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FREQUENTLY ASKED QUESTIONS
Current Electricity

2 MARKS

1) Write the four measures that can be taken to increase the sensitivity of a galvanometer.

2) A galvanometer of resistance 120 Q gives full scale deflection for a current of 5mA. How can
it be converted into an ammeter of range O to 5A? Also determine the net resistance of the
ammeter. (2021)

3) Two metallic wires of the same material have the same length.but cross-sectional area is in
the ratio 1:2 they are connected (i) in parallel. Compare the velocities of electrons in the
two wires in both the cases (i) and (ii). (2021)

4) Derive an expression for drift velocity of free electrons in a conductor in terms of
relaxation time.

5) A galvanometer coil has a resistance G. 1% of the total current goes through the coil and
rest: through the shunt. What is the resistance of the shunt?

6) Show that E= pJ leads to Ohm’s law. Write a condition in which the Ohm’s law is not valid
for a material. (2025)

7) n identical cells, each of e.m.f E and internal resistance r, are connected in series. Later on it
was found out that two cells ‘X" and ‘Y’ are connected in reverse polarities. Calculate the
potential difference acrossthe cell ‘X’. (2025)

3 MARKS

8) Derive an expression for the torque on a magnetic dipole placed in a magnetic field and
hence define magnetic moment.

9) Two heating elements of resistances R1 and R2 when operated at a constant
supply of voltage, V, consume powers P1 and P2 respectively. Deduce the expressions
for the power of their combination when they are, in turn, connected in (i) series and (ii)
parallel across the same voltage supply.

10) a) A cell of emf ‘E” and internal resistance ‘r’ is connected across a variable load resistor R.
Draw the plots of the terminal voltage V versus 1) R and 2) the current .
b) It'is found that when R = 4Q, the current is 1A and when R is increased to 9Q), the

current reduces to 0.5A. Find the values of the emf E and internal resistance r. (2015)

11) Derive the expression for the current density of a conductor in terms of the conductivity
and applied electric field. Explain, with reason how the mobility of electrons in a conductor
changes when the potential difference applied is doubled, keeping the temperature of the

conductor constant. (2017)
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12) Two cells of emf E1 and E; and internal resistance r1 and r; respectively are connected in
parallel. Obtain expressions for the equivalent.
a) Resistance and
b) emf of the combination (2018)
13) i) Define ‘temperature coefficient of resistance’ of a metal.
ii) Show the variation of resistivity of copper with rise in temperature.
iii) The resistance of a wire is 10 Q at 27°C. Find its resistance at -73°C. The temperature
coefficient of resistance of the material of the wire is 1.70 x 10 °C™. (2024)

14) A potential difference of 1.0 V is applied across a conductor of length 5.0 m and area of
cross-section 1.0 mm?. When current of 4.25 A is passed through the conductor, calculate i)
The drift speed and ii) Relaxation time, of electrons. (Given number density of electrons in
the conductor, n= 8.5 x 102 m?3) (2024)

15) Two batteries of emf’s 3V & 6V and internal resistance 0.2 Q & 0.4 Q are connected in
parallel. This combination is connected to a 4 Qresistor. Find:

(i) The equivalent emf of the combination
(ii) The equivalent internal resistance of the combination
(iii) The current drawn from the combination (2025)

16) (i) A conductor of length | is connected across an.ideal cell of emf E. Keeping the cell
connected, the length of the conductor is increased to 2 | by gradually stretching it. If R and
R’ are initial and final values of resistance and vq and v4’ are initial and final values of drift

velocity, find the relation between (i) R and R (i) vd” and vg
(ii) When electrons drift in a conductor from lower to higher potential, does it mean that all
the ‘free electrons’ of the conductor are moving in the same direction? (2025)
5 MARKS

17) (a) State the two Kirchhoff’s rules used in the analysis of electric circuits and explain them.
(b) Derive the equation of the balanced state in a Wheatstone bridge using Kirchhoff’s
laws. (2022)

18) a) Draw a circuit diagram of a meter bridge used to determine the unknown resistance R
of a given wire. Hence derive the expression for R in terms of the known resistances.
b) What does the term ‘end error’ in a meter bridge circuit mean and how is it
corrected? How will the balancing point be affected, if the positions of the battery
and galvanometer are interchanged in a meter bridge experiment? Give reason for
your answer. (2017)
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19) a) Define the term drift velocity.

b) On the basis of electron drift, derive an expression for resistivity of a conductor in terms
of number density of free electrons and relaxation time. On what factors does
resistivity of a conductor depend?

c) Why alloys like constantan and manganin are used for making standard resistors?

20) Figure shows a potentiometer with a cell of 2.0 V and internal resistance 0.4Q maintaining
a potential drop across the resistor wire AB. A standard cell which maintains a constant emf of
1.02 V (for very moderate currents up to a few mA) gives a balance point at 67.3 cm length of
the wire. To ensure very low currents drawn from the standard cell, a very high resistance of
600 kQ is put in series with it, which is shorted close to the balance point. The standard cell is
then replace by a cell of unknown emf and the balance point found similarly, turns out to be at
82.3 cm length of the wire.

=

i) What is the value E?

ii) What purpose does the high resistance of 600 KQ have?

i) Is the balance point affected by this high resistance?

iv) Is the balance pointaffected by the internal resistance of the driver cell?

v) Would the method work in the above situation if the driver cell of the potentiometer had an
emf of 1.0 V instead of 2.0 V?

vi) Would the circuit work well for determining an extremely small emf, say of the order of a
few mV (such as the typical emf of a thermo-couple)? If not, how will you modify the
Circuit?

21) Like resistors, cells can be combined together in an electrical circuit and can also be
replaced by an equivalent cell.

a) Derive an expression to find the effective emf of two cells connected in parallel.

b) The potential difference across the terminals of a battery is 8.5V, when a current of 5 A
flows through it from the negative terminal to the positive terminal. When a current of 4 A
flows through it in the opposite direction, the terminal potential difference of the battery is
10 V. Find the emf and the internal resistance of the battery.
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Chap Gye Questions

1. If the temperature of a good conductor decreases, how does the relaxation time of
electrons in the conductor change?

2. If potential difference V applied across a conductor is increases to 2V, how will the drift
velocity of the electron change?
3. State one condition for maximum current to be drawn from the cell?

4. Draw the graph showing the variation of conductivity with temperature for a metallic
conductor?

5. If a wire is stretched to double of its length. What will be its new. resistivity and resistance?

6. Name any one material having a small value of temperature coefficient of resistance. Write
one use of this material?

7. Why copper not used for making potentiometer wires?
8. Calculate the equivalent resistance between point A and B in the figure given below.

A
RQ
RQ
A A VAAAA A B
RQ RQ

VAAAAA,
R4

9. A silver wire has a resistance of 2.1Q at 27.5 °C, and a resistance of 2.7 Q at 100 °C.
Determine the temperature coefficient of resistivity of silver.

10. Two electric bulbs A'and B are marked 220V, 40w and 220V, 60w respectively. Which one
has a higher resistance?

11. A carbon resistor has three strips of red colour and a gold strip. What is the value of
resistor? Whatis its tolerance?

12. In a potentiometer arrangement, a cell of emf 1.25V gives a balance point at 35.0 cm
length of the wire. If the cell is replaced by another cell and the balance point shifts to 63.0
cm;, what is the emf of the second cell?

13. A battery of emf E and internal resistance r sends a current |1 and |2, when connected to
an external resistance of R1 and R; respectively. Find the emf, and internal resistance of the
battery?

14. A battery of emf 10 V and internal resistance 3Q is connected resistor. If the current in the
circuit is 0.5A, what is the resistance of the resistor? What is the terminal voltage of the
battery when the circuit is closed?

Think like a proton and stay positive BHAUTIK STUDY
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15. At room temperature (27.0 °C) the resistance of a heating element is 100 Q. What is the
temperature of the element if the resistance is found to be 117 Q, given that the
temperature coefficient of the material of the material of the resistor is 1.70 x 10 °c*?

16. A negligible small current is passed through a wire of length 15m and uniform cross
section 6.0 x 107 m?, and its resistance is measured to be 5.0 Q. What is the resistivity of

material at the temperature of the experiment?
17. In a meter bridge, two unknown resistances R and S when connected in the two gaps, give

a null point at 40cm from one end. What is the ratio of R and S?

18. A heater coil is rated 100W, 200V. It is cut into two identical parts. Both partsare

connected together in parallel to the same source of 200V. Calculate the energy liberated

per second in the new combination. (200wW)

19. Potential difference across terminals of a cell are measured (in volt) against different
current (in ampere) flowing through the cell. A graph was drawn which was a straight line

ABC. Using the data given in the graph. Determine (i) the emf. (ii) The internal resistance of

the cell. Ans.r=5Q emf=1.4V

P.D. {(volt)

—_B
0.8 H“‘HH
i
0.4 ~
04 08 .12 .16 .20 24 28

| (ampere)

20. In the figure, an ammeter A and a resistor of resistance R = 4Q) have been connected to the
terminals of the source to form a complete circuit. The emf of the source is 12V having an
internal resistance of 2Q. Calculate voltmeter and ammeter reading.

& 1} L 3
B A Y)
20
rT{E
el Physics
a  A40) iy
Mtlb

Bhautik Study

BHAUTIK STUDY

Think like a proton and stay positive
Page- 3.8 (8860409373, 7678250287)



PHYSICS ‘ By-Aditya Bhatt

Class - 12 Ch-3 (Current Electricity) Mob . No.-8860409373

McQ (Multiple-choice question)

1) Current carriers in electrolytes are
a) Volt b) positive ion
c) Watt d) Positive and Negative ion

2) Graphs between | and V are plotted for a conductor at temperatures T: and T; as
shown in figure:

a) Thi=T, ¥ T,

b) T:>T, T,

C) Ti1<T,

d T12T, I
O

3) If mobility of electron is pe and mobility of hole is ps, then
a) Me=Hn b) pe > pn

C). Me < Hn d) Me < pn
4) Which of the following relations is not correct?

a) E =§
b) J=0F
c) E= !
p
d p/ =E
5) Two cells, each of e.m.f. ‘E’ and internal resistance ‘r’ connected in series are
connected to an external resistance R. The current in the circuit will be maximum if

a) R=2r
b) R<<2r
c) R=r/2
d) R>>2r Physics
6) If the temperature of a conductor increases, its conductivity, Mtlb
a)Increases Bhautik Study

b) Decreases
c) Increases linearly
d) Decreases linearly.
7) The current flowing through a wire depends on time as | = 3t? + 2t + 5. The charge
flowing through the cross-section of the wireintimet=0andt=2s is

a) 5C b)18 C
c)20C d)22C
Think like a proton and stay positive BHAUTIK STUDY
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8) The masses of three copper wires are in the ratio 5 : 3 : 1 and their length are in the
ratio 1: 3 : 5. The ratio of their electrical resistance is:
a) 1:3:5
b) 5:3:1
c) 1:15:125
d) 125:15:1

9) A set of nidentical resistors, each of resistance R Q when connected in series has
effective resistance of X Q and when resistors are connected in parallel the effective
resistance is Y Q. Find relation between R, Xand Y

a) R=vVXY
b) R=VXY
c) R=XVY
d) VR =XY

10) Copper and silicon are cooled from 300K to 60K, the specific conductivity:
a) Increases in both
b) Decreases in both
c) Decreases in Cu but increases in Si.
d) Increases in Cu but decreases in Si.

11) Two copper wires A.and B of same diameter have lengths 3cm and 5cm respectively.
Ra and Rg are the resistance of A.and B and pa and ps are the resistivity’s respectively.
Identify the correct statement.

a) Ra>Rs, pa>ps
b) Re >Ra, pa>pe
c) Ra>Rs, pa<ps
d) Ra<Rs, pa=ps

12) A circuit consists of 5 identical conductors as shown in figure. The two similar
conductors are added as indicated by dotted lines. The ratio of resistances before and
after addition will be

a) 7/5
b) 3/5
c) 5/3
d) 6/5

Think like a proton and stay positive BHAUTIK STUDY
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13) The conducting wire is marked with three color strips red, red and orange. The value of
its resistance is
a)22Q b) 220 Q

c) 2200 Q d) 22000 Q
14) From the graph between current (I) and voltage (V) as shown in figure, identify the
portion corresponding to negative resistance

a) AB

b) BC

c) CD

d) DE

15) What will be the equivalent resistance between the points A and D?

2) 100 4 10Q 10Q 10Q g
b) 20Q R,
c) 30Q 10Q 10Q
d) 40Q R,
C 100 10Q 10Q D
16) The current | in the given circuit is
a) 0.1A
b) 02A 10Q 5V
’ — MMM ———
c) 0.3A A B
._
d) 0.4A
—
2V 20Q)

17) The V-l graphs fora conductor at temperature T1 and T, are shown in figure. Here,
(T2 —T1) is proportional to

2
a) Cos 20 §
b) Cot 26
c) Sin 26
d) Tan26 O Current(1)

18) Three voltmeter A, B and C having resistance R, 1.5R and 3R respectively are used in
circuitas shown. When a P.D. is applied between X and Y, the reading of the voltmeter
are Vi, V2 and Vs respectively. Then

a) Vi>Vo=V; @
b) Vi>V,>V;3 . (:) °
c) Vi<Va=V; X A\ Y
d) Vi=V;=V; ©)
Think like a proton and stay positive BHAUTIK STUDY
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19) In the circuit given, the points A, B and C are 70 V, zero, 10 V respectively. Then

a) Currentinthe paths AD, DB and DCareintheratio3 :2:1
b) Currentin the paths AD, DB and DCare intheratiol1:2:3
c) The point D will be at a potential of 20V
d) The point D will be at a potential of 60V

20) Two resistance R1 and R: are joined, as shown in the figure, to two batteries of e.m.f E1

and E: is short- circuited, the current through R is

R
a) El/Rl MWW\

b) E/R:
C) Ez/Rz s R, g ol
d) Ei/(Ri+R2)

21) A heater coil rated as (P, V) is cut into two equal parts. One of the parts is then
connected to a battery of V volt. The power consumed by it will be
a)P b) P/2
c)P/4 d) 2P

22) The resistance of a wire of length L and radius r is R. Which one of the following would
provide a wire of the same material of resistance R/2?

a) Using a wire of same radius and. twice the length

b) Using a wire of same radius and half length

c) Using a wire of same length and twice the radius

d) Using a wire of same length and half the radius (2025)

23) Two conductors A and B of the same material have their lengths in the ratio 1:2 and radii
in the ratio 2:3. If they are connected in parallel across a battery, the ratio Va / Vs of the drift
velocities of electrons in them will be-

a) 2 b) 1/2
c)3/2 d) 8/9 (2025)

24) Two wires P and Q are made of the same material. The wire Q has twice the diameter
and half the length as that of wire P. If the resistance of wire P is R, the resistance of the

wire Q will be (2025)

a)R b) R/2

c)R/8 d) 2R

Think like a proton and stay positive BHAUTIK STUDY
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ASSERTION AND REASONS QUESTIONS

Directions: These questions consist of two statements, each printed as Assertion and Reason.
While answering these questions, you are required to choose any one of the following four
responses.

(a) If both Assertion and Reason are correct and the Reason is a correct explanation of the
Assertion.

(b) If both Assertion and Reason are correct but Reason is not a correct explanation of the
Assertion.

(c) If the Assertion is correct but Reason is incorrect.

(d) If both the Assertion and Reason are incorrect.

Q.1 Assertion (A): An electric bulb becomes dim, when the electric heater in parallel circuit is

switched on.
Reason (R): Dimness decreases after sometime. Physi
ysics
Q.2 Assertion (A): Ohm’s law is applicable for all conducting elements. Mtib
Reason (R): Ohm’s law is a fundamental law. Bhautik Study

Q.3 Assertion (A): Voltmeter is connected in parallel with the circuit.
Reason (R): Resistance of a voltmeter is very large.

Q.4 Assertion (A): A current continues to flow in superconducting coil even after switch is off.
Reason: Superconducting coils show Meissner effect.

Q.5 Assertion (A): A larger dry cell has higher emf.
Reason (R): The emf of adry cell is proportional to its size.

Q.6 Assertion (A): In a simple battery circuit, the point of the lowest potential is positive
terminal of the battery.
Reason (R): The current flows towards the point of the higher potential, as it does in such
a circuit from the negative to the positive terminal.

Q.7 Assertion (A): When identical cells are connected in parallel to the external load, the
effective e.m.fincreases.
Reason (R): All the cells will be sending unequal current to the external load in the same
direction.

Q.8 Assertion (A): An ammeter is always connected in series whereas a voltmeter is
connected in parallel.
Reason (R): An ammeter is a low-resistance galvanometer while a voltmeter is high-

resistance galvanometer

Think like a proton and stay positive BHAUTIK STUDY
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Q.9 Assertion (A): Each bulb in a frill of 20 bulbs in series when connected to supply voltage
will emit more light than each bulb in frill of 19 bulbs in series when connected to same
supply voltage.

Reason (R): Each bulb in a frill of 20 bulbs in series will get less voltage than that.in frill of
19 bulbs.
Q.10 Assertion (A): Kirchhoff’s voltage law indicates that electro static field is conservative.
Reason (R): Potential difference between two points in a circuit does not depends on path.

Q.11 Assertion (A): Current is a scalar quantity.
Reason (R): Electric current arises due to continuous flow of charged particles or ions.

Q.12 Assertion (A): The resistance of a copper wire varies directly as the length and diameter.
Reason (R): Because the resistance varies directly the area of cross-section.

Q.13 Assertion (A): Terminal potential difference of a cell is always less than its emf.
Reason (R): Potential drop on internal resistance of cell increases terminal potential
difference.

Q.14 Assertion (A): When Wheatstone Bridge is balanced then current through cell depends
on resistance of galvanometer.
Reason (R): At balanced condition current through galvanometer is non zero.

Q.15 Assertion (A): When cells are connected.in parallel to the external load, the effective
e.m.f increases.
Reason (R): Because effective internal resistance of cells decreases.

s
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