Current Electricity

Questionl

In a potentiometer experiment, a wire of length 10 m and resistance
5(2 is connected to a cell of emf 2.2 V . If the potential difference
between two points separated by a distance of 660 cm on
potentiometer wire is 1.1 V, then the internal resistance of the cell is
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Options:
A.

1.6Q2

1.4Q

1.2Q
D.
10

Answer: A

Solution:

The length of the potentiometer wire is L = 10 m.
The resistance of the potentiometer wire is

R, =50

The emfofthecellis E =2.2V

The potential difference across a length of Il = 660 cm of the wireis V; = 1.1 V.
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l=660cm =6.6m

The potential gradient, K = %

K = (l;:é—zl =+ V/m

The total potential drop across the wire V,, is

Vo=K x L
1 10 5
Vw—EV/mX:[Om—FV—gV

S

_ Ve _?V_l
Current, ] = 74 = 45 =35 A

The current in the main circuit is also given by

E

R,+r
E 22V

r = — — w =

I
r=(2.2 x 3)Q —5Q
r = 6.62 — 52 = 1.612

I =

Question2

When the right gap of a metre bridge consists of two equal resistors
in series, the balancing point is at 50 cm . When one of the resisters
in the right gap is removed and is connected in parallel to the

resistor in the left gap, the balancing point is at
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Options:

A.

60 cm

33.3cm

25 cm
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D.
40 cm

Answer: D

Solution:

First setup:

Let the resistance in the left gap be R’, and in the right gap there are two resistors with resistance R,
connected in series. So, the right gap has a total resistance of R + R = 2R.

The balancing point is at 50 cm. In a metre bridge, the ratio of resistances equals the ratio of the lengths on
both sides:;iR = %So,% = 1which meansR’ = 2R

Second setup:
Now, one resistor from the right gap is taken out and connected in parallel with the resistor in the left gap.

Now, the left gap contains R’ and R in parallel. The resistance of two resistors A and B in parallel is:

n __ AxB ; Pl R'XR
R" = 475 The parallel resistance is: R" = 773

. . . 2
From earlier, we know R’ = 2R. Substitute this value:R” = % = % = %

Now, the right gap just has R.

" . 2R
Let the new balancing point be [. The bridge principle gives us:% = ﬁSubstltute R’ = %' L L
2 _ 1

3 100!

‘"R~ 100!

Solve for 1:31 = 2(100 — )31 = 200 — 213 + 21 = 20051 = 200! = 40 cm

Question3

The drift speed of electrons in a material is found to be 0.3 ms~ "

when an electric field of 2Vm ! is applied across it. The electron
mobility (in m? V"' s ) in the material is
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Options:
A.

60 x 102
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15 x 1072
C.

1350 x 10°
D.

5400 x 10°

Answer: B

Solution:

Given

e Dirift speed, vg = 0.3 ms ™!

e Electric field, E =2 Vm~!
We are to find electron mobility p, where
p="¢
Calculation
u= %—3 =0.15m?V-1s!
p=0.15=15x 102 m?V1s!

Answer: Option B

15x 10 2m?Vv-1is?

Question4
The power of an electric motor is 242 W when connected to a 220 V
supply. When the motor is operated at 200 V , the current drawn by

it is
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1.21 A

1.TA

1.5A
D.
1A

Answer: D

Solution:

Resistance of motor

W 20 _ 9000

R:?l_ 242

Current drawn by the motor

_ Vo200 _
I_R_200_1A

Question5

A voltmeter of resistance 400(2 is used to measure the emf of a cell
with an internal resistance of 4(). The error in the measurement of
emf of the cell is
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Options:

A.1.01%
B. 2.01%
C. 1.99%

D. 0.99%
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Answer: D
Solution:

Given, R = 4001
r = 4Q

Req = R+ r = 4040

-
.

4000

From definition of terminal potential difference,

—

V=FE-—Ir
We know that, current drawn from the cell,

_ F
=g

Putting value in Eq. (1),

_ E

_ ER+FEr—FEr
V= R+r

_ ER
V= R+r

V — E400 _ 100E

404 — 101
v _ 100
E — 101

Percentage error in measurement of emf of the cell is,

% error in

E= (&%) x100 = (1 - %) x 100
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— <1 — %) x 100 [From Eq. (ii)]

1 x 100
= 01 = 0.99%
Question6

When two wires are connected in the two gaps of a meter bridge, the
balancing length is 50 cm . When the wire in the right gap is
stretched to double its lengt — and again connected in the same gap,
then the new balancing length from the left. end of the bridge wiu :
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Options:

A. 80 cm

B. 20 cm

C.33.3cm

D. 66.6 cm

Answer: B

Solution:

Given, balancing length, [ = 50 cm

At balancing situating of meter bridge,

R _ 1 _ 50
S — 100-1 — 100-50

f=1=R=S

We know that,

R=pl/A

When the wire in the right gap is stretched to double its length, its resistance changes.

If the length is doubled, assuming the volume of the wire remains constant, the cross-sectional area will be
halved.

V=A-l1=A=7¥
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Given,

v A
l':2l,A’:2—l:>A’:7

So, the new resistance S’ becomes

)

S’ :pfll—', = p?l = pTM = 4R [from Eq (i)]

Now, the new balancing length is,
R _ _1 R 1
S T T00-1 7 IR ~ 1001

100 — 1 =4l

50 =100 =1=20cm

Question7

The resistance of a wire is 2.5() at a temperature 373 K . If the
temperature coeffficient of resistance of the material of the wire is

3.6 x107° K_l, its resistance at a temperatrue 273 K is nearly.
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Options:
A. 1.840)
B. 2.4612
C. 0.8292
D. 4.58(2
Answer: A
Solution:

Given:

The resistance of the wire at temperature 7} = 373 K is 2.5 ().

The temperature coefficient of resistance, a = 3.6 x 1073 KL

We need to determine the resistance of the wire at a temperature of 273 K.
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To find this, we use the formula for resistance change with temperature:

R = Ry(1+ aAT)

Where the temperature difference AT =T, — T, = 373K — 273K = 100K.
Given:

2.5 = Ry (1+3.6 x 107 x 100)

Calculating Ry:

Ry = 25

Thus, the resistance at 273 K is:

Ry(at 273K) = 1.84Q

Question8

When two identical resistors are connected in series to an ideal cell,
the current through each resistor is 2 A . If the resistors are
connected in parallel to the cell, the current through each resistor is
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Options:

A.4A

B.2A

C.8A

D.TA

Answer: A

Solution:

ZA/\
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Current in the figure 1 using Ohm's law,

V(cell )
Total resistance

7 =

v

Z:2R+r
- Vv
2= 37
YV _4

R

Now, when resistor are connect parallely

[as ideal cell, » = 0 (internal resistance)]

1=2x4=17=8A

Current through each resistor = 4 A
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Question9

A conductor of length 1.5 m and area of cross-section 3 x 10° m”

has electrical resistance of 152.

The current density in the conductor for an electric field of 21Vm ™!
is
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Options:

A.0.7 x 105Am 2

B.0.7 x 107 5Am 2

C.0.7 x 10"°Am ™

D. 0.7 x 10°Am

Answer: D

Solution:

Given, L = 1.5m
Area of cross-section

A=3x10"m?

R=15Q,E=21V/m
Curren density, J = ?

J=cE=2%£
p

Question10

The relation between the current : (in ampere) in a conductor and
the time ¢ (in second) is s = 12t + 9t2. The charge passing through
the conductor between the timest = 2sand ¢ = 10 s is
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Options:

A.3720C
B. 3648 C
C. 3600 C
D. 3552 C

Answer: D

Solution:

Charge in term of current is given

dQ = Idt
Q= [Idt
I =12t +9t2,t; =2s,t2 =105

Q= [, 12tdt + [, 9t>dt

=6 [10% — 2%] + 3 [10° — 2°]

= 6 x [100 — 4] 4 3[1000 — 8]

=6 %96+ 3 x 992

= 3552C
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Questionll

The potential difference between the ends of a straight conductor of

length 20 cm is 16 V . If the drift speed of the electrons is

2.4 x 10~* ms ™", the electron mobility in m? V"' s ' is
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Options:

A.3.6x10°°

B.2.4x10°°

C.2x10°

D.3x 107

Answer: D

Solution:

Given, length of conductor,
l=20cm =0.2m
potential difference, PD = 16 V
drift speed (vg) = 2.4 x 1074 m/s
dv
We know that, B = — 42 = 4% =80 V/m

va _ 2.4x1074

Electron mobility, p = % = ==

—3x10m?v st

Question12

The potential difference V" across the filament of the bulb shown in
the given Wheatstone bridge varies as V' = (2 + 1), where 1 is the
current in ampere through the filament of the bulb. The emf of the
battery V,, so that the bridge become balanced is
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4()
S\ Bullb

80 12Q
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Options:
A. 10V
B. 15V
C.20V
D.25V

Answer: D

Solution:
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4(Q)
. Bullb

80 12Q)

V,
For a balanced Wheatstone bridge
40 8Q
Rowp 120
Rou, = 642

. . Va
Current in upper branch, 7 = 5% A

Potential across bulb, V' = i(2i + 1)
ix6=1(2+1)
. .9
= 6:(2z+1):>7,:§A
Now total voltage across circuit,

Vo=1ix (6+4)=1ix (10)V

:%x10V=25V
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Question13

When the temperature of a wire is increased from 303 K to 356 K,
the resistance of the wire increases by 10%. The temperature
coefficient of resistance of the material of the wire is
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Options:

A.2x107%°C™!

B.2 x 10*°C™!

C.1.1x1073°C™!

D.11 x 10 *C™!

Answer: A

Solution:

Initial temperature of wire,

T, = 303K

Final temperature of wire, T, = 356 K
Resistance increases % = 10 %

Temperature coefficient a« = ?

()

Here, a = =zt ... (1)

AR = change in resistance
R = original resistance

AT = change in temperature

AT =T, —T; =356 —303=53K ... (i)
from Eq. (1),
0.10
= —— =188x10%C"!
o 53 X

a=2x1073%°C!

Thus, temperature coefficient of resistance of the material of the wire is approximately 2 x 1073°C~1.
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Question14

Three resistors of resistances 10€2, 202 and 30{2 are connected as
shown in the figure. If the points A, B and C are at potentials

10 V,6 V and 5 V respectively, then the ratio of the magnitudes of
the currents through 102 and 30(2 resistors is

A o AN
10Q
B e AAAN
200)
Ce AN N
300
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Options:

A.1:3

B.3:1

C.1:2

D.2:1

Answer: D

Solution:

Get More Learning Materials Here : & m @\ www.studentbro.in



10Q2
B & AN <
200 ly
Ce AN £
300 -1,

Applying KVL from A to B,

V4 — 10 — 201, = Vg
10 — 101 — 201, = 6

4=10[I+2L;] ...(Q»)
Applying KVL from A to C,

Va4 — 101 — 301 + 301, = Vg

10 =401 + 301, +5

5 = 401 — 301,
1=8I—6I,

I—1
11:8 - )

Putting the value of I; in Eq. (i),

2
4=10 I+€(SI—1)]

8. 1 117 1
4=10 T+ -T—=|=4=10]|—2 - =
_+3 3} {3 3]

1.2=111 -1

1
11[:2.2:>I:g

Let current in 1092 is I,
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Current in 2012 is I; and

Currentin 30Q2is I — I;

,_8-1_3-1 3 1
W76 6 B5x6 10
S S T )

5 10 10

1

Ratio = 1:21

— 41 5><1_O
Question15

A potentiometer balances at 44 cm when a cell of internal resistance
1€2 is in the secondary circuit. To obtains the balancing point at 40
cm , the resistance to be connected parallel to cell is
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Options:

A. 200

B. 1092

C. 30Q

D. 5Q2

Answer: B

Solution:

Given:

Internal resistance of the cell, r = 1 (2
Initial balancing length, [; = 44 cm
New balancing length, [, = 40 cm

Formula:
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The internal resistance of the cell can be expressed as:

r=R (i—; — 1)
Here, R is the external resistance connected parallel to the cell. We know » = 1 Q2.

Calculation:

1=R(5 -1

Simplify the expression:

1= R (% )
=R (57)
1= 4
Solve for R:
R=100
Thl;;, the resistance that needs to be connected in parallel to the cell to achieve the desired balancing point is
10 2.
Question16

Two wires made of the same material have lengths in the ratio 2 : 3
and radii in the ratio 8 : 9. If the same potential difference is applied
across the ends of the wires, the ratio of the electric currents flowing
through them is
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Options:

A.5:6

B.6:5

C.4:3

D. 32 :27

Answer: D
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Solution:
Given the problem, two wires made of the same material have lengths and radii in specified ratios, and the
same potential difference is applied to both. Our goal is to find the ratio of electric currents through the wires.

Given values:

Ratio of lengths of the wires: %— = %
2

Ratio of radii of the wires: :—; = %

Since both wires are made of the same material and experience the same potential difference, we use Ohm's
Law:

V=1IR

This leads to the relationship for the wires:
For the first wire: V = I1 Ry

For the second wire: V = I2 R

Equating the two since V is the same:

IiR; = IR,
This implies:
L _ R
L, — R

The resistance R is given by:
R=p%

where:

p is the resistivity,

L is the length,

A = mr? is the cross-sectional area.
Thus, for the resistances:

Rl = p#, R2 = pﬁ

Substituting these into the current ratio equation:
Lo

L_ PP L (n)
Ig - 1 - L] T2
p7r(7'1)2

Substitute the given ratios:
L _ (3
7= (3)x

Thus, the ratio of current I : I is 32 : 27.

8)2_ 3, 64 _ 102 _ 32
(9)_2X =
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Questionl7

When a potentiometer is connected between the points A and B as
shown in the circuit, balance point is obtained at 64 cm . When it is
connected between A and C, the balance point is 8 cm . If the
potentiometer is connected between B and C the balance point will
be

El H Eg

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:
A.8cm

B. 56 cm
C.64cm
D. 72 cm

Answer: B

Solution:

When the potentiometer is connected between points A and B, the balance point is achieved at 64 cm. When
connected between A and C, the balance point occurs at 8 cm. Now, we need to determine the balance point
when the potentiometer is connected between B and C.

Calculation

Initial Conditions:
When connected between A and B:
Vi=kxl; =64k
When connected between A and C:

Vi—Vo=kxly =8k
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Solve for V5:

Rearrange the equation:

64k — Vy, = 8k

Solve for Va:

Vo = 64k — 8k = b6k

Determine the balance point when connected between B and C:
We know Vy = k X [, where 5 is the distance we need to find.
Therefore:

k x ly = 56k

Solve for [:

lo = 56 cm

Thus, the balance point when the potentiometer is connected between B and C' will be 56 cm.

Question18

In the given part of a circuit, the potential at point B is zero. Then,
the potentials at A and C respectively, are

1,50 250 2V

1A~4¢-A—/wv\,—og—/wv\,—{ e
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Options:

A —15V,4+2V

B. +1.5V,+2V

C.+1.5V,+0.5V

D.+15V,—-05V

Answer: D

Solution:
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1,50 2.50 2V
1A—> 0————’V\/\/\/——0—/\/\/\/\/——-'
A B C
The direction of current is from A to B which means point A is at higher potential.

For section AB,

V=IR=1x1.5
V=+15VatA

Now for section BC

V =1IR (at C let potential beX)

2V + X
(V+X)=IR=T=——om

We know from diagram I = 14
For I to be 1 the V /R ratio should be L.

25=24+X=>X=2-25
= X=-05V
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