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Classwork: Questions: 16.2, 16.3, 16.4, 16.0

16.10 (Pg. 133, 134) | ﬂ
Homework: Questions. 16.1, 16.5 (Pg. 13.,
(Pg. 133, 134)

CHAPTER 17: PHYSICS OF SOLIDS
Mechanical Properties of Solids (Pg.137-1
142-146), Superconductors (Pg. 146, 147),
Example: 17.1 (Pg. 140, 141)

Classwork: Questions: 17.4, 17.5, 17.6, 17.8, 17.11

17.4, 17.5 (Pg. 153)
Homework: Questions: 17.2, 17.3, 17.7, 17.9, 17.10 (Pg. 152),

CHAPTER 18: ELECTRONICS o
Brief Review of p-n Junction and its Characteristics (Pg. 154-156), Rectification (Pg.

156,157), Specially Designed p-n Junctions (Page. 157, 158), Transistors (Pg. 159-161),
Transistor as an Amplifier (Pg. 161, 162), Operational Amplifier (Pg. 162-164), Op-Amp
as Inverting Amplifier (Pg. 164), Op-Amp as Non-Inverting Amplifier (Pg. 164, 165),

Comparator as a Night Switch (Pg. 166, 167)

Examples: 18.1, 18.2 (Pg161, 165) y
Classwork: Questions: 18.3, 18.6, 18.7, 18.9, 18.10, 18.12 (i-iii,v), (Pg. 17

Problems: 18.1, 18.4 (Pg. 174)
Homework: Questions: 18.1, 18.2, 18.4, 18.8 (Pg.172), Problem:.18.5 (Pg. 174)

CHAPTER 19: DAWN OF MODERN PHYSICS

133). Problems: 16.3, 16 4, 16.6, 16.7, 16.9

42), Electrical- Properties of Solids (Pg.
Magnetic Properties of Solids (147-151),

(Pg. 152), Problems: 17.Z, 17.3,

Problem: 17.1 (Pg. 153)

2, -173);

Black Body Radiation (Pg. 181-185), Interaction of Electromagnetic Radiations with .
Matter (Pg. 185-191), Annihilation of Matter (Pg. 191,192), Wave Nature of Particles (Pg. |
192-196), Uncertainty Principle (Pg. 196-198), Examples: 19.4, 19.5, 19.6, 19.7, 19.8, :

19.9, 19.10, 19.11 (Pg. 185, 188, 189, 190, 195, 198)

Classwork: Questions: 19.5, 19.6, 19.8, 19.9, 19.10, 19.11, 19.12, 19.13, 19.15, 19.18,

19.20, 19.22, 19.24 (Pg. 199,200), Problems: 19.5, 19.6, 19.8, 19.10 (Pg. 201)
Homework: Questions: 19.7, 19.14, 19.19, 19.23, 19.25, 19.26 (Pg. 200), Problem: 19.3,

19.4, 19.7, 19.9 (Pg. 201)

CHAPTER 20: ATOMIC SPECTRA
Bohr's Model of the Hydrogen Atom (Pg. 204-208), Inner Shell Transitions am¥

Characteristic X-Rays (Pg. 208-212), Uncertainty with the Atom (Pg. 212, 213), Laser (Plrg

213-216), Example: 20.1(Pg. 208) %
Classwork: Questions: 20.1, 20.3, 20.8, 20.10, (Pg. 217), Problems: 20.3, 20,7, 20.8,
20.10 (Pg. 217,218) |
Homework: Questions: 20.5, 20.7, 20.9 (Pg. 217), Problems: 20.2, 20.9 (Pg. 218)
CHAPTER 21: NUCLEAR PHYSICS | |
Mass Defect and Binding Energy (Pg. 223-226), Radioactivity (Pg. 226-229), Half Life (P8.

229-231), Interaction of Radiation with Matter (Pg. 232-234), Radiation Detectors (PB.

234-238), Nuclear Reactors (Pg. 238-240), Nuclear Fission (Pg. 240-243), Fusion Reaction |
(Pg. 246-249), Radiation Exposure (Pg. 249,250), Basic Forces of Nature (Pg. 254, 255). {

Building Blocks of Matter (Pg. 255, 256), Examples: 21.1, 21.2 (Pg. 224, 231, 232)

Clagswork: Questions: 21.3, 21.5, 21.6, 21.7, 21.9, 21.10, 21.11, 21.15, 21,17 (Pg. 258), 4 -

Problems: 21.1, 21.3, 21.4, 21.6, 21.7, 21.8 (Pg, 259)

Homework: Questions: 21.2, 21.4, 21.8, 21.12, 21,13, 21.14, 21.16 (pg. 258), Probl éms:

21.2,21.5 (Pg. 259) - |
. O N S Sl b O

(Pg. 133), Problems 16.1, 16.2, 16.5, 16.8, '} .
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OBJECTIVES (MCQ’S) OF CHAPTER-12

ACCORDING TO ALP SMART SYLLABUS-2020

opic lll: Electric Field Lines:

IO . e e
1. The S! unit of electric intensity is:

(A) NC* (B) Tesla (C) N/m (D) Coul/meter

5 Electric lines of forces are parallel and equally spaced, then electric field is:(2 times)
(A) Weak (B) Strong (C) Non-uniform (D) Uniform

3. The force experienced by unit positive charge placed at a point in an electric field is .

called:
(A) Coulomb’s force (B) Faraday's force (C) Lorentz’s force (D)Electric field intensity

4. A charge of 1 uC experience a force of 10 N at a point then the electric intensity at
that point is:

(A) 10° NC™' (B) 10 NC™' (C) 107 NC™ (D) INC™

5. The lines which provide information about the electric force exerted on charged

particles are:

(A) Magnetic field lines (B) Electric field lines (C) Tangent lines (D)Curved lines
6. The electric field lines are closer where the field is: |
(A) Strong (B) Weak (C) Uniform (D) Variable

7. IF a charged body is moved against the electric field, it will gain: (2 times)

(A) P.E (B) K.E (C) Mechanical energy (D) Electrical potential energy
8. Special organ called Ampullae of lorenzini that are very sensitive to electric field are
found in: .
(A) Bats (B) Cats (C) Dogs (D) Sharks
9. The electric field created by positive charge is:- (2 times)
(a) Radially inward (b) Zero (c) Circular (d) radially outward
10. The unit of Electric intensity other than NC* is:- (2 times)
@ Y/, (b) V/m ©Y/¢ d) Ny
11. Which one of the following can be taken as measure of electric field intensity :
@) = (b) % 0% (d) LN
A A & A
12. The unit of Electric intensity other than NC? ha .
(A) VA' (B) Vm™ (C)vC! (D) NC | :
13. The idea for electric field lines was proposed
(A) Henry (B) Michael Faraday (C) Ampere (D) Ohm
14. The electric field intensity due to an infinite sheet of charge Is:
g = e == e = - @'\~ 4
A R b =—— ’ = D e e
) Emor o BB QSRR S
15. S.1 unit of strength of electric field is: e |
(A)J/C (B) C/V (C) N/C ~ (D)J/N
16. Closeness of the electric field lines is the measure of. '-
(A) Cirection of field (B) Strength of field (C) Potential difference (D) Uniformly of field
17. The direction of field lines around an isolated negative charge ‘-q’is. @
(A) Radially inward  (B) Radially outward (C) Elliptical (D) Circular

218, NC! is the S| unit of: | ol

A) Force B) Charge C) Curren (D "Electrl'c'",", ” |
Topic V: Electric Flux and Electric flux through a surface encl

e I — e ———— e

-
&L

19.1f &, = E.A then maximum value of flux is obtained if angle between E and A s

(A) 90° (B) D%0° (Ot Selite 3 (D) 0°
20. S unit of electric flux Is: (4 Time) W5 A
(A) NC™ (8) Nm'C™' (C) Tesla £ ot ok Ae
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21. Unit of energy density of electric field Is: | |
(A) JC (B) JV (C) Jm™ (D) JI
22. When an area is held perpendicular to the field lines, then the magnitude of electrie
flux is:
(A) Negative (B) Maximum (C) Minimum (D) Zero
23. Electric flux through a closed surface does not depend upon:
(A) Its shape (B) Medium (C) Charge (D) None
24. Energy density in case of a capacitor is always proportional to:
(A) €, (B) C A3 i (D) E°
25. For computation of electric flux, the surface area should be:
(A) Parallel (B) curved (C) spherical (D) flat

26. Total flux through a closed surface depends on:

(a) Shape of surface (b) Charge enclosed only
(c) Medium only (d) charge and medium
27. Electric intensity inside the hollow sphere is:

o

@) < (b) (c) — (d) Zero
&, 28 £,
Topic IX: Electric Potential:
28. The unit of electric charge is:
(A) Volt (B) Henry (C) Coulomb (D) Weber
29. Farad is the unit of:
(A) Charge (B) Current (C) Electric flux (D) Capacitance :
30. A particle having 2e charge falls through a potential difference by 5v. Energy
acquired by It is: |
(A) 2.5 eV (B) 20 eV (C) 0.4 eV (D) 10 eV -

31. Absolute potential difference due to point change of 1C at a distance of 1m is given by:

(A) 9x10° volts (B) 9x10°V (C) 9x10*V (D) 9%10°V |

32. Two equal and opposite point charges separated by a distance 2m. The electric
potential at the midway between them Is:

(A) Zero (B) High (C) Low

33. The relation “ %E" represents:

(A) Gauss’s Law (B) Electrical flux (C) Electric intensity (D) Potential i:llf’l’ﬂ:n'.'nt'.ﬁl:'|

34. If potential difference across two plates of a parallel plates capacitor is doubled
then the energy stored in it will be: 3 §I|

(A) 2-times (B) 4-times (C) 8-times (D) remain same

a,
a

. (D) constant a3

!59'11;; lbralute Electric Potential at a point distant 20 cm from a charge
Mcls:

H 9 x 10°V !BI 9 x 10°V (C) 9 x10%V (D) 9 x 10°V l
36. bodies are charged due to the transfer of: {

(A) Electrons

B e 0 Y (B) Protons (C) Neutrons {g!“ A': :; e i
() 6:25x10%eV  (B) 625x10™ev () 16x10°ey () 9.1x107'ey
(‘:l' .Ell:.ct:lm:r?“ Ira?s.l:c':: e (2 times) :ﬂg
39. One electron volt is equal t::energy (C) Potential (D) Potential differenc
(D) 1.6 x 10%Joul

.6 X 10%Joul B) 1.6 x 10*° Coulomb (C) 1.6 x 10*° N
w Sotential dift e

wmmmmuwl : _
| D)R
Sitihe trne ntl(::’ emains constant

-
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(A) Rt = C (B) C.t =R (C)R.C=t (D)CV=Q

42. The term ‘RC’ has same unit as that of:

(A) Potential (B) Capacitance (C) Energy (D) Time

43. Product of resistance and capacitance is called: (2 times)

(A) Gas constant (B) Resistivity (C) Boltzmann constant (D) Time constant
44. The amount of energy equal to 1.6x 107" J is called: (2 times)

(A) One volt (B) One millivolt (C) One electron volt (D) One mega electron voit
45. The charging time of capacitor depends upon:

(A) R/C (B) C/R (C) RC (D) vRC

46. Farad is defined as: | -

(A) Coulomb/volt (B) Ampere/volt (C) Coulomb/joule (D) Volt/coulomb

47. A capacitor stores energy in the form of: *
(A) Magnetic field (B) Heat energy (C) Electrical energy (D) Mechanical energy

48. The capacitance of a parallel plate capacitor in vacuum Is: dege
Q%r

| d
(A) Cyae = =2 (B) Cpac = 22 (C) Cyac = (D) Coac = —2—
L ; “resence of dielectric Is d
49. The increase in capacitance of a capacitor due to e of d ue to
of dielectric:

(A) Electric polarization  (B) Electrification (C) lonization (D) Electrolysis

50. Capacitance of a capacitor does not depend upon:

(A) Distance between plates (B) Area of plates

(C) Electric field between plates (D) medium between plates

51. When dielectric is placed between the plates of capacitor, the value of E between

the plates:
(A) Increases (B) Zero (C) Decreases (D) Infinite
52. If the separation between the plates of a is doubled then its capacitance becomes:
(A) Double (B) Half (C) One fourth (D) Three times
53. The product of resistance and capacitance is: (2 times)
(a) Velocity (b) Force (c) Acceleration (d) Time

54. A capacitor is perfect insulator for

(A) Alternating current (B) Sparking current (C) Eddy current (D) Direct current

55. The electric potential at a mid-point in an electric dipole is:

(a)OV (b)O.5V (c)1V (d)15V
56. Coulomb per volt is called: ,
(a) Farad (b) Ampere (c) Joule (d) Henry
57. If time constant s RC Circuit Is small, than the capacitor Is dn:lld or :
3 times
(a) Slowly (b) Rapidly (c) at constant rate  (d) intermittently

58. Gauss’s law can only be applied to: +
(a) A curved surface (b) A flat surface  (c) A surface of any shape (d) A closed surface
59. Two oppositely charged balls A and B attract the third ball C, when placed near

them turn by turn. The third ball C must be: (2 times)
(a) Positively charged (b) Negatively charged
(c) electrically neutral (d) Positively and negatively charged

an applied electric field EHMM&MMBW“

acceleration of the particle will be: h, 3
(A) zero (B) g/2 € g (D)2g ﬁ
61. Which material should be inserted between the plates of a capacitor in-0 to
Increase Its capacitance? | > AP AT
(A) copper (B) mica (C) iron (D) tin A s

H.Th-nctdumﬂnunpndtu(mmuihhaaw.fd@pqg e
(A) infinity (B)2q (C)a/2 (D) zer0 s
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63. If electric and gravitational forces on an electron balance each other, then electric
intensity will be:

(A) E=28 (B) E =3 () E=2 Y2 sl
q mg q

64. The capacitance of capacitor depends upon:

(A) Thickness of plates (B) Charges on the plates

(C) Voltage applied (D) Geometry of the capacitor

65. A billion electrons are added to pith ball. It s charge is:

(A) -1.6x10°19C (B) -1.6x101%C (C) -1.6x10°4C (D) -1.6x107C
66. Electric Flux is expressed as:
(A) 8, = Ex 4 (B) ¢.=E.Q (C) ¢, =E . A (D) ¢, = EA’

67. Intensity of field inside a hollow charged sphere will be:

(A) Negative (B) unaffected (C) zero (D) maximum

68. When some dielectric is inserted between the plates of a capacitor, then
capacitance: (2 times)

(A) decreases (B) increases (D) becomes infinity

(C) becomes zero

2019
69. Equation @ = E A is applicatble to the surface.

(A) Cylindrical (B) Conical (C) Flat
70. Due to polarization, electric field E in a capacitor:

(A) increases (B) decreases
(C) first increases then decreases (D) remains same
71. The charge on the Droplet in Millikan Experiment is calculated by using formula:

(D) Spherical

- mg Iy _ mgd dpid | ”'
(Alg= — (Blaz — C) q="— G =
72.1 Ohm x 1 Farad is equal to:
(A) 1 Ampere (B) 1 Coulomb (C) 1 Joule (D) 1 Second

73. The study of electric charges at rest under the action of electric forces is known as:
(A) Electromagnetism (B) Electronstatics (C) Magnetic Induction (D) Electric field |

NSWERS OF THE MULTIPLE CHOICE QUESTIONS :
4 | 5| 6 8 | 8 | 100 11 |12

13 { 14 | 15 ;
AN OVIBD | B | A D/ D | 8|8 |B|[B|A]|C |
SO 117118129 /20 (21 |22 |23 | 24|25 (26| 27 | 28 | 29 | 30|

O~

R 8 [ 8 plB|D|Dplbpiolcliolo &
31132 133 /34 (35 /36|37 [ 3839 40| a1 | a2 | a3 44 | 45 }4
Rt lcliAal Al e |AT e[ oo o l"cT e 4
SO L 87 | 88 | 49 150 | 5t | 52 | 53 | 54 |-55 | 56 | 57 [ 58 |58 60 |
— +— b=,
AN C T8 D DAl Rl s ol ¥
61 162 /63 |64 | 65|66 (67|68 69| 70| 71| 72173 |
R RB LA o alctc i TcTs c [.o.lp |
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SHORT QUESTIONS OF CHAPTER-12
ACCORDING TO ALP SMART SYLLABUS-2020
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ii. The tangent to a field line at any point gives the direction of the electric field
intensity at that point.

lii. The lines are closer where the field is strong, the lines are farther apart
where the field is weak,
Iv. No two lines cross each other.
2. Electric lines of force never cross why? (24 times)
OR Comment on the uni-direction of electric lines of force.

Ans: Electric lines of force never cross each other. This is because that electric field line
has only one direction at any given point. If the lines cross, electric Field lines could
have more than one direction which is not possible, |

3. Ifa point charge q of mass m is released in a non-uniform electric field with field
lines pointing in the same directions, will it make a rectilinear motion? OR
A point charge moves rectilinear path in an electric field. Explain. (7 Times)

Ans: If a point charge q of mass m is placed at any point in the field, it will follow
straight or rectilinear path along the field line due to repulsive force.

4.  Describe the force or forces on a positive point charge when placed between
parallel plates, with similar and equal charges. (6 times)

Ans: When a positive point charge is placed between parallel plates with similar and
equal charges, then the electric field Intensity due to one plate is equal in
magnitude but opposite in direction of electric intensity due to other rlate_ So the
value of resultant electric field intensity E is zero. Hence the net force on the
positive point charge is zero. Thus it will remain at rest.

‘5. Define electric intensity and give its unit.

Ans: The electrostatic force per unit test charge, at a specific point in the electric field,
is called electric field intensity.

Its unitis NC 1.

6 Distinguish between electric field and field intensity. (2 times)

Ans: Electric field:The space or region around the charge in which it exerts its eclectic
force on other charges is called electric field.

Electric field intensity:At any point in electric field the force experienced by a
point charge q is termed as electric Intensity or strength at that point.

7. Define electric field intensity. What is its unit and direction? (2 times)

Ans: - Electric force applied per unit charge is called electric field intensity.
It SI unit is N/C.

Its direction is along the electric field i.e. from positive to negative plate.
8. How sharks locate their prey? Explain briefly

Ans:  Sharks have special organs, called the ampullae of Lorenzini, that are

sensitive to electric field and can detect potential difference of the order of nano
volt and can locate their prey very precisely.

9.  Define electric flux. Write its SI units.

Ans: The number of the field lines passing through a certain elenuﬁt:*oﬁmmknown
as electric flux through that area.

&, =E.A | :
Its Sl unit is Nm?C 1, . s
10. Is E necessary zero inside a charged rubber balloon I balloon is spherical? (7 Times) [@l}]
Ans: Yes, Eis necessarily zero inside a charged rubber balloon if balloon is spherical.

—

Since ®, = E_]; XQ 4 | ok el s YO 2k
If the Gaussian'’s surface is imagined inside charged balloon, then et s
Q=0
It gives P, =0
EA=0 L
i Az0 . b RN

. g W - #_ ‘.' .
S0 E=0 , . @ ol et OriesT ' i S
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ometry of the closed surface?

e
11. Does the total flux depend upon the shape or g metry of the closed

Ans: No, the total flux does not depend upon the Sha[}fl';‘ nrégen
surface. It depends upon medium and charge encliosec. *
12. \:Fhat is the orientation of the surface in an electric field to get maximum flux

through it? 4. |
Ans: Whengthe surface area is held perpendicular to electric intensity the electric flux

will be maximum. o 5 |
In this case the electric fieldE and area vect-:::rﬂ will be parallel. i.e.0 = 0°.
¢, =E.A
= EAcos 6
= EAcos0° = EA(1) = EA
13. Mention two situations of vector area ln_'electric flux. | |
Ans: (i) If the electric field £ and area vector A are parallel i.e.0 = 0° then the electric
flux will be maximum. g s
®, =E.A=EAcos0 = EAcos 0°
= EA(1) = EA 1
(i) If the electric field E and area vector A are perpendicular i.e.0 = 90° then the
electric flux will be zero. s
, = E.A=EAcosB = EA cos 90°
=EA(0)=0
14.  Define electric flux. Mention the factors upon which it depends. ‘
Ans: The number of the field lines passing through a certain element of area is known

as electric flux through that area.
Electric flux depends upon the nature of medium and the charge enclosed.

15 What are the factors upon which the electric flux depend?
Ans: As

¢. = E.A= EAcosé ;

Thus electric flux depends upon

(i) Electric field intensity ‘E'.

(ii) Area of flat surface ‘A’.

(iii)  The angle between the field lines and the normal to the area ‘0’.
Topic VII: Electric Flux through Closed surface and Gauss's Law:

16. Give the statement of Gauss’s law. Write down its mathematical form. (5 Times)
Ans: It states that the total electric flux through any closed surface is equal to Ei times
0

the total charge enclosed in it.
Mathematically,

¢a=lxq f.

¢ J
a method ‘shield’ an apparatus frﬂom electric field even when it is to be
kept in the region where electric field is present.

Ans: An apparatus will be shielded from electric field when it is kept inside the metallic

box, so that the charges will only reside on the outer surface of the container. It I
in accordance with Gauss’ law.

18. Is It true that Gauss’s law states that the total number of lines of forces mﬂlﬁl_'

17.

any closed surface In the outward direction Is proportional to the net positive

charge enclosed within surface? (3 times)

Ans: Yes, the above statement is true. The total number of lines of force crossing any ¢
closed surface in the outward direction means electric flux.

Since

®, = cosntant x Q
¢, xQ

electric flux « total po
19.  Define electric flux, ﬁmhl{- surface. nasitne charpe

A Plus Physics (ALP Bru.—‘irt_‘e.f,,fila_t.mE- 2020) |
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Ans: The number of electric field lines passing through a certain element of area is
known as electric flux through that surface.
To apply Gauss’s law, an imaginary closed surface is considered which passes
through the point at which the electric intensity is to be evaluated. This closed
surface is known as Gaussian surface.

20 Find electric intensity of field inside a hollow charged sphere.

Ans: Consider a spherical Gaussian surface inside the hollow charged sphere as shown

in figure.,
Applying Gauss's law

6, =L ==

£, ‘&

Since

4, =EA=0 ,
As ;@‘:t: 0
S50 E£=0

nic VII: Applications of Gauss's Law:

21. What is strength of electric field inside a hollow charged sphere and ﬁfhy?

Ans: The strength of electric field inside a hollow charged sphere is zero.

Sinced, = Ei
EA=2
€o
Inside a hollow charged sphere g = 0
SoE.A=0 , AsA#0 ThusE =0

opic IX: Electric Potential:

22. Do electrons tends to go to region of high potential or low potential? (20 Times) [[ZE0|

Ans: Electrons tend to go to a region of high potential from low potential because
electrons are negatively charged.

23. The potential Is constant throughout a given reglon of space. Is electric field zero
or non-zero In this region. . (12 times)

OR Comment on electric field in region of constant potential. '

Ans: The electric field will be zero in this region.

We know that electric field is equal to the negative of potential gradient

l.e
6 AV
AR
Here in a present case |
V= constant
So, AV =0
Hence E=-—=0

Ar

24, Define electric potential and give its S| unit. (2 times)

Ans: The electric potential at any point in an electric field is equal to work done in
bringing a unit positive charge from infinity to that point keeping it in equilibrium.
Its Sl unit is volt (V).
Volt: : sl
A potential difference of 1 volt exists between two points if work done in moving a
unit positive charge from one point to other keeping equilibrium is 1 joule.

| Joule
1volt =1 ——m—mm
1 Cou
25. What Is dmercmbmm“-nm“ﬂmm

difference? | (3 times)
The energy acquired by a unit positive charge in
carrying it from one point to the other against the electric field huplm it in

electrostatic equilibrium is called as potential energy. -

_____—= e — L = - - ﬁ
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n an electric field. 1t wabi B

14
it s the IMI’ Mﬂl in the charge ‘g because of Its POROn ' 13, Derlve relation for potential gradient, / Show that [ ~ (2 times)

: $ Lok g M i osive ch b"'”;‘;"“ :Tl: Ans: The potentisl difference between two oppositely thlrﬂlé“;'ltﬂh and B Is given
done In carrying a unit positive charge from o | 7

saquilibriure - V., =V, il
10 ﬂu other polnt whllc keeping the charge in slectrostatic €qu ' a4 yebin

keeping the charge In equilibrium, oy o
The electric potentlal at any point in an electric fleld luqulltp vark dor

bﬂﬂllﬂl a unit positive charge from lmmmmmm eep the 4
char ullibrium, U Pt |

h.

iy Lt £

- |
""."q,' I T

36. Showthat1eV = 1.6 x 10" : Ml 1

Mm Since electron volt s tmnuntdmmm.
miw""*‘*'m g8 1 M thm

As m.': ‘Wﬁ":"‘.q'j# &
e . q-g-h&wﬂmfﬂ

% —Lﬁw“-'ll
N 50,9 wl.-(unmr

= 3 -
2 P‘H > j" P '. . ‘ ) . .
Ja | '.;.I' i :.
: ; ; L '|_ ] | R
§ - ' & i C
'I' | - n W .‘l ; : ." 1 4 I
1 » - 1
Y A o 7 _L. — - '|l_.| s | 1
T L II. ; o k

one point to other keeping equilibrium |s 1

Is measured In volts (4 times) Where W,, = Fd=-q,Ed
OR  Define Potentlal Gradlent? Ver Al 4
= mwium (2% gives the maximum value of rate of change of electric potential in (negative sign shows that F Is opposite to Got.)
Ans: “ < d‘:’ irection with respect to distance, It s known as potential gradient %0, VymV, = _ﬁ'sr}:_‘!
27 do the slectrons tend 1o go to reglon of high potential? 1 o 2 bkt
' w mw M d" ..m‘m' Hre m“‘“vﬂly Lh“uﬁd pm"‘ulfﬁ ‘5"“' th" Ihﬁ)‘ wre pu
Ans: | ‘” an electric field they tend to go to the region of high potential (positive end) Or E = 14
m mmﬂoﬂwm a&’ﬂww Tl (2 times) If distance between the pllll!ld is Infinitesimally small then
m m quantity (*%)gives the maximum value of rate of change of electric potential in L4
on:r direction with respect to distance. It is known as potential gradient. Ap Ar
| uymd gl . (3 tdmes) The quantity A( s known as potential gradient.
) ?'“ WUMW s usunlly applied over human brain to check Its - Wﬁ:ﬁ z’z:ﬂ'm'::qﬁrnﬂhmmm a potential difference of 10.0V.
g m behaviour by the use of electrical energy. For this electrodes are Ana asSe
m‘ to the l‘ll:llﬂ portion of the head and the corresponding response |s | AV = 10.0V
mlﬂﬂlvﬂv h the screen of a recording device, . Al w?
aphy (ECG) records the voltage between polints on human skin As we know that
ﬁ | ; ated by the slectr mmmhun.ltlimmmmmm ' AL = gAY
rj, ~ providing Information about | WM under stress. f w Sex 10,0V 3 1’; -
30, Define slectric | | w 50eV FE ' "'W
_ _ _m m Thl tlwtﬂul potential difference between two
~ pointtothe 1 Ry "4‘1“! Wﬂl the charge In electrostatic equilibrium. ‘ Ans: ;h; t:mﬂcol potential dﬂiuum between two points is dlﬂm
| ~ its Sfunit s vl ne in bri it positi
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: AK.E.= qAV
Ans: As (Gee=1.6 X 10-1° C) ' 46. What is capacitor? Define the capacitance.
AV = 1V Ans: Capacitor is a device used to store charge
- AK.E.= (1.6 X 10-°0)(1 V) ; Capacitance is a measure of ability of capacitor to store charge.
: 1 eV = 1.6 X 1071°CV 47 Define capacitance and its unit farad.
1eV =16x107") Ans: Capacitance is a measure of the ability of capacitor to store charge.
- \ oV The capacitance of a capacitor is one farad. If a charge of one coulomb, givento
Now, 1] = 0625 16#“{;11 6,25 x 101° eV one of the plates of a parallel plate capacitor, produces a potential difference of
= V. X ev = L. one volt between them.
harge of 2e falls through a potential difference of 3.0V. . _ :
39. Apﬂtlde;:r::‘ﬂl C C“q':;!d Sk gh a pot (2 Times) opic XIV: Ca citance of parallel plate Capacitor:
m. ergy . 48. Why does capacitance of a capacitor increase when a dielectric material Is
Ans: It is given that g = 2e inserted between its plates? (2 Times)
AV =30V Ans: When a dielectric material is inserted between the plates of a capacitor, the
The energy acquired by the particle is molecules of the dielectric under the action of electric force become dipoles and
A(K.E.) = qAV the dielectric is said to be polarized. It effectively decreases the surface density of
A(K.E.) = (2e)(3V) charge(o) on the plates due to which electric intensity between the plates (E =
A(K.E.)=6¢eV o/e,) decreases and as a result potential difference(E = 5 ) decreases.
AK.E.) = 6% 16X 10719 | Capacitance of a capacitor is given by
E.)=96x10"" ¢
40. When the electrons fall mmu‘:IER; IED)uf fuﬁvm:. Find{tsenerﬂ in electron volts. _ Cvac = v
Ans: As AK.E.= qAV Which ;Iearlyhahnws that with the decrease in potential difference, capacitance of
. E.=q o a capacitor will increase.
g=e=1.6 x 107" C 49. How will capacitance of a parallel plate capacitor be affected if area of plates is
n:}f =1V ~ doubled and separation between them is halved?
So, AK.E.= (1.6 x 107°C)(1 V) Ans: Since C = Akotr
. -19 d
IIEVV_ 1*156:'()(1;30_1%"’ L 79 By applying given condition
e (2A)¢eq¢
Topic XI: Electric and Gravitational Forces: Cnew = P -
41. Give similarity and difference between Coulomb and Gravitational forces. (4 times) 2
OR Write any two differences between electric and gravitational force. (2 Times) o AgqE,
M‘: new - d
Il Both forces are the conservative forces. Coew = 4C
il Both forces obey the inverse square law. So, the capacitance will increase four times.
50. Define dielectric constant and write its formula. :
. Electrlcl[i !nrce is might be attractive as well as repulsive while the gravitational Ans: Dielectric constant is defined as the ratio of the capacitance of a parallel plate

capacitor with an insulating substance as medium between the plates to its

force is only attractive. capacitance with vacuum or air as medium between them.

. Electrostatic force is medium dependent while the gravitational force is not.
42. How the orbit of planets will be modified if planets were electrically charged?
Ans: It would add or subtract the gravitational force If the charge was large enough and
the sun was charged. So the radius of the orbits would be changed. Topic XV: Electric Polarization.

43. Center of planetary system Is oppositely charged to the rest of planets. How What Is polarization and how dipoles are formed in dielectric?

orbits of planets would be modified? Ans: The atoms and molecules in a dielectric (insulator) material are electrically
Ans: It would add the gravitational force if the charge was large enough and the sun neutral. The centers of positive (nucleus) and negative (electrons) charges
was charged. So the radius of the orbits would be changed. coincide with each other.
m \ﬁ;"hen dialecrt‘ric is Iacled hv;.t::ern tl:e platgis nlf cagacitgr, pmltivﬂe and ﬂ:’w
charges in the molecules of dielectric are displaced unaer the effect field. As a
can you that which plate of a capacitor Is positively charged? result, one end of molecules show a negative charge and the other end an equal
S G lat of il 20 Times) lm amount of positive charge.
- d‘:‘: ';ﬂfﬁlﬁﬂlﬂ § useda. i Thus the molecules become dipoles, the dielectric is said to be polarized and the
o check the polarity, disc of Jn_oalt_luly charged electroscope Is brought close 10 rocess is called polarization.
_ the capacitor plate. If the divergence of gold leaves Increases, the plate Is 52, at is Dipole?
- w charged and vice versa, «Ans:  Two equal and opposite chargus separated by a small distance form a dipole.
) - capacitance of a capacitor, 4 When a dipole Is inserted between the plates of a capacitor, its molecules
- Ans: Capacitance Is a measure of the abllity of capacitor to store charge. OR : become dipoles under the effect of electric field,
| M““‘;ﬁ;ﬁ mﬁ'ﬁ“ f':' thl?;ld as the amount of charge on one plate J ::" m"ﬂ f-‘hzﬂ t-llm Plllm vdvl;'!ﬂ Pﬂllﬂmlrﬂl Mtﬁmn | ;’Ctm'h m?“ Bl
——— a ate r. ; en a dielectric is placed in an external electric field, the char as
m of capacitance Is Fara by one volt with respect to the g li result of redistribution of positive and negative charges within the dielectric.

[

— O O T U O O B e —————




A Plus Physics (ALP Smart Syllabus 2020)

2" year - ' | 2" year L/ A Plus Physics (ALP Smart Syllabus-2020)
54. Define electric polarization and electric dipole. . e i 1 In terms of units ohm x farad econd
Ans: When dielectric is placed between thfe p|3tet'1.i of C;p?f.'éﬁr' Eg:::::i acnhCLJTEF;%dt;:E Hence it is proved that ohm times farad equals second
| les displace from their position. e charges | .
g't"?rl;gcidﬂ:n:;rgor!liz:ve plgtes. and negative charges towards positive plate, >8. WhatdepE“d on the slow or fast charging and discharging of a capacitor?
2 . L = w clow the \nacitar ic —— - .
dipoles are formed. This process Is called polarization. Ans: How fast or how slow ris charging or discharging, depends upon the

Two eaual and opposite charges separated by a small distance Is called a dipole. product of the resistance and the capacitance called time constant. RC =t

: VII: Chareing and discharging of capacitor: Capacitor is charged or discharged rapidly when RC is small.
P,l, Constant for RC Circuit. Also draw (q-t) graph for charging of a 59. | What is time constant? | 4 | (3 Times)
capacitor in RC Circuit. Ans: The tij- required by the capacitor to deposit 0.63 times the equilibrium charge q, is
Ans: The time required by the capacitor to deposit 0.63 times the equilibrium charge qo Is called time con nafey | | | ,
called time constant. The product of R and C has the dimensions of time. So, this The product of R and C has the dimensions of time. So, this product is known as time
product is known as time constant. constant. LS |
t = RC If the time constant is small then the capacitor will be charged rapidly.
o9 60. How much is the amount of charge at start of discharging of capacitor and start of
sas . charging of a capacitor.
::: | Ans: Discharging begins at t = 0 when q, = ¢V, and decreases gradually to zero.
dae ; At the start of charging g = 0 at t = 0 and increases gradually with time till it reaches its
il equilibrium value g, = cv,
2 — | 61. Define charging and discharging of a capacitor.
DT e S e Ans: Charging: The R-C combination is connected to a battery which starts charging
Pl | the l{;apacitnr through the resistor. The charges build up gradually to the
56. How a capacitor is charged and discharged? Draw its R-C circuit. equilibrium value .
OR Draw a graph between (q-t) for charging and discharging of a capacitor in case of Discharging: When battery is removed and R-C circuit is closed charge +q on one
R-C circuit. plate flows through the resistor and neutralize the charge —q on the other plate.
Ans: Charging of a Capacitor & Discharging begins and charge decreases gradually to zero.

: When switch is set at point A, battery starts chargingt the capacitqr through resistor.
=0 (1-e7%) . N
=] ACCORDING TO ALP SMART SYLLABUS-2020

b Topic V: Electric Flux:

LONG QUESTIONS OF CHAPTER-12

L o | 1. Calculate the electric flux through a closed surface enclosing a charge ‘q’ in it.
o = 2. Define electric flux. Show that electric flux due to point charge ‘q’ placed at the
! - center of a sphere is equal to .:i‘ (2 times)
i When switch is set at point B then charge +g on the left plate can flow in anti- 3.  Define electric flux. Find electric flux through a surface enclosing charge. (3 times)
| clockwise direction through the resistor and neutralize the charge —q on the right plate. What is electric flux? Explain
' e | Topic VIII: Gauss’s Law: | |
il 1 4. State Gauss's Law and find electric intensity between two oppositely charged
) parallel plates. (2 Times)
, I 2. 5. State Gauss's law. Derive relation for electric intensity at a point near an in infinite
" e A P : I sheet of charge. (4 times)
: How fast or how slow the capacitor is charging or discharging depends on the Tooic IX: Electtic Potential:
| - product RC, called time constant. Capacitor charges or discharges sooner when the oD.C 22 T ECITc SO ; :
time constant is small. . 6. Define electric potential. Calculate the electric potential at the point due to a; point
57. Verify that an ohm times Farad is equivalent to second. | . charge. (S times
OR Show thatt =RC. eq i (2 Times) " 7. Define electric potential. Derive on equation for electric potential at a point due to
OR Prove that unit of series RC circuit is second. a point charge. | :
Ans: Since | V = IR 8. Whatis electric potential? Find the electric potential at a pout due to a point charge.
: : ! . - U J h ﬂd .
| ttin Lo 1'“ 5 = e , E e Topic XIl: Charge on an Electron by Millikan’'s Vet
o R e ki ¢ " 7 9, Describe Millikan’s Oil drop method for determination of charge on an electron.
‘ R--—-EE BT opic XIV: Capacitance of parallel plate Capacitor:
e S 3 £ &3 *_ q - - | &« 10. Define capacitance. Derive the expression for capacitance of a parallel plate capacitor
- Since + 8 q=CcVv - y : 11, What is capacitor? Find the capacitance of parallel plate capacitor.
+% 80 & ipt ¥t .~ 12. Define capacitor and capacitance. Find an expression for the capacitance of a
. (Y TRl S S B N pia S Ronsrmy: Frem 1 | ‘ '} parallel plate capacitor when a dielectric material is inserted between the plates.
| 5 T EEEREr el Ay e A Ny A ALy 2 | (5 times)
A% P il iR il b st . =
3 18 ¥ L3 ?t_!_*__p . * LA £ b : i |

A,
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ance define
13. Derive the relation for capacitance of a paralle plate capacitor and hel

(2 times)
Dielectric Constant. o
14. Define capacitor and capacitance, Derive the furmlul.! for energy -ft{_}:eri{.l:: Sftgl:;:"ﬂ“"' S
15. Define capacitor and capacitance. Find an expressiorn for t_h[l ra:mrfl an
capacitor when vacuum Is present between the plates of capacito

ic XVI: Energy store in a capacitor: | BRE A
16. What is the capacitor? Show that energy density for a capacitor which has C

field strength E is given by '.IEErEUEE' ¢ tlme*i;

17. Define capacitor and capacitance. Derive the formula for Energ(vd s:;;z) n a
capacitor, . |

18. Define capacitor and capacitance. Find an expression for the capacitance of a

parallel plate capacitor when vacuum is present between the plates of Cﬂlpafim'%j d
19. What is capacitor? Show that energy density for a capacitor which has electric fie

strength E is given by %EF.EUE: .

Numerical Problems OF CHAPTER-12

ACCORDING TO ALP SMART SYLLABUS-2020

s Two opposite points charges each of magnitude g are separated by a distance
2d. What is the electric potential at a point P midway between them?
(Example No. 12.3)

Ans: According to the given conditions
: T 1 ¢
Ao 4’1?5{]. d
e B0
And V- = 4mey d
Thus V=V, 4L
v = Uil ok 8
|  4megd  4meyd
i =0
So potential at P due to opposite charges is zero.
' 2. A particle having a charge of 20 electrons on it falls through a potential
i difference of 100 volt. Calculate the energy by it in electron volts. (6 times)
(H.W)
Ans: Itis given that n = 20 eletrons
e =1.6x1029%¢C
‘q=ne=20x1.6x10"1°
‘ AV =100V
A(K.E.) =?
Since A(K.E.) = qAV
A(K.E.) = (20 x 1.6 X 107'?)(100)
Inelectronvolts  A(K.E,) = 22x16x1071%)(100)

1.6x10-19

A(K.E.) = 2000 eV

3. - A particle carrying a charge of 2e falls through a p.d of 3.0 V. Calculate the
energy acquired by it. (3 Times)

5

{fn.hrnpl.- No. 12.4)

_ a

4. A capacitor has a capacitance of2.5 X 10°%F. In charging process,
electrons are removed from one plate and placed on the other one.
When a potential difference between the plates is 450 V, how many
electrons have been transferred? (C.W)
Ans: Given that C=25x%x10"8F
V=450V
e=16x10"19%
n=7
Since Q= ne
. number of electron = n = 2
But Q =CV -
So n ==

el

— =

2" year
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Ans: Iitis given that q = 2e
AV = 3.0V
The energy acquired by the particle s
A(K.E.) = qAV
A(K.E.) = (2e)(3V)

AK.E.) = 6eV

A(K.E.)=6x16x10""7/[=9.6 x 1017}
opic Xlll: Capacitor:

e
2.5 x 1078 x 450
=
1.6 X 10~19

n="7.03x10! electrons
store in a capacitor:

Topic XVI: Energ

5. The electronic flash attachment for a camera contains a capacitor for

storing the energy used to produce the flash. In one such unit, potential

difference between the plates of a 750 uF capacitor is 330V.Determine
the energy which is used to produce the flash.

It is given that C =750 uF = 750 x 10°°F
V=330V
| Energy =E=7?
Energy stored in a capacitor is given as,

_ 12
E-—-ZCV

Ans:

W

Putting the values we get,

1 -
E= 5 X 750 x 107%x (330)?

1
E= 3 X 750 x107°x 330 x 330 |= 40.8])

ﬁﬂ
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. X1( alanced and held
- of mass 4.9 10
1 in Milikan oll drop experiment, an oll drop : pountlll el

stationary by the electric field between
between the plates is 750 V and the spa

-1

cing between them Is

Mass of the drop = 4.9x107" kg
potential difference =V = 750V

-3
spacing between plates = d = 5.0 mm = 5.0x10
Charge on the droplet =q= ?

Calculations:
When charge is stationary , then
E=F
qE=mg
V
qx% = mg [As E --E]
_ mdg
V

putting the values, we get
~ 4.9x107" x9.8x 5%x10° _240.1 i3
47 750 750
q =0.32x107"
g=32x10"C

2. Thttlmomtlntohnrmm':dmllt ist=RC,
.qulvalommumnd.

Sol:

The time constant of a series circuit = t=RC

To prove:
| ohmx| farad =1second

Proof: |
According to Ohm’s law
V=IR
q9

Putting ]=T, we have

two parallel plates. If th

5.

0 mm, calculate the charge on

Hence, | ohm x| farad =1second

Where ohm is the unit of resistance R.
3. Compare magnitudes of electrical and gravitational forces exerted on an object (mass
= 10.0 g. charge = 20.0 uC ) by an Iidentiacal object that is placed 10.0 cm from the

first. (G=6.67x10"" Nm® kg™*) (C. W)
Sol: ,
As the two objects are identical, therefore their masses and charges are equal to each other,
10
thus m, =m, =10g =——kg =001k
1 2 1000 .4 g

g, =q,=20uC = 20x107°C
Distance between charges = r= 10cm=0.1m
Gravitational constant = G= 6.67x 107" Nm’kg™
l
4r €,
Electrical force  F,

—— —

and XK = —Ox |0° NmiC"'

Gravitational force F,

Using Columbus’s law
: F F=. ] q!ql

. 2

) 4ne, r
Putting the values, we get
20x107¢x20x107°

(0.1)°

F =9x10’ x

F = 9%x400x10™
0.01
F =360N (l)
Using Newtown's law of gravitation
F, = G-—”':_-Iﬂ
Putting values, we get

F - 66710 x 2:01X001

o (0.1)’
10

FH=6.67K|0 ”KE{]—I

, F =667x10"N ..(2)
1 Dividng eq. (1) by eq. (2) we get

A L o =53.9x10"

F, 667x10™

or f'-*'==*=5.4:r4:I(I""

g i

Ty Ty R T L e R
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. Multiplying equation (1) and (2) , we get
Vi ¢
RC = —x1
" Ll A
Or RC =1




A Plus Physics (ALP Smart Syllabus-2020)

2™ year 22

OBJECTIVES (MCQ’S) OF CHAPTER-13

ACCORDING TO ALP SMART SYLLABUS-2020

Tooic lll- Resistivity and its dependence upon temerat
1. mho m ™ 'is the Sl unit of:

acitance
(A) Conductivity (B) Conductance (D) Cap

2 times
2. Reciprocal of resistance is called: b ED] Reaisltivity
(A) Conductance (B) Resistor (C) Conductivity

3. Material having positive temperature co-efficient is:

(C) Resistance

ili D) Germanium
A) Carbon (B) Copper (C) Silicone (
EI.} A battery of 50 volts is attached to a series combination of54, 00} and 101,
The current in the circuit is:
(A) 2 amp (B) 3.34 amp (C) 10 amp (D) 20 amp
5. Conductors have conductivities of the order nf:? e L
(A) 10°(Qm)~! (B) 107 (2m)~? (C) 10-7(\m) (D) 10

6. A wire of uniform area of cross section ‘A’ and length ‘L’ is cut into two equal

parts. The resistivity of each part is: (2 times)
(A) Doubled (B) Half (C) Remains the same (D) Increases three times
7. Temperature co-efficient of resistivity is measured in: (3 Times)
(A) Nk (B) Qm (€) K~ (D) K

8. A certain wire has a resistance R, the resistivity of another wire of an identical
material with the first, except for twice its diameter is:

(A) R (B) 4R (C) 2R (D) Same as R
9. Temperature coefficient of resistance (a) is equal to:
Re+R Ro—R Re-Ro
(A) ;ﬂ M" (B) 5 M' (C) e (D) None of these
10. The SI unit of resistivity Is:
(A) Ohm-m! (B) Ohm-m?° (C) Ohm-m! (D) Ohm-m?
11, Specific resistance of a material depends upon:
(a) Length (b) Area (c) Temperature (d) Both A & B

12. A substance having the negative temperature coefficient of resistivity out of the
following is:

(A) Iron (B) Tungsten (C) Carbon (D) Gold

13. By increasing the temperature of conductor, the flow rate of charges)

A) Increases B) Remains constant (C) Changes exponentially (D) Decrease
Topic IV: Colour Code for Carbon Resistances:

14. The color code for carbon resistance usually consists of:
(A) 3 bands

(B) 4 bands (C) 2 bands (D) 7 bands
15.  If fourth band on a carbon resistor Is of silver colour then its tolerance is:
(2 Times)
(A) £1% (B) £5% (C)£10% (D) $20%
16. The numerical value of violet colour In colour code resistors is:
(A) O (B) 06 (C) 05 (D) 07 |
il;) ;ln numerical Hlllil;)ﬂaf green colour in colour code carbon resistor Is: ‘-
o (C)5 (D) 8 |
18. The color of strips on a carbon resistor from | |
R ﬁ.ﬂ mpcctlvoly( -,l,ti resistanceis; Sy teftile vel!nw, black and ? )
| B) 400 N C) 40 *
19. In colour code of resistance orange mhflr)r!p:unm Sl R
(A) O (B) 1 (C) 2

. (D)3

{C) Yellow Red Blue Gold

2™ year 23 A Plus Physics (ALP Smart Syllabus-2020)
20. IF fourth band is missing on resistance, its tolerance is: (2 Times)
(A) 5% (B) £ 109 (C) =15 % (D) + 20 %
21. Colour code of yellow colour is:
(A) 2 B) 3 * (C) 4 (D)5
22. Resistance tolerance for gold colour is:-
(a) £50% (b) +30¢ c) 20 % (d) £5%
23. The numerical value of balck celour in carbon resistors Is:
(A) O (B) 1 (C) 2 (D) 3
24. A rheostat can be used as: (2 times)
A) Potential divider (B) Rectifier (C) Amplifier D) Oscillator

ic VI: Electric Power and Power dissipation in Resistor:

25. Power output is given by:

E“R | E*R
(B) -

(R+r)3 (R+7T)+4R

(A) (C) I*R (D) All of these

26. If a resistor of resistance R is connected across a battery of internal resistance ‘r
then output power will be maximum when: (2 times)

AIR=Yr (B)R=r (C)R=2r (D)R = 4r

Topic VII: Electromotive force and Potential Difference:

T e—————— = L T LT C L TITTUIILE.
27. If a resistor is transversed in the opposite direction of current then the change in
potential is:

(A) Zero (B) Negative (C) Positive (D) Constant
28. Terminal potential difference of a battery of internal resistance ‘r & emf & is:
AV =c+Ir B)V =¢~=Ir (C)V=E—T‘ (D)"":ﬁ
29. The relation of emf of two cells %‘- Is =:
P
l :
(A) (8) 2 € D) 1y X L
1
30. The potential difference between the head and tail of an electric eel is:
(a) 600 volts (b) 700 volts (c) 800 volts (d) 900 volts
31. The product of charge and potential difference Is:
A) Flux (B) Current (C) Engery (D) Power
Topic VIII: Kirchhoof’s Rules:
32. Kirchhoff’s first rule is based on conservation of:
(A) Energy (B) Voltage C) Charge (D) Mass

33. What is the resistance of a carbon resistor which has bands brown, black and brown:
(a) 100 Ohm (b) 1000 Ohm (c) 10 Ohm (d) 1.0 Ohm

34. The current flowing through each resistor of equal resistance in parallel
combination is:

(a) Same (b) Different (c) zero (d) infinite
35. The maximum power Is delivered to a load resistance ‘R’ when the internal
resistance of the source Is: ;

(a) Zero (b) Infinite

36. Kirchhoff’s second rule is based on:

(A) Energy conservation (B) Mass conservation

(C) Charge conservation (D) Momentum conservation
37. What is the colour code for 52M0+5% resistance:

(A) Red Green Blue Gold (B) Green Red Blue Gold

(D) Green Red Violet Gold
38. The resistance of a conductor of length L, cross-sectional area ‘A’ and resistivity
‘p’ s given by: |

(c) Equal o ‘R’ (d) Equal to g

(2 Times)
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l ) R A
) . 3 (D = "‘.l
(A) R = (B) R = pdl () R=p-, ),
2008 Istivit
39, A resistor of resistance ‘R’ Is cut into two equal parts of resistance R/2, Its resistivily
becomes: .
(A) half (B) remains same (C)  double (D) four times

40. Siemen is the unit of: s
(A)Resistivity (B) Resistance (C) Conductivity (D) Conductance

41. In carbon resistors, which colour band indicates the tolerance of +10%?

i l& l&““# mim’nmlqrﬂ or higher In a 500 ‘7'“
Ansi  Since

(A) White (B) Silver (C) Gold (D) Violet
42. For an open circuit, terminal potential difference VY is: f
(A) Vi=2emf (B) Vi=emf (C) Vi>emf (D) Vicem
ANSWERS OF THE MULTIPLE CHOICE QUESTIONS el
b SR 1Y 4 N VS, Y & G 10 1
A A K 8 e e D C C ]] C
12 13 14 15 16 | 17 18 19 20 R
C D B C R A A D D C D
| 23 24 25 26 27 | 28 29 30 31 32 33
A A A 3 & 15*K " |~ B A C C A
& 33 | 35 | 36 37 | 38 39 | 40 41 42 :
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SHORT QUESTIONS OF CHAPTER-13

ACCORDING TO ALP SMART SYLLABUS-2020

fopic |1l; Resistivity and its dependence upon temperature:

/ dm e resistance of a conductor rise with a temperature? (11 times) [

Am As the temperature of the conductor rises, the amplitude of vibration of atums
increases and hence the probability of their collision with free electrons also

increases which results in Increase of resistance of conductor,

2, Do bends In a wire effect Its electrical resistance? (10 times)
Ans: No, bends in a wire do not affect its electrical resistance.
Electrical resistance Is given as ;

R=pm

it shows th

mlmm depends i
imlnn l

he hiends In a wire do

0 not affect s nlpcm: Imistnncq.

o

n length of the wire L and area of cross
¢ bulb than -'E

[

)ml ‘fl"uil )[}

Ans:

Ans:

OR
OR
Ans:

Ans:

Ans:

9,

- ——
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e o R — —

(220)?

R =
100
R = 484 ()

Thus

It is clear that the filament resistance is loweredin a500 W, 220 V bulb than in a
100 W, 220 V.

Write down the value of equivalent resistance for three resistors g g and g

when joined In: (a) series (b) parallel
In a series combination

Req = Ry + Ry + Ry
and

In a parallel combination
1

Eh. 5 1

Req Ry T R, i R,

What is the negative co-efficient of temperature?

If the resistance of a substance decrease with an increase in temperature, then it
is termed as negative coefficient of temperature.

For example, silicon and germanium have negative coefficient of temperature.
What Is thermistor? Describe its two uses. 2 times )
What Is thermistor? Give its two applications. 2 Times)
What are thermistors? How they are used?

Thermistors are heat sensitive resistors. Thermistors with positive temperature
coefficient of resistance as well as negative temperature coefficient of resistance
are avallable,

They are used for accurate measuring of temperature up to 10 K. They are used
as temperature sensors.

Differentiate between resistance and resistiv

Resistance: The opposition against the flow o
The S| unit of resistance Is Ohm,
V

R=T

Resistivity:The resistance of a meter cube of a material is called resistivity,
RA

L
Its unit is ohm-meter,

A wire of length 10m has resistance 1000). If the wire Is stretched to Increase
its length three times, What will be Its new resistance?

As we know that R = p-'i

[t shows that the resistance R is dlrﬂctly related to the length L, so if a wire of
10002 is stretched three times then its resistance will also Im;mu three fimes,
Thus new resistance in stretched wire of 30m will be 30040,

What |s thermistor? Write its principle,

It Is @ heat sensitive resistar which 1s made up of metal oxldes semiconductor
materials which operates when exposed to heat thus converting changes of
temperature Into electrical voltage whieh |s dul; processed,

The resistance of thermistor changes with the change in temperature s its
warking principle,

Define temperature cosfficlent of resistivity,
The umpnrltuu coeffliclent of resistivity Is dmm a6 fractional change In
raalstivity par kelvin rln In L&m mlu @ s unie s K,

, Glve their unit.
current is known as resistance,

Datine Realstance, Alsa Mluo |£” ‘
m" The appasition agalnst e faw of current s Imwn A realstance.
mlmm I8 O,
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Ohm: If a current of 1A flows through a conductor when a potential difference of

1V is applied across its ends then the resistance of conductor will be 1) (OS: ,!

12, Define temperature coefficient of resistance. Give Its unit. e

What is temperature co-efficient of resistance? A8 tirmes)
Define temperature co-efficient of resistance and write its formula.

Ans: The temperature coefficient of resistance IS defined 315 fractional change In
resistance per kelvin rise in temperature. Its unit is K.
Mathematically,
R{"" Ru
VTR
; efficient. Also define

13. Give two substances having negative temperature co-
temperature co-efficient. | |

Ans: The temperature coefficient of a resistance is defined as fractional change in
resistance per kelvin rise in temperature. Its unit is K. o
Substances like Ge and Si have negative temperature coefficients.

14, Define resistivity and electrolysis.

Ans: The resistance of a meter cube of a material is called resistivity. |
Certain liquids such as dilute sulphuric acid or copper sulphate solution conduct

electricity due to some chemical reactions that take place within them. The

study of this process is known as electrolysis.
15. Differentiate between resistivity and conductivity.
Ans: The resistance of a meter cube of a material is called resistivity. It is denoted by

P . It is measured in Qm.
Conductivity is the reciprocal of resistivity. It is denoted by o.

a=1/p
It is measured in Q*m?,

Topic IV: Colour Code for Carbon Resistances:
16.  Find the resistance and tolerance of a resistor having color bands starting with
brown, green, red and finisher with gold

Ans: The color codes are as follows
Brown 1 1°t digit
Green 5 2" digit
Red 2 number of zeros
Therefore Resistance = 1500 Q
and Tolerance = + 5%

17.  What s the resistance of colour code resister having colours yellow, white,
orange and silver respectively? What Is its tolerance?

Ans: The color codes are as follows
Yellow 4 1% digit
White 9 2" digit
range 3
Therefore ? Riststunce = 49000 gumber e
and - Tolerance = + 10 %
18. Give the colorcode.,
Color code is

Black 0
Brown 1
Red 2
‘Orange. 3
Yellow 4
Green iy 5
S 6
Violet 7

21.
Ans:

Ans:

23,

# OR

24,

opic V: Rheostate:

2" vear : A HFlus Physics (ALP Smart Syllabus-2020)
. (3 ,
Wwhnite )

19. What is meant by Tolerance'? Also | ne example

OR What is meant by tolerance of a resisto:

OR What do you meant by tolerance of a resistor? How Is It expressed by different
colours? (3 times)

Ans: Tolerance means the possible variation in t value of resistance of a carbon
resistor from a marked value. In case of silver and gold band its value is +10%
and 5%, respectively %

For example, for a silver band resistor of 1000 ), its actual value may be anyone
between 900 Q and 1100 Q which means +10% tolerance.

20. What is meant by tolerance? Find the resistance of a resistor with red, green,
orange and gold respective bands.

Ans: Tolerance means the possible variation from the marked value

For silver band tolerance is +10% and for gold band is +5%.
The resistance of given resistor is = (25000 + 5%) N

Describe 3 circ_ujt that will give continuously varying potential. (8 times) [(&Y]
A potential dlglder of potentiometer is a circuit that will give continuously
varying potential. A potentiometer is a three-terminal resistor with a sliding

contact that forms an adjustable voltage divider. Potentiometers are made from
Rheostates.

wwfmmwmwm -

Vac O I: |

How can a rheostat be used as potential divider?

By adjusting the sliding contact resistance of the rheostat can be altered which in

turn would regulate the potential offered by the cell E to the main circuit. And
thus a rheostat can be used as a potential divider.

\

.1 ™ =

+ |+
. - -—+ e m—
= [ S

m | m

oo

e o R R R RO R AR EEREDBTT= ITTTNT TSmO ST BRI EEE = mm—m—maamm—————————w w7 e o oy, s

we| =

Write two uses of rheostat and draw their diagrams.
What are the uses of rheostat?
(1) Rheostat can be used as a variable resistor.

(ii) Rheostat can be used as a potential divider

use a8 van
circuit. . A R
r i f )
VH. =EV | B j
opic VII: Electromotive force and Potential Difference: e
What is effect on drift velocity of free electrons by increasing potential

difference? (2times)
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| When the switch is open, no current passes throilgh:-_thé cell. In this case, t::
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Ans: By an increase in potential difference, drift velocity wil BISFET”“;?’;“" spCeuse Gy opic VIII: Kirchhoof’

Increasing potential difference, the current also increases -

25. A potential difference Is applied across the ends of a copper wire. What is the 33. Glve statements of Kirchhoff 1* rule and 2" rule, (5 times)
effect on the drift velocity of the free electrons by Increa?lnﬂ the potential . .. Kirchhoff's 1* Rule
difference? & (3 times) The sum of all currents meeting at a point in the circuit Is zero.

Ans:  Drift velocity is Vd = Seol Z.’ = 0
Clearly vy x AV _ ;

Thus, drift velocity of electron increases with increase in potential difference. Kirchhoff's 2™ Rule .

26. Why the terminal potential difference of a battery decreases when the current The algebraic sum of all potential changes in a closed circuit s zero.
driwn ffnm itis Iﬂcrﬂﬂﬁe\d? (5 tlmﬂs} Z V =0

Ans: The terminal potential difference is V, = ¢ — Ir
Clearly opic IX: Wheatstone Bridge:

When | is large, the factor /v becomes large and V, becomes small. Hence 34. What is wheat stone bridge? Write down its relation for finding unknown
terminal potential difference of a battery decreases when current drawn from it resistance? (3 times)
IS Increased. : - i ircu - - |

. A NOIMOHEE Canaot reau the Sxat EME of the call Why? (2 times) Ans: Itis an electrical circuit which car:: be used to find the unknown resistance of a wire.

Ans:  When a voltmeter is connected across a cell, it will draw some current from the - t A
cell and a small potential droptakes place due to the current flowing through the L e
Internal resistance of the cell. As a result, the actual emf of the cell decreases [OL= 0 r‘,ﬂ"
and the voltmeter cannot read exact value. | S |
It can be measured accurately by a potentiometer. R e,

28.  What is short circuit and open circuit mean to you? (3 times) TETE, =l

Ans: when switch is closed and current is passing through the circuit. It is called closed |
circuit and In this situation resistance is zero whereas the circuit is said to be - . It consists of four resistances connected In the form of a mesh ,galvanometer,
open if it had infinite resistance and no current is passing through it. battery and a switch. And unknown resistance can be found as

29.  Distinguish between electromotive force and terminal potential difference. Ry _Rs

(2 times) , R, R

OR What Is the difference between electromotive force and terminal potential 35. Why does no current pass through galuar:ameter in a balanced wheat stone
difference? (2 times) bridge although the two keys in the circuit are closed?

Ans: i :The energy supplied to a unit charge in moving it from Ans:  No current pass through the galvanometer when wheat stone bridge is balanced.
negative to positive electrode inside the source is called electro motive force. Because at this stage, both the terminals of the galvanometer are at the same
The emf is always present even when no current is drawn through the cell. potential. Hence no current will flow through it.

| The potential difference across the terminals of a 36.  How a Wheatstone bridge is used to determine an unknown resistance? (4 times)
cell or battery when current is being drawn from it is called terminal potential OR What is wheatstone bridge?
difference. Ans: Wheatstone bridge is an especially designed electrical circuit used to calculate
The potential difference across the conductor is zero when no current flows the accurate value of any unknown resistance. It consists of four resistances, a
through it. galvanometer, a battery and a switch connected in as shown in fig.

30. A potential difference is applied across the ends of a copper wire. What is the When the switch is closed current passes through galvanometer and then the
effect on the drift velocity of free electrons by decreasing the length and three known resistances Ri, R; and R; are adjusted in such a way that
temperature of the wire? (4 Times) galvanometer shows no deflection. In this balanced condition the fourth

Ans: By decreasing the length and temperature of wire, the value of resistance in the unknown resistance R4 can be calculated by using this relation.
wire also decreases which causes an increase in the value of current Hence, the Ri/Rz2 = Ra/Rq
drift velocity of free electrons also increases. -

31.  Briefly describe the current through a metallic conductor and drift velocity.

Ans: In a metallic conductor, free electrons are in random motion with the speed of
several hundred km/s at the room temperature.
fI:the ends of wire are cnnnec:'ed t%_ adlhatterv, the free electrons experience a

rce and directed to move in the - rection. The accelerat
on colliding with atoms of the conductor and transfer their en:rgg: l::t ;I?: ?aﬁiﬁ
with the result that the electrons acquire an avera e vel -
velocity g€ velocity, called drift |
mﬂﬂft velocity is of the order of 10°m/s. A steady current i established in the !
:; Mmmmdmmmmmmum ual. 37. y potentiometer Is accurate measuring meter?
Ans: Ans: The vol

tage measured using potentiometer is the voltage across the terminals of
the cell wghen current is not flowing through it. This voltage is exactly the emf of

voltmeter reads the emf “E” as terminal potential d ,
| 7 the cell.

ifference “v,”.
e erence v

_ = o
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| a great extent b
Further, the accuracy of a potentiometer can he"mcreased to a g v
Increasing the length of the "potentiometer wire.

LONG QUESTION'S OF CHAPTER-13

- ACCORDING TO ALP SMART SYLLABUS-2020

SO deriv
1. Define resistivity and explain its dependence upon temperature. {2 :imef] e a
relation for temperature co-efficient in terms of resistivity.

2. Determine the electric power dissipated in a resistor carwmg currient, ?
3. Define Electric power. Also explain how power is dissipated in resistors:

4. State Kirchhoff rules and explain the voltage rule.

5. Define Kirchhoff 2" rule, by applying this rule derive an expression for unknown,
resistance by wheat stone bridge.

Topic IX: Wheatstone Bridge:

6. What is wheat stone bridge? Describe its construction and working. How can it be
used to find the unknown resistance of a wire? (4 times)

7. What is Wheatstone bridge? Explain and prove the principle of Wheatstone
bridge.

Topic X: Potentiometer:
_.-_-_—_—I-._
8. What is potentiometer? Give its.construction and how can it be used to find unknown

emf. (2 times)
9. Describe construction and working of a potentiometer.
10. What is Potentiometer? How it can be used < (2 times)

(i) Potential Divider (i) Measuring of emf of a cell

Numerical Problems OF CHAPTER-13

Topicll: Ohm’s Law:
1. The potential difference between the terminals

2.2 volts. When it is connected across a resist

to 1. 8 volt. Calculate the current and the inte Far s i The POTETI M ruiis

rnal resistance of battery.
(2 times) [EmmPpERY

Given that E=22vV

L R=50
V=18V
I=?

| r =?
Since V ='IR

Ans:

e
A ]
ol <

—
I

il

-
I
e
[o8]
(=)
=Y

Ans:

Ans:

A rectangular bar of iron Is 2 cm by 2 cm in cross section and 40 cm long.
Calculate its resistance if the resistivity of ironis 11 x 102 Om. (7 times)

Giventhat areaofbar=A=2cm x2cm = 4 cm?
= 4 X 10™*m?
lengthof bar =L =40cm = 0.4 m
resisitivity of bar = p = 11 x 1072 Om

resistance =R =7
_ PL

A

11 xX10°% x 0.4

R = = 1.1X10°%*0
4 X104 2

A platinum wire has resistance of 10 Q2 at 0°Cand 20 Q at 273°C. Find the
value of temperature coefficient of resistance of platinum. (4 times)

Since

_
Given that R, =100
R, = 20 Q)
t, =0°C = 0+273 =273 K
te = 273°C = 273 4+ 273 = 546 K _
t=t —t, =546 — 273
t = 273 K
- Re—R, 3
Since a= Rt
2010
= 10x273
e
* = 10x273
=—[=3.66 10°K!
‘S ImR

The resistance of an iron core at 0°Cis 1 x 10*0). What is the resistance at
500°Cif the temperature coefficient of resistance of iron Is5.2 x 10°3K-1,

(6 times)

Given thatresistance at 0°C = R, = 1 x 10*Q .
resistance at 500°C = R, =?
a=52x10"3k"!
0 =0°C = 0+273 = 273 K
te = 500°C = 500 + 273 = 773 K
t=t,—t,=773-273 =500K

; _ Re—-Rq
Since a = T.:
R = aR,t + R,

Rt = (ﬂt'l‘ I)Rﬂ
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' x 10%10)
R, w (6.2 % 107" x 500 + 1)1 % 107 |= bl
S, 0. TEAmmn; ﬂém through an lron wire when & , battery of 1.I5 volt Is it
i 4 connected across Its ends, The length of the wire Il:'?lﬂlndtlﬂ =7
My =T onnd th. resistivity ron. (LIS h [y = 1,26 A
l: WM Wrea lod, B x 107w, R Putting this value In equation (1) 2/; = 2(1.25) = |
| Ans:  Given that Ve 15V = Sl
| =0.75A 21y = 1.2.5
-7 21y = 3.5
L = sm l’; N v l 7"; A
'd - p=1 | Current through the resistor i, (s w )~y =176~12=05A
Since V=IR Current through the resistor /2, is [, =125 A
o |
| ' 1’5
i R 075
W ' ‘ R=21
,"Ii. Y Now p -Ef #
Wy L N 2%x25%1077 f
: IR s SN by | e, UM

rs

Potential of cell £, =24V

Resistance of cell £, =#,=0.10Q

Potential of cell E, =6.0V

Resistance of cell £, =r, -am
Resistance in circuit = R=8

ﬁﬂ.ﬂ_mal pmnﬂnl dﬁwea at-ﬁ‘ 3 ., =

; i, -']H.
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. ~-E, - LR ~(I,=1)R, - LR, - ,R; =0
Al ¥ _2“&*I0-24'020 ~10-1,(1.0)= (1, - 1,)(2.0) - 1,(1.0) - 1,(2.0) = 0
. -10-1,-21,+21,-1,-21,=0
% HMIn reverse dlractluntolts:unventlanalcurrent =y i .
% mﬂmmldlﬁuremofcell E,is -10-61,+21,=0
TR el 21, -61,=10 )
. \_‘ Adding eq. (1) and (2), we get
1 ?\.Al,]: - b - qﬂﬁ‘wl “2I +1,=-3
‘ . +21, -61, =+10 .
- SLwl
-
l,=——
. e
W [,=-144
> Y |

Putting /, in eq. (1), we get
~2I,-1.4=-3 or -2l =-1.6
- II = 0,81“

& _ 4 W | 1l
&5 ‘? '* } Negative sign with /, whows that current in loop ‘befcb’ is in anti-clock direction.
- -
g . (i) Current through each resistance
4

Current through R, =0.84
. ”imth Rg = II — fﬂ = 0_8—-(—-[.4} =0.3+ 1.4= 2.2A

Current through R, = 0.84
i 4 - : o
© Currentthrough R, =144 35wk =y My 3
W#’“ai‘* PR Rt i AN " N .
M R vy mmw& 14.4 WL R L ey e L W VL B ,.-I‘_f_q

:. | .-"_"' gt 4 \ ﬁ =, 3 ’
-,r_h ,-i'-"ﬂi‘-"' *#‘fx_‘..q 1'.'."' e .:' L
i ; _:..* 5 ':‘:;."I"L : 4 ' - I .

3
= Fli: l -".I
0)=15
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OBJECTIVES (MCQ’S) OF CHAPTER-14

ACCORDING TO ALP SMART SYLLABUS-2020

fopic 1l: Force on a current carrying conductor in a ur
. The magnetic force Is simply a:

(A) Reflecting force  (B) Deflecting force () Restoring force

2. If the number of turns bacome double but length remain same, then magneti

field in the solenold become,

(A) Zero (B) remain same (C) half (D) double

3. Acurrent carrying conductor experlences maximum magnetie force In a uniform
magnetic fleld when It Is placed,

A) Perpendicular to field () Parallel to fleld

C) At an angle of 60° to the fleld D) At an angle of 180° to the field

Opic It Magnetic Flux and Flux Density;
4. Tesla can be written as: (3 times)

(A) NAm™! (B) NA“"'m ™! (CON 'Am ™! (D)NA ' m

5. A metal rod of length 1m Is moving at a speed of Ims 'In a direction making an
angle of 30° with 0.5T magnetic field. The emf produce Is:

(4 Times)

(A) 0.25N (B) 0.25Vv (C) 2.5V (D) 2,5N
6. Magnetic density at a point due to the current carrying conductor be determined
(A) ﬁl:'ﬂv;;lre‘s law (B) Faraday’s | (C)N vt
ay s law ewton's | g
7. Sl unit of magnetic flux Is: | v o V1 e
(A) Wb (B) Whm* (C) Whm ™! (D)T

iform magn 11

(D) Gravitational fores

8. Magnitude of the motional emf Induced In a conducting bar of length L moving

through a magnetic fleld 8 with velocity V Is;

(A) & = Byl (B) & = Byl cos® C) & = Byl sl ,
(’o;h ;Ilwn::ttl: flux d.m'(tav]h l'l'llllu:ld In: S i E? )tl:;'u:s]}M L
er Weber/m' -
10. ‘I;'l; magnetic flux @, ll:q:zln;m IC) Tesia ~m (D) Gauss
(A) 8. (B) B x A (c) 2
11. The SI unit of magnetic Induction |s: i (( E}t:::;nﬂ
:(&) #’h‘:‘:“ w (B) Tesla (C) Newton (D) Weber per meter
(@) NomA™ {I:; :fuf'a
13.1tesla Is equal to; Ae)Nm ™ 4~ (d) NmA
(@)1 Nmd™ (b) 1Nm 4! (€)1 Nm* (d) 1 N 4!

14.5.1. Unit of E1s NC* and that of B Is NA"m™, then the unit of -‘5 s:

(C) ms? 10
core, ﬂllﬂéllﬂﬂlt flux ﬂ‘ll'ﬁl.l‘ht.ltjﬂr;:lst
(C) Decreases (D) Ramain constant

(D) Power

(®) Gauss'slaw

)
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]q, In Ellrrpllr frlrrfilﬂﬂ |J',""{ -y -I'f'_..al".‘ f;'_-f ] _j;f'rf'if'r F'I" Efl ;jff:flllrﬂ'fi d'rj.": rlr". d'p’nd

upon
(A) The radius of S0l (| ) Number of turns per unit length
(C) Current tlowing through 50 FLe
20, The lll.iuut'!ir inside a current ca ol

(A) Non-unitarn Neal '\ Linlfore

21, Direction of the vectorl, » If

(A) Force (B) Magnetie () Flectric field (D) Length of conducton
12, Milul'll*'llf furrh On " i ..rq'nH . h,.r;.;rvri Darticis i [,t-”,rnrifr ular to the
(A) Magnetic field () Flectric Tield () Velocity of the particle (D) A and € both

23, In aquation , VI sind 0 ls angle between
(A) land B (B) V and B (€ ]V and | (D)Land B
24, f a charge Is free to move In an electrlc fleld, then acceleration will be

['h‘] "j'-"l' ”H f||| 11 (( ] { f”.l' i
m [ il

25. Force on a moving charge In o unform magnetic fleld will be maximum, when the

angle between V and B Is
(A) ()" (B) 30 (D) 99)
26, An electron of mass ‘m’ and charge ‘¢’ Is moving In a circle of radius ‘v’ with speed

‘v In a uniform magnetic fleld of strength B, then
i 1

F ¥ r o
(A) rocm (B) reis (C) (D) "
27. A positively charged particle of certaln mass may be held suspended (at rest) In
electrical fleld of sultable strength If the fleld |s directed:

(A) Outward (B) Inward (C) Upward
28. The unit of permeabllity (i) of free space ls:

(A) Whm ** (B) WhmA ' (C) WhA 'mn! (D) WhAM !
29. Work done on charged particle moving In uniform magnetic fleld Is: (2 times)
(A) Maximum (B) Zero (C) Minimum (D) Negative

(C) 6O)

(D) Downward

30, The value of permeabllity of free space In SI unit is: (3 Times)
(A) 4 X 10°"WbA "'m "’ (B) 4 x 10 ""WhA "'m™!

(C) 4t X 10" ""WbA 'm ! (D) 4t x 10’WbA 'm ™!

31. Millikan and flecher could determine the charge on oll droplets In:

(A) Thermal equilibrium (B) Electrical equilibrium

(C) Mechanical equilibrium (D) Unstable equilibrium

32, If a charge |s at rest in a magnetic fleld then force on charge Is: (3 times)

(A) Zero (B) q (V x B) (C) q VB sinf (D) q VB cosf

33. If Fy and F; are forces acting on a-Particle and electron respectively, when moving

perpendicular to the magnetic fleld then: (2 times)

(A) Fy = F3 (B) Fi> F; (C) Fi< F; (D) Fy = 4F;

34. An electron enters the magnetic fleld at right angle from left, 8 Is Into paper. The
electron will be deflected:-

(a) Upward (b) Towards right (¢c) Downward (d) Towards left

35, When a charge s projected perpendicular to a uniform magnetic fleld, its path:
(a) Spiral (b) helix (c) ellips (d) circular
36. The charges moving perpendicular to magnetic fleld experience force:

\a) Maximum (b) minimum (c) zero (d) infinite
37. Force on moving charge In a magnetic field is given by:

(A) F=g(BxV) (B)F=q(VxB) (C) F=gq(B+V) (D) F=g(B-V)
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38. Which one of the following particles moving in the magnetic fleld cannot be

deflected:
(A) @ - particle (B) f - Particle (C) Electron (D) Neutron

39. A 5m wire carrying a current of 2A Is at right angle to the uniform magnetic field of

0.5 weber/m?. The force on the wire is:
A) 2N B) 4N C)S5N D)1S5N

Topic VI: Motion of charge particle in electric and magnetic field:

40. The Lorentz force on a charged particle moving in electric field E and magnetic field
B is given by: ) (2 times)

(A)F = Fg + Fg (B) F = Fg — Fg (CF == (D) F = FgF;

41. The sum of electric and magnetic force Is called:
A) Maxwell force

B) Lorentz force (C) Newton’s Force (D) Centripetal force

42. Charge to mass ratio of Neutron Is: (2 Times)

(A) 1.758 x 10~11C/kg (B) 9.58 X 107C/kg
(C) 1.758 x 10*'C/kg (D) Zero
43. = of an electron Is:

e -

a). Er g) 2 c) 2 D) 3V
o ® ¥ O F
44, The value of €/, is smallest for: (3 times)
(a) Proton (b) Electron (c) B-particle (d) Positron
45. < of an electron Is glven by:

m
W9.11x10m & B)161x100 & (171x100 & (p)17x10™ -EE

Topic VIlI: Cathode Ray Osciloscope:
46. The brightness of the Input on CRO screen Is controlled by: (7 Times)

(A) Cathode (B) Anode (C) Grid (D) Plato

47. In CRO, the output wave form of time base generator Is: (2 times)

(A) Circular (B) Square (C) Sinusoidal (D) Saw-tooth

48. The CRO Is used for:

(A) Displaying wave form of frequency (B) Displaying wave form of given vibration
(C) Converting A.C into D.C (D) Displaying wave form of given voltage
49. The velocity of an osclllating charge as it moves to and fro along the wire |s:

(a) Changing (b) Constant (¢) Infinite (d) Zero

50. Cathode Ray Oscilloscope works by deflecting beam of: (4 times)

.'('::.} ?Im in c.n.o:m Secion g ecton (D) Positrons
B8 7 o cctron of chri ' i colecitd rsaii o panciors 0) Perfuc nsulton
- acquire energy: | :
¢ ‘s%'.:,:-mm stirve s ECRGE Wve
e T s
TR T A
atic ue of deflectin
(G His PocRiVG povanie withFespact to ot 2 mmmed

\'
-
i - .
— -+ ey

3"‘*-: "TPB"- 19 Iy :"'-I §5 -Ih'q SILS 'i‘l'll'n F ':'-I'"-"'I__ar"f r.:H_”atlU'E_'Iﬂzoll

56. Beam of electrons are also called
(A) Positive rays B) X-rave
57. Direction of torque on a current carrying coil is:

C) Cathode rays (D) Cosmic rays

(A) Clock wise B) Anti clock wise

CI|' Hﬁ__;.,'..l ar reversal Of Clock ang anti-CioCK wist D) NO direction

58. The couple C for the unit twist of the suspension wire can be decreased by:

(A) InCreasing its length B) Decreasing Its lengtn

(C) Increasing its diameter (D) It cannot be decreased

59. Torque on a current carrying coll has the equation:

(A) + 21 (V x B) (B (C) BINA cosa (D) r=NLABcosQ
60. Torque is produced in a current carrying coll when it is placed in a:

(A) Magnetic field B) Electric field (C) Gravitational field (D) Nuclear field

61. Torque on a current carrying col is given by:
a)ILB cos &

(D) ILB cos sin & (c) IBA cos X (d) IBAsin &

nic XI: Avometer - Multimeter:

62. In AVO meter the current is measure when number of low resistances are
connected with galvanometer in:

(A) Series (B) Parallel (C) Series and parallel (D) Perpendicular

63. Useful device to measure resistance current and voltage is an electronic
instrument called.

(A) Voltmeter (B) Ammeter

64. An AVOmeter can also be called as:

(A) Digital multimeter (B) Digital voitmeter iC] Digital ammeter (D) Digital ohm-meter

(C) Ohmmeter (D) Digital Multimeter

65. For a current carrying solenoid the term “n” has units as:

(3) NO unit (b)m (c) m™ (d) m™?

66. The magnetic force on an electron, travelling at 10° m/s parallel to the field of
strength 1 Weber /m* Is: (3 times)

(a) 10N (b) Zero (c) 10°N (d) 16 x 10°**N

67. A charged particle having charge q Is moving at right angle to magnetic figld. The

quantity which varies Is:
(A) speed (B) kinetic energy (C) path of motion (D) Angular velocity
68. The force on current carrying conductor placed in magnetic field is expressed by:
(A) F=ILB (8) F=ILxB (C) F=I'LxB (D) F=I1BxIL
69. Two parallel wires carrying currents in opposite direction: (2 times)
(A) Repel each other (B) Attract each other

(C) Neither attract nor repel each other (D) Stick to each other
70. A current carrying conductor Is placed in uniform magnetic field parallel to it. The

magnetic force experienced by the conductor is:

(A) F = ILB (B) F=ILB sinB (C) F=ILB cosB (D) F is zero

71, If length of Solenoid is doubted but N same, B Inside the Solenold becomes:

(A) Half (B) Double (C) One Fourth (D) Four Times

72. A 50 mH coll carries a current of 2 Amp. The energy stored in its magnetic field Is:
(A) 0.05) (8)0.1) (C)10) (D) S0 )

73. The current flowing towards the reader can be represented by a symbol:

(A) Dot (B) Dash (C) Cross (D) Line

74. If current flowing through a solenoid becomes four times, then magnetic field
inside it becomes:

(A) two times (B) three times (C) four times (D) half
75. The SI unit of flux density is: (2 times)
(A) NmA-2 (B) NAm™? (C) NAm** (D) NA'm

76. Two parallel wires carrying current in the opposite directions:
(A) may repel or attract each other (B) attract each other

-—p___ - —
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(C) have no effect on each other D) repel each other i Using a stronger magnetic field \toving. The loon fastes
1. Replacing the loop wit coll of many t

77.  Magnetic field of 0.5 T Is parallel to vector area of 1m” of a coll, flux through 3. State the right h | ru
the .':n" Is: Ans: If the miaale ) ) gnetic field,
(A) Zero (B) 5 web (C) 0.2 web (D) 0.5 web tt:; :,:i?“,w of cu tor will be normal to
78. Th!' hﬁ‘htms of ’pﬂt inCRO Is fﬂ"tfﬂ"ﬂd bY: a D’E‘f'ttﬂ? EEE‘:‘HTDTT'I WgﬂEtiSmr?ﬁd a » name of one device in which

(A) Cathode  (B) Anode (C) Grid (D) Deflecting plates ‘ slsctromaghetion is el - A T e
79.  The brightness of spot on CRO screen Is controlled by: Ans: The branch of phy vhich dealc witl tricitv and magnetism and the
(A) Anode (B) Cathode (C) Grid (D) Plates interaction between them is know: ctromagnetism
m'l Sil unlt 0f I"ﬂﬂ‘nltic pﬂl"lﬂEﬂb“lt‘f 15: ElE{:trDm gnetism L15E Y (] . - MOTOI _:II:!"' 15 218 tric ran e1cC.
(A) Wb A* m™ (B) Wb m? (C) Wb mA"! (D) Wb Am™? B - ? H d
81 Formula fo e fi S. How might a Imﬂ;::_ of wire carrying a irrent be used as compass? HOw cou

: r magnetic field due to solenoid is given by: such a compass distinguish between north and south pole?
[Aj Ho | (B) po nl (C) 1o SI (D) o Nl Ans: A current carrying |00p O wire nerates a magnetic fneia w h acts like the
magnetic field of a small magnet. North and south poles of this magnet are

82. The relation B=:'—I Is called:

found by right hand rule.

(A) Ampere’s law (BTFaradav's law (C) Lenz’s law (D)Gauss'’s law
The magnetic compass shows the magnetic north and south poles which is
83. A 5m wire carrying current 2 A at right angle to uniform magnetic field of 0.5 T. alionad Sccﬂ:'din m”“m aahbic Maanal ; L, |
The force on the wire is: I — s _ —
(A) 1.5 N (B) 5 N (C) 2.5 N (D) 4N To carrying conduct gnetic field:
84, When a charged particle is projected opposite to the direction of magnetic 6. E:Teﬂne Tesla and write its formula. _ | (2 times) |
Ans: If a magnetic field exerts a force of IN on 1m length of the conductor placed at right

field, it experiences a force equl to:

angles to the magnetic field carryir urrent of 1A then the strength of magnetic

(:g} _'ghuBFcusB (B) quB sin90° (C) quB (D) zero

X e Force acting in a particle moving under the Iinfluence of both Electri field is said to be one tesia

Magnetic Field is equal to: ol 1 1=1N
(A) F=Fe-Fm (B) F=Fe+Fm (C) F=Fex Fm (D)F=F./Fm opic lll: Magnetic Flux and Flux Density:

?:iﬁu:he ey I{Iﬂt:‘;‘;:l::::;ttheHmrcTng;_st?ﬁ, fantd .o 7. Describe the change in magnetic field inside a solenoid carrying a steady
4 EREIC IS D) Magnetization current |, if the length of th lenoid is double but the number of turns
ﬁui"ﬂEE QF IHE MHLTIPLE CHQIE QU§§TION§ remains the same. ¢ (7 Time)
i 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | Ans: The magnetic field strength inside a current carrying solenoid is
B D A B B S B C B A R e B | B B l B = ugnl
16 | 17 | 18 [ 19 | 20 | 21 [ 22 [ 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 o _ HoN!
ENNCHISATl A (el B DB | Al D |AlCc|c|B]es o T
31 | 32 | 33 | 34 | 35 |36 | 37 |38 | 39| 40 |41 | 42 | 43 | 48 | 45 ..By applying given conditions B’ = Koo
B A B BRI AR B D | € A B D C A C i};"
46 | 47 | 48 | 49 | 50 | 51 |52 |53 (54| S5 (56|57 | 58| 59 | 60 B' = 3
:1 :; [; :‘ :5 :ﬁ :; ; :g ?Bﬂ ClA|A C A Thus on doubling the length of solenoid by keeping the turns constant, the
t L 72 1 1374 | 1% magnetic field strength becomes one half of its original value.
' C B D | A B B C B A D A B A c B 8. A plane conducting loop is located in a uniform magnetic field that directed
176 [ 77 | 78 | 79 | 80 [ 81 [ 82 | 83 [ 8¢ | 85 | 86 | | along the x-axis. For what orientation of the loop Is the flux maximum? For
D D C C ri\ B A | Al D 8 3 . ] what orientation is the flux minimum? E (3 times)
4 Ans: Magnetic Flux is given as &, = B.A = BAcos#

SHORT QUESTIONS OF CHAPTER-14

ACCORDING TO ALP SMART SYLLABUS-2020

lopic I: Magnetic Field due to

current in a stra

When vector area of the conducting loop is in the direction of magnetic field

strength then flux will be maximum.
¢H = BA CGS U'g L
¢"B = B:’i
When vector area of the conducting loop is perpendicular to magnetic field

strength then flux will be minimum.
¢'3 = BAcos gﬂﬂ'
¢'B‘ - 'U
(2 times)

ight long wire:
1 Can a charge at rest be set into motion by bringing 2 magnet
" Ans:- No a charge at rest cannot be set into mmﬂ:‘;y‘;ﬂm? :1!:51: :: g? :
_ Because F = q(¥ x B) only acts on moving charges. g ose to it.
2. On what factors the Induced currents due to motional emf d
Ans: The current can be increased by the following factors: epend?

e B

9. Define magnetic flux give its unit.
Ans: The number of magnetic lines of force passirg through certain area element is

called magnetic flux. Mathematically, o
d:’ﬂ =B.A
¢E = BA cos g
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Magnetic flux is a scalar quantity and its SI unit isSNmA" * which also calleg
weber (Wb).

10.  Distinguish between magnetic flux and magnetic flux density. Write their Sl units,
(5 times)
OR  Define magnetic flux and magnetic flux density. (4 times)

Ans: Magnetic flux: The number of magnetic lines of force passing through certain
element of area is called magnetic flux. Magnetic flux is a scalar quantity and its
Sl unit is NmA~" which is also called weber (Wb).
%ﬁ%ﬁ: :::g::tt_ic ;:u: ;:jer unit area of a sqrface_;::ergagﬁnlruxar
B8 colled tesla (T gnetic flux density, Its SI unit is Nm ™ "A~ "which s

11.  Define Energy density and give its equation.

Ans: The magnetic energy stored in the inzductnr per unit volume is referred as energy

1B

density. Mathematically, U =T

12';' %‘c:ne m;;ne;lc flux and solenoid.
- number ot magnetic field lines passing through a ce |
:n:::;m ﬂ-'i-dﬂ:ll':ﬂlﬂ flux through that surfgce. ’ R o area I
enoiad is a long, tightly wound, cylindrical coi
5 - through such a coil, it behaves like ac:ar magn:?.ll T Passes
An;' -?;:':. m;:netlc flux and mention the factors upon which it depends
: L umber of magnetic lines of force passing through certain elemer;t f |
ed its magnetic flux. o

v iyl @ =B . A =BAcosf
€pénds upon magnetic field intensity B, flat s
, urface
2 between the normal to the surface and a magnetic field BRSOl O
o ?:ﬂnt m:;n;fﬂc flux and one tesla. *
: € number of magnetic field lines passi
:n;wn R e :t a:e? through a certain element of area is
agnetic field is said to have a strength of one tesla if it exerts a force of one

newt
On on one meter length of the conductor placed at right angles to the field

when a current of one ampere passes through the conductor.

15 Define i
Ans:  When awmdunm“fm and tesla,

gth of one tesla if it exerts
f
of the conductor placed at right anglae g iﬁ: Eﬂ?ﬂe

uctor.

rrying steady current | if
remain same. _
nside a current carrying conductor 1 LB

B = ponl

B ﬁ'u‘"‘”

L :nLF

and
il "lE'a'

- | 4 k= e Y [ :
Only the electric torce aoes WOrK, W a1l "N WOrk 1s gaone by Uit -.*I'_EI'WE'TQ-E torce
which is simply a gefiectin rce

A current in a conductor ;J‘rnduces a magnetic field, which can be calculated by

8.

: using Ampere’s law. Since current Is defined as the rate qf flow of charge, what
can you conclude about the magnetic field due to stationary E%ﬁ? What
about moving charges? A

Ans: In case of stationary charges, the rate of flow Of Charges Is zero. [ =\
So there will be no magnetic field _
But, The moving charges produce current, so the magnetic field produced
around the path of its motion similar 10 the magnetic field produced around a
current carrying conductor

19. Why Is B non-zero outside a solenoid? |

Ans: The magnetic field outside a solenoid is not zero. This is only true for an infinitely
(thus unreal) long solenoid | _
Infinitely long solenoids cannot be found in nature The magnetic field outside a
real solenoid is less dense than inside the solenoid and often one is only
concerned with the field inside, which Is approximately constant

20. State ampere’s law. Write down its formula. . (3 times)

Ans: Ampere’'s law states that the sum of the quantitiesB. ALfor all path elements

times the total current

21. Why does the picture on a TV screen become

Ans.

into which the complete loop has been divided equals e

enclosed by the loop. i §
Z:'.*.'l Bﬂi" - "'1“1'1

According to Ampere’s law,
distorted when a magnet is

brought near the screen? (22 Times)
As we know that when charges are moving in a certain region, a magnetic field Is

existed around the charges due to the flow of current.

The electrons emitted from electron gun produce their own magnetic field when
they are moving towards the screen of the television. When a magnet is brought
near the screen, the electrons emitting from the electron gun experience an
external magnetic force F = g (v X% ﬁ)and hence are deflected. Due to their

change of path by outer magnet the picture will be distorted.
on In a region where

22. At a given instant, a proton moves in positive x directi
What is direction of

Ans: As we know that the magnitude of magnetic

there is a magnetic field in the negative z direction.
magnetic force?

(C.W)
force F acting on a charge moving

with velocity V inside a magnetic field B is given by,
F=q({VxB)
According to Right Hand Rule, the direction of force F is perpendicular to the

plane containing V and B. As proton is moving alon x-axis, magnetic field is
directed along z-axis, therefore, the magnetic force will be directed along y-axis.

23. Give dimensions of permeability of free space . .
Ans: From Ampere’s law, for a solenoid

B= u nl
F N
= T!
i X
Fn-NII
[F]

number of turns “N” being a constant is dimensionless, 50

M
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3 [MLT %]
[ﬂ.}] o [”2

] = LT 1)
|1, | = (MLT-2172)

Is it possible to obtain an isolated north pole? Give reason. .
Why is it impossible to have an isolated north or south pole of magnet?

Explain.
No

The source of magnetism of an atom is the electrons. Accepting this view of
magnetism it is concluded that it is impossible to obtain an isolated north pole.
The north pole is merely one side of a current loop. The other side will always be
prels.ent as a south pole and these cannot be separated. This is an experimental
reality

Saw-tooth voltage increases linearly with time for a period T and then drops to
zero as shown in figure above.

oe in a uniform magnetic field:

-

If a charge particle moves in a straight line through some region of s
'you say that magnetic field in the region is zero? (8 Times)
The magnitude of magnetic force on a charge particle is

F =quvBsing
Magnetic force will be zero due to the following reasons
Magnetic field strength B in the region is zero.
Magnetic field is parallel or anti-parallel to the direction of motion.
Two charged particle are projected into a region where there is a magnetic
field perpendicular to their velocities. If the charge is deflected in opposite
directions, what you can say about them? (4 Times)
When a charged pir:ticle is projected in a magnetic field, it will experience the
magnetic force i.e.F, = q(¥ x B) ‘
The magnetic force is a deflecting force. Thus if the charged particles are
deflected in opposite direction, then particles are oppositely charged. i.e., one
particle is positively charged and the other is negatively charged.

How can you use a magnetic field to separate isotopes of chemical element?
i~ (19 Times)
Sinu&lsmopes of an element have same charge number but different mass

number,
As we know that q;f radius of a charged particle inside a magnetic field is given
as, F= ﬁ or rom
It shows that the isotopes projected from the same point at right angle to the
magnetic field B will follow circular path of different radii due to their different
g.u:m‘:h'.io&f:ley can be distinguished easily. :

a particle move through a magnetic field without
magnetic force? If so then how? g experlencln! g

Yes, if a charged particle is moving parallel to magnetic field then magnetic force
on it will be zero. .

As F=q(i"x§)
— Sl M BSiﬂﬂu'= ’

ce, can

B(0) = 0

fopic VI: Motion of charge particle in electric and magnetic field:

Suppose that a charge ‘q’ Is moving in a uniform magnetic field with a velocity
V. Why Is there no M;‘ﬂ! by the magnetic force that acts on the charge ‘q’.

| : (6 Times)
Work done is given as W=F.d=Fdcosg ‘

-
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30.

OR
Ans:

32.

Ans:

33.

Ans:

35.

Ans:

36.
OR

Ans:

37.
OR

An.s:
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e —

The magnetic force on a charged particle will act normal to the direction of

motion of the particle i.e F = q(¥ X B)
r gt

So f = 9Q°

and W = Fd cos 90°

W=20
Thus we can say that magnetic force is a deflecting force and it cannot do any
WOork
Define Lorentz Force. Write its formula.
What is Lorentz Force?
The combined effect of electric force and magnetic force exerted on charged
particle is called Lorentz force. Mathematically,

F=F +F,

(12 Times)

=
b

F=qE + q(¥ x B)
Only the electric force does work, while no work is done by the magnetic force
which is simply a deflecting force.

Briefly give the function of Filament, Cathode, Gird and plates in C.R.O.
Fllament: It heats the cathode.

Cathode: It emits electrons.

Grid: it controls the number of electrons (brightness).

Plates: The two sets of plates are used to deflect the beam of electrons along x-
axis and y-axis.

Write any two uses of CRO. (12 Times)

I. The CRO is used for displaying the waveform of a given voltage.

I1.0Once the waveform is displayed, we can measure the voltage, its frequency
and phase

What is the function of grid in cathode ray oscilloscope? (7 Times)

Grid is at negative potential relative to cathode. It controls the number of
electrons reaching the screen and thus controls the brightness of spot on the
screen.

Draw Saw tooth voltage wave form and describe it.
A voltage that is applied across x plates is usually provided by a circuit that is
built-in CRO and is called sweep or time base generator. Its output waveform is a

saw tooth voltage of period T.

| /J/T// |

Define galvanometer and cathode ray oscilloscope. (2 Times)
eter: Galvanometer is a device used to detect the passage of current.

Cathode ray oscilloscope: Cathode ray oscilloscope (CRO) is a high speed graph

plotting device.
Name the main parts of C.R.O. (3 Times)

ive name of compeoents of CRO. _
g fiTarnent, cathnd': grid (together they form election gun), anodes, horizontal

deflection plates, vertical deflection plates and a florescent screen.
What is Time Base Generator? (3 Times

oltage. -
[l sweap v « A voltage that is applied across x plates is usually provided

< built-in CRO and is called sweep or time base generator. Its
is a saw tooth voltage of period T.

by a circuit that |
output waveform

—— i
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38.
Ans:

39.

Ans:

- through uniform electric field between the two sets
~ Grid controls the number of electrons reaching the
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(3 times)

graph plotting device. It is called
he desired waveform with a beam of

What Is cathode ray oscilloscope?

Cathode ray oscilloscope is a high speed
cathode ray oscilloscope because it traces t
electrons which are also called cathode rays.

i m:;ﬂniv Eﬁﬁﬁ; :Ln ii. Vertical Deflection plates

iii. Horizontal Deflection plates iv. Fluorescent ScreReS ?
How can you explain the waveform of various voltages formed in C | |
We can easily find the instantaneous value and peak value of the voitage with
the help of calibration of y-axis in volts. o .
The tln?e period can also be determined by using the time calibration of x-axis.
Information about the phase difference between two voltages can be obtained
simultaneously displaying their waveforms.

El!:w the beam of electron Is focused on the screen of CRO? Show it with
diagram. | |
CRO works by deflecting beam of electrons as they pass t_hruugh uniform electric
field between the two sets of parallel plates as shown in figure I:.:leinw. e
The deflecting beam then falls on a fluorescent screen where it makes a visible

spot.

LA

o —
L e LR e
.

F?.l:l -

S R

o e
i

b ..L ‘J_!A_] i .
B =y

L3

Draw saw-tooth voltage wave form and explain it.

‘I’ |
s

«—T-—» -
Saw looth voilage wavetorm

Enplalnbrhﬂy the working of electron gun in CRO.
The beam of electrons is provided by electron gun which consists of an indirectly
heated cathode, a grid and three anodes. The filament F heats cathode C which

- emits electrons. The anodes A; , A, A; accelerate as well as focus the electronic

beam to fixed spot on the screen S. The grid G is at a negative '
ed potential with

respect to cathode. It controls the number of ele
st o S e, | ctrons and thus controls
rhv:itt is the ﬁ:[nctlond e t:f X’ :hnd 'v'l plates in C.R.O?

A voltage applie een the x plates deflects the b

:ommal,lv n;ln etdhe besnt:reen l.e. Parallel to x — axis. B Slectron

A voltage app etween the y — plates deflects the bean

i A bk d gl Y — plate the beam vertically on the
What is CRO? What is the function of Grid in CRO?

CRO stands for cathode r:zxoscilloscape. It is a high speed

It traces the desired wav graph plotting device.

m by deflecting beam of electrons as they pass
of parallel plates.
screen and thus controls the

orightness of s tﬂﬂthl!screen_.
I lorque on ac urrent carrving coil‘l 4 8
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" Ans:

46.

Ans:

il.

47.

Ans:

« Ans:

49.

Ans:

Ans:

ol.

T

- :*'_—_

Topic XI: Avometer-NMultimeter:
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The torque experienced by a current carrying loop when placed in magnetic field
sT = NIBA cos &
Clearly when plane of the coil makes and angle of 90°with magnetic field,
thetorque on the coil will be zero. In this condition,the coil will not tend to
rotate
What should be the orientation of a current carrying coll in magnetic field so
that the torque acting upon the coll is: (a) maximum (b) minimum (2 Times)
The torque experienced by a current carrying loop when placed in magnetic field
S r= NIBAcosa
When plane of the coil makes and angle of 0? with magnetic field, the torque on
the coil will be maximum. T = NIBA cos (0”
r = NIBA
When plane of the coil makes and angle of 90? with magnetic field, the torque
on the coil will be zero or minimum.
t = NIBA cos 90°
T =0
How can a current loop be used to determine the pressure of a magnetic field
in a given region of space? (12 Times)
The torque experienced by a current carrying loop when placed in magnetic field
iIsT = NIBAcosa
If the loop is deflected in a given region, then it confirms the presence of
magnetic field, otherwise not.
What should be the orientation of a current carrying coil in a magnetic field so
that torque acting upon the coil is maximum? (2 times)
The torque experienced by a current carrying loop when placed in magnetic field
is
T = NIBAcos a
When plane of the coil makes an angle of 0 with magnetic field, the torque on
the coil will be maximum.
T, = NIBA cos 0°
T, = NIBA
A loop of wire is suspended between poles of a magnet with its plane parallel to
the pole faces. What happens if a direct current is put through the coil? What
happens if an alternating current is used instead?
As the loop of wire is suspended between the poles of a magnet with its plane
parallel to the pole faces, so, there will be no effect on the motion of the coil in
:.'Jﬂth cases because the magnetic field becomes perpendicular to the plane of
0op.
e a=90°

and T=IBAcos90"=I1BAx0=0

(** Cos 90° = Q)

Discuss briefly digital multi meter. (DMM) (4 times)

It is a digital version of an AVO meter. It is used to measure resistance, voltage
and current. It has become very popular testing device because the digital values
are displayed automatically with decimal point, polarity and the unit for voltage,
current and resistance. |

These meters are generally easier to use because they eliminate the human
error that often occur in reading the dial of an ordinary AVO meter.

Draw a diagram of current measuring part of AVO meter.




l

2" year

e N
ST g-
s B

48 A Plus Physics (ALP Smart Sylla bus_-EGH}]

52,

Ans:

Ans:

Ans:

1.

,.: " 5,
I'_‘-' | 7.

lop!

11.

Topic Il: Force on a current carrying conductor in a uniform magnetic field:

Topic IV: Ampere’s Law:
2. Define Amipere’s law. Calculate the ma

4. Find the force on moving charge in magnetic field,
A moving charge enters a unif

force on that charge.
Derive expression for forc
Define magnetic field. Fi
magnetic field.

8. Define Lorentz

Explain how e/m (charge to m
10. How can A

| OPpIC Tt._-"li'”: [-..-L":lthlfld_l':‘_ Hti}i

—t

Write the formula used to convert a galvanometer into a voltmeter. Why the

resistance of voltmeter should be high? | |
Galvanometer can be converted into ammeter using the relation

V
R

= E Rg

A voltmeter is connected in parallel to the resistor to measur:e potential
difference across it. It should have very high resistance so that practically, a very
little current should pass through it and the current of the circuit should almost
remain constant, so that it might measure the potential difference across 3
resistor accurately.

What is digital multimeter? Give its two advantages over AVO meter. (3 times)
It is a digital version of an AVO meter. It is used to measure resistance, voltage
and current,

Advantages:

(i) The digital values are displayed automatically with decimal point, polarity and
the unit for voltage, current and resistance..
_(ii) These meters are generally easier to use because they eliminate the human

error that often occur in reading the dial of an ordinary AVO meter.
What is AVO-meter? Explain.

Itis an instrument which can measure current in amperes, potential difference in
volts and resistance in ohms. It basically consists of a sensitive moving coil

galvanometer which is converted into multirange ammeter, voltmeter or
ohmmeter accordingly as a circuit. -

LONG QUESTIONS OF CHAPTER-14

ACCORDING TO ALP SMART SYLLABUS-2020 ~

Derive an expression for force acting on a current carrying conductor of

_ ) length L
placed in a uniform magnetic filed of strength B. ¢

gnetic field due to current flowing through a

| solenoid. (3 times)
[. | 3. State Amphere’s law and apply it to find the felid due to a current carrying solenoid.
| | ¥ | | | 9 Times)
! Topic V: Force on a moving change in a uniform ma netic field:

orm magnetic field. Derive a relation for magnetic

€ on a moving charge in magnetic field?

3 Times
nd the value of force on a moving pnsiti( I

ve charge iné

c VII: Determination of e/m

value of

_ an electron:
orce. Determine the e/m o

an electron.

ass ratio) for an electron is determi
of e/m of an electrun? neFl? e
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Numerical Problems OF CHAPTER-14

ACCORDING TO ALP SMART SYLLABUS-2020

oic I: Magnetic Field due to current in a straight long wire:

1. A power line 10 m high carries a current 200 A. Find the magnetic field of the
wire at the ground?

| (14 Times) [{(&A'")
Ans: Given that height of power line = h= r 10 m
(| = 200 A
g =7
Using Ampere’s law B(2nr) = u,l
g = Kol
2nr
H_'ﬂfn:-: 1077 x 200
L 2 X 10
B=40x1077T
B=4x10"°T
fB = 4 uT

opic IV: Ampere’s Law:

2. What current should pass through a solenoid that is 50 cm long with
10000turns of copper wire so that it will have a magnetic field of 0.4 T? (7 Times)

Ans: Given that L=50cm=05m
B=04T
Uo = 4nt X 1077 Wh/Am
[ =7
Since B = ugnl
B
| = —
N mnnnﬁun
Here, n = AN 20000 turns/m
Putting the values, we get
i 0.4
~ 4m x 1077 x 20000
[ =1592 A
I=16 A
3. A solenoid 15 cm long has 300 turns of wire. A current of 5 ampere flows
through it. What is the magnitude of magnetic field Inside the solenoid? !2 times)
Ans:

Given thatlength of the s olenoid =l = 15cm = 0.15m
number of turns = N = 300 turns
current = =5A

N 300
number of turns per unit length=n=—= ——_

[ - 0.15
n = 2000 turns/

magnetic field =B =7
Since
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B — 'uﬂnl; ' th i
IR S at acts on the oil. (2 times) (C.W)
=A=01mx01m = 0.01 m?

) number of turns = N = 200
I_q_'_}ji( Vi hhlpﬂ‘]n Ot Cf : nEtIC fIEId current = | = 1 mA =1 x 10° 3 A

| | _ Ans: Given thatarea of coil =
B =13 x 10°% Wbm

4. How fast must a proton move in magnetic field of 2. 50 X 107 T such that the magnetic field =B =017

magnetic force is equal to its weight? (6 Times) | = " maximum torque = 1,,,, = ?
Ans: Given thatmass of proton = mp, = 1.67 x 107%7 kg € T=NIABcosa

) -19 For maximum mrque a= U
charge on proton = q = 1.6 X 10719 ¢ So . o
magnetic field = B =250%x 107> T max = NIAG €os ( R
velocity of proton =v =7 A R =T S A
According to given condition ‘max = 200 X 1 X 1077 x 0.01 x 0.1
Magnetic force = weight _ ﬁmg_:_}l_?: 10°* N nﬂ
Fg =W '
quB = mg 8. The resistance of galvanometer is 50 Ohm and reads full deflection with
mg current of 2.0 mA. Show by diagram how to convert thi -
= — s gal
95 voltmeter reading 200 volt full scale. R o
1.67 X 10747 x 9.8 | Ans: Given that
¥ T 1.6x10- x 2.50 x 10-3 R, = 50.0 Q
| v = 4.09 x 105 ms! lg = Z-OV”‘A ;USVK 107 A

5.  Find the radius of an orbit of an electron moving at a rate of Ry, =?

2.0 x 107 mstin a uniform magnetic fleld 0f1.2 x 1073 T. (2 times) Since for converting galvanometer into voltmeter expression is,
Ans: Given that v=2.0x10" ms Rn =1~ Ry

B 1.2x 1073 T Putting the values we get, -
: =91 X 10'?;;.%9 ¢ 3 X 200
- =t g —-— - =-— 9
| 1?-1]50 5 " 2x103 .
Since r = | Ry = 100 x 10° — 50
B = 99950 0
91)(10'31 x 2.0 x 107
> =

1.6 x 10-19 x 1.2 X 10-3

| F=9.43x107m | ALP SMART SYLLABUS 2020 |

Alpha particles rnngln; in speed from 1000ms “1 to 2000 ms~'enter a
velocity select where electric intensity is 300 Vim ™ 'and the magnetic induction

1. A 20.0 cm wire carrying a current of 10.0 A is placed in a uniform magnetic field of

is 0.20 T. Which particle will move nﬂevhted h
g . HHrough them 0.30 T. If the wire makes an angle of 40° with the direction of magnetic fleld, find the
: Ans: Given that E = 300 Vm-l = 300 NC-I _ :’nmdﬂ of the force I-Ctll'll on the wire.
£ 5 B=020T :
i Here only those particles will move undeviated through the field for which Length of the wire =L =20.0cm = _26% m
| F,=F |
g_ 31 [ B
b ¥ qE = quB | | =0.20 m
a, SERSC iy -' | | E= g; | Current in the wire =1 = 10.0 A
& ﬁt::‘;gﬂ = i -4 Strength of magnetic field=8=0.30T
j” | "ot 1 ] Angle between L and B = a = 40°
| . ' v 300 | g : Magnitude of the force =F = 7
I 5" vy ' i 0 20 Using the formula
_ E_ _* ; B 3 F = |LBSINn a
2 ' * I ; Putting the values, we get
!‘ Fﬂl : m .h..- 12 15 - med e > A F=10 % 0.20 x 0.30 X sin 40°
;t .:;q ; —_— ux I | ;ur-__eul' dlm‘. F=0.60x0.642
. : . )y “"ﬂ ina o ont
1 ‘:* h'““'“wﬂﬂldﬂ 17T. Calculate the maximum torque F=039N

e

-
ey
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2. The magnetic field in a certal

much flux passes through a 5.0 cm? area loop in this region if the loop lies flat in the xy.

-
' Magnetic induction = B = (401 - 18k)Wb m™*
Area of the loop = AA = 5.0 cm?k = 5.0 X 107*m?k
Magnetic flux = Qg =7
As we know that Vo
0z = B.AA
Putting the values, we get

@y = (401 — 18k). (5 x 107*k)
@p = (40)(0) — (18 x 5 x 107*)
0g =0—90x 107*Wb
@E = -90x 10°* Wb
3. Find the value of the magnetic field that will cause a maximum force of 7.0 x 1073

N on a 20.0 cm straight wire carrying current of 10.0 A, (C.W)
Sol:

Maximum force = F, .. = 7.0 x 107°N

Length of wire = L = 20.0 cm = 20 x 107*m

Current =1 = 10A

Magnetic field=8B =7

As  F=ILxB

F=ILBsin@

For maximum force 0 = 90°

Fnax = ILB sin 90°
Frax = ILB

— an.l'
or B = 57N

-Pultting the values , we get
7.0 x 1073 7 x 1073

B 10 %20 100 2 % 102-% 10-2
B =35 x 10T

4, A velocity selector has a magnetic field of 0.30 T. If a perpendicular electric field of
10,000 Vin~" is applied, what will be the speed of the particle that will pas through the
selector?
Sol: (C W)
| Magnetic field=B8=0.30T

Electric field = E = 10,000 v/m

Speed of particle =y = ?
- The particle will pass through the selector if

Magnetic force = Electric force
quB = qF
vl = F
p= -

WWWW T T I —— N L e
E e *

ng region is given by B = (401 — 18K)Wb m2 Hoy .
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5. You are asked to design a solenoid that will give a magnetic field of 0.10 T, yet the
current must not exceed 10.0 A. Find the number of turns per unit length that the
solenoid should have. &
Sol:

Magnetic field = B

Maximum current

01017

= 10.0 A

Number of turns per unit length=n=7¢
8= u.ni

or n — —

Where u, =47 x 1077 whbA™* m™!
Putting the values, we get
0.1
4n ‘-c:*iu X Ti’}
01
4 X 3.14 X r]U 7 %10
10°
n= -—
4 X 3.14
n=0.796 x 10°

i

N

n= ————

n = 0.000796 x 10’
n=796 x 10° turn/length

OBJECTIVES (MCQ’S) OF CHAPTER-15

ACCORDING TO ALP SMART SYLLABUS-2020
:

1. When a conductor moves across a magnetic field, an emf Is set up, this emf s called:
(A) Length of conductor (B) Speed of conductor

(C) Strength of magnet (D) All of these
2. A metal rod of 1 m is moving at a speed of 1ms™ in a direction making an angle
30° with 0.5 T magnetic feild. The emf produced is:

B) 2.5N (C) 0.25 V (D) 2.5V
opic Il: Motional emf:
3. The motional emf is given by:
(A) qvB (B) IBL (C) eBL (D) vBL

4. The rod of unit length Is moving at 30° through a magnetic field of 1 T. If velocity

of rod is 1 m/s , then induced emf In the rod will be given by:
(A)1vV (B) 0.2V (C) 0.5V (D)0.6V _
r
B Is the expression of:

2u,
(a) Lenz's law (b) magnetic energy (c) Magnetic energy density (d) back emf
(D) Back emf

ey

6. The motional emf depends upon the:

A) Variable emf B) Constantemf  (C) Induced emf

7.  The maximum value of emf induced In armature of N turns and area A rotating in
magnetic fleld B with frequency “¢" Is given by:

&) - L

TRLLTISR ST sl R
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(D) AxFNA | |
‘ AB (C) NIAB 30. Mutual Induction has a practical role in the performance of the:
271N AB (8)2x ™ is called: - Xy ; -
(:‘ Energy stored per unit volume lmid.'mhiold (D) Volume charge density (A) Radio Lhoke o) lransformer -1 A.L Generatot (D) D.C Generator
(\) Electricfiux () Enerty I ¢ Is drawn through the battery of ce|| 31}. I.he mutual Inductance between two colls depends upon their
ven when no current s . (A) Size B) Core materia
t’;] ;humf ﬂ“ﬁm:mt (C) Absent (D) Maximum Separation (D) Size, Core material and Separation
ero
emf Is: 1OPIC Vi O : *l1
1:- (.'N'lh:ns‘m “mh (C) Henry (D) vgllt lar t 32. Self inductance does not depend upon: |
¥ of 20m s mwlt‘lt'ﬂ‘ﬂ" IOmIs in a direction perpen i (A) Number of turns of the co B) Area of cross-section of the core
= hll“e‘ltdhofzofwhaththeulueofmf: (C) Nature of material of the core D) Current through inductor
magnetic (8) (C) 6000V (D) 8000V 33. Self-induced emf is sometimes called as: (2 times)
0 ratio of induced emf to the rate of change of current in the coll is called: (A) Motional emf (B) Constant emt C) Back emf (D) Variable emf
I:' lt?l.ndmt nmhﬂutuai inductance(C) Self-induction (D) Mutual induction 34. The self-inductance of solenoid is:-
(A) Selt- 3 At (a) L=ponAl (b) L=po N <Al c) L=puyn*Al (d) L=ugNAL
13. The relation s = - N — Is known as: 35. The S.1 unit of self-inductance or mutual inductance is:

Ar 4 Maxwell C) Henry (D) Tesla
. s law C) Lenz's law (D) Kickoff’s law . :
:(l:}. m&amﬁl::‘;ed emf In(Flndav‘s law Is in accordance with: 10 : ﬂfE’ an Induc
(A) Lenz's law (8) Ampere’s law  (C) Gauss's law (D) Boyle's law 36. Energy stored in the indicator is: (6 Times)
15. The product of induced current and resistance of the wire through which the (A) L 12 8) L7 €) L 1r (D) L 72}
current is passing Is called: 2 2 2 2
(A) Mutual inductir.:n'(Bl Self-induction  (C) Induced current  (D)induced emf 37. Formula for energy density for an inductor is:
. 16. If we make magnetic field stronger the value of induced current: (2 times) i A T g e iz g
(A) Decrease (B) Increase (C) Vanishes (D) Remains constant ( 2y B) 5 L L) =CF° (D) LI
17. Emf is induced due to change in: " %)ﬂET?t{'IC B 38. If an inductor has N turns of a coll and & is magnetic flux through its each tumn
;i). E"a"l’e (B) :Tm : (C) Magnetic flux ( 2 ? when current | is following, then its self-inductance is given by L: (2 Times)
| (A) Electric field _(B) gravitational fiel ‘(;) Magnetic ﬂel;lr (D) electric charge i oa ) v WL o) _*
| 19. Electromagnetic Induction obeys Law of Conservation of: p . - Ne¢ el o NI
W Energy (C) Momentum (D) Mass 39. An inductor may store energy in: | (3 Times)
Al e (A) Its magnetic field (B) Its electric field (C) Its coil (D) A neighboring circuit
20. Lenz’'s law is a consequence of the conversation of: (4 Times 40. Energy density is an inductor is:
(A) Charge (B) Current (C) Energy (D) Momentum (A) Directly proportional to magnetic field
| 21. LenZ's law deals with: ol (S times) (B) Directly proportional to square of magnetic field
| E:)) Magnm Im'd::f Elmf I I E:} fm:ed e (C) Inversely proportional to magnetic field
'|l 22. LenZ's law is in accordance with the law of conservation of: (3 times) (D) Inversely proportional to square of magnetic field
’ B) Angular momentum (C) Charge (D) Energy Topic VIII: Alternating Current Generator:
| [opic V itual | 41. devices in the circuit that consume electrical energy are known as:
i 23. acting on a unit +ve charge moving at right angle to the (a) Dissipaters (b) generators (c) load (d) motors
' is called: 42. Which one is not present in A.C generator? (2 times)
it (A) Magnetic flux (B) Inducedemf  (C) Motional emf  (D)Magnetic induction (a) Armature (b) Magnet (c) Slip rings (d) Commutator
|  24. The notation for Henry is: (8 Times) 43. The emf produced by an alternating current generator is:
(A) VsS4 (B) NmA™" C) V'S4 (D) V.54~ (A) NwAB sin ¢ (B) NWAB cos @ (C) NwARsin2@ (D) NwWAB cos2 8
' 25. One of the practical applications of mutual inductance is: (5 times) 44. Induced emf in A.C. generator can be increased by
Step-down transformer (B) Operational amplifier (A) Decreasing area of coil (B) Decreasing magnetic field
Rectifier L (D) Choke (C) Increasing area of coil D) Slowing down speed of coil
_ ' (4 Times)
(A) (B) Resistance (C) Flux (D) Self induction 45. The
=5 _ . mutual inductance of the coils depends upon:
27 between two colls depends upon their: | . (3)densityof coil  (b) material of coil  {c) geometry of coil  (d) stiffness of coil
* {g)Shape _ ‘ 46. A 50 mH coil carries a current of 2.0 A. then energy stored in its magnetic field is:
S Bl s e e&] Size, shape, separation and orientation (a) 0.1 (b) 10 (c) 100 (d) 1000 )
1 1 between tv ‘!ll:'?endsournn' i o Be ﬂ.:znewsbnforenemdensltvofsdenoidlslimu:
=- 5 P05 mber of turns 4 B? 1 B |
e e W= E2 © 5, (D) B0
(B) Diamagnetic core 48. In A.C inductor behaves as:
&Mﬂﬂfﬁwm (A) Capacitor (B) Resistor (C) Cummulators (D) Transistor

i !
- L
s o A e B 25 N 2 . I_
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49. In A.C generator when plane of coil is perpendicular to the magnetic field, then | - %
output of generator is: oea A A s
(A) NWAB ~  (B)2nf (D) @ W4 m o um )
A

50. Energy stored in the inductor is in the form of:
(A) electrical energy (B) Magnetic energy (C)

ICE maximum

Kinetic energy (D) Chemical energy

§1. When current flowing through an inductor is doubled, then energy stored in it becomes:

A) half
(52). If a conductor of length 1m is moved with Velocity V across a magnetic field B at

an angle 30° with B, then the Motional emf will be:

(B) four times (C) one fourth (D) doubled

(A) vBL (B) -;-UBL (C) ~vB (D) 0.866vB
53. If the Angular Frequency of A.C. Generator fn:reased to double, the time period 2
would become: :
(A) Double (B) 4 Times (C) - Times (D) Half
~ 54, During each cycle of A.C. Voltage reaches a peak value: Ans:
(A) Once (B) Twice (C) Thrice (D) Four Times

55. The Lenz’s Law is also a statement of:

(A) Law of Conservation of Momentum

(B) Law of Conservation of Charge

F= ‘w -
#

(C) Law of Conservation of Energy (D) Faraday Law of Electromagnetic Induction
56. Electric current produces magnetic field was discovered by: 4
(A) Faraday (B) Maxwell (C) Oersted (D) Lenz Ans:
57. Maximum emf generated in a generator is:
(A) eo=e5inB (B)e=g,sinB (C) o= NwABsin® (D) o= NWAB
1 9 F THE MULTIPLE CHOICE N . i,
1 l 2 3 4 5 6 7 8 9 1 11 | 12 | 13 | 14 | 15 v 5,
DG EBEC | C T C | A 8|8 | DD~ A & |-ATVD Ans:
(16 | 17 L 18 | 19 | 20 [ 22 | 22 | 23 | 24 | 25 | 26 | 27 | 28| 29 | 30
BRI C I C | D [ DI DIA['D D | D] C| B
31 33 | 34 | 35 | 36 | 37 | 38 | 39 40 | 41 | 42 | 43 | 44 | 45 6
DD e[ C[C|C|[A[B|A|B[C|[D[A]C]C '
46 | 47 | 48 | 49 [ 50 [ 51 [ 52 | 53 | 54 | 55 | 56 | 57
A C B D B B C D B e C D Ans:
SHORT QUESTIONS OF CHAPTER-15
ACCORDING TO ALP SMART SYLLABUS-2020 4
] PIC | Induce l'*l_i':i ._H"n_i induce current: Ans:
1. does the Induced emf always act to decrease the magnetic flux throu
- gh a
N1 o, toe (20 Time)
"‘;‘:h* induced emf always opposes the cause that produces it. | 8
| m'g:fgﬂ;;‘:t}:fﬂil;sh the circuit is increasing, then induced emf acts to :
If the ' |
it ﬁmhéz:.sh the circuit is decreasing, then induced emf acts to FaN

2. Show that £ and ;¥ have the same units. 5
OR  Show llllthltmﬂ | emf lnd rate of %n“ of flux has the same units -

A Y1

Ef A H-
Jq) ;f.intJ

JII coulomb
A
— = polt
At

Ap
Thus £ and ke have the same units.
L

Does the induced emf in a circuit depend upon the resistance of the circuit?

Does the induced current depend on the resistance of the circuit? (10 Time)
(C.W)

| A
Sinceg = —N =%
At

Thus the induced emf in a circuit does not depend upon the resistance of the

circuit. It depends upon the rate of change of magnetic flux.
&

And | = -
R

Thus the induced current depends on the resistance of the circuit.

What is electromagnet? Mention two practical examples of electromagnet.
When a specimen of iron is placed inside a current carrying solenoid, it becomes
an electromagnet.

Examples are

Transformers ii.
Define electromagnetic induction.
When a conductor is moved through a magnetic field, the electric current flow
through the circuit. The emf produced in the conductor is called induced emf,
and the current generated is called induced current. This phenomenon is known
as electromagnetic induction.

A square loop of wire is moving through a uniform magnetic field. The normal
to the loop is oriented parallel to the magnetic field. Is emf induced in the
loop? Give a reason for your answer, (2 times)

Motors

No, The induced emf in the wireis & = vBLsin@
In the present case 6 = 07, so £ = vBL sin 0°
£ = vBL(0)
=10

Thus, emf induced in the loop is zero.

Write down any one method used for the production of induced emf.

Induced emf can be induced by electromagnetic induction.

When a conductor is moved through a magnetic field, the electric current flow

through the circuit. The emf produced in the conductor is called induced emf,

and the current generated is called induced current.

IS it possible to change both the area of the loop and magnetic field passing

through the loop and still have ne induced emf in the loop? Explain briefly.
(6 times)

+ + Yes, if the plane of the loop is kept parallel to the direction of the magnetic field,

magnetic flux through the coil will be zero, no emf will be induced in the loop
either by changing its area or by changing the magnetic field.

If area of the loop and magnetic field both are changing and still have no
induced emf. Explain why?

If the plane of the loop is kept parallel to the direction of the magnetic field,
magnetic flux through the coil will be zero, no emf will be induced in the loop
either by changing its area or by changing the magnetic field.
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yea e : —
e (4 Times) o, L _ cea il N Sy = 1= =
nd induced current. _ | 'he average emf induci ynduct { loops is equal to the negative
= :tﬂmm;;f; through 2 magnetic field then due tO_ChianE IN Magnetic of the rate at which the - X t! oh the coil is changing with time
e fluax,c:n emf is induced across the ends of the conductor which |; lk:ﬂ_wn alf back
: + ic closed. it will cause an electric current which s ca ed as , oAy
. emf. If the circuit is ' 19, State the Lenz’s law and define Henry
| induced current. Ans: LenZ’s law:
four methods produce induce emf. + It states that the direction of the induced current is always so as to oppose the
lmL : Aﬁmlndmd emf is p::ducEd in the loop if the magnetic flux through it changes. change which causes the current ’
' method roduce induced emf are: Henry: |
288 iy If current in the primary is changing at the rate of one ampere per second and the

A bar magnet is moved towards the coil. _
‘(2) By changing the area of the coil in a constant magnetlc_fie]d.
(i) A coil of constant area is rotated in a constant magnetic field.

| 20.
il is placed in the magnetic field of an electromagnet. |
12. m;::\l I:duced emf produced by A.C. generator of loop resistance R, Ans:
correlate the instantaneous emf and maximum emf. Also instantaneous current
and maximum current.

Ans: The instantaneous emf “€”and maximum emf “€,” are correlated by

emf induced across the ends of the secondary coil is one volt then the mutual
inductance is called one Henry

Define mutual inductance of the coils and also define its unit henry.

The ratio of average emf induced in the secondary to the time rate of change of
current in the primary is called mutual inductance

If current in the primary is changing at the rate of one ampere per second and
the emf induced across the ends of the secondary coil is one voit then the
mutual inductance is called one henry.

E=¢g,Sinf opic IV: Lenz’s Law:

If R is the resistance of loop, then by Ohm'’s law instantaneous current “I” and 3
maximum current “l,” are correlated as .
=£==DSIHH=|QSinB hns:

These relations show till'tat b&h the € & | varies sinusoidally with time.
A glass rod of length “L” is moving perpendicular to the applied magnetic field

P with velocity v. Explain briefly about the induced emf in it. :

Induced emf is zero.
As glass rod is insulator and there are no free electrons to be shifted from one

extreme to the other. Therefore, there will be no effect of perpendicular .,
magnetic field. The induced emf is only produced by moving a conductor across .

i the magnetic field.
| 14. How the induced current can be Increased?
, Ans: The induced current can be increased by
1 (i) using a stronger magnetic field. (ii) moving the loop faster.
1 (i) replacing the loop by a coil of many turns.
15. Define electromagnetic induction and induced emf.
Ans: When a conductor is moved through a magnetic field, the electric current flow 23.
through the circuit. The emf produced in the conductor is called induced emf, Ans:

and the current generated is called induced current. This phenomenon is called 24.

Ans:

-y

| _ uld you position a flat loop of wire in a changing magnetic field so that Ans:
Thia there Is no emf Induced in the loop? | (10 Time)

| ﬂmlftlnpl ufloonoi; sl s:NmABsinG

e f the plane of wire is placed perpendicular to changing magnetic field i.e.
‘ 8 = 0° then € = NwAB sin 0° i

i adid o ¢ = NwAB(0
it o o L =0 i | =
e Hence no emf will be induced through the loop. | Ane:

; 17. motional emf and write its formula, (2 times)

- Ans: If a conductor moves through a magnetic field then due to change in etic . °
} - flux, me;:f Is induced across the ends of the conductor whll::tluels u'::ﬁ':x as

€=vBLsing ' o

How does Lenz’s law explain law of conversation of energy phenomenon of
electromagnetic induction?
When a rod is moving in a magnetic field towards right, an induced current flows
through the loop in anti-clock wise direction. Since current carrying rod
experiences a magnetic force opposite to that of velocity. An external force
equal in magnitude and opposite in direction must be applied to keep the rod
moving with constant velocity. This dragging force provides the energy for the
induced current to flow. This energy is the source of induced current. Thus
electromagnetic induction is exactly according to law of conservation of energy.
A suspended magnet is oscillating freely in the horizontal plane. The
oscillations are strongly damped when a metal plate is placed under the
magnet. Explain why this occurs? (3 Times)
The oscillating magnet produces change of magnetic flux close to it. The metal
plate placed below it experiences the change of magnetic flux. As the result,
eddy currents are produced inside metal. According to Lenz’'s law, these eddy
currents oppose the cause which produced it. So, the oscillations of magnet are
strongly damped.
State the Lenz’s Law. (3 times)
It states that the direction of the induced current is always so as to oppose the
change which causes the current.
A light metallic ring is released from above into a vertical bar magnet with South
Pole to the upside. Does the current flow clockwise or anticlockwise in the ring?
(C.W]

When the metallic ring is released from above into a bar magnet, the magnetic
flux is changed in the ring and an induced emf is produced in it. According to
Lenz’s law, the direction of produced current is opposite to the cause which
produced it. So, the side of ring facing magnet must be South Pole of the
induced magnetic field. When that metallic ring viewed from above, then the
current in the ring will be anticlockwise. :
State Lenz’s law and Faraday’s law of electromagnetic induction.
It states that the direction of the induced current is always so as to oppose the
change which causes the current.

I .
Its states that, “The average emf induced in a conducting coil of N loops is equal
to the negative of the rate at which the magnetic flux through the coil is

changing with time. “
A¢

£E=~—N—
t
What is the unit of magnetic induction 93"? Define it.
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The unit of magnetic induction is tesla.
Magnetic induction is one tesla if magnetic field exerts a force of one newton on

one meter length of the conductor placed at right angle to the field when a
current of one ampere passes through the conductor.

V: Mutual Induction:

§ o mmeemmm s w m ——

On what factors, the mutual inductance of two coils depends? (4 times)

Es

™
At
So it depends upon induced emf of the secondary coil &5 and the time rate of

Mutual inductance is given as M= -

l
change in primary coil Mg / At

It also depends upon number of turns of the coil, area of cross-section of the
coil, closeness of coils and nature of the core materials.
Define mutual induction. Write its S| unit. (3 times)

The phenomenon in which the changing current in one coil induces an emf in

another coil is called the mutual induction.
Es

il
In a certain region the earth’s magnetic field points vertically down. When a

plane flies due north, which wing tip is positively charged? (5 Times)
The magnetic force on electron is Fy = —e( x B)

When the plane flies due north in the earth’s magnetic field directed vertically
downward, then electrons will experience force in east direction. Thus west

wingtip of the plane is positively charged.
Define Henry. OR Define the S| Unit of mutual inductance. (7 times)

If current is changing at the rate of one ampere per second and the emf induced

across the ends of the coil is one volt then the inductance is called one Henry.
~ Its S.| units are VsA!

What are the dimensions of mutual inductance? (3 times)
Mutual inductance is given by

M = N¢/I
N
p - o
number of turns “N” being a constant is dimensionless, so
M) =2
. [MLZ'.ELI"‘]

M| =
[M] ]

The ratio of average emf induced in the seconda

_ to the time rate of of
current in the primary is called mutual inductanc % o enge

Mathematically,
i3 Eg
"t

| of the coil, area of cross-section of the coil,
closeness of coils and nature of the

core materials.

| wtua and Hey 2 times)
&mﬂg‘ﬂhﬁ a changing current in one coil induces an emf in
One henry is the muty '
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34. Define self-induction. Write its SI unit. (2 times)
OR Define self-inductance and its unit.
Ans: The phenomenon in which the changing current in a coil induces an emf in itself
IS called the self-induction
; —
Al /
I AL
Its Sl unit is VsA™", It is also called as henry | H)
35. Name the factors upon which the self-inductance depends. (4 Time)
Ans: Sincel = &l
It depends upon induced emf and time rate of change of current in the coil. It
also depends upon the number of turns of the coil it: area of cross-section and
the core material,
36. Define self-induction and mutual induction.
Ans: The phenomenon in which a changing current in a coil Induces an emf in itself is
called self-induction.
The phenomenon in which a changing current in one coil induces an emf in
another coil is called mutual induction
37. Define self induction and self inductance.

Ans: The phenomenon in which a changing current
called self induction.

Self inductance is defined as “the ratio of the emf t«
current in the coil”

In a coll induces an emf in itself is

 the rate of change of

=

Al

38. What are the factors on which maximum value ¢ Of emf induced across

terminals of armature of an A.C generator depend?
Ans: Since &, = NwAB

This shows that maximum value of induced emf depend upon

I.  Number of turns Il. Angular frequency lii, Area of the loop

Iv. Magnetic field v. Angle between area of the loop A and magnetic field B.
39.  What happen to the current of a circuit if a load resistance of the circuit is much
less than the power transferred?

Ans: The greater the load the larger the current is supplied by the generator. When
the load resistance of the circuit is much less, small current is supplied by the generator.

LONG QUESTIONS OF CHAPTER-15
ACCORDING TO ALP SMART SYLLABUS-2020

Topic Il: Motional emf:
1.  Define motional emf and derive a relation for it. (4 Times)
Topic lll: Faradaw® Law:

2

State and prove the Faraday’s law of electromagnetic induction. (4 Times)
m—_____________m

3. State Lenz's law. Explain how this law explains conservation of energy during
electromagnetic induction.

Define and explain mutual induction. Also derive relation for mutual inductance.
> Define and explain the phenomena of mutual induction. Also give S.1 unit.(4 Times)
EE![?'_IE_\L’_I_:__SQI_[ Induction:
6.  Define self-induction. Explain how energy is stored in magnetic field. Also find
energy density. L

= =

e — e — — L]
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Tooic VII: Energy Stored in an Inductor: | . L - to shrink at a constant rate of A4/ Ar = 0.8mr ' oni
' ‘nductor? Derive the relation for energy stored in an inductor.(2 Times) induce in the loop while it is shrinkin bl — T
7 atisan - ' dl’ECﬂ FDDDI'TID"%-HI " E- Elﬂmple No. 15.2]
{ 8. Define energy density. Prove that energy density Is di yp 0 the sol:
uare of magnetic field. T | | \A
i 9 ﬁhy is enersf' stored in an inductor when a current flows in it? Derive relation for 7 U.8m"S
3 = . ite /
energy density of magnetic field. B =067
. B
NUMERICAL PROBLEMS OF CHAPTER-15 Rate of change of flux
ACCORDING TO ALP SMART-SYLLABUS-2020 A¢ _BAM ,
\/ I
Topic |: Induce emf and induce current: e = H‘\’":i- (1)=28 ;}'1_
1. AmetalrudaflurgﬁZScmismovingataspeedofﬂ.Sms‘iindirectiun o At _U, Al
perpendicular to a 0.25 T magnetic field. Find emf produced along the rod. (3 times) PPtying Faraday's law
Ans: Given that v=0.5ms™’ Al
L=25cm=0.25m _ ay BA
‘ B=025T \{
8 = 90° Putting values, we get
g =7 : £=1x0.6x0.8=048V
So . ¢= vBLsin® ; . A coll of 10 turns and 35cm?area is in a perpendicular magnetic field of 0.5T. The coil i
| = (0.5)(0.25)(0.25) sin 90° P Ut of the field in 1.0s. Find the induced emf in the coil as it is pulled out of the
i £ =0.03125 Sol: | (4 times)
i £=3125x10"*V=3.13x10"%2V ‘ =4.0cm=4x10" 1
?. 2. A solenoid has 250 turns and its self inductance is 2.4 mH. What is the flux r :m i s AR Rl .
’ through each turn when the current is 2A? What is the induced emf when the 8, =027 : B, =04T .. Ar=5x10"’S
| current changes at the rate of 20As*? (C.W) =1 , =7
1 Ans: Given that AB=B,-B
; i ‘number of turns = N = 250 turns AB=04-02=02T
| . selfinduction=L= 24mH =24x10°H By definition
4 curtent=1=2A ¢B=§_3
f cha f = -1
rate of change o current=E=20As ¢, = BAcos(
R T s emf=¢g=7? (Cg_sﬂnzl)
TR AN rougheachturn=¢ =7
‘ 08 TS Wewiow gh ¢ ¢, =BAU) - (A=nr)
R LIS O | No | Agy =A(Brr
> e - ;IR L=— : B )
3 | I
s'. ’ e ¢ Ll Mﬂ IﬂBEr:
; , ' i = — As
Putting the values, ;. Ag
¥ _unr':z_m ' Seare
f . e b e ) Now, = | ABxzr’
iy Al ‘ L
1A ik | :
| Puttingthe values, - ) 0.20x3.14x(4x107)
. STy L _'__.. "F"" - | A £= X
o s M | ' | 5x107°
ot 1 | | £=10.24le0_.
e=0201V
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- L G & -.
L= Putting the values, Y

; 0.8 A

0.201 o
1=l IU'3=EUM M=—-—200H4xlﬂ H |

X \

TopicC VI: Self-Induction:
8. Themnthlcuiloflooor.umkﬂm

An emf of 0.45 V is induced between the ends of a metal bar moving thrg

a magnetic field of 0.22 T. What field strength would be needed to od
emf of 1.5 V between the ends of the bar, assuming that all the otll:‘\:r -

o

1 |
1 K
R A Gk = iy
f -
b e e - I
i A d ! 1] |
Ty ¥ L | -

- k, ' I
. . S Im - -.
f h,-.#:._ ad KA RLD
s 'y X | 3 o | i

3 remain the same. v :fwﬂ'r?e ;l;lfofSOVIslnducoddurlMtﬁhl what Is the seif
Given that £, =045V Ans:  Given thatchange in current = Al =5-0=5A < (3 o
' & ' tfmmm 'M'IM"UI v -r "'
- -_01'252 . emf induced = e =50V
EZB— -:?V self induction=L=7 hm
Since & = B.vLsi ol number of turns = N = 10 S
1 = Bvlsing & 3 it & E* ey 84
& Since L=w:t R ,,1;_ e ‘!i":f
B =vLsin@ .. | ol '-L--" o < +'
s & = Byulsing * L ='5'ﬁ-""--ﬂ"|?-‘..';$.’ ﬁ’fﬂﬁ e
2 = vLsing loz >
On compastas, o 9. Acircular coll has 15 turns of radius = 2
¥ ..l—__i -
o B, B, 40° toaunﬂummuﬂcﬁﬁlof 4,,
32_52_52 ﬂndtlnmpdhlﬂﬂf,_#,
El o
(1.5)(0.22
¥, - SO 73T R

Ans: Given that Peakemf =g, = 12

number of turns = N = 200 turns
area of coil = A —lﬁcmxlﬁ = 2_9c -
tle fleld = B = 0,05 T o s cm = 256 cm* = 2.56 x 10~2m2

& = BwNA
2]

el BN
{35 -5
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in a nearby coil is decreased

il while the current om
1. Anemfof5.6Vis induced inacollw e s colls? If the secondl

100 A to 20 A in 0.02 s. What is the mutual inductance
has 200 truns, find the change in flux during this interval.

sol:Emf induced in the secondary = & = 5.6 V &
Change in current in primary = Alp = 1004 — 204 = 804

Time interval for the change = At = 0.02 sec
Number of turns in the secondary = N; = 200

(i) Mutual inductance=M =7
(i) Change in flux = AQ =?

(i) As according to the formula of mutual inductance
Alp
=M Ans. a)
A5 At When switch is closed, the current in the primw ﬁ“’“ | 1:.'.':
or M=g X T steady value, which produces an induced emf in the secont an _-
2 W

According to Lenz's law the direction of__cumm_._* m

direction of current in secondary will be anti-clo ot T

In the case, the direction of current throughﬂfrm_ g j"."._'",’ff',.-- Y. e T

When switch is opened again the current in pd '_ ; .c.-.,f._J decrea: as  MEUDUIGYSEY
zero, the flux ?Duﬂh M dll’“ﬂﬂﬂbf iﬂdﬂ ad 2nt cn that 1> o ]

‘ magnetic flux. Hence thedll'ectlonofindﬁced current is re

Putting the values , we get

M=56 X §e
80

M = 0.0014 VsA™
M=14 x 107°VsA™?

i
P

(ii) According to Faraday’s law

= N, AQs in clockwise directﬂ_igfy | _{_
At e 4 The flux iensity
or AD, = &5 X Fs ___
Putting tﬁe values, we get his
AQ, = 5.6 x 500

AQ, = 0.00056 Wh
or A@, =56 x 107* Wb
2. Anqltematlnuumnt;ummoroperaﬂnutSOH:haucnllonﬂﬂtums.ﬂn
has an area of 120 cm?. What should be the magnetic field in which the coil rot ._.'r'
order to produce an emf of maximum value of 240 volts? Exampl
Sol: Frequency of rotation = f = 50 Hz
Number of turns of the coil = N = 200
Area of the coil = A= 120 cm? = 1.2 x 1072 m?
Maximum value of emf = ¢, = ¢, . = 240V o
Magnetic flux density = B = 7
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: Height of area above earth=h=[=750m
Pennublﬂtvoffruwng, Fhlﬁ:} 0~7 WhA™'m~

2™ year b,

Change in magnetic field=AB = 0.06—-0.05=0.01T

Time interval = At = 0.1 sec

Emf induced =€ =7

As £= -NE wiril))

At
Where AQ = ABAcos#f
and vector area)

(where 6 is the angle between magnetic fief

AG = 001 x15 x 1072
= 0.015 x 10~ Wb

Putting the values in eq. (1) we get -
-10 x 0.015x 1073

§= 0.1
e= -15 x 107%V
e=15x 1073V |
6 A solenold of length 8.0 cm and cross sectional area 0.5 cm? has 520 turns. Fir
the self inductance of the solenoid when the core is air. If the current in the |
increases through 1.5 A in 0.2 s, find the magnitude of induced emf in it.
Sol:

8. Awppordum:nﬂmof&tlmtﬂﬁ

applied Wﬂ'ﬂmmﬂwlurwmmg L
toMTlnaﬂmlnmdofolQ"’:,“u& e cL . ot

Sol:

Length of solenoid =/ = 8.0cm=8.0x 10~2m + is of copperring =r =4 ¢ MR
Cross — sectional area of solenoid = A= 0.5 cm? = 0 5 X 10“ m? Resistance of copper ring=R=1mQ=1x107"0
Number of turns = N = 520 ' ) feiaf i fald = B = 02T

Increase in current=A/=15A

Time interval = At = 0.2 sec

Permeability for air = y, = 4m x 10~7 whA™*m™?
Self-induction of solenoid (of air cored)=L="7? N

As self-inductance of solenoid with air core is given by

N
L = p,n*lA Butn = —

L] Hz l
So Ltp,x-‘-z-xlxd
N!
L=ﬂo XT X A

L=WK19"7X(520)2X05X10'4 = ) SR | A

| 8.0 x 102 a
L : 4x314x10"’x2‘70400x05x10"

8.0 x 102
L=212 xw'*ﬁ

"1#' .r'{" ""l 4 !""

I ; J .-I:‘I -
e ‘, f n!_-
1072 voltse "‘#‘r x‘lﬂ e P2 f—q‘qul. ‘
 flald ”.'..J,H.I.- . Pl ‘_l



OBJECTIVES (MCQ'S) OF CHAPTER-16
ACCORDING TO ALP SMART SYLLABUS-2020

1.The Instantaneous value of current Is:

(A) 1sin@rf) () /,8in(27) (0) 1, sin(27 ft)

(c) 1 sin(27fL)

2 The most common source of alternating voltage Is: (2 Times)
(A) Motor (B) Transformer (C) AC generator (D) All of these
. i/, = 10Athen 7 will be equal to:
(A) 14.2A (B) 1,42A (C) 142A (D) 0.142A
4. For an open clrcult, the current flowing through clreult will be:
(A) Infinite (B) Finite (C) Maximum (D) Zero
5, If [ Is the peak value of AC supply, then its rms value Is given as [ =
(2 times)
-5 07 '
(A) fz' (8) 0.7 € 1,V2 (D) 8
6. The phase at negative peak will be:
(A) X ® % (©) 27 (D) 7
7.1f V', are the root mean square value of voltage then peak value of voltage Is:
2y 2V /
(A) e 1 (C) ~7= (D) —@"
u‘Z Vm
8. If 'rms = 1042 volts, then peak voltage I:,wlll be:
(A) 10 volts (B) 20 volts (C) 30 volts (D) 10/ 2 volts
9. In AC wave form, negative peak Is obtalned at the phase angle of:
(A) 90° (B) 120° (C) 270° (D) 360°

10. Main reason for the world wide use of AC Is that It can be transmitted to:
(A) Short distance at very low cost (B) Long distance at very high cost
(C) Short distance at very high cost (D) Long distance at very low cost

11, The highest value reached by the voltage or current In one cycle | :
(A) Peak to peak value (B) Peak value cycle Is called:

(C) Instantaneous value (D) Root mean square value
12. The peak value of alternating current Is /, . Its mean square value Is: -

(1:} 1::; % (8) 2/, (c) 12/2 (D) I?
. The sum of positive and negative peak values Is called: .
(A) Average value  (B) r m s value (C) pea: fr.ulue f[zJ;m‘\)mlue
14, Ihe phase angle at +ve positive peak Is: (3 times)
(A) 3 (8) (€
D)2m
15. During each cycle AC voltage reaches a peakzwlue: 2
(A) Once (B) Twice (C) Thrice gnﬁ'::: {imes

16. The waveform of alternating voltage Is a:
(a)Contangent curve (b) cosine curve 3

| T
ﬁ;ﬂ'{ vyl g &-)CI?:N- s 20A, Inctlct’:h:: Rl X d) sine.curve
oltmeter 20 A :
18. AnA.C.V reads 220 V, its peak {2,“. (d) 28.2 A
: will be:
(A) 255 v (B) 340V kb {f, Em)

15. One of the source of an A.C voltage Is:

A Plus | |"| RICS A :‘ Smann '1 “ﬂ'l -
2" year AL : ! Ll M

(A) Al generator
20, The sum of positive and negative peak values are usually written as:

* = F e

A Plus Physics (ALP Smart Syllabus-2020)

(D) Solar cell

‘]""1 ‘l.&'f"i" B /1

— . —— - B —— — —

(C) UPS

(B) Battery

A) P-P value B) rms values (C) cycle values (D) p-n values

Topic M A.C through Resistot:

51, The baslc circult element In a D.C clrcult Is: (2 Times)

(A) Resistor (B) Inductor (C) Capacitor (D) Transistor

22. In an AC circult with resistor only the current and voltage have a phase of angle of:

(A) 1807 (B) 90° (C) 0° (D) 60°

23, In pure resistive AC circult the Instantaneous values of current and voltage are:

(A) In phase (B) Perpendicular to each other
(D) May or may not be In phase

(C) Out of phase

24, The phase difference between the voltage and current through resistor s: (2 times)
(A) 0° (B) 45° (C) 180° (D) 270°

25. Direct current cannot flow through: .

a) Inductor b) Resistor (c) transistor (d) capacitor

h Capacitor:

Topic IV: A.C throug
tween each pair of colls of a three phase AC generator Is:

26. The phase difference b

(A) 07 (B) 90° (C) 120° (D) 180°
27. The reactance Xc of a capacitor C when connected across an AC source of
frequency ‘¥ Is given by: -
(A) 21 fC (8) 4-'}3- (c) 3—’5!— (D) -2%
2r O
28. In the capacitive circult of AC quantity when q = 0 the slope of q-t curve Is: (2 times)
(A) Maximum (B) Minimum (C) Zero (D) Negative
29. Capacitor will have a large reactance at:
(A) Low frequency  (B) High frequency (C) Zero frequency (D)Negative frequency

30. In capacitor:
(A) Current leads voltage by .’::- (B) Current lags voltage by 52_

(C) Current leads the voltage Ev b4 (D) Both are In phase
31, The slope of q-t curve at any Instant of time gives:

(A) Current (B) Voltage (C) Charge (D) Both Aand B
32, The opposition offered by a capacitor to the flow of an A.C Is called:

(A) Capacitance (B) Resistance (C) Reactance (D) Inductance
33, At high frequency the value of reactance of capacitor will be: (6 times)
(A) Small (B) zero (C) large (D) infinite

34. In case of capacitor, the unit of reactance Is:

(A) Ohm (B) Mho (C) Farad (D) Henry

35. The reactance of capacitor Is equal to: 1

(A) we (8) “/¢ (€) “/w (B)o=

36. 100 uF capacitor Is connected to an AC voltage of 24 V and frequency 50 Hz. The

reactance of the capacitor Is:
(A) 30.8 O (B) 31.81() (C) 34.8 () (D) 40 Q2

37. In pure capacitor AC circuit, the current | and charge q are: .
A) In phase B) Out of phase (C) Parallel to each other (D) None of above

lopic V: A.C through Inductor
38. A device that allows only the flow of DC through a circuit is: (3 Times)

(A) Inductor (B) Capacitor (C) AC generator (D) Tr:

39. Inductive reactance of an Inductor Is: |
WX, =xfL  @X=4Ll (©X=22L  (0)X =22l
40. Reactance of inductor is very high when there is: b

(A) High frequency current
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(D) Low frequency inductor

—

(C) High frequency inductor

‘ () P=1 g XV e SING (D) P=1IxVsin28
41. A.C through inductor, the applied voltage: ; {+ 0. power dissipated in pure conductor is:
(A) Leads the current by% (B) lags the current by Ef_ e 3 Large b) small (c) infinite (d) zero
(C) And Current are in Phase (D) And Current is out of phase 18 opic IX: Series Resonance Circuit:
| | Topi€ 8- 2252 2= NLE LIFCUIL.
42. The reactance of an Inductor Is: ; p 61. In RLC series resonance circuit, at resonance frequency, impedance ‘7 is: (2 times)
(A) wl (B8) = (© 3 " ) JR + X (B) R (©) JR + X2 (o) X,
be d voltage In an Inductive circuit is: 5 SE
43. The phase difference between current a{nc] ;30'“ g D) 45¢ 62. At higher frequencies, which of the following plays a dominant role in RLC series
(A) Zero (B) 90° ] ircuit:
44. An Inductor of 1 Henry Inductance has a reactance 500 '.'Jhmi:,2 tt?iw;::)he frequem:y f;} Resistor (B) Inductor (C) Capacitor (D) Transistor
required is approximately: (D) 120Hz 63. The condition of resonance in R-L-C series circuit Is:
(A) 50Hz (B) 100Hz (C) 80H2 <. (A) X, =X (B) X, > X, A X <% (D) All of these
45. When an inductor comes close to a metallic object, its inductance Is: _ 4 | £ L .
(A) Decreased (B) increased (C) Becomes half (D) Becomes 4 itmes 64. In R-C-L series circuit, the current at resonance frequency is: (2 times)
46. Which consumes small power? | (A) Minimum (B) Zero (C) Maximum (D) Infinite
\A) Inductor (B) Resistor G/ Ao g | 65. Resonating frequency of RLC series circuit of [, =
47. The inductiance of a coil can be increased by using. # 5t 1 I .,f—
(A) Air as core metrial (B) Iron as core material = LT 2 LC
(C) Copper as core material (D) Bismith as core material (A) JIC (B) = Le () ' d1.C (D)
48. A device which opposes the flow of A.C. is 66. At resonance the value of current in RLC series circuit is equal to:
A) resistor B) capacitor (C) inductor (D) None v |
opic VI: Impedance: (A) E (B) VR (C) ) (D) Zero
i ltnpedance Zcan be expressed by: (S Fes) 67. During frequency modulation when amplitude of signal is zero, the frequency of
z 5% L G a _ carrier wave Is: '
(A) Irms (B)  Vrms (€)Z=1+V (D)Z=1-V (A) Zero (B) Maximum (C) Minimum (D) Normal
50. Sl unit of Impedance Is: (2 Times) | 68. In RLC series circuit at resonance the phase difference between capacitor and
{(A) Henry (B) Hertz (C) Ampere (D) Ohm | . inductor reactances is:
51. At resonance frequency the Impedance of RLC serles circuit is: (2 Times) *: (A) 90° (B) 270° (C) 0° (D) 180°
(A) Zero (B) Minimum (C) Maximum (D) Moderate j 69. At resonance frequency the impedance of RLC series circuit is:
52. When 10V are applied to an A.C circuit, the current flowing in it is 100mA. Its : (A) Zero (B) Minimum (C) Maximum (D) Moderate
i’“pfd"?}“ Is: q G : 70. In RLC - series circuit; at resonance frequency Xc and X, are:
A) 100 B) 10 C) 10002 D) 1£2 ~ n
(€} (D) (A) In phase (B) Opposite in phase (C) Differ by a phase P (D) At angle of 120°
53. When an RC circult is connected across a battery amount of charge deposited on 71. If the frequency of AC supplied is doubled then the capacitive reactance becomes:
plates Is times the equilibrium charge after one time constant: ' B) Two times (C) Four Times (D) One Fourth
(A) 0.63 (B) 0.67 (C) 0.75 (D) 0.86 i | |
54. In I.tf lsﬂiu circuit the phasi angle between X, angcxc Is: : i 72. At resonance frequency, the impedance of RLC — Parallel Circuit is:-
(A) tan (B)tan™? (C)tan™! — (D) 7 rad o (a) Zero (b) Infinite (c) Minimum (d) Maximum
| 73. In R-L-C circuit, the energy is dissipated in:-

55. The power factor of an AC series circult Is:

b)Rand L (c)Rand C (d)R,Land C
(A) Always greater than one (B) Always less than one

Topic XI: Three Phase A.C Supply:

C) Al 74. Three phae AC supply machine has:
fr.s). P::va:: :ﬂur 1 nnf , (D) Zero (A) No terminal (B) 2 terminal (C) 4 terminal D) 6 terminal
St sipation Is zero In a circult of: 75. In three phase vo across any two lines is about: times)
(B) Capacitor  (C) Resistor (D)Inductor and capacitor (a) 220V (b) 230 V (c) 400 V d) 430V
57. The power dissipated in AC circult Is glven by P= IV _cos6 in this 76. In a three phase AC generator the phase difference between cﬁ 'pilr'of coll Is:
cosd Is called: mes '
(A) Phase factor (B) Gain factor (C) Loss factor (D) POJ:'_?;::;: c)90° d) 120°

58. Power dissipation in a pure inductive or in a pure capacitance

clrcult Is: - | L
. { p s _ ;
(A) Infinite (B) Zero (2 times) A (B) RL circuit (C) LC circuit (D) RLC series circuit
59. The power dissipation In AC circuit is .m(cmd, Mlni;:::m (D) Maximum » ‘

(B) P=/xV cos26 79. In choke of Inductance L and resistance

. .

(A) Zero (B) Very small ﬁ)hue ﬁ)) Infinite
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| (B) LIS small R Is large | |
(A) L s large :ln;f g 'Sfm:_.l (D) Both L and R are small | (A) hecomes double (B) Remains same (C) Becomes half (D) Increases
(C) Both L and R are 1arg (3 Times) | 100. In RLC series circuit, at higher frequencies:
80. Choke consumes extremely small: (d) Potentia (A) Xe = X (B) X > Xc (C) X, < Xc (D) % =0
b) Charge \C) PO | 101. Which device permits the flow of D.C?
Topic XIV: Electromagnetic Waves: | (A) Capacitor (B) Photocell (C) Inductor (D) Transformer
81. X-Rays have wavelength cr-f the order of: - o | 102. Which of the following waves do not travel at the speed of light:
(A) 107*m (B) 107 m (C) 107" m (D) 107"m (A) Radio Waves (B)X-rays (C) Sound waves (D) Heat waves
82. High frequency radio wave |s called: (3 Times) 103. When A.C passes through an Inductor, voltage leads the current by an angle:
(A) Fluctuated wave (B) Carrier wave (C) Matter wave (D) Energy wave (A) O° (B) 45° (C) 90° (D) 180°
83. The amplitude modulated transmission waves have frequencies range: 104. |f we connect an ordinary D.C. Ammeter to measure alternating current, it
(A) 540 Hz to 1600 Hz (B) 540 kHz to 1600 kHz | would measure Its value as:
(C) 540 Hz to 1600 MHz (D) 88 MHz to 108 MKz (A) instantaneous Value over a cycle (B) Peak to peak value
84.Electrons vibration 94,000 times each second will produce radio waves of | (C) Ave raged over a cycle (D) r.m.s. value
frequency. | 105. Ihe Impedance of R-L serles circuit Is:
(A) 94Hz (B) 940Hz (C) 940 KHz (D) 94 KHz | (A) 2=y R* + Xi (B) 2=/R? + Xg (C) Z=JR + X, (D) 2=R
85. The frequency range for F.M Is given by: (3 times) '. 106. The capacitance required to construct a resonance circult of frequency 1000 kHz with
(A) 88 MHz - 108 MHz (B) 88 KHz — 108 KHz an inductor of 5mH Is:
(C) 540 MHz - 1600 MHz (D) 540 KHz - 1600 KHz (A) 5.09 pF (B) 5.09 uF (C) 5.09mF (D) 50.9 pF
107. The peak to peak value Is:
86. If the frequency of A.C. Supply Is doubled then the reactance of the capacitor Is: (A) Vo (B) - Vo (€) V2 Va (D) 2 Vo
(a) Half (b) Two times (c) four times (d) one fourth ANSWE F
87. In three phase A.C. supply, If first coll has phase 0°, then the other two colls will o L i ; & 1 7 1 819 10|11 | 12 | 13 [ 14 15 | 16
have phases: (2 times) 5T e T A | O | AL CUEANTEISCHRS 0
(a) 0° to 120° (b) 120° and 240°  (c) 240°and 360°  (d) 0° and 360° E, | F30 1 210 8 T32 |
28 The unit of VLT Is: (17 | 18 | 19 | 20 23 | 24 | 25 | 26 SRS
' : Al cl| Al A ] ARG ALASSEEIEG C
(a) second (b) Ampere (c) Hertz (d) Farad a3 | 34 | 35 T3¢ 37 ]38 | 39 | 40 | 41 a2 a8
89. At what frequency, 1 H Inductance offers same impedance as 1uF capacitor: 5 - Tk +--E--L T o ATe | KIPAILK c
(a) 50Hz (b) 159 Hz (c) 512 Hz (d) 1590 Hz —t—ar - 1» !
90. Metal detector consists of: 49 T 50 | 51 | 52 53 l 54 | 55 | 56 | 57 | 58
(A) L C circuit (B) R L circuit (C) R C circuit (D) R L C series circuit A | 0 [ B 1 A A L
91. S.1 unit of reactance Is: (2 times) | [ 65 [ 66 | 67 | 68 | 69 | 70 1 7 72|73 | 74
(A) Farad (B) Volt (C) Ampere (D) Ohm L c | Al D LD 6 L 3 | A | D LA LGN €
92. The device which allows only the continuous flow of AC through It Is: 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90 | 91
(A) Capacitor (B) Inductor (C) Battery (D) Thermistor | c .8 | 8] DaliMulaglaB 4 <A 18 3l A
93. The Inductive reactance of a coll is directly proportional to: 'ﬁ 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107
(A) Inductance (B) Resistance 3 B 101 0| & | € |G 1HEELiCIITANARSIN
[9? !:'equencv of A.E T (D) Both Frequency of A.C and Inductance
. At resonance, the behaviour of R - L - C serles circuit |s: . .
(A) Resistive (B) Capacitive (C) Inductive (D) Modulative | SHORT QU ESTIONS OF CHAPTER-16
95, In metal detectors, we use: ' '
A AL cioutt - () AC circok 1 e i i ACCORDING TO ALP SMART SYLLABUS-2020
96. In frequency modulation, which factor is changed: - _
(A) Amplitude of carrier waves (B) Frequency of carrier wave Topic |: Alternating Current:
(C) Amplitude of signal (D) Frequency of signal 1, A sinusoldal current has rms value of 10A. What is the maximum or peak
97. If Vo Is the peak value of A.C. voltage, its rms value Is: value? (16 Times)
I V J2 Ans: Itis given that lems = 10 A
0 I
98. :hvu inductive reactance X, of coll of iInductance ‘L’ across an A.C. source Is given . | U lrms = 7%
i 2% f | lo ™ VElrms
A R p— ;
Bt T g e Pha nfL D) X, =2z fL » "’Eimf}"
| 2019 in Dlﬂluntll_t; t'm:u:in e 'ﬂllhll i’:ndhpe:l';ﬁhmt value. (4 ;l'lmnl) |
99. When a ' s Wm s the highest value reached by e voltage or current in one cycle.
metal detector comes close to a metal then its frequecy: It Is denoted by the V. | |
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3.
Ans:

Ans:

Ans:

s:" 5‘“‘

St o
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11.
Ans:

Peak to peak value:lt is the sum of the positive and negative peak values usually
written as p-p value.

In relation V = V, sin 6. What angle 8 shows?
In V=V,sin6

Here 6 = wt :
It specifies the instantaneous value of the alternating voltage or current known

as its phase.
Find the peak value of the voltage , of an AC supply for which root mean

square voltage is 0.7 V.

Given that Vims = 0.7V
V, =7
Since
Vioges = Vo
II‘TT‘LS o \/E
V, = V2V s
V, = v2(0.7)
V,=0989V =1V
What Is the root mean square value of current? Explain. (2 times)

The square root of mean square values of current is called root mean square
(rms) value of current.
ly

ITTTI-S = 'ﬁ
The average value of current over a ?cle is zero but the power delivered during
a cycle is not zero because power is I“R and the values of /“are positive even for
negative values of /.
Define Instantaneous Value and Peak Value of Current. (2 times)
The value of current or voltage at any instant is called instantaneous value and
the maximum value of current or voltage is called peak value.
Define peak to peak value of A.C. voltage.

: Itis the sum of the positive and negative peak values. If V, is the peak value of the

voltage waveform then p-p value is 2V,
Define phase of alternating voltage. (2 times)
The angle 6 = wt which specifies the instantaneous value of the alternating
voltage or current is known as its phase.
How many times per second will an incandescent lamp reach maximum
brilliance when connected to a 50 Hz source? Explain. 10 Times)
An incandescent lamp will reach maximum brilliance two times in a cycle. One
time for positive half cycle and one for negative half cycle.
So, the maximum brilliance per second will be

2f =2 x50 = 100 times
What Is the difference between A.C circult and D.C circuit?
In A.C circuit, in addition to resistor R, inductor and capacitor are used to control
the current and voltage. ,
In D.C circuit, resistor R is used to control the current and voltage.
What is the main reason for the world-wide use of A.C.?
Because it can be transmitted to long distances easily and at a very low cost. Its

R

power losses are very small and it may step up or step down by means of a

transfn‘:':!;r.

An AC voltmeter reads 250V. What Is its peak value? 2
Giventhat Vims=250V ., Vo=? _(2Time)
We know that

v
b

V, = VoV2 =42x250V=353.5v

An alternating current is represented by equation | = 20 Sin100nt. Compute its

frequency and rms value of current,

2 yew 77 A Plus Physics (ALP Smart Syllabus-2020)
Ans: | = 20 Sin100mt “)

f=?

1rmi - ?

An alternating current is given by

| = lp Sin2nft (i)

Comparing equation (i) and (ii)

lo = 20A )

& 2nft = 100mt

=< 2f=100

> f=50H2

We know that

I = I—,“_ L =144
V2 2

14. What do you mean by phase lag and phase lead? (2 Time)

Ans: The angle 8 which specifies the instantaneous value of the alternative voltage or
current, gives the phase lag or phase lead of one quantity over the other. The
phase difference between two alternative quantities is observed at different
points. The quantity which has greater phase at all points is said to be leading

and the other is said to be lagging behind.

15. Define A.C current. Make its waveform.

Ans: A.Cisthat which is produced by a voltage source whose polarity keeps on
reversing with time.

16.  Asinusoidal current has rms value of 15A. What is the maximum value?

/
Ans: As [ A =—=
| V2

Xy
Or o =v21,,

I, =v2x15=21214

17. Define peak value and peak to peak value of voltage or current.
Ans: Peak value is the highest value reached by the voltage or current in one cycle.
Peak to peak value is the sum of the positive and negative peak values.

Topic lll: A.C through Resistor:

. Define reactance. Describe the condition which will make the reactance small.
Ans: The opposition offered by capacitor or inductor to the flow of alternating current

is called reactance.
For a capacitor reactance will be small when frequency is large and for an

__inductor reactance will be small when frequency is small.
Topic IV: A.C through Capacitor:

19. How does doubling the frequency affect the reactance of an inductor and a
capacitor? | (23 Time)
Ans:  For inductor X, =wl =2nfL
By doubling the frequency
X, = 2n(2f)L = 2(2nfL)
XL = ZXL

That is, inductive Reactance will be doubled.
and for capacitor ) P

wC ~ 2nfC
By doubling the frequency
X;'

2 1 - 1
2n(2f)C  2(2nfC) -

. xc' - i.xc
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That is, capacitive Reactance will be halved.
Name the device that will:

(9 times) )

20. ose the flow of alternating current,
) e e n: d::::rt*l:::; ::3::1;} Eﬂt not the direct current,
:} ::::1“ 2?;?!11:1&!’ s a dt‘UH’l; which ”p”-mtﬁ flow of direct current but Opposes "
flow of alternating current. | ey
b) T?:a;;ltnr ic a device which permits flow of alternating current but not the
direct current, tance? (2 Times) |
t by Inductive and capacitive reac | . |
ijl:s' ?hza;i::::f: ofvnpﬂnﬁitiun offered by the I,ndilctt:rf to the flow of alternating
: current is called inductive reactance. XL = WL
?’RE measure of opposition offered by the capacitor 1o the flow of alternating
current is called capacitive reactance l
e = =
ol d by how much
22.  Which quantity, voltage or current leads in a capacitor and by
angle? | g
Ans: Current leads the voltage in a capacitor by 90° or 5
Vectorially
I’l\
90° g .
S {
23.  Define reactance of a Capacitor. Also write down Its formula. +
Ans: The opposition offered by a capacitor in the flow of A.C is called capacitive
reactance. It varies inversely with the f{equencv of A.C. l.e. "'} .
Xc=TaTe 1
Topic V: A.C through Inductor: |
At what frequency will an inductor of 1.0H have a reactance of 500€27(3 Times) |
Ans: Given that ' L=1H ]
X;_ = 500 () 'L
f=2 k
Since X, = wl 1
XL - 2Hf.|'.. |
XL
" 2nl
_ (500)
k= 2(3.14)(1) -
f=80Hz 24*
25. Define reactance of an inductor and write its formula. A
Ans: The opposition offered by an inductor in the flow of AC is called inductive
reactance which varies directly with frequency of AC.i.e. Xy =2nfL '
26. Why is power dissipated zero in pure inductive and pure capacitive circuit?
Ans: We know that in pure inductive circuit, voltage is leading 90° from current.
~ In pure capacitive circuit, current is leading by 90° from voltage.
In both the cases, the phase difference between current and voltage is 90°. -
Therefore, power dissipated is zero.
As P=VICos®
So, . P=VICos90°=VI1(0)=0 -
27. Am?huumh:n-mdm,ammdan.Cm ~
in series. switch is closed and after an interval reopened. Explain why a
. spark jumps across the switch contacts. (3 Times) ([S] |

When switch is closed then circuit completes, current increases from zero to |
and steady current flows through inductor.

zml ,?.ﬂn[

28.
Ans:

29.
OR
Ans:

Ans

31.
Ans:

32.

Ans:

33.

Ans: In an RL circuit, current lags the voltage by an angle

Topic VII: R.C and R.L Series Circuit:

——— s e R s e W i e = ATNIEET e e o ———
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When switch Is reopened, the circult will be open, and current suddenly
decreases from | to zero, | ‘
According to Lenz’s law “the direction of induced current is always so as to
oppose the change which produced it”, Thus when current decreases, Induced
current reinforce It and sparks are produced due to large value of current.

Topic Vi Impedance;

———

Define Impedance and resonant frequency.

A measure of the opposition to the flow of charges in an AC circult Is called

mpedance. It Is the combined effect of resistance and Inductive and capacitive
reactance’s,

7 o Vo

L

Its unit is Ohm (11).
And

The frequency at which Inductive and capacitive reactance become equal Is
called resonant frequency.

fo = —
R ==
2nviLC
Define impedance, also glve its units, » (3 times)
Define impedance write down Its unit and symbol.

The combined effect of resistances and reactances in an AC circuit Is known as
impedance. It is denoted by 'Z' and its Sl unit is ohm (Q).

Define impedance and write the Impedance expression for R ~ L serles circuits.
The combined effect of resistance and reactances in an AC circuit s known as
impedance and is denoted by Z.

Impedance of R — L series circuit is given by

Z=\R +(oL)
What Is Impedance? Write its formula.

The combined effect of resistances and reactances in an AC circuit is called
impedance. It is denoted by “Z”.

It is measured by the ratio of the rms value of the applied voltage to the rms
value of resulting AC.

Thus Z= ?—"‘i

e e

Show that for RC circuit, the angle between current and voltage is given as

-
wRC
Vector representation of V & | for RC series circuit is given as

ip-—-l---—--:
=

From figure,

9=tm“'(—]- e B
in a RL circuit, will the current lag or lead el et X
vector '

E
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alculated inan A.C circult? Write its formula.

O L‘F’IE_\J}'LI_: FL‘WEF

How power is ¢ s Wty

n The power dissinated in A.C CIrcutis 5 calculated by USINg the frormuia

:. A f O N s
FE Vs Ve S5 . d cosB is the .

Where 8 is the phase difference between s & Vems NG COS (he power
fact

3s. I-lawrarun you establish the formula for power in A.C circuits? Explain the role of
power factor in it

Ans: 'When V and | are in phase, the expression for power is

L]
F:i

.

bérwéen applied voltage V and current lrms IS

In A ts the phase difference 1
5 edpiian e b Loms IS Vems COS8. S0 the power dissipated in

8. The component of V along curren
ACarcut is
P = lomsVrmsCOSO _
The factor cos8 is known as power factor. For resistive circuits power factor is
one.
Topic IX: Series Resonance Circuit:
36. Write three characteristics of series resonance circuit.
Ans: The resonance frequency is given 1

f avLC
The impedance of the circuit is min?mum at resonance
current is maximum.

——
o

frequency and the

The impedance of the circuit at resonance is resistive so the current and the =

in phase and power factor is 1.

voltage are
Impedance of RLC series circult Is only resistive.

At resonance frequency the

Why?
At r:sanance frequency, the inductive reactance becomes equal and opposite to

capacitive reactance and cancels each other. So the impedance of RLC circuit is

only resistive,
Prove that "-z_;:‘l_f'

As at resonance condition

1

: 8

Hence proved.
39.  Write two properties of RLC serles circult.
OR  Write two properties of serles resonance circuit, (2 times)
Ans:  1.The impedance of the circuit at resonance is minimum and equal to R.
ve power factor of RLC serles circuit is 1, :
e resonance frequency s given o
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e S T ———

| |

f; - e
: any LG
i 40 Show that potential difference across LC Is rero at resonating frequency In

series LRC serles clrcult, " | §

ﬂ.l'ﬁi "'4-1: resond I‘Il“t‘ r”‘qllf‘“f? —— ""\’Ul' ) .;““q,_.‘;‘{'- S kil

\'-l . -\;1 3 w ‘;'1-"‘;‘ .“.h-ﬁ u-.l

Wi I‘q = t!.ﬁ I
(N 'ul., . vh. ’ {,':’ i1l
In inductor voltage V, leads the current and In capacitor voltage Ve lags behind
the current. Phase difference between V. and V¢ Is 180° Therefore, Vi and V¢
being equal in magnitude cancels each other.

41.  In R-Cserles circult, will the current lag or lead the voltage. lllustrate your
answer by a vector diagram,

Ans: In R-C series circuit current leads the voltage by an angle “§" as shown in figure

below

The phase difference “6” is given as
'

v, | .L | ]

| ==|=1an | ———

\FV, J oC'R
opic X: Parallel Resonance Circuit:
42. Glve any two properties of parallel resonant circuit.
Ans: At resonance frequency, the circuit impedance is maximum.
. At resonance, the circult current is minimum and is in phase with the applied voltage.

Topic XI: Three Phase A.C Supply:
Write down two advantages or uses of three phase AC supply. (4 Time)
Ans: |. The main advantage of having a three phase supply Is that the total load of
the house or a factory is divided in three parts, so that none of the line is overloaded.

Three phase supply also provides 400 V which can be used to operate some
special appliances which require 400 V for their operation.

Topic Xil: Principle of Metal Detector:

. p . |
Difference of frequencies of two LC oscillator circuits caused by placing
metallic object near one of them results to produce the beats.
What is the principle of metal detector? Write two uses of metal detector.
In metal detectors, two electric (L - C) oscillators A and B having same resonance
frequency are used. When inductor B, called the search coil comes near a metal
object, its inductance decreases and corresponding oscillator frequency
increases and thus a beat note is heard in the attached speaker.

¢ = tan

(2 Times)

the

Ans:

45.
Ans:

(i)~ Itisused for various security checks.
!iit1 It is used to locate buried metal objects. | TIN. Ny
46. A e coll placed in series with an electric la Inmmmllmp.'
become dim, why is it so? o { (2 Times) ?
Ans:  When there is no inductance or capacitance in the circuit then gt
So | ’1 -‘E
¢ And when choke coll is in series with an electric lamp then
_ o ,z - m _ v | ¢} ""f!li-” -
S0 II-;T- - - ars. T --1I 1.-. " "W 2
3 R"l'xj,l o -.i- 'l‘:_l,i sify
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clectromagnetic waves are generated when electric or magnetic flux is changing
through a certain region of space.

[, < | |
can be seen that  /; 1 Jit.

On comparison, It lacing a choke coil in the circt

Thus an electric lamp IS dimmed on p (4 Times) |
: ' :7. : r?i';a;;zﬁﬁ'ﬁ?tk copper wire wou nd closely over a soft iron laml_nated cores, |
_ ns: It is used in AC circults to limit current with extremely small wastage of energy a LONG QUESTIONS OF CHAPTER-16
compared to a resistance or d rheostat. anil ACCORDING TO ALP SMART SYLLABUS-2020
mes .

48. Whatis choke? Why Is It used In AC circuit? .
Ans: A choke is a coil made of thick insulated copper wire wound closely in a I"“"'E!

ber of turns over a soft iron laminated core. It is used to control aiternanu‘

ic Ill: A.C through Resistor:
Explain A.C, through resistor in detail.

num pic IV: A.C throug acitor:
current through a circuit without much loss of energy. %: Fxplain phase relationship between voltage and current when an AC source Is
connected across a capacitor. Also derive the relation for reactance of a capacitor.

opic V: A.C through Inductor:

49. Define alternating current and choke.
Ans: Alternating current is that which is produ

ced by a voltage source whose polarity |

| 3.  Discuss the working of an inductor by A.C source. Find its reactance.
keeps on reversing with time. | 4. Fxplain the behaviour of A.C through an inductor. Also show that the reactance of
| = lg Sin2itft l a coil depends upon the frequency of the A.C. and inductance L. (2 times)
| | | | er wire wound closely in a large |
Choke is a coll which cnns:5t§ bt thlﬂ_( cnpz ite resistance is very small. It | 5. whgt ig. impedance? Describe series resonance circuit and give its two results,
number of turns over a soft iron laminated core. ItS | 6. Define impedance and derive a relation for impedance and phase angle for RL
consumes extremely small power, and RC series circuit.
50. Define choke and Impedance. R ERlTopic VII: R.C and R.L Series Circuit: |
Ans: Choke is a coil which consists of thick copper wire wound closely in a Ialrge “, 7, :f:h:;fefsl::j:s circuit? Derive an expression for impedance and &h:'s:‘ ::)gle of
. mes extremely small .
;:Ln::r D e b T A dn o St i ’ B 8. Describe the behaviour of RC and RL series circuits with an A.C source, Calculate
The combined effect of resistances and reactances in an A.C circuit is called = the impedance of both the circuits by drawing their impedance diagram.
' impedance. i 9. What is the behavior of A.C. in R-C and R-L series circuit, also find their impedances.

opic IX: Series Resonance Circuit:
10.  Discuss R-L-C series feeding by A.C source. Find out its resonance

Topic XIV: Electromagnetic Waves. frequency.

v .‘

4. Write the conditions under which electromagnetic waves are produced froma 11. Describe RLC Series Circuit and derive the relation for resonance frequency and
source? (8 Times) write down at least two of its properties. (2 times)

Ans: Electromagnetic waves are produced according to the following n 12. Describe an R-L-C series circuit. Draw its impedance diagram and derive
“A changing magnetic flux creates an electric field and a changing electric /| expression for its resonance frequency. Also write down its properties.
flux creates magnetic field.” 13.  Describe series resonance circuit. Find formula for resonance frequency and write

52. . Define choke and electromagnetic waves. i its properties. ( 2 times)

Ans:  Choke is a coil which consists of thick copper wire wound closely in a large 14.  Draw the circuit diagram of (R-L-C) series resonance circuit. Discuss its behavior
number of turns over a soft iron laminated cores. It consumes extremely small for A.C and also write down its properties. (4 Times)

.- power. ;- 15. Describe series resonance circuit. Find formula for resonance frequency and write

its properties.
ic XIV: Electromagnetic Waves:

Electromagnetic waves are those which require no medium for transmission and
rapidly propagate through vacuum. e.g. visible light, x-rays, gamma rays etc. :
Topic XV: Principle of Generation: 16. What are electromagnetic waves? Discuss principle of generation, transmission

53.  How the reception of a particular radio station is selected on your radio set g and reception of electromagnetic waves. _ (5 Times)
Ans: A particular radio station can be selected on a radio set by tuning it. When the

frequency of the LC oscillator in the radio set is equal to the frequency of tht
radio wave from a particular radio station, a resonance is produced.

NUMERICAL PROBLEMS OF CHAPTER-16
ACCORDING TO ALP SMART SYLLABUS-2020

1
= 2nVLC '
~ The current of this signal becomes maximum and can be detected and amplified Topic IV: A.C through Capacitor:
::s : mcll? thf Phl:ﬂdp_hil?f generation of electromagnetic waves. 1 1. Find the capacitance required to construct a resonance circuit of frequ
| O e Yo equationg: _' 1000 kHz with an inductor of 5 mH. (3 Times) W
ging magnetic flux creates an electric field and changing electric flux Ans:  Given thatresonance frequency = f, = 1000 kHz = 10° Hz

creates a magnetic fielu.” '
e ————————
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: ' Since X, =
self inductance = L = ) ”‘ff ¥ 5 x 107" H ' A X, = 2rtfl
capacitance =L = / . L =2nfL 1
| TR X, =21 %X 50 X —
Sincef, 7, ; . 5 m
fz 2. XL — 100.(1
k "1-11'1'!4[;6 And L= JRE + XLf
C= PTrE Z = ,/(2000)? + (100)? [= 2002.5 0
U 5. At what frequency. will an inductor of 1. 0 H have a reactance of 500 (7 !3 times)
€= 2G14)2(5 x 10-)(109)% Ans: Given that L=10H
C=509x%10"1*F|= 5.13;9 pF|I o __ X, =500 0
" A A 100 uFcapacitor is connected to an alternating vo ta _ f=17
freque#cv 55 Hz. Calculate (4 Times) (Example No. 16.2) Since X, = wl
(a) The reactance of the capacitor X, =2nfL
(b) The current in the circuit X;
Ans: Given that C = 100 uF = 100 X 10"°F = 5l
V=24V | -
=5£]3:fz T 2x%314% 1.0 %
!X et 6. Find the value of the current and inductive reactance when AC voltage of
rms = ° 220 volt at 50Hz Is passed through an Inductor of 10H. (7 Time) - H.W|
(;,.) The reac}ance of the capacitor 1 Ans: Given that V=Vmn=220V, L=10H, f=50Hz
SEHCEXE - E Xc - 2nfC i * I,- =? |
1 - XL =17
Xp == = 31.8 (] ' o
Xc 2 % 3.14 x 50 x 100 x 107° i Ay S Ak fila
(b) The current in the circuit l-* L = 2nfL
e, w St piie (ot X, = 2(3.14)(50)(10)
C L Tm-;4 Xc x;_ = 3140 O
lms = 7575 (=0.75 4 | And X, ==
3. Find the value of current ﬂowin%tﬁrnugh a capacitance 0.5 uF when ml:’:.,,“
connected  to source of 150 V at 50 Hz, (2 times) lrms = ==
Ans: Giventhat C=05uF =05x107°F 22"0
V=150V . [rm = j
f =50 Hz .' | . S
SinceX, = i X, = ﬁ Bl Topic Vill: Power in A.C Circuits:
| ) = 1 : ‘ 7. A 10 mH, 20 Q coll is connected across 240 V and 1—? Hz source. How much'
2 X 231: 23%%!1?15 x 10-6 Z power does It dissipate? (7 times)
¢ * ! Ans:  Given that,
> L=10mH
R=20Q
Vims = 240V
180
f= — Hz

inerg P=?

We know that, | ‘ ,
Power = P = Vg X lrms €S0

First we have to ca'lculate lyms and 6, as
1= J R2 - X, 2
Where, Xp=2nfL :
- . " ' i 3 » ] - . -
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H({
X 10 x10x 107’
\ " |
Now // -,h.'g.:m: b (3.06)
7 m 400 + 12.96 "
7 = V412.96
7 = 20.32 1} |
For calculating lrms : |
‘rms
] = —
[III'IH
N UHH'-.
irm-.- '_Tl;‘"'
240
lems = 5073
fe = 1181 A

For calculating 8 in RL series circuit,
1 (AL
g = tan (—-)

R

2 3.6)

b= tan (20.3
8 = 10.2°

Now power dissipation is,
P= Vims X lyms COSO

Putting tﬂ'é values we get,
P= 240x11.81 xcos 10.2° = 240x11.81x0.98

P=2778W,

is connected In parallel with a variable capacitor

Topic j}j_gglu Resonance Circuit:
Juctance

frequency and minimum frequency for which the circuit can be tuned. (C.W)

Ans: Given that L=150uH =150 x 10"° H
C, = 500 pF =500 x 10712 F
C; =20pF =20% 10" F
maximum frequency = fax =
minimum frequency = fiin =7

Since f= ﬁ
R y
,‘Iﬂ M . ! m Of =—
N ¥ f v,
1
So fmln = 2N JLC,
. 1
R 2SN X V150 X 10-% X 500 x 1012
foin = 0.58 x 10° Hz
fin = 0.58 MHz
1
and fm ""z" nl.cll '

1

e = | IR
" 2% 314 X VIS0 X 106 x 20 x 10-
fmax = 291X 10° Hz (= 291 MHz]

-

") ﬂ
vy whm capacitance can be changed from 500 pF to 20 pF. Calculate the maximum
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9. What s the resonance frequency of the circuit, which Includes a coll of
Inductance 2.5 H and a capacitance40 #F;? (6 Times)

Giventhat L =25H
C=40uF =40 x 1070 F
resonance frequency = f, =7
|

Since f =
: 2nyiC

| 1
f’r - 2
2(3.14)V2.5 x 40 x 10-6

Ans:

= 15.9 Hz

sic XI: Three Phase A.c Sunplv:

10PIL
10. An alternating source of emf 12 V and frequency 50 Hz Is applied to a capacitor of
capacitance 3. F In series with a resistor of resistance 1 K(2. Calculate the phue

(2 times) |

angle.
Sol: As V =12volts f =50H=
C=3uF
=3x10°F
R =K
= 10002
6 =2
X 5100
- 2mfe
= E - I «10* =1.061x10" x10°
2x3.14x50x3x10° 942
1‘ er-l.[lﬁln-:lﬂ‘:lﬂﬁlﬂ , .
r A zelep
H=tan‘£'§} e T st
o
) H=tan"(lpﬂ]=4ﬁ.?°
1000

1 An A.C. voltmeter reads 250 V. What is its peak and instantaneous values If the
xampice 1o |

frequency of alternating voltage is 50 Hz?
Sol:

rms value of alternating voltage = V., = 250 V
Its peak value V, is given by the relation

Vo
Vims = ﬁ
or Vy = V2 Vyms = V2 X 250V = 3535V
Angular frequency w = 2nf -
| . =2xmxX50Hz =100 Hz s geismadis nA &
A . ‘ F | BNS .ru-.i'-'ﬁuurﬂ‘fd‘ﬂ'fmﬂ![”ﬂlﬂ
Therefore, Instantaneous value is given by Jo2
= 353.5sin(100 rct)V U Da)i ()
-, . 2 When mv-mpplhdtu-nxcdmthmmmhnummmmu;
: y ) 1L AR TS l“‘n

Impidunnl
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= 10V
100 X

L‘r'm 5

100 mA
1 0041

rms value of applied voltage

rms value of current = [y °
' 10V

10794

Vims

Impedance £ = -~

rma\

Ist
3. An Iron core coll of 2.0 H and 50 Q is placed In series with a res
A.C. supply of 100 V, 50 Hz Is connected across the circul
the coll, (Il) phase angle between the current and voltage.

Sol:

—

" 100 x 1077A

ance of 450 An

Example 165

Resistance = R = 50 0 + 450 Q = 500 (1

Inductance =L =2.0H

Supply voltage = V., =100V

Frequency = f = 50 Hz

The reactance = X, = wlL = 2nfL
=2%3.14%x 508" X20H = 628 ()
Impedance = Z = {R?* + (wL)*
= ,/(5000)? + (62802)* = 803

= You o 1000 o 245 A = 12.45 mA
Current |.,,c = v sosh 0.012 |
[ 628 )
+ - -1 (L) = tan~'| — |=51.5°
Phase difference 8 = tan (R) L 500 /
{1 connected |p

4 A circuit consists of a capacitor of 2uF and a resistance of 1000

series. An alternating voltage of 12 V and frequency 50 Hz s applied. Find (IE the currentin ' :

the circuit and (ll) the average power supplied.

Sol:
Resistance = R = 1000 ()
Capacitance = C=2uF =2 x 107°F

Frequency = f = 50 Hz
1

2nfC

Reactance = X =

1
T 2%314%50s"1x2x%x10°6F
Impedance =Z =,/R? + (X,.)?
= /(10000)? + (15920)2 = 18800
= Vrms i ) X
Current = [ = =7 = ——— = 0.0064 A = 6.4 mA

5 e tanrl Xos & =g £15920) - ~
hase Difference 8 = tan ~ =-tan (mﬂun)-—S?.B?

= 159201

- Vems

Average power = V., [, cOs8
=12V X 0.0064A x0.532 =0.04 W

5. Analternating current is represented by the equation | = 20 sin 100 mrt. Compute
its frequency the maximum and rms values of current, (C W)
Sol:

~ | Alternating current = | = 20 sin 100 rt
F[‘qum-fn'?

(i)

(i)~ Maximum value current = [, =7

rms value of current = I, =?

(M) '
: As instantaneous value of current is

t. Find (i) the current HDM"I n .

¥

)
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[ = 1,sin2mft 54 (1)
And given values Is
Im208in100mt "4 (2)
Comparing eq. (1) and (2) , we get
nft = 100mt
2f =100
f=50Hz
Againg comparing, we get
i, =204
loms = 0.7 5
Putting the value of /, , we get
lrms = 0.7 % 20
loms = 14A
6. A sinusoidal A.C. has maximum value of 15A. What are its rms value? If the time Is

recorded from the instant the current is zero and Iis becoming positive, what Is the
instantaneous value of the current after 1/300 s, given the frequency is 50 Hz.  ((S44)

Sol:
Maximum (peak) value of current = [, = 154
1
Time=t= 77 (sec)
Frequency = f = 50 Hz
(i) rms value of current =/ . =7
(ii) Instantaneous current=|=7? \
lms = 0.707 1,
Putting the value of I, , we get
Irms = 0.707 X 15
lms = 10.6 A
Now instantaneous value of current is
I=1,sin2nft
Putting the values, we get

= =
| =15 xXsin2m x50 % ==

r=15xsm§
| =15 X sin 60°
I =15 x 0.866
I =1294 .

1 w43 A

7. An inductor of pure inductance 3/m H is connected in series with a resistance of
400). Find (i) the peak value of the current (li) the rms value, and (ili) the phase difference
between the current and the applied voltage V = 350 sin (1007t) (C.w)

Sol:
Inductance =L = 'E: H
Resistance=R=400Q
Voltage = V = 350 sin (100 mt)
()  Peakvalue ofcurrent=1, =7
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(ii) rms value of current = lns =7 _
‘ =B =?
(iii) Phase difference = 0 = ¢ OBJECT|VES (MCQ’S) OF CHAPTER-17
As
V=V sin@rft)  oenld)
. opic ll: Mechanical Properties of Solids:
And given - 350 sin (1007t) el 2) 1.Reciprocal of bulk modulus is:
V= 1218 i IHr‘aT;'Ita-' ¥ (B) Vn?rwg modulus  (C) Compressibility (D) Shear modulus
! (1) and (2) , we get -Dest hard magnetic material is made up of:
Comparing eq. (1) ( Ty (A)  AlnicoV (8) Iron (C) Nickel (D) Cobalt
“wy 3.The S| unit of strain is:
— mﬂt . 1
2fmt=1 (A) Nm (B) Nm (C) No unit (D) Kgms .
2f = 100 a ‘"M is also celled:
f=50Hz (A) Telsa (B) Weber (C) Pascal (D) Gauss
Now for impedance 5.The metastable state means a time interval of:
z = JR)? + X, [A) O TRt (B) 10" sec (C) 10" sec (D) 10" sec
- 1 6.Shear modulus is expressed as:
o L it g A =22 g el (C) & =diddl (D) G = -
= 2 4+ (2rfL)? i 14 i " tan@ " tan#
Z = J(R) + (2nfL) ?*Dimensiuns of strain are: i
Putting the values, we get A) L (8) L° (€) ML'T (D) No dimensions
&0x 3_)2 8.Curie temperature for iron is: (4 Times)
. Z = J(:w)? + (Zﬂ X . 2 (A) OK (B) 750 k (C) 1023 k (D) 378 k
- 9.A well-known example of an intrinsic semi-conductor Is:
Z= ﬂ‘*ﬁ)z + (300) (A) Germanium (B) Phosphorous (C) Aluminum (D) Cobalt
, * 10.How many crystal systemns are there on the base of geometric arrangements of the atoms:
> 000 .
Z = v1600 + 90 (A) 3 (B) S (C) 4 (D) 7
Z = 302.650 | 11.Holes can exist in:
Ve (A) Super conductors (B) Conductors (C) Semi-conductors (D) Insulators
(i) Peak value of current, [, = - 12.0ut of the following which material is brittle: (2 Times)
(A) High carbon steel (B) Aluminum (C) Copper (D) Tungsten
Putting the values, we get 13.Strain energy in deformed material is proportional to:
Lo e | (A) Square of the extension (B) Under root of the extension
® 30265 (C) Cube root of the extension (D) Extension produced
l,=1164A : 14.The amount of energy stored in the wire when It is deformed:
(ii) Now [, s iS Biven by the formula Irms = U.7Iu :L (A) W = % Fif!: (B) W = _;_ Fll.:l,l. (C) W = _;_ F;fl {D] W=2F171
ae of L. iwe get 4 15.The stress that produces change in shape in known as:
Putting the value of /, . b= 07 106 i (A) Tensile stress (B) Shear stress (C) Volume stress (D)Longitudinal stress
iy = N ‘ 16.Chose the correct answer:
lms = 081 A (A)  An elastic deformation is reversible (B) An elastic deformation is irreversible
i (C) A plastic deformation is reversible (D) An elastic deformation is permanent .
(i)  Now phase difference s gy, ; 17.Substances which undergo plastic deformation until they break are knownas:
B — tan-l (_) | - | % th
e . : - 3 i AR Aansruhni « (A) Brittle Substance (B) Ductile Substance
Be e S SUgLEGANL | 2nfL (C) Non-Magnetic Substance - (D) Magnetic Substance il (&)
ganaratib 28 R E R O 18.Which of the following does not undergo plastic deformation? vH. 62
e X 127 X 50 X 3 . (A) Copper (B) Iron (C) Lead (D) Glass
8= -1( 19.Which one of the following is a polymeric solid? £ 90T Ao ol |
3 405 L (A) Glass (8) Nylon (C) Copper A ADEZING »isvaus siT. b
8= tan-? gl . 20.To get N — type, the Ge is doped with:- ¥ie ) () e o priiange i s
= tan " O P51 reR ! (a) Aluminum (b) Arsenic ~(c) Boron -~ (d) Indium
S e=mni(s)

7 'u-*.‘;c.:'h
21.Substances which break just after the elastic limit is reached are called as:(3 times)

(a) Ductile Substances (b) Hard Substances (c) Brittle Substances (d) Soft Substances
22.In extrinsic s rs doping is of theorderof

e —————————eee ettt
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SHORT QUESTIONS OF CHAPTER-17

ACCORDING TO ALP SMART SYLLABUS-2020

ids. (9 Times)
: + s or glassy solids. |
Distinguish between crystalline and amorphou 8 ~eriodic arrangement of

Crystalline: The solids in which thereisa :FE'*-’H;L'J:::J 4
the atoms and molecules are called crystal ne soid
for example ionic compound, ceramics etc

I rran ment Oor molec
Amorphous: The solids in which there is ﬂﬂhreg:'al]';das angeme 2Cules
like that in crystalline solids are calied amorp! ous SOl
For example ordinary glass (3 Times)
Define unit cell.

- stern that repeat itself
A crystalline solid consists of three dimensiona! Dakte.r'.:[:;?é .f;i: j:it :E"’“Ef
and over again. This smallest three dimensional basic struct {} '}imesj .
tal lattice. 1 Dy
m:;;r:;tructure obtained by the repetition of unit cell is k?ngllads;{?ﬁ g Eait;me.
Distinguish between Crystalline, Amorphous and Polymeric 2 a.rran e
lline: The solids in which there is a regular and periogic g
the atoms and molecules arfI called cwsta:tne solids.
ioni unds, ceramics etc.
mmﬂam;mpie:I:E::r:g?-s:;stalline solid in which th? atoms and m;::le:uies: :re rot
organized in a definite lattice pattern. Such 5_uhds include glas;, pias ':i:rﬂmesdﬁ -t
Polymers: polymers are solid materials with a stry_cture that IS ;; : u: .—|:
between order and disorder. They cr;r; be tciassmed as partially or p
crystalline solids. For example plastic, rubber etc. :
example. (2 times)
et polvm#.;ric :mgg?;::r:w:re 50|?d materials with a structure that is
intermediate between order and disorder. They can be classified as partially or
poorly crystalline solids. For example plastic, rubber etc.
What are glassy solids? Do they possess property of flow? : i
Amorphous solids are called as glassy solids. Any qnp-crvstglhne solid in which
the atoms and molecules are not organized in a definite lattice pattern is called
glassy solid. Such solids include glass, plastic, and gel.
No, they do not possess the property of flow.
Differentiate between amorphous and polymeric solids.

Amorphous solid, any non-crystalline solid in which the atoms and molecules are

not organized in a definite lattice pattern. Such solids indude glass, plastic, and gel.

Polymers are said to be more or less solid materials with a structure that is
intermediate between order and disorder. They can be classified as partially of -

poorly crystalline solids.

' Define polymerization reaction. Write two examples of polymeric solids. 4
Polymers are formed by polymerization reactions. In these reactions relativelf

in molecules, of

simple molecules are chemically combined into massive long cha
“three dimensional” structures.

Polythene and nylon are examples of polymeric solids, 4 |

Show that dimensions of Stress and Young’s Modulus are the same.

Bt g=—
As _.ress £ y

F , 3

2™ year 95 A Plus Physics (ALP Smart Syllabus-2020)
: . Stress o
Ss Young's Modulus ¥ =
strain &
Dol T Dim. of o
Dim. of &

|

No Dimensions

= (ML

It is proved that dimension of stress and young's modulus are same.

10. Distinguish between elasticity and plasticity. _ :
Elasticity: In deformed crystalline solid, the atoms return to their equilibrium

11.
Ans:

Ans:

13.

14,

i

15,
Ans:

ic II: Mechanical Properties of Solids:

(3 Times)

position after the removal of external force. This ability of the body to return to

its original shape is called elasticity.

Plasticity: If the stress is increased beyond elastic limit, the specimen becomes

permanently deformed. This is called plasticity.
How can the strain ene

_ 1
the following relation: strain energy = Efi Fy

where force F, is producing extension [, in the wire.
Define stress and strain, What are their Sl units? (13 Times)

The force applied on unit area to produce any change in the shape,
length of a body is called stress. 5

g=-
A
its Sl unitis Nm™%. It is also called pascal (Pa).

rgy be determined from the force-extension graph?
Strain energy can be determined from the force-extension graph according to

ume or

And, Strain is the measure of deformation of a solid when stress is applied to it.

it has no units.

(9 Times)

break are called ductile substances.
Lead, copper and wrought iron are ductile.

Differentiate between ductile and brittle substances. Give an example for each.
: Substances that undergo plastic deformation they

Brittle substances: The substances which break just after the elastic limit is

reached, are known as brittle substances.
Glass and high carbon steel are brittle.

Define modulus of elasticity. Show that units of modulus of .
are same. |

external applied force is not too great, called modulus of elasticity.

str
modulus of elasticity = i :

and stress
The ratio of stress to strain is a constant for a given material, provided the

Sincestrainhasnnunﬁs.sumddtﬁnfdastidtywﬂidsnﬁeﬂmfwuﬂnﬂm“.

It is also called pascal (Pa).
Al'ld : N
StrES!;ISJ=!- % | il L 41 ;.-'.r*-'-l'.""f
its S1 unit is Nm~2. It is also called pascal (Pa). T e s
It shows that modulus of and stress have same units.
Differentiate between tensile and shear modes of stress and strai
Tensile stress: A stress that causes the change in length of an ol
tensile stress. ‘ e 4

- iy I'--J }_..ai =
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—

tensile strain = j (L
: S calle 1eq
A strain produced in the object when it is subjected to shear stress | >H1Ear straip

shear stral

a
n=i:tﬂﬂ9

a ; :

16. A 5m long wire is stretched by 2.5mm when 3 typical force is applied. Find the
value of strain.

[=5m

ai th =
original leng = 0.0025 m

change in length = Al = 2.5 mm

Al
strain = T

0.0025
strain =
: 05
strain = 0.00
17. Define the term Elastic limit and ultimate tensile stress from the

strain curve for a ductile material. thout
The greatest stress that a material can endure without any permanent

deformation is called elastic limit. This kind of behavinr is called elasticity.
The region of plasticity is represented by the portion of the curve from B to C,

And .
The maximum stress that a material can withstand is called ultimate tensile stress.

The point'C represents ultimate tensile strength (UTS).

Ans:

As

ﬁraEh of stress

Ans:

L]

0
18.  Define volumetric strain. m]
Ans: When the applied stress changes the volume, then the change in volume per unit
volume is called volumetric strain.
| sty
volumetric strain = —
19.  What is meant by strain energy? How can it be determined from the force

extension graph? (5 times)

OR  Define strain energy in deformed materials and write formula.
The amount of P.E stored in a material due to displacement of its molecules from

its equilibrium position, under the action of stress, is called strain energy.
Strain energy can be determined from the force-ext to
the following relation: ension graph according t0

&

strain energy = 111 F,

|

1

where force F; is producing extension [, in the wire. |
-

x

Define (a) Elastic limit (b) Yield point(or strength),
: The greatest stress that a material can endure without any

permanent deformation is called elastic i
elasticity. | .mi T

28

called yield point.

element, e.g., arsen
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f_’f:f:::?;r Ddhﬂﬂﬂhurnus etc., four valence electrons of the impurity atom form
:;;”D” prg:lde!-:i;hf the :‘uur neighbouring Si atoms, while the fifth valence
L ree electron in the crystal. Such - |
called 1- YD Semibonguce ry a doped semi-conductor is
22. Define yield point and ultimate tensile stress. (2 times)
Ans: Yield point: The point on the stress-strain curve beyond which if stress is further

increased then permanent deformati : , :
on tak
called yield point. es place in the given specimen. This is

Ultimate tensil ress: The maximum stress that a material can
called ultimate tensile stress. _ o

23, Define UTS of a material.

Ans: The maximum stress that a material can withstand is called ultimate tensile
stress. The point C represents ultimate tensile strength (UTS). .

. ’,;r"’i\

|/

e

24, Define ultimate tensile stress (UTS) and fracture stress.

Or Define uitimate tensile strength and fracture stress.

Ans: U! ate tensile ength :The maximum stress that a material can
withstand is called ultimate tensile strength and can be regarded as the
nominal strength of the material.

F_rgmmg:_{]nce the limit of ultimate tensile stress (UTS) is crossed, the
material breaks and the stress is called fracture stress. ‘
Note: The correct word is Ultimate Tensile Strength. If there is ultimate tensile
stress then you will write same answer and change strength to stress.

|

>3 Define Modulus of Elasticity. Write down its three kinds. OR
Define Young’s modulus and Bulk modulus. (2 times)

Ans: Modulus of Elasticity: The ratio of stress to strain is a constant for a given
material, provided the external applied force is not too great, called modulus of
elasticity.

modulus of elasticity = 5:::5
Three different types are; T
(i) The ratio of tensile stress to tensile strain is called Young Modulus(Y).
Al /I

(ii) The ratio of volumetric stress to volumetric strain is called Bulk Modulus (K).

F
K= zé};
(iii) The ratio of shear stress to shear strain is called Shear Modulus(G).
Lli
tan 6
26. Define tensile stress and volumetric stress?
Ans: Tensile Stress: When stress changes length of a body, it is called tensile stress.
Volumetric Stress: When stress changes volume of a body, it is called volumetric

stress.

Define plasticity and U.T.S. |
If the stress is increased beyond elastic limit, the specimen becomes

permanently deformed. This is called plasticity.
: The maximum stress that a material can withstand is

called ultimate tensile stress.

Describe difference between proportional limit and elastic limit,
Ans: Proportional limit: The greatest stress that a material can endure without losing

_M————_
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’ .ht! '|I [ ll' r (] h E
Yrﬂl : : . .

. ....p A e s

o stress and strain. Hooke s 1AW IS Obeyeq
¢ 3

straight line proportionality bhetwe

10
this region. MO chtaid suraet S A aterial can endure mﬂfih:T:H:::Ttt,””mant i
‘ . atiea e ns
dJﬂrmmlon s LE"(“d elastic limit. This kind “* DNAVIAN &
ﬁ . .
formation.
9. Distinguish between elastic ‘:,.f%m:ﬂ?: 7::'::?‘.:;';13:’ equilibrium position
I in deformed crystalline solid, the atof : ¢ deformatlo
o uft:r Fh:rw:mvg of external force then NS 'S wl:t d1:?:igﬂ not rﬂuu;rl its
If the dimensions of specimen change PF’"’“"E“[ " called plastic deformag 37,
original shape after the removal of strengthen this s on -
I1: Electrical Properties of Solids: \ns:
Now the conductivity of a seml-conductor can be raiud‘;: ks G
n be raised by the Protess OF doping
Ans: The conductivity of a semiconductor ca B niconducters.
which small number of impurity atoms are added 13 DUml Eductor in G
31. Compare the electrical behavior of conductor and se ms o
energy band theory. h
Ans: On the basis of energy band theory .
In conductors, free electrons are available for conduction. Valence ay 38.
conduction bands largely overlap each other. A
And
In semiconductors, valence band and conduction band is partially filled and "‘ﬁ
have a very narrow forbidden energy gap.
32.  Describe energy band picture of semi-conductors. rbane i o
Ans: In semiconductors, vaience band and conduction band Is pa y Hiled and they
have a very narrow forbidden energy gap (~ 1eV ).
Conduction band
A rarrow Toraden snersy 697
9VIR § YOI Valence band , 39.
o 2ulut vl ! & %
l I Ans:
33. Distinguish between a and conduction band. (3 times) o~
Ans: Valance band: The energy band occupied by valance electrons is called the
valance band.
The valance band may be either completely filled or partiallv filled with the
electrons but can never be empty.
: The energy hlnd occupied by free electrons is called the
conduction band.
_ The conduction band may be empty or partially filled.
34, ¢ ‘energy band picture of insulators? : 39,
Ans: m]nmﬁ';_lnsulatnrs all:'; thgse materials in which _ _ Ans:
valance electrons are bound very tigh to their |
., atoms and are not free. In terms of e ybands, L) cunductjqnblnl

—

it means that an insulator has:

a) An empty conduction band (nufree electron)
b) A full valence band

122972 X tamutov bn -
_€) A large energy gap (several eV) b%ﬁ"‘-“'}gﬂm P22 1;5*“%““ 1ol ¢ :
sivtsmnGiov betigs 2t 11 vood & 10 smulow 2 PRIWAY 229%12 nenN 22 cniamu lq_, T 40.

35.  Differentiate between Insulators and Conductors.” * | - - - fERYW nﬂ
wwwwmmmém tlﬂﬁtl
E )

Furbidden gip

atoms are called insulators. Aimost EY 3015
24 hmmws ST 6 T6A3 229)2 f""'a..lfl'u 3 &@g‘

.'*J (i maslp fh"r*l I:...J.., ]1 ﬁl - g i!{.p?:l 11 "IJl.,jl'” L'II
T .m&m"““. ~ductors. e ¢ , , %fﬂi
2ol fuciy NS AED 6 Mt.j[‘zg '-" J

iuiﬂgﬂ?ﬁ

R T .

I ————— ——_—m-—-——-ﬁ_‘.

TI—-“ —

Ans:

- crystal. In this way, N -

T ]

|
"t 1
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What are the two main differences between conductors and semiconductors?

Conductors: Those substances which have plenty of free electrons ,nr electrical

conduction are called tt‘lruhlttnm b copper, pold, silver etc. Conductors have
conductivity of the order of 10’ ({dm)*

semiconductors Those substances which  have Intermediate range of

conductivities are called semiconductors .8 germanium and sllicon.

Ht;m[}{ onductors can conauct ele 'Ctricity within mndurhmw order of IUE' to 104
(LM

Carbon, Sllicon and Germanlum have four valence electrons. Why Carbon Is

:n-.ulatnr while Silicon and Germanium are Semiconductors?
SHICON f\u1 ermanium Pt|u i l'\!"

alence band much farther from the nucleus,
where lessel energy 15 needed to exchange electrons. Carbon on the other
nand, is close to the nucleus which creates insulator-like properties

carbon s not a semiconauctor Decause the torbidden l‘ﬂi‘lﬂ‘,‘ Bap n Eﬂfbﬂn‘ 3
around 7eV. This is far-much nigher for it to be a semiconductor which has lower

tforbidden energy gaps

What is the difference between intrinsic and extrinsic semiconductors? (H.W)
Intrinsic Semiconductor;
A semiconductor Iin its extremely pure form is known as intrinsic semiconductors.

Pure elements of silicon and germanium are intrinsic semiconductors. These
sem|-conductor elements have atoms with four valence electrons.

The doped semi-conducting materials are called extrinsic semi-conductors. The
electrical behavior of semiconductors is substantially changed on introducing a

small impurity into pure semi-conductor, and this process is called doping. ;
P-type and N-type are extrinsic semi-conductors.

Discuss the mechanism of electrical conduction by holes and electrons in re
semi-conductor, (3 times) ﬁl

At O K semiconductors are perfect insulators. However, at room temperature
there are some free electrons in the conduction band and holes in the valance
band. When a battery is connected to such a semi-conductor, the Ewm
towards the positive end whereas the holes drift towards the negative end of the
semi-conductor. Hence, the current flowing through the semi-conductor is carried
by both electrons and holes. It may be noted that the electronic current and
charged hole current add up together to give the current |.

Distinguish between p-type semiconductor and n-type semiconductor. [[RL
p-type semiconductor: When a trivalent impurity such as aluminium is added
into the semi-conductor, holes are generated and p-type semi-conductor is
formed. Holes are positive charge carriers.

n-type semiconductor: When a pentavalent impurity such as phosphorus is

- added into the semi-conductor, free electrons are generated and n-type semi-

conductor is formed. Charge carriers in n-type are free electrons.

How would you obtain N — type and P - type material from mlﬁlwn? :
lllustrate it by schematic diagram. - W)

When a silicon crystal is. dnped with a pentavalent element, four ulem

- electrons of the impurity atom farm covalent bond with the four neizlﬂ:tn.nlng

silicon atoms, while the fifth valence electron pro\nd!s afreeele!:ﬁ‘un in the &
, VS oy £ TRV A

material I:r:urined
Ean}l%#tﬁﬁ’%ﬁi% Ve

“When a silicon miﬂl is d
of the impurity atoih orm cm
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atoms, while the one missing ei_ertfun in the cova
neighbouring silicon atom provides

lent bond with the fourth

a hole. In this way P - type matenal is

formed.

298 3

43,
Ans:

Ans:

ROy Aar From Ewcron

N - type material p — type material

erconductors:
cal temperature In super conductivity?

The temperature below which the resistivity of a matErial falls to zero is called
critical temperature. For example, mercury has T=4.2

What are super conductors? Write their uses. | (”Ht'";f;r!. (H.W)
Define super-conductor. Write down its two technological applica A .

The materials whose resistivity becomes zero below a certain tempe ature called
critical temperature are called superconductors.
For example, mercury becomes super conductor
Superconductors can be used in : P, .
a; Magnetic Resonance Imaging (MRI) 3% ?ﬂatgneg"cpﬁ:t:ﬁ:?pns Trains

l lectric motors ast co
c) Powerful but small elect (b R tatiarature

Define (a Super conductor )
nzlductur:pghe materials whose resistivity becomes zero below a certain

temperature are called superconductors. For example, mercury becomes super
conductor below 4.2 k temperature.

EP! ;gmmgﬁg?; The temperature below which the resistivity of a material
s to zero is called critical temperature. For example, mercury has Tc= 4.2 k.
What are superconductors? Write their types.

There are some materials whose resistivity becomes zero below a certain
temperature, called critical temperatures. Below this temperature, such

materials are called super conductors.

There are two types of super conductors
Super Conductors with a critical temperature above than 77K are high

temperature super conductors and below 77K are called low temperature super

below 4.2 k temperature.

_conductors.
Topic V: Magnetic Properties of Solids:

26

ysteresis loop tell?
The area of the loop is the measure of the energy needed to magnetize and
demagnetize the specimen during each cycle of the magnetizing current. This IS
the energy required to do work against internal friction of the domains. This
work is dissipated as heat. It is called hysteresis loss.
Explain what is Curie temperature? ’
What Is curie temperature? Writ the curie temperature of iron.
The temperature at which the dofmains of a ferromagnetic material start losing
their orderliness is called Curie temperature.
For example the Curie temperature of iron is 750° C. ,

Define Dia and paramagnetic substance. Give one example of Dia and

paramagnetic substance. (4 Time)
In diamagnetic substance, there is no resultant field as the magnetic fie

produced by both orbital and spin motions of the electron might add up to zero-
For example, the atoms of water, copper, bismuth etc. g up

And

oriented that their fields support each other are called tances:
In these solids, each atom behaves like a tiny magnet. RS aEnetic substail

For example, ozone, platinum etc.
What is aaces lou?’ o
The area ysteresis loop is a measure of the ene ,
and demagnetize the material in each cycle. This is th;as;::f;efe?u?:

The solids in which the orbital and spin axes of the electrons in an atom are 50

etize
to dﬂ
—-—-—__—___—____—‘_-—-_'__—-———-_._____'—_______-"—'.

49.

Ans:

50.
Ans:

51.
Ans:

52.

OR
Ans:

53.
Ans:

Ans:

55.
Ans:

2 &

57.
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work against the internal friction of the domains. This work is dissipated as heat
and IS called hysteresis loss

Define coercivity of a material. (2 times)

o demagnetize the material, the magnetizing current is reversed and increased
to reduce the magnetization to zero. This is known as coercive current. And this
process is called coercivity

What is meant by Ferromagnetic substances? (2 Times)
In terromagnetic substances, the atoms cooperate with each other in such a way
SO as to exhibit a strong magnetic effect. In ferromagnetic substance, there exist
small regions called domains. For example Fe, Co and Ni are ferromagnetic
substances.

What are Paramagnetic Substances? Give an example. (2 times)

The solids in which the orbital and spin axes of the electrons in an atom are so
oriented that their magnetic fields support each other are called paramagnetic
substances. In these solids, each atom behaves like a tiny magnet.

For example, ozone, platinum etc.

Differentiate between paramagnetic and ferromagnetic substances with
examples. (4 Times)
What is meant by paramagnetic and Feromagnetic substances?

Paramagnetic: The solids in which the orbital and spin axes of the electrons in an
atom are so oriented that their magnetic fields support each other are called
paramagnetic substances. In these solids, each atom behaves like a tiny magnet.
For example, ozone, platinum etc.

Ferromagnetic: In ferromagnetic substances, the atoms cooperate with each
other in such a way so as to exhibit a strong magnetic effect. In ferromagnetic
substance, there exist small regions called domains. For example Fe, Co and Ni
are ferromagnetic substances.

Define retantivity and coercivity. (2 Times)
Retantivity: When the current is reduced to zero, the material still remains
strongly magnetized which is known as remanence or retantivity

Coercivity: The value of reverse current which is required by a substance for its
demagnetization is called coercive current or coercivity.

Distinguish between critical and curie temperatures.
ritical : The temperature below which the resistivity of a material

falls to zero is called critical temperature. For example, mercury has Tc= 4.2 k.
u m : The temperature at which the domains of a ferromagnetic

material start losing their orderliness is called Curie temperature.
For example the Curie temperature of iron is750°C.

Distinguish between soft magnetic materials and hard magnetic materials. (2 Times)
. The materials in which their domains can be easily oriented on

applying external magnetic field and also return to original positions when field

is removed. E.g. iron.
Hard magnetic: The materials in which their domains cannot be easily oriented

on applying external magnetic field. But once the domains are lined up by a very
strong magnetic field, they will restrain their positions after the removal of

magnetic field. e.g., steel, alnico V etc.

Energy dissipated per cycle for steel is more as compared to iron. Why?

Steel is a material in which domains cannot be easily oriented on applying
external magnetic field, But once the domains are lined up by a very strong
magnetic field, they will restrain their positions after the removal of magnetic
field. It is a hard magnetic material. _

The area of loop is @ measure of energy required to magnetize and demagnetize
each cycle. As area of loop for stee: is !srre as compared to the iron, so energy

for steel is more than for wren |
I\?Js;aﬂefsw:::lm*WHynutﬂ: loss? How is it used Iin the construction of

transformer? (3 times)
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. - : re of the energy needed m] ”?dﬁfr?u'zf and
pL L:;:riitﬁfetrhee !E;jepcii;:ﬂdlz?ienaggiaefh cycle of the _mtagrqeéile&té E(Lil;;:}ng hﬁ-.'ls
the EEergv required to do work against '”“?FTSLJHC | ?
work is dissipated as heat. It is called hysteresis ‘Zor. .y ocause it has a sma|
Soft iron frame is used as the core of 3 transl nergy s lost during i
hysteresis area which represents that smal Eh steresis loss is usefy| ts
magnetization and demagnetization. In this way, gftransfnrrﬂer of not. 0
decide either the material is suitable for can5tr}1tt'ﬂn
T ST Saturar:iun ics eranzn: ; I:?; PrL?gt::?clglll.\? :ap{urated when magnetic flyy
Ans:  Saturation: The material Is said to
density reaches a maximum vaiue. material still remal
Remanence: When the current I reduced 10 Ifegign_:i:lig 5stay: pactivin Ii:;
strongly magnetized. It is due to the tendency © clativity. .
once they have been aligned. It is called remanence or r

: e example for each.
59.  What is meant by Dia and Ferromagnetic substances? Giv F(.Z Rine

- inan at
Ans: Substances in which the orbits and the spin axes of the elEr:I;frt;n;iama n;ri: are
so oriented that their magnetic fields add up to 2€ro are calle g

| h etc.

substances. For example, Water, Copper, Bismut |
Substances in which the atoms co-operate with each ntriuer 1?3 ::::ci :-'#‘ ;?Eaa to
exhibit a strong magnetic effect are called Ferrnmagnetﬂ; Sl.tlc :
exists small regions called dumaim. Fc&r lfxatmilseisFIE:’:scs? | etc.

60. What do you mean by hysteresis and nyster |

Ans: From hyageresis loop, it may be noted that the value of flux u:ier'u.mtv,;1 fnr‘? ny value
of current is always greater when the current is decreasing than;: hen it is
increasing, i.e, magnetism lags behind the magnetizing current, This
‘phenomenon is known as hysteresis. | _ |
$he energy required to magnetize and demagnetize the specimen during each

cycle of magnetizing current is dissipated as heat. This energy loss is called
hysteresis loss.

61.  Explain the term Hysteresis.

Ans: From Hysteresis loop, it may be noted that the value of flux density for any value
of current is always greater when the current is decreasing than when it is

increasing, i.e, magnetism lags behind the magnetizing current. This
phenomenon is known as Hysteresis.

LONG QUESTIONS OF CHAPTER-17

ACCORDING TO ALP SMART SYLLABUS-2020

lopic Il: Mechanical Properties of Solids: n

lll
B ——

1.1, ‘What is rneant by strain energy? Derive the relation for strain energy in a deformed
material from the area under force extension graph. (8 Times)
2. .-Define Strain Energy. Derive a relation for Strain Energy in deformed materials.

3. ' Define extrinsic and intrinsic semi-conductors. How P-type and N-type semi-
' conductors are formed? Explain. VW ya biaY e typ
4. Define stress and strain. Write a note on Young's, B

b

ulk and shear moules.

9 l'"l.f_.

.- "What is the energy band theory? How behaviors of electrical conductors, insulators’
+~and semi-conductors can be explained on the basis of energy band theory.
tengermn | ' ¥ N9 129 W var

6. : What is aup*ng?DescnbE the fu;m;‘i-tildnlof n-type and P-;\mﬂnsemi!-;:ugmldz ug’::i ) :
' anaamal; Dok BsiSRRIn f LIPS 208 16 STL2RSMm & 2 g ZT,.I'I'IG") 1
7. ??w_ re_sen nductors? Discuss the fo K : (_ |

with e Scheratc dagram. " *A1" o FBe and Neype mater
8., Deflne exinsic fndintgnsic semiendudtars: How tan wh abtain P-type and 4

. ’ - — ¢
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'NUMERICAL PROBLEMS OF CHAPTER-17

ACCORDING TO ALP SMART SYLLABUS-2020

opic ll: Mechanical Pro

verties of Solids:
A 1.25 cm diameter cylinder is subjected to a load of 2500 kg. calculate the

stress on the bar in mega Pascal. (16 Times)
Ans: Given that

diameter = d = 1.25 cm

| . 125
radius =r = — = —— = 0.62 cm

2 2
radius = r = 0.0062 m
load = m = 2500 kg

stress =g =
As g = f.

A
mg

Tr

a

o (2500)(9.8) :
= (3.14)(0.006272 = 200 10° Pa [= 200 MPa

A 1 m long copper wire is subjected to stretching force and its length Increase
by 20 cm. Calculate the tensile strain and the percent elongation which the

wire undergoes. (4 times)
* Ans:  Given that

lengthof wire=1=1m
elongation = Al =20cm = 0.2 m
tensile strain = ¢ =?
percent elongation =7
Since i o O = (. 2|
g xg
And percent elongation = %E X 100%

0.2
percent elongation = Ty X 100%

percent elongation = 0.2 x 100% |[= 20%

A wire 2.5 m long and cross-section areal0~>m? is stretched by 1.5 mm by
a force of 100 N. Calculate Young’s modulus.

3.

(2 Time) (&)
Ans: Given that . =25m
Al=15mm=15x10"3m
A=10"m?
F=100N
Y=y
) __ Stress
Since ?’9-‘.‘"9 s n;adu!us onfpoons
. vl v dd
Al /!
b Fl
%5 ~ AAl

4 '7{'.'; -1(109)(251 i l"__']' i 10
i (0515 x1¢-3) —00x10Pal

4. The length of a steel wire Is 1.0 m and its cross sectional area 1s0.03 x -

-_-_—-—-_——III-—
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in stretching the wire when a force g

10-*m?. Calculate the work done on. Young's modulus of stee| |

100 N Is applied within the elastic regl 3 times)m
3.0 x 1011 Nm™2, 5 :
‘ hat [=1U0m
Ars; e O 4 = 0,03 x 107*m’
F=100N '
y = 3.0 x 10"'Nm~
wurk dﬂﬂE = W =4 stress
As Young's modulus = strain
_/a
M/l
: Fl
~ AAl
" Fl
=
(100)(1)

ﬁi = (0.03 % 10_*)(3.0 % 1011{2 Tlﬂll!))
| Al =11%x10"*m

Now work done = average force X distance
0+F
w =(——)@n
1 %
W= EF Al

W= %(100)(1.1 x104)[=5.6 x 1073 J]|

5. What stress would cause a wire to increase in length 0.01 % if the young
modulus of the wire is12 X 10'° Pa? What force would produce this stress If

- the diameter of the wire is 0. 56 mm? (6 Times)
Ans:  Given that l=1m
Al = 0.01% = o = 10-*
T O B

- Y=12x10'pq
d=056mm=056%x10"3m

d 0.56x1073
et 6 5 =028x103m

stress=0=7
force=F =7 |
Since Young's modulys = 558 |

- strain
p— 3-1-7—
?
o=r(7) :
S X 10,0 X 1074 E

' ;|
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F
o=
A
) F = oA
F = onr?

F=(12x107)(3.14)(0.28 x 1073)[= 2.96 N

6. A steel wire 12 mm in dimmeter is fastened to a log and is then pulled by
tractor. The length of steel wire between the log and tractor is 11m. A force of
10,000 N is required to pull the log. Calculate (Example No. 17.1)
a) the stress in the wire and

b) The strain in the wire. (E - 200x10° Nm")
c) How much does the wire stretch when the log is pulled?
Ans: d=12mm

d
r= =12mm=6mm=6x10'3m
2 2

E=200x10" Nm™
[=11m
F=10,000N
a) Stress o=7? Strain e =7 Al =7

a) stress in given by

F
o =—

Putting values,
10,000

; (3.14)(6x107)’

o =88.46x10° Pa
o=88.46 MPa

b) P s!re.f's
strain

o

E=Z
£

o
or £€=—
E

_ 88.46x10°
~ 200x10°
. 0442

10°
e=442x10™"
al

b) As ¢ =—
) /

or Al =&l
Al =4.42x107* x11 : | WU S L
Al =4.86x10"m =4.86 mm |

£
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OBJECTIVES (MCQ’S) OF CHAPTER-18

ACCORDING TO ALP SMART SYLLABUS-ZOZO
F?Piii.lip' X juncll‘ r Ge at room temperature Is: }; ]11":;?1'
(A) 0.3 voit (B) 3 volt (C) 1 volt
2.The Junction potential for Germanium st 0)0.7 V
(A) 3V (B) 0.3V (C)7V

3.In n-p-n transistor current does not flow In the directlur;J fn:n'l-

(A) Emitter to collector (B) Emitter to asn.qlimr

(C) Base to collector o Liss [?Jhi?:!ectnr toe

4.A semi-conductor wi ave as Insulator &Y

(A) High P.D is applied across it (8) When its lempq:atit;f:dlsgdﬁ
(C) Pentavalent impurity is added (D) Trivalent impurity

5.The characteristics curve of p-n junction Is between:

(A) Voltage and current (B) Voltage and time :
(C) Current and time P (D) Power and curren
6.The PN junction on forward blasing acts as: |
(A) Capac{tnr (B) High resistor (C) Inductor {?}Tli;‘-';;}e-‘-'ﬂtﬂf
7.The reverse current in a p-n junction flows due to: (

Majority charge carriers (B) Minority charge carriers
(C) Both Aa X (D) None of these

(C) BothAand B I

8.A tavelent impurity Is:

(A) mﬂ (B) Aluminum (C) Indium (D) Phosphorous
9.When a p-n junction Is reverse biased the depletion region is: ' o

(A) Widened (B) Narrowed (C) Normal (D) None of these
10. Depletion region carries:

(A) - vz charge (B) +ve charge (C) lons (D) No charge

11. The potential barrier for silicon at room temperature Is: (3 Times)

(A) 0.3 Volt (B) 0.4 Volt (C) 0.5 Volt (D) 0.7 Volt

12.51 unit of current gain is: (2 Times) :
(A) Ampere (B) volt (C) coulomb (D) no unit

13. Which type of impurity is to be added to a pure semi-conductor crystal to provide
holes:

(A) Monovalent (B) Trivalent (C) Tetravalent (D) Pentavalent
14. In p-type substances, the minority carries are: (2 Times)
(a) Electrons (b) protons (c) holes (d) neutrons

15. Which one pair belongs to accepter impurity?
(a) Arsenic, Phosphorus (b) Boron, Gallium

(c) Antimony, Indium (d) Arsenic, Antim ony
16. Potential difference across two terminals of silicon diode at 300 k is:

(a)0.3V (b) 0.7V (c)o.9V (d)1.2V
17. Which one Is pentavalent impurity? 01 x il B2
(a) Boron (b) Gallium (c) Antimony = (d) Indium
18. Potential Difference Across Depletion Region in case of Silicon Diode at room
temperature is : | |
(A) 0.3V (B) 0.9V (C)0.7V (D) Zero Volts
19. The size of base of transistor is “ 11 (2 Times)
" (A) 10°m (B) 10 m (C) 10°m (D) 10°m
20. Which diode works at reverse biasing? | iy
~ (A) LED (B) photovoltaic cell (C) photodiode (D)silicon diode

21. The number of terminals in a semiconductor diode are: ATy
A 2 _ B)3 (C) 4 .’ir’uia:@:s )

i

it Into direct current s called:

C——
F
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22.Process of converting alternative current Into direct current Is called:
(A) Polarization (B) Modulation (C) Rectification (D) Amplification
23, The device used for rectification Is called: (2 Times)
(A) Rectifiers (B) Transformer (C) Thermistor (D) Wheat stone bridge
24, Pulsating DC can be made smooth by using a circult known as: (2 times)
(A) Filter (B) Tank (C) Accepter (D) All
25. AC can be converted into DC by: (2 Times)
(A) Transtormes (B) Rectifier (C) Motor (D) Capacitor
26. In full wave rectification no of diodes required are equal to:
(A) 3 (B) 4 (C)5 (D) 1
27. The device used for converting A.C Into D.C Is called:

8) Detector C) Amplifier
Designed P-n Function:

- —maral.. =1

Oscillator (D) Rectifier (or diode)

28. {.h f’\ Is the electrical symbol of:
(A) Diode (B) Photodiode (C) Photo cell (D) LED
29. A diode characteristics curve Is a graph plotted between: (2 Times)

(A) Current and time (B) Voltage and time
(C) Voltage and current (D) Forward voltage and reverse current
30. The automatic working of street lights Is due to:

(A) Inductor (B) Capacitor (C) Comparator (D) Rectifier

31. A sensor of light Is: (3 Times)

(A) Transistor (B) LED (C) Diode (D) Light dependent resistor
32. The colour of light emitted by a LED depends on: (2 Times)

(A) Its forward biasing (B) the type of semi conductor material use
(C) The amount of forward current (D) its reverse biasing

33. Automatic functioning of street light can be done by the use of:-

(a) Inductor (b) Capacitor (c) Comparator (d) Thermistor
34.The use of LDR is in the circuit of:
a) night switch b) logic gate

(c) rectifier (d) oscillator

vic IV: Transistor as an Amplifier:

35. If | i *[H and L -are emitter current, base current and collector current respectively
in a transistor then:

(A) L - Iu-li- (B} [H. e ][-,.l-:‘ (C] |E - ||-'=_| * I{' (D} I,; = !E + IH

36. Transistors are made from: (2 Times)

(A) Plastics (B) Metals (C) Conductors (D) Dopped semiconductors
37. The thickness of the base of the transistor is of the order of:- (2 Times)

(a) 10°m (b) 10°m (c) 107 m (d)10®°um

38. The width of central region of base of a transistor is:

(@) 10*m (b)107*m (€)107 m (d) 107 m

39. The term transistor stands for:
(A) Transfer of current (B) Transfer of voltage (C) Transfer of resistance (D) Transfer of charge

40. The central region of a transistor Is called. - (3Times)
(A) Base (B) emitter (C) Collector (D) Neutral
41. Photo diode is used for detection of: | : ‘
(A) Heat (B) Magnet (C) Current (D) Light
42. Voltage gain of the common emitter npn-transister as an amplifier Is:
rie eI Ic Ve Re .
A) B ~— B) f— C)f— D) S— |
HﬂRc ”ﬂﬁc HﬁRc Hﬁm

43. A transistor consists of:

5, ;

A) Three electrodes (B) Two e!ectrndés_ ‘ (C) One electrode. - (D) Ew;.élgc;fpﬂg;. |
Topic V: Transistor: o1
44, Voltage gain of the transistor as an amplifier is negative because of:

(A) Input voltage is amplified (B) Phase shift of 180°
(C) Output voltage is amplified (D) Phase shiftis 0°
45. The gain of transistor amplifier depends upon. a6

—

j i 8
i 3 I- llrl
R T ——
g b r
I (™
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. anected at base
(A) Resistance connected with collector (B REﬁ'“atn:;f ac:ge
(C) Input voltage (D) Outpu
46. The gain of amplifier Is given as: ] & L R
(a) PR /r, (b)-Br. / R (c) R—*‘ R,
Topic VI: Trasistor as a Switch: .
B_d _ALT3R LR AL - = ]“;l\!nl and
47. Find the gain of Inverting amplifier of external resistance KX,
R. =100KQ: (3 TIITIES)
AP | (D) 50

B) -10 (C) -2
Topic VII: Operational Amplifier:
48. Integrated amplifier is known as: | " o
(A) Power amplifier (B) Pull-push amplifier(C) perational amplifier(D) current amplifier

49. Gain of operational amplifier is independent of: _
BHttEr1E5 [D) Potential fhangES
(A) Internal structure (B) External structure (C) S Ethe order of: (7 Times)

50. The open loop gain of an operational amplifier is Ve
A 10 8) 10 Q. FRadback s
51. The device which is used as amplifier and works with negative feedback is:

: P 1 : C) p-n-p transistor (D) Transistor
(A) Operational amplifier (B) n-p-n transistor(C) p-n-p (2 Times)

: I f mplifier is: |
Wzero ) Low o (Quigh (D) Eaual to output resistanc

Topic IX: Op. Amp as Non-Inverting Amplifier:

$3. For non-Inverting amplifier if R =and R, =0ohm, the gain of non-inverting

amplifier is: (2 Timje;)
(A) -1 (B) Zero (C) +1 (D) Infinite
54. The current gain j on a transistor Is: (2 times)
o kel /1, R b L

Topic X: Comparator at a Night Switch:.
§5. Automatic functioning of street light can be done by the use of: (4 times)
(A) Inductor (8) Capacitor iq Emf (D) comparator

§6. Thickness of a base In a transistor Is of the order of: (3 Times)
(a) 10° m (b) 10°m (c) 10 m (d) 10 mm

57. is the building block of every complex electronic circuit.

(a) semiconductor diode (b) resistor  (c) capacitor (d) amplifier
58. Photodiode is used for the detection of: " (2 Times)
(a) light (b) thermal radiation (c) radio waves (d) sound waves

59. Which component of the transistor has greater concentration of impurity? (2 Times)

2}. The Resistance u:‘m ig:rhvertlu ( ’(c)n%uwllectur (d),‘hth SiNIEseand CORME
-)a
Input Resistance and Is of the order of: (+) Inputs Is called
(A) Ohms (B) Kilo Ohms (C) Thousands Ohm (D) Mega Ohms
&)‘wm ?BIMenoh “m?cmnﬁ
ms illi

62. Doping is made m larger h:(c) e (D) Micro ohms

e base collector ¥
g Conversion of only one half of A.C. into D.C is called: (D) P-type semi-conductors

(B) wave amplification
(D) neutrons

J——
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66. If Ry = 10 k(2 and R, = 1000 k0, then gain of inverting amplifier Is:
(A)-11 ‘ (B) -10 (C) 10 (D) 11
67. A p-n junction cannot be used as:

(A) amplifier (B) rectifier (C) detector (D) LED
68. Photo diode can turn its current on and off in:

(A) Micro-sec (B) Nano-sec (C) Pico-sec (D) Femto-sec
69. Photovoltaic cell is formed from:

(A) Arsenic (B) Carbon (C) Germanium (D) Silicon

70. The Resistance between (+) and (-) inputs of Operational Amplifier Is:

(A) Very LOw (B) Very High (C) Zero (D) Infinity
71. In a comparator circuit, when intensity of light decreases,then resistance or LDR:
(A) Re Increases (B) R decreases (C) Va decreases (D) V.Increses
72. The common emitter current amplification foctor B Is given by:

(A) 52 (B) ;¢ (€) (D)2
H I Ie
73, Ti-f gain of non-inverting amplifier Is:
aF Ny « =Rz - R
A1, (8) 1+ €= (0)
. e ANSWERS OF THE MULTIPLE CHOICE QUESTIONS
EF T 2| FTe® ST ET 7] 8 9 Fi0 ] 12110 LI 28
A| B[O |[B|A[DIBTD] Al D | D 4—0 B | A| B | B
17 | 18 | 19 | 20 | 21 |22 | 23 | 24 | 25 | fﬁ_rﬁ-'# 38 129 30 | 31 32 |
ETC [ CIRA [ CTAIR I ET D Y e o
"33 | 34 | 35 | 36 | 37 | 38 39 40 'f"ﬁij”ii"i'di"*u 45 | 46 | 47 | 48
c*A_ltf'ﬁ'“?a""a*c‘n'*'ﬁ"un'a FE T AL ALE ] C
49 | 50 | 51 [ 52 | 53 [ 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63 | 64
LA B_:A_:‘E—*;C B n_:_E*:‘n"f_h‘*_'a__' A T-O) Bl 1.8
65 [ 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 |
| A B_IA;BEDBA_B_'Ail_L X

SHORT QUESTIONS OF CHAPTER-18

ACCORDING TO ALP SMART SYLLABUS-2020

Topic |: Brief review of PN Junction and its characteristics:
1. What is net charge on a n-type or p-type substances? (16 Times)
Ans: Since they are electrically neutral substances. So the net charge on them is zero.
8 How does the motion of an electron in an n-type substance differ from the
motion of holes in a p-type substance? (9 Times)
Ans: Motion of electrons in n-type substance is more mobile and rapid than holes in
p-type substance because electrons do not require holes for their motion but
hole depend upon electrons for their motion. Both move in opposite direction.
3. Give four applications (or uses) of a photo diode. (2 Times)
Ans: |tis used as
i. Detection of both visible and invisible radiations i. Automatic switching
lii. Logic circuits iv. Optical communication equipment
4. The anode of a diode is 0.2V positive with respect to the cathode. Is it forward
biased? (12 Times)
Ans: Yes, when anode is 0.2 V positive with respect to cathode, it is forwa ased.
But the value of potential barrier for germanium is 0.3 V and for silicon is 0.7 V..

Therefore there will be no conduction of current.
barrier of SI and

What is the potential barrier? What is the value of potential
Ge? (2 times)

o
Ans: The potential difference across the depletion region which acts as a barrier to

the flow of charge carriers is called potential barrier.
The value of portgeﬁ'atial barrier for germanium is 0.3 ¥ and for silicon is 0.7 V.
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f a diode on the width of
6. What Is the effect of forward and reverse blasing © (8 Times|

lon? decreases and
Ans: #I?c-:ﬂg:w";‘rd biased then the width of dep'ﬁ'“ﬂzc;ﬁgl S d whey
reverse biased then the width of depletion region |

Define depletion region.
Ans: A region in a semiconductor device,

materials, in which there is neither an
depletion region. It is a charge less region.

8. How Is p-n Junction formed? o b o ,
Ans: Ap-n ju':ctfan is formed when a crystal of germanium or ﬂlltchue:1c;l$:?::rln Such
a way that its one half is doped with a trivalent impurity an alt with s

pentavalent impurity.

9. What is semi-conductor diode? |

Ans: p-n junction is called semi-conductor diode. The arrow head represents f"*t‘ D-region
and is known as anode. The vertical line represents the n-region and is known y
cathode.

(2 times)

excess of electrons nor of holes is calleg

Bprisie c-lhlﬂ‘.
(+) ()

 The current flows in the direction of arrow when the diode is forward biased.
10.  Differentiate between forward and reverse biasing. (3 Times)
Ans: (a) When p-side is positive and n-side is negative, the diode is forward biased

The width of depletion region reduces due to which more current is allowed to
~ flow across the junction. The forward resistance is few ohms.

~(a) When p-side is negative and n-side is positive, the diode is reversed biased. The
width of depletion region is increased and a very small current flows across the
junction due to flow of minority charge carriers. The resistance offered by the
~ diode is several mega ohms.
11.  Explain why an ordinary Silicon diode does not emit light. (21 Times)
Ans: Ordinary silicon is opaque to light. So it does not emit visible light. It emits infra

2d (invisible) light. To emit

ohosphide are used as sem
Vhy charge carriers are not present in the

usually at the junction of p-type and n-typ, ‘
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16. What is meant by rectification?

Ans: The conversion of alternating current signal into pulsating direct current signal is
called rectification. The circuit used for this purpose is called rectifier circuit.

17. Define rectification. Draw a circuit dlagram of half wave rectifier.

Ans: The conversion of alternating current signal into pulsating direct current signal is
called rectification. The circuit used for this purpose is called rectifier.

S w0l Weavedorm
Supply

Recthed Quiput

W
iy ! Wave'om
. S L
Irl | Y H + &
i “_1"‘
J Halt cycie

18 What do you mean by the terms, rectifier and rectification?
Ans:  Conversion of alternating current into direct current is called rectification. There
are tow types of rectification.
(i) Half — wave rectification
(ii) Full = time rectification
The circuit used for rectification is called rectifier.

ecially Designed P-n Function:

. Why is the photo-diode operated in reserve biased state? (15 Times)

Ans: Photodiode is used for the detection of light. So it is used in reverse biased state.
Reverse current increases with the intensity of incident light. When no light
incidents, then reverse current will be negligible.

20,  What is photo-voltaic cell? Discuss its working. _

Ans: It consists of a thick n-type region covered by a thin p-type layer. When exposed
to light, it absorbs photon which generates electron-hole pairs. The electric field
at the junction moves electrons and holes and a current flows through the
external circuit. And this current is directly proportional to the intensity of light.

Alll;s_ :Ihatdow?kn:wabomMCdI? , |

: consists of a thick n-type region covered by a thin p-type layer, When exposed

. to light, it absorbs photon which generates electron-hole pairs. The electric field

at the junction moves electrons and holes and a current flow through the
external circuit. And this current is directly proportional to the intensity of light.

22.  What is photodiode? Write down its any applications. (4 Times) |

Ans: Photodiode is used for the detection of light. It is used in reverse biased state.
Reverse current increases with the intensity of incident light. When no light
incidents, then reverse current will be negligible. It is used as

Detection of both visible and invisible radiations i, .~ Automatic switching

Write a note on LED": ;
wil2ianet nan QIENET QN
Light emitting diodes (LED) are made from special semi-conductors suchas .
which the potential barrier

- gallium arsenide and gallium arsenide phosphide in

2

5 R A K W e SN A Y
O 3Lh W s :!:P*Er; G-LESE,‘!, AT “wmﬂ 99 22890 10 c§;"-};. f s
rd biased conduction, a photon of visible light is emitted. . ... .

~ LED's are used in 7 — segntent display, small light sourcesetc. =
“__—_—————__—‘
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24. What do LED and LASER stand for?
Ans: LED stands for light emitting diode. - -
LASER stands for light amplification by stimulated emission of radiation
25 What Is solar cell? Give its uses. . lectrical en
Ans:  Solar Cell is a source of current. It converts sunlight directly Into €i€s ergy.
hes, attached with nickel = cadmium

Solar cells are used in calculators, wrist watc
batteries to store charge etc.

(15 Times)

26. Why the base current in transistor is very small?
cted by collector and very few

Ans: Base is very thin so a number of electrons attra
enter into the base. And base current is very small.
That is ’E = fﬂ + !c 4
As [ is very small so it can be neglected Ig = I¢
Also Vae<< Vcc
27.  In a certain circuit, the transistor has a collector current of 20 mA and base
current 60 mA. What is the current gain of the transistor?
Ans: Since
=1
20 mA
~ 60 mA
B = 0.34
28. A transistor has I-=10 mA and 1, =404A. Calculate current gain of transistor.
Ans: Since
Ic
B = i
~ 10mA
40 uA
¥z 10x 107 A
, T 40x 1076 A
p = 0.25x 10*3
J = 250
29. What Is the biasing requirement the junctions of a transistor for its normal
operation? (2 Time)
Ans: For the normal operation, the base-emitter junction of transistor is orward
biased and collector-base junction is reverse biased.
30. How the normal operation of transistor is achieved? (2 times)
Ans: For the normal operation, the base-emitter junction of transistor is forward

biased and collector-base junction is reverse biased.
in a common emitter amplifier, input signal is applied between base and emitter and
ﬂ'?. e d biased and collector-ba
junction is forward biased a or-base junction is _
junct et e reverse biased

31. Draw
OR Draw symbols of pmp and npn transistors.
E e E C

B B
!pnp transistor
T ofml' so emitter injects a large number of
mg“ flow towards positive terminal of
are attracted by the collector due °

shown in figure below:

L

taken across collector and emitter. Similarly, emitter-base

|
‘

-
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33, What S th;e biasing requirement of the junctions of a transistor for its normal
UDETF?I.IDH. Explain how these requirements are met in a common emitter
amplifier.
Ans: For normal operation of a transistor, its emitter — base junction is forward biased

and collector — base junction is reversed biased.

In a common emitter amplifier, the battery Vga forward biases the emitter - base
junction and Vcc reversed biases the collector — base junctionas shown in figure.
—o

34. Define current gain of a transistor. Give its mathematical expression. (3 Times)

Ans: The ratio of output current to input current is called current gain of a transistor.

Or The ratio of collector current to base current is called current gain of a transistor.
Ic

sic VI: Operational Amplifier:
(8 Times)

35. Give any two characteristics of an operational amplifier.
Ans: Input Resistance: It is the resistance between the (4) and (—) inputs of the
amplifier. Whose value is of the order of several mega ohms.
Output Resistance: It is the resistance between the output terminal and ground.
Its value is only a few ohms.
36. Define input and output resistance of an operational amplifier. (2 times)
Ans: The resistance between the (+) and(—) inputs of the amplifier is called input
resistance. Whose value is of the order of several mega ohms. And The resistance
between the output terminal and ground is called output resistance. Its value is only
a few ohms.
37. Define Open Loop gain of operational amplifier. Also give its formula. (4 Times)
Ans: The ratio of output voltage 10 voltage difference between non-inverting and
inverting inputs, when there is no external connection between the input and
output is called open loop gain of operational am;':}ifier.
Vo 0
Ag, = B,
oL= y. - V. V
38 Write briefly about Operational Amplifier. |
Ans: The whole amplifier is integrated an a small silicon chip and enclosed in a

d with working terminals project outside the capsule.
to perform mathematical operations electronically. It has

e output terminal. Its open loop gain'is very high
plifier and non - inverting amplifier.

capsule. Pins connecte

It is some times used
two input terminals and a singl
of the order of 10°. It is used as inverting am

Topic VIIl: Op. Amp as inverting Amplifier:
39.

if R =10K<2 and R, =100K<2. Find the gain of inverting operational

amplifier. r SR
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Ans: Since R,
b == R1
: 100
o
G = -10 (3 n )
ime

40. What is the principle of virtual ground? | =N .

Ans: In an operational amplifier, if the non-inverting terminal IS Br““”dm* by the
concept of virtual ground, the inverting terminal is also ét ground potentja
through there is no physical connection between the inverting terminal and the
ground. This is the principle of virtual ground. '

41. Whatis the principle of virtual ground? Write the gain of ‘inuer.‘tmg ami:jliﬂer.

Ans: In an operational amplifier, if the non-inverting terminal is grounded, by the

concept of virtual ground, the inverting terminal is also at ground potentia

though there is no physical connection between the inverting terminal and the

ground. This is the principle of virtual ground. |
The negative sign indicates that output signal is 180 out of phase with respect to

input signal.

LONG QUESTIONS OF CHAPTER-18

ACCORDING TO ALP SMART SYLLABUS-2020

Topic I: P-N Junction:
1. What is P-n junction? How it is forward and reverse biased? Draw circuit and give
characteristics. -

Topic Il: Rectification:
2. Define rectification and describe the working of half-wave and a full-wave rectifier.
3. Define rectification. What are its types? Discuss half wave rectification. (4 times)

4. Define rectification. Write a note on full wave rectification with diagram.
Topic IV: Transistor:

(3 times)

e B e ———

5. Describe the flow of current in n-p-n transistor with the help of circuit diagram.
Define current gain of a transistor.

6. Define depletion region, barrier potential and transistor. Discuss current through
D-n transistor.

Topic V: Transistor as an Amplifier:

7. What is a transistor? Describe the use of transistor as
voltage gain. _

Topic VI: Operational Amplifier:

8. What is operational amplifier? Discuss the action of

inverting amplifier.

9. What is operational amplifier? Describe operational amplifier as invertiLg amplifier:

10.Define inverter. Describe the working of or (2 Times)

Topic IX: OP-AMP as Non-In

. Draw the circuit
relations for its gain.

: 1 e
raxio@ amplifier as inverting amplifie":
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NUMERICAL PROBLEMS OF CHAPTER-18

ACCORDING TO ALP SMART SYLLABUS-2020

Ans:

The current following into the base of a transistor is 100 uA. Find its collector
current/ ., emitter current I and its ratio-< if the value of current gainf = 100.

I's

Given that/p = 100 uA = 100 x 10°° A

Since

And

And

Ans:

I[r=10x 1072 + 10 x 10°°

B =100

[ =7

Ic = Blp
I- = (100)(100 x 107¢)
I =10*6 A
I = 1072 A
!C — 10—2+L!—3A
I-=10x 1073 A
Ic = 10 mA

IE=!C+IB

=10.01 x 1073 A
g = 10.01 mA

Ile 10
Iz 10.01

= 0.99

(13 Times)

In a certain circuit, the transistor has a collector current if 10 mA and base

current of 40 uA. What Is the current gain of the transistor? !6 ﬂmes'

Give

n that

Since

Calcu

E —

Ilc=10mA=10%x10"3 A4

Il =40 A = 40 X 1076 A

current gain=f =?

as a noninverting amplifier:

late the gain of

non-i

nverting amplifier shown in fig. (3 Times)
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S |
R =10K£) = 10x10 £2 onc ’
R, = 40K Q = 40x10° € | r . i
Gain="7? _
40x10°
v P (Example No. 18,2
4. Find the gain of the circuit shown in figure.

: o | erational amplifi
Ans: Input signal Vi, is connected to non-inverting input, SO the op mplifier

is acting as a non-inverting amplifier.
Comparing it with the circuit of non-inve

RI:":\G J . l

Rz =0 . . J ;—"'; 9

rting amplifier, we get

1. Calculate the output of the op-amp circuit shown in Figure.
20 kQ2 :

Sol:
R, =10 kQ =10 x 1030
R, =4kl =4 x 10%Q
R; =20 kQ = 20 x 1030
Vi = +5volts ,V, = =2 volts
¥ Output voltage = |, =? |
- Current through R; = |, = f’f‘- = 1::'01 =05 x 1074 I.
= 0 —2- -3
Current through R, = [, =140 =20 _ _ 5 x 104 |
CurrentthroughRy = fy=22 ) _ Vo _ V-0 _ Yo
Ry . Rs R, 20x10%

=(0.05 x103,)4
Applying Kirchhoff's rule, at point P, we have
L+L =1,

Putting the values, we get

107) = 0,05 x 103 x ¥,

.“:-..' § =,
e | . _!.‘ T .
T oy Ot s
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OBJECTIVES (MCQ’S) OF CHAPTER-19
ACCORDING TO ALP SMART SYLLABUS-2020

opic IV: Black Body Radiation

1. At low temperature a body usually emits radiation of: (2 times)
(A) Long wavelength (B) Short wavelength (C) Infinite wavelength(D) None of these

2. Platinum wire becomes yellow at temperature of: (2 times)
(A) 900°C (B) 1300°¢ (C) 1600°C (D) 500°C
3, Momentum of moving photon is given by:

(A) he! A (B) h/ A (C)h/f (D) hA/ ¢

4. An atom can reside in excited state for: (2 times)

(A) 10 " sec (B) One second (C) 10 " sec (D) 107 sec

5. In Stephen-Boltzmann’s law E = ¢T?*, the o is called:

(A) Plank’s constant (B) Stephen-Boltzmann’s constant
(C) Stephen’s constant (D) Boitzmann’s constant

6. The value of Stefan’s constant is: (3 times)

(A) 5.67 x 10° wm k™ (B) 5.67 x 10 %m2k™

(C) 5.67 x 10 ®*Wm k™ (D) 5.67 x 10*wm %k

7. Energy of black body radiations depends upon:

(A) Nature of surface of body (B) Nature of material body

(C) Shape and size of body (D) Temperature of the body

8. According to Stefan’s Law about black body radiations is:

(A) Ex — (B) E o T? (C) Eox T* (D)ExT
9. When platinum wire is heated it appears cherry red at temperature:
(A) 500 °C (B) 900 °C (C) 1100°C (D) 1300 °C
10. The platinum wire becomes white at a temperature of:
(A) 1600°C (B) 1100°C (C) 1000°C (D) 600°C
11. When Platinum is heater, it becomes orange at: (2 times)
(a)500°C (b)900°C (c) 1100°C (d) 1300°C
12. Potassium cathode in photocell emits electrons for a light:
(@) Visible (b) Infra-red (c) Ultra violet (d) X-rays
13. The energy of Photon is given by: (2 times)

2
A) (8) hf (C)V,e (D) V€’
14. The frequency of a Micro — Wave with Wavelength 10 cm can be:
(A) 300 KHz (B) 300 4 Hz (C) 3 x 10° Hz (D) 30KHz
Topic V: Intraction of Electromagnetic Radiation with Matter:

G —— RS

15. The COptnn shift in wavelength will be maximum when angle of scattering is:

(3 times)
(A) 30° (B) 45° (C) 90° (D) 180°

16. The pair production is also called:

(A) Pair annihilation (B) Materialization of energy (C) Fusion reaction (D) Fission

17. The factor 1/ mC in Compton equation has the dimensions of: (6 times)

(A) Pressure (B) Length (C) Mass (D) Momentum

18. Each photon is associated with radiation of:

(A) Intensity (B) Frequency (C) Resistance (D) Momentum

19. Photoelectric current depends on:

(A) Frequency of light (B) Intensity of light (C) Speed of light (D) Polarization of light
Compton Effect observed with: | |

(A) X-rays (B) Visible light (C) Radio waves (D) All of these
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(2 times)

(D) 90°
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n the sca
21. Compton shift is equal to Compton wavelength whe

re observed at an angle of: ;
?A) 0° (B) 30"—“b f (C) 60
" An electric eye operates because Ot i
(2:) C:r:pton eff:ct (B) Photo refraction (C) Phﬂtz:;e::‘;n
23. Maximum kinetic energy of photoelectrons d?phtne:r.s ——
(A) Frequency (B) Intensity (C) Brig
24. The amount of energy required to eject an

Threshold frequency (B) Work function (C) Pair 5 gy
(2);). Production of x-rays can be regarded as the reverse Ph:f'f‘:;‘e (D) Annihilation effe
(A) Pair production  (B) Photoelectric effect (C) Compton t

-positron .
26. The maximum energy needed for a photon to create an electron-po pair is;

(2 Times)

(D) 1.02 Mev
A) 1.02 Kev (B) 0.51 Kev (C) 0.51 Mev .
(27). In photoelectric effect, if we increase the frequency of the incident light then
of electrons increased:
(A) Number (B) K.E T (C) P.E
28. The condition hf > 2m,c” refers to: ‘ &
(A) Compton Effect J (B) Paﬁ' production (C)Photoelectric effect (D) Annihilation of matte
29. The number of electrons emitted depends upon: ’
(A) Colour of target surface (B) Shape of sur ECE T
(C) Frequency of incident light (D) Intensity of incident lig

effect(D) I-Rradiations
of incident light:

m metal surface is called:
oroduction (D) Compton Effect

--._ﬁ

(D) Frequency

is: (3 Times)
30. At higher energies more than 1.02 Mev the domlnant process ne
(A) Phut$lectrun effect (B) Compton Effect (C) Pair production (D) Nuclear fission
31. The unit of work function Is: (2 times)
(A) eV (B) Volt (C) Farad (D) Hertz
32. The change in wavelength of scattered photon in Compton effect lsh:
(A) m_% (1-cos 6) (a)—-(“:c, 1-cos6)  (C)2(1-cos ) (D) = (1-cosB)

0
33, Compton’s shift in Wave Length of (A4) s zero, when scattered angle of photons:
(A) 90° (B) 180° (C) 0° (D) 45°
34. Compton Effect proves:
(A) Wave nature of radiation (B) Wave nature of particle
(C) Dual nature of particle (D) Particle nature of radiations
35. Disintegration of photon on striking a nucleus into an electron and positron is:
(A) Annihilation of matter (B) Compton effect
(C) Pair production (D) Photo electric effect
36. Two Photons approach each other, their relative speed will be:-

(a)2¢ (b) zero (c) less than ¢ (d) c
37. Antiparticle of electron is:
(a) Proton (b) photon (c) neutron (d) positron

38. In order to increase the K.E of ejected photo electrons there should be an increase i

(a) Intensity of radiations (b) wavelength of radiati
(c) Frequency of radiations (d) both as b and ¢ B et
39). Compton’s effect l:b?;:dated with:
(a) Gamma rays ta rays : e
40. The rest mass energy of an electron pml(tcr):nrmr is: 1G] positive rays
(a) 0.51 MeV (b) 1.02Mev (c) 1.2 MeV (d) 1.00 MeV
(‘1)'2 v R (b) Yy | ' “
RIEMIOY L s 0z Me (c) 0.51 MeV |

‘ production can take place when (d) 5 MeV ;
:":,"'P:Ih MeV, “"‘Tr')"ﬂ wo;;ly rgy of radiation is equal and l""",,; ‘
(A) X- Rays B) Heat radiation i {
43. The existence of Positron in 1928 was Pl!:d{ ct:“w_ (D) Ultrviolet Rays ’
‘.“4', “n'li“"““m m‘m e (C) Chadwick (D) Plank .

(A] the intensity of incident light. (8) fre

. s depends upon:
(C) metal surface (D) both .- _

S

e & b o d
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45. The reverse process of photo - electric effect is called:
(A) Pair pr{‘.adu-i.tn{)n (B) Compton effect (C) Annihilation of matter
46. Who explained the photo electric effect?

(A) Max plank (B) Einstein (C) Henry

opic VI: Annihilation of matter
m inverse of pair praductin}i is:
(A) Hertz effect (B) Compton Effect
48.1 Kg mass will be equivalent to Energy:
(A) 9 X 10° J (B) 9 x 10~ J (C) 9 x 10'° )
49. When an electron combines with a positron, we gain.
(A) One photon (B) three photons (C) two photons (D) four photons
50. In annihilation, emitted photons move in opposite directions to conserve.

A) Mass B) Charge (C) Energy (D) Momentum
opic VII: Wave Nature of Particles:
51. Wave length ‘1 ’ associated with the particle of mass m and moving with the
velocity V' is:
| - J-

(A) = (8) 22 - D) 2

h m my hv
52. Davisson and Germer indicates _in their experiment:

(A) Electron reflection (B) Electron polarization

(C) Electron refraction (D) Electron diffraction

53. The principle regarding the dual nature of light was first discovered by:

(A) Campton (B) J.J Thomson (C) De-Broglie (D) Heisenberg

54. Which one experiment is the verification of wave nature of particle:

(A) Photo electric (B) Compton effect

(C) Pair production (D)Davisson and Germer exp.

55. We can find from de Broglie formula:

(A) Wavelength (B) Amplitude of wave (C) Speed of wave (D) Frequency of wave
56. Wave nature of light appears in: (2 times)

(A) Pair production  (B) Compton Effect  (C) Photo electric effect (D) interference
57. has the largest de Broglie wavelength at same speed.

(a) Proton (b) a— particle (¢) Carbon Atom (d) Electron

58. If a Particle of mass “m” is moving with speed “v” then de — Broglie Wavelength A
associated with it will be:

(D) X — Rays

(D) Rutherford

(C) Black body (D) Annihilation of matter
(3 times)
(D) 9 x 10*°

(A)A=3—h~ (B)A=2—h {C),l:——}-’— (D)j,=__h
mv mv mv 2my

59. X — ray diffraction reveals that these are:

(A) Paticle type (B) Wave type (C) Both a wave and particle (D) None of

above

Topic VIII: Uncertainty Principle:}
60. For a nucleus Ax is given as 1.0 x 10" m. If the electron remain inside the nucleus
then its vibrational velocity should be: .
(A) Less than the speed of light " (B) Equal to the speed of light

(C) Greater than the speed of light (D) Double than the speed of light

61. Using relativistic effects the location of an air craft after an hour’s flight can be

20150

62. Application of wave nature of particle is:
(a) photodiode (b) simple microscope (c) compound microscope (d) electron microscope
63. The physical quantity related to photon, that does not change in Compton

scattering is:
(a) Energy e (d) Wavelength

(b) 50 m (d) 780 m

(b) Speed (c) Frequency
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ctrons are given off by the metal. This

64. When a metal is heated sufficiently gle
phenomenon is known as:

(a) photoelectric effect
(c) Thermionic emission

(b) Piezo electric effect

(d) Second wﬁ;‘len angle of scattering is: !
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65. Compton shift in the wavelength will be minITum (D) O°
(A) 90° (B) 60° (C) 30
_Which one is low energy photon: | _ D) X-rays
1{'5:} Visible light (B) Infrared light (C) Ultra w:;llet light (D) 1
67. The maximum K.E. uf_ Photoelectron depengs ul::; n't‘:v of Incident Light £
(A) Intensity of Incident Li ght (B) Freq e
(C) Metal (D) Temp. of Me sf. T
68. The materialization of energy takes place in the prncn;sf:ect-
(A) Photoelectric Effect ' (B) Compton

(D) Annihilation of Matter

(C) Pair Production d stoping potential is 0.25V,

69. Light of 4.5ev is incident on a cesium surface an
maximum K.E of emitted electrons is:

(A) 4.5 ev (B) 4.25 ev (C) 4.75 ev (D) 0.25 ev 2
70. The value of planck’s constant is: :
(A) 8.85x1034Js : (B) 1.6x10%)s C) 6.63x10*Js (D) 6.62x10*Js

. Ans:
71. The life time of an electron in an excited state is about 10%s. What is its | {

uncertainty in energy during this time: e
(A) 6.63x10° H) (B) 9.1x10 L (C) 1.05x10 ")
72. If temperature is doubled for a black body, then energy radiated per second per

unit area becomes:

(A) -;-times' (B) %times (C) fgtimes (D) 16 times
73. The wave-length of emitted radiation of maximum intensity is inversely ) p
proportional to the absolute temperature. This is known as: :
(A) Faraday’s law (B) Rayleigh Jean’s law
- (C) Stefan’s law (D) Wien’s displacement law Ans:
74. Photoelectric effect shows.
(A) Corpuscular nature of light (B) Dual nature of light
(C) Electromagnetic nature of light (D) Wave nature of light
75. In the process of Annihilation of Matter, the two Photons produced move in
opposite direction to conserve: |
(A) Energy (B) Mass (C) Momentum (D) Charge
76. The most refined from of Matter by de-Broglie is: |
77. Compton wavelength |!s:*
ek C h
78. The enegy required for pair production is: | < D
(A) 0.51 MeV (B) 1.02 MeV (C) 2.04 MeV (D) 3.06 MeV _ Ans:
ANOVWERS ' .
1 2 3 4 6 —1
AlLe B I ALCC 13 1“_15-:
17 [18 [ 1 22 B, C|D &
= = 29 (30 (3132
33 ” : D c A n l': . An’"
[ C 45 | 46 | 47 £ Al
49 54 D[A[D[Ch _
B 5 (616263 [
[es[® & il B |Do |8 |C]|
[o £ T T
ST C B __ .

-
&

I

(D) 7.2x 10" J Ans:

__"";—-—-———_____.x_——-——-———_'__'———-'_.'

Photon A has twice the energy of photon B. What is the ratio of the
momentum of A to that of B? (5 Time)

As the energy of photon A is twice the energy of photon B, so

Eu = ZEh
Ir‘h-f — ZE;}

: Eh
Py =2~
!‘:: — 2"“?;-

It means that if the energy of photon 4 is twice the energy of photon B then the
momentum of photon A is twice the momentum of photon B.
As a solid is heated and begins to glow, why does it first appear red? (8 times

Since the red light has longest wavelength, so it will be emitted first and solid
appears red first.

What happens to the total radiations from a black body if its absolute
temperature is doubled? (8 times)
Stefan-Boltzmann law is E=qT*

So by doubling temperature E' = o(2T)*
E'=16aT:
E' = 16E,
That is, total radiation energy will become sixteen times.
Which photon red, green or blue carries the most (a) energy (b) momentum?

(10Times) [[SK1]
Since E=hf= Ef—
E :
| A
As Ared > Agreen > Ab!ue
Hence blue light has most energy.
And since p= ;
| : y
B e
As Ared > Agreen > Aptue

Hence blue light has most momentum.
Which photon red or klue has greater energy?

Since E=hf= Ef-
I E « =
! A

As ' A"I’Ed > A-blue

Hence blue light photon has greater energy. b &
Which has the lower energy quanta, radio waves or X-rays? (8 times)

Since E=hf=£f— %Y 8
E x
A
As Arndin waves =~ ‘lx—-rays -

So radio waves have lower energy quanta. oy Sy "I
if the following particles have same energy which has the shortest wavelength
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Ipha particle or neutron?
Ans: ;-ghani':‘:e will have the shortest wavelength.
As we know .
Also. the energy of moving particle 1s,
K.E.=% !'I‘I'ﬁ."1
Ny
Or KE. = .
Or m?v? =2m (K.E.)
Or mv =,/2m (K.E.)
o Rie
0, A= )
As all given particles have same energy, therefore
1
A o \,{_-n_‘j

8.
Ans:

Ans:

10-

11.

~ We do not notice the de-Broglie wavelength for a pitched cricket ball. in

. . - i = ek B '
- # -y - S o = & ' e ,"Tn.-' L
|II g o r .‘ - E: 1 : kl‘ o I -.‘
* i !
T S i o " W’ T o £ e 3 -

i it Wi hortest wavelength.
-particle has greatest mass, therefore, it will have the s
#h: E:n Ifed Ilghtg be used in a photographic dark room when developing films,

(2 times)
but a blue or white light cannot? h ‘
As we know red light has longest wavelength in visible spectrum, therefore it has

less energy than that of blue or white light. So red 'Iigi'ft is least scattered'un
account of its large wavelength. Hence, photographic films ;_and the materials
concerned are less affected in the presence of red light than high energy blue or

white light.
When Islght shines on surface, is momentum transferred to metal surface?

(4 times)

Yes, when light shines on surface, momentum is transferred to metal surface and
also the energy. So metal is heated up.

E =nf o
And = E
if an electron and proton have the same de-Broglie wavelength which particle
has greater speed? Explain. (3 times)
From de-Broglie hypothesis
h
T mv
o.r v= i
mA -
Since wavelength is given same and h is Plank’s constant. So,
v aoc l
m

Hence an electron being a lighter one will have greater speed.

why?
According to de-Broglie hypothesis
h

(2 times)

— —

T

L rr von 4 v s

]
!

Energy of quanta is given as Waves or x-rays? Explain. (Zm’j'*‘i-
\ k ' .
E= =— ' e

oy B W [ RO ST R TR T G R LTI T i DT
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Or /
Radio waves has longer wavs _ herefore, radio waves has lower energy quanta.

13, What are black body radiations and how can you get a black body? (2 times)

Ans: An object that absorbs all radiation falling on it, at all wavelengths is called a
black body
When a body is heated, it emits radiation. Its emission is called black body
radiation.
Black body is a solid that has a hollow cavity within it and a small hole through
which radiation can enter or escape. The inside is blackened with suit to make it
as good an absorber and as bad a reflector as possible.

14. Define work function and threshold frequency.

Ans: The minimum amount of energy required to remove electrons from a metal
surface is called work function of this metal
The minimum frequency below which photoelectric effect cannot occur from a
metal surface is called threshold frequency of this metal.

15. Is it possible to create a single electron from energy? Explain.

Ans: No, itis not possible to create a single electron from energy.
Creation of single electron will be against the law of conservation of charge and
the law of conservation of momentum. In pair production an electron — positron
pair is produced.

16. Does brightness of beam of light primarily depends upon the frequency of
photons or on the number of photons. w

Ans: The brightness of beam of light primarily depends upon number of photons.
It is the energy which depends upon frequency of photon.

17. Find the energy of photon in radiowave of wavelength 100m.

Ans:

A=100m
h=6.63x10""Js
c=3x10%m/3s
FE=7
We know that
s
A

Ezﬁ.&xm“ <3x10°

100
E=1989%x10%J

Topic V: Interaction of Electromagnetic Radiation with Matter:

18.
Ans:
19.
Ans:

20.
Ans:

21.

Why don’t we observe a Compton Effect with visible light 15 times)
The frequency of visible light is less than x-rays. And the wavelength of visible
light is much greater than Compton wavelength of electron. So Compton effect
cannot be observed with visible light.

Will higher frequency light eject greater number of electrons than low
frequency light? | (4 Times)

No, it will not. The number of ejected electrons depend upon the intensity of
light. They are independent of frequency.

Define ionization potential and excitation potential. (4 times)

l jal: The potential necessary to remove an electron from the
atom is called ionization potential. It is expressed in volts.

Excitation potential: The potential required té raise orbital electron in atom
from one energy level to another is called excitation potential.

Is it possible to create a single electron from energy? (6 times)

No, it is possible to create a single electron from energy. Because electron has
negative charge and photon has no charge. So the emittance of positron (anti-
particle of electron) is necessary. Otherwise it will be the violation of law of
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22.

Ans:

24,

Ans:

26.

]

H

29,

2" year

conservation of charge.
Will the bright light eject more electrons froma m

light of the same colour?

Since intensity < number of electrons <o bright light will eject more
And bright light is more intense than dimmer one. 0

lectrons than dimmer light. - ini
ghotoelectﬁc effect gives Fi;he evidence of the particle nature of light. Explain it how?
Since E = nhf
If light were simple a wave-like phenomenon,
thereby increasing the total energy falling on
eventually provide enough energy to release
frequency. Furthermore, in the classical picture on
energy of the emitted electrons to depend on the
< g d hat light beh if it were a particle
So this is evidence that light behaves as IT | -
Distinguish between photoelectric effect and Compton Effect. (2 tlmes}.
The emission of electrons from a metal surface when exposed to suitable
frequency light is called photoelectric effect.
And _
When X-rays are scattered by loosely bound electrons from a graphite target, the
phenomenon of change in wavelength is known as Compton effect.
Define pair production and annihilation of matter. (2 times)

| d n: The change of very high energy photon into an electron,
positron pair is called pair production.
Annihilation of matter: When a positron comes close to an electron, they
annihilate and produce two photons in the gamma rays range. It is called
annihilation of matter.
A beam of red light and a beam of blue light having exactly the ?am!.; energy.

times Iﬂl

otal surface then dimme,
(4 times)

then increasing the intensity and
the surface would be expected to
electrons no matter what the
e would expect the maximum
intensity of the light -- but it

Which beam contains the greater number of photon? (2
Energy of photon is E=hf =hc/A

Or E, = E—EE Or n=E,A/hc
As E, h & c are same so wosd v o

Since A,.4 > Apye 50 red beam will have greater number of photons.

What do you understand by work function and stopping potential? -
The minimum amount of energy required to remove an electron from the
surface of a metal is called work function.

And the Stopping Potentialis the potential difference applied to stop the
electrons from being ejected from the surface when the light falls on it.

What are the conclusions made from pair production?

Pair production is the creation of an elementary particle and its antiparticle.

- Pair production often refers specifically to aphoton creating an electron-

positron pair near a nucleus but can more
antiparticle pair creation. generally refer to any particle-
Energy can be converted into mass accordingto  E = mc?

Define Compton Effect. Write formula of Compton shift for scattering angle 6

. l-i
.L_.F-_\!.\:'_-
Y ey, 1
""’H‘:'
> 248,

iy . 49
:h,: -

-l
(¢ ]
= F

ed from the surface when the light falls on it
L oo frequency of incident light at which

T —

T ———rT g = T e T R T e ]
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31. Define Compton Effect.

Ans: The phenomenon of increase in wavelength of x ray photon, scattered by loosely

_ bound electrons from a graphite target i1s called Compton Effect.

32. Define Compton Effect and pair production.

Ans: When x-rays are scattered by loosely bound electrons from a graphite target,
wavelength of the scattered x-rays is larger than the wavelength of the incident
X-rays, it is known as Compton Effect.

: h
Al = (1 - cosB)
In, C
The change of very high energy |7 — ray) photon into an electron, positron pair
is called pair production.

33. Can pa_ir production take place in vacuum? Explain. (2 times) ((zRY)

Ans: No, pair production cannot take place in vacuum.

In order to conserve the momentum and energy, the presence of heavy nucleus
Is essential. The vacuum has no particle or heavy nucleus. Therefore, pair
production cannot take place in vacuum

34. State and write formula for Compton’s effect.

Ans: When x-rays are scattered by loosely bound electrons from a graphite target,
wavelength of the scattered x-rays is larger than the wavelength of the incident
x-rays, it is known as Compton effect

: h
Al = (I —cosB)
m,C

35. What is the condition of pair production? Briefly explain.

Ans:  The change of very high energy (such as y — ray) photon into an electron-position
pair is called pair production.

In order to conserve energy & momentum, the presence of heavy nucleus is essential.

36. Why must the rest mass of photon be zero?

Ans:  Light consists of small packets of energy called photon. Photon always moves
with the speed of light and its mass is in the form of energy. Photons are never at rest.

37. Calculate the value of Compton wavelength of electron.

Ans: We know that

Compton Wavelength = g
m,c
Rest mass of electron m, =9.1x 107" Kg
Putting values,
- 14
Compton wavelength = o ::I e
9.1x10™ x3x10"
=2.43%10" m
38.  Define Compton Effect. At what angle Compton shift becomes equal to the
h Compton wave length?
S:

When X — rays are scattered by loosely bound electrons from a graphite target,

wavelength of the scattered x — rays is larger than the wavelength of the i
X= l‘avﬁ.?tt is known as Compton Effect. gt . lndden;

Al =l(l —c:use)
myC

Where AA is Compton Shiftand _#_is Compton wavelength.
If 8 =90°
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ic VI: Annihilation of matter:

39. What do you mean by a
Ans:

o atter? ‘ :
nnihilation of m comes close to an electron, the

Annihilation of matter: Wnen a F’”S't-mnh amma rays range. It is cajleg
annihilate and produce two photons If the B
annihilation of matter.

opic VII: Wave nature of

e @ . - -+
40. What is wave particle duality? Give it
Ans: It says that light has dual nature; It

‘ : led as photons.
with matter in the form of energy particles Ical L _
e.g., In interference, refraction, reflection and polarization it shows the

properties of wave nature but in phenomena like pair production and Compton's

effect light acts as energy particles. _
41.  Write at least two justifications for light to behave as wave and as a particle,

Ans: Interference and diffraction confirms wave nature of light while photoelectric

r T i “ght-
effect and Compton’s effect confirms particle nature of :
42. When does light behave as a wave? When does light behave as a particle?

(2 times) [ZAY
Ans: Light behave as a wave when it propagates from one place to other and light
behave as a particle when it interacts with matter.

Light behaves as a wave in interference and diffraction. :
Light behaves as a particle in photoelectric effect and Compton’s effect.

VIll: Uncertainty Principle:

43. State uncertainty principle. Give its two mathematical forms.

Ans: The product of uncertainty in the measurement of momentum and uncertainty
in the measurement of position of an electron is approximately equal to Planck’s
constant. (Ap)(Ax) = h
The product of uncertainty in the maasurement of energy and uncertainty in the
measurement of time of an electron is approximately equal to Planck’s constant.

(AE)(At) = h

44. What advantages an electron microscope has over an optical microscope?
: (4 Times)

Ans: (i)

Resolving power of electron microscope is 1000 times greater than that
of optical microscope.

(ii) Magnific_atinn of an electron microscope is also about 1000 times greater
than that of optical microscope.

(i) 3 - D image of remarkable quality ¢ -
microscope (SEM). quality can be obtained by electron

45, The life time of an electron in an excited state is 10®%s. What is its uncertainity

i se.
s one practical u
travels in the form of waves but interae

in energy during this time.
Ans: From uncertainity principle
AE . Ar =~ h
-4
or AF = h =I.OSK|0
A1 107

AE=1.05x10"% 7

Topic IV: Black Body Radiation:

1. What s the black body radiation? Explain

2. Explain black body also gives the Exmanalﬂtensitv distri

tion of intensity distribution diagram with

bution diagram.
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3. Define photoelectric effect. Give its explanation on the basis of Quantum theory.
4. What is photoelectric effect? How its different results were successfully explained by
Einstein?

5. Define Compton Effect. Find the expression for Compton shift. Draw its scattering
diagram and label it.

6. Write a note on Compton Effect.

7' Define and explain Compton Effect.

8. Explain the photoelectric effect. What is the effect of frequency of light on
photoelectric current and energy of photoelectrons?

9. What is photoelectric affect? How its different results were successfully explained by

Einstein?

Topic VII: Wave Nature of Particles:

10. State de Broglie hypothesis, give its formula. Also explain an electron microscope.

11. Explain de Broglie hypothesis. How Davisson and Germer experimentally
verified the de Broglie hypothesis? (5 times)

12. Describe Davisson and Germer experiment to confirm the wave nature of electron.
Also derive an expression for wave length.

ic VIII: Uncertainty Principle:
13. What is Uncertainty Principle? Explain it.

NUMERICAL PROBLEMS OF CHAPTER-19

ACCORDING TO ALP SMART SYLLABUS-2020

1. What is the energy of photon in a beam of infrared radiations having
wavelength 1240 nm? (3 Time)
Ans: Given that

(Example No. 19.5)

A=1240nm = 1240 x 10" m
c=3x10%ms™1
h=6.63x1073*]s

E=7
SinceE = hf
hc
Ui
_ 6.63 X 1073* x 3 x 108
A 1240 x 10~°
E=1610"""]
E=1.0eV]
2. Assuming you radiate as does a black body at your body temperature about 37°
C, at what wavelength do you emit the most energy? m
Sol: T=37C = (37 + 273)K = 310K

Wien’s Constant = 2.9x 107 mk
A =17
As we know that
A, xT = Constant
Constant
Aer =

T
_2.9x107

A

A =9.35um

=9.35x10"m
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Ee

opic V: Intraction of Elec od from a carbon target. The

3. X-rays of wavelength 22 pm are scatttzr e incident beam. What
scattered radiation being viewed at 85° to tne (2 times) m ‘
Compton shift? o

Ans:  Given that m, = 9.1 x 10 & g

= 3 x 10°ms
h = 663%x107°" s
6 = 85°
A =71
SinceAAd = mhc (1 —cosB)
g ~34
6‘63 X 10 [:1 3 E:U'S 8{:)0)

A4S 91 % 10-21 X 3 H0B-a
NA = 7 e 10'-12 mil
4 A50 KeV photon is Compton scattered by 2 qu?ﬂ gth?

0. What is its waveien
scattered photon comes off at 45°. Wha (Example No. 19.7)

E = 50 KeV = 50 x 10° eV

-50x10°x 1.6 x10%°

=80 x 101%%J |
C=3x108m/s,0=45°, h=6.63x 1034).s

Scattered wavelength A =7

free electron. If the

Sol:

}
As E=hf = -E“
- A
A he 6.63x107 x3x10°
o RN TS e

1=0248x10""'m=0.0248nm
5. A 90KeV x-ray photon is fired at a carbon target and Compton scattering
occurs. Find wavelength of incident photon and the wavelenﬁh of scattered

0
oton for scattering angle of 60" .
e E =90 KeV =90 x10°x 1.6 x 1019 )

Sol:
E=1.44x10")
h=6.63x10%Js
C=3x10%m/s , 0 = 60"
A= A=?
' | hc *  he 6.63x107*x3x10°
r = — . ﬂr ;."—"—_-= : _
S As Tk (R 1.44x10™"
- o 4 1=1381x10"m=13.81 pm
We know that
M=A-,1=—"—(1—casa)
A | |
or A=A+—/(1-cosb)
¥ e
S 6:63%1 07 -
=13.81x107% + |~ 0
{'* 138l 9’.-_le_ﬁ"nx3xlﬂ'( MGU)

1=15.02x10"2m =15.02 pm

)
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: Wave Nature of Particles:

Ans:

Ans:

lTopic VIII: Uncertaint Principle:

What is the de-Broglie wavelength of an electron whose kinetic energy is

120 eV? (4Times) (TR
Given that K.E.=120eV =120 x 1.6 x 10712
mass of electron =m = 9.1 x 1073 kg
Planck's constant = h = 6.63 X 107°* Js
de — Broglie wavelength = A =7
Since K.E.=-mv?
12K.E.
p=[—
|
J m
|' Js
[2(120 x 1.6 x 10~19)
s —31
\ 9.1 %X 10"
v = 6.65 x 10° ms™?
Now 1=
_ muv
6.63 x 10~

=1.12x10"%m

A= _
9.1 x 10731 x 6.65 x 10°
An electron is accelerated through a potential difference of 50 V. Calculate its

de-Broglie wavelength. (6 Times) (Example No. 19.9)

Given that mass of electron =m = 9.1 x 10™°* kg
potential dif ference =V, = 50V
charge on an electron = e = 1.6 x 107'° C
Planck's constnat = h = 6.63 x 107°* Js
de — Broglie wavelength = A =7
Since %?nvj =V e
1
—mév? = Ve
2m
(mv)* = 2mV,e
p? = 2mV,e
p =,/2mV,e
p =2(9.1 x 10731)(50)(1.6 x 107'?)
| h
Now A==
h
A=—-
p
6.63 x 1074

=1.74%x10"""m

om that is about1.0 X

7.  An electron is placed in a box about the size of an at .
10-1° jn. What Is the velocity of the electron? (6 times)
Ans:  Given that |
m=9.1x10"" kg
h=663x107%*]s
Ax = 1.0 x 1071 m
Av =7
Using uncertainty principle, ApAx = h .
e — — e 7
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8. An electrbn is to be confined to a box of the size 0

Av

mAvAXx = h
h

Av = —ﬂ_—mﬂx 3
6.63 x 10

=91x1073x10X 110'"1”
Ay = 7.29 x 10° mS_

010

(ALP Smart Syvllabusquﬁ}
e

§ the nucleous (1 .{]xlﬁ"‘m]'

d?
What would the speed of electron be if it were so confine

Ax=1.0x10"m
m=9.1x10""kg

h=6.63x10""Js
Av="7

According to uncertainty principle,

AxAP = h
or AxmAv=h

h
Av = oy

Putting values,

6.63x107*

Av

Av=729%x10"m/

= 9.1x107" x1.0x10™"

A)

9, The life time of an electron in an excited state is about 10™°s. What is It

Ar=10"s
h=6.63x10"Js
AE =7

uncertainty in energy during this time?

According to uncertainty principle

AEAt = h

h
-y — i
or AE-N — (1)

h  6.63x107
e e 2314

2n

=1.05x107 Js

putting values in eq. (i) , we get

, 1.05x107*
g 107"
Sol: E=051MeV

E=051x10v

hat is the maximum wavelength of the two photons
mmm.mtmmm,,w“

(Example No. 19 1

produced when'
eachis 0.51 MeV.

™ year A N 131 = _P«_Phif, Ph_j,f_m:::_:r,_{fi_f__l:_"jrj'u_a_rl_Sﬁ_lﬂbusfﬂlm
E=051x10°%x1.6x10""
E=8.16x10""J
c=3x10°m/s
h=6.63x10"J
A =17
s
das = {
A
- he
or A=—
L
_6.63x107" x3x10°

8 16x10™"*
A=2437x10"m
or A=244x10"m

ALP SMART SYLLABUS 2020

1. A sodium surface is illuminated with light of wavelength 300 nm. The work
function of sodium metal.

(a) Find the maximum K.E. of the ejected electron.
(b) Determine the cut off wavelength for sodium.
Sol:
A=300nm, ¢ = 2.46eV
(a) Energy of incident photon E=hf= %
6.63x1073* Js x3x10%ms™! -
or E = e = 6.63 x 10717
E=414¢eV
Now K.E, .. =hf—0=414ev— 2.46 ev = 1.68ev
(b) ©@=246eV =394 x107"?)
Using @ =hf, = E
-34 8 me=1
or Ag= %= ﬁ'ﬁhms‘q;’:;{;lfu = — =5.05 x10""m
A, = 505 nm
2. A particle of mass 5.0 mg moves with speed of 8.0 ms™'. Calculate its de Broglie
Vi Ecampic 153
Sol:
m=50mg =50x10"%kg
v=80ms™"
h=663 x 1073* s
h 6.63 x 1073 Js £, o
Using A= me 50 x10kg x8.0ms1 1.66 X 107“"m
3. Find the energy of photon in
(a)  Radiowave of wavelength 100 m
(b)  Green light of wavelength 550 nm
;2. X-ray with wavelength 0.2 nm

Wavelength of radio waves = 4, = 100m
B e e = L
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| Wavelength of green light = 4, =550 nm = 550_: L0™%,
| - Wavelength of x-rays = 4; =0.2nm =0.2 X 107" m
i (@) Energy of photon in radio waves = E, =1

(b) Energy of photon in green light = £, =?
| () Energy of photon in x - rays = £, =?
. As E
]

Putting the values, we get

6.63 X10 24x3x10°®
El —

9.85 100

19, ni

El —_— m— X 1{] 26
100

E; =19.89 x 10728
- 19.89 x 10~28
T 1.6x10719
¥ E, =124 x 10 8%V

(b) Energy of photon in green light

Putting the values, we get

6.63 x 107 3* x3x10°
Eg '

550 :En‘*
1989x10~
i Ez =

550 x 10~9
Ez = 0.036 X 10_1?}

0.036 x 10~17
Ez -

= hf
h e
| E =T_': (vc=fA=f=7)
| (@)  Energy of photon in radio waves
| E e~ EE
ey

eV (v 1eV = 1.6 x 10“”}3

1.6x10~19 ev
. Ez = 2125 eV
| (c) .Energy of photon in X-rays
';. : he
11 13
| Putting the values, we get
6.63 X 10734 x3x108
E3 = i
0.2 x E 9
19.89 x10~
E; = o2x10T = 99.45 x 10~17)
= 9945510
: s Ez ¥ 1.6x10-19 eV
| _ cod _ E; = 62.156 x 102 eV
;1 | E; = 6215.6 eV '
| 4. Yellow light of 577 nm wavelength is incident on 3 cesium surface.
voltage is found be 0.25 V. Find

e e el

(a)  the maximum K.E. of the photoelectrons

| (b) the work function of cesium
gl L Y% Sol:

Wavelength of yellow light=23 =

!t Stopping voltage =V, = 0257 .

Planck’s constant = h = 6.63 x 10-3+ Jses
T W Charge on electron = e=16x10"¥¢c

(8)  Max. K.E of photelectrons = (K.B)pas =2

(b)  Work function of cesium=@ =7

(H.W)

577 nm = 577 X 10™°m

» g A

2

2. The name electron was suggested by:

The stoppit
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(a) AS (K E)may = 1,4

(KX E)max = 0.25 » 1

(K E) r =04 % 1

{;H L o =8 i 1 ()~
ib) For work function using Einstein’s

> EQuation
- " . T -
’I | = | I". Ir 'l i "II
k. . FIs 3 \r

N7 A _
L ™ .

putting the values, we get

OBJECTIVES (MCQ'’S) OF CHAPTER-20

ACCORDING TO ALP SMART SYLLABUS-2020

ic I: Bohr’s Model of the H drogen Atom:
1. The total energy of electron in the state n = O of the hydrogen atom is:
(A) Zero (B) 3.2 ev (C) 10.2 ev (D) 13.6 ev

(A) Chadwick (B) Niel bohr (C) stoney

3. Bohr’s second postulate (mvr = n :}L ) Was justified by:
2n
(A) Bohr himself

(D) 1.J Thomson

(B) de Broglie (C) Plan (D)Davission and Germer
4. The radius of 10" orbit in hydrogen atom is:
(A) 0.053nm (B) 0.053m (C) 5.3nm (D) 53nm
3. The energy of electron in the 4" orbit of hydrogen atom is: (3 times)
(A) -2.51 ey (B) -3.50 ev (C) -13.6 ev (D) -0.85 ev
6. The orbital angular momentum in the allowed stationary orbits of hydrogen atom is
given by:
.
(A) 22 (8). 22 e (D) 2
nh T nmr T
7. When an electron absorbs energy it jumps to:
(A) Lower energy state (B) Higher energy state

(C) Ground state
8. Speed of electron in first Bohr’s orbit is:
(A] Z.I'."v'xlﬂ'ms" (B) 2.19x10*ms""

9. Hydrogen atom spectrum does not lie in:
(A) Ultraviolet region (B) Visible region

(D) Remazins in the same state

(C) 2.19x10%cms™ (D) 2.19x10™* cms™

# (C) Infra and region (D) X-ray region
- The radius of first Bohr orbit in hydrogen atom is:
(A) 0.53 Cm (B) 0.53 nm (C) 0.053 nm (D) 0.0053 nm
1. if electrons jumps from second orbit to first orbit in hydrogen atom it emits
Photon of- (2 times)
(3) 3.40 eV (b) 10.20 eV (c) 13.6 eV (d) 3.8 eV
12, The

Speed of an electron in nth orbit is given as:

(c)2xKe/n'h’

b) 27 Ke® / nh d) 27*Ke’ / nh

13, Which lowing radiation is extremely penetrating:
one of the f(DBI} : -r:VS (C) a-rays (D) None of these

“
fr—
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(4 Times)

14. In an electronic transition, an atom cannot emit: (D) X-ray:
(A) ¥ —rays (B) Infrared rays (C) UV-rays e called: |

15. The potential required to remove an electron fr?m th*t:;‘:i':l {Bﬁxitt bt S0t

A) Critical ‘ ial (C) Absolute poO ‘ YLentia)
(A) Critical potential  (B) lonization potential (C) drogen atom In electron volt Isl:

16. The numerical value of ground state energy for hy (D) -13.6

(A) -10 (B) 13.6 (C) 10 :
17. If an electron jumps from nth orbit of energy E to pth (lower) orbit of energy g,
hus emitted then:

and a photon of frequency ‘¥ and wavelength ‘4 “Ist Vit
(A) fA=E.E, (B)EAE = E, - E, (C) hf = EF.EH (D) MA=E .E

18. X-rays photon moves with a velocity of: _
(A) Light (B) Less than velocity of light
(C) Greater than velocity of light (D) Sound
19. The charge on an Alpha particle is equal to:

(a) +e (b) - e (c) 2e

20. Photons emitted in inner shell transition are:

(a) Continuous X-rays (b) discontinuous X-rays (c) Characté
21. X — Rays are electromagnetic radiations having wavelength in the range:
(A) Proton (B) Electron (C) Baryon (D) Neutron

22. Radiations emitted by human body at normal temperature 37°C lies in:
A) X-rays region Infra red region (C) Visbile region (D) Ultravio)et region

Topic IV: U_m;t-rtamt with the Atom:
23. The following gas was identified in the sun using spectroscopy:
A) Hydrogen (B) Helium {C) Carbon (D) Nitrogen

(d) -2e
(2 Times)
ristic X-rays (d) energetic X-rays

24. The population inversion Is, in which:
(A) All electrons are in excited state (B) Some electrons are in excited state

(C) Majority of electrons are in excited state(D) Some electrons are in ground state

25. A finally focused beam of laser used to destroy:
(A) Cancerous cells (B) Pre-cancerous cells (C) Living cells (D) Both Aand B

26. Helium-Neon laser discharge tube contains neon: (2 Times)

(A) 82% (B) 15% (C) 25% (D) 85%

27. For Holography we use

(A) X-rays (B) Laser (C) /-rays (D) P - rays

28. The inverse phenomena to x-rays emission Is: (4 Times)

(A) Diffraction (B) Polarization (C) Interference (D)Photoelectric effect
29. What is the more careful calculation by Warner Heisenberg:

(A) AEAr = h (B) AX.Ap = h (C) AX .Ap 2 h (D) AmAv = h

30. The uncertainty principle relates uncertainties in the measurements of energy and
(A) Velocity (B) Momentum (C) Time (D) Mass of particle
31, Laser light has the property of:

(A) Coherent waves (B) Non-coherent waves (C) Sound
32. Laser can only be produced if an atom is in Iu,: R 1) Water waves

’ u unce qu. y
;ncuuud with accuracy are: | which cannot be simultaneo
A) Energy ad momentum (B) Position and m
(C) Position and energy (D) Momentum mt:ll?ﬂl:um
{3‘) I;%HI-I'“ 20% Neon (B) 'atsl;: :lll 159?. s flled with: (2 times)
A e, eon e, Neon (C) 83% He, o
35, Laser is beam of light which Is: (€ e, 17% Neon (D) 90% He, 10% Ne

A) Monochromatic (B) Coherent o) |
‘Ii}. l-lel:lm l:oo: ';.(mum a:lnmd I'runu( _ } Ur_“dimmﬂ':u 'w:f these
(l;,. Ii.E:r can be ll'lltl.( b,v creating: () Reg (D) Black

PRl o F R A
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_____—l—""

(A) Meta stable state (B) Population inversion (C) Excited state (D) All of these

38, Which Is not characteristic of LASER?
(A) Monochromatic (B) Coherent (C) Intense
39, Life time of excited state (meta stable) Is:

(A) 107 s (B) 103 s g{:} 105 ¢

40. An electron in H atom Is excited from ground state to n = 4. How many spectral

(D) Multi directional
(2 Times)
(D) 10% s

lines are possible in this case? (2 Times)
(a) 6 (b) 5 (c) 4 (d) 3
41. The meta-stable state s ......... than normal excited state. (2 Times)

(a) 1075 times larger (b) 10°® times smaller (c) 10° times larger  (d) 10 ' times larger

42. Radiation produced from TV picture tube is:
(A) Gamma rays (B) X-rays (C) Infrared light
43. The Rest Mass of X-ray photon Is:
(A) 9.1 x 107" Kg (B) 1.67x 1077 Kg  (C) 1.6 x 107 Kg (D) Zero

44, The wavelength assoclated with the proton moving at a speed of 40 m/s Is:

(D) Ultra violet light

(a) 7.20 nm (b) 9.02 nm (c) 15.7 nm (d) 17.3 nm

45. Then energy of the photon of wavelength 500 nm Is:

(a) 3.10 eV (b) 2.49 eV (b) 1.77 eV (d) 1.52 eV

46. X — rays are similar in nature to:

(a) ¥ —rays (b) f—rays (c) @ —rays (d) Cathode rays
2019

47. The diameter of an atom is of order of:

(A) 108 m (B) 10°m (C) 10m (D) 10 m

48. X-rays eject electrons from matter by:
(A) Pair Production (B) Annihilation of Matter (C) Compton Effect (D) Photoelectric Effect

49. X-rays are the electromagnetic radiations having the wavelength in range:

(A) 10*m (B) 10°m (C) 10°%m (D) 10°m
ANSWERS OF THE MULTIPLE CHOICE QUESTIONS
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SHORT QUESTIONS OF CHAPTER-20
ACCORDING TO ALP SMART SYLLABUS-2020

Topic |I: Atomic _Spe

. at do we mean wh

Ans: When energy from some external s
state, then its electrons will jump from lower energy

states. And atom is said to be excited.

2. How can spectrum of 'I;ydrngen conta
bbb te but it can be excited
: in hydrogen atom occupies ground state
5 I:i::g: i't'af;'fgy abZorhlng energy. During de-excitation, it can emit several
rent wavelengths.
3. “c.":s;f.d.'gim.. in the uround state of hydrogen atom absorb a photon of
energy 13.6 eV and greater than 13.6 eV?
________________.——-——-'__

en we say that the atom s excited? (16 times)[EEN
ource is provided to an atom in its normal

state to higher energy

rogen atom

many lines, whereas
080108 7 times)
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ns: Yes, an ele !
| Eﬂ!’;rgy 13 gtfgn in the ground state of hydrogen atom can absorb a phe 2" yeal
| Innl:atlnn'EE and greater than 13.6 V. 'ton of 137 APl
| it ol prairtivnnffhvdrngen atom in ground state Is 13.6 eV. So If hyd us Physics (ALP Smart Syllabus-2020
| 4 photon appears as EE';';L;flﬁvtgreater than 13.6 eV then the surplus u.”.,r;m*" | J
4. Whatls meant by lin ' Y of NUr = —
, y "nﬂ‘ spectr 13. Find 'S.p[i_pd of ele ) o
s Lﬁ':m“““" of Elemenﬂs? um? How line spectrum can be used for the ans:  The speed of r*{h{::mn o The 19 Bahr il |
| Emitgeﬂnﬂeflﬂﬁtrun jumps from higher energy state ko (6 times) on in the n'" Bohr's orbit is given |
E:ilds s CS:ﬁd line spectrum B, ~ Ey = hf For 1% orbit n = 1 and nh
erent elemen omi
" f_m:f idfntiﬁed easiy ts emit line spectrum of different wavelengths. So th 2 Ke
- colours of line sj ' ) they T
Ans: The co of line spectra of an ex
4 . Red Iﬁurétﬂzline spectrum of hydrn;;t: gtgrr:’;?gm il .
* . Diff ' iil. Blue-Gr 2(3.14){ 9 » ' yo \ 2
1! R erentiate between Line a een iv. Violet v. Ultraviole v )(9%10 J(1.6x10°"
rgy. This umps from high : f | ’ 63 x 4
sl L || iy i gspee::t::';?'tlirt:;m::i; orbit, it emits v =2.19x10°m/ s
Band spectrum_ * is called |
1 is prﬂd hnE
closely spa uced by molecules A ~
b 1 “'"""pfe;ﬁgr:unfn"f another. . They are the groups of lines which are S 2ccgan5't'm inwhich an el
Lyman series (b) ;:Eﬂmma‘"m': spectrum does th t mmodates a hole in the | ectron from higher orbi -
| Ans: Balmer series falls in'::er i“;'t'-‘i? the following series fall (a) rfair;s.utmn_ The photons Emﬁtggﬁer orbit. Such a “ﬂﬂaitigh _Emutls energy and
| Lyman series falls | e visible region. 15. e *d in such transitions is called inner shell
8 Explain how | alls in the ultraviolet regio Ans: Write four uses of X- are called characteristic x-
- Ans:  When a gasmmm canbelHEdgfon‘th i nis. X-rays are used g i
a rthe : v - Towi :
through it, th,_.t 5;";?”":‘““ fpressure IS exclt:; n;ﬁl“;“ of elements. ii. Iﬁ Egﬁfhze the interiors of the materi e,
lcil::?;Lel lines. This type ; :p':::l'ttEd radiation is in F;hs:'?ogrnfn f lectric current 16.  Briefly 5:;5:;;? axial tomography E::?IS Dpa;que to ordinary light
1 own sgf :?L:u 1 definite wauele;:tT! iasnc'l:ai!md i SPECtrumn I: ls‘:rEtE sharp * Ans: Continuous X-ra o | n photographic films
| h h | g -
| | element h velengths in the line s requency. As each el each ll{le s o ys is due to an effect kno
1 SIS ave different _ pectrum, so elect ement has it g electrons bomb wn as Bremsst
| used to identify th energy in their orbit: rons of atoms in di 5 impact wi arded at the tar rahlung effect wh
| 9. What is fluo e elements. ts and hence line s ih difterent - Ct with the target. And d get, they are suddenly sl i
| Ans: meﬁﬂ'elmnmmls - ? pectrum can be 17 into X-Ray photons ue to deceleration their kineti y slowed down on
| emitting ener property of absorbing radi | o How does a K, X-rays di C energy is converted
spectrum. gy of low frequency iﬁ ?h iant energy of high fre ns: When an electron f':; iffer from K, X-rays?
Aml;s Define continuous spectra and | e visible region of erggﬁgﬁ shyh Lavj is emitted. rm L — shell jumps to occupy the hol (3 times)
: Une spectrum: poc Sne nEneE * seiag
; When the atoms of o oo W shell, K, X-
oms of a ga hen an elect a
curren gas at m . ! ron form M — .
sharp t through it, the spect uch low pressure are exci iy T TR Bamtted: shell jumps to occupy th +
rp parallel lines. This rum of emitt are excited by Can x-ray b y the hole in K — sh
| s. This type o ted radiation is i o« y be reflected, refracted shell, Kg X-
ey of spectrum is call:-tlin |t-:e Ans: Yea:es? Explain. ed, diffracted polarized just lik
oY in€ + Yes, x-ray can be refl S Bay.otha
R , : e r
+ by continuous media such as 19 just l;kl: any other wﬂuec:ed, refracted, diffracted by crystals (4 'Iﬂme) m
L] T S +  Wha . on .
| engths i IS that branch of physics wh'-e ne spectroscopy
. nteraction of electroma bt F"Eftls with the producti
spectr gnetic radiat : uction, m
20 oscopy ion emitted easureme
e Define chara&eﬁstk X or absorbed by atoms isn: ﬂng
- H u—g—_ﬁ-rﬂ alle
Chaacariic Xrss: T %o s o
characteristic x-rays and thei tted from inner shell transi
sontinuous X-rays: Ir energy depend nell transitions
: d -rays: The x-ra ds on the type of s Coled
ue to bremsstrauh ys emitted having conti pe of target material
B sy bung rinct are coNed g continuous ranges of frequer
Ans: p ~O properties of x-ra continuous X-ra requencies
| | 1 (i) fr?.ﬂertles of x-rays ¥ L
DY+ e ) ey have a | (2 times
Mt e S i very short wav =10 )
'--ff?r:-irig'h_l"ﬂ 'Dital angula | {Ill')T'l!:\Ev cause ionization. glength (= 10'm).
o1 which orbitalangular momentum () They affect photographic film |
e T i - , They can . iIm in the same 2
=2 Tl T § S VRPN 2, . He penetrate several way as visible ligh
e ) — W Ksand KX~ ral centimeters into a solid s
S T i e 5y rays are emitted? matter.
P07 |
It 4 RART S T . ]
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element. Suppose,
Ans: When fast moving electron strikes a target made of Zzifv;mduciﬁﬂ a hole in that
one of the electrons in the K — shell is removed, ther

einthe K- shell then

shell. e
if electron from the L - shell jumps to occupy the
emitted radiations are called Ko X — rays. oje in the « — shell then emitted

If electron from M — shell jumps to occupy the h

radiations are called Kg X —rays.
IV: Uncertainty with the Atom.:
23.  Give two forms of Uncertainty Principle. &
Ans: The product of uncertainty in the measurement of mome P
measurement of position of an electron ?(?p)mmr;:atelv eq

A xX) = 19
ty in the(rngasurement of energy and U"CEFEH'“W in the
ron is apprauimately equal to planck’s constant.
(AE)(At) = h

in.
Can electron reside inside the nucleus? Elzﬂl:. I'; slectron resides inside nucleus

um and uncertainty in the
| to Planck’s constant.

The product of uncertain
measurement of time of an elect

24,
Ans: No, electron cannot reside inside the nuc e
then uncertainty in position = size of nucleus = 107"m.
From Heisenberg uncertainty principle.
AP
Ax
_:.l,.' .
6.63x10" _ ¢ 6310 kgm/ s
107
As AP = mAv ‘
ﬁv = £ .
m
=20
Ay = 6.63x10 >73x10"m/s

9.1x107"
This speed is impossible. H

d when an atom emits a photon of light? (14 times) q
Ans: Yes, energy is conserved when an excited atom emits a photon of light. W c:

atom is excited, energy is supplied. The same energy Is emitted in the form

photon when it returns back to its ground state.

What are the advantages of Lasers over ordinary lights? (12 Times)
Ans: Laser light has many advantages over ordinary light such as laser light is
Coherent il, Intense iii. Monochromatic iv. Unidirectional

Explain why laser action could not occur without population inversion between

i
27.
atomic levels? (8 times)
Ans: When a large percentage of atom or sample are in population inversion,

large number of coherent photons along same direction of motion could be

obtained to form laser light. It is impossible without population inversion.
Give two uses of laser In medicine and Industry.

LASER is used | :

For welding detached retinas |

To destroy cancerous and pre-cancerous cells.

Define population Inversion and meta stable state. ' |
A condition of matter in which more electrons are in a high energy state thanin

a lower energy state Is called population inversion. |

And :
A particular excited state of an atom that has | | -3
ordinary excited states (= 107%s) Is called Mﬂ:tmlns::‘t':. (% 10™%3) tha

ence, electron cannot reside inside the nucleus.

25. Is energy conserve

T
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an—

The laser light is intense, unidirectional i
gy Emrrfi;:}ared il s al and phase coherent, so it does not
The energy of laser can be focused at '
g ta ot il Wit -ebtliviatyr i a point to get enough heat for welding
A laser beam Is used as a sur | ‘ '
O e surgical tool for welding detached retina which
| aser can induce fusion reaction which is impossible by common light

Distinguish between stimulated emission and spontaneous emission. ia times)
stimulated Emission: If atom is excited for a longer life time of about 107 sec
then an incident photon of energy equal to the difference of two energy levels
nduces the atom to decay by emitting a photon that travels in the direction of
incident photon. This process is called stimulated or induced emission.
spontaneous Emission: As excited is highly unstable state with life time of 10°®
sec, so electron will de-excite itself with emission of a photon in any arbitrary
direction is called spontaneous emission.

ANSs:

31.
Ans:

32. Write down two uses of LASER in medicine. (2 Times)
Ans: For welding detached retinas.
To destroy cancerous and pre-cancerous cells.
33. Write down two uses of LASER In industry.
Ans: It can be used for telecommunication in fiber optics
It is used to read bar codes
It is used to generate 3D image of objects by holography.
34. Write down the two uses of LASER. (2 times)

Ans: LASER is used to destroy cancerous and pre-cancerous cells.
It is used to generate 3D image of objects by holography.

35. Define lonization and Excitation Potential.
Ans: lonization Potential: The potential (energy) required to completely remove an

electron from the atom is called ionization potential. e.g., The ionization energy
of Hydrogen atom in ground energy state is-13.6 eV.

Excitation Potential: The potential (energy) required to lift an electron from
ground state to any higher allowed state is called excitation potential.

36. What is meant by Population Inversion and Lasing Action?
. A condition of atom in which more electrons are in a high

Ans: Population Inversion
ersion.

energy state than in a lower energy state is called population inv

Lasing action: When a large percentage of atom or sample is in population
inversion, then large number of coherent photons along same direction of

motion could be obtained to form laser light. The combination of spontaneous
emission first and then stimulated emission causes the laser to generate

coherent beam of light at a single frequency which is called lasing action.

37. What is meant by Population Inversion? Explain.
Ans: . A condition of atom in which more electrons are in a high

e than in a lower energy state |s called population inversion.

energy stat
38. Define metastable state. :
ed state of an atom that has longer lifetime

Ans: mﬂgm A particular excit
(= 10~ 75s) than the ordinary excited states (= 10~%5s) Is called metastable state.

39.  What Is meant by stimulated emissions?
Ans: . If atom Is excited for a longer life time of about 103 then

an incident photon of energy equal to the difference of two energy levels
induces the atom to decay by emitting a photon that travels in the direction of
incident photon. This process Is called stimulated or induced emission.

40.  Define spectroscopy, holography.
ith the investigation of wavelengths and

Ans: The branch of physics that deals w
intensities of electromagnetic radiation emitted or absorbed by atoms is called

spectroscopy.
Laser beampiz used to generate three - dimensional images of objects in a
(2 Times)

process called holography.

41, What Is a CAT scanner?
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B. What are the inner shell transitions and characteri

construct picture. Density gifferences Of the oroes
geteCtied

Turmowrs, and other anomalies mudch 100 SMas
Can De getected ‘
Define normal population and population inverson. | g
» normal population. the lower energy state has a greater popuiation than th
hgher energy state |

Population inversion occurs when more electrons are In 3 higher energy state
than in 3 lower energy state

How LASER is used in medical? Give two uses only.

Two uses of LASER im medical are

{3) For welding cetached retinas

(@) To destroy cancerous and pre-cancerous cells

Write down four applications of laser.

Laser s used:

(i) For welding detached retinas

(@) to destroy cancerous and pre-cancerous cells.

(s) for telecommunication in fibre optics.

(W} togenerate 3D image of objects by holography.

Why does laser usually emit only one particular colour of light?

Laser is produced by the transition of electrons from metastable state E; to
lower energy state E; By this stimulated emission the energy of all the emitted

photons is

- th olger technique
10 D@ Seen Wili LHUK A (e

"y

W =E -E
Therefore, emitted light is of one particular wavelength or colour.

LONG QUESTIONS OF CHAPTER-20

ACCORDING TO ALP SMART SYLLABUS-2020

Bohr’'s Model of the Hydrogen Atom-

State the postulates of Bohr model of hydrogen atom and explain De-Broglie’s
interpretation of Bohr’s orbit to show that myr = &

(3 Times)
Write three postulates of Bohr atomic model. hnuive ession
quantized orbit of hydrogen atom. e 02 ::;;a)du ”
What are postulates of Bohr's model of
wtogiieetim ire o - | thfUlmatnm?Shm;‘?'::Hm)dﬂd

According to Bohr’'s theory find the radii of different

in hydrogen ﬁ'm and also find Quantized Energies? tationary orbits of an electron
Write down the postulates of Bohr’s atom model. Show

energies are quantized. ¢ i€ v that Bohr radii and their

ic Hi: inner Shed Transition and Characteri

What are X-rays? How are they produced? Give their IS (2 times)

production of x-rays. stics x-rays, Describe the

) \ J IS \ \ \
{' ! NN 7 N \
10, W Ve nean Dy ar Shel | . O ) (e proguction or x AVS
1. Wi St \ ivs ¢ Describe the
\ Vol
1: E D N S A \

13. What 0oy \ \ OQuCTion Of X — rays
18. Wwhatl are inner shell transitions & ¢ | 5 4 \ \ esCride proguction of
X — Rays (5 times)

1S. Explain inner shell trans gdp X
Topic V: Laser:
16. What is laser? Explain the terms population inversion and laser action
17. Define spontaneous and stimulated emissions. Explain laser action in detail
(2 times)
18. What is LASER? Write down its properties. Explain how Helium-neon laser works?
19. What is Laser? Describe its working and act
20. Define LASER and explain population inversion and laser action
21. Explain the terms Metastable state, stimulated emission and population inversion
which are necessary for LASER production
22. Define LASER and explain population inversion and laser action

23. Explain the terms Meta stable state, stimulated emission and population inversion

which are necessary for LASER production

NUMERICAL PROBLEMS OF CHAPTER-20

ACCORDING TO ALP SMART SYLLABUS-2020

opic I: Atomic Spectra:

1.

Ans:

Given that

"""'l—-—._..________________

An electron jumps fromalevel E;=-35x 10 Jto E; =-1.20 x 10°** J. What is
the wavelength of the emitted light?

(C.W)

E; = —-35x10""
Ef = —-1.20 x 10718
= 6.63 X 1073% s
c=3x10%"ms™!?

A s
We know

hf = Ef o E:
Or

hc

-}T = Ef— E;

¥ hc
Ef — E;

Putting the values,

6.63 x 107%*x3 x 10®

~-1.20 x 1018 — (=35 x 10-19)
i 19.89 x 10725

T —1.20x107'® + 35 x 10-19
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2" year 142 e
1989 x 107%°
A=085x 101 =
A=234%x10""m = 234 X 1077 m ['_:__2_3_4.""‘1
2. Compute the shortest wavelength radiation in Balmer. What value of n myg
be used? (6 times)
Ans:
For Balmer series p=2
d For shortest wavelength n=~ow :
" and Rydberg constant = Ry = 1.0974 x 10"m™'
. i THE
Since e Ry (F - -H—J
1 1.0974 x 107 (1 l )
-= 1, X10" X [——— .
A (2)2 ()2
= 1.0974 x 107‘:-:(1 D)
ALt 4
1
T = 0.27435 x 107
Thus A= ‘

 0.27435x107
A=3.6449 x 107" m

A=3645x%10""m|= 364.5 nm|
Hydrogen Atom:

; Find the speed of electron in the First
0 A g Bohr Orbit. (3 times) m
n=1 |
v =?
We know,
_ 2mke?
. o TS
As for first orbit n=1, so ;
_ 2mke?
. S o
Here, ' :
K=9X10°Nm2c-2
he =16x10"19¢
= 6. -3
Putting the values, 7 Is

2x3.14x9 x 109

v, = X (1.6 x 10-19)2
6.63 x 10-3+

V; = ' X 2.56 x 10-38
6.63 x 10-34

_144.69x 10-29
e ey e,

Vi

| (2 times)

_" "

ETnacre-
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"i-mr:rt g
Since
[H !1"' JFFIHI - h‘fﬂhll
L-‘r"_? - Ih!"'l"'lr.i‘-l"
For maximum frequency, wavelength will be minimum, so
he ”
— e
‘AI’T‘IIPI
ne
min = i};

5 - 6.63 x107%* x 3 x 10% —— ——ert
min 3000 x 1.6 x 10-19 =& 28 X20

5. A tungsten target Is struck by electrons that have been accelerated from rest
through 40 kV potential differences. Find the shortest wavelength of the
bremsstrahlung. (2 times)

Sol: V=40KV = 40x10° Volts
A=
h=6.63x10" Js C=3x10"ms""'
e=1.6x10"C
As
' E = Ve
A
v Or A= e
Ve
7 = 6:63x107" x3x10°
40%10’ x1.6x107"
o - 19.89x107™
64x107"°
A=031x10"m

2019
6. The wavelength of K X —ray from copper is 1.377x107°m, what is the energy

difference between the two levels from which this transition results?
Sol: A=1377%x10""m

h=6.63x10""Js

c=3x10"m/s

AE =7
We know that

(C.W)

A 22
A
-34
AE = 6.63x10 x3;:10'
1.377x10°
AE =1444x107'%J
_1444x107°

 1.6x107"°
S ———— :

LS ]

eV

k
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}”'f!ﬂr { A4 ,ﬁ[lu,[F;.r na / /) y Ml 4 ; ALD Servaet Stlatore. 20000
( e | H» | 1) / I
Al ON25=10 ¢l
Al =9.025KeV
Or Al =Y O3keV & (¥ ,
Anrnm
y What Is the energy In eV of quanta of wavelength of / Em,
Sol: A= S500nm
1 =500<10"m (c) Energy of ¢
h=663x10 " Js A s
= I Il'l'm §
f. o= 7 J
h{ the JrFi'IF". NE Fet
As E = Putting : |
Putting values, 412 % (6.63%10~3%)2
663-"1” '"'"‘f?"'“’f "’J-_-‘_"*_Hr"|'“Jr_'“i_:__'_-'_‘,_;__-".:’:;jf1!’1
16%43.956x10~ %
S00x10™ ! 7301848x10_
£ =3108x10"" J ..
15018.4H
* L, - _ 100"~
393 IU E'V U3.4Y
E, = 132.26 x 107" Joules
! f Hﬁ.s’ﬁflfj . :
or . —
4 1.6 x 10~
- E, = 8266 x 10U 'EV
\ E, = 0.826eV
F = ().83 eV

OBJECTIVES (MCQ’S) OF CHAPTER-21
ACCORDING TO ALP SMART SYLLABUS-2020

<)
Sol. : LA : opic lll: Mass Defect and Binding Energy:
Speed of electron in nth orbit = v, = 5.456 x 10° m/sec 1. When a § particle is emitted, out of any nucleus, then its mass number:
{a) Valuve of quantum number=n = ? (A) Increased (B) No changes (C) Decrease (D) Infinity
(b) Radius of nth orbit = ? 2. 1 U (unified mass scale) is equal to: (2 times)
ic)  Energyof electron in nth orbit = E, =? gﬂgrhaﬂo Mev (B) 931 Mev (C) 931 ev :n)rfim ll;ev
e mass of beta particle Is equal to mass of: 2 Times
(@) value of guantum number o | (A) Proton _ (B) Electron (C) Neutron (D) Boron
As Vo = 4limulsequaltn
2ke? B) 166107 kg  (C) 1.66x 107" ke (D) 1.66 x 10 kg
or n= :
Vah 5. Neutron was discovered b
y:
putting the values, we get = 2 (A} Rutherford . .  (B) Chadwick (C) Becquerel (D) Curie
o = 2XAEME xS Y 8. Which of the following is similar to electron: (2 times)
5.mx£§:mxm-l* (A) O -particle (B) B -particle (C) Neutrino (D) Photon
n= M = 3.999 | 7. The rate of decay of a radioactive substance:
9
36.173x107 {A) Remains constant with time (B) Increase with time
or n =4 | (C) Decrease with time (D) May increase or decrease with time
(b)  Radius of nth orbit | '.&m"“" television (while operating) emits: -
As T = s .-'g' w (B) B - rays (C) y —rays (D) X-rays
T awlke? ‘ : is decay: " "
~ e A) 4 “‘"‘"“'“"“”""‘f-xn (@ 4X = 411y +_de (D) 4X > 473V + Qe
v DA s ( p..-m " simultaneously the nucleus its
h "i S —— 4
T smtke’m
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s by 1
A) Losses by 1 (B) Increases
C |nmmr by 2 (D) No change will

11. Radloactivity happens due to disintegration of:
(A) Nucleus (B) Mass (C) Electrons

12. An “ particle contains: B) “2" proton and

A) “1” proton and “1” neutron 2’
[C "3" > oton and “3” nmutn:mI D) “4” proton and
13, Which one Is more energetic:

(A) y -rays (B) X-rays (C) Ultra violet rays

14,7 T8V emitted from radloactive elements have speed:

(A) 1510 " mys "' (B) 1210" ms" (€) 3x10"ma”’
15. Which of the following has no charge:

(A) Alpha rays (B) Beta rays (C) Gamma rays
16. The units of decay constant Is: y

(A) mdﬂf |‘:I(B) likco:;l) : ‘e (C) m

17. Speed es Is nearly equal to:

(A) 1 x 10 mﬂ i (B8) 10" m/s (C)3x 10" m/s
18. The number of Neutrons In *33U1s:

(a) 92 (b) 238 (c) 146

19. Which particle has larger range In alr?
(a) a - particle (b) ¥ ~ particle
20. % ~ particles carry a charge:

o ORI A IR, .

21. Engegy con on amu ls

(A) 1-6 x 10" ev B) 1-6 x 1-6 x 10"Mev (C) 200 Mev

(c) # ~ particle

A Plus Physics (Al P Smart Syllabus. 30,

he observed

(D) Protons

“27" neutron
“4" neutron

(D) Visible light
(2 times)

{0] A 10" my’
(D) Cathode rays
(2 times)

(D) mk

(D) 10° m/s

(d) 330

(d) Neutron

(d) no charge
(D) 931 Mev

22. How many times, the a — Particle Is more massive than electron?

(A) 6332 (B)7332
23. When a nucleus emits alpha
(A) 3 (B) 2

(C) 8332
(C) 4

(A) Nuclear energy
25. The constant of a radioactive element depends
(A) Nature of material (B) Temperature of materia
26. Marie curie and plerre curle discovered:

(B) Kinetic energy
(C) Pressure

(A) 1820 years

28 delhdmbil?) ‘ﬁ?ﬁ?m.ﬁ’ﬁmm Ammhzf:fmﬂl
ne - 4
(A) 2.5 fs (ar;"zg.: (C) 0.625 4 ey
.5 mg 25 mg 625 m D) 0.3112
29. Cancer of the Thyrold gland Is curved by: ¢ 5,11“) e
(A) Carbon-14 (8) Sodium-24 (C) lodine-131 D) Cesuium-137
30. A sample contains N radioactive nuclel. After 4 half-lives number of nuclel decayed
W L 8 ©% o) IV
nﬂqmm-mg}-wawmmmh
ub Ay 3N
N (B) 2 c) 4 4
ﬁmmmwma&v{.wg (D_) 4
. _ Mothnl ! CPlel_cmem (D)Daughter eleme”
fwulnd: (P)hur
(C) Magnetic force (D) Gravitatio”

particle, Its atomic mas decreases by:

(D)9332
(2 times)
(D)1

required to break the nucleus Is called its:
(C) Potential energy

upon:

(D) Binding energy
}.tn material (D) all of thes

rl Uranium !B! Uranlum and radium (C) Polonium and radium (D) Radium
-226 Is: 3 times)

1 .|_ I-‘l :_, ra' F - '; ,.l,.’r - "
2™ year s Vinysics LAL art “pyllatmas 200201

35' fhp iunllﬂr*p: POWer f}f [;.”'Hrln:- e
(A) Equal to UL partici

[rj {pr‘]?l-i RaTad . b Tatlal pee that . T,'a'lﬂ -

36, When Nitrogen I3 Bombarded Alpha Particle, then Nitrogen Nudlle change imo

ﬁc {’}; "

f TE i :'.
¥ i

Murlle

| A= 1IrT 'F_,':I":f"f.‘rl (Y

37, A devise which shows the visible path of lonlzing particle Is called

(.ﬂl:l (5 M cOur A M1 Solid detecton . I-r..i,u MNilvon-¢ ’;,fir"-rirnbi_-r
38, In Nuclear reactor, Uranium Is enriched upto
(A) (1 2) 7 (B8) (1-3)% L) LL-3)H D) (2-4)%

39. In a fast (nuclear) reactor ;fi;:”nurlru*; absorbs a fast neutron and Is ultimately
transformed Into by emitting two ¢ particles

(A) !/ (B) "yl (C)

40, Gelger counter can be used to detect:

o Pb (D) ", Ih

o

"1Arg ¢

{Hlf rﬂn!'.', !rr | raliio

(A) Charge (D) Nuclear radiation

.F"”.;

a1 P particles In Wilson cloud chamber gave:

(A) Zigzag or erratic path (B) Curved path (C) Circular path
42. A high potential difference of_____ Is used In G.M counter:
(A) 400 voits (B) 1000 volts 1C) 5000 volts (D) 4000 voits

43, The total amount of energy radiated per unit orific area of cavity radlator per unit
time proportional to:

(A) T (B) ] (C) ]

44. A detector can count fast and operate low voltage |Is:
(A) G.M counter (B) Solid state detector

(C) Wilson cloud chamber (D) Bubble chamber

45. To shut down the nuclear reactor are Inserted Into the reactor:

(A) Uranium rod (B) Cadmium rod (C) Plutonium rod (D) Iron rod

(D) Elliptical path

(D) T

46. The dead time of Geiger Muller counter Is of the order of: (2 times

(A)107's (B) 10 “s (C) 10775 (D) 107 *s

47. The average of the background radlation to which we are exposed per year: (2 times)
(A) 2 mSv (B) 1 mSv (C) 3 mSv (D) 0.01 Sv

48. Dead time of G.M Counter Is: (2 times)

(A) 10° Sec (B) 10 Sec (C) 107 Sec (D) 104 Sec

49, A device that shows the visible path of ionizing particle is called

(A) GM Counter

50. GM-counter uses
A) Alcohol onl

(B)Solid state detector (C) Scalar (D) Wilson Cloud Chamber

B) Bromine (C) Argon (D)Neon and bromine

lopic VIII: Nuclear Reactions.
51. The maximum safe limit weekly dose for persons working In a nuclear reactor |s:

(A) 1 mSv (B) 2 mSv (C) 3 mSv (D) 5 mSv
52. Which nuclear reaction takes place in the sun and stars:
B) Chemical (C) Fusion (D) Mechanical

fopic IX: Nuclear Fission:

e

clear fission chain reaction Is controlled by using:

(A) Steel rods (B) Graphite rods (C) Cadimum rods (D) Platinum rods

~ 54. Energy liberated when one atom of "’/ undergoes fission reaction:

(C) 200 Mev (D) 60 Mev

rgy emittec

(A). Fission reaction (B) Fusion reaction (C) Chemical reaction (D) Pair production
56. The energy releuid}by fusion of two deuterons into a Hellum nucleus is about:
A) 24 Mev (C) 1.02 Mev (D) 7.2 Mev

- two up quarks and one down quark is: (2 Times)
(B) Neutron (C) Boson (D) Lepton
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58. Three up quarks combine to form a new particle, the charge on this particle is.
(A)le (B) 2 e (C)3 e (D) 4 e

59. Which of the following belong (o “hadrons” group:

(A) Proton (B) Electron (C) Muons (D) Neutrinos

disintegration per second: (2 Times)

60. Curie is large unit which equals to *
(D) 3x10

(A) 3.7x10" (B) 3x10* (€) 3.7x10°
61. Particles that experience the strong nuclear force:
(A) Hadrons (B) Leptons (C) Photons (D) Quarks
62. The particles equal in mass or greater than protons are called: (2 Times)
(A) Leptons (B) Baryons (C) Mesons (D) Mouns
63. A pair of quark and anti-quark make a: (3 Times)

(A) Meson (B) Harden (C) Lepton (D) Baryon
64. Every particle has corresponding antiparticle with:

(A) Same mass (B) Different mass

(C) Opposite charge (D) Same mass and opposite charge
65. Which group belongs to Hadrons: (3 times)

(A) Protons and neutrons (B) Muons and neutrons

(C) Photons and electrons D) Posit |
(S:).ghe number of typ;e.r; of quarks is: bt bk Ec'((?:i:nes)
B)S C4
(G:) m;ch of the fnlln}ui;igs are not hadrnns{? } 2k
ns B) Mesons C) Prot
it o o {C) Protons (D) Neutrons
(A) 1.6 x 103 (B) 1.6 x 1010L ok B /
kg kg (D) 4::_
- 69. Absorbed Dose “D” is defined as: h (4 timis]
(a) M/E (b) E/C (c) C/m (d) E/M
(7!:;. Two down and one up quark make:
a) Proton {b) Neutron '-
71. A proton consists of quarks which are: il i S0sitron
(3) 2 up, 1 down (b) 1 up, 2 down () all up }: t]?ﬁ,
72. Which one is a better shield against y —rays: (2 )ﬂﬂ o
(A) Wood (B) Lead . (C) Aluminum o
73. The range of weak nuclear force is of the order of. [ ater
(A)10%m (B) 10 m (C) 107 m 22
74. The building blocks of protons and neutrons are called: e
(_A_) lons (B) Electrons (C) Positrons

(D) Quarks

75. The bombardment of nitrogen with a-particie wi| Produce: (2 times)

" (D) Positron

~ (A) Neutron (B) Proton

(C) Electron

[
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(ﬂ] 'W‘t‘ﬂl\ nucleart force

(c) electromagnetic for
81. HVdI’ﬂﬂ:‘-‘n homb is ;
(3) nllf't‘.ﬂ fiIssion :

82. Various types of cancer ar ted by:
(a) carbon — 14 D) NICK obalt - 60
83. The Rest Mass Energy of an ele

s 1B{s o -
 r'eaciion I.L'“ Lht‘”“fﬂ.l I’E'E!Ctlﬂﬁ

(d) Strontium =90
tron positron pair is:

(3) 0.51 Mev (C) 1.2 Ve (d) 1.00 Mev
N~y

84. In the reaction, X+',0 N + YHe. X is

(A) 1H (B) i1 (D) Ve

85. Binding energy per nucleus is maximum for:

(A) Helium (B) lron ) Radium (D) Polonium

86. 0.1 Kg mass will be equivalent to energy

(A) 5x10% ) (B) 9x10 (C) 6x10'* ) (D) 9x10%¢ |

87. The specially designed solid state detector can be used to detect:
(A) a -rays only (B) B—rays only C) Y-rays only (D) X-rays only
88. Radio Therapy is often used in the treatment of Cancer with.

(A) lodine-131 (B) Sodium-34 (C) Carbon-12 (D) Cobalt-60
89. The existence of Positron was predicted by:

(A) G.P. Thomson (B) Dirac (C) Germer (D) Newton
90. 1 rem is equal to:

(A) 0.1 Sv (B) 0.01 Sv Cl 10 Sy (D) 100 Sv
91. Subatomic particles are divided into:

(A) Six groups (B) Five groups (C) Foru groups (D) Three groups
92. The quantity called the absorbed dose “D” is:

(A) E/m (B) E/C (C) m/C (D) C/E

93. Number of neutrons in’35U:

(A) 92 (B) 235 (C) 143 (D) 237

ANSWERS OF THE MULTIPLE CHOICE QUESTIONS
| 4 | . -7 | 10 | 11 [ 12| 13 | 14

SHORT QUESTIONS OF CHAPTER-21
ACCORDING TO ALP SMART SYLLABUS-2020

do you mean tlcal volume? (8 times)
The mass of uranium in which one neutron out of all neutron out of all neutron
produced in one fission reaction produces further fission reactions is called

Critical mass. ol di ey (“ m,
Define mass nd binding energy.

=iy -d;fh:ﬂmaass of the nucleus is always less than the total W the
protons and neutrons that make up the nucleus. The difference | WO

- SO masses is called mass defect. :
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. The missing mass Is converted into energy at the formation of
tEu nucleus anﬁ Is called binding energy. :
3. Show that 1 u = 931 MeVby using the relationE = (Am)c®. (3 times)
Ans: Since lu=166x10"""kg
S0 = (Am)ct |
E = (1,66 x 10727)(3 x 10%)*
E=1494x 10" )
g o 1494 X 107 v
T 1.6X 10719
E =931 x10°%eV
E =931 MeV
Hencel u = 931 MeV
tm _ Explain the term mass defect. (3 times)

i The mass of the nucleus Is always less than the total mass of the

protons and neutrons that make up the nucleus, The difference of the two
masses Is called mass defect,

5. How much energy released when 1 amu converted into energy?
Ans: 1 amu = 1.66 x 10°*" kg
Theenergyof 1 amuis 1amu = 1.494x10719/

1 amu = 931 MeV
! H are E-w nucLi unstable? (18 times)

Ans: Heavy nudei are unstable because their binding energy per nucleon is less than 'ighter

nuclei. So less energy is required to break heavy nudei and becom
7. What do you understand by Radio Actlvlt:? e ik

Ans: The elements having charge number Z > 82 are unstable and they emit invisible

radiations which affect the photographic plate. Such elements
radioactive elements and this process is called radioactivity. RS
8. Differentiate between parent and daughter element,

Ans: The change of an element into a new element due to emission of radiation is

called radioactive decay. The original atoms is called m
element for ' arent el
| med due to this decay is called daughter elen'?mnt. g e

3
:;' If:}fdmwtwlubvﬂ-mlnlnnmtlsﬂummmlsm?

-zggv = ’%3'1‘}: + ;H e

ZHTh ulh HSR 4

| ~ 90 ggiin + :HE

So, If ?33U decay twice by a — emission then it will be converted into 2Z3Rn.
Apuﬂclo.ﬂidum"mulmluﬂon.khumﬂ‘. Why?(11

pe ,; mMmlms large amount of
What is radioactive decay? Give o

. i}wwb;ﬂ_‘ﬂ-;- P T N R P Pr R Ry LR b ;Hl,;f;: 3 H .
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R
g The mass number of the nucleus decreases by 4, and the change number
o decreases by 2 during the emission of a - particle from any nucleus
it Is given by the equation
B TN
y ) ’ ! .|[J'Fr
ﬂl‘l Qine decay constant. (3 times)

Decay constant of any element Is equal to the fraction of the decaying atoms per

Ans:
unit time
E‘;N’/
p N
Ot
Its unit is s |
What fraction of radloactive sample decays after two haif-lives have ela [

15 (6 times)
Ans: number of atoms at initial stage = N,

number of atoms decayed after first half — life = N,

1
..:——H)
lives 5\3 No

number of atoms decayed after two half — lives = :‘-Hﬂ

number of atoms decayed after two half

1 1 L
Sototal number of atoms decayed = 5N, + No = =N,

3
fraction of atoms decayed = < N, X 100% = 75%
] 16. M nucleus has a half-life of one year, does this mean that it will be completely

_ decayed after two years? Explain, (4 times)
Ans: No, it will not decay completely after two years.
3 number of atoms at initial stage = N,

1

number of atoms decayed after first year = 3 N,
number of atoms decayed after two years = E(%NQ)

number of atoms decayed after two years = :Hﬂ

17. What are the relation between decay constant A and haif-life (7,,,)of a
radioactive element?

Ans: The relation between decay constant (4) and half-life (T%) is J.T% = (0.693

18. Define half-life of a radloactive eé;ment and write its formula.
Define Half Life of a Radloactive Emmmummmm
Life and Decay Constant?

Ans: The half-life Ts of a radioactive element i that period in which half of the atoms

decay. lation between half-life and decay constant is
Lk Ti A = 0.693

19.  Define half-life and discuss its dependence.
Ans: Definition: The m-life T.2 of a radioactive element is that period in which half

" It Is related with a decay constant 4 by formula p
0693
ey 3

/
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of Radiation with matter:
particles ' a
electrons Explain. may lonize an atom without d“"_p..

without hitting a are electrically charged particles, so the

o articles. ah atom either by repelling or attracting
| ne flu
Ans: “"efF‘i:::; c:::: i-‘.wo fluorescence substances.
requency and re.c 5 @ property of absorbing radiant ene
-emittin - = el
;:f,ﬁgnmgg"““c Spectrumg energy of low frequency in the uiqim,_,yrf,;i:’ﬁ-‘
substances like zinc ium i ;
4 Droduce kil Inc sulphide, sodium iodide and barium platine y
i Y€ a brief account of | =
ntera
-3 ction of various types of radiationg

b Interaction of o - Particles with matter: with

An a - Particle has a well-defined

which is
ii. It loses iglled range of a

molecules in matter

fii. Q - parti 3t
cle ioni atOms ang
V.. The range of o f;i?g;;;ect elastic collision or by electrostatic attract;
v aensm’ of the medium and Fupneig:tsi; D e Charge, mass E"Efsvr;\f ttrf? 4
4 ~ Particle is ap N potentials of th ¢ € particle
:gﬂisht Path. Out 7000 times massive than an zlﬂeﬁ;';;ﬂfsghetmed;um
er Cﬂn‘llng fos & . I moves in d
becomes an =S @ = particle capt |
s eutral ptures two ele
Interaction of B oy UM 3tom €trons from the medium ang

-~
=
g
3
Q
~4
-
1
>
o
3
o
=

Striking some

anide coated St':re:-rl:: PR lige 2inc

In terms of

2" yea:

Ans:

28.

Ans:

I
il
il

29.

Ans:

30.

Ans:

31.

Ans:

32.

Ans:

33.

Ans:

34.

Ans:

35

35{ :
Ans:

37.

Ans:

An.s:

Briefly explain what is meant by Quenching?

— E——— T T T —_— - - - - - > S - - - —_—

Physics (ALP Smard r,ll;,ﬂ.-i.ﬂufi;

;-1.!! R i daal ||!| i .I||'|r'|

he captured el ke 4 . "

WI'l,-]* il‘lf['lrl‘i'l ]I. F .”I'l_.'l' vi‘"l“- | |-1F-:1*‘ l'l-r' {}'.|L}.‘| fif 'r"r'}'-k !*{ r..'.' infifian

article in Wilson ud o (4 times)
pal

lonizing power, 50 IS ;L't”l |5

The model 0 that they can

In a Wilson | i Chambet

ﬂlp'rh.! partu [ have larger mas
straight
Beta partici
chorter and discontinuou
Gamma particles have no
definite track along its path
Briefly give the uses of (a) Wilson cloud chamber (b) G.M counter

Wilson Cloud Chamber .
it provides information about the change in mass and energy of radiating

particles.

G.M. Counter

It is used to determine the range and penetrating power of ionizing particles.
What is self-quenching in Geiger Muller Counter? (2 Time)

A small amount of gas (bromine or ethanol) is added into the GM counter is
called self-quenching or internal quenching.

In GM counter the phenomenon of quenching Is to save the counter from
spurious or false counts.

What are thermal reactors? ’
The thermal reactors are called “thermal reactors” because the neutrons must

be slowed down to thermal energies to produce further fission. They use natural
uranium or slightly enriched uranium as fuel.

Why Geiger counter is not suitable for fast counting? | |
Geiger counter is not suitable for fast counting because of its longer dead time (=
10~ *s). The positive ions take several time as long to reach the outer ca_thqde,
because positive ions are very massive than the electrons. During this time
further incoming particles cannot be counted. This time is called as the dead time

of counter which.delays fast counting system.

What is the function of control rods in nuclear reactor?

Control rods made ot Cadmium or Boron are ysed for the control of number of
neutrons, so that of all the neutrons produced in fission, only one neutron

produces further fission reaction. :
In case of emergency or for repair purposes control rods are used to stop the

ina greatel

ave | mace and less

onizing power, so its path is thinner,

mass and high penetrating power, so its leaves no

* chain reaction and shut down the reactor.

Why does a Geiger Muller Tube for detecting y — rays not need a window at all?
For detecting y — rays, a thin end window becomes useless because of the high

penetrating power of y — rays.

Write a short note on Geiger Muller Counter. _
Geiger Muller Counter is a well known radiation detector. A high potential

' ' the
difference is applied between cathode and anode to attract ions Pruduce:::l by
interaction of 'r:’;diatinn with principal or inert zas. Current pulse is amplified and

registered electronically. Its dead time i_s equal to 10%s. A small am_nunit ufd &
quenching gas having ionization potential lower than principal gas is mixed w
principal gas to prevent the emission of secondary electrons when positive ions

strike the cathode.
It is used to determine the range and penetrating pow

' : ine) having ionization
In G.M tube, a small amount of quenching gas (e.g brom
potential lower than principal gas IS mixed with the principal gas to prevent the

emission of secondary electrons when positive ions strike the t_';:.lathv::»t:ha. This is
self — quenching. Electronic quenching is also in common pra ce.

What is the use of nuclear reactor and draw its diagram. J
In a nuclear reactor fission reaction produces heat. This heat is used to produce

steam which in turn rotates the turbine. Turbine rotates the .generatur which
produces electricity. | -

er of ionizing particles.

e —
e
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Here the products are daughter nucleii
45 Explain briefly fission chain reaction.
38. An-S‘ if only one neutron out of all the neutrons created in one fission reaction
o (H.W betl'}mES the cause of further fission reaction. The other neutrons either escape out or
1 Ans: uﬁi\:?}lgesl and disadvantages of nuclear power are given below cnm to th are absorbed in any other medium except uranium. In this way, the fission chain
ir-: 15 Advan Sous _fl.lﬂl generated power, ; reaction proceeds with Its initial speed.
{ & . - -
M 1. Much more energy i prod : BT Topic X: Fusion Reaction.
l 3 1. Produces no ﬂ“’lsl'yﬂ:l:icntall‘;?lligt-iinlkg of uranium =2 x 10’ kWh) ' factors make a Fusion reaction difficult to achieve? (17 times) [GAY))
| . Electricity produced in this way T T e il fual OR Itis more difficult to start a fusion reaction than a fission reaction. Why?
il iv. ﬁ,utgum Emprated Ans: A fusion reaction requires large energy and temperature, up to million degrees
'ﬁ 1 Dhisdvantascs. can be re-used whereas used fossil fuel can’t. centigrade. So a fusion reaction is difficult to achieve.
1 1. Uranium mining i by 47. Distinguish between nuclear fission and nuclear fusion.

1 il. Nuclear waste &%ﬂb%mmm’mm'“} : Ans: Nuclear Fission: Such a reaction In which a heavy nucleus like that of uranium
| fuel can be. through areas of population whereas foss;| splits up into two nuclei of roughly equal size along with the emission of energy

is called fission reaction.
For example

on. Give two examples of such two reactions. 2351/ 4 in — 1325n + 133Mo + 3n + Q

Nuclear waste is very injurious and harmful to living things.

chah

i '—'am :musﬂ:lke that of uranium splits up into two And |
& emission of energy is called fission .. 330 + fn — *iXe + 55T +3n +Q .
235 13 r Fusion: A reaction in which two light nuclei merge to form a heavy
zgg i *E: T lﬁ’sﬂ + 1211"“0 +3n + Q | nucleus is called fusion reaction. It requires very high temperature.
92U T on — “gXe + St + 31n + 0 .« 48. Whatis fusion reaction? | |
3 summ,d“""'"""""“mwmmn Ans: Nuclear Fusion Reaction: A reaction in which two light nuclei merge to form a

controlled nuclear reaction ? heavv nucleus is called fusion reaction. It requires very high temperature.

Topic Xl:Radiation Exposure:

ranium n ire.
el R ucleus, it is called 49, State the advantages and disadvantages of nuclear power.
led as un produces further fission the Ans: Advantages and disadvantages of nuclear power are given below
“'::ntrou;.d chain reaction, n 1t will grow Advantages:
mass? i. Much more energy is produced (i.e. 1kg of uranium = 2 x 10’ kWh)

ii. Produces no environmental pollution.
jii. Electricity produced in this way is far cheaper than fossil fuel generated power.

s iv. Nuclear waste can be re-used whereas used fossil fuel can’t.
Rl s Disadvantages:
a .h':w ﬂud::m' | iv. Uranium mining is more dangerous than coal mining.
size along with S like that of uranium v. Nuclear waste can’t be transported through areas of population whereas fossil
the emission of splits up | fuel can be.
*rgy Is called | vi. Nuclear waste is very injurious and harmful to living things.
Write any two uses of radiography.
(i) The y — rays radiographs are used in medical diagnosis such as to
ggterrnine precisely the size and location of a tumor in brain or other parts of
dy.
(iii) Cracks or cavities in castings or pipes can be detected by scanning.
What is radioactive tracer? Describe one application in medicine and
agriculture.
Radioactive tracer is a radioactive isotope which acts as an indicator or tracer
that makes it possible to follow the course of a chemical or biological process.

They are used in :

Medicine to detect malignant tumors.
\griculture to study the uptake of a fertilizer by a plant.

»ntiate between Baryons and Mesons. (3 times)
: The particles equal in mass or greater than protons are called baryons.

It is made by 3 quarks.
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: The particles which are lighter in mass the
quark and an antiquark makes a mesan.

in protons are called Meson
. iln

A pair

53.  Give the names and charges of Quarks.
OR  Name different quarks according to Gell-Mann and G.Zwelg quark theory
Ans: The names and charges of quarks are as follows
Name Symbol Charge
Up u + ie |
Down d - 3‘-9
Strange s - %e
Charm ¢ - ;:e
Top t %3
Bottom b ER.

| 3
54.  Protons and neutrons are formed by what type of quarks? Show the diagram,

Ans: Proton is formed by two up and one down quarks.

5 - -
- j -

(10 times)

Weak nuclear force

xint ¢ b (2 Time)
| .mofe absorl?ed from an ionizing

R A Sty P
icles. They (4 times)
e i -i-t_oaf.re composed of other »
8 Nucle hrc'e,“m are protons, »

2'“’ i_E'-” nanrt Iﬁ;“qill”'t n]”‘.gl”}
gu———

OR Differentiate betw:
Ans: Hadrons; These

Hadrons and Lapt«

er cles. They are composed of other

" ;nulnt_‘”y pal all Ld!) { I ps ol ha irons are ]lﬂl{”l"r,
el ,

neutrons, mit Cl rorce

Lﬂ_ptﬂﬂﬂ lI"Il!' y ol i Ddl Yy ! MOt eXneriences llt[{}nﬂ n“{'lt;‘"

force The exampie | 1apt ) @] muons and neutrinos etc
1dia 5 I unit/

ﬁz wlhﬂt IS meant !."'"f' GOose OF raadl
L] | o |
Anst Radiation dOSE€ 15 & THEALTE - re to radiation, There are
three kinds of dos
(1) Absorbed dose: 11|
mass

nosited by radiation in a

!'I
Its S| unit is Gy

(Ill EqUiUﬂh*.“af dose: It | 1 1O 0 1 Orgdri
L) RO
' Its Sl unit IS Sv
(iii) Effective dose: IL 1S Ca . .- e body. It is also measured In Sv.
63. What are Leptons? VWrile its examples
Ans: Leptons are element artic they do no rience Strong nuclear force,
1O md neutrinos etc.

The examples of Le
64. Define hadrons, Also d
Ans: Hadrons are compose!
They experience strong n
hadrons.
The particles equal in mass or greater |
made by three quarks.
The particles which are lighter inn
quark and an antiquark makes a mes

LONG QUESTIONS OF CHAPTER-21

ACCORDING TO ALP SMART SYLLA2US-2020

LU

tween baryons and mesons.
yarticles which are called quarks.
. neutrons, mesons etc, are all

" protons are called baryons. They are

han protons are called mesons. A pair of

1. What is radioactivity? Explain the nuclear transmutation.

2. What is radioactivity? Discuss emission of « fand 7 particles from radioactive

nuclei.

(4 Times)

3 ' Geiger Muller Counter.

8. What is nuclear reactor? Draw its diagtam and describe function of its main parts.
5. Describe the principle, construction and working of a Wilson ciaud‘chamber.

6. Define and explain the principle, construction and working of a solid state detector.
7. What is nuclear reactor? Explain different parts of power reactor.

8. Explain principle, construction and working of a Nuclear reactor.

9. What is a nuclear reactor? Describe its four important parts.

(3 times)
(3 times)

10. at is Nuclear Fission? Explain Fission Chain R ction in detail.
? Explain Fission Chain Rea |
11. Why nuclear fission reaction considered as a chain reaction? How can it be

controlled?
12. What is fission chain reaction? Describe controlled and uncontrolled fission chain

- Caction.

is nuclear hV this reaction has not been brought under control? How

sun is issuing out tremendous amount of energy’?

- 14. Define and explain the Fusion Reaction with examples.

B e
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NUMERICAL PROBLEMS OF CHAPTER-21
ACCORDING TO ALP SMART SYLLABUS-2020

Lopic L Vass Defect and Binding LnetRy
1. Find the mass defect and binding energy of Tritlum, If the atomic may,
Tritlum Is 3. 016049 w, (6 Time)

Ans:  Given thatatomic mass of tritium = mg = 3.016049 u
atomic mass of proton = my, = 1007270 u

atomic mass of neutron = my, = 1.00B66S u
mass defect = Am =7

§ binding energy = B.E. =7
AR Sincedm = Zm,, + (A = Z)m, ~ m,
Am = 1(1.007276) + (3 = 1)(1.0086) = 3.016049 [= 0.008557 y]
AndB. E.= Am X 931 MeV = 0.008557 x 931 MeV [= 7.97 MeV |
2. Find the mass defect and binding energy of the deuteron nucleus. The

. experimental mass of deuteron Is 3.3435 x 10°%7 kg.
Y | ple No. 20,1

Ans:  Given thatmass of proton = m, = 1.6726 x 10" *"kg

T T A Do
e

i
!n.
o

i

|

mass of neutron = m, = 1.6749 x 10" ?"kg :
mass of deutron = my = 3.3435 x 10"%" kg '
mass defect = Am =?
binding energy = B.E.=? | \

SinceAm = m,, + m,, — my
Am = 1.6726 X 107%" + 1.6749 x 10~?7 — 3.3435 x 1027

= 3.9754 x 1073 kg

B.E.= (3.9754 x 1073%)(3 x 108)2

B.E.= 3. 5729 X 10'13]

& 3.5729x310"13

B- —— 'V

1.6x10~19
=2.33 x 10% eV = 2.33 MeV

AndB.E.= Am c"

2331
32U — Z3Th + $He
“5Th — *3Rn + He

S sheet of lead 5.0 mem thick reduces the i o

factor 0.4. Find half value thickness of lead . '-_'
intensity to half of its initial value, * mo
n=S.0mm = Sx107m ML R

L=04 . h0SKEE

g & o — e
i o .1t ‘r . - -' o E
> e S - i

b e —

e yoar

04/ =1 "
0Ad=/] =1l¢"

an both sides, we get

faking 'n
0 4)=Ine *

In(0).4) JAx,

_‘l“| ’ ‘IUIF]

;‘11 ”' ”Ifl “]
[, = le " 0.5/, = [0 "

L

(.5 ¢
In(0.5) = In(e ")

Similarly 0.693 = - ux,
ux, =069 = (i)

Dividing equation (i) by (i)
ux, 0916

e —

-y,r;, 0.693

X _ 0.693

% 0916

0.693 o 0.693 5%107 =3.79%107 m=3.79mm

Xq =

0916 0.916

' rtifici oacti .Itlsuudfarﬂnmmntalhumln
n o half-ife is b the ::umz of a hospital 20 mg of lodine-131 Is

thyroid gland half-life is 8 days. In
mnt.'llt.m received from the laboratory 48 days ago. Find the quanthﬁ of lodine-131
erefore in 8 days half of the jodine decays.

In the hospital after this pcrliog-d i@
. g s
Sol:As the half-life of iodine is 8 day of lodine present after every 8 days.

Given below in the table is the amount
Interval in days Quantity of iodine
0 20 mg
8 10 mg
16 5 mg
24 2.5mg
32 1.25mg
40 0.625 mg
48 0.3125 Mg S
Thus 48 days after the receipt, the amount of iodine 131 left behi::n nn:g : h.m:-. o

2. The element 231 Pa is unstable and decays by f — e =

1 nuclel.
hmnmmmﬂnrmcﬂw-ndtludaw w
Sol:Half life = T'1 /s = 6.66 hours=6.66 x 60 X 60 sec -1-1.23976 sec
(a) Nuclear reaction=? (b) Daughter nucle 7 nd Its mass nu Gt

In case of § emission the charge number Increase by

_4—4
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3. Find the energy associated wlth the following reaction

| : our choices for each objective > question as .
‘4~+;HE""‘ 1?o+ H Note: You have IC CNOICE Or e€achn object LYPE€ question as A. B.Cand D [ he

mdmﬂenﬂuslgn indicate? 3 choice which }“'uru think i;a_ t:‘lrﬂ:k[. fill that circle in front of that question numbr with
Sol:  The given reaction is marker or pein. Cutting of filling two or more circles will result in zero mark in that
4N + *He - 1?0_-;-;;! 0= question.
O s rsaction i Energy requlred fnr reaction | 1. Electric lines of forces are parallel and equally spaced, then electric field is: (2 times)
14N + 4He — 170 + H (A) Weak (B) Strong (C) Non-uniform (D) Uniform
oW - i ; ; ! 2. IF a charged body is moved against the electric field, it will gain: (2 times)
Am = 13 0057 — 13 0069 | 3. . mho m ‘is the Si unit of: (3 times)
Now energy is Am = 0.0012 u (A) Conductivity (B) CGT‘IiﬂUC[HHEE | 1_!7..}-R9-::.|5tance ' (D) Fapaf}tance
| ; | AE = Am (931 Me V) At = 931 Me V 4. Temperature co-efficient of resnstmtv_:s measured in: (3 Times)
g AE = —0.0012 x931 . Nk (B) Qm (C) K™’ (D) K
| The A g AE = —-1,12 MeV 5. The magnetic force is simply a: (4 Times)
pu m 871 SAOWE thar this enecry 1< requived (0 SHEL Yhs rétion. (A) Reflecting force (B) Deflecting force (C) Restoring force (D) Gravitational force

.!. 4. Calculate the energy (in MeV) released in the fdlnwlng fusion reactiom? [[aR'7)

; *H+3H - %He+ In . 6. Tesla can be written as: (3 times)
| - , | (A NAm~—* (B)NA™'m™* (C) N"*Am™* (D) NA™'m
I £ | 4@ : ;::fggi:e,—;zi:t‘;un‘;i- _z-;{ +31H - jHe + }n . 7. The Sl unit if induced emf is:
i An The given reaction is (A) Ohm (B) Tesla (C) Henry (D) Volt
i | As Mass defect = Am = (Ma:fo;‘l-’:a; *Hgf -I;ﬁtn : 0 : 8. If we make magnetic field stronger the value of induced current: (2 times)
’ = (2 QM»IQZ +3 0160503;5 (4.5326-5(1??10;0;{:5; Mass of ; ﬂ) (A) Decrease (B) Increase (C) Vanishes (D) Remains constant
- = 5,030152 - 5. 011253 ) 9. The most common source of alternating volitage is: (2 Times)
| 41, . N ' “ 0.0 18888 11— 5. (A) Motor  (B) Transformer (C) AC generator (D) All of these
L Ans | | IRy o AE Am x. 931 Melf e | | | - 10.  The sum of positive and negative peak values is called: (2 times)

| w,.,_ Since the Earth Is _(A) Averagf:' value (B) rmsvalue (C)peak value (D) P- P value
ﬂl can ﬁn;l this element In - 11.  Curie temperature for iron is: (4 Times)
(C.W) (A) 0K (B) 750 k (C) 1023 k (D) 378 k
12.  Out of the following which material is brittle: (2 Times)
- (A) High carbon steel (B) Aluminum (C) Copper (D) Tungsten
13.  The potential barrier for Ge at room temperature is: (4 Times)
" (A)0.3volt  (B) 3 volt (C) 1 volt (D) 5 volt
14. The potential barrier for silicon at room temperature is: (3 Times)
(A)0.3Volt (B) 0.4 Volt (C) 0.5 Volt (D) 0.7 Volt
| 15.  The value of Stefan’s constant is: (3 times)
@Since the pene :.; ; (A} 5.67 x 10'G.Wm 244 (B) 5.67 X 1U1°wm""k"
window in the L. (€)5.67 x 10-5Wm 2k (D) 5.67 x 10-“wm k*
N 16, The energy of electron in the 4'" orbit of hydrogen atom is: (3 tlme;)
(A)}-2.51ev  (B)-3.50 ev (C)-13.6 ev (D) -0.85 ev
e 4 (unified mass scale) is equal to: (2 times)
(A)880 Mev  (B) 931 Mev (C) 931 ev (D) 931 Kev
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OR 'Wri:: ::aracteristics of electric field lines. (7 Ti ¢ IH-SH a7 T}
ii. Electric Iiﬂ: m';ertiﬂs of electric field lines. Times) Objective ime : 20 Minutes
OR Comment n?'tt;hfﬂrce never Cross why? (24 t Note; You have four choices for each objective t | Marks : 17
iii. Define electric ff 'ild"i-dnrectwn of electric lines of force. Hmes) choice which you think is correct; fill SR R A, A,B,Cand D. T
iv.  Distinguish bEtwe intensity. What is its unit and direction? , " o] Gutt i Sl ill that circle in front of that - g L0
v. Why does th een electric field and field intensity ' (2 times) marker or pefi. utting of filling two or more ¢ gty at question numbr with
vi. Do bends iniﬁflnﬁﬂtﬂ of a conductor rise with a temperature? (2 times) question. ore circles will result in zero mark in th
B e vt resistance? B2 7. 5 es) 1. The electric field S
viii. Whatis thermi“m? Describe its two uses. (10 times) ; B created by positive charge Is:-
bx. ggne Tesla anﬁﬂr?itii;ﬁ \i‘ts twc; applications. E% E”"Es ) (a) Radially inward (b) Zero (c) Circul (2 times)
X. n _ its formula. limes) ar A\ vadl |
Xi. Beﬂn: rmngg::::!c guu give its unit. (2 time:; (d) radially outward
88 Definém ic flux and magnetic flux densi (2 times) 2. The unit of Electric intensity other th -
3. wmm;tgmﬂ“" and solenoid. R (4 times) (a) ¥/ o er than NC™ is:- (2 time
. Does the inducedr;:'l??i EUSHY parss. 4 ) / m (E}V/ - (d N/ X
ways act to decrease th fi- )
i. Does e magnetic | V
the inzih:cie':id::: d emf in a circuit depend upon th 4 0 thrmgg T ifrfur:}um 3. IFfourth band is missing on resistance, it
wm--ctpet,, IRl e @ Tmes
' uso n 1 . % )
v idal current has rms value 0? lmft bifc:;te :mg';s i elec"“"gg”é?ﬂ TA) : :hen-stat_ca" be used as: \D) X 20 %
") &Eeﬁntlate between peak val aximum or peak value? otential divider (B) Rectifier (C) Ampli (2 times)
vii at is the root mean s ue and peak to peak val 16 Times) . 5. Magnetic flux densi Mpdlties (D) Oscill
vii g:’ftl":"ﬂulsh between crystalline ilIu:’! of current Explaainue' 4 Times) | (A) Weber B oy (2 ti e
‘ e an . ; .
::’It . Define ::Tvi:tca?llléttice amorphous or glassy solids. % %TES) 6. Work done on cha(ngL:UEberI/ 2 6} tema (D) :‘:;?s
. . GIVEFfE:.I:":t Elhffse on a n-type or p-ty i 3 Times ' (A) Maximum (B) z;::rt cle moving In uniform magnetic fleld ls: {2 times)
i Define deblet! cations (or uses) of a tnpe substances? 4 Times 7. Emfisind (C) Minimum _
" Thirite At aiors region photo diode 16 Times) nduced due to ch (D) Negative
i. Asa s;hli?its.;::; r;o any SIX parts. ' 2 Times) &) Ghatge (B) Curr w o (2 times)
| : r
i wﬁﬂ 235 the Ioﬁue:gﬂ::ggﬂit“ﬂow. why does it fi gelimes) 8. The notation for Henry :-“ (C) Magnetic flux (D) Electric field
b i e e oty ey g umsar Kt g umes M vsa ) N (8 Times)
- m?in how line Spectrﬁn we say that the atom is ex x-rays? Explain (8 times) 9. The phase angle at (C) V'.5.4 (D) V.S.A"
el :lsﬂmscenc,? m can be used for the ,d;fiﬁgﬁd? ' ((215‘;‘.‘95) | (A) = +ve positive peak Is: (34 -
' 0 you me © Identitication of el Hnes . (B) m 3n e
viii. Defin an by critical m | N OF elements. - C) ==
i peine mis et g vy 0" AnAC Volmeter resds 201, = oor
MeV by using the relation; = 8 times) g B)380V ts peak value will be: (2 Times)
5. WTHME questi z E= (Am)cz 10 times) 11. Good ¢ (C) 311.12V
I’ Define electric fl Each on ca l i AL A 1(3 tlmes) onductor have caonductivi (0)300 Vv
il . Find electic o through a surfaceencio W @m)"  (p) 107’ tles of the arderaf: (4 Times)
at is wheat ' ce enclo n) "
6 ‘% gsemo-ﬂnd th:t mf,.'f’,:fgﬁ; ?;‘i'scﬂbe its construct closing charge. (3 times) (1:’ ;"; potential barrier for silicon is (€) 10° (€ (o) 107(Cm)”
v ex ! ' a S A e , milal Y . ;
7 (b) Define mﬂtlorilflnefr:F force on a ﬂm:f g pi: if-:ngnd working. How can [t 13, X (B)0.5V (3 Times)
R et Wik ram of A relation re¢ In magnetic field? (3 fums)  SE Tra:iu"’“’ of light ls: bk () 0.8V
alsow -L-C) series recon Ty L mes ' sisto
(b) What is meant thestrmn b pmg’ftle:.mm"m circuit. D (4 Times) 14. The “mr (B) LED (C) Diod (3 Times)
deformed material from th energy Darlvetfﬁ | . Discuss its behavior (A ral region of a transi it s (D) Light dependent resistor
8. (a) Define rectifi e area under force ot 2tion fo (4 Times) ) Base nsistor Is called.
(b) Define phgt;::'m What are its types? Dises i st 1 Energy in a Bk (1 TRTN (B) emitter (©) Col ' Biger
theory. ¢ effect. Give its expla A (8 Times (a)5009 en Platinum is heater, it b ar g (9] Neutre
9. (a) What are postulates of Bo Hhagty the b rectification.(4 times) 1 % (b)900° L e (2 times)
s peincibl Hes of ony's madel of the hydre e cuantum §.  Inan electronict ok Q) 1100°C (d) 1300°C
in principle, construction and w ARy, T8 Om? Show that radil of (1? deiped -(B;T:::Io:, b e e (SR
"4 working of a Nuclear re ‘"'""} (A) Which of the followi WIOR - iiReP O oy
(A) & -particle ) wing Is similar to electron: (2 times)
| B -particle (C) Neutrino (D) Photon
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2. Write
1S E necessary zero mside a charged rubber balloon  ballon i spherical? (7 Times
il. Give the statement of Gauss's law. Wr.te down its rnathematlca orm. (5 Times)
iii. Do electrons tends to go to of high potential or low potential? 20 Times)
iv. Define electric potential and give its S| unit. 2 times
v.  Define temperature co-efficient of resistance and write its formula. (3 times
vi. Describe a circuit that will give continuous gvarvina potential. 8 times
vii. Why the terminal potentiafdifference of a battery decreases when the current
drawn from it is increased? - > times
viii. What is short circuit and open circuit mean to you? 3 times
ix. State ampere’s law. Write down its formula. 3 times
X. does the picture on a TV screen become distorted when a2 magnet is broygp
near the screen? (22 Times)
xi How can you use a magnetic field to separate isotopes of chemrcal(ele ment?
19 Times
xii. Define Lorentz Force. Write its formula. (12 Trnes}]
3.  Write short answer to any EIGHT parts.
i Define induced emf and induced current. 4 Times)
i ne motional emf and write its formula. [2 times
iii. State Faraday’s law of electromagnetic induction. (9 Time
iv. Define Instantaneous Value and Peak Value of Current. (2 times
v How many times per second will an incandescent lamp reach maximum brilliance
when connected to a 50 Hz source? Explain. 10 Times)
m An Ac v?:}‘rneter re:dcs ZSOHI What is its peak value? 2 Time)
Y ﬂistirtuish bﬂweeﬂ Egsstta ic:t'ym' Amorphous and Polymeric Solids. g ;:mgs
ix.  Define stress and strain. What are their S| units? 13 Tm;s}
X dem:és o:he effec_} of forward and reverse biasing of a diode on the wgi;rh of }
xi erentiate between forward and reverse bi ; iz
xii ain di 3 Times
PO, [
are i -
ii. Whydon’t we observe a Eg;npm%% mmiﬁﬂf tl;la‘; fRSStiE (2 times)
ii ionization potential and excitation potential. ‘ght 15 times)
v e two postulate Bahr’s -atom.
vi.  Write four uses of X-rays. A H 7 Time)
m r'hv are hea:?f Ruclei unstable? * | isﬂg‘es) |
article, which produces more ionization, is Iess i
b ' Mﬂn Wh 1t
wﬁy mod'erators are used in the core of nuclear reactor? Sy ((21-,-, n.i,?f"')
-~. _StateGausssIawDeﬁve r elec m
n for electric ‘ﬂtensitv at a point near an in

"n ite sheet of charge.
- (b) What is potentionﬁeter? Give its COﬂStruuum (4 times)
uﬂlmmvn and how can it be used to find

: Explizlqglow e/m (charge to mass ratio) for (2 times)

el i

| ? rinciple of generation, transmission

'- are.af al (5 ﬂl’l‘lﬁ) |
| ndiadon Eate -l conductors,
~ the e €d on the basis of energy band !
What is a transistar?D scribe S (12 Times) -

s voltage gain. VORIPuLhS ﬁampliﬂer and calculate s
H St s ypinics Com) m TRRE. (PP ol ¢ 5, {12 Times) > S

l- Stltethe postulatesaf odel ¢ .;_ !I,ﬁ,,w g Ak s [!

pretation of Bohr's orbit tom : t?‘__, 'fi e m“ QB‘B“’E"“ l

: ‘mmisa nuclear reactor? ' g (3 Times) 3

3 tlmesl




