CBSE Test Paper-01
Class - 12 Physics (Current Electricity)

. An ammeter together with an unknown resistance in series is connected across two
identical batteries each of emf 1.5 V. When the batteries are connected in series, the
galvanometer records a current of 1A and when the batteries are in parallel, the
current is 0.6A. What is the internal resistance of each battery?

1
T
c. iﬂ
o iq

2

. The resistance of a metallic conductor increases due to
a. Change in dimensions of the conductor
Change in carrier density

Increase in the number of collisions between the carriers

/& o T

Increase in the rate of collisions between the carriers and vibrating atoms of the
conductor
. In the figure, when an ideal voltmeter is connected across 4000 ohm resistance, it

reads 30 volts. If the voltmeter is connected across 3000 ohms resistance. It will read
Evaolt

oy | rn
I B

4000 51 3000 £
E AT L — Y TV Y ——

O,
22.5 volt
40 volt
35 volt
20 volt

. The wire of the potentiometer has resistance 4 ohms and length 1 m. It is connected to

2 n T p

a cell of e.m.f. 2 volts and internal resistance 1 ohm. The p.d. across the potentiometer
wire is:

a. 1.2V

b. 1.6V
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c 0.8V
d. 2.0V

5. According to Kirchhoff’s Loop Rule

10.
11.

12.

a. The absolute sum of changes in potential around any closed loop must be zero.

b. The algebraic sum of changes in potential around any closed loop must be zero.

c. The algebraic sum of changes in potential around any closed loop must be
positive.

d. The algebraic sum of changes in potential around any closed loop must be
negative.

Plot a graph showing a variation of current versus voltage for the material GaAs.

I-V graph for a metallic wire at two different temperatures T and T, is as shown in

the figure below. Which of the two temperature is lower and why?
Ty

Q —
Two conducting wires X and Y of same diameter but different materials are joined in
series across a battery. If the number density of electrons in X is twice than that in Y,
then find the ratio of drift velocity of electrons in the two wires.

028

The number density of free electrons in a copper conductor is 8.5 X 1 m™> . How

long does an electron take to drift from one end of a wire 3.0 m long to its other end?

The area of cross section of the wire is 2.0 X 10%m? and it is carrying a current of 3.0
A.

State the reason, why Ga As is most commonly used in making of a solar cell.

For the circuit diagram of a Wheatstone bridge shown in the figure, use Kirchhoff's

laws to obtain its balance condition.

a. Three resistors 2€2,4€) and 5{2 are combined in parallel. What is the total
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resistance of the combination?

b. If the combination is connected to a battery of emf 20 V and negligible internal
resistance, determine the current through each resistor, and the total current
drawn from the battery?

13. Calculate the value of the resistance R in the circuit shown in the figure, so that the
current in the circuit is 0.2A. What would be the potential difference between points

A and B?

024 R A

14. Calculate the steady current through the 22 resistor in the circuit shown in the

figure.
'E Yryey ﬂ
L Aan '
: 3n
2 uF 40
BV 2810

15. A wire of resistance 82 is bent in the form of a circle. What is the effective resistance

between the ends of a diameter AB?

a@.._a
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3.

CBSE Test Paper-01
Class - 12 Physics (Current Electricity)

Answers

b. 30
Explanation: £ = F» = 1.5
Let internal resistance of battery be r. If batteries are connected in series then,
E=FE+FE;=3V

Tiotal = 21
Now,

_ _E
I= (R+2r)

_ 3
=1 (R+2r)
R+2r=3... 1)
If batteries are connected in parallel
E=1.5V

1 1 1
CZq&otal T + T
Tiotal = %
and,

0.6 = —2

on solving equation (i) and (ii)
r= %Q

d. Increase in the rate of collisions between the carriers and vibrating atoms of the

conductor

Explanation: When temperature increases, the thermal speed of the electrons
increases as well as, the amplitude of vibration of the positive ions inside the
metal conductor also increase, about their mean positions. Thus, the collisions
between the electrons and the positive metal ions become more frequent and
this decreases the relaxation time, t, leading to an increase in the resistivity of

the conductor.

a. 22.5 volt

4/10



Explanation: An ideal voltmeter does not draw any current. Therefore the

resistances 4000 Q and 3000 Q are in series. The current in the circuit

_ Viooo 30
I = 4000 ~ 4000A

The potential difference across the 3000 Q resistor

‘/300() = 1 x 3000
= V3000 = 755 X 3000

Vao00 = 2
.16V

Explanation: If the battery has an e.m.f E, the resistance of the potentiometer is
R and internal resistance of the battery is r, then the current I flowing in the

potentiometer wire is given as,

_ _E
(R+7)

I'= (411)
[=04A
The potential difference V across the potentiometer is
V=IxR
=V =04x4
V=16V

. The algebraic sum of changes in potential around any closed loop must be zero.

Explanation: Kirchhoff’s loop rule is based on the principle of conservation of
energy. Since work done in transporting a charge in a closed loop is zero. The
algebraic sum ( since potential differences can be both positive and negative) of

potential differences around any closed loop is always zero.

6. Variation of current versus voltage for the material Ga-As semiconductor material can

be shown as -
Megative
i Mon-ine | resskance
reion | ragean
T /
E
g
3
3 /
Valtage (V)
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It shows at first current increases with applied voltage and then decreases in non

linear fashion.

. To solve this problem we will use ohm's law which states that V=1 X R
1/R=1/V

So slope of the graph is inversely proportional to resistance.Consider the figure,

Ty

0 v
Since, slope of 1 > slope of 2.

L/Vi> 1/ Vo= Va/Io >V1/1;
Rz > R1
V/I=R
Also, we know that resistance is directly proportional to the temperature.as Ry > Ry

Therefore, Ty > T;.

. The drift velocity is the average velocity that a particle, such as an electron, attains
in a material due to an electric field. It can also be referred to as axial drift velocity.
Given that number density in X =2 X Number density in Y

= Ny = 2Ny ...(1)

As current is common for the entire circuit,

i.e. I = nxAyx e(vg)x = nyAye(vy)y

Also, the diameters of the wires are same

AX = AY
(Ud)x __hy Ny .
oy X 7y [From Eq. (1)]
1
2

so the required value is 0.5.

. n=85 % 10%8m™3:1=3.0A

A=2.0X% 10%m2,1=3.0m,e=1.6 x 101%
I
neA

Drift velocity, vg =

6/10



10.

11.

12.

3 -1

8.5x10%8x1.6x10 9% 2.0x10~6

ms

=1.103 X 10%ms]

t =

L-_ 30 __g-272x10%(=75h
d 1.103x 10

Ga As (gallium arsenide) is most commonly used in making of a solar cell because it

absorbs relatively more energy from the incident solar radiation being of relatively

higher absorption coefficient.

In balanced Wheatstone bridge if no current flow through galvanometer, that means

while applying Kirchhoff's law, we can neglect this path.

No current flows through the galvanometer G when circuit is balanced.

On

distributing currents as per Kirchhoff's first rule.

Applying Kirchhoff's second rule

L

1.

In mesh ABDA,

oI Ry+(T-IDRg=0
=11 Ry =-I)) Ry ()
In mesh BCDB,

IRy +(I-1))R3=0

= I; Ry = (I- 1)) Ry ...(i1)

On dividing Eq. (1) by Eq. (i1), we get

LR,  (I-I)Ry R Ry

IR, (I-I,)Rs Ry Ry

This is necessary and required balanced condition of balanced Wheatstone bridge.

Total resistance of parallel combination,

1 _ 1,1 4,1 o1 _ 1,1, 1_ 104504 19
E- R TR TEYR=2T1T5 = 0 = 58
orR:i—gQ
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b. Given voltage across the parallel
Combination V = 20 volt

Let the current through resistance 2€2,4€) and 52 are I, I, and I3 respectively.
Now I; = & = 2 = 104

v Ty 2

Total current,I=1; +I, +I3=10+5+4=19 A

13. For BCD, equivalent resistance
Ry =50+ 50 = 1002
Across BA, equivalent resistance Ry,

1 1, 1, 1
E_1o+30+15
_ 34142 6 1
— 73 ~ 3 5
= Ry =50

Potential difference between points A and B,
VBa=1IXx Ry =0.2x%x5
Vea =1V = Vyp= -1V

14. In DC circuit, initially capacitor is in steady state i.e. it offers infinite resistance.
Therefore, no current flows through capacitor and 4€) resistance, so resistance will
produce no effect.

.. In circuit AB the Effective resistance between 22 and 32 which are connected in

parallel combination is given by
20

A ‘ | =]
in
— b A
2 pF 40
F i
&Y 2810
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15.

+| 120

Total resistance of the circuit = 1.2+ 2.8 = 4€) [*.* these two are connected in series
combination]

Net current drawn from the cell,

Given,
Voltage =6v
total resistance(R)= 42
— 4 68 _ 3 _
I'= R(total resistance) 4 2 1.5A

.". Potential difference between A and B
Vap=1IRap =15x12= Vg =180V
Current through 22 resistance,

we know that V=I'R

I' =Vyp/20 =1.8/2 = 0.9A

The resistance of the whole wire is 82 which is bent in the form of a circle.
When the wire is bent in circular form of radius r’, the circumference of the circle is,
L=2mr
— L
= Tr = o=
A and B are two opposite points on the wire when bent in circular form.

The resistance of each such part will be Resistance of one part between A and B is

= L) = Sin(£)] = § =40

Similarly, resistance of the other part is also 4 Q.

From the figure, it is clear that both the parts are in parallel combination.
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So, effective resistance between A and B is given by,

1 _ 1,1
+ =

-EZE __1R1 1 1
Rap 4 T4
o S
4 £k
S T0)
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