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1.

A wire of length 10 cm and radius /7 10*m
connected across the right gap of a meter bridge.

When a resistance of 4.5 Q) is connected on the

left gap by using a resistance box, the baland

length is found to be at 60 cm from the left end.
If the resistivity of the wire is R x 10”Qm, then
value of Riis :

(1) 63 )70

(3) 66 (4) 35

A wire of resistance R and length L is cut into

5 equal parts. If these parts are joined parallely,
then resultant resistance will be :

1 1
(1) R @) <R

(3)25R 45R
Wheatstone bridge principle is used to measure
the specific resistance (S;) of given wire, having

length L, radius r. If X is the resistance of wire,

ar?

then specific resistance is : S; =X . If the

length of the wire gets doubled then the value of

specific resistance will be :

Sl

()= @2s,
Sl

@ > OF

A current of 200 <A deflects the coil of a

moving coil galvanometer through 60°. The
current to cause deflection through %

radian is :
(1) 30 <A
(2) 120 «<A
(3) 60 <A
(4) 180 «<A

Three voltmeters, all having different internal
resistances are joined as shown in figure. When
some potential difference is applied across A
and B, their readings are Vi, V; and V3. Choose

the correct option.

Ae— ——eB

®

@BHVi=V, () V1 75V3 _VZ

B)Vi+V,y,>V; @ Vi+V,y,=V;
The electric current through a wire varies with
timeasI=§+ pt. where F =20 A andp =3 A/s.
The amount of electric charge crossed through a
section of the wire in 20 s is :

(1)80C (2) 1000 C

(3)800C (4) 1600 C

A galvanometer having coil resistance 10 Q
shows a full scale deflection for a current of
3mA. For it to measure a current of 8A, the
value of the shunt should be:

(1)3x10°Q

(2) 4.85 x 10°Q

(3)3.75 x 10°Q

(4) 2.75 x 10°Q

The deflection in moving coil galvanometer
falls from 25 divisions to 5 division when a
shunt of 24Q) is applied. The resistance of
galvanometer coil will be :

(1) 12Q

(2) 96Q2

(3) 48Q2

(4) 100Q
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9.

10.

11.

In the given circuit, the current in resistance R ;3

is :

M1A

2)15A

3)2A

4 25A

In the given circuit, the current flowing through

the resistance 20Q) is 0.3 A, while the ammeter

reads 0.9 A. The value of R, is Q.

R
WW\

200
> WW

@

15Q
WWA

A potential divider circuit is shown in figure.

The output voltage Vj is

3.3kQ 100Q 100Q 100Q2 100Q2 100Q 100Q 100Q

(1) 4V
(2)2 mV
(3)0.5V
(4) 12 mV

12.

13.

14.

15.

An electric toaster has resistance of 60 Q at

room temperature (27°C). The toaster is
connected to a 220 V supply. If the current
reaches the

flowing through it 2.75 A,

temperature attained by toaster is around :

(if a=2-10"/C)

(1) 694°C

(2) 1235°C

(3) 1694°C

(4) 1667°C

Two cells are connected in opposition as shown.
Cell E; is of 8 V emf and 2Q) internal resistance;
the cell E; is of 2 V emf and 4 Q internal
resistance. The terminal potential difference of

cell E, is:

A B B B¢

When a potential difference V is applied across

a wire of resistance R, it dissipates energy at a

rate W. If the wire is cut into two halves and
these halves are connected mutually parallel
across the same supply, the same supply, the
energy dissipation rate will become:

(1) /4w (2) 12W

3) 2w (4) 4aW

Two resistance of 100 Q and 200 Q are
connected in series with a battery of 4 V and
negligible internal resistance. A voltmeter is
used to measure voltage across 100 Q
resistance, which gives reading as 1 V. The

resistance of voltmeter must be Q.
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16.

17.

18.

19.
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Two conductors have the same resistances at
0°C but their temperature coefficients of
resistance are o; and op. The respective
temperature coefficients for their series and
parallel combinations are :

o+ o
@) ot o, —1—2

at+ta, ot+a,

(2)2’2

o0
B ato, —=

at+a,

OLI+OL 2
b

@) =

ot+a,

Equivalent resistance of the following network

is Q.

2Q) 2Q)

A

6Q 2Q 3Q 3Q

B

The resistance per centimeter of a meter bridge
wire is r, with X Qresistance in left gap.
Balancing length from left end is at 40 cm with
25 Qresistance in right gap. Now the wire is
replaced by another wire of 2r resistance per
centimeter. The new balancing length for same
settings will be at

(1) 20 cm

(2) 10 cm

(3) 80 cm

(4) 40 cm

By what percentage will the illumination of the
lamp decrease if the current drops by 20%?

(1) 46%
(3) 36%

(2) 26%
(4) 56%

20. In the following circuit, the battery has an emf of
. . 2
2 V and an internal resistance of EQ. The

power consumption in the entire circuit is W.

2Q

0
2Q

2Q

—| —WWW—
2
2V 2o
3
21. The reading in the ideal voltmeter (V) shown in

the given circuit diagram is :

0.2Q 0.2Q 0.2Q

—<—|—! I

1

5V 5V 5V o
5V 0.2
0.2Q-5V )
0.2Q 0.2Q 020
————
5V 5V 5V
(1) 5V (2) 10V
@)ooV (4)3V

22. A galvanometer has a resistance of 50 Q and it
allows maximum current of 5 mA. It can be
converted into voltmeter to measure upto 100 V
by connecting in series a resistor of resistance

(1) 5975 Q (2) 20050 O

(3) 19950 Q (4) 19500 Q

23. The current in a conductor is expressed as
I = 3t + 4, where I is in Ampere and t is in
second. The amount of electric charge that
flows through a section of the conductor during

t=1stot=2sis C.
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24.

25.

26.

In an ammeter, 5% of the main current passe
through the galvanometer. If resistance of the
galvanometer is G, the resistance of ammeter

will be :

G G
€)) 300 @3] 199
(319G (4) 200 G

To measure the temperature coefficient of
resistivity o of a semiconductor, an electrical

arrangement shown in the figure is prepared.

The arm BC is made up of the semiconductoi.

The experiment is being conducted at 25°C and
resistance of the semiconductor arm is 3 .
Arm BC is cooled at a constant rate of 2°C/s. If
the galvanometer G shows no deflection after

10s, then a is :

0.8 mQ
A C
1 mQ 3 mQ
D
{1t
V =5mV

1)-2x10°°C"
(2)-15x10°°C"
3)-1x10°°C"
(4)-2.5x10°°C"

In a metre-bridge when a resistance in the le

gap is X) and unknown resistance in the righf

gap, the balance length is found to be 40 cm. On
shunting the unknown resistance with @, the
balance length changes by :

(1)22.5cm

(2) 20 cm

(3) 62.5 cm

(4) 65 cm

s 27.

28.

29.

30.

31.

The resistances of the platinum wire of a
platinum resistance thermometer at the ice point
and steam point are 8 () and 10 Q) respectively.
After inserting in a hot bath of temperature
400°C, the resistance of platinum wire is :
1H2Q 2)16Q

3)8Q 4 10Q

To measure the internal resistance of a battery,

potentiometer is used. For R = 10Q), the balance

point is observed at 0= 500 cm and forR=1 Q

the balance point is observed at = 400 cm. The

internal resistance of the battery is approximately:
(1)0.2Q (2)0.4Q

(3)0.1Q (4)03Q

Twelve wires each having resistance 2Q) are
joined to form a cube. A battery of 6 V emf is
joined across point a and c. The wvoltage
difference betweeneandfis V.

ST
b

C

a d

h

g
An electric bulb rated 50 W — 200 V is

connected across a 100 V supply. The power
dissipation of the bulb is :

(1) 125W (2) 25 W

(3) 50 W (4) 100 W

Two wires A and B are made up of the same
material and have the same mass. Wire A has
radius of 2.0 mm and wire B has radius of
4.0 mm. The resistance of wire B is Q. The

resistance of wire A is Q.
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32.

33.

34.

35.
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In the given figure R; = 10Q, R, = 8Q, R3 = 4Q
and R, = 8Q. Battery is ideal with emf 12V.
Equivalent resistant of the circuit and current
supplied by battery are respectively.

R,
AMA

+
12 V= R,3 Ri R;

(1)12Qand 114 A

(2)10.5Qand 1.14 A

(3)10.5Qand 1 A

4)12Qand1 A

In the experiment to determine the galvanometer
resistance by half-deflection method, the plot of

1
6 vs the resistance (R) of the resistance box is

shown in the figure. The figure of merit of the

galvanometer is .............. x 10" A/division.
[The source has emf 2V].
7 |- e

1 1

—(div ") 1 =-mmmmmmmmmeme
17

172

0

2 4 6 R(Q)

A galvanometer of resistance 100 (Q when
connected in series with 400 () measures a
voltage of upto 10 V. The value of resistancg
required to convert the galvanometer into
ammeter to read upto 10 Ais x x 10 > Q. The
value of x is :

(12 (2) 800

(3) 20 (4) 200

The ratio of heat dissipated per second through
the resistance 5 Q and 10 Q in the circuit given
below is :

20Q
10Q
I
10V
H1:2 2)2:1
(3)4:1 41:1

36.

37.

38.

39.

40.

A wire of resistance 20 Q is divided into
10 equal parts. A combination of two parts are
connected in parallel and so on. Now resulting
pairs of parallel combination are connected in
series. The equivalent resistance of final
combination is Q.

The value of unknown resistance (x) for which

the potential difference between B and D will be

zero in the arrangement shown, is :

14.5V
1)3Q )90
(3)6Q (4)420

A wire of resistance R and radius r is stretched
till its radius became 1/2. If new resistance of
the stretched wire is x R, then value of
X is

The number of electrons flowing per second in
the filament of a 110 W bulb operating at 220 V
is : (Givene = 1.6 x 10 C)

(1) 31.25 x 107 (2) 6.25 x 10"

(3) 6.25 x 10" (4) 1.25 x 10"

In the given figure an ammeter A consists of a
240Q coil connected in parallel to a 10 Q shunt.

The reading of the ammeter is mA.

140.4Q
MWWV

1 ()
L A
24V ~
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41.

42.

43.

44.

45.

In the given circuit, the terminal potential

difference of the cell is :

-

YT L $a0 40
|1Q : T
12V )4V
@) 15V 43V

Resistance of a wire at 0 °C, 100 °C and t °C is
found to be 10 Q, 10.2 Q and 10.95 Q
respectively. The temperature tin Kelvin scale

is

A heater is designed to operate with a power of
1000 W in a 100 V line. It is connected in
combination with a resistance of 10Q and a
resistance R, to a 100 V mains as shown in

figure. For the heater to operate at 62.5 W, the

value of R should be ................ Q.
N B heater | C
10Q

—AMAN—
R
L 100 Ve——

A galvanometer has a coil of resistance 20Dwith
a full scale deflection at 20<A. The value of
resistance to be added to use it as an ammeter of
range (0-20) mA is:

(1)0.40Q (2)0.20Q

(3)0.50Q (4)0.10Q

The equivalent resistance between A and B is:

5 60 100
B K AMA AMA

8Q % 350
/N
403 270
1na 8Q
(1)18Q (2)250Q
(3)27Q 4)19Q

46.

47.

The current flowing through the 1 Q resistor is
n .

— A. The value of n is

10

B
4Q

4Q
D

To determine the resistance (R) of a wire, a
circuit is designed below, The V-I characteristic
curve for this circuit is plotted for the voltmeter
and the ammeter readings as shown in figure.
The value of Riis ............ Q.

\Y% I(mA)

10 kQ 4

MWW
R

mA
? 2___
W 0

1
l

1
| & 4

Dl--=-=-=--

48.

49.

8 V(volt)

The effective resistance between A and B, if

resistance of each resistor is R, will be

2 8R
R ==
(1)3 @ 3
5R 4R
3) — 4) —
3 3 “ 3

At room temperature (27°C), the resistance of a
heating element is 50Q. The temperature
coefficient of the material is 2.4 x 10° °C™". The
temperature of the element, when its resistance

is620Qis .coeuininni. °C.
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SOLUTIONS
1. Ans.(3)
Sol. For null point,
45 R
60 40
Also, R= p_D = p_[zl
A ar
0.1
45- 40=p- ——— - 60
P 7 107
p=66-10"Q m
2.  Ans.(1)
Sol. Resistance of each part = %
Total resistance = 1 R_R
5 5 25
3. Ans. (4)
Sol. As specific resistance does not depends on
dimension of wire so, it will not change.
4. Ans.(3)
Sol. i 6 (angle of deflection)
i, 8,4, _m/10_3
“i, 6, 200eA /3 10
=% 60 A
5. Ans. (4)
Sol. From KVL,
V1+V2—V3:0 = V1+V2:V3
6. Ans. (2)
Sol. Given that
Current I =1, + pt
I, =20A; B =3A/s
I1=20+ 3t ﬂ:20+3t
dt
20
qu f (20+3t)dt; q= f 20dt + J3tdt
32 ]
q=|20t+ | = =1000 C
0
7. Ans. (3)
Sol. GivenG=10Q

I =3mA;1=8A
In case of conversion of galvanometer into
ammeter.

I

—>——>—@——>

I,y Iy G

Sol.

10.

Sol.

We have I,G = (I - L)S
-3
16 (3-107)10
I-1,° 8-0.003

=3.75 x10°Q
Ans. (2)
Let x = current/division

I, =25x

G

After applying shunt
I, = 5x

]
-

I-Ig= 20xY G

—

w

MWW
24Q)

20x x 24

Now 5x X G =
G=4x24

G =96Q
Ans. (1)

10V

Rq=2Q+2Q+1Q=5Q
vV 10

i=——=—"=2A
R 5
eq
Current in resistance Rz = 2- i
4+4
=2. i =1A
8
Ans. (30)
R
>—MW
i3
20Q
WW\ A
P 5 (-
15Q
AAAA

\AAAAS
Iy
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11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

Given,i; =03 A, 1 +tib+ti3=09A
So, Vap =13 x20QQ=20x0.3V=6V
= v =£A;il+i2+13 =3A
15Q 5 10
3 2 . 9. 7 .
—+—+13=—, —+13=—
10 5 10 10 10
i3=02A
SO,ingIZGV
(0.2)R; =6
R1=i=3OQ
0.2
Ans. (3)

R, =4000Q
4 1

i= =
4000 1000

1
V,=1.R=——- 500=0.5V
1000

Ans. (3)
220

Rr; = 60Q, R, = ST 80Q
R =Ry (1+ 0AT)
80 =60 [1+ 2 x 104(T-27)]
T ~1694°C
Ans. (6)

8V 20 B 4Q 2V
A —W——W R/ C

I

I= 8=2_6_ 1A
2+4 6
Applying Kirchhoff from C to B
Ve —2—-4- 1=V,
V. =V, =6V =6V

Ans. (4)

V2

sz ....(i)

1—R]:w' ....(iD)

202
From (i) & (ii), we get
W '=4W

15. Ans. (200)
Ry

‘ 100Q \ 2000
AW MWW

4V
|
11

Sol.

R100 200
R, +100 3
3R, = 2R, + 200
R, =200
16. Ans. (2)
Sol. Series :
Req = R1 + Rz
2R(1+a A8 ¥ R(1+0,A6)+ R(1+ a,AB)
2R(1+ o A8¥ 2R+ +a ,)RAB
o = ota,
2
Parallel :
1

1 1
=—d4 —
Req Rl RZ

1 1 1
= +
%(1+ G) R(1+a,AG) R(1+ a,AB)

2 1 1
1+0 A8 1+0,A6 1+0,A8

2 1+ 0,AB+1+ A8
1+a A8 (1+0,A6) (1+a,A6)

2[(1+ 0, A8) (1 + 0, A6)]

= [2+fra )8 |[1+apo]

21+ 0,AB + 0, AB + q o A

=2+ A0 +a(+a ,)A8+q (a+a,)AT

Neglecting small terms

2420y +ap) 0= 2+ AB+o(+a ,)AB
(ata,)A0 200

_afo,
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

SCIENCE ACADEMY

CURRENT ELECTRICITY

Ans. (1)
2Q) 2Q)
v A
6Q) 2Q) 3Q0 3Q0
B
6Q) is short circuit
2Q) 2Q)
MWW oA
2Q 3Q 3Q
B
oA
3Q 3Q 3Q
B
R, =3 1=D
3
Ans. (4)
XQ 250
WWA
I:I1:4OC D2:60cm
25 X .
—_— .. i
rd, 1l @
s _ X (i)
2rlr, 2l
From (i) and (ii)
', =0, =40 cm
Ans. (3)
P=i’R
Pint = IzintR
Pfinal = (08 Iint )2 R
% change in power =
Puwa 7P 100 = (0.64 —1)- 100 = -36%
Ans. (3)
4
Req = EQ
2
p Yo 4w
R, 4/3

21.

Sol.

22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

I=25A
V=E-ir
=5-02x%x25=0
Ans. (3)

I Rq
A\
&)

=20000 - 50
=19950Q2
Ans. (22)

2 2
q= [ide= [(3t° +4¢°)dt
pa=

2
;q=22C
1

q=(+t*)
Ans. NTA (1)
Allen (Bonus)

IS 3
I‘ »>

IsS=1,G
R P

=2 G;S=—
100~ 100 19

GZ
_ G _ 19
* S+G  20G
19
G
A7 20
Ans. (3)
For no deflection % _R
= R =2.4mQ)
Temperature fall in 10s = 20°C
R=Ra t
AR -0.6

a=—=—2"=_10"°C"
RA 3-20
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26. Ans. (1)
2Q X

Sol.

a 100- O

First case % = é: X0 3

In second case X '= 23
+3

=1.2Q

2 12
0 100 -0
200-20=1.20

O= @ =62.5cm
3.2

Balance length changes by 22.5 cm
27. Ans. (2)
Sol. Given Ry =80, Ripp = 10Q
. Rino = Ro (1 + O(AT)
Also, Ry = Ry (1 + aAT)

| —

.10 =8 (1 + o x 100) = 1000 =

AN

. R400:8(1+400a)=8(1+ 1)=
Hence option (2)

28. Ans. (4)
Sol. Let potential gradient be A.
.ix10=AXx500=¢—ir
= 500A = & — 50Ar,
Also,
i'x1=Ax400=¢—-1iT;
= 400\ = € — 400 Ar,

1
. 100h =350 15 = 15 = 3—2 ~0.3Q

Hence option (4)

29. Ans. (1)
6V
—
11 C
a
. il d
1o € f
Sol. 0
h d
iy/2

From symmetry, current through e-b & g-d =0

~R_=3.R=3Q
4 2

eq

10

6Q

30.

Sol.

31.

Sol.

32.
Sol.

33.

Sol.

34.

Sol.

6- 2

*. Current through battery = 3 =4A

4 91a
8

AVaCl‘OSSQf:—2 :1 2=1V
2 2

Ans. (1)

Rated power & voltage gives resistance

~v?(200)° 40000
P 50 50
R =800
2 2
Vapplied ) — (100)

R 800
P =125 watt
Hence option 1 is correct.
Ans. (32)

b

_p0_pv Ry _Ay n
A A R, A
R, [4-107]
2 2104

- Ry =320

Ans. (4)

Here Ry, Rs, Ry are in parallel
1 1 1 1

R,., R R, R,

Ry = 2Q

R34 is in series with R; so

Reg=Raa + R;=2+10=12Q

12

1=— = 1Am
12 P

Ans. (5)

i=K®0

2 _Ko

GR
1

1 GRK _,[K| KC
0 2 2 2

Slope = %:%: X 05=5 10"'A

By =—— -10°A
400 + 100

For ammeter

Let shunt resistance = S

i,R = (i —ip)S

20x10°x100=10S

S=20x10°Q
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35. Ans. (2) V. =V,
Sol. I‘2
I il =n—I;; I, =4l
200 4
i, 10Q Ryew _ 4_21 LA
y R r !
|1
10V 4
Rpew = 16R .. x =16
iy _10_2 39. Ans.(1)
i 5 1 Sol. Power (P) =V.I
2
= 110=(2200()=1=05A
P, _i’R, (2) 5 2 Now, I= 1€
P, i2R, (1) 10 1 ‘
n -19
= 05=|—| (1.6 x107)
36. Ans. (5) t
2OQ = E: Lﬁlf} = 2231.25 1017
[ 1 = 10equal part t 1.6-10 t
Sol. 40. Ans. (160)
Each part has resistance = 20 Sol.
140.4Q
2 parts are connected in parallel so, R = 1Q
Now, there will be 5 parts each of resistance 240
1Q), they are connected in series.
—e
37. Ans. (3) 240- 10
= 1404+ —
Req = 1404+ 20+10
2400
Req =140.4 +
e 250
Sol. Req. = 1500
[ N .". Current in ammeter
' 145V ' 145V
=2 160 mA
In case of balanced Wheatstone Bridge 150
VAB ~ VBC . 12 Z% 41. Ans. (1)
Vio Voo 6+x 0.5 Sol.
x=6Q . 'J: ! 9
SVT 1 %40 40
38. Ans. (16) 103 ! 3
A 3V 20
pl l =
Sol. Weknow R=—, Roc — 10
A r’
As we starch the wire, its length will increase ) 3 1A
==
but its radius will decrease keeping the volume 1+2
constant v=E-ir=3-1x1=2V
11
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42,

Sol.

43.

Sol.

44.

Sol.

12

Ans. (748)
R = Ry(1 + 0lAT)

0
Case-I

0°C- 100 °C
192790 _o100-0) ....(1)

Case-II
0°C> t°C

10.95 —-10

=2 ot —0 e (2
- ( ) @

L 095 e

100 0.2

t =475+ 273 =748 K
Ans. (5)

_ Vv _ 10Q

V?  (100)’
Rpeater = — =-—"—=
P 1000

2

For heater P = V?ﬁ ¥ PR

V = 62.5 ].0

V=25v
. 10Q

by — AN —— 8 Fearer |
10Q R
<« —>
+—25V—»
100 Ve
= 2=75A, = 222254,
10 10

iR:il_iHZS
V=1IR

=25 _
5

Ans. (2)
G=200Q

R 5)

ig =20 <A

G
—+1
S

1= 14

= 20 x 107 =20 x 10_6[%”

. %:999 =S ~020Q

45.

Sol.

46.

Sol.

Ans. (4)
B \ """" """"
C
8O3 350
= /TN D
4032 $70
AMA C AN
10 8Q
U
15Q
i/ o \ m
U
6Q 502 .
— AW—— M — W—
A C D i
= Req=6Q + 50 +8Q = 19Q
Ans. (25)
5V
4
<V yV 5V
2
40
ov
2 2 1

y=5+y+2y-2x+20=0
4y_2X+ 15 = 0 .-n(i)
X—5+X_O+X_10_y:0
4 4 1
X-5+x+4x-40-4y=0
6x — 4y —45=0 (i)
4x-30=0

15

y=0
(= y—X+10
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47. Ans. (2500) 2R
Sol. Req= 124R R s R
10" +R A *—WW MW AMW—e B
E=4V,1=2mA \-—/\/\N\,—/
2R
E , 4 lo*+R)
[=—=2 10" =——~
Req 10R
2R
= 20R =40000 + 4R R 3 R
16R = 40000 A—WW WW WW—B
R = 2500 n
48. Ans. (2)
8R
Sol. From symmetry we can remove two middle 3
resistance. A* W *B
New circuit is 49. Ans. (1027)

Sol. R =Ry(1 + aAT)

62=50[1+24x10" T]

T =1000°C
=T —27°=1000C

y

13
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