19. Current Electricity — Multiple Choice Questions

1. Electric Conduction, Ohm's Law and
Resistance

8
625x10" electrons per second are flowing through a wire

of area of cross-section 0.1m?, the value of current flowing
will be

(a) 1A
(c)10A

(b)0.1A
(d)0.11A

A current of 1 mA is flowing through a copper wire. How

many electrons will pass a given point in one second
[e = 1.6 x 10" Coulomb]

(a) 6.25 x 10%°
(c) 6.25 x 103!

(b) 6.25 x 101
(d)6.25 x 108

A source of em.f. E = 15 V and having negligible internal
resistance is connected to a variable resistance so that the
current in the circuit increases with timeas i = 1.2t + 3. Then,
the total charge that will flow in first five seconds will be

(@)10C (b)20C
(c)30C (d)40C

In a neon discharge tube 2.9x10' Ne* ions move to the

right each second while 1.2x10'® electrons move to the left

per second. Electron charge is 1.6x107°C. The current in
the discharge tube

(a) 1 A towards right
(c) 0.66 A towards left

(b) 0.66 A towards right
(d) Zero

When the current i is flowing through a conductor, the drift

velocity is v . If 2i current is flowed through the same metal
but having double the area of cross-section, then the drift
velocity will be

(a) v/4 (b) v/2

(c) v (d) 4v

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

(a) Drift velocity along

(b) Thermal velocity alone -~
(c) Both drift velocity and thermal velocity

(d) Neither drift nor thermal velocity

A current I is passing through a wire having two sections P and
Q of uniform diameters d and d/2 respectively. If the mean

drift velocity of electrons in sections P and Q is denoted by ve
and vq respectively, then

1
(a) vr = vq (b) vp = 5 vQ
1 —
(c) vp = Zuq (d) ve = 2 vq

8.

10.

11.

12.

13.

14.

The drift velocity does not depend upon
(a) Cross-section of the wire (b) Length of the wire

(c) Number of free electrons (d) Magnitude of the current

A beam contains 2 x 10® doubly charged positive ions per
cubic centimeter, all of which are moving with a speed of 10°
m/s. The current density is

(a) 6.4 A/m?
(c) 1.6 Aim?

(b) 3.2 A/m*

(d) None of these

A cylindrical metal wire of length I and cross sectional area S,
has resistance R, conductance G, conductivity oand resistivity
p. Which one of the following expressions for ¢'is valid

(a) —

£
() 45

(g 5

RI
I @5

An electric cell of em . E is connected across a copper wire of
diameter d and length I. The drift velocity of electrons in the wire is
v,. If the length of the wire is changed to 2I, the new drift velocity

of electrons in the copper wire will be
(b) 2v,
(d) vy /4

(a) vg

(C) Ud,'lz

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

(a) Source of emf

{b) Electric field produced by charges accumulated on the
surface of wire

(c) The charges just behind a given segment of wire which
push them just the right way by repulsion

(d) The charges ahead

The density of copper is 9x10%kg/ m® and its atomic mass

is 63.5u. Each copper atom provides one free electron.
Estimate the number of free electrons per cubic meter in

copper
(a) 10"
(c) 10°

(b) 102
(d) 107

The resistivity of iron is1x10~7 ohm —m . The resistance of a

iron wire of particular length and thickness is 1 ohm. If the
length and the diameter of wire both are doubled, then the
resistivity in ohm-m will be

(a) 1x107
(c) 4x1077

(b) 2x107
(d) 8x1077

Current Electricity | 111



15.

16.

17.

18.

19.

20.

21.

22,

A wire of length 5m and radius 1 mm has a resistance of 1
ohm. What length of the wire of the same material at the same
temperature and of radius 2mm will also have a resistance of

1 ohm
(a) 125m (b) 25m
(c) 10m (d) 20m

The resistance of a wire of uniform diameter d and length L
is K. The resistance of another wire of the same material but
diameter 2d and length 4L will be

(a) 2R (b) R
(c) R/2 (d) R/4

The resistance of a wire is 10Q.. Its length is increased by 10%

by stretching. The new resistance will now be

(a) 12Q (b) 1.2Q

(c) 13Q (d) 11Q

The following four wires are made of the same material and
are at the same temperature. Which one of them has highest
electrical resistance

(a) Length = 50 cm, diameter = 0.5 mm
(b) Length = 100 ¢m, diameter = 1 mm
(c) Length = 200 c¢m, diameter = 2 mm
(d) Length = 300 cm, diameter - 3 mm

The lead wires should have

(a) Larger diameter and low resistance

(b) Smaller diameter and high resistance

{c) Smaller diameter and low resistance

(d) Larger diameter and high resistance

A nichrome wire 50 cm long and one square millimetre cross-

section carries a current of 4A when connected to a 2V battery.
The resistivity of nichrome wire in ohm metre is

(a)1x 10°°
(c)3 x 107

(b) 4 x 1077
d2x 107

Two wires that are made up of two different materials whose
specific resistance are in the ratio 2 : 3, length 3 : 4 and area
4 : 5. The ratio of their resistances is

(@)6:5 (b)6:8

(c)5:8 (d1:2

Two wires of same material having length and radii in the ratio
3 :4 and 3 : 2 respectively are connected in parallel with a
potential source of 6V. The ratio of currents flowing through
them, I, : I, =
(@)1:3
fe)1:2

(b)3:1
d)y2:1

23.

24.

25.

26.

27.

28.

29.

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

1 :
of lcmxgcm is connected to a battery across opposite

faces. The resistance will be

(a) Maximum when the battery is connected across

lemx % cm faces

(b) Maximum when the battery is connected across
10emx1cm faces

(¢) Maximum when the battery is connected across

10ecmx o cm faces
(d) Same irrespective of the three faces

Length of a hollow tube is 5m, it’s outer diameter is 10 cm
and thickness of it's wall is 5 mm. If resistivity of the material
of the tube is 1.7 x 108 Qxm then resistance of tube will be

(a) 5.6 x10°Q (b)2x10°5Q
(c)4x10°Q {d) None of these

Two rods of same material and length have their electric
resistances in ratio 1 : 2. When both rods are dipped in water,
the correct statement will be

(a) A has more loss of weight
(b) B has more loss of weight
(c) Both have same loss of weight

(d) Loss of weight will be in the ratio 1: 2

Masses of three wires of copper are in the ratio of 1 : 3 : 5 and
their lengths are in the ratio of 5:3:1. The ratio of their
electrical resistances are
(a)1:3:5
{c)1:15:125

(b)5:3:1
(d) 125:15:1
Equal potentials are applied on an iron and copper wire of

same length. In order to have the same current flow in the
two wires, the ratio r (iron)/r (copper) of their radii must be

1.0x1077 ohm-m
and specific resistance of copper = 1.7 x107® ohm-m)

(a) About 1.2 (b) About 2.4

(c) About 3.6 (d) About 4.8

(Given that specific resistance of iron =

A rod of a certain metal is 1.0 m long and 0.6 cm in diameter.
Its resistance is 3.0 x 10> ohm. Another disc made of the

same metal is 2.0 ¢cm in diameter and 1.0 mm thick. What is
the resistance between the round faces of the disc

(a) 1.35 x 107 ohm (b) 2.70 x 1077 ohm

(c) 4.05 x 10° ohm (d) 8.10 x 10 ohm

We have two wires A and B of same mass and same material.
The diameter of the wire A is half of that B. If the resistance
of wire A is 24 ohm then the resistance of wire B will be

(a) 12 Ohm (b) 3.0 Ohm

{c) 1.5 Ohm (d) None of the above

S
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30. A wire of resistor R is bent into a circular ring of radiys r.

L

31

32.

33.

: (b) Ef:—(%_a)

Equivalent resistance between two points X and Y on its
circumference, when angle XOY is ¢, can be given by

R
(a) Z;"Z—(Z:r—a)

R

()R (27— )

4r
(d) o (2r-a)

Following figure shows cross-sections through three long
conductors of the same length and material, with square cross-
section of edge lengths as shown. Conductor B will fit snugly
within conductor A, and conductor C will fit snugly within
conductor B. Relationship between their end to end resistance

(a)RA=R5=Rc
(b) Ra > Re > Rc
(c) Ra < Rs < Re

(d) Information is not sufficient

Given figure shows a rectangular block with dimensions x, 2x
and 4x. Electrical contacts can be made to the block between
opposite pairs of faces (for example, between the faces
Jabelled A-A, B-B and C-C). Between which two faces would
the maximum electrical resistance be obtained (A-A : Top and
bottom faces, B-B : Left and right faces, C-C : Front and rear
faces)

(a) A-A (b) B-B

(c) C-C

(d) Same for all three pairs

The relaxation time in conductors

(a) Increases with the increase of temperature
(b) Decreases with the increase of temperature
(c) It does not depend on temperature

(d) All of sudden changes at 400 K

34.

35.

36.

37.

38.

39.

Resistance of tungsten wire at 150°C is 133 . Its resistance

temperature coefficient is 0.0045/°C . The resistance of this
wire at 500°C will be

(a) 180Q (b) 225Q

(c) 2580 (d) 317Q

The alloys constantan and manganin are used to make
standard resistance because they have

(a) Low resistivity

(b) High resistivity

(c) Low temperature coefficient of resistance

(d) Both (b) and (c)

Two different conductors have same resistance at 0°C. It is
found that the resistance of the first conductor at t,°C is equal
to the resistance of the second conductor at t,°C . The ratio

of the temperature coefficients of resistance of the conductors,
o / (27 is

b gy f2=h
(a) > (b) 5

t—h 4 173
(c) tl (d) i
(e) —2

t, -t

Resistance of a wire at 20°C. is 20Q and at 500°C is 60Q
. At what temperature its resistance is 25Q

(a) 160°C
(c) 100PC

(b) 250°C
(d) 80°C
Two wires of resistances R1 and Rz have temperature

coefficient of resistances a; and &, respectively. These are

joined in series.
resistance is

The effective temperature coefficient of

() 21T % ;az (b) Yo,
(© o R, +a,R, d) VR Ry,
R, +R, JRZ +RZ

Two resistances R1 and Rz are made of different materials. The
temperature coefficient of the material of R; is & and of the
material of Rz is —f3. The resistance of the series combination
of R1 and Rz will not change with temperature, if R1/ Rz equals

a a+f
(a) 5 fBI=— 3
a2+ p B

(c) 3 (d) g
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40. The resistance of a metal increases with increasing

temperature because
(a) The collisions of the conducting electrons with the
electrons increase

(b) The collisions of the conducting electrons with the lattice
consisting of the ions of the metal increase

(c) The number of conduction electrons decreases

(d) The number of conduction electrons increases

41. On increasing the temperature of a conductor, its resistance
increases because the

(a) Relaxation time increases
(b) Mass of electron increases
(c) Electron density decreases
(d) Relaxation time decreases
(e) Relaxation time remains constant

42. If the resistance of a conductor is 5 Q at 50°C and 7 Q at
100°C then the mean temperature coefficient of resistance of

the material is
(a) 0.008/°C
(c) 0.004/°C

(b) 0.006/°C
(d) 0.01/°C

43. The resistance of a wire at room temperature 30°C is found
to be 10Q. Now to increase the resistance by 10%, the
temperature of the wire must be [The temperature coefficient

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

44. A metallic block has no potential difference applied across it,
then the mean velocity of free electrons is (T = absolute
temperature of the block)

(a) Proportional to T

(b) Proportional to JT
(c) Zero
(d) Finite but independent of temperature
45. A metal wire is subjected to a constant potential difference.

When the temperature of the metal wire increases, the drift
velocity of the electron in it

(a) Increases, thermal velocity of the electron increases
(b) Decreases, thermal velocity of the electron increases

(c) Increases, thermal velocity of the electron decreases

’

47. A colour coded carbon resistor has the colours orange, blue,
green and silver. Its resistance value and tolerance percentage

respectively are

(a) 36x10°Q and 10%

(c) 63x10°Q and 10%
48. The colour code for a resistor of resistance 3.5kQ with 5%

(b) 36x10°Q and 5%
(d) 35x10°Q and 5%

tolerance is
(a) Orange, green, red and gold
(b) Red, yellow, black and gold
(c) Orange, green, orange and silver
(d) Orange, green, red and silver
49. What is the resistance of a carbon resistance which has bands
of colours brown, black and brown
(a) 100 2 (b) 1000 Q
(c)10Q d)1Q.
50. When an electrical appliance is switched on, it responds
almost immediately, because
(a) The electrons in the connecting wires move with the
speed of light

(b) The electrical signal is carried by electromagnetic waves
moving with the speed of light

(c) The electrons move with speed which is close to but less
than speed of light

(d) The electron are stagnant

51. Which of the adjoining graphs represents ohmic resistance?

T 3
v i
(a)
i [
%
(C) \
=

52. The voltage V and current I graph for a conductor at two
different temperatures T, and T, are shown in the figure. The

relation between T and Tz is

(d) Decreases, thermal velocity of the electron decreases T ‘ L
46. The drift velocity of the electrons in a copper wire of length v
2m under the application of a potential difference of 200 V is o
0.5ms™ . Their mobility is (in m2 v-'s1)
(a) 25x1072 (b) 2.5x1072 =2
(c) 5x107 (d) 5x107 @ T, >T, (b) T =
-2
(e) 5x10 &) =T, d T;<T,
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53.

54.

In an experiment, a graph was plotted of the potential
difference V between the terminals of a cell against the circuit
current i by varying load rheostat. Internal conductance of the

cell is given by

(a) xy

(d) (x-v)

© =
v

|-V characteristic of a copper wire of length L and area of
cross-section A is shown in figure. The slope of the curve
becomes

57. A cylindrical conductor has uniform cross-section. Resistivity

of its material increases linearly from left end to right end. If
constant current is flowing through it and at a section disténc:
x from left end, magnitude of electric field intensity is E, which
of the following graphs is correct :

E

(a) (

E
E
(c) f (d) | i
ol x 0 X

; 2. Grouping of Resistances
1. Two resistors of resistance R; and R, having R; > R, are
0 v connected in parallel. For equivalent resistance R, the correct
(a) More if the experiment is performed at higher temperature statement s
(b) More i a wire of steel of sarmne dimension is used (a) R>R,+R, (b) R, <R<R,
(c) More if the length of the wire is increased
(d) Less if the length of the wire is increased () R <R<(Ri+Ry) (4 R<Ri
s denote: ARt tﬁeld ;n y ;m;:orT .con;iulctor, 4 2. The lowest resistance which can be obtained by connecting
corresponding current throug it, vy drift velocity of el ectrons 10 resistors each of 1/10 ohm is
and P denotes thermal power produced in the conductor, then
which of the following graph is incorrect (a) 1/250Q (b) 1/200Q
P ¢ -
- (c) 1/100Q (d) 1/10Q
(a) (b) » ,
3. There are n similar conductors each of resistance K. The
E E resultant resistance comes out to be x when connected in
P P parallel. If they are connected in series, the resistance comes
out to be
d
( W (a) x/n? (b) n’x
! Ud i
c) x/n d
56. When a current | is passed through a wire of constant () (d) nx
resistance, it produces a potential difference V across its ends. i -
The graph drawn between log 1 and log V will be 4. How many minimum number of 2Q resistance can be
connected to have an effective resistance of 1.5
@ B () & (a) 3 (b) 2
c)6 (d) 4
logV logV
5. A metallic wire of resistance of 12Qis bent to form a square.
~ = The resistance between two diagonal points would be
[=)]
(c) 2 (d) &
(a) 12Q (b) 24Q
log V log V (c) 6Q (d) 3Q
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6. The equivalent resistance of the arrangement of resistances
shown in adjoining figure between the points Aand B is

8Q

(a) 6 ohm

(b) 8 ohm

(c) 16 ohm

(d) 24 ohm

7. Three resistances each of 1 ohm, are joined in parallel. Three
such combinations are put in series, then the resultant
resistance will be

(a) 9 ohm (b) 3 ohm

(c) 1 ohm (m%mm

8. A copper wire of resistance R is cut into ten parts of equal
length. Two pieces each are joined in series and then five such

combinations are joined in parallel. The new combination will
have a resistance

R
R b

(a) (6) 5
B

R
(c) 5 (d) 25

9. Four resistances 10 Q, 5 Q, 7 Q and 3 Q are connected so
that they form the sides of a rectangle AB, BC, CD and DA
respectively. Another resistance of 10  is connected across
the diagonal AC. The equivalent resistance between A and B

15
(@) 2 Q (b)5Q
(c)7Q (d) 10Q

10. Two wires of the same material and equal length are joined in
parallel combination. If one of them has half the thickness of
the other and the thinner wire has a resistance of 8 ohms, the
resistance of the combination is equal to

8

5

(a) -é- ohm (b) 3 ohm
3 8

(C) g ohm (d) E Ohm

11. Three resistances of 4 Q each are connected as shown in
figure. If the point D divides the resistance into two equal
halves, the resistance between point A and D will be

A
40 4Q
D
B 40 c
(@) 12Q (b) 6 Q
(€)3Q (d) 1/3Q

12. An infinite sequence of resistances is shown in the figure. The
resultant resistance between A and B will be, when
R; =1ohm and R, = 20hm

R R Ry R R
A -------
R2 R Rz R R
B PO e LT T T
(a) Infinity (b) 1Q
(c) 20 (d) 1.5Q

13. What is the equivalent resistance between the points A and B
of the network

2Q 3Q 2Q

(a) %z

(b) 8Q
(c) 6 Q

57
d) —Q
(d) 5
14. The equivalent resistance between the points P and Q in the

network given here is equal to (given r = %Q )

1
(a) '2'9 . r

15. Find the equivalent resistance across the terminals of source
of em.f. 24 V for the circuit shown in figure

(a) 15Q 10Q 6Q
(b) 10 Q Ilg’l
8Q
{c)5Q
(d)4Q 4Q

16. Find equivalent resistance between A and B
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17. The equivalent resistance between points A and B with switch

] 23. If 0y, 0, and o4 are the conductances of three conductors,
S open and closed are respectively

then their equivalent conductance, when they are joined in

D 120 o
AW — series, will be
= - 1.1
(a) 0, + 0, + 05 (0 L e %
6Q o, 0z O3
6Q
() — %% (d) None of these
A . 0,40, +03
-— AN .
120

24. For what value of the resistor X will the equivalent resistance
@4 Q 8Q b)8 Q.40 of the two circuits shown the same

R R
(€ 6€,9Q (d9Q 6Q R R R R R R
i i R 6R 6REX
18. The equivalent resistance between the points A and B in the GR{ 6}% 6R¥ 6R}X o, 3
following circuit is

50
(a) 3.12Q A (a) R (b) 6R
(b) 1.56Q Ea : (c) 2R (d) —*52“1 R
Q
(c) 6.24Q
25. Asshownin the figure — _—T ~ —1B
(d) 12.48Q B el elow, a cube is formed D

with ten identical resistance
19. The effective resistance across the points A and I is R (thick lines) and al_—C
two shorting wires (dotted lines) along the arms AC and BD.

(@) 2Q Resistance between point A and B is

)l (a) g (b) -565
05Q

& @ @) R

(d)5Q

26. In the Wheatstone's network given, P=10Q, Q=20Q,
20. For what value of R the net resistance of the circuit will be 18

. R=15Q, S=30Q. The current passing through the battery
ohms

R (of negligible internal resistance) is
(a) 8Q AN

(b) 100 10Q 10Q
(c) 16Q @
10Q
d) 240 g A | o S

21. Two wires of equal diameters, of resistivities p;and p, and

I
Fl=

lengths I1 and Iz, respectively, are joined in series. The - 6V
equivalent resistivity of the combination is (@) 0.36 A (b)0 A
@ pl? 4 }0212 (b) plflz +:’-72’1 (c)0.18 A (d)0.72A
s 112
1702 27. A circuit consists of five identical conductors as shown in
© Pils + pal (d) pih = paly figure. The two similar conductors are added as indicated by
1 41y -1, the dotted lines. The ratio of resistances before and after
addition will be '
22. Three unequal resistors in parallel are equivalent to a @7/5
resistance 1 ohm. If two of them are in the ratio 1 : 2 and if
no resistance value is fractional, the largest of the three (b)3/5
resistances in ohm is ©5/3
(a) 4 (b) 6 (d)6/5
(c)8 (d) 12
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28.

29.

30.

31.

32.

(d) Between the points A and C is g

The potential difference between point A & B is
8Q

@ 2y o

7

40
b) — V A
(b) -

i 4Q 3Q
(c) =V 11

7 l T

v

(d)0

The effective resistance between points A and B is
(a) 10Q

(b) 20Q

(c) 40Q

(d) None of the above three values

In the arrangement of resistances shown below, the effective
resistance between points A and B is

5Q 10Q 15Q
P —WWy AW
A 10Q g 10Q L. B
Q A—NW\/J
10Q 20Q 30Q
(a) 20Q (b) 300
(c) 90Q (d) 110Q

Five equal resistances each of value R are connected in a form
shown alongside. The equivalent resistance of the network

(a) Between the points B and D is R
] . R
(b) Between the points B and D is 2

{c) Between the points A and C is R

D

In the circuit shown below the resistance of the galvanometer
is 20 Q. In which of the following alternatives are the currents
arranged strictly in the decreasing order

33. In a typical Wheatstone network, the resistances in cyclic ordey

areA=10Q,B=5Q,C=4QandD = 4Q.For the bridge

A=10% B=5Q

(a) 10 Q should be connected in parallel with A

to be balanced

(b) 10 Q should be connected in series with A
(c) 5 Q should be connected in series with B
(d) 5 Q should be connected in parallel with B

34. For the network shown in the figure the value of the current i

is
2Q

(a) Eg

40 3
3Q

(c) — .
? ; I

18V
(d) =

35. Thirteen resistances each of resistance R ohm are connected

in the circuit as shown in the figure below. The effective
resistance between A and B is

(a) 2R Q R R
4R R# #R
(b)—a—-ﬂ
A B
e RR
(dRQ R R

36. For what value of unknown resistance X, the potential

difference between B and D will be zero in the circuit shown
in.the figure

(@) i, i1, iz, ig 10Q 100Q
(b) i, iz, i, ig
() i, iz, ig, in :
‘ @40
(d) i, i1, ig, i 2v 100 ©20
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37. Inthe electrical circuit shown in figure, the current through the

40 resistor is

9V i "
AW
(a)1A (b)0.5A
(c)0.25A (d)0.1A

38. A current of 2 A flows in a system of conductors as shown.

The potential difference (V, - Vi) will be
(a) +2V
(b) +1V

(c) -1V

(d) 2V

39. In the circuit shown the value of I in ampere is

(@)1
(b) 0.60 I 40
40 F—,WW\’_
(c) 0.4 4y 1.6Q
AW\
(d) 1.5

40. A uniform wire of resistance 9 Q is cut into 3 equal parts. They

are connected in the form of equilateral triangle ABC. A cell
of eem.f. 2 V and negligible internal resistance is connected
across B and C. Potential difference across AB is

@1v (b)2V
)3V (d 05V

41. Figure shows a network of eight resistors, each equal to 2Q,

connected to a 3 V battery of negligible internal resistance.
The current [ in the circuit is

42,

43.

44.

45.

A wire of resistance 10 Q is bent to form a circle. P and Q are
points on the circumference of the circle dividing it into a
quadrant and are connected to a battery of 3 V and internal
resistance 1 Q as shown in the figure. The currents in the two
parts of the circle are

6 18
(a) gA and EA P /
5 15
b) —A -
(©) 264 and 564
3V

() —Aand 24 19'" Q

25 25

24
25

3
d) —
()25Aand

In circuit shown below, the resistances are given in ohm and the
battery is assumed ideal with emf equal to 3 volt. The voltage
across the resistance Ry is

500
+ R R, 260Q Ri230Q
Vi
T R
NRS  poune
(a) 04V (b)0.6V
(© 12V (d) 15V

The capacitor of capacitance C in the circuit shown is fully
charged initially, resistance is K. After the switch S is closed,

the time taken to reduce the stored energy in the capacitor to
half its initial value is )

' /s

C__JE . . %
@ 5 (b) RQn2
(c) 2RCIn2 ) BEInZ

2

Consider the circuit shown in
the figure below:

All the resistors are identical.
The charge stored in the II |
capacitor, once it is fully charged, is 1Vl

0 b el
(a) (b) 3 CV
© Zcv (d) 2cv
3 8
(& D i
AW 46. The circuit shown Ik
has been cc.:mnected 1O
for along time. The gy=— %O E
voltage across the T I
Wy F capacitor is "‘_4!1 F
(a) 0.25 A (b) 0.50 A (a) 1.2V (b) 20V
(¢)0.75 A (d1.0A {c) 24V (d) 40V
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47. What are the charges stored 4k0 1F}_

inthe 1#F and 2uF 1k 2k
2F
capacitors in the circuit _%)_{ H

below, ones the currents

become steady 2y
(a) 84F and 4uF respectively
(b) 4uF and8uF respectively
(c) 3uF and 6uF respectively
(d) 64 F and 3uF respectively

Kirchhoff's Law, Cells

A current of 6A enters one corner P of an equilateral triangle
PQR having 3 wires of resistances 20 each and leaves by the
corner R. Then the current I} and I, are

6A
(a) 2A4A
P
(b) 4A2A h N1
2Q 2Q
(c) 1A2A
Q R
(d) 2A3A £

The current in the arm CD of the circuit Lgl“ be
(@) i +ip
(b) ip +ig

(c) i +is

(d) iy —ip +i3

The figure shows a network of currents. The magnitude of
currents is shown here. The current | ?l'}?e

(a)3A
(b)9A

(c)13A

(d)19A

The figure here shows a portion of a circuit. What are the
magnitude and direction of the current i in the lower right-

hand wire i (@)2R
(@) 7A A —> (b) 12R
2A — —
(b)8A ! < %A © ER
(c)6A 1 1 6 g _
" A 4A i (d) 8R ——

5.

In the circuit given here, the points A, B and C are 70 V, zerg,
10 V respectively. Then

20Q

10Q

30Q c

(a) The point D will be at a potential of 60 V

(b) The point D will be at a potential of 20 V

(c) Currents in the paths AD, DB and DC are in the ratio of
1.22:3

(d) Currents in the paths AD, DB and DC are in the ratio of
32241

A battery of emf 8 V with internal resistance 0.5Q is being

charged by a 120 V d.c. supply using a series resistance of

15.5Q. The terminal voltage of the battery is

(b) 155V

(d)25V

(a) 20.5V
(c) 115V

Two batteries of e.m.f. 4V and 8 V with internal resistances 1
Q and 2 Q are connected in a circuit with a resistance of9Q
as shown in figure. The current and potential difference

between the points P and Q are
4V 8V 20
—] Q
ra
9Q
—AMN

In the circuit of adjoining figure the current through 12 Q
resister will be

1
(a) =A and 3V I8
P
n

(b) %A and 4V

() éA and 9V

(d) %A and 12V

(@ 1A
1 5Q
g A 1007
) 4 5V 5V c
(c) =A d ‘
5 120
() 0A E AN F

Twelve wires of equal length and same cross-section are
connected in the form of a cube. If the resistance of each of
the wires is R, then the effective resistance between the two
diagonal ends would be

Current Electricity | 120



10. In the circuit shown below E1 =40V, Ri=2Q E, = 6.0V,
R, =4 Qand Rs = 2 Q. The current I; is

Ri=2Q
16A — |—
(a) I Ex=I4V ANMA——
1

(b) 18A 1 R3=2Q
AN

(c) 1.25A i .
2=4Q

(d) 1.0A E; =| 6V

11. In the circuit element given here, if the potential at point B, Vs
= 0, then the potentials of A and D are gjven as

lamp 15Q 25Q oV
"'—b—.—w—.—w\(—_—._i I -
A B C D
(@) Vo =-15V,V, =42V (b) V, =+15V,V, =42V
(€) V4o =+15V,V;, =+0.5V (d) V, =+1.5V,V, =-05V

12. A cell of e.m.f.‘ E is connected with an external resistance R
, then p.d. across cell is V. The internal resistance of cell will

be
(E-V)R (E-V)R
(a) —x (b) v
(V-ER (V-ER
(c) —V (d) —E-—‘

13. A group of N cells whose emf varies directly with the internal
resistance as per the equation En = 1.5 rn are connected as
shown in the figure below. The current [ in the circuit is

""""" 4
"(a) 0.51 amp (b) 5.1 amp
(c) 0.15 amp (d) 1.5 amp

14. A primary cell has an e.m.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) 20hm
(c) 0.50hm (d) 1/4.50hm

15. A 50V battery is connected across a 10 ohm resistor. The
current is 4.5 ampere. The internal resistance of the battery is

(a) Zero (b) 0.5 ohm
(c) 1.1 ohm (d) 5.0 ohm

16. Two batteries of emf £ and &, (£, >¢&) and internal

resistances nr, and r, respectively are connected in parallel as
shown in figure

&

& rz

(a) Two equivalent emf £,, of the two cells is between &

and &, ie, £ <&, <&
(b) The equivalent emf £,, is smaller than &
(c) The g, isgivenby £, =& +&; always

(d) &, is independent of internal resistances r and r,

17. Two identical cells send the same current in 2Q resistance,

whether connected in series or in parallel. The internal
resistance of the cell should be

(@) 1Q (b) 2Q

(c) =Q (d) 25Q

18. A current of two ampere is flowing through a cell of e.m.f. 5 volt
and internal resistance 0.5 ohm from negative to positive
electrode. If the potential of negative electrode is 10V, the
potential of positive electrode will be

(@)5V (b)14V
(c) 15V (d) 16V
19. The number of dry cells, each of e.m.f. 1.5 volt and internal

resistance 0.5 ohm that must be joined in series with a

resistance of 20 ohm so as to send a current of 0.6 ampere
through the circuit is

(a) 2 (b) 8
(c) 10 (d) 12

20. A storage cell is charged by 5 amp D.C. for 18 hours. lts
strength after charging will be

(a) 18 AH (b) 5 AH

(c) 90 AH (d) 15 AH

21. A battery having e.m.f. 5 V and internal resistance 0.5 Q is

connected with a resistance of 4.5 Q then the voltage at the
terminals of battery is

(@a)45V (b)4avVv
(cgoVvV (dy2v
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22.

23.

24.

25.

26.

27.

Two batteries A and B each of e.m.f. 2 V are connected in
series to an external resistance R = 1 ohm. If the internal
resistance of battery A is 1.9 ohm and that of B is 0.9 ohm,
what is the potential difference between the terminals of

battery A

A
(@)2V [ B
(b) 3.8V
(c) Zero R
MWW

(d) None of the above

When a resistor of 11 Q is connected in series with an electric
cell, the current flowing in it is 0.5 A. Instead, when a resistor
of 5 Q is connected to the same electric cell in series, the
current increases by 0.4 A. The internal resistance of the cell

is
(a)1.5Q
(c)2.5Q
To draw maximum current from a combination of cells, how
should the cells be grouped

b 2Q
(d)3.5Q

(a) Series
(b) Parallel

(c) Mixed
(d) Depends upon the relative values of external and internal

resistance
i =]

e

three resistors as shown T

below
If V; =2V and V, =0V, the current ] =3mA . If vV, =0V

and V, =4V . The current I =4mA . Now, if V; =10V and

Two batteries V; and

V, are connected to

V, =10V, the current I will be

The n rows each containing m cells in series are joined in
parallel. Maximum current is taken from this combination

across an external resistance of 3Q resistance. If the total
number of cells used are 24 and internal resistance of each
cell is 0.5 Q then

(a) m=8n=3 (b) m=6,n=4

(c) m=12n=2 (d m=2n=12

A battery of emf E has an internal resistance ‘r’. A variable
resistance R is connected to the terminals of the battery. A
current I is drawn from the battery. V is the terminal P.D. If R
alone is gradually reduced to zero, which of the following best
describes | and V

(a) I approaches zero, V approaches E

(b) I approaches E/r, V approaches zero

(c) I approaches E/r, V approaches E

(d) I approaches infinity, V approaches E

28.

29.

30.

31.

32.

In the circuit shown in figure reading of voltmeter is Vi whep
only Si is closed, reading of voltmeter is Vz when only S, js
closed and reading of voltmeter is Vs when both S1 and S; are

closed. Then

(a)Vs>Ve>Wi ) Ve>Vi>Vs

Vs>Vi> V2 (dVi>Ve>VUs

Two cells, each of em.f. E and internal resistance r are
connected in parallel between the resistance R. The
maximum energy given to the resistor will be, only when

(@) R=r/2 (b) R=r

(c) R=2r (d R=0

The emf of a battery is 2 V and its internal resistance is 0.5 Q.

The maximum power which it can deliver to any external
circuit will be

(a) 8 Watt (b) 4 Watt

(c) 2 Watt (d) None of the above

In the circuit shown below the resistance are given in ohms .
and the battery is assumed ideal with emf equal to 3.0
volts. The resistor that dissipates the most power is

400
ié1
4+ Risgon  ReZ300
30V = B e
T Rs g 200
(@) Ry (b) R,
(c) Ry (d) R,

A steady current [ flows through a wire of radius r, length L

and resistivity p . The current produces heat in the wire. The
rate of heat loss in a wire is proportional its surface area. The

steady temperature of the wire is independent of
(b) r

(d) p

(a) L

(01 _
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33. The two ends of a uniform conductor are joined to a cell of

34.

35.

e.m.f. E and some internal resistance. Starting from the
midpoint P of the conductor, we move in the direction of
current and return to P. The potential V at every point on the
path is plotted against the distance covered (x). Which of the
following graphs best represents the resulting curve

v

(b)

(c) (d)

For a cell, the graph between the potential difference (%]
across the terminals of the cell and the current (I) drawn from

the cell is shown in the figure. The e.m.f. and the internal
resistance of the cell are

V(Volts) 4

2.0 -

15}

1.0

05¢%

0 e
1 23 4 5 Iamperes)

(a) 2V, 0.5Q (b) 2V,0.4Q
(c) >2V,0.5Q (d) >2v,0.4Q

Two cells A and B ofem.f. 2V and 1.5V respectively, are
connected as shown in figure through an external resistance
10Q. The internal resistance of each cell is 5Q. The potential
difference E, and Ejp across the terminals of the cells A and

B respectively are A} j2LL5Q
(@) E, =2.0V,Eg =1.5V
10Q
(b) E4 =2.12V,E5 =1.375V
By,1.5V
(c) E, =1.875V,Ez =1.625V E:s'r

(d) E, =1.875V,Eg =1.375V

Different Measuring Instruments

In Wheatstone's bridge P =9 ohm, @=110hm, R =4 ohm
and S = 6 ohm. How much resistance must be put in parallel
to the resistance S to balance the bridge

44

(a) 24 ohm (b) o ohm

(c) 26.4 ohm (d) 18.7 ohm

2. ABis a wire of uniform resistance. The galvanometer G shows

no current when the length AC = 20cm and CB = 80 cm. The
resistance R is equal to

(@)2Q R 80 Q

(b)8Q

(c) 20 Q A B

O

(d) 40 Q

In a balanced Wheatstone’s network, the resistances in the
arms Q and S are interchanged. As a result of this

(a) Network is not balanced

(b) Network is still balanced

{c) Galvanometer shows zero deflection

(d) Galvanometer and the cell must be interchanged to balance

In the Wheatstone's bridge (shown in figure) X=Y and A>B.
The direction of the current between ab will be

(a) Fromato b
(b) From b to a

(c) From b to a through ¢

(d) From a to b through ¢

In the circuit shown, a meter bridge is in its balanced state.
The meter bridge wire has a resistance 0.1 ohm/cm. The
value of unknown resistance X and the current drawn from
the battery of negligible resistance is

(a) 6 Q, 5 amp X 6Q
AW

(b) 10Q, 0.1 amp

(c)4Q,1.0amp A

(d) 12Q, 0.5 amp |-

The resistance in left and right gap of a meter bridge are 20Q
and 30Q respectively. When the resistance in the left gap is
reduced to half its value, the balance point shifts by

(a) 15 em to the right (b) 15 cm to the left

(c) 20 cm to the right (d) 20 cm to the left

In meter bridge or Wheatstone bridge for measurement of
resistance, the known and the unknown resistances are
interchanged. The error so removed is

(a) End correction

(b) Index error

(c) Due to temperature effect
(d) Random error
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10.

11.

12.

In a metre bridge experiment, resistances are connected as
shown in figure. The balancing length }; is 55 cm. Now an
unknown resistance x is connected in series with P and the
new balancing length is found to be 75 cm. The value of x is

p=3

E K
54 20
(a) 2 Q (b) 1—19
48 11
(c) 1 Q (d) EQ
(e) 5Q

Two resistances are connected in two gaps of a metre bridge.
The balance point is 20 cm from the zero end. A resistance of
15 ohms is connected in series with the smaller of the two. The
null point shifts to 40 cm. The value of the smaller resistance

in ohms is
(a) 3 (b) 6
(c)9 (d) 12

Resistance in the two gaps of a meter bridge are 10 ohm and
30 ohm respectively. If the resistances are interchanged the

balance point shifts by
(a) 33.3cm
(c) 25 cm

(b) 66.67cm
(d) 50 em

A resistance R is to be measured using a meter bridge,
student chooses the standard resistance S to be 100Q. He

finds the null point at I, =2.9cm. He is told to attempt to

improve the accuracy.
Which of the following is a useful way?

(a) He should measure I, more accurately

He should changes S to 1000Q2 and repeat the

experiment
He should changes S to 3Q and repeat the experiment

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

An unknown resistance Ri is connected in series with a
resistance of 10 Q. This combinations is connected to one gap
of a metre bridge while a resistance Rz is connected in the
other gap. The balance point is at 50 cm. Now, when the 10
Q resistance is removed the balance point shifts to 40 cm. The

value of R; is (in ohm)
(a) 60
(c) 20

(b) 40
(d) 10

13. A galvanometer can be converted into an ammeter by

connecting

(a) Low resistance in series
(b) High resistance in parallel
(c) Low resistance in parallel
(d) High resistance in series

14. When a 12Q resistor is connected with a moving cojl

galvanometer then its deflection reduces from 50 divisions to

10 divisions. The resistance of the galvanometer is

(a) 24Q (b) 36Q

(c) 48Q (d) 60Q

In the diagram shown, the reading of voltmeter is 20 V and

15.
lue of R should be (Consider

that of ammeter is 4 A. The va
mmeter and voltmeter are not ideal)

given a
(a) Equal to 5Q —-——-——(:}———
20V
(b) Greater than 5Q
R
(c) Less than 5Q -—*—-——»—

4A
(d) Greater or less than 5€2 depending on the material of R

An ammeter with internal resistance 90Q reads 1.85 A when
connected in a circuit containing a battery and two resistors
700Q and 410< in series. Actual current will be

16.

(a) 1.85A (b) Greater than 1.85 A

(c) Less than 1.85 A (d) None of these

17. We have a galvanometer of resistance 25Q . ltis shunted by.

a 2.5Q wire. The part of total current that flows through the

galvanometer is given as

I 1 I' 1
(a)——_" b—:—
I 3 I
(g} === d —=—

I 11 @ %=1

18. The resistance of a galvanometer coil is R. What is the shunt
ge 4

resistance required to convert it into an ammeter of ran
times

(@) R/5 (b) R/ 4

(c) R/3 (d) 4R

19. If an ammeter is connected in parallel to a circuit, it is likely to

be damaged due to excess
(b) Voltage

(d) All of these

(a) Current

(c) Resistance
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20. The current flowing in a coil of resistance 90 Q is to be reduced

21.

22.

23.

24.

25.

by 90%. What value of resistance should be connected in parallel
with it

(a) 9Q

(c) 1000 Q

(b)90 Q
(d)10Q

In the circuit shown, the galvanometer G of resistance 60Q
is shunted by a resistance r =0.02Q. The current through R

is nearly 1 A. The value of resistance R is (in ohms) is nearly

r=0.02Q
R
50V
(a) 1.00Q (b) 5.00Q
(c) 11.0Q (d) 60.00Q

A galvanometer, having a resistance of 50 Q gives a full scale
deflection for a current of 0.05 A. The length in meter of a resistance
wire of area of cross-section 2.97x 102 cm? that can be used to
convert the galvanometer into an ammeter which can read a
maximum of 5 A current is (Specific resistance of the wire = 5 x
107 Qm)
(a)9

(c)3

(b) 6
(d) 1.5

When connected across the terminals of a cell, a voltmeter
measures 5V and a connected ammeter measures 10 A of
current. A resistance of 2 ohm is connected across the
terminals of the cell. The current flowing through this
resistance will be

(@) 25A
(c)5.0A

(b)20A
(d)75A
I resistance of voltmeter is 10000£2 and resistance of ammeter

is 20, then find R when voltmeter reads 12V and ammeter
reads 0.1 A

(a) 118 Q
(c)124 @

(b) 120 Q
(d) 114 Q
The ammeter A reads 2 A and the voltmeter V reads 20 V.

The value of resistance R is (Assuming finite resistance's of
ammeter and voltmeter)

(a) Exactly 10 ohm - R

(b) Less than 10 ohm
(c) More than 10 ohm

(d) We cannot definitely say

26.

27.

28.

29.

30.

31.

Voltmeters V1 and V2 are connected in series across a D.C.
line. Vi reads 80 volt and has a per volt resistance of 200

ohm. Vz has a total resistance of 32 kilo ohm. The line voltage
is

{a) 120 volt (b) 160 volt
(c) 220 volt (d) 240 volt
The measurement of voltmeter in the following circuit is
6V
(a) 24V =
(b)3.4V 60Q
@
(c)4.0V
40Q
(d) 6.0V WW
An ammeter and a voltmeter of resistance R are connected in

series to an electric cell of negligible internal resistance. Their
readings are A and V respectively. If another resistance R is
connected in parallel with the voltmeter

(a) Both A and V will increase
(b) Both A and V will decrease
(c) A will decrease and V will increase

(d) A will increase and V will decrease

Three voltmeters A, B and C having resistances R, 1.5R and
3R respectively are used in.a circuit as shown. When a P.D. is
applied between X and Y, the reading of the voltmeters are
VU,V and V; respectively. Then

(@) Vi=Ve=Vs @
(b) Vi< Va=V3 X @ \%
(c)Vi>Ve> V3 @

(d)Vi>Ve=V;

A voltmeter of resistance 280Q reads the voltage across the
terminals of an old dry cell to be 1.40V, whie a
potentiometer reads its voltage equal to 1.55V. To draw

maximum power from the battery, the load resistance must
have the value
(a) 60Q (b) 45Q

(c) 35Q (d) 30Q

In the adjacent shown circuit, a voltmeter of internal resistance
R, when connected across B and C reads %V. Neglecting

the internal resistance of the battery, the value of R is

(a) 100 kQ A 50k p 50K C
(b) 75 kQ
(c) 50 kQ 100V
L
(d) 25 kQ 1
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32. The resistance of a galvanometer is 50 Q and it shows full scale

33.

34.

35.

36.

37.

deflection for a current of 1mA. To convert it into a voltmeter to
measure 1V and as well as 10V (refer circuit diagram) the

resistances R; and R; respectively are

: R R.
1V 10V

(a) 950 Q and 9150 Q {(b) 900 Q and 9950 Q
(c) 900 Q and 9900 Q (d) 950 Q and 9000 Q2
(e) 950 Q and 9950 Q
A voltmeter has a resistance of G ohm and range V volt. The
value of resistance used in series to convert it into a voltmeter
of range nV volt is
(a) nG (b) (n-1)G

G G
(c) — d

- @ =25

A galvanometer has 30 divisions and a sensitivity 16 LA/ div.
It can be converted into a voltmeter to read 3 V by connecting

(a) Resistance nearly 6 k< in series
(b) 6kQ in parallel

(c) 500Q in series

(d) It cannot be converted

The potential difference across the 100Q resistance in the
following circuit is measured by a voltmeter of 900 Q
resistance. The percentage error made in reading the potential

difference is
10
(a) —9—
(b) 0.1 wa
(c) 1.0
(d) 10.0

Two resistances of 400 © and 800 Q are connected in series
with 6 volt battery of negligible internal resistance. A
voltmeter of resistance 10,000 Q is used to measure the
potential difference across 400 Q. The error in the
measurement of potential difference in volt approximately is

(a) 0.01 (b) 0.02
(c) 0.03 (d) 0.05
A galvanometer of resistance 50Q is connected to a battery
of 8V along with a resistance of 3950Q in series. A full scale
deflection of 30 div is obtained in the galvanometer. In order

to reduce this deflection to 15 division, the resistance in series
should be Q

(a) 7900 (b) 1950
(c) 2000 (d) 7950

38.

39.

40.

41.

42,

In a potentiometer of one metre length, an unknown e.mf
voltage source is balanced at 60 cm length of potentiometer
wire, while a 3 volt battery is balanced at 45 cm length. Then

the e.m.f. of the unknown voltage source is
(a) 3V (b) 2.25V

(c) 4V (d) 4.5V

A Daniel cell is balanced on 125¢em length of a potentiometer
wire. Now the cell is short-circuited by a resistance 2 ohm and
the balance is obtained at 100cm . The internal resistance of

the Daniel cell is
(a) 0.5 ohm
(c) 1.25 ohm

A resistance of 482 and a wire of length 5 metres and resistance
5Q are joined in series and connected to a cell of em.f. 10V
and internal resistance 1Q. A parallel combination of two
identical cells is balanced across 300 cm of the wire. The

e.m.f. E of each cell is

(b) 1.5 ohm
(d) 4/5 ohm

(@) 1.5V (b) 3.0V
(c) 0.67V (d)1.33V

In the given figure, battery E is balanced on 55 cm length of
potentiometer wire but when a resistance of 10 Q is connected
in parallel with the battery then it balances on 50 cm length of
the potentiometer wire then internal resistance r of the battery

is

2V
1
II
1m
A B
]
N
‘I
(@)1Q (b)3Q
(c)10Q (d)5Q

A potentiometer having the potential gradient of 2 mV/cm is
used to measure the difference of potential across a resistance
of 10 ohm. If a length of 50 cm of the potentiometer wire is
required to get the null point, the current passing through the

10 ohm resistor is (in mA)
(@1 (b)2
(c)5 (d) 10
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43. Two resistances E; and another K, of the same material but

twice the length and half the thickness are connected in series
with a standard battery E of internal resistance r. The
balancing point is

1 1
(@) o1 (b) al
(c) 81 (d) 161

44. A cell in secondary circuit gives null deflection for 2.5m length
of potentiometer having 10m length of wire. If the length of
the potentiometer wire is increased by 1m without changing
the cell in the primary, the position of the null point now is

(a) 3.5m (b)Y3m
(c)2.75m (d)2.0m

45. A potentiometer wire of length L and resistance 10Q is
connected in series with a battery of em.f. 25Vand a

resistance in its primary circuit. The null point corresponding

to a cell of eem.f. 1V is obtained at a distance % . If the

resistance in the primary circuit is doubled then the position
of new null point will be

(@) 04 L
(c) 0.6 L

(b) 0.5L
(d) 6.8 L

46. A potentiometer wire of length 1m and resistance 10 € is

connected in series with a cell of emf 2V with internal
fesistance 1 Q and a resistance box including a resistance R.
If potential difference between the ends of the wire is 1 mV,
the value of R is

(a) 20000 Q
(c) 10000 ©

(b) 19989 Q

(d) 9989 Q

47. A potentiometer has uniform potential gradient across it. Two
cells connected in series (i) to support each other and (ii) to

oppose each other are balanced over 6m and 2m respectively
on the potentiometer wire. The e.m.f.’s of the cells are in the

ratio of
(@)1:2
(c)3:1

(b)y1:1
(d)2:1

48. Figure shows a simple potentiometer circuit for measuring a
small e.m.f. produced by a thermocouple. The meter wire PQ
has a resistance 5 Q and the driver cell has an e.m.f. of 2 V.
If a balance point is obtained 0.600 m along PQ when
measuring an e.m.f. of 6.00 mV, what is the value of

resistance R
R

|2V

# | ——10.600m=>{ Q
Therrnocoupleé ) G
6.00 mV
(b) 1995 2
(d) None of these

(a) 995 Q
(c) 2995 Q

5. Heating Effect of Current

1.

Forty electric bulbs are connected in series across a 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 of 49° : 3%

Two bulbs X and Y having same voltage rating and of power
40 watt and 60 watt respectively are connected in series across
a potential difference of 300 volt, then

(a) X will glow brighter

(b) Resistance of Y is

greater than X €240 WX)
(c) Heat produced in Y
will be greater than X 300 v k=) 60 W(Y)

(d) Voltage drop in X will
be greater than Y

If current in an electric bulb changes by 1%, then the power
will change by

(a) 1% (b) 2%

1
(c) 4% (d) E%

Three bulbs of 40 W, 60 W, 100 W are arranged in series with
220 volt supply. Which bulb has minimum resistance

(a) 100 W (b) 40 W &
(c) 60 W (d) Equal in all bulbs

Two resistors having equal resistances are joined in series and
a current is passed through the combination. Neglect any
variation in resistance as the temperature changes. In a given
time interval

(a) Equal amounts of thermal energy must be produced in
the resistors

(b) Unequal amounts of thermal energy may be produced
(c) The temperature must rise equally in the resistors

(d) The temperature must rise unequally in the resistors

Pick out the wrong statement

(a) Ina simple battery circuit, the point of lowest potential is
the negative terminal of the battery

(b) The resistance of an incandescent lamp is greater when
the lamp is switched off

(¢) An ordinary 100 W lamp has less resistance than a 60 W
lamp

(d) At constant voltage, the heat developed in a uniform wire
varies inversely as the length of the wire used

Current Electricity | 127



melts when a current of 15 ampere flows

15. Two wires A and B of same material and mass have thej,

lengths in the ratio 1 : 2. On connecting them to the sam,

7. A piece of fuse wire
through it. With this current, if it dissipates 22.5 W, the
resistance of fuse wire will be source, the rate of heat dissipation in B is found to be SW. Th,
(4} Zero (b) 1042 rate of heat dissipation in A is
(a) 10W (b) SW
() 142 o) 108 (c) 20W (d) None of these
8. Two wires ‘A’ and ‘B’ of"t}?e same r‘naterial have their }engths 16. Electric bulb 50 W-100 V glowing at full power are to be useq
in the ratio 1 : 2 and radii in the ratio 2 : 1. The'two wires are in parallel with battery 120 V, 10 Q. Maximum number of
connected in parallel across a battery. The ratio of the heat b cted so that they glow in full power |
produced in ‘A’ to the heat produced in ‘B’ for the same time bulbs that can be conne ns
is (a) 2 (b) 8
(@) 1:2 (b) 2:1 (c) 4 (d) 6
() T i iy 81 17. Four identical electrical lamps are labelled 1.5V, 0.5A which
9. If a high power heater is connected to electric mains, then the describes the condition necessary for them to operate at
bulbs in the house become dim, because there is a ormal brightness. A 12V battery of negligible internal
n g
(a) Current drop (b) Potential drop resistance is connected to Jlamps as shown, then
(c) No current drop (d) No potential drop ['L
10. If three bulbs 60W, 100W and 200W are connected in parallel, fL
then i
(a) 200 W bulb will glow more @
(b) 60 W bulb will glow more
(c) 100 W bulb will glow more i
(d) All the bulbs will glow equally 1|2V R
11. In the circuit shown below, the power developed in the 6Q (a) The value of R for normal brightness of each lamp is (3/4)
resistor is 6 watt. The power in watts developed in the 4 Q ,
resistor is (b) The value of R for normal brightness of each lamp is
Gl (21/4) Q
(c) Total power dissipated in circuit when all lamps are
4Q normally bright is 24W
(d) Power dissipated in R is 21W when all lamps are normally
—{— bright
(a) 16 (b)9 18. The wiring of a house has resistance 6 Q. A 100 W bulb is
(c) 6 (d) 4 glowing. If a geyser of 1000 W is switched on, the change in
12. If two electric bulbs have 40 W and 60 W rating at 220 V, then poten.tlal drop across the bulb is nearly when 220 V'is the
the ratio of their resistances will be : supplied voltage
(a)9:4 (b)4:3 (a) Nil (b) 23V
(c)3:8 (d)3:2 (c)32V (d)12Vv
13. An electric bulb rated 220 V, 100 W is connected in series with 19. Three resistances A, B and C have values 3R, 6R and R
anot:.er t?u'b' rztzeg 220 V, 60 W. If the voltage across the respectively. When some potential difference is applied across
g(zdn; ‘Lr;[? bc;na:OUt V, the power consumed by the 100 W the network, the thermal powers dissipated by A, B and C are
in the ratio
(a)25 W (b) 14 W
(c) 60 W (d) 100 W 3R
(e) 8BOW A
R
14. Tgn identical cells connected in series are needed to heat a i
wire of length one meter and radius ¢’ by 10° C in time ‘t'. 6R 2
How many cells will be required to heat the wire of length two —WWA————
meter of the same radius by the same temperature in time ‘t’ 2
:a)i()) (b) 30 (@)2:3:4 (b)2:4:3
i (d) 10 (c)4:2:3 (d)3:2:4
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20. In the following circuit, 18Q resistor develops 2 dJ/sec due to

21.

22.

23.

24,

25.

26.

current flowing through it. The power developed across 10Q
resistance is

(a) 125 W

(b) 10 W

4
(C) gW

(d)25 W

If resistance of the filament increases with temperature, what
will be power dissipated in a 220 V- 100 W lamp when
connected to 110 V power supply ;

(a) 25 W b) <25W
(c)>25W (d) None of these

A 100 W bulb produces an electric field of 2.9 V/m at a point
3 m away. If the bulb is replaced by 400 W bulb without
disturbing other conditions, then the electric field produced at
the same point is

(a) 2.9 Vim (b) 3.5 V/m
(c) 5V/m (d) 5.8 Vim
(e) 1.45 V/m

An electrical cable having a resistance of 0.2 Qdelivers 10
kW at 200V DC to a factory. What is the efficiency of
transmission ‘
(a) 65%
(c) 85%

(b) 75%

(d) 95%

How much energy in kilowatt hour is consumed in operating
ten 50 watt bulbs for 10 hours per day in a month (30 days).
(a) 1500 (b) 5,000

(c) 15 (d) 150

(1) The product of a volt and a coulomb is a joule.
(2) The product of a volt and an ampere is a joule/second.
(3) The product of volt and watt is horse power.

(4) Watt-hour can be measured in terms of electron volt.

State if

(a) All four are correct

(b) (1), (2) and (4) are correct
(c) (1) and (3) are correct

(d) (3) and (4) are correct

external circuit by a 6.0 volt

A 5.0 amp current is setup in an
The chemical energy of the

27. The electric current passing through a metallic wire produces

28.

29,

30.

31.

32.

33.

heat because of
(a) Collisions of conduction electrons with each other
(b) Collisions of the atoms of the metal with each other

(c) The energy released in the ionization of the atoms of the
metal

(d) Collisions of the conduction electrons with the atoms of
the metallic wires

If a 2 kW boiler is used everyday for 1 hour, then electrical
energy consumed by boiler in thirty days is

(a) 15 unit (b) 60 unit

(c) 120 unit (d) 240 unit

In the following circuit, 5 Q resistor develops 45 J/s due to current

flowing through it. The power developed per second across 12Q
resistor is

(a) 16 W i 9Q 6Q
(b) 192 W 12Q
ALl
(c)36 W !
+M——
(d) 64 W h 5Q

A heater of 220 V heats a volume of water in 5 minute time.
A heater of 110 V heats the same volume of water in

(b) 8 minutes
(d) 20 minutes

(a) 5 minutes

(c) 10 minutes
Three electric bulbs with same voltage ratings of 110 volts but
wattage ratings of 40, 60 and 100 watts respectively are
connected in series across a 220 volt supply line. If their
brightness are B,, B,, B3 respectively, then

(a) By > B, >B;

(b) B; > B, < By

(d) Bulbs will burn out due to the high voltage supply

Two bulbs of 100 W and 200 W working at 220 volt are joined

in series with 220 volt supply. Total power consumed will be
approximately

(a) 65 watt
(c) 300 watt

(b) 33 watt
(d) 100 watt
3 identical bulbs are connected in series and these together

dissipate a power P. If now the bulbs are connected in parallel,
then the power dissipated will be

storage battery for 6.0 minutes. @ g i
battery is reduced by

(a) 1.08 x 10°J (b) 1.08 x 10 volit 14 ke P
(c) 1.8 x 10*J (d) 1.8 x 10% volt -
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34.

35.

36.

A coil takes 15 min to boil a certain amount of water, another
coil takes 20 min for the same process. Time taken to boil the
same amount of water when both coils are connected in series

(b) 8.6 min
(d) 30 min

(a) 5 min
(c) 35 min

A coil of wire of resistance 50Q is embedded in a block of

ice. If a potential difference of 210 V is applied across the coll,

the amount of ice melted per second will be

(a)4.12g (b) 4.12 kg

(c) 3.68 kg (d) 2625 g

Flash light equipped with a new set of batteries, produces

bright white light. As the batteries wear out

(a) The light intensity gets reduced with no change in its
colour

(b) Light colour changes first to yellow and then red with no
change in intensity

(c) It stops working suddenly while giving white light
(d) Colour changes to red and also intensity gets reduced

- 37. The maximum current that flows through a fuse wire before it
blows out varies with its radius as
(a) r¥'2 (b) r
(C) r2."3 (d) r]f2
6. lIT-JEE/AIEEE
1. Express which of the following setups can be used to verify
Ohm’s law [2003]
vA
©
(c) (d)
® - H
2. If the ratio of the concentration of electron to that of holes in
a semiconductor is 7 and the ratio of current is % , then what
is the ratio of their drift velocities [2006]
(a) 4/5 (b) 5/4
(c) 4/7 (d) 5/8
3. A steady current flows in a metallic conductor of non-uniform

cross-section. The quantity/ quantities constant along the
length of the conductor is/are [1997]

(a) Current, electric field and drift speed
(b) Drift speed only

(c) Current and drift speed

(d) Current only

When 5V potential difference is applied across a wire of
length 0.1m, the drift speed of electrons is 2.5x10*ms1

If the electron density in the wire is 8 x 10%m™, the resistivity
of the material is close to [2015)

(a) 1.6x1080Qm (b) 1.6x107Qm

(c) 1.6x107°Qm (d) 1.6x10°Qm

If a wire is stretched to make it 0.1% longer, its resistance
[2011)

will
(a) Increase by 0.05%
(c) Decrease by 0.2%

A material 'B' has twice the specific resistance of 'A'. A circular
wire made of 'B' has twice the diameter of a wire made of 'A",
Then for the two wires to have the same resistance, the ratio

(b) Increase by 0.2%
(d) Decrease by 0.05%

LB— of their respective lengths must be [2006)
A

(a) 1/2 (b) 1/4

(c) 2 (d)1

The length of a given cylindrical wire is increased by 100 %.
Due to the consequent decrease in diameter the change in the

resistance of the wire will be

{a) 300 %
(c) 100 %
Consider a thin square sheet of side L and thickness {, made
of a material of resistivity p. The resistance between two

opposite faces, shown by the shaded areas in the figure
i [2010]

(b) 200 %
(d) 50 %

is
(a) Directly proportional to L
(b) Directly proportional to t

(c) Independent of L l
{d) Independent of t

In an aluminium (Al) bar of square cross section, a square
hole is drilled and is filled with iron (Fe) as shown in the
figure. The electrical resistiviies of Al and Fe are
2.7x10%Q and 1.0x1077Qm, respectively. The electrical
resistance between the two faces P and Q of the composite

bar is [2015]
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10.

11.

12.

13.

14.

15.

By increasing the temperature, the specific resistance of a
conductor and a semiconductor [2002]

(a) Increases for both

(b) Decreases for both

(c) Increases, decreases

(d) Decreases, increases

A strip of copper and another of germanium are cooled from
room temperature to 80 K. The resistance of [2003]
(a) Each of these increases

(b) Each of these decreases

(c) Copper strip increases and that of germanium decreases
(d) Copper strip decreases and that of germanium increases
The temperature coefficient of resistance for a wire is

0.00125/°C. At 300K its resistance is 1 ohm. The
temperature at which the resistance becomes 2 ohm

is [1980]
(a) 1154 K (b) 1100 K
(c) 1400 K (d) 1127 K

The resistance of a conductor is 5 ohm at 50°C and 6 ohm at

100°C. lts resistance at 0°C is [2002]
(a) 1 ohm (b) 2 ohm
(c) 3 ohm (d) 4 ohm

Two conductors have the same resistance at 0°C but their
temperature coefficients of resistance are @; and @;. The

respective temperature coefficients of their series and parallel

combinations are nearly [2010]
o, +o, o +a o +a
(a) b i o Mo (b) 59772 o +ap
2 2
c +a d) a+a
(c) o +ay, ( L e

An infinite line charge of uniform electric charge density A lies
along the axis of an electrically conducting infinite cylindrical
shell of radius R. At time t =0, the space inside the cylinder
is filled with a material of permittivity & and electrical
conductivity o. The electrical conduction in the material
follows Ohm's law. Which one of the following graphs best

cribes the subsequency variation of the magnitude of

des
[2016]

current density f(£) at any point in the material

ilt) j(t)

(a) (b)

16. Six equal resistances are connected between points P, Q and

17.

18.

19.

20.

R as shown in the figure. Then the net resistance will be

maximum between [2004]
P
(a) Pand Q
(b) Qand R
(c) Pand R
Q R

(d) Any two points

The resistance of the series combination of two resistances is
S. When they are joined in parallel the total resistance is P. If

S = nP, then the minimum possible value of n is [2004]
(a) 4 (b) 3
(c) 2 (d)1

In the given circuit, it is observed that the current I is
independent of the value of the resistance Rs. Then the

resistance values must satisfy [2001]

Rs

I
i R Rs Rs

.[ RQ R4

(a) RleRs =R3R4R6

(b)i+~1—= 1 + 1
R,+R, R3;+R,

(C) R1R4 = R2R3
(d) R1R3 :R2R4 =R5R6

The current I drawn from the 5 volt source will be

10Q
— AW ——————
5Q 10Q 20Q
ANN—T— WW—— W\~
10Q
L a —AWWW———
+ |y
1
5 volt
(a)0.5A (b) 0.67 A
(c) 0.17 A (d) 0.33 A

In a Wheatstone's bridge, three resistance P, Q and R are
connected in the three arms and the fourth arm is formed by

two resistances S; and S, connected in parallel. The

(0,0) ' (0,0) t
condition for the bridge to be balanced will be [2006]
j(t)
j P _R(S; +S;) P _R(§ +S;)
(@) ==——7F+ b) —=———=
. & Q  SS, Q 258,
C
(c)~P—=SR L
(0.0) f 0,0) t i QR 5+5
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21.

22.

23.

24.

The effective resistance between points P and Q of the electrical

circuit shown in the figure is [2002]
(a) 2Rr/(R+r) 2R 2R
A~
(b) BR(R+r)/(3R+7) = %2}?
AWM
(c) 2r+ 4R P % ¥h Q
“WW
(d) 5R/2 +2r s 45

In the circuit shown in the figure, the current through [1998]

3Q 2Q 20

Fm AMA
9V 8Q 8Q 40
L—A«w, AW

2Q 2Q 2Q

(a) The 3Q resistor is 0.50 A
(b) The 3Q resistor is 0.25 A

(c) The 4Q resistor is 0.50 A
(d) The 4Q resistor is 0.25 A

The current from the battery in circuit diagram shown

is [1989]

[—-ww AN
15V
0.50 6Q 1Q
AMA- AN
8Q B 100
(a)1A b)2A
(c)15A (d)3A

An electric current is passed through a circuit containing two
wires of the same material, connected in parallel. If the lengths
and radii of the wires are in the ratio of 4/3 and 2/3, then the
ratio of the currents passing through the wire will be [2004]

(a)3 " (b)1/3
(c) 8/9 (d) 2

The total current supplied to the circuit by the battery

26.

27.

28.

29,

In the figure shown, the capacity of the condenser C'is 25

The current in 2Q resistor is (1982
2Q
' 3Q
2uF 4Q
I lr — AW
+ a
L HE—wW———
oy 280
(a) 9 A (b)0.9A
1 sl
() EA (d) 09 A

In the circuit shown, the current in the 1Q resistor is [2015])

6V p 29

IQW‘./—l 9V
: 3 Q 30
(a) 1.3A, from Pto Q (b)OA
Jc)0.13A, fromQto P (d) 0.13 A, from Pto Q
2v 2v 2
= {1 {+
% 1Q 1Q %19
L —+ J 11
2V 2v ; v
In the above circuit the current in each resistance is  [2017]
(@ 0A (b) 1A
(c)0.25A (d)05A

Two batteries with e.m.f. of 12V and 13V are connected in
parallel across a load resistor of 10Q. The internal resistance
of the two batteries are 12 and 2Q respectively. The voltage

across the load lies between [2018]
(a) 11.4V and 11.5V (b) 11.7V and 11.8V
(c) 11.6Vand 11.7V (d) 11.5V and 11.6V

25,

i (2004] 30. In the adjoining circuit, the battery E1 has an e.m.f. of 12volt
and zero internal resistance while the battery E has an e.m.f.
of 2volt. If the galvanometer G reads zero, then the value of

- the resistance X in ohm is [2005]
T 50 0 i
E, XQ E
ol L
(@ 1A (b)2A (a) 10 (b) 100
(c)4A d)6A {c) 500 (d) 200
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31. Find out the value of current through 2Q resistance for the

32.

33.

34.

35.

36.

given circuit [2005]
(a)5A
(b)2A _- 5Q
(& 2o 10V 10Q 20V .|,
2Q
(d)4A MW

In the given circuit, with steady current, the potential drop
across the capacitor must be

[2001]
(a) V Vv R
=
b)V/2 % &
(c)V/3 2V| 1
2R
d)2v/3 L*% AW

A wire of length L and 3 identical cells of negligible internal
resistances are connected in series. Due to current, the
temperature of the wire is raised by A T in time . A number
N of similar cells is now connected in series with a wire of the
same material and cross—section but of length 2 L. The
temperature of the wire is raised by the same amount A T in
the same time t. The value of N is [2001]

(a) 4 (b) 6
(c) 8 (d)9
A 5 V battery with internal resistance 2 Q and a 2 V battery

with internal resistance 1 Q are connected to a 10Q resistor
as shown in the figure

P;
1% _J_ __2V
ZQT 10Q "1 Q
L 5

The current in the 10 Q resistor is
(@) 0.03 A Pito P2 (b) 0.03A P2to P1
(c) 0.27A P1to P2 (d) 0.27 A Pz2to P1

[2008]

Two sources of equal emf are connected to an external
resistance R. The internal resistances of the two sources are

R; and R, (R; > R,). If the potential difference across the
source having internal resistance Ry is zero, then  [2005]
(a) R=R,R, /(R, +R,)

(b) R=R,R;/(R, —Ry)

(c) R=R,x(R, +R;)/(R; —Ry)

(d) R=R, - R,

An energy source will supply a constant current into the load
if its internal resistance is [2005]

(a) Zero

(b) Non-zero but less than the resistance of the load
(c) Equal to the resistance of the load

(d) Very large as compared to the load resistance

37.

38.

39.

40.

Figure shows three resistor configurations R, R, and R,

connected to 3V battery. If the power dissipated by the
configuration Ry, R, and Rj3 is P, P, and P; respectively,

then [2008]
1Q 10 10
1Q 3y
__3 v :
1Q W 1Q 1Q
1Q
R
(a) B>P,>PF (b) RA>P>P,
(c) Bb>P>Py (d) B,>P,>P,
Which of the following statements is false [2017]

(@) Kirchhoff's second law represents energy conservation

(b) Wheatstone bridge is the most sensitive when all the four
resistance are of the same order of magnitude

(c) In a balanced Wheatstone bridge if the cell and the
galvanometer are exchanged, the null point is disturbed

{d) A rheostat can be used as a potential divider

In the circuit shown P # R, the reading of the galvanometer
is same with switch S open or closed. Then [1999]

(@) I =Ig
(b) Ip =1

(C) IQ = IG

For the post office box arrangement to determine the value of
unknown resistance the unknown resistance should be
connected between [2004]
(a) Band C LI -

(b) Cand D

(c)Aand D

(d) By and Cy

N~C,
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41.

42.

43.

44.

45.

46.

A battery of internal resistance 4Q is connected to the network
of resistances as shown. In order to give the maximum power
to the network, the value of R (in © ) should be [1995]
(c) 2

‘(r R 4R
(d) 18 ‘

Shown in the figure below is a meter-bridge set up with null
deflection in the ga]vansg‘r!neter.

(a) 4/9
(b) 89

The value of the unknown resistor R is [2008]
(a) 220Q (b) 110Q
(c) 550 (d) 13.75Q

In a metre bridge experiment null point is obtained at 20 cm from
one end of the wire when resistance X is balanced against
another resistance Y. If X < Y, then where will be the new
position of the null point from the same end, if one decides to
balance a resistance of 4X against Y [2004]

(a) 50 cm (b) 80 cm
(c) 40 cm (d) 70 em
A meter bridge is set-up as shown, to determine an unknown
resistance ‘X’ using a standard 10 ohm resistor. The
galvanometer shows null point when tapping-key is at 52cm

mark. The end-corrections are 1cm and 2cm respectively for
the ends A and B. The determined value of ‘X’ is [2011]

—1
1

i i’

(b) 10.6 ohm
(d) 11.10hm

{a) 10.2 ohm
(c) 10.8 ohm

A resistance of 2Q is connected across one gap of a
meter-bridge (the length of the wire is 100cm) and an
unknown resistance, greater than 2, is connected across the
other gap. When these resistances are interchanged, the
balance point shifts by 20cm. Neglecting any corrections, the

unknown resistance is [2007]
(@) 3Q (b)4Q
(c)5Q (d)6Q
In the shown arrangement of the experiment of the meter bridge

if AC corresponding to null deflection of galvanometer is x, what
would be jts value if the radius of the wire AB is

47.

48.

49.

50.

51.

During experiment with a metre bridge, the galvanomet,

shows a null point when the jockey is pressed at 40.0 cm " ner

a standard resistance of 90 Q, as shown in the figure Thg
- The

least count of the scale used in the meter bridge is ~ * 1my,
The unknown resistance i :
s " [2014;
(a) 60£0.15Q f
R 90 Q
(b) 135 +0.56Q |
(c) 60+0.25Q : g ﬁ hl
——p =
40.0 cm

(d) 135+£0.23Q

A moving coil galvanometer of resistance 100€2 is used as an
ammeter using a resistance 0.1Q. The maximum deflection
current in the galvanometer is 1004A. Find the minimum
current in the circuit so that the ammeter shows maximum

deflection [2005]
(a) 100.1 mA (b) 1000.1 mA
(c) 10.01 mA (d) 1.01 mA

If an ammeter is to be used in place of a voltmeter then we
must connect with the ammeter a [2002]

(a) Low resistance in parallel

(b) High resistance in parallel

(c) High resistance in series

(d) Low resistance in series

To verify ohm's law, a student is provided with a test resistor
Ry, a high resistance R;, a small resistance Kj, two
identical galvanometers G; and G,, and a variable voltage

source V. The correct circuit to carry out the experiment

is [2010]
G G~
W ;
G —G:
RT 4 R1 RT R2
(a) (b)
P #r‘;"
%)
R
Ry
()
W
1% JV

The length of a wire of a potentiometer is 100 cm, and the
emf of its standard cell is E volt. It is employed to measure the
e.m.f. of a battery whose internal resistance is 0.5 Q. If the

doubled [ [2003]
(@) x : balance point is obtained at I = 30 cm from the positive end,
R, R the e.m.f. of the battery is [2003]
(b) x4 ) 3F -
(c) 4x 100 100.5
(d) 2x Ae— x —C B © 30E (d) 30(E - 0.5i)
(100-0.5) 100 '
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52. A galvanometer having a coil resistance of 100Q gives a full-

53.

54.

55.

56.

57.

scale deflection, when a current of 1mA is passed through it.

The value of the resistance, which can convert this
galvanometer into ammeter giving a full-scale deflection for a

current of 104, is [2016]
(a)2Q (b)0.1Q
(©)3Q (d) 0.01 Q

When a current of 5mA is passed through a galvanometer
having a coil of resistance 15 it shows full scale defection.
The value of the resistance to be put in series with the
galvanometer to convert it into a voltmeter of range 0.10 V

is [2017]
(a) 4.005x10°Q (b) 1.985x10°Q
(c) 2.045x10°Q (d) 2.535x10°Q

In a potentiometer experiment, it is found that no current
passes through the galvanometer when the terminals of the
cell are connected across 52cm of the potentiometer wire. If
the cell is shunted by resistance of 58, a balance is found
when the cell is connected across 40cm of the wire. Find the

internal resistance of the cell [2018]
(a) 2Q (b) 2.5Q
(c) 1Q (d) 1.5Q

On interchanging the resistances, the balance point of a meter
bridge shifts to the left by 10cm. The resistance of their series

combination is 1KQ. How much was the resistance on the

left slot before interchanging the resistances [2018]
(a) 550Q (b) 910Q

(c) 99002 (d) 505Q

An electric bulb is rated 220 volt and 100 watt. Power
consumed by it when operated on 110 volt is [2006]
(a 50 watt (b) 75 watt

(c) 90 watt (d) 25 watt

The resistance of hot tungsten filament is about 10 times the
cold resistance. What will be the resistance of 100 W and 200

59.

60.

61.

Find the power of the circuit [2002)

40 40

(a) 1.5 W
() 1W

(b)2W
(d) None of these

In the circuit shown in figure, the heat produced in 5 ohm

resistance is 10 calories per second. The heat produced in

4 ohm resistance is [1981]
4Q 6Q
——WW—————WW—

5Q
ANA—
(a) 1cal/sec (b) 2cal/sec
(c) 3cal/sec (d) 4 cal/sec

The three resistances of equal values are arranged in different
combinations shown below. Arrange them in increasing order

of power dissipation [2003]
WA —— AW
Lo v— v — w1l ]
o] I
WW
—‘_MMI__
AW
M. i v. .
3 ‘W‘Ar 1
VMWW

_MM’_
fa) M<lI<V<I
) I<lV<lli<l

b I<ll<lV<lI
dI<li<l<V

V lamp when not in use [2005] 62. A wire when connected to 220V mains supply has power
(a) 400Q (b) 200Q dissipation P;. Now the wire is cut into two equal pieces
(©) 409 (d) 20Q which are connected in parallel to the same supply. Power
dissipation in this case is P, . Then P, : P; is [2002]
58. If in the circuit, power dissipation is 150 W, then R is [2002] @1 (b) 4
R
e i ()2 (d)3
2Q 63. In a large building, there are 15 bulbs of 40W, 5 bulbs of
SESNER. . mas 100W, 5 fans of 80W and 1 heater of 1kW. The voltage of the
electric mains is 220 V. The minimum capacity of the main
H .ﬁl 3, fuse of the building will be [2014)
@20 (b) 6 (a)8A (b) 10A
(c) 5Q (d4Q (c)12A (d)14 A
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64. A 100 Wbulb By, and two 60-W bulbs Bz and Bs, are connected

to a 250 V source, as shown in the figure. Now W1, W2 and Wi
are the output powers of the bulbs Bi, Bz and B, respectively.

Then [2002]
B, @ (;) B,
(E} Bs
.t .
250V
)
(a) Wy > Wy =Wy (b) Wy > Wy > Wy

(C)UV]<W2=M{3 (d)W1<W2<W3

65. Consider a cylindrical element as shown in the figure. Current
flowing through element is I and resistivity of material of the

choose the correct option out the

cylinder is p.
following [2006]
A B
C
1 . I 2r
4 —_—
| |
V2 02—

(a) Power loss in second half is four times the power loss in
first half

(b) Voltage drop in first half is twice of voltage drop in second
half

(c) Current density in both halves are equal

(d) Electric field in both halves is equal

66. Incandescent bulbs are designed by keeping in mind that the
resistance of their filament increases with increase in
temperature. If at room temperature, 100 W, 60 W and 40 W

bulbs have filament resistances Rjp, R and Ry,

respectively, the relation between these resistances is [2010]

1 4.4
o) L=k T () B Ry 4B
R]DO R40 Ra(] 100 40 60
(¢) Rigy > Rep > Rag T L T

67. A heater coll is cut into two parts of equal length and one of
them is used in the heater. The ratio of the heat produced by

this half coil to that by the original coil is [2005]
(@2:1 (b)1:2
(c)1:4 (d)4:1

68. An immersion heater is rated 836 watt. It should heat 1 litre

of water from 10°C to 40°C in about [2004]
(a) 200 sec (b) 150 sec
(c) 836 sec (d) 418 sec

69. Water of volume 2 litre in a container

70.

is heated with a coil of

1 kW at 27 °C. The lid of the container is open and energy

dissipates at rate of 160 J/s. In how much time temperature

will rise from 27°C to 77°C [Given specific heat of water is 4 )

kJ/kg] (2005
(a) 8 min 20 s (b)6minZs
(c) 7 min (d) 14 min

A wire of length L and 3 identical cells of nedligible interng]
connected in series. Due to the current, the
aised by AT in a time t. A number N
of similar cells is now connected in series with a wire of the same

material and cross-section but of length 2L. The temperature of
d by the same amount AT in the same time t. The

resistances are
temperature of the wire isr

the wire is raise

value of N is [2001)
(@)4 9}
(©8 L

7. NEET/AIPMT

1. An ionization chamber with parallel conducting plates as
anode and cathode has 5x%107 electrons and the same
number of singly-charged positive ions per cm®. The electrons
are moving at 0.4 m/s. The current density from anode to
cathode is 4 pA/m?. The velocity of positive ions moving
towards cathode is [1992]
(a) 0.4 m/s (b) 16 m/s
(c) Zero (d) 0.1 m/s

2. The resistance of a wire is 20 ohm. It is so stretched that the
length becomes three times, then the new resistance of the
wire will be [2013]
(a) 6.67 ohm (b) 60.0 ohm
(c) 120 ohm (d) 180.0 ohm

3. A wire of a certain material is stretched slowly by ten percent.
Its new resistance and specific resistance become
respectively [2008]
(a) Both remain the same  (b) 1.1 times, 1.1 times
(c) 1.2 times, 1.1 times (d) 1.21 times, same

4. A wire of resistance R is elongated n - fold to make a new
uniform wire. The resistance of new wire [2017]
(a) nR (b) nR
(c) 2nR (d) 2n°R

5. When a piece of aluminium wire of finite length is drawn
th1‘fo-ugh a series of dies to reduce its diameter to half its
original value, its resistance will become [2002]
(a) Two times (b) Four times
(c) Eight times (d) Sixteen times

6. The resistance of a discharge tube is [1999]

(a) Ohmic
(c) Both (a) and (b)

(b) Non-ohmic
(d) Zero

E—
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iy [E

rom the graph between current | and voltage V shown below,

identify the portion comesponding to  negative

resistance [1997]
v

(a) AB (b) BC

(c)CD (d) DE

Two wires of same metal have the same length but their cross-
sections are in the ratio 3 : 1. They are joined in series. The
resistance of the thicker wire is 10Q. The total resistance of

the combination will be [1995]
(a) 40Q (b) 4—9?9

5
@ 20 (d) 100Q

What will be the equivalent resistance between the two points
Aand D [1996]

10Q 10Q 10Q
A —AMWW——WW—T—AWA—— B

10Q 10Q
G D
10Q 10Q 10Q
(a) 10Q (b) 20Q
(c) 30Q (d) 40Q

10. When a wire of uniform cross-section a, length | and resistance

11.

R is bent into a complete circle, resistance between any two of

diametrically opposite points will be [2005]
R R
e by =

(a) 1 (b) 3

(c) 4R @2

A wire of resistance 12 ohms per meter is bent to form a
complete circle of radius 10 ¢m. The resistance between its
two diametrically opposite points A and B as shown in the

figure, is [2009]
A B

(a) 0.6 TQ (b) 3Q

(c) 6mQ (d) 6Q

12.

13.

14.

15.

16.

A 12 cm wire is given a shape of a right angled triangle ABC
having sides 3 cm, 4 cm and 5 cm, as shown in the figure. The
resistance between two ends (AB, BC, CA) of the respective
sides are measured one by one by a multi-meter. The

resistances will be in the ratio [2013]
(@)9:16:25 A

(b)27: 32:35 3em 5cm
(c)21:24:25 B

(d)3:4:5 B

Two rods are joined end to end, as shown. Both have a cross-
sectional area of 0.01 cmZ. Each is 1 meter long. One rod is

of copper with a resistivity of 1.7x 107 ohm-centimeter, the

other is of iron with a resistivity of 107 ohm-centimeter. How
much voltage is required to produce a current of 1 ampere in
the rods [2013]

Y

[ v —
Cu Fe
(a) 0.00145 V (b) 0.0145V
(c) 1.7x107°V (d)0.117V

Two metal wires of identical dimension are connected in
series. If o; and o, are the conductivities of the metal wires

respectively, the effective conductivity of the combination

is [2015]
(a) g, to; (b) o, +0z

20,04 0,03
(c) G192 (d) 20105

0, + 03 0, +0;

Three resistance P, Q, R each of 2€ and an unknown resistance
S form the four arms of a Wheatstone bridge circuit. When a
resistance of 6 is connected in parallel to S the bridge gets
balanced. What is the value of S [2007]

(a)2Q (b) 3Q

(c)6Q d1Q

In the circuit shown, if a conducting wire is connected between
points A and B, the current in this A

wire will [2006] 40 40
(a) Bezero

(b) Flow fromBto A

(c) FlowfromAtoB 1Q 3Q

(d) Flow in the direction which will I B

be decided by the value of V v
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17. In the network shown in the figure, each of the resistance is

18.

19.

equal to 2€. The resistance between the points A and B

is [1995]
(a) 1Q

(b) 49

(c) 302 A

(d) 20 ~w—EB

In the circuit shown in figure, the current drawn from the
battery is 4A. If 10 Q resistor is replaced by 20 Q resistor, then

current drawn from the circuit will be [2001]
(@) 1A 1Q 30

(b)2A

(c)3A 4A4 7Q 21Q

(d)oA L

Five equal resistances each of resistance R are connected as

22. The current in the given circuit is

23.

24.

(1999

(a) 831A / :
(b) 682A | Ra=305 Y Ry=
= 4.8V ‘Elz s = 60
(c) 492A ‘
Rc = 60 \
(d) 2A wWwWwW—
In the figure, current through the 3£ resistor is 0.8 ampere,
then potential drop through 4 €2 resistor is [1993)
3Q
(a)9.6V
(b)26V 4Q
6Q
(c)4.8V
(d) 1.2V HilF

A battery of emf 10 V and internal resistance 3€2 is connected

to a resistor as shown in the figure. If the current in the circuit
is 0.5 A, then the resistance of the resistor will be [2013]

shown in the figure. A battery of V volts is connected between A
and B. The current flowing in AFCEB will be [2004] (a) 19Q — | l——@——-
(a) ar (b) 17 Q
R
B v (c) 10Q R
¥ . TS 0 P ——
R (d) 12 Q
(c) EVE 25. In the circuit shown, the value of each resistance is r, then
equivalent resistance of circuit between points A and B will be
@ 2 [1999]
R
(a) (4/3) r
20. In the circuit shown, the current through the 4 Q resistor is 1
amp when the points P and M are connected to a d.c. voltage (b)3r/2
source. The potential difference between the points Mand N
is [2008] (c)r/3
4Q A
(a) 0.5V ” (d) 8r/7
(b) 3.2V i 26. A ring is made of a wire having a resistance R, =12Q. Find
: P
the points A and B as shown in the figure, at which a current
015V carrying conductor should be connected so that the resistance
” N 10 e 8
(d) 1.0V R of the sub circuit between these points is equal to —£
0.5Q 3
2012
21. If power dissipated in the 9 Q resistor in the circuit shown is [ !
36 Watt, the potential difference across the 2€Q resistor (a) 5—‘ = % {
) 2
is 90 [2011] A B
s (b Ll
(a) 2 volt 2 3
(b) 4 volt __«m__ 3
& "B
(c) 8 volt : :
I |—wWW— d 4H_1 f2
(d)10 volt J 94 @, =2
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v

hen the key K is pressed at time t=0, which of the
e

33. In the circuit sh i i i
o K e ol i own in the figure, if the potential at point A is

: Jlowing $ _ taken to be zero, the potenti p :
iﬁe given circuit is true [1995] pamntialatpolni B & (2011)
2A
K 2
"Lv 10002 N
= b 2A
1uF 5 g
o)
A | — S AMM
1lv' 1A C 24
(a) =2V
@l=2 mA atallt ) (b) +1V
(b) I oscillates between 1 mA and 2mA (c) -1V (d) +2V
1=1 mA atall t 34. See the electrical circuit shown in this figure. Which of the
@ Att=0,1=2 mA and with time it goes to 1 mA following equations is a correct equation for it [2009]
28. Asetof 'n’ equal resistors, of value 'R’ each, are connected R
in series to a battery of emf 'E' and internal resistance 'R'.
The current drawn is 1. Now, the 'n' resistors are connected I E; =
in parallel to the same battery. Then the current drawn from — ——AWW—
battery becomes 10.1. The value of 'n' is [2018] ‘
I2
(a) 10 (b) 11 __4__/WW\,——| ‘};:__
I: 2
(c) 20 (d) 9 ?
(a) El e (il +i2)R—i1 rl =0
29. A carbon resistor (47+4.7)kQ is to be marked with rings of ®) E, i1, — E, —ijr; =0
2 — - - -
different colours for its identification. The colour code 2 _2 ' T
sequence will be [2018] () ~Ep =iy +ig)R+ipr, =0
(a) Violet - Yellow — Orange — Silver (d) E;—(iy +ig) R+iyn =0
(b) Yellow — Violet — Orange — Silver 35. A student measures the terminal potential difference (V) of a cell
(c) Yellow — Green - Violet - Gold (of emf E and internal resistance r) as a function of the current (I)
(d) Green — Orange - Violet - Gold flowing through it. The slope, and intercept, of the graph between
V and I, then, respectively, equal [2009]
30. Kirchhoffs first law ie. Zi=0 at a junction is based on the (a) Eand —r (b) —r aad E
law of conservation of [1997] () rand -E (@ -Eandr
(a) Charge (b) Energy
OM 36. The potential difference in open circuit for a cell is 2.2 volt.
Slionenun (d) Angular momentum When a 4 ohm resistor is connected between its two electrodes
31. When a resistance of 20hm is connected across the terminals of ttﬁEOte?ltlal.l?femnce becomes 2 volt. The intemnal re&;:t:;;?
a cell, the current is 0.5 ampere. When the resistance is gr Pt Wil oe
increased to 5 ohm, the current is 0.25 ampere. The internal (a) 1 ohm (b) 0.2 ohm
resistance of the cell is [2011] (c) 2.5 ohm (d) 0.4 ohm
to} NiSighmm (b) 1.0ohm 37. Two batteries, one of emf 18 volt and internal resistance 2

and the other of emf 12 volt and internal resistance 1Q , are

connected as shown. The voltmeter V will record a reading of
2005]

(c) 1.50hm (d) 2.00hm

32. A current 2 A flows through a 2Q resistor when connected
across a battery. The same battery supplies a current 0.5 A (a) 15 volt
when connected across a 9Q resistor. The internal resistance
of the battery is [2011] (b) 30 volt
(c) 1/3Q (d) 1/4Q (d) 18 volt
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38. Two cells of equal e.m.f. and of internal resistances 1, and

39.

40.

41.

42,

ry(ry >r,) are connected in series. On connecting this

combination to an external resistance R, it is observed that the

potential difference across the first cell becomes zero. The

value of B will be [2006]
(a) p+ry (b) ry=ry

rntr d) Lore
(c) o (d) =

The power dissipated in the circuit shown in the figure is 30
Watts. The value of R is (2012]

MWW

(a) 20Q (b) 15Q

(c) 10Q2 (d) 30Q

Two cities are 150 km apart. Electric power is sent from one
city to another city through copper wires. The fall of potential
per km is 8 volt and the average resistance per km is 0.5 Q.

The power loss in the wire is [2014]
(a) 19.2J (b) 12.2 kW
(c)19.2W (d) 19.2 kW

A battery is charged at a potential of 15 V for 8 hours when
the current flowing is 10 A. The battery on discharge supplies
a current of 5 A for 15 hours. The mean terminal voltage
during discharge is 14 V. The "Watt-hour" efficiency of the

battery is [2004]
(a) 82.5% (b) 80 %
(c) 90% (d) 87.5%

You are given several identical resistances each of value

R=10Q and each capable of carrying maximum current of 1
ampere. It is required to make a suitable combination of these

43.

44,

45.

46.

47.

A battery consists of a variable number 'n' of identical cells
(having internal resistance 'r’ each) which are connected j,
series. The terminals of the battery are short —circuited and the
current 1 is measured. Which of the graphs shows the correct

relationship between I and n [2018)

i i
(a) (b)

0 oy 0 n

i il

| —

(c) (d)

0 n 0 n

Cell having an emf E and internal resistance r is connected

across a variable external resistance R. As the resistance R is
increased. the plot of potential difference V across R is given

by [2012]
i
(a) (b)
]
v
(c) (d)
R (0] R

The resistances of the four arms P, Q, Rand S in a Wheatstone’s
bridge are 10 ohm, 30 ohm, 30 ohm are 90 ohm, respectively.
The e.m.f. and internal resistance of the cell are 7 volt and 5 ohm
respectively. If the galvanometer resistance is 50 ohm, the current

drawn from the cell will be [2013]
(a) 2.0A (b) 1.0A
(c)0.2A (d)0.1A

In a meter bridge, the balancing length from the left end
(standard resistance of one ohm is in the right gap) is found to
be 20 cm. The value of the unknown resistance is ~ [1999]

(a) 0.8Q (b) 0.5Q
(c) 0.4Q (d) 0.25Q

A galvanometer having a coil resistance of 60 shows full

scale deflection when a current of 1.0 amp passes through it.
It can be converted into an ammeter to read currents upto 5.0

resistances to produce a resistance of 5 which can carry a amp by [2009]
current of 4 ampere. The minimum number of resistances of (a) Putting in parallel a resistance of 240Q
the type R that will be required for this job [1990] (b) Putting in series ist. £150Q
a resistance o

(a)4

(b) 10 (c) Putting in series a resistance of 240 Q

8 ;

(c) (d) 20 (d) Putting in parallel a resistance of 15 Q
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4. 50#,4 for

- of a galvanometer is 25 ohm and it requires
he e full deflection. The value of the shunt resistance

t into an ammeter of 5amp is  [2007]

(b) 1.25x10° ohm

required 1€ convert !

() 25X107 0h

o 0,05 ohm (d) 2.5 ohm
jvanometer having a resistance of 8 ohm is shunted by a
49 Aiijof resistance 2 ohm. If the total current is 1 amp, the part
:f it passing through the shunt will be [1998]

(o) 0.25 amp (b) 0.8 amp

() 0.2 amp (d) 0.5amp

50. A circuit contains an ammeter, a battery of 30 V and a
" resistance 40.8 ohm all connected in series. If the ammeter

51.

52.

53.

54.

55.

has a coil of resistance 480 ohm and a shunt of 20 ohm, the

reading in the ammeter will be [2015]
(a) 0.25A (b) 2A

(c) 1A (d) 0.5A

A milli voltmeter of 25 milli volt range is to be converted into
an ammeter of 25 ampere range. The value (in ohm) of
necessary shunt will be [2012]
(a) 0.001 (b) 0.01

(€)1 (d) 0.05

A galvanometer of resistance, G, is shunted by a resistance S

ohm. To keep the main current in the circuit unchanged, the
resistance to be put in series with the galvanometer is [201 1]

& (0)
@) 5+6 (S+0)
5* SG
(d)
© G (5+6)
A galvanometer can be used as a voltmeter by connecting

a [2004]
(a) High resistance in series (b) Low resistance in series
(c) High resistance in parallel (d) Low resistance in parallel

In the circuit shown the cells A and B have negligible
resistances. For V, =12V, R, =500Q and R= 100Q the

galvanometer (G) shows no deflection. The value of Vg

is [2012]
R
UA T R T UH

(a) 4V (b) 2V

(c) 12V (d) 6V

To convert a 800 mV range milli voltmeter of resistance 40 Q
into a galvanometer of 100 mA range, the resistance to be
connected as shunt is [2002]
(@) 10Q (b)20Q

(c)30Q (d) 40 Q

56. A galvanometer of 50 ohm resistance has 25 divisions. A
current of 4 x 10 ampere gives a deflection of one division.
To convert this galvanometer into a voltmeter having a range
of 25 volts, it should be connected with a resistance

of Y [2004]
(a) 2500 Q as a shunt (b) 2450 Q as a shunt
(c) 2550 £ in series (d) 2450 Q in seties

57. A galvanometer of resistance 50€ is connected to a battery of
3V along with a resistance of 29509 in series. A full scale
deflection of 30 divisions is obtained in the galvanometer. In
order to reduce this deflection to 20 divisions, the resistance

in series should be [2008]
(a) 60509 (b) 4450Q
(c) 5050Q (d) 5550Q

58. If voltage across a bulb rated 220 Volt — 100 Watt drops by
2 5% of its rated value, the percentage of the rated value by

which the power would decrease is [2012]
(a) 20 % (b)2.5%
(c)5 % (d) 10 %

59. A battery of 6 volts is connected to the terminals of a three
metre long wire of uniform thickness and resistance of the
order of 100Q . The difference of potential between two

points separated by 50cm on the wire will be [2004]
(a)1Vv by 15V
€2V (d)3Vv

60. A potentiometer wire has length 4m and resistance 8Q. The
resistance that must be connected in series with the wire and
an accumulator of emf 2V, so as to get a potential gradient

1mV per cm on the wire is [2015]
(a) 40 Q (b)44 Q
(c)48 Q (d)32Q

61. A potentiometer circuit is set up as shown. The potential
gradient, across the potentiometer wire, is kvolt/cm and the
ammeter, present in the circuit, reads 1.0 A when two way key
is switched off. The balance points, when the key between the
terminals (i) 1 and 2 (i) 1 and 3, is plugged in, are found to
be at lengths I; cm and I,em respectively. The magnitudes,

of the resistos Rand X,in ohms, are then, equal,

respectively, to [2010]

—H*I%—«WH-H—I
o e st Mo

g Y
g H—A

(a) ki, and ki, (b) k(l, —1;)and kl,

(c) ki and kil = 1) (d) ki, —1,)and ki
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62. A potentiometer circuit has been set up for

63.

64.

65.

66.

finding the internal

given cell. The main battery, used across the

resistance of a
and a negligible

potentiometer wire, has an emf of 20 V
nce. The potentiometer wire itself is 4 m long.
en cell, has

[2014]

internal resista
When the resistance, R, connected across the giv

values of

(i) Infinity

(ii) 9.5 Q

the 'balancing lengths', on the potentiometer wire are found to
be 3 m and 2.85 m, respectively. The value of internal

resistance of the cell is
(a) 0.5Q (b) 0.75 Q
(c)0.25Q (d) 0.95 Q

A potentiometer wire of length L and a resistance r are
connected in series with a battery of emf E, and a resistance

r;. An unknown emf E is balanced at a length I of the
potentiometer wire. The emf E will be given by [2015]

_Eor 1 ) Eol
(a) Rl L (b) 1
" LE,r @ LE,r

(r + rl )I h"]

A potentiometer wire is 100 cm long and a constant potential
difference is maintained across it. Two cells are connected in
series first to support one another and then in opposite
direction. The balance points are obtained at 50 cm and
10 cm from the positive end of the wire in the two cases. The

ratio of emf's is [2016]
(a)5:1 (b)5:4
(c)3:4 (d)3:2

A potentiometer is an accurate and versatile device to make
electrical measurements of E.M.F. because the method
involves [2017]
(a) Cells

(b) Potential gradients
(c) A condition of no current flow through the galvanometer

(d) A combination of cells, galvanometer and resistance

Two electric bulbs, one of 200 volt 40 watt and the other 200
volt 100 watt are connected in a house wiring circuit [2000]

(a) They have equal currents through them
(b) The resistance of the filaments in both the bulbs is same

(c) The resistance of the filament in 40 watt bulb is more than

67.

68.

69.

70.

71.

72.

73.

p. flows through the 2Q resistor shown iy,

A current of 3 am
the circuit. The power dissipated in the 5Q resistor
- 20 [2008)
(a) 1 watt i
(b) 5 watt
4 watt
e 1Q 5Q
(d) 2 watt
A 25 W, 220 V bulb and a 100 W, 220 V bulb are connected
[2001)

in parallel across a 440 Vline

(a) Only 100 watt bulb will fuse
(b) Only 25 watt bulb will fuse

(c) Both bulbs will fuse
(d) None of the bulbs will fuse

Two identical batteries, each of em.f. 2 volt and internal

ance 1.0 ohm are available to produce heat in an

resist
passing a current through

external resistance R = 0.5 ohm by
it. The maximum Joulean power that can be developed across

R using these batteries is [1990]

(a) 1.28 watt (b) 2.0 watt

(c) 8/9%watt (d) 3.2 watt

The total power dissipated in Watts in the circuit shown here

is [2007]

6Q

(a) 16 AMA—————

(b) 40 3Q
————WW\———

(c) 54 - .

A battery of em.f. 10 V and internal resistance 0.5 ohm is
connected across a variable resistance R. The value of R for
which the power delivered in it is maximum is given

by [2001]
(a) 2.0 ohm (b) 0.25 ochm
(c) 1.0 ohm (d) 0.5 ohm

Power dissipated across the 8Q resistor in the circuit shown
here is 2 watt. The power dissipated in watt units across the

3Q resistor is 19 30 [2006]
— " VWW——AMA—
i
—_— <
MW/
8Q
(a) 0.5 (b) 3.0
(c) 2.0 (d) 1.0

A heating coil is labelled 100 W, 220 V. The coil is cut in half
and the two pieces are joined in parallel to the same source.

the resistance in 100 watt bulb
- The energy now liberated di 5
(d) The resistance of the filament in 100 watt bulb is more (a) 200 J - et o
than the resistance in 40 watt bulb (c)25dJ ey
c (d) 50J
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74. A battery is charged at a potential of 15V ip 8 hours when the 8. AlIMS
current flowing is 10 A. The battery on discharge supplies a
current of 5 A for 15 hours:‘The mean ’t,enn?nlal voltage during 1. The equivalent resistance of the following infinite network of
discharge is 14 V. The “Watt-hour” efficiency of battery resistances i [(1995)
is [2004] 20 2Q 2Q
(a) 80% g . - ool e AW A
(d) 82.5%
(c) 87.5% : o 20 20 20
75. A current of 2 A passing through conductor produces 80 J of
heat in 10 seconds. The resistance of the conductor is[1993]
----------- AW~ B
(a) 0.5Q (b) 2Q 20Q 2Q 2Q
(c) 4Q (d) 20Q (a) Less than 4Q
76. A 44F conductor is charged to 400 volts and then its plates (b) 4Q
are joined through a resistance of 1kQ . The heat produced (c) More than 4Q but less than 12Q
in the resistance is [1994] (d) 12Q
()0.16J (b)1.28J 2. In the shown circuit, what is the potential difference across A
(c)0.64dJ (d)0.324J and B [1999]
. : 20V .
77. Three electric bulbs of rating 60W each are joined in series and I
then connected to electric mains. The power consumed by these "
three bulbs will be [2004]
(a) 180 W (b) 60 W
B
(20 W (d) %w -
; (a) 50V (b)45V
78. Threfe fquatlhremcsl'.tor_s c:mri%cted titn lsfeies across a .source of (c) 30V (d) 20V
— oge- ks e T 2 e Jechipieae 3. Eels are able to generate current with biological cells called
connected in parallel across the same e.m.f., then the power ; :
Aisiatad will b 1998 electroplaques. The electroplaques in an eel are arranged in
enpat L [1998] 100 rows, each row stretching horizontally along the body of
(a) 10 watt (b) 30 watt the fish containing 5000 electroplaques. The arrangement is
(c) 10/3 watt (d) 90 watt suggestively shown below. Each electroplaque has an emf of
79. A 5°C rise in temperature is observed in a conductor by 0.15 Vand internal resistance of 0.25 [2004]
passing a current. When the current is doubled the rise in 0.15V GEE G
temperature will be approximately [1998] H P'WW—| EAMA === ==~ + .| ™
(a) 16°C (b) 10°C A AM—|+ EAMA == --- + {E
{c):205C (d) 12°C 5000 electroplaques perrow
80. The material of fuse wire should have [2003] 100; rows
(a) A high specific resistance and high melting point
(b) A low specific resistance and low melting point
(c) A high specific resistance and low melting point
(d) A low specific resistance and a high melting point i
81. A filament bulb (500 W, 100 V) is to be US(‘-’C_1 ina .230"/ main The water surrounding the eel completes a circuit between the
supply. When a resistance R is connected in series, it works head and its tail. If the water surrounding it has a resistance of
perfectly and the bulb consumes 500W. The value of R 500 Q, the current an eel can produce in water is about
is (2016] (a) 1.5A (b)3.0A
(a) 13Q (b) 230Q (c) 15A (d)30A
(c) 46Q (d) 260 4. The resistance of 1 A ammeter is 0.018Q2. To convert it into
82. The charge flowing through a resistance R varies with time ¢ 104 e:mmeter, the shunt resistance required will be [2007]
as Q=at- bt?, where a and b are positive constants. The la) 0.180 (b) 0.0018Q
total heat produced in R is (c) 0.002Q (d) 0.12Q
(@) c13_R ) a3_R 5. What will happen when a 40 watt, 220 volt lamp and 100
6b 3b watt, 220 volt lamp are connected in series across 40 volt
R R supply (2010
(c) — (d) E (a) 100 watt lamp will fuse ~ (b) 40 watt lamp will fuse
(c) Both lamps will fuse (d) Neither lamp will fuse
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For ensuring dissipation of same energy in all three resistors

6.
(R;, Ry, R3) connected as shown in figure, their values must
be related as R [2005]

—WWN—
(a) Ry = Ry = Rj
(b) R, = Rsand R, =4R, § R: Rs
1

(c) By = Rs and K, = ERz Vin
(d) Ry =R, +Rs

7. Two heater wires of equal length are first connected in series
and then in parallel. The ratio of heat produced in the two
cases is [2000]
(@z:1 (b)1:2
(c)4:1 (d)1:4

8. A 12 HP motor has to be operated 8 h/day. How much will it
cost at the rate of 50 paise/kWh in 10 days [2010]
(a) Rs 347 (b) Rs 358
(c) Rs 375 (d) Rs 397

9. Assertion & Reason

Read the assertion and reason carefully to mark the correct option
out of the options given below:

(a)
(b)
(c)

(d)
(e)

1.

2.

3.

If both assertion and reason are true and the reason is the
correct explanation of the assertion.

If both assertion and reason are true but reason is not the
correct explanation of the assertion.

If assertion is true but reason is false.

If the assertion and reason both are false.

If assertion is false but reason is true.

Assertion In a simple battery circuit the point of
lowest potential is positive terminal
of the battery
The current flows towards the point
of the higher potential as it flows in
such a circuit from the negative to
the positive terminal.

Assertion . The temperature coefficient of
resistance is positive for metals and
negative for p-type semiconductor.
The effective charge carriers in
metals are negatively charged
whereas in p-type semiconductor
they are positively charged.

In the following circuit emf is 2V and
internal resistance of the cell is 1Q

Reason

Reason

Assertion

and
R=1Q),
then
reading of
the
voltmeter is
1V.

V = E—ir where E = 2V,
i=§=1A and R=1Q

Reason

There is no current in the metals in
the absence of electric field.

Motion of free electrons is random.
The drift velocity of electrons in a
metallic wire will decrease, if the
temperature of the wire is increased.
Reason . On increasing temperature,
conductivity of metallic wire
decreases.

Assertion

Reason
Assertion

10.

11.

12,

13.

14.

15.

16.

17.

Assertion
Reason
Assertion
Reason
Assertion
Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Assertion

Reason

Bending a wire does not effec
electrical resistance. )
Resistance of wire is proportional tg
resistivity of material.

Voltameter measures current more
accurately than ammeter.

Relative error will be small if
measured from voltameter.

The resistance of super-conductor is
zero.

The super-conductors are used for
the transmission of electric power.
The possibility of an electric bulb
fusing is higher at the time of
switching ON and OFF

Inductive effects produce a surge at
the time of switch ON and OFF
Two electric bulbs of 50 and 100 W are
given. When connected in series S0 W
bulb glows more but when connected
parallel 100 W bulb glows more.

In series combination, power is
directly proportional to the resistance
of circuit. But in parallel combination,
power is inversely proportional to the
resistance of the circuit.

An electric bulb is first connected to
a de source and then to an ac source
having the same brightness in both
the cases.

The peak value of voltage for an
A.C. source is times the root mean
square voltage.

An electric bulb becomes dim, when
an electric heater in parallel circuit is
switched on.

Dimness decreases after sometime.
Though the same current flows
through the line wires and the
filament of the bulb but heat
produced in the filament is much
higher than that in line wires.

The filament of bulbs is made of a
material of high resistance and high
melting point.

Heat is generated continuously is an
electric heater but its temperature
becomes constant after some time.
At the stage when heat produced in
heater is equal to the heat dissipated
to its surrounding the temperature of
heater becomes constant.

Electric appliances with metallic body:
e.g. heaters, presses etc, have three pin
connections, whereas an electric bulb
has a two pin connection.
Three pin connections
heating of connecting cables.
A laser beam of 0.2 W power can
drill holes through a metal sheet.
whereas 1000 W torch-light cannot.
The frequency of laser light is much
higher than that of torch light.

A domestic electrical appliance,
working on a three pin will continue
working even if the top pin is
removed.

The third pin is used only as a safety
device.

reduce
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19. Current Electricity — Answers Keys

7. Electric Conduction, Ohm's Law and

21
26

31

a 22 C
c 27 b
a 32 a

23 C
28 b
33 b

24 d 25 d
29 a 30 c
3 b 35 ¢

c 2 c
G6 SBE 7 L
L ek 12 e
16 b 17 a
21 b 2 o
26 4 27 d
36 d 37 b
41 a 42 -d
46 b 41 4

10 d

9 C

14 ¢ 15 c-

19 a 20 | d

24 a 25 t c

59- a 7 30 d
] 73A4 a 7 35 1 c
9 a2 40 b
mory

3 a
8 ¢
13 o
18«
23 b
28 d
33 b
3? c
13
4& a

Resistance
— B T s b+ B s O
— e e TR
1 b 12 Gh o 18wl 14 Tl 15 g
T bt 17 22 18 L 19 Swi 20 A
oy rnorms
o6 b 27 bns 28 b 29 e 30 i
g1 +“a 82 5% 33 b 34 ‘&5 35 ..
3 d 37 d 38 a 39 d 40 a
—E_ d 42 d 43 b 44 b 45 b
46 d 47 a 48 a 49 a 50 b
51 a_ 52 a.; 53 &L 54 sid. 55 e
56 &ae 57 b
2. Grouping of Resistances

1 Pd 2 ey 8 B 4 et 5 o
6 b : 7 ¢ 8 #d: 9 b 10 B
11" =g 12 c 13 b 14 b 15 c
16 “¢. - 17 b 18 a= 19 TB° 20 We
21 £5 22 “b 23 “d 24 T’ 25 i@
26 %5 27 ‘c . 28 ~d 29 =a. 30 ‘a
31 bc 32 b 33 a 34 b 35 ¢
_:;(: b a7 .<b.. 388 b~ 39 . c: 40 &
T d 42 a 43 _a 44 d_ 45 - d
46 @i 47 @b
3. Kirchhoff's Law, Cells

1 8- 2 *b. 8 ¢ 4 b 5 N
6 e T &d 8 JdS 9 Eg 10 2
11,4 12 b 18 4 14 ¢ 15 (i
16 B 17 (b 18 0k 19 [k 20 008

1 b 2 a 3 b 4 a 5 a
6§ Ubl 7 A B d. 9 b 0 ey
11 pber 12 vd 13 S 18 o 16 gl
16 (%5 17 bd® IR b 19 £ 20 28
21 c 22 d 23 d 24 d 25 b
26 a 27 di 28 b 29 b 30 .04
31 a 32 a 33 —:V 34 ¢ _3; ; d
36 d 37 a
6. NIT-JEE/AIEEE
1 Ta 2 Thi s 4 4 e s BG4
6 T4 7 %0 8 “g% 9 il 10 U
11 04 12 d, 13 DA 14 an 15 o
16_— 17 ”71—;#cq 19 e 20 a .
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_217 B 22 BEA 99 T, 24 ‘bl 285 B 9. Assertion and Reason T
26 b 27 & 28 w120 4 30 b

B oA 7 3 l 2 b 3 4 a 5 ],)
31 c 32 c 33 b 34 b 35 d

EHER | CY A 6 7 =3k B8 2 Vs 10 G
36 . d." 37 e 38 ‘¢ 89 A 40 o

) , 11 12 b . 13 14 as 15 I
41 e 42 a3l 43 a. 44 b 45 a2 '

2 s L 16 17 a

46 a 47 ¢ 48 a 49 ¢ 50 ¢
51 a7~ 52 “'di 53 v-b¥% 54 3. 55 %a
56 d 57 a 58 b 59 ¢ 60 ci

61 a 62 b 63 ¢ 64 d 65 a

66 dw 67 8.5 68 bbb 69 a3 70 b

11 sl 12 b 13 PAC 14 A
£16 b 17 Duk 18 £ 19 A 20 Bl
21 d 22 d4 23 c 20 b 25 4
—;;-_ d 2% d -.26“— ari 2§ b 36 | a
f;iﬂgib 3247u£ 33 ] b- 54”'75 435 b _
”;;' d 7377 c _58“--b”7 39 _c 40 d

;l d 742 " c- 4é d.: 84 ! ¢ = 45 -ic
—;; d 7“4&_ d 48 a 49 b 50 d
_gi | ; 52-m.a 53 a 54 b 55 a
_;g_- Aﬁﬂ 5% - E - 587 .cr 59 a 60 d
Fe1 b 62 ‘4l 68 kn 64 d-65 o
“;g c 7 67 7 b | 6; ; 69 b . 70 : c
“;;—“ d 72. b 7é‘k b 74 -c 75 b
_76 : d 77 ¢ :78 ;i d.: 79 Hdn 80 g
81 fidx 82 na - |
8. AlIMS

i- ¢ 2 d 3 a 4 c 5 dr

6 “ ¢ 777 d_ ”8 b o
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