Current Electricity

Questionl

A uniform wire of diameter d carries a current of 100 mA when the
mean drift velocity of electrons in the wire is v. For a wire of diameter
d/2 of the same material to carry a current of 200 mA, the mean drift
velocity of electrons in the wire is

INEET 2024 Re]
Options:

A.

4v

B.

8v

C.

\%

D.
2v

Answer: B

Solution:

current i = ndv e (v, = mean drift velocity )

Question?2

A uniform metal wire of length 1 has 10Q resistance. Now this wire is
stretched to a length 2] and then bent to form a perfect circle. The
equivalent resistance across any arbitrary diameter of that circle is



INEET 2024 Re]
Options:

A.

10Q

5Q

40Q
D.
20Q

Answer: A

Solution:

R,=10Q

After stretching its length upto 21
R =n'R,

= 4R,

=40Q
200

200

DO &t
487 20+20

Question3

The given circuit shows a uniform straight wire AB of 40 cm length
fixed at both ends. In order to get zero reading in the galvanometer G,
the free end of J is to be placed from B at:

80 12 (2

MM& ﬁMh‘__*
A (izx B

J

INEET 2024 Re]



Options:
A.

32 cm

8 cm

16 cm

D.
24 cm

Answer: D

Solution:

BQ 1242

A 'h‘h'l' 1MT

=40-16=24cm

Question4

The terminal voltage of the battery, whose emf is 10V and internal
resistance 1Q , when connected through an external resistance of 4Q as
shown in the figure is:

40

Wl

INEET 2024]

Options:



4V

B.

6V

C.
8V
D.
10v

Answer: C

Solution:

40
.!‘!‘m

I W

Current in circuit § = —— =2A

Terminal voltage =F —iR

=10-2=1=8V

Question>

A wire of length 'l' and resistance 100Q is divided into 10 equal parts.
The first 5 parts are connected in series while the next 5 parts are
connected in parallel. The two combinations are again connected in
series. The resistance of this final combination is:

INEET 2024]
Options:

A.

26Q

52Q

55Q

60Q



Answer: B
Solution:

f

ra
<

v

Divided into 10 parts

==

R =4F
A

g=2 _R
104 0

[

R =5><£ [series]
10

Question6

Two heaters A and B have power rating of 1 kW and 2 kW, respectively.
Those two are first connected in series and then in parallel to a fixed
power source. The ratio of power outputs for these two cases is:

INEET 2024]

Options:

Answer: B

Solution:



7
Power Consumed =P= [R

),
) o

Y

F
R, =2R,
For Series Combination

;2
Po= I

57 3R,

For Parallel Combination

F 5
P 2“RB

Question7
Choose the correct circuit which can achieve the bridge balance.

INEET 2024]
Options:

A.




Answer: A
Solution:

In option (1),

The diode can conduct and have resistance Rp = 10Q because diode have dynamic resistance. In that case bridge will
be balanced.

Question8

Resistance of a carbon resistor determined from colour codes is
(22000x5%)Q. The colour of third band must be

INEET 2023]
Options:

A.

Green

Orange

C.

Yellow

D.
Red

Answer: B

Solution:

Sol. Resistance =(22 x 101)Q = 5%
Third band corresponds to decimal multiplier.
Decimal multiplier = 10°

= Colour — Orange

Question9

The magnitude and direction of the current in the following circuit is



20 10V 3V 40
A B
r3

D W C
70

[INEET 2023]
Options:

A.

0.5A from A to B through E
B.

5/9 A from A to B through E

C.

1.5A from B to A through E

D.
0.2A from B to A through E

Answer: A

Solution:

Using Kirchhoff's law

_ Wi 5
10 10
i=0.54A

In clock-wise direction (from A to B )

Questionl10

10 resistors, each of resistance R are connected in series to a battery of
emf E and negligible internal resistance. Then those are connected in
parallel to the same battery, the current is increased n times. The value
of n is

INEET 2023]
Options:
A.

100



1000
D.
10

Answer: A
Solution:

In series combination
R =10R
eq

B,
10R

i=

In parallel combination

R

Rec_— mn
10E

I“: £= —
R R

[a—

0

i =10=10i=100i

=100

Questionll

The resistance of platinum wire at 0-C is 2Q and 6.8Q at 80-C. The
temperature coefficient of resistance of the wire is

INEET 2023]
Options:
A.

3 x 1073°Cc!
3 x 1072°Cc™!

3 x1071c1
D.

3 x 107%Cc!
Answer: B

Solution:



UsingR=Ry(1+aAT)
where ¢ is the thermal coefficient of resistance
6.8=2{1+a(80—-0)}

ﬁ—lzaxgo

[ 3]

34-1_ 24
= —=0.03
80 &

Questionl?2

The equivalent capacitance of the arrangement shown in figure is :

15 pF
il

I 4

15 pF 2 = e
E 15 uF

[
15 uF

INEET 2023]
Options:

A.

30pF

15pF

25pF
D.
20pF

Answer: D

Solution:

L

1
|

15 uF= = rcen
3 15 jiF

11

15:5E




Ceq =5 + 15 = 20uF

Questionl3

A certain wire A has resistance 81Q. The resistance of another wire B of
same material and equal length but of diameter thrice the diameter of A
will be :

INEET 2023 mpr]
Options:
A.

81Q
90

729Q
D.
243Q

Answer: B

Solution:

R = pL/A If diameter becomes thrice then cross Section area will become 9 times soRx 1/A Resistance will become
1/9 times R'= 81Q/9 = 9Q

Questionl4

A copper wire of radius 1mm contains 1022 free electrons per cubic
metre. The drift velocity for free electrons when 10A current flows

through the wire will be (Given, charge on electron =1.6 x 10719C) :

[INEET 2023 mpr]
Options:
A.

6.25x10° -1
ms




6.25 , 10°ms ™!
T

C.

6.25 -1
———ms

D.

625 % 107 =i
ms
T

Answer: B

Solution:

1= rnedV
B o 10

ned 102 x16x10 P xg=x107%
6.25

T

Va

V,= x lﬂjm:’ ser

d

Questionl5

To produce an instantaneous displacement current of 2mA in the space
between the parallel plates of a capacitor of capacitance 4pF, the rate of
change of applied variable potential difference (dV/dt) must be :-

INEET 2023 mpr]
Options:

A.

800V/ s

B.

500V/ s

C.
200V/ s
D.
400V/ s

Answer: B

Solution:



Q=CV

T ' _3
dQ _ . dV_ dV _ T _ 2x10
dt dt dt C 4 10—5

3 i

10 T,

= — =500 —

2 z
Questionl6

The emf of a cell having internal resistance 1Q is balanced against a
length of 330cm on a potentiometer wire. When an external resistance
of 2Q is connected across the cell, the balancing length will be :

INEET 2023 mpr]
Options:

A.

220cm
330cm

115cm
D.
332cm

Answer: A

Solution:

£ —£
r=( & E]R
- £

Questionl?7

The reciprocal of resistance is:
[INEET Re-2022]



Options:

A. conductance
B. reactance

C. mobility

D. conductivity

Answer: A

Questionl8

A cell of emf 4V and internal resistance 0.5Q is connected to a 7.5Q
external resistance. The terminal potential difference of the cell is .
[INEET Re-2022]

Options:
A. 0.375V
B. 3.75V
C.4.25V
D. 4V

Answer: B

Solution:

Solution:

__.ll,....w\,..._

4V 050

4
7.5+0.5

=0.5A
Terminal voltage =E —ir
=4-0.5x%0.5

=3.75V




Questionl19

The equivalent resistance of the infinite network given below is:
INEET Re-2022]

Options:
A. (1 +V5)Q
B. 2Q
C.(1+v2)Q
D. (1 +V3)Q
Answer: D
Solution:
Solution:
1Q 1Q 16 10
t 4 ! L
b 210Q 10 210
l———w A AN, AP =
10 14 14 1Q
10
T )8 T By removing
A= 1Q 2 X  repeated part
+ | of Ckt
S
10
=> :i : +2=x=-2x-2=0=x= 2 ;_;\/3‘ =x=1+3 (By neglecting -ve resistance)

Question20

The sliding contact C is at one fourth of the
length of the potentiometer wire (AB) from A as
shown in the circuit diagram. If the resistance of the wire AB is R, then

the potential drop (V) across the resistor R is



R

C

R

INEET Re-2022]
Options:

2V R

A. 2R, + 3R

4V R
" 3R, + 16R

4V R
3R, + R

2V R
4R, +R

D.

Answer: B

Solution:
Solution:
RD
i -<R
T 3R, Ry(16R+3Ry)
< Ro. 4 T 4R,*4R)
o
aq
RG
R "
Y _ >
V :I 4 :( 4IC,R )
4 16R+ 3R,
—+R 0
_1
Question21

As the temperature increases, the electrical resistance
[INEET-2022]

Options:
A. Increases for both conductors and semiconductors

B. Decreases for both conductors and semiconductors



C. Increases for conductors but decreases for semiconductors
D. Decreases for conductors but increases for semiconductors

Answer: C

Solution:

As the temperature increases the resistivity of the conductor increases hence the electrical resistance increases.
However for semiconductor the resistivity decreases with the temperature. Hence electrical resistance of semiconductor
decreases.

Question22

Two resistors of resistance, 100Q and 200Q are connected in parallel in
an electrical circuit. The ratio of the thermal energy developed in 100Q
to that in 200Q in a given time is

INEET-2022]

Options:
A 1:2
B.2:1
C.1:4
D.4:1

Answer: B

Solution:

For parallel combination

Pk
R
P, R,
P, R,
Py 200 2
=}h e  uy = .
P, 100 1
Question23
A copper wire of length 10m and radius ( 13; ) m has electrical

resistance of 10Q. The current density in the wire for an electric field
strength of 10(V / m) is



INEET-2022]
Options:

A. 10*A / m?

B. 10°A / m?
C.107°A/ m?

D. 10°A / m?
Answer: D

Solution:

Solution:

Resistance, R=p 3 —wd

e LE
Also current density j =cE = =—
YI=e. R4

_ 10 % 10 100
7 102)2
lt}xr(

: v’%)

107 ]

T

10>sr<(

=10°4/m’

Question24

A wheat stone bridge is used to determine the value of unknown
resistance X by adjusting the variable resistance Y as shown in the
figure. For the most precise measurement of X, the resistances P and Q

P X

©

Il
E
[NEET-2022]

Options:
A. Should be approximately equal to 2X
B. Should be approximately equal and are small

C. Should be very large and unequal



D. Do not play any significant role

Answer: B

Solution:

We know, a wheat stone bridge is said to be most precise when it is most sensitive. This can be done by making ratio
arms equal. Thus (2) is correct option.

Question25

Column-I gives certain physical terms associated with flow of current
through a metallic conductor.

Column-II gives some mathematical relations involving electrical
quantities. Match Column-I and Column-II with appropriate relations.

Column-l Column-l

(A) Drift Velocity (P) ™

2
ne p

(B) Electrical Resistivity | (Q) nev,

(C) Relaxation Period (R) %t

(D) Current Density (S) %

INEET 2021]

Options:

A. (A) - (R), (B) - (S), (C) - (P), (D) - (Q)
B. (A) - (R), (B) - (S), (C) - (Q), (D) - (P)
C. (A) - (R), (B) - (P), (C)-(S), (D) -(Q)
D. (A) - (R), (B) - (Q), (C) - (S), (D) - (P)

Answer: A

Solution:
; : _eErT
Drift velocity, v4 = o
Electrical resistivity, p = 1_E
’ 0_ J-
m




Question26

The effective resistance of a parallel connection that consists of four
wires of equal length, equal area of cross-section and same material is
0.25 Q . What will be the effective resistance if they are connected in
series?

[INEET 2021]

Options:
A.0.25Q
B.0.5Q
C.1Q
D.4Q

Answer: D

Solution:

Solution:
All the wires are identical and of same material so they will have same value of resistance. Let it be R.
When these are (four) connected in parallel.

AR
v

ey
R
— MWW
O R —20
A —————W——— B
R
— W
R
_R (1 _1 1,1, 1
Re =1 R, R1+R2+R3+R4
Given Ry = 0.25Q
-R
0.25 = 2
~R=1Q
Now these four resistances are arranged in series
R R R R

—— MW—— MV——WW——W—
A B
Rs=R+R+R+R=4R
“Rg=4x1=40Q

Question27

In a potentiometer circuit a cell of EMF 1.5 V gives balance point at 36
cm length of wire. If another cell of EMF 2.5 V replaces the first cell,
then at what length of the wire, the balance point occurs?

[INEET 2021]



Options:
A. 60 cm
B. 21.6 cm
C.64 cm
D. 62 cm

Answer: A

Solution:
Solution:
From the application of potentiometer to compare two cells of emfs E ; and E , by balancing lengths 1, and 1,
E, _ 11
E, I,
~1,=1,(£2) = @6em) 25V )
271 E, 1.5V
=60 cm
Question28

Three resistors having resistances r,, r, and r; are connected as shown

L] L] L] ] L] i (] L]
in the given circuit. The ratio © of currents in terms of resistances used
1

in the circuit is

INEET 2021]

Options:

A.

Solution:



In parallel combination of resistances r, and r,, potential difference will be equal across both resistance.

So, Lr,=1r, =i, = r_2 ....... (1)

As per Kirchhoff's first law

ﬁll = 12 -i-l3

r
=i, = ( S 41 )13 (from equation 1)
r2

L 5
:E Tt
Question29

Which of the following graph represents the variation of resistivity (r)
with temperature (T) for copper?

(2020)
Options:

A.




T
D.
p
K
Answer: B
Solution:
Solution:

(b) For metals like copper, at temperature much lower than 0°C, graph deviates considerably from a straight line.

Question30

The solids which have the negative temperature coefficient of resistance
are:
[2020]

Options:

A. insulators only

B. semiconductors only

C. insulators and semiconductors
D. metals

Answer: C

Solution:



(c) For metals temperature coefficient of resistance is positive while for insulators and semiconductors, temperature
coefficient of resistance is negative.

Question31

The color code of a resistance is given below Yellow Violet Brown Gold
The values of resistance and tolerance, respectively, are

Yellow Violet Brown Gold
[2020]

Options:

A. 47 kQ, 10%
B. 4.7 kQ, 5%
C. 470 Q, 5%
D. 470 kQ, 5%

Answer: C

Solution:

Solution:

(c) According to colour coding -

Yellow -4

Violet-7

Brown-1

Gold-5%

First colour gives first digit, second colour givesthe second digit and third colour gives themultiplier and fourth colour
gives tolerance.

. Resistance

R =47 x 10" £ 5% = 470 + 5%Q

Question32

1

A charged particle having drift velocity of 7.5 x 10 *ms™! in an electric

field of 3 x 107 vm™!, has a mobility in m?V ~s™! of
[2020]

Options:

A. 2.5 x 10°



B.2.5x%x 107°
C.2.25x 10

D.2.25 x 10

Answer: A

Solution:

(a) Given, Drift velocity of charged particle,
V,=75%x10"m/s

Electric field, E = 3 x 107 % m™!

V -4
= 7.5X10 _ _ 55 105m2y ~lg!

™ _ _d
Mobility, n = B 3 % 10-10

Question33

A resistance wire connected in the left gap of a metre bridge balances a
10Q resistance in the right gap at a point which divides the bridge wire
in the ratio 3 : 2. If the length of the resistance wire is 1.5m, then the
length of 1Q of the resistance wire is:

[2020]

Options:
A.1.0x 107 'm
B.1.5x 10 'm
C.1.5x%x10 %m
D.1.0 x 10 *m
Answer: A

Solution:

Solution:
Let R; be the resistance of resistance wire.

R, ¢ 100

e AN AN
‘3 %
A B
D
{H¢ (o H
From the balancing condition of metre bridge,
R, L 3 30



Length of 15Q resistance wire is 1.5m.
. Length of 1Q resistance wire

- 11—5 —0.1m=1.0 x 10" !'m
Question34

In the circuits shown below, the readings of the voltmeters and the
ammeters will be

.....

s
=
-
>
‘ —

v 10V
Circuit | Circuit 2

(NEET 2019)
Options:

A.V,>V, andi, >i
B.V,>V, andi, =
C.V,=V,andi, >i
D.V,=V,andi =i,

Answer: D
Solution:
Solution:

Resistance for ideal voltemeter = »
Resistance for ideal ammeter =0

1 _ 1.1
Req Rl RZ
1 1.1
R, 10 =
1 _ 1
R, 107"
R,, = 10Q
L= R = 10 1A
v, =10V
11 circuit
1 1 1

= — 4+ —
Req Rl RZ
1 _ 1, 1
R,, 10 10+
1 _ 1
R, = 10Q
= 1=0-1a
v, = 10V

~V,=V,andi =i,



Question35

Which of the following acts as a circuit protection device?
(NEET 2019)

Options:

A. fuse

B. conductor
C. inductor
D. switch

Answer: A

Solution:

Solution:
Fuse is an electrical safety device that operates to provide overcurrent protection to an electrical circuit.

Question36

Six similar bulbs are connected as shown in the figure with a DC source
of emf E, and zero internal resistance.

The ratio of power consumption by the bulbs when

(i) all are glowing and

(ii) in the situation when two from section A and one from section B are
glowing, will be

[ e
33 3|

B
(NEET 2019)

Options:
A 2:1
B.4:9
C.9:4



D.1:2

Answer: C

Solution:

Solution:

I
II
E
(i) All bulbs are glowing
_R,R_2R
Rq=3+3=73
2 2
3E
E_3E
Req 2R
(ii) Two from section A and one from section B are glowing.
3R

_ R _
Ry= 5 +R= =5

Power (P) =

Question37

|
]I

rd L
= C

l /.

3

L
r

|
El
now interchange the positions of galvanometer and cell, will the bridge
work ? If yes, what will be balanced condition?

(OD NEET 2019)

The metre bridge shown is in balance position with g = If we

Options:

fa—

2_11
,+1

P _
A. yes, 0=

fa—
_

B. no, no null point

2
C. yes, Q= 1,

|o



fa—

1

P—_
D. yes, Q=

)

Answer: D

Solution:

Solution:
Yes, the bridge will work. For a balanced condition, the current drawn from the battery will be zero. Also, P « 1, and

L

Q « 1, Therefore, the condition g =1

will remain same after interchanging the cell and galvanometer.
2

Question38

A set of n equal resistors, of value R each, are connected in series to a
battery of emf E and internal resistance R. The current drawn isI.
Now, the n resistors are connected in parallel to the same battery. Then
the current drawn from battery becomes 101. The value of n is

(NEET 2018)

Options:
A. 10
B.11

C. 20
D.9

Answer: A

Solution:
Solution:
Current drawn from a battery when n resistors are connected in series is

__E -
I = TR+ R ()]
Current drawn from same battery when n resistors are connected in parallel is
101 = RE ...... (ii)

=+R
On dividing eqn.(ii) by (i), 10 = (Il”il)R
(L+1)r

After solving the equation, n = 10.

Question39

A battery consists of a variable number n of identical cells (having
internal resistancer each ) which are connected in series. The terminals



of the battery are short-circuited and the current I is measured. Which
of the graphs shows the correct relationship between I and n?

(NEET 2018)
Options:

A.

B.

C.

D.

Answer: A

Solution:

Current drawn from the cell is
_ne_ &g
nr T

So, I isindependent of n and I is constant.

Question40

A carbon resistor of (47 = 4.7)kQ is to be marked with rings of different
colours for its identification. The colour code sequence will be
(NEET 2018)

Options:

A. Violet - Yellow - Orange - Silver
B. Yellow - Violet - Orange - Silver
C. Yellow - Green - Violet - Gold
D. Green - Orange - Violet - Gold

Answer: B
Solution:
Solution:

(47 £4.7) kQ =47 x 10° £ 10%Q
-~ Yellow - Violet - Orange - Silver

Question41l



The resistance of a wire is 'R' ohm. If it is melted and stretched to 'n'
times its original length, its new resistance will be
(2017 NEET)

Options:
AR
B. n°R

R
C. .
D.nR

Answer: B

Solution:

Solution:
The resistance of a wire of length | and area A and resistivity p is givenas R = %

Given,l” =nl
As the volume of the wire remains constant

AAl =AL A=A AL _A
1 nl n
, 2
"R = % _ nApl — ’R
Question42

A potentiometer is an accurate and versatile device to make electrical
measurements of EMF because the method involves
(2017 NEET)

Options:

A. potential gradients

B. a condition of no current flow through the galvanometer
C. a combination of cells, galvanometer and resistances

D. cells

Answer: B

Solution:

A potentiometer is an accurate and versatile device to make electrical measurements of emf because the method
involves a condition of no current flow through the galvanometer, the device can be used to measure potential



difference, internal resistance of a cell and compare emfs of two sources.

Question43

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

(2016 NEET Phase-1)

Options:
A.3:4
B.3:2
C.5:1
D.5:4

Answer: B

Solution:

Suppose two cells have emfs g; and g, (also g; > g, ).

Potential difference per unit length of the potentiometer wire
=k(say)
When g, and g, are in series and support each other then

On adding eqgn. (i) and eqgn. (ii)
2g; = 60k = ¢, = 30k and

g, = 50k — 30k = 20k

f1_ 30k _3
g, 20k 2
Question44

The charge flowing through a resistance R varies with time t as

Q = at — bt?>,where a and b are positive constants. The total heat
produced in R is
(2016 NEET Phase-1)

Options:



aR
* 2b

aR
b

3
a’R
C. 6b
3
a’R

Answer: C

Solution:

Solution:
Given,Q = at — bt?
=99 _,_
s = a1 a — 2bt
Att=0,Q=0=1=0
= - a
Also,I =0 att b
.. Total heat produced in resistance R,
a 1
2b 2b
H ="71’Rdt=R"} (a—2bt)’dt
0 0
a

2b
=R (a% + 4b*t? — 4abt)d t
0

a

3 2 —

~R[a%+4p’t —4apt | 2P
3~ %P7,

2 3 2
=R[az><i+£><a _4abxa

2b " 3 T gp® 2 T ap?
SRr1,1 1 R
-5 liv5-3l =%
Question45

The potential difference (V , — V ;) between the points A and B in the

given figure is
(2016 NEET Phase-II)

Options:
A. -3V
B.+3V
C.+6V
D.+9V

Answer: D



Solution:

2Q +3V 1Q
V, e—p—MW—— —W—— |}
I=24
V,g=V,-V,=2x2+4+3+1x2=9V

Question46

A filament bulb (500 W, 100 V) is to be used in a 230 V main supply.
When a resistance R is connected in series, it works perfectly and the
bulb consumes 500 W. The value of R is

(2016 NEET Phase-II)

Options:
A. 230 Q
B. 46 Q
C.26Q
D. 13 Q

Answer: C

Solution:

Solution:

. _V?_(100)* _
Resistance of bulb,Ry = P = 500 - 20Q
Power of the bulb in the circuit.

P=VI

[+ 2

<

B
500

o

=5A

0
IR=(230-100)=5xR
26Q

—_
o

R
~R

Question47

A, B and C are voltmeters of resistance R, 1.5R and 3R respectively as
shown in the figure. When some potential difference is applied between



X and Y, the voltmeter reading are V ,, V; and V . respectively. Then

®

X |

®

(2015)
Options:
AV,=Vy=V,
B.V,#V,=V_
C.V,=Vy=V,
D.V,#V,=V_,
Answer: C

Solution:

Solution:
The current flowing in the different branches of circuit is indicated in the figure
V,=IR
21 3
VB = ? X ER = IR
Ve=L1x3R=1R
Thus,V,=Vy=V_.

I
; R I
. O L I

X

Question48

Across a metallic conductor of non-uniform cross section a constant
potential difference is applied. The quantity which remains constant
along the conductor is

(2015)

Options:

A. drift velocity

B. electric field

C. current density

D. current



Answer: D
Solution:
Solution:

The area of cross section of conductor is non uniform so current density will be different but the flow of electrons will be
uniform so current will be constant.

Question49

A potentiometer wire has length 4 m and resistance 8Q The resistance
that must be connected in series with the wire and an accumulator of

e.m.f. 2V, so as to get a potential gradient 1 mV per cm on the wire is
(2015)

Options:
A. 44 Q
B. 48 Q
C.32Q
D. 40 Q

Answer: C

Solution:
Solution:
Required potential gradient = 1 mV cm™*
=1 vm!
=10 Vm
Length of potentiometer wire,1 =4 m

V=2V

I

II
Iy
WA ————— AW ————
R 80

So potential difference across potentiometer wire = 11—0 x4 =04V ..()

In the circuit, potential difference across 8Q

_ _ 2
—I><8—8+Rx8 ...... (i)

, o . 2
Using equation (i) and (ii), we get, 0.4 = 8+ R X 8
4 _ 16 _
10 = 8+R’8+R_40
~R = 32Q

Question50



Two metal wires of identical dimensions are connected in series. If o,
and o, are the conductivities of the metal wires respectively, the
effective conductivity of the combination is

(2015)

Options:

A 01+O'2

a0,

0,0,
oy + g,

20102
a, + 0o,

o, +0,
20(102

D.

Answer: C

Solution:

Solution:

As both metal wires are of identical 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

and that of the second wire is

= (O = @

:__.: ! el a I' P

R2 = 1_
As they are connected in series, so their effective resistance is R, = R; + R,
1 1

= oA + oA (Using (i) and (ii))

(i,
_A(01+02) .......... (iii)
If 0 is the effective conductivity of the combination, then

21
O A
Equating eqns. (iii) and (iv), we get

2 _1l(1,1)
oA Alo, o,
2 o, + 0, 20,0

1 2

R, =

Oeff 0,0,

Questionb1

A circuit contains an ammeter, a battery of 30 V and a resistance 40.8
ohm all connected in series. If the ammeter has a coil of resistance 480
ohm and a shunt of 20 ohm, the reading in the ammeter will be

(2015)

Options:



A.2A
B.1A
C.0.5A
D.0.25 A

Answer: C

Solution:

Solution:
The circuit is shown in the figure.
Resistance of the ammeter is

Ammeter

20Q
|
Il
0V
_ (4800)(20Q) _
AT (480Q + 20Q) 19.20

(As 480 Q and 20 Q are in parallel)

As ammeter is in series with 40.8 Q

.. Total resistance of the circuit is

R =40.8Q + R, =40.8Q + 19.2Q = 60Q

By Ohm’s law,
Current in the circuit is
VvV _ 30V 1,
=R~ 6on 2~ =054

Thus the reading in the ammeter will be 0.5 A.

Questionb52

A potentiometer wire of length L and a resistance r are connected in
series with a battery of e.m.f E ; and a resistance r;.An unknown e.m.f. E

is balanced at a length I of the potentiometer wire. The e.m.f. E will be
given by
(2015)

Options:

E,l
AT
LE ,r

B. (r+r)l

LE ,r
lr,

E,r
" (ry+ 1)

=



Answer: D

Solution:

Solution:
kg n
|1

1

MWWy
i
&
[
E
| ——
The current through the potentiometer wire is
E,
T (r+r1)
and the potential difference across the wire is
E,r
(r + rl)
The potential gradient along the potentiometer wire is
k=Y _gp T
L O(r + r,)L
As the unknown e.m.f. E is balanced against length | of the potentiometer wire,

V=Ir=

v 1 . Eol 1
~BE =i = (r+r,)L
Question53

Two cities are 150 km apart. Electric power is sent from one city to
another city through copper wires. The fall of potential per km is 8 volt
and the average resistance per km is 0.5 Q.The power loss in the wire is
(2014)

Options:
A.19.2W
B. 19.2 kW
C.12.2W
D. 12.2 kW

Answer: B

Solution:

Solution:

Here,

Distance between two cities = 150km

Resistance of the wire,R = (0.5Qkm™!)(150km) = 75Q
Voltage drop across the wire,



= (8Vkm™!)(150km) = 1200V
Power loss in the wire is

_ V% (1200v)* _ B
P=-g =""z5 =19200W =19.2kW

Question54

The resistances in the two arms of the meter bridge are 5 Q and R Q
respectively. When the resistance R is shunted with an equal resistance,
the new balance point is at 1.61 ,.The resistance R is

(2014) ‘
—(—

_io

Options:
A.10 Q
B.15Q
C.20Q
D.25Q

Answer: B

Solution:

Solution:
In the first case,

""""I"

—_
~

U
3
o

:

A B
M-/ pie—100 - [, —¥

At balance point




5_ L
R 100-1,
In the second case,
|,

!
nJ |

e

RQ

A
ey

()]
0

A 4B
1.6/ P4—100 -1.6/7¥

At balance point
5 1.61,

R) ~ 100 - 1.61
2

Divide eqn. (i) by eqgn. (ii), we get
1
2

_ 100 -1.61,

~1.6(100-1))
160 — 1.61, = 200 — 3.21,

40

161, =400rl, = 16° 25cm
Substituting this value in egn. (i), we get
5 _25
R 75

_ 3754 _
R= 25 Q =15Q

(]

Questionb5

A potentiometer circuit has been set up for 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 negligible internal
resistance. The potentiometer wire itself is 4 m long. When the
resistance R, connected across the given cell, has values of

(i) infinity (ii) 9.5 Q

the balancing lengths on the potentiometer wire are found to be 3 m
and 2.85 m, respectively. The value of internal resistance of the cell is
(2014)

Options:
A. 0.25
B. 0.95 Q
C.0.5Q
D. 0.75 Q



Answer: C

Solution:

Solution:
The internal resistance of the cell is

1

r= (—1—1)R
l2

Here, 1, = 3m, 1, = 2.85m, R = 9.5Q

ar = % ~1)(9.50) = % X 9.5Q = 0.5Q
Question56

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 .f. and
internal resistance of the cell are 7 volt and 5 ohm respectively. If the
galvanometer resistance is 50 ohm, the current drawn from the cell will
be

(2013 NEET)

Options:
A.0.1A
B.2.0A
C.1.0A
D.0.2A

Answer: D

Solution:

Solution:

.10Q _30Q 1 _ 1

“300 900°%373

It is a balanced Wheatstone's bridge. Hence no current flows in the galvanometer arm. Hence, resistance 50Q2 becomes
ineffective.
.. The equivalent resistance of the circuit is
R =50+ (10Q + 30Q)(30Q + 90Q)
e (10Q + 30Q2) + (30Q + 90Q2)




(40Q)(120Q)

=5Q+ =50+ 30Q = 35Q

40Q + 120Q
o] = V1A
Current drawn from the cell isI = 350 - 5 A=02A
o
Questionb7

The internal resistance of a 2.1 V cell which gives a current of 0.2 A
through a resistance of 10Q is
(2013 NEET)

Options:
A. 0.8 Q
B.1.0Q
C.0.2

D. 0.5 Q

Answer: D

Solution:

Solution:

€
R+r
orIR+Ir=c¢

Here, R=10Q, r=7?
e=2.1V,I =0.2A
S02%x10+02xr=2.1
2+02r=2.1

= -1
02r=0.1orr= 5

I =

= 0.5Q

Question58

A wire of resistance 4 Q is stretched to twice its original length. The
resistance of stretched wire would be
(2013 NEET)

Options:
A.8Q



B. 16 Q
C.2Q
D.4Q

Answer: B

Solution:

A
When wire is stretched twice, its new length be I". Then
1"=2Il
On stretching volume of the wire remains constant.
~1A =1'A" where A’ is the new cross-sectional area

Ll _a_la_A
or A —1,—A— 21A— 5
.. Resistance of a stretched wire is

Resistance of a wire,R = 4Q0.....(i)

R’=p%=p%=4p%
2

4(4Q) = 16Q (Using (i)

Questionb9

Two rods are joined end to end, as shown.
1%

—1 PZ—

Cu Fe
Both have a cross-sectional area of 0.01cm? Each is 1 meter long. One
rod is of copper with a resistivity of 1.7 x 10~ ° ohm-centimeter, the
other is of ironwith a resistivity of 10~° ohm-centimeter. How much

voltage is required to produce a current of 1 ampere in the rods?
(KN NEET 2013)

Options:

A. 0.00145V
B. 0.0145V
C.1.7x107%
D. 0.117V

Answer: D

Solution:

Here, Length of eachrod,1 =1 m



Area of cross-section of each rod,

A =0.01cm?=0.01 x10"* m?

Resistivity of copper rod,

Py =1.7%107%°Qcm =1.7x107° x 107*Qm

=1.7x10"%Qm

Resistivity of iron rod,

Pre=10""Qcm =107°x 107*Qm = 107 'Qm
.. Resistance of copper rod,

RCu = pCUIK

and resistance of iron rod,

1
RFe = pFeK

IAY AlA

Cu Fe
As copper and iron rods are connected in series, therefore equivalent resistance is

1 1

R=Rg, +Rpe =Peyx * Prex
1
= (P, + pFe)K

Voltage required to produce 1 A current in the rods is
V =1IR=(1)(R,, +Rg,)

=(pCu+pFe)(1K)

=(1.7%x107%+107) (%)V
0.01 x 10

1077(0.17 + 1)(10%V =1.17x 10" 'v

0.117V

Question60

A 12 cm wire is given a shape of a right angled triangle ABC having
sides 3cm, 4cm and 5cm as shown in the figure.

A
5¢cm
3cm
B C
4cm

The resistance between two ends (AB, BC, CA) of the respective sides
are measured one by one by a multimeter. The resistances will be in the
ratio

(KN NEET 2013)

Options:
A.9:16: 25
B. 27:32: 35
C.21:24: 25
D.3:4:5

Answer: B



Solution:

Solution:
A

5¢m
3Jcm

B [
4cm

Let p and A be resistivity and area of cross-section of the wire respectively.
The wire is bent in the form of right triangle as shown in figure.

\Resistance of side AB is R, = 3p
4p
A
Resistance of side AC is R, = A

>

Resistance of side BCis R, =

.. The resistance between the ends A and B is
3p(4p , 5p
(%3]

_Rl(R2+R3) _ AVA _27p
AB- R +R,+R, 3p . [4p . 5p| 12A
1 2 3 o o — ~r

A+(A+A)

The resistance between the ends B and C is
4p(3p , 5p

r = RyR +R) =A(A+A)=32p

BCTR,+R,+R;  4p 3p_ B5p 12A
A A A

The resistance between the ends A and C is
S5p(3p , 4p

_ RyR +R) _ 3 A+A)=35p

ACTR;+R,+R, Bp 3p_ 4p 12A
A A A

. . . _ 27 32 35 _ . .

“RypiRpo iRy =75 :75 175 =27:32:35

(]
Question61

In the circuit shown, the cells A and B have negligible resistances. For
V, =12V, R, = 500Q and R = 100Q, the galvanometer (G) shows no

deflection. The value of V B is
(2012)

R

AAAA @
Ie R Jaa=
T 4

Options:

A.4V
B.2V
C.12V
D. 6v



Answer: B

Solution:
Solution:
Since the galvanometer shows no deflection so current will flow as shown in the figure.
¥, e
. NW——G)
V, 12V RZ100 £2 Vi
L. v ]
<+ !
\ 12V 12
_ A _ -
current, I = R+ R ~ (500 + 100)Q _ 600"
—1r= (12 _
V,=1R= (d2a)(1000) = 2v
L]
Question62

If voltage across a bulb rated 220 volt-100 watt drops by 2.5% of its
rated value, the percentage of the rated value by which the power would
decrease is

(2012)

Options:
A. 20%
B. 2.5%
C. 5%
D. 10%

Answer: C

Solution:

Solution:
2

A\
Power,,P = R

As the resistance of the bulb is constant
AP _ 28V
P A%

% decrease in power = AP x 100 = 24V

P v x 100
=2X2.5%=>5%

Question63



A ring is made of a wire having a resistance R, = 12Q.Find the points A

and B, as shown in the figure, at which a current carrying conductor
should be connected so that the resistance R of the sub circuit between
these points is equal to $Q

(2012)

Options:

fa—

>
N |H

I
ool

[a—

=
S
I

1
3

[a—
[ )

[a—

13
C. 3

—
N

1
D. ==
1,

—-

1
2
Answer: D

Solution:

Solution:

Let x be resistance per unit length of the wire. Then,
the resistance of the upper portion is, R; = xl;

the resistance of the lower portion is, R, = x1,
Equivalent resistance between A and B is

RiR,  (xl,)(xl,)

R=R1+R2_xll+xl2
x1 .1 x1 .1 xl
8_ X1 0 8__ T2 .8 L (i)
3°1,+1,°03 1, 3 (1,
12(—+1) (—+1)
1, 1,

(DAlso Ry =x1; +xl,
12 =x(1,+1,)

x1,



or2y’ =5y +2=0
Solving this quadratic equation, we get

Ll bi 1
y—20r2..12—2

Question64

The power dissipated in the circuit shown in the figure is 30 watts. The
value of R is

R
———AM————
—— ANV

5 (2
|1

F I

10V
(2012 Mains)
Options:
A. 20 Q
B.15Q
C.10 Q
D. 30 Q

Answer: C

Solution:

R
——— AMAN—————

AV ————
5Q

{+
10V
The equivalent resistance of the given circuit is

_ bR

®a” 5+R

Power dissipated in the given circuit is

2 2
p=Y or30=—10"_
R, (R )

5+R
150R = 100(5 + R)

150R = 500 + 100R




50R = 500
= 200 _
R =35 =100

Question65

A cell having an emf e and internal resistance r is connected across a
variable external resistance R. As the resistance R is increased, the plot
of potential difference V across R is given by

(2012 Mains)

Options:

B.
A
E‘ --------------
V
0 >
R
C.
A
) o
v
0 >
R
D.
J
0 —»
K

Answer: C



Solution:

R
Current in the circuit,
[ =_E
R+r
Potential difference across R,

V =IR = (Rir)R

€
r

1+=
R

WhenR=0,V =0

R=wo,V =¢

Hence, option (c) represents the correct graph.

V =

Question66

A current of 2 A flows through a 2 Q resistor when connected across a
battery. The same battery supplies a current of 0.5 A when connected
across a 9 Q resistor. The internal resistance of the battery is

(2011)

Options:
A.0.5Q

1
B.3Q

C.;Q

NP

D.1Q

Answer: B

Solution:

Solution:
Let € be the emf and r be internal resistance of the battery.
In the first case,

£ o

— FWW———
2AY AZ2A
AW
20
— _¢& ;
=5y (i)

In the second case,



05AY dos5A
AWV
9Q
05=—t— . (if)

9+r
Divide(i) by (ii), we get
2 _ 94T 4 or=45+05r

05 2+r
1.5r = 0.5 =r = % - %Q
Question67

If power dissipated in the 9 Q resistor in the circuit shown is 36 watt,
the potential difference across the 2 Q resistor is

9 Q
— "\ AA—
6 Q
——AAA—
——4

(2011)
Options:
A. 4 volt
B. 8 volt
C. 10 volt
D. 2 volt
Answer: C
Solution:

i 9Q

I L, 6Q Y!

|1 —WW

Vv 28
Current flows through the 9 Q resistor is
12=32-4 (asP=1"R)
1,=2A

As the resistors 9 Q and 6 Q are connected in parallel, therefore potential difference across them is same.



. _ . _9x%x2
~9I, =6l,1,= 3
Current drawn from the battery is

I =1,+41,=(2+3)A=5A

The potential difference across the 2 Q resistor is
= (bA)(2Q2) = 10V

=3A

Question68

In the circuit shown in the figure, if the potential at point A is taken to
be zero, the potential at point B is

==
A i TACD A

LV
(2011 Mains)
Options:
A.+1V
B.-1V
C.+2V
D. -2V

Answer: A

Solution:
Solution:
Ri 1A p 2A2}
— - Hi——hR

Applying Kirchhoff voltage law in the circuit as shown in the figure below.
248 2V
D I|———B

o—|I—P»—

A ll" A C

SV, +1+2(1)-2=V,
0+1=V, (“V, =0V (Given))
Vy=+1V



Question69

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

magnitudes, of the resistors R and X, in ohms, are then, equal,
respectively, to

I O ——
l’

]
1@5.-_| ’
—wn i L wwen

(2010)

— -

-

Options:
A k(l,-1,)andKkl,

B.kl, and k(1, —-1,)
C.k(l,—1;)andkl,
D.kl, and kl,
Answer: B

Solution:

Solution:

‘rﬁi{“-ﬂﬁ—u-—-——
l

i 1 T@};j ]

Z‘.Tg+—]

e AAAA k-

R
4
+ ] ;

T [ —

=1

When the two way key is switched off, then The current flowing in the resistors R and X is

When the key between the terminals 1 and 2 is plugged in, then



Potential difference across R =1R =Kkl ,......... (ii)

where k is the potential gradient across the potentiometer wire.

When the key between the terminals 1 and 3 is plugged in, then Potential difference across
(R+X)=I(R+X)=Kl,..... (iii)

From equation (ii), we get
_ Kkl K, .0 (iv)
= I_ = T = TLL LTIy [\
From equation (iii), we get
kl, kI, . )
R+X=I—=T=kl2 (Using (i))
X =k, 6 —-R

=kl, -k, =k(1,-1,)Q (Using (iv))

Question70

Consider the following two statements.

(A) Kirchhoff’s junction law follow s from the conservation of charge.
(B) Kirchhoff’s loop law follows from the conservationof energy.
Which of the following is correct?

(2010)

Options:

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

B. (A) is correct and (B) is wrong.
C. (A) is wrong and (B) is correct.
D. Both (A) and (B) are correct.

Answer: D

Solution:

Solution:

Kirchhoff s junction law or Kirchhoff's first law is based on the conservation of charge.
Kirchhoff’s loop law or Kirchhoff’s second law is based on the conservation of energy.
Hence, both statements (A) and (B) are correct.

Question71

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



(2009)
Options:
A. 3

B. 61Q
C. 6Q

D. 0.6Q

Answer: D

Solution:

Wire of length 2 x 0.1m of 12% is bent to a circle.

Resistance of each part
=12xn0x0.1=1.20Q
. Total resistance = 0.61Q

Question72

A student measures the terminal potential difference (V) of a cell (of
emf € and internal resistance r) as a function of the current (I) flowing
through it. The slope, and intercept, of the graph between V and 1, then,
respectively, equal

(2009)

Options:

A. —-rande
B.rand —¢
C.—¢gandr
D.gand —r

Answer: A



Solution:

V=¢g-Iry=c—-mx
.. Slope = —r,internal resistance
Vv = emf &.This is intercept of the y-axis

max
. Slope is negative
*' | deceases as R increases

Question73

See the electrical circuit shown in this figure. Which of the following

equations is a correct equation for it?

”
AW ——————

¥ £+

(2009)

Options:

A g, —-ir,—g —ir, =0
B.—-¢g, - (i; +i,)R+1i,r, =0
C.g—-(G;+i)R+ijr; =0
D.gg—(;+i,)R-ijr, =0
Answer: D

Solution:
I+ AN
E —<—{ e U U

h.o‘
E A AAAAM I C

Applying Kirchhoff’s second law to the cIosed loop ABFEA,




—(i1 + iz)R— ir,+g =0
ore, — (11 + 12)R -ir, = 0

Question74

The mean free path of electrons in a metal is 4 x 10" ®m.The electric
field which can give on an average 2 eV energy to an electron in the
metal will be in units V/m

(2009)

Options:
A.5x1071
B.8x 107!
C.5x 10’
D. 8 x 10’
Answer: C

Solution:

= =8 _ 7V/m
4x10°=5x%x10

Question75

In the circuit shown, the current through the 4 Q resistor is 1 amp when
the points P and M are connected to a d.c. voltage source. The potential
difference between the points M and N is

(2008)

030
Options:

A. 0.5 volt



B. 3.2 volt
C. 1.5 volt
D. 1.0 volt

Answer: B

Solution:

Solution:

N
>AAAN
1Q |

1 |
A ! \f
£ F—AANN— [t
: { bS] I
'Y |
ANV T —& A
05Q | a 14
0.5Q :
—AANA—
As 4Q and 3Q are in parallel, the potential difference is same across them.If I, is the current through 3Q resistance, then
4x1=3xI
1

4
orIl=§A

Total resistance of 4Q and 3Q = 113- 7
Total current in the upper portion of the circuit from P to M
4 _ 7

Potential difference between Pand M =

4x3 _ 12

12

X7=4V

w3

Current in the arm PNM is

4
,_05x05 . ,_16
I'=05%057173

Potential difference acrossNand M =1"x1 = % X1 =32V

Question76

A wire of a certain material is stretched slowly by ten percent. Its new
resistance and specific resistance become respectively
(2008)

Options:

A. both remain the same
B. 1.1 times, 1.1 times
C. 1.2 times, 1.1 times
D. 1.21 times, same

Answer: D



Solution:

- pL

R A

_qy 111
Now, 1 =1+ 0= 10
and therefore, A = %A‘

111
p X (—) 2
- 10/ _ pl, (11)° _

SoR= — 197 _ Py = 1.21R
© 10A A (10)?

11
Now resistance becomes 1.21 times of initial and specific resistance is the intrinsic property so remains same.

Question77

A cell can be balanced against 110 cm and 100 cm of potentiometer
wire, respectively with and without being short circuited through a
resistance of 10Q.Its internal resistance is

(2008)

Options:
A. 2.0 ohm
B. zero

C. 1.0 ohm
D. 0.5 ohm

Answer: C

Solution:

Solution:
Herel, = 110cm, 1, = 100cm; R = 10Q

11—12) 110 — 100
r—( » R_( = )><1o_1.0Q

Question78

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 is 100° C .

(2008)

Options:



A. 12.6 min
B. 4.2 min
C. 6.3 min
D. 8.4 min

Answer: C

Solution:

Solution:

Power =220V x 4 A = 880 watts

=880] /s

Heat needed to raise the temperature of 1 kg water through 80°C
=ms.AT x4.2] /cal

=1000g x1cal /gx80x4.2] /cal

- _1000x1x80x%x4.2 _ 336x10°
.. Time taken = 880 = 380

= 382 s = 6.3 min

Question79

A current3 amp. flows through the2Q resistor r shown in the circuit.
The power dissipated in the 5 Q resistor is

2Q
WA

4 Q
1&1'1.'%

AW ——AWWW—
1Q 5Q

——
i

(2008)
Options:
A. 1 watt
B. 5 watt
C. 4 watt
D. 2 watt

Answer: B

Solution:



r'|=3amp 20
Ar>—WW——B

1Q 5Q
1

2Q, 4Q and (1Q + 5Q) are in parallel. So potential difference is the same.
V =2Q0.i =4Q.1, =6Q .1,
_ .1

2.3=6Q.i;=i, = arnp.
Total P.D. =5%x1+1x1=6V.

/2
.. Power dissipated in 5Q resistance = VT
where V' is the P.D. across 5Q = 5V .

.. Power = g—g = 5 watt
Question80

Three resistances P, Q, R each of 2Q and an unknown resistance S form

the four arms of a Wheatstone bridge circuit. When a resistance of 6Q is
connected in parallel to S the bridge gets balanced. What is the value of
S?

(2007)

Options:
A. 3Q
B. 6Q
C.1Q
D.2Q

Answer: A

Solution:

Therefore, the equivalent circuit diagram drawn below.



For a balanced Wheatstone's bridge, we get

From eqgn. (i), we get
1_1 .1 1_2

===+=or,z=%or,S=3Q

2 S 6 'S 6

QO+
NN

Question81

The total power dissipated in watt in the circuit shown here is

MWW
6 Q

AWV

3Q

L ww—] ||

det 18V
(2007)
Options:
A. 40
B. 54
C.4
D.16.

Answer: B

Solution:

Solution:

In the given circuit 6Q and 3Q are in parallel, and hence its equivalent resistance is given by

The equivalent circuit diagram is given in figure. Total current in the circuit,

2Q

18

=572

=3A

Power in the circuit = VI =18 x 3 = 54 watt.

&=

o]

W[

oer=ZQ



Questiond2

In the circuit shown, if a conducting wire is connected between points A

and B, the current in this wire will
A

(2006)

Options:

A. flow from Bto AV

B. flow from A to B

C. flow in the direction which will be decided by the value of V
D. be zero.

Answer: A

Solution:

Current through arm CAD, I = % amp

Potential difference between CandA=V .-V,

V.-V

=3 X 4 = 5 volt

Current through CBD, I" = % amp

Potential difference between Cand B=V .-V,
V1=V

=7 x 1 ) volt.

Potential between AandB=V , -V,
WV, = V=V =V, (V- V,)=—-5=-
=>V,—-Vy<O0or $V_{A} As $V_{A}



Question83

Kirchhoff's first and second laws of electrical circuits are consequences
of
(20006)

Options:

A. conservation of energy and electric charge respectively
B. conservation of energy

C. conservation of electric charge and energy respectively
D. conservation of electric charge.

Answer: C
Solution:
Solution:

Kirchhoff's first law of electrical circuit is based on conservation of charge and Kirchhoff's second law of electrical circuit
isbased on conservation of energy.

Question84

Two cells, having the same e.m.f. are connected in series through an
external resistance R. Cells have internal resistances r, and r2(r1 > r2)

respectively. When the circuit is closed, the potential difference across
the first cell is zero. The value of R is
(20006)

Options:

A. r, +r,

B.r

C.

D.1 2

Answer: B

Solution:



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

i R

Kirchhoff's law has to be applied to the whole loop,

2E
(1"1 +r,+ R)
As per question, E —ir, =0
i = E or ,L =

r, ry+r,+R 1,
or,2r,=r, +r,+Ror,R=r

while i =

|

170

Question85

Power dissipated across the 8Q resistor in the circuit shown here is 2
watt. The power dissipated in watt units across the 3Q resistor is

1Q 3Q

(2006)
Options:
A. 3.0
B. 2.0
C.1.0
D. 0.5

Answer: A

Solution:

Solution:

Resistance of series combination of 3Q and 1Qis R, =3 + 1 = 4Q, R, = 8Q
Let i be the total current in the circuit.

Current through R, is

IXR, _ix8_2i

"R ¥R, 12 3

1Q 3Q i
: —AWW—— W—< .
! ]
+ _H
AV <
8Q g
Current through R, is
iXxR  ix4 i

2R ¥R, 12 3
Power dissipated in 3 Omega resistor isP, = i, x 3



Power dissipated in 8Q resistor is

P,=1"x8

SP_Wx3 P i/3)°x3 _12_3
P, i?’x8 P, (i/3)°x38 8 2

P1=%><P2=%x2=3watt

. Power dissipated across 3 Omega resistor is3 watt.

Question36

Two batteries, one of emf 18 volts and internal resistance2Q and the
other of emf 12 volts and internal resistance 1Q, are connected as
shown. The voltmeter V will record a reading of

(")
_/
20,
Mg v
1Q1,
|
LEPRY
(2005)
Options:
A. 30 volt
B. 18 volt
C. 15 volt
D. 14 volt.
Answer: D
Solution:
Solution:
20
—>—{ ——AMW—
] 18V
I
: NNV
12V 1

From Kirchhoff's law,
I x2+1Ix1=18-12
Current in the circuit,

Voltage drop across 2Q,
V,=2x2=4V
Voltmeter reading =18-4 =14V




Question87

When a wire of uniform cross-section a, length 1 and resistance R is
bent into a complete circle, resistance between any two of diametrically
opposite points will be

(2005)

Options:
R

A. 1

B. 4R

C.

ool =

D.

SIES

Answer: A

Solution:

R/2

R/2
Both are in parallel.
1 _ 2,2 _ 4 R
4

R-RTR™RF =

Question338

For the network shown in the figure the value of the current i is

(2005)
Options:

9V
A.. E



18V
B. =

5V
C. 5

5V

Answer: D

Solution:

since given circuit is in the form of Wheatstone bridge,

1__1 , 1 .p _18

R, (4+2) (6+3)" "*ea 5
VvV _5

R, 1

\%

V = iR, =i=

Question39

A 5-ampere fuse wire can withstand a maximum power of 1 watt in the
circuit. The resistance of the fuse wire is
(2005)

Options:

A. 0.04 ohm
B. 0.2 ohm
C. 5 ohm

D. 0.4 ohm.

Answer: A

Solution:

P=i’Rorl=25x%xR

_ 1 _
R= 5= =0.040
Question90

The electric resistance of a certain wire of iron is R. If its length and
radius are both doubled, then
(2004)



Options:

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.
C. The resistance will be halved and the specific resistance will be doubled.

D. The resistance and the specific resistance, will both remain unchanged.

Answer: B

Solution:

Resistance of wire = pllK

When length and radius are both doubled
R o 2l 1

= R, « =R
1% L2 1575

The specific resistance of wire is independent of geometry of the wire, it only depends on the material of the wire.

Question91

Resistance n, each of r ohm, when connected in parallel give an
equivalent resistance of R ohm. If these resistances were connected in
series, the combination would have a resistance in ohms, equal to
(2004)

Options:
A.n°R

B. R

=]

C.

Bl=

D.nR

Answer: A

Solution:

Solution:
When n resistance of r ohm connected in parallel then their equivalent resistance is
11, 1,1,.. .ntimes
R r r r

1 _n r
SL=====>R===r=nR

R r n
When these resistance connected in series
Ri=r+r+... .ntimes

=nr =n xnR = n’R



Question92

Five equal resistances each of resistance R are connected as shown in
the figure. A battery of V volts is connected between A and B. The
current flowing in AF CE B will be

C

D R E
(2004)

Options:
3

A. ]
\Y%

B. R
v

C.

N

\
R
\Y

N

D'T

Answer: C

Solution:

Solution:
Equivalent circuit of given circuit is shown in figure (i).

Figure(i)
Also this is equivalent to a balanced Wheatstone bridge C and D are at equal potential level, no current will flow in this
resistance therefore this resistance can be neglected.

0

V R%

ARAALAR

B
Figure(ii)
Thus equivalent resistance of this remaining circuit shown in figure (ii) is R.

Then current in AF CE B branch is
\% 2R \"

" R*2R+2R 2R




Question93

A 6 volt battery is connected to the terminals of a three metre long wire
of uniform thickness and resistance of 100 ohm. The difference of
potential between two points on the wire separated by a distance of

50 cm will be

(2004)

Options:
A. 2 volt
B. 3 volt
C. 1 volt
D. 1.5 volt

Answer: C

Solution:

Solution:
According to given parameters inquestion

Thus total resistance of 50 cm wire is

R, =&l x05 =20

3
The total current in the wireis1 = % A

Therefore potential difference across the two points on the wire separated by a distance of 50 m is
- 950, 6 _
(V)=1IR, = 3 X100 1V

Question94

When three identical bulbs of 60 watt, 200 volt rating are connected in
series to a 200 volt supply, the power drawn by them will be
(2004)

Options:

A. 60 watt
B. 180 watt
C. 10 watt
D. 20 watt

Answer: D



Solution:

2 2
The resistance of each bulb = v = (200) Q
P 60
2
When three bulbs are connected in series theirresultant resistance = %

Thus power drawn by bulb when connected across 200 V supply
s (200)*

P=0r= ——5— =20W

R. 3x(200)°/60

Question95

In India electricity is supplied for domestic use at 220 V. It is supplied
at 110 V in USA. If the resistance of a 60 W bulb for use in India is R,
the resistance of a 60 W bulb for use in USA will be

(2004)

Options:
A.R
B. 2R

C.

|

D.

D[

Answer: C

Solution:

Solution:
(220)?
R

2
InU sA, b, = {20

U

2 2
asP, =P, = (2?) = uég)
_ 110 x 110R _ R

220 x 220 4

In India, P, =

:RU

Question96

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

(2003)



Options:

A.

|

B.

N[5

C.

=

D. 2R

Answer: C

Solution:

Solution:

+1 ' -
In balance Wheatstone bridge, the galvanometer arm can be neglected. So equivalent resistance will be
2Rx 2R _ 4R? _ o
2R + 2R 4R

Question97

Two 220 volt, 100 watt bulbs are connected first in series and then in
parallel. Each time the combination is connected to a 220 volt a.c.
supply line. The power drawn by the combination in each case
respectively will be

(2003)

Options:

A. 50 watt, 100 watt
B. 100 watt, 50 watt
C. 200 watt, 150 watt
D. 50 watt, 200 watt

Answer: D

Solution:

_V?_220x220 _
R=F =55 = 4840

In series, R,, = 484 + 484 = 968Q



_VZ  220x220

.'Peq = @ = 968 = 50 watt

In parallel, Req = 242Q

o _ V? 220x220 _

..Peq =51 = a9m = 200 watt
(]

Question93

An electric kettle has two heating coils. When one of the coils is
connected to ana.c. source, the water in the kettle boils in 10 minutes.
When the other coil is used the water boils in 40 minutes. If both the
coils are connected in parallel, the time taken by the same quantity of
water to boil will be

(2003)

Options:

A. 8 minutes
B. 4 minutes
C. 25 minutes
D. 15 minutes

Answer: A

Solution:
Solution:
Let R, and R, be the resistance of the two coils and V be the voltage supplied.
) . - R|R,
Effective resistance of two coils in parallel =
R, +R,
Let H be the heat required to begin boiling in kettle.
ThenH = P i Vi _Vh
en = Power X time = R, = R,
o V2R, + Rt
For parallel combination, H = ————=2
R1R2
t,+t
N ( Lth )
t, t,t,
. _ bty 10x40 _ .
‘L=t ~To+ao o Minute

Question99

Fuse wire is a wire of
(2003)

Options:



A. high resistance and high melting point
B. high resistance and low melting point
C. low resistance and low melting point
D. low resistance and high melting point

Answer: B

Solution:

Fuse wire should have high resistance and low melting point.

Question100

For a cell terminal potential difference is 2.2 V when circuit is open and
reduces to 1.8 V when cell is connected to a resistance of R = 5Q.
Determine internal resistance of cell (r)

(2002)
Options:
10
A. ?Q
9
B. EQ
11
C. ?Q
5
D. §Q
Answer: A
Solution:
Solution:
Terminal potential difference is 2.2 V when circuit is open.
R
A
+ 50 1,
I
Iy ]
Il
E,r

S.e.m.f. of thecell = E = 2.2 volt
Now, when the cell is connected to the external resistance, circuit currentI is given by

I = E__ 22 ampere, where r is the intern resistance of the cell.
R+r 5+r
Potential difference across the cell =IR
=22 y5-18
S+r
S5 +4r= 1L

1.8



11 _110-90 _ 10
S r=—=5 == ==

1.8 18 9

Question101

Specific resistance of a conductor increases with
(2002)

Options:

A. increase in temperature

B. increase in cross-section area

C. increase in cross-section and decrease in length
D. decrease in cross-section area.

Answer: A

Solution:

Solution:

Resistance of a conductor is given by R = pIK' where p is the specific resistance, 1 is the length and A is the cross-
sectional area of the conductor.

Now, whenl =1andA=1,R=p

So specific resistance or resistivity of a material may be defined as the resistance of a specimen of the material having
unit length and unit cross-section. Hence, specific resistance is a property of a material and it will increase with the

increase of temperature, but will not vary with the dimensions (length, cross-section) of the conductor.

Question102

Copper and silicon is cooled from 300 K to 60 K, the specific resistance
(2001)

Options:

A. decrease in copper but increase in silicon
B. increase in copper but decrease in silicon
C. increase in both

D. decrease in both.

Answer: A

Solution:



For metals specific resistance decrease with decrease in temperature whereas for semiconductors specific resistance
increases with decrease in temperature.

Question103

The resistance of each arm of the Wheatstone's bridge is 10 ohm. A
resistance of 10 ohm is connected in series with a galvanometer then
the equivalent resistance across the battery will be

(2001)

Options:

A. 10 ohm
B. 15 ohm
C. 20 ohm
D. 40 ohm.

Answer: A

Question104

If specific resistance of a potentiometer wire is 10"’Q m and current

flow through it is 0.1 amp., cross-sectional area of wire is 10~ % m? then
potential gradient will be
(2001)

Options:

A. 1072 volt/m
B. 107* volt / m
C.107%volt / m
D. 1078 volt / m.

Answer: A

Solution:



V _IR_Ipl _0.1x10"7
I

T Al 1078
=0.01=10"%2V/m
Questionl105
The net resistance of the circuit between A and B is
(2000)
3Q 4Q
A B
6Q 8Q
Options:
8
A. §Q
14
B. ?Q
16
C. ?Q
D. 220

Answer: B

Solution:

Solution:

This is a balanced Wheatstone's bridge so no current flows through the 7Q resistor.
11 1 _14

"R, 4+3 7 6+8 % Ra=3 0

eq

Questionl106

A car battery of emf 12 V and internal resistance 5 x IO'ZQ, receives a
current of 60 amp from external source, then terminal potential
difference of battery is

(2000)

Options:
A .12V
B.9V
C.15V



D.20V.

Answer: C

Solution:

V-E _ [ ,V-12 _g
r 5x 1072

=2V =15V

Question107

Two bulbs of (40 W, 200 V), and (100 W, 200 V). Then correct relation
for their resistances
(2000)

Options:

A.

R4o < Rioo

B. R, > Ry
C. Ryp = Ry

D. no relation can be predicted.

Answer: B

Solution:

_v? 1
P= R or,Roc§

“Ry0 > Rypo

Question108

The potentiometer is best for measuring voltage, as
(2000)

Options:
A. it has a sensitive galvanometer and gives null deflection
B. it has wire of high resistance

C. it measures p.d. in closed circuit



D. it measures p.d in open circuit.

Answer: A

Question109

The current in the given circuit is
(1999)

Y-

Ry=6Q
48V — A

R.=68

Options:
A.49A
B.6.8 A
C.83A
D.2.0A

Answer: D

Solution:

In given circuit R and R are in series.
~Rpe =6+ 6 =120Q
Now, R, and Ry are in parallel.

Therefore, equivalent resistance of circuit,
_12x3 _36
€@ 12+3 15

: . _ vV _ 48 _
Using Ohm's law, I = R, =36/15 2A
Questionl110

The internal resistance of a cell of e.m.f.

2V is 0.1Q. It is connected to a resistance of 3.9Q. The voltage across
the cell will be

(1999)



Options:
A.195V
B.19V
C.0.5V
D.2V

Answer: A

Solution:

. 2

i= 1= 0.5 Ampere
V =¢e—-ir

orV=2-05x01=195V

Questionll1l

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

(1999)

Options:
A. 0.8Q
B. 0.5Q
C. 0.4Q
D. 0.25Q

Answer: D

Solution:
Solution:
Metre bridge works on the principle of Wheatstone's bridge.
. P 1
"Q  100-1
1 _ 20 -
or, P= 100 =1 XQ = 80><1 0.25Q
Questionl112

A potentiometer consists of a wire of length 4 m and resistance 10Q. It
is connected to a cell of e.m.f. 2 V. The potential difference per unit



length of the wire will be
(1999)

Options:
A5V /m
B.2V/m
C.05V/m
D.10V /m

Answer: C

Solution:

2 _ R _10
E—O.ZA, T =72

Potential difference per unit length
10

= 0.2 x (Z) = 0.5V /m

1=

Questionl113

The resistance of a discharge tube is
(1999)

Options:

A. non-ohmic

B. ohmic

C. zero

D. both (b) and (c)

Answer: A

Questionl14

Three equal resistors connected in series across a source of e.m.f.
together dissipate 10 watt of power. What will be the power dissipated



in watt if the same resistors are connected in parallel across the same
source of e.m.f.?
(1998)

C.10
D. 90

Answer: D

Solution:

For series, R, = 3r

2 2
Power =V—=10=>V—=30
3r r
r
For parallel R, = 3
v 2 3y 2
Power =0 = 7 = 3 x 30 = 90 watt
3
Questionl15

A 5°C rise in temperature is observed in a conductor by passing a
current. When the current is doubled the rise in temperature will be
approximately

(1998)

Options:
A. 20°C
B. 16°C
C. 10°C
D. 12°C

Answer: A

Solution:

H =1%Rt = msAT



1.2 AT AT 1.2
1 1 172
— = or, AT, =

122 AT, 2 112

21.)2
=5><( 1)

2 2
Il

AT

= 20; AT, = 20°C

Questionl16

Three copper wires of lengths and crosssectional areas are
(1, A), ( 21, %) and ( 15, 2A) . Resistance is minimum in
(1997)

Options:

A. wire of cross-sectional area 2A

B. wire of cross-sectional area %

C. wire of cross-sectional area A
D. same in all three cases.

Answer: A

Solution:

Solution:

Three wires of lengths and cross-sectional areas = (1, A), (21, ‘%) and (15 2A).
Resistance of a wire (R) « IK

For I wire, R, « L_Rr

A
nd ., : 21
ForIT™ wire, R, « A= 4R
2
3
rd 2 _B
ForIII ere,R30<2A—4

Therefore resistance of the wire will be minimum for 11l @ wire.

Questionl117

The current in the following circuit is
(1997)



Options:
A 2A
B.1A

C.

D. S A.

N

Answer: B

Solution:

Solution:

Applied voltage (V) = 2 V and resistances = 3Q, 3Q, 3Q.

From the given circuit, we find that two resistances are in series and third resistance is in parallel. Therefore equivalent
resistance for series resistances = 3 + 3 = 6Q. Now it is connected parallel with 3Q resistance. Therefore
1_1,1_3_1

R—3+6—6—20rR—ZQ

And current flowing in the circuit (I)

Questionl118

Kirchhoff's first law, i.e. 3 i = 0 at a junction, deals with the
conservation of
(1997, 1992)

Options:

A. momentum

B. angular momentum
C. charge

D. energy

Answer: C



Question119

From the graph between current (I ) and voltage (V) is shown. Identify
the portion corresponding to negative resistance

T B C £

Current D

A Voltage —p
(1997)

Options:
A.CD
B. DE
C. AB
D. BC

Answer: A
Solution:
Solution:

For the negative resistance, when we increase the voltage, the current will decrease. Therefore from the graph, we find
that the current in CD is decreased when voltage is increased.

Questionl120

A (100 W, 200 V) bulb is connected to a 160 volts supply. The power
consumption would be
(1997)

Options:
A. 100 W
B.125W
C.64W
D. 80 W

Answer: C

Solution:



Power = 100 W; Voltage of bulb =200V and supply voltage (V) = 160V..

Therefore resistance of bulb (R)

_V?_ (2000 _

=5 =100 = 400Q

and power consumption (P)
V. (160)

— S _ —

=R = 200 " %W

Questionl21

One kilowatt hour is equal to
(1997)

Options:
A.36x107°]
B.36 x 107%]
C.36 x10°]
D. 36 x 10%]

Answer: C

Solution:

1kW h = 1000W h
= (1000W ) x (3600s) = 36 x 10%

Questionl122

If two bulbs, whose resistances are in the ratio of 1: 2 are connected in
series, the power dissipated in them has the ratio of
(1997)

Options:
A 2:1
B.1: 4
C.1:1
D.1:2.

Answer: D



Solution:

Ratio of resistance R, : R, =1:2

R, _1
12
or R, 2
In series combination, power dissipated (P) = I°R
=P « R. Therefore i = & =1
' P R 2

2 2

0rP1:P2=1:2

Questionl123

What will be the equivalent resistance between the two points A and D?
A 10Q 10 Q 10Q B

: D
¢ 1o 10Q 100

(1996)

Options:
A. 30Q
B. 40Q
C. 20Q
D. 10Q.

Answer: A

Solution:

Solution:

Lower resistance on extreme left and upper resistance on extreme right are ineffective. The resistance R, and R; are in

series combination. Therefore their equivalent resistance,

R =R,+R; =10+ 10 = 20Q

Similarly, the resistance R; and Ry are in series combination. Therefore their equivalent resistance,

R"=R;+R; =10+ 10 = 20Q

Now the equivalent resistances R and R" are in parallel combination. Therefore their equivalent resistance,

R" = RR" _ 20x20 _ 400 _ 100
R +R" 20+20 40

Thus equivalent resistance between A and D,

R=R;,+R"+R, =10+ 10+ 10 = 30Q(" series combination )

Questionl24



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

(1995)

Options:
A. 40Q
B. 100Q

c. (3)a
D. (£)a.
Answer: A

Solution:

Ratio of cross-sectional areas of thewires =3 :1
and resistance of thick wire (R;) = 10Q.

Resistance (R) = plz « %

Thereforei=lﬁ = lorR = 3R, =3 x 10 = 30Q

R, A, 3 2 1
and equivalent resistance of these two resistances in series combination
=R, +R,=30+10 = 40Q

Question125

In the network shown in the figure, each of the resistance is equal to
2Q). The resistance between the points A and B is

2Q
(1995)

Options:
A. 3Q
B. 4Q
C.1Q



D. 2Q.

Answer: D

Solution:

The circuit is equivalent to a balanced Wheatstone bridge. Therefore resistance between A and B is 2Q.

2Q )0 29 2Q
2
A — A B
B
A 2Q 20
20 l

2Q 20
20
Ae A 5 44— A B
2Q 2Q
Questionl126

In good conductors of electricity, the type of bonding that exists is
(1995)

Options:

A. metallic

B. vander Waals
C. ionic

D. covalent.

Answer: A

Questionl127

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

liberated per second is
(1995)



Options:
A. 200 W
B. 400 W
C.25W
D.50 W

Answer: B

Solution:

Solution:

Power of heating coil = 100 W and voltage (V) = 220 volts. When the heating coil is cut into two equal parts and these
parts are joined in parallel, the resistance of the coil is reduced to one-fourth of the previous value. Therefore energy
liberated per second becomes 4 times. i.e. 4 x 100 = 400 W .

Questionl128

A 4pF capacitor is charged to 400 V. If its plates are joined through a
resistance of 2 kQ, then heat produced in the resistance is
(1995)

Options:
A.0.64]
B.1.28]
C.0.16]
D.0.32]

Answer: D

Solution:

Capacitance (C) = 4pF =4 x 107 ° F;
Voltage (V) = 400 volts and resistance
(R) = 2kQ = 2 x 10°Q
1

Heat produced = Electrical energy stored = iCV2

= % x (4 x 107%) x(400)2 = 0.32 ]

Questionl129

A wire 50 cm long and 1 mm? in crosssection carries a current of 4 A



when connected to a 2 V battery. The resistivity of the wire is
(1994)

Options:

A.4 x107%°Qm

B.1x107%°Qm

C.2x107'Om

D.5x 107 'Qm

Answer: B

Solution:

Length (1) = 50 cm = 0.5 m;

Area (A) = 1 mm® =1 x 10"° m?;

Current (I) = 4 A and voltage (V) = 2 volts.
vV _ 2

Resistance (R) = T = 1 = 0.5Q

L o JA 1x107°
Resistivity (p) = R % 1= 0.5 % — 05
=1x10"%Qm
Question130

Six resistors of 3Q each are connected along the sides of a hexagon and
three resistors of 6Q each are connected along AC, AD and AE as shown

in the figure. The equivalent resistance between A and B is equal to
(1994)

E 3Q

Options:
A. 2Q
B. 6Q

C. 3Q



D. 9Q

Answer: A

Solution:

Resistances R, and R are in series combination. Therefore their equivalent resistance R" = R, + R, = 3 + 3 = 6Q.

Now the resistance R,; and equivalent resistance R are in parallel combination. Therefore relation for their equivalent

resistance

1 1 1
=+ 5

R R,

R

A 30 B
We can calculate in the same manner for R, R,., Ry etc. and finally the circuit reduces as shown in the figure.

Therefore, the equivalent resistance between A and B
_ (3+3)><3=@=ZQ
(3+3)+3 9

Questionl131

A flow of 10’ electrons per second in a conducting wire constitutes a
current of
(1994)

Options:
A.1.6x10712A
B.1.6 x 10*° A
C.1.6x107%% A
D.1.6 x 102 A.
Answer: A
Solution:

Flow of electrons, % =10’/ sec.

Therefore, current (I) = % = % = % X e

=10"x (1.6 x107"% =16x10"*2A

Questionl132



Identify the set in which all the three materials are good conductors of
electricity
(1994)

Options:

A. Cu, Hg and N aCl
B.Cu,Geand Hg

C. Cu, Ag and Au

D. Cu, Siand diamond.

Answer: C

Questionl133

An electric bulb is rated 60 W, 220 V. The resistance of its filament is
(1994)

Options:
A. 870 Q
B. 780 Q
C. 708 Q
D. 807Q

Answer: D

Solution:

Power (P) = 60W and voltage (V) = 220
volts. Resistance of the filament,

2 2
R= VDo 2207 g0
Questionl134

Three resistances each of 4Q are connected to form a triangle. The
resistance between any two terminals is



(1993)
Options:
A. 12Q

B. 2Q
C. 6Q
D. 20

Answer: D

Solution:
Solution:
The two resistances are connected in series and the resultant is connected in parallel with the third resistance.
~R=40Q+4Q = 8Q and G 8+4 5

[ T — §
orR" = 3(2

[ ]

Question135

Current through 3Q resistor is 0.8 ampere, then potential drop through
4Q) resistor is

3
—AMWW——
" 4Q
6Q
Hi =
(1993)
Options:
A.96V
B.2.6V
C.48V
D.1.2V

Answer: C

Solution:

Current across 3Q = 0.8 A



6Q is in parallel, current across 6Q = 0.4A
Total current = 1.2 A

.. Potential difference across 4Q) resistor
=12A%x40=48V

Question136

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

(1992)

Options:
A. 0.5Q
B. 1.0Q
C. 2.0Q
D. 0.25Q

Answer: A

Solution:

Solution:
The output power of a cell is given by

2

\% R
(r+ R)
Maximum power is delivered to the load only when the internal resistance of the source is equal to the load resistance
(R). Then
v:_ v?

Prax = R = 4r " = R)

Questionl137

The velocity of charge carriers of current (about 1 ampere) in a metal
under normal conditions is of the order of
(1991)

Options:

A. a fraction of mm / sec

B. velocity of light

C. several thousand metres/second

D. a few hundred metres per second



Answer: A

Question138

In the network shown in figure each resistance is 1Q. The effective
resistance between A and B is
(1990)

1Q

A 10 1Q B
Options:

4
A. §Q

3
B. EQ
C.7Q

8
D. 70
Answer: D

Solution:

By symmetry, currents i, and i, from A is the same as i, and i, reaching B As the same current is flowing from A to O and

O to B, O can be treated as detached from AB Now CO and OD will be in series hence its total resistance = 2Q
It is in parallel with CD so equivalent resistance

_2x1_ 2
2+1 3
This equivalent resistance is in series with AC and DB. So total resistance = % +1+1= %Q

Now %Q is parallel to AB that is 2Q. So total resistance



Bl 3 e s,
HE
Question139

Two identical batteries each of e.m.f 2 V and internal resistance 1Q are
available to produce heat in an external resistance by passing a current
through it. The maximum power that can be developed across R using
these batteries is

(1990)

Options:
A.3.2W
B.2.0W
C.1.28W

8
D. ) A%
Answer: B

Solution:

Solution:

For maximum current, the two batteries should be connected in series. The current will be maximum when
externalresistance is equal to the total internal resistance of cells i.e. 2Q. Hence power developed across the resistance
R will be

'R = (R2+E2r “R= (§i§)2x2=2w
Question140

You are given several identical resistances each of value R = 10Q and
each capable of carrying a maximum current of one ampere. It is
required to make a suitable combination of these resistances of 5Q
which can carry a current of 4 ampere. The minimum number of
resistances of the type R that will be required for this job is

(1990)

Options:
A 4
B. 10



C.8
D. 20

Answer: C

Solution:

To carry a current of 4 ampere, we need four paths, each carrying a current of one ampere. Let r be the resistance of

each path. These are connected in parallel. Hence their equivalent resistance will be i According tothe given problem

=5o0rr=20Q

]

For this purpose two resistances should be connected. There are four such combinations.Hence, the total number of
resistance
=4x2=28

Questionl41

A current of 2 A, passing through a conductor produces 80 ] of heat in
10 seconds. The resistance of the conductor in ohm is
(1989)

Options:
A. 0.5
B.2

C.4

D. 20

Answer: B

Solution:

H _ 80 - 20

H =I1?RtorR = — = — =
(1%) (22x10)

Questionl142

40 electric bulbs are connected in series across a 220 V supply. After
one bulb is fused the remaining 39 are connected again in series across
the same supply. The illumination will be

(1989)



Options:

A. more with 40 bulbs than with 39
B. more with 39 bulbs than with 40
C. equal in both the cases

D. in the ratio 40* : 39°

Answer: B
Solution:
Solution:

since, the voltage is same for the two combinations, the resistance is less for 39 bulbs.Hence the combination of 39 bulbs
will glowmore as current is more.

Questionl143

n equal resistors are first connected in series and then connected in
parallel. What is the ratio of the maximum to theminimum resistance?
(1989)

Options:

A.n

B. L

C. n®

D.

Bl

Answer: C

Solution:

In series Ry = nR

In parallel

Questionl44

Two batteries of emf4 V and 8 V with internal resistance 1Q and 2Q
are connected in a circuit with resistance of 9Q as shown in figure. The



current and potential difference between the points P and Q are
(1988)

1Q 4V 8V  2Q
P AMWWW— |—— —wWwww— Q

) Ty

9
w3
R

Options:

A.%AandSV
B.%Aand4V
C.%Aand9V

1
D.ﬁAand12V

Answer: A

Solution:

1. 8-4 _4 _1

1 1+42+9 12 3A
1

Vp—Vo=4-3x3=3volt

Question145

The masses of the wires of copper is in the ratio of 1: 3: 5 and their
lengths are in the ratio of 5 : 3 : 1. The ratio of their electrical
resistance is

(1988)

Options:
A.1:3:5
B.5:3:1
C.1:25:125
D.125:15:1

Answer: D



Solution:

:m =1 X area X densityArea oclm

R x]Area « —
m
2 2 2
R,:R R =11 12 :13
72773 myp "m,) T my
) ) _25.9.1 _ _
R1'R2'R3_T'§'§_125'15




