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Chapter 13. Current Electricity

The resistance of a wire 15 ‘R ohm. If 1t 1s
melted and stretched to “»” times its original
length, its new resistance will be

() nk
(INEET 2017)
A potentiometer 1§ an accurate and versatile
device to make electrical measurements of LM
because the method involves
(a) potential gradients

(b) a condition of no current flow through the
galvanometer

y 2
e H2

(a) 2 (by n=R
n

(¢) a combmation of cells, galvanometer and

resistances

(d) cells (NEET2017)

The potential difference (1", — 1",) betweemithe

pomts .1 and B in the given figure is

Vi 210 IV, 14 Vi
W F——AWe
A J=2A B

(@) 3V b)) B3V (N BV (d)+OV

(NEET-IT 2016)

A filament bulb (500 W,_100 V) 1s to be used in

a 230 V manrsapply When a resistance K 1s

connected in semnes. it works perfectly and the

bulb cansmmes 500 W. The value of R 1s

(a) BOR MW 46Q (¢) 262 (d)13Q
(NEET-1I 2016)

A potentiometer wire 15 100 ¢m long and a
constant potential difference 18 mamtaimned
across it Two cells are connected in series hirst
lo support one another and then in opposile
direction. The balance points are obtamed at
50 em and 10 em from the positive end of the
wire in the two cases. The ratio of em!s 18
@) 3:4 M) 3:2 () 5;:1 (d)5;4
(NEET-I 2016)

The charge tlowimng through a resistance K varies
with time ¢ as () = ar - br*. where a and b are

10.

x>

positive constants. The total heat produced 1n
Ris
@R
)=
3b
(NEET-1 2016)

(c) Eaﬁi
6h

Two metal mares of 1dentical dimensions are
connecledihsenies. [f6, and o, are the conducti-
vities Of theanétal wires respectively, the effective
conduetimaly ol the combimation 1s

i ul,+n2 3,05
) 0,0, (b) a0, + 0,
20,0, ) + 0,
: ’)
© 5 +o, @ S50, (2005

A circuit contains an ammeter, a battery of
30 V and a resistance 40 8 ohm all connected in
series. I the ammeter has a coll of resistance
480 ohm and a shunt of 20 ohm. the reading 1n
the ammeter will be
@) 2A (b) 1A (¢) O5A (d025A
(2013)

A potentiometer wire of length L and a resistance
rare connected 1n series with a battery of' e.m.{
kL, and a resistance r,. An unknown em . £
1s balanced at a length / of the potentiometer
wire, The em. [ £ will be given by

Eyl LEyr
{H] L (h} l.lr + "I .:",
Ear
o~ LEar L :
(c) f;r @ GrryL (019

A, B and (7 are voltmeters of resistance R, 1.5R
and 3K respectively as shown n the higure. When
some potential difference 15 applied between
X and ¥, the voltmeter readings are 1", 17, and
I"..respectively. Then

()
—/
2\
= A e
X S Y
V75
&/
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@ V,=V,#V, (b) ol #17,
(©) V==V, d)y V,zV,=V,
(2015 Cancelled)
11. Across a metallic conductor of non-uniform

12.

13.

14.

15.
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cross section a constant potential difference 15
apphied. The quantity which remains constant
along the conductor 1s
(a) dnft velocity

(c) current density

(by electric field
(d) current
(2015 Cancelled)

A potentiometer wire has length 4 m and
resistance 8 £ The resistance that must be
connected 1n series with the wire and an
accumulatorofe.m.f, 2 V, so as to get a potential
gradient | mV per em on the wire 15

(a) 44 L (b) 488 (c) 328 (d) 408
(2015 Cancelled)
The resistances n — b )—
the two arms ol the )
5L R L2

meter bridge are 5 Q
and K Q respectively,
When the resistance
R 1s shunted with an 4

-

- / L0 —
equal resistance, the ! )

new balance pont 1s at 1.6/}, The resistanee R1s
(a) 108 (by 15Q (¢) 20Q (250
2014)

Two cities are 150 km apart, Eleeftic power is
sent from one city to anothercitythrough copper
wires, The fall of petential per km 1s 8 volt
and the averagé resastance per km 1s 0.5 €,
The power lass i the wire 1s

(a) 192 W (by 192 kW

(©) 19210 ) 122kW  (2014)

A polenfiometer circuit has been set up lor
finding the internal resistance of a given cell.
The main battery, used across the potentiometer
wire, has an emf of 2.0 V and a neghgible

mternal resistance. The potentiometer wire itself

1s 4 m long. When the resistance K. connected
across the given cell, has values of

(1) mimty (1) 9.5Q

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 15
(a) 0.25Q (b)y 0.958

(¢) 0.53Q (dy .75 € (2014)

16.

17

18.

19.

20).

21.

x>

have a cross-sectional

159

The resistances of the four arms P, Q. R and S
in a Wheatstone’s bridge are 10 ohm, 30 ohm,
30 ohm and 90 ohm, respectively. The e.m. I and
mternal resistance of the cell are 7 volt and 3
ohm respectively. If the galvanometer resistance
1s 30 ohm, the current drawn from the cell will be
(a) O.1A (b) 20A (¢) 1.0A (d)0.2A
(NEET 2013)

The internal resistance of a 2.1 V cell which
gives a current of 0.2 A through a resistance of
10 €2 18
(a) OB (b) 109 () B2TL (d)H05Q
(NEET 2013)
A wire of resistance 4.£21s stretched to twice its
original length. The resistance of stretched wire
would be

(a) 882 (B) 162 (¢) 282 (d)48
(NEET 2013)
Two rods are jomed end ;}i:

toend. as shown. Both

Cu iu

Fach is 1 meter long. One rod 1s of copper with

area of 0.01 em?,

a resistivity of 1.7 = 10" ohm-centimeter, the

other is of iron with a resistivity of 10~ ohm-

centimeter,

How much voltage 1s required to produce a

current of 1 ampere mn the rods?

(a) 000145V (b) 00145V

(e} 1.7 = 10°°¥ (d) 0.117V
(Karnataka NEET 2013)

A 12 em wire 1s given
a shape of a right
angled tnangle ABC

Jcm
having sides 3 cm, 4

cm and 5 em as shown n
in the figure, The
resistance between two ends (A8, BC. CA) of
the respective sides are measured one by one by
a multi-meter. The resistances will be in the ratio
(@) 9:16:25 (b) 27 :32:35

(c) 21:24:25 (d) 3:4:5

(Karnataka NEET 2013)

4 em .

Ten identical cells connected n series are needed
to heat a wire of length one meter and radius *r”
by 10°C in time “¢". How many cells will be
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22,

23.

24.
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required to heat the wire of length two meter of
the same rachius by the same temperature in time
1 .I'- I."

(a) 20

b) 30 (¢) 40 () 10

(Karnataka NEET 2013)

In the circuit shown the cells A and B have
neghgible resistances. For V, = 12 V. R, =500 £2
and R =100 € the galvanometer (G) shows no
deflection. The value of V 1s

H‘]

AAAA @
<V R Ay
@) 4V (b)) 2V (¢) 12V 6V
(2012)

A ring 15 made of a wire having a resistance
R, = 12 & Find the pomnts A and B, as shown n
the figure, at which a current carrving conductor
should be connected so that the resistance R of the

sub circunt between these pomts 15 equal to g Q.

1’1_5 -’1_1 "r]
(a) E'ﬁ (b) E‘E A L
L 3 L1
M 1 =
(c) L8 () L 2 2
2012)

If voltage across a bulb rated 220 vol{-100 watt
drops by 2.5% of 1ts ratedwaloe, the percentage
of the rated value by Which the power would
decrease 15
(a) 20%

(B 25% (¢) 5% (d) 10%

(2012)

A cellhavingsn emf € and internal resistance r
15 conmected across a variable external resistance
R. As the resistance R 1s increased, the plot of
potential difference V across R 1s given by

E
¥4

(a)

0

0
Rh-

(Meams 2012 )

26.

27.

28.

29.

30.

x>

The power dissipated 1n the circuit shown in the
figure 15 30 watts, The value of R 1s

(a) 208 (b) 15 (c¢) 10 (d) 308

(Mains 2012)

A current of 2 A flows through a 2 £2 resistor

when connected across a'batfery, The same battery

supplies a current of 0.5 A when connected

across a 9 € resistor; The internal resistance of

the batteryas

(a) 0599 @) 13Q (¢) 1/14Q (d)1Q
(2011)

If power dhssipated in the 9 £ resistor in the
circttshown 1s 36 watt, the potential difference

across the 2 € resistor 1s 9
_ —AAV—
'[-lﬂlfi 4 volt e
—ANANN—
(b) & volt ‘
I! |
(¢) 10 volt 'yl 20
(d) 2 voll (2011)

In the circunt shown in the figure. 1f the potential
at point A 1s taken to be zero, the potential at
point B 1s

(a) +1V (b) -1V

(c) 2V

(d)y =2V
(Mains 2011)

Consider the following two statements.
(A) Kirchholfl's junction law follows from the
conservation of charge.

(B) Kirchhotf’s loop law follows from the
conservation of energy:

Which of the following 18 correct?

(a) Both (A)and (B) are wrong

(b) (A)1s correct and (B3) 18 wrong

(¢) (A)1s wrong and (B) 1s correct

(d) Both (A) and (B) are correct (2010)
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32.

33.

34,
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A potentiometer circuil 1s set up as shown. The
potential gradient, across the potentiometer wire,
1s k& volt/em and the ammeter, present in the
circuit, reads 1.0 A when two way key 1s
swiltched off! The balance points, when the key
between the termunals (1) | and 2 (11) | and 3. 18
plugged in. are found to be at lengths /| ¢m and
[, em respectively, The magmitudes, of the
r;:sisturs R and X. in ohms, are then, equal,
respectively, to

(a) k{f: - II} and kf1 (h) th and k{I: - !l]

(¢) k(I,-!)andkl, ~ (d) kI andkl, (2010)
See the electrical T
circutl shown 1n 5 =
T T "
tl:Ela hgu!{.. WL]I -’ I % ARANA /=
ol the following ,
equations 1s a éj ey, -y
Y lEI:.:

correct equation for 1t?

(8) €,—ir,—€ —ig=W
(b) —&e.—(,+i)R
(c) g, —(i,ti,) K ¥ Fr =0
(d) & — (i, +ifB—Tm =0

r i:r; = U

(2009)

A wire of resistance 12 ohms per meter 1s bent
to formea eomplefe circle of radius 10 em. The
resistance between its two diametrically opposite
points, .1 and A as shown n the higure 1s

(a) 3£

(b) 6m Q2 A B
(¢) 6 &
(d) 0.6m Q2 (2009)

A student measures the terminal potential
difference (I of a cell (of emf &€ and internal
resistance r) as a function of the current (/)

flowing through it. The slope. and intercept, of

the graph between I" and /. then. respectively,
equal

36.

37

38.

39.

40.

161

(by rand —¢
(d) eand - r

(a) —rande

(¢) —eandr (2009)

The mean free path ol electrons in a metal 1s
4 « 10" m. The electrnie held which can give on
an average 2 ¢V energy to an electron in the metal
will be in units V/m

(@ 5= 10"
(¢) 5= 107

s

4

(by 8 = 10"

d) 8107 (2009

P e M
38
Ve
(.5 £2 N

Wit
(0.5 Q

In the circuit shown, the current through the
4 L2 resistords 1 amp when the pomnts P and M
are comngeled lowd ¢ voltage source. The potential
difference'between the pomts M and N 1s

(a) 0.5 volt (b) 3.2 volt
(¢) L5 volt (d) 1.0 volt

(2008)

A Wire of a certain material 1s stretched slowly
by ten percent. Its new resistance and specilic

resistance become respectively

(a) both remam the same
(by 1.1 times, 1.1 times
(¢) 1.2 times. 1.1 times

(d) 1.21 times, same (2008)

A cell can be balanced against 110 em and 100 ¢m
of potentiometer wire, respectively with and
without being short circutted through a resistance
of 10 £ Its internal resistance 18
(a) 2.0 ohm (b) zero
(¢) 1.0 ohm (d) 0.5 ohm 2008)

An electric kettle takes 4 A current at 220 V.
How much time will it take to boil 1 kg of water
from temperature 20°C ? The temperature of
boiling water 1s 100°C
(@) 12.6 mmn
(¢) 6.3 min

(b) 4.2 min

(d) 84 nun (2008)

A current of 3 amp, lows through the 2 £
resistor shown in the circuit, The power
dissipated n the 5 £ resistor 15

252
(a) 1 watt B
40
(b) 5 waltt b
(d) 2 watt I |

(2008)
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41. Three resistances P, ¢J, R each of 2 £ and an
unknown resistance 8 form the four arms of a
Wheatstone bridge circurt. When a resistance
of 6 £2 15 connecled 1in parallel to § the bndge
gets balanced. What 1s the value of 87
(a) 382 (b) 62 (¢) 18 (d)28

2007)

42. The total power dissipated i watt in the cireunt

shown here 15 AW

(a) 40 o

(h) 54 310

(¢) 4 —J:\;?-—IllP

(d) 16. 18V (2007)

43. In the circuit shown, 1f a conducting wire 1s
connected between points .4 and 5. the current
in this wire will

(a) [low [rom Hliu A

(b) flow from A to B

(¢) flow in the directionavhich will be decided
by the value ol"F

(d) be zero. (2006)

44. Kirchhofl’s firstand second laws of electrical

circuits are eonsequences of

(a) conservalion of energy and electric charge
respect Vely

(b) eonservation of energy

(¢) comservation of electric charge and energy
respectively

(d) conservation ol electne charge. (2006)

45. Two cells, having the same e.m. [ are connected
in series through an external resistance R. Cells
have internal resistances ry and r- (r; > ra)
respectively. When the circunt 15 closed, the
potential difference across the first cell 15 zero.
The value of R 1s

At o =5

5 @
(2006)

(@ ry+ra(b) rp—r(c)

Get More Learning Materials Here : i m &R www.studentbro.in

46.

47.

48.

49.

Power dissipated across the 8 £ resistor in the
circuit shown here 1s 2 watt. The power dissipated
m watl units across the 3 Q resistor 1s

1 &2 3L
AN~ ANV~

AW

B 2
(a) 3.0 (by 2.0 (c) 1.0 (d) 0.5

{2006)

Two batteries, one of emf 18 volts and mternal
resistance 2 £ and the otherof'emi 12 volts and
imternal resistance | Q areseonnected as shown,
The voltmeter ™ will reeord a reading of

7o
i/
28 [
Mg v
LBl
"2V
fal 30wWolt (b) 18 volt
(e 15 volt (d) 14 volt. (20035)

When a wire of uniform cross-section @, length

[ and resistance R 1s bent into a complete cirele,

resistance between any two of diametrically

opposite points will be

(a) R/4 (b) 4R (¢) R/I8 (d)R/2.
(2005)

For the network shown in the figure the value
of the current 7 1s

9V
(a) 35
- 18V
T
sV
(¢) ?
5V
(d) T (2005)

A 5-ampere [use wire can withstand a maximum
power of | watt in the cireuit. The resistance of
the fuse wire 15

(a) 0.04 ohm (by 0.2 ohm

(¢) 5 ohm (d)y 0.4 ohm. (2005)

The electric resistance of a certain wire of iron

1s R I1ts length and radius are both doubled. then

(a) The resistance will be doubled and the
speeific resistance will be halved.

(b) The resistance will be halved and the specific
resistance will remain unchanged,
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Lh
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(¢) The resistance will be halved and the specific
resistance will be doubled

(d) The resistance and the specific resistance,
will both remaimn unchanged, (2004)

Resistance n, each of » ohm, when connected
in parallel give an equivalent resistance of K ohm.
If these resistances were connected in sernes,
the combination would have a resistance in ohms.
equal to
(a) "R (b) Rin-

(¢) Rin (d) nk

(2004)

Five equal resistances each ol resistance R are
connected as shown in the higure. A battery of
I"volts 15 connected between .1 and 5. The current
flowing i AFCER will be

o B o X Yoo I
(a1) R (b) R (c) R l.‘-‘-'ﬁ
(2004)

A 6 volt battery 18 connected to the teminals

of a three metre long wire of unilormithuckness

and resistance of 100 ohm Thé difference of

potential between twd points on the wire

separated by a distafige of 50¢m will be

(a) 2 volt (b) 3 volt &) | volt (d) 1.5 volt
(2004)

When three fdenticdbulbs of 60 watt, 200 volt
rating arecomeeted 1n sertes (o a 200 volt supply,
the petwer deawn by them will be

(a) GO watl (by 180 watt

(¢) 10 watt (dy 20 watt 2004)

In India electnieity 15 supplied for domestic use at
220 V. It 1s supphed at 110 V i USA. If the
resistance of a 60 W bulb for use in India 1s R, the
resistance of a 60 W bulb for use m UUSA will be
(a) K (b)y 2R (¢) R4 (d) R2
(2004)

In a Wheatstone's bridge all the four arms have
equal resistance R, If the resistance of the
galvanometer arm 1s also R, the equivalent
resistance ol the combination as seen by the
battery 1s

61.

62.

63.

64.

x>
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(@) R/M4 (b)) R/2 (d) 2R

2003)

(¢) R

Two 220 volt, 100 watt bulbs are conneeted first
m senes and then in parallel. Each time the
combination 1s connected toa 220 volta ¢ supply
line. The power drawn by the combination in each
case respectively will be
(a) S0 watt, 100 watt (b) 100 watt, 30 watt
(¢) 200 watt, 150 watt (d) 50 watt. 200 waitt
(2003)

An electric kettle has two heating cotls. When
one of the coils 1s conneeled.la an a.c. source,
the water i the kettle boilsin 10 minutes. When
the other coil 1s Ws¢d (he water boils in 40
minutes. If both th& govils are connected 1n
parallel, the fime takem by the same quantity of
water ehoil will be
(a) B mmvites

(¢) 25 minuies

(b) 4 munutes
(d) 15 minutes
(2003)

| 60; Fuse wire is a wire of

fa) high resistance and high melting point

(b) high resistance and low melting pomnt

(¢) low resistance and low melting pomnt

(d) low resistance and high melting poimnt
(2003)

For a cell terminal potential difference1s 2.2V
when cireuit 1s open and reduces to 1.8 V when
cell 1s connected to a resistance of K = 5 Q.
Determune mternal resistance of cell (#)

10 Y 11 5

(@ 5 Rb [2E g2y

2002)

Spectific resistance of a conductor mcreases
with

(a) 1ncrease in lemperalure

(b) 1nerease in cross-section area

(¢) 1crease mm cross-section and decrease n
length

decrease 1n cross-section area.

(d) (2002)

Copper and silicon 1s cooled from 300 K to
60 K, the specilic resistance

(a) decrease in copper but mncrease mn silicon
(b) 1ncrease in copper butl decrease n silicon
(¢) 1nerease m both

(d} decrease 1n both, (2001)

The resistance of each arm of the Wheatstone’s
bridge 1s 10 ohm A resistance of 10 ohm 15
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connected 1n series with a galvanometer then
the equivalent resistance across the battery wall be
(a) 10 ohm (b)
(¢) 20 ohm  (d)

[ specific resistance of a potentiometer wire
1s 10-7 € m and current flow through it 1s
0.1 amp., cross-sectional area ol wire 1s
10-® m= then potential gradient will be
(a) 1072 volt/m (b) 10 volt/m
(¢) 10°° volt/m (d) 10 volt/m

2001)

15 ohm

40 ohm. 2001)

The net resistance of the circuit between .4
and B 1s

o] 14 16 22
(a) Eﬂ (b) ?Q (¢) _TQ (d) ?Q
(2000

A car battery of em! 12 V and internal resistance

5 % 10 Q, receives a current of 60 amp, ffom

external source, then terminal potential

difference of battery 1s

(a) 12V (b) OV (¢) 153 20V
(2000)

Two bulbs of (40 W, 200 V). amd (100 W, 200 V).
Then correct relation Tor Heir resistances

(@) Ry <Ry b) By > Ry

(€) Ryo=Rym

(d) no relation ean be predicted. 2000)

The polenfiomeier 1s best for measuring
voltage, as

(a) H has a sensitive galvanometer and gives
null deflection

1t has wire ol high resistance

it measures p.d. in closed circuit
1t measures p.d 1n open cireull.

(b)
(c)

(d) (2000)

The current in the given circuit 1s

. Rﬂ=ﬁ£l
48V B4=38

RL—.= f £2
(a) 49A (b) 68 A (¢) 83 A (d)20A
(199%)

71.

T2

73.

74.

T

76.

77.

78.

x>

The mternal resistance of a cell of em.f 2V

15 0.1 €. 1t 15 connected to a resistance of 3.9

£2. The voltage across the cell will be

(a) 1.95V(b) 1.9V (¢) 03V ()2 V
(1999)

In a meler bridge. the balancing length from

the left end (standard resistance of one ohm 1s

in the right gap) 1s found to be 20 ¢cm. The value

of the unknown resistance 1s

(a) 08 (b) 058 (¢) 04 Q (d)0.258Q
(1999)

A potentiometer consists ofa wire ol length
4 m and resistance 10 S ™ is connected to a
cell of em.[. 2 V. The polential difference per

unit length of the ware will be

(a) 5 V/m by 2 V/im
(¢) 0.5 Vm (d) 10 V/im

The resiStance of a discharge tube 1s

(a) men=ohmic (b) ohmic

() Zero (d) both (b) and (c)
(1999)

(1999)

Ihiree equal resistors connected in series across
a source of e.m. [ together dissipate 10 watt of
power. What will be the power dissipated i watt
I the same resistors are connected m parallel
across the same source of em.[?

(a) 30

(¢) 10 () 90

(1998)
A 5°C nise in temperature is observed in a
conductor by passing a current, When the current
1s doubled the rise mn temperature will be
approximaltely
(a) 20°C (b) 16°C

10)
(b) 3

(&) 10°C (@) 12°C

(1995)

Three copper wires ol lengths and cross-sectional
areas are ([, A), (21..4/2) and (//2, 24). Resistance
1§ TINUNUm 1mn

(a) wire ol cross-sectional area 2

(b) wire of cross-sectional area 5
(¢) wire ol cross-sectional area

(d) same m all three cases. (1997)

The current 1 the following cireut 1s
/

I
362

2N

]
<
(@) 2/3A (b) 1A

ANV
(¢) 1I/8A (d)2/9A.
(1997)
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Kirchhofl”s first law, f.e. £7 =0 at a junction,
deals with the conservation of
(a) momentum (b) angular momentum
(¢) charge (d) energy

(1997, 1992)

From the graph between current (/) and voltage
(I") 1s shown below. Identify the portion
corres-ponding to negalive resistance

B C E
Current D
A Voltage —
(ay CD (b DE (c) AB (d) BC

(1997)

A (100 W, 200 V) bulb 1s connected to a 160

volts supply, The power consumption would be

(a) 100 W(b) 125 W(c) 64 W (d) 8O W
(1997)

One kilowatt hour 1s equal to

(a) 36 x 107 ] (b) 36 x 10741

(¢) 36 x 107 ] (d)y 36 x 1071 (1997
If two bulbs. whose resistances are in the @t
of 1 : 2 are connected 1n series, the power
dissipated 1in them has the ratio ol
(@ 2:1 () 1:4 (@ 1:1 @wWHi:R
(1997)

What will be the equivalefittesistance between
the two pomnts . and./)?

A 10Q 109 10Q p

e D

(d) 10 €,
(1996)

10 €2

C o

(@) 308 (by 409 (¢) 10 €

In the network shown n the figure, each of the
resistance 1s equal to 2 €. The resistance between
the pomts A4 and B 1s

86.

87.

38.

89,

920.

. )

9.

x>

165

(a) 3Q (b)) 48Q | 2 (d)2Q

(1993)

()

Two wires of the same metal have same length,
but their cross-sections are i the rato 3 @ 1,
They are jomed in series. The resistance of
thicker wire 15 10 Q. The total resistance of the
combination will be

(a) 40 £ (by 100 €

(¢) (5/2) Q (d) (40/3) Q. (1995)

In good conductors of electmerty, the type of
bonding that exists 1s
(a) metallic

(C) 1011¢C

(h) wander Waals
(dy covalent. (1995)

A heating coil 1s labelled 100 W, 220 V. The

coil 1s cut mwhalfl and fhe two pieces are joimned

in parallél tothe same source. The energy now

liberated per seeond is

(a) 200 Wib) 400 Wic) 23 W (d) 530 W
(1995)

A capacitor 1s charged to 400 V. 1f1ts plates

aie joined through a resistance of 2 k€2, then heat

produced n the resistance 1s

(@) 0647 (b)y 12817T (¢) 0.16J (d) 03217
(1995)

A wire 50 em long and 1 mm” in cross-section

carries a current of 4 A when connected to a

2 V battery. The resistivity of the wire 1s

(a) 4x107" Qm (hy 1x10™ Qm

(€) 2x107 Qm (d) 5%107 Qm
(1994)

Six resistors of 3 £ each are connected along
the sides of a hexagon and three resistors of 6
€ each are connected along AC, AD and AFE as
shown m the figure, The equivalent resistance
between . and B 1s equal to

E 38

_ C
;
30
A 30
(@) 282 (b) 62 (¢) 3 (d)YQ
(1994)

A flow of 107 electrons per second in a
unnduuling wire constitutes a current of
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93.

94.

95.

96.

97.

98.

99.

Get More Learning Materials Here : &

1.6 x 10°° A
1.6 x 1012 A
(1994)

Identify the set in which all the three materials
are pood conductors of electrieity

(a) Cu, Hg and NaCl

(b) Cu, Ge and Hg

(¢) Cu, Ag and Au

(d) Cu, St and diamond, (1994)

An electric bulb 1s rated 60 W, 220 V. The
resistance of its filament 1s

(a) 870 Q (b)y 780 Q

(c) 708 Q (dy BO7 & (1994)

Three resistances each of 4 Q are connected to
form a triangle. The resistance between any two
lerminals 15
(@) 12 Q

(a) 1.6 x 1071 A
(¢) 1.6 x 1079 A

(b)
(d)

(b) 28 (¢) 68 (d)8/3L

(1993)
Current through 3 €2 resistor 1s 0.8 ampere, then
potential drop through 4 £ resistor 1s

310
AW
—
lm' ":I' ﬂ
60

+ | =
|'|1

(@) 96V (b) 26V (¢) 483§ @ L2V
(1993)

A battery of e.m.{ 10 Veand wterial resistance

(0.5 €2 18 connected atrossma varjable resistance

R. The value of R for whichthe power delivered

in 1t 18 maximumeds given by

(@) 0.5 (b 108 [©) 20Q (d)025Q
(1992)

The velogity ot clarge carriers of current (about
| amipere) fea metal under normal conditions 1s
of the arder of
(a) a fraction of mm/sec
(b) veloaity of light
(¢) several thousand metres/second
(d) a few hundred metres per second (/991)
In the network shown 1n higure each resistance
18 1 L. The effective resistance between A and
B s

| £2

182 B

100,

101,

102,

103.

104.

105,

x>

o
%ﬂ m}%ﬂ ) 79 uhﬁﬂ

(1990)

Two i1dentical batteries each of em [ 2V and
internal resistance 1 €2 are available to produce
heat in an external resitance by passing a current
through 1t. The maximum power that can be
developed across K using these batteries 1s

(a) 3.2 W (b) 20W

.28 W (d) %W

(a)

(¢) ({1990)

You are given several 1dentical resistances each
of value R = 10 £ and.each eapable of carrving
a maximum currentel eneampere. [t 1s required
to make a suitable eombination of these
resistances of 5 £ whieh can carry a current of
4 ampere. The.mimmum number of resistances
of thedype R ilvat wall be required for this job s
(a) 4 (by 10 (c) 8 (d) 20
(1990)

A eurreril of 2 A, passing through a conductor

produces 80 ] of heat in 10 seconds. The

resistance ol the conductor 1in ohm 15

(a) 0.5 (b) 2 (¢) 4 (d) 20
(1989)

40 electric bulbs are connected 1n series across
a 220 V supply. After one bulb 1s 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) 1 the ratio 40° : 39-

n equal resistors are hirst connected n series
and then connected m parallel. What 1s the ratio
of the maximum to the mmmum resistance
(a) n (by 1/n*  (¢) »’ (d) 1/n
(1989)

Two batteries of emf 4 V and 8 V with mternal
resistance | £2and 2 € are connected n a circunt
with resistance of 9 £2 as shown m figure. The
current and potential difference between the
points P and ) are

(1989)

Q. 4V 8V 19
P AMVWW— | L xuﬁhmv—ﬁ!
Fy 2
9 £
" R

&

www.studentbro.in



Current Electricity 167

106. The masses of the wires of copper 1s 1n the
ratio of 1:3 ;5 and their lengths are in the
ratio of 5:3 : 1. The ratio of their electrical

(a) %Aund?‘: \Y

(1) 1 Aand4 V

(1 resislance 1s
1 (aY 1 LaiB
(c) aAand':l'v b) 5:3:1
| (c) 1:25: 125
(d) f3Aand12V (1988) (d) 125:15:1 (1988)

{ Answer Key |

. M 20 b 3. (D 4 (© 5 (b)) 6. (¢) 7. (¢) 8 (¢ 9. (d) 10. (¢)
1. (d) 12. (¢) 13. (b)y 4. (b)) 15 (¢) 16. (d) 17. (d) 18 (b) 19. (d) 20. (b)
21. (a) 22. (b) 23. (d) 24. (¢) 25. (c) 26. (c) 27. (b) 28. (c) 29. (a) 30. (d)
3J1. (b) 32. (d) 33. (d) 34. (a) 35 (c) 36. (by 37. (d) 38. (¢) 39 (c) 40. (b
41. (a) 42. (b) 43. (a) 44. (c) 45 (b) 46. (a) 47. (d) 48. (@ 49. (d) 50. (@)
51. (b) S§2. (a) S§3. (¢) 54. (¢) 55. (d) 56. (¢) 57. (c) 58. (d) 59. (a) 60. (b)
61. (a) 62. (a) 63. (a) 64. (a) 65. (a) 66. (b) 67. (¢) 68. (b) 69. (a) 70. (d)
7. (@) 72. (d) 73 (¢) T4 (a) 75 (d) 7T6. (a) 77. (a) 78 (b)) 79. (c) 80. (a)
8l. (¢} 82. (¢) B3. (d) 84, (a) 85. (d) 86. (a) 87. (a) 88. (b) 89. (d) 90. (b)
91. (a) 92. (a) 93. (¢) 94 (d) 95 (d) 96. (¢) 97. (a) 98. (&) 99. (d) 100, (b)

101, (¢) 102, (b) 103. (b) 104. (¢c) 105, (a) 106. (d)

m é’g www.studentbro.in

Get More Learning Materials Here : &



Get More Learning Materials Here : &

168

mHmmmHmmHNNMHWMIIE)(])I-‘k"“JFIC)"E;‘MMHNMMHMMNMHMMH

1. (b): Theresistance of a wire of length / and area
A and resistivity p s given as
pl

R:I

Given. I’ = nl
As the volume ol the wire remaimns constant
A=Al

Al A A
A== =3 or A'=—
/ nl n
, Pl
Rii= Y
Rf — pnl n*pl — 2R
"

2. (b): A potentiometer 1s an accurate and versatile
device to make electrical measurements of eml because
the method mnvolves a condition of no current {low
through the galvanometer. the device can be used o
measure potential difference, internal resistance of a cell
and compare emi”s ol two sources.

20 iV 10

3. (d): on—;-—ﬂmw—*lr Wy

l:1£= ft-l_ I

“y;

|

A
2x243+1x2=9§

2 g
4. (¢) : Resistance of bulb, R, = FP = ﬂg{? é =)

f

| L

2

Power ol the bulb mn the circdd;

P=11 M R
Ry
o B
Vi |
500 A
= 45N 230 V
100
1" =dR =5 (230 - 100)=5 xR
R = 2618

5. (b) : Suppose two cells have emfs € and e,
(also g, > E,).
Potential difference per unit length of the potentio-
meler wire = k (say)
When € and €, are in sertes and support each other then
e, e, =50xk (1)
When €, and €, are in opposile direction
e, —e, = 10Xk
On adding eqn. (1) and eqn. (11)
2¢, =60k = €, =30k and €, = 50k - 30k = 20k
g 30k " 3

e, 20k 2

(1)

6. (c):Given, O=at—br

el
- B B
dt

At 1=0,0=0=7=0
Also. I =0al t= a/2b
Total heat produced in resistance R,
al2h al2b

H= [ IPRdt=R [ (a=2bt)%
() {)
al2b o "
=R j (er” +4f}2.l.‘"- —derbit yelt
()

=R| a* +.4112~r—f— 4abr—:[J
3 2

=R| 4= %

a :HJE r.;rj dab a:;rl
F— X —— X —
" 26 3 g 2 4bh”
__HE'H|:I+| I}_H}R
h 12 6 2 bb

7. (c¢) : As both metal wires are ol 1dentical

dimensions, so their length and area of cross-section
will be same, Let them be /and A respectively, Then
The resistance of the first wire 1s

[
R s -
1 oA (1)
and that of the second wire 1s
!
Ry = —— iy
2 G:H\ ot
@) i () 0
[ | bt | |

As they are connected n series, so ther effective
resistance 1s
R=R +R,
[ [

= -
gA o054

I[l []
= — —f—
Alo O,

If o, 1s the effective conductivity of the combination,
then

(using (1) and (i1))

- (1)

>
Rz'f

b

. (1)

O eff A
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Equating eqns. (u1) and (1v), we get
2l :L{ 2. _1.]

Cer A A\Op O

2  0,+0

Teit

20,0,
a0, + 0,

orf Ou =
010, L

8. (¢): The circuit 1s shown in the figure.
Ammeter

WW

MWy
40.8 €2 ‘ S \
20 €2
| i
I L]
| 0V
Resistance of the ammeter 1s
(480 £2)(20 L)

A= =19.2Q
(480 Q2 +20 Q)

(As 480 £ and 20 € are n parallel)
As ammeter 15 m senes with 408 €,
Total resistance of the cireuit 15
R=408Q+R =408 Q+19.2 Q=602
By Ohm’s law,
Current in the circuit 1s

30
stat Vol s
R 602 2
Thus the reading in the ammeter will be 0.5.A,
il.'.l'” ry
9. (d): | W
L L »
i *
< /
ki

The current throagh the potentiometer wire is

.-
(r +4)
and the potential difference across the wire 13
Eyr
Ve=lr=—"—
(r+n)

The potential gradient along the potentiometer
wire 18
e v - Eyr
L (r+n)L
As the unknown e.m. [ /15 balanced agamst length /
of the potentiometer wire.

_Eyr 1
(r+n) L

E=kl=

169

10. (c¢) : The current flowimng in the different branches
of circuit 1s indicated 1n the figure.

5K
(B)
! .
©)
e
3R
V, =IR
21 3
Vie=u " R=IR
TR
Vf=%x3R=H{

Thus, 1'4 = T'H = I'L,
11. (d) : The area of cross seefion ol conductor 1s
non uniform so current density will be different but

the low of eleetrons will be uniform so current will
be constant,
12. (c) : Required potential gradient = 1 mV em™!
=i Vm™
10
Length of potentiometer wire, /=4 m
V=2V

| I

1Y

L, i R 88 |
So potential difference across potentiometer wire

I
=—x4=04V :
10 i)

In the cireunt, potential difference across 8 €2

= N = X 8

8+R . ()

2

Usimg equation (1) and (11), we get, ().4 =
8+ R

4 16

0 8+R

R=320Q
13. (b) : In the first case.

|4 T
| LW

% B

8+ R=40

5 ) RO

oo

A b

-] pie— 100 — [, —>

x>
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Al balance pont

S__ 4 (1)
R~ 1001,
In the second case.
i e L
1" L/
R )
50 R £2

B

=16/ Pie—100 1.6/, -Pi

At balance pomnt

5 1.6l;

S (1)
(R/2) 100-1.6l,

Divide eqn. (1) by egn. (11), we get

1 _ 100-1.6/
2 1L.6(100-14)
160 - 1.6/, =200 - 3.2/,
40
1.6/, =40 or | “16 =25¢cm
Substituting this value m eqn. (1), we get
5 25
R 75
375
R = E 2=15Q

14. (b) : lere,
Distance betweendive cittes= 150 km
Resistance of theswwe, K= (0.5 Qkm (150 km)=75 Q
Voltage dropaeressithe wire,

"= (8 Ve ")(150 km) = 1200 V
Power loss 1n the wire 1s

v (1200 V)
R~ 750

15. (¢) : The internal resistance of the cell 15

[l

Here,/,=3m.,=285m,R=95Q

=19200 W =19.2 kW

M=

[
=t T
l5 l

16. (d) : The situation 1s as shown 1n the ligure.

| A

7V 58Q
For a balanced Wheatstone's bridge
P R

T —
=

2 8
102 30Q 1 7
e 900 373
It 15 a balanced Wheatstone's bridge. Henee no current
flows in the galvanometerarm. Hence. resistance 50
€2 becomes ineffective.
Theregmyalent resistance of the circuit 1s
04 (10 2+ 30 ) (30 € + 90 Q)
(10 2+ 30 Q) +(30 2 +90 Q)

=5£1+(4uu)(120ﬂ) =5Q+308L=350

R =3

408 + 1200
 Current drawn from the cell 1s
7V 1
[= =—A=02A
BQ 5
17. (d): [ =— R
ST Ry G
or IR+Ir=¢
i | \ &
Here, R=108 r=7,
g=21V,I=02A —
02x10+02xr=21
2+02r=21
0.2r=0.10rr =%=U.5£1
[ ;
(1)

18. (b): Resistance of a wire, K = P = 4 Q
When wire 1s stretched twice, its new length be I, Then
["=2I

On stretchig volume of the wire remains constant.
S AA =1A" where A 1s the new cross-sectional area

e 015 )
r—[m—ljfgﬁ Q)= 572 X95Q2=05Q

Get More Learning Materials Here : &

/ / A
+ - il A =
= A= A=3
Resistance of the stretched wire 15
I’ 21 [
R'= = —=d4g—
P =P =44
=44 Q)=16 (Using (1))
» :
cuckrere (@) G

www.studentbro.in



Get More Learning Materials Here : &

Current Electricity

19. (d) : Here,
Length of eachrod, /=1 m
Area of cross-section of each rod.
A=001em*=001 % 10" m’
Resistivity of copper rod,
p.=17x10"Qcm
=1.7% 0% 10 Qm=17% 107Qm
Resistivity of iron rod.
p,. =107 Qem
=107 x 107 Qm=10"Qm
Resistance of copper rod,
I

R'."I.J =Py E

i w = ;

and resistance of iron rod, R, =p,, —

v A

As copper and 1ron rods are connected 1n series,
therefore equivalent resistance 15

! /
R = R-L'u + RJ"L" . pL.‘u _f'_ * p]-'ﬂ e (pL'u i pl"t'- )"_'

A A A
l.r."
|k
1Ay 21 A
—_ B
Cu Fe

Voltage required to produce | A current in thetods is
r=IR= (1R, TR

£

= ”}m- -+ p[_,e)( %]

:(1.?:«:10-%1[1'5’)[ : ;.Jv

q 0.0%x 10¢

=107 (017 + DAY V=917 10" V=0117V
!

20, (b): Let p and /1 be

resistivity and aresd of z oy 5cm
cross-section of the wire

respectively. B Ao t

The wire 18 bentinthe form of rght tnangle as shown
in adjacent figure:

Resistance of side AB1s R, _9p
A

' . = 4p
Resistance of side BC 15 R, =?'
Resistance of side AC 15 R, _20

The resistance between the ends /4 and B 1s

dpl 4p  5p

_Ry(Ry+Ry) _ E(E.'-E] D

A R+ R, +R, 3p+['=m+5pJ 10 A
A A A

The resistance between the ends £ and C 15

x>

171

4p( 3p  5p
_R:(RL""RJ)_E(IJFE]_EE
. Ry + Ry + R,y @+§;}+@ 12A
A A A
The resistance between the ends A4 and C1s
: 59[3?&9]
. =RJQ+M)=A At A] 3®p
o Ry+ R+ R, 5p+3p+4p 12 A
A A A
27 32 .35

Rap iRy 1Ry 112 -12=2? : 32435
21. (a) : Let p be resistivity of the fateral of the
wire and » be radius of the swire.
Therefore, resistance of 1 m wire 15

p() _p [ I‘“—’]
R=P2_ R=1"
e e A
Let € be emi o 'edth eell.
In [irst cases
: 8 EEEEEEEE
i
wire \—‘
* Im »

lueells each of emf £ are connected 1n series to heat
the wire of length | m by A7{= 10°C) in tme 1.

# ]

(10e)

t=msAT A1)

In second case,
Resistance of same wire of length 2 m 1s

R = ﬂ(’{) e Eff: 7R

—

mr- i
e ne [
L L L [ [
wire
L] 5 »

Let n cells each of emf £ are connected 1n series to
heat the same wire of length 2 m. by the same
temperature A7 (= 10°C) n the same time 7.

(e )t = (2m)sAT

si(18)
Divide (11) by (1), we gel
n
200
22. (b): Since the galvanometer shows no deflection

so current will flow as shown in the figure
R,

=2 = =400 n=20

(N
ik so0a Y o
Vi 12V 100 £2 V5
< 1
I
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v, 12V ® ,

Current, [ = = = —
Ry +R (500 +100)€ 600

VH=IR=[ e a}umﬂ)ﬂv
600

23. (d) : Let x be resistance per unit length of the
wire. Then,
The resistance of the upper portion 1s

R, =xl,
The resistance ol the lower portion 1s
R.=xl,

Equivalent resistance between A and B 15

e R]_Rj =(1‘1’1;(,T!’2)

R]. - R:_.- .1'1-] + .ﬂ[:l_p
gz;ﬂ]?m or g: _J;HFE or g= -I'ﬂl- < 1)
10 L] 241 ] +1}
"\ 5
Also R, =xl +xi,
12=x( +1)
12:x;3["—'+1 i)
Divide (1) by (11), we get
xl;
8 :—1+1]
3 - 002 or B, = & =
12 [k 36 .
JLFE E +1 ]rz "; T
L Y8 I T
i —!—] o 1 pI¥, - —_— = ¥ §
LT 3T, N 57,
!
Let y =|'i -
2(y F =9y or 2y*+2 +4y =9y
or 2y*-5Sy¥2=0
Solving this quadratic equation, we get
1 L1
y=—or2 ;. Ll==
4a l, 2
24. (¢): Power, P= %
As the resistance of the bulb 1s constant
AP 2AV
PV
% decrease in power = P x 100 = ARV x 100

=2 % 2.5%=5%

258. (c): A

FAAA———
! 4]
I
Current m the circuil, [ =
R+r
Potential difference across R,
V=m:[E F
R+r
Pm—t
1+ ;
R
When R=0. V=10
R — m} V =g

Hence, option (¢) represeiits the correct graph,

26. (c): ——

NN\ ————
28
||
I I
10V
Theeguivalent resistance of the given circunt 1s
_ 5R
“1° B+R
Power dissipated in the given cirewt 18
¥
V2 2
P= or 3= —(HJJ
Req [ SR ]

150R = 100(5 + R)
150R =500 + 100R or 50R = 3500

500
R=—=10 Q
50 e

27. (b) : Let £ be the emf and r be internal resistance
of the battery.
In the first case,

" -~
——1|—"*¢"u"‘u“r——
2 Ay »2A
AN
28
2_ v o
24 (1)
In the second case,
B
0.5 Ay A0SR A
00
£
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Divide (1) by (11), we get

2 N s awgr=45+05F
05 24r
0.5 1
Sr=05=r=—=-8
1.5r=05= 15 3
28. (¢): I 96
[ I, 6K \E
{I|—wwA—
V 282
Current [lows through the 9 £ resistor 1s
> 36 3
11*:? =4 (As P=I“R)
I =2A

As the resistors 9 £ and 6 £ are connected n
parallel, therefore potential difference across them 1s
same.
91, = 6l,
Ox2

=3 A

.fr2=

Current drawn from the battery 1s
=L A4L=@+3)A=5A
The potential difference across the 2 € resistoris
=5A)2QQ)=10V
Ri 1A p 2A2ZN

29, (a): +—il; ;1
(®) [ A I A L
R, 20 2A
| (==
A 1y A A L 2

Applying Kirchholl voltage faw 1 the circuit as
shown m the hgure belovw.

rn 2A 2V
I|l—=eh

A

Vitl+2(l}=2=V,

O+ 1=V,

Vo=+1V
30. (d): Kirchholf’s junction law or Karchhoff s first
law 18 based on the conservation of charge.
Kirchhoft’s loop law or Kirchhofl's second law 1s
based on the conservation of energy

(s V, =0V (Given))

Hence both statements (A) and (B) are correct.

x>

173

31. (b):
i l Hi|= w;:—{-
A | [
]@G
ET ,-;r
AN AAAA
" R X
®
1] {)

When the two way key 1s switched ofl, then
The current flowing in the resistors Rand X 15

I=1A (1)
When the key between the terminals 1 and 2 1s
plugged 1n, then
Potential differeneesacross.R = IR = ki, (1)
where k 1s the potential gradient across the
potentiomeéter wire
When the key between the terminals 1 and 3 1s
plugged . then
Polential difference across (R +X)=I(R + X) = k:’:

(1)
From equation (i1), we gel
R=%?=£%=EQQ (1Y)
From equation (u11), we get
R+ X =%=%=Hzﬂ (Using (1))
X=kl,-R
= ki, — ki, (Using (iv)
=k(l,-1)Q
32. (d): A A B
TR
E—— —AWWWWA—<—F
14 s Fy 'l
i is
D i II:iq =

Applying Kirchhoft's equation to the loop ABFE,
={ijy+i)R=ir +Eg =0

or g —(, Ti))R—ir,=0.

33. (d): Wire of length 2m =« 0.1 m

ol 12 £/m1s bent to a circle,

Resistance of each part
=12xmtx01=12n8Q
Resistance between A and B = 0.61 Q.
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34. (a):

nar

I"=¢e —Ir, comparing with y = ¢ — mx

Slope = —r, internal resistance.

I" . = eml & This 1s mtercept on the y-axis.

Slope 15 negative.

[/ decreases as R increases.
35. (¢) : Energy =2 eV =eEA
_2eV 2
Ceh 4x107°
36. (b) : As the P.D. between 4 & and 3 Q
(in parallel), are the same.

 E =5%10" V/m.

.4
4 x lamp=3xi= I]=§A

Total resistance ol 4 Q and 3 2= 12/7 £
4. 7

Current in MOP (upper one) = l+3:; A

" F.D.:—ngd-v
4 4x4 16

= A
1.25 5 5

16 . 16
PD. across | Q= ? Ax] Q) = — volt

Current in MNP =

= PD. across 1 £2 = 3.2 volt

37. () : A gy
/
but the area also decreases byl
mass = pld =1p. In/+ lngd =In mass.
Al AA Al SAA
N —t—=0 = — ==
I A [ A
Length increases by 0.1, mesistance increases, area
decreases by (dly then also resistance will increase.
Total increase imrpesistance 1s approximately
1.2 times; due o 1nerease in length and decrease n
area. Bul'speeilic resistance does not change.

38. (¢) : [In the question, the length 110 ¢m & 100

=11

cm are interchanged |as €>
. | R+r
Without being short circumited through R, only the

battery € 1s balanced.

Vv V
g=—X[ =—x110cm (1)
L L

When R 15 connecled across €.

e \ V
RE=H-[ ]=—Hf:=:- = =%>cum

R+r L R+r
(1)

x>

Dividing eqn. (1) and (11), (R+r) _ 110
R 100
ro 110 ro 110 100
- | +—=— = — = =
R 100 R 100 100
= r=R—k=1. A R=10Q; r=10
100

39. (c¢) : Power= 220 V = 4 A =880 watts. = 880 J/s.
Heat needed to raise the temperature of 1 kg water
through 80°C

=ms. Al » 4.2 J/cal

= 1000 g = 1 cal/g = 80 = 4, 2]/l

1000x1x80%4.2  336x10’
880

time taken =

(=3ampa O
40, (b) : i
B 4Q
- D
-—;'E-HHM AN !

| |
| !
282 4 £ and (1 -+ 35 ) are 1in parallel.
S0 petential difference 1s the same.
F'=2Q-i =4Q - i,=6Q-i,
2:3=68 .4, = i;=1amp
Total PD.=53x1+1x1=6V

2
i i — . |
Power dissipated 1n 5 £2 resistance = Y

where [ 15 the PD. across 5Q2=353V

Power = E = § waltl
56

41. (a) :
P e,
R
Rt
Let X be the equivalent resistance between S and 6 £2.
11,1 P
X § 6 '

Therefore, the equivalent cireuit diagram drawn below,
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IFor a balanced Wheatstone bridge, we gel

p)
St i Sweee = e
Q0 X 2 X
From eqn. (1), we get
S | 2
—:——l~l or, lz— or, §=23%,
2 § 6 M

42. (b): Inthe given circuit 6 Q and 3 € are in parallel,
and hence 1ts equuvalent resistance 1s given by
1 1 1

—_— =
R, 6 3

n

- . . HUU:
I'he equivalent circuit diagram !
1s given n figure, 4 € :

or R,=24. 10

Total current in the circut. AN, II
18 I¥V
[=——=3 A,
2+4

Power 1n the cireuit = 7= 18 ¥ 3 = 54 waltt,

43. (a):

V
Current through arm CAD, = 3 amp

Potential difference between (" anded = o= 17,

- E-xri = 11# volt
8 9

F ]

: # K
Current through CBD, [ =3 amp

Potential difference bélween C and B=1- -1

V V
=—xIl=— volt,
& -4
Potential bétween Tand B =17, - 17
’ - : ; i v V
Ve — Mg=Te—Vo—(Vo—V4 =I_E=_}[-

= V;—-Ve<0 o, V,;<Vj
As 17, < 1%, so direction ol current will be from B to /.

44. () : Kirchholl™s first law of electrical circunt 18 based

on conservation of charge and Kirchhott’s second law

of electrical circunt 1s based on conservation of energy.

45. (b) : Kirchhoff's law has to be applied to the
whole loop.

........................

E it o
— | P
AMA—

x>

175

2E

(i+r+R)’
If through one section (here the first battery) has zero
potential difference, current cannot flow. The question
could have been modihied.
The statement that when the circuit 15 closed. the
potential difference across the first cell 1s zero implies
that 1n a series circuit, one part cannot conduct current
which 1s wrong. Kirchholl™s law 1s violated.
Assuming that ir; = £ as given in the question paper.
some students could have found that X =r| —r-. They
have to be given marks,

while | =

46. (a) : Resistance of semes combBination of 3 £
and 1 £ 1s

| € SR i
I ' i
— | —
AW -
8L I

Ri=3%1=24Q R.-=8Q
Let i be the tatal current 1n the circunt
ixRy, ix8 2i
R+R, 12 3
Current through R 18 i, = IXR = x4 .k
" R+R, 12 3

Power dissipated in 3 € resistor 1s

Currenit through Ry 1s ) =

Flzflj"‘ 3 ey
Power dissipated in 8 £2 resistor 1s

F:= f:: % 8 . 'I',ll}

P i*x3 . R (2133 123

P, iy’x8 P (i/3)*x8 8 2

3
P=2xP=2x2=3 watt
g 2

Power dissipated across 3 €2 resistor 1s 3 watl,

47. (d) : From Kirchhofl’s law,
Ix24+Ix1=18~-12 28

Current 1n the circuit. | AWV~
I8V
['= L4 = E =2 A ! R
R 3 AW
Voltage drop across 2 £, 12V 19
1=2x2=4V
Voltmeter reading = 18 -4 =14 V o
48. (a) : Both are in parallel.
| 2 .32 4 , R
— =——=— = R —_——
R R R R 4 R

49. (d) : Since given circuil 1s 1n the form of
Wheatstone bridge,
| | |
= 1 :
R (4+2) (6+3)

e

R, = 18/5 Q
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o VsV Therefore potential difference across the two points
V=iR,, =i= TS on the wire separated by a distance of 30 m 1s
e
50 6
50. (a) : P=i"R or 1=25x=R {V}'Hﬂ—— H}'W
R= j—lﬁ =0.04 Q 55. (d) : The resistance ol each bulb 1s
) ] _V:_ @o0?
51. (b) : Resistance of wire = ITE P &0
2 ! / When three bulbs are connected in series their resultant
g W
When length and radius are both doubled AN e 60)
2 I Thus power drawn by bulb when eennected across
Ry o (22 = Ry ve ER 200 V supply
2 5 .
The specilic resistance ol wire 15 independent of P= v {ZD{J} = DO W.
geometry of the wire, 1t only depends on the material Rm 3% (200077 60
ol the wire. 2
(220)
52, (a) : When » resistance of r ohm connected in 56. (c) : In Indinfy = R
paralllcl lhla:n llhulrl equivalent resistance 1s In USA. By = 5_1_1(}_3\_
; ' Ky
—=—F—t =+ times
TR 7y o (220> (110)°
| n r ashy=Fy ® o ="¢
—=—=R=—=r=nR o
K r " oy = 110X110 R
When these resistance unnm:ulled in series =Ry = M0%220 4
IR T o L T N mes

§7. (¢) : In balance Wheatstone
bridge, the galvanometer arm
can be neglected so equivalent
resistance = R | —
4 220% 220

18 equivalent to a balanced < e P 100 i
Wheatstone’s bridge ¢ Fig. (i) In series, Ry = 484 + 484 = 968 L2

.
and D are at equal potential level. no A . - ¥ = 220x220 =
al equal potential leyve 5 & Py =ges e 50 watl

=nr=n = nk =nR

53. (¢): Equivalent circunt

5 i [ i i 4
0l grven circuil 1s shown

in figure (1). Also this

4

current will flow in ti§ pesistance In parallel, R, =242 Q

therefore this resisStanee ean be B Vﬁq e —_—
neglected. Fig. (i) P e EERB LY o N At
8 4 = 342 42 o

§59. (a) : Let R and K- be the resistance of the two
coils and 17 be the voltage supphed.

Thus equivalent resistance of this remaming cirouit
[in fig. ()] is. R '
Then current n

AFCER branch 1s

Vv 2R v

: | - i . RIRE
Elective resistance of two coils m parallel = R, T K

Let H be the heat required to begin boiling in kettle.

I “E 2R+2R 2R Fig.fiil-} Then H — P _ B VE."I ) VEI:
54. (¢) : According to given parameters in question - TRWAL R = R, R,
/ 3 po 100 2
= ) — = () — e S : VR, + Ry)t
=P A =1002=p A = A 3 For parallel combmation, g = { fjf 5 2) 1
Thus total resistance of 50 em wire 15 | b+ 1 172
= —=|-=
pf—@' ﬂqj——ﬂ rp ( 2 1 J
1414 10%40 ;
The total current 1in the wire 18 | —% AL e by = fl L”',E = IBdn 8 minute,
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60. (b) : I'use wire should have high resistance and
low melting pomnt. "

61. (a) : Terminal potential “-::E
difference 1s 2.2 V when ;+ : Y
circuit 18 open. ]:

em.f of the cell Er

=F =22 volt
Now. when the cell 1s connected to the external
resistance, cireut current [ 1s given by

= £ = 2.2 ampere, where r 15 the internal
R+r 5+ r HHPES : :
resistance ol the cell.
Potential difference across the cell = IR
39
= ——x%5=1.8
S+r
5+r=11/1.8
11 110-=90 10
= —=—5= =—1£0,
i 18 9
62. (a) : Resistance of a conduetor 15 given by

f 1 L 1
R= PT- where p 1s the specilic resistance, [ 1s the
length and .1 1s the cross-sectional area of the conductor,

Now,when/=1landA=1, R=p.

So specific resistance or resistivity of a materialmay

be defined as the resistance of a specimen 6l the
matertal having umt length and unit cross=seciion
Hence, specific resistance 1s a properfyrala material
and 1t will mmcrease with the increasee[temperature.
but will not vary with the dimensions (length, cross-
section) of the conductor.

63. (a) : For metals specificeesistance decrease with
decrease 1n temperature whereas for semiconductors
specific resistance imereases with decrease n
temperature

64. (a)

0.1x10”
10"
=0.01 =10* V/m,
66. (b) : This 1s a balanced Wheatstone's bridge so
no current flows through the 7 € resistor.
| I I
RT3 EeE FR,=FQ

i

1ol
6. (a) : IF? ff

V-E = .
b r— —ﬁ{_] ——
67. (c): = 55107 =%} 15V
2
68. (b): VF or an%
Ry = Ry

177

69. (a)
70. (d) : In given cireut Ky and R are 1n senes.
Hﬁlf" =6+6=12 L.
Now, R, and Rp- are in parallel
Therefore, equivalent resistance of circuit,
_ 12x3 _ 36
“ 1243 15

R

V. _ 48
'I_R ‘3w|5”“‘

eif

Using Ohm’s law,

71. (a) : f=E=D.5 Ampere

4
'=¢g—ir
or I’'=2-05x%x01 =198V
72. (d) : Metre bndge works en the principle of
Wheatstone bridge.
P.al
0 1001
i 20
P=————%(= 1=0.2
or, lﬂﬂ—ixﬂ ::-‘: 5.8%
73 (@ 7 0 =02 A, ] =10/4

Powential difference per unit length

=0.2 x (10/4) = 0.5 Vim
74. (a)
75, (d) : For series, k., = 3
Power = R Ve =30,
Ir r
For parallel R, = 1/3
power = :}_3 - 3‘::’_ = 3x30=90 watt.
. (a) PRt = msAT
I MI AT
E = AT, or, AT, = 2
Z:LJT 20; AT, = 20°C.

77. (a) : Three wires of lengths and cross-sectional
areas = (1. A), (21, A/2) and ({72, 24).
[
Resistance ol a wire {R] oe E
For I¥ wire, R| e /4 =
I Ilnd s H o i:
or wire, Ry o= —55

4
For III" wire, Ry o< 5=

Therefore resistance of the wire will be mimmum for
[1T74 wire.
78. (b) : Apphed voltage (I) = 2V and

resistances = 30, 30, 30,

R
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From the given circuit. we find that two resistances
are tn sertes and third resistance 1s n parallel.
Therefore equivalent resistance lor series resistances
=3 + 3 =68 Now 1l 1s connected parallel with 3€
resistance. Therelore

e l""!“-‘-é-‘-*l‘ or R=28Q
R 3 6 6 2 '
And current flowing m the cieut (f)
R 2 '
79. (e)

80. (a) : For the negative resistance, when we
mcrease the voltage, the current will decrease,
Therefore [rom the graph, we find that the current in
C'D) 1s decreased when voltage 1s increased.

81. (¢) : Power = 100 W. Voltage of bulb = 200 V
and supply voltage (I') = 160 V

Theretore resistance of bulb ()

y:  (200)
= —= (&%) =400 Q
r 100
and power consumption (F)
v:  (160)
= -1 =( ) =64 W
R 400

82. (¢): 1 kWh = 1000 Wh
= (1000 W) = (3600 8) = 36 = 10°]

E 1
83. (d):Ratioof resistance Ry K= 1 12'or :E.I 5
[n series combimation, power dissipated (/) - IR

A_R _1

=» Poc R Therefore E‘ R 3
or Pi:P=1%
84. (a) : Lowerfesisiomee on extreme left and upper
resistance ofv@xfreme nght are meffective,
The resistanee Ky and R are in series combmation,
Therefore théarsequivalent resistance,
R=R TR, =10+10=20 Q.
Stmilarly, the resistance K5 and Ry are 1in series
combination. Therefore their equivalent resistance,
RI=Rs+R;=10+10=20 Q.
Now the equivalent resistances g’ and R> are m
parallel combination. Therefore their equivalent
resistance,
w  R'R™  20x20 400
R = o -2 _ e
R+R”™ 20420 40
Thus equivalent resistance between A and D, R
=R+ R"+R;=10+10+10=30 Q
(= seres combination)

x>

85. (d) : The circuit 1s equivalent to a balanced
Wheatstone bridge. Therefore resistance between
and 15 2 Q.

202

262

22
86. (a) : Ratio ol cross-sectional areas ol the wires
=3 : | and resistance of thick wire (K,) = 10 Q.

Resistance (R) =

P
R A, 1

Therefore E:"_‘;{]':*j Elt'ﬂ:z_fﬁ‘fl =3x10=308Q

and equivalent resistance 8f these two resistances in
series combination

=R, Hig= 35U 10~ 40 Q
87. (a)
88. (b): Power of heating coil = 100 W and voltage
(I =220.volts. When the heating coil 1s cut into two
equal parts and these parts are jomned n parallel, the
resisiince of the coil 1s reduced to one-fourth of the
previous value. Therefore energy liberated per second
becomes 4 times. ir.e. 4 x 100 = 400 W
89. (d): Capacitance () =4 ul'=4 x 107" I': Voltage
(1) = 400 volts and resistance (R)=2kQ =2x 10" Q
Heat produced = Electrical energy stored = — 17

2

==

| :
5 X (4 % 1079 x (400" =0.32 .
90. (b) : Length (/) =350 ecm=0.5 m.
Area (A)=1mm*=1x 107 m?;

Current (/) = 4A and voltage (1) = 2 volts.

| v 2 ,
Resistance (R) = T: a =0.5 Q and
1x107
0.5

;i n i A
Resistivity (p) = R}{T = .5
=1x%107° Qm
91. (a) : Resistances R . and R, are in series
combimmation, Therefore thewr equivalent resistance
R'=R,, +R;. =3 +3 =06 Q. Now the resistance
R

» and equivalent resistance R’ are in parallel

A
combination. Therefore relation for thewr equivalent
resislance
1 1 ] 1.1 2 1
.r= -+ =—t—=—=— :}R”:}ﬂ
R R R, 6 6 6 3 '

AR
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It 15 1 parallel with CD so equivalent resistance

e A

=S 3"

This equivalent resistance 1s i series with AC and DB

We can calculate in
the same manner
for Ryp, Ry Rpe
etc. and finally the
cireunt reduces as
shown m the figure.
| herefore, the equivalent resistance between /| and B Now §£1 is vurdliel to 4B ihat fe3Q seitotl
(3+3}x3_1§_2g 3
s {EH)HE_lﬁH_lﬁ_ﬂﬂ
(8/3)+2 14/3 14 7

T (3+3)+3 9
100, (b) : For maximum current, the two batteries

A

2 8
So total resistance = T+l + 1 =% $)

= resistance =
92, (a) : Flow of electrons, s 107/sec,

!If ’I - Ll it " " e ] . = e = L] rl &
Therefore. cutréat () = L == = =xe hl‘lﬂlllld be connected 1n series, Thi.. eurrent will be
(i | __mf l ':_’ il’ AT maximum when external resistaneedsegual to the total
=105 xikox I075)=10 ' internal resistance of cells ke, 2 . Hence power
93. (c) A - c v .
” . eveloped across the resistapce R will be
94. (d) : Power (F) =60 W and voltage (1) = 220 volts. l s : "
| i) 3 Z_E 3 2}{2 -
: - : V= (220 I'R=| ==z | R=|5——=| X2=2W
Resistance of the lilament, R = =( _ ) =807 Q . [_H‘+ Zr] (2+ 2]

60
95. (d) : The two resistances are connected 1 senes
and the resultant 1s connected in parallel with the third

101. (¢) : Torcary @weurrent of 4 ampere, we need four
path, cach sariying a current of one ampere. Let r be
the resastance of each path. These are connected 1n

resistance. parallel. Hemee their equivalent resistance will be /4.
r 1,1 .3 .
R=4Q+4€=8£8 and "% T | Aceording to the given problem £= 3 orr=20£,
Rt 8 For this purpose two resistances should be connected.
or Ty 2 There are four such combmations, Hence, the total
96. (c¢) : Current across 3 L2 =08 A number of resistance =4 x 2 =8
6 €2 15 1in parallel, current across 6 £2 =4d A " H 80)
Total current = 1.2 A 102. (b) : H=/"Rtor R= (I’n = (22 x10) =20
potential difference across 4 € resistor==1.2 A='4

103. (b) : Since, the voltage 15 same [or the two combi-
nations, the resistance1s less for 39 bulbs, IHenee the combi-
nation of 39 bulbs will glow more as current 1s more.

=48V
97. (a) : The output power of @eell 15 gaven by

P =L;R 104. (¢) : In series K = nR
il I pasalle] <=L #k . terims =2
Maximum power is déliveied®o the load only when | " PAAUSE T~ =% TR e SRR
the internal resistafige 6f the source 18 equal to the RF
load resistance (R). Then = K== & R/R, = n*/]
"l ol 8-4 4 |
P me—w=— (r=R) : I= = e
matt AR o 105. (a) : / [+7+0 12 3 A
i .
% | V,~V, =4—1x3=3 Vol
99. (d): ol D . |
106. (d) : m =1 = area = density
m
A Area es T
By symmelry, currents /, and 7, from 4 1s the same as Area  m
i, and i, reaching A Gl I N
As the same current 1s flowing from.A to Qand Oto 5. O Ri:R, IR = -d-lﬂ- : ;ﬁ-— : ;:L
can be treated as detached from A8 o r My T
Now ('O and OD will be in series hence 1ts total R-R R =22.9.1_135.15.1
resistance =2 £ et L3S
® 7
@ ®
° ®
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