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7. A potentiometer can measure emf ofa cell because
D> Multiple Choice Questions (MCQs) \\— »» [CBSE 2020]
(@) the sensitivity of potentiometer is large.
DIRECTIONS : This section contains nultiple choice questions. (b) no current is drawn from the cell at balance.
Each question has four choices (a), (b), (c) and (d) out of which (¢) no current flows in the wire of potentiometer at
only one is correct. balance.
1. Inthe equation AB = C, A is the current density, C is the (d) internal resistance of cell is neglected.
electric field, Then Bis 8. Tworesistors R, and R, of 4 Q and 6 Q are connected in
(a) resistivity (b) conductivity parallel across a battery. The ratio of power dissipated in
(¢) potential difference  (d) resistance them, P, : P, will be [CBSE 2020]
2. Awire X has halfthe diameter and halfthe length of a wire Y @@ 4:9 (b) 3:2
of similar material. The ratio of resistance of X tothat of Y is () 9:1 (d) 2:3
(@) 8:1 (b) 4:1 9. A wire of radius r and another wire of radius 2r, both of
© 2:1 d 1:1 same material and length are connected in series to each
3. The voltage ¥ and current / graphs for a conductor at other. The combination is connected across a battery.
two different temperatures 7, and 7, are shown in the The ratio of the heats produced in the two wires will be
figure. The relation between T and T;1s (a) 4.00 (b) 200
@ I = © 050 @ 025
®) T, <1, 10. Emfofa cellis
© TI,=T, (a) themaximum potential difference between the terminals
| ofa cell when no current is drawn from the cell.
@ 7,= T (b) the force required to push the electrons in the circuit.
(c) the potential difference between the positive and
4.  The I-V characteristics shown in figure represents negative terminal of a cell in a closed circuit.
(a) ohmic conductors . (d) lessthan terminal potential difference of the cell.
(b) non-ohmic conductors . 11. An energy source wil} supply a constant current into the
() insulators load ifits internal resistance is .
(d) superconductors (a) very large as co'mparcd to the load resistance
5. If the resistance of a conductor is 5Q at 50° C & 7Q at (b) equal to the resistance of the load
100° C, then mean temperature coefficient of resistance (of (c) non-zero but less than the resistance of the load
material) is (d) zero
(a) 0.013/°C (b) 0.004/°C 12. Todraw a maximum current from a combination of cells,
(c) 0.006/°C (d) 0.008/°C how should the cells be grouped?
6. At what temperature will the resistance of a copper wire (a) Parallel
becomes three times its value at 0°C? (Temperature (b) Series

coefficient of resistance of copper is 4 x 1073/°C)
(@) 550°C (b) 500°C
(c) 450°C (d) 400°C

(c) Mixed grouping
(d) Depends upon the relative values of internal and
external resistances
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13. A cell of internal resistance r is connected across an 22,

14.

15.

16.

17.

18.

19.

20.

21.

external resistance nr. Then theratio of the terminal voltage
to the emf of the cell is

1 1 n n-1
() () © — @
n+1 n+l n
If n cells each of emf € and internal resistance » are
connected in parallel, then the total emf and internal

resistances will be
(b) &, nr

Under what condition will the strength of current in a wire of
resistance R be the same for connection is series and in parallel
of n identical cells each of the internal resistance r? When
@ R=nr (b) R=r/n
(¢) R=r d R—>o,r—0
The internal resistance ofa 2.1 V cell which gives a current
of 0.2 A through a resistance of 10 Q is
(@ 05Q (b) 08Q
() 1.0Q d 02Q
The figure below shows currents in a part of electric circuit.
Thecurrent i is

@) &L~ © ne, L () ngnr
n n

1 amp
(@ L.7amp i 1.3 amp
(b) 3.7amp 2 amp
(c) 1.3amp
(d) lamp .

The resistances in the (wo arms of the meter bridge are SQ
and RQ, respectively. When the resistance R is shunted
with an equal resistance, the new balance pointisat 1.6 /,.
The resistance "R’ is : {t

@ 10Q SQ RQ

(b) 15Q2

(c) 20Q2

(d) 25Q2 A A 100 -/, °

Sensitivity of potentiometer can be increased by

(a) increasing the e.m.fofthe cell

(b) increasing the length of the potentiometer

(¢) dccreasing the length of the potentiometer wire

(d) None of these

AB is a wire of potentiometer with the increase in value
of resistance R, the shift in the balance point J will be

(a) towards B . wi
(b) towards A
(c) remains constant A J B
(d) first towards B |

then back towards A4

In the figure in balanced condition of
wheatstone bridge

(a) Bisat higher potential.

(b) D isat higher potential.

(¢) AnyofthetwoBorD

can be at higher potential

than other arbitrarily.

B and D are at same potential.

d
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23.

24.

2S.

26.

27.

The resistance of an ammeter is 13 Q and its scale is

graduated for a current upto 100 amps. After an additional

shunt has been connected to this ammeter it becomes

possible to measure currents upto 750 amperes by this

meter. The value of shunt-resistance is

@ 2Q (b) 02Q () 2kQ (d) 20Q

Consider a current carrying wire (current I) in the shape of

acircle.

(a) source of emf

(b) electric field produced by charges accumulated on the
surface of wire

(c) thecharges justbehind a given segment of wire which
push them just the right way by repulsion

(d) the charges ahead

Two batteries of emf €, and &,(g, > ¢,) and internal

resistances r, and r, respectively are connected in parallel

as shown in figure.

(a) The cquivalent emf €eq of the two cells is between €,
andg,,i.e, g < Beq <&

(b) The equivalent emfe - is smaller than g

(¢) The Eoq is given by g, _= €, + &, always

(d)e, " is independent of internal resistances r, andr,

£y
r|

A< B
€, £

A resistance R is to be measured using a meter bridge,

student chooses the standard resistance S to be 100€2. He

finds the null point at /; = 2.9 cm. He is told to attempt to

improve the accuracy.

Which of the following is a useful way?

(a) He should measure I, more accurately

(b) He should change 5 to 10002 and repeat the experiment

(c) He should change S to 3Q2 and repeat the experiment

(d) He should given up hope of a more accurate
measurement with a meter bridge

Two cells of emfs approximately 5 V and 10 V are to be

accurately compared using a potentiometer of length 400

cm.

(a) The battery that runs the potentiometer should have
voltage of 8V

(b) The battery of potentiometer can have a voltage of 15
V and R adjusted so that the potential drop across the
wire slightly exceeds 10 V

(c) The first portion of 50 cm of wire itself should have a
potential drop of 10 V

(d) Potentiometer is usually used for comparing
resistances and not voltages

A metal rod of length 10 cm and a rectangular cross-section

1 ; ;
of lem x — cm is connected to a battery across opposite

faces. The resistance will be
(a) maximum when the battery is connected across 1 cm x

1
Ecmfaces
= >
URRENT -I-\LI
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28.

29.

30.

31.

32.

33.

34,
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(b) maximum when the battery is connected across 10 cm
x 1 cm faces

(¢) maximum when the battery is connected across 10 cm

1
X 5 cm faces

(d) same irrespective of the three faces

Which of the following characteristics of electrons
determines the current in a conductor?

(a) Drift velocity alone

(b) Thermal velocity alone

(c¢) Both drift velocity and thermal velocity

(d) Neither drift nor thermal velocity

Two sources of equal emf are connected to an external
resistance R. The internal resistance of the two sources
arc R, and R, (R, > R,). If the potential diffcrence across
the source having internal resistance R, is zero, then

(@) R=R,-R,

(b) R=R,;x(R;+R,)/(R;-R))

(C) R=R|R2 /(Rz _Rl)

(d R=R;R,AR;-R,)

In the circuit shown in figure, with steady current, the
potential drop across the capacitor must be

\% 2V

v
(b > 3 @ =

The current in the primary circuit of a potentiometer wire is

0.5 A, p for the wire is 4 x 10~7 Q—m and area of cross-

section of wire is 8 x 10~ m2, The potential gradient in the

wire would be

(a) 25mV/mcter (b) 2.5mV/mcter

(¢) 25 V/meter (d) 10 V/meter

Kirchhoff’s first law, i.e., Zi= 0 at a junction, deals with the

conservation of

(a) charge (b) energy

(¢) momentum (d) angular momentum

Drift velocity of electrons is due to

(a) motion of conduction electrons due to random
collisions.

(b) motion of conduction electrons due to electric field

E.
repulsion to the conduction electrons due to inner

©

electrons of ions.
(d) collision of conduction electrons with each other.
For which of the following dependence of drift velocity vy
on electric field E, is Ohm’s law obeyed?

(@) vqoc E2 ®b) vy= El2
(¢) v4= constant (d v4=E

(@ V

©

C

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,
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When a potential difference V is applied across a conductor
at a temperature T, the drift velocity of electrons is
proportional to

@ Jyv ®V © Jt @ T
In the absence of an electric field, the mean velocity of free
electrons in a conductor at absolute temperature (T) is
(a) zcro (b) indcpendent of T
(c) proportionalto T (d) proportional to T2
A current passes through a wire of nonuniform cross-
section. Which of the following quantities are independent
of the cross-section?
(@) The charge crossing (b) Drift velocity
(c) Current density (d) Free-electron density
IfN, e, T and m are representing electron density, charge,
relaxation time and mass of an electron respectively, then
the resistance of wire of length ( and cross-sectional area
A is given by

m/( 2mtA Ne?tA
@ NezAzt ® "Ne2¢ Ne? ¢ © 2m¢
The example of non-ohmic resistance is
(a) diode (b) copper wire
(c) filamentlamp (d) carbon resistor
The electric field intensity E, current density J and specific
resistance k are related to each other through the relation
(@ E=Jk (b) E=Jk (¢) E=k4J (d) k=JE
Nichrome or Manganin is widely used in wire bound
standard resistors because of their
(a) temperature independent resistivity
(b) very weak temperature dependent resistivity.
(c) strong dependence of resistivity with temperature.
(d) mechanical strength.
Two resistors A and B have resistances R, and Ry
respectively with R, <Rp. Theresistivities of their materials
are p, and pg. Then

chA
(d) 2mrtl

@ pp>pg

(b) po=rPp

©) pa<rPp

(d) insufficient information to predict relation

The figure shows the R

circuit diagram of five _m_m\_
resistors, a battery and a ™ P WA
switch. If the switch S is -

closed then currentdrawn s° Jils

from the battery 3R 6R

(a) increases MA B

(b) decreases

(c) remainssame

(d) initially increases and when the resistance R gets

heated then decreases.
In the network shown below, the ring has zero resistance.
The equivalent resistance between the point A and B is

(a 2R a
(b) 4R B

() 7R Q
(d) 10R
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45.

46.

47,

48,

49.

S1.

53.

54.

In the circuit shown in Fig, the current in 4 Q resistance is
1.2 A. What is the potential difference between B and C?
(a) 3.6volt i), 59
(b) 6.3 volt A
©) 18volt
(d) 2.4volt 1F

Kirchhoff’s first and second laws for electrical circuitsare

consequences of

(a) conservation of electric charge and cnergy
respectively

(b) conservation of electric charge

(c) conservation of energy and clectric charge
respectively

(d) conservation of energy

Emfofa cellis

(a) the maximum potential difference between the
terminals of a cell when no current is drawn from the
cell.

(b) the force required to push the clectrons in the circuit.

(c) the potential difference between the positive and
negative terminal of a cell in a closed circuit.

(d) lessthan terminal potential difference of the cell.

When potential difference is applied across an electrolyte,

then Ohm’s law is obeyed at

(a) zeropotential (b) very low potential

(c) negative potential (d) high potential

To draw a maximum current from a combination of cells,

how should the cells be grouped?

(a) Parallel

(b) Series

(¢) Mixed grouping

(d) Depends upon the relative values of internal and
external resistances.

A cell of internal resistance r is connected to an external

resistance R, The current will bemaximum in R, if

(@ R=r (b) R<r (c) R>r (d) R=r22

Under what condition will the strength of current in a wire

of resistance R be the same for connection is series and in

parallel of'n identical cells each of the internal resistance r?

When

(a) R=nr (b) R=1r/n

() R=r d R—>xor—0

A capacitor is connected to a cell of emf E having some

internal resistance r. The potential difference across the

(a) cellis<E (b) cellisE

(¢) capacitoris>E (d) capacitoris<E

Two cells of the same emf E have different internal

resistances r| and r,. They are connected in series with an

external resistance R and the potential difference across

the first cell is found to be zero. Therefore, the external

resistance R must be

(@ rj-r, () rtrn, © 2r-r, (d) r;-2r,

If n cells cach of emf € and internal resistance » are

connected in parallel, then the total emf and internal

resistances will be

@ &= (b) & nr
P

(c) ne, r (d) ne, nr
n

CESE-PRYSICS

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
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An electric fan and a heater are marked as 100 W, 220 V and
1000 W, 220 V respectively. The resistance of heater is
(a) cqualto that of fan (b) lesser than that of fan
(c) greater than that of fan (d) zero

Three resistances R, 2R and 3R are connected in parallel to
a battery. Then

(a) the potential dropacross 3R is maximum

(b) the current through each resistance is saume

(c) thehcatdeveloped in 3R is maximum

(d) the heat developed in R is maximum,

A current of 30A is registered when the terminals of a dry
cell ofemf 1.5V are connected through an ammeter. (Neglect
the ammeter resistance). The amount of heat produced in
the battery in 20s is

(a) 450 (b) 900J (¢) 1000J (d) 50J

The powers of two electric bulbs are 100 watt and 200 watt.
Both of them are joined with 220 volt. The ratio of resistance
of their filament will be

(a) 4:1 ®) 1:4 () 1:2 (dy 2:1
Forty electric bulbs are connected in series acrossa 220 V
supply. After one bulb is fused the remaining 39 are
connected again in series across the same supply. The
illumination will be

(a) more with 40 bulbs than with 39

(b) more with 39 bulbs than with 40

(c) equal in both the cases

(d) in the ratio 402 : 392

Aheater boils a certain quantity of water in time t, Another
heater boils the same quantity of water in time t,. If both
heaters are connected in parallel, the combination will boil
the same quantity of water in time

1
@ S+t ®) (4+1)

15)
(d) Jftit2

© ty+to

How much heat is developed in 210 watt electric bulbin 5

minutes? (Chemical equivalent of heat=4.2 J/C)

(a) 30000cal(b) 22500cal(c) 15000cal(d) 7500cal

Why is the Wheatstone bridge better than the other

methods of measuring resistances?

(a) It does not involve Ohm’s law

(b) Itis based on Kirchoff’s law

(c) It has four resistor arms

(d) Ttisanull method

Ifin the experiment of Wheatstone’s bridge, the positions

of cells and galvanometer are interchanged, then balance

point will

(a) change

(b) remain unchanged

(c) depend on the internal resistance of cell and
resistance of galvanometer

(d) None of these

In meter bridge or Wheatstone bridge for measurement

of resistance, the known and the unknown resistance are

interchanged. The error so removed is

(a) end correction

(b) index error

(c) due to temperaturc cffect

(d) random error

= 1°
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65. Potentiometer is based on
(a) deflection method (b) zerodeflection method
(c) both (a) and (b) (d) None of these

66. In potentiometer a balance point is obtained, when
(a) the e.m.f. ofthe battery becomes equal to the e.m.fof

the experimental cell

the p.d. of the wire between the +ve end of battery to

jockey becomes equal to the e.m.f. of the experimental

cell

(c) the p.d.ofthe wire between +ve point of cell and jockey

becomes equal to the e.m.f. of the battery

the p.d. across the potentiometer wire becomes equal

to the e.m.f. of the battery

67. Intheexperiment of potentiometer, at balance point, there
is no current in the
(a) main circuit
(b) galvanometer circuit
(c) potentiometer circuit
(d) both main and galvanometer circuits

68. Sensitivity of potentiometer can be increased by
(a) increasingthe e.m.fof the cell
(b) increasing the length of the potentiometer
(¢) decreasing the length of the potentiometer wire
(d) None of these

69. Potentiometer measures potential more accurately because
(a) it measures potential in open circuit
(b) it uses sensitive galvanometer for null deflection
(c) it uses high resistance potentiometer wire
(d) it measures potential in closed circuit

70. For measuring voltage of any circuit, potentiometer is
preferred to voltmeter because
(a) the potentiometer is cheap and casy to handle.
(b) calibration in the voltmeter is sometimes wrong.
(c) the potentiometer almost draws no current during

measurement.

range of the voltmeter is not as wide as that of the

potentiometer.

71. The emf developed by a thermocouple is measured with
the help of a potentiometer and not by a moving coil
millivoltmeter because
(a) the potentiometer is more accurate than the voltmeter
(b) the potentiometer is more sensitive than voltmeter
(c) the potentiometer makes measurement without

drawing any current from the thermocouple

measurement using a potentiometer is simpler than
with a voltmeter

> Case/Passage Based Questions \\—

DIRECTIONS : Study the given Case/Passage and answer the
Jfollowing questions.

(b)

(d)

(d)

(d

»»

Case/Passage-1
The motion of free electrons in a conductor are continuous and
random. They collide with positive metal ions and change
direction during each collision. So thermal velocities are
randomly distributed and average velocity is zero.

When a potential difference is applied across the ends of a
conductor, electrons are drifted towards the positive terminal of
the field, this velocity is called drift velocity (vd).

eEr __ ¢

Vd=777  ned

72. IfN, e, tand m are representing electron density, charge,
relaxation time and mass of an electron respectively, then
the resistance of wire of length ( and cross-sectional area

A is given by

m/( 2mTtA

@ NeZA2r ®) Ne? ¢
Ne2tA Ne2 A

© me @ Fmee

73. When a current I is set up in a wire of radius r, the drift
velocity is v, If the same current is set up through a wire
of radius 2 r, the drift velocity will be
(@) 4vy (b) 2vy
(©) vy2 d) vy4

74. A straight conductor of uniform cross-section carries a
current L. If' s is the specific charge of an electron, the
momentum of all the free electrons per unit length of the
conductor, due to their drift velocity only is

@@ Is ® Ji/s
() Us d) (Us)?

75. Theresistance of a wire at room temperature 30°C is found
to be 10 Q. Now to increase the resistance by 10%, the
temperature of the wire must be [The temperature coeflicient
of resistance of the material of the wire is 0.002 per °C]

(a) 36°C (b) 83°C
(c) 63°C d) 33°C

76. Thenumber of free electrons per 100 mm of ordinary copper
wire is 2 x 102!, Average drift speed of electrons is 0.25
mm/s. The current flowing is

(@ SA (b) 80A
(c) 8A (d) 0.8A
Casc/Passage-11

Heating Effect of Current: The electric energy consumed in a
circuit is defined as the total work done in maintaining the
current in an electric circuit for a given time.

Electric energy=Vit=Pt=IRt=V>t/R

The S.I. unit of electric energy is joule (denoted by J)

where 1 joule= 1 watt x 1 second = 1 volt x | ampere x 1 sec.

In houschold circuits the electrical appliances are connected in
parallel and the electrical energy consumed is measured in kWh
77 Anelectric fan and a heater are marked as 100 W, 220V
and 1000 W, 220 V respectively. The resistance of heater is
(a) cqual to that of fan
(b) lesser than that of fan
(c) greater than that of fan
(d) zero
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78. Which of the following statement is false?

(a) Some of the energy produced by the light bulb takes
the form of heat.

(b) The battery is the source of all the electrons flowing
around the circuit.

(c) The currententering the light bulb equals the current
leaving the light bulb.

(d) The potential in the wire to the left of the light bulb
differs from the potential in the wire to the right of
that bulb.

79. Resistance of conductor is doubled keeping the potential
difference across it constant. The rate of generation of
heat will
(a) become one fourth (b) be halved
(¢) be doubled (d) become four times

80. The heating element of an electric heater should be made
with a material, which should have
(a) high specific resistance and high melting point
(b) high specific resistance and low melting point
(c¢) low specific resistance and low melting point
(d) low specific resistance and high melting point

81. IfR, and R, are respectively the filament resistances of a
200 watt bulb and a 100 watt bulb designed to operate on
the same voltage
(@) R;istwotimesR,
(¢) R,isfourtimes R,

(b) R,istwotimesR;
(d) R, isfour timesR,

Casc/Passage-111

Terminal potential difference of a cell is defining the potential
difference between the two electrodes of a cell when thecell isin
closed circuit i.e. current is withdrawn from it.
Electromotive force or e.m.fofa cell is the maximum potential
difference between the two electrodes of a cell when the cell is in
open circuit i.c. no current is taken from the cell.
V=E-Ir « when currentis withdrawn from thecell
V =E+Ir « when thecell is charged.
The S.I. unit of emfand potential difference is same i.e., volt.
82. A cell of internal resistance r is connected to an external
resistance R. The current will bemaximum in R, if
(@ R=r (b) R<r (c) R>r (d R=r2
83. A capacitor is connected to a cell of emf E having some
internal resistance r. The potential difference across the
(a) cellis<E (b) cellisE
(c) capacitoris>E (d) capacitoris<E
84. A primary cell has an em.f. of 1.5 volt. When short-circuited
it gives a current of 3 ampere. The internal resistance of

the cell is
(a) 4.50hm (b) 2ohm
(¢) 0.50hm (d) (1/45)ohm

85. A dc source of emf E; = 100 V and internal resistance
r=0.5€, a storage battery of emf E, =90 V and an external
resistance R are connected as shown in figure. For what
value of R no current will pass through the battery ?

._CURRENT -I_\

E, r=05Q
I”: Av

R
(@ 55Q ) 35Q (¢) 45Q (@) 25Q
86. Three batteries of emf'1V and internal resistance 12 each
are connected as shown. Effective emf of combination

between the points PQ is p
(a) zero
10 10
® v "
(c) 2V 1": f
d @3V Q 10 v &
Case/Passage-1V

Potentiometer: A potentiometer is an ideal voltmeter since a
voltmeter draws some current through the circuit while
potentiometer needs no current to work. A potentiometer
works on the principle of emf comparison. In working
condition, a constant current flows throughout the wire of a
potentiometer using standard cell of emf ¢,. The wire of
potentiometer is made of uniform material and cross-sectional
arca, and it has uniform resistance per unit length. The
potential gradient depends upon the current in the wire.

A potentiometer with a cell of emf 2 V and internal resistance
0.4 Q is used across the wire 4B. A standard cadmium cell of
emf 1.02 V gives a balance point at 66 cm length of wire. The
standard cell is then replaced by a cell of unknown emf e
(internal resistance r), and the balance point found similarly
turns out to be 88 cm length of the wire. The length of
potentiometer wire A8 is 1 m.

87. The valueofeis
(@) 136V (b) 263V
(c) 183V (d) None of these

88. The reading of the potentiometer, if'a 4 V battery is used
instead of e, is
(a) 883cm (b) 47.3cm
(c) 95cm (d) cannot be calculated
89. [Ifthcresistance is connccted across the ccll e, the balancing
length will
(a) increase (b) decrease
(c¢) remainsame (d) None of these
90. The length of a wire of a potentiometer is 100 cm, and the
emfofits standard cell is E volt. It is employed to measure
the emf of a battery whose internal resistance is 0.5 Q. If
the balance point is obtained at /= 30 cm from the positive
end, the emf of the battery is

30E \, 30F

@ Too ® Toos
30E 30(£ —0.57)

© 100-05) 100

where / is the current in the potentiometer wire.
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91. Ina potentiometer experiment, the balancing with a cell is
atlength 240 cm. On shunting the cell with a resistance of
2 Q, the balancing length becomes 120 cm. The internal
resistance of the cell is

(@ 2Q (b) 4Q
Case/Passage-V

) 05 @ 10

It an instrument based on wheatstone bridge.

Principle:— The fall of potential across any portion of the wire is
directly proportional to thelength of that portion provided the wire of
uniform cross-section and a constant current is flowing through it.
Theory : If A be the area of cross-section of the wire,

p be the specific resistance of the material of the wire.

V be the potential difference across the portion of the wire whose
length is ¢ and resistance R.

I be the current flowing through the wire then by Ohm’s law,
ip o {=k{ | wher p
— =] — = —_— = Y/ C k = —
V=IR=1 % (A)

V « ( if A and 1 are constants

\Y
or, 7 =k = Potential gradient or fall of potential/length of
the wire.
E
» K T
—i—()—WWWW\'R,

A 4

A B

92. If specific resistance of a potentiometer wire is 1077Qm
current flowing through it, is 0.1 amp and cross sectional
arca of wire is 10~ m2, then potential gradient will be
(@ 102 volym (b) 10*volt/m
(¢) 10 volt/m (d) 1073 volt/m

93. A cell when balanced with potentiometer gave a balance
length of 50 cm. 4.5 Q external resistance is introduced in
the circuit, now it is balanced on 45 cm. The internal
resistance of cell is
(@ 025Q () 05Q (¢) 1.0Q (d) 15Q

94. A potentiometer consists of a wire of length 4m and
resistance 10€. It is connected to a cell of e.m.f. 3V. The
potential gradient of wire is
(@ SVm (b) 2Vim  (¢) 5Vim (d) 10V/m

95. In an experiment to measure the internal resistance of a
cell, by a potentiometer, it is found that the balance point
is at a length of 2 m, when the cell is shunted by a 5 Q
resistance and is at a length of 3 m when the cell is shunted
bya 10 Q resistance. The internal resistance of the cell is
(@ 15Q () 10Q (@ I15Q @ 1Q

96. 125 cm of potentiometer wire balances the emf. of a cell
and 100 cm of the wire is required for balance, ifthe poles
of the cell are joined by a 2€2 resitor. Then the internal
resistance of the cell is

@ 025Q (b) 05Q (¢) 0.75Q (d) 1.25Q
») Assertion & Reason \\— »»

DIRECTIONS : Each of these questions contains an assertion

followed by reason. Read them carefully and answer the

question on the basis of following options. You have to select

the one that best describes the two statements.

(a) Ifboth Assertion and Reason are correct and the Reason
is the correct explanation of the Assertion.

(b) Ifboth Assertion and Reason are correct but Reason is
not the correct explanation of the Assertion.

(c) Ifthe Assertion is correct but Reason is incorrect.

(d) Ifthe Assertion is incorrect but the Reason is correct.

._CURPENT -[_\

97. Assertion : The electric bulbs glows immediately when
switch is on.
Reason : The drift velocity of electrons in a metallic wire is
very high.

98. Assertion: For a conductor resistivity increases with
increase in temperature.

Reason: Since P= nZ;t , when temperature increases the
random motion of free electrons increases and vibration of
ions increases which decreases T.
99. Assertion : The current density J at any point in chmic
resistor is in direction of electric field E at that point.
Reason : A point charge when released from rest in a region
having only electrostatic field always moves along electric
lines of force.
Assertion : Free clectrons always keep on moving in a
conductor even then no magnetic force act on them in
magnetic field unless a current is passed through it.
Reason : The average velocity of free electron is zero.
Assertion : Drift speed v, is the average speed between
two successive collisions.
Reason : If Af is the average distance moved between two
collisions and Af is the corresponding time, then

100.

101.

102. Assertion : Fusc wire must have high resistance and low
melting point.

Reason : Fuse is used for voltage stablisation only.
Assertion : The (100w, 220 v) bulb glow with more
brightness than, (50w, 220v) bulb.

Reason : 100w bulb has more resistance than 50w bulb.
Assertion : When currentthrough a bulb decreases by 0.5%,
the glow of bulb decreases by 1%.

Reason : Glow (Power) which is directly proportional to

square of current.
I: I >
—

103.

104.
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105. Assertion : Long distance power transmission is done at
high voltage.

Reason : At high voltage supply power losses are less.
Assertion : A larger dry cell has higher emf.

Reason : The emf of a dry cell is proportional to its size.
Assertion : In a simple battery circuit, the point of the
lowest potential is negative terminal of the battery.
Reason : The current flows towards the point of the higher
potential, as it does in such a circuit from the negative to
the positive terminal.

Assertion : Kirchoff’s junction rule can be applied to a
Jjunction of several lines or a point in a line.

Reason : When steady current is flowing, there is no
accumulation of charges at any junction or at any point
in a linc.

Assertion : A potentiometer of longer length is used for
accurate measurement.

Reason : The potential gradient for a potentiometer of
longer length with a given source of e.m.f becomes small.
Assertion : Kirchoff's junction rule follows from
conservation of charge.

Reason : Kirchoff's loop rule follows from conservation of
momentum.

Assertion : A potentiometer of longer length is used for
accurate measurment.

Reason : The potential gradient for a potentiometer of
longer length with a given source of e.m.f becomes small.
Assertion : Bending a wire does not effect electrical
resistance.

Reason : Resistance of wire is proportional to resistivity
of material.

> Match the Following %\_

DIRECTIONS : Each question contains statements given in
two columns which have to be matched. Statements (A, B, C, D)
in column-I have to be matched with statements (1, 2, 3, 4) in
colunm-11.

113. Match the Column I and Column II.

Column I Column 11

Smaller the resistance (1) If the same voltage is

greater the current applied and resistance
are in series

If the same current is
passed

106.

107.

108.

109.

110.

111.

112.

2>

(A)

(B) Greater or smaller the (2)
resistance the current

is same

114, Match the entries of Column [ with their correct
mathematical expressions in Column 11

Column| Column I1
(A) Balanced condition (1) R = R,
of wheatstone bridge R, R,
R 1
i ) —= 1
(B) Comparison ofemfof (2) S 100-7
two cells.
(C) Determination of 3) ﬂ = l_‘
. . E, I,
internal resistance of 2
acell
(D) Determination of @ ,= R(I_l_ ]
unknown resistance I,
by meter bridge
(@ (A)=>(@):(B)—>(2):C—(3);(D)—>(1)
(b) (A)=>(1):(B)=>3):C—>(4):(D)—>(2)
(©) (A)—>(3);(B)=>(4):C—>(2):(D)—>(1)
(d) (A)>#):(B)>(3):C—(2):(D)—>(1)

»»

B Fillin the Blanks \\_.

DIRECTIONS : Complete the following statements with an
appropriate word / term to be filled in the blank space(s).

115. The current in the 1€ resistor ’\/4\(/)\/\
shown in the circuit is A. AR |
Te &V
AN
40
116 A primary cell has an e.m.f. of 6. volt, when short-circuited

it gives a current of 3 ampere. The internal resistance of
the cells is ohm.

A 5—-ampere fuse wire can withstand a maximum power
of 1 watt in the circuit. The resistance of the fuse wire
is ohm.

A heater of 220 V heats a volume of water in 5 minutes. The
same heater when connected to 110 V heats the same
volume of water in minutes.

A battery of 10V and internal resistance 0.5 is connected
across a variable resistance R. The value of R for which
the power delivered is maximum is equal to Q.

IO

DIRECTIONS : Read the following statements and write your

117.

118.

119.

»>»

©
D)

()
(b)
()
(d)

Greater the resistance (3)
smaller the power
Greater the resistance (4)
greater the power

When resistances are
connected in serics

When resistances are
connected in parallel

(A)=>3); B)=>(1); (C)— (2);(D)—(4)
A)—=>(1): (B)=>(3); (O)—(2):(D)—>(4)
(A)=(2); B)—=>(1); (CO)—> @ ;:(D)—>(03)
(A—=>@: (B)=>03): (O—>1):(D)—>((2)

GBEBSE-PRVYSICS

answer as true or false.

120. Voltmeter is connected in parallel with the circuit.

121. Resistance ofa voltmeter is very small.

122. The drift velocity of electrons in a metallic wire will
decrease, if the temperature of the wire is increased.

123. On increasing temperature, conductivity of metallic wire

inecreases.
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ANSWER KEY & SOLUTIONS

1. (@ J=cE=Jp=E y
Jis current density, E is electric field 9. (a H=12Rt Here R| =p— and

s0 B = p = resistivity. L
( { r
2. © R=2SRr- Ry =p—..
A wr T ()
'
Given, [ =— H,
B Thatis, R, =4R,. Hence, - =4.
2
7
I, = ? 10. (a)
So, ratio of resistance of x to thatof Y is, 1n. @ 1= — . Internal resistance (r) is zero
R+r’ o S
" P 2

R ( o s, fi T, E
:>—"={—"xi2:>( V( )x 2 3 I = — =constant.

Ry & « y o (e2) R

LTJ 12. @)
= 13. (c) Internalresistance = r, External resistance = nr.
Let terminal voltage =V

S - 2 Er
:>—3’x—;x4:>— then V=E-Ir=> V=E-

2[), 4t 1 (n+1Dr

3. (a) The slope of V=I graph gives the resistance of a V= nE V. n

conductor at a given temperature. “n+l E n+l

From the graph, it follows that
resistance of a conductor at
temperature 7| is greater than at
temperature 7, As the resistance
of a conductor is more at higher
temperature and less at lower
temperature, hence 7}, > T, . — =ttt —

14. (a) In the parallel combination,

4
ﬁ:ﬁ_l+ﬂ_2+ +B_”
g N Iy

4. (b) The figure is showing / — V characteristics of non Teg 1 72 T
ohmic or non linear conductors. . ) o
) (v e=e == .. =g, =cand ry = ry=ry=..7)
5. (@ [Hint=R =R (1+a]
5Q=R,(1+ax350)and 7Q =R, (1 +ax 100) Eeg €8 E_ & ;
" e ‘—=—+—.+....+—.=H—‘ —
or -§-= 1+50a or U.;_u'= 0.0133/°C ’('CI " ' ! !
7 1+100a 150
o € I 1 1
6. M R, =Rg(l+at)att°C R =3R, L ST PR YL A— ...(ii)
Tgg ¥ T F r =
a=4x1073/°C
3Ry=Ry(1+4x 10 Ixp) From (i) and (ii)
3-1=4x10"t a
14 ==Xl =RX—X—=§
eq — “leg .
te 2 — =500°C Tey r
- 4x10 15. (©
- b 16. (a) Given:emfe=2.1V
. © R=""mip=" R_E _6_3 ::to'zilx‘R':th ?
! = =— L= —=—= nternal resistance r =
TR, ™ P R 4 2 ’
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17.

18.

19.
20.

21.

22.

23.

24.

25.

GBEBSE-PRVYSICS

From formula.

e-Ir=V=IR

21-02r=02x10 o1
2.1-02r=2 or 0.2r=0.1 = r=3 =05Q

(a) According to Kirchhoffs first law
AtjunctionA,i ,=2+2=4A
Atjunction B, i p=ip-+1=ig.=4-1=3A

Atjunction C, i=ip-—1.3=3-13=17A
(b) Thisis a balanced wheatstone bridge condition,
5 [ 5 1.6,

= and =
R 100-(, R/2 100-1.6(,
b)

(@) Due to increases in resistance R the current
through the wire will decrease and hence the potential
gradient also decreases, which results in increase in
balancing length. So. J will shift towards B.
(@) Inbalunce condilion, since no current flows through
the galvanometer therefore B and D are at the same
potential.
(@ We know

i ag

—_—=l—
Is s

=R=15Q

750,13
100 S

S=2Q

) As we know, electric current per unit area

I/A, is called current densityji.e., j= %

The SI units of the current density are A/m?.
The current density is also directed along E and is also a
vector and the relationship is
j=cE
Current density changes due to electric field produced by
charges accumulated on the surface of wire.
(@ As we know the equivalent emf () in the parallel
combination
B tEL
« L+L

So according to formula the equivalent emf g, ofthe two
cells in parallel combination is between &, and &,. Thus
(g,<g, <g).
(¢) Adjusting the blance point near the middle of the
bridge, i.e.. when /| is close to 50 cm. requires a suitable
choice of S, R is unknown resistance :

R/

P .. R
Since, °g R(100-1)

26.

27.

28.

29.

30.

~C

RELY
97.1

So, here, R: S=2.9:97.1 implies that the S is nearly 33
times to that of R. In orded to make thisratio 1 : 1 it is

necessary to reduce the value of S nearly -313- times i.e.,

nerly 3Q.

(b) The potential drop across wires of potentiometer
should be more than emfs of primary cells. Here, values of
emfs of two cellsare given as 5V and 10V, so the potential
drop along the potentiometer wire must be more than 10V.
So battery should be of 15V and about 4V potential is
droped by using variable resistance.

1
(a) Aswe known that the resistance of wireis R=p A
For maximum value of R, / must be higher and A should be

lower and it is possible only when the battery is connected
across area of cross section = lemx [%) cm.

(@) We know that the relationship between current and
drift speed is

I= neAv,
Where, [ is the current and V ; is the drift velocity.
So, lec V,

Hence, only drift velocity determines the current in a
conductor.

2e
R+R;+R,
Pot. difference across
secondcell =V =¢e—-1R,

@© 1=

By

£

=0
€ =L'R2 =0
R+R| +R2
R+R1 +R2—2R2 =0
R+R|_Rz=0 - R= Rz—Rl

(c) Applying Kirchhoff’s - R

lawin BCDEFAB we get, P A e E

1=—
3R v (o

Let AbeatO0V. Then o)

potential at Gis V.

LECTRICITY

IT-IEE | NEET | CBSE
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Applying Krichhoff’s 1!
law for AFED, we get s—| AN
0+V+IR=Vp bAY IR
=§0+V+lxR=VD :VD=ﬂ
3R 3

R . 4V v

.. potential different across capacitor = T -V= ?
= |2
. ‘\ I= 1
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31. (a) Potential gradient of wire = % = (%)x]

where ( & A are the length and cross-section of wire

VvV _4x10”’
°C gx10°

32. @
33. () Motion of conduction electrons due to random
collisions has no preffered direction and average to zero.
Drift velocity is caused due to motion of conduction

x0.5=25mV / meter

electrons due to applied electric field E.
4. @ 35. ) 36. (a) 37. @)
39. (@ 40. (b)
41. (b) These materials exhibit a very weak dependence of
resistivity on temperature. Their resistance values would
be changed very little with temperature as shown in

38. (a)

figure.
g
2
g
5
: T
(k) —
Hence these materials are widely used as heating
element.
42. (d) Resistivity depends on various other factors like

temp.

43. (c) No current flows through the resistor R as P and Q
are at same potential. Hence current drawn from battery
will remain same on closing the switch.

44. (a) As the ring has no resistance, the three resistances
of 3R each are in parallel.

:L:L+L+L :l: R'=R
R 3R 3R 3R R
.. between point A and B equivalent resistance
=R+R=2R
45. (a) Thepotential difference across 4Q resistance is given
byV=4xi=4x12=48volt
So, the potential across 82 resistance is also 4.8 volt.

Current in 2Q resistancei=1; +1,
S i=1.2+0.6=1.8amp
Potential difference across 2Q2 resistance
Vge=1.8x2=3.6volts

46. (a) Kirchhoff ' s first law deals with conservation of
electrical charge & the second law deals with conservation
ofelectrical energy.

47. (a) Because of internal resistance of cell.
48. @) 49. (d) 50. (a) 51. (¢)
52. () In the given case cell is in open circuit (i = 0) so

voltage across the cell is equal to its e.m.f.
53. (a)

GBEB8SE-PRYSICS

54.

55.

56.

57.

58.
59.

60.

61.

62.
63.

64.

65.
66.
71.
73.
74.

URRENT -I_\

ELecTRICITY

(a) In the parallel combination,

& g € €
Aol 2, 4+
Teg i 12 Tn
1 1 1 1
— =ttt —
Teq 11 12 "n
(reg=g=¢g= =g, =eand ry=r,=r;=..r)
€ & & € €
A e —=n— (i)
Tq T T 7 r
e 1 + 1 - 1 n
o g g RIS ga . Sipin ..(ii)
g ¢ T ror e
From (i) and (ii)
£, = n——xr,, =nxexZ=g
d I o rr

eq
®) AsR o V2/P or R 1/P, so resistance of heater is
less than that of fan.

1
@ He Y [as V = constant in parallel connection]

(b) i=E:30=E
) ¥

r=0.05Q=H= irt=(30)>x 0.05 x 20=900)

d As Rx s Rj:Ry=2:1

Power
(b) Since, the voltage is same for the two combinations,

|
therefore H X Hence, the combination of 39 bulbs will

glow more.

(c) Ifa heater boils m kg water in time t, and another
heater boils the same water in ty, then both connected in
series will boil the same water in time t=t,+t, and if in

tt
—L2_ [Usetime taken o< Resistance)
t +t,
210x 5% 60
4.2

parallel 6=

(¢) H=Pxt= = 15000 cal.

@

(b) The deflection in galvanometer will not be changed
due to interchange of cells and the galvanometer.

(@) In meter bridge experiment, it is assumed that the
resistance of the L shaped plate is negligible, but
actually it is not so. The error created due to this is
called end error. To remove this the resistance box and
the unknown resistance must be interchanged and then
the mean reading must be taken.

(b) Potentiometer is based on zero deflection method.

®) 67. (b) 68. (b) 69. (a) 70. (c)
(©) 72. (@)

@ I=ndevyorvyxl/m?

©
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75. ® R,=Ry(l+at) _Enm-En  p _2-2 g

” _ E - -
lr.unally, Ry (1 +30(i)— 1002 net N+ net =577
Finally, Ry (1 +at)=11Q e 88
A1 l+at 87 @ l.02=£
10 1+30a or e=136V
or, 10+(10x0.002 x t)=11+330 x 0.002 88. (d)_ 4.V is gr_eater than applieq emf2V, h_ence no balance
1.66 puint is oblained. On connectling (he resistance sacross e,
or, 0.02t=1+0.66=1.066 or t= 002 83°C. current will flowin e due to which terminal potential difference
_ 21 _19 3 will be less than emfand the balancing length will decrease.
76. ) I= neAvdzleo x1.6x1077" x10x0.25x10 89. ()
3 .
=2x1.6x0.25 =1—0=0.8A 90. (@) - Vol £=i or V=%E=%E
77. ® AsR « V%P or R 1/P, so resistance of heater is _h=bL , _240-120 _
less than that of fan. . @ = b = 120 x2=201

78. (b) Most of the charges flowing around the circuit are

: -7
valence electrons stripped off the metal atoms inthe wires 92, (a) Potential gradient = Va-Vp =2XP_ 0.1x107

and light bulbs. A battery doesn’t “supply” all of the 4 A 10°°
charges. It merely pushes around charges already present =102 V/m

in the circuit. 93. (@

Statements (¢) and (d) are both true. All charges flowing Pot.Difference _ V5 — Vg

into the light bulb also flow back out; no current gets “ 94. (a) Potential gradient =
used up” But inside the bulb, those charges lose energy.
This lost electrical energy converts into light and heat. So,

length of wire t
95. (b) In case of internal resistance measurement by

the current has lower “potential” after flowing through potentiometer,
the bulb. Vl _[l _ {ER]/(RI"'T)} _RI(RZ +1')
79. (b) The rate of generation of heat, for a given potential V_2 - E - {ER, /(R5 +1)} - R, (R; +1)
difference is, P = VZ/R
80. (a) A heating wire should be such that it produces more Here {; =2m, {; =3m, R; =5Q and R, =10Q
heat when current is passed through it and also does not 2 5(10+1)
melt. It will be soifit has high specific resistance and high 3 = m or 20+4r=30+3r or r=10Q
melting point.
2 2 £-0
81. (b) R|=V—ar|d R2=V— 96. (b) r= x R
Py P, z
Here, ¢, =125 cm, {,=100cm, R=2Q,
&=ﬁ=ﬂ=2(uv_cmmm} rm0sa
Ry Py 100 ' 97. ()

98. (a) When temperature increases the random motion of

Ry=2R, electrons and vibration of ions increases which results in
82. (@ . o o more frequent collisions of electrons with the ions. Due to
83. () In the given case cell is in open circuit (i = 0) so this the average time between the successive collisions,

voltage across the cell is equal to its e.m.f. denoted by T, decreases which increases p.
84. () r=E/I=15/3=0.50hm. 99, (¢) From relation J =o E , the current density J at any
100 90 R+r _10 point in ohmic resistor is in direction of electric field E at
85. () R+r R~ R 9 that point. In space having non-uniform electric field, charges
released from rest may not move along ELOF. Hence

05_10 05_1 _ Assertion is correct while Reason is incorrect.
= I+—=— 5 —=—= R=45Q ;
R 9 R 9 100. (a) In the absence of the electric current, the free elec-
trons in a conductor are in a state of random motion, like
2Q 2V : i . . N
86. () AAAA l } molecule in a gas. Their average velocity is zero. i.e. they
do not have any net velocity in a direction. As a result,
there is no net magnetic force on the free electrons in the
magnetic field. On passing the current, the free electrons
v acquire drift velocity in a definite direction, hence mag-
AR 1 } netic force acts on them, unless the field has no perpen-
Q o I p dicular component.
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101. (¢) Drift spced is the average speed between two

successive collisions.

102. (©)
103. (¢)
104. (@) Glow=Power (P)=1’R
d—P = Z(Q) =2x0.5=1%
P I

5o (PY
105. (@) Powerloss=i1R=|—| R

\Y
[P= Transmitted power]
(d) Thee.m.f ofadrycellisdependent upon the clectrode
potential of cathode and anode which in turn is dependent
upon the reaction involved as well as concentration of the
electrolyte. It has nothing to do with size of the cell.
(¢) Positive terminal of a battery is point of highest
potential and current flows from highest to lowest potential
i.c. from +ve to —ve potential.

(@)

106.

107.

108.
1

109. —_————
Potential gradient

(@) Sensitivity o o (Length of wire)

110. (¢) Kirchoff's loop rule follows from conservation of

energy. 1

A — :
111.  (a) Sensitivity Potential gradient o« Length ofwire.

(
112. (@) Resistance wire R = PZ , where p is resistivity of

material which does not depend on the geometry of wire.
Since when wire is bent resistivity, length and area of cross-
section do not change, therefore resistance of wire also
remain same.

€©) A->(2);B—>(1)C—>(4);D->(3)

® A->(1);B—>(3):C—>#):D—>(2)

(2A) Two 4Q resistors are in parallel combination. Their
equivalent resistance

113.
114.
115.

GESE-PRVYSIGS

116.

117.

118.

119.
120.

121.
122.

123.

URRENT B
ELeEcTRICITY

40

WW

40
I A S—

———
LR

.. Total resistance of the network =2+ 1=3Q
.. Current through 1Q resistor = % =2A

(2€2) Short circuit current

iSC=-€—:>3=-9:>r=ZQ
r r
0040Q) r=L =L _0040
72 25

A%
(20 min) W = Power % time =T R is the same.

. V2t=constant. V,2 1, = V,2 1, = 220% x 5= 110%,
v ’2 = 20 min.
(0.58) Poweris maximum when r=R, R=r=0.5Q.

(True) Voltmeter is a galvanometer with high resistance. It
measures potential drop across any part of an electrical
circuit. It is connected in parallel so that it does not draw
any current itself (due to high resistance) and does not
affect net resistance of the circuit.

(Falsc)

(True) On increasing temperature of wire the kinetic
energy of free electrons increase and so they collide
more rapidly with cach other and hence their drift
velocity decreases.

(False) Also when temperature increases, resistivity
increases and resistivily is inversely proportional (o
conductivity of material.
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