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Chapter 13. Current Electricity

The resistance ol a wire 1s “R” ohm. If 1t 18
melted and stretched to “n” times 1ts onginal
length. its new resistance will be

() nk
(INEET 2017)

A potentiometer 1§ an accurate and versatile

device to make electrical measurements of EME

because the method involves

(a) potential gradients

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

(¢) a combmation of cells, galvanometer and
resistances

(d) cells

{‘Ji
ol

(a) 2 (by n=R
n

The potential difference (17, — I",) betweemithe
pomnts .1 and B 1n the given figure is

ll-’::{ 20 +3V Lﬂ }.ﬁ
- > %—h_._l,lm__..._.‘ 3 .
A 1=2A4 B
(@ -3V (b B3V (N A8V d+oV

(NEET-IT 2016)

A filament bulb (800 W, 100 V) 1s to be used in

a 230 V manrsupply When a resistance R 1s

connected in semes, it works perfectly and the

bulb consmnesS00 W, The value of K 15

(a) BWOR® 46Q () 26Q (D) 13
(NEET-1 2016)

A potentiometer wire 15 100 ¢m long and a
constant potential difference is mamtained
across 11, Two cells are connected in series first
lo support one another and then in opposile
direction. The balance points are obtamned at
50 em and 10 em from the positive end of the
wire in the two cases. The ratio of em/[”s 13
@ 3:4 (b)) 3:2 () 5:1 (@54
(NEET-I 2016)

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

(NEERI0LD

10.

positive constants. The total heat produced n

Rs
@) a R ) a R © ¢?3'R I a R
biflfre bl i/ o
2h / o 6Gh 3b
(NEET-I 2016)

Two metal mares of 1dentical dimensions are
connecledinsenies. [fe, and o, are the conducti-
vities'of theanetal wires respectively, the effective
condietwaty ol the combination 1s

M +o, 7,0,
t aie] {‘h} O0,+C
g I 2
_ Eﬁ!ﬁl o f +05 5
rﬂu‘] n,l -|-{'j'2 {d} 2”1“3 f.-ufjj

A eircuit contains an ammeter, a battery of
30 V and a resistance 40 8 ohm all connected n
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 (e) O5A (d)025A

2015)
A potentiometer wire of length L and a resistance
rare connected n series with a battery of'e.m. 1
kL, and a resistance r,. An unknown em . £
1s balanced at a length / of the potentiometer
wire, The em.[. £ will be given by

Eyl LE,r
(a) =~ ® Gy
E.r |
A LEar . L.
(c) i:r @ GrmL (2015

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

®

®
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@ V,=V,#V, (b) ol #17,
(€) f:l= jH'_I:’_.' () l:iil*b.:rt,
(2015 Cancelled)
11. Across a metallic conductor of non-uniform

12.

13.

14.

15.

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
accumulatorof e.m.f. 2 V, so as to get a potential
gradient | mV per em on the wire 15

(a) 44 £ (b) 488 (c) 320 (d) 408
(2015 Cancelled)

The resistances n I @
the two arms ol the )

. = 582 R L2
meter bridge are 5 Q -.w.».l_
and K Q respectively,
When the resistance
K 1s shunted with an 4

/) 10D~y

equal resistance, the

new balance pont 1s at 1.6/}, The resistanee R1s

(a) 102 (b) 15Q (¢) 202 @258
(2014)

Two cities are 150 km apart, Eleeftic power is
sent from one ety to another.city through copper
wires, The fall of peteatial per km 1s 8 volt
and the average resistance per km 1s 0.5 £2,
The power lass i the wire 1s

(@) 192 W (by 19.2 kW
() 18218 (dy 122kW  (2014)

A potenfiometer circuit has been set up lor
finding the internal resistance of a given cell.
The main battery, used across the potentiometer
wire, has an em! 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} mfimty (1) 95Q

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.

have a cross-sectional
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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
(@) 0.1A (b) 20A (¢) 1.0A (d)02A
(NEET 2013)

The internal resistance of a 2.1 V cell which
gives a current of 0.2 A through a resistance of
10 €218
@) 08Q (b 10Q ) V2L d)05Q
(NEET 2013)
A wire of resistanc&4.£2s stretched to twice its
original length. The resistance of stretched wire
would be

a) 88 ®) I6Q (© 2Q (M4Q
(NEET 2013)
Two rods are joined end ;}i;

torend, as shown. Both

- - 3
area of 0,01 cm~, _wi

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

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

(¢ 1.7x10°V (d) 0.117V
(Karnataka NEET 2013)

A 12 em wire 1s given

a shape of a right

angled trangle ABC 4 5 em
having sides 3 cm, 4

cm and 5 em as shown n T C

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 (hy 27 AL A

(c) 21:24:25 )y 3:4:5
(Karmataka NEET 2013)

Ten 1dentical cells connected m senes 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.

required to heat the wire of length two meter of
the same rachius by the same temperature in time
E ."' II}

(a) 20

(b)y 30 (c) 40 (d) 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

K
— WO

<V R Ay

(a)y 4V (b)) 2V 12V )6V

(2012)

(c)

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.

FI_S Ll _1 'Irl
@ | ~g m)ﬂ-gﬂ [
L 3 |
L 1 .
(c) L8 (d) L 2 2
f2012)

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

(bl 25% (c) 5% (d) 10%

(2012)

A cellthaving an emf € and internal resistance r
1s confiectéd dcross a variable external resistance

R. As the resistance R 1s increased, the plot of
potential difference V across R 1s given by

ry Fy
E
(a) 4
()
F'y
£ Vv
l..-*
() (d)
0 0 B

R
(Meams 2012 )

26.

27.

28.

29.

30.

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

(@) 20 (b) 15Q (¢) 10Q (d)308

(Mains 2012)

A current of 2 A flows through a 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 balteryas

(a) 0.5.9 @ 13Q (¢) 14Q (d)1Q
(2011)

If power dhssipated in the 9 £ resistor in the

circuitshown is 36 watt, the potential difference

across the 2 Q resistor 1s 9

=1 —AWA—

(a) 4 volt 60
—AAAA—

(b) & volt ‘

{1]1
(¢) 10 volt 'UI 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
R
2A
A MIECﬁg
1Y =
(a) +1V (b) =1V (¢) 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 1s correct?

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

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

(¢) (A)i1s wrong and (B) 1s correct

(d) Both (A) and (B) are correct (2010)
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31. A potentiometer circuit 1s set up as shown. The

32.

33.

34,

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
resistors R and X, in ohms, are then. equal,
respectively, to

.—
I
F
g

1
AN AN
é R 4
A
{11 (¢}

(b) ki andk(l,~1)

(a) .l:u.': - II} and k31

(¢) k(l,=1)andkl, (d) kI andkl, (2010)
See the electrical A ,,Rﬁ AA
cireutt shown 1n 5 =
- = - i Bl i
this figure, Which | I [ ARANA A=

of the following
equations 18 a

i .
——AMANA—] |
i e B3 hA I
correct equation for 1t”? # €2

(8) €,—ir,—€ —ig=W
(b) —&,—({+i)R tars =)
{E} E|_U[+ f:]R "i'f|f'|_=u

@ & —(,+iflB—Ttm=0 (2009)

A wire of resistance 12 ohms per meter 1s bent
to formea eomplefe circle of radius 10 em. The
resistanee belween 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 L2 (2009)

A student measures the terminal potential
difference (1) 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

3S.

36.

37

38.

39.

40.
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(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 eV energy to an electron in the metal
will be 1 units V/m

(@) 5= 10"
(¢) 5= 107

s

4 £

P — M
30

Ve
(.5 £ N

Wi
(0.5 Q

In the circuit shown the current through the
4 € resistor<ds 1 amp when the pomnts P and M
are comngeled lowd c.voltage source. The potential
difference'between the pomts M and N 1s

(a) 0.5 volt (b) 3.2 volt
() 1.2 volt (d) 1.0 volt

(b) 8% 10"

(d) 8= 1V (2009)

(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

(c) 1.2 times. 1.1 times

(d) 1.21 times, same (2008)

Accell can be balanced agaimnst 110 em and 100 em
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 1t take to bo1l 1 kg of water
from temperature 20°C ? The temperature of
boiling water 1s 100°C
(a) 12.6 min

(¢) 6.3 min

(b) 4.2 min

d) 84min  (2008)

A current of 3 amp. flows through the 2 £
resistor shown in the circuit, The power
dissipated 1n the 5 € resistor 1s

252
(a) 1 watt B
40
(b) 5 waltl Y
(d) 2 walt I |

(2008)
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41. Three resastances P, (). R each of 2 £ and an
unknown resistance 8 form the four arms of a
Wheatstone bridge circuit. When a resistance
of 6 £2 15 connectled 1in parallel to § the brnidge
gets balanced. What 1s the value of 87
(a) 382 (b)) 62 () 1Q (d2Q

2007)
42. The total power dissipated i watt in the cireunt
shown here 15 AW
(a) 40 e
(b) 54 38
(c) 4 —ﬁ?———ll =
(d) 16. I8V (2007)

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

(a) [low [rom Bliu A

(b) flow from A to B

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

(d) be zero. (2006)

44. KirchhofT’s firstand-second laws of electrical

circuits are gonsequénces of

(a) conservalion of energy and electrie charge
respect Vely

(b) eonservation ol energy

(¢) comservation of electric charge and energy
respectively

(d) conservation ol electne charge. (20006)

45. Twocells, 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 circeuit 15 closed, the
potential difference across the first cell 15 zero.
The value of R 1s

ATy . =15
@ ri+r) r—rc - (d) 5

(2006)

46.

47.

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

1 &2 3 &2
AN ——— AN~

AW
B L2

(a) 3.0 (by 20  (¢) L.O  (d) 0.5
{20006)

Two batteries. one of emf 18 volts and internal
resistance 2 £ and the otherof'emi 12 volts and
iternal resistance |1 Q areeonnected as shown,
The voltmeter ™ will reeord a reading of

2 0 [
AETRY,
LB
"2V
fa) 30 volt (b) 18 volt
(e 15 volt (d) 14 volt. (20035)

48, When a wire of uniform cross-section a, length

49.

50.

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

resistance between any two ol diametrically

opposite points will be

(a) R4 (b) 4R (¢) RI8  (d)R/2.
(2005)

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

9V
(a) 35
18V
(b) 5
5V
9

d 2t 2005

(¢)

A S-ampere fuse 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 1ron

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

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

(b) The resistance will be halved and the specific
resistance will remain unchanged.
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Lh
Ln

(¢) 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-

(c) Rin  (d) nk

(2004)

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

3V V 2K

v i i — — —_—'l!.-.-.

(a) R (b) R (c) R (d) ®
(2007

A 6 volt battery 1s connected to the temninals

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 fdenticalbulbs of 60 watt. 200 volt
rating afecomeeted in series to a 200 volt supply,
the petwer deawn by them will be

(a) GO watl (by 180 watt

(¢) 10 watt (d)y 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 K. the
resistance of a 60 W bulb for use mn USA will be
(a) R (b) 2R (¢) R4 (d)R/2
(2004)

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

61.

62.

63.

64.
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(@) RM4  (b) R/2 (¢) R (d) 2R

(2003)

Two 220 volt, 100 watt bulbs are connected lirst
m series and then i parallel. Each time the
combination 1s connected to a 220 volta ¢, supply
line. The power drawn by the combination in each
case respectively will be
(@) 50 watt, 100 watt (b) 100 watt, 50 watt
(¢) 200 watt, 150 watt (d) 50 watt, 200 watt
(2003)

An electric kettle has two heating coils. When
one of the coils 1s conneeled.la an a ¢ source,
the water in the kettle boils'in 10 minutes. When
the other coil is Wsed (he water boils in 40
minutes. I both the @ovils are connected n
parallel, the fime taken by the same quantity of
water feboil will be
(a) 8 minvites

(¢) 25 minutes

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

| 60y Fuse wire is a wire of

[a) 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 circuit 1s open and reduces to 1.8 V when
cell 1s connected to a resistance of K = 5 Q.
Deternmune miternal resistance of cell ()
10) 4 11 5
2 (gL

@ O [EE 7
2002)

Spectific resistance of a conductor mcreases
with

(a) 1ncrease in lemperature

(b) 1ncrease m cross-section area

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

(d) decrease 1n cross-section area. (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
(¢) 1necrease mn both

(d) decrease in both, (2001)

The resistance of each arm of the Wheatstone’s
bridge 1s 10 ohm. A resistance of 10 ohm 1s
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66.

67.

68.

6Y.

70.

connected in series with a galvanometer then
the equivalent resistance across the battery wall be
(a) 10 ohm  (b)
(¢) 20 ohm  (d)

If 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

8 14 16 22
(a) gﬂ (b) Tﬂ (¢) TQ (d) ?ﬂ
(2000)

Accar battery of em!l 12 V and internal resistance
5 % 10 €, recerves a current of 60 amp,. ffom

external source. then terminal pul&miﬁ!-*

difference of battery 1s
(@) 12V (b) 9V (¢} 15V @20V
(2000,

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

(@) Ryp <Ry ) Ry > Ry

(€) Ry =Rypn

(d) no relation ean be predicted. 2000)

The polenfiometer 1s best for measuring
voltage, as

(a) i 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)
(¢)

(d) (2000)

The current in the given circuit 1s

/
>

. RH='|5£!.
48V— R,=30Q

AWA
Ro=060Q

(a) 49A (b) 68A (¢c) 83 A (d)20A
(1999)

i

12,

73.

74.

76.

Tls

78.

The internal 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 meter 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) 088 (b) 058 (¢) 048 (d)0.25Q
(1999)

A potentiometer consists ofa wire ol length
4 m and resistance 10 €& Tt is connected to a
cell of em [ 2 V. Thepolential difference per

unit length of the ware will be

(a) 5 Vim by 2 V/im

(¢c) 0.5 VWin (dy 10 V/im

The resiStance of a discharge tube 1s

(a) men=ohmic (b) ohmie

() Zero (d) both (b) and (¢)
(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 m watt
I the same resistors are connected i parallel
across the same source ol e m.[.?

(a) 30 (¢) 10 (dy 90

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

10
(b) 3

(o) 10°€C (dy 12°C

(1995)

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

(a) wire of cross-sectional area 2

. : . A
(b) wire ol cross-sectional area 3

(¢) wire ol cross-sectional area

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

The current i the following circuit 1s

(a) 23 A (b) 1A /8 A (d) 2/9 A,

(1997)

(¢)
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79.

80.

81.

82.

83.

84,

KirchhofI’s first law, i.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. Identity the portion
corres-ponding to negalive resistance

B C k
Current D
A Voltage —
(a) CD (by DE  (¢) 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) 80 W
(1997)

One kilowatt hour 1s equal to

(a) 36 x 1079 ] (b) 36 x 1074 ]

(¢) 36 x 107 ] (dy 36 x 10% 1 (1997)

If two bulbs. whose resistances are i (he v |

of 1 : 2 are connected 1n series, the fower

dissipated 1in them has the ratio ol

(@ 2:1 () 1:4 () 1:1 iR
(1997)

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

A 10Q 108  10Q p

e D

(d) 10Q.
(1996)

10 €2

C ok

(a) 302 (b) 408 (¢) 10 €

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

86.

87.

38.

| 894

920.

921.

9.
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(a) 38 (b)) 40 (d) 2 Q

(1995)

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 €. The total resistance of the
combination will be

(a) 40 & (by 100 €

(¢) (5/2) Q (d) (40/3) Q. (1995)

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

(C) 1011¢C

(¢ 114

(b] wander Waals
() covalent. (1995)

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

coll 15 cut mwhalfl and fhe two pieces are joimned

in parallél tothe same source. The energy now

liberated per seeond is

(a) 260 Wi¥b) 400 W(c) 25 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 m the resistance 1s

(a) 06471 (b) 1.281J (¢) 016 T (d)0.321]
(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) 4x10™ Qm (by 1x10™ Qm

(€) 2x107 Qm (d) 5x107 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 A as
shown 1n the ligure, The equivalent resistance
between . and B 1s equal to

E 30

(c) 38

(a) 28 (b) 6Q (d) 9 Q

(1994)
A flow of 107 electrons per second in a
conducting wire constitutes a current of
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93.

94.

95.

96.

97.

98.

99.

1.6 x 10°° A
1.6 x 1012 A
(1994)

[dentify the set in which all the three materials
are good conductors of electricity

(a) Cu, Hg and NaCl

(b) Cu, Ge and Hg

(¢) Cu, Ag and Au

(d) Cu, 1 and diamond, (1994)

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

(a) 870 Q (by 780 Q

(c) 708 £ (d)y BO7 € (1994)

Three resistances each of 4 Q are connected to
form a tnangle. The resistance between any two
lerminals 15

@) 1282 (b) 28

(@) 1.6x 1071 A
(¢) 1.6 % 10720 A

(b)
()

(¢) 68 (d)8/3 L

(1993)

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

310
AW
— AW
A 4Q
b £2

sl

(@) 96V (b) 26V (c) 48N @12V
(1993)

A battery of e m.f 10 Viand wtenia] resistance

(0.5 € 15 connectled aGrossa variable resistance

R. The value of R for whichthe power delivered

in 1t 18 maximunds given by

(@) 0.5 (b 108 [©) 20Q (d)025Q
(1992)

The vefﬂﬁil_}’ of charge carriers of current (about
| amipere) fea metal under normal conditions 1s
of the arder of

(a) a fraction of mm/sec

(b) velocity of light

(¢) several thousand metres/second

(d) a few hundred meires per second (/99])

In the network shown 1n higure each resistance
1s 1 £, The effective resistance between 4 and

B 1s

100,

101,

102,

103.

104.

105,

b 20 © 70 @8
(1990)

Two identical batteries each of em.f 2 V 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 R using these batteries 1s
(a) 3.2 W (b) 20W

128 W (d) EW

(a) f%Sl

(¢) ({1990)

You are given several identical 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 € whigh can carry a current of
4 ampere. The.mimmum number of resistances
of thedwpe Rilat wall be required for this job 1s
(a) 4 ' by ‘10 (c) 8 (d) 20
(1990)

A eurreril of 2 A, passing through a conductor

produces 80 J of heat in 10 seconds. The

resistance ol the conductor 1in ohm 15

(a) 0.5 (b) 2 (¢c) 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
(¢) equal in both the cases

(d) 1 the ratio 40° : 39-

n equal resistors are hirst connected n series
and then connected i 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 n figure. The
current and potential difference between the
points P and ) are

(1989)

1 & 4V fV T 1
PmeTmn 1 I wmfwm—{g
1 2
00
AV
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106. The masses of the wires of copper 1s 1 the
ratio of 1:3 ;5 and their lengths are in the
ratio of 5:3 : 1. The ratio of their electrical
resislance 1s

. (b 20 (b)) 3.

11. (d) 12. (¢) 13
2. (@& 22. (b) 23
31. (b) 32. (d) 33.
41. (a) 42. (b) 43.
51. (b) §2. (a) S3.
6l. (a) 62. (a) 63.
7. (a) 72. (d) 73.
8l. (¢) 82. (c) 83
91. (a) 92. (a) 93.

101, (¢) 102. (b)

(d)
(b)
(d)
(d)
(a)
(c)
(a)
(c)
(d)
()

103. (b)

14. (b)
24. (©)
3. (a)
44. ()
S4. (¢)
64. (a)
74. (a)
84. (@
9. (d)
104. (c)

(aY 1 LaiB

(b) &3 1

fay 1 25 12>
(1988) (d) 125: 151 (1958)
{ Answer Key |
S (b) 6. (¢) 7. (¢) 8 (¢) 9. () 100 (¢
15. (¢) 16. (d) 17. (d) 18 (b) 19. (d 20. (b)
25. (c) 26. (¢) 27. (b) 28. (¢) 29. (a) 30. (d)
35. (&) 36. (by 37. (d) 38. (¢) 39. (¢) 40. (b
45. (b) 46. (a) 47. (d) 48. () 49. (d) S§0. (a)
§5. (d) 56. (¢) 57. (¢) 58. (d) 59. (@) 60. (b)
65. (a) 66. (b) 67. (¢) 68. (b) 69. (a) 70. (d)
75. (d) 76. (a)y 77. (a) 78. (by 79. (c) 80. (a)
85. (d) 86. (a) 87. (a) 88 (b) 89. (d) 90. (b)
95. (d) 96. (¢) 97. (a) 98. (@) 99. (d) 100, (b)
105, (a) 106. (d)
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HCEREEE R R R EXPLANA‘I‘IONS ‘|IIIIHIIIIIIIIIIIIIIIIIIIIII[II[IIIIIIlI

1. (b): Theresistance of a wire of length / and area
A and resistivity p s given as
R bl
A
Given, I = nl
As the volume ol the wire remains constant
AT=Al

Al A A
A== =3 or A'=—
/ nl n
, Pl
Rii= Y
Rf — pnl n*pl — 2R
1"

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 to
measure potential difference, internal resistance of a cell
and compare emi”s ol two sources.

20 IV I8

. V HF——W v
3. (d):V, I YW 5
V=V, = V,=2k52+341%2=01
2 i
4. (¢) : Resistance of bulb, R, = Y =(1ﬂﬂJ =208
P 500

Power ol the bulb mn the circdads

P=11 ™ R
Ry
P
Vi I
500 M
= —— =B 230V
100
I =dR =5 (230 - 100)=5 x R
R =250

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 series and support each other then
e, e, =50xk su(1)
When €, and €, are in opposile direction
e, —e, = 10Xk
On adding eqn. (1) and eqn. (11)
2¢, =60k = €, =30k and €, = 50k - 30k = 20k
£ - 30k " 3
€9 20k 2

(1)

6. (c):Given, O=at—br

el
= —Q =qg-2bt
clt

Al 1=0,0=0=1=0
Also. I =0al t= a/2b

Total heat produced in resistance R,
al2b al2b

H= [ IPRdt=R [ (a=260)"d
{0 0
al2b oy
=K j [uz + 4!';-"?'1"'- — &bt )t
0

=R| 4% +.4ﬁ21—* %bLI
3 2

el B B xﬂj_4ﬂf}x{12:|
. 2 g 2 4b?
_ﬂ[l+lml}_rt3ﬂ
b [2 6 2 6b

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

4!.12
3

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 is

[
B .
1 oA (1)
and that of the second wire 1s
[
Ry = —— 4
2 G:A a1y
@) i () 0
< | i | |

As they are connected n series, so ther effective
resistance 1s
RE = R: + R:
| [
= +
g A 0,A

f[l []
= — —f—
Alo, o,

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

(using (1) and (i1))

- (1)

21
nn:ﬂ'A

R =

b

. (1)
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Equating eqns. (111) and (1v), we get

8 HE, L
OerA A\Op O3

2  0,+0
Oetf 010,

or Ogpp =

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

MW WW
40.8 €2 ‘ 5 \

20 Q
L
| 0V
Resistance of the ammeter 1s
RO L) (20 2
. 38 X ) =192Q

AT 480 Q+20 Q)
(As 480 £2 and 20 £ are mn parallel)
As ammeter 15 m senes with 40 8 €2,
Total resistance of the cireuit 15
R=408Q+R =408 Q+19.2Q=60%Q
By Ohm’s law,
Current in the circuit 1s

30
LBV L ycosa
R 602 2
Thus the reading n the ammeter will be 0.5A,
iE.I” di
9. (d): | W
4 L
L
« !
ki

=l . : &
The current through the potentiometer wire is

Ei
[ = AL8
(r +4)
and the potential difference across the wire 13
Eyr
Ve=lr=—"—
(r+n)

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

Enr L
(r+n) L

E=kl=
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10. (c) : The current flowing in the different branches
of circuit 1s indicated 1n the hgure.

5K
(B)
! .

©)
e
3R

V, =IR

21 3
Vie=u " R=IR
TR

Ve = % x3R = IR
Thug, V., =V, =V,
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 ¢m™!

1 =
=—Vm™
10 |
Length of potentiometer wire, / =4 m
! V=2V
L
1Y
L, i R 80 |
So potential difference across potentiometer wire
1
=—x4=04V i

In the cireunt, potential difference across 8 €2

= N = X 8

8+R “ﬂ
Using equation (1) and (1), we get, (),4 = 3 x 8
8+ R
4 == 15 8+ R=40
10 8B+ R
R=32 0
13. (b) : In the first case.
[ {)
l,ﬂgg] R Q)
®
A B

I pie— 00 — [, —
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Al balance pont

S__ 4 (1)
R~ 1001,
In the second case.
i, § A
| L0
R )
;0 [kG
A B

=16/ Pie—100 1.6/, -Pi

At balance pomnt

5 161,

e ++{11)
(R72)  100-1.6/,

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

l_ 100~ 1.6/,
2 1L.6(100-1)
160 - 1.6!] = 200 - 3.2:'|
40
1.6/, =40 or | =16 =25¢cm
Substituting this value mn eqn. (1), we get
5 25
R 75
375
K= E .ﬂ = 15 ﬂ

14. (b) : lere,
Distance betweendsva cittes= 150 km
Resistance of themare, K=1(0.5 Qkm )(150 km)=75 Q2
Voltage dropaeressithe wire,

"= (8 ¥V law ")(150 km) = 1200 V
Power loss 1n the wire 1s
v (1200 V)
R 75Q

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

= 19200 W =19.2 kW

M=

r=(ﬂ-—l].ﬁ'
Iy
Here,/, =3m. L,=285m,R=95Q

0.15
2.85

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

For a balanced Wheatstone's bridge

P R

Q s

100 30Q
300 90Q
It1s a balanced Wheatstone's.bridge. Hence no current
flows in the galvanometerarm. Hence, resistance 50
Q2 becomes neffective.

Theseguyalent resistance of the circuit 1s

0+ (10 Q2+ 30 £2) (30 2+ 90 Q)

11
ar 3 3

hiw =
S (10 2+ 30 Q) +(30 2+ 90 Q)
(40 €)(120 €) . )
= - 30Q2=35Q
et o+ ma 2
- Current drawn from the cell 1s
IV 1
|;= =—A=D_ ‘ﬂl
B 5 2
£
IT- d ¥ R
() R+r AR
or IR+Ir=¢
i 3 v
Here, R=108.,r="7,
e=21V.I=02A —4EI—"'U'";"‘-‘
02x10+02xr=2.1
2+4+02r=21

1
02r=010rr= 3 =050
. — [ : ;

18. (b): Resistance of'a wire, K = F]E =4Q (1)
When wire 1s stretched twice, its new length be I, Then

["=2I
On stretchig volume of the wire remains constant.
S AA =TA” where A" 1s the new cross-sectional area

| I A
Al=—A=—A=—
o o 2
Resistance of the stretched wire 15
R'=p If:pi= pi
A (A/2) A

r:[i_ljwﬁ51}=—x9-59=ﬂ-59
2.85

=44 =165 (Using (1))
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19. (d) : Here.
Length of eachrod, /= 1 m
Area of cross-section of each rod,
A=001em*=001x 10"m’
Resistivity of copper rod,
p.=17x10"Qcm
=1 7x10°x 10*Qm=17%10°Qm
Resistivity of 1ron rod.
p,. =107 Qem
=107 x10°Qm=10"Qm
Resistance of copper rod,
/
Ru"u =Py E

/

and resistance of ron rod, R, =p,,.—

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

! !
R=Rg, + R =pg L2 T Pre = (pL.'u *Pre )_

A A A
L.r’
|k
1Ay 1A
—_ B
Cu Fe

Voltage required to produce | A current in thetods is
P=IR= ()R, +R)

£

=mm.+pFeJ[ﬁ]

= (1.?x1D‘3+1[l‘?)[ : 4] v
q 0.01x 100
=107 (0. 17+ 110 V= 1T 10" V=0117V
"4

20. (b) : Let p and A be

resistivity and aresd ol a ., Q2 Cm
cross-section of the wire

respectively. B Ao t

The wire is bentin.the form of night triangle as shown
in adjacent figure:

Resistance of side AB1s R, = %

Resistance of side BC 15 R, =%
s i il 5p
Resistance of side AC 18 Ry=—

The resistance between the ends 4 and B 15

S0( 40 5)
_R(R, +Ry) A A A 0
R,+R, +R, 3p+[4p+5pJ "1 A
A A A
The resistance between the ends B and (13

R."’LH
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4p( 3p  S5p
_I{E(RL+I{3)_H{I+E]_32E
“TR+R Ry 4 3p 5p 124
A A A
The resistance between the ends A and C 1s
5p( 3p  4p
=R3(R1+RE) __‘-1'(_;?1'+:-‘{]_35p
A Ry+Ry+R, "5, 3 4 124
A A A
27 32 .35

Rap i Rpc 1Ry = 1 12=--2? : 32435
21. (a) : Let p be resistivity of the material of the
wire and » be radius ol the wire.
Therefore, resistance of 1 m wire 15

p() _p [ I‘“—’]
R=P2_ R=1"
e e A
Let € be emt of 'eich eell.
In [irst cases
EEEEEEEE
i
wire \—‘
“ >
Im

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

(10¢)*

t=msAT ..

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

R = p(’{) e EQ _9R

—

mr- wr
~ ne [
wire
- »>
2m

Let n cells each of emf € are connected in 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

i)
Divide (11) by (1), we gel
"

E:Z —- HE=4E|U

22. (b): Since the galvanometer shows no deflection
so current will flow as shown in the figure

n=20

R, A
4 si00 Y
Vi 12V 1009 —y
< {

I
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v, 12V ® .

Current, I = = = —
TR 4R T (5004 100)Q 600

VH=IR=[ L2 A laoogy=2v
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 =zl

Equivalent resistance between A and B 1s

e RIRE =(I£1;(I12)

R]. - R:f IJ-] + .ﬂ[z
E.t:_x_'ll.l or E: x> or g= _I‘T{l_ {1)
"\ 5
Also R, =xl +xi,
12=x(I, +1)
12=x;3{:—'+1] )
Divade (1) by (11), we get
xl;
8 :i+l]
3 o A2 N -
12 _(h..) % 7. P
tlpf 5-+1 u[gﬂ}
b8 h (i 2 4
[32+1] 36uf2 or i_*'g~+-1 9071,
Let y=h

™R
2y ¥ WE=9y or 212 +2+4y =9y
or 2y*-5y¥i=0
Solving this quadratic equation, we get
gle OT.& & g1

2 l, 2

24. (¢): Power, P= %

As the resistance of the bulb 1s constant

AP 2AV
P V
% decrease in power = ﬂ;} x 100 = zf;v % 100

=2 % 2.5%=5%

25. (c¢): A

<

Current m the circuit, [ =

R+r
Potential dilference across K.
e
veir=[ 5 R
Vo &
fu L
R
When R=0, V=10
R=e, V=¢

Hence, option (¢) represefits the correct graph.

26. () : ——

: AAN
| 50

| §
II
10V

Theeguivalent resistance of the given circunt 1s
_ 5R
“ " 54+R
Power dissipated m the given circut 1s

PPN )
R _[ 5R ]

150R = 100(5 + R)

I50R =500 + 100R or 50R =500

500
R=—=10Q
50
27. (b) : Let € be the emf and r be mternal resistance
of the battery.

In the first case,

. .

A
2 AY A2A
AAN
e 28
2=2+r (D)

In the second case,

(1)
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Divide (1) by (11), we get

2 2 g gp= RS DS
05 24r
0.5 1
&= 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
IT=?=‘1 (As P=I“R)
I =2A

As the resistors 9 £ and 6 £ are connected 1n
parallel, therefore potential difference across them is
same.
91 =61,
Ox2
6
Current drawn from the battery 1s
(=L 4L =(2+3)&=3A
The potential difference across the 2 € resistoris
=(DA)Z28)=10V
2
Ri 1A p 2A ll[;'e’

=3A

.fr2=

29, (a): <+ R
®) 1A fA
R, 30 $2A
ilil . A M AN
A fll{; T3 C A

Applyving Kirchholl voltage faw 1 the cireunt as
shown m the hgure belovw.

r 2A 2V
I|l—=eh

o—||

A yy TA
Vi +1+2(1)=2=V,
0+1=V, (+.+ V,=0V (Given))
V,=+1V

30. (d) : Kirchholf"s junction law or Kirchholf s first
law 15 based on the conservation of charge.
Kirchhoft’s loop law or Kirchhofl's second law 1s
based on the conservation of energy

Hence both statements (A) and (B) are correct.
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31. (b):
i l Hi|= wr—{-
A | [
1@5
ET ,-;r
AN AAAA
" R X
®
1] {)

When the two way key is switched ofl’ then
The current flowing in the resistors Rand X 15

I=1A A1)
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
potentiometer wire
When the key between the terminals 1 and 3 1s
plugged in. then
Potential difference across (R + X) =I(R + X) =k,

(1)
From equation (11), we get
ki, Kkl
R=e—i="1l=} Q v
;1 1 (1V)
From equation (ii1), we get
kly ki
R+ X =T2=T1=JH2Q [Uﬂlﬂg{l]]
X=kl,-R
- ﬁ'f: - .!'r.'.-"1 (Using (1v))
=k(l,—1) &
32. (d): “"—um 4
TR
E—<—| | ANNMA—<— F
g Fy [
I o
) - | |
D s lEL c

Applying Kirchhofl”s equation to the loop ABFE,
=+ hRR—=ir +e =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
=12xmx0.1=121Q
Resistance between A and B = 0.61 £.
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34. (a):

nar

I"'=e —Ir, comparing with y = ¢ — mx

Slope = —r, internal resistance.
I” . =eml e Ths is intercept on the y-axis.
Slope 15 negative.
[ decreases as R icreases.
35. (¢) : Energy =2 eV =eEA
_2eV 2
T eh 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= :1=§A
Total resistance ol 4 Q and 3 2= 12/7 L2
| : 4 7
Current in MOF (upper one) = 1+E=; A
. Pl s
., | dx4 16
Current in MNP = AT A
1.25 5 5
16 16

PD. across 1 Q= ? Ax]1Q = ? volt

= PD. across 1 £2=3.2 volt

37. () : A gy
/
but the area also decreases byil)™1.
mass = pld =TI'p. In/+ el =ln mass.
Al AA Al —=AA
 —t—= = = —
I A I A
Length increases by 0.1, pesistance increases, area
decreases by Odly then also resistance will increase,
Total increase orresistance 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

sol=11

N

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

battery € 1s balanced.

E=E-xfl=E-xllﬂcm (1)
L L

When R 15 connecled across €.

(3 V
=il o 0% o X
0 (IS R+r L

Ri:R-[

(1)

R 100
ro 110 r 110 100
== |t—m—_— = — = -
R 100 R 100 100
= pERem = A5 R=10Q3 F=10.
100 10

39. (¢) : Power =220V = 4 A =880 waltts. = 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 J/Gal,

1000x 1 x 80%4.2 _ 336 %10/

time taken = = =
=382 s =£?mm |

fy=23amp2 (),

40. (b): 12— B

5 A0

[~ D
P-—Jl-a-m WW— I
e | Q 5Q

| |
| !
289, 48 and (1 £+ 5 Q) are 1n parallel.
S0 petential difference 1s the same.
F=2Qi=4Qi,=6Q-i,
2:3=68 .4, = i;=1amp
Total PD.=5x1+1x1=6V

i o . v
Power dissipated 1n 5 £ resistance = Y
where " 18 the PD. across 5Q =3V

Power = ;—5 = § waltt

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

Therefore, the equivalent circuit diagram drawn below,
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IFor a balanced Wheatstone bridge, we get

£=£ or E=i =t A =282
Q0 X 2 X

From eqn. (1), we get
S | 2
—=——+~l or, L or, $=31£
2 § 6 M

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

[
_=_+_ or RP=EQ. jgl
R, 6 3 5
] _W'r
The equivalent circuit diagram !
1s given in figure, 4 €
Total current in the circuit,  —WWW II
18 |8V
I=——=3A.
2+4

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

43. (a):

V
Current through arm CAD, = 3 amp

Potential difference between (" andd = [Me= 17,

= }’-—..-xri = 15 volt
] 2

g (K
Current through CBD, 1 =3 amp

Potential difference bétween C and B=1-—- 1%

:£H|=% volt,
Potential-bétween Aand B = 17, - Ty
4 . ' . ) vV Vv
Va-Bg=Ve-Vg- e~V =7—5=7
= V,—-Va<Q o, Vi<V

As 17, <1, so direction of current will be from 5 to /1.
44. () : Kirchholl™s first law of electrical circunt 18 based

on conservation of charge and Kirchhoft'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.

aaaaaaaaaaaaaaaaaaaaaaaa

I R .
b

: g
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2E

(h+n+R)
If through one section (here the first battery) has zero
potential difference, current cannot flow. The question
could have been modified.
The statement that when the circuit 15 closed. the
potential difference across the first cell 1s zero implies
that in a series circuit, one part cannot conducet current
which 1s wrong. Kirchhoft’s law 1s violated
Assuming that ir; = E 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 combimation of 3 £2
and 1 £ 1s

| O R i
J! L s
" . P
WA -
B2 I

Ri=3%1=40 R =80Q
Let 7 be the total current in the circunt
ixR, ix8 2i
R+R, 12 3
Current through R, 18 f, = indy A
*"R+R, 12 3

Power dissipated in 3 € resistor 1s

Currenit through Ry 1s ) =

F| = ":l: x 3 “:'
Power dissipated m 8 £2 resistor 1s

F:= .i::: x & . 'I',ll}

P i*x3 B (2i/3)*x3 12

3
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, —
I8V
pal s .r —
R 3 AW
Voltage drop across 2 £,

Fi=2x2=4YV
Voltmeter reading = 18 -4 =14 V

Ri2
48. (a) : Both are in parallel.
1,228 o R
R R R R 4 R

49. (d) : Smce given circuit 1s 1n the form of
Wheatstone bridge,
| | |

= + '.
R, (4+2) (6+3)

g

R, = 18/5 Q
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vV 5V
I"'=iR,, = i=—=—.
il R, I8
50. (a) : P=i"R or 1=25x=R
T
R= 5z =004 Q
l
51. (b) : Resistance of wire = HE
R oc i = I.'_.
A mr
When length and radius are both doubled
2 1
R] o< 5 = Rl oc — R
m(2r) 2

The specilic resistance of wire 15 independent of

geomeltry of the wire, it only depends on the matenal
ol the wire.

52. (a) : When » resistance of » ohm connected 1n
parallel then their equivalent resistance 1s

| 1 1 1] .
= — =—F—F—F . rienaJT HINES
r r o r
I n
=l sp=lr=nR
R r 3]

When these resistance connected in series
R.=p i samess N limes
=nr=n* nkR =n'k
53. (¢): Equivalent circunt
ol given circuit 18 shown

in figure (1). Also this

18 equivalent to a balanced

Wheatstone’s bridge Fig. (i)

and D are at equal potential Tevel, no A
current will low in i§ gesistance V ﬁ'%
therefore this resiStance ean be B

neglected. Fig. (i1)

Thus equivalent resistance of this runummg cirouit
[mn fig. (u)] s R
Then current 1n
AFCER branch 1s
V 2R V

H 2R+2R 2R

Fig. (iii)
54. (e¢) : Accordimg to given parameters in question

3 (
= p-= 100@=p =+E8=10.
A A A 3
Thus total resistance of 5{] cm wire 1s

0,100,550
A:’— ﬂS— ﬂ

. 6
The total ‘nt 11-- B J = A;
18 10olal CuIren 1[] 1€ Wire ]‘: f lﬂﬂ' 1‘5!;

| bridge, the galvanometer arm

Thereftore potential difference across the two points
on the wire separated by a distance of 30 m 1s
50 6

(V)= IR, —T ﬁ_l V.
55, (d) : The resistance ol each bulb 15
2 2
= V . (200) O
P 60
When three bulbs are connected i senes their resultant
| 3% (200)°
resistance = .
60

Thus power drawn by bulb when eennected across
200 V supply

Z
p=y -:sz; =20W.
R. 3x(2000760
A
56. (¢) : In Indin.p, - G2
n USA, 7, < 4100
Ky
(2200 (110)°
8 I”-_=I} " #. —
as i y R RL.I'
110x110 . R
=iy = R=—.
e

§7. (¢) : In balance Wheatstone

can be neglected so equivalent
resistance = K.

4

i VR 2202200
58. (d) : R = 5= T30 = 484 Q
In series, R, = 484 + 484 = 968 Q
Com o ¥R DD05220,
o Bog = 968 068 = 50 walt
In parallel, R, = 242 Q
LBy = e = 220%220 _ 540 war,

9 242 242
59. (a) : Let &, and R be the resistance of the two
coils and 17 be the voltage supphed.

R R
Effective resistance of two coils i parallel = R, |+ Ez
Let H be the heat required to begin boiling in kettle,
” Vi, vV
[hen = 1 = L - 5
en H = Power X time R, R,
g i V(R + Ry) 1
For parallel combmation, g = (& +X2) 1
KR,
| I + 1
—” —_— =
Es b b
_ hty  10x40 :
5 S Faey - 10540 Doante.
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60. (b) : I'use wire should have high resistance and
low melting pont.

61. (a) : Terminal potential “f;"r;::
difference 1s 2.2 V when 14 ; Y
circuit 1s open. |y

em.f. of the cell E.r

=F =22 volt
Now. when the cell 1s connected to the external
resistance, cireuit current [ 1s given by
/= E _ 22
R+r 5+4r
resistance ol the cell.
Potential difference across the cell = IR
2.2

ampere, where r1s the mternal

=5+r:~<5=|.3.

54+ r=11/1.8.

1l < _110-90 _10
p= g 18 g <2

62. (a) : Resistance of a conduetor 15 given by
R= ﬂ{{ . where p 1s the specilic resistance, [ 1s the

length and.1 1s the cross-sectional area of the conductor.
Now,when/=land A= 1, R=p.

So specific resistance or resistivity of a materialmay

be defined as the resistance of a specimen 6f the
material having unit length and unit cross=section.
Hence, specific resistance 1s a properfyala material
and 1t will increase with the increaseoltemperature.
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 1n
temperature

64. (a)
v IR _Ipl _01x107

=0.01 =10* V/m,
66. (b) : This 1s a balanced Wheatstone's bridge so
no current flows through the 7 € resistor.
; bk _ 1 I 14
'R, 4+3 648 OFR,=FQ
'.*'—1_21 ~60
Sx10™

2
68. ﬂ]]: P:V— Or, Rgc_l.

R P
Ryy > Ry

67. (c): ~V—:E-=f =

= '=15V
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69. (a)

70. (d) : In given cireuit Ry and R are in series.
Hm" =6+6=12 K.

Now, R and Ry, are in parallel

Therefore, equivalent resistance of circuit,

R = 12x3 _ 36
o 1243 18
n i gl o) W s SR s
Usmng Ohm’s law, 1= R _ww&z A.

T1. (a) : f=%={].5 Ampere

'=¢g—ir
or I’'=2-05x%x01 =198V
72. (d) : Metre bnidge works en the principle of
Wheatstone bridge.

PN
Q0 100
or, P=ﬁ-];ﬁ;x-ﬂ= %KI:H.ZSQ

73 @ T=5=02A, F=10/4

Potenfial difference per unit length
=02 = (10/4y =05 V/im

74. (a)
15, (d) : For series, k., = 3r
2 2
Power = Ii:.,:—=I'I.'l=:|- 4 = 30,
Ir r
For parallel R, = r/3
power = :}_3 - :T_ =3x30=90 watt.
76. (a): H = I'Rt = msAT
I} AT, AT
Y or, AT, = 7
AT, = 5:.:%1111 =20, AT, = 20°C.
|

77. (a) : Three wires of lengths and cross-sectional

areas = ([, A), (21, A/2) and (//2, 24).

Resistance of a wire (R) &= —,

A
For I¥ wire, Ry e l/4 =R
| 21
; owire. Ry o ——==4R
For 1I™ wire, i+ Ve
. I[/2_R
n'l ! O — T —
For 111" wire, R 54 4

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

resistances = 382, 302, 3Q)
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From the giw:n circuit. we [ind that two resistances
are i series and third resistance 1s in parallel.
Therefore equivalent resistance lor series resistances
=3 + 3 = 68 Now 1l 1s connected parallel with 3
resistance. Therelore

I 1.1 3 1

— —
—_— —
— —

» E E=ﬁ 5 or =28,

And current flowing m the cieut (f)

et

=R 2 IA.
79. (¢)
80. (a) : For the negative resistance, when we
merease the voltage, the current will decrease,
Therefore from the graph. we find that the current in
C'D 1s decreased when voltage 1s mcreased.
81. (¢) : Power = 100 W, Voltage of bulb = 200 V
and supply voltage (I') = 160 V
Therefore resistance of bulb (&)

Vi (200

B L)
P 100
and power consumption (/)
2 (160
- % =( ) _ 64 W
R 400
82. (¢): 1 kWh = 1000 Wh

= (1000 W) x (3600 §) = 36 x 1051

- | R 1
83. (d):Ratioof resistance Ry K= 1 12'or -E 5

[n senes combmation, power dussipated (/) - I°R

=» Poc R Therefore 'g;'z %: 2‘%'
or Pi:P=1%
84. (a) : Lowerfesisionee on extreme lell and upper
resistance ofs@xfreme rnight are meffective.
The resistanee Ry and R; are in series combination,
Therefore theéwrsequivalent resistance,
R=R-TR,=10+10=209Q.
Stmilarly, the resistance Rs and R4 are in series
combination. Therefore their equivalent resistance,
R" = R_q T Rﬂ =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 = = = =10 Q.
R+R”™ 20420 40
Thus equivalent resistance between A and D, R
=R+ R"+R;=10+10+10=30 Q
(= seres combination)

85. (d) : The circuit 1s equivalent to a balanced
Wheatstone bridge. Therefore resistance between
and Bi1s 2 Q.

22 200 2
1!‘ -—-i-.u"! H
A 202
20
86. (a) : Ratio of cross-sectional areas of the wires
=3 : | and resistance of thick wire (K,) = 10 Q.
_ / |
Resistance (R)= P :-I o< :1"
. , R _A 1 o
Theretore R, A 3 nm&’f:&}f, =3 % 10=300

and equivalent resistance af fhese two resistances in
series combination

=R, HRyp=30% 10=40 Q
87. (a)
88. (b): Power of heating co1l = 100 W and voltage
(1 =220 volts. When the heating coil 1s cut into two
equal parfs and these parts are jomed 1n parallel, the
résistance of the corl 18 reduced to one-fourth of the
previous value. Therefore energy hberated per second
becomes 4 times. r.e. 4 x 100 =400 W
89. (d): Capacitance () =4 ul'=4 x 107" I': Voltage
(1) = 400 volts and resistance (R) =2 kQ =2 x 10" Q.

|
Heat produced = Elecirical energy stored = 3 e

==

| .
5 X (4 % 107) x (400)° = 0.32 1.
90. (b): Length (=50 cm = 0.5 m,
Area (D =1mm*=1x 107 m?,

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

| Vv 2 .
Resistance (R)= —=— =115  and

1 4
6
Resistivity (p) = R}{E = 0.5% 1x10
[ 0.5
= 13107 Qm

91. (a) : Resistances R . and R, are in series
combination. Therelore their equivalent resistance
R'=R,, +R,, =3 +3 =06 £ Now the resistance
R, and equivalent resistance R’ are in parallel
combmation. Therefore relation for thewr equivalent
resislance
1 1 1 1
ol ot
K R R, 6

: = R"=30
3 .
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We can calculate in
the same manner
for Ryp, Ry Rpe
etc. and finally the
circuit reduces as
shown m the figure.
Therefore. the equivalent resistance between -1 and B
3+3)%3
)
(3+3)+3 9

n
92, (a) : Flow of electrons, s 107/sec.

, | ne n
Therelore, current (/) = T = = = Txe
= 10" x (1.6 107" =1.6 x 107'° A
93. (¢)
9. (d): Power (F) =60 W and voltage (I')= 220 volts.
v (220)

=807 & .

Resistance of the filament, R = =
95. (d) : The two resistances are connected 1 senes
and the resultant 1s connected in parallel with the third
resislance,

3

R=4Q+4Q=8Qand ﬁls%"% S

or =§'ﬂ

96. (¢): Current across 3 =08 A

6 €2 15 1 parallel, current across 6 Q =.0ud A
Total current = 1.2 A

potential difference across 4 € resister=1.2 A#'4 Q

=48V
97. (a) : The output power of @&ell 15 ga¥en by
P=—Y—R
(r+R)

Maximum power 15 déliveted to the load only when
the internal resistanige 6f the source 1s equal to the
load resistance [R). Then

ol
98. (a)
99, (d): o D

A 0 i\ B

By symmelry, currents /, and 7, from 4 1s the same as
i, and i, reaching A

As the same current 1s flowing fromA to Oand Oto B, O
can be treated as detached rom A8,

Now ('O and O will be in series hence 1its total
reststance = 2 £
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It 1s i1 parallel with CD so equivalent resistance

2x1 _ 2
T 2+1 3 -
This equivalent resistance 1s m series with AC and DB
| 2 8
So total resistance = F+1+1 =% Q

Now %51 1s parallel to A8 that 15 2 £ so total

(8/3)x2 _16/3 _ 16 _80

(8/3)+2 14/3 14 7

100, (b) : For maximum current, the two batteries
should be connected in series, The eurrent will be
maximum when external resistaneedsegual to the total
infernal resistance of cells he. 2 ©. Hence power
developed across the resistapce R will be

. 28 | 2X &)
I‘R=[R*2f] R=(—2--_|_—i] X2=2W

101. (c) : Torcarny 4 eorrent of 4 ampere, we need four
path, each earsyimg a current of one ampere. Let r be
the resistance of each path. These are connected 1
parallel. Hemee their equivalent resistance will be /4.

resislance =

| Aceording to the given problem £= S orr=208,

For this purpose two resistances should be connected.
There are four such combmations, Hence, the total
mumber of resistance=4 = 2 =8§

' SR . 20
(I't) (27 x10)
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.

104. (¢) : In series K= nkt

102. (b) : H=FRior R=

() e -
In parallel R—P— g Tt terms =5
- R =X  R/R =n?
r= g Sty =) |
_ 8-4 4 |
105. @): =139~ =38

|
V, =V, =4-3x3=3Volt

106. (d) : m =1 = area » density

Ar&ﬂw%
! [*
K Area m
R:‘R 'R =24—+2_. 2
I £ 3 m] m1 Mt1i
e g O |
R:R :R ==—:=:'==125:15:1
2 L 3D
*
]
™
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