-.ng= -
= 5
x TC= 160°C

C

, : 9
AT~ 1.8AT =T

 zero is considered as that temperature at

20. (B)

21.(O)

22. (D)

23.(C)

24. (D)

25. (A)

26. (B)

27.(B)

28.(O)

29.(C)

30. (D)

3

3
KE.=3KT=3k(0) =0

303
= (200) x o5 =606 K = 606 - 273 = 333°C

(V2=2V, =200 cm’)

Pressure exerted by a gas is the momentum
transferred to the walls of container per unit time per

unit area due to continuous collisions of gas
molecules.

PV =nRT
n = number of mole

“V” is the volume of one mole or one gram molecule
of gas.

BV, (D100,

P2V32P1V1:V2= Pz 4 25 cm

if T = constant

B2 At
KE=9N,

If the pressure is increased, then the boiling point of
the liquid increase.

1 2
p,_ 0 e
Py 2 Myt 2myyt

§Nom Vi

Friction between the tyre and the road heats up the
gas in the tyre and its temperature increases. So, this
increases the average K.E. of the' gas molecules
increases. fnes 3
T c <K.E>

and



; Adiabatic Expansion:
e In adiabatic expansion ) of the system, the
2 temperature decreases as the work is done in
expanding the system at the cost of internal energy.
—AU=+W
Adiabatic Compression:
In adiabatic compression, the work has done
on the system increases the temperature of the

system.
+AU == W
AU o< AT
32. (A).
The amount of heat required raising the temperature
of 1 kg of a substance through 1 K is called specific
heat.
33. (D)
& 1 Cy
I=e;=7"c,
0 i
) DI £
Mono-atomic 1.67
Diatomic 1.40
Polyatomic 1.29
34. (D)

For isothermal process
PV = constant

PV, =P,V
(2 x 10° Pa)(6 cm’) = (6 * 10° Pa)(2 cm’)
35.(D)
3RT
= m

‘,’&:L

1
Vi fBRT \/' \flﬁmH \/76_4

36.(A)
_. [T
Vims — m
In isothermal process temperature remains same. So,
ms = constant
37. (A)
. [ET
Virns = =
for same average molecular speed
Toem

e As we know that
) Cy<Cp

In isocoheric process (constant volume) AV =0

W=P0)=0
40. (B)
In adiabatic expansion
+W=-AU

+W shows that work is done by the gas at the cost of
its internal energy. Internal energy decreases and
hence temperature also decreases.

41. (C)

As mass and volume of gas are constant. So, its
density remains same.

42. (A)
By 1™ law of thermodynamics
Q=AU+ W=0+W=W
This shows that the total energy supplied is used to
do external work. To keep the temperature constant
the compression and expansion must done very
slowly.

43. (D)

As adiabat is more steeper than isotherm. So, “DA”
and “BC” represent the adiabatic processes.

44. (A)

In adiabatic compression, the work has done on the
system increases the temperature of the system.

-W=+AU
Work done on the gas
energy =+ 20

increase in its internal

45. (O)
\’Vr\-_ﬂ\urm = \\lenLéunle > \}\E.z.‘h;sh:suu > \’Vl.socuherlc
46. (A)
2N
P=s <K.E.
Fo; same temperature means same <K.E>
PoN
47. (O)
. 3RT
v ‘\] m
vie _ N Mie __ [mg \/T_Z -
= = =212 = Ve = 202
Vo 3RT Mie G - 2= v \2
Mo
= 92012 = 920(1.4) ~ 1300 m/s
48. (D)

l ) 2
Total translational K.E = SNmv- s
49. (©)
3RT
Vims = hi

In isothermal process temperature remains same. So,
Vs = constant
50. (B)
Q=AU+W
Q=320+600=920)
51.(A) ;
For an ideal gas system the internal energy is directly
proportlonal to its temperature.




-L"

F #_o‘msmnt pressure

oA A= (Ta=Tg)

It is the amount of heat required to raise the
temperature of one mole of substance through 1 K at
constant volume.

)
Q= CAT = C, =& = 0, = QAT

AT
55.(D)
R 3sx 107K
Na
=1.38x 107 (10" erg) K™ = 1.38 x 107 erg K™
56.(C) ;
E= 5 kT=>ExT
57.(C)
0
i nAT
Its units are *J mol™ K
58. (B)
QV B nC\»AT
For mono-atomic gas Cy %R
3
Qv = EnRAT
At constant volume AV =0
W=0
| Qu= A, + W= AE,, = 2RAT
59. (B)
T=-2-<K E>= i<1 2 = —<mv>
- 3k =3k 2™ 7 3k
- 60.(n)

Adiabatic is the process in which no heat enters or
leaves the system.

Q=0

The temperature of system is defined as the average
translational K.E. of its molecules

64. (B)

65. (A)

66.(D)

67.(A)

68.(A)

69. (C)

70. (D)

For meno-atomic gas Cp = SR

5
Qp= 3 nRAT
QP R AEml +W
5 3
SARAT=SnRAT - nRAT

3
(Qu = AEj = 5nRAT)

(> =
<K.E>=kT
If
T=0K

3
<K.E>=3k(0) =0

Pressure exerted by a gas is the momentum
transferred to the walls of container per unit time per
unit area due to continuous collisions of gas
molecules.

2 ]
k
9 ,)kT

T= mv ol

(98]

<y~

=\ , jvm,s

The temperature of system is defined as the average
translationai K.E. of its molecules

T—i<KE>

=1/2

Vims & M

2 1.5
T= 3K 2mv

o _3KT
> = = Vi =

3kT 1

S e
m ms \’E

As the mass of hydrogen is least. So, its root mean

square velocity is maximum at a given temperature.

The temperature of system is defined as the average
translational K.E. of its molecules, so for an ideal

gas system the internal energy is directly
proportional to its temperature. :
UxT

As the temperature remains same in 1sothetmal
process. So, internal energy also remain same.

In adiabatic expansion
+W=-AU :

+W shows that work is done by the gas.

its internal energy Infaemal energy




1;W—PAV
 As the piston is fixed. So, AV =0
W=0

5.0
76. (B)

77.(C)
78. (D)
79. (C)

ii.

iii.
80. (B)

81. (A)

82. (A)

83. (B)

Gases show ideal behaviour at high temperature and
low pressure.

Wisobaric > Wisothermal > Wadiabatic™  Wisocohent

For diatomic gases

7
Cy = %R and Cp= ER

As for every gas
= =" &> 1
Y Cy
o= Cy = Cy<GCh

3
<K.E>= EkT
T = constant

<K.E> = constant

All the sudden changes are adiabatic.

Rapid escape of air from a burst tire.

The rapid expansion and compression of air when
sound waves pass through it.

Cloud formation in the atmosphere.

Using 1* law of thermodynamics

Qp =AU +W

AU=Qp—

AU = CpAT — RAT (PAV = RAT)
Internal energy for “n” moles = nAU

= n(CpAT — RAT) = n(Cp — R)AT

Work done = Area of PV diagram (closed shape)
= (length)(width)
Work done = (P)(V) =PV

+V') +V
f1+9+2 ‘\/_ e
1
=—p<v2>

P« <v>

‘A prooess which brings the system back to its initial
~ condition‘is called a cycle. In the reversible cycle

all the changes are reversible.
e final and initial posmon of the system is

85.(D)

86. (A)

87. (D)

89. (D)

90. (C)

91.(C)

92. (A)

93. (A)

94. (B)

95. (A)

E = constant = AE =0

V=constant > AV=0 =W=9(

By 1* law of thermodynamics
Q=E+W=0

As
Uz T
AU < AT

Work done = Area of PV diagram

Work done = Area of PV diagram (closed shape)

1
= Area of triangle = 5(3V|)(6PJ) =

9PV,

1 i
P=3p1<vi™>

P= %p1<V12>

p|<V1 > p'w<\f'|

<V
<vi> P| = v

Vims & '\/?
As the temperature increases 4 times (4 x120K = 480 K),

Vims DeCOmes 2times (2v).

Vx'l;

When milk in the thermos flask is shaken rapidly,
work is done in shaking it. This work is converted
into K.E. of molecules of the milk.
As

T oc <K.E>
So, temperature of the milk increases.

By ideal gas equation

PV =nRT
PV T (n = constant)
3RT
V= e
m

Ve _ £’“He

Vo /3RT \/ My, \/:—2\15:3%‘2\[5

Vo= 1000\[5 = 1400 m/s J
Pl\/["‘I = PszY
ne ()
(3v,))
Pz V1)




As
C-Cv=R=> GCp-2R=R=(Cp=3R
Ce _3R_
=——=-—=3/
E=Cp 2R -
P .
_L= 32
P, 3 5
96. (C) .
The thermodynamic process in volume remains
constant is called isochoric process.
97.(A)
P
As adiabat is more steeper than isotherm. In option
“A” curve “X” to “Y" represents the isotherm and
“Y* to “Z" represents adiabat.
98. (D)
The work done in thermodynamic process at constant
pressure is
W=PAV=P(V--V))
99. (C)
In adiabatic compression
-W=+AU

In adiabatic compression work done on the gas
increases its internal energy and hence its
temperature also increases.
100. (A)

By 1* law of thermodynamics
Q=AU+W=0+W=W

This shows that the total energy supplied is used to
do external work. To keep the temperature constant
the compression and expansion must done very

slowly.
101. (D)

As we know that

Cp—Cy=R=8314J mol ™K™'
102. (A)
‘ ystem is defined as the average

The temperature of s .
lecules, so for an ideal

translational K.E. of its mo

gas system the internal energy is directly
proportional to its temperature.
UxT . .

me in isothermal

As the temperature remains sa
process. So, internal energy also remain same.

103.(C)
P—“-';‘p<v2>
As
Tec <lmv2>
2
Constant temperature means constant K.E. So,
Pxp

Volume of a is di
gas is directly proporti
onal
absolute temperature at constant pressure ’! 'It"‘l:the
the statement of the Charles law. : e

VT
105. (B)
Q=AU+W
o This is according to law of conservation of energy.
In isothermal process
Q=W
/S\s Boyle’s law is applicable in isothermal process,
0,

VOCF

107. (B)
As Boyle’s law is applicable in isothermal process.

So,
p 1
®V

PV = constant
108. (A)
Q=AU+W
Q=(U-U)+W
— 40 = (U;— 70) - 20
-40= Ur—* 90
Ur=-40+90= 50]

_ V|-+Vﬂ:+ +VN2
Vims = N
1+4+9+16 30 15
N~ 4 4‘\/;1““/5

The molecules of an ideal gas are mere mass points
which exert no force on one another. So, potential
energy between the molecules is zero.

109. (D)

110. (C)

111. (A)
1 5
=§p<v"‘>
s ey
_ImN_, _2N] _2
P=3y >S5y 2 ek
N
where '\7=No
112. (A)

A finite volume of a gas consists of very large
number of molecules (not infinite).

R —————

113. (D)
PV =nRT :
N NRT NkT
= — ——— k:R/N
PV=RRT=V=1p=p ( 0
114. (B)
Ve Vet
Vims = f N
¥ 9_11%12_;\/5—30.:4,08“.,3 S



- T=0K=-273°C

" In elastic collision, the velocities of bodies having
same masses are inter changed after collision.
So, velocity of “x” = 150 m/s

velocity of “y” = 100 m/s

. 117.(D)
e - All energy transfers result in heating of environment
e and energy is wasted.
118. (D)
All are the properties of internal energy.
- 119.(D)
At STP
P = latm = 76 cm of Hg
=760 mm Hg = 760 torr = 101325 Pa

T=0°C=273K
120. (D)
: As
3
<K.E> = §kT

For a particular temperature

ng = constant = <K.E>

2
121. (D)
3RT
o= m
3RT
ya_ Noma | fm_ [fam_,
VB -3_&'_]: ma m
mp
122. (D)
; 3RT
2 X2 m
If T = constant
v = constant
¢ -
g vy

2340y 1
40 x Ty ‘ \]3

127. (B)
The molecules of an ideal gas are mere mass pojngs
which exert no force on one another. So, the interng]
energy of an ideal gas system is generally the
translational K.E. of the gas molecules. :
128. (D)
At same condition (STP)
If volume of two different gases is same, then they
hdve same number of molecules.

129. (A)
2.1
P= 3ND<2mv >

P o <mv™>
P, mlvlz L miv,2
P, mvs  (mi/2)2v)°
If T = constant

130. (B)
In adiabatic expansion

+W=-AU

+W shows that work is done by the gas at the cost of
its internal energy. Internal energy decreases and
hence temperature also decreases.

131. (A)
According to KMT Collisions between the gas
molecules themselves and with the walls of the
container are perfectly elastic.

132. (A)
P « <K.E> .
Pressure is directly proportional to the average
translational kinetic energy of the gas molecules.

1
2—1:2

133. (D)
PV =nRT
N _NRT _ NKT P N
PV=RT=2V=5="p ZFT¥
134. (C)

At same temperature, If volume of two different
gases is same, then they have same number of
molecules.
But in this case the temperatures of both rooms arca
maintained at different values, it means that both
the rooms have different number of molecules of :
Which room contain more have less temperatt
and vice versa.
135. (B)
In adiabatic expansion
+W==AU =
+W shows that work is done by the gas at tf
its internal energy. Internal energy
hence temperature also decreases.
e L ! e




And ‘“nyna mics)

——————

W

.

. 283 ’
= —273 x(273) =283 cm’

ol .
5 138.(0)

B At constant volume

i
T -

P o« <K.E> : s
And
T« <K.E>
;' 139. (D)
| <KE>=E= ‘32'kT
As
T = constant (STP)
E = constant
140. (B)
<K.E>= %kT = %k(400) =600 k
141. (B)
At constant pressure
VT
V. T, 500
V, T, 400
500 500 .
V2=R xV,= 200 X (100) =125 cm’
142.(C)
At constant pressure
VT
Vy_T,_350
V, T, 280
\/;7,:%><vl = %x ()=125m’
143. (B)
PV =nRT
PYV=T (n, R are constant)
PV, PV, o PV T_BV) T2V
le T, = V2= T XP:_ T, X2P1_4
144. (B)
Q=AU+W
Q 5 CvAT +W
e AT
Cy
145. (D) _
In adiabatic compression work done on the gas
increases its internal energy and hence its
temperature also increases.
5% ' - W=+AU
146, (B)
: +W=-AU

hence temperature also decreases.

147.(A)

+W shows that work is done by the gas at the cost of
its internal energy. Internal energy decreases and

s 20 J of work is being done by using 20 'J- of
| energy. So, remaining internal energy will be

(vz vV $
N
=<y '

Vims SN[ <V> = ( Ty

148.(C) 7
Work done = Area of PV diagram (closed g

= Area of rectangle = (2 x10°\(1 x 10% = 2007
149. (A) . X x 10% 200

-W=+AU 5
In adiabatic compression work done on the gas

increases its internal energy. So, 20 J of work was
done by the system.

150. (A)
Two different samples have different heat capacities

even their masses and temperatures are same
151. (B)

It is the process in which no heat enters or leaves the

system,
Q=0

In Adiabatic expansion
+W=-AU

+W shows that work is done by the gas at the cost of

its internal energy. Internal energy decreases and
hence temperature also decreases.
152. (B)

3
KE= 2kT :
1 3
§m<v2>— 2kT

m<v®> 3kT:><v2>=§r'|;I:>v,ms= %
153. (C)

Pressure on each side of the container. and

everywhere in the container is same provided the

density of the gas is uniform.
154.(C)

Wisobaric > Wisothermal > Wadiabatic >
155. (B)

W=PAV'= (0.25)(10*) =250 J :
156. (A) -
Work is the technique to transfer energy into the
system. It is not a thermodynamics function.

_gE(<K.E>)._2_NE
P\

W. heri

157. (B)

158.(C) ki
Work done = Area of PV diagram |
Wp= 0 : 7“_.)_
Wg = Maximum (PAV

159. (B) | greleNe

W=PAV
Q=AU+
AU




By comparing the given equation with
1
o p<v>

P = pressure of gas
p = density of gas
<c*> = <v*> = The average of the squares of the
speeds of the gas molecules
163. (D)

A lsobanc 3

Isochoric

164. (A)

P vl P,V,’

PG
FT ( ./s)

P
FIZ= 8}’ = 85/3 = (23)50 = (2)5 = 32

: (CP/CV =y.=5/3)

165.(C)
VT (P = constant)

166. (C)
Two points on a same body having the same
temperature will have no heat transfer between them.
This is the condition of thermal equilibrium.

167. (A)

In adiabatic compression work done on the gas

increases - its internal energy and - hence its

temperature also increases.

straight line

-W=+AU
168. (B)
_E_ AP 2Znmv_ b
' Y AAt- (D)) 2nmv. (nm= total mass)
169. (B)
Q=AU+W

B | AU =Q - W = Q + (-W) = heat input plus the work
' done on ther gas

mte volume of a gas consists of very large
fmolecules

= C*mAT
p roduct ¢ ‘mAT” gives minimum valye, So,
ific heat.

C= AT

In (B) the
have greatest Spec

173.(A)
PV, =PV2= V2= Pz

(1)(100) _
@

=25¢cm’

174. (D)
PV, =

P,V>
(10cm’)(20 Pa) = (5 Pa)(40 cm’) = 200 Pa cm’

175. (D)

-32= 0.8Tc
32 0

176. (C .
e Absolute zero is considered as that temperature at

which all gases become liquids.

177. (B
® The sum of all forms of molecular energies (K E. and

P.E.) of a substance is called internal energy.
179. (A)
The pressure exerted by a column of mercury 76 cm
high and 0°C is called] atm.
180. (D)
For an adiabatic process
~ PV’ = constant

181. (D)
Adiabatic process is the process in which no heat

enters or leaves the system.
Q=0
182. (A)
The molecules of an ideal gas are mere mass points
which exert no force on one another. So, the internal
energy of an ideal gas system is generally the
translational K.E. of the gas molecules.

183. (C)
Q=AU+W=320+600=920J
184. (D)
P 2N 1
v
185. (A)
Tr=1.8Tc +32=1.8(-273) + 32
=-492+ 32 = - 460°F
186. (C)
Q=AU+W
In isothermal process AU=0
Q=W
187. (B)

To keep the temperature constant the compression aﬂd
expansion must done very slowly.

188. (C)




PAST MDCAT
(2008-2019)

The pressure on the other sides and everywhere

For a gas of volume «y» in its equi|
am ! 1

the pressure does
ineti changes with time
thnetlt energy of gas is constang be:an:: en W S
(B; go::.lsnon between gas molecyles OC:\:: (UHS 2011 .
ollision between gas eur
(C) Collision must be t;glast?;decmes occur linearly

(D) Collision must be inelastic

| : inside the vessel will be same according to the: (O
{UEEs 2009) In elastic collisi
(A) Pascal’s law (C) Boyle’s law 8 I —— <0 1500 the K.E remains constant.
(B) Hook’s law (D) Charles law ' ; whlc'h of the following, the change in internal
o energy is more: (UHS 2011)
By Pascal’s law “Pressure on each side of the = c
container and everywhere in the container is same T - < B T
provided the density of the gas is uniform.” v A A
3. The value of universal gas constant is: P(Pa) N P(Pa)
(UHS 2009,2010,2013) C - D B
(A) 8.314 J mol™'K™ (C) 100 J mol™'K™! ‘
(B) 8.32J mol”'K”" (D) 1.38x107% J mol 'K 0 V(m)—> 0 V(m)—>
(A) System A System B
R=8.314J mol'K™ (A) In system A
3. For adiabatic process, the first law of (g) g‘ System® .
thermodynamics is: (UHS 2009,2012) ED% Cigﬁozl}: Eéed'.‘:tebd "
(A)W=4U+Q ©Q=W = ge is zero in bo
(B)Q=-W (D) W =-AU System “A” and “B” both are cyclic process. In
(D) any cyclic process
Q=AU+W AU=0
0=AU+W=W=-AU 9. Pressure-Volume graph of two systems “A” and
4. Which of the following is a postulate of kinetic “B” are plotted under isothermal and adiabatic
theory of gases: (UHS 2010) . i conditions. Which of the following observation of
(A) A ﬁl;"te ;’OIU;“@ 10f a gas consists of a small graph represents the two systems?: (uHs 2011
number of molecules 4 ]
(B) The size of the molecules is much larger than the T O”’o,, T =
' separating between them p “w  p
(C) Molecules do not exert force on each other s o1 Adiabatic
except during a collision — 3
(D) The gas molecules are in no-random motion 0 Ve 0 Vie=y
©) (A) (®)
Only (C) is the postulate of KMT. T i I
5 Which one is not an irreversible process? T —_—
(UHS 2010) P pl =S
(A) Slow compression of a gas into a cylinder i Adiabatic
(B) Changes due to friction Adisletic
(C) Explosion 0 Y= it} V—>
(D) Dissipation of energy (B) (D)
© ()
Explosion is an irreversible process. T 4
6. Which of the following is expression of mean ’40%
square speed of “N” gas molecules contained in a P 7
cylinder? (uns 2011,2012) Adinkie
Vet Voot .ty Vit Vot..tV
(A)\F St LY e e 0|~ W
i+ v+ LAV el Adiabat is steeper than isotherm.
- (B) N (D) Hard s N 10. Which of the following curve is an isotherm?
(UHS 2011)
(B) e




AU < AT

14.

What will be the mathematical form of first |ay =
thermodynamics for 2 system whose variatiop i
volume by pressure is shown? (UHS 2013)

0 V —> 0 Vi P, Isothermal
(A) ©
T T \ 0 V.V
(B)U= W (D)Q=W
0 Vi=—> 0 N —>. (D)
(B) (D) Q=AU+ W
(D) In isothermal process
AU=0
T Q=0+W=W .
s \ 15. A gas sample contains three molecules each
having speeds 1m/s, 2m/s and 3m/s. What is the
mean squaﬂreﬂspeed? (UHS 2013)
0 V —> (A) 1473 n:‘/s“ (C)2m’/s’
v 1 = (B) 6 m7/s” (D) 14/3 m/s
OC =
P ( constant) ) 5 ) ]
G243 14 L
M square speed =—"" 7 = 3 m’/s"

11. H; and O; both are at thermal equilibrium at — - = 3
temperature 300 K, Oxygen molecule is 16 times 16. A gas containing “N” number of molecules having
massive than hydrogen, Root mean square speed mass of each molecule “m” is in a cubic container
of hydrogen is: (UHS 2012) having length of each side “a”. What is the
(A) 4 times root mean square of oxygen density of gas contained in cube? (UHS 2014)

1 (A) N/a* (C) Nm/a’
(B) 3 root mean square of oxygen (B) m/a’ (D) Na¥/m
(©) d root mean square of oxygen (©)
16 - Mass _ Nm
(D) 16 root mean square of oxygen NSy = Volume  a
(A) 17. In general gas equation PV = nRT, n represents
_ . [3RT o 4 the number of moles of gas. Which of the
Y. m \/_r;l following represents the relation of “n”?
(UHS 2014)
Yo m=‘\/??2:4:>VH=4VO (A) n=NN, (C) n=Nu/N
o T . (B) n=N/N, (D) n = N+N,

12. If “Q” is the amount of heat supplied to a system (B)
and “W?” is the work done then change in internal
energy can be defined as: (UHS 2012) No. of moles, n = N
(A) Q/'W (C©)WIQ Ny
B-W (D)1 +Q/wW 18. The relation between Celsius and Fahrenheit

(B) scales is:
; Q=AU+W=AU=Q-W C F-3

13. What is the factor upon which change in internal 100 180
energy and ideal gas depends? (UHS 2013) At what temperature both scales give the same
(A) Change in volume reading? (UHS 2014)

(B) Changed in volume and temperature (A)-100° (C) —180°
(C) Change in temperature (B) —40° (D) —173°
(D) Path followed to change internal energy (B)

. TC = TF

~ For an ideal gas system the internal energy is
directly proportional to its temperature.

9
TC =-5-TC ik 320 —_ TC _%TC = 320




Which relation exactlydescried the isothermal
process: (UHS 2016)

25.

(A) Q=W (©)Q=-4AU
(B) W =-AU D)Q=AU+W
9. Two samples of gasses “1” & “2” are taken at (A)
same temperature and pressure but the ratio of Q=AU+W
number their volume is V,:V, = 2:3, what is the In isothermal process
| ratio of number of moles of the gas samples? AU=0
(UHS 2015) Q=0+W=W
| (A)3:2 (€)4:9 26. Estimate pressure of air molecules at 273K, if the
| (B) \ﬁ : \ﬁ (D) 2:3 mean square speed is <y*> = 500m*/s* and density
(D) of air under these conditions is 6kg/m: (UHS 2017)
. PV A)2.5 x 10° Pa (C) 1 x 10° Pa
V=RT=n=7==n«x (A) 2. .
BV=mRT=n=pr=n«y (B) 1 x 10° Pa (D) 2.7 x 10° Pa
n VvV
n—1=v—1:>n]:n;:\'1:\’3:2:3 (B) | |
— = —p<y>> = =(6)(500) = 1000 Pa
20. Root mean square velocity of a gas having ek 3(6)(5 )
pressure “P” and density “p” is given by: 27. One mole of a gas occupies volume 1 x 107 m’ in
(UHS 2015) cylinder whose pressure is 2.5 x 10° Pa. The
A 3P 3p temperature of cylinder will be equal to:
WIS O/ P (UHS 2017)
Ip - (A) 300K (C)370K
b)
®) D)\ [F (B) 227K (D) 390K
(A)
(A) PV =nRT
- /3P _PV (2.5 x10°)(1x107%)
Vs =\ | My -\ 5 T=R~" @314) " > 0
21. When the state of gas change without change in 5 _5 . ‘
temperature, the gas is said to undergo: (UHS 2015) 28. IfCy= ZR’ Cp will be: (UHS 2018)
(A) Isothermal process  (C) Isochoric process 2 2
(B) Adiabatic process (D) Isobaric Process (A) ﬁR ©) ER
(A) 7 5
The process during which temperature remains (B) 2R (D) ER
same is called isothermal process. (B)
R
22 The relation - = 138 <107 JK™ in gas law is Co=Cy+R=3R+R=12R
known as: (UHS 2016) 29, If : :
(A) Avogadro’s law (C) Newton’s constant pr:snsirr:mt;:: ‘:Ee’d'_f:sltg:;swls l;etﬂhfed atdconsta.nt
(B) Cahrles constant (D) Boltzmann’s constant can’be w’ritten as: (UHS 2018) Ol Flermocynsigs
(D) " (A) GpAT = CyAT + PAV
N k = 1.38 x107™ JK™'= Boltzmann’s constant (B) ACyT = ACyT + PAV
A : (C) CoAT = CyAT + APV
23, The relation “PV=nRT” shows which law of (D) CyAT = CpAT + PAV
physics? (UHS 2016) @A)
(A) Charles’ law (C) Newton’s constant At constant pressure:
Al constant pressure;
(B) Avogadro’s law (D) Ideal gas law Q=AU+ W
(D) ' CpAT = AU + PAV Saeaid)
) “PV = nRT” is the Ideal gas law. At constant volume:
'"_ 24, The rabid escape of air from a burs tyre is an Qv=AU+W=AU+0=AU
Sy example of: (UHS 2016) CyAT = AU )
(A) Adiabatic processes Put in (i)
(B) Isothermal process : CpAT = CyAT + PAV .
(C) cooling process 30. Find the mean translational kinetic e

(D) First law of thermodynamics

ideal hydrogen gas at 17°C: (UHS 2018)

Iti iabat (A)5x 107 (0621 %10
— t is an example of adiabatic process. (B) 6 x 102! J (D)621 x|
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) (Heat And Thermodyn

=21 )
<K.E>= %kT = %(1 38¥107%)(290) =6 x 107 J |

Molecules of a gas at constant pressure for a ﬁxe;:i
amount of gas have average kinetic energy “)n( :
increasing temperature from 27°C to 327°C,
average K.E of molecules will become: (UHS 2019)

(A) 200X (C) 300X
(B) 20X (D) 2X
(D) '
T, =27°C=300K
T, =327°C =600 K = 2T,
<K.E>= ng
<K.E> < T
As temperature double so, kinetic energy also
double (2X).
32 The sum of all forms of molecular energies
(kinetic and potential) of a substances is termed
as: (UHS 2019)
(A) Internal energy (C) Heat energy
(B) Elastic energy (D) Absolute energy
(A)

Sum of all forms of molecular energies (K.E. and
P.E.) of a substance is called internal energy.

=
=
=




