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" Physics [Part-I]

1| Page Solved Pnst Papers (2011-2019)
CHAPTER — 1 ll) The dimension ol"\/; is same as that of:  (FAS 2017)
- " (a) Time (b) Energy :
! : (c) Velocity (d) Force
MEASU REM ENTS 12) The mass of earth is equal to (RAW 2016)
- (a) 6x10"kg (b) 5x10™kg
~ SECTION I » (©) 6x10°kg @ 5x107kg
13) The approximate age of earth Is (RAW 2016)
Multlple Choice Questlons ? @ L 101 ¢ ®) 28x10%s ., @
From-Pinjub.Boar ds:- , (c) 1.4x10"S d) 2.8x10"s
1) A positron is: (GUJ 20ll) 14) The dlmcznsmn of density are: . (RAW 2017) -
(a) Anelectron . ‘ (a) [ML™] (b) ML s RS
< (b) Aproton (@ ML) (d) None of these
(c) An antlpartlclc of electron ] '15) The dimensions of Coefficient ol'vnscosnly is:
(d) An antiparticle of proton (SAG 2012’)
2)- One lxghtyearlsequal to(GUJ 2016) (MUL 2012, 2016) . (a ML'TY (b) ML™'TT
(a) 9.5%x10"m ®) 9.5x 10™m : © IML'T) (d) [MLT]
(©) 9.5x10"m (d) 95%x10%m 16) The dimension of work is: (SAG 2013)
3) Uncertainty in the measurement of radius of sphere is (a) MLT (b) MLT!
" 1% the error in the calculates value of its area is: @ IMUTY @ MLt
§ (GUJ 2018)" 17)-The dbsolute uncertainty for vernier calipers of v.c =
(a) 1% (b) 2%’ : 0.01 cm is: N (SAG 2017)
©)-3% (d) 4% i (a) 0.1 mm (b) 0.01m B
4) A light year is a unit for: ’ (c) 0.001 cm. - (d) 0.001 mm :

(MUL 2011 Annual) (DGK 2017)
(a) intensity of light  (b) Time T

(c) Distance
' 5). The dimension of force is:

(GUJ 2018) (MUL 2012 Supply) (BAH 2013)

(@ MLT} (b) :ML™'T"']
T MLTY T @ ML
6) -Giga is equal to: (BAH 2014)
(@ 10° (b) 10° :
© 10° C(d) 107
‘7). The dlmensmnal formula for the quantity light year is:
. _ : ' -(FAS 2011)
oL@ LT (b) [m .
C© MUT @) (L Fy s

8) The dimension ML°T® represent the quantity: R

A (FAS 2012)
(a) Lex_lgth' (b) Mass
(c) Time- d. Velocrty
“9) The dlmensmns of gravntatlonal constant ‘G’ are
5 : : (FAS 2016)
T@ MLTY ® MUT &
©, ML'T’] @ ML*T]
lO) Which pair has same dimensions? - (FAS 2016)-

(b) ‘Momentum and impulse
(d) Toque and power

_ (a) Work and power
(c) Force and torque

18) The dimensions_ol'ihe relation

(d) Velocxty e s _

anx_l are equal to the-

‘dimensions of: (SAG 2017)
(a) Force

(c) Acceleration

(b) Momentum
(d) Velocity

'19) Which of the l'ollowmg measurements of length is most .

pretise? . (SAW 2014)
(a). 5¢m (b) 54cm
(c) 5.41cm (d) 5412cm

.. 20) How many seconds are there in one year: (SAR 2018 Gl)

_(_a) 3.156x 10°S - (b) 3.1536 x 10° S
(¢) systematiceor  (d) 3.1536 x 107
21) In 5.47 x 19. 89 = 108.7983; answer should be written as

- (SAR 2018 GIT)
(a) 108.8 : (b) 108.9
(c)- 109 (d) 10.8.79
22) The quantity 1 (km) is equal to: (LHR 2019 G))
(a) 1x10°m (b)) 1x10°m’
, (c)lxlo”‘ d) 1x10°m? -
" 23) Dimensions ol\/% is same as: (RAW 2019 GI)

_(a) Angular frequency(b) Force

. () Torque (d) Time penod

24) Mass is highly concentrated form of: (RAW 2019 Gl)
(a) Inertia (b) Energy .
(c) Plasma )

.(d) Charge
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Physics [Pari-1]

Solved Past Papers (2011-2019)

25) Which is the base quantity? (MUL 2019 GI)
© (a Area (b) Volume
(c) Length (d) Density
26) The time (al\cn by light from moon to carth is:
(DGK 2019 GI)

(a) 1 min 10scc. (b) 1 min 20 scc.
(c) 1 min30scc. (d) 1 min40 sec.
27) Absolute uncertsinty in a measuring instrument is

equal to: (SAG 2019 GI)
(a) Least count (b) Accuracy
(c) Fractional uncertainty
(d) Percentage uncertainty )
28) Light year is the unit of: (SAW 2019 GI)

' (b) distance
(c) energy (d) time and distance

9) How many years in one second: (SAW 2019 Gl)
L(2) 3.1536 % lO’)ears (b) 3.1536 years
(© 31x10%years  (d) 3.1x 10* years

(a) time

30) The numerical value of ‘constants in any formula
cannot be determined by dimensional analysis, however
# (BAH 2019 GI)
(b) Physical Quantities
(d) Uncertainity

it can be found by:
. (a) Addition
(c) Experiments

“ 1) Light year is a measure of:

(a) Distance (b) Time
(¢) Intensity of light () Velocity )
2) The dimensions of gravitational constant “G” are:

(2008)

.7 (2009)
(2 [MLTY] (b) [ML2T] '
(c) [ML,T? (d) [M'L*T) .
¥3) Slunitorchargg is : (2010)
(a) Ampere (b) Volt
() Coulomb (d) Calorie =

4) When the dimensions of both sides of an equahon are
equal, then the equation lS said to be: (2011)
(a) Simultaneous

(b) Homologous
(c) Instantaneous

(d) Quadratic
5) Radian is a unit of angular dlsplacement which can also

be measured in degrees. How many radians are equal -
to one degree?

(2011)
\ 180 -
0 2n.
© 150 @ S

6) If ‘zm’ is lhe mass, ‘¢’ is the \elomy of light and x =
mc’, then dimensions of ‘x will be: (2012) .

(a) [LT-1] (b) [ML'T}
© MLTY) (@) (MLTY

sy

N

=

8

9

3,

20y,

The formula for clectric ficld strength s °g S
where E is electric ficld strength and F is fOl‘re n IQQ‘
(}7

charge. Which onc of the following options |
correct base units for electric ficld strenpth? (20 5‘

(2) kgms®A’! (b LLs A’
() kg'm’s A (d) ms'A

Which sct of the prcrxcs gives V“'““ in incrgm
order?

(a) Celsius
(c) Degree .

(b) Kelvin
(d) Fahrenherice

(2014)
(a) Pico,Mega,Kilo,Tera
(b) Pico,Micro,Mega,Giga
(c) Tera,Pico,MicroKilo
(d) Giga,Kilo,Milli,Nano ;
The unit of femperature in base unit is: ; (2015)

1. Whal are the dimensions and umts of gmwtatmn‘l
constant “G” in the formula F = ﬂ'—‘ (RAWZ(]“)
i (LHRZ()IZ 2015: Gl)(GUJlOlI)(MUL2016 2017) [
(DGK20i7) (SAW 2013)
Ans.  Gravitational force—F M
Dimensions of G = "
Unitsof G = ? _
Ris
=
mym,
Dlmcnslcnscfgravuauoml “—‘-{umm mff;:::)(l?:mcnspn oLIrcn )
o mass!
(G} - [F1IL}]
M] [M] -
(F1=[MLT?)
21y 2
oML .
20 G =m L’Tf'I (LHR2017)
Ans. (i) Units of 6: ik
Fr
mlmz . ;
- Nm
o e kg”
UnltsoI'G = Nm kg’2 ., 3

Write the dimensions of: (i) Veloclty (i), Densnty
(LHR 2013 : GI) (GUJ 2016) (BAH 2012, 2013)
-(FAS 2016) (RAW 2013, 2014) (SAG 2013)
. (i) Dlmensmns ol'veloclty
V= / =",

sec

.'._\

3 | Page

Solved Past Papers (2011-2019)

Physics [Part-])

Ans.’

Ans. *
- dimensional analysis. Its two uses are;

7

- Ans,

“,_AHS.

(ii) Dimensions ol‘denslly:
. f=mass/v= kg/m

= [F=m]

Show that the equation, s = ViH"% at’ is dimensionally

correct, (LHR 2013 : GII)
Second cquation of motion is s = vit + Y at’,
Where T
Vi = initial velocity, a = acceleration .
Now ° , -
Dimensions of L.H.S of equation = (S} [L].
Dlmenswns of RH.S: of equation = [V,] [t] + [a] [¢]
= LT [T+ (LT (T
=L+,
Hence
Dimension of L. HS= dlmensmn oRH.S.
[L]= [L1+[L]
[L]= 2[L]2 is dimension less. Se equation is correct
Write down the two uses of dimensional analysis:

(LHR 2015, GI, 2019 GI)
Usmg the method of dimensions is known as

Derivation of a possible formula, for a physical quaﬁtity
Checking the homogeneity of physmal equation by
showing that the dimensions of the quantities on both
sides of the equation are the same, irrespective of the
form of the formula. !
Find the dimension of co-efficient of viscosity n from
relation. F=6mnrv. (LHR 2017) (GUJ 2011, 2014)
(SAG 2017) (DGK 2014) (MUL 2014)

Iti is given that
F' = 61 v, B
n= 6nry, }
Co My
(= [LLT‘] )

e MUt T

Differentiate  between precise and accurate
' measurement,

(GUJ 2011, 2015)
@A precnse measurement is the one, which has less
precision or abso}ute uncertainty.

. (ii) An accurate measurément Jis the one which has less

fractional (or percentage) uncertainty or error.
The period of a simple pendulum is measured by

. stop-watch. What type of errors are possiblé in the

time period? (LHR 2011, 2015 GII, 2017),

(GUJ 2012) (MUL 2012, 2013, 20l4; 2016),
) (BAH 2012, 2013, 2014), (FAS 2012, 2013),
(RAW 2013, 2016,2019 GI), (RAW 2013, 2016),

: (DGK 2017), (SAW 2013, 2014)
Following.could be the sources of errors:

7

(a) Manufacturer’s fault which could result in incorrect
measurement of time. -

(b) Error due to calibration of 5top-watch
(c) Zero error in stop-watch,

(d) Human error. Delay or early starting / stoppmg of
stop-watch.

9. Write the dimension of (a) pressure (b) density.
(GUJ 2011: ANNUAL, 2013: ANNUAL)

Ans. ([) Pressure: .
Force ]M L'T? —eaaly el i
Pressure =" 1% =[ML'T7]
(ii) Density:

Density = Vo] H [M L1 = (ML)

10.  Show that the equation E = mc® is dimensionally

correct.  (GUJ 2011: ANNUAL, 2014: ANNUAL),
(RAW 2012), (SAG 2617), (BAH 2019 GI),
(DGK 2011, 2014) (SAW 2014)
Ans. .E=mc’ ’
Dimension of LH.S =[E]=",mV]] .

=[M] [L’T?) = ML'TY

. Dimensions of RHS= [ms?] = [M] [LZ’I"]

e [MLZTZ]
L H.S=R.HS.
E=mc’is dlmenswnally correct.
11. Access the total uncertainty in the final resull ofa-
timing experiment with the help of an example.
' (MUL 2014) -
_ For The Uncertainty In A Timing Experiment
The uncertainty in the time period of a vibrating body is

found by dividing the least count of timing devxce by
" the no. of vibrations. .

For example: -

Time of 30 vibrations of a simple pendulum recorded by
a stop watch accurate up to one tenth of a second is 54.6

Ans.

S then.
= % =1.82s with
Uncertainty % =00038.
Thus T = 1.82+06.03 .
Hence count large no. of swmgs to reduce tlmmg
uncertainty.
Example 1.1

The length, breadth and thickness of sheet are 3233 m.
2.105 m and 1.05 cm resp. calculate ihe volume of sheet
correct up to the appropnate significant figures.

Sol:
1 = 3233 m, b=2.10§ m.
h- = 1.05 cm (min. no. of sig. Fig).
= 1.05x10*m
Volume = V=Ixbxh
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Physics [Part-I]

Solved Past Papers (2011-2019)
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T2

Ans,

13

17.

Ans.

18.

Ans.

19.

Ans.

= 3233 x2.105x 1.05 x 107
= 714573825 x 107w’
VAEER RERS
Write the dimension of:
(a) Pressure (b) Density
e
A

m
v
MLT - M]
- | -
ML | P ML)
\Write two use/application of dimension.(MUL 2016)

(MUL 2016)

P = P =

. (1) Dimensional analysis can be sued to check the

correctness of a given formula or equation.
(2) It is also used for deriving a formula by considering
the certain rules.

Show . that the relation v = [ A is dimensionally
correct. o (BAH 2011)
LHS=v=[v]=[LT"]
RHS=F.=[FA]=[TL) = [LT]
LHS=RHS .

Describe the principle of homogeneity of dimension
analysis.
In order-to check the correctness of an equation, we
show that dimension of the quantities on both sides of
the equation. This is called the principle of
homogeneity. .

Add the given masses in kg, upto appropriate
precision. 2.189, 0.089, 11.8 and 5.32.  (BAH 2012)
Total mass = 2.189kg + 0.089%kg + 11.8kg + 5.32kg =
19.398kg . -

= Total mass = 19.4kg '

" How can you determine the uncertainty in time
« period? (BAH 2014) (SAG 2019 GI)
The uncentainty in time period is found by dividing the
least count of timing device by its number of vibrations.
ie.

Least count of vibrating body

Number of vibrations

Uncertainty =

According to Einstein’s mass energy equation find
the energy of mass 1 Kilogram.

E = mc :
-E = Ix@3xI10% . .
= 9x10"). :

What are the dimensions and unit of gravitational

constant “G” in the formula F = G™1'2 . (FAS 2012)

o AP

~ [mymy]

mm Fr
2 =G =

=— =
mmy,

21 2

oo IMLTIIL] _

. [M7]

Unit of G = Nm* Kg™

F=G

MILT? = G= [MTL'T Y

(BAH 2011) .

(FAS 2011) °

20.

Ans,

21

Ans.

22.-

Write the dimensions of pressure and density, == |
(FAS 2014 |
mA : Y

: Force _ F _ mA |
) Pressure = Area - A A {
LT?
Dimension of pressure = m}—LT]—l
= ML'T?
. . Mass _ m
@ Density = youm ~ V "

' M :
Dimension of density= I[‘CT} = [ML?]

The wave length “¢” of a wave depends on the speed

}.
uy” of the wave and its frequency “I". knowing that: E

‘ (2014) ¢
W =[L], V] =[LT '] and [f] = [T |
Decide which of the following is correct. (FAS 2012) {
<y . pldt
f=AM orf=7 - -
First we do dimensionial analysis on [
f = A i i
[fl= [LT']ML] = [L*T"'] which is incorrect. !
Now we take : ‘ g ;
\J {
=7 i
f=x - :

i

[T'] which is correct. 1

‘Hence (f = ‘Q is correct expression. |
How can you assess the uncertainty in the average
value of many measurements. (FAS 2017)

Ans: For uncertainty in the Average Value - of manyi

Measurements:

(i)  Find the average value of measured values.
(ii)  Find deviation of each measured value from the |’
- average value.

(ili) The mean. deviation is the uncertainty in the
average value. ’ .

(iv)  For example, the:six readings of the micr\ome}cr i
screw gauge to measure the diameter of a wire in
mm are.
120, 1.22,1.23, 1.19, 1122, 1.21

Then, ) ‘e

11204122+ 1.23 ¥ 119+ 1.22+ 121
Average = -

. 6

.= 12lmm - - e,

The deviation of the readings, which are the difference

without considering the sign, between each reading and |
average value are 0.01, 0.01, 0.02, 0.02, 0.01,0
(Deviation = Each reading — Average value)

0.01+0.01+0.02:+0.02+0.01+0

Mean of deviation

It

0.01mm

5| Page
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23.

24.

Ans.

25. .

26.

Thus, uncertainty in the.mean diameter (1.21mm) is
0.01mm recorded as. . )

1.21 £0.01 mm

Differentiate between precision and accuracy.
(RAW 2014)

"(i) A precise measurement is the onc, which has less

precision or absolute uncertainty.
(i) The precision of measurement is determined by the

instrument being used. Precision is also called absolute -

uncertainty, which is equal to the least count of the
instrument.
Write the dimensions of
(i) -Pressure (i) Angular momentum
WP = ="l
[Pl= MLT?]
(L7)= [ML7T)

(i)L = mvr

=[MLT'L)

=[MLT")
What is physical significance of dimension of physical
quantity. (RAW 2017)
Using the method of dimensions called the dimensional
analysis, we can check the correctness of a given formula or
an equation and can also derive it. Dimensional analysis
makes use of the fact that expression of the dimensions can
be manipulated as algebraic quantities.
(i) Checking thg Homogeneity of Physical Equation:
In order to check the correctness of an equation, we are
to show that the dimensions of the quantities on both
sides of, the equation are the same, imespective of the
form of the formula. This is called the principle of
homogeneity of dimensions. .
(ii) Derivation pf a Possible Formula:
The success of this method for deriving a relation for a
physical quantity depends on the correct guessing of various
factors on which the physical quantity depends. A
Write the dimension of (a) pressure (b) force.

(RAW 2014)

(SAG 2012)
(i) Pressure - Foce _F_ma :
> Area A A
Dimension of pressure = MLTZ
ita wr -
= ML'T?)

(ii) F = ma = [F] = [ma] = [MLT?] .

Defipe precision. Which instrument can measure precise .
value meter rod of vernier caliper. (SAG 2017)
A precise measurement is the one which has less

‘precision or absolute uncertainty precision is also called

absolute uncertainty which equal the least count of the
instrument. As the least count of vernier caliper is less

- than meter rod. So vernier caliper measure more precise

28,

value than meter rod.
Distinguish between precision and accuracy.

‘ < .. (MUL2019 GI) (SAG 2017)
A p.recise measurement is the one which has less
precision or absolute uncertginty. Co

An accurate measufement_ is the one which has' less
fractional (or percentage) uncertainty or en:mr.

The precision of measurement is dclenqiqed Py the
instrument (or device) being used. Precision is also
called absolute uncertainty which is equal to the least
count of the instrument. -

The accuracy of a measurement deends upon the

'

fractional ‘(or  percentage) uncertainty . in  the
measurcment. -
29, Show that the expression, Ve = vy + at is
dimensionally correct. (DGK 2013)
Ans. Vi = V+at -
(LT = LT+ LT)T] )
LT']= [LT']+([LT]
= wry oo .
30. Does a dimensional analysis give any information of
. constant of proportionality that may appear in an
" algebric expression? Explain. (DGK 2014: GI),
' (LHR 2017), (RAW 2011)
Ans. Dimensional analysis does not give any information

about the constant of proportionally. The value of
constant of proportionally is determined experimentally
or theoretically. Its presence on any one side of an
algebric expression does not change the result of .
dimensional analysis. ’

=]

x ]
—
where V is the speed of transverse wave on a
stretched string of.tension ‘F’, length ‘I and mass

31.  Check the correctness of the'gela.lipn Y= =

‘m’. (DGK 2017)
Ans. Data: ¥
L : Fxl
The given equation V= ™
To find: "
To check the correctness of.the above equation.
Solution: :

. E 1
As the equation, V= ik
\} m

Dimensions of L.H.S. of the equalion=[V]=[LT'].... (1)
Dimensions of R.H.S of_the equation = [FIx[x[m™)* -
(MLT?) x [L] % [M'D*

LTy M'xM*=1)

= LT @ .

Result: Equation s(1) and (2) show that dimensions of

both sides (R.H.S and L.H.S) of the equation are the
same. Hence, equation is dimensionally correct.
Differentiate between precise measurement and
accurale measurement. (SAW 2013)
!’recise measurement: The least count of the measuring
instrument i-e smaller the least count of the measuring
instrument, tl_\e more precise measurement could find.
Accurate measurement:  Accuracy  depends
fractional uncertainty or i

.32,

upon
*uncertainty. It
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means that a measurement will be more accurate if it
has less fractional uncertainty.
L.east count
Mcasurement
Lcast count
~ Mcasurcment
Write the dimension of force and pressure. (SAW 2014)
Dimension of foree:
F = ma
= [MLT]
Dimension of pressure:
) F [MLT?]
- 5[
How do you assess total uncertainty in the final
‘result for multiplication and division explain with
example. . (GUJ 2018)
For multiplication and Division? 2
For multiplication and division percentage uncertainties
use added. For example, we determine maximum
uncertainty in the value of resistance R of a conductor
determined by formula.
\7
R =7 N
V = Potential difference
and 1 current
The given values of V and | are:
V=352=01v
d 1=0842005A

Fractional unccrtainty =

9% age uncertainty x 100

Ans,

ML)
34

0.05A 100 6
0.81A 7100 100 ~ 6% -

The % 2g¢ uncertainty for 1 is =

V = (52:0.1)volt

%o 2ge uncertainty for V. = 2—.‘, * 100
6age uncentainty forV = 19%

Yeage uncertainty forV =

Long Questions

Erom Prnjab Boarilss:
1.

Sup;_)ose. use are told that acceleration of a particle
moving in a circle of radius r with uniform speed V is

_ proportional to some power of r say r" and some power of

V say V™. Determines the power of r and V.(LHR 2019)

The speed V of sound waves through a medium may be
assumed to depend on (i) The density p of the medium (ii)
Its modulus of elasticity E which is the ratio of stress to
strain. Deduce by the method of dimension, the formula
for speed of sound. (LHR 2019y

(20
3

11-2019) - - 6] bage
Derive a relation for the time period of simple pendy)

by using dimensional analysis. (MUL 201‘;’)"
The diameter and length of metal cylinder measureq With
The help of vernier Calliper of least count 0.0lcm 4.
1.22cm and 5.35cm. Caleulate the volume of cylinde

uncertainty in it. (SAG 2019
Show that the famous “Einstein Equation' E = et

dimensionally consistant. Calculate equivalence ener,
one Kilogram.

)
is

(BAH 2019,

|[cHAPTER—2

;35 Given that V = (52 £ 0.1) volt. Find its percentage |
i uncertainty. (BAH 2019 GI) °
Ans.  The given value of V is '

(SAG 2019 GI)

VECTORS & EQUILIBRIUM

n

"2

3)

4

=

angle is a 8N force is: (LHR 2011)
(a) 2N (b) 14N
- (c) 8N (d) 10N : : i
Mathematically unit vector is given by: (LHR2012), .
: ! (MUL 2012) -
A AA
(@ A=AA (by A==
. A
A AL A o
© A=y d) A=AA
Position vector of a point P(a,b,c) in YZ-Plane is given
* by: .(LHR 2012)
o= A A - A A .
' ia) r=ai+bj - (b) r=ai+ck

5

~

6)

Multiple Choice Questions.

FEroni Piiijab! Boards -}

The magnitude of vector product of two non-zerg

vectors 2 and ;; making an angle 0 with each other,
is: (LHR 2011) (FAS 2016), (SAG 2017)
: (DGK 2017)
(a) ABsinOn (b) AS sinb
(c) ABCosO (d) AB

The resultant magnitude of 6N force acting at right

= A A - A AA
(©) r=bj+ck (d) r=ai+bj+ck
The magnitudes of rectangular components of a vector
are equal, ifits angle with x-axisis:  (LHR 2013 GI),

(FAS 2012) (RAW 2016) *

L@ o ®) 30°
(c) 45° (d) 90° A
(1K) is equal to: (LHR 2013 GI) (SAR 2018 GI)
@k XoR '
@© 2 {a) o

|
|

i
I

By of

1
)

|
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_’ A A A
7) 1A =2i+] +2kthen |A]ls

(LHR 2016)
(a) Zcro (b) 3 ;
NOE (d) 9 ;
8) The x-component of force meing an angle of 45° with
x-axis is 10N. Its y-component is (LHR 2016)
(a) 10N (b) 5N
(c) 20N (d) 100N
9)" Ifjatb|=|a-b| then angle between & and Bis. .
. (LHR 2017)
(a) 0° (b) 45°
() 90°. (d) 180° =
10) The resultant of 120N and 20N forces cannot be.
‘ (LHR 2017)
(a) 14IN (b) 100N ;
(c) 10IN (d) 130N

11) If a single vector having the same effect as all the
original vectors .takcn together, is called: (GUJ 2012),

. (MUL 2017)
(a) Resultant vector (b) Equal vector
(c) Position vector ©  (d) - Unit vector

12) The magnitudes of cross product and dot product of
two vector are equal. The angle between the vectors is:

' (GUJ 2013)

(a) Zero " (b)-90°
(c) 180° (d) 45° 5

13) The magnitude of dot and cross product of two vectors
are (r\/sand 6, respectively. The angle between them

will be: i (GUJ 2011)
(a) 0° (b) 30°
(c) 45° (d) 60° »

14) Two vectors to be combined have magnitudes 60 N and

35 N. The correct answer will be (GUJ 2011)
(a) ISN (b) 20N .
" (0)-T0N (d) 100N .
15) Dot product of vector with it self is (GUJ 2016)
: (FAS 2016)
(a) Zero (b) 2A
(© A @ A
= - A A A
" 16) A =i+ j+Kthen magnitudeof |A| is (GUJ-2016)
@1 . ()2 :
(@B @ 2

17) If R, is positive and R, 'is negative the resultant lies in
the: (MUL 2011 annual)
(a) First quadrant (b) Second quadrant
(c) Third quadrant (d) Fourth quadrant

18) The resultant of two vectors having magnitude 10N and

8N cannot be: ' (MUL 2014)
(@ 2N sy 9N
(c) 18N " (d) 20N
19) SI unit of torque is: ’ (MUL 2012 Supply)
(@ N-kg™ (b) N7-Kg
“(d) N-m?

(€) N-m

s

|

20) Projection of B along # will be given as: (MULZOI})
- - : '

. .
@ A8 ® B.A
AR AL
© 3 @) Coso .
— A A — A A .
21) ITF =2§+3j Nand d =4i +4j m, then work done
is ~(MUL 2011 annual)
@ 13) ° ®) 187 :
(©) 20J @ 241
22) 1§ x &) is equal to: (MUL 2012 Supply), .
(BAH 2011) (RAW 2011)
(a) Zero (b) 1
(c) i (C)N]

(MUL 2016) -,

23) ______ isavector quantity
(a) Pressure (b) Velocity .
‘(c) Power (d) Energy

24) Vector has both of its components as negative, then
resultant lies in (MUL 2016) (SAW 2013)
(a) Iquadrant (b) I duadrant
(c) III quadrant d v -

= . .
25) If two non zero vectors A and 3 are parallel to each
other then (MUL 2016)

@ AB ) 2. B=AB

©IRxBl-2 © [RB]-RT
, 26) When a force of 100N is acting on an object along x-
_ axis then its vertical component will be:  (MUL 2017)
(a)’ 50N (b) 25N ’
(c) 10N (d) ON -
27) The direction of Torque can be found by: (BAH 2012)
. (@) Headtotailrule  (b) Right hand rule
(c) Left hand rule (d) Fleming rule
28)' The resultant of two forces 30 N and 40 N acting at
angle of 90° with each other is”"(BAH 2013) (SAG 2016)
(@) 30N (b) 40N
(c) SON (d) 70N

- 5> S5 - :
29) A + B =B -+ A this show that addition of vectors
is: . ¥ (BAH 2012)
(a) Associative (b) Commutative
(c) Additive © (d) Additive inverse -
30) Reverse process of vector addition is called: (BAH 2011)
(a) Subtraction of vector .
(b) Resolution of vector
(c) Obtaining unit vector
(d) ‘Making a vectoOr negative b .
31) Which one is a vector? (FAS 2011)
(a) Length (b) Volume
(c) Velocity (d) Work
32) The vector in space has components:
(a) One (b) Two

(FAS 2012)

(c) .Three (d) Four
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T A T A, 47) If the body is at rest or rotating with IW
33)-ABsinBnx ABsin8nis = (FAS 2017) velocity, then torque will be: (DGK 2%1;1.,
(a) A’BYsin’® (b) A'B? (a), Maximum (b) negative "¥4 l)
2 A - (c) Zero (d) Positive
(c) A'B'n @ o0 48) Two vectors can be added by simple arithmey;
34) A paratrooper moves downward with: (FAS 2017) method when they are atan angle of: (DGK ZOIQI
. (8) Zeroacceleration (b) Constant acceleration (@ 120° (b) 90° i ) I
(c) Positive acceleration (d) Negative acceleration " (© 45° @ 0° AT [
; ! and 4N acting at right A Y '
25 The ot f two e N 00 8 SRS g e - o KB v oy
(@) 5N (b) 6N ' @ 24k P R |
(¢) 2N (d) 7N s Th (c) Zero . (d) -24k - : ‘
! ‘ ° with y-axis. The : : }
36) A force of 10N mnkc:t:r:‘:ir:lg;of 30 ““(R/)\\V 2013) 50) In third guadrant. direction f)l', resultant veetor |
magnitude of x-compe (¢=lan" —t) "
(@) SN b) 8.66N R ‘ o (SAw20y)
(© 10N (d) Zero (a) 180°-¢ (b) 180°+9¢ ; [
37) Dot product ofs vector with itself is (RAW 2016) (c) 360°-¢ (d) 360°+¢ ‘ ',:
(a) Zero ® 24 sy I A =21 +3 —Kand B =4i +6) -2k Ty
© A @ A . angle between them will be. (GUJ 2015)! '
35) A xB=0,thenangle between the vectors is: (RAW 2017) (a) 0° (b) 45° !
(2) 90° (b) 180° (c) 60° d 9(_)° - ik
© 0° () None of these 52) The cross'product of two anti-parallel vccm;&;:;" io' |
39) If r = 5m and F = 4N are along same direction, the (@) 0 .(b) 1 . : lU)L
torque is: (RAW 2017) (c) maximum (d) negative :
(a) 20N.m (b) SN.m 53) A force for 100N makes an angle of 60° with y-axis has
(c) 10N.m (d) Zero horizontal component is: (_s,mzm)i
40) The cross product of vectors will be minimum. when (a) 50N . (b) 60N sk
angle between vectors is: . - (SAG2012) (© 79-7N. . (_d) 86.6N
(@) 35° ®) 90° . 54) The direction nft.quue.ls (SAR 201§)
(a) Along the position sides ; .
(c) 0° (d) 45° : ) _ - F
- R A . (b) Perpendicular to both r and F
_41) Theangleof A = Axi —Ayj with x-axis will be in ) : )
between: (SAG 2017) (c) Alone with direction force T
(2) 02and 90° (b) 90° and 180° (d) Opposite to the direction of K A _
55) Which pair has same unit: (LHR 2019 GI)

(c) 180°and270° (d) 270° and 360°
42) It both components of a vector are negative then

resultant lies in: (DGK 2011)
(a) 1% quadrant (b) 2™ quadrant
. (c) 3quadrant ©  (d) 4" quadrant ;
43) The self dot product of a vector A is: (DK 2012)
(@ 0 ® 1
© A " (d) A?
44) Name the quantity which is a vector: (DGK-2014)
(a) Speed (b) Force
(c) Temperature (d) Density

45) The direction of resultant vector Rx and —Ry will lie

the quadrant: (DGK 2013)
@) 1* () 2™ -
(© 3° @ 4"
46) The result of adding A into -A is: (DGK 2012)
.(@ A (b) 2A ’
@@ 1

(c) 0

(a) Worl_c anq power

(b) Momentum and impulse -

(c) Forceandtorque (d) Torque arlld power
A

- A - . -
56) If F =(2i+4j)N; d =(5{+2j )m work doneis: |

(LHR 2019G),
@ 151~ (b) 184 e |
(€) Zero (d) -18) = f )
57) If R, and R, both are negative then resultant lies in th!
quadrant. < : (LHR 2019G){
. @) Ist ‘ (b) 2nd i |
(c) 3rd (d) 4th iy }
58) The sum of two perpehdiculgr forces 8 N and 6 N is: ! )
B (LHR 20196}
(@ 2N - (b) 14N ' k.
© 10N . (@ -2N

Solved Past Papers (2011-2019)
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59) Cross product of j xk is: (LHR 2019 GI)
(a) Zero (b) 1
; N .
O @ -i
N A A
60) In which quadrant vector -2i -3j lies. )
- (RAWP 2019 G) |
(a) Ist (b) 2nd gl
(c) 4th ~(d) 3rd

an angle of 30° with y-axis, its x-~

61) Force of 10N makes
(RAW 2019 GI)

. component will be:

g

(@ SN (b) 8.66
10
©FGN @ 10§2 N
é) Unit vector of a given'vector :\— = 47+3} is:
] (MUL 2019 GI)
4343
@ "5 ® 1
al+3) o (443
© 5 o\ 5T

'63) If the magnitudes of scalar and vector product of two
vectors are 2\,/3 and 2 respectively. The angle between

vectors is: . (DGK 2019 GI)
(a) 30° (b) 60° ) ;
() 120°, - (@) 180°

vectors each of

64) The resultant of two perpendicular
(DGK 2019 GI) *

magnitude A is: .
@ A . “(b) 2A
CRS @ A?
65) “The force of 15 N makes an angle of 90‘; with x-axis, its

y-component is (SAG 2019 GI)
(a) ISN ' \(b) ZeroN
(c) 30N '(d) 45N

66) Two forces of magnitudes 10 N and 20 N act on a body
in directions making angle of 30°, The

the resultant force will be: (SAG 2019 GI)
(a) 25.98N (b) 3098 N .
(c) 2098N (d) 17.98N

67) Dimension of moment arm is: (SAG 2019 GI)
(@ M] - ~(b) [T] K
(©)_ILT] (d IL] r

68) The position vector T inxz— planeis: (SAG 2019 GI)

(@) yi+zk ) xi +yk
© xi +zk @ xi +y] +7k

69) Magnitude of unit veclors § x Jis:  (SAW 2019 GI)
(a) 1 (b) -1 -
DI -
© @ +k

X-component of ~

i

2) If the body is rotating with uniform angular v

5y Fora body to be in complete equilibrium:

product of two vectors A

then the vcctor;i. and B must lie in:
(SAW-ZOI9 Gl)

70) If “cross
positive Z-axis,

(b) xz— plane

(d) No planc )
Itant Vector of 6N and 8N which are
(BAH 2019 GI)

(a) yz-plane
. (c) xy-plane
71) Magnitude of Resu t
perpendicular to each other is:
(@ 14N (b) 10N
(c) 20N ) 2N_.
then A and Barein:

72) IFAxB ‘is along y — axis,
Dl i (BAH 2019 GD)

(b) y—-zPlane

(d) x—zPlane

rallel to Moment Arm of
©  (BAH 2019 GIy

(a) x-y Plane
(c) Space

73) If a Force of 5N is applied pa
5m, then Torque is equal to:

(a) 25Nm (b) 5Nm
(c) 10Nm (d) Zero. Nm

74) The Unit Vector in the direction of A is:.
L} N —
) A =44

(BAH 2019 GI)

RY. TESTMCQ'S"

ENT
(2009)

s . - A A
1) “The scalar product of i and k is:
(a) zero (b) 90°

() 1 d-1
clocity,

then its torque is: (2009)

(a) Zero
(c) Maximum

(b) Clokwise
(d) Remains the same

3) Whatis torque ‘t’ina circular motion? (2009)"
(a) t=mr'n (b) t= mra
(c) t=mra d) t=mrla
. 4) Unitvector in the direction of vector 2"1\ —43\ will be:
(2009)
5 _ 4t : 8-
2i —4j i —2j
b,
(a) ‘\JE () \ﬁr)
L 2’.‘ 2 4’.\
i-2j i — 4j
c d
(c) NG (d) NG

(2010)

(a) Linear acceleration is zero
(b) Angular acceleration is zero .
(c) Linear acceleration is zero but éngular acceleration is
- not zero -
(d) Linear acceleration and angular acceleration both -
should be zero )

5
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Physics [Part-I] Solved Past Papers (2011-2019) Bl page o Exampies T Vectors
is *I' and a force *F’ is applicd on . : it vector of the vector A =4j +3 - Equal vectors: . xamples of Vectors: . i
6) !flength ofa Spnnner}lls l: :151[ asses through the pivot kR Find lhil;‘nR 2012, 2019 GI) (BAH 2012) (FAJS 7 i) _ N - . A Displacement,  velocity, acceleration, ~force,  weight,
it to tighten a nut such that it p @010) ( , (RAW 2011) (DK 16) ‘Two vectors A and B are said to be equal if they have momentum, torque, clectric intensity, angular velocity and
point, theh torque is: ) 20y the same magnitude and direction, regardless of the angular acceleration are all vector quantities, because all
(a) Zero (b) Ff Ans. X = ? position of their initial points. these quantities require magnitude and direction for't:lellr
c) Flsin0 (d) Flsin0A Using the formula: i llel vectors of the same magnitude are equal to each completc description. Hence, vectors are completely
) Ef)u force of magnitude 8 N acts on a body in direction LR : ' ;;r:r. expressed, -
: making an angle 30, its x and y compoenents will be: A= T ; Is it possible to add a vector quantity to a scalar 11.  Write any two characterlstics of cross product. ot6
- ‘ (2010) . quantity? . (LHR 2014: GH) (FAS 2016) . .. (GUJ2016)
' =8 P A = 4i+3] (RAW 2016) (SAG 2017) (DGK 2019Gl) | Ans. (i) Cross product of two perpendicular veetor is
(2) F,=4\3 andF,= AT = 42432 (SAW 2014, 2019 GI) maximum as. N
(b) F,=8andF, =43 VA = JaT+3 15, No, it is not possible to add a vector quantity ta a scalar A xB =ABSinon (©=90°)
() F,=4V3 and F! =d. A = '\“6 +9 : quan!ity. . . — _ . A
(d) F,=8\3 andF, =4 A = /25 Both physical quantities are dilT.crchl_inbthcir physical A ".ﬁ = AB (Sin 90°) nA
. -1’}’ and its negniive vector — A - 5 ) : nature. Scalars can be added by sxmpl.e amhcmaAnc rules 7‘* % 'g =AB(i)n=ABn. i )
8) The difference of a vector B . utting the values in formula. while the vector can be added by specific rules. (ii) Cross product of two parallel (i.c 8 = 0% vector will
? i (2010) A af + 3Ai Can you add zero to a null vector. : not exist. .
is: A = . 4 LHR 2014, GI1, 2015 GI, 2017 . -
(@) Anull vector ‘ e ( MU e A xTB =AB Sin0 = AB Sint°=0.
! B 4. How would the two vectors of the same magnitude | (GUJ 2013 ,2014, 2015, 2016) (MUL 2016, 2019 GI 12.  Define torque. What is the condition of equilibrium
(b) Equal to magnitude of vector have to be oriented, if they were to be combined to gpy," (RAW 2011, 2014) (FAS 2011) (SAG 2016) " relating m‘:o"']ue? (MUL 2011 ANNUAL)
" fvector g avector to thé same magnitude?  (LHR 2013 ; GIn (BAH 2016) (DGK 2014) (SAW 2013) : (RAW 2016) (SAW 2014)
(c) Twice the magnitude of ve Ans.  When the angle between two veclors of same magnitg, | * No, zero is not added to a null vector because zero js a . ; .
H B is 120°, the magnitude of the resultant is also same, S. H . ] Ans. Torque: - .
(d) Smaller than magnitude of vector B . is f g v .- scalar and null vector is a vector quanmy.’ The product of force and moment arm s called torque.
9) If we double the moment arm the value of torque Define position vector and resultant vector. , Second condition of cquilibrium: -
becomes: . (2016) - : (LHR 2017, 2019 GI) (RAW 2012) - According to second condition of equilbrium, the sum
(2) Half (b) Three-times R/ s. Position Vector: . . of all the torques acting on a body must be zero i-e. T
ro-times d) - Four—times ot A vector which describe the location of particle w.r.to - =0, .
(¢) Two-ti ( B cetor which desc . -
: A ’ .. origin is called position vector. 13. - What are rectangular components of a vector? At
— " ; : 17
; CTION 11 S . B LHR2014:G) | Resultant Vector: . . what angle there components are equal ..
SE . . 5. ([);!:;:e':he:te::!(s';) Position vector: ( ) Sum of two or more vector is a single vector which has ) . (MUL'2012: annual) -
£ ion: a) Unit-ve ' : i f all the vectors : f a vector which are endicular to
estions the same effect as the combine effect of a Ans. The components of a vecto perp
Short Qu . i (GuJ 2,(13)2(5:752231196)(;(31:;!62!2'290?3 g to be added. ' cach other are called rectangular components of a
Erom Punjab Boardy: Ans. (a)U ,(‘S'“i 2011) (S ’ .t Whatis scalars and vectors, Give examples. . véctor. ) e of 5. & .
B ) ns. (a) Unit vec u_r. ) . . . 2 P LHR 2017) ' When a vector “A” makes an angle o wi )_c-axls
: Il the components of vectors K:and K:were A unit vector in a given direction is a vector with | S _ - ( o then magnitude of ts rectangula components will be
e Thas e comp N : magnitude “one” in that direction. R j Sca ars: et S h . o equal.
. ’ Iter Ay X Ay . T } & > | 4 £ “A ¢ Dcﬁn_mon: Ap ysical quantity whic| Is completely = 0= 0.707
reversed how “(:;;:182011 Z:OiJ'lGl) (SAG 2019 GI) A unit vector in the direction of A is written as A, f described by magnitude with proper units is called a : ﬁ;_::;54455‘,=:707:
- yo ; whi “ " thus. + lar quantity. OR - . ’ - .
; be . which we read as “A hat” thus | scalarg N . o ! .
= Ans.  Ifall components of vectars were reversed, there will be = s A scalar is a physical quantity which has magnitude 14, Write any two characteristics of vector product.
in A xA ~ A only but 16 direation. » : . (MUL 2012: Annual) (RAW 2019.GI)
‘ o ehange{in Ay 8z A =il | . R v Ans.e  The vector product is not commutative.
. - 5 9 o ) 1 * |- Examples of Scalars: J . ]
. efr CA)XCA)ZA XA - - (b) Position vector: Yr P b) - I Mass, distance, speed, energy, work volume, AxB=-Bx A # )
: ; " B - 3 t L ic’ , atmospheri ;e
2. What is negative of a vector? How a vector Bis The position vector r is a vector oA I piz;‘;z:zlur;o':x?;l e:‘e:(;"cw;c:; f:él: r?:rea:;r SEC:{;‘; * The vector product of two perpendicular vectors has
. } 2+ @R zmé 2019 GI) * that describes the location of a B quantitics. - ! maXimum magnitude. -
subtracted rm"_" a vector e ’ . point with respect-to the origin O >X i ’ i e, s 3 . A A
' Anms. A vector with its reverse direction is called negative Ly A A . ) ¢ T:hg scalars are added” subtracted, multiplied and “A x B =ABsin90°n = ABn
vector. : : =ai+bj. ’ .[ d'v'fjed by ordinary rules of arithmetic. : 15.  Find the magnitude of unit vector? (BAH 2011) " -
Vector sublraction: A subtraction A . 6.  Define: . (LHR 2014 : GII) (DGK 2019 GI) - Basic Concepts of Vectors: Ans. A unit vector is a vector having magnitude 1 in any
of a vector is equivalent to-the m; - . (i) Null vectors (i) Equal vectors: L (i) Vectors: b particular direction. - ras S
addition of the same vector with its Ans, A vector of zero magnitude and arbitrary c;irecn'on is | A Physical quantity which is completely described by 16.  The vector sum of three vectors give a zero resultant.
direction . called null vector. For example: The sum of a vector | magnitude with proper units and direction is called What can be possible orientation of the vectors? -
: vector quaritity. OR . (BAH 2014) (FAS 2011, 2014) (RAW 2014)

and its negafive vector is a null vector, i-e.
Ans.. Vector sum of three vector is zero only when these-are

Vector is a physical quantity which has‘bolh.magniiude
. represented by three sides of a closed triangle.

) . - R
reversed. Thus, to subtract vector E from vector A , reverse
- and direction.

-the direction of B andadditto A& .—A5 Tl-B. A +(-A)=0.

\

S —— e
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Solved Past Papers (201 1-2019)

Physics [Part-1]

=
C

A

- .
Let A, ﬁ ? arc three vectors. There resultants

vector can be find by head to tail rule. From fig. it is
cvident that

a5 = 2
R=R+B+T =0
Explain rectangular co-ordinate system. (FAS 2015)

.
Rectangular Coordinate System: '
Two reference lines drawn at right angles as shown in
figure. They are known as coordinate axes and their
point of intersection is known as origin. This system of
coordinate axes is called Cartesian or rectangular
coordinate system.

. y P(a, b)
.-)
d
. = 0 .
x [6) ~ X
y *

One of the lines is named as x-axis, and the other the y-
axis. Usually the x-axis is taken as the horizontal axis,.
with the positive direction to the tight, and they y-axis _
as the vertical axis with the positive direction upward.”

The direction of a vector'in a plane is denoted by the
angle which representative linc of the vector makes with
positive x-axis in the anti-clockwise direction as shown
infig.
. z

P(a, b, c)

12 \
The direction of a vector in space requires another a3 | Page : Solved pq
which is at right angle to b_olh x and y axes, as Shown i, 1. Suppose the ‘sides of a closed polygon
figure which is called z-axis. * yector nrrnnfl‘ll head to tail. Whay u'm:cflri;.“":
The direction of a vector in space is specificd by h, these vectors: ¢ th (RAW 20!6‘; )
three angles which the representative line of the Vet | ADS: The sum oB cse o
makes with'x, y and Z axes respectively as showy i vector is zero. Because
figure. The point P of a vector A is thus denoted py the ICSulmlPl 'o_f_ a
three coordinates (2, b, €)- ; number  of - vectors ,
: . : which complete closed
8. What is the difference between moment arm ang |- path is always equal to
moment of ro!'cc. (FAS 201¢) zero. So in this case .
Ans. Moment Arm: i also resultant vector . '
It is defined as the perpendicular distance of line of (surm) 15 ZEF. _ .
action of force fram axis of rotation (or pivot point). {3, prove that A.B=A.B, +A,B, + A B?
Torque or Moment of Force: rid (DGK2012) (SAW 2014)
Torque is defined as- the- turning effect of a fore 7\)_';:&[;:.;./\’3\*/\‘5‘
produced in a body about an axis. It is denoted by - - A ) N
. e AA A i
) ; ( AsAB =(AJ+AG+AKB B} +p])
=P AN AN N “
Frt = AB L)+ AB, (i) +AB, (1)
o St AR | AN AN AR
.. P—:ove that addition of two non-zero vector A and +A,B.(J.|)+ AB(j.j) +AB(j k)
. ; : AN A :
_B is commutative. (RAW 2011) (SAG 20?7) + AB(K, i)+ A,B,(k,g\) + A,B‘(Q,Q)
- - . . But ii= jj=kk=I(dot :
Ans. Lét A and B are two vectors shown in the figure. ’ X (dot product of equal vectors)
/b ' PR S SR
n dJ=jJ.a0=)1.k=kg=ki=ik=
- B (hen by head to tail rule. : a 117 )k 7R _k" ik=0
. Fo ] A (ot product of perpendicular vectors = 0)
»& ‘ - . L Putting these values, we get
A+B=% BandB+A= v.,v,"" are same, So, - .
_ x , A.B = AB.+AB; e ’
we can say that addition is commutative. : H 2 aBi £4,B,00 AB,,
5 2 Hence, it is clear that the scalar product of two vector
.20. Provethat: AxB =-BxA (RAW20_I3) is equal to the sum of- the products of - lheii
Ans. Aswe know v - correspanding components. sledn,
. “ : Find the angle between t .
. : A . . wo forces of equal
A x B =AB sin 00 ...\ (i) 2 - '“”E':':"df'“‘he“ the magnitude of resultant is cilal::o
N - [3 : 3
By ‘applying right hand rule the direction of vector qual to the magnitude of either of these forces.
N ; - (DGK 2017) (SAW 2019 GI)
product (A x B) is upward. By applying same rule thefs*  Angle between two forces Fyand F»  8=7 -
- oy e Such that - ~_ ° )
- direction of vector product (B x A ) is downward ie - F,= F. = F
. h " . , ' 2= F X
ve sign while magnitude ABsing has same value Also R = F )
5 o A Sy : Solution: "
B x A'=-BA sinfn .ooen(i) © - F U-' . — .
=y G sing . R = \[Fj+F;,+2FFcos0 -
. (A xB)=ABsinfn ..... ~ Fi= F,= R.= F '
By comparing (i) & (i) 5 _\/—2,‘ g
F= F3+ F5 + 2F Fcosf
_ F = \DF+2Fcomd
e & d nega Squaring both sides #Fcosh
Serstand by positive and negative A P
2. :'Z:';!:E*do you wKders vE -(RAW 2016) .::., L2F*+2F° cos@
» . - = 2F!
: D . iocrion then torque : 2F (1 +cos6)
. If body is rotate in Anticlockwise direction then torg _ . ]
ﬁ‘s is p:si)l'i:'se and if a body is rotate In FIOC}QWISE direction, : 2(I' +cosp)
2 T l+cosd

- the torque is negative.

25,

Ans.

26.

Ans.

st Papers (201 1-2019) ’

Physics {Pari-]
Cosd = 1 -1 ;o
- 1
-3
0 = cos"(—%)
0 = 1207

Twa vectors of ma
with each other
resultant,

g.ml'udz 10 each making angle 180°
." Find the magnitude of their
o (LHR 2019 GI) (DGK 2017)
€ two vectors making an angle 180° with each

other having ¢ i
qual magnit i t
should be equal to e, gnitude, then their resultant

180°
N LN o
i-e ION-I10N ':U !
El;zlfilcl:::’ a vector can be subtracted from the
7 (SAR GI112018)

Vector subtraction:

. The subtraction of a vector is equal to the addition of

the same vector with its direction reversed. To subtract

-
N
. . o g
vector B from vector A reverse the direction of B

. and add it loj\) i.e.,

‘27,

Ans.

- -
= A +(-B)
Lo '
=A-8

A force 10N makes an angle of 60° with x-axis find
its x and y components. (SAR GI12018)
Data '

F=100N, 68=60° -
Fx=7? )

Fy=?

Formula

Fx = FcosB

=100 x cos60°

= 100%%

Fsin® -
l_OO x sin60°

l00x£

3
2

Fy =
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Pliysics [Part-I]

28.
Ans.

Proof:

29,

Ans.

30.

31

Ans.

32.

[
"

Ans.

- quantitics.

Prove that dot product is commutative:
. - ’ (SAR G112018)
Scalar product is commutalive

-5 = 2
A.B=B.A

5 :
= AB cos0

1 >l

N
.B
N
A =BA cosO——(1)
AB=BA

\

sinc

© w

-
B A =ABcosf
eq(l) and (2)
-2 oo

A.B=BA
Write down the names of two example of scalar
(SAR GI12018)

Those physical quantities which are complete described

{n

by magnitude with proper units are called scalars e.g. -

Time current speed etc.
HA=47 - Jf what is the orientation of A"
(LHR 2019 GI)

It is clear from vector A that x = component of vector is
positive and ¥ - component of vector is negative. So this
vector lies in 4% quadrant. Co

Find the unit vector in the direction of\'cclorx K =

8i +4j. (RAW 2019 GI)
A = 8i+4) -
A=2

» _ A

A = TA] — ()

Al= 8+ = 45 .
Now by equation (i)

A si -e--ﬁ

T a5 .
If a vector lies in x = y plane, is it possible, one of its
rectangular component zero. (MUL 2019 GI)
If a vector lies in x — y plane the it has its both
rec.langula.r ﬁ:oniponents directed along x — axis and y —
axis. So it is not possible that one of its rectangular
component is zero.

Find the angle between A=2i - 2; and B=21 + Zj .
(SAG 2019 GI)

A= 2i-3

B = 2i+3

6 =

o _ cos";\'.ﬁ .

: = TAR e (i)

A.B = @1 -2)).Qi +2)
=4-4 =0

Solved Past Papers (2011-2019) . 4
NERRE %

34.

Ans,

3s.

Al}s.

36.

.0 =

. ‘Suppose we. have two vectors Aand B of -equal

B = \8

Now-

0
0 = cos"—“_\ﬁ , \/-‘

cos™' 0 -
0 = 90° )
The angle between A and B is 90°.

Define components of a veetor what are rectan
components. . (SAG 20!9%!"
Component of a vector: )
Splitting up of a vector into its parts g o
components of a vector.

Rectangular Components:

Generally a vector resolve into two components whi

are at right angle to cach other are called rectangh]t:

components.

\What are - the steps taken to add vectory

rectangular com pou‘ncnls. ) " (SAG 2019 Gl

Steps for vector addition by rectangular;. :

The vector addition by rectangular components consiy

of the following steps:

+ Find x and y companents of all given vectors,

¢ Find x — components R, of the resultant vector by
adding the x — components of alfthe vectors.

+ Find y — component R, of the resultant vector b,

adding the y - components of all the vectors,

]

+ Find the magnitude of resultant vector R using
© R |=yREARG, :

¢ Find thie direction of resultant vector R by usin

R ' =
Tan™ [—yJ B
2 RX . : 2

Whe(e 0 is the angle, which lh.e resultant vector makes
with positive x — axis. .o v
Show that the sum and difference of two perpendiculni
vectors of equal lengths are also perpendicular and of
the same length? =~ - = (BAH 2019 GI)

_— (Federal 2003, DGK 2005, FSD 2005)

o =

magnitudes and these are perpendicular to each other as
shown in fig. : e

{

.

15 | Page
— = N (B

8.

It meal

Solved Past Papers (2011-2019) -

Physics [Part-1]

= \(,x’ + ll’ wonnenene(1)

Magnitude of diffcrence of vectors,
R = ‘\’(/\) +_('B)-

BN ey )
From (1) and )
R = R ’
In right angled triangle SOQ.
ginceA = B
— <S0Q = 45° and <QOP= 45°
<OPS = .<50Q + <QOP-
<OPS = 45°+45°
<QpPs = 90° B

n OP (R) is perpendicular to OS (R').

U SECTION 1117+

Long Questions_

Piijih. Boards:-

= A A A - A A
Giverithat A =i -2j +3k and B =3i -4k. Find the

> -
projection of A.on B .© (LHR2012: GI) (MUL 2011)

_Define rectangular component of a vector. How two
vectors can be added by rectangular component method.

(LHR 2013: GI) (MUL 2013)
(BAH 2014, 2019 GI) (SAG 2017)

Find the angle between two forces of equal magnitude
when the magnitude of their resultant is equal to the
magnitude of either of these forces. . (LHR 2013: GI)

(MUL 2011, 2016)

Define scalar product, writer down its any four
characteristics.

(LHR 2014: GI) (GUJ 2013)
(SAG-2012) (SAW 2014) (DGK 2019 GI)

ks LA A A A

A A A

Show that the three vectors i + j +k ,2i +3j +k and 4i
N A » .

+j -5k are mufually perpendicular.  (LHR 2014: GII)

A A

. -> A
Find the projection of vector A =2i-8j +k in the

- AL A A i

direction of B =3i -4j -12k. “(LHR2015: GI, 2017)
(MUL 2012) (RAW 2013) (DGK 2013) .

-Define vector product of two vectors, Also write’ the
characteristics of vector product of two vectors. X

" (LHR 2015: GII) (GUJ 2016) (FAS 2013, 2016)

Define components of a vector. Describe the addition of
vectors by rectangular components.

(LHR 2017)

9. ‘Two'forces of, magnitude of 10N and 20N act on a body

10.

.‘in‘directions making angle 30° arid 60° respectively with
X-axis. Fipd the resultant force and direction.(LHR 2017)
What is-Torque? Calculate the torque due to force acting

_on arigid body.

(LHR 2017) (GUJ 2012),

© (MUL2019 GI) (SAW 2019Gl)

~

al

"23. Define cross product of two vectars Als

‘24 How can a vector resolved into its

25. _ Derive expression fo

11, The magnitude of dot and cross product of two vectors are

6 -\ﬁ and 6 respectively. Find the angle between the
vectors. ~" " (LHR 2016) (DGK 2012)
-

A

12. What is unit vector in the direction of the vector A =4i

v37 " (GUJ 2015) (MUL 2012)
13. Explain the method of vector addition by rectangular
components for two vectors. (LHR 2019 GI) (BA}.l 2012)
4. - Define scalar product with two examples. Also discuss its

istics. BAH 2011) (RAW 2012)
four characteristics. ( : P

- =g " ¢
5. Find resultant of A and B using addition of vectors by

rectangular components. W 2014)
(a) Write scalar product of two vectors and describe its

. four characteristics. .

B by ‘using

~

. -
Describe addition of two vectors Aand
rectangular components. . (S_AW 2017)
8. Define vector product or cross product. Explain with right
hand rule and give four characteristics of cross product.
. (LHR G112018,2019 GI).(DGK 2014)
Two forces of magnitude 10N and 20N act on a bo'dy. in
direction making angles 30° and 60° respectively with x-
axis. Find the resultant force and direction. (GUJ GI 2018)
20. Add two vectors by using their rectangular components.
Determine the magnitude and direction of the resultant.
. (SAR GI 2018)
21. Definé and Explain Rectangular Components of a Vector.
> (SAR GI112018)
o, write down four-
(DGK GI12018)
lar components. First
generalize for ‘n’
(SAW G12018)
rectangular
d if its rectangular
. (RAW 2019)
r the magnitude. and direction of

resultant of two vectors added by rectangular method.
) (SAG 2019) ",

’

—
o

characteristics of cross product.
23. Describe vector addition by rectangu
find the resultant of two vector and then

veclors.

components. How a vectar is determine
components are given. ’

A & 4
<'> <'D C'P

CHAPTER — 3

~_ MOTION AND FORCE _

Multiple Choice Questions

rom Punjah Bourds:

1) The range of projectile'is directly proportjonal to:

(LHR 2013 GI) (FAS 2016) °
(a) sin’0 (b) sin20
(c) sin® (d) 2sinB
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Physics [Part-1]
2) A projectile is thrown upward with initial velocity *vy"
making an angle with the horizontal. The maximum

horizontal range is given by: (LHR2011)
'vz . \,2
1 ]
(a) z (b) T
2 .0
VI ' VI
(€ 5 Sin20 (@) 3, Sin20

3) A cricket ball is hit so that it travels straight up in air

and it acquires 3 seconds to reach the maximum height. -

Its initial velocity is: (LHR 2013 GI)
(a) 10ms™ (b) 15ms™
(©) 29.4ms™ (d) 12.2ms™

@ Change in momentum is also (called). (LHR 2013 GII)
(MUL 2012, 2017) (BAH 2014)
(FAS 2013) (RAW 2013)
(a) Force (b) Acceleration
(c) Torque (d) Impulse
S) The horizontal range of projectile at 30° with
horizontal i_s the same as that at an angle of. '

. (LHR 2013 GII)
(a) 45° (b) 60°
(©) 90° ) 120° .
SI unit of impulse is (LHR 2016)
(a) Kgms' (b) Nm : g
- (€) NS (d) Nm?
.*7) The trajectory of a projectile is (LHR 2016)
(a) Circle _ (b) parabola ‘
(c) Hyperbola - (d). Straight line
The dimension of impulse is ' (LHR 2016)
() [MLT] () [ML'T) '

{c) [MLT'| d) [MLT?
9) The horizontal ran
a C ge of a projectile at 30° wi
honzgnlal Issame at an angle. (BAH 2013) (DGK 2:;'1'!)*)I
e o e _(LHR2017)
i -(:) 60°' (d) None
) The horizontal companent of velocity of projectile.

(a) Increases (b) Dzcreases
i ic)' Increases O.r decreases (d) Remains constant
) Height of projectile is maximum at an angle of.
(LHR 2017) (BAH 2014) (FAS 2013)

(a)’ 4§° : (b) 60°
(c) 30° . (d) 90°
g iiz !J he area under th ' :! disp
. represents: - ceune OE == lace(rg;n; l’g(;’r;)h
(@) Forc; (b) Displacement
(©) Work» (d) Power

. (LHR2017)

13) What is the angle of projection of a projg
* jts maximum height and horizontal rnng:’:refm

(GUJ "

(@) 46° (b) 36° 29”’“’”Llh

A~ {c) 66° (d) 76°

/{ 14)/Speed of moon around the carth is
(a) 1200 ms™ (b) 1 ms!

) () 1000ms’ + (d) 900mns"

wgigc!:lo:; begins to move or-comies to res¢ D”a'" '

(CUJ IOI!

(b) Pascal
(d) Bu-Alisena

(a) Newton
(c) Bernoulli -
16) For an angle less than

(a) Onedimensional (b). T;vo dimensional
-(_c) “Three dimensional (d) Four dimensional

19) The shape of trajectory of short range projectile js

21) The ‘mass of fuel consumed by a lypic.al rocket {o

overcome earth's gravity is (MUL 2016,
(a) 10000 KeS' * (b} 1000 KgS" :
(c) 100 KgS™ (d) 10Kgs'
22) :;I::ﬁ:i:e of flight of the projectile is given by the}
: F ) : (MUL 2017)
_ Visin8 ’ 2Vising
- @ T=TEE ) 7o Visin :
- Visi * ’ o
e T |25g|n0 @ T=T?Vl‘sm0
. ) g :
23) The hon}zonlnl component of velocity i)rprojecti}e
C -

; "(BA
(a) Remain constant . (b) Increases H2013)

() "Decreases (d) None of these

(a) 15° (b) 30°
(c) 45° (d) 60°
17) The ballistic missiles are useful only for (MUL gq;.!
. . S
‘ (BAH
(a) Long range (b) Short range &
(c) Intermediate range (d) ~ Zero range
18) Motion of projectile is- . (MUL 2016) (DGK 2]
bl
(SAW 2 -

: | _ . . (MUL2
(a) Straight line (b) Circle - »"lﬂl
(c) Elliptical d) Paraboli.c 7
20) Maximum height of projectile is - (MUL 2016
_ Visin’e | _Vi’sin’ ‘
O L Rt
l/’-." r2 . .
=— ¥
@ h=" (@), h=7-sin20,

M

(Cuygyt 260 T

. _* *_ the height : l 5
projectile and the range both will IJe'less:g (M':;’Eh;a
g Ly

| 1 30} Impulse can be defined 2s:
W ) p-t 5 o -
© (@ 1=Fxd,

Solved Past Papers (2011-2019)

Physics [Part-1]
f velocity of projectile.

Pagc :
17 lT fl “hange In momentum of a moving bod Is equal
24) To . (BAH2011)

s: =
'i'(:)i/s;:_E /’\f /%g) Impulse
(c) Foree _(d) Inertia )
(ion of projectile is dimension. |
25) Mo (FAS 2012)
() One (b) Two
() Three (d) Four

he relation for acceleration @ of the rocket is

(FAS 2016) .
my v
@7 M ®) a=
2 M
(OR (d) a7_
Mv v
27) Veloeity of an object dropped from a building at any
: instant‘ft:is given by: ;. " (FAS2017)
@i b Ve
@y T OVIIE 7 g€
(c) at ®a . l/{ e
zé) If a force of 10N acts on a body of mass 5kg for one

second, theni rate of change of momentum will be:
é T ; (RAW 2013)
(@ ll)kg.msec" . (b) 50kgmsec?
© 2kg.msec” -(d) 2kg.msec™ '
29) The velocity of a projectilé is maximum. (RAW 2014)
(a). at the highest point
(b) at point of launching an
ground s :
(c) at halfofthe.'height
)-after striking 'the ground

d just before striking the

. (RAW2014)
“(b) I=Fxt

© 1=FxV

31) The time of flight of a projectile, when it is projected

- from the ground is: (RAW 2011)
@ Vysind L ® 2v;sind :
g X B
Vocind E 2. i 2
© V,s;n 0 @ \ |sgln 6 .
32) The force due to-water flow is (.RAW iDlﬁ) .
@ F=mv @y F="
L o_ma m
() F==" ) F=7. e
33) The acceleration along X-2Xjs direction in case of
) (RAW.2017)

" projectile is:
.. (a) Zero
(c) Maximum

(b) Equal to gravity :
(d) Constant

(c) Decreascs
1 unit of impulse is
(a) Kgmsec™ ‘

.37) The'accel

tal component 0 -
,34) Horizonta P (SAG 2013)

(a) Remalns constant (b) Increases
(d) Zero

(SAG 2013)
(b) Newton sec
(d) Botha, b .
sumes about 10000 kgs™' of fuel
eds of over:
(SAG2017)

(c) Newton

36) A typical rocket con
and ejects the burnt gases at spe

(b) 3000 ms™”

-1

(¢) 4000 ms™ () 5000ms™

eration of a projectile along x-axis: (SAG 2017)
(b) Tncreases

~ (d) Equalto‘g’

hange in momentum per second of
e equs (SAG 2017). -

" (a) 2000ms”

(@) Zero
(c) Decreases

38) For a rocket, .
the ejecting gases 1S
(a) Acceleration of the rockét
(b) Momentum of the rocket
{c) " Velocity of the rocket

(d) Thrustacting on rocket A
ih 15 m/s collides with

39) If a body of mass 2 kg moving wi !
) smionny y of sam s, then after elastic
gollision second body will move wit

equal:

: (DGK 2011) (55 £
(a) 15m/s (b) 3Qm/s L S
(c) zerom/s - (d) none of these - '7
" 40) The time of flight of a projectileis: - (DGK 2012)
Visin 6 - 2 Visinf )
@ 7 e .
- Visin® 2Visinf:
. (© —Z_g_g ——-Zg
-41))SI unit of impulse is: (DGK 2013)
(a) NKg (b) NS
(c) Kegs (@ Nm
42) For which pair the horizontal ranges of 8 projectile is
~ same: Gorpplemens™ & (DGK 2017)
(a) (30° 45°) (b) '(50°,70°)
() (200,40%) (d) (30°,60°)
. (SAW 2014)

13) Motion of a body along.y-axis is:
" (a) .one dimensional (b) two dimensiona|
~ () three dimcns.ional (d) four dimension 1 : '

44) The disc used by a woman athlete has 8 mass of_Lkg,
its weight in Newton is: . - {(SAW 2014)
(@) 98N (b) 100N -
(¢) 80N (d) 928N ’ )
~ 45) For maximum range, the angle of projectipn must be:
» —  (saw2013)
(a) 30° (b) 45° 4
(c) 60° @ 90° . g
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Solved Past Papers (2011-2019)

T

Rlysics [Part-1]
~(/46)/Work has lhsa%cdimmsionni formula as:. (GUJ 2018)

- (a) torque (b) momentum
(c) Force (d) Angular acceleration.
IT the mass of a body _is_doubled, then acceleration
\ ~ becomes. - . (GUJ 2018)
(a) One fourth (b) half
(c) double (d) constant
'@’hcn speed of a body is doubled then fs:  (GUJ 2018)

(a)‘ K.E is doubled (b) P.E doubled
© accele(a!ion (d) momentum is doubled
49) If a body of mass 1kg is allowed to fall freely then its

weight becomes we 7 (GUJ 2018)
(@) IN (b) 9.8N
(c) 980N (d)-Zero

" 50) A mass of 500gm moves an acccleration of 10ms™ force

i acting on it is: (SAR 2018)
[ (@) SN (b) 500N
() 50N (d) S000N
51) Change in momentum is called (GUJ 2016)
(a) Torque’ (b) Impulse
' (c) Pressure (d) Force
“ 52) Rocket equation is given as: (MUL 2013)
M .
(@) a v (b) a= MFV
my - m
© a=77 @ a=yp
53) To overcome gravity, fuel consumed by rocket is
(RAW 2016)

(a) 40000kgS™
(c) 20000kes™

(b) 30000kgS™
(d) 10000kgS™

(consuming fuel at rat of 10000 kg /s):

(LHR 2019 GI)
(a) 4000 m/s (b) 400 m/s '

54) Rocket ejects ‘the burnt gasses at a épeed of over .

(c) 4000 cm’s (d) 400cms ' me 0% > (2009 E
@ he distance covered by a freely falling body in first 2 acccle_ralu_)lnw willipe: _(12 ?. ' :
seconds, when its initial velocity was'zero: * @ gg msAI ® 1((]; ms.l sk
}, { 2= ' _ (LHR 2019 GI) () 20 ms (@ 10ms e B
o @) 98m (b) 39.2m 5) 'Wher! a _car muve§ with ‘constant acceleration, th
'y © 196m> @ 45m ~ velocity-time graph is a: (2009) .
56) Distance travelled by free falling object_in first second - v VI e
is: (RAW 2019 GI) T i T \ 7
(@) 49m (b) 9.8m ) S -
©. 19.6m @ 10m t . >t
57) If the initial velocity of a projectile becomes doubled. v ; v, -
The time of flight will become: (MUL 2019 GIy © T f " T ; '
(2) Double . (b) Same : : % = @ !
(© 3times () 4 times - : >t ot ]
58) Time of flight of a projectile s: (MUL2019G) | 6 In elastic collisio, when a massive body collides with
 visin visin .~ light body at conditions m; >> m; and v; = 0 ms'! ghes
(a) = (b) ETH P © - - thechange in velocity will be written as: (2009)
. vi*sin® L % 2vi sin® ,WI.L (’/0 @ v=-viv'=v (b) v|"=v|;.Y2'._,o .
L © g @ g - ‘/’L\JL © w'= visv' =2y (@), Vi'=—v; 1y a0
T > - £~ s 2 Br e A,
il = :
i \11 “/ 55 ,_‘/l
- Ny

(©) 45°
/'61) )t a shell explodes In mid air, Its fragmengs g

1) The ve
with time.
(a) Descreases linearly(b) Remains constant.

18, ¢
59) Ballistic missllcs are used for: - (DGR 20“"!:
' (b) long ranges ; Iy(‘,

(a) short ranges

(c) very long ranges  (d) any range : f

60) 1f maximum height of the projectile [s tquq

(b) 60° Ms t

@) 76°

range then angle of projection of projectile Ib:“%
(a) 30° ’
\4

different direction.
fragments:

(@) decreases

¢) becomes zero

The total momentup '
(SAW 2019 gjp §

(b) increases

" (d) remains the same

( )
@]v:rylhing in the vastness of space is in a state g, |

)l
‘ . ¢ (BAH2p
(@) Rest (b) Rectilinear Motion
(c) Perpetual Motion (d) Projectile Motion ‘

" (c) Doubles @ Descreases parabolically
2) A disc at rest without slipping, rolls down a hill
height (3 x 9.8)m. What is tis speed in m/secl whe,

reaches at the bottom? (2008)
1 (a) 114 (b) 19.6 .

(c) 22.8 (d) 9.8 : =
3) An missile is ¢alled a ballistic missle.

: Y om . (20
(a) Un-powered as guided. (i
(b) Un-guided and powered
() Poweredand guided

" (d) "Un-powered and un-guided. -

4) A body is moving with an initial velocity of 2 kms!
© After a time of 50 secs its velocity becomes 1.5 kms™, |

NS
03

"13) If a force of I2N acts on a car and~changes its

- ° toit

19| Page

Physics [Part-l] .

Solved Past Papers (2011-2019)
7) The lhorizontal range of a projectile, at a certaln place, : ey 5

is completely determined by: (2010) B

(a) Theangle of projection :

(b) The initial velocity of projection 3

(c) The mass of the projectile J —~ TR

(d) Speed and mass of the projectile K,E,l;m AW/ o Vi o

.__L___.' I gMT2 1 Define clastic and Inelastic collislons:
v P ‘h\‘-ﬂ.- P'" (2010) ' : (LHR 2011, 2013: GI) (FAS 2011, 2014)

(a) Momentun increase 4 times and K.E increases 2 times . (RAW 2012, 2013, 2014)

o Momentum'and K.Erc'ma[n = 3 Ans. Elastic collision: e ¥ > =

(c) Momentum increases 2 times and K.E increase constant * A collision in which both k_inenc.a{:d linear momentu

@ Momentum increases 2 times and K.E increases 4 times are conscrved is called elastic collision. g

The consumption of energy by 60-watt bulb in 2 Inelastic collislon: ) .
” scconis i s @010y A collision in which linear momentum is conserved but

\ o . K_E is not conserved is called inclastic collision. . '
oty & oo i ints in its path does a projectile

(c) 301 (d) 0,02 2. At what point or points in its pe »

imé jectile’s flight is: have its minimum sp>ed, its maximum speed:
10) Time Of.[llz'l)]cl:ll e’s flight is: (2010) (LHR‘2011.201.4: Gl

(a) Vysin0 (b) 2Vysinb Ans. A projectile has its maximum speed at launching and

e e landing point where vertical cun}ponc’ntsh :na:::
Yysing 'sind Vi, maximum value. As the highest point reached, |
. & @ JH- 3in20 ' projectile attains maximum speed as at this point,
i ¢ ges by ; i t of its velocity becomes zero. .
D) o imertsaf. !hp e g AOLat i 3 ;iﬂl‘:al cr(::ml;:iocr:aclrll how doest)tlhe displacement and

O b s o tkaie: - (2010) . Io ity fp rli{'nll thrown ball very with time.

(a) variable acceleration{#Y"uniform acceleration velocity of a ve y (LHR 2011) (FAS 2014)
o (c) uniform vclocily_ (d) negative acceleration . Ans. When a ball is thrown vertiéally its velocity decreases ar}d
12) In order to determine the maximum height of the on reaching highest point it becomes zero as shown in

projectile, the gqualion of motion used is: (2010) graph. The displacement increase with time as shown.

: 2 1 2
(@) aS=v - viz- (b) 2aS=v -v,
2 2 2
© 2=av-v) (@ aS=2(v -v.) -1 /.
. o )

momentum from 36 kgm/sec kgm/sec, the time

during which this change occurs will be: p (ZVD)

(a) 24 sec = f-
2’ (d)"8sec F i {

c) 12scc
hich one of the following is a non-consefvative force?

(2010) ,

(a) Electric force
(c) Elastic spring force (d) Frictional force -

15) An object of mass ‘m’ is suspended in an elevator

moving downward with acceleration equal to

acceleration due to gravity. What is (he apparent

(b) - Gravitational force

weight of object? - (2012)

£y Zero " (b) 2mg =
L mg

(© mg'l 2.7 (d) 2

Ratio of homent of inertia of two objects ‘A’ and ‘B’ is F
2:3. Which one of the following is the ratio of torques of
‘A’ and ‘B’ respectively, if both are being rotated with _

‘constant angular acceleration? (2013)
(a) 34 @) 23
(c) 3:2 (d) 4:3

17) In order to determine the maximum height of the
projectile, the equation of motion used is: (2015) -
@) as=vf-—vit " (b) 25=a(vf - vi)

—

1 — =
between elastic and inelastic collision.

(LHR 2012) (MUL 2019 GI) (DGK 2019 GD) .

" 4. Dilferentiate

Ans. Elastic collision Inelastic collision
e A oolision n whch e A  collision during
momentum and  kinetic which the - total
enargy are conserved i, momentum is conserved
remains constant. but total K-E before and
» Example: When - a afier collision is, not
hard ball is dropped  .comserved. - . :
on a certain height, it * Example; When a
rebounds . to  very tennis ball collides with”
nearlythe initial height. . the floor, it rebound with
Thus the ball loses the velocity, less than the
niegligible amount of . - vélocity before collision. _
energy in the collision During collision, some
with the floor. - KEislost. i
5. What is projectile motion? In what direction
acceleration is zero in this motion?”
. (LHR 2012) (FAS 2012, 2014) (RAW 2013)
Ans. Projectile motion is two dimensional motion under

constant acceleration due to gravity.
Consider the motion of a ball, when it is thrown.
horizontally from certain height. The ball travels forward as

(c) 2as=vf-vi’ - (d) as=2(vf*-vit)

well as falls down wards, wii. + “Xes something. No
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Physics ' . ) v/
sics [Part-1] ol Past Papers (2011-2019) 20| Page
extemal force is acting along horizontal dircetion as the Y mV; = final momentum. - 21| Page Solved Past Papers (2011-2019, ' ;

' ‘motion is completely horizontal, . From eq (1). ; 14.  Define impulse and show that how it is related ( A - Physu:s IP”H-”
According to Newton's Law of motion, there will be no ] mVg -mVi | Jincar momentum. Write its unit.  (LHR 2017 0 In case of Bouncing Ball: If the ideal bouncing ball
accelerati i 17 irecti F = MUL 201 ) returns to the same height wh ot

cleration in  horizontal direction, unless t : (! 5,2016) (BAH 2011,2012, 2019 GI, e height where it is dropped then
horizontally dirccted force acts on the ball, . (FAS 2012, 2016) (RAW 2012 2' ) th collision is elastic colllsion. If the bouncing ball
Hence a = 0 . < " . A—’E : ! . (SAG 2013) (DGK 2011, 201 +2016,2017) will not returned to the same height then the .
f\- Why you wear your seat belts? (BAH 2014) : > - F7 J Ans. Product of force and time interval I'o'r h.") gl 20”.) . lcc?”ls'm" fs gueitic. 95 SKe 18 Ciens: of enefgy.s
ns.  Wheh a moving car stops suddenly, the passengers mve y ful tousc a snfcl)fhnlmel? (l:‘AS 20111 called impulse and is written as e force ety is Instic’encrgy Cocs ot FEmAimconsiant
lr"-‘rward f‘oward the wind shicld. Scat belt changes the * Why Is it usell 1o (LHR 201:18 Impulse = F x t =mv,- my, EoF example: Whoia heavy ball is dropped on to the
orce of motion and prevent the passengersd from ' ; iGl) itofi o e surface of earth, it rcbounds upto very little height
7 moving, Thus the change of injury iLs nr:call>' rgcduccd- Ans. A motoreycle sert halme: & piddefj 50,25 (0 exteng | Thchunuonm';ms ke s orNS. because maximum K.E is lost dupc to frriZtinn and a%sho
. [?cﬁnc impulse and. show that how it is related to the time of any coflision ‘e p.rcvcn serious lnj}er, 15. 6:): l‘-‘rrf::liil‘n:splrojlcclilc is same for angle of 30° and changﬂ 'inlo heat and sound cnergies. So in most cases.
linear momentum.  (LHR 2012, 2014: GI, 2019 GI) 10.  Define range and time of Mlight of a projectile, . If your answer Is yes, then prove it. (LHR 2017) - the K.E is not conserved. Thus monientum and K.E. are
(GUJ 2011, 2013, 2015) (SAG 2019 GD) (LHR2015: GID) (GUJ 2015) (MUL 2014) (FAS 2014) - Ans. yes. the range is same for angle of 30°and 60° because conserved in.all types of collisions. However, the KE is
Ans. lmp;lsc: The impulse provided by a force is the Ans. Range: e - f vf Sin 20 ’ conserved only in clastic collision.
product of force and time for which it acts. It equal Maximum distance which a projectile covers inthe | - R = ' 18 ; .
: . It equals to A dISL™, - in the . . Show that the rate of change of momentum is equal
change in momentum of the object. - h°’$°"""ld"|‘l’°'.'l°." Ly “'cl:fe;h:s'.a"g‘ of the projeciile. For30°  Sin2 (30°) = Sin 65, oo to force. (LHR 2019 GI) (GUJ 2012, 2014)
2 o - - ' Mathematically it Is CXpr : ! in2 =0. )
Impulse= F x t =mVy -mV, ' . it . ! For60°  Sin 2 (60°)= Sin 120° = 0.866 Ans. Let body of - ) (D.GK 20]4) (SAW ?U'N)
. Relation between impulse and lincar momentum: R =—g-sm20 ’ ' - i So for 30° and 60° sin 20 has same value. So range: . ody off mass ‘m" moving with an initial velocity Vi
ine o A . . - . . . . S arc -
f\cdmlzdlﬁ‘: to Newton's second law of motion, the force Time of flight: p - . same for a projectile fired at an angle of 30° or 60°. ~If an external “force F acts upon it for time ‘" then
is defined as the rate of change of momentum. Thus, ifa The time taken by body to cover the distance form the 16.  Find the angle of projection of a projectile f I . " S o
= - place of its projection 10 the place where it hits th its maximum height and hariz or which velocity becomes v;, and acceleration a produced by
force F acting on a body for time A I it h y N e rizontal range and equal. . ; 4 p t
ju ody for time At , changes IS ground is called lht_: time of flight. X . . (LHR 2017) (RAW 2016, 201 p this force can be written as,
momentum from mVy o mV,. Then the force is Mathematically we caf it £ ’ . Pradr 7) (DGK 2017) . o o
f : i si : : v: Sin? 5 : - -y
written as. ' =2_V£,5ﬁ . . % Ans. Maximumheight = H = v; Sin'8 N _.:l’f_t_‘L
: g L % 2g - g
= mvE.m—\’/ - 11. A 20 g ball hits the wall of' squns}.n court’ with 3 . . 2 Sin20 l\ls‘? acceleration is given by Newton’s second law of
£ = t : N : constant force of 50N, If the time of impact of force Range” = R = Yioinct motion as,
- = ; .is 0.5 Sec. Find the impulse. © (LHR2017) | . Tod - 4 -
When mVe and mV, and final and initial momentum Ans. F = 5N | 3 ocetemine: .~ - Bt -
respectively. The equation is written as. . t = 0.5 Sec T Angle of projection=0=? (WhenH=R) - m
- 5 - . . Impulse = ? c . Calculations: v . Comparing these two expressions we get
F xt=mVg-mV; Impulse = F*t e B : 2 . 2 : o
- _ S = s0x05 Hence, o _ .Y, Sin20 F_v-v .
F x tisknown as impulse. . J = 25NS ’ : o ;;B . g mo ot
' e 12.  Show that range of projectile is maximum when | Sin‘0 2o
: d ; . or — = 'Sin 20
\ Impulse = mVg -mV; 2 projectile is thrown at angle of 45° with horizontal, 2 n . N m7 i 7
The above equation (2) shows the relation between . (LHR 2017) (MUL 2011, 2012, 2013, 2015) | Sin’0 . e or _|F = = =
impulse and linear momentum. - (BAH 2019 GI) (SAG 2019 GI) (SAW 2014) or . 2 = 25in0 cosd - . | IS
. Ans. As we know . ¥ ’ : N . Write down two characteristi isti issile.-
F AE ) ) Ve o : " e (- 5in 202 sind cosh) cteristics of a ballistic missile.
8.  Showthaf F ==2—.  (LHR2013: GII, 2019 GI) v’ Sin 20 Sin0 . : (GUJ 2014)
(MUL 201 A:o 2) (FAS2 ’ R = 2 - . > = 2c0s0 . ) Ans. :l'wochamclcrislics of ballistic missile are:- *
! 1, 2012) (FAS 2012, 2014) (SAG 2013) o e : N = (i Tois un-powered (il It is un-guided - .
Ans. Consider a body of mass *m” moving with an ‘initial Rang.e 5 mamzmm when . y sinf © . 20." -Derive th p‘, cr.c iy bt is lfn guided
velocity “vi". Suppose an exteral force “F" acts upon i Sin 0. =1 Sin90°=1 : . cosD s d 0 rive ( e relation for maximum height reached by
for time “t" afier which velocity becomes Vi. The Sin20 = Sin90° ' : ' . or tand =4 ' y : EprOJ.tctllc. (GUJ 2016)
acceleration “a” produced by this force is given by. ) : 0. =7 gg“ - © or  O=tan™' (4) . Ans. Formaximum height we use the equation.
- . _ X . e . . C 2as=VjA-V? S
a = ﬂ iy ’ ' : 2 ; . Or Anss 7 We also usg \hefl' Ilowiri initi .
i t ® s 0 = 45° : 5 f . 17. " Explain the difference between elastic and' inelastic ~ c_ owing d-am-lm“?l velacity=YSind.
By Newton's second law, the acceleration is given as. 5o range will be maximum when a projectile is fired at collisions. Explain how would a bouncing b Aeare at - T8
a = F/m (ii) ' an angle of 45°. Lo i < in each case? Give plausible reasons f:)nglhal: o - distance =
From equations (i) and (ii), we get . 13.  What is an isolated system. Give an example. ; v K.E is not conserved in most cases? ’ (LEH;c;(;?Z; final velocity = 0
, mVy - mVi Lot : y (LHR2017) (BAH2019GI)|| ~Ans. Elastic Callision: el A Th o
. Fm = tm - Ans. A system in which no-external force acts upon is calle? energy rem(:ililriss'g:rllstzhte'sc el iy M-"':h N U: y 2 g
= " Fxt = mVe-mVi o e isolated system. : A et nt is called elastic collisions. : 2(-g)h = (0)'—(ViSinB)*
< - . . y . B n isi . .= . . =2 2 ol
Where mVi = initial momentum. A gas enclosed in a cylinder constitute isolated system. | . Cner;; lt“jofsol::qn. Th_qk collls:on‘ in which kinetic +2gh  =-4 VP Sin°6
3 . g o remain constant is called inelastic : h . Visin’®
N y N ' ’ 2g
<

e
.
’
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Physics [Part-1]

21.

Ans.,

" In this case m;

while driving? :
“Sf:;‘:'l: ANNUAL, 2011, SUPPLY)
" Ky, the passengers move
3. Seat belts prevent the
¢ chance of injury 15

How is a seat belt
(MUL
When a moving car stops quic
forward towards the windshic!
passengers form moving. Thus th
reduced.
Find the velocity of 8 he
collides with a stationary .
When heavy body collides wit

ically
avy bod) when it clast
light body- (MUL 2013)

h stationary’ light body.

As we know . )
mem: Yy . _-"—‘-—)\ ......... M
\'I‘:(m,*m;)v' (ml*m: ‘

( 2m,
= [
¥ my
s>>myand V=0 Som; = 0
Now equation (1) and (2) becomes.

v, =V, and vV, =2V,

e (B v @
A\)\" m+m:/

~ Thus after collision, there is no change in the velocity of the

heavy body. but the lighter body moves in the forward
direction with twice the velocity of heavy body.
What is the ballistic flight? (MUL 2016) (RAW 2016)
A flight in which a projectile is given an initial push and
is' then allowed to move freely due to inertia and under
the action of gravity is called ballistic flight

When s bullet is fired from a rifle why does the rifle

. move back word. Discuss it with reference to

Ans.

- 26.

A.HS.

momentum. (LHR 2019 GI) (MUL 2012)
Consider another-example of bullet of mals m fired

. . -
from a rifle of mass M with a velocity v .-Initially, the
total momentum of the bullet and rifle is zero. From the
principle of conservation of linear momentum, when the”
bullet is fired, the total momentum of bullet and rifle
still remains zero, since no external force has acted on

them. Thus xed is the velocity of the rifle then.
mv (bullet) + Mv* (rifle) = 0
My = -mv-
—mv
M

or V'

Thus the momentum of the rifle is equal and opposite to

that of the bullet. Since mass of rifle is much greater
than the bullet, it follow's that the rifle moves back or

recoils with only a fraction of the velocity of the bullet: .’
A ball is thrown with a speed of 30m/s in a direction -

30"_ above the horizon. Determine height of ball.

(BAH 2014)
Vi=30m/s , ©=30° , h=?
poYisin'® _(30) * (sin 30 _
2. " a9y . CllSm

A body is projected with a speed of 20ms™ with an
. angle 8 =45° Find its horizontal range. (FAS 2011)

g = ViZsin20

papers (2011-2019)

UK

27.

Ans.

8.

29.

Ans,

30.

. " The relation for horizontal range.

: 2|p, |
400 1 2, e |
10 = 4 megey
At what point or points in Its path does pro
have its minimum speed, its maximum speed? J'-‘tllle
(FAS 2014,2016) (BAK 019
(MUL2011: SUPPLY, 2012: SUPPLY, 2013 2
» )
(DGK 2019 G1) (RAW 2011, 2012, 2, )
The speed of the projectile is maxigum at
projection and also at the point where it hj

While the speed of projectile is minim
reaches the maximum height,

Define ballistic flight and ballistic trajectory,

(20)* sin 2 (45)
10

the poin
ts the targ:{
m when

Ballistic flight:
The flight in which a projectile is given an initja] us|

and is then allowed to move freely due to inertia Undey |

gravitational force.
Ballistic trajectory:

The path followed by a ballistic missile is c
ballistic trajectory.

alleq

A l|500kg has its velocity reduced from 20 ms™ ¢, 15

ms” in 3.0 sec. How large was the retarding force,
’ (LHR 2019 GI) (RAW 201)
~m =_1500kg
Vi = 20ms’
Ve = 15ms’
T = 3 Sec
F =2
P o= m(Ve- V)
. ot
_ 1500(15.-20)
3
= 500(-5)
F = -2500N

-ive sign shows that force is retarding, )
Water is projected from two rubber pipes at the

same speed V from one at 30° and other at 60° why |

are the ranges qqual. (SAG 2017)
As, R = ’Esin28 e
As,- sin20 =_ sin2(30) = sin60° )
= 0.866
sin20 = sin2(60) = sin 120°
= 0.866. . :

So, Ranges are equal. S .

An sthlete wishes to generate a long jump. At what '
) (DGK 2012) - |

" angle should he jump?
_ v’sind

. Ifthe velocity of projection v; and *g’ are constant, then
the horizontal range ‘R’ depends upon the value of

.

(RAW 2011, 2019 GI) (DGK 2019 ol

23 | Page

32.
Ans.

33.

Ans.

ie.

34.
Ans.

35.

Ans.

Solved Past Papers (2011-2019) .

Physics [Part-1]

sin20 (i.c. R varics with sin20). It means that ‘R’ is
maximum when sin 20 = maximum,

The maximum valae of sin20 = | .
But sin90° =1 ,
Sin20 = sin90°
or 20= 90°
OR 0 = 45°

What is ballistic flight? (DGK 2013)

A ballistic flight is that in which.a projectile is given an -

initial push and it allowed to move freely dug to incrtia

and under the action of gravity, i

State only law of conservation of lincar momentum.
(DGK 2017) (SAW 2019 GI)

Linear momentum of an isolated system should remain

conserve is called law of conservation of linear

momentum N

A

myv,+tmy; = my vy tm v;

How does a rocket move? Explain? (SAW2013) -
The propulsion of rocket depends, Upon the principle of
momentum and the Newton’s third law. Rocket's move
by expelling burning, gas through cngines at their rear.
The rocket gain momentum equal to the momentum of
gas expelled from he engine but in opposite direction.
Find the angle of projection of a projectile for which its
maximum height and horizontal range are equal:

(SAW 2017)
Data: :
Maximum height = horizongal range
“To Find: )
Angle of projection = 8 = ?
Formula:
vi sing’
" Maximumheight = h.= '2
- g
S Visin20
Range of projectile = R = _g—
.2 :
or %‘2 = sin20 - (sin28 = 2sind cosB)
S .
or 5%@ = 2s5inB, cosd
sin@ _
o8 -
tand = 4 . ‘
9 = tan'4=_76°

36.

Ans.

37.

_ What is ballistic missile and ballisfic flight. ]

- (SAW 2017)
An un powered and unguided. missile is called ballistic
missile and path followed by it is called ballistic trajectory.
State Newton third law of motion and give its two
examples. : = (GUJ 2018)
This law states that.action and reaction re equal but in
‘opposite direction.

ExampleT: < i E

The action is by the ballon that pushes the air out of it
when set free. The reaction of the air which escapes out
from the ballon acts on the ballon. It is due to this
reaction of the escaping air that moves the -ballon
forward.” !

*r

38.

Ans.

39.

40.

Ans.

Example II: ‘

Let a body A exerts a force on another body B, the body
reacts against this force and exerts a force on body A.
The force exerted by body A on B is the action force
where as the force exerted by body B on A is called the

reaction force. g

Calculate the distance conversed by a free f?lling
body initially at rest after first second of its motion.
(SAR GI12018)
Data '
Vi T 0 i
t = lIsec : .
s =7
R g )
s = v1t+2 gt
1 2
s = 0+5(9‘8)“)
s = 49m =
If angle of projection of a projectile is 90°. Find its
range. - ) ) - (SAW 2019 GI) -
As we know that the range of projectile is calculated a.
R 1 -
vi
= —in20
R =i
If 8- = 90°- Then
il .
R = —(sin2x90°)
g
2
R =% sinig0° '
vit -
=
R= 50O
R = 0 Ans.
Derive formula for the time of flight of a projectile.
’ (BAH 2019 GI)
Time of Flight:

The time taken by body to cover the distance from the
place of its projection to the place where it hits the
ground is called time of flight.

Since the body goes up and come back to same level

" (covering no vertical distance)

s = h =20
If the body is projected with velocity v at an angle of 6,
then its vertical component will be viy = v; sin6.
Using equation K '

gt

N |—

s = vyt +

Putting values.

1
0 = (visin®)t+3(-gt’
or %gtl = (visin0)t
or gt = 2v;sin0,'> -
“ 2v;sinB
g - N
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Soloed Past Papers (2011-2019) ——————1Pige g Solved Past Papers (2011-2019) Physics [Part-I]
I5. :\ :"n”':;l:‘;:'::| u';;\(:.llr]m\‘»: ,: 40m ;‘ass what \r"n|ll1';lr?pcl:l~ " Z’)ﬁmssurc are: (LHR 2012) 15) If by some means, the Radius of carth incrcnsesgo 4- .

o the zontal. y e i ) 2 h ! " ine —

initiat speed of the ball? = (BAH 2011) (FAS 29,4 y (a) Nm ! (b) N°-m times, the escape velocity will become/remain
' (DGK 29 ) 5 © N m? (@ N7m , (MUL 2011 Supply)

. 14 (] - . .
Long Questions 16. A ball is thrown with a speed of 30ms™ in a direction 305 - 3) The ratio between orbital and vscape velocities are: . (a) Same \byDouble X
R above the horizon. Determine the time of flight, ' (LHR 2011) () Half () oaedons MUL 2014
1. Discuss the clastic collision of two smooth balls after the . ) ) (BAH 2013 ] @ 1 (b) 2 Var b aR - 16) The escape velocity is maximum for.q' ( ) .-
collision (LHR 2011) (FAS 2014) (SAG 2017) 17. A ball is thrown horizontally from a height of 10m v, . 1 s =AS o (a) Moon 2-4 (b) Mercury gle
" 2. Define clastic collisions. Show that for clastic collisions velocity 2Ims'f. How far off it hit the ground and with, © '\ﬁ ) \2 vigae ,_‘TSF? ,F‘ . (c) Eanth . 2 Ly~ Jupitergy . 4__,
in one dimension, the velocity of approach is cqual fo the what velocity. (FAS 2017) (RAW 2013, 2017) flows out from a pipe at 3 kg / g 17) A solar cell converts light energy into: L= ‘7@
velocity of separation.  (LHR 2012: GI, 2014: G“; (BAH 2019 GI) (SAW 2019 Gy 4 Waler ' <ot dom & o 1S 0Be o :frjkf::t:l‘: . (MUL 2012 annual)
) ) ) R ; . . cloci 1.3 : =
(GUJ 2014) (RAW 2013) (b:AG :'?J”)('l:fc!r\vzouflﬂ) 18. A 1500l kg car has its velocity reduced from 20ms™! :v:?l the force due to water flow is: (LHR 2012) (a) Heat Energy (b) Chemical Energy L ﬁ-

3. A truck weighing 2500 kg fznd n:ofj}r:;?_'m\:\1";0%\kl‘n i ek tol5ms™ in 3.0 scconds. How large was the average @)~ 15N by 5N (©) Electrical Engrgy (d) Atomic Energy
m’s, collides bl ik C: Jculate their Fetamling force, (RAW 2011, 2013) { N (d) 3N ' i he following pair has same dimensions?-
and the car move together after the impact. Cale 19, A 1500 k has its velocity reduced i | (©) 10 18) Which of the fo g P 38TIC 4

nove tog 2013: GI1, 2017: GII) . g car has its velocity reduced from 20 ms™ ¢ , 5 (MUL 2011 annual)
common velocity. (LHR -1 . . 4 power can be defined as the product of;  (LHR 2012) .
> - '2017) (DGK 2019 GI) 15Sms™ in 3s. How large was the average retarding force, 5) X : ) d nd ener
. (SAG 2017) (SAW 2017) ( tor shich i (SAG 2012, 2018: GII) (DGK 2017, : (a) Forceand displacement; g ) . (@) Work and power  (b) Momentum a gy
Ny o sjecti jectile for which its ’ g ! _ + - A 7

#. Kind am"l;c?rhfy;;g‘;g;;rmir:ic:,; :‘qual‘ ) 20. What is projectile motion? Derive the relation l‘:r (o Force and velocity «— |V } \(£)}~Work and torque (d) Powerfmd pressure .
maximum heigl (LHR~2013: G, 2018: GII) . maximum height and range of projectile.(GUJ GI 2018) v (c) Forceand time (d) Force and mass 19) The escape velocity can be determined by rc:::&l;-zm b B

S, Whatis the projectile motion? Derive the relation for: 2. A l09|g4golfball is moving to the right with a velocity of 6) Thevalucof‘g’ atthe centerof the earth is (LHR 2016) (MUL 2012 Supply , 2017) (R
0] Time of flight. (ii)Maximum height for projectile. A.Z(J.rqs , it makes a head on cp!lision with 8kg steel ba)]  ° (a) Infinite ‘ (b) 2g : (a) Vesc=gR (b) Vesc=2gR

(LHR 2013:GII), 2015 GII) (MUL 2016) initial at rest. Compute velocities of ball afer collision.» (c) 3e dY"Zero /. Z : ~ (¢) Vesc -_-\[g_}i Wy Vesc=4/2gR
(FAS 2016) (BAH 2013) (FAS 2012,2013) |- ' R (DGK GI 201) = © ' N dovind - 20) The S unit of power is called (MUL 2016)
(DGK 2011, 2012) (SAG 2013) 22. Describe elastic collision in one dimension. Show: that l. 7) Work done will be maximuf when angle between ¥ " (@) Joule - (b) Newton

6. Two blocks of masses 2 kg and 0.50 kg, are attached at n:lafxyc velocity before collision = Relative velocity after . - (LHR 2016) (MU Cilowatt
the two ends of a compressed spring. The elastic potential collision. (LHR GI 2018) (RWP GI 2018) and ? is ( ) (‘ L 2011) (l;AH 2013) ' \fcJ Watt ) ) (t'il Kilowal phingpests
energy stored in the spring is 10J. Find the velocities of 23. A boy places a fire cracker of negligible mass in an empty * * |. . Lo (DGK 29”) 21). Energy stored in spring is . .
the blocks when released. if the spring delivers its energy « can of 40 g mass. He plugs the end with a wooden block * * - (a) 180 (b) 50 ~Aa)” Elastic P.E. (® Gravn.atlonal P.E.
to the blocks. (LHR 2014: GI) (BAH 2014) of mass 209 g. After igniting the fire cracker, he throws (c) 60° R\ /) I . (c) KE. (d) Chemical P.E. o

7. A football is thrown upward with an angle of 30°, with the can straight up. It explodes at the top of its path. If the 8) The unit kgms” can also be writtenas  (LHR 2016) 22) Escape velocity on the surface of earth is 11.2 KmS. If
respect to the horizontzl. To throw a 40m pass what must . block shoots out with a speed of 3 m/s, how fast will the - | . \a) NS (b) Joule ' the escape velocity on the surface of an other planetof -
be the initial spaed of ball? (GUJ 2013) .. can be going? . (LHR2019): '~ NS? - - (d) Nm? . . . 1. .

: . ; 1 - th dius
(LHR 2015: G1, 2019 GI) (MUL 2013,2017) | 24. A ball s thrown with a speed of 30ms-1 in a direction of - ﬁ;’,,ic,, one is non-renewable source of energy(LHR 2017) -same mass as that of earth but of 4 times of the radi
(FAS 2016) (SAG 2019 GI) (DGK 2017) (SAW 2013, 2014) 60° with horizontal. €alculate the range of the ball, 9 - — '(DGK 2017 of earth is. _ . (MUL 2016) |

8. \j.”h:n fs pmri.t:lilc't’ Derive'expressions for the: . . F (RAW 2019) 3 Wind ) Bioma ) (a) 5.6 KmS™ (b) 11.2KmS" . Vou =
(i) Height (ii) Horizontal range. (LHR 2017) : o deatedts T B (“)/ ines ! '°"_1 53 . (©) 224 KmS' ‘(d) 44.8 KmS! = .

9. State and prove the law of conservation of linear . e . . . - ey Coal - (@ Sunlight 23) The ratio between the _escape velocity and orbital
momentum.(LHR 2017) (GUJ 2011;2 015) (MUL 2011) = ’ ' - .10) The original source of tidal'energy is. * (LHR2017) .| velacity is: SES0ADT (MUL 2017)

10. A 100 gm golf ball is moving toward right with 2 velocity — A4 ) ; AT (FAS2012) ’ '
onO'rr‘x’.sec. It makes a head on collision with a 8 kg steel CHAPTER -4 - . o @ Moon _'(b) Earth . ) \J‘(\ﬁ: 1 (b) \ﬁ 2
ba::: l_nmally at rest. Compare velocities of the balls afier - " () Sun (d) Sea ' cf"’o GOR :\ﬁ d 1:1 i *
collision. . - &=* . . -

i AR L e (EUJ 2012) . WORK AND EN ERGY .k 1) If the direction of force is perpendicular to the 24) The valué of Escape Velocity for_earth is: (BAH 2014)

. ose pipe ejects water 2t a speed of 0.3ms™ through-a — —— . PR ; ? iss -(a) 11kmh \gbj 11 kms™!
2 - = 5 direction of motion.of body, then work done is: (a) :

- hole of area 50cm’.-If the water strikes a wall normally, ] 1.1 km/h (d) 1.1ms’
calculate the force on the wall, assuming the velocity of g i (GUJ 2014) @© 1 o o s
water normal to the wallis zero after striking (GUJ 2016) (2) Minimum . (b) Maximuny 2y WHCHBES Biofuel: (BAH-ZDI )

12. Define Momentum with unit. Explain law of conservation ~\(€) Zero . (d) Infinity (a), Water ; (b) Petrol
of linear of momentum. (MUL 2012: Annual) 12)/kW m™% is the unit of: |, - (GUJ 2011,2012) Etharol _ @ oil :

13. D.egni: !:x.'oiccn:e' motion. A projectile is thrown upward 2) Power () Intensity ' 26) Absolute P.E of an object at infinite height w.r.t earth
with initial velocity “V," making angle. “6" with the - . . ; is taken as: ; (BAH2011) ~

. . . ©; T8 : A . - . E t .
horfzoqlal. Find the fol!o\\lng expression. (i) Height of 1). A stone is thrown up from the surface of earth whien it 13 (Scl) .r:erfyv Ki Mnergyper - 2—;: i0|6) (a) Negative ° ‘(b) Zero : >
projectile range and maximum range of projectile) . . reaches at maximum hejght, its K.E. is equal to: 3 Sk ) ( )u:; ?n work (b) Watt ¢ - (c) Minimum (d) Virtual . '
’ - - ! (MUL 2011: Annual 5] ; : a) Newton A et .

14, Define Linear Momentum with unit. Alse agte andn:rl;e:'z . i "2 > - (LHR2013G)) (c)- Pascal R (d) Joule 27) The dimensions of kinetic energy are: (FAS’ZOII)
lravw of conservation of linear momentum, What is isolated (a) mgh "(b) 1 my? . : " 14) Kilo watt hour is unit of (GUJ 2016) (FAS 2013) AN 2 (RAW201)
system. (MUL 2012: Supply) (BAH 2019 GI) ‘ T2 b @ Power (b) Momentum’ . ) (@ [t:b:‘z_ll (2) [::lf}iTﬂl

(SAG2019GI) | - ™ zero SR (d) 2mgh i " (c) Energy- (d) Force () [ ] ) [ | .
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28) A farce ncting st right angle fo the displscement 43) Work is negative when angle between Fand d [s;
performs (FAS 2016) : (Sr‘\WzolJ
(3) Positivework  (b) Negative work (@) 0° (b) 90° )
Yo No work (@ Maximum work (©) 45° \d)T80°
28) All the food we cst in onc day has aboul lhillmf 44) A body has P.E = mghwhen It Is at helght “K" fro
cnergy as (FAS 2016) ground. At the point at a distance “x" below fror:. lth
(a) One liter of pemral () :lhrcr of petrol (l:)p ::gz.ﬂ will be - (S/\E 1 2018)!
(c) mg+h Wy g (h-x)

. i,
‘kj/g Liter of petrol  (d) 3 titer of petrol
to height of

3 lit @ mass of 500
30) Thc‘ power nccdcd to li o -',Ku(ms b
-‘Fx _Im in 2 secqnd is: F:N %
(@) 2.35wax (b) '24.5 watt
2.45Kk want
(¢) 245 wan (d) 2.45 -
31) Which one isconservative force? (RAW 2013)
() Gravitational force

(a) Frictional force
(¢) Propulsion force of motor (d)
Normal force
32) Biomass is & potentizl source of: (RAW 2014)
X#) Renewable encrgy (b) Non-Renewable
(¢) Both(A)and (B) (d) Tidal encrgy )
33) I kilowatt hour is a unit of (RAW 2016)
“A2) Energy (b) Power
(¢) Pressure ) (d) Force
34) 1 Kwhisequalto .~ (RAW 2016)

(2) 10°wax \{5) 36 x 10° joule

(c) 36 x 10" want @ 36x 10° joule
35) The vzlue of escape velocity is:

(2) 1.1km’s 11 km/s

(c) L1kmh (d) 1.1cm/s :
36) If 2 body of mass Skg is raised vertically through 2

distance oLLm, then work done is: (RAW 2017)

(RAW 2017)

4) 493 (b) 4.9
(c) 4%90) (d) 0.49J]

37) Saurce of tidal energy is: (SAG 2013)

.\J4) Moon (b) Sun .

(c) Eamth (d) Uranium ~

38) Nm is equal as: (SAG 2012)

- (a) Pascal (b). Newton . ’

(c) Heary d) Joule

39) According to Einstein's equation E = mc? 1kg mass is

actually energy. ) (DGK 2011)
(@) 3%10°) &7 9 x 103
(c) 9~10"J (d) 3= 10%J
40) Commercial unit of electrical energy is:  (DGK 2013)
(a) Kilowat T Kilo watt hour
(c) Joule (d) Wan i
41) Work has same dimensions as that of: (DGK 2014)
~t4)" Torque (b) Power .
() Momentum (d) Force

42) As we r{mve' up a body ahove the surface of Earth, the
change in potential enﬁy)}ijl always be. (DGK 2611)

45) The dimensions of potential energy per unit volume gy,
¢

same as that of: (SAR Gl 20 y
(a) Work (bfl’ressurc 18)
(c) Speed (d) Density

- 46) The Potential energy of a spinning mass vibratj
system as its mear position is: - (SAR G”Zl)lﬂnj
(a) Maximum J,—.© (b) minimum

(c) Equal T0 kg '(df/Zcrp
47) The ratio between orbital velocity and eseape. velocify
Is: (LHR 2019 G

@ | ® 3

‘«)/\[zl ’/.’lﬁmnﬁ

48) Choicc of zero potential energy level is:(RAW 2019 GI)
(%) Surface of the Earth :
(b) atinfinity . !
(¢) Just above the surface of the Earth
(d) arbitrary .
49) Power ol an electric heater is (app;-oximate povwer)

(@) 1KW
(c) 3KW (d) 4KW
50) When the finite force is parallgl to the direction of

motion of the body, the work done is: (SAG 2019 GI)
(a) Minimum B Maximum g - 7~
(c) Infinity (d) Varies

51) If 50 [cgw)crate is pushed through 2m™across the ﬂ.oor
with a force of 50 N, the work done will be;:

(€) Zero (d) Infinity

(a) Negative Positive :
pE 27

— .o '] i
: £ Exozl (SAG 2019 GI)
(@) 245J. - (f) 1501 ";' el
(c) 2001 @ 100g {°
52) One Walt Hour is equal to: _ (BAH2019GI)
(a) 3.6MJ b)) 36 KJ . :
- (e) 36KJ (d) 36 MJ
-.,53) Which one of the following is not a unit of energy:
: . — .  (BAH2019GI)
(a) Kilowatt «(b) Erg . :
(c)_Joule (d) Kilowatt hour - o3
54) Consum;::lion of Energy by a 60 Watt Electric Bulb in.2
Seconds is: P (BAH 2019 Gy~
3) 1200 (b) 601 :
(c) 30) (d) 051

- - (DGK 2019,GI) g
wﬁm gl”/}f“/ ;

L

—

2) —_—
energy- (2008)
(a) Total (b) Potential
() Kinetic UK Al of these

3) A force 2i + j has moved its point of application from
(2,3) to (6,5). What is work done? (2008)
(a) -10 GHT+10
() -18 (d) +18

4) Ifa certain force acts on an object and changes its
kinetic energy from .6_5_.1 to 130 J, then work doen by
the force will be: e (2009)
(@) 92.5J ) 9751 132 45
<) 657 @ 1300 iy

'5) A body of mass'ﬁ kg falls under.action of gravity. At

5 (2011-2019) Physics [Part-1]

'rl Pr'zsl Paper.

271 Page
e L A

SRty T ;
00 foules work has been done by an agency in 10

1) :;,‘,TJT_\VIIM is power of agency? (2003)%_

(a) 1000 watt (b) 100 Joo

(c) 10 watt (d) 0.10 wart l;: (o &

2
Work down on a body cquals change In its

e

initial position ‘A’ its P.e. is 480 J and K.E. is 0 J.
During its downward journey at point ‘B’ its energies

will be (g = 10 ms”): . (2009)
P.E.=4801]
KE=0J

[6e ] .
Biﬁr 6lm .
m ’ . R

(98]

: el e 6-J )
(a) P.E.=300Jand K.E.= 180 =M g,,)c,,)
(b) P.E.=180J and K.E.-= 300J ”(cf'),
(c) P.E.230Jand K.E. =250 s %
(d) PE.=250)andK.E.=230) KIE> g
6) A particle carrying charge of_2e’ falls through a
. potential difference of 3.0 V. Calacualted the energy
required by it: - _ (2009)
N 9.6%10M0 () 91k 10M . - -
() 1.6x107 @.60x10" -
7) Solar cnergy at normal incidence outside the earth’s
atmosphere is about: (2009) -
(@) 25kwm? (b)- 0.6 kWm™ -
) 1.4 kwm? d) 20kwm* )
8) Value of escape velocity for the surface of the earth is
11 km/sec.Its value for surface of the moon is:  (2010)
“(a) 11 km/sec (b) 10.4 km/sec
«f 2.4 km/sce (d) 4.3 km/sec

9) JI1*V" Is applied potential diffrence across resitance ‘R's
then loss in potential energy per unit timeis:  (2010)

‘() VI (b) IR
(c) -‘F/l_l ‘V_d’rAlloflhc above

10) An elevator is moving upwards with constant vc'locity
of *v". What is a welght of a person of a mass ‘m’ inside

the elevator during UPZ:? motion? /I\ (2011)

(a) mg+mv mg
(c) mg-mv (d) zero )
11) Name the quantity which can be measured b)éz;’):l:;l)g

base ‘kgm’s™.

(a) Weight (b) Pressure

(c) Power &y Work )
12) Kinetic energy of electrons by applying potential

difference /V; across x-rays tube is KE, while V;

potential difference produce kinetic energy equz_:l to

KE;. What will be the valuve of KE;: KE; if ratio of

polenllialdlrrerencc ViV =2:3?

(a) 32 (b) 4.9
(c) 9:4 2:3 .
13) Strain encrgy in a deformed -energy is stored in the
' form of: ’ (2015)
(a) Elastic Energy Y Potential Energy
(c) Plastic Energy (d) Kinetic Energy d
Now if we

14) ‘F’ is maximum force acting on 2 condutlo'r.
change the direction of conductor by making an angle
of 45° with the magnetic ficld then the force becomes:

= . :
F
®3

F
c)—‘f?‘

(2016)

(l;) 2F

@ 2F
¥ SECTION.II
SHORT QUESTIONS .

From Panjiuh:Boards:
1. Define conservative and non conservative forces.

(LHR 2011) (MUL 2019 GI) (FAS 2017) (SAW 2013)
Conservative force: . .
A conservative force is a force with a property Lh_al the
work done in moving a particle between two points IS
independent of path taken.
For example: . kX )
Gravitational - force, electrostatic force and magnetic
force.

Non-conservative {orce:

The frictional force is a non-conservative force, because .
an object is moved over rough surface between two
pc')ir'\Ls along difterent paths. Thé work done against the
frictional force is certainly different. ) .

For example:

Air resistance, frictional force, tension in string, normal
force, propulsion force of a rocket and motor. )

Ans.

o
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Physics [Part-1] ’___ﬂ’ﬂ‘i Past Papers (2 ) . 28|p, N ‘
2 A person holds a bag of groceries while standing still. srove that P = ? v : Iq(7 ‘ ‘Solved P, : B
+ - Apersonhoids a ek R pine running. How are | T e ((I"nUJ 2018) (SAG 2 (LR 2013; | 2] T o Past Prpers (2011-2019) *_Physics {Part-1]
the two situations simi r ; 014) (DGK -201 — W - 0980k
the two situations similar from the point of view 0 3 2W14y 0y [ Itisd =2
work? (LHR 201T) Ans. Ifwork Aw is done in a time interval At is def Lay | state lnw of conservatlon of energy. (LHR 2014 : G1y is denoted by Vew = V2 87 ]
A | bo‘h the displacement is Zero. j-c.. d = 0and Aw ined gy, * | 10 s, [Encrgy cannot be destroyed. It can be transformed from 16, Drive a relation between power and veloeily. -
ns. h’;ncc‘n;\&:j:i d\‘(‘nc pla P, = _A; ,A“ . one kind in.(o a[m[hcr kind, bu[ ‘the total amount of (CUJ 20!(?) (MUL 2016)
I ' ' . crgy remains constant, . 24 .
As: I work i . : cn cup from cert ! Ans. Consider a constant force F is applied on a body for
D o insta ?rl\ S c"PTCf.SC“‘l as ':UﬂClIDI? of time, th 1. A glrlidmsm\::hul[::ncr ,:l“r ain height, which breaks time t and it covers a distance d. So we can write.
Work=F.d-F(0)=0 . ntancous power “P" at any instant is defined a5 into pleces: CUS 0TI EC 1530 involved, Work done = F.d
There fore, these twa situations are similar. Limit Aw . i (GUJ2011,2012, 2013, 2014, 2015) As w
- ; = aw (LHR 2014 : GIT) (MUL 2011, 20 e Kriowtit
3 Showthatdhuh= S0 i 410 At (BAH 2011, 2012, 2014) (RAW 2013, 2014 - Work
(LHR 2012, 2015: GI) (FAS 2016) . , , ; o0 2 20U (RAW 2013, 2014) P =
K i Where Aw is the work done in short interval of gims .- (SAG 2016,2017) (DGK 2011, 2019 GI) (SAW 2014 X
(RAW 2014) (SAG ZOI..) (DGK 2019 GI) following the instantt. - Oftime 4, | when a cup is dropped from a certain height, i/g tenti )| F.d

Ans.  One kilowatt heur is the work donc in onc hour by an N ANS: enerey is converted into kinefic energy, wh put:mna P - =
agency Whase pOwer is onc Kilowatt. . ) oy o . ) ’ collides with floor, it breaks into pieces :;nd mc:kcs ':mf:f d d - *
1 kwh = 1000 “V,‘, 3600_5“.,' . o % IR The kinetic energy of cup becomes zero on the floor. Some o= By (? i} V)
Ikwh=36x10°j=3.6Mj ) . A0 At of K.E is used to break the cup into pieces and some of K.E P = FEV

4. An object has 1j of potential energy. Explain what a4 is converted into sound energy which produces, the noise So equation given above shows the relation b/w power,

doesits mean. (LHR2012,2013GI1,2017) |- As Aw=F .Ad and heat °T’°’{:’_Y~ L force and velocity.
(MUL 2011,2012) (GUJ 2018) (FAS 2012, 2016) : e 12. Define wor ”"“E{irl:rzlgtlp.lc. Also write down its 17.  Define work and its S.I unit. (MUL 2011: SUPPLY)
(BAH 20142 019 GI) (RAW 201, 2014, 2016) So _Limit F.Ad cquations. -( (FA!; -Z;Jll) (MUL 2013, 2016) . ’ (BAH 2019 GI)
(DGK 2013, 2014) (SAG 2011, 2013, 2015, 2017) o A0 At . / (SAG 21612903? “;AW 2012) Ans. Work: When force is applicd on a body and body is
. : (SAW 2013, 2014) Since Limit Ad _ 7 ) -' Ans.  According to work-energy principle, the {v(orﬁ‘:oigl:g displaced through some distance,then work s sid tobe
Ans. An object having 1j of potential energy means that the At—0 At 4 : G the body is equal to change in its kinetic energy. don,
work done stored in the object in the form of potential - - SN N y W =Fd A
encrgy has the capacity to do work of 1j, - = p=F.V F.d= 7 mv r—.j'mv.'. . Joule: It is the amount. of work done when a force of
For example: : : & . does negative si i ¢ - one Newton acts on a body and body covers distance of
8. friee. . Why docs negative sign show in the e: . . G R
If 2n object is lifted up by a force of IN, through a Define escape velocity. Write its value. - 13 S ey !pre(sls‘l;;rlll i _ one meter in the direction of force.
height of 1m, the work done is stored in lh‘e ob'cft as - . (LHR 2014: GI) (BAH 0m) . U, = Gim L= inesilm >
potential energy of one joule. If the object is :ﬂlo{\'ed to Ans. The escape velocity corresponds to the initial kinetjp o . TR : 18.  1In which case is more work done when a 50 kg bag of -
fall vertically downward, it has the capacity to do 1j energy gained by the body, which carries it to an infinjje  |Ans. The above relation js used to calculated the absolute books is lifted through 50 cm or when a 50 kg crate
work. . ] distance from the surface of earth. >3 ~ P.E. The negative sign in this equation indicates that the is pushed through 2 meter, across the floor with a
5. Define power. Write its SI unit. (SAR 2018 GII) Mathematically we can express it as i - carth _gravilalional field for mass m is attractive. The - ; foreeof S0 (MUL 2011: SUPPLY, 2016)
o . (LHR 2012, 2014: GII) __Vesc=\/5g—}i - B equation : Lo e . (BAH 2014) (FAS 201:(!;(\!:;\:;1%,012:.'290&7';
ower is the me: e R . “ » e = i : . ' .
ower i measure of the rate at which work is being 'll':l;m v;!ue of “Vesc” comes. out to be approximately : B R Ans. Let us check the work done in both cases:
] . : " ) : . ) y Gives the work or energy required to take the bedy First Case: -
If work Aw is done in a time interval At, then the 9. Calculate the work done in kilo joi:les in lifting mass” of earth gravitational {ield where its P.E. \v:r.elo 2;1:?; M= 50Kg,
average power P,, during the interval At is. of 10kg (at a-steady velocity) through a vertical z€fo. v ro o ! d=h=50cm=0.5m, F=50N
. - Aw height of 10m. . : : 4. A 79 kg man runs up a long flight in 4 second. The W = mgh o
w = o . (LHR 2014 : GI, 2014 : GII, 2017, 2019 6y | N ‘-ergncal.helghl of stairs is 4.5 m. Calculate his power W = 50x9.8x05
The SI unit of power is watt, defined as one joule of . (GUJ2011,2014) (MUL 2013, 2014,2016) \*| Ans. N pu‘l lr: ki 70'1.:2 (LHR 0D W28
work done in one second. ) (FAS 2011, 2014) (BAH 2011, 2012, 2013) (DGK 2017) | - v = 4 Sec : Second Case:

6. When a rocket re-enters the atmosphere, its nose . (RAW 2012, 2019 GI) (SAW 2013, 2019 GI) h = 45m : M = 50Kg. 'D=2m,  F=50N.
cone becomes very hot? Where does this energy Ans. Mass=m=10kg : . 3 p = work ) : .W ="K :
come from? (LHR 2013: GII , 2015: GI, 2017) X Vertical height = h = 10m. ’ ) t 7W0rk =mgh W= 50x2

(MUL 2012, 2014) (BAH 2013, 2014 v eogol . L e P o= mgh : ce = W = s
(FAS 2012, 2016, 2017) (DG , 2014, 2019 GI) . \_value ofg _9.8ms . . ) il 3 ‘ 1 . ] ! So, in first case more work is done.
Tk Th ;2016 ) (DGK 2011) (SAG 2012, 2014)- | - ork done =w =2 B . P '= 70%x98%x4.5 19.  What is conservative field give two example.
"~ vafgirsls ?_ Large, numbﬂ_r of dust panticles and waler As . ‘ ' ) ‘ Lol - i 4 3 ] ; . (MUL 2014) (SAG 2019 GI)
ausosphﬂ:sj;n}:;nlgh;am'lhwhc? a rocket re-enters the . W=PE=mgh : 15 What s cscaT e l7.'7 % 107 watt. Ans. Conservation Field: '
cfe, ce the i . — ; J . velocit i i . . -
Some K.E of the rocket is C;i};:::;:ﬁ";:ﬂfi:?'ﬂ- -1 W= 1098%10, - IRy = " expression? ’ (C(IJ{JJ ;[r)lldJ) (Ilt\vs‘lUf;:)';l;mZ:]lll;al . Jhe field in which the work donie is indcpendent of the
_ There fore, con gy. . W=980j - s s Y ; e £ i 4 e i " ’ ) path followed and work done in a closed path be zero, i
d e e nose of the rocket becomes very hot : ) X ’ } Ans. The minimum initial velocity of body that thrown called a conservative ficld P .k
u b iloi . : et .- rvativ ¢
ameu:sopheiehc"’! encrgy produced by the fluid friction of In kilojoules: < : & W ’ s . - 3 \‘emcally upward,. form surface of earth, due to which it For Example: - .
3 g . W = 980/000 x 1000 = 0.980Kj R crosses .Ehe earth’s gravitational field, is called escape D
] ; i velocity™. _ . Gravitational ficld and electrostatic field.
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Goled Past Papers (2011-2019)

cqual to the

20.

Ans.

21.

Ans.

Ans.

s
Show that work donc on # body. 1 (BAH 2012)

change In its Kinetic cncrgy-
As we knot that .
2ad = V-V
S N R — m
Brow we know that
F = -ma “
Multiplying eg. (1 and (2) e
ma . s .2
Fd = e v =w)
W Emed-v)
1 o .2
W= S mvy W
W = KE-KE
W = change in Kinetic energy -
Definc joule and watt. (BAH 2014)
Joule: It is the amount of work done when a force of

one Newton acts on a body and body covers distance of
one meter in the direction of force.
U=1IN>m

Watt: If a body does work of 1 Jin I sec then that is

called watt.

. Show 1 KWh =3.6 MJ. (LHR 2019 GI) (FAS 2012)

. (RAG 2019 G))
1 KW x 1 hours

1000 x 3600 = 3600000 J
= 36x10°MJ .
Under what condition, the instantancous and
average velocities of a moving object become equal?‘
] (FAS 2013)°
The instantaneous and average velocities of a moving

1 KWH N

- object becomes equal when the object is moving with

Ans.

25.

uniform velocity. -
Name some non-conventional eniergy sources,

o (FAS 2014)
These are the energy sources which are not very
common these days. However, it is expected that these
sources will contribute substantially to the energy
demand of the future. Some of these are A
(i) - Energy from tides i
(ii)  Energy from waves
(iii) Solar energy e
(iv) Energy from biomass
(v)  Energy waste product
(vi) Geothermal energy
What sort of encrgy is in the following: (FAS_ 2016
(a) Compressed spring .
(b) Waterin a high dam -

* () A moving car

(2) A compressed spring has elastic polenliil eric;.rgy.

(b) A water in a high dam has gravitational potential
energy. . ' .

(€) A moving car has kinetic encrg};.

26.

Ans.

27.

28.
Ans,

29.

30.

Ans.

3L

32.

" heat and sound energy.

3
What Is conscrvative field and nop connlpal
ficld. . NUDN
. (]
Conscrvative field; (Fas loh 13
A field in which work done along a closeq path ‘LN‘"
h‘?*

o zero.

Non conservative field:
The ficlds in which work done depe :
followed. pEnds Upon th

How sunlight is dircctly converted i :
nt
solar cells? 0 "‘“ﬂ:m\
Solar cells are semi-conductor device, m IQII‘A."S
silicon. Electroiis in the. silicon gain Enc: fv%.'(')
gy fu‘

o
34

sunlight and create a voltage. (i)
Define elastic P.E and gravitati j p
ShiEEs gravitational P..E.. ‘(RA\V 2(-"21,-““)
The energy stored in spring, e (iv)
Gravitational P.E.; ’

The energy due to gravitational pull.

A person holds a bag of groceries while s 3
e tandj
talking to a friend. A car is stationary with [(:,“:i"% 4
E \

running. From the standpoint of work, how are lhh’ Ans
y Ans

-two situations similar?
W20y

In both cases, the displacement is zero i.e., F ='0
. 0y,

hence, no work is done because W =F x g W= )
x0=0. o
List the possible energy changes when a girl drg
cup from a certain height which breaks into liiecu,l

) : (5AG 20y
A girl -drops a cup from a certain height, the POtznﬁJ
energy is converted into kinetic-energy: When the o '
-breaks into pieces, the kinetic energy is converteq inj .

What is power? How it is related with v‘elociq"

Explain. ) * (SAG 261y
Time rate of doing work is known as power. . it
p = ¥ ' 4
t
"y : Ao .
Instantaneous = Limit 52 = Limjt &
power = Limit ‘5= Limit S0
s W=Fd SR i
s P | !
Pins F[:‘lln_;lolt At
="' FV
The dot product of force and velacity is equal to power.| .

Calculate the work done in kilo joule wben.10k

. crate is pushed through 4m across the floor with{

force of 50 N. (SAG 2013

F . = 50N, by ’ 3

S = 4m, . . T 36.
W= . -

W = Fd=50x4=200] LA
wo o= 2., 02KI

1000

'31 i Pmﬁﬂc work, gravitational field,

Solved Past Papers (201 1-2019)

Physics [Part-1]

age
_ (SAG 2013)
nen a body is moved or stopped through a certain

distance by the action of applicd force, work is said to

¢ done. s
Gravitational field: The space or region around the °

, with in which gravitational force acts on a body is

rth
zgllcd the gmvilalional ficld.

What four conclusions can you draw from definjtion
of work? _ (BAH 2019 GI) (DGK 2011)
From the above explanation of work, we conclude that,
Work is a scalar quantity.

|f angle ‘0" is less than 90° (8> 90°), work done is said )

{0 be positive work. Its value is given with positive sign.

1£0 = 90° no work is done, i.e, work done is cqual to

zero. . i

1f angle ‘0" is greater than 90° (6 > 90°), the work done

is said to be negative work. Its value is given with

‘negative sign. Tl]is is because cosine of an angle greater

than 90° is negative. A

Under what condition work done will be +ve, -ve

and zcro. (DGK 2017)

From the definition of work we find the following

jmportant results.

(i) Workisa scalar quantity.

(i) 1F 0 < 90°.work is done and it is said to be
positive work e.g., work is maximum when F is
parallel ta the direction of motion of the body i.e.,.

0=0° . )
W =Fdcos0®
W =Fdxl
. W =Fd
(iii) 1£@=90° no work is done.
. 4y L
¢ WP T
4 W=Fdcos90° -
W=Fd(0)
w=o0 -

Example: Work dons-i)y the centripetal force is 0 and
when a person holding a pail by force F is moving
forward then 6 =90°. . ’

W = Fdcos 90"
W = Fd(0)
W =20
(iv) _if0>90°, the work donc is said to be negative.

Example cloL. T
When a body moves against the force of friction

ona llérizontal plane i.e. 6 = 180°

W = F d cos 180°
W= FdED
w = Fd

(v) Sl unit of work is Nm known as joule (J).

1] = INxIm a “

How can you calculate work done by a force acting

.on an a‘object from force displacement graph?
. (GUJ 2018)

’ ) N b
Ans.  When a constant force acts through a displacement d ,

then event can be plotted on a simple graph the

2.

3.

4.

5.

6.

7.
8.

9.

From: Panjab Birards®
1.

displacement is plotted atoms the x-axis and the force
along y-axis. ‘

As the force the constant so the graph will be horizontal
straight line hence arca under a force displacement graph
can be taken to represent the work done by the force. If

? is not in the direction of the displacement the graph -

is plotted between  Fcos and d.

SECTION I1I

' Long Questions

the top of an incline of 10 m high. a{id i
ased and rolls down the hill. What is its
speed at the bottom of the incline if the 2verage retarding,
force due to friction is 480 N? (LHR 2011) (FAS 2014)
Define conservative ficld. Prove that the work done in the -
carth’s gravitational field is independent of the path =

followed.
(LHR 2012: GI, 2014: 2015: GI, 2017GlI, 2017)

(GUJ 2012) (MUL 2011, 2014) (FAS 2017)
(SAG 2017,2018 GI, 2019 GI) (SAW 2017)
(BAH 2019 GI)
What is absolute potential energy? Show that absolute PEis

'G——r-—M’“, (LHR 2012: GII, 2018 GII, 2019 GI)

A 1000 kg car.at
100 m long is rele

U=
(GUJ 2014) (RAW 2016,2019 GI) (DGK 2013)
A forcé (thrust) of 400 N is required to overcome road *
friction and air resistance in propelling an automobile at
80 km / hr. What power (kw) must the engine develop?
(LHR 2013: GI) (BAH 2011)
Show that work done in gravitational field is independent
of path followed. (LHR 2014: GI, 2015: GII)
(MUL 2019 GI)

_A car of mass 800 kg traveling at 54 kmh™' is brought to

rest in 60 meters. Find the average retarding farce on the
car. What has happened to original kinetic energy?

(LHR 2013: GlI,2017) (GUJ GI 2018)

(FAS 2018 GI) (DGK 2019 GI)

2 (SAW 2018 GI,2019 GD)

Describe work encrgy principle.(GUJ 2013)(MUL 2012)

A 70 kg man runs up a long flight of stairs in 4.0 s. The

vertical height of stairs is-4.5 m." Calculate his power
_output in watts. (GUJ 2014) (MUL 2016)

A man pushes a lawn mower with 40 N force direction at

an angle of 20° downward from the horizontal. Find the

work done by the man as he cuts a strip of grass, 20 m
long. (GUJ 2015)

10. How large a force is required to accelerate and ‘electron

(m= 9.1 x10°! kg) from rest to a speed of 2.0 x 10’ ms™'

through a distance of 5.0 cm. (FAS 2012)
(MUL 2011: Supply, 2012: Annual) -

(SAG 2017) (DGK 2012) (SAW 2013)

11. What is a conservative force? Show that gravitational

force’is a conservative force. (MUL 2017) (RAW 2017)
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s ¥.$m. Calculate his power

Physics [Part-1] Solved Past Papers (2011-2019) 2p
2 . — : y disc moving d
3. A 10k o ht of stairs in 4.0 scc. The 2) The lincar veloclty ol g town {
12. A 10kg man runs up a long flight of st planc Is: (LHR 2013 (:l)(n.'c‘llﬂcr,'
)
|

vertical height of the stairs i
(BAH 2014)

output in watts
13. Define and determine the absolute potential energy ofa

N body on the surface of carth. (FAS 2011)
14. Decfine work. Prove that work done in a gravitational
ficld is independent of path followed. (FAS 2013)
15. Ten bricks. cach 6.0cm thick and mass 1.5kg, lie flaton a
_table. How much work is required to stack them onc on
the top of another2(SAG 2012) (FAS 2016) (DGK 2017)
16. Explain the inter-conversion of potential encrgy and
Ninctic cnergy.  (RAW 2014) (BAH 2013) (DGK 2014)
17. Define Escape velocity. Prove that Vese = Y2gR .
. (RAW 2014)
1S, 100m" of water is pumped from a reservoir into a tank
10m higher than the reservoir in 20 minutes. If density of
yater is 1000kgm™, find the power delivered by the.
pump, (RAW GI2018)
19, Derive a relation for the absolute gravitational potential
energy of an object at a distznce from the centre of the
carth. (DGK 2011)
20. A body is falling from height “h™ Discuss inter-
conversion of potential cnergy into Kinetic energy at
different positions. (DGK 2017)
21, 100m’ of water is pumped from a reservoir into a tard: 10
m higher than the reservoir in 20 min. If density of water
is 1000 Kgm™. find the power delivered by the pump.
- ) . (SAW 2013)
2 State and explain work cncrgy principle.(SAR GI1 2018)
23. Define the absolute potential energy. Derive its
mathematical expression. (DGK GI 2018)
24 Deﬁp: absolute gravitational potential energy. Derive its
relauofl for a distance *r" for cenfre of earth. (SAG 2013)
25. What is escape velocity? Derive an expression for it and
calculate its value on the surface of the earth?
(LHR GI12018) (BAH 2019 GI)
26. A brick of mass 2 kg is dropped from a rest position Sm
2bove the ground. What is its velocity at height of 3-m
zl\)ov: the ground. (SAG 2019)

A 4 A
= arasar
N 2 2 )

CHAPTER—5_ ||
CIRCULAR MOTION 77

Multiple Choice Questions

Erom Punjab Bourds:
1) Whena body moves in a circle, the angle between its *
linear velocity v and angular velocity w is: '
(LHR2013 GI) (RAW-2017
{a) "180° -(b) 0° )'( )
(c) 90° - (d) 45°

8 ‘

3

-~

4)

5)

6)

7)

o9

9)

10) The S.I unit of angular displacement is ~ .(LHRZOIQ :

11)
o . .
e A*weight of a body in the elevator will be

_12) Ratio of velocities of hoop and disc rolling down form

(a) 0.5 (b) 0.86
(c) ..1,0 - () LIS i ,
13) Ifa car moves with a uniform speed of 45" in a circle
of radius ()#n, its angular speed is -dn(LHR 2016)
@ tradsTo " (b) Srads’ '
(c) 10rads’ (d): 20rads” :
Ju! Yoo RN
ND? /'\_& 7 c'q h 19
oA —

' 4

(@ Veh (b) \[3eh

2 . ol
() '\/3 eh (d) hzl
The apparent weight of a man In a jift movj
with an acceleration of 9.8 m /s’ Is; (L[ng o,
(n) Zero (b) 98N 1R
(c) 196N (d) Infinity :

The torce which can do no work on the bhdy
; on y,

it acts is: (LHR
(4» Elastic force (b) Frictional force 2013

(c) Centripetal force (d) Gravitational force

One radian is equal to:  (LHR 2013 GIl) (GUJz
Olﬁ)

(i!) 67.3° (b) 57.3° :
(c) 87.3° (d) None

The apparent weight of a man in an

moving with acceleration “a”, a:z’;‘;g‘n 3
(a) Increases (b) Decreases * 2

(c) Remains constant  (d) Becomes zero
The angular momentum L is given by: (LHR 2013
. Il

_ _ AW
(a) mw ' (b) wxr
© rxF @ rxp :
The SI unit of angular acceleration is:
: (L
(a) rad/sec? (b) rad/sec ( HR 20]2)
(c) rav/sec? (d) revisec

The rate of change of angular velocity is called -

(Lﬂnzom

(a) Angular velocity
(b) Angular acceleration

- (¢) Angular displacement .

(d) Angular speed .

(a) Metre ~ &/ “(b) Kilometre
(c) Radian (d) Centimetre

en an clevator is movi'ng upward the app;irenl
*(LHR 2016) |,

(@) w=T _ (b) w=T+ma
(c) w=T-ma v (d) w=-T-ma )

Vv

an inclined plane of height h are 'VE] (LHR 2016)
d 3 4

zufﬂ

‘311,

|

|

e

33| Page Solved Past Papers (2011-2019) Physics [Part-1}
W“ of change of angular displacement s - 25) One geostatlonary satellite covers longitudinal angle
called: . (LHR 2017) (GUJ 2016) (MUL 2012)’
(a) 270° wbf 120° :

(a) Lincar velocity (b) Linear spced
© Angular speed dyAngular yelocity
he ratio of moment of inertia of disc and hoop Is.

5T
.' ) J . (‘Lilmzon)
1 ®) l " Wy ) T
@ 3 4 ‘_L . o\

s 1

o3 03 T o dxe)
1) s.1 unit onnﬁullqmis_glacemcnt hl./z (LHR 20 s
. (GUI 2013, -
(s) Radian (b) Degree
©- Revolution (d) Minute =
pircction of angular acccleration is always along.

17)
. (LHR 2017) ~
(a) x-axis (b) y-axis
©. z-axis Xd)"The axis of rotation
19) 2 radian = .../t 573 - (LHR 2017)
\a) 1146° (b) 57.3°
© 15.3° (d) 37.5°

19) A body rotating with angular velocity of 2 radian/s nnd-
linear ve’lg_cilﬂ_s_i_!_ls.o 2ms™"; then radius of circle is.
Vv

S (LHR 2017)
) 1m () 0.5m
© 4m @ 2m
20) The direction of angular momentum of a body moving
y L (GUJ2012)

inc circle is”
(a) Along the tangent .
ub)/Perpendiculsr to the plane of the circle
(c) Radially outward  (d) Radially inward
21) Which is larger for a hoop of mass M and radius R,
-that is rolling without: slipping. Its translational or
rotational kinetic energy?  (GUJ2011) (MUL 2011)
" (a) Translational kinetic energy :
(b) rotational kinetic energy
moth are the same
(d) Answer depends upon the radius
22) Moment of inertia of sphere is(GUJ 2016) (MUL 2016)

A W (SAG 2017)
(a) %mr" ) X \46% mr! ) )
(c) %mf e (@) %mrz\
23) The value ofan momentum is maximum when 0 is
X ZY05in & (GUJ2016)
as 90° () 60° )
() 45° @ 0

24) One revolution is equal to (GUJ 2016) (FAS 20i-1)
= (a) 573 = l~vash. \'(b‘f360° :
AT 2 rad ¢ both B and C

i

(c) 90°° (d) 60°
! locity necessary to put a.satellite into
9 :rht:nTsmlmum velo (GUJ 2016) (FAS 2012)
A -1
(a) 7.1kms" (b) 7.3.kms v :J/‘
(d) 8.9kms" SR @-2)(‘.

Wfef 7.9 kms™ ”

ipetal force F. ' éAnie
27) A body is moying in a circle under centrip
LI dts linchloclty and radiud both are mad¢ twice, 2

(_LV) the centripetal force will be: ~~ (MUL 201&? o
" @ F (b) F./ 24— alvec
2Y (o 1F @ 4F it
s rf!l) A man in a lift is moving u ward with constant ie!gclty—,’l )
¢ will conclude that his weight has: (MUL2014) m$ g
(a) Increased (b) Decreased " 1.? l/i:‘s

(c) Reduced to zero @)y Not changed
29) The direction of angular velocity is along the:
(MUL 2011 annual)
(a) Radius of the circle towards the centre
(b) Radius of the circle away from the centre
(c) Tangentata point
1 .
\(d) Axis of rotation

30) The direction of angular-velocity is determined by:

(MUL 2012 Supply) (SAW 2013)

(a) Left hand rule (b) Head to tail rule

’\k)/i;ighl hand rule  (d) Generalrule =
31) Rotational K.E of a hoop is:  (MUL 2014) (FAS 2016)

@ .mv - ALBS 3 mv?

© 2mv  ° @ %mv’ X
revolution is equal to:
. (MUL 2012 annual)
(a) 1radian (b) 22 radian -
“(¢) rradian ! = radian ’;«)6°
33) The apparent weight of a man in a lift moving down
with an accelernliow&s_n_lls’ isc (MUL 2012 annual)
Yerzee - G osN L 7ol ~a)
(c) 196N . - (d) Infinite v
34) if angular velocity of a piirticl: rotating in a circle is
¢25doubled than its moment of inertia: “(MUL 2013)—L
. (a) Remains the same (pY Become half Lo(_ =
(c). Become doubled ~ (d) Becomes 4 times NS
35) Moment of inertia of thin rod is given by relation:~ ’-'.LUJ A
) (MUL2013)  _

32) The angular displacement of one

1, L2

A1) 33 mL E ®) 3
’ 3

7

(9) 12mL? A (d)
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T4 The frequency of Solved Past Papers (2011-2019)
7 Naxis to create “mrrntntlon of a spaceship about its own 46) If
cial gravity like that on carth is n body of mass | kg Is lifted vertically u 2o
o f-ie (MUL 2016) ::“‘:cj:?”(’" o 9ms™ It """“"mp\::‘n:,“'lh W Solved
=2ay%" | y A 8 . ve '
R (b) jg-——\{ﬂ (a) Zero Newton () 9.8 Newion 7_(l'lM| 2015 %9) Ralntionnl K.E of the disc Is1 (FAS 2013) (RAW ‘:[‘;:! Papers (2011-2019) .
- 1 o 1 . 3 ) A
7 (@) f=id o \F' \(@ 19,6 Newton (&) 100 Nevon ”’Q?ﬂ) v 3’ (b) 5 m? ) | _70) The unit of angal Physics [Part-I]
37) Thes "71. i /e 47) The time rate of change of pagalar velocity | . (a) N-S anguiar meR- mo\zr;;imm is \(RAW 2016)
entripet : s ¢ - J e
VT :}c al forc is always d:rmcd (MUL 2016) () Accele . - mA:‘I,":d © " @ 4""’1 (c) mS§ . « s " L
S centre (b R Aupgu y
ards the (b) Away form cent : eration \b) Anpgular acceler; 2013 ) A pody of mass_ 1 X 1 kg_ mOvcs I ) 71) When a wheel ) KgmS’ 2 %
(©) Tangentto any poini(d)  Inta * () lmpulse ©(d) Inentia g with cnnstunlspuum ilong a clrcle of radius 2m - a tangent turns throughan angle of 180° it
38) The n random direction 48) The s”. The centri radius 2m ntial distance S is egual t Bys out
. correct relation between_lin angular yersion of F = mas: (v petal force is (a) 2=r o gualto (RAW 2016)
ngular displacement is twj placcment and @ L=l r)ml»b“)wffz— Tec (BAH 2y \,(nf/os N b (FAS201 T (0) 2r re SEVC
) S=r8 & (MUL 2016) Lo Y ’ () 1N 6 | 72 bi : @ = =7
T ® S=r0 (©) L=t @ F=2 @ SN @ 10N ) Dimension of angul S CE S
(© S=r8 ) (d) F . gular velocity is v
- . @) s=ro* . 49) T . 1) Angu ular momentum of a rigid b d (a) LT ® (RAW 2016)
) Amassof 1 kgis f ’ ) The angle through which a body moves i L= T/ oy is equal to (c) [L . ) LT] '
1 kg is frce falling. The force of gravit y movesis called: = 1o ' ' 73) Th e W'
s ity is @’ 1o (FAS20 ¢ pull
— - . b . 16 . of earth
@ IN 7= (Cb‘)? 9332\. (MUL 2016) \E; ;/:Jgular velocity (b) Angular acceler (BAH 2y ©. Pii Ed; l;al1 ) ~ earthis on'a “':SZ:)" 10 _kglat lhe cznter of
(©) 05N L 2 . ~Angular displacement ation L., g (a) 392N "'Iﬁ, = O o016
! N 2 Moment of inertia
40) Orbital velocity \d) Zero @ Angular momentum 1l : &) in of g sofid Sph"“ is (F - (c) 9.8N (b))%N
' . ceof carthis given by 50) A body of mass 7 ke ; @ mr b AS 2016) 74) The SI " \ly” Zero
iven by . with const ass 7 K@ moves ﬂlﬂ"g a circle Y‘ b 3 2 mr llnl[ Orﬂnguhr nomentum is: ¢
@ \2 - (MUL 201 nstant speed of 8ms’, the of radius gy | 20 N kg’ (RAW 2017)
2¢R % 6) the body is: ' centripetal fy © 3 . . 5 (b) kgmzs -2
. = ) ViR ‘ (@ 48N P Al By 87 @ me © kems' . (d) kgmS”
“ \./% d £ \ () 112N SR 5 2013) | g3) All pointson rigid body rot S 75) S1 unit of moment of inerti gm A
41) The wei @\ f) Minimu d 72N not have same - otating about a fixed axis do @ kg:n" \b l’ai“' : (RAW 2017) ;
. eight of the body at the centre of the earth is pi to'over |I|]:c":;::]l;:';;:”commumcnlmn satellites ‘(;'l)/SFEEd . (b) Angular speed (FAS 2016) (c) kgm™ (d; kz m .
— Lis: _ (BAH requir () Angular accel pee 76) The i .o
. (a) 4 ( 2013) (R td eration (d) Al i diver s in
(2) Slightly less ) Slight ~ (MUL2016) © 2 . bT 3 ( Aqu") ) Thcangular»cmc.ly or(m)e ngular displacement becomes: pins faster ‘when mmoment of inertia
s <oy (@) Infin M 52) The expr v, L) 5. K mitute hand of a clock is: | vy Smatler - L 0(“(%) G " RAGEID
. ; .
) The dimensions of Angula : pressianifEs (he orbital velocity of satellite i () 2nrads” ® . (FAS 2017) (c) Constant feales .
(2) [MLT] ___’_'“Mum are (MUL 10“) y of satellite js: — ' ) n-r?‘.js : - 77) The rotatmnal K. (d) Zero ’ )
T @ iy “ V“\/EM_’ & o) - @z | gards’ o Garad s % d @ 1w E.afa body isgiventy: (SAG 2013
. rad @y
43) A 60kg man in a @ [ML°T ' ch V= 3 ¢5) The ratio ohclocn, of disc g 3 )3 lW (O] -l\V-
Trcelerati n elevator is movin ! . : @ v=vr/Gm - : isc to vélocity of h 3
cration of 9.8ms?. Th g up ward with an 53) Mome r/ Gm [ hoop is: © W
e et s | o Has °“"°"-n i messured n \(ﬂ/i ka2 (7)) g |
Increases (MUL2017) a) Ke.m' I,mf b (BAH 2011 \3 ®F 78) /Angular speed for dai .
(b) De ) Kgm.™ ) . \3 aily rotati - ~
(¢) Remains constant (d) ecreases 7 m(ﬂ-i’ﬂ (c) rad-sec™ L@ g : : © 3 ) . ) h . on of earth is:
19 M Become -5) M L oule.sec s 3 - L ‘ ' (@ 2 .
) Moment of inertia of thin rod_is gnseje;oth ’ - 28)(]“:{;‘ of inertia is equal to: -F o 66) Relation b @3 - ‘ (C; 42 (b) © (SAG 2013)
—_— . > n . =
P EIpERtgn: (c) m . () ' (FAS 2012) velacity ¢ :mccn escape "lﬂm wy 79) Time rat \dy 7.3 x 107 Red / S
\ay 1 1 (MUL 2017) (RAW 2016) = c) mr. , ddy mr ity “Vo y_“Vac” and orbital e of change of angular velocity is ¢ I:cd
=13 mL’ > The dimen e ‘ 1 : (RAW 2014 alle
®) 1=3mR° . @ [ sion of angular acceleration is:  (F. ' @ Ve3Vo WS VacmvEV. vy, ; (a) Angularmomentum  \(B~ (SAG 2012) _
© 1= 12mL? 5 . o Oy T (FAS203) | (O Vee=Vo ‘ o < 77 2 (¢) Angular displacement \f) Angularauaé\mﬁb”\
) it (@ 1=3mR? @d (LT @ LT : . % | 67) The force and tor (@) Ve =2Vy Cwe el ) Unit of angular velocity in S1 u Angular distance’ _
) aoiﬂf‘f}‘” veloclly of a patic) : ( ; eradian s equalto: .~ | @ velocity b ”';;a'nalug(,l,s to:  (RAW2014) \?‘; ey o () Mn:“ sz, L JBRGIS,
’ oubled, then its moment e rotating in a circle i a) 3607 p - (FAS1013) (c) mo - . (b) massand weight - |, . (© Degree/sec” rsec” . :
- (a) Remains same (mﬂfé""m T (MUL 201'7;s (c) 180° : d) o | » 4 ; 8) The l::;:;:)flneﬂla \d)"each other e 81) When torque acting mEd:)a sReVolutmn/ch '
(c) Becomesdoubled (d) Becomcs half lO( . 57) The weight of a man (d) 55.3° L ‘ countries: satellite system is managed i ::llow_mg will be constant. ystem is zero which of the °
54) In rotational moti ecomes 4 times W acceleration of 4.9ms™ "ﬂl an dc'mor.‘ieﬁfndmg it H)qu X (RA\Vbio the @ l:near momentum ®) - (SAG 2013) -
on the analogous of mass is: (a) Twice = u\l’?ccme (F Smum ' © 120 © - .+ (b) 136 13) ’/82) il lil\hgturlar momentum. (d) . Force
(@ Angular momentum - (b - (MUL 2017) {ey Zero” - :d o éj } E\ 69) Orbital specd of satell @3 - -(a) Mgass rom stars can be focused by their: (SA(l}mpmSe
4¢) Moment of inerti ) Inertia 58) Analterna (8} Unchanged E . ellite can be determine © R : (b) Disance 2017)
inertia (d) Fo ‘ te unit to Kgms™ s: : d by 5 ) Radius WYC
= - r
;o o rce a) Js . \(b)"N . (FAS 2011) (a) szﬂ LR s ) (RAW 2012) ) Which of the following is avity
[ = | : © N - g - Z5eN w v—\/G-—'“ T Wi of e followtig s dire i shg fhe fed
b = -T«_C/\- : s i @N o -(c) i . E:) Angular displacement - (SAG 2017)
. i R gR @ v \/ﬁ B \jd)C@ \(B;/léngularmomemum - . g !
. . e Aenirlpelal acceleration C_7 ConTeva of
i ngular acceleration . Cive /é’,)
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84) Choosc the quantity which plays (h Solved Past Papers (2011- .2019) (-ln""\;.’;(_ .
motion ich plays the wame role | $
" ion ns that of mags in lineat motmn (S.A"(;";g;,-:);r 96) Aw I‘"ll of radius 50 Cm having a I
(b; Angular acceleration (m)‘ls '"“'l‘ lincar speed. N angy 71P
Torque a) 1.5mS” 47 | Page
2 (b) 3.5mS™ /
() Moment . (c) 4.5 s -3 m§ ] 1
of Incrtia m (@) 28 mS™ s 108) Relation between the s . Solved
85) A o) bl el oL o2 wams g hoten or““'“':'mc he speed o disc and_hoop Past Papers (2011-2019)
he PFOLILI:( of ro c._rﬁ_-c-“ndﬂ' the acti ng Is sw (L at the i
“ tational incrtia 1" and string wh on of gravi un () Vae=\J7 HR 2019 1200 T - 3 ' ,
‘(:l)ofrm e - (S:‘(?;s?';)r (@ '-‘:u‘t:l't:)n bl .4t MEXEIn(e h(cyi’ I:?)c teny lo v., - X o O Ve H\FV o )fruhn:'f;n:“mum velocity required of Physics [Part-1]
o cent . o
dﬂ'\n::uL: (b) Linear momenturt (c) cqual to \\cnlg,rlllzt)i:‘fﬂbr?lrcc Zcm'/ Bo (‘l 0& () Vase™ \/% Vihoop (d 3 e g > gravitational field In hlﬂVt:l; ggjde;: o go out
rmomentum (d) Fe 98) Rot all  (d)M Cn\ | e ) Vaue = ( 7 s
86) The e ’ 2 otational Inertia aximum duc th U a) _moon - * SAW
rotational kinctic cnergy of «olid sphere is: =y one has larger di otftng-.egﬂlmn\ Rn!lo of disk velocity o () ‘mars’ £t (b) mercury ( '2019 Gl)
. asolid o) leser ger diameter, will be 563 Cyling, rolnuonnl kinelic energy )| hoop_velocity 121) Wh . v(d)earth
SAG 2 v * LH n en
(a)%mr-‘ o 2 S LY. (c) same \bY Narger (DGK?‘ \(u)c\/: 2 (LHR ZO:ZK(EIIM between llllsbl_(,’ldy moves in a circular path, )
. . T ®Fm . 99) Moment of inertia of (d) none Dflhese . ’ ”)"\T;‘_ (b) 5 ) ‘ near velocity and ’"g"'ﬂf’:ﬂelocl:hi anght
1. of ri N . .
(e 5l {J W/ g 2 (6] e fring or hoopiis: . © 2 (@) _180° (SAw);: 1
§7) Th @51 ‘ ’ ® 2 SAwy - v @ 3 ey 90 J6 &VZ b)szero degree 019GD
( )c u:l(ofmlnlmnal K.E is: (SAG 2017 © 1 me? 3 Iy : \}10)2°is equal to: , o 0174 5— fc(/L ) lzz)f\ngleg cq" | (d) 45° .
a) rad scc ) 2 1 . ( 0.035 & . al to:
— (b) IS d = a) rad RA _ -
NGRS 5’c\§"~°\fu§-x ~ AL— 100) The angle subt 17 mr (©) 035rad (b) 0.30 rad (RAW2019GI)_ [ @ 3 L x (BAH 2019 GD)
s5) T rotational mot g kem LT The aEle sufi(eped at T 11) Centripetal (d) 0.0035 rad - HCE T :
L:( chinge of: ion, the torque is cqual lo ratc of (a) T - Yclrcwm&“n' (a) Tangent l:rce ]lS difested (RAW © % rad - P /\V = 180"
B a)grad’ . te circle along: ‘m/‘_ oy ad =
g (a) Angular velocity  (b) L (SAG 2017) 4 . (b) L (S’ ul} (¢) axis of rofati \UbJ Tadius  7dwa 019 GI) 123) The R ~} g rad T L
7 pt (¢ Angular m incar momentum T 2 rad o ra 5 j12)Sduni on  (d) x-axis = @nte otational K.E. of Disc is o :
P omentum (d) Angular acceleration . - 101) The lawa ) (d) 4nrad ‘o . Oxrnlnwmmu"” . ) a4- \(g{l T ; equal to:(BAH 2019 GI)
- or is moving up with an acc of gravitation was ayKgm's' J5 b s (MUL20 4 by L me?
e n apparent weight of the bod eleration equal to \g}lﬂi_uygcn ') introduced by . © Kgm's (b) Kgm 21 19GI) © L 2
y in an clevat ey . Boyle AW () Kgmis?. . EOR :
7om (‘54 a ) Qris: 1 vion d Ay 113) Momem ofin gm’s? - ‘ . (d) W .
(a) Z r= a5y 02) The Si uni . (d) Pascal ~° J ertia for a . 12 .
):£et0 (b) Equalto i (S_AG 2017) \( EJS' unit of angular momi pscal K 3 particle is given b 4,) If External Torque ..
M 2me d) 3 real weight . 2) JS ’ rﬂum L ' (a) m'r’ (MU ’ these quantities i on a body 'S zero, th :
90) Anguls ) Jmg © Joule (b) NS SAwxy WOR T L2019 GI) @ F is constant: , then which of
Angular momeptum of rigid bod ' 103) The (@ Newt yi. @ m : : oree () Li T (BAHZ019.G1)
L y is given as: : s m apparent weight of object . L 114) A man in a l.nlm (@ e ' 12 () Linear Velocity \(d)/'"ea’ Momentum
(a) Fo® (SA . oving_upward with a of mass m wh - will conclude th ov'"gm‘; with a2, 5) The correct 5.1 U Angular Momentum
© I (b) Po G 2017) ?';“-" 7’ “gijrnnon equaft"""il () Inereased at his weight has: w&xﬁl . Unit of Angular Momentum
W . a : 0 Uow b GK is:
g d ' i - q’ : ey - (b) D 2019 Gl (a m?
91) The minimum \'EIocig\.I ) lo ‘ & b) 2 SN (SAWM | (c) Reducedtozero' dj Necreased 72 f'?(é.g-d/ . ) K (b) Kgms (BAH 2019 GI)
orbit is: y necessary to put a . - ero . 2 3 15) A body rotates with Hm\ng:—vm Kg m’s™ g gms™'
(a) 7.1 Kms™' V5 g (sDatGe;!Me into 104) w = 60 rev min ] ) me ;’\’ . Ladlsce: about a "El‘hc:llmsmm SO AN% Angular l.‘locu(a {9 ‘{- E - =
2 60 rev min™ i susta axis e Y o ra_l
) 7.9 Kms™ ‘Q ) 7.3 Kms™ 013) (a) mrads™ is equal is ?\,— ;(/%SA I:r:)h: motion will be: is the required, !0rque":g T ntry Test MCQ’s
- . b 5(33 y/ m : ) h
92) Moment of inertia i ¢ @ 83Kms? .. - @ Lmast A N Rm'” (0 200Nm (4) 100 Nm SAGI0196D ™ | S0 P et ey math
(3) m:r q:;)l “3:- (DGK2012 2013) 105) Then - (d) : rads b “5)@__1! Ef‘l’tripeta' F (d) 300 Nm ° forée. rticle into a circular Pﬂlhol':n:;lll{;'rmgh' palh
(c) “mr mr. ’ moment of inerti T ~ circular h ‘orce revolyp - (a)° ) ed
\ - . . 1 rtla]‘afa(h- A \ path of a radi jing a bod, ) * Traveling -
93) = Radian equal: @ me’ @ 3 mL® o —- rodiss @ ‘:g,;mlnm AT the Yo doyn:lt:yn he | () Bending 'S?fgending -
(2) 60° - E 7mL : =-ou'e (SAG?2 The es , entripet
e _Eib) 9o | (pGK 2017 C @ Ilj N . 117)(;)1 10 Joule (b; ;0 Joule 019 gained E‘;P;O;;loci;y ‘Drrespond,p ::l
. ’ 2 =~ ks om ero J fl » which ies i e
94) The S.1 unit of angul (&) 360 ~ 106) The expression fo Wy b’ - . om oment of inertia of I09 ke sphoe‘:‘I:h I - (;;'mee yibodfRHER earrics i {0 an Tt distance-
e gl dlpbesmentis, (DGK 2814 149 The xpresion for emtrpcal v aen ok @ sving radius S0 | i b it
€] Radian ) Revolution ) * ( mv? . H 1 © 50 PR (b) 5K 19GI) inetic -
' : ap L 0 Kgm® Kgm? 3) Th (d) N
_95) The motion (d) Rotation e () —"‘ v (LHR20BG,  118) A bodyol‘gm (d) 2.5Kem? The net magnelic feld creat i Offhese =
called of a body movi mayv? i D ass 10 kg. e toms is due to the fi ed by the electrons withi
- g ng a . —'*125 n. eated by . m
(a) Translatio 0y maving along a circular path is | 1 © " : \(dfm |, Fee ."%/ @ 10N ™ et (5W2|gh[ E:;"-S » ield'en y their . With
ional motion — (DGK 2014) - 07) 2 revoluti z o 2.2 b SAG 2019 roita : .. ~2008)
by " Angular motion 4) ' TEn utions are equal to: * - i ”9\(:)"2”0 N . Ed) 98N A —[7 J Gl) (c) - Orbital & spin -(b) Spin (2008)
@ mrad RPN (LHR IMMHE . ) Inone revolution "Ie.an) |980 Nryem C '6/ -9 :Vh-en the. spaceshi rbital x spin '
) R . . gular displ requenc) N -eship rotat Jore
2 rad ‘ O 60“ fay placemen QDVEred is to lnhgbcy’ the ’“erialgrgv“.es. with - -
= ; itants of the shi y like carth is
() 90° - \,(b{360o' 2019 GI) g R ship: . Pl'?duced
d o ! a) zn\/i S 2009)
- 0 —mc(?f-()*) e ® 27 /% ;
y © 1 \/ﬁ. 7_
m Ve
. g )- R
. - v 27! Ve

(c) Linear moti
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Solved Past Papers (2011-2019)

¢ |
8p,; |

For a body in linear motiy 30

‘Thysics [Part-l] -

5)\ A wheel of radius 1 m covers an
&

angular displacement
: 7
of 180. Its lincar displacement is: (2010
(@) 3.14m (b :_r.xd
(c) 628m (@) 0157 i
is ing i levator, which
6) A 100 kg man Is standing i an ¢ <
T J ill be ht of the
id lly falls frecly. \¥ hat will be the weig
erson n ator (take g =10 m/s’)

' in thie freely falling cley
person in the ) M 2014
"(a) 1000N (b) TON*
{c) 5000N W Zero
g weight 20°N, when the clevator is

7) A body is havin

descended with a = 0.1 ms™, then the value of tension
T ——

. (2015)

’ ‘T st
w? (a) 196N ® 198N T=m(3
m& (c) L.ISN (@ 2N - ~d- n:\c‘- :
8) A man in clevator ascending with an acceleration will
' conclude that his weight is: (2016)
- - n\c\
U@ =7 \§d) Increased (b) Decreased - w !
- (d) Remain Constant  _ Qos—

‘Bﬂl\ Reduced 10 zero

1. Show that orbital angular momentum Lo = mvr.

(LHR 2011 : 2013 : GI, 2015 : G1, 2015 : GII)
(GUJ 2012) (MUL 2013) (BAH 2011, 2014, 2019 GI)
m (FAS 2013) (RAW 2012) (SAG 2012, 2013,2019 G1)
(DGK 2013) (SAW 2013, 2017,2019 GI) -

Lo=T xp —~0
Magﬁitude of angular momentum is:
) Lo =rp sin@ — (ii) -
Where 0 is angle between r and p.

N
Linear momentum. p =myv

Magnitude of linear momentum = p = mv
Lo =mrvsin )
Let 6 =90°
Lo =mrv sin90°
Lo=mrv
What is moment of inertia. Explain its significance.
) [ (LHR 2012 : 2014 : GII, 2017 GI)
(BAH 2013) (FAS 2016, 2017) (MUL 2012, 2619 GI)
' (RAW 2017, 20!9GI_) (SAG 2019 GI)
. '- (DGK 2019 GI) (SAW 2019 GI) *
Ans. It is defined as the product of mass of particle and
.;t;‘.llare of its distanFe from axis of rotation. It is denoted

b= ome ] :
The propenty -of a body to oppose the accelerating
torque is known as its moment of inertia. :

ol
-0t L((?l R . nt
2° inertia may, be descried as rotation mass of 3 body of

Ans. - (a) Angular momentum

5. What is.meant by centripetal force. Write down its

Ans. '\ Centripetal force:

Significancc:
acceleration is pro
body. i-¢., the ratio 0
Mathematically- .
F/a = m (constant). ()]
for a body, rotation about any ,
angular acccleration is proportional to the tor = 5,
on the body i, the ratio of the torque to the , -ty
acceleration is proportional to the torque to the 5 Ruly
acceleration is constant. N Muly
 q/o=1(a constant) (2). .
By comparing (1) and (2?, it can be seen e,
g ‘?ﬁogwm of inertia of a rotating body is a"aIOgous[ SE..
hnass of a body .in linear motion. Hence, 0th |-

portional to the force actip . e
f force to acceleration js ¢g ¢ M
0 3

K nslam‘.

Similarly

is, moment of inertia plays the same role in aﬂgu[al 5
a

motion as the mass in linear motion.
Explain the difference between tangentia|

3. - Veloj
and angular velocity. (LHR 2012) (GUJ 20“,201 ly

’ (MUL 2014, 2011) (FAszou,mlz
v (RAW 2016) (DGK 20]2

Ans. Tangential velocity: i

.. 1t is the linear velocity of a particle moving algy,
circular path. Since, it is directed along the ta, Cnth
_« the curve, So it is cbl]ed_lgmgential velogity and dEﬂolg'g
by v.. Y .
Angular velocity: .
It is rate of change of angular displacement of 5 parti|
- moving along a circular path. It is denoted by ne
rotal{on b/w tangential velocity and the angular Veioci:;
is written as. . : .
V=ro. 3
4. " Mow we can find the direction of angular momeng,
and angular velocity: *(LHR 2013 : GI, 2015; Gl)
(DGK 2017, 2019 GI) (SAG 2019y |

We know that the angular momentum-is defined by?
= r xXp s

The angular momentum is.a vector quantity, The
direction of angular momentum is perpendicular‘to the

- - ‘
place containing r and p . Its direction is determined
by right hand rule. 2
(b) Angular velocity ' \
Angular velocity is a vector quantity. Its direction also
can be found by right hand rule curl the fingers of the
right hand around the rotation axis in the direction of .
rotation, then thumb points towards the direction of
angular velocity. =

(LHR 2013 : GI) (MUL 2014)
(BAH 2019 GI) (DGK 2017)

formula.

“The force required to keep the body moving in lhe
circular path directed towards the center of the circulr | -

o ’ . L = t :
_ path is called centripetal force. “It is denoted by F. - { U
:
{

Solved Past Papers (2011-2019) -~

Pl

Physics [Part-1]

9| Page

3/""Tmally it can be written as:
Mafl y ) ' encrgy is distributed < over the full rotation of the -
Fo=v crankshaft and hence rotation remains smooth.
o ‘ B What is radian? Calculate the number of degrees in
(LHR 2017)

|t is required formula for centripetai force,
The alternative form of centripetal force is

How we can find direction of angular displacement.
s e (LHR 2013: GII)
- curling of 1t|ghl hand ‘ﬁngers along the direction of
circular motion of particle, then thumb points in the
- directions of angular displacement,
Why bank tracks are needed for turns.

(v=ru)

7.
o (LHR 2013 : GII, 2014 : GII, 2015 ; GIy

(FAS 2012, 2013, 2016) (SAG 2012, 2013,2017)

(RAW 2016) (DGK 2014) (SAW 2014)

ans. Banked tacks are needed for tums that are taken so

quickly that friction done cannot.provide encrgy for
centripetal force. .

Why mud flies off the fyre of a moving bicycle, in

which direction does ifﬂy'{ (LHR 2014 GI,2017)

(GUJ 2012) (BAH 2011)

(MUL 2011, 2017) (SAG 2019 GI)

When a bicycle is moving, each point of the tyre,

"including the mud has tangential velocity, as well as

angular velocity. The mud flies off the tyre along the

direction tangent to the surface of the tyre, It is due to

its tangential velocity in the absence of the centripetal
force. )

Why does a diver changes his body position before

and after diving in the pool. (LHR 2014 : GII)

(SAG 2017y

(MUL 2019 GI) (BAH 2019 GI)-

A diver change his body position before diving in the

pool ‘because he wants to make somersaults, so heé
curled his body to spin himself faster. -

Ans.

Ans.

When body is curled, the value of ‘r’ becomes srﬁal] and -

* moment of inértia (I = mrz) is dec;eases, and the value

of angular velocity ‘(w)’ increases.
10.  Whatis angular momentum? - (LHR 2014 GII)
‘(MUL 2017) (BAH 2013) (FAS 2012) (RAW 2013)

Ans. The momentum of a body due 0 its circular motion is -

called angular momentum. It is defined ds, the ‘cross
4 ” .
product of position vector t of the particle and linear

-
momentum p . .
Mathematically we can write,

e
Angularmomentum L= r x p

1. State practical use of rotational K.E. by fly wheel.
LT - "(LHR2017)
Ans.  Rotational K.E. is put to practical use by fly wheels which
are essential part of many engine. A fly wheel store
energy between, The power s_rrokeS'df piston so that

i

one radian (or prove 1 radian = 57.3°).
(FAS 2016) (RAW 2012, 2014, 2019 GI)

(SAG 2013, 2019 GI) (DGK 2011)
Radian is the angle subtended at the center of a circle by
an arc of length equal 1o radius of the circle. -

As we know that
27 radians = 360°
360
1 radian = o
. 360 '
I radian = —T—g
. L2 7 .
. © o 360°x7 ' ,
1 radian = ——2 %22
: 2520
I'radian = =2~ ‘
. lradian = 57.27°
Iradian = " 573°
Hence, 1radian = 57.3°

What is meant by INTEL SAT. At what frequency
INTEL SAT VI operates. (LHR 2017, 2019 GI)

The largest satellite system is managed by 126
countries, international Telecommunication satellite:
organization (INTELSAT). An INTELSAT VI satellite
is.shown in Fig. It operates at microwave frequency of

-4, 6, 11 and 14 GHz and has capacity of 30,000 two

way telephone circuits plus three T.V. channels.
State law of conservation of arigular momentum.
(GUJ 2012)

Statement: )
It states that if no external torque acts on a system the total
angular momentum of the system remains constant.

Mathematically;

. Low=Li L2+ ...... = Constant
What are satellites and how they move around the
(GUJ 2013)

carth?
The object moves around the earth in an orbit is called

salellite. Satellites ate put into orbit by rockets and are
held in orbitals by the gravitational pull of earth,
satellites have acceleration 9.8 m/s” towards the centre
of the earth. The satellite moving in a circle has an

acceleration a, = T In a circular orbit around the carth

the force of gravity produces centripetal acceleration a.
5 ‘

A _
A disc and hoop starts moving down form the top of

" inclined .plane at the same time. Which one will

moving faster on reaching the ground. (GUJ 2016)
. (MUL 2016, 2019 GI)
(FAS 2016) (RAW 2012, 2016)

When both (disc and hoop) start moving down as
inclined plane of height h, their motion consists of both

-
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Physics [Part-1] Solved

An

shown in Fig.
ction, the total
ing the
otential

‘rotational and transnationa] motions 45
(5.15). If no energy is lost ggainst fri
Kinetic energy of the disc o hoop on r.c'wh
bottom of the incline must pe equal 10 its P
~ energy at the top. '
P.E. = K.E. rrwnationat + K.E. noustiona!

1 5.1
o mgh = smiisled L (1)
For disc:
| I
PE. = 3sm+3mv
' | L
or  mgh = Fmv+ymy
. - 2my’ + mv
or  mgh = —/F——
= 4
3my?
or mgh = J4
or W = AR
3
4gh
o v = 3 e ()
For haop:
.1,
3 PE. = 35 m\’—; mv-
or mg. = m\':-m\,l
Py
or _mgh = 'm_,‘
mgh = m\':

From eq (i) & (ii) it is clear that disc will move faster as
compared to hoop. ’ '
7. l?iflrerenliale between real weight and apparent
weight. < (MUL 2011: ANNUAL) (FAS 2014)
) (BAH 2014) (SAW 2013)
Real weight:
The gravitational pull.of the earth on the object i
ok ety . n the object is called
Apparent weight: -
The weight of the obj i
ject measured on a moving frame
of reference (elevator) is called ts apparent weig}%t.
A C_'ISC'HHCI hoop start moving down from'the top of
an lrllchned Place at the same time. Which one will be
moving faster.on reaching the bottom?
(MUL 2011: ANNUAL.ZO]Z:ANNUAL, 2012: S.UPPLY)
5., The velocity of the disc on reachi incli is
B, ing the inclined plane is

Past Papers (2011-201 9 | :

20.

21. .

- spinning the spaceship about its own axis.

V=17

And the velocity of the ho-op is

Vo= BN (i)

From equation (i) and (ii) we see that velocity of 4
grater than that of the hop. Hence, the dise will 15 iy
faster, v : Moy,
What do you mean by orbital velocity and artjy
gravity? (MUL 2011; SUppicYI;l
Orbital velocity: ) g
Orbital velocity is the tangential velocity 1o Pu
satellite in orbit around the earth, la

Artificial gravity:
Artificial gravity is the gravity like effect produceq in
orbiting  spaceship to overcome weightlessnesg :;

Explain what is meant by centripetal force. Howjs

.converted in terms of angular velocity? 5

‘ (MUL 2012; ANNUAL)

The force needed to bend the normally straight path of

the particle into the curved path is called the centripeta|
force. It is writlen us. i R e

F, = mv’ .
r

In terms of angular velocity, v = rw
So . Fc=mmw?, : .
Derive the relation between linear and angular

velocity. (MUL 2012: ANNUAL)

(BAH 2011, 2019 GI) (DGK 2013) -

We know the relation for angular displacement
AS =148 , ot
_ Dividing both sides by At. )
85 _140
(At At ’
-, Apply limit  At—0 . )
Limit AS _ r Limit A8 e
A0 At T A0 At v
o thae Limit A5 _
Wek:_:owthatm_‘o Al =V
Limit A8 _
A0 A VW
So  V=rw.

22,

_ Explain rotational K.E. of a dise and a hoop. ¢
* (MUL 2013) (RAW 2016) (SAG 2018 GI) %

DISC:
The rotational K.E. of a disc is

- l . - 2 '
K.E,, =51mz Lt LG
Since, moment of inertia of a disc is / =21mr2 ’

23

25.

™
.| Ans.

U

Physics [[’nrt‘-l ]

KEm=3
put Aef =V

SKE™ - ::' AV e, (i)

HOOP

Forahoop .
T=mr

So ’ . '

K'Em o E HH‘ZG} -

1
KEu=3 mv: e (ii)
Show that S =rb. (LHR 2016, 2019 GI) -
UL 2016, 2019 GI) (DGK 2014: GII) (SAW 2019 GI) -
Proof: - ) ) { .
In general arc length is directly proportional to angular
displacem:n{ or. - .
s«
s = (Constant) 6 -
" . Here ‘r' is constant of proportionality. which is radius of
the circle in which body moves.
Note: ] .
The relation (s = rb) is valid only when 6 is measured is
radian. - . el g
State law of conservation of angular momentum.

(MUL 2016)

Ans. It states that total angular momentum: of system remains

constant if no external torque acts upon the system i-e.
L(total) =L, + L, + L; + — = Constant

Explain the difference between tangential-velocity and

- - the angular velocity, if one of these is given for a wheel of

_known radius, how will you find the other. (MUL 2017)

Ans. Tangential Velacity: The tangential velocity Vr is the,

linear velocity of a particles moving along a curve or a
circle directed- along the tangent -at -any point on thg
curve, .- i
Angular Velocity: The angular velocity o is the rate of
‘:hal?ge of angular displacement moving along a curved
path. - i ;

Relation: The tangential velocity Vr, angular velocity

© and the radius r of the wheel are related by the
relation, . ) '

Solved Pgst Papers (2011-2019)

Vr=ro

. If one of these is given for a wheel of known radius r

26.

Ans,

then the other one can be find by using the above
relation, ’ .

Why - the micro waves are used in satellite
communications. : (BAH 2012)
Microwaves are used because they travel in a narrow
beam in a straight line and pass easily through the
atmosphere easily. The energy needed to -amplify and
re-transmit the signals is provided by large solar panels

" fitted on satellites. .

27,

28,

30.

“Ans.

h =

Vo=

When elevator is moving upward then.

Show that L = mrlo. (FAS 2011)

- =
= .r xP

= Psin®

= mV  and
= mV sin 90°
= 1o : ‘
= mm = mfe

A hoop without shipping rolls down a hill of heiéht

8 = 90°

(—<(‘"'UI"L—’L
I

" 10m. If the hoop starts from rest at the hoop of hill.

What is its velocity/speed at bottom? *  (FAS 2011)

_ . [deh
v = 3

10m ,g = 9.8 m/sec?

) ;i 10 )
\"ﬁ%— = 11.9m/sec

What is the relation between escape velocity and
orbital velocity? ' (FAS 2013)
Escape velocity: The initial velocity of an object with
which it goes out of earth’s gravitational field is known
as escape velocity. ) : '
Orbital velocity: The earth and some other planets
revolve around the sun in nearly circular paths. The
artificial satellite launched by men also adopt nearly

- circular course around the earth.

What is effect on the apparent weight of a body of
mass “i” when an elevator is moving upward with
uniform velocity? (RAW 2011)

F=ma s e ™
T-w=ma - LA
T=mat+w

" _So weight is increased.

3L

Ans.

Define angular displacement. Write its units. .
' : (RAW 2016)
‘Angular displacement:

Definition: ) )

It is defined as the angle subtended at the center of the
circle by an arc along which it moves in a given time is
known as angular displacement. )

1t ST unii is radian, but it is ‘also measured in ‘degree
(deg) revolution (rev). 3
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32.

Ans.

33.

Ans.

e —
Why Einstein views of pravi(nllon are prcrrrrcq

than Newton's view of gravitation cxplain.

(LHR 2019 Gl) (RAW 2017)
and acccleration arc

ccisely ivalent, gravity must bend light, by a
PrEGisety ot that lculated. This was
Newton's theory,
based on the idea light beam would be dcﬂccfcd by
the deflection of
light is predicted to be cxact twice as great as it is
c Newton's theory: Why the bending to
the gravity of the sun was

Einstein inferred that if gravity

precisely amount that could h.c ca
ot entirely starling suggestions
gravity. But in Einstein's theory,
according to
straight caused by
measured during a solar eclipse in 1919, and found,
match Einstein’s prediction rather than Newton's,
then Einstein's theory was hailed as a scientific
triumph. . ) .

What is angular velocity? (DGK 2019 GI) (SAG 2017)

Angular Velocity: The angular velocity o 'is the rate of*
change of angular displacement moving along a curved,

path.

Relation: The tangential velocity Vr, angular velocity
@ and the radius r of the wheel are related by-the

relation.

If one of these is given for a wheel of known radius r :

\r =

ro

then the other one can be find by using the above
relation. ! o

34.

Calculate the critical velocity of satellite orbiting near

earth’s surface. (R =64 x10°m). - (LHR 2019 GI) -

(DGK 2014: GI)
Ans. In a circular orbit around the Earth, the centripetal
acceleration is supplied by gravity and we have. ‘
¥ o
g = R »
where V is the orbital velocity and R is the radius“of
earth, which is 6400 km. From equation (1)
V= gh '
N S
=-/9.8x64 x 10°
= 6272 x10°
= 7.9x10°m/s
V = 79km/s
Explain what is meant by centripetal force and why
_ it must be furnished to an object if the object is to’
" follow a circular path? (BAH 2012,2019 GI)
(SAW 2014, 2017)
Ans. When a body moves in a circle with constant speed, the
force which keeps the body moving in the circular path
and always directed towards the centre of the circle is

called centripetal force. The magnitude of the
" centripetal force is:

35.

mvl 2
= —— = mro
¢ r

Without this force, no body can move in a circular path.

- 36,

Ans,

.37

Ans.

38.

Ans,

_ Angular Momentum:

axis of rotation and the linear momentum 3 \
-l

Constant i.e - .

Ligw = Li+iL+ = constant

OR
~ Liw,” = constant : ¥
- Iw; = constant

Twy = 1w, ®

~According to Newton's first law of morg Qn’ak
- move along a straight line with uniforn, vn. a 5%
no net force acts on it. For uniform cj, elmi‘yh
must be under the continuous influen Cular M
that cl}nngcs the direction of velocity of me
every instant and thus produces the the y,

) ! ac . 0
body. The centripetal force is always n;ﬂ:&‘:l{on ln)Q
lheh

is to be maintained in its circular path,

_l\thl is meant by angular momentum? Ex
aw o.l’conscrvahon of angular momentum,’ m.h“l s

(SAW 3

The angular momentum of an 'object is define 4
! L

cross product of position vector _"?Wilh resed !
Pl to

- -
denoted by L mathematically.

It s written as L= T x B. .
Law of conservation of angular momentum,
Conservation of angular momentum: :
The ‘law of conservation of angular-momentum

that if .no exteral torque acts on a system, lhe‘lﬁ

angular momentum of the system.

A disc without slipping rolling down a hill of hefgm
- 10m. If the disc starts from rest at the top of the hil

What is the speed at the bottom. (LHR 2019 G))
“ho= 10m : o
Spéedofdisc= V'= ? - |
o [ .
v )
B [98:10 -
V' = ' 3 :
SN R -
N TN S
v = 13366 .
\Y = 1dms"

cC ofs;nmiﬁl\ o

- i’r'

3| Page E Solved Past pq
W\g object complete one rotation, it makes pers

(2011-2019)

Physics [Part-I]

an angle of 360° so whole circle is -divided i
gqual parts and each part is called degrec. S

The relation between radian and degree is:

Define radian’ and degree and what is- the refatio}
. (LHR 2!)19 Gl)

between them.
Radian: g 5
Radian is the plane angle between two radii of circk
which cut off the circumference-of circle by an are equi
to length of the radius of the circle. :

lrad = 57.3°
* pefine g€0 ~ synchronous satellite and what is it
.39. " height above the earth. (LHR 2019 GI)
s A satellite- whose orbital mbtio is synchronized with
AR e rotation of earth s called geo stationary satellite
The height of such satellite above the equator comes u;
be 36000 Km. ' s
4. Prove that a = rc or Establish a relationship between |,
7 lincar and angular acceleration, (DGK 2019 GIy
Ans. Relation between linear x{nd angular acceleration:
We know that .
v = TO e (1) .
According t0 this relation if the reference, line op is
rotating with n angular acceleration ‘o’ then point P will
* have linear or tangential acceleration i.e.
a = (- AR (2)
We know that
AV = rAw
Dividing both sides by At,
aw. _ o]
ST A (3)
Applying limit both sides
v limit A
Vlell A rAt—>o Al
Now,
limt Av . limit - A :
Mo = a aqd Al_?oAt' = q
*. eq (3) becomes
In Vecfor Form: .
- - - .
13 .a = axr .
41.  Define angular acceleration. Also give its formula,
2 (BAH 2019 GI)
. Ans. ANGULAR ACCELERATION:

When we switch on an electric fan, we see its velocity
goes on’ increasing. We -say it has an angular
acceleration. ¥

Definition:

" “Rate of change of angular velocity is called angular

acceleration.” .

Average Angular Acceleration:

If ‘o and ‘wg are the values of instantaneolis angular -

velocities of a body at time t; and tp, then average

acceleration is given by.

v o Ocw

ave i -
t-t, -
Aw

or Qe = At

Instantaneous Angular Acceleration:

The instantaneous angular acceleration is the limit of the
. Aw . 7
ratio % " as At approaches to zero,
imit

Thus, @ = At-05F .

Units: y
Angular acceleration is generally expressed in three

units, Degree/sec?, revolution/sec’ & radian/S™ But SI
‘unit of angular acceleration is rad/s%.

42,  Glve one practical application of the rotational
_ Kinetic Energy. (BAH 2019 GI)
Ans. Use of Rotational K.E. ’ . :

1.

From Punjub-Boards:-

Rotational K.E js put to practical use by fly wheels, which
are essential parts of many engines. A fly wheel stores
energy between the power strokes if the pistons so that
energy is distributed over the full revolution of the crank
shaft and hence, the rotations remain smooth.

S SECTIONIL o/

Long Questions

A 1000 kg car traveling with a spéed of 144 kmh™ round
a curve of radids 100 m. Find the necessary centripetal

force. . ) (LHR 2012 : GI1, 2018 GI)
(GUJ 2013) (MUL 2013) (RAW 2017)
What is centripetal force? Derive relation for it in terms of
angular velocity. (LHR 2013: GIT) (GUJ 2015)
-(SAG 2012) (DGK 2019 GI)

A body of moment of inertia (1=-80 kgm?) about a fixed
axis rotates with constant angular velocity of 100 redfsec.’
Calculate its angular momentum “L" and torque to sustain
this motion.  (LHR 2014: GI) (RAW 2014, 2019 GI)

A gramophone record turn table accelerate fromresttoan
angular velocity 45.0 rev/min 60 sec. What is its average
angular acceleration. (RAW 2016)

(LHR 2017: GI1, 2019 G)) (DGK 2016,2017)

Explain rotational kinetic energy. Find rotational kinetic
energy.of a disc and hoop. (LHR 2013 G1,2017)

(MUL 2016) (DGKZ’MZ) (RAW 2018 GI)

6. . Write difference between real and apparent weight.

Explain how real and appeared weight are different ina
" lift moving with some acceleration.(MUL 2012: Annual)

-7, Define and derive the expression for the centripetal force

for a rotating body. : (MUL 2016)

.8. A 1000 Kg car is-tuming round a comer at 10ms™ as it

travels along an arc of a circle. If the radius of the circular
“path is 10m, how large 3 force. must be exerted by the
pavement on the tyres to hold the car in the circular path?
; (MUL 2014)

i .

9. Define centripetal force. Derive an expression for it.

. (BAH 2011) (SAW 2013

e ———
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Tl of height of 10.0 m.

Solved Past Papers (2011-2019) Physics [Part-I]
29) The pressure will be low when speed of fluid is: :

1 .
lls( (:ﬁ:?g‘;ll\f the hill. wheat is its
af (AH 2013) (DGK 2012)

cnt of inertia
(FAS 2012)

ch an seroplane €m execute

1 radius so that there mll_ be no

= g venical 1007 0‘;':‘ :‘:1,;]‘]‘ down at the highest point.
tendency forthe P LR 2015: GI) (GUJ GUJ 2012
(MUL 2019 GI) (FAS 2013)
by astronauts (o stay in an
riod and how to over come
on for frequency of an
(FAS 2014)

lipping 10
om st
speedat the bottom< 2 Explain the mom

-ast speed at whi

of difficulties face
rellite for a long pened
7 Derive an expresst

13. What hP¢
artificial 53
this difficul :

seeia] gravity.
m'”:-:i];c fan rotating 2t 3 Fev. s is switched off. It
A rest in 18 sec. Assuming deceleration to be
) ue. How many revolutions did it turn
(SAG 2017) (BAH 2019 GI)

centripetal force? Show by
(GUJ 2018 GI)

) (DGK 2017)
16. Calculate the angular momentum of astar of mass 2 x
10° kg end radius 7 x 10° km. If it completes one
" complete rotation bout ts axis once in 20 days.

. (BAH 2019 GI) (SAR GI 2018)
17. What is the difference berween real and apparent weight?
Discuss the apparent weight in different cases for an
object suspended by a spring balance in a lift. (LHR 2019)

& 4 i

4
e e
v v T

[CHAPTER—6 | -
FLUID DYNAMICS

14.
comes 10 :
uniform, find its val
before coming to rest?

15. What is meant by

mathematical proof thata, ==~

EromAPnnjah Baarse .
1) '-I'he device used for the measurement of liquid flow
Lisz - (LHR 2011,2013 GII)

(a) Manometer
(c) Hydrometer

(b) Barometer
(d) Venturimeter

' 2) The maximum drag force on falling sphere is 9.8 N. Its

weigh is: (LHR 2013 GI)
(@ IN (b) 98N
(c) 198N (d) 49N

3) The mathematical relation, V; =[2g(h, - h;,) is known
as: (LHR 2012)

(@) Equation of continuity  (b) Bemoulli's equazi‘on
(c) Torricelli’s theorem d) ‘Ventri relation

4) In the relation F = 6n H)p a0 ;
- nrv, Dimension of 3Bl 45| rag — fvalume flow rate of fluid are:
viscosity n is m 42 hensions © re:
' L e gl 5 e . (MUL2017)

) thy
@ RL TP ®) [MLT'] (LHR"’I:)' ' ®) LT
() ML T]. () [MLT) y J (@) |LT‘ll g
5) The fluld is said to be incompressible if | . @ LT B
: . ts denshy s (c e jonal effect between diffcrent layers of a
. ( he i d: MUL (2
() Very high ®) Very low g""RZnu) 1 :mving fluid is calle (b) Density @)
c) Z idit
é (V'):mucrrlom’:l . - (d) Constant a 5]:':;;:[’, (d) Flow rate
g er lsa.dewce used to measure,(LHR201 ! inal velocity of a droplct falling down under
Dress.wre Ofﬂlfld (b) Speed of fluid 1) 19) '[hﬂ'.'“v s directly proportienza! to the square of;
» (AC)h -ensn:/;:fﬂuld () Viscosity of fluid gravit ' y (BAH 2014)
. orizontal pipe narrows from a dlm‘neterv ‘ ; (b) Its radius .
; . h of | density )
Sc_m. For a fluid flowing larger diameter to sm,u&f“h fl) }Z giscosity (d) Its elasticity
: (GUJ 2011) My 5, & < Theorem is applicable to: (BAH 2012) *
. 2 3 1i's eor )
(a) “The velocx'ty and pressure both increase 01.11 19) ucr“SOol:idls (b) Plasma state
(b) .Thc_ veloc.lty increase and pressure decreases @ Fluids (d) Liquids
. (<) The-veloczty decreases and pressure both decreage (©) .ch material has maximum viscosity?  (FAS2013)
(d) The velocity and pressure both decrease .- * | 20 ‘VhIGlicerin (b) Plasma
8) The venturi meter is used to find: ) '((;UJ"mn) : "; Etht;nﬁl . (d) Water . !
(a) Speed of the fluid (b) Density of the fluid : (\;ent"ri meter is a device used to measure: (FAS 2012)
@ P.ressure of the fluid(d) Viscosity of the fluid * ! (@) Density of fluid  (b) Speed of fluid .
9) SI unit ol’_:/iicnsity is (GUJ 2016]‘ '(c) pressure of fluid ~ (d) Viscosity of fluid
(a) Kgm's (b) Kgm''s > The gimensionsof Kinetic energy per volume are same
- (© Kgm's? () Kems B hatof (FAS 2016)
10) Which of the following has maximum viscosity? . (a) Work “+(b) Power '
(MUL 2012, MUL ANNUAL 2019 7, © Momentum’ " (d): Pressure
) (FAS 2016) , (SAW 2013} 23) A fog droplet falls vertically thro'ugh air with an
-(a) Air (b) Water : acceleration: (FAS 2017)

(c) Acetone "(d) Glycerin
11) Venturi relation is given as:

__]_ 2ys2
(@) P=35PV

(MUL2013)
®) P-P=3PY;

» 1.2 1.2 N
© Pi-P=38v; —3 Iv; @ Va=y2g(hi-hj |

12) When a body is falling under the action of gravity with
terminal velocity, its accelerations is: - Sher
: . (MUL 2012 ANNUAL)
. -(a) Constant . (b) Zero :
(c) Variable (d) 9.8m/s’ )
13) When body acquires™ terminal velocity then it

acceleration ‘a’ becomes- - (MUL 2016) |
(a).a=0 (b) a=g :
(c) a>g - (d a<g’ ]

14) 1 torr in Nm™ is expressed as (MUL 2016)

(a) 130.5Nm? (b) 133.3 Nm™

(c). 1353 Nm? (d) 1403Nm* . ° .
15) An object _moving through .a fluid exparience 1

retarding force called (MUL 2016) (BAH 201)
3 o (SAG2012)
_ (a) Drag force (b) Gravitation®! force
" (c) Terminating force (d)" Frictional rorce

’

(a) Equal to ‘g’ (b) Lessthan ‘g’
(c) Zero (d) Greater than ‘g”
24) A 6.0 metre high tank is full of water. A hole appears at

(2} Bemoulli’s equation
(b) Venturi relatign *
(¢) Toricelli’s theorem
. &) Equation of continuity
28) Bunsen burner works on the principle of:(RAW 2017)
@). Venturieffect . (b) Temicilli’s effect
@ BernouMi’s effect ‘(d) None of these

its middle, What is the.speed of efflux. (RAW 2014) *
(@) 7.66ms™ (b) 5.66ms™ '
(©) 6.66ms™ (d) 8.66ms™
*25) The lerm% 3v* in Bernoulli's eqhation has same units
are: : Vol . _(RAW 2013)
() Work’ -(b) Volume: _ -
(c) ‘Pressure (d) Foree .
26) The S.I unit of coelficient o[vis'cosit)" iss (RAW2011)
! C - (DGK 2012)
| (@) Kgm''s™ (b) Kgm>s™
(c) Kgm™s™? © (d) Kem®S
27) The low of conservation of mass gives (RAW 2016)

(RAW 2017)
(a) Low. (b) Zero ) )
(c) Constant (d) High
30) Velocity of efflux is measured by relation. (SAG 2013)
@ gh ® /2
4
(© 2gh (d) /38h

31) The frictional effect between difference layers of i
moving Muid is called. (DGK 2012)

(a) Fluidity
(c) Viscosity

(b) Density
(d) Flowrate :

. 32) If the radius of droplet becomes half then its terminal ’

velocity will be. - (DGK 2011)
(a) double (b) one fourth
(c) half (d) four time

33) The terminal velocity of a drop is proportional to the

square of its: (DGK 2013)
(a) Radius (b) Density
(c) Volume (d) Mass

34) Yenturimeter is used to measure: (DGK 2017)

(b) Density of fluid
(d) Viscosity of fluid ¢ -

-(a) Speed of fluid
(c) Pressure of fluid

. 35) Opted unit to measure blood pressure is; ° (DGK 2017)

(@) N/m’ (b) Pascal
(c) mm of Hg (d) N.m?

36) Let A = area of cross-section of pipe V = speed of fluid
then “AV" is called: (SAR 2018 GII)

(a) volume flow rate (b) energy flow rate
(c) mass flow rate (d) pressure flow rate
37) Equation of continuity gives the conservation of the:’

B (LHR 2019 GI)
_(a) Mass _(b) Energy
(c) ‘Speed . (d) Volume -
* 38) 1torr is equal to: ) (LHR 2019 GI) *

(3) '133.3 Nm® (b) 1333 Nm?
(c) 1333Nm | (d) 1333 N’m
39) Terminal velocity V  is related with the radius r of a

spherical object as: (LHR 2019 GI)
@ vocr () vi=r

.1 1 :
© Ve (d) Vlf‘? . -

40) The unit ol'% sz in Bernoulli's equation is same as

“that of: : (LHR2019GI) -
- (a) Energy " (b) Pressure
(c) Work (d) Power
41) In the relation F = 67 n rv. Dimerisions of coefficient of
viscosity 1 is: - X : (LHR 2019 GI) |,
@ M'LT] ®©) ML'T]

(@ ML} @ ML'TY)
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_ ' 42) Termina) velocity o7 . Solved Past Papers (2011-2019) 46|
. . a particle in the fluid depends in: 2) A tiny droplet of oll of density ‘p’ and radigy ¥ Py ' : ) Solve “
(@) Nature (RAW 2019 GI (hrough alr under force of gravity. If vi ™ olved Past P o
of 1) g y. If viscosigy ., st Papers (2011- ;
() Fo ﬂu‘id. (b) Acccleration of particle ‘n’, then terminal velocity acquired by th y"llr a6,C zquation of continuity A,v, = pers ( 2019) Physncs [Part-l]
ree on particle B Y the ol o' g | PAE=c Tor the 7 ‘ Y AVi=Av. |2 Whyf :
() angular velogi given by: - (zrn" 2 Tn ﬂui",“"o’,hg (luid at one end is doubled, then what y fog droplets appear to be suspended in air? .
43) Fluid dyngp o . Of Particle 47’ _9nrp ) 19 etoeity O | ectional area at thisend?- 2015 (LHR 2011, 2013: GII, 2014: GII) (MUL 2011)
id dynamics s @ v=b (b) w= 1Y€ the €rOS8 ) (MUL 2019 G .
: s the study of the behaviour of: o ©oon wilbe e (b) Half ' (DGK 2011 SO 20814019 G AW O -
. N u 2N ) ’ I A
(@) Fluid at rest o -(MUL20ISGD T (), 2, @ vl o o pre (&) (Double) . Ans. s fog droplets are iny dro el i
(¢) Liquids (b) Liquids at rest : o9 ‘9 ) (Ha cond of the fluid is given by:  (2015) When th P ery small weight.
Liquids in mot; i € qow per s€ en the drag force becomes equal to the weight of 2
(d) Liquids and ton 3) The blood vesscls collapse when: ol pass . ) AV . droplet, then net force acting on the droplet is zero, and
44) If the radius or{!;sscslin I‘r:otion (;1) Ex:clrnnl pressure applied becomes greater thm) 2 pAY @ AV . it attains terminal velocity and appear to be suspended
S : roplet becomes half, th i the systolic pressure . U} 4 in air. . :
velocity will become: , then terminal pv . P . . R
2 (DGK 2019 GI) (b) External pressure applied is equal to systolic p (© Ticient of viscosity s: 3. Considering Bernoulli's principle lain the
a . N ! re. efficient of viscosity Is: 2015 's p ple, explai
i)) Half ) (b) Four times (c) Extenal presstre applicd is-less than the sss ThcdimcnSlO," cho (®) [ML?T] " ,( o15) working of a carburetor of a motor car. (LHR 2012)
i 9:,2 third (@) One fourth - pressure o Ystoll 4) o ]M-tL"T] & [MLT] . _(MUL 2011, 2012) (SAG 2017) (DGK 2012)
toke’s Law hold for bodics when they have: - (d) Extenal pressure applied is zero '[ML'ZTI] ( ) (ML ) Ans. The carburetor of a car uses a Ventury duct to feed the
. (SAG 2019 GI) 4) An object having spherical shape of radijys & piial energy per unit volume is given by:  (2016) correct mixture. of air and petrol to the cylinders. Air is
;‘ (a) Spherical shape  (b) Curved shape experiences a retarding force F from a flujg rly5) PO ®) mgh S Arawn through duct along pipe to the cylinders. A tiny
H (c) Rectangular shape - (d) Oblong shaic : ;:loe.:'lﬁci;r'xlt of ;iscosity ‘n’ when moving through l:I @ T P ) :;ict ;‘lhe side of the duct is fed with petrol. The air
46) Laminar flow occurs a uid with speed *v’. What is the ratio of retardi \ SR d h A ough the duct moves very fast, creating 2 low
- N (SAG 2019 GI) to speed? : ng forg, h (d). e ressure in th . ’ .
E:; l;lgh wpeed _ (b) Low speed - (a) p67t.n r (b) 6/ el (\il)hf;! fluid is incompressible, the quantity is constant rhe air-strl:amc SEent Whlch draws’ Peuol vapays 1o
ero speed (d) Very high speed P 16) ) (2016) ' ' . i
47) One Torri . P . (c) énnr (d) 6nn/r JRRSC | T . ) - ) At . AIr
(@ 120 ;;:::uul to: (SAG 2019 GI) 5) When the drag force is equal to the weight of (@) Mass (b) Density ;r';::l::"lc
(c) 1333 y (b) 100 Pascals :  droplet, the droplet will fall with: B g (201"“ ) Pressre- (d) - Force . .
48) Fo - p““lf ~ (d) 80 Pascals (a) High speed (b) Low speed 7 n| € ) o the ¢ ml 5 called: (2 . A
rmula one racing cars have a: (SAW2019G {c) Certain acceleration(d) Constant speed - 1n Bernoulli’s equation the term?y pv-is calledt (2016) Low -
(a) streamlined design(b) turb ; 0 -6) Stokes st ey - {10 . P .
(©) rectangu Sig] ) urt u.lemed d'esxgn ) okes” Law l'orlsteady motion in a Ruid of infinj] (a) K.E- PET unit volume “(b)  K.E. ressure .
gular design (d) elliptical design - extent is given by: - Qo @ = . (@ K.E. per unit length
49) The speed of efflux is equal to the velocity gained by the (a) F=6nnrv (b) F=(4/3)nr'pg )| . © KE-per uni . .E. ) )
falling fluid under the action of gravity thruuéh a (c) F=6mnr'p (d) F=2gr’p/9n 18) The gensity of blood is: (2016)
certain height is called: - (SAW2019GI) 7) Flow speed of the fluid through a non-unifor: (a) less than water (®) Grcalh.er than Waich
E.; ;‘pr;icelli‘s theorem (b) Bemoulli's theorem increases from 1 m/sec to 3 m/sec to 3 m/sec "rcr:l:::, (©) Neavly equal wate (d) three times that of water -
. ¢) Stoke’s theorem' © (d) Venturi's theor in P.E is zero, then pressure diff y ¢ mat is the speed of an incompressible non-viscous L
50) Bernoulli’s Equation based oy . points will be: (densit po“he fl ':1 1600 Detwecs i Qe ?d {lowing out from ‘B’ contained in a container as 4. Explain what do_you understand by the term
of: upon Law ull;f:lnservag,on y uid = 1000 kg/m") ll‘:]\ll l\‘ thegﬁgurc"’ Where AB=5 m and g = 10/ viscosity? (LHR 2017) (MUL 2011) (BAH 2011)
N 2 ‘o : shown I . . = .. :
G Mass )1 (BAH 2019 GI) © 1000NAT- (5 9006 N (20n) , 2o1d) . (FAS2011,2012) (SAG 2012, 2013,2019 GD)
N omentum . A m' ‘Ans. Viscosity: The frictional effect between different layers
(c) AngularMomenum (d) Energy - (c) 8000 N/m (d) 4000 N/m? z : - or iy ey
' S1) A 10 meter high tank i gy - 8 Due (o some mechanical fault, a I . €.« of a flowing fluid is described in terms of viscosity of
1 tiaate Thlg ta:dl\ is full nl‘“:ater. A hole appears at fop of a multisto rll)lc?ld.ault, a l'n't falls freely from the . the fluid. Vistosity measures, how much force is
@) Szs” e speed of efflux wnlll be: (BAH 2019 GI) . the apparent weiryht l:f ing. Which of the followings s required to slide one layer of the liquid over another
(c) 100ms™ ((:) o 1 . man is sDkgwhiIE valueaolfn‘z;;’l i'sn:gj;ls!l:’lm' | l(nzaosls o layer.z It is denoted by n. The SI uni'g of viscosity 15
: 5.11ms™ ’ - : [ k) 3 . g
| 52) TheS.L lUni( of Flow Rato): ofa ;.-T::id is: (BAH 2019 GI)’ . 8 :ggg : é:; fg(l)'(;q ) i V=27 " 5. ¥i?}ow boats moving parallel in the same direction
2 _ . . 1 “ - R ——____I— = 4 N . PH
:j)) :,z_’ ((:) ms ’2 9) Stokes’ Law is given as: ' @o13) (@) Smfs (b) 10 m/s e Lo % arepulied ‘owx;!{s;;;l;;l:;;'g%g‘?gb 32011, 2015)
i . ) m’s” : (a) F=6mmr'v = - (© 2ms: < (d) 50 1 )
53) A 20 metre high tank is full of water. A hole a (© F=6n:|;v-1_ (:) F & ‘”‘2’1" 5 @ m/f‘ : : . (MUL 2012, 2016) (BAH 2019GD)
its middle. The speed of efflux will be: (BAH ‘zfle; :;slat 10) A small leak is d (@ F =6 v : ; .(FAS 2014) (SAG 2012, 3013, 2018).
(a) 10ms™ (b) 14ms™ ) I the heightI:r eveloped in a large water storage tank ‘Ans. ,We know that according t0 Bernoulli’s principle “the
o ) . i water above leakage is 10m, then find ‘ : - pressyre will be low where the speed of fluid {s high and
(©) 1L5ms (d " , the speed of efflux through th ; : SHO i '
- : ) 9.8ms . L @ 14 misec 4(5) lmtnl;nl\:. - (2013) RT QUESTIONS \ vice versa therefore when two row boats are moving
S Entrv. Test MC : ¢ 9. . sec Bl e : N : parallel in the same direction then the speed of water
1) The dryc B t Test:MCQ’s: 1 1y :.3', tlfcn:?r(;zanm . d :0 m/sec 701 Prinjuth Bourds: - between the boats will be fast and pressure will be low
. orce decreases as the speed.of an obj e pipe, the fluid inside it is flowiog -|*  Stat icolli ' a while on the opposite sides of the boats the speed of
. - : ect ho } . : owing ate torricolli’s th K PP - the boal P
;‘)‘“;:car:::ough fluid . (2038) as:ﬂlomally. then Bernoulli’s’ equation can be written | L. corem. . (LHR 2011,2012) water will be small so pressure will be high, thus a force
(@ ASES. ~ (b) Descreases - . @) P+p¥= ’ : (2014) _fAns. The speed . (MUL 2011) will act from high pressure to low pressurg therefore
) Remains constant  (d) ‘Both B and C. . © P+ ;’ vz— fonstant (b) 2P + pv’=constan: Z " e ﬂt?ifie' Otf efflux is equal to the velocity gained by | two boats are pulled towards each other. '
. 2 e pv'=constant (d) 2P +2pv’ = constant . I  the mion‘“falhn.g through the distance (b, — hy) under | 6.  Explain the difference between laminar flow and
. . : 7 Math ol gravity. a » turbulent flow.  (LHR 2017) (BAH 2011,2012)
R : : . i ematically, we can éxpress itas. (FAS 2017) (SAG 2017) (DGK 2011) (MUL 2016)
. g . o R _ Ans. Laminar Flow: The fluid, flow is said to |aminar if
: 3 : : ‘ & . every particle of the fluid- that passes a pqint moves
: =t particle of : qnt 1
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Physics [Part-1] Solved Past P e e TTH @ Sofued st Popers QOILITL) Physics [Part-1]
2Tong the s el ST ved Past Papers (2011-2019) 48y ] I’agmc Tiquid over another layer. It i divided by . The Pl + pghl + 1. o, = P2+ pghi+ i .
passed that point carli + followed by particles which [~ 11, What is mcant by drag force? Wha:\l’a& of viscosity 15 Nsm™". . ) P 2PE pehi+3PY¥2
point carlier. y are the syl - gnitO' Y Gy pive its units. (RAW 2019 GI) o nina i< hori _
. Turbulent Flow: The i ) upon which drag force depends, on a spherj, Clog} .. fine viscosity B . | L Suppose that the pipe is horizontal so that the term
fluid is called turbul imegular or unsteady flow of the moving down through a liquld?  (BAY Zﬂlllbw 8 pe onal effects between dlftczrenl' ayers of fluid is *peh' becomes equal and can, therefore, be dropped. So
great disorder and co:?z;;:];w In turbulent flow, there is a ; (FAS 2011) (SAG 2019 GI) (Dg 900 AnS Fﬂ;-"d viscosity: Its unit is NSm™. Ly T -
7. . Write valucs of systoli Y changing flow path Ans. An object moving through u fluid expetience 5 rlc(zo ) ‘aI(: sh a relation between pressure and speed of PI-P2 = 7PV Vi) e (6.15)
for 8 normal hcnll)l: omc and diastolic blood pressure force called a drag force. The drag force increage L) TR ﬁ:ld' ' (MUL2015GT) As the cross-sectional area A, is small as compared to
Ans. -For anormal b y man.(LHR 2019 GI) (GUJ 2016) ~ speed of the object increases. L1 8 Jation petweep s ced and resure of fluid: the area Ay, i€ A< Ay, then according to the
e : ealthy man the value of " Forasphereitis given by stoke's law, & | Re e the speed is high, pressure will be low. equation of continuity; Vi << Va
l) S)"stohc blood pressure is 120 torr, F=6mrv \thf' Suppose the water flows through a pipe system PP, = 1 V2
(ii)  Diastole blood pressure is 75-80 torr. = So the drag force depends upon: ad %m in figure. -t . i 2PV
8. \VFIBK do you mean bj'_drag. force and venturi effect? (i)  n(viscosity of medium) ’ 4 2 ’ s Which is the Venturi relation. - . 2
\ g ( ’ ii jus of sphere) . g
it ./ (MUL2011: SUPPLY) (i) r(radius 0
_ Ans- :)rag. forces: As'_ object ‘moving - through a fluid (m)v(spc'cd of sphere) Je
Xperiences a retarding force called drag force. The drag 12.  How a chimncy works best? (LHR 201 9
. ,_’t}?:moughm?]g'oq a'small sphere of radius ‘r', moving ) ) (RAW 2012, . o nat water will flow f .
afluid is given by. ks Ans. A chimney works best when it is tall and cxpos-e.; o From figure iLis cl,ear ppeid : T how hasler ot
, F = 6any currents, which reduces the pressure at the top andto;', i than it does at ‘A Ol:| C. sst:m:a_t at t tilspeed of P2
Venturi's effect: . the upward flow of smoke. for water at ‘A’ is 0,20 ms™'. And, at ‘B’ is 2.0ms™. ;
’ . , i i ‘ R : he pressure at ‘B’ with that at ‘A", ‘
Where the speed of the fluid is high, th : 13. Dlﬂ'el:tnlmtc between stream line and irregular g Let uS compare l“
low, this is known as venturi's eﬂl‘ie;?;. P e ‘ ;{ ﬂmdsl.' flow: Wh ' SAG 201;)‘ j ApplyinE Bemoallssue A ?
9, " s ; . Ans. Stream line flow: When every particle of fluj s 1 2 = = oV + . s : .
- Bneﬂy_explam “\.lsnous drag”. (MUL2012: ANNUAL) flow has constant velocity, constant pressur:ldc'od Pat3 pVia+pehi Pat3 PVo _Pghz ‘ yolie SECT [ON 1
- :::larc(i’ilr?gecl'to mo"'ﬂgd ?rou%h a fluid experiences 2 c ;icnsity [a]xnd have regularity is called strca:;{ |i:: . Siﬁce the pipe i horizontal, therefore,hy = hy. Thus obBC NIV 0
rce called drag force, The drag force acting _ laminar flow. > R ¢ P.E is same at both place  Thus - ¢q 0} estions
) oinv :ns_r;all sphere of radius ‘r’ moving through a fluid is [ Irregular flow: An irregular and non-steady floy;f z\éz?n%es. b LOQP, QOu S /
g Y. ] - called turbulent flow. In such flow, velocity, Pl'tssm: 1 .2 P +l V2 :
. P = bmmy . and density are not uniform. P2 pVia = Ptz P 1. Water follows through a hose whose internal diameter is
10.  Explain, how the swing is produced in a fast moving 4. How an aeroplane is uplifted?, (BAH 2019 g : ; 1 V2 1 V2 lem, at a speed 1ms_". What should be the diameter of the
cricket ball? ) (LHR 2012, 2019 GI) . (DGK 20p PA-=Po 2 PV~ PV A nozzle if the water is to average at 21ms'?(LHR | 2011,
(MUL 2016,2017) (DGK 2013,2017) | Ans. Bemoulli’s effect is applicable to the [ift of z - . 1 2 2 2013: GII) (FAS 2012) - )
(RAW 2019 GI) (SAG 2019 G seroplae. The vings of an sroplne e dsigly Px—Ps 2 PVe- V), : (BAH 2012, 2013) (SAG 2018 GID)
- Ans. When a fast moving _ Fasera. Deflecton force eflect the air so that the streamlines are close togeihe - in thi i e 2. At droplet of radius 0.010 cm descends through
- . + lower pressure y .~ L ot tting values in this equation. . . iny water droplet of radius ©. S
i ?"Cke;l ball moves "2 : ;:’:;;;:: s";c‘lgg ‘;‘af}belgw it. Ttl;lusi the air is faster L mgv A '=q . 0.20 m/sec : air from a high building calculate its terminal velocity.
in such a way that it - . of wing than on the lower. N ; - > P . w3 1 -1 -
—_ spins  as “).;” aals i . will be- lower at the top of wing and sov:he-{vhi:gp ;Slslt VB = 2.0 mfsec S;:?;h :‘180%’;(;;;\!' 5 x I kg o0 densn?' i ‘
e . ’ forced upward. Hel it will in lifti ' = 3 ' : S
'v“e‘l’ngryf";‘f“:r the %ﬂ% o o aeroglink G, ¢ 7 i, wall help inIBCEARE - i '1°°° ke/m : . * (LHR2012: GI1,2017) (FAS 2016)
one side above the higher pressure -i5.  Write the three characteristics of an ideal fluid v Pr-Pg = 3 (1000){(2)"— 029 3. State and explain Torricelli’s theorem. _
ball increases due to spinningbal : : : ;- - : g . (LHR 2013; GI) (GUJ 2012) (MUL 2017)
i P i S ; : DGK 2014 GI. = - _ 20195 Al DD
spin and air speed in ) _._.(‘9_ ' Ans. » The fluid is non-viscous, (i-e dre is ;;20'11:2 o B ig(;o(dN Oi) . . 4. Define terminal. velocity, show that terminal velocity 1s .
the same direction below and ball and h th fricti NI 0L i : B m directly proportional to the square of radius of the droplet.
pressure decreases, ence the . T;elc;:alldﬁ?rc_e between ad;::cent layers of the fluid. This shows that the pressure in the narrow pipe is much . (LHR 2014: GI1, 2015 : GI) (RAW 2016)
‘ X ’ . g e uid is incompressible. ' smaller than in wider pipe, thus. “Where speed is high* { \
According to Bemoulli’s theorem, the pressure of the o The fluid motion is stead 2 the pressure will be 13\5” : P ’ 70 OGR 20|B'GI)‘(SAW 2918 (.m
air below the ball s greater than that above the ball. The oy : . : cady. ‘ 3 2, - . . o o 5. State and prove the Bemoulli’s equation in dynamic fluid,
o . preater pressure on the other side below the tall deflects 6. What is stream line flow? (DGK2012:Gl)| ~ ~™ What is venturi relation explain briefly. that relates pressure to fluid speed and height!
gl: path of ball a{]d give an extra curvature (o the ball Ans. Steam line now’: - i ey : ) (SAG 2019 GI, BAH 2019 GI) . (LHR 2014 GI, 2015 GID) (GUJ 2012, 2018 GD)
ow as swing which deceives the batsman. _ . The flow is said to be stream line, if every particle 2} Ans. Venturi Relation: - ) . (FAS 2011) (RAW 201,2013) (SAG2017) -
oot i Dt v | T B e R P s o i vt o ~ (DOK 20 AW 01,2019
and vice e 'I?hw where the speed of the fluid is high _ - earlier. by siwhich pazee .at B It is a device which is used to measure the speed of 6. State equation of continuity. Give its principle and also
: versa”. Therefore when a cricket batl is thrown 1. ? . I PRI liquid flow using Venturi relation.” . " deriveit : ’ (LHR 2017)
y a fast bowler, the speed of air on the shining side will 7. Whatis meant when we say fluid is non viscously Explanation: . ) 1
be fast and pressure will be low while on the rough side Ui} - c paaacons , : ' . (MUL 2014) (BAH 2014) (RAW 2014)
the speed of air is less and pressure is hi ' - i . onsider two pipes, such that one of the pipes has a 7. Défine Stoke's law. and show that the terminal velocity is
i . pressure is high. So a face Ans. The. frictional effect between different layers of ! much i i i : : :
! l‘:]nl act from high pressure to the low pressure and the | 3 flowing fluid is called viscosity o;' thl:r;'luidyViscos'l) ‘ e%at‘smauer dighitet (hEmie/sTherr g Berasulls directly proportional to square”of radis Blji s ghe
a i ; . B . o ion: g = . .
Pali moves in a curved path called swing. - measured how much force s required to slide one B | s : ' “, 3 2y CHRA

9
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Physics [Part-]

Solved Past 'Papers (2011-2019)

8. What gauge pressure is required in the city main for a
~ stream from a fire house connected to the mains to reach a
vertical height of 15.0 m? (GUJ 2013, 2015)
(MUL 2011 ANNUAL, 2012 ANNUAL)

(DGK 2014) (SAG 2017, 2018 GI) (SAW 2017)

9. Anair plane wing is designed so that the speed of the air

across the top of the wing is 450 m/s, the speed of air

below the wing is 410 m/s. What is the pressure

difference between the top and bottom of the wings?
Density of air = 1.29 ke/m’. (GUJ 2014)

10. A water hose with an internal diameter of 20 mm at the

outlet discharges 30kg of water in 60 seconds. Calculate

the water speed at the outlet. Assume the density of water
is 1000 kg/m® and its flow is steady,

. (MUL 2016)
1. What do you mean by stream line flow? Describe the
cquation of continuity. (MUL 2012:; SUPPLY)

" 12. What is Equation of continuity? Derive a relation for it.

Also discuss flow rate. (MUL 2016)

13, Water is flowing smoothly lhi’ough a closed pipe system.

At one point, the speed of water is 3ms™, while another
point 3m higher, the speed is dms™. If the pressure is 80
KPa at the lower point what is the pressure at the upper
point. -(SAG 2017)
14. Define terminal velocity. Find the terminal velocity of a
* fog droplet of mass “m" having radius “r" moving
- through air of viscosity 0" also show that vt « %, (DGK
2011)

15. A tiny water droplet of radius 0.01cm descends through air

from a height. Calculate its terminal velocity. Given that
for air n=19x10%kgm'S" and density of water p =
1000kgm™. (RWP GI12018)

a4 4 4
>a>a>
" " "

CHAPTER — 7

OSCILLATIONS

."TSECT‘IO'N_ e e
Multiple Choice Questions

Eront Puitjaly Boards*
1) Time period of simple pendulum only depends on:

' (LHR 2012)
(a) Mass of the bob
(b) Length of the pendulum

* (c) Amplitude of vibration (d) Size of the bob

2) " The frequency of second’s pendulum is: LHR 2013 GI)
* (a) 1Hz (b) 2Hz '
() 0.5Hz (d) 5Hz

: 50
~3) On Increasing the tension, frcqucnmm“!"%
$tring: . (LHR 2013‘(;0"
(2) Increases (b) Decreases )
. (¢} Remains constant
(d) First increascs then decreases
. 4) The S.I units of spring constant are: (L"RZ()]
(a) m™ (b) Nm™! )
(©) Nm? (d) Nm’
5) The product of time period and frequency js;
. - (LHR 293
(a) Zero (b) 1 )Gy
@) n @@ 2
6) The relation between time period and frcque.,cy s
©(a) f=2aT ®) f=5 T !
©) f=:21n L@ fT=1
7) The amplitude of vibrating body ' at resonance.
vacuum is . (LHR2015)
(8) Maximum (b) Minimum
(c) Zero (d) Infinite

8) The profile of periodic waves generated by .a Soures
executing s.H‘.M is represented by a, (LHR'ZOU)
(a) Circle (b) Sine curve
(c) Tangentcurve (d) Cosine curve

9) Total energy ofa particle executing S.H.M is.(LHR 2017)

: Co
@ -;-sz £ (0) k(o -1)

1 s
© 3% (@. 7k - xp)

- 10) The distance covered " during one vibration of an

oscillating body in terms of amplitude ‘A’ is.‘CLHR 201
“(GUJ 2013) (SAW 2013)
@) A2 . b)A Py
(©) 2A @) 4 SR
11) A body is executing SHM. What fraction of its total
“energy will be-Kkinetic energy when its displacement

from the mean position is half of its displacement?
. : ! GuJ 2011) -
1 : L3
@ 3 ) b 35
3 ) 1
© 3 @ 3

12) Which expression is correct for the time périod of 2

simple pendulum? (GUJ 2012)
(@ Tl (b) Tcn > 3
© TeAfl @ Tem ‘

© 13) The wave pruducéd‘ in microwave oven have a wave
length of (GUJ 2016)
(8) 12em ) 12m Sl
“(c) 18m " (d) 18cm

«
~

period will become:
(a) Doubled
. (c) On fourth

. (MUL 2017),
(b) Half
(d) Remains same

{25) When one — fourth of the cycle of a vibrating body is

completed then the phase change in itis: (MUL2017)
L g .
(@) § radian (b)  radian

3
(©) Tn radian

(d) mradian

i

Solved Past pq »
pers (2011-2019) Phusi
: Ilsecls T 3 1ysics [Part-1]
g Tmple pendulum of time period 1 sec | 26 -
0y P,lc gt of i P PR (GUJ 2016) ) Tiing s radi bt camle o (gAH 017
0T © () Im ; B Mhioarais (SAW 2013)
g 2 @) 025m @) Mechanical resonance  (p) Light wave resonance
(c) 05™ ses through a point in 2 sec with a speed of 3 (© Electrical resonance  (g) Physical resonance
(IO wa¥ mcnrrcq““"cy of wave will be (GUJ 2016) 7) In case of Oscillating pendulum, its acceleration “a” is:
1) oms (b) 2Hz (BAH 2011)
o
5 E. of a mass attached to the end of a ¢) a=length of pendulum (d) fbob
(© iqum Ko a e mass of bo
) .m:‘:?ng'is: 2(MU‘L 2012 SUPPLY ) 28) The length of second’s pendulum is: (BAH 2013)
: :Ins';c ‘: .(b) %kxo Eag ;goz”“ (®) 90 em
~kx : ) 9.2cm (d) 98-cm
@ ';' . @ kxz 25) The mathematical expression for the restoring force is:
Lix ' - . BAH 2014
@30 ss by. which energy is dissipated from an (a) F=kx ®) F=ma ( =
 The Proce stem is called:  (MUL 2011) ANNUAL) dp . ’
1) pelainE nYC .. ' (b) Damping - | © F=4g @) F=-kx
cson . . . . .
l}}orccd yibrations ~ (d) l—‘larfnonlf: oscillation 30) The time period of a wave s 0.2s. Its frequency will be:
{ension is produced in 2 spring due to a force of (FAS 2012)
g 10T O constants:  (MUL 2012 ANNUAL) @ 2tz &) 3z !
! O e (©) 4z @ shz
:) 200Nm” _ fd).- ndulu’; b donb 3 31) The wave from of S.H.M is: (FAS 2012)
g In the mass of a 5/":;:;“[3‘ (MUL 2011 S,UPPL\r(n)e (a) "Cosine wave (b) Sine wave
197 .4 will become/T ) . (c) Squ d) Pulse w g .
criod W1 b) Double quare wave (d) Pulse wave
) Unaffected , Ed; 141 as large 32) The product of time period and frequency Is equal to:
g Hf . ‘ ‘ e - (FAS2013) (DGK 2013)
f a body having SHM, dépends upon
) The sooklerefoR (MUL2014) @.3 ®) 2 : -
its: Time perfod (b) Amplitude e 5 E\c)' 1 3 ‘A(d) Zero
(n; Frequeicy o ) At m;;r.x posnt}on durmgK SEH.M:- . (FAS 2011‘)
(c) rred it from mean position (a) PEis maximum and KE is minimum
d) pisplacement b) PE is mini PP
N ion of projection of a particle moving around (b) PE is minimum and KE“‘ maxtmum
) Ac?elerl?llo‘"' °n ti” . :elation: “(MUL2013) () Both KE and PE are maximum
acircle is given bY T€7 s () Both KE and PE are minimum
@ 3= _SIZ‘. (b) a=-wx 34) A quantity which indicates the sate and direction of a
Lo - vibrating body is known as (FAS 2016)
© a=:-k- X (d). a=-gsind - " (a) Time period (b) Amplitude :
‘m . e (c) Phase . (d) Frequency™ - A
12) Frequency of second pendulum is (MUL 2016) : 35) At which place the motion of a simple pendulum will be
(@) 2Hz - (b) 0.5Hz slowest: ' (FAS2017)
() 10Hz -(d) 0.1Hz (a) Karachi (b) K-2
23) The frequency of waves produced in microwave oven is ()’ Muiree (d) Lahore _
: (MUL 2016) (RAW2011) 36) Mass attached to spring is pulled slowly from mean position -
g (DGK 2013) (SAW 2013) to X, Then work done will be: (RAW 2013)
(8) 2250 MHz (b) 2450 MHz @ 1 Kxo ®) 1 K
(€) 2650 MHz () 2850MHz 2 2.
) If mass of the pendulum becomes double, its time . (c) Kxo @ W

37) When a particle is moving along.a circular path, its
projection along the diameter executes: (RAW 2014)
(a) Linear motion (b) vibratory mation
(c) Rotatory motion (d) SHM

38) The correct relation* between frequency.and time

period is (RAW 2016)
T i

(a)%ﬂ. ®F=1

© KT=2 () xT=1
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Solved Past Papers (2011-2019)

Physics (Part-1] Tactical form of:
! nu|onlgblll‘5:;£::v 2017)(SAG 2017)

19) Shock absorber in

®) pamped oscillations
(3) SH“ _— d Noncofl.hcsc
(<) Forccdoscxllnlmilslc( r)or "1e sibratory matlon of

40) The force respons RAW 2017)
simple pendulum 1§
(a) mg ¢os@

(c) mg SCCO

(b mg sinb
) mg tan0
od to complete on¢ vibration is called:

41) The time requir e
(8) Time ptrlod (b) Frcunncy
(c) Vibration (d Amp.htudc )
42) Frequency of second pendulum is: (SAG 2013)
(2) 2.5 Hertz (b) 0.5Hz
(©) 1.5Hz (@ 2{H; R
i ine the mass of a simple pendulum ils
43) ll’];\ri;r;rtasmg ‘(SAG m i
(a) Increases (b) Decreases - ,

(d) Become zero

motion the velocity of a particle is
(DGK 2014)

(¢) Remains same
44) In simple harmonic

maximum at:

(a) Extreme position

(b) Mean position .

(c) In between extreme and mean position

(d) None of these ) .
45) If mass of pendulum becomes double, then its time.

period will be: . (DGK 2011)

(a) double (b) half '

(c) four time’ (d) Remain same
46) If the time period of simple pendulum is 2 seconds its

frequency will be: (GUJ 2018) (DGK 2012)
(a) 1.0Hz - (b) 0.5Hz
(¢) 1.5Hz (d) 2Hz

47) A phenomenon by which energy is dissipated from the
oscillating system is called: (DGK 2017)

(2) Forced oscillations ) . \

(b) Free oscillations

(c) Simple harmonic oscillations

(d) Damping & :
48) When .quarter of the_cycle is completed of circular

motion in SHM. The phase will be: (DGK 2017)

(a) 2a (b) 3n/2

() = (d) n2 )
49) The dimensions of spring constant ‘K" are: (SAW 2014)

(2 MLT) (b) IMT) Lo

() MLT?) (d) [MT] - :
50) Base units of spring constant is: (LHR 2019 GI)~

(a) kg’'s 2 (b) kg"ms 2 *

(c) kgms™ (d) kgs™ :

51) In order to double period of a simple pendulum the
length of the pendulum should be increased by:

(LHR 2019 GI)
(b) Three times
(d) Eight times

(a) Four times
(c) Twotimes

57) The frequency of waves produced in microwaye

¢ RN
52) \/‘; and % has same; - ll’a!
(2) numerical vajye () units (RAWZUlg
() damping

(d) time peripg

53) Acceleration is S.H.M s proportiona o th
: e

(2) Vclocily
(c) Time period
54) If the length of simp

. Mu
(b) Displacemeny LMI?G‘J
()] Frcqucncy
le pendulum s doubgeq

time perjod becomes: “l‘ 7

: , (DGK 2955
(a) Half . (b) 2 times 20“60
(c) \ﬁ times (d) 4 times

55) A 'simple pendulum is com

leti ‘ibrati
seconds, its frequency is: pleting 20 vibratio In

. SAG 2019 (;ns

(a) 4Hz (b) 20 Hz
© 2_00 Hz . (d) 40Hz
§6) The Product of frequency and Time Periodjs;
| . (SAG 201 '
@2 - .3 dap
© 1 (d) 1Hertz ’

i 0y,
N ’ - (SAW2019¢)

(a) 2850 MHz (b) 2450 MHz
(c) 2400 MHz © (d) 2750 MHz !
58) The distance covered by a body in one complee

vibration is 20cm, what is the amplitude of 1
vibration: ;

(a) 10cm (b) 80 cm
(¢) S5cm (d) 20 cm
59) If the Initial Phase is"z£ then displnéement of SHM is;
(BAH 201961
(8) x=xSinwt (b) x=Sinwt :
() x=x,Coswt  (d) Zero

sty Test MCQ's

1) If the mass of the bob of a pendulum is doubled ifs int

period is: ’ (2008)
(a) Halved (b) Unchanged : :
(c) ‘Doubled (d) Increases four times

2) The acceleration is proportional to the displngement

and is directed towards mean position in = 5

T am

motion. K
(a) Gravity (b) Simpleharomine -
(c) Uniform (d) Projectile 1

3) If the mass of the bob of a pendulum is doubled its tint
‘period is: ‘ K (2008)
(a) ‘Halved
(c) Unchanged

(b) Doubled ~7
(d) _Increases four time; ;

+ 6

(BAH 2019 GI) (SAG 20196 |- ’

1) wm245”l (b) 2456 Hz
O stz ), a0
© - - aes attached with a spring’becomes four times,
9 ”thf pcriod fo vibration becomes: (2009)
] t .
the s fourth (b) 3/4
) alf (d) Double
c 1 ting body is at mean positionat=0and t="T
p oscillal! (2010)
) * il be até ) ' i
it Extreme position  (b) Mean position
Between extreme and mean’position
peyond extreme position o
\‘:I)hn! is the period of mass spring systelm during SHM
i . i isT
irii catio of mass to Spring constant is 3 ? (2011)
o 5 (b) 2m
1
@ 1 @27 £ o :
o m of SHM is given in figure. At what.
8) ::X:;;{::cs displacement is equal to zero? (2011)
z B
E
3 T\
3 - \C. 3T
s ATl UT
D

(3 T/4.only

(@) 0,T/4,3T/4and T (d) ¢ T2and T

9 A wire is stret
extension. The en

Solved Past Papers (2011;2019)

Physics' [Part-1]

53|I’ag0 owave oven, the wave produced has g
T ﬂlc:‘glho”zcm ot a frequency of: - (2009)
‘e

(b) 3T/4 only
ched by a force which c;auses an
ergy is stored in it only when: (2011)

(a) The extension . of wire is proportional to force

applicd

(b} The cross-section area of the wire remains

constant

(c) The wire is not stretched beyond its elastic limit
(d) The weight of wire is negligible

10) A simple pendulum length ‘L’ with bob of mass ‘m’is
slightly displaced from its mean position so that it
string makes an angle ‘8’ with vertical line as shown in
the figure. Then bob of pendulum relased. What will be
the expression of torque with which the bab starts to

move towards the mean position?

" (@) mgL
(ON

(2011)

(b) mgL sin 6
(d) mgL cos _ :

11) A simple harmonic oscillator has a
seconds, Which equation rotates its g
dlsp!ncemenl x'? .

(a) a=-2x
1
© a= G—;) x

time period of 10
ceeleration ‘a’ and
. (2012)
(b) a=-2(20m) x )
/ "(d) a=-(20m) x
12) When the length of a simple
pendulum is doubled,
the ratio of the new frequency to the old frcquency?ﬂnd

(a)h 1/4 (®) 112 .[10.12)

© V2 @ 1A2
13) For .vlbrntlng mass-spring system, the ‘expresslon of
kinetic energy at any displacement ‘x’ is given by:

, , (2013)

@ ghn’(l-fg) L % ked
1 2y

© gm(1-5) @ o,

14) Vm.'lntion of amplitude with respect ot time for an
oscillation object is shown In figure. Identify the -

_ osciliation: , (2013)
2
3 IMANANL.
3 70T
- (a) Damped (b) Critical

() Undamped (d) Heavily damped
15) In a simple harmonic motion with a radius ‘xo’, the
velocity of the particle at any point is: +(2013)

(a) v=m\/x,’—xz (b) v=m\}(xo—x)
© v=o(-x) @) v=0VKx-x)

16) A body. performs simple harmonic motion with a
period’ of 0.063;s. The maximum speed of 3.0 ms-1.
What are the values of the amplitude ‘x, (m)’ and
angular frequency * o(rads™")'? (2014)
(a) %,=0.03,0=100 (b) x,=0.19,w=16
() x,=53,0=16 (d) x=33,0="100

. 17) Frequency of simple pendulum of length 9.8 m will be:

(2014) -

. (@) 2 nHerz .(b) /2 Hertz
. (¢) YanHertz (d) ~/4Hertz y
18) Faod being cooked in microwave oven is an example of:
' (2014)
(a) Beats (b) Overtones
(c) Resonance (d) Stationary waves .
19) Mathematical formula of maximum velocity (v,) for a
" body executing simple harmonic motien is: (2015)

: ’ k gz
(a) Vo=01, (b) Vo= VX X

© v.,=vw/ |—x1°z @ vo=myxt -
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Solved Past Papers (2011-2019)

20) What should be the length of simple pendulum whose

21) What should be the relation of kinetic energy to total

22) The time period ‘T’ of a simple pendulum depends on
its length ‘I' and acceleration due to gravity ‘g’ using

period is 6.28 second at a place where g = 10ms™, (2015)
(@) 0.28m (b) 10.8m
(c) 6.28m (d) 10m

energy for simple harmonic oscillator? (2015)
1
@ 1-33 () 1
g g 1
©) (" -x7) (d) ',_'x’

unit dimension. The correct cquation for time period is:

(@) T=k \/:T' where ‘K" is constant
1 2 z
). T= PN where ‘K’ is constant

1
() T= k\[g where 'k’ is constant

11
@ T =‘—~\/_E where ‘K’ is constant

23) Resonance occurs when the drivir;g frequency is:

(2016)
(a) Greater than nature frequency

(b) unequal the natural frequency
() Less than natural frequency
(d) Equal to the natural frequency

.29) Frequency audible range to human hearing lies in-the

range:
(2) 2-2000 kHz (b) 15-50000 kHz
(6) 20-20000Hz  (d) 20-20000kHz

25) ll‘thf: four of magnition 8N acids on a bo‘dy in direction
making angle 38, its x and y components will be:

@ Fx=33 ,Fy=4 (b) Ex=4y3,Fy=38
(© Fx=23,Fy=4 (d) Fx=3, Fy=4\3
26) Tuning radio is a best example of:

(2) Natural resonance (b) Mechanical resonance
(c) Free resonance

(2016)

(2016)

. (d) Electrical resonance -

SECTIONIIL
-Short Questions

unjahiBoir
Why soldiers are advised
marching on a bridge?

Because their thythmic marc|
of dangerously large amplit
and bridge ma
oscillations.

From:P

to break their steps when

(LHR 2011)
h might set up oscillations
ude in the bridge structure
y c_u!lapse due to violent resonance

(2016)

2,

Ans,

A.I'IS.

- Ans.

_ station, we are changing the natura

. two frequencies coincide with ea

Define resonance and give an examr=~. 04 .
' " mple of |
(LHR 2013: GI) (GUJ 2011, 2012, 201;%"'"& &

(MUL 2013, 9

; !2015
14 110|
- (SAG 2016, 2039 ) RAt

G say :::G)

Resonance:
“A large-amplitude oscillation of 5 sYs

a small driving force (forceq °5€illar:il is relsp%
frequency of applied force matcl, wm‘:") in "'h'h

frequency of applied force with
oscillator is called resonance”,
For example:

Heating and cooking of food ve
by microwave oven is a good
The waves produced in this typ
length of 12 cm at a frequency
frequency the waves are absorbe
water and fat molecules in the
and so cooking the food.

Give clectrical examples of resonance, (LHR 203,
Tuning a radio is the best example of gloeys

resonance. When we turn the knob of 3 radip, to ﬁE’n"tal
] 8

1 frequency of the
ake it equa ¢ the

ry eﬂ'lcicnta',y ang
example of resop
e of Ooven havc a
of 2450 MHz_ A‘m_e
d due to TeSOngng, is
food, heating ‘hernz

thn]y

electric circuit of the receiver, to m
transmission frequency of the radio

ch other, epg,
f desired statiqp,
ition of two simple

absorption is maximum programme o
Under what conditions does the add
harmonic motions produces a resultant, which j also
simple harmonic motion? (LHR 2014; (4)}
In order to produce resultant SHM by the addition of
two simple .harmonic motions, following conditiong
must be fulfilled.
Two SHMs must-be parallel (i.e their phases must be i
the same direction. .
Two SHMs must have the same frequency (i.e. period)
but different amplitudes. :
These two harmonic motions must have constant phase
differences. - !
If two SHMs are givenas .
X) = A, sin wt and x,= A, sing (0t + ¢)
Resultant SHM will be written as .
X=X+ X = A, sinwt + A sin (0t + ¢) .
Describe some common phcpbmenon + in -which
resonance plays an important role- - (MUL 2012)
a '(LHR 2014 GII, 2015 GI, 2017
. (BAH 2011, 2012, 2019 GI)
. (RAW 2014, 2016, 2017) (SAW 2013)
Following "are the common pheriomena in which
resonance plays an important role. ’ o -
(i)  Tuning of radso: e
Tuning a radio is the "best example of electrical
resonance. By tuning a dial, the natural frequency of an
alternating current in the receiving circuit is made equal
to the frequency of the wave broadcast by the desired’

- station. When the two frequencies match, . energy

absorptions is maximum and thus transmitted signal
becomes large enough due to the resonance. This

received signal enables us to hear the programme of

desired station, -

‘Natura] frequE:c;iol}m
1Y &

statjon, When the

|

M

7.

Ans

Physics [Part-I]

Solved Past Papers (2011-2019) .

omenon of resonance is provided by
hcnlf it is pushed after regular intervals of
e period of swing, its motion will
yme (€82 h every push. i1 the Qushcs occur at irregular
: \\i':c swing will hardly vibrate.
vals ve oven:
(i) N oduced in this type of oven have a wave
The WaYe |2 cm at a frequency of 2450MHZ. At this
jength © 1;?. waves are flbsorbcd de to resonance by
freque | fat molecules in the food, heating them up
rand = of food very efficiently and evenly.
s0 cookl“g_.n simple harmonic motion, the
; 'slzcro when the velocity is g.reatest and
cc:lcru'}of‘.; zero when the acceleration is greatest.
(he vclnﬂ"s'. G1,2015: GII) (GUJ 2015) (DGK 2012)
(LHR 20! c'lion'of particle moving in a circle executes
As the P{;:ie following
SHM, are given as

cra!ioﬂ -
accel v= IXOI - x!f

14

=-0X 2 .

2 «" is the instantancous displacement x, is the
where

. um displacement and o is the constant of SHM
maxim!

called angular frequency.

ition,
he mean posi
At tx=0

‘o n
- where displaceme
w a=- mz x0=0

0 voverremrer 0

om .
A< s
pushif a0

Hence 2% ‘ o
ad VeV -0 ! =m]§

R} SRR (il)
Hence;

Eqal)l(?:l?xm or greatest when acccleration ‘a’ is zero.

m ; .

- (i) . At the extreme pqsntlons.

b Where X = Xo R

2= (0 XKgenrrnenennenannny (iii)

and v=ovxd - Xa =‘°‘\I—d .
or LY | I . (iv) . i
In this cas.e, equations (iii) and (iy)zsho“_l that v?locny is
zero when acceleration (§ =-0 X,) iS maximum or
greatest. . . T
Conclusion: At the mean position, acceleration is zero

but velocity is greatest. At the extreme positions, velocity is
zero but acceleration is maximum. i :
What is the total distance traveled by an object
moving with SHM in a time equal to'its period, if its
amplitude is A? -, (LHR 2015: GII)
(GUJ 2011) (MUL 2011 Supply, 2014) (BAH 2014)
(RAW 2012, 2014) (FAS 2016) (SAR 2018) (DGK 2017)

Ans. The total distance traveled by an object moving “"_ith

SHM in its time period is 4A.
Where d
A =amplitude ofvibralitln

relations . for velocity and -

n (i) a;1d (i) show- that velocity: (v = oX,) is

Ans,

Ans.

.

Explanation: . . .
The time period of a body executing SHM is lh:'l!mc
top complete to and for motion about the mean position.

From the figure.

Distance OP = Amplitude = A

Distance of half vibration

[ from O to P and back ) =‘A+_A=2A
fromPto O B

Again ..

Distance of half vibration

[ from O to Q and back J =A+A=2A
fromQto O

(Tolal distacne coveredJ

(Given)

by the body duringone [ =2A+2A=4A
complete vibration _ ’

As the time taken by one vibration is called time pen'od.
Hence, the object covers a total distance of 4A in a time
equal to its lime period.
Why wavés of 2450 MHz frequency is necessary for
heating and cooking food in microwave oven.

: i (LHR 2017)

.Cooking of Food by Microwave Oven: -

Resonance is also used in microwave oven which heats
and cooks food evenly and efficiently. Microwave oven
uses microwaves of wavelength 12cm at a frequency of
2450MHz. At this frequency waves are absorbed due to
resonance of water and fat molecules _in the food. So
they. heat and cook the food. This is a very good
example for heating and cooking the food in our h?mes.
Does the acceleration of a simple harmonic oscillator
remain -constant during its motion? Is the -
acceleration ever zero? Explain. . (LHR 2017)

(FAS 2016, 2017) (BAH 2019 GI) (SAG 2019 Gh
No, the acceleration of ‘a simple harmonic_oscillator
doc's not remain constant. The acceleration of harmonic
oscillator varies with displacement because.

a = -u%
Where o? is constant.
So, " a = —constantxX
. ‘a o« =X n >

This shows that acceleration is directly proportional to
displacement. ) ' ;
‘As displacement is changing during motion, therefore
acceleration is also changing.

. The acceleration will be zero at the mean position i.¢., X

=0 )
So, . a = -0'(0)
a =0
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10.

What happens to the period of simple pmdmunnc;eg
its length is doubled? What happens if the suspe
mass is doubled?

(LHR 2012, 2013 GI, 2014 G11, 2017, 2018 G1, 2019 GD)

(GUJ 2018) (MUL 2016, _2019 GI) (BAH 2014, lgi?
(RAW 2011, 2016,2019 GI) (DGK 201 1,2012,2014)

Ans. We know that the time period of a simple pendulum is

12,

Ans,

given by.
T r e
T =\t
Let T be the time period of simple pendulum when
Tength becomes double.
ie., r=12

2
Then, :1' = Z-Y\/;
\ - = 1.‘.‘\/%"'\[5

T = \2T .

LT, )

If the length of pendulum is doubled then its time period
“increases by 1.41 times the original time period.

Mass: If mass of pendulum is doubled, there is no
change in time period because it is independent of mass.

What will happen to the time-period of simple
pendulum if its length is reduced to half and mass is -

doubled. (LHR 2017)
The time period of simple pendulum is given by.
1=k
m\[q

Where /is length of simple pendulum.
If length ‘[ is reduced to /2.
Then above relation becomes.

- - n [
T =2 - =2\ |52 )
ABemfp
or T = (lf\ﬁ)zrr\[é
ST =

I
(u\{i)T-.\ﬁ

Hence, if its length is reduced to half, the time = period

, »decreases by a factor If\fi times the initial time period.
. Mass: If mass of pendulum is doubled, then there is no

change in time period because it is independent of mass.

What is meant by phase angle? Does it defime angle
between maximum displacement and driving force?

5 (LHR 2013 GII, 2014 GI)

(GUJ 2014) (BAH 2011) (RAW 2013)

(SAG 2019 GI) (SAW 2014, 2019 GI)

- The angle which specifies the displacement as well as

the direction of mation of the point executing SHM is
known as phase. It is given by ¥

0 = wt

In other words, the phase determines the state of motion
of the vibrating point.

13.

Ans.

Ans.

Ans.

Ans.

. 2Py
The phasc angle is not the angle bw 7

displacement and the driving force. . N

If a mass spring system is _hung vertical|
into oscillations, why daes the mation CVeng, it
stop. _ (LHR 2017) (G, l‘lly
(MUL 2012,2016) (FAS 2011, 2013) (BAH 29 6)

(RAW 2012, 2017) (DGK 2013, Q))
The motion of oscillation of mass spring syspars - M)
after some time due to damping forces which g ; Opy
proportional to the velocity of the oscillator ineclllly
medium. t
Define restoring force and simple harmonic Motign

" (MUL 2011: ANNy)

Restoring force: The forcc which bring the bogy 9
1o the mean position is called restoring force, 1t ise ck
and opposite to the applied force. ' Qua)
Simple harmonic motion: A vibratory motion i
acceleration is dircctly proportional to the displag
and always directed towards the mean position js
simple harmonic motion. .
Explain the relation between total energy , Potengjy)
energy and Kinetic energy for a body-osnillaling wi
SHM? (MUL 20
For a body oscillating with SHM,, the relation betweg,
potential energy , kinetic energy and total energy 5t ant
instant t is

Whig
Cmep
Calleg

Ew = P.E.+K.E.

Since total energy of SHM remain constant, therefore
any decrease in K.E. or P.E. resulls increase in P.E, o
K.E. respectively. .

During SHM, in the absence, of frictional forces, the
K.E. and P.E. are interchanged continuously from gne
form to another but the lofal energy remains constant,
At mean position, the energy is totally kinetic i.e.; KE,
is maximum but P.E. is zero. At the extreme positions

the K.E. is completely changed imo. P.E, ie. PE

becomes maximum but K.E. is zero.
What is the value of frequency and wavelength of
waves produced in microwave oven. Haw it works;

‘ . (MUL 2087)
Another good example - of resonance is the heating and
cooking of food very efficiently and evenly by miicrowave
oven figure. The waves produced in this type of oven have

a wavelength of 12cm at a frequency of 2450 MHz. At this -

frequency, the waves are absorbed due to resonance by
water and fat molecules in the food, heating them up and so '
cooking the food. “ &

What is resomance, Describe some common
phenomenon in which resonance plays an important ,

role, © (FAS 2016)

The ~phenomenon of resonance occurs when the -
frequency of the applied force is equal to one of.the

natural frequencies of vibration®of the forced (driven)'
harmonic oscillator. SRR Tt

Examples:

(1) Tuning of a radio is an example of electrical resonzgnce.'
2)A swing is an example of mechanical resonance.

~ (3) Heating and cooking of food by microwave oven.

pof

er .
acce! celeration .
The 2 in constan

M ot

pefi

0

A“”. .

o Trosﬁ‘“g a coincides with the nglu!'al frclqucr!cy of
c i S1¢ 3 the bridge mMay bg set into vibration of
tll‘\‘ﬁ bri c|“tu de. Thus , the bridge may collapse due

mp

o 1¢5%"
oking

— ¢ ordercd to break their steps while
dlcr;i bridge, because [ the frequency ‘of

e so!

c. . ;
i nanco_r food s possible in microwave aven?

(RAW 2014)
d is possible in microwave oven by the
i resonance.
I[r‘ﬂg 0 kno“;'l]oisofn simple harmonic oscillator
¢ su:ccllﬂ'*‘t during its motion? 15 the
const? zera? Explain. (RAW 2016)
of a.simple harmonic os:illat_or d(;.cs
during its motion. It varies with
ue of acceleration is zero at mean

tion ever

en;man The val
c

i ion, simple harmanic notion.
B (SAG 2013)-

nooo
eribﬂ"“g
o n: To and fro motion of a body about

. tio . . : H
vibrf’“"g Sgon i called vibrating motion.
0

motion: T ion at any
i otion: he acceleration

monic

e har

simPle 5° hody executing S.H.M is proportional to

inst ement an

3 orking Of M

=

as

The waves P

Hea(ing a

d is'always’ directed towards its mean -

of- g lay an importaat role in
st e (MUL2019GI)
T (DGK 2017)
i10 of food very efficiently and evenly

nd cot:)k\:;% is a good example of resonance.
roduced in this type of oven have a
of 12 cm at a frequency of 2450 MHz. At

microwave

wavelength cy the waves are absorbed due to resonance

this frequen d fat molecules in the food, heating them up

water ani

by ing the food. ol :
an: quc:gi:r:lgfor SHM of an object is givenby  x =
The . .

v 2. 15os (ﬂ) t what will be the displacement after two
0. ; 8. (DGK 2017)
seconds. R o

: two seconds
Ans. For disp- Aﬁer. T\ -
X = 0.25cos\g t
- n
ox T 0125c°.58 i
I
X = 0.25{:05 1
x__ =.025(0.707)

n

‘Ans.

@)
(ii)
(i)

Under what conditions does the a@ditiom of‘ tw_o

simple harmonic motions produce res;)}.t(agé;(vl;g::”l)s
i : ic?-  (RAW2013) (L

?I5951mple harmon - ( SAW 3019GD

In order to produce resultant SHM by the addition of

o simple harmonic motions following conditions must

be required.: B oo

Two SHMs are parallel i.e., in same direction.

Two SHM are in phase. :

Two SHMs vibrate with same frequency.

Solved Past Papers (2011;201 9

24,

© Ans,

25.

Ans,

T T k
X DerweRelnllonm—‘\/;.

Physics [Part-1
Whatwlll be the goltnllal energy of mass att{!ch - ]
2 spring at amplitude Sem i its spring mn“;m tit;

10NT.
As we know that, BAW 2019)

R ' -
PE= ko Xo = 5cm=005m

1}

%x 105%05)" &
0.0125)" -

A mass spring system is vibratin
10cm. Find its KE and P.E at e
When spring constant is 20Nm™,’
Xo =10cm =0.Im

K =20Nm™ L
KE  =7(at equilibrium position)
PE  =7(at equilibrium position)
At equilibrium position K.E is maximum,

KE =1 ko2
KE. =3 Ky,

10Nm™

g with nmpl'\lude'.
quilibrium position,
(LHR 2019 GI)

; 1 . .
KE =3x20017 =00y~ =
At equilibrium position P.E is zero because x, = 0.

I 1
PE =3 Kx! =3K(0) =0

(SAG 2019 GI)

Consider-an oscillating mass ‘m". attached to spring as -
shown in figure. ;

%

. A0 A
° When mass is pulled with force F toward right through
distance x from mean position then .

) F = —kx (1)
By, Newton’s 2™ law of motion '
F = ma e gZ)
. Comnparing (1) and (2), we get
ma = —k;x
) 23 = =X i)
se of circular motion
e A L= =X e O
Comparing (3) and (4), we get
) K
o™ T pX
K- -
oo o =,
k 5
or 0T \]—m A5)
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Sulve.d Past Papers (2011-2019) '

~!

V o - &
Physics [Part-1] Solved Past Papers (2011-2019) )
27. What are the factors hich frequency mass spring 12, Explain phenomena of resonance, Also o IP \1 ) ' -
system depends. i (SAG 2019 GD) ~ where resonance plays an importany m]c"’ E(IK; ,_.“‘: 11) Speed of sound [n alr at20°C iy Ph}/ﬂc; [Part-l]
Ans.  As we know that frequency of mass spring systent is 13. Define simple pendulum, Show that ity o UL}ulp'H (a) 3332 m;‘lb ®) 1322 ! (LH'RZ(]]s]
V- "y, 12) (nc;) PN (g 34 g
‘ 22 \m 14. What should be the length of simpl Ally N 'rrc’l cansVerse wave hay ] Speed of
It is clear from this cquation that frequency will depend on period is 1.0 second at a place wher, € Pendulyy, . “requency 100 Hz, then jts wavelenzlh?s s ang
value of sphing constant k and the mass attaiched to the the frequency of such g pendulum? £8=9.8m/a @ 1m . ®) 10m (LHR 2016
spring. (GU‘”DI © 100m (d) 1000
15, What'i (BAH 2014) (SAg 13) Beals cannot be recognized if g "
; pcn.;llm S.H-f;d? By drawing suitale dia of two sound [s, ifference of frequencles
. » ulum cvaluate the reja; m of a) Le . (LHR2py
Long Questions natural time period, " for s accelery ((c; Le::lt::nn;i:{z () More than 10 ’
Y TR i - (FAS Z"  (d) Less tha
From Pitnjab Bourels:: B api’[::gg. Whose spring constant s ggpp ! D . (LHR20I3GD | 14) At constant tempirature gng sl
1. Derive the relation (i) acccleration, (ii) instantancous * distance ba :;fshof Ikg in the rest Position V;n.“"y mperature (b) Humidity ’ given mass of a gas is doubled z::u:rc,'u el
velocity, for the projection of a partical moving around a " on bring rcl lCd U]c ™mass must be pulleq dm.-m d g, @) Tel Gy (d) Allof these ‘ becomes, s ensity of the ages
circle. . (LHR 2013: GI) velosity of | :185-0' » It may pass the mean positiy SOyl o P 45 through the medium in one sec. with _— . (LHR 2017)
2. Show that the motion of projection of a body moving in a 1 5 . (FAS; Vi 10 \Vﬂ"Fw m /s the wavelength of waves is: ¢ (b) 7 O original
circle with constant speed is simple harmonic motion, 7. Define SHM. ‘Derive. expression for the g | 2 speed © ’ . (LHR 2012) 1. .
(LHR 2013: GI) velocity of the projection of 3 particle e, nStantap ' () 10m \ © 3 oforiginal (d) Unchanged
. — o S . . v that is moving in a circle of ragjy. x5 didmet @™ @ 10om ° ‘ 1
3. Define simple harmonic motion. Derive the relation for - angular velocity v, ¢ radius X, with -C°nsta,:' 20 - 5) 1f the pressure of the Bas is doubled, theq th
instantancous velocity for the projection of partical “p» . (RAW 20 I G used 10 find: . sound. » then the speed of
moving in a circle. (LHR 2011, 2014: GII) 18. "Yh.al is a simple pendulum? Show that t; . ) b)) peats a{im{ 2013 GD - (@ Isalso doubled ® B (LHR 2017)
1. Define and explain simple pendulum. (LHR 2012: Gy . §t1n}plc pendulum js directly proportional to sm:aferlnd of cquency © (b) Wavelength () s notafieeted ecomes half -
5. What is simple pendulum. show that i ion is sime s length. e Footgf ) Fred” (d) Speed (@) Increase by four times -
5. at is simple p . show that its motion is simple ) . . (RAW 2 Intensity i : 16) A stationary wave j R
harmonic motion. Also derive expression for its time 19. What s simple harmonle motion. Show that mar: 9 © ced of sound has maximum value in: v Bratesin foar is established in a string which
period.  (LHR2012: Gl1,2015: GI, 2017, 2018 GIr) mass, m attached to a spring or5pr}ng CO‘ZS:;:: l;ngt.on of | 4 ThESP ‘ (LHR 2013 GII) fiadiminial rm::‘i::;:: at a frequency of 120 Hz Its
(GUI2014,2015,2016) (MUL 2013y [ 2™ IS considered obe fiton less. (54 201 ) Osygen (®) Air @ 15k ® 30Hz R
(RAW GI, GI12018) (BAH 2011) (FAS 2012, 2017 20. ShO\iV that the motion of the projection of a part; E:) Hydrogen (d) Hellium ‘ () 60Hz (d) 480Hz
(DGK 2011, 2014) (SAG 2017) (SAW 2013,2019 GI) ?::;::éna:;“ef;i::lll'qle' is SHM and derive the relaliOnlg: ¢ secutive nodes is: 17) For each degree Celsius rise in temperature of gas, the
. ot elocity, * con / H s
6. A block of mass 4.0 I\g_ is dropped from a height of 0.80 21. Define s '-ty . (SAG 2017) 5 pistance petween two (LHR 2013 G1) speed of sound through it increase by:  (GUJ2012)
m onlo a spring of spring constant K = 1960 N/m. Find - Define smp!e h_a.n'nomc_motion. Prove that projection i ' (@) 0.6ms™ (b) 0.61 ms™
the maximum distance through which the spring will be Particle moving in a circle on vertical diameter is a s}ms ’ (b)'}' ‘ (¢) 61 ms™ . -
compressed. - (LHR 2014: GI) (GUJ 2011 ' (MUL 2019 GI) (DGK 2017, @ 4 : 18) Th i it © S ms
§ L e et
~ (BAH 2013) (FAS 2012) (SAG 2019 GI) 22. ?o(l:g?gwl;]ody hang on a spring elongates the spring by © Py (d) 22 - Newlo:’art S'[!P! :::::3{.![)!&1 K c:(l;csl;;g(;il:)y
(RAW 2013) (DGK 2012, 2013, 2019 Gy - &em. When a certain object is hung on'the sprin ) 2 - ] ! .T.P. : .
) 5 brating i b ) g and set . ium i i (2) 14% % *
A simple pendulum is 50 c¢m long, what' will be jts’ ;Ll;";““g;;& D.Cﬂ(’J?d is 0.568s. What is the mass of the object g 1f 20 waves pass through a m':dlm?_m Vsec with & @ : ® 15 .n
-_frequency of vibration at a place where the value of g - i g, Spring' : - (SAW2017) specd onQms , then the wavelength is: - (LHR 2011) (c) 16% (d) 20%
9.8 m/s’. (LHR-2015: GII, 2018 GI) (GUJ zmg‘)" 23. Define SHM. . —_ (@ 20m . EE; f:0m 19) The louder the sound, the greater will beits: (GUJ 2012)
t ) ; o - 400m m a) Amplitud Wavel
(M\V 2014, 2019 GI) (MUL 2012,2017) Prove that !hg total energy of the vibrating a spring © length of the fundamental mode of vibration of a (a) ;Aupiltade () Wavckeagih
(FAS 2013,2014) (SAG 2018 GI) e eiaby @HR2019Gh | D T et er s (LHR 2013 GII) (SAG 2013 (6) Spesh =4 - ; (D) Ry
A simple pendulum is 8 ; PRI . y S . closed pipe of length “€7 st ( )¢ ) 20) Which of the following does not have any effect on the
ple p um is 80 cm long. What will be its period | - - N (DGK GI2018) (BAH 2019 Gi) . ¢ T o . : speed of sound in gases? (GuJ 2011)
and frequency of vibration at a place where £=98ms?? |- 24. A 100 g'body is h ; s @ 5 ® ¢ ) p ;
: : & body Is hung on a spring elongate the spring b 2 . () Temperature (b) Density
o . (LHR 2017) (SAG 2019 GI) . 4.0Cm. When a certain object is hung on the spring andl (© 2¢ - dy 4¢° C
at is simple harmonic motion? Show that the total .. set vibrating, its period is 0.568s. What is the mass of th 8 o ‘ ¢) Themtioy=g * ‘
- . T - » . X ‘ N . : o7 Y (d) Pressure
energy of the vibrating mass spring system is constant, © object? (SAG 2018 GI) (SAW GI 2018): i Y Soeed Dfsolfmd in slumimim at 205 fe:. - LHRIID « 0y )
E ' (GUJ 2012) 25. A block weighting 4 k . 38 (@) 3600 m's - - (b) 5100 m/s : 21) 1f the pressure of the gas is doubled, then the speed of
: - 2 ‘ ck weighting 4 kg extends a spring by 0.16'm from Ce) 5130mSs - (d) 5500 m/s (GUJ2013)
- 10 Explain energy conservation in S.HM. (BAH 2019 GI) - its unstretched position. The block i a ] sownd.; - ) %
: ke body i position. The block is removed and.a 0.50 9) The velocity of sound is greatestin - (LHR 2016) isalsodoubled  (b) Becomes half
(MUL 2012: ANNUAL) g body is hung from the same spring. If the spring is (a) Steel v Al (a) Isalso . .
11 Derive expressions for the K.E and P.E of the mass solie -now stretched and then released, what is the period of €€ : (b) Air (¢) Isnotaffected - (d) Increases by four times
 system executing S.HM. Also prove that its total energy bration? . (LHR 2019) 0 o o i -‘(d) W-ater- - 22) Speed of sound in copper is (GUs2018)
remains conserved. (MUL 2011: SUPPLY) (SAW 2014) e S )(T;;E;dmy of sound m(,:)a e WCHRZE - @ ssoooms® ) 3800 ms’
. \ . Y g cro 2m/s ; -1 400 ms”
(c)-280 m/s (d) 330ms © 3500 ms o @ ,3400 ™
- { . e
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physics [P art-1]

23) Velocity of sount
(a) Temperature

71 indcpendent of (GUJ 2016)

(b) Pressurce
’ (d Medium

(c) Density d calculated by Newton at
" 24) The crr(lajr i:l speed of soun (GUJ 2016)
P is abou ,
(5; o (b) 14%
() 15% " 16(;,? air per degree Celsius
i i of sound in
25) The inerease 10 s (MUL 2012 SUPPLY)
* () 61ms™

-1
(a) 0.61 ms )
(© 0.612cms™ (d) 61kms™
26) If 8 string of length £ vibrates in n loops, the
: wavelength of stationary wave produced will be:
(MUL 2011 ANNUAL)

=

=) ®)

[¥]]

Bl— =2
()
=

© Oy

27) If the speed of sound in air at a given pressure is V,
then by increasing the pressure to double, the new

speed becomes: (MUL 2012 ANNUAL)
(a) 05V (b) Vv
(©) 2V (d) av

28) Electromagnetic wave can travel in free space with
velacity equal to: (MUL 2012 SUPPLY)

(2) 3 x106ms™ - ®) 3x107ms™ .
© 3x10°ms™ (d) 3x109ms™
29) For each degree rise in temperature (in Celsius) the

speed of sound in gases increases by: (BAH 2016)
. (MUL 2011-SUPPLY)

() 0.61cms™ (b) 61 cms™

(c) 6.1 cms™ (d) 0.61 cms™

30) The velocity of sound at 0°C is 332ms™, the velocity of '

sound at 10°C will be:
(@) 337.1ms™ - (b) 338.1 ms™
(c) 342.1 ms™ (d) 348.1ms™

31) If the organ pipe is open at one end and closed at the
other, then its frequency of fundamental harmonic is:

(MUL 2014)

(MUL 2014)

v .
@ fi=5; ®) fi=7

: 2 -
© =3 @ f=%

32) APPmprialé range of audible frequencies for your;g‘er )

persons is:

(2) 20-200Hz (b) 20-2,000 Hz

(c) 20-20,000 Hz - (d) 2,000-20,000 Hz .
33) In stationary wave one mode of vibration of the string

having length £ is equal to: (MUL 2012 SUPPLY)

@ ) 2 -

(c) 344 (d) 22

(MUL 2013)

\

" 38) The Sound waves are §

String. S and lengy If tensy
Nerenseq n:rcnsed our times lll!e:n s;ced v“)r.“"
(®) 2 times ™ L W"E
(©) 6t (b) 4 times UL20|3)
36) Densll)l'n;s‘:in : " .\E o
e versely Proportiona) o
o Cmperatyre - - (b) Valy (MULMM)
¢) Pressure V
37) Apparent e e
cha
it Nge .in the Irequency of soun¢
a i ‘ g
@ CSLewis . (b) Einstein MR

(¢) John Doppler (d) Laplace

lower in gases because the Basy

é (MUL 3¢,
(®) Avogadro number 9

(d) Greater volume
independent of

have,

(@) Smaller density

(¢) Smaller elasticity
39) Speed of sound in air is

(a) Pressure (b) Density L
¢) Elasticity ’
. 40) (Sgeed ?;;cszlynd at 0°C i(d) i
ey 3 ; (MUL 2015
] (b) 350 ms

(©) 340ms’ () 390 ms*

41) The speed of sound in air does not depend upon

- . . (MULzme)

(a) Demsity (b) Humidity
() Temiperature (d) Pressure : :

42) The basic principle of béats is: (MUL 2017)
(a) Interference (b) Diffraction "
(c) Reflection " (d) 'Refraction.

43) The speed of sound in vacuum is: (MUL 2017)
(a) 280 ms™! (b) 332ms™
(©) 333ms™ . (d) Zero .

44) Phase fmgle of 180° is equivalent to a path difference;

S - - (MUL2017)
@ 3 ® 5
T (o) 2 (@ 2

45) If 20 waves passes through the medium in 2 se¢ with a

speed of 10ms™' then the wavelength is: ~ (MUL 2017)

(a) 200m (b 2m
.(©) 1m , (@ 0sm’ SR
46) Beats are produced due to: (MUL 2017)

- (a) Diffraction of sound waves
(b) Sﬁperpnsitiun of sound waves
(c) Polarization of waves
(d) Bernoulli’s effect

Solved Past Papers (2011-2019)

clocity of sound In gas/alr is
pofSfarmuin for ¥

) (BAH 2011
) 'H,m%“ﬂs ynder? =
M ot (b) V"'\/—E
=%

DR (@ V=8E

e b g cquation for speed of sound {r gas:

© | gptace™ (BAH 2012) (SAG 2013)

e
It

E
(T () \]%
o\ 8 [’
s

ound in air at given pressure Is “v»,

ced 0f § sure the new. speed becomes
oV ‘,’,’”aso"uminu the pres (BAH2011) .
he )
:q!l“l to (®) 1.44V
0% @ av .
onstant B in the expression V, =
?\?hﬂt is the value of _ (BAH 2014)
50) Vo (1 s p‘)z _—1—
: : () 373
® m
) . - (d) 1.42 . i e 1o
@ 0% ¢ change in the pitch of sound due
e spparent L e . (BAH2014)

§1) relative mo

) Interference
t theorem ®
a Camo

peffect  (d)-Beats .
(© Doppj; per second pass through a medium at a
il 3% :,vfa 30ms " the wavelength is: (BAH 2013)
spee 15m :
© 1m (d) 280m
c . . i .
ing if A = £ (length of string) the number
tanding wave !
% :;; lso:ps will be: (BAH 2013)
@ | (b) 2
3 ) 4
O (FAS 2011)

n organ pipe:
o M)ﬂ;leo(;[:::enf(:)gf\:d (ﬁ) :nl:inodes are formed -
EZ) Nodes or amir.mdes n.1y be formed
(d) Neither node nor'amlnodglii fomlc:le A
jodic increase an ecrea .
& f.?fJ iesncoane'd: ) (FAS 2012)
(a) Resonance
(c) Beats

»

(b) lnterfeicncg
(d) Polarization

minimum loudness are called.
(a) Interferce (b) Resonance -
(c) Doppler’s effect ~ (d)  Beats :
57) 1f the organ pipe is open at both ends the frequency of

56) Periodic alternations of sound between maximum and
(FAS 2011)

. Physics [Part-
58) If the string bs made to vibrate in =208 [Bart-]]

wavelength of the stationa W : " Yoops then the -
S vy '“‘;“1- (FAS 2013)
(a) kn=‘5! (b) ln-;l
2n
© -2 >
1 (d) An n
59) Newton calculated the speed f .
constant L iy in(;:'s;aokllg)g .
(a) Heat (b) Temperature
_(c) Pressure (d) Volume '
60) Number of beats when fi>'1; can be caleulated by
: ’ (FAS 2016) (DGK 2017)
@) fi+f ®) n-1, X .
f - f;
© 158 O
61) The speed of sound is"greater in solids due to thelr °
- bigh _ (FAS 2016)
(a) Density (b) Pressure
(c) Temperature (d) “Elasticity

62) The distance between 1" node and 4® antinode is:
(FAS 2017)
@ 5 ®sF - |
(©) 13% _ @ 11% ’
65) The periodic variations of sound Wun maximum and

minimum loudness are called: (FAS 2017)
(a) Doppler’seffect = (b) Reflection
(c) Laplace'comection (d) Beats

64) The velocity of sound in vacuum is: (FAS 2017) .
() 332ms™ (b) 280ms™'
() Zero (d) 333 ms*

65) Laplace expression for the speed of sound in a gas is:

> (RAW 2011)

ovff ot

- . . P _
1] (©) v=\/%’- (d) v='\l%

. 66) Which one is correct relation for one end close pipe.

. . (RAW 2013)
@ M=2l/n (®) M=dl/n
©) A,=nv/l (d) A=nv/4l
v67) Speed of sound at t°C is given as: (RAW 2013),

(8) vi=v,+0.61t ® v.%v.;—ﬂ.6lt
(c) =V, t6It (d) v.=v,-61t o
68) Beats can be heared when the difference of frequency s

not more than:. (RAW 2011)
@ 8 ®) 4
© 10 - @ 6

fundamental harmonic is: '(FAS 2013)
: \ \%

@ =57 ®) fi=7

' 41

R N
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Solvea I'a>t 27 =02 1272 2-2019)

. rpart-l ‘ a of sound.
Physics {P:Ir:lﬁsc] of temperalure: pee (RAW 2014)
59) within
mes Zero
mains consta (b ,t;;c:mm .
> » 9 Hz and 243Hz arc -

cases s 240
. drtuc;:n orks of rrcqucnrlrr‘hnu per sccond Is:

70) T“Odcd together the number © e
soun
() 4
0l o RAW 2016
m] Jirv of sound is independent of ( )
71) Yelocit o
" ‘)‘ Temperature Q] DLHSl.l) .
(J) pressure (d) Medium .
) ;:w correct relation is (RAW 2016)
72 v
(@ V=AT ®) r=T"
A i
(€ V=T d) v |
73) Speed of sound in copper is (RAW 20i6)

(a) 38000mS (b) 3600mS™
(©) 3500mS” (d) 3400mS™-
74) The speed of sound is greater in solids than in gases due

to their high: (RAW 2017)
(a) Temperature (b) Pressure
"(c) Density - (d) Elasticity

75) Beats cannot be heard if the difference of frequencies is
more than: (RAW 2017)
(a) 10Hz (b) 9Hz
(c) 6Hz (d) 4Hz

76) When sound waves enter in different medium, the

quantity that remains unchanged is: (RAW 2017)
(a) Intensity (b) Speed
(c) Frequency (d) Wavelength
77) The \‘elocit'y of sound in vacuum.is: (RAW 2017)
(2) Zero m/sec () -280 mS™'
(©) 332ms™ (d) 300ms™ .
78) Sound waves can travel only through, (SAG 2013).
(a) Vacuum (b) Ether

(c) Material medium (d) None metals

79) When path difference in an integral multiple of wave
lengths, the efTect is called: - (SAG 2012)
(a) Coherency (b) Distructive interference
(c) Constructive interference :

(d) Phase lag

80) Beats can be hear difference of frequency is not more
than: _ (SAG 2017)
(2) 8Hz (b) 10 Hz S
(c) 12Hz (d) 16Hz

81) Frequency range of hearing of cats is: (SAG 2017)

(a) 20-20000 Hz
~ (c) 60-20000 Hz

(b) 10-10000 Hz

82) The disty

(d) 60—70000 Hz

Solved Past Papers (2011-20i9)

ne vibrate in three loops, Then 10 w
rarefactiop fs-bc strlI‘t‘sg length and  wavelength of ) The speed of sound Tn vacwum (DGK 2019 GI)
( X ' . { . (SAR G12018) (2) 330 ms™ (®) 332ms! ’
a) = 3 8-l ’
2 () 2 Ay’ o @) =3¢ () 35 10ms @) zero
"h, 0 iy 106) Two tyning forks of frequencies 261 Kz and 258 {
(l;) 2 N ) 7 A= 3t are sounded togather, the number of beats Per seco ;
@ SR @ are: ' (SAG 2019 g1
83) Th N =1 ?
€ Wavelength of 5 tran © 3 ity in SHM ls: W ® 2
) S 3
$peed V" haying frequency ‘V:rse "V rayy, it e ®) %W () 261 (d) 258 )
® £ ) : (SA Gnkz % mplu; hvﬁ e) x‘z) w 107) Speed of sound in Hydrogen ls higher than jn Oxygen
v ®) v L) ily upto frequency_difference by times (5AG 2019 Gl
© v Dk d°'°c"blcdgcis: . (MUL 2013) (2) 4 () 6
f @ 3 # “f:-‘:m two ST () 6 H © 8 OB
84)-In a organ ; b 1 (d) 32Hz 108) The number of b : ; o
Pipe which s o 2 - ) The number of beats produced per sec. in two tuning
other, the frequency of fundsn:]e::nfne end gng (‘3 o 2 force “T7 of 8 wire is incre:::l;?;'”‘;’ forks is equal to: ‘ (SAW 2019 GI)
% nUIE'Lq: (SA(;D;M‘ ( . otchin® (@) sum of two frequencies )
(a) 1‘,=a >(b) : 4l 017) 9”“suc"°y (b) Increases k )
. =3 (;:chcreases . @ One half (b) ratio of tywo frequencies
_y @ ins the it has 4 loops of stationary (c) the frequency of either of two tuning fork
© fi=3 @ f=2 ) Rem® 4 string 2m and it has SI00PR 0 e ’
T 155 :;gstfclcheev:vde“gm is: G ) (d) the difference of the frequencies of two tuning forks
5) € waves used in radar speed trap are: (SAG M Waves ther? b) 3m 109) Newton calculated speed of sound in air using the
(a) Longitudinal . (b) Sound waves p @ o d) m ’ HR2011) process: ) - (BAH 2019 GI)
(c), Microwaves (d) Matter wayes © 2" ¢uy” for diatomic gas 1s: L (a) Adiabatic (b) Isobaric
86) The value of *y* for monatomic gt;s iss  (DGKy, The vs:;‘ ' (b) 1.40 — (c) Isochoric (d) lsothermal
(a) 1.67 () 140 Ky o . @ -mﬁmty i : is: 110) In a stretched string, if speed of the wave is doubled,
- : . <2 cent node and antinode is: PR il by: (BAH2019G
! cen ' s
(c) '1.29 (d) 145 D)Bis(ﬂ"“ betw adJaCCTI (LHR 2019 G) the tension in string wﬂl;nc:ense y: T)
87) Aicc;]trg'lll'ilg to Newton’s formula the speed of sound |, ; . A ia; i id; 8
air is: (DGK 204 ¥ ®) 3 <
‘) A - >
(a) 332 ms™ b) 340ms™ @ . )
(© 350ms™! Ed; 280ms™ A @F e ntry Tet the length of
" 88) The increase is sound in air per degree Celsius is; ©7% 4 at 0°C, in 8ir iss (LHR 2019 GI) b ;::;‘nig:‘: i::e:nﬂstg:;:ilbllse :;’m wavelength.
. 5 . gun ¢ B E .
. . _ (D-GK 2013) 101) SPEed of s s . (b) 280 ms ! ‘ . (2008)
(a) 0.61 ms () .61ms™ o @) 392ms (d) 5500ms -1 - . ‘
() 06lcms™ T (d) 61kms™ : (@ 1400ms rong of tuning forks with wax, the (@) Triple (®) Ful
89) Velocity of- Isound in space at [)°C._l (DGK 2012 m)rOnel‘:l::;':)gf :::ng- ) - (RAW2019GI) ' (©) Hiaf . (d) Double - N
@@ 332mf| (b) 224ms "ql - (b) Decreases 2) Two waves of slightly different n-equenﬂ“m;;d
(c) 76ms . (ORY @ ]: in same : tavelling in same direction produce___- (2008)
90) The pitch of sound depends upon: (DGK2017) | () Remain™ : case ‘Polarization
(a) Intensity of sound (b) Wavelength of sound (@) Periodic increas and' decr: ® o oressure is “V” and (@ lnl'erference (®):
.{6), Frequency of soimd (d) Loudness ofsovnd § g peed oF sm"?g ‘dl:unbllregtt:e?;xeewpspeed will be: (c) Stationary waves (d) Beats hat is tis‘
. . I M N .
" 91) The velocity of sound in-vacuum is: (DGK 2017) now if pressure . . (MUL 2019 GD) 3) A 2m long pipe is open &t both ensds. W i\(2()08)
(a) 280mS™ . (b) 333mS™. v : ©™" harmonic frequency?
() 380 mS™ (d) Zeroms™ @ 2V ® 7 (@) 42.5Hz (b) 85Hz
"92) If the pressure of the gas is doubled then speed of . ) ] d) None of these :
" sound il:: such a gas: _ (DGK2017) | - @V - @ & . h tl; oy e " moves with the speed of 8.0
(a) Doubled (b) 4times 104) It becomes difficult to recognize the beats w :':is is %) 1fa particle of 74 s'ols'g& wavelength will be: (2009)
(c) Reducedtohalf  (d) Remainssam: _ difference between the frequencies’ of t\gl’(;%‘; 9GI) m/sec, then the de-Brog .
93) With the rise of temperature, the velocity of sound. more than: . at (a) 1.68x 107m () 170x10 _“m
: (SAW 2014) (®) 10 Hz . (b) 20Hz ’ 165107 m. (@ 166% 10" m
(a) decreases (b) increases ©) 0Hz (d) 40 Hz © I '
' (c) remains constant  (d) becomes double "y . : -
S . .
A‘,
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raV
(9 st ) AT edsof distant
(©) B to calculate the speeds © (2:];;;
what is 188 o '
rars s0d galaxics ) Interference
D) poppker @ All of the above
¢) Bests ol to: (2009)
{he WAVES isequ
7 SPNd of (b) L
@ A T
AT
pamdd @ '
(0 B ¢ tension of the string is:  (2010)

8) Inlsilﬂi’“F"”d“h‘““'th
@ gcuse

(C] mgcose (d) mg
. g) Two sound waves having the .same emplitudes are

moving in the same direction are out of phase. The
amplitode of the resultant wave is: . (2010)
(s) Zero amplitnde
(b) The sum of amplitude of the two waves
(c) Diffeence of the amplitudes of the two waves
. (d) Doublethe amblitﬁde of either wave

10) A source ‘Y’ of unknown frequency produces 4 beats

with & source of 240 Hz and 8 beats with a sound of 252 )

Hz. Frequency of the source Y is: (2010)
(3) 244Hz (b) 236Hz
(c) 248Hz (d) 246Hz

11) A source of sound wave emits waves of frequency I (s
" is speed of sound waves, then what will be the

wavelength of the waves: (2011)
v E

® 7 (®) vf

Chara @ (v-uf

12) When the source of sound moves towards the
stationary observer, the value of apparent frequency

€ is: @o12) .
@ f.,=(v—:“‘) ) r.s(vfu) (
0GR © e=(5Y)r

13) The wavelength ‘3. of a wave depends on the speed ‘v’

_of the wave and its fr ¢ i i .
Prbeedieate equency ‘f. Decide whu:h( ;é’ltzl;e

(@) f=vi

2
®) =3

v
(c) f=z_ % @ f=v?

14) An observer m

!lﬂ“ﬂnnry 50 oves with |
u ¢lo P
one sccond |s: ree, then the numbg:lgw;v‘" w.,: $
‘ S Feepjyy 1
(®) r= f(L (zald"
VY ®) Fe f(J‘J Y
. Y-y
© p=r(ty
v @ r= f(u)
v

ESTIONS

SHOT U

1. Explain why s
' Y sound travels [a
cold air?(LHR 2011, 2013; Gsltczrui& .\:;alrlm air
* )

(LHR 2014: GI, 2
. ] UM: GI
N ) d 12015,
(Ll?mu,m% 2016) (SAG 2012 fullsc
(bGszl, 2019 GI) (FAS 2016) (R'Aw: e
2012, 2013, 2014, 2019 Gy (sszon)
o)

Due to rise in té 1
emperature volume
of gas s
i INcrezg,

due to which its densi
ty (p) d i
form the formula _of (\leo:ige'as e o

‘of i
(i'e " E) S sound i air,
» o when ‘p’ becomes smal| ¢

v i
large. become,

hln [ﬂ

Ans.

Hence sound travels faster.in ‘warm air then in cqld g;
air,

2. What is the velocity of sound in air, i
il ty of sound in &ir, if temperature o

Ans. Data - V¢ NI (LHR 2013)
N T = . 20nC '
Fm_mula:%L ’ N P
° ) 273
- Solution: oA, -
v = 4o
Vo 273
Y~ e \/m :
Ve B FIE
Putting the values in eq., (i), ‘
Voo TES T
332,40 xe 273
S AN T
332 273
\/ !
W 1.073
y .
s T
5.~ 103 .
Vo ! = 1.03x332
= 3439ms’
= 344ms™ -

s W plass, we ODSErVe

C As speed of

tuning muslcal Instruments?
3,Gll, 2014: G1,2019 GI)
(MUL 2011,2012,2019 GI)
cUI 200 A1 2014) (FAS 2011, 2014, 2016)
AG 2012) (DGK 2012,2014)
a string instrument such
: peating 8 note agajnst a nolc‘of
of woll“b adjusting the tightening or Joosing
rd ath difference between two
imerfl:rcnce'.’ (LHR2016)
ence the path difference should
f half the wavelength, As =

for constructive and
(LHR 2014,2019GI)

6) (MUL 2016) (BAH 2012)

2012,2017) (RAW 2014, 2016, 2017)

( 2 (SAG 2013,2017) (SAW 2013}

K201?| interference the path difference

til:[cerfcring waves must be equal to an

p 'bet‘we{‘muhiplc of wavelength, i.c.
. g[a =

{44

— interference, the path difference must be
odd integral multiple of wavelength,

n the collective effect of dots in
ture. (LHR 20 17')111
‘e picture in @ newspaper wi

be look back 218 WOUE B Mine picture ade of
dots. If we not use magnifying glass,
dots. So we can say that collective
the form of picture. .
hydrogen than in oxygen.

! (LHR 2017)

o you observe i

agnlfym,g
any closed spaceé
we don’t s€€ the CO™
effects of dots appear int
. Why spund travel faster 1n
sound is calculated as
R ®e
. V - - a . 3
At same_temperature and pressure for the gases having
same value of 5..So the velocity . is inversely
proportional to the square root of their densities. ']\'hus
-the speed of sound in hydrogen is four times its speed in
oxygen as density of oxygen is 16 times that of
hydrogen. R
8. Whydoes sound fravels faster in solids than in gases?
) (MUL 2012: SUPPLY, 2019 GI)
. (GUJ 2011, 2013, 2014, 2015) (SAG 2013,2019 GI)
(FAS 2012,2017) (BAH 2011, 2012, 2014)
(RAW 2011, 2013, 2015, 2016, 2019 GI)
- (DGK 2011, 2014 GI) (SAW 2013, 2014)
- The speed of sound in a medium of elasticity'e and
density p is given by. o ‘

v=n [

)
The density of solid is greater than density of a gas. But
at the same time, the modulus of elasticity (E) of solid is
far greater than that of a gas. So the ratio becomes

greater for solid than in '\/% a gas. Hence sound travel

faster in slid than in gases,

"9, Describe the effect of density on the speed of sound in

gases. (LHR 2019 GIy (MUL 2012: SUPPLY)

(BAH 2014) (DGK 2019 GI) (SAG 2018 GIT)

Ans. The speed of sound is given by v = —\ji At the same
p -

temperature and pressure for gases having the same.
value of 7, the speed is inversely proportional to the
square root of their densities.

Vx -
T
10.  What is the effect of temperature on speed of sound
ingas?  (LHR2019 GI) (MUL 2014) (FAS 2013)
Ans. The speed of sound in gas varies directly as the square
root of its absolute temperature.

v xAT

oo VvV = costant ‘A-\ﬁ' -0
Similarly for temperature T\K and Tk, we have.
A ] = constanl\hT. and V;= constanl\fﬁ
An .

. . i - ' ‘
Vi Ty
Jt-shows that V =< \[T
11.  Why does sound travel faster in solids than in gases.
) - (MUL 2016)

Ans. As molecules in solids are very close to each other than
in gases. So they give very quick response to any-
disturbance that is why speed of sound in solid is greater
than that of gases.

12.  How should a sound'source move with respect to an
observer so that frequency of”its sound does not

.. change. . (MUL 2016) (GUJ 2011,2015) -~

Ans. If sound source and observer move in such a way. That
their relative velocity is zero, then, the apparent change of
frequency of sound does not change. ]

13. Explain why sound travels faster in warm air than in
“cold air? ~ (FAS2012) (SAR20181D)

Ans. Due to rise in temperature volume of gas is increased
due to which its density (p) decreased, then it is clear

from . the formula of velocity of sound in air,

(i.e".,= % when ‘p’. Hence sound travels faster in

-warm air then in-cold air.
14.  Speed of sound in air at 0°C is 332 m/s. Find its speed

20°C. " (FAS 2013)
Ans. v, = Vo+ 061t

v, = 33+061 20 = 32+ 122

v, = 3442w/ sec
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Physics [Part-I]

Solved Past Papers (2011-2019)

15. What is the effect of pressure on the speed of sound?
. (FAS 2013) (BAH 2019 GI) (RAW 2011)
) (DGK 2013, 2014 GI)
Ans. Since density is proportional to the pressure, the speed
of sound is not affected by a variation in the pressure of
the gas.
Which is richer in harmonics? As open organ pipe or
a closed organ pipe? (FAS 2014)

Ans. An open organ pipe is richer in harmonics as compared
to closed organ pipe.

16.

17 If wave length of wave is 0.02m and frequency is 0.5

Hz. Then find its velocity. (FAS 2016)
Ans, A = 0.02m s

f = 0.5 Hz

\Y =77

\Y = fA=05x0.02=001ms" .
18. How lcnipernturc of the medium effect the speed of

sound. i (FAS 2017)
Ans. Effect of Temperature:

As, Vi = vo+06lt

This shows that i° degree Celsius rise in temperature
produces approximately 0.61 ms™ increase in speed of
sound. o :
19.  What are beats? (RAW 2016) (SAG 2018 GII)
Ans. When two tuning forks of slightly different frequencies |
are sounded together at the same time, the periodic
altemations of sound between maximum and minimum
loudness are called beats.
The number of beats produced per second is equal to the
difference between the frequencies of the tuning forks.
Beats are produced as a result o interference.
(i) They beats can be used to tune a string instrument.
(ii) They can be used to find the unknown frequencies.

37.  Whatis effect of temperature on speed of sound.

) (LHR 2019 GI) (RAW 2017)
Ans.  As we know that.

\A = Vo+0.61t

\
This shows that 1° degree Celsius rise in temperature
produces approximately 0.61 ms™ increase in speed of
sound. )

20.  Find the temperature of air if the velocity of sound is
340 ms™ at that temperature.

(SAG 2017) -
Ans. As we know that.

‘ Vv, = Vo+0.61t ... m
Where, V, .=  340ms? , V, =.332 ms™" at
20°C. -

So from equation (1). .
vy - Vo = 0.61t T
0.61
1 _ 340-332
0.61
t* = ixc

21,

Ans.

. The frequency of one of the fork is 256 Hz

So at 15°. The speed of sound will be 341 5ms™!,

Gﬁlpa\

Thus the total temp of air is.

t =

W0°C+13°C= 3350 b st (FAS?
Speed of sound In air at 0°C is 33) my™l, Flm”
speed at 15°C. . DGK 59,0 u
v = Vo +0.61 (1) 0ty fun amcr_u:ln freq
v o= 332+061(15) | pefin® gl multiP'e
= 332+9.15 r |th“ the slnhi 2 len
Vo = 34LI15ms” ‘: gandalrgzl“al note and the ne
r

SECTION

LA PO Mo

Long Questions

Two tuning forks exhibit beat at a beat fre

quency of 3 Hz
L ts frcquency is

then lowered by adding a bit of wax to one of its pron
The two tuning forks then exhibit a beat frequency of | H;_
Determine the frequency of second tuning fork. .
(LHR 2013: GII) (BAH 2019 GI)
The frequency of note emitted by a stretched string is 309
Hz. What will be frequency of this note when the tension
is increased by one third without changing the length of
the wire? (LHR 2012: GII, 2013: GI,2014: GII)
A stationary wave is established in a string which is 129
cm long and fixed at both ends. The string vibrated in four
segments, at frequency of 120 Hz. Determine its
wavelength and the fundamental frequency,
(LHR 2012: GI, 2015: GI, 2019 GI)
(MUL 2019 GI) (BAH 2012, 201¢)
. (FAS 2017) (SAG 2019 Gj)
A pipe has a length of | meter. Determine the frequencies
of the fundamental and the first two harmonics if the pipe
opens at both ends. (Speed of sound in air = 340 ms™)
o (LHR 2011) (SAG 2017)
Define and explain interference of sound waves. What are
‘its kinds and condition. (LHR 2014: GI) -

What are stationary waves? Describe the stationary waves

P oorits 2‘:‘ 4t both

ccd of
mrecte

y specd of 0

fom\Ula V=

accurate veloct
A pipe has fengt

is open at bot

produced in a stretched -string and prove that their

frequencies are quantized. (LHR 2017) (DGK2019GI) *

A pipe has a length of 1 m. Determine the frequencies of
fundamental and the first two harmonics: (i) if pipe is
open at both ends, (ii) if pipe is closed at one end,

s . (LHR 2017)
What is drawback of Newton’s formula

sound in air? How Laplace corrected it? (GUJ 2013)

(FAS 2012) -

The frequency of the note emitted by a stretched string is
300 Hz. What will be the frequency of this note, When
the length of the sire is reduced by one-third with out
changing the tension? (GUJ 2012)

A church organ c_onsisté of pipes each open at one end of

different lengths. The” minimum length is 30mm and the
longest is 4m. Calculate the frequency range of the

“fundamental notes, (Speed of sound = 340 nm/s)

(GUJ 2014) (DGK 2011) (SAW 2013) *

for speed of -

@ cffect O

Laplace correction.

: tal an
of the fundam«;ncnds. (Speed to soun

Solved Past Papers (2011-2019)

‘\V
3 ich the velocity of sound in air
/| l"’f"c1 g lcmpcrm“"“c If; :’l“l'f)‘lc. (BAH 2011)
N / find ! \mncs its V¢ O(MUL 2011: Supply , 2012: Annual)
' 011) (RAW 2011) (DGK 2014)
(SAG 2017) (SAW 2014)
ency. Show that harmonics are

sound wa

d by Laplace?

E Why this formula could not give
5"

& & b
»>q b
WY

HAPTER — 9

PHYSICAL

Ao

tal frequency for stationary
fundamen (MUL 2011: ANNUAL)
th of 50cm. Find the frequency
& xt harmonic when its is
d.  (GUJ2015)
b) closed one en
ends() MUL 2014) (BAH 2019 GI)
(SAG 2012) (DGK 2017)
s calculated by Newton and it
(MUL 2017)
f temperature on speed of sound.
at 1s tical expression for it as v, = v, + 0.67
ye mathemaUEE = g 42014, 2016) (FAS 2013)
1dn’s formula for velocity of
Repsn. (DGK 2013)
th of 50cm. Find_ the. frcquenc_y
: le“g;md the next hannon‘lc when. is
d of sound =350 ms™.
' (LHR GI1 2018)

i i i Newton's
und in air at 0°C is dc(ermu'.\ed by

ty"’ Derive. the correct

formula by using
. (GUJ G12018)
ne meter. Determine lllc frequenc:les

o 0d the first two harmonics. If the pipe

d in air = 340 ms")
(DGK GI2018)

D. scribe Newton’s formula for the speed 0£ sound in air

a:d explain how it was corrected by Laplace?

(RAW 2019 GI) (SAR Gl 2018) (S'AW 2019 GI)

2

OPTICS

in *rays diffraction by erystals is:
(b) 2dsin®

@ dsing

© dsin (%)

~

" (d) dsin(0)

3

{(LHR 2012)

Physics [Part-1]
The distance between two consecutive wave fronts is
calledi : (LHR 2011)

(2) Time period

(b) Frequency
(c) Wavelength

(d) Displacement

3) The equation of Micheelson’s interferometer is:

. (LHR 2013 GIT) (GUJ 2016)
’ mA
(@) L= (b) L=“‘T7~
© L=m @ L=2m
4) The distance between two adjacent bright or dark
fringes is (LHR 2016)
LA
@ dy="g ® ay=%
A
© by=14 © Ay=Ldr

S) According to Hygen’s principle, each point on a wave
front acts as a source of. y (LHR 2017)

(a) Secondary wavelet(b) Primary wavelet
(c) Newwave front  (d) Sound
6) Newton’s rings are formed as a result of. (LHR2017) - :
(2) Interference - (b) Dispersion
(c) Diffraction (d) Polarization
7) Bending of light around the edges of an obstacle is
Kknown as: (GUJ 2013) (MUL 2012)
(a) Refraction (b) Polarization
(c) Diffraction (d) Interference
8) The phase between two points on the same wave front

is (GUJ 2016)
(@) 2n P () I
©3 @ 0

9) Number of colours used in the process ol: _colour
printing to produce the entire range of colours is:

(MUL 2012 ANNUAL)
(a) Four (b) Five
(© six (d) Seven _ - ‘
10) Optical rotation, a property of optlcally active

. substances can be used to deternine their:

(MUL 2012 ANNUAL)
(a) Density v(l?) Viscosity .
(¢) Concentration in solutions
(d) elasticity ‘

11) The fringe spacing increases il we use;
(a) Red light (b) Blue h_gh.l
'(c) Greenlight . (@ Yellow llgh.b‘bb‘ .

illi beautiful colours in s0ap bubbles are du

A ll;;“mm and best EMUL 2011 ANNUAL) (DGK 2012

(a) Diffraction of light )
(b) Polarization of light

() Interference of light

(d) Reflection of light

(MUL 2014)

Scanned with CamScanner



Physics [Part-1]

Solved Past Papers (2011-2019)

——— s Is
13) The distance between (wo adjacent dark fring

given by: (MUL 2013) (RAW 2014) (DGK 2017)
’ Al mAL
(a) &) —T &) =Ty
Ad
! _—
(c) Ay = (m :) @@ ay=7

14) The Michel son's interferometer li;;ssilfo?:iupl,LY)
(8) The refractive index of glass .
(b) The kickness of glass plate
(¢) The distance with very high precision
(d) Optical rotation
15) A surface on which all the points
vibration is known as:
(a) Crest
(c) ave front
16) 2d sin 6 =n A is called (MUL 2016)
(a) Laplace’s equation (b) Reflection equation
(c) Refraction cquation (d) Bragg's equation
17) Diffraction is a special-type of
(a) Reflection
(c) Interference

have same phase of

(MUL 2012)
(b) Trough

(d) Wavclength

(MUL 2016)
(b) Polarization

(d) Refraction

18) The fringe spacing in a double slit expcrinicnt can be
increased by decreasing: (MUL 2017) '
(a) Wavelength of light 7 -
(b) Width of slits
(c) Slit separation
(d) Distance between the slits and lhe screen

19) A typical diffraction grating has certain" number of
lines per centimeter whose range is:

(BAH 2014)
(2) 40to 50 (b) 4000 to 5000
(c) 400 to 500 (d) 400 to 5000 .
20) The center Newton's Rings is . due to
destructive interference: (BAH 2012).
(a) Bright

(b) Dark
- (c) Colourless (d) Red

21) A diffraction grating has 5000 lines/cm. Its gratmg
element will be:

~ (BAH2011)
(@) 20x10%m (b) 2.0x 107 m
(€) 1.0x10°m d) 1.0x10%m :
22) The blue colour of the sky is due to: (BAH 2013)
(2) Diffraction )

(b) Reflection
(d) Scattering ‘
23) Light entering into glass prism from air does not give

change in its: (BAH 2011)
(@) Frequency

" () Velocity

(c) -Polarization

(b) Wave length

(d) Direction _

24) The center of Newton rings is dark due to: (FAS 2013}
. (a) Constructive interference

(b) Destructive interference

(c) Diffraction (d) Polarization

25) The medium In which speed of |j

ht
dircctions is called: Eht In the g

(a) Homogenous (b) Heterogenous

(d) Free space
26) Light from sun reaches the carth in fo

(a) Spherical wave front (b)
(c) “Elliptical wave front
(d) Hyperbolic wave front

27) Soap film in sl’mllgh'l appéars coloured dye to

(c) Non-homogeous

rmof; (FA
Pﬂnnc w“

(a) Diffraction

(b) Scattering
(c) Interference

29) In Young’s double slit ex

N

(a) Wave\cngthof llght(b) Wavelength of sound

(¢) Velocity of sound (d) Velocity of light
35) Diffraction is a special type of

i (E) Squares

(c) Spheres (d) ‘Rectanglea
) )

»

er
bright fringe is: SSh ‘():'x‘s‘uzl:)[
@ Ym=nfl () yp-m :
L Ld
© Ym_ka @ Y, _M‘

30) The dlstance between two nd,acent bright fringes Ayly,

< (RAW 201y
@ T (b) 37&“

AL
© 33 : (d) T

31) The phase difference between two points on wave frontis; |

34) Michelson interferometer can be used to ﬁnd the:

(RAW 2017)

SAG2013 | © Refraction equation (d) Bragg equation
(a) Polarization (b) Interference ) Bragg's equation is:- (LHR 2019 GI)
(c) Reflection (d) Refraction (@) 2dsing o
36) All waves fronts are concentric: (SAG 2012) 2
(a). Circles. Z

Solved Past Papers (2011- -2019)

of lincs ruled on the grating having length
gclcmcnt ‘" is given by: (SAG 2017)

9 ® T

=
SR\ W
L = Z2\R
c‘.ﬁ
K
3
)
[l b4

)L _T‘.'.
. O
Sl @ N = ad the edges of an obstacle Iy
] e o BB 27" (DGK 2013)
1) Eno“'" as o (b) Polarization
I :?(’::icmn (d) Refraction
D

lour due to:

ater surface shown co

A onlflm on wate el
1)

: \ p) Interference
(d) Dispersion fraction ( L
28) The fringe spacing increases if we use (FA @ [P)lmlzzl“o“ (d) Dlsx.)ersm: .
(a) Red light (b) Blue light SZOIS) ( Mic holsonmierfcromclcrlsuse 2
(©) Yellowlight  (d) Green light ) ™

(DGK 2012)
The refracnve index of glass
y mnckncss of glass plate
"[‘hg distance with very high precision
| rotation
(d) Op“canngs are formed due to phenomenon of:

y petis (DGK2017)
ffraction ofhght (b) Interference of light -
Dllanmt ion of light(d) Total internal reflection

5 pol ht waves which are not coherent cannot
¥ Tw% l"g (SAW 2014)
roduce.
lzn) interference (b) diffraction
© polarization in same plane (d) return-back

3) Wav clenglh of X-rays is of the order of: (SAW 2013)
-8
(@) 10"°m (b) 107m
: RAW 2013) @ 104m
(a) Zero b) T/ © 107'm
®) = 49 17 blue light is used at compared to red llghl then I'mnl
() n2 @ = )spmng
. 32) The central point of Newton’s Ringis - _(RAW 2016) (a) Increase " (b) decrease
@) Bright (b) Dark ; (c) remains same (d) becomes zero
(©) Blue 4 (@) Red . {5) The magnifying power of an astronomical isle scope is .
33) Fring spacing is equal to (RAW 2016) (SAG 2617 |- 10.if the focal length of objectives is 100cm the what is
AD : AL : - the focal length of eye piece?
@ T - () a (a) 10cm (b) minimum
L dL (¢) maximum (d) negative
© 13- - @5

46) Angle between a ray and wave front is:(SAR GII 2018)
(a) 180° (b) 0°

(©) 90° (d) 4s5°
47) 2d Sin@ =) is called: (BAH 2012) |
(3 Laplace’s equation (b) Reﬂecnon equation

(b) dsinB=n2

. A d
(©) dsing= n3 (d) dsinB =21

Physics [Part-1]
(LHR 2019 GJ)

49) Fringe spacing Increases if we use:
() Red lignt ) (b) Blue hg,ht
(€) Yellow light (d) Greenlight
50) Soap film shows colours due to:
(2) Interference (b) Diffraction
() Polarization (d) Rcﬂecuon

51) Fringe spacing increases 1M we use:
(a) lowest order

"(c) redlight
52) In case of point source,

(RAW 2019 GT)

(LHR 2019 GI)
(b) highest order

(d) blue light
shape of the wavefront is:

@ Plan (MUL 2019 GI)
€ N

(b) Spherical
(c) Circular

(@ EMlipitical
53) Bending of hghl around ‘he edges of an obstacle is

called:
(DGK 2019 GI)
(a) Refraction

(b) Interference
(¢) Polarization

(d) Diffraction -
54) Which of the following waves can not be polarized:

(SAG 2019 GI)
(a) X-Rays
(c) Sound waves

(b) Light waves

(d) Infrared rays

55) When a mirror of Michelson interferometer is moved a .

distance of 0.5 mm, then 2000 frings are observed, the
wavelength of light used is: (SAW 2019 GI)

" (a) 5000x107"m  (b) 500x107m - S

() 1000 x 107m (d) 5000 % 107m

56) The locus of all points in the same phase of vibration is:

- (BAH 2019 GI)
' (a) Wavelront (b) Wavelength W,
(¢) Crest (d) Trough »
Entry Test MCQ’s

l) Speed of Ilght ndlo waves and microwaves in vacuum

s . , @009
(a) 3 x10°ms"

(c) 3x10°ms

(®) 3x10"ms”
@ 3x10°ms’
2) In Youngs Double Slit Experiment, if the distance
between slits and screen is doubled, then frings spacing
becomes: (2009)
(a) Zero (b) One b
(c) Doubles of the original value’
(d) Halfof the original value

bright fringes pass
) L‘Q.‘?l“’i;‘i"'r’m?d'“éf'ﬁii'“ii“hlfi. morable mirror &

A
dlsplsced through 0.233 mm using the quation 1=m thg

wavelength of light used is: N (2009)
(a) 588nm (b) 6200M -
(c) 348 nm . (d) 400nm
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Physics [Part-I]

. 4

Solved Past Papers (2011-2019)

4) The path difference ‘BD! for destructive interference

is: (2010)
(=) (m+%) (b) dsin0
(c) mh d 3

5) In Newton ring apparatus, at the point of contact of the
lIens and glass plate, the additional path difference

introduced is: (2010)
(a) A/AN b) an
(c) A d) A/3

6) Wavelength of X-rays is the order of: (2011)
(@ 10°m (b) 10"°m
(¢) 10""m (d) 100 m

7) For interference of light waves to take place, the
required condition is: (2011)

(@) The path difference of the light waves from the  two

sources must be large y

(b) The interfering waves must be non-coherent

(¢) The light waves may come from different soruces

(d) The light waves must come from two coherent
sources -

8) The property of bending of light around an obstacle
and spreading of light waves into geometric shadow of
an obstacle is called: (2011)

(a) Diffraction of light(b) Polarization of light
(c) Quantization of light(d) Interfernce of light
* 9) The property of bending of light around an obstacle

and spreading of light waves into geometric shadow of
an obstacle is called: (2011)

(2) Diffraction of light (b)- Polarization of light
(c) Quantization of light  (d) - Interfernce of light
10) Polarization of light exhibited the nature of light as:
’ : (2012)
(@) Longitudinal wave (b) Compressional waves
(c) Transverse wave (d) Electromagnetic waves ¢

11) The concentration of a‘’ sugar solution can be
transmitted very safely and easily by: (2012)

(2) Un-polarized wire (b) Plane polarized light
(¢) Interference of light(d) Diffraction of light
" 12) Two waves can interfere anly if they have:
(a) Phase Coherence
(b) Szme velocity
(c) Difference freqi.xe'ncics
(d) Different wavelengths
13) The wave nature of light was proposed by: R
(@ Young (b) - Gallileo :
(c) Huygen (d) Newton ~ " .
14) The. phenomena which proves that the light is _
transverse wave is: (SAG 2012) - -

(a) Interference
(c) " Diffraction

(2012)

(2012)

(b) Polarization
(d) Compton effect

7
15) The minimum distance from the eye at s 0] Py ;
can be scen clearly without strain js an Objey

called;

(n) Focal point (b) Near point (20|3)
(c) Yicld point (d) Far point
16) In the diffraction of light ¢

of diffraction is Increngcd ;‘l::::"d " Obstncle, ‘hu" t
(@) The wavelength of incident light wave i i (2013)
(b) The wavelength of incident light wave is dncre,w
(¢) The amplitude of the incident light wave js g
(@) The amplitude of he incident light wave is' 4%

17)

18)

19)

20)

21) Michel son Interferomeller can be used to ﬁnﬂ: (2018) -

ErongDitnjab: Botrds:

An oil film floating on water surface ‘exhibig ol | £
Oyp

pattern due to the phenomenon of:
(a) Diffraction .(b) Polarization
(c) Interference (d) Surface tension

The distance between two dark adjacent fy
f
mathematically written as: ool

(2014

(2015
LML A
(a) AY—, d (0 m"-. i
,_Ad _d
() =Sy @ av=3 -
In Young's Double Slit Experiment, slit Separation y=

0.05 cm, distance between screen and slit D = 2qp o
fringgs separation x= 0.13cm, then the wavelength -p‘
of light is; (2015
(@) A=123x10%m (b) A=3.25 x10"m

(©) A=455X10°m (d) A=5.1x10"m

For bright fringe fm:maliom, the path dirferehcc is;

@ (na;%)x '

©) 2n+1 )% where n=0,1,2,.....

(b) nA wheren=0,1,2,...

’ +
(d) (Ezil') A wheren=0, 1,2, o.e.

(a) wavelength (b) wavelength of sound -

(¢) velocity of sound  (d) velocity of light

ALY

SHORT QUESTIONS

1. The center of N_ewl'on’s rings are dn’rl’(, why? 5
(LHR 2011) (GUJ 2011) (SAG 2019 G])
Ans. The path difference between the rays reflected at the top

and the bottom of the air gap at the point of contact i.s
zero. Actually, the ray reflected from the top of the air
film does not undergo any change in phase but the ray
reflected form the bottom of air film (i.e. denser) suffers a
phase change of 180° or ar additional path difference of
M2 is produced between two rays over this point of
contact. Hence,-instead of a bright spot, a dark spot is
formed at the center. .

(2016)

%

s

Solted Past Papers (2011-201 9)

gl nditions two or more sources of light
7 Pu"‘“r wh‘:;;:rgnt sources? (LHR 2011, 2014: GI)
as
pehave

(GUJ 2013, 2014, 2015, 2016)

(BAH 2013) (RAW 2011,2019 GIy

2012, 2013, 2016) (FAS 2012,2016, 2017)

(DGK 2011,2012) (SAW 2012,2013,2017)

¢ sources of light behave.as coherent

wo Of mor! he light emtitted continuously be the

‘th(r;w same period, same wavelength and
Ccsm:‘;onslﬂm phase difference.

ing

di interference fringes
istance between inter '
can he d aration between the slits of. Young’s

arrcct.by‘r'l'l‘f f:“,,p,, fringes disappear? (MUL 2019 GI)
e LHR 2012, 2017) (FAS 2013) (DGK 2013)

(mula for fring spacing is given by
AL .
v 3 ith the d f
ing spacing increase with the decrease o
I 5"°ws(§}-'§;$:iéfween slits), if ‘" is increased, the
@ (e bl'etwcen the fringes decrease, they come closer

(MUL

The fo

" dlgmcs (hese cannot be distinguished, here uniform

Ans.

Ans,

@

?°‘eg§tty of light is seen and fringes disappear.
in! -

ders spectra
1d you manage to get more or
Hs(i,:g:(:‘ll:ﬂ'czent grating? (LHR 2013: GI, 2019 GI)
u

(FAS 2011, 2014, 2016) (BAH 2019 GI)

(RAW 2013, 2014, 2016,2017,2019 GI)

(DGK 2012, 2014) (SAW 2013, 2017,2019 GI)

As we know from the formula,
d sin@ =nA

On increasing the value of ‘0’ when 0 becomes 90° then

the maximum value of sin® = 1, so it is ignored. Thtfs
for a given value of A, the order of spectrum ‘n’ is
directly proportional to grating element d’ie:

necd

Bu d = .

i

Thus, we conclude that in order to get more orders of
spectra, we should increase the grating element ‘d’ i.e.
spacing between the slite on the grating or decrease'lhe
number of lines per centimeter ruled on the grating.

-"Hence. The best way is to reduce the no of lines on the

grating. ‘ . .
Can you- obtain Newton’s rings with transmitted
light? If yes, would the pattern be different from that
oriented with reflected light? (MUL 2011, 2012)
(LHR 2013 Gl1I, 2014 Gl1, 2017) (FAS 2016)
: (SAW 2013)
Yes, Newton’s rings can be observed with transrpi{ted
light. In case of transmitted light, the fring pattern is just
Opposite to the reflected ‘pattern because of no phase

Change of 180°, 1t means that the central spot of *
Wlon’s rings in this case will be bright inside of dark

due 16 transmitted light:

' Ans.

(MUL 2011, 2012, 2016) (GUJ 2012, 2013) -

2. The width of interference 2.

Physics [Part-[]
What is Huygen’s Principle? (MuUL 2013, 2016)
(LHR 2014 Gl, 2019 GI) (GUJ 201 1,2014)

(BAH 2013, 2014,2019 GI)

- (DGK 2012) (SAW 2013
This principle consists of two parts; ( 417)

(i) Every poirt of a wavefront ma
source of secondary wavelefs
forward direction with a 5
propagation of the wave,
(i) jrhe new position of the wavefront after a certain
interval of time can be foung by constructing a
surface that touches all secondary wavelets.
7. What are coherent sources of light?  (LHR2014)
(SAG2019GI)
Two or more sources of light behave as cohereni source
if they have no phase difference or have a constant
phase difference between waves emitted by them.
8. Name the phenomenon which confirms transverse
nature of light waves, (LHR 2016)
Ans. Polarization.
9, Do the frequency and wavelength change when light
- passes from a rarer to a denser medium,(LHR 2011)

6.

Ans,
y be considered as a

which spread out in
peed equal to the speed of

Ans,

When light passes from one medium to another,
wavelength changes but frequency does not chan ge..
10.  What is monochromatic light? (LHR 2013)
Ans. The light which consists of a single wavelength is called
manochromatic light. :
11, What is the phase relationship between two points on
a wavefront? (LHR 2014)
Ans. The phase difference between two points on the same

wavefront is always zero.

12.  Can white light produce interference? (LHR 2015)

; " (GuJ2011)
Yes, while light can produce interference but it will not
be clear as the fringes of different colours will overlap.
13. . What are the main differences between interference
and difTraction? . (LHR 2016) (MUL 2019 GI)

* (FAS 2012) (SAG 2017) (SAW 2012)

Difference between interference and diffraction
1. Interference fringes are 1. Diffraction fnng‘eos :hr:

Ans,

i : ined due
obtained due to- the obtained e
iti f light superposition of. ight
-zz}:ne;:go Sllwl}ror: two coming from different
different wavefronts parts of the same
originating  from  two wavelength.

nt sources. . R
cohere The width of diffraction

fringes is non same.

The intensity of .aIl the
bright fringes is not
same. It is maximum for
central  fringe  and
decreases  sharply .ror
first, second etc. bright
fringes..

fringes is generally same.
3. The intensity of all the 3.
bright fringes is same.
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14, On what faclors'docs the fringe width de, A
A X (LHR 2017) can be mcr_cascd by. i
. L (i) Increasing ‘L’ the distance between the gp; ]
Aus. The fringe width is given by Ay =5 screen. 1ts g '
i) Usi i f large wavelength ‘). \
™ . . . (ii) Using a light o ge gth*A,
s thc.ﬁ'mgc width depends on: L (iii)Decreasing ‘d’ the distance between (he |
(l) The distance between the slits and the screen (L). 21 . Can visible light produce interferey Wo g);
("J The wavelength of the light and (A). Explain.  (MUL 2012 Annual, MUL zofle fflnz
(iii) The distance between the two slits (d). ) . (BAH 2019 GI) (FAS 8 "Dp}h"
15.  Define diffraction grating and grating clement. (RAW 2014 2012012. 20]", 15
(LHR 2017) <916, 201,
-Ans. Diffraction Grating: A Y (SQG qu_:lcl)’.(?GK 2012: 201.9 GI) (SAWIG?,' Aﬂ;‘
A diffraction grating consists of a glass plate on which s l-mc:rrcmcm:lsfl-r.nc 'g;‘! s ;:lh"e light can og It
very fine equidistant parallel lines are drawn by means roduce int fl Bes. f's.cac comp"“c_ﬂl coloy; %
of a fine diamond point. The lines act as an opaque p' uce tnierierence Iringes corresponding tg it A
through which the light cannot, pass, while the spacing vavelength. ’ i)
between the lines on the glass plate act as slits through 22.  Differentiate between constructive and geg
_which light can pass. A typical diffraction grating has interference.  (MUL 2012: Supply) (SAG 2()1';‘““I ’
about "400 to 5000 lincs per centimeter to produce Ans. Constructive interference: . G
d‘m'*‘.“"’“ of light. The constructive interference will take place ;
Grating Element: i b ace if the %
ng | : difference between two waves is zerp or j
The distance between the centers of two adjacent lines “multiple of waves length, that is: ey i
or slits is called grating elements, which is denoted by d. Path different =d = 0., 2A, 3\ + mA -
Grating element = =‘\£, Or in general:
16. ° What is the diffraction of light?  (GUJ2012) d=mi . '
Ans. The property of bending of light around obstacles and Wh =0, ;
spreading of light waves into the geometrical shadow of D e o O b3 i An integer
_ an obstacle is called diffraction of light. ~ * estructive interference;
17.  Define wave front and sphérical wave front?(GUJ 2013) gf;eii?;“:: mtetl;vf_erence will take place if the Path
g etween two waves is odd integral :
SAG 201 : - tntegral mult
Ans. Wave front: ] ( 9GD v of haht wave-length. That is: ) ol
Af surface at which all the waves have same phase of Path difference = d = 12312, 5h,....
vibration is known as wave front. ) g 12)% . ;
Spherical wave front: Or d = (m+%)37 :
When the disturbance travels out in all direction from a ) MWhere  m.= 0,1,2,3; 4+ oo n -
‘;:;)Tet ;}ource of light the wave fronts are called spherical 23. Explain whether the young’s expen‘mént is an
NG onts. - _ experiment for studying interference or diffractiog | A"
. b, y tj;)es da;k region not observe at the center of effects of light. (LHR 2019 GI) (MUL 2014) | -
the pattern when diffraction of monochromatic light
s studied due to narrow slit. (GUJ 20;%)_ ~ (BAH 2011, 2014) (RAW 2017) (DGK 2011)

Ans.  The region b/w any two consecutive minima both above A ’ lit . t(SAW2017,2019 < 2‘8
and below 8 .will be bright. A narrow slit therefore Ansv Yomgs double slit experiment is basically used to X
produces a series of bright and dark fringes with the firet s.tudy interference effect of light. However, spreading of A

1 bright fringe at the center of the pattern. N ' :;lg,hfﬁ; ;{:ﬂ‘;r thle bedlg‘e st :ff the SI::C pfoduccs s "
. Give the list of two substa - o ] ects but interference phenomenon playsa | °
rotation when they are o so,r:lcg:nwblch show optical prominent role than the diffraction phenomenon. Since
A i g MU-L 2011: dlfﬁ'a'cnon occurs along with the interference in the | 29
Ans. Certairi organic sub ( 011: ANNUAL) experiment, therefore the same experiment is also used
aoid showg 1 Isu stance, such as sugar and tartaric to study diffraction effect. But diffraction is"special type | Ans
" o i optical rotation when they are in solution. of interference, so interference phenomenon has an '
0. Pk :t,saé'i glepe,qdence _factm;s of fringe spacing in _~ upper hand upon the diffraction phenomenon. 030,
s ,The fi.ngc :F;a;:;t ?x';/enment;j(Mngou: SUPPLY) 24.  What is optical rotation. (LHR 2019 GI) (MUL 2016)
3 in Young’s double slit i is’ | - i
give by £ It experiment is (RAW 2011) (DGK 2013,2014 GI) | Ans
T 5 Ans. Optical rotation: - . LY
ay =g When a plane polarized light is passed through certain
= cws@l they rotate the plane of polarization Quartz and

Solved Past Papers (2011-2 019)

7
This relation shows that the fringe SPacing (2[
(o

') . . :
Mt-lj

3

Wi

pend?

|

Sy e of P

. (i) It is, used to: measure distance with e

Solved Past Papers (2011-201 9)

pical examples, which are termed

arc ty]
3 ploraté
gdiu' ”yucll\/c Crys“’ls' I @
$ opti® 7, er thickness of such crystals will rotate
8 i millime olarization by many degrees. Certain

ch as sugur and tartaric acid, show
they are in solution. This property

al
the P‘c substances st
an be used to determine

gan! jon when

ofE | rotation i
,quc ; ;” active fubst.xnclc:“;n
of o7 entration 1n the so =
(heir €° s ditions for detectable interference.
write the con (MUL 2016)
. for detectable interference.’
onditions of light waves is not easy to observe
ln:erfcrcnc he random emission of light frqm a source:
pecd clﬂfv‘m conditions must be met in order to
folloY

y henomenon ‘ .

observe thte fer""g beams must be monochromatic, that
inte E .

0 Thefa single wavelength.

is 0 ing beams of light must be coherent.

V' (MUL2011)
(SAW 2019 GI)

hich all the points have the same

(2) The interfer

fine wave front with its types.
pelt

ce on W
Such 3ofs'u:i%ratiori is known as wave front. There are
phas¢ T
n.wstg:::éal wave fronts (i) Plane wave frgms
: .
()herical wave Fronts: .
Sp fronts in which the electromagnetic Wjives are
The ‘\g;‘;:d in spherical form with the source is called
ropa : :
: herical wave front. . N
sp | wave fronts transmitted energy equally in

The spheries nd the direction in which the energy is

all directions @ -
travel is called a ray. . | ‘

Wave Fronts: . 5
ilil::ﬁu portion of spherical wave fronts which is far

away from the source is called the plane wave fronts.
Find out fringe spacing between two con;;ezc;ltll\;e

i i . (BA 1
bright fringe? ) / )
Ez'lcivﬁ'ing'e have represented a wavelength, diffarence in
height. The increasing or
conse;:utive height is calculated as AY ='T ;

. . f
ite the conditions for detectable interference o

:i;,;lt.e . © (FAS2013)
i. The interfering beams must be monochromatic that
is of single wavelength.

The interfering beams of light must be coherent.

ii:
?(FAS 2014)

Why central spot of Newton’s ring in dark
The center of Newton’s ring is dark due to destructive

interference.

Write two a'pplicalions of mechelson interferometer.

(FAS 2016)
xtremely high

precision.

t 32

decrease in the existing. -

(RAW 2012) -

Physics [Part-1}’
What do you mean by wave front and ray o([IighL / ’
(FAS 2017) (BAH 2019GI) -

31,
Ans.  Wave Frong;
Such a surface on whj
r ich all
phase of vibration is the
A Ray of Light: .
- A line normal to th / i e
direction of moti fc e _from, Goch glves the
grsctiona 1on of the wave is called aray of light,
ray is always Perpendicular to the waye front.
State two conditions for detectable interference.
' ’ ) (RAW 2012)
(I) Thc- interfering beams miust be monochromatic.)
gu) The interfering beams of light must be coherent.
n young’s experiment, one of the slits is
with blue filter and other with red filter, Whncto\:glt’ﬁ:
be the pattern of light intensity on the screen?
. . (RAW 2013)
When one of the slits is covered with blue filter and

N
pomts have the )
known as wave front, same

Ans,

33.

Ans.

the slits of young's experiment, having different
wavelengths. But for interference the two sources of
light should emit light of same wavelength
(monochromatic). Hence we get mixture of the two
colours on the screen of constant intensity.
34. ExPlain the interference in thin films. (RAW 2013)
Ans. A thin film is a transparent medium whose thickness is
comparable with the wave length of light brilliant and
 beautiful colour in soup bubbles. And oil film on the
surface of water are due to interference of light.
Write three factors on which interference in thin
film depends. (RAW 2016)
The value of path difference between the rays reflected
form upper and lower surfaces of a thin film depends
upon the following factors. -
(i) Thickness of the film.
(ii) Angle of incidence of rays on the thin film.
(ili)- ~ Nature of the film.
What do you understand by thin film. (RAW 2016)
A layer of extremely small thickness ofl cenain
transparent medium is called thin film. When light falls)
on a thin film, interference fringes are formed due to

35.

" Ans.

36.
Ans. -

.

the film.
(i) " Surface of soap bubble. ; .
(i) A thin layer of dil film on the surface of water.

(iii)  Cracks in glass plate.” -
Describe the principle and working

interferometer.
Michelson’s lnterferom;ter_:
Definition: A device which is us!

accurately. 52
As wave)l/ength of visible light lsea‘ﬁu 4
e ecision: A benuszd 'l:diThelson devised this
gre;:.\nfer:tc ::1(1,;8 ll?lsing the idea of interference of light
ins

of Michelson’s

3 .(DGK 2017)

Ass. od to measure distance

small, optical
o distance with

(i) It is used to’ measure

wave length of light used in
experiment. i .

rays.
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other with red filter then blue and red lights come from -

interference of light reflected form the two surfaces of



Physics [Part-1]

38.

Ans,

39.
Ans.

40.

42,
Ans.

.As grating element d is calculated as:

Principle: It splits a light beam into two parts fmd u;lcn
recombines them to form an interference pattern alier
they have traveled over different paths.

What is the difference between interference fringes
"and diffraction fringes. (SAW 2013)
Interference fringes: The super posit‘ion c.!l't\\'o waves
having same frequency and tm)'clllng in the same
direction results in a series of bright and dark fringes
known as interference fringes.

Diffraction fringes: The formal fringes due to bcnding
of light around the obstacles are called diffraction
fringes. .

Define wave fronts, also give its types.
\Wavefront:

Such a surface on which all the points have the same
phase of vibrations is known as wavefront. There are
two types of wavefronts. ’

(i) Spherical wavefront

(SAW 2014)

(i1) Plane wavefront
0] Spherical wavefront:

The wavefront in which the light waves are propagated
in spherical form with the source is called spherical
wavefront.

(ii) Plane wavefront:

At very large distance i.e. infinity from the source, a

small portion of a spherical wavefront will becomes

very nearly plane. Such a wavefront is known as plane_

wavefront.

The direction of prépagalion of wave is along the line
normal to the wavefront is called a ray of light. )

What is Braggs Law. Write down its equation.
' (LHR 2019 GI)

~When 2 beam of x - rays of wavelength A enters a

crystal. Then the maximum intensity of the reflected ray
occurs is called Braggs law and is written as.

2dsin® o= nA

5000 lines per cm has been ruled on a’ diffraction
grating. Find its grating element. (LHR 2019 GI)

Now it is given that

L . -, _ 5000 line
d = N N = cm
" =1 500000 lines
4= Soo000 N = m
d = 2x10%Ans. L = im

What are Newton’s Rings explain briefly.(DGK 2019 GI)
NEWTON'S RINGS: .
“The circular fringes formed due to the interference in a

" thin air film enclosed between a plano convex lens and a

plane glass sheet is called Newton’s Rings.”

Solved Past Papers (2011-2019)

~ single source passes through two narrow slits 1.00 my
 apart. The interference patter is observed on a screen 22§

occures at 6 = 0.25°. The wavelength is 650 nm.

. . A light is incident normally on a grating which has 25 x

5% o (LHR 2012: GI1, 2014: GII)

Explanation:

A p]pno convex lens of long foca len th
contact on plane glass plate. A thin qjr %'l is Plag

between these two, Its thickness g zclrm o
)

coﬂmct ‘O’ and gradually increpse
end.

s to Poj
ards i, :‘)‘v

Consider a monochromatic beam

made parallel by means of a’lens, Usin i
Al . g a

'G', these rays are reflected towards megl;s:g shf:

Suppose a ray of light strikes the upper surface o;l:h b

O light, vy

film along normal. This ray is partly reflected apq 3 Il st ord stal. What is the inter-plane Sp(a;i:%l ;gl;};c
refracted. The refracted ray is again reflecteg fro whl (502, Janes in the erystal? tals. Also write down .
lower surface of the film. These two rays reﬂectedm reflect iffraction of x-rays. bylenEts (BAH 2014)
the upper and lower surface of the film ere cohmmfm v isc}lssli 1 of X-Tays diffraction. 3 2012) (SAW 2018 GI)
These rays will interfere constructively or degmm'i " applicd (LHR 2014 G) (GU‘)‘ is used to view an
as observed through a microscope ‘M’ which is fo:::]: . light of wave length ?,8 “n;nnure of the objective” -
on the glass plate. So a series of dark and bright g |3 So 'u:r:mder a microscope. i elagfre-so]mion ’
are seen with centre as ‘', called the Newton’s Rings_u ?bjego cm. Find the limiting angle "(B.AH 2014)
-Central Ring is Dark: is0. double slit - experiment - and
At the point of contact ‘0, the thickness of zjrf.| ‘. . the Young's do . i i
zéro. So due to the reflection from the denser rrneﬂc{:n" n Dlsc;i?netnle positions where the dark s b(r;_[;;i:; ;r{;r;[ie)a
an additional path difference of A/2 is introduced, Asp dvcill:be observed? L el Bapckon® and
“result, the central ring is dark due to destructiy | - e ¢ arc thin ﬁlms?' Explain the ¢ 201
‘interference. f5, What of Michelson’s interferometer.  (SAG 2012)
R al wmk:?lfe and cxplafn the diffraction of x-rays by crystals
T ON 16 ?:;i)bmn Bragg’s equation. * (SAG 2017)

Long Questions
Yello scium light f wavelength 589 nm, emitted bya
cm away. How far apart are two adjacent bright fringes!

: ) : (LHR 2013: GI)
In-a double slit experiment the second order maximun

Determine the slit separation. (GUJ 2013)
(LHR 2012: GI1, 2015: GI1,2019G))

. (MUL 2011, 2013) (FAS 2017)|

.+ (RAW 2016) (DGK 2019 GI) (SAG 2019 GI)
Describe how michelson measured the speed of light
(LHR 2012: G])

10® lines per centimeter.-Compute the wavelength of.a
spectral lines for which the deviation in second order is

-—

0.

2. 38.
- when light falls Normaily on a diffraction grating having

Selved Past Papers (2011-2019) -

.

Truction and working of Michelson's

e <o (LHR 2015 G1,2017, 2019 GI)
i meter (FAS 2016) (SAW 2013)
jote” e ° Double  Slit experiment to study
relation for fringe thickness,

(LHR 2011, 2013 G, 2017)
2012, 2019 GI) (BAH 2012, 2019 G1)
(MUL 012, 2013, 2017) (RAW 2019 Gi)
(FAS 7 sAW 2019 GD) (GK 2011)
waves? Describe Young’s
N (LR 20;7) (Rlz‘-\\:v,z'm l)f
t . »s experiment for calculation o
doutl:n:: he Michelsons € p(GUJ 2013) (MUL 2014)
pest, clight- ‘ ; on grating which has 2500
P h‘:risgiﬂci(.]cn‘mr:_orgi‘ril)putc gthe wave length of a
AVEL o centime nich the deviation in second order is
i Wjine for ¥ (GUJ 2014) (MUL 2011 ANNUAL)
(RAW 2014)

2 5 2
f light. Derive

. . of light
o jnterfercnce RiEE
\\"h'-“ 15 'Cxpcrimﬁ .

wave front = et (BAH 2011)
pefin s double Srlg;xg‘]so nm are observed to undergo a

3 of wavele Bragg angle of 13.3° from a quartz

XS P Ceflection at 3

Explain young’s double slit experiment and determine the

elation for linear distance on the screen between éc!"j;;:%u'
f : : " .(SA

bright fringes. - .

\:rgité in detail interference in thin film. (DGK 2013)_

How wavelength of monochromatic light is .measurcd with thc.
help of Miochelson’s interferometer. o (Dq K 201f1)
What is diffraction grating? Explain diffraction using
diffracting grating. (DGK 2017) (SAW 2014)

. X-ray of wavelength 0.150nm are observed to undergo 2

first,order reflection at a Bragg angle of 13.3." from the
quartz crystal. What is the interplaner spacing of the
-reflecting planes in the crystal? (RWP G12018)

A second order spectrum is formed at a an angle of 38.0°

5400 lins-per centimeter. Determine wave length of the
light used. (SAR GII 2018)(DGK 2018 GI)

: Sodium light -of wavelength A = 589 nm, is incident
nomally on a grating having 3000 lines per centimeter.

What is highest order-of the spectrum obtained with this.
Frating, (LHR GI 2018) (SAG 2019 GI)

24.

25,

study the interference of light,

—— Physit
Descn'bc diffraction of X-rays by o S [Par kL
Bragg’s equation and whar gre 0 2 derive

diffraction, (BAH 2019 Gc[) l(lses of Xerays

igeton. SARGI 2
Discuss in detail the Young’ "

Periment o
3 (LHR Gt 2018)
s

CHAPTER—10 _]

nt. Derive an expression for fringe spacing in -

2)

4

* (a) Telescope

5

7

8)

OPTICAL INSTRUMENTS
p e v - i

S ECTION: 1745

Choice Questions . -

FEEancPinijab: B,
)

The final image formed by simple microscope is:

. (LHR 20.”) (BAH 2011) (RAW 2013)
(a) Virtual and inserted (b) Virtual and erect
(¢) Real and erect (d) Realand inverted
The image formed by simple microscope s:

. 4 (LHR 2013 GIn)
(a) Realand inverted (b) Ercet :
{c) Realanderect  (d) Inve
The refractive index of water Is 1.3, The speed of light
_in water is: "

(LHR 2011)
(@ 3%10°ms"  *  (b) 1.8x 10*ms™ :
(¢) 23x10°ms™’ (d) Zero
II 2 single convex lens is placed close to eye, then it is
being used as: (LHR 2013 GI)
(b) Microscope

_(¢) Magnifying glass (d) None of these' X
The distance of near point form the eye is about
(LHR 2016)
(a) 25em- (b) 25dm .
_(c) 10cm d 25m '
The least distance of distinct vision for normal eye is
Cee T . (LHR 2016)
(a) 0.25mm (b) 25mm :
(c) 025¢cm (d) 25cm jack i
the central core of the jacket is called.
A layer ov'er € r iy
(a) Jacket .(b) Plastic . . :
(c) Cladding (d) Rubber

If the speed of light in yacuum is C, then its veloci;y;) :13[)3
medium of refractive index 13is. (LHR‘ |

@ 13C ® ¢
© 1.‘-'3. " @c
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. Physics [Part 1 e ena of light is used in
9

Which of the phen (GUJ 2011)

tical fibers? .
of light through 07C? (GUJ 2011 SUPPLY)'
: ‘Polarization
: I reficction (D) Po
) Total internd . X i
EC) Interference (d)  Diffraction i
For normal adjustments the length of “g&?%‘l;ﬂl
r
0 (c(:cscopc is ®) 0 ( )
f. ole
@ & o &
(l.‘) |'°+r, ( ) fc

Which combination can ensure less diffraction and
o more details to be scen by compound microscope?

(a) A wider objective and red light ~
(b) A wider objective and blue light
(c) A wider eyepicce and red light
(d) Awiderey epicce and blue hght

12) The minimum distance from the eye at which an object

sppcars to be distinct is: (GUJ 2012, 2016)

() 15cm (b) 20 cm
(c) 25cm (d) 30cm
13) The least distance of dlstnnt vision is: (MUL 2014)
(@) Sem “(b) 10cm
(€) 25cem (d) 50 cm

14) If N is the number of rulings on the grating than the
resuhmg power in the mth order diffraction is equal
to: (MUL 2011 ANNUAL)

(a) R=Nﬁ

(®) R>

© R=}n

z|a s‘a‘z

(d R=

15) The magnifying power of a leleschnpe’- in’ normal

adjustment is equal to: (MUL 2012 SUPPLY)
£, ‘ f
LI L3
(2) T, (b) f,
s 1
© foxf. @ 7

16) In the focal length of 6b]ect{ve and eye piece is 10cm m

and 0.5 'cm respectlvely, then magmfymg power o
telescope will be:

(MUL2M3) o
(a) S (b) 0.5
() 10 (@) 20 _ -
17) Infra red light used in optical cnfr{mhﬁ_ication has wave
length. (MUL 2014) -
(a) L1l pm T () 13 pm -
(c) 1.5 pm (d) l7|.1m
18) The ratio of lhe size of image to the size of objecl is
_ called: (MUL 2012 ANNUAL)

(@) Focal length’

(b) Visual angle -
) Reso\v'mgpower

(d) Magnification )

\

(GUJ 2012)

Solved Past Papers (2011_2019)
propagation -

R S0tved fast Fapers (2011-2019) Physics [p
1¢s [Part-[}
- ths 100cm and Scm used as 43) Mﬂgﬂ"ymg powerM
19) 1 “a" 5 e least: distan 3 focal lc?fu. of a telescope. Its length for e (DGK 2013)
magnification of 5 mnv:ccl of distnjcy Visioy lpa S pd €¥€ e (FAS 2016) @ % fo (®) fo+fe '
be: X S of foeqy | gll ey |)l c(d‘ dl“smﬂ:“t (b) 105cm ’
@ 144 L Gy gm'}" ) ]"‘ " (d) 1000cm © & @ fo-re
- -2 b 95¢ t oof ;
oI ()1 | ( Oocﬂ‘ . (e essential cumpone‘;\\s 200161 44) The least distance of dmamvmm o
© 141 f o> s {Aa2016) @ 5Cm ® ey DK
20) F " W 1= )“‘hi:‘:ﬂ“‘clcr (&) Teleseon? €) 25Cm @ s0Cm
or a lens of hi 4 3 et nator d) Microscope .
length sho gh_angular Magnificay o colli™ @ angle subtended by a 45) If the object is placed with in the focal lengty \
@ 1 uld b . . on, ¢ ' @ 7 otad! gperiments 1_"“ 4 (FAS2017) * - convex lens its image will be: (DG%(IOM a A
ntcrmedmte (®) Large [MULz.,“\ © chC‘S S ded mirror ist . _ (@) magnified ®) emect 11)
(c) Vcry small i IS‘) 1‘ gl it S X .
21) Magnifyi (d) Smal )3) lﬂ ® E"d {c) virtual (d) all of these
Ying power of astronomical telescope | d 46) Il the object is at Scm from the lens of simple micr
fe/ . ‘ (h:UL o §" @ E T d than its magnifying power will be: (DGK;:)C;J%Q
@ g Jo y (@) 5 ®) 10
o/ | % ead le of refraction
© fe+fo ) fo _f;e ©1° gle of incidence l\lvcl:icn the ang e&;“:’v f;a”) © 15 (@ 25
22) The light emitted f ome BT 1yis angle s €2 . 47T) In Michelson’s experiment; the relaij
wave length orm light emitting digge (Lrpy, | 9 M5 me 90 e (b) Incidentangle the speed of lightis: - 98 el o find
@ 13 4 (MULJQ becophﬂse angle : ) Critical angle ¢ (DGK 2017)
© Sﬁ: ((b) 1.4 um Vg (ﬂ)) pef active a0 cm (hrough eye-plece in telescope is: (@) C= 163 (b) C=16fa
d) 1.6 um c e sce 014
iy \ W (h‘5 final im2B (RAW 2014) s o ﬂ l6d
) The formula Cmin =122 7} for resolving Power o 'l jarge and inverted @ c==F
I n
was given by: ML ¢ @ Real :| cnlarge and,_ﬂ:(fck 5 48) The minimum distance from the eye at which an.object -
(a) Newton (b) Michelson 01y ®) virtd " cnlarge and inverte “appears to be distinct is: (SAW 2013)
(€) Young (d) Rayleigh (©) virtu? ’\ ree and erect " (a) 15em (b) 20cm ; -
24) The magnifying power of a canvex lens £ © Reah, €02 d from LED has a wavelength in optica (¢) 25em (d) 30em
10cm is: - O el leagy Jight emitte (RAW2011) . - P
. (MUL 25| 5) € ' 49) When Newton's Ring are seem through the transmitted
(a) 35 () 7+ ] fiber- - ) 13 pm light, then the central spot is: {SAR G11 2018)
© 9 @ n’ @ 13°P @ 13m’ ~ (a) Dark " (b) Blue
25) Spectrometer is used to study the: (BAH 2y 0 13 m,:ﬁcatw“ of a convex lens of focal(}‘::%hzt)(:g‘ @ Bright @ Red
(@) Sl?ectm.. (b) Interference y) The BeE ) ,50) Product of number of rulings "N" and the order of
) (¢) Diffraction . (d) None of these s, 25 (b) 3.5 diffraction "m" is equal to; (LHR 2019 GI)
6) :it“:etl;o'mes possible to send light into mncce(sl;:;: ghm (2)) ;-5 (d) 5 i_ca‘ oiescopdis () Resolving power (b) Magml'canon
(8) Coaxial cable (b) Fibre optic 01) Erhe final image obtained by astronom <. (RAW 201'_,) () Near point (t_i) MagmfymgPO_we.r G
(c) Copper wire " (d} Glass wire il i . <tual 51) If f, = 100cm; f, = 5 cm length and magmll‘{;\:‘g;l;l‘v;eégf
27) The colhmnlnr in.a spectrometer is used to: (FAs 2011 ‘ Erect (b) Virtua . . an astronomical telescope is: (
)} @ All of these 5cm;:2 95 cm ;20
- ()’ Disperse the light beam © Magnified * @ il (a) 0.05¢cm;20 (b) 3
(b) Reflect the light beam 1) The light emitted from LED (Light emltlu(l‘%:& ;)0”3)5 ‘() 20cm; 500 (dy 105em ;20 | .
() Make the light beam parallel . wavelength: ' 52) Magml‘ymg power of the lens is 6 then \Iisﬂf‘:';lm;'g:)
(d) Coverage the light beam » (@ 1.3um (b) '1 2um will be: (
28) The value of criucal angle for glﬂss-alr hn\mdnry st (© L4jim (d) LS5pm " (@) 4 (®) 6
_ (FAS201) ice used for viewing distant objects is called: ©5 (d) 4.5
(a) 41.8° © a5 ) Adeyice . (SAG201D) | . ooy \oonifying power of telescopeis:  (MUL2019.GD
C() 428 (d) 42 @ Telescope— {b) Spectrometer @ foth ®) fo-fe
29) The magml‘ymg Power ofa simple mlcroscop(;l:'s e (©) Microscope (d) Magnifying glass ) . 2‘013) 5 1 (&) 5}
. : : . . (SA Q
X d . 41) Least distamce of distinct vision ; fe . ulhit
(a) 1+T (b) 1 —'f (2) Increases with age (b) Decreases with age . 54) If a ‘convex Lenz of focal length ;.:ml:l:rut tllzlewfo:
d - d (¢) Remain const with age . identical halves along the Lens s AG 20191
(C) +5 (@. l"p_ TR (6) Becomes infinite after 60 years .length of each halfis:
5cm) - 42) Th wer of microscope OF 3 5
30) 'll;he magml‘icnhun.of a convex lens of focal(?:gigmtl‘; ) m:scl;::; ) :1[ magml’ymg po (SAG 2017) L@ > 1 o) 2f
(@ 3 '(b) s - (2) Metre () m?’ ‘ e © f (&) f
()6, (@) 20 { . () Dioplre (d) No unit ra |
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woteed Fast apers (2011-)

sics [Part-1]
Py [ T by cyepiece of compound

019) >

Z5) The image . 8 T h
55) Th o cope 1 (SAG 2019 GI) ‘ he normal po Solved Past Papers (2011-
microscop _ o1 and diminished object o man ¢y, v — P 11-2019) .
(@) Realand magnificd (b) Realan (ISAEC distanc the eyp §f ca s T adjusted at the principle focus of resolvifig Phys;
(c) Virtual and enlaree.  (d)Virtual and diminished c;:S:;l)“ed: Is oo im smc ray of light coming out of the lens secnby th E°W'=r‘-A‘1hus more details of gy ics [Part-[j
i Y . ! 5 -
56) Microphone com (0% (SAW 2019 GN) © posioin e et I e pasing through e e ey As by wsing the formyy - O 620 B
(@) clectrical signal inte sound signal 9) “mngc O"Tt ) D?ar Poin (Q; l: lhccol“cs pard giference petween  angular pi d .
g b f e . . . A ¢ ‘ d
(h)lcl‘.c[ric.\lslgnul into light signal o A Convey Icngn‘:-ublmplﬂtc:t;nck Poin, 011) bﬂ‘pmln al:': nd resolving p0;voe‘r1 20(; t.lptlcal 6. Find the magnifyi 1.22),
(c) licht signal into clectrical signal © ther ill be largest annds'd € fog E,n “mcﬂt(‘- . (LHR ' kuG1Y focal leng(hg YINg power of a conyey lens of )
= . : 1 . . . 0 A
(d)- sound signal into clectrical signal ‘ (8 Less than 25 e Cleareg w;l ln.,m 4 rrlS"umc:aUL 2011, 2012) (RAW 2017) (S_AW.ZOB.) " (LHR 2013: G| 10 cni
ifving power of a magnifyi ; (€) Great (b) N LIS . ver or angular magnification is .Ans. f = F 6D
§7) The magnifyeng p gnifying glass is: 10) What s Icl: than 25 ¢, @ 1 €ar poing gt mggnif)""g po¥ T he angles cubtended by the i = - 10cm
. : tio : - =
4 [ -(BAH 2019 GIy through hvz {:;:;‘liuln f cr"'f"“)' y 5 Eh;ncd E rlﬂhmugh the optical device to that M %5 em (near point) -
2) 1-7 - : : . e ¢ e ided eye. The =
(@ 1 ) ! n; such th ums hayjp, Ble.in 0 e object at the unaide Y 3
! . d atn; > ;7 E refractiye ln;m oy, '"”gndcd Yy fan instrument is its ability to reveal ‘M = 14 d )
© I @ 4, (@) sin™ (ﬂlz) , ety ..l:; sub;;ing P°“".T (:;r;hc object under gxamination. Tf .
- n R eSO, ails > oo
d . f . © cos! (D . (P) cos™ (Ei) u“'!j :ﬁ minor det agnification is that due to enlargement of M = 1+ 25cm
5§) \hen ngI.u ny l'm\'els from one medium to anoth . cos”! (-2 he jmi m-‘s must not be lost. Lens defetts mainly 10cm
characteristic which docs not change is:  (BAH 201;"1(;‘:10 - 11) An object 15 ¢ (d) sint (M2 N R its dctﬂti vomatic  aberrations limit the ] = 1+25 =35
(a) Velocity (b) Wavelength 19 G cm from the Je ™ from g |eps prody Sphericﬂ on of an optical instrument. . " Sketch ray diagram of compound micy,
(c) Amplitude ney - 1. What is the focg) |::’3real Iy qgnificatt® a cheap microscope for use of the ’ (L:"’Pe-
y 7 a) +15¢m .. Bth of the |En:-;l° _ pe €% . image scen in such a microscope have Aps. R2014: GIN)
12 515) +10em (b) +20 cm ay | * ehilOrT oe, WhY is thisso?  (GUJ2012,2013) g :
) e he v o (d) 425 toured €557, 2011) -
1) The centre of Newton rings is dark due to: ) point ;’:“e of the least distance 0;1:]1 = (LHR 2012) (MUL2011 =
(a) Polarization 0! (2008) (@) 20 c?_ for a normaj b Istinet vision ore (FAS 2012, 201 6) (RAW 2016) (DGK 2014) :
N . . . an ey . . q.
(b) Dcslruchye interference © 10cm () 25 em eye. (201?; mage seen in a cheap n:lcroscoge llrlavc ;o;ourcfj 2
(c) Constructive Interference ' 13) In a co - (d) 15em : s THE 1o defect of the lenses. Such a defect ‘is :
(d) Relflection. - . =20 m;"mi:'?d ‘microscope, the mappificq: e as chromatic aberration. A lens acts like two u oy
2) Which of the following lights t @ lM =g;2|gapnn by eyepicce =“§'l‘n ication by Objecty, k“,z\:; place end to end. ljhis give |rlisle to di_spe‘rsion qf : e
optical fibres? s travels the fastest in ©) M=-0 (b) M=-0.19 Q014 prisms P s of white light paralle? to principle axis .
i * -0.05 .19 " ) li ht. When A ase H Lait
(a) Visible Ii : 14 ‘ d) M= g a convex lens present inside the Vet
(c; U;:::li::)gl};: (b) Invisible infra-rad @00 ) The value ol‘lcastdistmgcze vni(:ionzig ‘pass lchomsgl:hey are dispersed into seven colours. As, bl
_3) The ratio of the (d).Ordinmy light . ’ @ 20em - r.norinal ey¢ js; auc:o&ghrb’ends more than red light, so the focal length 8 Write dow, a
(@), ninie Sioe o onE is called mﬂgniﬁcalion:(lﬂbs o (0) 25 gm' (®) 30cm oy fl:blue light is gmaller. So such a lens cannot bring all ' ATHECOWLUSES of spectrometer. (LHR 2015: G)
0 Otle s € to object size ) 1. 15 In normal @ docm - . ';,5 of while light form 2 point on the object to a single A (BAH 2011)
© E .i C snze-to image size . eye piece is ‘dj'_lsltment of compound microsco; rgint on the object to a single point on the image. ARS: .
@ NNOHI:ZC: ﬁs1lgze 10 ohject size it positioned so that the fina] Imag‘)es:sulr):; (:; %onsequently. the image is not sharp and is coloured at 0 iitglljtused 10 study the spectra from different sources of
se . 5 . m . o :
4) In Mi N ) . () Optical Cent L : @ . edges. . ' e T : .
the s l::;k?n-,s F‘."p"'mcnt. the formula to cal 1' (¢) Principle Fo:;s (b) Infinity - Gl If a person was looking through. a telescope at o ‘ .i-") i S -dmmme the refractive index of
peed of light is: zclt)luate‘ -16) The minimum distan @ Near Point 4l moon, how would the appearance of the moonbe [ o ransparent materials. <
(a) c=2 fi nf @009, appesrs to be dis ce from the eye at which an o . anged by covering half of the objective lens? -1y dij) - By using diffraction grating the spectrometer can be
d ®) == : e distant is: bject chang y A L used 3
v a = : @ Bem )2 ulf) (LHR 2012,2017) (GUIZ0S) | (i) The deviation the sevelengtiof gt |,
© =1t b g o e ©) 35em @ o 3 (MUL2011,2014) (FAS2011,2013,2016) ) byeil‘i"e‘:'y“:‘?!l oflght by a gs prism can be measure
_ . c=161d ° : sing the relatior for th - . - ’ ] ccurately. :
5) lgn (tl}e case of a gratting the resolving power ‘R’ gL, '(";st, iff=S5cm nndu:l- = ZEST:ngltllll?l:nI\%l l‘):l;f:l;)r o el ‘ (PAHOIZED m(;‘_(;’é?ﬂ‘;;g‘gé?& :;?J:?) © fﬂtll; alsol'l;,shed rlor the, deteemiition'of wavzlerel et
¢ . rating is defined as; . er ‘R” of the (@ p ) e: (2016) | L ifferent light colours. '
- @) MAL ®) 1/D C : (2010) () 6 o 8; 78 . : Ans. S(i'll he wil} obsc;:rvedlhc full il:nage .Of the moon but its 9. 4l:low do the frequency and wavelength change when
’ @© A/ @ N . o - b brightness is reduced. As the'lmc_:nsny of -light depends / light passes from a rarer to a denser medium?
6) Which one of ‘the follus: x,.n TI 0 upon ,}hc dnmeter qf the objective lens, therefore, the R (LHR 2014)
‘(‘Plinal fibers? owing lights travels fastest in e - Sy i A '\““,:“5“‘/ 022@1 hrece‘;ved form the moon will decrease. - Ans. ';'he frequency remains unchanged, but the wavelength
a) Visible light . * (2010) Si_L ] - . y would it be advantageous to use blue light with ecreases. )
-, (¢) Ordinary light Eg)) }]n]f?ymlcl light ) ] = t ueshpns : - it a compound microscope? ) .10 Deﬁucre[x:activelndexura medium.  (LHR2013) .
7) The normal human eye can f‘;l:ll:ble ilr:f_rared light [51e g Boars: . (LHR 2013: G1,2014: GI, 2015: GI, 2015: GII) | Ans. Refractive index of a medium is defined as the ratio of
object on the eye if the object ia sharp image of an 1 What is the function of coll; ) . (GUJ 2012, 2013, 2014) (MUL 2012, 2016,2019 GI) « the specd of light in vacuum to the speed for light in that
distance called: - bject is located at certain . N i limator in & sp=cirometer? (BAH 2019 GI) (FAS 2 ISt
(a) Least Point (b) Near Poin (2011) Ans. "It is used t -ak(L R .20“) (MUL 2017)(RAW 2017) Lo P (FAS 2011, 20‘?1 2017) _ c(Speed of light in vaccum)
(c) Far Point (d)) D.car. Paint _ © . fixed metaglir: m;elhe<lllg,ht_ray5 parallel. It coneistz cf a (DGK 2011 013,2014,2016, 2017, 2019 GI) M= ca(Speed of light in medium) "
- lslmcls Point . adius - > with a convex lens at one end and | “An R 2012, 2013,2014 GII) (SAW 2019 GI) 11.  Name two factors on which the refractive index of a
ljustable slit (which can slid 5. An objective | A
v . ' ‘ de in and out) at the other « shont focal ;3 ens of large aperture and use of blue light of * medium depends. . (LHR2014).
- ength produces less diffraction and increase its Ans. (i) Neture of he medium.
(ii) Wayelength of the light used. -

7
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Solved Past Papers (2011

. = medinm be
Physics [Pﬂ;f ilhsullllt refractive index of “(LHR 2011)
the

12 E::lhﬂn uni(_\'?

prater than c.
| = "c‘ and Cm cannot be & .
No. we know that = ¢

Ans. . of refraction of light? (.L“R 2016)
13, Whatisthe e the speed of light on entering from one
Ans. The chang¢ r::zh” causcs refraction of light,
medium [0 3 L image be distinguished form a virtual
14, Howeanare - ' (LHR 2017)
;}mllﬂi‘r‘nauc is always inverted and can be taken on a
Ans. Red .

i i C annot b lﬂken’ on a
\'.I[UJ‘ image 1§ crect and ¢
soreen. v & c A
screen.

state Sncll’s law of refraction. (LHR 2016)
1S 9 -

Ane light of given wave-length, the ratio of the sine of the
angle of incidence to the sine of the angle of refraction
is a constant. . o
If i is angle of incidence and r is angle of refraction,
sin <i - i
- = constant.
then Gn<r -
16.  Define critical angle.

(LHR 2014) (RAW 2017)

. o (SAW 2019 GI)
Ans. When a.ray of light passes from a denser to a rarer

medium, it bends away from the normal. The angle or ’

incidence in the denser medium ‘for which angle- of
refraction in the rare' medium is 90° is' called critical
angle. .
17.  Whatisa total internal reflection? (LHR 2013 GI)
"(GUJ 2012) (RAW 2016,2017)
When the angle of incidence in the denser medium is
grater than the critical ‘angle, then the ray of light is

reflected back into the same medium following the laws
of reflection. This pheno
reflection. :

Ans.

18.  What is the value of the critical 'angle for a material of
refractive index~/2. (LHR 2014, 2016)

Ans. sin<c

@,
3
A
)
I

|

sin<ec = - )
_ N Lo
sin™ 0.707 =" 45
State two conditions for producing total internal
reflection.  (LHR 2017) (SAG 2019 GI)(BAH 2014)

(2) The ray of light should travel from a denser to a
rerer medium. - ‘

S =

19,

Ans.

(b) The angle of incidence should be greater than the -

critical angle for the given pair of media.
What are optical fibres? Give their one use. i
- (LHR 2016)
Ans.  Optical fibres consist of thousands of long fine quality
glass or quartz fibres, coated with a thin layer of a
material of lower refractive indeed. When light is
incident on one end of a fibre, it goes inside and suffers

20.

Snell's law of refraction:For any two media and for °

menon is called total imemal_ -

~

-2019)

Solved Past Papers (2011-2019)

; Pi si
- the focal length of Its lens;Is 35.  Define angular magnification, ,:yglcs [P_arf-”_
Tclpf.mcd total internay roscOP " gistinet vision. Find fts Ans. The ratio of the anples Subtended by 2012,2075)

) ¢ angle of incig "cflections I d is lcas (MUL 2011 ANNUAL) through the optical device 10 tha © IMage a5 gppy -

Critica] ence heye ¢ fi . bi )  subtendeg 1,
-4 angle of 1, fib Is g wel* . . le microscope 1S ooject at the unaided eye g callen .., B
coating, Lighy can ¢ Materjg) ;1 WRer thy. or of SIMPE magnification. 0 sangulyy
These are useq ¢ Pass E:Ion['; the fib CSpeq?l}‘ 4 y po\V d 0 ) g . )
352 *light pipe i?)r Op:jl-c“' signal 'ri”‘l:n S Mes .
2I.  wh * 7 Medical digpy g Ssio o e . )
Ans Thz:mlis dispersion of lighy2 B, . Uy b %d, putin o . 36. Exglaln ||h? difference lrmwm 0gular magifiyoy
. Phenomenon of ooy = ; anc resolving pawer of an opiical fnstrymeny
constituent colgyrg is Cg::‘::‘ng.u Of White gk _zulg) 7 . +,d— =1+5=6 ~ limits the magnification of an optica] lmmmtm?wmt
22 What s Spectrometer. w‘{sp rsi N of lighy lnm;h = 1 ld “-““0190!)(5!\61011)
parts, (Llli{z()']::ccduwn s thye M jven its numerical value. _Ans.  Angular Magnification;
H e . e el ; o
(MUL 2011 ANNUAL, (R,:\l'm”)(c “:1:1, (he neaT point (MUL 2012: SUPPLY) Angular magnification simply increases the apparent
. \\] 2012, 1 20:) whst is* . ~ (FAS2011) (sAwh 2019‘;}1)t size of the object when seen through an optical device,
Ans, T . >y 1 hich an .objec Resolving Power:

S Spectrometer; : (Dqkiﬁl' f . qance from the €€ o e of distinct % ) . .
Definitian: Ap optical devi L syum dista? called least distanc The resolving power of an instrument is i1 ability to
from  different soSr evice used g ¢, dy the o & 1he m"‘w distinet 18 reveal the minor details of object under examination

ces of lighy ; Specty, fyb | oped oint. : Limitation: . -
Spectrometer, S knoyy " gpp of near P B mitation:
jsion 25¢cm . f convex lens it ol s
Construction; A S ) vis! = . i orinciple focus ol © ’ Magnification of an optical instrument is limited due to
s : pectrom ed ie within PI med. sl :
essential components: fler has  the flelrsWinlg l\’:hen objcct:;fll: of image and where is(;:ll:;:: 2013) g;i::-;tis;s JEnses such as. spherical” and. chromatic
() Collimator (i) Tur: : 1is the ? -
23, A telescope js ( )Turnllab]e (.‘") Telescope o . wihin principle focus of. convex lens, 37.  Define resolving power.and least distance of distinct
Pe is made of 'an ghjecy . t lie Wit d magnified. ision.
20cm, and eyepiece of § jective of f°“|~|t‘ng|h vhen obj dis virtual, erect and ) v ) (DGK 2011)
) the magnifying pow €m, both conyey lenges, Fing |¥* ! q image fmn}c ower of optical instrument? Ans.. Resolving power: The power of the instrument to show
“ Ans Solution:. & power of telescope, (GUy 0y ' L\‘,:/thﬂ‘ is resolving P (BAH 2012,2019 GI) the mirror details of the given object. It is denoted by’
. : \ : : is its ability to « R :
L . an instrument is its ability ' .
Focal lcngth of objective = f, = 20 tm e resolving Pow(:i\: :.:f the object under examination. Least disfance of distinct vision: The minimum distance
Focal lengti of eyepiece = fe = 5.0 cm A0S+ Tl:m‘ the minor det N of the object from eye where object 2ppear clear and
Angular Magnification = M = o e _ __LTT =N ) ) distinet is called the least distance of distinct vision.
Calculations: ) . R . A - rl of a convex lens of 25cm-focal 38,  What do you mean by normal sdjusiment of
_As we known that Find magnifying pone glass. When F.=5.(FAS 2012) telescope. (DGK2017) -
Y ' ) p engthact as® magnifying (RAW 2012) - Ans. When the image A'B’ is formed al the focus of the eye-
= fe : ' ) piece, the final image is formed at inﬁnlxty.d!n this c;'sse
i 7 5 _ =5 1 is said to be a normal adjustment or
Putting values we get R BosoM . the telescope is : een obiective
D -2 » yo20em w M7Fe 3 Lens as a magnifier.  (DGK2012) focused at mti"l_n;:)'._ The :;‘i‘;ccn:’:“{::;:bfz?‘g a&i
. e ey ’ i x Lens < ' -piece which is eq ;
: ‘ 3w |, - Explain Conve focal length can be used as 2 eye-piece Wi e I i
o S of sorter 10 . . ormal adjustment. That is,
‘ A s A cor}\flli’r‘ \LT:H the object is placed very ;loseg::;ﬁf:gus. telescope inn " J‘= iy
- magni - is virtual, erect and ma; . : : ° .
. ) thus formed is vi y ‘ . ocal lengths of objective and eye-
.24.  What do you understand by linear and angular The image 103 . Where f, and f, are focal len )
ﬁag"iﬁ‘f‘-ﬁ‘)"' 2. (GuJ2016) For del-a“’ e T:::ly ::icroscope? (RAW 2016) piece respectively . : ifier?
(BAH 2011, 2013) (FAS 2016) {SAG 2013,2014) 3. Whatis comp R optical instrument which is . 39.  Explain, how a convex lens is used as magnifier?
) croscope is an op P 19 G
E _ Size of image - s, Compound i ification of a near small object. - (LHR 2019 GI) (BAH 20
Ans. Linear magnification =g, e orects o+ used for higher magnilica T (RAW 2016) (RAW 2012) (SAW 2014)
‘ R T tis telescope? e S £ .
Angular magnification = e : !Als \:: :plical instrument used for viewing distant objects is Ans. We know that the magnifying P°“{aer ea
Angle subterded by image as seen through optical device a Known as telescape. -, ! ; _ N ) glass or simple microscope is given by.
» ) Angle subtanded by the object at the unaidedey W What do yuu\understand. by linear mngnllfi'l_Cﬂ“:D“- M = 1+df =
25. Differentiate. between angular magnification end Explain how a convex lens is used as a magnilier- ® This relation shows that smaller the focal length, gr
- _ - resolving power of an instrument.  (DGK 2819 GI) - (MUL 2016) (SAG 2012) will be the magnification (i.e M« 1D o .
(UL 2001: ANRUAL, 202 ALY i ification =i O IAES Therefore, a lens of smaller focal lerllgql is ;15: to
Ans. (i) VAngular magnification of an optical instrument | Aws. Linear f“ag“"'?‘ca“°“ ~ Size of object . tcreases the magnifying power of magnifying 8 asﬁ .
shows that how much larger is (h-e size of image lt.l When an object is placed within foFal Ie_r_lgttl_l of da ihat e U problems, baving 3 ?Ighsn;:\g{“myl s)gv
= 1he size ofquect_. Lo FA Sonyex lens, !.hen r_nagnifl?d amilgrect mege 8 mmeoi'. o ower in astronomical telescope” . ¢ of big
(i) Resolving power of anoptical instrument is. its The size of ‘the image is now much larger than pe { telescope must be very 1arge die to uses
" “abiléty to form two séparate images of very closely without the- lens. Thus a convex lens is used as 8 - Ans. Size of teleScop! dling create problem.
ty : : h . as and thus its handling
placed objects which appear as a single objett to the -magnifier. The used convex lens is known Ien§=5 . i
nakedeye. . . i = ‘ magnifying glass or simple microscope.
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Ans

Eroin Pijab BouRDs

Physics [Farl-1] -
A Define diffrsction af.h;:hl‘.f o

The prapercie) g he geometrica

spreading of light \\::yv \

an obstacle is called -.|l.r.-:'m inurumm(_((;UJ.:.Q'g)

. Wt e e o ctrument is its ability to

ing power of an nst kil
Ui Tl;\m Ir":*:\ictmls of the object under exa
reveal the minor d

(SAR 2018)
around obstacles and

| shadow of
¢ ol
ction.

Long Questions

plain simple microscope. (LHR 2013: GII)
Defne 23 °‘”"'"{§TEL 2013) (FAS 2014) (SAG 2013)
Explain the construction and magnification of a compound
microscope with ray diagram.
(SAG 2019 GI)
A telescope is made of an objective of focal length 20cm
and an eye picee of 5.0 cm, poth convex lenses. Find the
angular magnification. (LHR 2014: GI)
(RAW 2012, 2019 GI) (SAG 2012)
~ (SAW.2013,2019 GI)
Define microscope. Derive relation for magnifying power
of compound microscope.  (LHR 2014 GII, 2019 G1y
(GUJ 2014) (RAW 2017)
(BAH 2013) (SAG 2018 GI1)
What is compound microscope? Derive mathematical
expression for its magnification. (LHR 2015: GII)

An Astronomical telescope having magnifying power of §

consist of two thin lenses 24 cm apart. Find the foca ' .

lengths of the lenses, (GUJ 2012)

(LHR 2011, 2013 GI, 2015 GI, 2017)
(MUL 2012) (BAH 2012) (FAS 2011, 2013, 2016, 2017)

(RAW 2011,2017) (DGK 2013) (SAW 2014)
A compound microscope has lenses of focal length 1 ¢m
2nd 3 cm. An object is placed 1.2 em from the objective
lens. If virtual image is formed at 25 cm from the eye,
caleulate the separation of lenses? -

-(LHR 2017) (SAG 2016) (BAH 2019 GI)

Write down the construction and working of a compound
microscope. " Derive 3 relation for jts angular
magnification, ' (GUJ 2011)
What is “Astronomical telescope™? Give its construction
and working. Also find its magnifying power.(GUJ 2015)
D.cscnbe the construction and working of a compound
microscope. Derive expression its magnification,

(MUL 2011: Annual »2014)

- How the light signal is transmitted through optical fiber?

Discuss in detaj], (MUL 2011: SUPPLY)

Explain' Simple Microscope. Calculate jis magnification. .
thx St magnifying plass. How it is used s microscope.
Derive a relation for its magnifying power, (MUL 2016) .

) (SAG 2619 GI)
. szlculalc the magnification of simple microscope by
using ray diagram, - . .

(MUL 2017)

(LHR2012: GII) _.

Ty

" 20.

21.

22,

A converging Jens

o s of ‘ i 1to: (LHR 2013 GII)
tagnifying glass, yy mroc “gth 3 PafiS —rcgmatant ‘K’ is equal 3 ( (GUJ 2013)
25em and (he leng s h,_-,c ar poi sjl mn.gnn 5 ] s
yalar magnifieqrjg P S05e 7 ® RN,
when the fing) image i, Fc'hi:l,: S the Ly ‘C!hfv% 2
Explain the Principle, cum‘:l.'?fr in mily‘:rmahi:&\ (a) Na (d) RNy :
of a compoung the hely o Uetipg and p, (FAS;‘!,. py a column of mercury 76 cm
Describe McL‘thsor].\_ ) 'ﬂ ray ding. "Smryinl ull, sure cxcrtc;:c(ly (LHR 2013 GI)

R Mty ' ' . .
Ineasurenient of gppeq °rl“:ll|’x“ M Mipgg, m(‘R-\\y{E’P 1he E;z 41 0°C is € b INm?
A glnsg light Pipe in gjr l;t " ('il[hod ’wl' b h|ﬁh! unp (d) None of these .
ray, If its angle of incig Y iny mal] Awlu\ @ gscal i carricd out at constant:
ini ¢ Y el I 119 | process iS (LHR 2013 GII)
minimum angle for (o1l oy, a5t 390, €y (c)lhcrmnlp
water? (Refractive index ofw,;nal_ “il'on.i:-'\h,"iti ) Is0 (b) Pressurc -
(clx:; 133 (MUL%’%'\ © yolume d) Tcm[:c.rnture CHRZ01H
IR bl @ s constamt is .
. (BAH 201, ) (RAWM aG'l.zul,Q' © E"fﬁyurnouzmﬂ" si¢ (RAW 2016) (SAG 2017)
A simple astronomjcyy telescope 2015) ‘Dckzm‘ The ¥ (b) 138x10°2J/K
. an object of focal engy 1o - eyl agy, M} ¢ sx 107 /K K (d) 1.38x107% J/K mole -K
+ Sem. Find the position o o fnal e ftagaf * () w10 Jimole = (LHR 2016) (BAH 2013)
magnification, Mage ang j, ey © ‘:Jbﬂnc process (FAS 2013) (SAG 2016)
Define magnificatjp, Deseribe (Dckzog" fnad? b) Q=AU :
working of a ¢o . the ¢ Nsthyc: l) (b) B . .
. mpound Microse . Uelion =AU d Q=W .
for its magnificatign, OPe. Deriy, L O g=0 ¢ 016
Cal‘culatc the criticg angle ang ang.le (Dgk 20];3' (©) V‘(:c;)nﬂa“"is for the process of (L\HR 20‘. )
optical fibre having core of refrag; rfnhy fwh Gas Jaw P’ | (b) Admbat.lc
cladding of refractive ng Ve indey g ;) Isotherma (d) Isochoric
ex 1.48
o (SAG 39 [sobaric . is defined as.
. C lig) ¢ pange in internal energy : (LHR 2017)
What is spectromeern ‘Deseribe i CDHS(DG!QUH] g Theeh? R T
" PN A Q+P tial ‘energy associated with
Explain a simple microscope, Derive for;t:;:vfinln ) (,"C.Zr an ideal Bas the poten (LHR 2017)
alglllr!cauon. - (LHR-GL-2015) (DGKIOW(;[, its mﬂm.“IzSn:s' ©  (b) Zero Ol
at s astropomlcal telescope? Using Tay dia (a) Maxim 1
calculate magnification Power of astronomicg| lt:lcsir:pt @© 1;&3 (d) 3 kxo . .
e : (RWP G120y 2 . ; 1 energy of an ideal gas?
What is astronomical telescope? Draw jts ray diagram ﬂ:]d {0) Which is called mtern_a enere (GUJ 2012)
derive relation for jis magnification. (Gus GI201) N ergy
What_ is ‘telcs.cope? Discuss- its  construction ad @ _‘;_‘:‘;il?sﬂ:::ﬁ:-m::“ inergy
magnification with ray diagram, - (DGK GI2ogg) | - :‘3 Vonratopma, lometc\Znergy
: s ; ibrational kinetic energy S
) e ad !;Il)l \,:g: il::,pur'an(,faclor regarding the significance of
r : s : & 1heecornotengine is that: (GUJ2011)
CHAPE ER""Ii () Itis practically Fic(’)SOSi"EIe
. : (b) Its efficiency is /0 e -
i " q - (¢) Its efficiency is possible maximum- s
HEAT & THERMODYNAMICS (d) s efficiency is minimum e
- 1) The most important factor regarding the significance of -
7 Ay TN the cornot engine is that: - (GUJ 2012)
< (@) Itis practically possible .
(b) Iisefficiency is 100 %
(c) Itsetsan upper limit on the efficiency
(d) Ttsets a lower imit on the efficiency
L - : 13) Which is not the example of adiabatic process?.
The efficiency of cornot engine depends upon: ) (GUJ 2013)
' R (LHR2013G) @ Rapid escape of air from burst tyre
(a)" Sink temperature _ (b) Source temperature Rapid expansion of air
(©) Both source and sink temperature Sy {;g,gr"}set{ﬁon l?fw.aler into ice'in a refrigerator
(d) The working substance ’ \ oud formation is the atmosphere

:\,’37

Solved Past Papers (2011201 L2

14) The form of the e Physics (p
: 1 art-]
adlabatic process will be: aw of 'bcrmod)‘n = J

AMicy {,
@ Q=w ®) Q=g Gliiayy)
() W=_4y (d) W =4y
15) Cloud formatjon in atmosphere ; .
—___process 0 ey,
@) Isothermal '®) Isochorie Guszang
(c) Adiabatjc * ) Isobarie
16) Which one is ryle foran isotherma) pracess(Guy 216)
(@ Q=0 ) wag  (FAS2012,291)
(€):Q=w @ w=4ay
17) The efficiency of carnot engine depends o the:

(3) Nature of working substance (UL 2011 ANNUAL)
(b) Size of engine '
(c) Construction of )y engine

(d) Temperature of hot and colg reservoir

18) An ideal heat engine can only be [00% effieiny e
cold temperature Teservoir is at; " S ieat if it

MU
(@ 0K ®) oC (0L 20ke)
(c) 100K (d) 100°C
19) An adiabatic process is thag which bas constany;
3 . (MUL 2011 ANNUAL
(a) Entropy (®) Volume ‘ )
" (c) Pressure (d) . Temperature .

20) Boyle’s Law is applicable to:  (My, 2012 ANNUAL)
(a) Isobaric Process (b) Isochoric Process )
(¢) Isothermal process (d) Adiabatic process

21) Which one of the following is practically.reversible,
. ' (MUL 2011 ANNUAL)
(a) Explosion (b) human metabolism |
(c) Evaporation of substance
(d) Cloud formation

22) An ideal gas is one whose molecules have:

(MUL 2011 SUPPLY) -

(a) Kineticenergyonly (b)  Potential energy only
(c) Rotational KEonly . (d) Vibrational K.E enly

23) A graph between “T” and “V” of a gas at constant
. pressure is:
(a) Hyperbola (b) Parabola_
*(c) Straight line (d Exponcnnalwayc -
. h energy, petrol engine converts into works.
24‘) How e rgf Pt (MUL 2012 SUPPLY)
‘@ 100% -~(b) 75% (c) 50% (d) 25%'
25) (Aw)"ernge translational K.E of molecules for an ideal gas

is given by relation: ¥ (MUL 2013)
(@ %KT (® 3 KT -
© Ete
- (0) ﬁT (d) :K'T

26) Cloud formation in the atmespheré is an example of

- (MUL 2016) (DGK 2011)

iabati Isothermal process
a) -Adiabatic process (b) ma
2&3 Isochoric process (d) Isobaric process

nits internal energy is
27) When we heata sybstance, the pemicie iy

®) Remains the same

(a) Decreased (d) Nevi lianged

(c) Increased
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l  Solved rast Fapels (£VLL-2ZULJ) RN
@

Pitsics “’-””” ; (MUL 2016) 44) Ab .
LI Jonc is €70 solute ze ¥ N
I I l.?cu‘n"ml(‘l:)o(,‘nnslsnl volume © (2) 0°C o temperatyre Meany Solved Past Papers (201]'—2019)
(@) Constat press e (d) Constant nass (©) 0K (b) go ns hich is independent of natur
S - F ale whic e [ @ ~
(©) Consant TN D ween he tempernture 1000 K 45) The () 4 : (DGK 2017) ) The approximate efficien; Physics [pey.
ne oper unit of 273 1 mpe Yofd ri-])
209) A h?(l,;;flnsrrﬁtir“.“ is (MUL 2016) (@) Prcssurpgh is same pg that K u"] 1 bsl""c‘: is* mic scale )] Centigrade scale (@) 70% ‘ Ty cell battery
and 40 0 (b) 70 : @ Power ) Eneer W ygsob eymody ™ (d) Renault scale o (b) 80¢ (DGk 2
) 100 % , ower En e ale (c) 90 % 019
@ W (d 50°% 46) Effi d) crgy Ray, W 1 enheit 5¢ 5 74T /' (d) 939 R
Q 60 1 gas cystem, the internal cnergy is directly iclency of steam loco Forge 20“) © e s C. =3 R then the value of y for this ) The Sum ofal the energles of .
30) For an He0 B (MUL 2017) o oy (o oo, gt (DGK 2017) elleiskaoy
roportional to: . . ¢) §° ' ¥ 9o r : ’ a i . 0 as;
pa ) rmgm (t) Volunie ) (c ? 8% (d; 9? (RAW;Q i o g o) 167 Eb) El_asn_c potential energy (5AG 2019
t-\ Mass (d). Temperature oud formation in atm, h”’ ) "“I4 (@ 1.74 (; lme"c I .
¢) s . : . Sp er 1. ' C nternal . "y
163 f: MU tis B . : al ener,
31) kem ’f _,th R () Work (MUL2019) (a) Isothermal pro : in exﬂmphor ﬁc; 129 re of 8 835 is Inc!’cnsed from 27°C to 127°C. @ Gravitalionalﬁ,,mia]
(@) Fore dy M (¢) Isobari cess (b) Adiap RA mP‘”‘m - sean K.E will be: (DGK 2017) 75) Solid ice, Liguid w, enerey
(c) Pressure (d) Momentum aric process  (d) [each . ¢ Prog Wy | ) TF% ratio ofits ™ (b) 9/16 : thermal 1quid water and yafer
32) Cloud formation in the atmosphere is examples of: 48) The ratio ur(—:“— . §0choric P"’ce?: ] he " @ 109 @ l’:'?n;l3 ;(lImhbnum at Tempemu"\{!];gin consist jp
(BAH 2012) ¢, - Ffor diatomic ag 0y - i ; ®) 316K 09GN
(a) Adiabatic process (b) Isothermal process ) (a)" 1.40° Baslike air g, RAw © J‘,( cengint “bmrl,).lsl {:O.OJ and rejecl(snél]l[(uml:e;t 76 f\c) 2n-C. (@) I00°l(‘,EK
(¢) Isochoric process (d) lsobaric process . (€) 129 ® 130 ., 2017] 0 f be ; memcicncy “Ib cs.‘nW ) , 76)-A carnot engine has an effliciency of 509
33) Anidesl reversible heat engine has: (BAH 2014 J 49).S.1 unit of pressure of (d). 167 ‘ ‘“‘rgg% (d) 100:/ . temperature is 27 °C. The temperat 50% when its sink
(2) 100 % efliciency (b) 80% A ) (a) Nm of gas is: - ® o ) (') () i irveversib ) S ure of source js;
G Has NI g | S Qe G oy
fency whi ' N nE omperssio L : : C - ” ‘
(d) :‘!:besg:‘l;nc) which depends on the nature of working; 50) :;:i PT_OCI?S in which no h::t i ] fl ) SIO:‘: zg;poennion of a substance in an isolated vesse! 77) The direction of flow (31? hz73 1(,:
) em is kno . enfers oW : j . eat bet ; e
34) When the temperature of source and sink are th @ Adiabat&,;vn as: SO leavey 1 O tow Co.mpresslon of a gas ‘ thermal contact is determined by: Ween two bodies in
hen effi , ) . the equal o I (SAg © ] explasion (a) Internal ene Y (SAG 26196
then efficiency of carnot's engine is: (BAH 2013) (¢) Isochroic - @ Sother:rna] DAk @ a chemica o lowing processes is irreversible: (&) Potential rgies  (b) Kinetic energies D
. Ei; ;meum » %g; One : . 31) By increasing temperatur)e lls:bﬁlc ¢ which 01 o (GUJ 2018) 78) A system Jze:r;gg]js l(d) Fumosphericprese
ro Non : s the Kineti . : ¢ enring - B o B oules of work L
35) A heat engine operate hclwcei Otflhese (a) D Jhele energy s glow compression of an elastic Spring | its internal energy increar;rktand o e sang time
~d 400 K. Its efficiency can b emperatures 1000 K ecr;ased (b) Increased (SAG 29z ta, slow evaporation of a substance in an :sol_ated vessel supplied by the source is: 0 400 Joules, heat
(@) 50% W oo et - (BAH20L) 52) %ﬁ-t’e?’fﬁ"‘ same  (d) Never changeq D1 £ siow compression of 2 875 §2) 790 otles ® 00oes D
: a it of thermodynami : ical explosion (c) 1100J.
(©) 70% «) 100% . @) Kelvi ynamic scale of temjy js; 4) a chemical €XP oules (d) 300
; % - ely fempris: (g @ i i : : : doules
36) Heatis a form of: - © Fahl'eI:hé't (b) Centigrade . (SAG201y | o pifference between Cpand C is equal to:  (LHR 2019 GI) 79)I6C, fora gasis 2R 1h 4
(@) Power (b) Work (FAS 2011) " 53) In adiab t'l (d) Celsius (@) Avogardro's number - (b)  Planck’s constant 4 7 then the value of C, will be:
. b N : ) .
)| Enersy . o mnioion rela, ic pm.mss first law of thermodyggy; © Universal gas constant  (d) _ Boltzman's constant ) N . (BAH 2019 GI)
37) The sum of all type of energies of all ; @ Q=W (SAG g | ) ypp = pressure s ¥ = Volume ofagasPAVrepresns |- @) 3 () T L
substance is called mol;cules o (€) W=-AU - (b) Q=4u 1) - (LHR 2019 GI) -2 2 © 5. @R
(a) Heat energy (b) Efficiency - - (FAS:2016) -54) For an isothermal @ W:O (a) Work (b) Density - 80) "”'_hf temperature of sink is equal to absolute zero, the
38) g‘?h:,: e (d) Internal energy - . s : pr“f“s 1" law of thermodynamies | () POV @ Temperature* - _ . :ﬂ]ltllle@notaol’hcat !ﬂElnlshouldo be:  (BAH20I9GI)
ich is an example of irreversible process? (FAS2016) - @) Q=W s . (DGK2014) | Root mean square velocity is related to the absolute © Zze (®) 50%
(a) Explosion (b) Evaporati - 6) © Q= . (b) Q=p—~/yeOMste .0 - temperature of an ideal gas as: (LHR 2019 GI) ) Zero (d) Infinity
3 (c) Slow compression” (d) Liq?xefaclggn ' 55) For'Qa;—}:[,g 1 ]@) Q=Au+aW g @ V=T ®) Vime < T ' 81) A'l“n““‘ temperature, if pressure is halved, then its
Uni A - idea ' gas the i . . A volume:
) (a')mgf‘hfnnodmamlcsmle of temperature is: (FAS 2017) proportional to: " mte{;gke“rg" Is directly | . © vmcc\(’_l' ) Vv n:-]—' (@) Constant (b) Halved (BAHZOQGD
(c) Kee';:l;g:a de 2;) Fahrenheit - N . (a) - Pressure . (b) Volume 014 AWl : i ﬁ . (¢) Doubled (d) Four Timnes
) Celsius (c) Mass . : : §) Carnot engine cycle consists of: (RAW 2019 82) T inetic ] i
40) First law of : ) ; _ I (d) Temperature : GD)- ) The Average Kinetic Energy of Gas is zerot: -
o iaweal thermodymamies fogian ‘?d‘ab?g:sp;g:cs' S6) The rumberofsteps i carmot enin r:, DGK 2013 N ey @ Lywiinal TR I g (BAH2019 1) -
(8 Q=A B 17) - awe .. (b) Three . . L _ (d) Twosteps ‘ a) 0° (b) -273°C :
(© ?N = (;J +U ((t;)) ?v_ WAU ’ 57) (Fczr zzu:d' batic § @) Five " ga(re.:f :;ﬂ‘-ure'or siak is decreased, the efficiency of () 100°C " (d) 100K
] : e : iabatic process, First law of th dynani gine. . (MUL2019G :
41) Tf\c curve representing 2n adiabatic process is called. ?SCOS‘ES'AU " W " ""(Eucé?‘;;;’- &ai gecref:ses (b) Increases ' D Entry Test MCQ'’s
. . (RAW,2014 = (b) Q=AU ) Remainsame - : 1) For adisbati i
Eg ‘::;:R:::e (g) Anisotherm ) 58 © Q=w ©(d) AU=-W - A " (d) First increases then decreases . ) T::rm:d;:l:::i:s is:p e W Ln:;l)ﬂ;;r
43) or working of heate ( ). None of these ) The difference between Cp and Cyv is equal to: ] ):: case * of adiabatic process, the 1" law of |- : .(a W=4U+Q (b Q=-W
@) 2 sourc ngine, there must be; (RAW 2014) : . @ (DGK 2013) ermodynamic is written as: (MUL 2019 GI) ol o AU
(c) eithe ef > ) 28k ) ‘ (a) Avogdro’s constant (b) Plank’s constant @ W=au - () w=0 (o) QoW W we
43) A proce:soinl}::;;: o (:) both a, b (;) Universal gas constant . . 12 () v=0-au @) W=-4U - i 2) The entropy of the universe always:~ (2009)
is called ch no heat enters or leaves the system ( .) Boltzmann constant ) For an ideal gas, the P.E. associated with its molecules i - (@) Decreases (D). Inesisd
(s "Isochoric Proc iabatic process - Z v (DGK 2013,20H) | @) skx s 1 .2 . .3) Thevalue of universal; Gas Constnat ‘R ist (2009)
Process  (d) l;otfarlc process (@) Q=0 Q=W ; . (c) §|\x : (®) 3 KXo g @ 8314 ok (®) 139 Imol™k?
4 o (d) Zero : : (o) 138Jmol’k (@ gain s K

(c) QW=-AU (d) W=4Au
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Solved Past Papers (20]1-20]9)
Solved Past Papers (2011-2019)

Physics (Part-1 ]
{) Thevalue of universal g8s constant is:I X (2010) 12) A he
g3tddmol'k! () §324Jmel K at engine
&“; 293 Joml k! ) 1.00 Jmol'k! t[h"nmdy"ﬂmic:) rcmu"ﬂ Beeg e of g 7 and 2 AT aken nt same 2 Specific h - P
7.23 . ro ; S re M c i ' e i
5) Which onc is notan irreversible process? (2010) pchcnll"gh ‘cmpcjr:c(ts e fﬁll]xl'l‘xg to g ™o nﬂ‘fc and prcssuic Zh';t t‘lr\‘fch;:“il: :":c"‘::::’:r Olf. than spe’ci‘;?c' :f o 8t constan hySlcs “’art-”
(2) Slow compression of 8 gas into a t_,\‘lfndcr @) IDO:/EC erﬁciency ul‘-‘;“ res "\'010 the iy l |¢n‘lP°rT,!|u I‘;l ¢ g:,s s'al;ll"le? (ZOHIS(; heat at constant'volum:uur: 8 preate
(b) Chanes duc to friction % M enginen’ W ey M| el Vo moles h ‘ (LH - Why? r
b3 Brplosion ) Disspiaton of enery & (Fci) 50% 0) 25000 by “mh:rﬂ (3) \{?}.\!3 (GUJ 2012, 2014,20,5,201;:nin,zou:,cr,zm
6) The turbine in a stcam power plant takes steam for a CO::[:“' laiw  of t Err:nd 75, (2012) ® ia ( g:s)ch!; ges without change in (BAH 10]4,20191(;[‘“‘(;(:5.201902
boiler at 427 °C and exhausts into a low temperatu 0ns.can he Odynam o rate 0 " ' : (SAG 201 2
e = _ re (@) Q= mathe fcs ron e as is said to undergo: (2015) 32019y 019 1)
reservoir at 77 ‘G W hat is the maximum possi Q=W Maticg)) uUnd, whe re, i Ay ) (DGK 2
r sib . r " urer Adiabatic Process 014
efficienty? p(ZOIDl)c 14 © Q=U+w 0 o= warlhen 2 am"’llk 4 "mpli;:hm“nl Pr:::“gg; |sobaric Process ' Ans.As we know that: - (SAW 2017.2(;129 G
5y ' (_) & pressure Py and tem B0 @ gas i oot med” s‘q‘ is given by: : (2015) o C=C+R
7) - Which of the following is the expression o of sound if Perature T *asurey ﬂ)R ity ‘0" B as ‘R* h
square specd of 8 gas havi pression of root mean is kept Pressure of g 1- Whag y; 85 34) Y den 3P h as + ve value and is ¢q
N gas having n number of mol 2pt constant? 85 is doypyeg 1 be theg P (b) o 20 called molr
contzined in the container? (;3;““ (d) 342 mys : Foubleq but lv.'n:h“h; @ F A P . c s o,
RIFTR — N 1) . b Pery 3 k 3 »> C,
%) _\ R ; vx & Vvt vl 15)' (\?h::q s %d; zgg S (lu&? \]Zﬂ G —él ; o . :}:: specific heat of a gas af gg,
is th . m/, i P . ) -+ ,than speci nstant )
o o N . ‘ energy uraneidf:acltor upon Whichs i ' , l‘?h st 473 kon the Celsius scale of temperature? heaﬁngm:lggs };clal 2 constant voluﬂfemsbs‘c“e Is greater
< )V, " ) a ' ¢ vha : . constan , because
@ = v . (2) Changei £as depends? ange |, A (2015) : increase the i U pressure, heay When
. N . ge in volume > Inte, b) 273.15°C . ¢ the intemal ene ' 1621 1S required
§) For a gas of volume V in its equilibri (b) Change in tempe N ) (1013“ ) 0.15°C (d) _273.15°C : work to expand the gasfgy and temperature and al ;o
preséure: doss” chinge. with tim rium state, if the (¢) Changeint Perature and volume ) | ) - °C (d) . the casc of constant 3gainst constant pressyre h° do
energy of gas is constant because: e then total Kinetic (d) Path follo €mperature - '5; pead Q1" 8 absorbed ay temperature T’ and heat. the gas, the heat is rem]}lme no Yok is done 10 ¢ e
(2) Collisions between gas moleu;les (2011) 16) What will b':“:: to change interg] ener, P Q'8 absurbe?c?r:l:z:\g: :2':; ;!y(;lt-t:t r:;zl; 'ljg)“'"t Or(‘z’v(;’lt 5 energy and tempe mmrgwed PR et i intpﬂ;nﬂ
(b) Collisions berween -as oceur thermodynami ¢ mathematica] |, the, unkao 3.0 0 2 2 his hongiiha heat -
gas molecules oceur i ynamics for a orm of AL (b) 273.16 Q/Qi - i ) 2t more heat is requi
@ Colisi : 1 ur linearly volume b i system rst 1 @ 27 : constant press quired to heat
o COU;S_.MS muslb'c elastic o y Y PrcSiure is shown? Whose Vﬁl’iatiu: :; © 213.1_6 Q‘Pv___ - 'lgflzh :;::vi .Q‘.‘/?z o 3, Can ths ,m::; thzlm al constant volume, a gas at
51 ‘taie hSK;'n :mﬂ be inelastic ) ' W e © oy [ The refation . ich law °'Ph)’5(‘§;=16) energy? If so gi::;:l energy be converted hea
ich of the followi . . o, h example.
is more? owing, thie change in internal energy “ o chadesLay  ® Avogadro’s Law : (BAH 2p014 2019 )
N . Qotr) ) pL ’ 0 NcMon's‘Constam.(d) Ideal Gas Law A (RAw_zou,zon,za’ls'cncsmmzm)
| . y : i ]SOthPrmal- ' |y7) Which relation exactly described the isothermal ns. Yes, the mechanical energy c SAGI015G1)
. g I ' _ o _ 518 procESS'-’ . . (016) _ completely into heat energy. an be copverted
P(Pz) e B e . . i @ Q=W b W=-aU . . e.g, When work is done in ; .o
el . - - —i\/ S © Q=-aU Q=4U+W : adiabatic process, the increas compressing the gas by
P . e e LN e T SR S T o ; the pas is equahoq}w,,\»Orkdo:eu(1 '-hehmt'sma] energy of
c @ Q=U AR VEE e R S A G) ;I TR 47 Derive Boyle’s law form kinelicn;:: aﬂlca;Energy),
o : . T 1 : ®p=w - g S LH eory of gases.
V= . o © Q=UW @ Q- Jort . | (LHR 2013; GI) (GUJ 2011, 203,20
(2) Insystem A V(i) —— 17) For a heat engine ‘A’ (d). Q=w ‘ . Sbort Questions - A . T (UL 2016],(BAH’ o
. ialn 4 of heat engineg‘g? A’ ratio of Q, to Q, is 2/3 while the m : ) Ans. We know the formula for the pressure of 2019
(c) systemB i : @ 13 ratioof Q;to Qis 113, (2013;1 ‘ R - kinetic theory of gas is wiof gu;on e
Cannot be predicfed : : ) - ' (b) -1:2 : L Why is the average i . - ' 2’\1.
~ (d) Change is zero in both ~ " g (c)‘ 23 . . @21 is zero but the avger:e:o:;t{hof the mo'ceules i o gas P ﬁl_<%m‘;>
10) Which of the followi oth. (both are eyclic) : _ 18) In ‘General Gas Equation PV= nRT’ ‘n’ repre . ismotzero? (EHR ¢ square of the veloe tics ' 4 2 -
hich of the following is expressi i _number of moles’ RT’ ‘n’ represents ft 2012, 2015: GI, 2015: GI or Vo= In<d
speed of N’ gas mol pression of mean squ of gas. Which of i (GUJ2014,2016) (M D IN<gme>
. molecules contained in a cylind 3 are -| - represents the relation of ‘n’? of the following (BAH, ) (MUL 2013, 2014) (FAS2014) |- B e s 2
" b er(.zou) (@ n=NN, - ) xi.— N - @014 _ 2011) (RAW 2011) (SAG 2012, 2013) It \r;e, kéep the temperature constant, average K.E.
(a 1tV 2,2, ¢) n= ! = NN, 3 GK iy 1 . : .
) . . 5 Cl o V] -
© A [Aivato.ty T2 . .| by chingl?x?;nﬁ'?f ‘:l? ter, the pressure-of gas is 2680 Py m:lllcceusl 1o move in every directi)t,m. Thgey \I:zlv ° equa theishove équations beumes -
; N X (d) hi}h +o.tv] ‘ Then “T” is: » e pressure increases to 4870 Pr mignimfjss moving towards left is same and :c::yl ?f‘ ) PV = Constant . :
M LhpLls the amoriat of heat supPliedT @ 49638K () 896K 0 | e g, e e i oiccules moving towards ' )
is the work 0 a syst - - i ’ eir vecto i . or % o
can be dermedras-douc‘ then change in imerﬁaff,‘,:,';‘; 20) (:) hf::oe (@) 49638°F : F sign. _ r sum is zero due to -ve . Prey :
@ QW - : . . ngine working aécordi .. d i N ’ 2 . g . . : o Y
i ?’v . ‘ ) Q-w (2012). ; :hermodynamlcs has 50% efﬁ:iel:gy."(\)?\f;i?&?ul:r::: Loy = 2RV 0 R Thus pressure P.is inversely proportional to volume v
’ . g @ 1+Qw S tmpemu;g of its Iow temperature reservoir if bith | Butaverage of the at constant temperature of the gas, which is Boyle's law.
' ' (2) l;‘;?([:u,re reservoir is 327 °C? 7 (2014) Because <y? ‘<3:£a>re Ofvelclci.‘ies cannot be zero. .5, State Carnot's theorem: (LHR 2013: GY)
‘ ‘ © 300% ° (b) 127°C SV = X+ <vx> . Ans. No practical heat engine can be perfectly reversible and
- ) Ty d) 600°C : also energy dissipation is inevitable. This fact led to the
. _ : \ . statement of Carnot’s theorem as follows.
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ph}/SiCS [Part-1]

|

Ans,

Ans.

9.-  Derive Charle’s law from kinetic theory of gases.
(LHR 2013: GII, 2014: GI: 2014: G, 2019 GI)
) (GUJ 2012) (BAH 2013, 2014) (RAW 2013)'(SAG 2017) :
Ans.  The formula of pressure is given by,
P = %%‘ <% mv? > -
" 2N 1
= . V. =37 mv >

Statement:

No heat engine can be more efficient turcs.

operating between the same two M fyre incresses
Why docs the pressure of ﬂﬂ.ﬁ in I-,)

When it is driven through some distance:

an o cannot engine

(MUL :on.zmz.mlﬁ)_(B
(RAW 2016) (SAG 2017) (.DGR .work done
When a car is driven through some dls-mncc‘c i
by the car is partly used in overcoming th ¢ part 0
force between the road and the car HTe: So t which
work done against friction is converted into hea
raises the temperature of the gas in a car “Tc'bsolulc
know that pressure is directly proportional 10 & sure
temperature at constant volume, therefore, the Pres

As we

; the
must increase because the heat energy increases

velocity and collisions of gas molecules. As a result,

molecular collisions against the walls of a tyre increase

the pressure of air inside the tyre. o

Why adiabat is steeper than isotherm? Explain.
(LHR 2013: GII) (SAG 2019 GI)

Adiabat is stecper than isotherm, since slope of

. -P . -1P
isotherm = <~ and slope of adiabat ==~
but r> 1.

What happens to the,room temperature, when an
air-conditioner is left running on a table in the
middle of a room? (LHR 2013: GII, 2017, 2019 GI)

(RAW 2016) (BAH 2013,2019 GI)

(DGK 2013) (SAR 2018GIT)

The temperature of the room will increase, because air

conditioner placed in the middle of room absorbs as well as -

rejects heat in the room. Here rejected heat is greater than the
2bsorbed heat because the electric energy consume by the air

conditioner is also converted into heat during the working of
air conditioner. =

If pressure is kept constant, then

........(ii.i)

1
v :x:<§mv1>

1 2.
- As we have proved that, <5 mv’ >« Tso equation

becomes,

=1

Thus volume is directly proportional to absolute

temperature of the gas provided pressure is kept
constant. This is known as Charle’s law. T

Solved past Pap

-2019) \
Is it possiblc to convert |ny
mcchnnlcnl energy? Explain with ;
(LHR 2014: GI1) Gy mlp[!‘ .g’ \
(MOL2013) (ban Jnla)l'zﬂn

rng
e 4

SAG
Xig Applying the first law of‘lhcnnody,,amic:ﬁlz' 2b|,h|

AQ = AU+AW
For an adiabatic process
AQ =0
so 0 = AU+ AW
. AU = =AW

1f work done ‘AW" is negative, the woyy, ;
of intenal energy. This means, if 3
1o expand adiabatically, some work i done

internal energy. Thus' intemal energy decre lh!eh;
mechanical work.

Examples:

(i) Gases can be liquefied by this process,
(ii) In case of heat engines (e.g. petro| el

MR

some quantity of intemnal energy hag beep c;? %‘ ;

One :
gas (Wstcm) 2:‘%

expand and the Qiston moves backwarq_ lﬁu:l:' lhe&{
internal energy is converted into work (e is w%

~ work). ) 2 mgc;%

11 Is it possible to construct a heat engine thy ..
' expel heat into the atmosphere? At wij

(GUy |
(LHR 2015; g, 2,

(MUL 2012; ANNUAOIS}o

* (BAH 2012, 2013, 2014, 2019 g FASzu“

(RAW 2011, 2013, 2016,y

(SAG 2013,2019 GI) (DGK 2011, 2012, 2014, qu.
No, it not possible to construct a heat €Ngine thy
not expedient into the atmosphere, ~ - oo
Because second law of thermodynamics states
impossible to construct

Ans.

a heat engine, opers

continuously in a.cycle can exert heat form k|

reservoir and convert it completely into work:
12. ° State second law of thermodynamics in terms ¢
entropy. (LHR 2015: GII, 2017, 2019¢)

(MUL 2014, 2016) (FAS 201} -

_(SAG 20i7) (BAH 2019

Ans, If a system undergoes a natural process, it will goint

direction that causes the entropy of the system plst ! '

)

environment to increase.

It has been found that natural process tends to pmé 3
towards a state of greater disorder. Thus, there is a el

between entropy and molecular disorder.

13. -Define reversible and irreversible process. Giv ot}

example of each. . (GuJ2011,209
.t (MUL2016) (BAH 201T) (FAS 2011,10f
Ans. e A successivé of events which bring the system bl

that :

-~ Ans.

14

A

' ‘ Solved p

c ast Papers (20
9|Pag st law of thermodynam; 4 11-2019)
8. -:jnm:;cx:;tl:nlform.' yhamic ang gy its

. (GUI2014) Raw 291

. S

In any ﬂlcnﬂ",d)’"nmlc process, whcn hca(t ‘/(\)‘_rvisz:;:cgg
' gystem, this f:ncfg)’ "PPC'N‘-\ 35 an increases i the
2 omal € nergy ‘Au’ stored in the system plus the work
I+ done by the system on its suroundings, Tyis is called
w law ofmcmodynamms.
ﬁrslhcmmically, it can be written as
Ma Q= AU+ W

Qs positive when heat enters, th
(i) negative when it leaves the system,
iy oW iS POS itive when_ work is done by the system and-
(i negative when work is done one the system,

€ system and

o) AU is positive when temperature of the system rises

s
., Ans:

: required at constant pressure than at constant volume for

16.

7.

A'ns.

18,

- to.its initial condition is called a cycle. Areversit}

cycle is the one in which all the changes®

* reversible, o e

¢ If a process cannot be retraced in the b“‘,hlm

- direction by reversing the controlling factors,t5*
irreversible process. G

and negative when temperature of system faljs.
Why Cp>CV? (MUL 2011: ANNUAL)
when a 35 is heale_d at constant volume, all the heat
upplied in used to increase the temperature of 3 gas.
;aut if the same gas is heated at constant pressure, 3 part
of heat is used to do work on surrounding and a part of
heat is used to increase temperature. Hence more heat js

the same rise in temperature. That is why specific heat
of a gas at constant pressure is greater than specific heat

" at constant volume.

3P ' :
Prove that v’ =" (MUL 2011: SUPPLY)

A;:cording to kinetic theory of gases.

1
P.= 3V 2™
; mN
P = EEV-<V2)_® .

. Here “m” is mass of single molecule of a gas, the mass
of N molecules will be mN since.. ? '

. mass
Density = yolume
mN
5=V

P = -;- 5<V>.
)
Or <> = 5

Given two examples of adiabatic process.

. (MUL 2012: ANNUAL) (DGK 2019 GI)
(i) Cloud formation in the atmosphere. .
(ii) The rapid escape of air'from a burst tyre. -
Define first law of threnody namics and 2nd law of
threnody namics. ~° ~ (MUL 2016)
First Law of Thermodynamics:
It states that, in .any thermodynamic process, the heat
energy supplied to a system is equal to the-increase in
the internal energy”of the system plus the work done by
the system on its surroundings. .
Mathematical form of first law of thermodynamics is:

- Where Q= Heat energy

o Pysi; % i
And AU= Teremet ysics [Pnrl. 1]

the int -
?_;:ond Ludwlof'lfhermo“dyna,:::l: energy 2
e sccond law is concemned wj ¢ .
which heat can be converted i:ﬁ:h\:}ol:kcal;?r;w'm of
flow of heat. rection of
There- are two statements of
thermodynamics, by the two scien
Clausius. )
Lord Kelvin's Statement: .
“This states that, it is impossible to construct a heat
-engine, operating continuously in a cycle can extract
heat from a heat reservoir and convent is completely into
work”.
Clausius Statement: i
This states that it is impossible to have a flow of heat
from a cold body to a hot body without the expenditure °
of energy. ) :
19, Define the term internal energy. _(MUL2016)
Ans._ The sum of all forms of molecular energy (K.E + P.E) -
of a substance is termed as internal energy. L
-20.  What are the basic assumption of kinetic molecular
theory of gases? (MUL 2016)(GUJ 2018)
. (RAW 2012, 2016) (SAG 2012)
Ans.. Matter is composed of tiny molecules which are not in the
state of rest. These molecules move in different direction
and make collision with each other as well as with the walls
of the container. The molecular kinetic theory of gases
based on the following postulates.

l.he second law of
tists Lord Kelvin and

number of molecules.

(ii) The size of the molecule is much smaller than the
separation between molecules. o

(iii) The gas molecules are in random motion and may
change their direction of motion after evéry
collision. y .

(iv) Collision between gas molecnles themselves and
with walls of container are assumed to be perfectly
elastic.

(v) Molecules do not exert force on each other except
during a collision. i ! .

21, Whatis Carnot’s theorem? (MUL 2014)

. J (FAS 2012) (SAR 2018 GII)

Aas. No heat engine can be more efficient than a Camot engine
operating between the same two temperature.

The Camnot's theorem can be extended to state that all

Camot’s engines operating between the same two

temperatures have the same efficiency, irrespective of

the nature of working substance.

. engine due to friction and other heat losses.
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(i) A finite volume of gas consists of a very large -

All real heat engines are less efficient than Camot

-
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T R RS ors (2011-2019) \
‘ . Y -
Sﬁh“‘d PﬂSf\Pﬂ, Write dKncll‘\“::lcs Shﬂﬁmtnt ;
' : -V thermody :
s t-1 Iso draw .
P/l_llﬁ’;‘ [Z’i’l:c x{u- Tsothermal process = (‘MU[' zmtsl)n Ans. Lord Kelvin’s Statement:
oS /st T, S =
22. diagram. . perawure of the syste™ 1t is impossible to devise a pro. N
he process. in which temP mal process: heat, extracted from a sinpe’ sWhich I} AnSe
Ans :—crv;aiss constant is called an lsol: al gas, in 8 worl,: without leaving any ch%n? re~s°f\'oi, ’ﬂa,
Consider a system tnns.xslm.““c n non-condlxcg:g (heat engine). Be in the ‘;’:n(i,:m
c&\'li‘nd”r having conduc""‘ll_:; is frictionless OR 'king%\ y
QESES ton. The piste . N
walls and pisten. «No heat 3 o - 3
e . cr to keep the No heat engine, worl\mg cont;
moveable. Jaced on heat reservoir: 1 Oni\.pﬂ"si"“ or extract heat from a heat resery, Mo Y in
s C"h:i;r liF d[»;c gas m"fml ~cc use transfer of completely into work”, olr (S".“rce) a:d%k
temperail L owly s » PR . : -
:omp,mm st ke P'ﬂfr“a; ideal gas potential encrey 26. A heat engine is working pey, \ 32
ires time. In case o1 &7 the internal nd 300k. Find i £en '
heat roquires G Jecules i 210 Hence e 500k a ind its Percent, 0 toy,
Nmm; “M‘]dl‘f\ rg:s depends only on s temperetit : ' ‘ ge‘em“!ml;t"h\ Aot
energy of an 1% T, = 500k, T, = : B
i consiant._ Ans. Tp° 0k, T2 300k . (RAWMQ
tnoau= 0 : mes. Percentage efficienc =[ 5 3
Hence Istlaw of hermodynamics bec U T, *100 §[2\09 iy
_AUSW = Percentage efficiency = 4qo, ) t Ans.
Q= 0:\‘4 1. S‘tate two postulates of kinetjc "leory { :
Q=W . : 20‘"211:;,_
Pa P Ans. (i) A finite volume of gas cong; 12) Sag v
.~ of molecules. . S81S of very large Iy
(ii) The size of molecules in iy * |-
separation between molecules Mlich Smalle thy, g
- i |
[ 28, . What is thermodynamic Sy o |
. 7 scale? Give iy unipy :
Vv——Viy - ’
i e . d does an extemal Ans. A scale of temperature which staptg (S.AGIM;
This shows tat if the ges expands an . ~273°C. At this tem S form zep e
N ‘neq 2n amount of heat *Q’, has to be supplied to -4 S temperature all the, age ., 10
work ‘W', thenan > if th i Hence it is attainable, SRES are g 3.
oo the temperature constant Conversely, if the gas 15 n . s
) toffP e ¢ work is done on the system, then heat Q' Its unit is Kelvin,
chould leae the system to keep the temperature constant. 29.  What is the difference between isothe ; Ans.
The curve representing an isothermal process is called an adiabatic process? (RAW 2019 G Al(’;'g;ﬂu
e . AG 1Y
isotherm. . \ . (DGK 2
The relztion for isothermal process is. ‘| Ans. Isothermal process:” The process - i :;]':“Ba
pv='Constant .| temperature of the system remains congiant
23. DefineC,andC. .. (BAH201)) T = constant h |
"Ans. (i) The molar specific heat at constant volume is the AB= 0 ! E
amount of heat mqsfcr.required to raise the temperature . e e R
::;aes;::;li?éfas through lk:at constant volume so Q=AU+W =0+W : -m : 1.
: cL - diabati s P 3
(ii) The molar specific 2t constant pressure is the amount gr 1.:;:5‘ :hl;rso CS:::,‘ 'il'hc ﬂr(&ce? l; \\_rhlchnohcal:m Ans.
of heat transfer required 10 raise the temperature of one et YSIEm 18 calec adieballc proces
mole of the gas through 1k at constant pressure and is Q=0 ]
_ represented by symbol C,. : e and Q = AU+W - |
24.  Find the relation for work done by heat at constant o T AT 3 ‘
S0 =0 = 0= AU+ e
pressure. (FAS 2013) Q - =AUSW = m
_ Ans. W = FAY ; 30. . Prove that ‘W =PAV. (i)
: F =PA Ans. We assume that the gas expands through AV ¥
W = PAAY. slowly,,so that it remains in equilibrium, As efs2|
AAY = AV L moves up through a small distance AY, tie ol
‘W= pav 0 by the gas is. Lt :
. Equation (i) is the relatio : - W = FAy = PAdy Y
n for w .
cons}ant pressure, . or work done by hezl_;t at AAY = AV NN X - -
) ) ‘W = PAV

.

l 91lpagc' Boylc's'l““’ and Charle’s law,
State

18 (2014: GIIy
w: The pressure “P" is inversely propontional

oyle's z\nv_‘ at constant temperature of gas ie.,
| .

ume .
. Px v
s law: Volume is dircc'lly proportional to
char:ﬁw \cmperaturc of gas, provided pressure is kept
abso . N

Loy
constant 16+ VeT N

Lord Kelvin's statement of second law of
L amics. ‘ @)
© impossible 10 construct a heat engine_ working
It is Jously in 3 cycle, takes heat from a hot reservoir
con&‘[‘ée) and converts it completely into work.

(Soscribe adiabatic process under what conditions
:)h';s process occur. @017

{abatic Process: N

f.\::lﬂadiaba‘ic process is the one, in which no heat enters
" or leaves, the system”™ ' ’

C =0 .

llr;'is prevention of heat may be achieved ecither by
surrounding the system with a layer of insulting material
o by performing expansion or compression process
uickly, because heat flow require finite time and any
grocgss performed quickly is practically adiabatic. e.g.
(i) The rapid escape of air from a burst tyre. .
(ii) The rapid expansion and compression of air through,

.Stal

which a sound wave is passing,
(i) Cloud formation in the atmosphere.
“What is the average translational kinetic energy of

the molecules in a gas at 28°C? (SAW 2013)
T = 28°C .= 28+273 = 30K ‘ :
K = 138x102IK”
<K.E)= ?
. Aswe know that

2 - .
T = 3x KB -

KT 3% 1.38% 1072 x 301 .

= SKE»= BT o _'—2_3

<KE>= 623%107%] P R
A system under goes from state P,V, to P,V,. What

- will be the change in internal energy?, (SAW 2014) -

The temperature of a gas is directly proportional to the
average K.E. of its molecules, which'is the internal energy
of the -system (gas). As temperature remains constant,
** internal energy remains the same; hence there is no change

Constant N
Temperature

Solved Past Papers (2011201 9)
36.

Ans,

37

. Physics [Part-1]
;\:’l':l i:;e defects in first law of thermodynamics and )
oo €Y <an be removed in second law of
e rmodynamics? (SAW'2014)
c:‘rstblca»\éoof thermodynamics tells us that heat energy * ..
ol nverted into work but-it is silent about the E
oy 21 ml’oln un::]cl; Wh;h this conversion takes place.
avi tells us the circumstances in which

:;::wened into work and direction of flow of ‘:mww\be

Ve an example of a natural . ‘
an increases in entropy, L ‘(gix\lln;;‘l‘;e)s'
When ice is meled due 1o high temperature of
sumoundings. The heat transferred to ice from
surroundings is positive, §; -8 i
. 85 I positive. Since AS = T As AS is

positive thus the entro,
increases.

Ans,

py of this natural process

38.  Draw the schematic diagram of refrigerator,

s GUI2018) 8

Higher temperature surroundings ‘ l

Heat out

lleatin

\liw temperature :om})on:ul\
39.  Write two limitations of -first law oi,
thermodynamics.

» ) ~ (DGK2017M 2
Ans. First law of thermodynamics tells us that heat ene

can be converted into equivalent amount of work. But ¥

does not tell us that:

(1)  Under what conditions and |-

(i) In what direction this transformation can take = °
- place.

40.  Justify work and heat are similar.  (LHR 2019 GI)

Ans. When energy is exchanged between thermodynamic
system by thermal interaction. Then the transfer of energy
is called heat and is converted into work, So we can say

that both are similar. :

So net change in entropy is positive. »
41.  What is metabolism. How first law of thermodynamic

explain it. (LHR 2019 GY)

Ans. Energy transforming process in an organism is called -

Human metabolism which is also good example of
- energy conservation. . .
Human beings and animal do work when they walk, run,
move or light heavy objects. Work always require energy.
Energy is also required for growth and in making new cells
and 1o replace the old dead cells. -~ ~— —~
We can apply first law of thermodynamics as:
. AU = Q-w o

To an organism of human body therefore it is clear that
work done w-will result in decrease in entenal energy
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of the pody. Hence the body temperature or intemal
¥ CRETRY is maintained by the food we eat,
* AN engine absorbs heat of 10 and rejects SJ heat,
What is the heat being used by the engine.
(LHR 2019 GI)
Ans. Heat absorl -= Ql= 10)
Heat rejected = Q =8
Heat being used by englne’ = W= 9
W= Q1-Q2
W= 10]-5)
W = 5] Ans. '
43, Find the average speed of oxygen molecule In the air
atS.T.P. SOLUTION:- - (SAG 2019 GI)
Ans. DATA:- .
AT S.T.P we have
Temperature = T =g -
= 0+273 = 273k
Pressure = P = 101 x 10 N-m"?
Avogadro's number = Ny= 6,022 x10°%
Molecular mass of oxygen = m = 32 g
Boltzmanconstant = k = 138x 10k -
TO FIND:- P
Average speed of oxygen molecules = <V> =7
FORMULA:-
)
T =ﬁ <Vimv>
CALCULATIONS:-
The above formula can be written as i
<wv> = 1:;—‘1‘ .............................. (1)
Using Avogadro’s number Ny = 6.022 x 102, the mass
m of one molecule of oxygen is given as:
molecular mass 32
Na "~ 6.022x 108
B 32gx100 7
T 6.022x 107 x 100
or
32ke
™ T g022x 107
Putting the values in equation (1) we have .
3x1.38 x 107 x 273 x 6.022 x 10%
or <v2> = 9 —
or © o <v> = 1212693 ms?!
Hence, <v> = 46ims™! Ans.
RESULT: '
The average speed of oxygen molecule at S.T.P. is 461
ms™.
4“.

" Ans.

Internal Energy:

The sum of all form of molecular energies (K.E and
P.E.) of a substance is called internal energy.
Independence on Path: )

In thermodynamics, internal energy is a function of
state. Internal energy does not depend on path it
depends on initial'and final states of the system,
Suppose a system is changed from initial state ‘a’ to
final state ‘'b’. Let its initial pressure and volume is P,
and V, respectively. It changes to P, and V. By
experiment it has been seen that chang_e in’ internal

Internal energy is a state function. Exphin.(DGK 2019 GI)

4s.

. Ans.

energy is the same and ind

. ; \
cpendent of Pathy éll’a h
1R
. q

as shown in fig.
P
Y 3
PV T,
P ”," h)b
P' ""f:\:(F--VnTn)' ’ \
0 : LY
Ve Vv, ’
Thus internal energy is similar'to the Bravitatiopy| P\{
Therefore we can not take its absolute value, W, i
change in internal energy i.e. ‘ 1,
AU = 'Ub b U.
Where, -~ - '
U, = internal energy at state b, \
U, =

As we know that PV'
aboutr,

Here r is the ratio of molar specific
constant pressure to molar specific heat

-volume and is written as

46.

Ans.

47.

Ans.

r=£‘l

C,

Give an example of a, process in whic|
transferred to or from the system but th

of the system changes.

An Adiabatic process is the one in which

internal energy at state a.
= Constant. What do you knpy

or leaves the system but the temper.

changes.

In Adiabatic Expansion, the temperature of the sysqep!

(SAW 2019 G
heat of the s
at Consty’

'.

¢ temperatup
(BAH 2019 G))
no heat entey
ature of the systep

falls at the cost of its own internal energy. Whereas, iy

Examples:1. Cloud formation.

2. Rapid escape of air from a burst tyre.
3. Passing of sound wave from air,
Carnot cycle provides .the “basis- to  define 3

temperature scale that is independent of material

properties. Explain.

: Adiabatic Compression, the temperature of the system
increases without the transfer of heat o the s

ystem,

(BAH 2019 GI)

According ‘to camot. cycle, the ratio, the ratio &

depends only on temperature of two heat reservoirs. |

Q

. T.
Therefore, the ratio of the two temperatures T.zcan be
i 1

found by operating a reversible camnot cycle between

these two temperatures and measurin

y Qza.nd'Ql. N
Thus the relation,
Q@ _I
1

h on heat i .

g the heat transfers |

A AR . _
7 .
Solved Pa v
poge_— 2 Papers 011, ~
tion . .
Equa pe used define thermodynamic scale of T Work s dors - Physics [Part-1]
n"pcmurc‘ ‘ ) the system, " 8¢ System.Find the hegriom by
lem ‘nami le of t i - D M : '
The thermodynamic sca uc‘:coab:;mcm‘turc is definegd by c'-'11'an 2 Camot engine, D( IUH.‘JIZ.SUP}?LY)
sing 273. 16K as ‘¢ temperature of gh- Alculate jig efficiency, - CHP€ S working and
:::Ic point of water as one fixed point and absolyy o e, (MUL2011:ANNUAL)
ther. ' - What i (RAW 20
ro, as the 0 . ) . 2t s the ayergpe L 19G1)
?hc unit of thermodynamic scale is Kelvin, 02 gas o Mmm& ranslational kinegic

1
| Kelvin is defined s 573776 of the thermodynaic
mperature of the triplc point of water.”
te .

“SECTION 111
Long Questions

molar specific heat and prove the relation C,-Cy

PEI{'F (LHR 2012: GI, 2013: GII) (FAS 2013, 2017)
(SAG 2017,2018 GII) (BAH 2019 G))
prove that the absolute temperature of an ideal gas is
directly proportional to the average translation kinetic
energy of gas molecules: (LHR 2011)

A heat engine performs 100 J of work and at the same

time ejects 400 J of heat energy to cold reservoir. What is
efficiency of the engine? .
(LHR 2014 GI, 2018 GII) (RAW 2013) (DGK 2012

Estimate the average speed of nitrogen molecules in air
understand conditions of pressure and temperature,

(LHR 2014: GII)
336J of energy is required to melt 1 g of ice at 0°C. What
is the change in entropy of 30 g of water at 0°C, as it is
changed to ice at 0°C by a refrigerator? (GUJ 2011)

(LHR 2015: G1,2017) (FAS 2016) (RAW 2011)
A mechanical engineer develops an engine, working
between 327°C and 27°C and claims to have an efficiency
of 52%. Does he claim correctly? Explain.  (FAS 201 1)

" (LHR 2015: GII) (SAW 2013)
Define pressure of a gas. Prove that  (LHR 2017)
P=% N s
Explain isothermal process and adiabatic process.

(GUJ 2013) (MUL 2013)
. The turbine in a steam power plant takes steam from a
boiler-at 427°C. and exhausts into a low temperature

reservoir at 77°C. What is the maximum possible.

efliciency? (GUJ 2012) (BAH 2014) (RAW 2014)

: .1 2
Define pressure of a gas. Defive its expression 3 PV

_ (GUI 2014)
A thermodynamics systeni undergoes a process in which
its internal energy decreases by 300j. If at the same time,

i

Perature 976 nerRy of molecules
onsantis | 3. g2 1+ (€ Vale of 4 o

N (MUL 2
e ) 014, 201
p! ax‘n CARNOT CNgine angd state Camoyp's 'n'meorc?n v
5o ' (BAH2013)
C ;i;:; :glar .siPeclﬁ: heats of gas, Show that diffefen:e
b pecific hca% 3 cofstant presgyre and at ¢
© 15 equal 1o unjversy) B2s constant, (LHR 20(1’353;;
- (GUI2015) (BAY 2012)
— B ‘he- . (AW 2018 G) (DGK 2019 GI)
¢ our steps of cgp ive.
relation for the efficiency of ca.m;:’;ne:lt ::gc::e e
(BAH2011) '
¥ v=R, wh
* specific heat at ¢ il Frie

nstant pressure, molar specifi
\ ¢ heat at
constant volume and uniyersa) B2 constant respectively.

(FAS 2012)

17. _Show that C, - C.

(i) isothermal process (ii) adiabatic process

(BAH 2019 GIy (FAS 2016) (DGK 2014, 2017
19. Describe Camot engine and show that jts efficiency onl:
R flepcnds on the temperature of hot'can cold reservoirs.
20. What is camot engine? Give its four processes and deriv
the relation for it efficiency. " (LHR 2919 GY
(RAW 2017) (SAG 2012,2013,2018 G1, 2019 G
21. Define pressure of Gas. Drive an expression for pressu
is directly proportional average translational K.E of {
* gasmolecules. . (DGK 2013) (SAG 2017) (SAW 2019 G
22. A comot engine utilises an ideal gas. The sow
temperature is 227°C and since temperate is 127°C. F
the efficiency of the engine. .~ (DGK20$1
23." Estimate the average speed of nitrogen molecules in
understanding conditions of pressure and temperature.

(SAW 2!

24. 336 5 of energy is required to melt 1 gm of ice 2t 0°C. \
-is the change in entropy of 30 gm of water at 0°C as
changed to ice at 0°C by atefrigerator. . (LHR G12(

(SAW 201

. Find the average speed of oxygen mclecule in \he‘

e ’ (RAW 2016) (DGK G
Q:Pl:’l:’
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