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Current Electricity

12th Standard
Physics
Multiple Choice Question 109x1 =109
" When a current | is set up in a wire of radius r, the drift speed id vq. If the same current is set up through a wire of
radius 2r the drift speed will be
@) vg/4 (b) vg/2 (c) 2vq (d) 4vy
2) Two resistance when connected in parallel have equivalent resistance of 3(2 . When one of the resistance is burnt and
broken, the net resistance is 12€) . What is the resistance of the burnt resistor?
(@) 42 (b) 82 (c) 122 (d) 1602
3) The equivalent resistance of n resistors each of same resistance when connected in parallel is R, If they are
connected in series, the equivalent resistance will be:
(@) Ry/n? (b) Ry/n () nR, (d) n?R,
4 Three equal resistors each of resistance R are connected so as to form a triangle. The equivalent resistance across
any two corners is:
(@ 2rR/3 (b) R/3 (c) 3R/2 (d) 3R
5) Four wires each of same length, diameter and material are connected to each other to form a square. If the resistance
of each wire is R, then equivalent resistance across the opposite corners is:
(@) R/4 (b) R/2 (c) R (d) none of the above
6) What is the resistance across A and B in the fig
Fig, Q-821
(@) 3R (b) R (c) R/3 (d) None of the above
7) What is the resistance across A and B in the fig?
R R
R B
Fig. Q-83.1
@ % R ©2R (@ 4R
8) Why the wheatstone bridge is more accurate than the other methods of measuring resistance?
(a) It has four resistor arms  (b) It is based on Kirchhoff's laws (c) It does not involve ohm's law
(d) Itis a null method
9)

What is the resistance between A and B in the fig.

(@ R/2 (b) R (c) 2R (d) 3R
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What is the resistance across A and B in the fig.?
R

Lol

Fig. Q-86.1
(@ R/5 (b) R/3 (c) R (d) 3R
According to the Kirchhoff's law the sum of the products of current and resistance as well as emfs in a closed loop
is:

(a) greaterthanzero (b) zero (c) lessthanzero (d) determained by the emf

For higher sensitivity which of the following is essential for the potentiometer?
(a) Higher emf of quxiliary battery (b) Higher resistivity of the wire (c) Larger length of the wire
(d) None of the above

Resistivity of a conductor depends upon its:

(a) resistance (b) length (c) area of cross - section (d) none of the above characteristics

The length of a conductor is halved. Its conductivity will be

(a) halved (b) unchanged (c) doubled (d) quadrupled

The length of a conductor is halved. Its conductance will be:

(a) halved (b) unchanged (c) doubled (d) quadrupled

The length and area of cross - section of a conductor are doubled, its resistance will be:
(a) halved (b) unchanged (c) doubled (d) quadrupled

Ohms law is valid when the temperature of the conductor is:

(a) constant (b) very high (c) verylow (d) varying

To obtain maximum resistance by joining the given resistors, they should be grouped in

(a) series (b) parallel (c) mixture of series and parallel combinations

A wire of resistance 3Q is cut into there equal pieces, which are joined to from a triangle. The equivalent resistance
between any two corners of the triangle is

@ 30 020 (© 32 @ 40

For ohmic conductor the drift velocity vq4 and the electric field applied across it are related as:

@vgox VE ) vgx E (©) yyoc Bz (d) vgoc E2

A wire is cut into 4 pieces, which are put together side by side to obtain one conductor. If the original resistance of
the wire was R, the resistance of the bundle will be:

(@) R/4 (b) R/8 (c) R/16 (d) R/32

A wire of resistance R is bent in the form of a circle. The resistance between two points on the circumference of the
wire and at the end of a diameter of the circle is:

(@) R/4 (b) R/8 (c) R/16 (d) R/32

The smallest resistance that can be obtained by the combination of n resistors, each of resistance Ris:

(8 R/n* (b) R/n (c) nR (d) nR

We have two resistors Ry and R, By using them singly in series and parallel combination we can obtain four
resistances of 3, 4, 12 and 16 ohms. The R; and R, are:

(@ 3,4 (b) 412 (c) 1216 (d) 16,3
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A steady current is set up in a metallic wire of non uniform cross-section. How is the speed of flow v of electrons is
related to the area of cross-section A?

(@) visindependentof A (b) voc AT (¢) vox A (d) vx A2

The equivalent resistance in series combination is:
(a) smaller than the largest resistance (b) larger than the largest resistance

(c) smaller than the smallest resistance (d) larger than the smallest resistance

To draw maximum current from a combination of cells, how should the cells be grouped?

(a) series (b) Parallel (c) Mixed (d) Depends upon the relative values of external and internal resistance
Five cells each of internal resistance 0.2Q and e.m.f. 2V are connected in series with a resistance of 40.The current
through the external resistance is:

(@) 0.2A (b) 0.5A (c) 1A (d) 2A

You are given three equal resistors. How many groups of resistances can be obtained by joining them in series and
parallel grouping?

(@) Two (b) Three (c) Four (d) Six

An aluminum wire is drawn through die so as to reduce its diameter to half. If the original resistance be R, the new
resistance of the wire will be:

(@) R/16 (b) R/4 (c) 4R (d) 16R

An aluminium wire is drawn through a die so as to double its length.If the original resistance be R, than the new
resistance of the wire will be:

(@) R/16 (b) R/4 (c) 4R (d) 16R

An external resistance R is connected to a cell of internal resistance r.The current in the circuit is maximum when:

(@ R>r (b) R<r (c) R=r (d) cannot be parallel

Which of the following has -ve temperature coefficient of resistance?

(a) Tungsten (b) Carbon (c) Nichrome (d) Platinum

The resistivity of material is investment proportional to:

(a) number density of electrons as well and relaxation time
(b) number density of electrons and direction proportional to relaxation time
(c) relaxation time and directly proportional to the number density of electron
(d) neither relaxation time nor number density of electrons.

Twenty million electrons reaches from point X to point Y in two micro second as shown in the figure. Direction and
magnitude of the current is

(@) 1.5x10"1°AfromXtoY (b) 1.6x10%AfromYtoX (c) 1.5x 1073 AfromY to X
(d) 1.6x10*AfromXtoY

The relation between electric current density (J) and drift velocity (vq) is

@ J=nevy (b) J=7° () J=2£ (d) J=nev¥

If drift velocity of electron is v4 and intensity of electric field is E, then which of the following relation obeys the Ohm's
law?

(@) vg=constant (b) vg«E () vy=+/E  (d) vqxE?



38) Which of the following characteristics of electrons determines the current in a conductor?

(a) Drift velocity alone (b) Thermal velocity alone (c) Both drift velocity and thermal velocity

(d) Neither drift nor thermal velocity

39) The dimensional formula of resistance is
(@ IML2T2A7 (b) [M2L2T3A? (c) [ML2T3A2 (d) [ML2T3AT]
40) The resistance of a 10 m long wire is 10Q. Its length is increased by 25%by stretching the wire uniformly. The
resistance of wire will change to
(@) 12.5Q (b) 145Q (c) 1560 (d) 16.6Q
41) A resistor has a colour code of green, blue, brown, and silver. What is its resistance?
(a) 56000+10% (b) 5600 +5% (c) 5600+10% (d) 56Q+5%
42) Multiplication of resistivity and conductivity of any conductor depends on
(a) cross-section (b) temperature (c) length (d) None of these
43) In the following diagram, equivalent resistance between A and D is
(@ 50 ()40 (c) 30 (d) 20
44) Figure shows a network of eight resistors, each equal to 2Q, connected to a 3V battery of negligible internal
resistance. The current | in the circuit is
(@) 0.25A (b) 0.50A (c) 0.75A (d) 1.0A
45) The equivalent resistance of n resistors each of same resistance when connected in series is R. If the same
resistances are connected in parallel, the equivalent resistances will be
(@ R/nZ (b) R/n (c) n2R (d) nR
46) A television of 200 W is used for 4h, then what is the value unit expense of electricity?
(@) 50 (b) 20 (c) 0.8 (d) 0.2
47) Two bulbs of 40W and 60W are connected to 220V line, the ratio of resistance will be
(@ 4:3 (b)3:4 (c)2:3 (d)3:2
48) A 100 W-220 V bulb is connected to a supply of 110 V. The power dissipated in the bulb will be
(@) 100w (b) 50W (c) 25W (d) 2w
49) The internal resistance of a 2.1 V cell which gi es a current of 0.2 A through a resistance of 10 Q is
(@ 020 (b) 0.5Q (c) 0.80 (d) 1.0Q
50) The cell has an emf of 2V and the internal resistance of this cell is 0.1Q, it is connected to resistance of 3.9Q, the
voltage across the cell will be
(@ 1.95v (b) 1.5V (c) 2V (d) 1.8V
51) Electromotive force of primary cell is 2.4 V. When cell is short circuited, then current becomes 4A. Internal resistance

of cell is

(@ 60Q (b) 1.2Q (c)4Q (d) 0.6Q



52) Two batteries of emf € and g5, (e, > £1) and internal resistances r; and r, respectively are connected in parallel as
shown in figure.
O

AL

(a) Two equivalent emf g4 of the two cells is between g1 and g5 i.e., €5 < €¢q < €2
(b) The equivalent emf ¢ is smaller thane; () The geqis given by eeq = €1 + €, always
(d) €eq Is independent of internal resistances €4 and €,

53) Kirchhoff's current law is consequence of conservation of

(a) energy (b) momentum (c) charge (d) mass

54) Which of the following draws no current from the voltage source being measured?

(a) Meter bridge (b) Wheatstone bridge (c) Potentiometer (d) None of these

55) If 2 A current is flowing in the shown circuit, then potential difference (VB - VD) in balanced condition is

ks
g

(@) 12v (b) 6V (c) 4V (d) zero

56) The Wheatstone bridge and its balance condition provide a practical method for determination of an

(a) known resistance (b) unknown resistance (c) Both (a) and (b) (d) None of the above

57) If each of the resistance in the network in figure is R, the equivalent resistance between terminals A and B is

(@ 5R (b) 2R (c) 4R (d) R
58) A resistance R is to be measured using a meter bridge, student chooses the standard resistance S to be won. He
finds the null point at |, = 2.9 em. He is told to attempt to improve the accuracy. Which of the following is a useful
way?
(a) He should measure I; more accurately (b) He should change Sto 1000Q and repeat the experiment
(c) He should change S to 3Q and repeat the experiment
(d) He should given up hope of a more accurate measurement with a meter bridge

59) Two cells of emfs approximately 5V and |0 V are to be accurately compared using a potentiometer of length 400 cm.

(a) The battery that runs the potentiometer should have voltage of 8V

(b) The battery of potentiometer can have a voltage of 15 V and R adjusted so that the potential drop across the
wire slightly exceeds 10 V

(c) The first portion of 50 cm of wire itself should have a potential drop of 10 V
(d) Potentiometer is usually used for comparing resistances and not voltages

60) 2 mA current is flowing in the wire of potentiometer of 5m long and 5 Q resistance. The potential gradient is

(@ 2x103Vv/m (b) 25x102V/m (c) 1.6x103Vv/m (d) 2.3x103V/m

61) A potential difference V is applied to a copper wire of length | and diameter d. If V is doubled, then the drift velocity

(a) isdoubled (b) ishalved (c) remains same (d) becomes zero



62) A potential difference of 100 V is applied to the ends of a copper wire one metre long. What is the average drift

velocity of electrons?
(given. 6 =5.81 x 107 Oor ng, = 8.5 x 1028 m™3)

(@ 0.43ms™" (b) 0.83ms™" (c) 0.52ms” (d) 0.95ms™

63) Unit of specific resistance is
@) ohmT-m-1 (b) ohm™-m (c) ohm-m- (d) ohm-m
64) The length of 50 Q resistance becomes twice by stretching. The new resistance is
(@ 250 (b) 500 (c) 100Q (d) 2000Q
65) A metal rod of length 10 cm and a rectangular cross-section of | cm X % cm is connected to a battery across
opposite faces. The resistance will be
(a) maximum when the battery is connected across 1 cm x % cm faces
(b) maximum when the battery is connected across 10 cm x 1 cm faces
(c) maximum when the battery is connected across 10 cm X % cm faces
(d) same irrespective of the three faces
66) Corresponding to the resistance 4.7x 10%Q + 5% which is order of colour coding on carbon resistors?
(@) Yellow, violet, blue, gold  (b) Yellow, violet, green, gold (c) Orange, blue, green, gold
(d) Orange, blue, violet, gold
67) The current i and voltage Vgraph for a given metallic wire at two different temperatures T, and T2 are shown in the
figure. It is concluded that
(@ T1>Ty (b)) T1<T, (©) T4=T, (d) T1=2T,
68) The electromotive force of cell is 5V and its internal resistance is 2 Q. This cell is connected to external resistance. If
the current in the circuit is 0.4 A, then voltage of poles of cell is
(@ 5v (b) 5.8V (c) 46V (d) 42V
69) The emf of the battery shown in figure is
I,A.Aifi\,,,l N ] PRk
;431 gm )’,“
' 1A _%
(@ 12v (b) 13v (c) 16V (d) 18V
70)

Consider a current carrying wire current | in the shape of a circle. Note that as the current progresses along the wire,
the direction of j (current density) changes in an exact manner, while the current | remain unaffected. The agent that
is essentially responsible for is

(a) source of emf. (b) electric field produced by charges accumulated on the surface of wire.
(c) the charges just behind a given segment of wire which push them just the right way by repulsion

(d) the charges ahead.



71) In a meter bridge, the point D is a neutral point (figure).

(a) The meter bridge can have other neutral point for this set of resistances.
(b) When the jockey contacts a point on meter wire left of D, current flows to B from the wire

(c) When the jockey contacts a point on the meter wire to the right of D, current flows from B to the wire through
galvanometer.

(d) When R is increased, the neutral point shifts to left.

72) Which of the following is wrong? Resistivity of a conductor is
(a) independent of temperature. (b) inversely proportional to temperature
(c) independent of dimensions of conductor. (d) less than resistivity of a semiconductor.
73) Drift velocity vq varies with the intensity of electric field as per the relation
(@ vgxE (b) vg x % (c) vg=constant (d) v, oc E?
74) For measurement of potential difference, a potentiometer is preferred over voltmeter because
(a) potentiometer is more sensitive than voltmeter. (b) the resistance of potentiometer is less than voltmeter.
(c) potentiometer is cheaper than voltmeter (d) potentiometer does not take current from the circuit.
75) For a cell, the graph between the potential difference (V) across the terminals of the cell and the current (1) drawn
from the cell is shown in the figure.
15
1.0
B
(@) 2V,0.5Q (b) 2V,0.40 (c) > 2V,0.50 (d >2V,0.4Q
76) A Daniel cell is balanced on 125 cm length of a potentiometer wire. Now the cell is short-circuited by a resistance 2
ohm and the balance is obtained at 100 cm. The internal resistance of the Daniel cell is
(@) 0.50hm (b) 1.50hm (c) 1.250hm (d) 4/5ohm
77) When there is an electric current through a conducting wire along its length, then an electric field must exist
(a) outside the wire but normaltoit. (b) outside the wire but parallel to it (c) inside the wire but parallel to it.
(d) inside the wire but normal to it
78)

Three resistors each of 2 ohm are connected together in a triangular shape. The resistance between any two vertices
will be

L AAARA —Q

(a) 4/30ohm (b) 3/40hm (c) 3ohm (d) 6 ohm
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From the graph between current | and voltage V shown below, identify the portion corresponding to negative

resistance

A
A

Al ] O -\

(@) AB (b) BC (c) CD (d) DE

A battery consists of a variable number 'n' ofidentical cells having internal resistances connected in series. The
terminals of battery are short circuited and the current i is measured. Which of the graph below shows the
relationship between i and n?

;T S A ‘* . i

@ | ) Q)
(»L — .:ap c —”// o 7Ib

& (b)

Kirchhoff's junction rule is a reflection of
(a) conservation of current density vector. (b) conservation of potential

(c) the fact that the momentum with which a charged particle approaches a junction is unchanged (as a vector) as
the charged particle leaves the junction

(d) the fact that there is no accumulation of charges at a junction.

Ohm's law is true.
(a) For metallic conductors at low temperature. (b) For metallic conductors at high temperature

(c) For electrolytes when current passes through them (d) For diode when current flows

Temperature dependence of resistivity p(T) of semiconductors, insulators and metals is significantly based on the
following factors:

(a) number of charge carriers can change with temperature T

(b) time interval between two successive collisions is independent on T.

(c) length of material can be a function of .  (d) mass of carriers is a function of T

A cell of internal resistance 1.5 Q and e.m.f. 1.5 volt balances on 500 cm length of a potentiometer wire. If a wire of
15 Q is connected between the balance point and the cell, then the balance point will shift

(a) tozero (b) by 500cm (c) by 750 cm (d) no change

The magnitude and direction of the current in the circuit shown will be

10 2Q

(a) 7/3A from ato b throughe (b) 7/3A from b to a through e
(d) 1 Afrom ato bthroughe

(c) 1 Afrom b to athrough e

In an experiment of meter bridge, a null point is obtained at the centre of the bridge wire. When a resistance of 10
ohm is connected in one gap, the value of resistance in other gap is

(@ 10Q () 50 (c) 150 (d) 5000Q

The terminal potential difference of a cell is greater than its e.m.f. when it is

(a) being discharged. (b) in open circuit (c) being charged. (d) being either charged or discharged.

If the length of potentiometer wire is increased, then the length of the previously obtained balance point will

(a) increase. (b) decrease. (c) remain unchanged. (d) become two times.
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A steady current of 8 mA flows through a wire.The number of electrons passing through a cross-section of the wire in
10sis

(@ 4.0 x 10  (b) 5.0 x 10" () 1.6 x 10'®  (d) 1.0 x 10'7

The current in a device varies with time t as 1=6t, wherel is in mA and t is in s. The amount of charge that passes
through thedevice during t=0s to t= 3s is

(@) 10mC (b) 18mC (c) 27mC (d) 54 mC

Pieces of copper and silicon are initially at room temperature. Both are heated to temperature T.

The conduction of

(a) bothincreases (b) both decreases (c) copper increases and silicon decreases

(d) copper decreases and silicon increases

A conductor of 10€) is connected across a 6V ideal source. The power supplied by the source to the conductor is
(@) 1.8W (b) 2.4W (c) 3.6W (d) 7.2W

A cell of emf E is connected across an external resistance R. When current | is drawn from the cell, the potential
difference across the electrodes of the cell drops to V. The internal resistance r of the cell is

@ (FF)R O (5F) @R @ ()R

The current density due to drift of electrons in a conductor is given by (symbols have their usual meanings)

(b) nAvg nvyq
e

(a) neAvy © -z () nevy

A current of 0.8 A flows in a conductor of 4002 for 1 min. The heat produced in the conductor will be
(a) 1445J (b) 1536J (c) 1569J (d) 1640J

The electric power consumed by a 220 V-100 W bulb, when operated at 110 V is
(@ 25W (b) 30W (c) 35W (d) 45W

If an ammeter is to be used in place of a voltmeter, then we must connect with the ammeter a

(a) low resistance in parallel (b) low resistance in series (c) high resistance in parallel

(d) high resistance in series

Kirchhoff's first rule, El = 0 and second rule, ZIA = 3E (where the symbols have their usual meanings) are respectively,

based on

(a) conservation of momentum and conservation of charge

(b) conservation of energy and conservation of charge

(c) conservation of charge and conservation of momentum

(d) conservation of charge and conservation of energy

Which of the following has negative temperature coefficient of resistivity?

(a) Metal (b) Metal and semiconductor (c) Semiconductor (d) Metal and alloy
If the potential difference V applied across a conductor is increased to 2V with its temperature kept constant, then
the drift velocity of the free electrons in a conductor will
(a) remain the same (b) become half of its previous value (c) be double of its initial value (d) become zero
A constant voltage is applied between the two ends of a uniform metallic wire, heat His developed in it. If another

wire of the same material, double the radius and twice the length as compared to original wire is used, then the heat
developed in it will be

(@ H/2 () H (c) 2H (d) 4H



102) In a DC circuit, the direction of current inside the battery and outside the battery, respectively are

(a) positive to negative terminal and negative to positive terminal
(b) positive to negative terminal and positive to negative terminal
(c) negative to positive terminal and positive to negative terminal
(d) negative to positive terminal and negative to positive terminal
103)

A cell of emf (E) and internal resistance is connected across a variable external resistance R. The graph of terminal
potential difference V as a function of R is

104) In a DCcircuit,the direction of current inside the battery and outside the battery, respectively are

(a) positive to negative terminal and negative to positive terminal
(b) positive to negative terminal and positive to negative terminal
(c) negative to positive terminal and positive to negative terminal
(d) negative to positive terminal and negative to positive terminal
105) A car battery is charged by a 12 V supply and energy stored in it is 720 x 105 J. The charge passed through the
battery is
(@) 6.0x10*C (b) 5.8x10%J (c) 8.64x10%J (d) 1.6x10°C
106) If n,e, T and m have their usual meanings, then the resistance of a wire of length and cross-sectional area A is given
by

ne’A ml mTA ne2rA
(a) 2mTl (b) ne’rA (C) ne?l (d 2ml

107) Two sources of equal emf are connected in series. This combination is in turn connected to an external resistance

R. The internal resistance of two sources are ry and r, (ro > rq). If the potential difference across the source of
internal resistance r, is zero, then R equals to

r1it+ry 172 ritry
@ = ©®ro-—r  © 5= @ 55

108) A potential difference of 200 V is maintained across a conductor of resistance 100Q. The number of electrons

passing through itin 1s is
(@) 1.25x10" (b) 2.5x10'® (c) 1.25x 1078 (d) 2.5x107®

109) The equivalent resistance between A and B of the network shown in figure is

(@ 3RQ (b) (3/2)RQ (c) 2RQ (d) (2/3)RQ
Fill up / 1 Marks 15x1=15

110) There are n similar conductors each of resistance R. The resultant resistance comes out to be x when connected in

parallel. If they are connected in series, the resistance comes out to be

111) In the circuit shown, potential difference between X and Y is and across 40 Q is

200
— AN
120 V'

112) The figure below shows currents in a part of electric circuit. The current i is

W2 i
/ o ' A
A3a

v

113) A wire is stretched so as to change its length by 0.1 %, the percentage increase in its resistance will be
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The current in the given circuit will be

A cell of emf E is connected with an external resistance R, then p.d. across cell is V. The internal resistance of cell
will be

The figure shows a network of current and the magnitude of current. The current | will be

Kirchhoff's first law, i.e.Zi = 0 at a junction is based on the law of conservation of

Kirchhoff's second law is based on the law of conservation of

A cell of e.m.f. 1.5V having a finite internal resistance is connected to a load resistance of 2Q. For maximum power
transfer the internal resistance of the cell should be

When the current i is flowing through a conductor, the drift velocity is v. If 2i current flows through the same metal
but having the double area of cross-section, then the drift velocity will be

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 the thicker wire is 10 Q. The total resistance of the combination is

Two resistors having value in ratio 2 : 1 are connected in parallel with one cell then the ratio of power dissipated is

Eight resistances each of 4 Q are connected in the circuit as shown in figure. The equivalent resistance between A
and B is

4 Q X \\ 40

Assertion and reason 26x1=26

125)

126)

Assertion: Current is a scalar quantity.

Reason: Electric current arises due to continuous flow of charged particles or ions.
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Ais true but R is false

(d) A is false and R is also false

Assertion : Insulator do not allow flow of current through them.
Reason: Insulator have no free charge carrier.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A
(c) Alis true but R is false

(d) A is false and R is also false
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Assertion: The drift velocity of electrons in a metallic wire will decrease, if the temperature of the wire is increased.
Reason: On increasing temperature, conductance of metallic wire decreases.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

Assertion: The current flowing through a conductor is directly proportional to the drift velocity.
Reason: As the drift velocity increases the current following through the conductor decreases
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

Assertion: Chemical reactions involved in primary cells are irreversible and in secondary cells are reversible.
Reason: Primary cells can be recharged, but secondary cells can not be recharged.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Ais true but R is false

(d) Ais false and R is also false

Assertion: The average thermal velocity of the electrons in a conductor is zero.
Reason: Direction of motion of electrons are randomly oriented.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Ais true but R is false

(d) A is false and R is also false

Assertion: If the length of the conductor is doubled, the drift velocity will become half of the original value (keeping
potential difference unchanged).

Reason : At constant potential difference, drift velocity is inversely proportional to the length of the conductor.
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

Assertion: The temperature coefficient of resistance is always positive only for metals.
Reason: On increasing the temperature, the resistance of metals and alloys increases.
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

Assertion: Material used in the construction of a standard resistance is constant an or manganin.
Reason: Temperature coefficient of constantan is very small.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) Ais false and R is also false
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Assertion: kWhr is a commercial unit used for expressing consumed electric energy.
Reason: Kilo-watt hour is the unit of electric power.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

Assertion: The 200 W bulbs glows with more brightness than 100 W bulbs.
Reason: A 100 watt bulb has more resistance than a 200 W bulb.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

Assertion: Heater wire must have high resistance and high melting point.
Reason: If resistance is high, the electric conductivity will be less.
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Ais true but R is false

(d) Ais false and R is also false

Assertion: Fuse wire must have high resistance and low melting point.
Reason: Fuse is used for small current flow only.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Ais true but R is false

(d) A is false and R is also false

Assertion: In a chain of bulbs, 50 bulbs are joined in series. One bulb is removed now the circuit is again completed.
If the remaining 49 bulbs are again connected in series across the same supply, then light gets decreased in the
room.

Reason: The resistance of 49 bulbs will be more than 50 bulbs.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

Assertion: Two electric bulbs of 50 and 100 watt are given. When connected in series 50 watt bulb glows more but
when connected in parallel 100 watt bulb glows more .

Reason: In series combination, power is directly proportional to the resistance of circuit. But in parallel combination,
power is inversely proportional to the resistance of the circuit.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Ais true but R is false

(d) Ais false and R is also false

Assertion: It is advantageous to transmit electric power at high voltage.
Reason: High voltage implies high current.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Ais true but R is false

(d) Ais false and R is also false



141) Assertion: Two bulbs of same wattage, one having a carbon filament and the other having a metallic filament are

connected in series. Metallic bulbs will glow more brightly than carbon filament bulb.
Reason: Carbon is a semiconductor.

Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) A is false and R is also false

142) Assertion: A person touching a high power line gets stuck with the line.

Reason: The current carrying wire attracts the man towards it.
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A
(c) Alis true but R is false

(d) Ais false and R is also false

143) Assertion: Though the same current flows through the live wires and the filament of the bulb but heat produced in

the filament is much higher than that in live wires.

Reason: The filament of bulbs is made of a material of high resistance and high melting point.
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A

(c) Alis true but R is false

(d) Ais false and R is also false

144) Assertion: The current in a wire is due to flow of free electrons in a definite direction.

Reason: A current carrying wire should have non -zero charge.
Codes:

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is NOT the correct explanation of A
(c) Ais true but R is false

(d) A is false and R is also false

145) Assertion (A) The temperature coefficient of resistance is positive for metals and negative for p-type

semiconductors.

Reason (R) The charge carriers in metals are negatively charged whereas the majority charge carriers in p-type
semiconductors are positively charged.

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

(b) If both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of Assertion (A).
(c) If Assertion (A) is true and Reason (R) is false.

(d) If both Assertion (A) and Reason (R) are false.

146) Assertion (A) When electrons drift in a conductor, it does not mean that all free electrons in the conductor are

moving in the same direction.

Reason (R) The drift velocity is superimposed over large random velocities of electrons.

(a) If both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).
(b) If both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of Assertion (A).
(c) If Assertion (A) is true and Reason (R) is false.

(d) If both Assertion (A) and Reason (R) are false.
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(a) Both Assertion and Reason are true and Reason is the correct explanation ofAssertion.
(b)Both Assertion and Reason are true but Reason is not the correct explanation ofAssertion.
(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

Assertion (A) The equivalent resistance between' points A and B in the given network is 2R.
Reason (R) All the resistors are connected in

2f

I
2R 2 3
e S
E
S —
A

Assertion (A) : As the temperature of a 147 B conducting wire increases, the drift velocity of the electrons also
increases.

Reason (R) : With an increase in temperature, the average time of collision decreases.

(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

Assertion (A) : Manganin and constantan are widely used in standard resistors.

Reason (R) : Manganin and constantan resistances values would change very little with temperatures.
(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.

(b) Both Assertion and Reason are true but Reason is not the correct explanation of Assertion.

(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

Assertion (A) : Higher the range, lower is the resistance of an ammeter.

Reason (R) : To increase the range of an ammeter, additional shunt is added in series to it

(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true but Reason is not the correct explanation of Assertion.
(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

2 Marks 374x2 =748
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156)

The storage battery of a car has an emf of 12 V. If the internal resistance of the battery is 0.4() , what is the
maximum current that can be drawn from the battery?

A negligibly small current is passed through a wire length 15 m and uniform cross-section 6.0 x 107 "m? and
its resistance is measured to be 5.0 . What is the resistivity of the material at the temperature of the experiment?

(a) In the electron drift speed is estimated to be only a few mm s™ for currents in the range of a few amperes? How
then is current established almost the instant a circuit is closed?

(b) The electron drift arises due to the force experienced by electrons in the electric field inside the conductor. But
force should cause acceleration. Why then do the electrons acquire a steady average drift speed?

(c) If the electron drift speed is so small, and the electron’s charge is small, how can we still obtain large amounts of
current in a conductor?

(d) When electrons drift in a metal from lower to higher potential, does it mean that all the ‘free’ electrons of the
metal are moving in the same direction?

(e) Are the paths of electrons straight lines between successive collisions (with the positive ions of the metal) in the
(i) absence of electric field,

(ii) presence of electric field?

The resistance of the platinum wire of a platinum resistance thermometer at the ice point is 5 Q and at steam point
is 5.23 Q. When the thermometer is inserted in a hot bath, the resistance of the platinum wire is 5.795 Q. Calculate
the temperature of the bath.

E.M.F of a cell is 1.5V and its internal resistance 1§2 . For what current drawn from the cell will its terminal potential
difference be half of its e.m.f?

A storage battery of e.m. 12.0V and internal resistance 0.5{2 is to be charged by a 120Vd.c. supply of negligible
internal resistance. What resistance is required in the circuit for the charging current to be 3A? What is the terminal
voltage o the battery during charging?
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Two identical cells of e.m.f 1.5V each joined in parallel provide supply to an external circuit consisting of two
resistors of 172 each joined in parallel. A very high resistance voltmeter reads the terminal voltage of the cells to
be 1.4V. What is the internal resistance of each cell?

Calculate R,y in the following circuit:

P F—

Each resistance =2 Q

py——=r=

Storage battery of a car has an e.m.f of 12V. If the internal resistance of the battery is 0.4€) What is the maximum
current that can be drawn from the battery?

A potential difference of 2V is applied between the points A and B as shown in the network drawn in the figure.
Calculate

(i) equivalent resistance of the network across the points A and B and

(i) the magnitudes o currents flowing in the arms AFCEB and AFDEB.

in
Mov

A 10 m long wire AB of uniform area of cross-section and 20§ resistance is used as a potentiometer wire. This
wire is connected in series with a battery of 5V and a resistor o 480€2 . An unknown e.m.f. is balanced at 600cm of
the wire as shown in the figure. Calculate

(i) the potential gradient for the potentiometer wire.

(ii) the value of unknown e.m.f. E.

|‘ 5V 480 Q

—— 600 cm—» J

i

What conclusion can you draw from the following observations on a resistor made of alloy manganin:

Current (in A)Voltage (in V) Current (in A)Voltage(in V)
0.2 3.94 3.0 59.2

0.4 7.87 4.0 78.2

0.6 11.8 5.0 98.6

0.8 15.7 6.0 118.5

1.0 19.7 7.0 138.2

2.0 39.4 8.0 158.0

Is electric current a vector or scalar quantity? Explain.

If the electric current is passed through a nerve, the man is excited, why?

A steady current is flowing in a cylindrical conductor. Is there any electric field within the conductor?

How can you keep a constant current inside a conductor?

How does the drift velocity of electrons in a metal conductor vary with the increase in temperature?

If the temperature of a good conductor increases, how does the relaxing time of electrons in the conductor change?

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

The connecting wires are of copper. Why?

The current i flows in a wire of circular cross-section with the free electrons travelling with a drift velocity v. What is
the drift velocity of electrons when a current of 2i flows in another wire of twice the radius and of the same
material?
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Two conducting wires X and Y of diameter ratio 2 : 1 but different materials are joined in series across a battery. If
number density of electrons in X is twice that in Y, find the ratio of drift velocity of electrons in the two wires.

Define the term 'drift velocity' of charge carriers in a conductor and write its relationship with the current flowing
through it.

What should be the properties of standard resistances?
What are the materials generally used for making standard resistances? Give their compositions.

The specific resistance of copper, silver and constantan are 1.78 x 10® Q-cm, 10°% Q-cm and 48 x 10 Q-cm,
respectively. Which is the best conductor and why?

What are Non-ohmic devices? Give examples.
Name three materials whose resistivity decreases with rising in temperature.
Is the formula V = IR true for non-ohmic devices also?

A 4 € non-insulated resistance wire is bent in the middle by 180° and both the halves are twisted with each other.
What will be its new resistance?

Two wires of equal length one of copper and other of manganin have the same resistance. Which wire is thicker?
The current flowing through a conductor is 2 mA at 50 V and 3 mA at 60 V. Is it an ohmic or nonohmic conductor?
It is easier to start a car engine on a warm day than on a chilly day. Why?
What is the order of magnitude of the resistance of a (dry) human body?

If potential difference V applied across a conductor is increased by 2 V, how will the drift velocity of the electrons
change?

Alloys of metals have a greater resistivity than that of their constituent metals. Why?

Define the term mobility of charge carriers in a conductor. Write its Sl unit.

What is the resistance of carbon resistor on which the colour of rings in sequence is black, brown, black and gold.
What will be the bands of colours in sequence on carbon resistor, if its resistance is 0.1 +5 %
What is the colour code for a resistor of resistance 3.5 k{2  with 5% tolerance?

What is the most probable cause of superconductivity?

What are the conditions required for making a conductor as a super conductor?

Of metals and alloys, which has a greater value of temperature coefficient of resistance?

Explain why resistance becomes more in series combination.

Explain why resistance becomes less in parallel combination.

Join three resistance of 2 {} each such that the total resistance of the circuitis 3 £ .

What is the difference between electromotive force and a terminal voltage of a cell? How are they related to each
other?

What is the internal resistance of a cell due to?
On increasing the current drawn from a cell, the potential difference of its terminals is lowered. Why?
Can the terminal potential differences of a cell exceed its e.m.f?

A (i) series (ii) parallel combination of two given resistors is connected one by one across a cell. In which case will
the terminal potential difference across the cell have a higher value?

Two identical cells each of emf €, having negligible internal resistance r, are connected in parallel with each other
across an external resistance R. What is the current through this resistance.
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Write any two factors on which internal resistance of a cell depends.

The car battery is 12 volts. 8 simple cells connected in series can give 12 volt. But such cells are not used in starting
a car; why?

When cells are connected in parallel, what will be the effect on
(i) current capacity
(i) e.m.f of the cells.

Is it possible that there is no potential difference between the plates of a cell? If yes, under what condition?

A parallel combination of two cells of EMFs €; and €3, and internal resistances r 1 and rz is used to supply current
to a load of resistance R. Write the expression for the current through the load in terms of €1, €2, r1 and ry.

How is the current conducted in metals? Explain.

A conductor of length L is connected to a dc source of emf €. If this conductor is replaced by another conductor of
the same material and same area of cross-section but of length 3 L, how will the draft velocity change?

If the current flowing in a copper wire be allowed to flow in another copper wire of the same length but of double the
radius, then what will be the effect on the drift velocity of the electrons. If the same current is allowed to flow in an
iron wire of the same thickness, then?

Write the mathematical relation between mobility and drift velocity between mobility and drift velocity of charge
carriers in a conductor. Name the mobile charge carriers responsible for conduction of electric current in (a) an
electrolyte (b) an ionised gas.

If the resistance of our body is so large (=~ 10 k£2 ) why does one experience a strong shock when one
accidently touches the line wire, say a 240 volt supply?

There is an impression among many people that a person touching a high power line gets stuck with the line. Is that
true? Explain.

Currents of the order of 0.1 A through the human body are fatal. What causes the death: heating of the body due to
electric current or something else?

While making a standard resistance, the coil is made of manganin. The coil is double folded and is wound over a
non-conducting frame. Why?

The V-I graph for a conductor makes an angle 6 with V-axis. Here V denotes voltage and | denotes current. What is
the resistance of this conductor?

Define the units of conductance and conductivity. Give their dimensional formulae.

Three materials A, B and C have electrical conductivities o, 2 0 and 2 o respectively. Their number densities
of free electrons are 2 n, n and 2 n respectively. For which material is an average collision time of free electrons
maximum?

Explain how electron mobility changes for a good conductor, when
(i) the temperature of the conductor is decreased at the constant potential difference and
(ii) applied potential difference is doubled at a constant temperature.

Two wires A and B are formed from the same material with the same mass. The diameter of wire A is half of
diameter of wire B. If the resistance of wire A is 32 2, find the resistance of wire B.

A wire is drawn into double its length and half its original cross-section. What will increase in its
(i) resistance and
(ii)) resistivity?

Two students A and B were asked to pick a resistor of 15 k{2 from a collection of carbon resistors. A picked a
resistor with bands of colours: brown, green, orange while B choose a resistor with bands black, green, red. Who
picked the correct resistor? Explain.

A voltage of 200 V is applied across a colour-coded carbon resistor with first, second and third ring of blue, black
and yellow colours. What is the current flowing through the resistor?
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What are thermistors? Explain their use in brief.
Thermistors differ from ordinary resistors. Explain.
What are superconductors? Write their two applications.

A carbon filament has a resistance of 100 £2 at 0°C. What must be the resistance of copper filament placed in
series with carbon so that the combination has the same resistance at all temperatures? Temperature coefficient of
resistance of carbon = -0.0007 °C" and that of copper is 0.004 °C.

A uniform wire is cut into four segments. Each segment is twice as long as the earlier segment. If the shortest
segment has a resistance of 2 {2 , find the resistance of original wire.

Why is it unsafe to turn a light switch on or off while taking bath?
Lights of a car become dim when the starter is operated. Why?
To reduce the brightness of a light bulb, should an auxiliary resistance be connected in series withy it or in parallel?

An electric current is passed through a circuit containing two wires of the same material connected in parallel. If the
length and radii of the wires are in the ratio 2/3 and 4/3, then find the ratio of the currents passing through the
wires.

At 0°C, the resistance of a conductor B is n times that of conductor A. The temperature coefficients of resistance of
Aand B are &y and ap respectively. For the series combination of the two conductors find (a) the resistance at
0°C (b) the temperature coefficient of resistance.

What is terminal potential difference of a cell? Can its value be greater than the emf of a cell? Explain.

A car has a fresh storage battery of emf 12 V and internal resistance 5.0 X 1072 Q . |If the starter motor draws
a current of 90 A, what is the terminal voltage of the battery when the starter is on?

After long use of car, as given in question 33, the internal resistance of the storage battery increases to 500 2 .
What maximum current can be drawn from the battery? Assume the emf of the battery to remain unchanged.

Three identical cells each of emf 2 V and unknown internal resistance are connected in parallel. This combination is
connected to a 5 ohm resistor. If the terminal voltage across the cells is 1-5 volt, what is the internal resistance of
each cell?

For what basic purpose the cells are connected
(i) in series

(i) in parallel and

(iii) in mixed grouping?

Are Kirchhoff's rules applicable to both a.c. and d.c.?

State the fundamental concepts on which two Kirchhoff's rules are based.
What is the principle of working of meter bridge?

When is a Wheatstone bridge said to be balanced?

What happens to the balance point if the position of the cell and the galvanometer are interchanged in balanced
Wheatstone bridge?

At what position of the jockey on slide wire bridge, the results are most accurate?
Why is a meter bridge also called a slide wire bridge?

When is Wheatstone Bridge most sensitive?

What are two practical forms of Wheatstone bridge?

In a metre bridge, the length of the wire is 100 cm. At what position will the balance point be obtained if the two
resistances are in the ratio 1 : 3?

What do you mean by sensitiveness of a Wheatstone bridge?
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Why is meter bridge method not suitable for measuring high resistances.

State the principle of working of a potentiometer.

Why is a potentiometer named as potentiometer?

Why should the potentiometer wire be of uniform cross-section and composition?

Can we use copper wire as potentiometer wire? Explain.

Of which material is a potentiometer wire normally made and why?

Explain, why should the current be not passed through potentiometer wire for long time?

The emf of the driving cell used in the main circuit of the potentiometer should be more than the potential
difference to be measured. Why?

Some times balance point may not be obtained on the potentiometer wire. Why?

Whether electric field inside potentiometer wire is constant or variable?

Why do we prefer a potentiometer to measure emf of a cell rather than a voltmeter?

How can you make a potentiometer of given wire length more sensitive using a resistance box?

Why do we prefer a potentiometer with a longer bridge wire?

What should be the properties of the material for the selection of potentiometer wire?

It is advised that the jockey is not to be rubbed on potentiometer wire while using it?

Kirchhoff's first rule obeys law of conservation of charge. Explain.

Is it necessary to keep the length of the slide bridge wire 1 metre? Explain.

Why should the area of cross-section of the meter-bridge wire be uniform? Explain.

What is the end error in meter bridge? How do you remove it?

Why are the connecting resistors in a metre bridge made of thick copper strips?

Why is the meter bridge method considered unsuitable for the measurement of very low resistances?
What are the advantages of a Wheatstone bridge method of measuring resistance over other methods?
Can you express the potential gradient in terms of specific resistance of the wire? If yes, find the relation.

What is the unit of potential gradient? If the potential gradient along the potentiometer wire be decreased, will the
zero-deflection position be obtained at longer length or shorter length?

If the emf of the driving cell be decreased, what will be effect on the position of zero deflection in a potentiometer?
Explain.

If the length of the wire be (i) doubled and (ii) halved, what will be effect on the position of zero deflection in a
potentiometer? Explain.

If the current flowing in the wire of the potentiometer be decreased, what will be effect on the position of zero
deflection in potentiometer? Explain.

How can you make a potentiometer of a given length more sensitive by using a resistance box?
What is the law that defines heat produced by an electric current?

100 W, 220 V bulb is connected to 110 V source. Calculate the energy consumed (in unit of electricity) by the bulb in
1 hour.

The coil of a heater is cut into two equal halves and only one of them is used in heater. What is the ratio of the heat
produced by this half coil to that by the original coil?

Name the physical quantity which has its unit joule coulomb™. Is it a scalar or vector quantity?
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An ammeter reads a current of 30 A when it is connected across the terminals of a cell of emf 2 V. Neglecting the
meter resistance, find the amount of heat (in calories) in cell in 20 seconds.

What do you understand by maximum power rating of a resistor?
Which has greater resistance: 1 k W electro heater or a 100 W filament bulb, both marked for 220 V?

Two resistors of 2 2 and 4 ) are connected in parallel to a constant d.c. voltage. In which case more heat is
produced?

Distinguish between kilowatt and kilowatt hour.

A heating element is marked 210 V, 630 W. What is the value of the current drawn by the element when connected
toa 210V dc source?

Write an expression for the heat produced when an electric current is passed through it.

What is the meaning of 1 unit electric energy in domestic use?

How many joules of energy is equivalent to Tk Wh?

What is the no. of kWhin 1 joule?

If the current in the electric bulb changes by 1 %, then by what percentage will the power change?

A current in a circuit having constant resistance is tripled. How does this affect the power dissipation?

Two identical heaters rated 220 V, 1500 W each are placed in series with each other across a 220 V. What is the
total power of combination?

What is the difference between heater wire and fuse wire?

What is the safest voltage you can safely put across a 98 £2, 0.5 W resistor?

Three bulbs 40 W, 60 W and 100 W are connected in series to 220 V 4 mains. Which bulb will glow brightly?
What is the material of the element used in an electric heater?

What is the composition of materials used in the fuse wire?

State the characteristics of fuse wire.

What do you mean by specification of a bulb or other electric appliances?

The temperature of the filament of an electric bulb is 2700°C when it glows. It is not burnt up at such a high
temperature. Why?

Why an electric bulb becomes dim when an electric heater in parallel circuit is switched on? Why dimness
decreases after some time?

The two electric bulbs of same power are connected in parallel circuit. If one bulb is glowing and then another bulb
is switched on, then brightness of the first bulb increases, decreases or remains unchanged. Explain.

Three identical resistors, each of resistance R, when connected in series with a d.c. source, dissipate power X. If the
resistors are connected in parallel to the same d.c. source, how much power will be dissipated?

The rate of Joule heat is given by P =V x | where V is the potential difference across the ends of a conductor and | is
the current flowing through it. Does this relation hold for a conductor that does not obey Ohm's law?

Two bulbs of same wattage, one having a carbon filament and the other having a metallic filament, are connected in
series to the mains. Which one will glow more?

Current is allowed to flow in a metallic wire at a constant potential difference. When the wire becomes hot, cold
water is poured on half portion of the wire. By doing so, its other portion becomes still more hot. Explain its reason.

Two wires A and B of the same material and having same length, have their cross-sectional areas in the ratio 1 : 4.
What should be the ratio of heat produced in these wires when same voltage is applied across each?
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Two heater wires of equal length are first connected in series and then in parallel. Find the ratio of heat produced in
the two cases.

An electric kettle has two coils. When one of these is switched on, the water in the kettle boils in 6 minutes. When
the other coil is switched on, the water boils in 3 minutes. If the two coils are connected in series, find the time
taken tp boil the water in the kettle.

In question no. 10, if the two coils are connected in parallel, find the time taken to boil the water in the kettle.

Under what condition is the heat produced in an electric circuit:
(i) directly proportional
(ii) inversely proportional to the resistance of the circuit?

A boy has two wires of iron and copper of equal length and diameter. He first joins the two wires in series and
passes electric current through this combination which increases gradually with time. After that he joins them in
parallel and repeat the process of passing the current in this arrangement also. Which wire will glow first in each
case and why?

In an electric kettle, water boils in 10 minutes after the kettle is switched on. With the same supply voltage if the
water is to be boiled in 8 minutes, should the length of the heating elements be increased or decreased? Explain.

Two bulbs of resistances 40 £2 and 400 €2 are in series in a circuit fed with supply current. Which one will glow
more? If one of these bulbs be switched off, will the light in the room increase or decrease?

A heater joined in series with a 100 watt bulb is connected to the mains. If the 100 watt bulb is replaced by a 50
watt bulb, then will the heater now give more heat, less heat or same heat? Why?

Of the bulb in a house, one glows brighter than the other, which of the two has a large resistance.

Two electric bulbs of 50W are 100W are given. When they are
(i) connected in series
(ii) connected in parallel, which bulb will glow more?

What is the difference between heating wire and fuse wire?

An immersion heater is rated 836 watt. In what time, it should heat 1 litre of water from 20°C to 40° C? J =4.18
J/cal.

A household circuit has a fuse of 5 A rating. Calculate the maximum number of bulbs of rating 60 W - 220 V each
which can be connected in this household circuit.

I-V graph for a metallic wire at two different temperature T and T, is as shown in the figure below.
Ty

Il
1
V—
Which of the two temperatures is lower and why?

Graphing showing the variation of current versus voltage for material Gaas is shown in the figure. Identify the region
of

Current [ —

Voltage V ——

(i) negative resistance.
(i) where Ohm's law is obeyed.

When electrons drift in a metals from lower to higher potential, does it mean that all the free electrons of the metal
are moving in the same direction?

Is the motion of a change across junction momentum conserving? Why or why not?
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In an experiment of meter bridge, the balancing length of the wire is |. What would be its value, if the radius of the
meter bridge wire is double? Justify your answer.

A negligible small current is passed through a wire of length 20 m and uniform cross-section 3 X 10~ "m? and
its resistance is measured to be 2{) . What is the resistivity of the material at the temperature of the experiment?

The emf of a cell is always greater than its terminal voltage. Why?

In a meter bridge, two unknown resistances R and S, when connected between the two gaps, give a null point at 40
cm from one end. What is the ratio of R and S?

A resistance R is connected across a cell of emf E and internal resistance r.
Now, a potentiometer measure the potential difference between the terminals of the cells as V. Write the expression
forrinterms of E,Vand R

A 10 V battery of negligible internal resistance is connected across a 200 V battery and a resistance of 38 {) as
shown in the figure. Find the value of the current in the circuit.

(i) You are required to select a carbon resistor of resistance 47K + 10 % from a large collection. What should
be the sequence of colour bands used to code it?
(ii) Write two characteristics of manganin which make it suitable for making standard resistances.

In a meter bridge, the null point is found at a distance of 33.7 cm from A. If a resistance of 12€) is connected in
parallel with S, the null point occurs at 51.9 cm. Determine the values of R and S.

when is more power delivered to a light bulb, just after it is turned on and the glow of the filament is increasing or
after it has been ON for a few seconds and the glow is steady?

Use Kirchhoff,s rules to determine the value of the current I flowing in the circuit shown in the figure.

08 5
I 200 20|V_‘
L b

L.y P—w—‘/wv.—w

gov 200 &

Use Kirchhoff's rules to determine the potential difference between the points A and D. When no current flows in the
arm BE of the electric network shown in the figure below.

EX%] E

A cell of emf E and internal resistance r is connected across a variabl resistor R. Plot a graph showing variation
terminal voltage V of the cell versus the current I. Using the plot, show how emf of the cell and its internal resistance
can be determined.

In the given circuit, assuming point A to be at zero potential, use Kirchhoff,s rules to determine the potential at point
B.

W p2A L,
R% 320 %R,
A2

1V

Calculate the current drawn from the battery in the given network.

Rs=2Q

Ri=1Q | R,=5Q Ry=4Q

Ri=2Q
|

ry
4v
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AB is a potentiometer wire as shown in figure. If the value of R is increased, in which direction will the balance point
J shift?
O

J

B

Name the colours corresponding to the digits 4 and 7 in the colour code scheme for carbon resistors.

Write the expression for the drift velocity of charge carriers in a conductor of length / across which a potential
difference V is applied.

How does one explain increase in resistivity of a metal with increase in temperature?
Why is the terminal voltage of a cell less than its emf?

Two wires of equal length, one of copper and the other of manganin have the same resistance. Which wire is
thicker?

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 that in Y, find the ratio of drift velocity of electrons in the two wires.

Draw a plot showing the variation of resistivity of a (i) conductor and (ii) semiconductor, with the increase in
temperature. How does one explain this behaviour in terms of number density of charge carriers and the relaxation
time?

Distinguish between emf () and terminal voltage (V) of a cell having internal resistance 'r'. Draw a plot showing the
variation of terminal voltage (V) vs the current (I) drawn from the cell. Using this plot, how does one determine the
internal resistance of the cell?

A cell of emf 'E' and internal resistance 'r' is connected across a variable resistor 'R'. Plot a graph showing variation
of terminal voltage 'V' of the cell versus the current 'I'. Using the plot, show how the emf of the cell and its internal
resistance can be determined.

Draw the plots of the terminal voltage V versus (i) R and (ii) the current |

Estimate the average drift speed of conduction electrons in a copper wire of cross-sectional area 1.0 x107 m?
carrying a current of 1.5 A. Assume the density of conduction electrons to be 9 x 1028 m™3.

In the circuit shown in the figure, find the total resistance of the circuit an d the current in the arm CD.
B 30 5 E

|

Draw a graph showing variation of resistivity with temperature for nichrome. Which property of nichrome is used to
make standard resistance coils?

A battery of emf E and internal resistance, r, when connected an external resistance of 12 n produces a current of
0.5 A. When connected across a resistance of 25Q, it produces a current of 0.25 A. Determine (i) the emf and (ii) the
internal resistance of the cell.

A cell of emf E and internal resistance r is connected to two external resistances R; and R, and a perfect ammeter.
The current in the circuit is measured in four different situations:

(i) without any external resistance in the circuit

(ii) with resistance Rl only

(i) with R, and R, in series combination

(iv) with Ry and R, in parallel combination. The currents measured in the four cases are 0.42A, 1.05A, 1.4 Aand 4.2
A, but not necessarily in that order. Identify the currents corresponding to the four cases mentioned above.

Two heating elements of resistance Ry and R, when operated at a constant supply of voltage, V, consume powers
P, and P, 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.
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State Kirchhoff's rules. Explain briefly how these rules are justified.

A uniform wire of resistance 12 §2 is cut into three pieces so that the ratio of the resistances R1: Ro: R3=1:2:3 and
the three pieces are connected to form a angle across which a cell of emf 8 V and internal resistance 1Q is
connected as shown. Calculate the current through each part of the circuit.

e
- R AN ;
| |

In the metre bridge experiment, balance point was observed at J with AJ = 1.

(i) The values of R and X were doubled and then interchanged. What would be the new position of the balance
point?

(i) If the galvanometer and battery are interchanged at the balance position, how will the balance point get

affected?
R X
A‘ iB
J

Using Kirchhoff's rules in the given circuit, determine
(i) the voltage drop across the unknown resistor R and
(ii) the current | in the arm EF.

05A 7' 249 =
At —ﬁ ,_..__ ~AA— 8

State the underlying principle of a potentiometer.

Calculate the value of the unknown potential V for the given potentiometer circuit. The total length (400 cm) of the
potentiometer wire has a resistance of 10 Q and the balance point is obtained at a length of 240 cm

For the circuit shown here, would the balancing length increase, decrease or remain the same, if

(i) Ry is decreased;

(i) Ry is increased;

without any other change, (in each case) in the rest of the circuit. Justify your answers in each case.

R
r - ,(.)K,‘, L e

Why is adsorption always exothermic?
Out of physisorption or chemisorption, which has higher enthalpy of adsorption?

(i) State the law which helps to determine the limiting molar conductivity of the weak electrolyte.
(ii) Calculate limiting molar conductivity of CaSO4

A wire of resistance 8R is bent in the form of a circle. What is the effective resistance between the ends of a
diameter AB?

Show variation of resistivity of copper as a function of temperature in a graph.
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The network PQRS, shown in the circuit diagram, has the batteries of 4 V and 5 V and negligible internal resistance.

A milliammeter of 20 Q resistance is connected between P and R. Calculate the reading in the Millimetre.

200
S—MWA—R
[
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A metal rod of square cross-sectional area A having length | has current | flowing through it when a potential
difference of V volt is applied across its ends (figure I). Now the rod is cut parallel to its length into two identical
pieces and joined as shown in figure Il. What potential difference must be maintained across the length of 2| so that
the current in the rod is still I?

— Vv —
/
Al Ty P N
/ / 7 7  §
Fig.1 Fig. Il

Using the concept of drift velocity of charge carriers in a conductor, deduce the relationship between current density
and resistivity of the conductor.

Derive an expression for the current density of a conductor in terms of the drift speed of electrons.
Define mobility of a charge carrier. Write the relation expressing mobility in terms of relaxation time. Give its Sl unit.

A conductor of length | is connected to a DC source of potential V. If the length of the conductor is tripled by
gradually stretching it, keeping V constant, how will

(i) drift speed of electrons and

(i) resistance of the conductor be affected? Justify your answer.

Plot a graph showing temperature dependence of resistivity for a typical semiconductor. How is this behaviour
explained?

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

Derive an expression for drift velocity of free electrons.
How does drift velocity of electrons in a metallic conductor vary with increase in temperature? Explain

(i) Define the term of drift velocity.

(i) 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?

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

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?

Graph showing the variation of current versus voltage for a material GaAs is shown in the figure. Identify the region

¥ -
-
Voltage V' —

(i) of negative resistance.
(i) where Ohm's law is obeyed.

Plot a graph showing variation of current versus voltage for the material GaAs.
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Plot a graph showing the variation of resistivity of a conductor with temperature.
Define the term electrical conductivity of a metallic wire. Write its Sl unit.

Define the term drift velocity of charge carriers in a conductor and write its relationship with the current flowing
through it.

Write a relation between current and drift velocity of electrons in a conductor. Use this relation to explain how the
resistance of a conductor changes with the rise in temperature?

Plot a graph showing the variation of resistance of a conducting wire as a function of its radius. Keeping the length
of the wire and its temperature as constant.

Two materials Si and Cu, are cooled from 300 K to 60 K. What will be the effect on their resistivity?
Define resistivity of a conductor. Write its Sl unit.

Two identical slabs, of a given metal, are joined together, in two different ways, as shown in figures (a) and (b).
A7) D

Lo L L~

(a) (o)

What is the ratio of the resistances of these two combinations?

The three coloured bands, on a carbon resistor are red, green and yellow, respectively. Write the value of its
resistance.

The plot of the variation of potential difference across a combination,n of three identical cells in series versus
current is shown below. What is the emf and internal resistance of each cell?

|
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™
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S

A cell of emf E and internal resistance r draws a current |. Write the relation between terminal voltage V in terms of
E landr.

Three cells of emf E,2E and 5E having internal resistances r, 2r and 3r respectively are connected across a variable
resistance R as shown in the figure. Find the expression for the current. Plot a graph for variation of current with R.

£ 4 5
E E  5E

l—|¥

yol

A battery of emf 12 V and internal resistance 2Q is connected to a 4Q resistor as shown in the figure.

{V)
NS

P, 1Y

(i) Show that a voltmeter when placed across the cell and across the resistor, in turn, gives the same reading.
(ii) To record the voltage and the current in the circuit, why is voltmeter placed in parallel and ammeter in series in
the circuit?

Two cells of emfs 1.5V and 2.0 V having internal resistances 0.2Q and 0.3Q respectively are connected in parallel.
Calculate the emf and internal resistance of the equivalent cell.

Two cells of emf 2E and E and internal resistances 2r and r respectively, are connected in parallel. Obtain the
expressions for the equivalent emf and the internal resistance of the combination.

A cell of emf E and internal resistance r is connected across a variable resistor R. Plot a graph showing the variation
of terminal potential V with resistance R. Predict from the graph, the condition under which V becomes equal to E.

Plot a graph showing the variation of terminal potential difference across a cell of emf E and internal resistance r
with current drawn from it. Using this graph, how does one determine the emf of the cell?
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Nichrome and copper wires of same length and same radius are connected in series. Current | is passed through
them. Which wire gets heated up more? Justify your answer.

In an experiment on meter bridge, if the balancing length AC is X, what would be its value, when the radius of the
meter bridge wire AB is doubled? Justify your answer.

In a meter bridge, two unknown resistances Rand S when connected in the two gaps, give a null point at 40 cm from
one end. What is the ratio of R and.S?

Use Kirchhoff's rules to obtain the balance conditions in a Wheatstone bridge.

In the following potentiometer, circuit AB is a uniform wire of length 1m and resistance 10n. Calculate the potential
gradient along the wire and balance length AO(l)
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An ammeter of resistance 0.80Q can measure current up to 1.0A.
(i) What must be the value of shunt resistance to enable the ammeter to measure current up to 5.0 A ?
(i) What is the combined resistance of the ammeter and the shunt?

Describe briefly with the help of a circuit diagram, how a potentiometer is used to determine the internal resistance
of a cell.

Two students X and Y perform an experiment on potentiometer separately using the circuit given below.
Keeping other parameters unchanged, how will the position of the null point be affected, if

(i) X increases the value of resistance R in the set up by keeping the key K, closed and the key K, open?
(i) Y decreases the value of resistance S in the set up, while the key K, remains open and then K closed?

‘ e K
A.‘%B
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In the meter bridge experiment, balance point was observed at J with AJ = I.

(i) The values of R and X were doubled and then interchanged. What would be the new position of balance point.
(i) If the galvanometer and battery are interchanged at the balanced position, how will the balance point get
affected?

e

For the circuit diagram of a Wheatstone bridge shown in the figure, use Kirchhoff's laws to obtain its balance
condition

RFF‘//\)H"IS
7 @ /]
N /
A
Obtain the formula for the power loss (i.e. power dissipated) in a conductor of resistance R, carrying a current

Give an example of a material each for which temperature coefficient of resistivity is (i)positive, (il) negative.

How does the random motion of free electrons in a conductor get affected when a potential difference is applied
across its ends?
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In the circuit shown in the figure, find the current through each resistor.

4V 8V 1.0Q
— M | AW
| 05Q |

Why is potentiometer preferred over a voltmeter for determining the emf of a cell?

The temperature coefficient of resistivity, for two materials A and B, are 0.0031 rc and 0.0068 / °C respectively. Two
resistors R; and R, t made from materials A and B, respectively, have resistances of 200° and 100 0 at 0°C. Show on
a diagram, the 'colour code', of a carbon resistor, that would have a resistance equal to the series combination of R,
and R, t at a temperature of 10°C. (Neglect the ring corresponding to the tolerance of the carbon resistor).

Draw a circuit diagram of a potentiometer. State its working principle. Derive the necessary formula to describe how
it is used to compare the emfs of the two cells.

You are given two sets of potentiometer circuit to measure the emf £ of a cell

Set A: consists of a potentiometer wire of a material of resistivity p; area of cross section A; and length I.

Set B : consists of a potentiometer of two composite wires of equal lengths I, each, of resistivity P1. Py andarea
of cross-section Ay, A respectively.

(i) Find the relation between resistivity of the two wires with respect to their area of cross section, if the current
flowing in the two sets is same.

(if) Compare the balancing length obtained in the two sets.

A
Al S = e |

i =
CaEde ol |

4 i

Magnesium is used for making standard resistors, Why?

The Sequence of bands marked on a carbon resistor are: Red, Red, Red, Silver, Write the value of resistance with
tolerance.

(i) A wire of resistivity p is stretched to three times its length. What will be its new resistivity?
(i) In what manner do the relaxation time in the good conductor change when its temperature increases?

If p.d.v applied across a conductor is increased to 2v, how will the draft velocity of the electrons change?

A 10Q thick wire is stretched so that its length becomes three times. Assuming that there is no change in its density
on stretching. Calculate the resistance of new wire

You are given 8 ) resistor. What length of wire of resistance 120 Qm-1 should be joined in parallel with it to get a
value of 6 Q ?

Three resistance 3Q, 6Q and 9Q are connected to a battery. In which of them will the power dissipation be maximum
if

a) They are all connected in parallel

b) They are all connected in series Give reason.

Give any two applications super conductors
Two wire of equal length one copper and manganin have same resistance , which wire is thicker?
Why manganin is used for making standard resistor?

A copper wire of resistivity p is stretched to reduce its diameter to half of its previous value. What will be the new
resistances?
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The variation of potential difference with length incase of two potentiometres A and B is given below.Which of the
two is more sensitive

Potential difference

Length
If the temperature of the conductor increases, how does the relaxation time of electron changes

If the length of the wire conductor is doubled by stretching it, keeping potential difference constant by what factor
the drift speed of the electron changed.

A heater joined in series with the 60W bulb. With change of bulb with 100 W in the circuit, the rate heat produce by
the heater will more or less or remain same

What will be the change in the resistance of the circular wire, when its radius is halved and length is reduced by
1/4™ of original length.

Two 120V light bulbs, one of 25W and another of 200W are connected in series. One bulb burnt out almost
instantaneously? Which one was burnt and why?

A given copper wire is stretched to reduce its diameter is half of its original value.What will the new resistance?

A student has two wire of iron and copper of equal length and diameter. He first joins two wires in series and pass
electric current through the combination which increases gradually. After that he joins two wires in parallel and
repeats the process of passing current. Which wire will glow first in each case?

A cylindrical metallic wire is stretched to increase its length by 5%. Calculate the percentage change in resistances.
A wire of resistance 4R is bend in the form of circle. What is the effective resistance between the ends of diameter?

Two wires A and B have same lengths and material, have their cross sectional areas 1:4, what would be the ratio of
heat produced in these wires when the voltage across each is constant

Two bulbs whose resistance are in the ratio of 1:2 are connected in parallel to a source of constant voltage. What
will be the ratio of power dissipation in these?

Total resistance of the circuit is R/3 in which three identical resistors are connected in parallel. Find the value of
each resistance?

In a potentiometer arrangement, a cell of emf 1.25 V 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?

Consider a thin square sheet of side Land thickness t, made of a material of resistivity p. The resistance between
two opposite faces, shown by the shaded areas in the figure.

Two conductors are made of the same material and have the same length. Conductor A is a solid wire of diameter 1
mm. Conductor B is a hollow tube of outer diameter 2 mm and inner diameter Tmm. Find the ratio of resistance
RA to RB~

In the figure given below, the three resistors with resistances 2 Q, 3 Q and 5 Q respectively, are connected in series
with 10 V battery. Calculate the equivalent resistance and current that passes through each resistor in the given
network.

R R.

Q Q 3

NERAR A

How should a group of resistances be connected, so that same current flows through all of them?
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Name the unit of electric energy used for domestic purpose.

What is the commercial unit of electrical energy and how is it related to joules?

A wire of 2 Q is halved and the two pieces are joined in parallel. Find its resistance.

If a wire of 4 Q resistance is doubled on itself with its two ends joined, then what is the new resistance?

The potential difference applied across a given resistor is altered, so that the heat produced per second increases
by a factor of 9. By what factor does the applied potential difference change?

A wire of resistance 6R is bent in the form of a circle. What is the effective resistance between the ends of the
diameter?

Find the equivalent resistance between points A and B of the circuit given below.

A | R A |
AMAM- —AMAW—— AW B

Give n resistors each of resistance R, how will you combine them to get
(i) maximum
(i) minimum effective resistance?

The current through a resistance R ohm is TA. If another resistance of R ohm is connected in parallel with it, then
what will be the amount of current flowing through the first resistance?

Two electric bulbs P and Q have their resistances in the ratio of 1 : 2. They are connected in series across a battery.
Find the ratio of the power dissipation in these bulbs.

12 cells, each of emf 1.5 V and internal resistance of 0.5 Q, are arranged in m rows each containing n cells
connected in series, as shown in the figure. Calculate the values of n and m for which this combination would send
maximum current through an external resistance of 1.5 Q.

'5;2:‘.‘

e L e

(n cells in each row)

Which of the two emf E or potential difference V of a cell, is greater and by how much?

First a set of n equal resistors of R each are connected in series to a battery of emf E and internal resistance R and
current | is observed to flow. Then, the resistors are connected in parallel to the same battery. It is observed that the
current is increased 10 times. What is n?

Write the relation between emf and potential difference for a cell. What are their respective units?

What is the difference between the values of potential difference across the two terminals of a cell in an open
circuit and closed circuit?

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

(i) resistance R and

(i) current I.

A low voltage supply from which one needs high currents must have very low internal resistance. Why?

A 10V cell of negligible internal resistance is connected in parallel across a battery of emf 200 V and internal
resistance 38 {) as shown in the figure. Find the value of current in the circuit.

—_—

L ANV
200V 38Q

State Kirchhoff's first law.
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State Kirchhoff's second law.
When a Wheatstone bridge is most sensitive?
Write one reason for end error in a meter bridge.

In a potentiometer arrangement for determining the emf of a cell, the balance point of the cell in open circuit is 350
cm. When a resistance of 9 Q is used in the external circuit of the cell, the balance point shifts to 300 cm. Determine
the internal resistance of the cell.

What is the significance of direction of electric current?

Describe how the resistivity of the conductor depends upon
(i) number density (n) of free electrons and
(i) relaxation time (1),

Two conducting wires A and B of the same length but of different materials are joined in series across a battery. If
the number density of electrons in A is twice than that in B, find the ratio of drift velocities of electrons in two wires.

One what basic conservation laws, are Kirchhoff's laws based?
We prefer a potentiometer with a longer bridge wire. Explain? why?
By using a resistance box, how can you make a potentiometer of given wire length more sensitive?

Figure below shows a plot of current versus voltage for two different materials P and Q. Which of the two materials
satisfies Ohm's law?
Explain

g
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Car batteries are often rated in unit ampere hours. Does this unit designate the amount of current, energy, power or
charge that can be drawn from the battery? Explain

R4, Ry and Rj are three different values of resistor R. Such that Ry > R, > R3. A, B and C are the null points obtained
corresponding to Ry, Ry and R3, respectively. For which resistor, the value of X will be most accurate and why?

X

By &2, e 1,
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The figure shows a plot of terminal voltage V versus the current | of a given cell.
Calculate from the graph

(i) emf of the cell.

(i) internal resistance of the cell.

A ware of 20 Q resistance is gradually stretched to double its original length. It is then cut into two equal parts.
These parts are then connected in parallel across a 4.0 V battery. Find the current drawn from the battery.

The emf of a battery is 2V and its internal resistance is 2 Q. Its potential difference is measured by a voltmeter of
resistance 998 Q. Calculate the percentage error in the reading of emf shown by the voltmeter.

When electrons drift in a metal from lower to higher potential, does it mean that all the free electrons of the metal
are moving in the same direction?

A steady current flows in a metallic conductor of non-uniform cross-section. Which of these quantities is constant
along the conductor: current, current density, drift speed and electric field?



483) The electron drift arises due to the force experienced by electrons in the electric field inside the conductor. But force

should cause acceleration. Why then do the electrons acquire a steady average drift speed?

484) The electron drift speed is estimated to be only a few mm s for currents in the range of a few amperes? How then
is current established almost the instant a circuit is closed?

485) Is there a net field inside the cell when the circuit is closed and a steady current passes through? Explain.

486) Two identical cells, each of emf E, having negligible internal resistance are connected in parallel with each other
across an external resistance R. What is the current through this resistance?

487) Two similar wires of same length and same area of cross-section but of different material, having resistivity P1 and
P2 are connected end to end (in series). Calculate the effective resistivity of their combination.

488) The emf of a cell is always greater than its terminal voltage. Why? Give reason.

489) You are given three constantan wires P, Q and R of length and area of cross-section (L, A), (2L, %) ,

(%, 2A) respectively. Which has highest resistance?

490) Two similar wires of same length and same area of cross-section but of different material having resistivity P and
P, are connected side by side i.e. in parallel. Calculate the effective resistivity of their combination.

491) State the condition under which the terminal potential difference across a battery and its emf are equal.

492) A car battery is of 12 V. Eight dry cells of 1.5V connected in series also give 12 V, but such a combination is not
used to start a car. Why?

493) A cell of negligible internal resistance is connected in series to the wire of a potentiometer. If potentiometer wire is
changed and in its place another wire of different material having diameter twice of the first wire is used keeping
the length constant, then how the balance point will change?

494) How can we increase the sensitivity of a potentiometer?

495) Why is the potentiometer preferred to a voltmeter for measuring emf of a cell?

496) Why copper is not used for making potentiometer wires?

497) Explain the term 'drift velocity' of electrons in a conductor. Hence obtain the expression for the current through a
conductor in terms of 'drift velocity'.

498) Define mobility of electron in a conductor. How does electron mobility change when
(i) temperature of conductor is decreased and
(ii) applied potential difference is doubled at constant temperature?

499) Nichrome and copper wires of same length and area of cross section are connected in series, current is passed
through them why does the nichrome wire get heated first?

500) Calculate the resistance across the points M and N in the given figure.

R J:‘ B R ‘ A

501) If a wire of resistance R is stretched to n times, without affecting resistivity, and then it is cut into n equal parts.
Now, all the parts are connected in parallel, what will be the new resistance?

502) A uniform wire of resistance R ohm is bent into a circular loop as shown in the figure. Compute effective resistance
between diametrically opposite points A and B.

/\‘/ ‘\;‘B

503) Why a conductor heats up when electric current is passed through it?

504) Distinguish between the emf and the potential difference across a cell.

505)

State the two Kirchhoff's rules used in electric networks. How are these rules justified?
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Five identical cells, each of emf E and internal resistance r, are connected in series to form (a) an open (b) a closed
circuit. If an ideal voltmeter is connected across three cells, what will be its reading?

For two nichrome wires connected in series with a battery, how does the ratio of drift velocity of electrons in them
depend on their (a) lengths and (b) diameters.

State the principle on which the working of a meter bridge is based. Under what condition is the error in determining
the unknown resistance minimised?

Using the mathematical expression for the conductivity of a material, explain how it varies with temperature for
(i) semiconductors,
(i) good conductors.

In the figure, what is the potential difference between A and B?

A—AAANA—a—H B

100 2A 12V
Why do bends in a wire not affect its resistance?

Out of V-l graph for parallel and series combination of two metallic resistors, which one represents parallel
combination of resistors? Justify your answer

A

/2 -
V—>

Sketch a graph showing variation of resistivity of carbon with temperature.

Define drift velocity. Write its relationship with relaxation time in terms of the electric field £/ applied to a conductor.

Name two factors on which the resistivity of a given material depends.
A carbon resistor has a value of 62 kQ with a tolerance of 5%. Give the colour code for the resistor.

Wheatstone bridge method is considered unsuitable for the measurement of very low resistances. Why?

A negligible small current is passed through a wire length 15 m and uniform cross-section 6 x 107m?2 and its
resistance is measured to be 5 {2 .What is the resistivity of the material at the temperature of the experiment?

How does the mobility in a conductor change, if the potential difference applied across the conductor is doubled
keeping the length and the temperature of the conductor constant?

Define the conductivity of a conductor. Write its Sl unit.

When a potential difference is applied across the ends of a conductor, how is the drift velocity of the electrons
related to the relaxation time?

How is the drift velocity in a conductor affected with the rise in temperature?

Two electric heaters have power ratings P; and P, at voltage V. They are connected in series to a DC source of
voltage V. Find the power consumed by the combination. Will they consume the same power, if connected in parallel
across the same Source?

Two wires A and B of different metals have their lengths in ratio 1 : 2 and their radii in ratio 2 : 1, respectively. | - V

graphs for them is shown in the figure.
/

452
v
0
Find the ratio of their
(i) Resistances (Rp/ Rg) and
(ii) Resistivities (04 /0B)

Find the temperature at which the resistance of a conductor increases by 25% of its value at 27°C. The temperature
coefficient of resistance of the conductor is 2.0 x 10%°C™.
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At room temperature (27.0°C) the resistance of a heating element is 100 €2 . What is the temperature of the element
if the resistance is found to be 117€2 given that the temperature coefficient of the material of the resistor is 1.70 x
1040°C™.

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

The number density of free electrons in a copper conductor estimated is 8.5 X 10%8m—3 . How long does an
electron take in drifting from one end of a wire 3.0m long to its other end? The area of cross-section of the wire is

2.0 x 107 5m? and it is carrying a current of 3.0 A.

An electric toaster uses nichrome for its heating element. When a negligibly small current passes through it, its
resistance at room temperature (27.0 °C) is found to be 75.3 Q. When the toaster is connected to a 230 V supply, the
current settles, after a few seconds, to a steady value of 2.68 A. What is the steady temperature of the nichrome
element? The temperature coefficient of resistance of nichrome averaged over the temperature range involved, is
1.70x 104 °C™.

(a)In a meter bridge shown below the balance point is found to be at 39.5 cm from the end A, when the resistor Y is
of 12.5€) . Determine the resistance of X. Why are the connections between resistors in a wheatstone or meter
bridge made of thick copper strips?

(b)Determine the balance point of the bridge above if X and Y are interchanged.

(c)What happens if the galvanometer and cell are interchanged at the balance point of the bridge? Would the
galvanometer show any current?

I
1

The galvanometer in the circuit shown here has a resistance of 20§) The terminals X and Y are connected to a cell
of e.m.f. 1.5V and internal resistance 10§) Calculate the current flowing in the galvanometer:
(i) When the switch S is in position.

(i) When the switch S is in position B.
AB 200

S\
§

200
X WW G Y

A dc supply of 120V is connected to a large resistance X. A voltmeter of resistance 10k{Q placed in series in the
circuit reads 4V. What is the value of X? What so you think is the purpose in using a voltmeter instead of an
ammeter to determine the large resistance X?

A 24V battery o internal resistance 1.5¢) is connected to three coils 182, 9€) and 6 in parallel, a resistor of 3.5
Q and a reserved battery(e.m. = 12V and internal resistance = 3{2 ) as shown. Calculate

(i) the current in the circuit

(i) current in resistor of 18§ coil and

(iii) p.d. across each battery.

The potential difference across a potentiometer wire 8m long 2.5V. Calculate the e.m.f of the cell which is balanced
by 100 cm long wire.

Current flowing through a wire varies with time t in second as | = (2t + 4) A. How much charge passes through a
cross section of the wire in 2 sec?



535) You are given a 8 §) resistor. What length of constant wire of resistance 1202 m™' should be joined in parallel with

it to get a value of 62 ?

536) The e.m.f of a cell measured using a potentiometer is found to be 1.5V. An accurate voltmeter connected across the

terminals of the cells reads 1.4V. Explain the discrepancy and calculate the ratio of the resistance of the cell.

537) In the circuit shown here AB is a 2m long wire having a resistance of 5¢2 . What battery voltage V will cause a

potential gradient of 2V/m along the wire AB?

538) Two cells of e.m.f E; and E, (E; > E,) are connected as shown below.

When a potentiometer is connected between A and B the balancing length of the potentiometer is 300cm. On
connecting the same potentiometer between A and C, the balancing length is 100cm. Calculate the ratio of E; and

539) Calculate (i)the equivalent resistance between A and B of the electrical network given below and (ii)the current

drawn by the network in a battery of e.m.f 8V internal resistance 1§2 is connected across the points A and B.

540) The length of the potentiometer wire is 600cm and it carries a current of 40mA. For a cell of e.m.f. 2V and internal

resistance 1082 the null point is found to be at 500 cm. If a voltmeter is connected across the cell the balancing
length is decreased by 10 cm. Find

(i) the resistance of whole wire

(ii) reading of voltmeter and

(iiii) resistance of voltmeter.

541) With a certain unknown resistance X in the left gap and a resistance of 8{2 in the right gap, null point is obtained on

the meter-bridge wire. On putting another 8() resistor in parallel with the 8€) resistor in the right gap, the null point
is found to shit by 15cm. Find the value of X from these observations.

542) A storage battery of a car has an e.m.f. of 12V. If the internal resistance of the battery is 0.4} , what is the

maximum current that can be drawn from the battery?

543) A battery of e.m.f. 10V and internal resistance 3€) is connected to a 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?

544) (a) Three resistors 182, 2€2 and 32 are combined in series. What is the total resistance of the combination?
(b) If the combination is connected to a battery of emf 12 V and negligible internal resistance, obtain the potential
drop across each resistor.

545) (a) Six lead-acid type of secondary cells each of emf 2.0 V and internal resistance are joined in series to provide a
supply to a resistance of 8.5{2 . What are the currents drawn from the supply, and its terminal voltage? (b) A
secondary cell after long use has an emf 1.9 V and a large internal resistance of 380€2 . What maximum current
can be drawn from the cell? Could the cell drive the starting motor of a car?

546)

Answer the following questions:

(a) A steady current flows in a metallic conductor of non-uniform cross-section. Say which of these quantities is
constant along the conductor current density, electric field, drift speed?

(b) Is Ohm's law universally applicable for all conducting elements? If not, give examples of elements which do not
obey Ohm's law.

(c) A low voltage supply from which one needs high currents must have very low internal resistance. Why?

(d) A high tension (HT) supply of say 6kV must have a very large internal resistance. Why?



547)

548)

549)

550)

551)

552)

553)

Choose the correct alternative:

(a) Alloys of metals usually have (greater/less) resistivity than that of their constituent metals.

(b) Alloys usually have much (lower/higher) temperature coefficients of resistance than pure metals.

(c) The resistivity of alloy manganin (is nearly independent of/increases rapidly) with increases of temperature.
(d) The resistivity of a typical insulator (e.g. amber) is greater than that of a metal by a factor of the order of

(1022/1023)

Figure shows a potentiometer circuit for comparison of two resistances.The balance point with a standard resistor
10.0Q is found to be 58.3cm while that with the unknown resistance X is 68.5cm. Determine the value of X is
68.5cm. Dtetermine the value of X. What would you do if you failed to find a balance point with the given cell of emf
E?

Figure shows a 2.0 V potentiometer used for the determination of internal resistance of 1.5V cell. The balance point
of the cell in open circuit is 76.3 cm. When a resistor of 9.5{) is used in external circuit of the cell, the balance
point shifts to 64.8 cm length of the potentiometer wire. Determine the internal resistance of the cell.

]

Consider a current carrying wire in the shape of a circle. Note that as the current progresses along the wire, the
direction of j changes in an exact manner, while the current | remain unaffected. The agent that is essentially
responsible for is

(a) source of e.m.f.

(b) electric field produced by charges accumulated on the surface of wire.

(c) the charges just behind a given segment of wire which push them just the right way by repulsion.

(d) the charges ahead.

Two batteries of em.fs. €1 and €y  and internal resistances r;andry  respectively are connected in parallel as
shown in fig.

(a) The equivalent em.f g, of the two cells is between €1 andes, e e < Eeq < €2

(b) The equivalent e.m.f. £., is smaller than &;

(c) The g¢q is given by always ¢ = €1 + €2

(d) €¢q is independent of internal resistances 71 and 7y

A resistance R is to be measured using a meter bridge. Student chooses the standard resistances S to be
10082 . He finds the null point at[; = 2.9¢m . He is told to attempt to improve the accuracy. Which of the
following is a useful way?

(a) He should measure I; more accurately.

(b) He should change Sto 10002 and repeat the experiment.

(c) He should change S to 3€2 and repeat the experiment.

(d) He should give up hope of a more accurate measurement with a meter bridge.

Two cells of emf's approximately 5V and 10V are to be accurately compared using a potentiometer of length
400cm.

(a) The battery that runs the potentiometer should have voltage of 8V.

(b) The battery of potentiometer can have a voltage of 15v and R adjusted so that the potential drop across the wire
slightly exceeds 10v.

(c) The first portion of 50 cm of wire itself should have a potential drop of 10v.

(d) Potentiometer is usually used for comparing resistances and not voltages.
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Which of the following characteristics of electrons determines the current in a conductor?
(a) Drift velocity alone

(b) Thermal velocity alone

(c) Both drift velocity and thermal velocity

(d) Neither drift nor thermal velocity.

Kirchhoff's junction rule is a reflection of

(a) conservation of current density vector.

(b) conservation of charge

(c) the fact that the momentum with which a charged particle approaches a junction is unchanged as the charged
particle leaves the junction.

(d) the fact that there is no accumulation of charges at a junction.

Consider a simple circuit. Variable resistance R'.R' can vary from Ry to infinity. r is internal resistance of the
battery

(a) Potential drop across AB is nearly a constant as R' is varied.

(b) Current through R' is nearly a constant as R'is varied.

(c) Current | depends sensitively on R'.

@rI> HLR always.

Temperature dependence of resistivity p(T) of semiconductors, insulators and metals is significantly based on
the following factors:

(a) number of charge carriers can change with temperature T.

(b) time interval between two successive collisions can depend on T.

(c) length of material can be a function of T.

(d) mass of carriers is a function of T.

Is the motion of a charge across junction momentum conserving? Why or why not?

The relaxation time 7 is nearly independent of applied E field whereas it changes significantly with temperature T.
First fact is responsible for Ohm's law whereas the second fact lends to variation of p with temperature. Elaborate
why?

What are the advantages of the null-point method in a wheatstone bridge? What additional measurements would be
required to calculate Ry known by any other method?

What is the advantages of using thick metallic strips to join wires in a potentiometer?
For wiring in the home, one uses Cu wires or Al wires. What considerations are involved in this?
Why are alloys used for making standard resistance coils?

Power P is to be delivered to a device via transmission cables having resistance R, . If V is the voltage across R
and | the current through it, find the power wasted and how can it be reduced.

While doing an experiment with potentiometer it was found that the deflection is one sided and

(i) the deflection decreased while moving from one end A of the wire to the end B;

(ii) the deflection increased, while to the end B; (ii) the deflection increased, while the jockey was moved towards the
end B.

E

(e

X 1V
(i) Which terminal +ve or -ve of the cell E/; , is connected at X in case (i) and how is E; related to E?
(i) Which terminal of the cell E; is connected at X in case(ii)?

A cell of emf E and internal resistance r is connected across an external resistance R. Plot a graph showing the
variation of potential difference across R, V verses R.
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How many electrons pass through a wire in 2 minutes, if the current passing through wire is 300 mA?

If 22.5 x 10%°  electrons pass through a wire in one minute, find the magnitude of the current flowing through
the wire.

A conductor of length | is connected to a DC source of potential V. If the length of the conductor is tripled by
gradually stretching it, keeping V constant, how will

(i) drift speed of electrons and

(i) resistance of the conductor be affected? Justify your answer

A given wire having resistance R is stretched so as to reduce its diameter of half of its previous value. What will be
its new resistance?

First resistors of 12{) each are connected in parallel. Three such combination are then connected in series. What
is the total resistance? What is the total resistance ? If a battery of 9 volt e.m.f. and negligible internal resistance is
connected across the network of resistors, find the current flowing through each resistor.

Three identical cells each of emf 2V and unknown internal resistance are connected in parallel. This combination is
connected to a 5-ohm resistor. If the terminal voltage across the cells is 1.5V, what is the internal resistance of each
cell?

A battery of e.m.f. 'E' and internal resistance ', gives a current of 0.5 A with an external resistor of 12 ohms and
current of 0.25 ohm. Calculate

(i) internal resistance of the cell and

(i) e.m.f. of the cell.

A wire of uniform cross-section and length | has a resistance of 16 ohms. It is cut into four equal parts. Each part is
stretched uniformly to length | and all the four stretched parts are connected in parallel. Calculate the total
resistance of the combination so formed. Assume that stretching of wire does not cause any change in the density
of its material.

A wire has a resistance of 32 ohm. It is melted and drawn into a wire of half its original length. Calculate the
resistance of new wire. What is percentage change in resistance?

The potentiometer wire AB shown in figure is 600cm long. Where should the free end of the galvanometer be
connected on AB so that the galvanometer shows zero deflection?

40 8Q

i
1

A set of nidentical resistors each of resistance R, when connected in series, have an effective resistance X ohm and
when connected in parallel, their effective resistance is Y ohm.Find the relation between R,X and Y.

A battery of e.m.f 3 volt and internal resistance r is connected in series with a resistor of 550hm through an
ammeter of resistance i ohm. The ammeter reads 50 mA. Draw the circuit diagram and calculate the value of r.

A wire of resistance 5 ohm is drawn out so that its length is increased by twice its original length. Calculate its new
resistance.

Calculate the conductance and conductivity of resistance 0.01€2 , area of cross-section 2cm square and length
10cm.

With a certain cell, the balance point is obtained at 60cm. from the end of the potentiometer wire. With another cell
whose e.m.f. differs from the first cell by 0.1 volt, the balance point is obtained at 55cm mark. Calculate e.m.f. of
the cells.

A letter 'A’ consists of a uniform wire of resistance 1 ohm per cm. The sides of the letter are each 20 cm long and
the cross piece in the middle is 10 cm long while the apex angle is 60° . Find the resistance of the letter between
the two ends of the legs.
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Find the value of unknown resistance X in the following circuit, if no current flows through the section AD. Also
calculate the current drawn by the circuit from the battery of cmf 6V and negligible internal resistance.

In a Wheatstone bridge experiment, a student by mistake connects key (K) in place of galvanometer and
galvanometer (G) in place of the key (K). How will be the test for the balance of the bridge?

If 2 x 1020 electrons pass through a lamp in one minute, what is the current in milliamperes?

In Bohr model of hydrogen atom, the electron revolves around the nucleus in a circular orbit of radius 5.1 x 107 m
at a frequency of 6.8 x 107° revolutions per second. Find the equivalent current at any point on the orbit of the
electron.

A solution of sodium chloride discharges 6.0 x 107® Na* ions and 4.5 x 1076 CI'" ions in 2 seconds. What is the
current passing through the solutions?

In hydrogen atom, the electron moves in an orbit of radius 5.0 x 107"" m with a speed of 2.2 x 108 ms™'. Find the
equivalent current. Electronic charge = 1.6 x 1071° C.

If 6.0 mole of electrons flow through a wire in 50 minutes. What is (a) the total charge that passes through the wire,
and (b) the magnitude of the current? Avogadro's number = 6 x 1023 per mol.

The charge flowing through a conductor varies with time as q = 8t - 3t2 + 5t3 Find
(i) the initial current

(ii) time after which the current reaches a maximum value

(iii) the maximum or minimum value of current.

The charge flowing through a conductor varies with times as q = 2t - 6t2 + 10t3, where q is in coulomb and t in
second. Find

(i) the initial current

(ii) the time after which the value of current reaches a maximum value

(i) the maximum or minimum value of current.

An electric current of 20 A appears in a discharge tube. If the discharge current is due to flow of equal number
of electrons and protons, then how many electrons and protons, then how many electrons flow across a cross-
section of the tube in 2 minutes.

A conductor of length L is connected to a d.c. source of emf €. The drift velocity of electron is vq, If the length of
conductor is tripled by stretched it, keeping € constant, find its drift velocity.

A copper wire has a resistance of 10 £ and an area of cross-section 1 nm?. A potential difference of 10 V exists
across the wire. Calculate the drift speed of the electrons if the number of electrons per cubic metre in copper is 8 x
1028 electrons.

The number of free electrons per 5 cm of ordinary copper wires is 2 x 1027, The average drift speed of electrons is
0.25 mm/s. What is the current flowing?

Estimate the average drift speed of conduction electrons in a copper wire of cross-sectional area 2.5 x 10
7'm2 carrying a current of 2.7 A. assume the density of conduction electrons to be 9 x 1028 m3.

A copper wire of diameter 2.0 mm carries a current of 2.4 A. Copper has 8.5 x 1028 atoms per cubic metre. Find the
drift speed of electrons assuming that one free electron (of charge 1.6 x 10719 C) is associated with each atom of
copper.
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What is the drift velocity of electrons in a silver wire of length 1 m, having cross -sectional area 3.14 x 10® m2 and
carrying a current of 10 A. Given atomic weight of silver = 108, density of silver 10.5 x 103 kg/m3, charge of electron
1.6 x 101° C, Avogadro's number = 6.023 x 1026 per kg. atom.

Protons in cosmic rays strike the earth's upper atmosphere at a rate, average over the earth's surface of 10 protons
m™2s2, What does the total current the earth receive from beyond its atmosphere in the form of incident cosmic ray
protons? The earth's radius is 6.4 x 108m.

A uniform copper wire of length 1 m and cross-sectional area 5 x 107 m?2 carries a current of 1 A. Assuming that
there are 8 x 1028 free electrons per m3 in copper, how long will an electron take to drift from one end of the wire to
the other. Charge on an electron = 1.6 x 107° C.

The number density of electrons in copper is 8.5 x 1028 m™3. Find the current flowing through a copper wire of length
0.2 m, area of cross-section 1 mm2, when connected to a battery of 4 V. Given that electron mobility = 4.5 x 10°
6 m2v-1s1 and charge on electron is 1.6 x 1071° C.

A current of 2 A is flowing through a wire of length 1 m and cross-sectional area 2 mm?. If wire contains 8.5 x
1028 electrons/m3, calculate the average time taken by electron to cross the length of the wire.

Assuming that there is one free electron per atom in copper. Density is 8.9 x 108 kg m™ and atomic weight is 63.5.
Avogadro's number is 6.02 x 1026 per kg-atom. If the current flowing through the copper wire is 1.5 A and its
diameter is 1.2 mm, find the drift velocity of electron.

Calculate the resistivity of a material of a wire 10 m long, 0.4 mm in diameter and having a resistance of 2.0 Q0 .

An arc lamp operates at 80 V, 10 A. Suggest a method to use it with a 240 V d.c. source. Calculate the value of the
electric component required for this purpose.

A wire 50 cm long and 0.12 mm diameter has a resistance of 4.0 €} . Find the resistance of another wire of the
same material whose length is 1.5 m and diameter is 0.15 mm.

A uniform wire of length | and radius r has resistance 100 2 . It is recast into a thin wire of (i) length 2 | (ii) radius
r/2. Calculate the resistance of new wire in each case.

There are two wires of copper and iron of the same length but different radii. When equal potential difference is
applied between the ends of each wire, the same current flows in them. What the ratio of their radii. Specific
resistances of copper and iron are 1.6 x 108 Qm and 1.0 x 107 Qm respectively.

A wire of mass 10 g, radius T mm is compressed to its length by 10%. Calculate the percentage change in its
resistance.

A wire is stretched to increase its length by 5%. Calculate percentage change in its resistance.

A rheostat has 100 turns of a wire of radius 0.1 mm having resistivity 4.9 x 108 Qm . The diameter of each turn is
5 cm. What is the maximum value of resistance that it can introduce?

Calculate the mass of copper required to draw a wire 5 km long having resistance of 15 £ . The density of copper
is 8.9 x 10° kg m® and resistivity of copperis 1.7 x 108 Qm .

Two wires A and B of the same material have their lengths in the ratio 5 : 3 and diameter in the ratio 2 : 3. If the
resistance of wire A is 15 €2, find the resistance of wire B.

A wire of 15 Q) resistance is gradually stretched to double its original length. It is then cut into two equal parts.
These parts are then connected in parallel across a 3.0 volt battery. Find the current drawn from the battery.

Find the time of relaxation between collision and free path of electrons in copper at room temperature.
(Given, resistivity of copper = 1.7 x 108 2 -m, density of electrons in copper = 8.5 x 1028 m?, charge on an
electron = 1.6 x 107° C, mass of electron = 9.1 x 103" kg and drift velocity of free electrons = 1.6 x 10* ms™)

Calculate the conductance and conductivity of a wire of resistance 0.01 §2 , area of cross-section 10*m? and length
0.1 m.

A rheostat has 1000 turns of a wire of radius 0.4 mm, having resistivity 49 x 108 Qm . The diameter of each turn is
4 cm. What are the maximum values of conductance and conductivity of rheostat wire.
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A copper wire of diameter 0.16 cm is connected in series to an aluminium wire of diameter 0.25 cm. A current of 10
ampere is passed through them. Find (a) current density in copper wire. (b) drift velocity of electron in the
aluminium wire. The number of free electrons per unit volume of aluminium wire is 102° m3.

A wire carries a current of 2.0 A, when a potential difference of 3.0 V is applied across it. What is its conductance? If
the wire is of length 3 m and area of cross-section 5.4 x 10°m?2, calculate its conductivity.

Calculate the radius of the wire of conductance 10 Q! and length 10 cm whose electrical conductivity is
105Sm™.

The resistance of a conductor is 6 2 at 50°C and 7 §2 at 100°C. Calculate the mean temperature coefficient of
resistance of the material. Find the resistance of the conductor at 0°C.

P, Q, R and S are four resistance wires of resistance 3, 3, 3 and 4 ohms respectively. They are connected to form the
four arms of Wheatstone bridge circuit. Find out the resistance with which S must be shunted in order that bridge
may be balanced.

In a meter bridge when the resistance in the left gap is 4 2 and an unknown resistance in the right gap, the
balance point is obtained at 40 cm from the zero end. On shunting the unknown resistance with 4 €2 , find the shift
of the balance point on the bridge wire.

Four resistances of 16 2 ,12Q ,4 Q) and 9 §) respectively are connected in cyclic order to form a Wheatstone
bridge. Calculate the resistance to be connected in parallel with 9 ) resistance to balance the bridge.

In comparing the resistance of two coils P and Q with a slide wire bridge, a balance point is obtained when the
sliding contact is 30 cm from the zero end of the wire. The resistances P and Q are interchanged and the balance is
obtained at 120 cm from the same end. Find the ratio of the resistances P and Q and the length of the bridge wire.

In a potentiometer arrangement, a cell of emf 1.20 V gives a balance point at 30 cm length of the wire. This cell is
now replaced by another cell of unknown emf. If the ratio of emfs of the two cells is 1.5, calculate the difference in
the balancing length of the potentiometer wire in the two cases.

The resistance of a potentiometer wire of length 10 mis 20 §2 . A resistance box and a 2 V accumulator are
connected in series with it. What resistance should be introduced in the box to have a potential drop of one
microvolt per millimetre of the potentiometer wire?

With a certain cell the balance point is obtained at 70 cm from the zero end of the potentiometer wire. With another
cell whose emf differs from the first cell by 0.2 V, the balance point is obtained at 60 cm mark. Calculate the emf of
the two cells.

A 10 m long wire of uniform cross-section and 10 {2 resistance is used in a potentiometer. The wire is connected
in series with a battery of 4 V along with an external resistance of 290 £ . If an unknown emf € is balanced at 6.0
m length of the wire, calculate

(i) potential gradient of potentiometer wire

(i) the value of unknown emf €.

A standard cell of emf 1.08 V is balanced by the potential difference across 91 cm of a metre long wire supplied by
a cell of emf 2 V through a series resistor of resistance 2 €) . The internal resistance of the cell is zero. Find the
resistance per unit length of the potentiometer wire.

A potentiometer having a wire 10 m long stretched on it is connected to a battery having a steady voltage. A
leclanche cell gives a null point at 750 cm. If the length of potentiometer wire is increased by 100 cm, find the new
position of null point.

In an experiment with a potentiometer to measure the internal resistance of a cell, when the cell in the secondary
circuit is shunted by 5 €2 , the null point is at 220 cm. When the cell is shunted by 20 €2 the null point is at 300 cm.
Find the internal resistance of the cell.

In an experiment of calibration of voltmeter, a standard cell of emf 1.1 V is balanced against 440 cm of
potentiometer wire. The potential difference across the ends of a resistance is found to balance against 220 cm of
the wire. The corresponding reading of voltmeter is 0.5 volt. Find the error in the reading of voltmeter.
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A battery of emf € volt and internal resistance r ohm is joined in series with two resistances X and Y ohm in a
closed circuit. A standard cell of emf 1.06 V and a galvanometer are joined in series and the combination is
connected across X. The galvanometer shows no deflection when X =60 2 andY =224 ) orwhenX=
40 Q andY =140 € . Calculate the values of Eand r.

The resistance of a tungsten filament at 160°C is 132 €2 . What will be its resistance at 400°C? The temperature
coefficient of resistance of tungsten is 4.5 x 103 °C1.

The temperature coefficient of a resistance wire is 0.00125°C™. At 300 K its resistance is 1 € . At what
temperature the resistance of wire willbe 2 0 ?

A metal wire of diameter 2 mm and length 50 cm has a resistance 0.31 £ at25°C and 0.51 Q at 125°C. Find
(i) the temperature coefficient of resistance

(i), resistance at 0°C and

(iii) resistivity at 0°C and 25°C.

A resistance coil marked 3 £ is found to have a true resistance of 3.115 2 at 300 K. Calculate the temperature
at which marking is correct. Temperature coefficient of resistance of the material of coils is 4.2 x 103 °C™.

(a) At what temperature would the resistance of a copper conductor be double of its value at 0°C?
(b) Does this same temperature hold for all copper conductors, regardless of the size and shape? Temperature
coefficient of copper is 4.0 x 103/°C.

A carbon resistance of 4.7 k €2 is to be marked with strips or bands of different colours for its identification.
Write the sequence of colours.

A voltage of 30 V is applied across a carbon resistor with first, second and third strips or bands of blue, black and
yellow colours respectively. Find the value of current through the resistor.

A current of 5 mA is passed through a colour coded carbon resistor with first, second and third rings of black, brown
and red. What is the voltage drop across the resistor?

What is the colour of the third band of a coded resistor of resistance 0.34 2 ?

A parallel combination of three resistors take a current of 7.5 A from a 30 V supply. If the two resistors are
10 Q and 12 € , find the third one.

A wire of resistance 2.20 §2 has a length 2 m. Calculate the length of the similar wire which connected in parallel
with 2 m length wire, will give a resistance of 2.0 Q .

When a current of 0.5 A is passed through two resistances in series, the potential difference between the ends of
the series arrangement is 12.5 V. On connecting them in parallel and passing the current of 1.5 A, the potential
difference between their ends is 6 V, calculate the two resistances.

A uniform wire of resistance 4 € is bent into the from of a circle of radius r. A specimen of the same wire is
connected along the diameter of the circle. What is the equivalent resistance across the ends of this wire?

You are given n resistors each of resistance r. These are first connected to get minimum resistance. In the second
case, these are again connected differently to get maximum possible resistance. Compute the ratio between the
minimum and maximum values of resistance so obtained.

It is found that when R =4 ) , the currentis 1 A and when R is increased to 9 €2 , the current reduces to 0.05 A.
Find the values of the emf E and internal resistancer.

A battery of emf €, and internal resistance r, gives a current of 0.5 A with an external resistor of 12 €} and a current
of 0.25 A with an external resistor of 25 €} . Calculate (i) internal resistance of the cell and (ii) emf of the cell.

The potential difference across the terminals of a battery is 9.0 V, when a current of 3.5 A flows through it from its
negative terminal to the positive terminal. When a current of 2 A flows through it in the opposite direction, the
terminal potential difference is 12 V. Find the internal resistance and emf of the battery.

A voltmeter with resistance 500 {2 is used to measure the emf of a cell of internal resistance 4 2 . What will be
the percentage error in the reading of the voltmeter.
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n identical cells are joined in series with two cells A and B with reverse polarities. EMF of each cell is E and internal
resistance r. What is the potential difference across the cell A or B?

A cell of emf 2 V and internal resistance 0.1 ) supplies a current through a coil of resistance 11.9 2 . The
current is being measured by an ammeter whose resistance is 6 {2 . What reading does it give? What is the
percentage difference from the actual current, when the meter is not used?

You are given several identical resistances each of value R =10 {2 and each capable of carrying a maximum
current of one ampere. It is required to make a suitable combination of these resistances so as to have a resistance
of 5 Q0 capable of carrying a current of 4 amperes. Find the minimum number of resistances of the type R that will
be required for the job.

Calculate the relaxation time and mean free path at room temperature (i.e. 27°C), if the number of free electrons per

unit volume is 8.5 x 1028/m3 and resistivity p = 1.7 x 1078Q — m . Given that mass of electron =9.1 x 10°
3Tkg,e=1.6x10"°Cand k =1.38 x 1023 JK1.

Twelve cells each having the same e.m.f. are connected in series and are kept in a closed box. Some of the cells are
connected in reverse order. The battery is connected in series with an ammeter, an external resistance R and two
cells of the same type as in the battery. The current when they aid each other is 3 ampere and current is 2 ampere
when the two oppose each other. How many cells are connected in reverse order?

Voltmeters V4 and V, are connected in series across a D.C. line. V; reads 80 V and has a per volt resistance of
200 ©2 .V, has atotal resistance of 32 k 2 . What is the line voltage?

A motor operating on 120 V draws a current of 3 A. If the heat is developed in the motor at the rate of 12 cal/s, what
is its efficiency?

A generator is supplying power to a factory by cables of resistance 20 ) . If the generator is generating 50 kW
power at 5000 V, what is the power received by factory?

An electric motor operating on a 50 V d.c. supply draws a current of 12 A. If the efficiency of the winding of the
motor.

Calculate the amount of heat produced per second when a bulb of 100 W, 220 V glows, assuming that only 20% of
electric energy is converted into light. J = 4.2 J cal ™.

An electric motor operates on a 50 V supply and draws a current of 15 A. If the motor yields a mechanical power of
150 W, estimate the power dissipated across its windings. Also find the efficiency of the motor?

Find the resistance of 240 V - 200 watt electric bulb when glowing. If this resistance is 10 times the resistance at 0°
C and the temperature of the glowing filament is 2000°C, then find the temperature coefficient of resistance of the
filament.

Three equal resistance connected in series across a source of e.m.f. consume 20 watt. If the same resistors are
connected in parallel across the same source of e.m.f., what would be the power dissipated?

In a house having 220 V line, the following appliances are working
(i) a 60 W bulb

(i) a 1000 W heater

(iii) a 40 W radio.

Calculate

(a) the current drawn by heater and

(b) the current passing through the fuse line.

A dry cell of emf 1.6 V and internal resistance of 0.10 £2 is connected to a resistor of resistance R €2 . If the
current drawn from the cell is 2 A, then

(i) What is the voltage drop across R?

(i) What is the rate of energy dissipation in the resistor?

An electric bulb is marked to 100 W, 230 V. If the supply voltage drops to 115V, what is the heat and light energy
produced by the bulb in 20 minutes. Calculate the current flowing through it.

An electric bulb and electric heater are rated 100 W, 220 V and 500 W, 220 V respectively. Both are connected in
series to a 220 V d.c. mains. Calculate the power consumed by (i) electric bulb and (ii) heater.
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An electric kettle was marked 500 W, 220 V and was found to raise 1 kg of water at 20°C to the boiling point in 20
minutes. Calculate the heat efficiency of the kettle. Sp. heat of water = 4200 J kg™ K.

A room is lighted by 200 W, 124 V incandescent lamps fed by a generator whose output voltage is 130 V. The
conducting wires from the generator to the user are made of aluminium wire of total length 150 m and cross-
sectional area 15 mmZ. How many such lamps can be installed? What is the total power consumed by the user? sp.
resistance of aluminium is 2.9 x 108 Qm .

A house is fitted with 20 lamps of 60 watt each, 10 fans consuming 0.5 ampere each and an electric kettle of
resistance 110 §2 . If the energy is supplied at 220 V and costs 150 paise per kWh, calculate monthly bill for
running these appliances for 6 hours a day (1 month = 30 days).

A house wiring, supplied with a 220 V supply line is protected by a 9 ampere fuse. Find the maximum number of 60
W bulbs in parallel that can be turned on.

Find the cost of electricity for running an electric motor of 1 hp for 5 hrs a day at the rate of Rs. 1.50 per unit of
electricity for the month of November.

A cell sends a current through a resistance R, for time t, next the same cell sends current through another
resistance R, for the same time t. If the same amount of heat is developed in both the resistances, then find the
internal resistance of the cell.

Water boils in an electric kettle in 15 minutes after switching on. If the length of the heating wire is decreased to 2/3
of its initial value, then in how much time the same amount of water will boil with the same supply voltage.

Two bulbs of 500 watt and 200 watt are manufactured to operate on 220 volt line. Find the ratio of heat produced in
500 watt and 200 watt, in two cases, when firstly they are joined in parallel and secondly in series to the supply
voltage of 220 V.

Two resistance Ry and R, may be connected either in series or in parallel across a battery of zero internal
resistance. It is required that the joule heating for the parallel combination be five times that for series combination.
If Ry is 100 €2, find R,.

An electric bulb rated for 500 watt and 100 volt is used in a circuit having a 250 V supply. Calculate the resistance R
that may be put in series with bulb so that the bulb delivers 500 watt.

The same mass of copper is drawn into two wires 1T mm and 2 mm thick. These two wires are connected in series
to the source of current. What is the ratio of the heat produced in the wires?

(i) A storage battery of emf 8 V, internal resistance 1 {2 is being charged by a 120 V d.c. source, usinga 15 2
resistor in series in the circuit. Calculate the current in the circuit.

(ii) terminal voltage across the battery during charging and

(iiif) chemical energy stored in the battery in 5 minutes.

How many electrons pass through a lamp in 1 min, if the current is 300 mA. Given, the charge on an electron is
1.6 x 1071°C

In a Wheatstone bridge circuit p = 10Q2 ,Q = 122 and,R = 8Q2 then find the value of S which is parallel
toR.

An aluminium wire of diameter 0.24cm is connected in series to a copper wire of diameter 0.16cm. The wires carry
an electric current of 10A. Determine the current density in aluminium wire.

A potential difference of 3 V is applied across a conductor through which 5 A of current is flowing. Determine the
resistance of the conductor.

The given network (shown in figure below) is representing the three resistors with resistances 2€2, 2 and 4
Q, respectively are connected in parallel with a 12 V battery. Determine the equivalent resistance of the network.
20
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The Wheatstone bridge circuit have the resistances in various arms as shown in figure. Calculate the current
through the galvanometer.
B

1)

A resistor of 5§ is connected in series with a parallel combination of a number of resistors each of 52 . if the total
resistance of the combination is 6£2, how many resistors are in parallel?

In a Wheatstone bridge circuit, P = 7€) ,Q=8 Q,R =122 and S = 7§ . Find the additional resistance to be used in
series with S, so that the bridge is balanced.

A resistance coil is made by joining in parallel two resistance each of 10 {2 . An emf of 1 V is applied between the
two ends of coil for 5 minutes. Calculate the heat produced in calories.

When two resistance wires are in the two gaps of a meter bridge, the balance point was found to be 1/3 m from the
zero end. When a 62 coil is connected in series with the smaller of the two resistances, the balance point is shifted
to 2/3 m from the same end. Find the resistance of the two wires.

The reading on a high resistance voltmeter, when a cell is connected across it, is 2.2 v. When the terminals of the
cell are connected to a resistance of 5 Q as shown in figure given alongside, the voltmeter reading drops to 1.8 V.
Find the internal resistance of the cell.

A=
\2

AW )—
R=50Q K

Write any two factors on which internal resistance of a cell depends. The reading on a high resistance voltmeter,
when a cell is connected across it, is 2.2 V. When the terminals of the cell are also connected to a resistance of 5
Q as shown in the circuit, the voltmeter reading drops to 1.8 V. Find the internal resistance of the cell.

In a potentiometer arrangement, a cell of emf 2.25 V gives a balance point at 30 cm length of the wire.If the cell is
replaced by another cell and the balance point shifts to 60 cm, what is the emf of the second cell?

A cell of emf E and Internal resistance r gives a current of 0.5 A with an external resistance of 12 €} and a current of
0.25 A with an external resistance of 25 {2 Calculate the

(i) internal resistance of the cell

(i) emf of the cell

A cell can be balanced against 110 cm and 100 cm of potentiometer wire, respectively when in open circuit and
when short-circuited through a resistance of 10€2 . Find the internal resistance of the cell

Find the current flow through a copper wire of length 0.2m, area of cross-section TmmZ2, when connected to a
battery of 4V. Given that electron mobility is 4.5 x 10 6m2s- 1V 1 and charge on an electron is
1.6 x 107 . The number density of electron in copper wire is 8.5 X 10® m3

(i) Consider circuit in the figure. How much energy is absorbed by electrons from the initial state of no current
(Ignore thermal motion) to the state of drift velocity?

(ii) Electrons give up energy at the rate of RIZ per second to the thermal energy. What time scale would number
associate with energy in problem (i)? Given, n = number of electron per volume = 102° per m3. Length of circuit =

10cm cross-section = A = (1 mm)?2
R=6Q
I
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A circuit using a potentiometer and battery of negligible internal resistance is set up as shown to develop a
constant potential gradient along the wire AB. Two cells of emf's E; and E, are connected in series as shown in
combinations (1) and (2).

The balance points are obtained, respectively at 400 cm and 240 cm from the point A. Find

(i) E1/ E,

(ii) balancing length for the cell E; only.

The sequence of coloured bands in two carbon resistors Ry and R, is
(i) brown, green, blue and

(ii) orange, black, green.

Find the ratio of their resistances.

Using Kirchhoff's rule, calculate the potential difference across the 8{2 resistance in the given circuit.
A zn B

6Q

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?
5Y 02 g 50
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A potentiometer wire of length 1 m has a resistance of 10€) . It is connected to 6 V battery in series with a
resistance of 5¢) . Determine the emf of the primary cell, which gives a balance point at 40 cm.

In the circuit shown, R1=4 €}, Ry =R3=5, R4 =102 and E = 6 V. Work out the equivalent resistane of the circuit
and the current in each resistor.
By
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Figure shows two circuits each having a galvanometer and a battery of 3 V. When the galvanometer in each
arrangement do not show any deflection, obtain the ratio R1/R,.

In a meter bridge, the null point is found at a distance of 40 cm from A. If a resistance of 12€) is connected in
parallel with S, the null point occurs at 50 cm from A. Determine the values of R and S.

R 120
§

A K—Q B
|
{

Define relaxation time of the free electrons drifting in a conductor. How is it related to the drift velocity of free
electrons? Use this relation to deduce the expression for the electrical resistivity of the material.

Define the term current density of a metallic conductor. Deduce the relation connecting current density (J) and the
conductivity o of the conductor, when an electric field E, is applied to it.

Define the terms

(i) drift velocity,

(i) relaxation time.

A conductor of length L is connected to a de source of emf E. If this conductor is replaced by another conductor of
same material and same area of crosssection but of length 3 L, how will the drift velocity change?
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Write any two factors on which internal resistance of a cell depends. The reading on a high resistance voltmeter,
when a cell is connected across it, is 2.2 V. When the terminals of the cell are also connected to resistance of 5
Q) as shown in the circuit, the voltmeter reading drops to 1.8 V. Find the internal resistance of the cell.

Two cells of emfs E; and E, having internal resistances ry and r, respectively are connected in parallel as shown.
Deduce the expressions for the equivalent emf and equivalent internal resistance of a cell which can replace the
combination between the points B and B,.

In the electric network shown in the figure, use Kirchhoff's rules to calculate the power consumed by the resistance
R=40Q.

=

Answer following:

(a) Why are the connections between the resistors in a meter bridge made of thick copper strips?
(b) Why is it generally preferred to obtain the balance point in the middle of the meter bridge wire?
(c) Which material is used for the meter bridge wire and why?

The galvanometer, in each of the two given circuits, does not show any deflection. Find the ratio of the resistors
R; and R,, used in these two circuits.

;\S’ |

Using Kirchhoff's rules determine the value of unknown resistance R in the circuit so that no current flows through 4
Q resistance. Also, find the potential difference between A and D.

Calculate the value of the resistance R in the circuit shown in the figure so that the current in the circuit is 0.2 A.
What would be the potential difference between points B and E?
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What is Wheatstone bridge? Deduce the condition for which Wheatstone bridge is balanced.
The given figure shows a network of resistances Ry, Ry, Rzand Ry .

Using Kirchhoff's laws, establish the balance condition for the network.

Use Kirchhoff's law to obtain the balance condition for Wheatstone bridge.

In the circuit shown, Ry = 42, Rp = Rz = 152 Ry =30€) and E = 10 V. Calculate the equivalent resistance of the
circuit and the current in each resistor.

State Kirchhoff's rules. Use these rules to write the expressions for the currents 14, I, and Iz in the circuit diagram

shown in figure below.
I E 2V n=4Q
] —— W
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(a) State the underlying principle of a potentiometer. Why is it necessary to

(i) use a long wire,

(ii) have uniform area of cross-section of the wire and

(iii) use a driving cell whose emf is taken to be greater than the emf of the primary cells?

(b) In a potentiometer experiment, if the area of the cross-section of the wire increases uniformly from one end to
the other, draw a graph showing how potential gradient would vary as the length of the wire increases from one end.

State the underlying principle of a potentiometer. Write two factors on which the sensitivity of a potentiometer
depends.

i SA )
—H W —{ G ]

In the potentiometer circuit shown in the figure, the balance point is at X. State, giving reason, how the balance point
is shifted, when:

(i) resistance R is increased?

(i) resistance S is increased, keeping R constant?

In the figure, a long uniform potentiometer wire AB is having a constant potential gradient along its length. The null
points for the two primary cells of emf E; and E, connected in the manner shown are obtained at a distance of 120
cm and 300 cm from the end A. Find

(i) E1/E; and

(i) position of null point for the cell E; How is the sensitivity of a potentiometer increased?

Rh
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Write the principle of working of a potentiometer. Describe briefly, with the help of a circuit diagram, how a
potentiometer is used to determine the internal resistance of a given cell.

Find the relation between drift Velocity and relaxation time of charge carriers in a conductor. A conductor of length
is connected to a DC source of emf E. If the length of the conductor is tripled by stretching it, keeping E constant,
explain how its drift velocity would be affected.

In the two electric circuits shown in the figure, determine the readings of ideal ammeter (A) and the ideal voltmeter

V).

(i) Deduce the relation between current | flowing through a conductor and drift velocity v4 of the electrons.
(ii) Figure shows a plot of current | flowing through the cross-section of a wire versus the time t. Use the plot to find
the charge flowing in t, see through the wire.

I[A‘\T
9 5 10 ¢ s)

Derive the relation between current density j and potential difference V across a current carrying conductor of length
| area of cross-section A and the number density n of free electrons.
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Calculate the steady current through the 2Q resistor in the circuit shown in the figure.
20
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Three resistors Ry, Ry and Rj are connected in parallel, across a source of emf E and negligible internal resistance.
Obtain a formula for the equivalent expressions for the current through each of the three resistors.

A straight line plot showing the terminal potential difference (V) of a cell as a function of current (1) drawn from it is
shown in the figure. Using this plot, determine

(i) the emf and

(ii) internal resistance of the cell.

Using Kirchhoff's rules, determine the value of unknown resistance R in the circuit, so that no current flows through
4Q resistance. Also, find the potential difference between points A and D.

1Q

F _E k—TQ
4Q
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State Kirchhoffs rules. Apply Kirchhoff s rules to the loops ACBPA and ACBQA to write the expressions for the
currents l4.l; and I3 in the network.

Ey 6V
P

State Kirchhoff's rules. Apply these rules to the loops PRSP and PRQP to write the expressions for the currents |1 I,
and I3 in given circuit.
EVY—‘Lr %00 %e\m
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(i) State Kirchhoff's rules.
(ii) A battery of 10 V and negligible internal resistance is connected across the diagonally opposite corners of a
cubical network consisting of 12 resistors each of 1Q resistance. Use Kirchhoff s rules to determine
(a) the equivalent resistance of the network and
(b) the total current in the network

Two cells of emf E;, E; and internal. resistances rq and r, respectively are connected in parallel as shown in the
figure.

Eiiirs

Ep,r.

Deduce the expressions for

(i) the equivalent emf of the combination.

(ii) the equivalent resistance of the combination and
(iii) the potential difference between the points A and B.

State Kirchhoff's rules. Use Kirchhoff's rules to show that no current flows in the given circuit.
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737) In the figure shown, an ammeter A and a resistor of 4Q are connected to the terminals of the source. The emf of the

source is 12 V having an internal resistance of 2Q. Calculate the voltmeter and ammeter readings.
()
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738) Write the principle of working of a metre bridge.
(i) In a metre bridge, the balance point is found at a distance |; with resistance R and S as shown in the figure.
An unknown resistance X is now connected in parallel to the resistance S and the balance point is found at a
distance l,. Obtain a formula for X in terms of |4, I, and S.
+ ’ 4 18
739) With the help of circuit diagram, explain how a potentiometer can be used to compare emf of two primary cells?
740) Two heating elements of resistances and Ry when operated at a constant supply of voltage V, consume powers P,
and Py, respectively. Deduce the expressions for the power of their combination when they are in turn, connected in
(i) series and
(ii) parallel across their same voltage supply.
741) " ;
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The figure shows experimental set up of a meter bridge. When the two unknown resistances X and Yare inserted,
the null point D is obtained 40 cm from the end A.
When a resistance of 10 0 is connected in series with X, the null point shifts by 10cm.
Find the position of the null point when the 100 resistance is instead connected in series with resistance Y.
Determine the values of the resistances X and Y.
742) (i) State the principle of working of a meter bridge.
(i) In a meter bridge balance point is found at a distance I, with resistances R and S as shown in the figure. When
an unknown resistance X is connected in parallel with the resistance S, the balance point shifts to a distance I,, Find
expression for X in terms of l4, |, and S.
- A
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743) (i) In the circuit diagram given below AB is a uniform wire of resistance 15Q and length 1m is connected to a cell E;
of emf 2V and negligible internal resistance and a resistance R.
The balance point with another cell E; of emf 75 mV is found at 30 em from end A. Calculate the value of R.
£y R
! X
Al— ‘.J B
(i) Why is potentiometer preferred over a voltmeter for comparison of emf of cells?
(iii) Draw a circuit diagram to determine internal resistance of a cell in the laboratory.
744)

(i) State the working principle of a potentiometer. With the help of the circuit diagram, explain how a potentiometer
is used to compare the emfs of two primary cells. Obtain the required expression used for comparing the emfs.

(i) Write two possible causes for one sided deflection in a potentiometer experiment.

(iii) Why is potentiometer preferred over a voltmeter for comparison of emf of cells?

(iv) Draw a circuit diagram to determine internal resistance of a cell in the laboratory.
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754)

In the given circuit, a meter bridge is shown in the balanced state. The metre bridge wire has a resistance of.
Calculate the unknown resistance X and the current drawn from the battery of a negligible internal

resistance if the magnitude of Y is 6 2 . If at the balancing point, we interchange the position of the galvanometer
and the cell, how it will affect the position of the galvanometer?

With the help of the circuit diagram, explain the working principle of meter bridge. How is it used to determine the
unknown resistance of a given wire? Write the necessary precautions to minimize the error in the result

Three long straight parallel wires are kept as shown in the figure. The wire (3) carries a current |

Y

|
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(i) The direction of flow of current | in wire (3), is such that the net force, on wire (1), due to the other two wires,is
zero.

(ii) By reversing the direction of I, the net force, on wire (2), due to the other two wires becomes zero. What will be
the direction current |, in the two cases? Also obtain the relation between the magnitudes of currents

_[1 , I2 and I

The reading of the (ideal) ammeter, in the circuit shown here, equals

— 3K

R

e
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(i) I when key K1is closed but key K2is open.
(ii)% when both keys K1and K2are closed.Find the expression of the resistance of
X in terms of the resistances of R and S.

The potential difference across a resistor 'r' carrying current 'l is Ir

(i) Now if the potential difference across 'r' is measured using a voltmeter is less than true value.
(i) Find the percentage error in measuring the potential difference by a voltmeter.

(iii) At what value of R, , does the voltmeter measures the true potential true potential difference?

(i) Why do the 'free electrons', in a metal wire, 'flowing by themselves', not cause any current flow in the wire? Define
'drift velocity' and obtain an expression for the current flowing in a wire, in a terns of the 'drift velocity' of the free
electrons.

(i) Use the above expression to show that the 'resistivity', of the material of wire, is inversely proportional to the
'relaxation time' for the 'free electonics' in the metal.

How will you represent a resistance of 3700 Q + 10% by colour code?

A wire carries a current of 0.5 A, when a potential difference of 1.5 Vis applied across it. What is its conductance? If
the wire is of length 3m and area of cross-section 5.4 mmZ. then calculate its conductivity.

(a) Define the term conductivity of a metallic wire. Write its Sl unit.

(b) Using the concept of free electrons in a conductor, derive the expression for the conductivity of a wire in terms
of number density and relaxation time. Hence, obtain the relation between current density and the applied electric
field E.

Two bars of radius r and 2r are kept in contact as shown in the figure. An electric current | is passed through the
bars. Find the ratio of heat produced in bars AB and BC.

— 2 —
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In an aluminium (A1)bar of square cross section, a square hole is drilled and is filled with iron (Fe) as shown in the
figure. The electrical resistivities of A1 and Fe are 2.7 x 108 Q-m and 1.0 x 107 Q-m, respectively.
Calculate the electrical resistance between the two faces P and Q of the composite bar.

(ii) Q

Two identical cells, when joined together in series or in parallel give the same current, when connected to external
resistance of 2 Q. Find the internal resistance of each cell.

36 cells, each of internal resistance 0.5 Q and emf 1.5 V each are used to send current through an external circuit of
2 Q resistance. Find the best mode of grouping them and the current through the external circuit.

In the circuit shown in figure, E; = 10V, E; = 4V, r1 =1, = 1Q and R = 2Q).
Find the potential difference across battery 1 and battery 2.
E] [1 E.‘ ,":
s =

Which type of combination of cells is used in the following three cases.

(i) If the external resistance is much larger than the total internal resistance?
(i) If the external resistance is much smaller than the total internal resistance?
(iiii) If the external resistance is equal to the total internal resistance?

What do you mean by terminal potential difference of a cell? Under what conditions will the terminal potential
difference of a cell be greater than its emf?

Find currents in different branches of the electric circuit shown in figure.

Q
A

In the circuit shown in figure E, F, G, H are cells of emf 2, 1, 3 and 1 V respectively, and their internal resistances are
2,1,3 and 1 Q, respectively. Calculate

13

. T

Ty,
.

plr — }»
(i) the potential difference between B and D and
(ii) the potential difference across the terminals of each cells G and H.

A resistance of R draws current from a potentiometer. The potentiometer wire AB, has a total resistance of Ry. A
voltage Vis supplied to the potentiometer. Derive an expression for the voltage across R, when the sliding contact is
in the middle of potentiometer wire.

V
|
|
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State the underlying principle of a potentiometer. Write two factors on which the sensitivity of a potentiometer
depends. In the potentiometer circuit shown in the figure, the balance point is at X. State, giving reason, how the
balance point is shifted when

(i) resistance R is increased?
(ii) resistance S is increased, keeping R constant?

(i) State the working principle of a potentiometer. With the help of a circuit diagram, explain how a potentiometer is
used to compare the emf of two primary cells. Obtain the required expression used for comparing the emfs.
(ii) Write two possible causes for one sided deflection in a potentiometer experiment.

Define the term current sensitivity of a galvanometer. In the circuits shown in the figures, the galvanometer shows
no deflection in each case. Find the ratio of Ry and R,.

Jou!

A number of identical cells, n, each of emf E, and internal resistance r connected in series are charged by a dc
source of emf E', using a resistor R.

(i) Draw the circuit arrangement.

(i) Deduce the expressions for

(a) the charging current, and

(b) the potential difference across the combination of the cells.

In the given circuit in the steady state, obtain the expressions for
(a) the potential drop

(b) the charge and

(c) the energy stored in the capacitor, C.

A potential difference Vis applied across a conductor of length L and diameter D. How are the electric field E and the
resistance R of the conductor affected when

(i) V is halved

(ii) L is halved

(iii) D is doubled. Justify your answer.

State the underlying principle of a potentiometer. Describe briefly, giving the necessary circuit diagram, how a
potentiometer is used to measure the internal resistance of a given cell.

For the potentiometer circuit shown in the given figure, points X and Y represent the two terminals of an unknown
emf E'. A student observed that when the jockey is moved from the end A to the end B of the potentiometer wire, the
deflection in the galvanometer remains in the same direction.

4+ E———
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What may be the two possible faults in the circuit that could result in this observation?

If the galvanometer deflection at the end B is (i) more, (ii) less, than that at the end A, which of the two faults, listed
above, would be there in the circuit?

Give reasons in support of your answer in each case.
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Two resistances 5Q and 7Q are joined as shown to two batteries of emf 2V and 3 V. If the 3 V battery is short
circuited. What will be the current through 5Q?

The current flowing through a conductor is 2mA at SOV and 3mA at 60V. Is it an ohmic or non-ohmic conductor?
Give reason.

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

10v 0-2A
—F >*‘A B
*5()? = f
10 /__A.,)U“% O
5V v
TR
R02AD 100 C

Find the charge on the capacitor as shown in the circuit.

|_H'_\.w‘r- ‘

20 O

N

(i) Calculate the equivalent resistance of the given electrical network between points A and B.
(ii) Also calculate the current through CD and ACB, if a 10 V dc source is connected between A and B, and the value
of Ris assumed as 2 Q.

AAAA—L—AAAAN— w

In the circuit shown in the figure, the galvanometer G gives zero deflection. If the batteries A and B have negligible
internal resistance, find the value of the resistor R.

T \
J |
. 3 Loy

In the given network, find the values of the currents, |4, I, and I5.

2Q E, =2V
' — B

- .u/%am

In the given circuit, with steady current, calculate the potential difference across the capacitor and the charge stored
init.

Two primary cells of emfs E; and E, (E; > E) are connected to the potentiometer wire AB as shown in the figure.

e —

@ |
e — Y
If the balancing lengths for the two combinations of the cells are 250 cm and 400 cm, find the ratio of E; and E,.




782) Potentiometer wire, PQ of 1 m length is connected to a standard cell E; Another cell, E; of emf 1.02 V is connected

as shown in the circuit diagram with a resistance r and a switch, S. When switch, S open, null position is obtained at
a distance of 51 cm from P.

Calculate

(i) potential gradient of the potentiometer wire, and

(i) emf of the cell E;

(iii) When switch S is closed, will null point move towards P or towards Q?

Give reason for your answer.

A

.
e 0
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783) What is meant by the sensitivity of a potentiometer? A battery E; of 4 V and a variable resistance Rh are connected
in series with the wire AB of the potentiometer. The length of the wire of the potentiometer is 1 m. When a cell E; of
emf 1.5V is connected between points A and C, no current flows through E; Length of AC = 60cm,

(i) Find the potential difference between the ends A and B of the potentiometer.
(i) Would the method work, if the battery E; is replaced by a cell of emf of 1V?

784) The potentiometer wire of length 100 cm has a resistance of 10 Q. It is connected in series with a resistance 5Q and

an accumulator of emf 3 V having negligible resistance.
]
A source of 1.2 V is balanced against a length L of the potentiometer wire. Find the value of L.

785) Two cells of EIM.F. 10 V and 2 V and internal resistances 10 Q and 5 Q respectively, are connected in parallel as
shown. Find the effective voltage across R.

L
I 1oy 100
786) Figure shows the circuit diagram of a potentiometer for determining the emf € of a cell of negligible internal
resistance.
| !
Ty T
(i) What is the purpose of u s in g high resistance R,?
(i) How does the position of balance point (J) change when the resistance R, is decreased?
(iii) Why cannot the balance point be obtained
(1) When the emf E is greater than 2 Y, and
(2) When the key (K) is closed?

787) Three lamps each of resistance R are connected as shown. If lamp 2 fuses, then how will the brightness of lamp 1
gets affected?

788) Determine the electric current that will flow when a cell of emf E; (of negligible resistance) is connected in parallel

to a battery of emf E, with internal resistance r.
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Three identical resistors Ry, R, and R3 are connected to a battery as shown in figure. What will be the ratio of
voltages across R1 and R3?

RN ¢
= AAAA
R R

LA —

Under what condition(s) will the current I, and |, be in the directions as shown in the diagram here?
— i _J»\,W\ -
L e il—aran
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In the network given below, use Kirchhoff's laws to calculate the values of electric currents |4, |, and I5.

The figure shows an infinite circuit which is formed by the repetition of same chain consisting R; and R,. If Ry =4 Q
and R, = 3 Q, then calculate the resistance between the points M and N.

R R R

:\10—...7‘.’—7 AR T

Calculate the drift velocity of electrons in a copper wire having cross-sectional area 3.14 x 10°® m2? and carrying a
current of 16A.

Avogadro's number = 6.023 x 102

Atomic weight of copper = 64u,

Density of copper = 8.96 x 10% kgm?,

e=1.6 x 107°C

Two bulbs are marked 220V-100W and 220V-50W, respectively. They are connected in series to 220V mains.
Determine the ratio of heat generated in them.

Under what condition will the current in a wire be the same when connected in series and in parallel of n identical
cells having internal resistance r and external resistance R?

A voltmeter of resistance 998 {2 is connected across a cell of emf 2V and internal resistance 22 . Find the
potential difference across the voltmeter and also across the terminals of the cell. Estimate the percentage error in
the reading of the voltmeter.

(V)—
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Find the current in branch BM in the network shown
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Find the current flowing through the branches AB and BC in the network shown.
A 50 B 50 ¢
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In the given network, calculate
(i) effective resistance between points A and M, and
(i) power supplied by the battery.

G

h
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800) A wire of length L, has a resistance R, It is gradually stretched till its length becomes 2L,
(i) Plot a graph showing variation of its resistance Rwith its length L during stretching.
(i) What will be its resistance when its length becomes 2 L,?
Case Study Questions 17 x4 =68
801)

The flow of charge in a particular direction constitutes the electric current. Current is measured in Ampere.
Quantitatively, electric current in a conductor across an area held perpendicular to the direction of flow of charge is
defined as the amount of charge is flowing across that area per unit time.

Current density at a point in a conductor is the ratio of the current at that point in the conductor to the area of cross
section of the conductor of that point.

The given figure shows a steady current flows in a metallic conductor of non uniform cross section. Current density
depends inversely on area, so, here \(J_{1} > J_{2}, \text { as } A_{1}.

(i) What is the current flowing through a conductor, if one million electrons are crossing in one millisecond through a
cross-section of it ?

(@)2.5x101°A (b) 1.6 x 1010 A

(€)7.5X10°A (d)8.2x10 1A

(ii) SI unit of electric current is

(a)Cs  (b)Ns2 (c) Cs™ cls

(iii) A steady current flows in a metallic conductor of non-uniform cross-section. Which of these quantities is
constant along the conductor?

(a) Electric  (b) Drift (c) (d) Current

field velocity Current density

(iv) A constant current | is flowing along the length of a conductor of variable cross-section as shown in the figure.
The quantity which does not depend upon the area of cross-section is

“

(a) electron density  (b) current density

(c) drift velocity (d) electric field

(v) When a current of 40 A flows through a conductor of area 10 mZ2, then the current density is
(@4A/m?2 (b)1A/m?2 (c)2A/m2 (d) 8 A/m?2



802) According to Ohm's law, the current flowing through a conductor is directly proportional to the potential difference

across the ends of the conductoriel x V = % =R where R is resistance of the conductor Electrical
resistance of a conductor is the obstruction posed by the conductor to the flow of electric current through it. It
depends upon length, area of cross-section, nature of material and temperature of the conductor We can write
R x % or R= p% where p is electrical resistivity of the material of the conductor.

(i) Dimensions of electric resistance is

(a) [ML?> T2 A™?] (b) [ML?*T3A7? (c)  MT'L2T ' A] (d) [M1L2T?A™)
(ii) If 14 A current flows through a conductor when potential difference of2 volt is applied across its ends, then the
resistance of the conductor is

(a)2x10°Q  (b)3x10°Q (c)1.5x10°Q  (d)5 x 107Q2

(iiii) Specific resistance of a wire depends upon

(a) (b) cross-sectional  (c) (d) none of

length area mass these

(iv) The slope of the graph between potential difference and current through a conductor is
(a) a straight line (b) curve

(c) first curve then straight (d) first straight line then

line curve

(v) The resistivity of the material of a wire 1.0 m long, 0.4 mm in diameter and having a resistance of 2.0 ohm is
(a) 1.57 x 107°Qm (b) 5.25 x 107 "Qm (c) 7.12 x 107°Qm (d) 2.55 x 107 "Qm

803) The resistance of a conductor at temperature t°C is given by Ri= R, (1 + ¢ t)

where Ry is the resistance at t°C, R, is the resistance at 0°C and « is the characteristics constants of the material
of the conductor.

Over a limited range of temperatures, that is not too large. The resistivity of a metallic conductor is

approximately given by pr = po(1 + at)

where a is the temperature coefficient of resistivity. Its unit is K lor°C™

For metals, « is positive i.e., resistance increases with rise in temperature.

For insulators and semiconductors, a is negative i.e., resistance decreases with rise in temperature.
5o Eiaff o= g

(i) Fractional increase in resistivity per unit increase in temperature is defined as

(a) resistivity (b) temperature coefficient of resistivity

(c) conductivity(d) drift velocity

(i) The material whose resistivity is insensitive to temperature is

(a) silicon  (b) copper (c) silver (d) nichrome

(iii) The temperature coefficient of the resistance of a wire is 0.00125 per °C. At 300 K its resistance is 1 ohm.
The resistance of wire will be 2 ohms at

(@)1154K (b) 1100K (c) 1400K (d) 1127 K

(iv) The temperature coefficient of resistance of an alloy used for making resistors is

(a) small and (b) small and (c) large and (d) large and

positive negative positive negative

(v) For a metallic wire, the ratio V/I (V = applied potential difference and | = current flowing) is
(a) independent of temperature

(b) increases as the temperature rises

(c) decreases as the temperature rises

(d) increases or decreases as temperature rises

depending upon the metal
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Emf of a cell is the maximum potential difference between two electrodes of the cell when no current is drawn from
the cell. Internal resistance is the resistance offered by the electrolyte of a cell when the electric current flows
through it. The internal resistance of a cell depends upon the following factors;

(i) distance between the electrodes

(i) nature and temperature of the electrolyte

(iii) nature of electrodes

(iv) area of electrodes.

For a freshly prepared cell, the value of internal resistance is generally low and goes on increasing as the cell is put
to more and more use. The potential difference between the two electrodes of a cell in a closed circuit is called
terminal potential difference and its value is always less than the emf of the cell in a closed circuit. It can be written
asV=E-Jr
(i) The terminal potential difference of two electrodes of a cell is equal to emf of the cell when

(@) I #£0 (b) (c) both (a) and (d) neither (a)nor

1=0 (b) (b)

(ii) A cell of emf E and internal resistance r gives a current of 0.5 A with an external resistance of 12€) and
a current of 0.25 A with an external resistance of 252 .What is the value of internal resistance of the cell?

@)52 (110 ()70  (d)3Q
(iii) Choose the wrong statement.
(a) Potential difference across the terminals of a cell in a closed circuit is always less than its emf.
(b) Internal resistance of a cell decrease with the decrease in temperature of the electrolyte.
(c) Potential difference versus current graph for a cell is a straight line with a -ve slope
(d) Terminal potential difference of the cell when it is being charged is givenas V =E +1r.
(iv) An external resistance R is connected to a cell of internal resistance r, the maximum current flows in the
external resistance, when

@R=r (b)R<r (c)R>r (d) R=l/r

(v) IF external resistance connected to a cell has been increased to 5 times, the potential difference across the
terminals of the cell increases from 10 V to 30 V. Then, the emf of the cell is

(@ 30V (b) 60V (c)50V (d)aov
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Metals have a large number of free electrons nearly 1028 per cubic metre. In the absence of electric field, average
terminal speed of the electrons in random motion at room temperature is of the order of 10° m s When a potential
difference V is applied across the two ends of a given conductor, the free electrons in the conductor experiences a
force and are accelerated towards the positive end of the conductor. On their way, they suffer frequent collisions
with the ions/atoms of the conductor and lose their gained kinetic energy. After each collision, the free electrons are
again accelerated due to electric field, towards the positive end of the conductor and lose their gained kinetic
energy in the next collision with the ions/atoms of the conductor. The average speed of the free electrons with
which they drift towards the positive end of the conductor under the effect of applied electric field is called drift
speed of the electrons.

(i) Magnitude of drift velocity per unit electric field is

(a) current density (b) current (c) resistivity (d) mobility

(i) The drift speed of the electrons depends on

(a) dimensions of the conductor

(b) number density of free electrons in the conductor

(c) both (a) and (b)

(d) neither (a) nor (b)

(iii) We are able to obtain fairly large currents in a conductor because

(a) the electron drift speed is usually very large

(b) the number density of free electrons is very high and this can compensate for the low values of the 6 electron drift
very small magnitude of the electron charge

(c) the number density of free electrons as well as the electron drift speeds are very large and these compensate for ti
magnitude of the electron charge

(d) the very small magnitude of the electron charge has to be divided by the still smaller product of the number densit)
speed to get the electric current

(iv) Drift speed of electrons in a conductor is very small i.e., i = 10 m s™'. The Electric bulb glows immediately.
When the switch is closed because

(a) drift velocity of electron increases when switch is closed

(b) electrons are accelerated towards the negative end of the conductor

(c) the drifting of electrons takes place at the entire length of the conductor

(d) the electrons of conductor move towards the positive end and protons of conductor move towards negative
end of the conductor

(v) The number density offree electrons in a copper conductor is 8.5 x 1028 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?2 and it is
carrying a current of 3.0 A.

(@) 8.1x10%s (b) 2.7 x10%s (c) 9x10%s (d) 3x 103S
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A single cell provides a feeble current. In order to get a higher current in a circuit, we often use a combination of
cells A combination of cells is called a battery, Cells can be joined in series, parallel or in a mixed way.

Two cells are said to be connected in series when negative terminal of one cell is connected to positive terminal of
the other cell and so on. Two cells are said to be connected in parallel if positive terminal of each cell is connected
to one point and negative terminal of each cell connected to the other point. In mixed grouping of cells, a certains
number of identical cells are joined in series, and all such rows are then connected in parallel with each other.

—
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(i) To draw the maximum current from a combination of cells, how should the cells be grouped?
(a) (b) (c) Mixed (d) Depends upon the relative values of internal and external
Parallel Series grouping resistances
(ii) The total emf of the cells when n identical cells each of emf e are connected in parallel is
(a) ne (b) n’e (©E d) =

(iii) 4 cells each of emf 2 V and internal resistance of 12 are connected in parallel to a load resistor of
2Q) . Then the current through the load resistor is

@2A (b)1.5A (c)1A (d) 0.888 A

(iv) If two cells out of n number of cells each of internal resistance 'r' are wrongly connected in series, then total
resistance of the cell is

(a) 2nr (b) nr - 4r (c) nr (dr

(v) Two identical non-ideal batteries are connected in parallel. Consider the following statements.

(i). The equivalent emf is smaller than either of the two emfs.

(i) The equivalent internal resistance is smaller than either of the two internal resistances

(a) Both (i) and (ii) are (b) (i) is correct but (ii) is

correct. wrong

(c) (ii) is correct but (i) is  (d) Both (i) and (ii) are

wrong. wrong.
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In 1942, a German physicist Kirchhoff extended Ohm's law to complicated circuits and gave two laws, which enable
us to determine current in any part of such a circuit. According to Kirchhoff's first rule, the algebraic sum of the
currents meeting at a junction in a closed electric circuit is zero. The current flowing in a conductor towards the
junction is taken as positive and the current flowing away from the junction is taken as negative. According to
Kirchhoff's second rule, in a closed loop, the algebraic sum of the emf's and algebraic sum of the products of
current and resistance in the various arms of the loop is zero. While traversing a loop, if negative pole of the cell is
encountered first, then its emf is negative, otherwise positive.

(i) Kirchhoff's ISt law follows
(a) law of conservation of  (b) law of conservation of

energy charge
(c) law of conservation of  (d) Newton's third law of
momentum motion

(i) The value of current | in the given circuit is

(@)45A ()37A ()20A  (d)2.5A
(iii) Kirchhoff's 11" law is based on

(a) law of conservation of momentum of (b) law of conservation of charge and
electron energy
(c) law of conservation of energy (d) none of these.

(iv) Point out the right statements about the validity of Kirchhoff's Junction rule.

(a) The current flowing towards the junction are taken as positive.

(b) The currents flowing away from the junction are taken as negative.

(c) bending or reorienting the wire does not change the validity of Kirchhoff's Junction
rule

(d) All ofthe above

(v) Potential difference between A and B in the circuit shown here is

— — WA —e—f —wn— ]

(@4Vv  (b)5.6V (c)2.8V )6V
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Wheatstone bridge is an arrangement of four resistances P, Q, Rand S connected as shown in the figure. Their
values are so adjusted that the galvanometer G shows no deflection. The bridge is then said to be balanced when
this condition is achieved happens. In the setup shown here, the points Band D are at the same potential and it can

be shown that P_R

Q S
This is called the balancing condition. If any three resistances are known, the fourth can be found.
The practical form of Wheatstone bridge is slide wire bridge or Meter bridge. Using this the unknown resistance can

be determined as S = ( 10?71) X R ,where | is the balancing length of the Meter bridge.

(i) In a Wheatstone bridge circuit, P = 5§, Q = 62, R = 1092 and S = 52 What is the value of
additional resistance to be used in series with S, so that the bridge is balanced?

()92 (172 ()10Q  (d)5Q

(i) A Wheatstone bridge consisting of four arms of resistances P, Q, R, S is most sensitive when

(a) all the resistances are equal

(b) all the resistances are unequal

(c) the resistances P and Q are equal butR >>P and S

>>Q

(d) the resistances P and Q are equal but R< <P and S

<<Q

(iii) When a metal conductor connected to left gap of a meter bridge is heated, the balancing point
(a) shifts towards (b) shifts towards (c) remains (d) remains at

right left unchanged zero

(iv) The percentage error in measuring resistance with a meter bridge can be minimized by adjusting the balancing
point close to

(@0 (b)-20cm (c) 50cm (d) 80cm

(v) In a meter bridge experiment, the ratio ofleft gap resistance to right gap resistance is 2 : 3. The balance point
from left is

(a) 20 cm (b) 50 cm (c) 40 cm (d) 60 cm
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Potentiometer is an apparatus used for measuring the emf of a cell or potential difference between two points in an
electrical circuit accurately. It is also used to determine the internal resistance of a primary cell. The potentiometer
is based on the principle that, if V is the potential difference across any portion of the wire of length 1 and
resistance R, thenV < lor V = ki where k is the potential gradient. Thus, potential difference across any
portion of potentiometer wire is directly proportional to length of the wire of that portion. The potentiometer wire
must be uniform. The resistance of potentiometer wire should be high.

€ ; R,(0-R

—— — WM —WW
g . 4
Primary circuit
) sl e L P
Secondary circuit ¥ wire
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(i) Which one of the following is true about potentiometer?
(a) Its sensitivity is low
(b) It measures the emf of a cell very accurately
(c) It is based on deflection method
(d) None of the above
(ii) A current of 1.0 mA is flowing through a potentiometer wire of length 4 cm and of resistance 4{) .The potential
gradient of the potentiometer wire is
() 103Vm™'  (b)10°Vm?  (c)2x10°Vm! (d) 4 x 1073Vm™
(iii) Sensitivity of a potentiometer can be increased by
(a) decreasing potential gradient along (b) increasing potential gradient along
the wire the wire
(c) decreasing current through the wire (d) increasing current through the wire
(iv) A potentiometer is an accurate and versatile device to make electrical measurements of EMF because the
method involves
(a) potential gradients
(b) a condition of no current flow through the
galvanometer
(c) a combination of cells, galvanometer and
resistances
(d) cells
(v) In a potentiometer experiment, the balancing length is 8 m, when the two cells E;and E, are joined in series.
When the two cells are connected in opposition the balancing length is 4 m. The ratio of the e. m. f. of two cells
(EvEp) is
(@1:2 (b) 2: 1 (c)1:3 (d)3:1
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811)

Whenever an electric current is passed through a conductor, it becomes hot after some time. The phenomenon of
the production of heat in a resistor by the flow of an electric current through it is called heating effect of current or
Joule heating. Thus, the electrical energy supplied by the source of emf is converted into heat. In purely resistive
circuit, the energy expended by the source entirely appears as heat. But if the circuit has an active element like a
motor, then a part of the energy supplied by the source goes to do useful work and the rest appears as heat. Joule's
law of heating form the basis of various electrical appliances such as electric bulb, electric furnace,

electric press etc.

(i) Which of the following is a correct statement?

(a) Heat produced in a conductor is independent of the current

flowing

(b) Heat produced in a conductor varies inversely as the current

flowing

(c) Heat produced in a conductor varies directly as the square of

the current flowing

(d) Heat produced in a conductor varies inversely as the square of

the current flowing

(i) If the coil of a heater is cut to half, what would happen to heat produced?

(a) (b) (c) Remains  (d) Becomes four

Doubled Halved same times

(iiif) A 25 Wand 100 Ware joined in series and connected to the mains. Which bulbs will glow brighter?

(a) 100W (b) 25 W

(c) both bulbs will glow (d) none will glow

brighter brighter

(iv) A rigid container with thermally insulated wall contains a coil of resistance 1002 carrying current 1A. Change
in its internal' energy after 5 min will be

(@) 0 kJ (b) 10 kJ (c) 20 kJ (d)30kJ

(v) The heat emitted by a bulb of 1.90W in 1 min is

(@)100J  (b) 1000J (c)600J (d) 6000J

When a conductor does not have a current through it, its conduction electrons move randomly, with no net motion in
any direction. When the conductor does have a current through it, these electrons actually still move randomly, but
now they tend to drift with a drift speed Vo in the direction opposite to the applied electric field that causes current.
The drift speed is very small as compared to the speeds in the random motion. For example, in the copper r
conductors of household wiring, electron drift speeds are perhaps 10"% ms' to 103 ms™ where as the random
speed is around 10° ms™ .

(i) The electron drift speed is estimated to be only a few mm S for currents in the range of a few amperes? How is
current established almost the instant a circuit is closed?

(i) The electron drift arises due to the force experienced by electrons in the electric field inside the conductor. But
force should cause acceleration. Why do the electrons acquire a steady average drift speed?

(iiii) If the electron drift speed is so small, and the electron's charge is small, how can we still obtain large amounts
of current in a conductor?

(iv) When electrons drift in a metal from lower to higher potential, does it mean that all the 'free’ electrons of the
metal are moving in the same direction?

(v) Are the paths of electrons straight lines between successive collisions (with the positive ions of the metal) in the
(a) absence of electric field, (b) presence of electric field?
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813)

814)
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A student while doing experiment connected six wire (600 cm) potentiameter to a cell of emf E, and a key, so that
50 mA current started flowing from A to B. Here A and B are two ends of a potentiameter wire. For a cell of emf 2 V
and internal resistance 10 €2, he found null point at 500 cm from A. But when he connected voltmeter across the
cell, the balancing length is decreased by 10 cm.

2V 10Q
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(i) What is the potential gradient along the wire?
(i) Reading of voltmeter is
(iii) Determine the resistance of voltmeter.

(iv) Now, instead of a cell, if only voltmeter is connected with one end to point A and another end to sliding contact
then plot variation of potential difference against length as sliding contact moves away from A. Which physical
quantity will represent slope of this graph?

AB is a metre long wire of a potentiometer. On connecting a cell E; across AC (AC = 60 cm), no current flows from
E, If internal resistance of cell E. is assumed to be negligible, then determine

(i) Potential gradient along wire AB.
(i) EMF of cell E,
(i) Will balancing point change if E; has same internal resistance?

(i) AB is a metre long wire having uniform cross sectional area. An unknown resistance X and a resistance of 2
Q are connected by thick conducting strips. Connect a battery and a galvanometer to measure unknown resistance
X using Wheatstone bridge principle.

e

X 20 l
. AN —B—AAAAA -
A B > D

(i) Assuming all the connections to be correct, if balance point is obtained at 40 cm from point A, then what is the
value of resistance X?
(iii) If one more resistance of 6£) is connected in parallel to X, then determine the balancing length.

In the figure given below, the battery (or other power supply) is not shown, but it is understood that the point at the
top, labeled "36V", is connected to the positive terminal of a 36 V battery having negligible internal resistance, and
the "ground" symbol at the bottom to its negative terminal. The circuit is completed through the battery, even though
it is not shown on the diagram.

(i) In figure (a) what is the potential difference V, - V, when switch S is open?

(i) What is the current through switch S, when it is closed?



816)

(i) What is the potential difference between points a and b when switch S is open?
(i) What are the potentials at points a and b when switch is closed?
(iii) How much charge will flow through capacitor of capacitance 6 IIF as soon as the switch S is closed?

817) An experiment was set-up with the circuit diagram shown in figure. Given that, R, = 10Q, R, =R3=5Q,r=0Qand E =
(i) The points with the same potential are
(@) b,c,d(b) f,h,j(c) d, e, f(d) a,b,]

(i) The current through branch bg is

(a) 1A(b) 1/3 A(c) 1/2 A(d) 2/3 A

(iii) The power dissipated in Ry is

(a) 2W(b) 2.5 W(c) 3W(d) 4.5 W

(iv) The potential difference across Rz is
(@) 1.5V(b)2V(c)2.5Vv(d)3V

5 Marks 96 x 5 =480

818) A storage battery of emf 8.0 V and internal resistance 0.5 {) is being charged by a 120V dc supply using a series
resistor of 15.5 {) . What is the terminal voltage of the battery during charging? What is the purpose of having a
series resistor in the charging circuit?

819) A heating element using nichrome connected to a 230 V supply draws an initial current of 3.2 A which settles after a
few seconds to a steady value of 2.8 A. What is the steady temperature of the heating element if the room
temperature is 27.0°C  ? Temperature coefficient of resistance of nichrome averaged over the temperature range
involved is 1.70 x 10~ C 1 ?

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

821) (a) Estimate the average drift speed of conduction electrons in a copper wire of cross-sectional area 1.0 x 107 m2
carrying a current of 1.5 A. Assume that each copper atom contributes roughly one conduction electron. The
density of copper is 9.0 x 103 kg/m?3, and its atomic mass is 63.5 u.

(b) Compare the drift speed obtained above with,
(i) thermal speeds of copper atoms at ordinary temperatures,
(ii) speed of propagation of electric field along the conductor which causes the drift motion.

822)

Determine the current in each branch of the network shown in Figure.




823) The four arms of a Wheatstone bridge Figure have the following resistances:

AB =100Q, BC = 10Q, CD = 50, and DA = 600Q.

L,
1000 .

I 1,

A . c
<‘ @150 >’

600 \L Ll

A galvanometer of 15Q resistance is connected across BD. Calculate the current through the galvanometer when a
potential difference of 10 V is maintained across AC.

824) Determine the current in each branch of the network shown in Figure

100 10v

825) A battery of 10 V and negligible internal resistance is connected across the diagonally opposite corners of a cubical

network consisting of 12 resistors each of resistance 1 {2 (Figure). Determine the equivalent resistance of the
network and the current along each edge of the cube.
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Figure shows a potentiometer with a cell of 2.0V and internal resistance of 0.40€) maintaining a potential drop
across the resistor wire AB. A standard cell which maintains a constant emf of 1.02V (for very moderate currents
upto 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 600k is put in series with it Which is shorted cell is then replaced by a cell of
unknown emf E and the balance point found similarly, turns out to be at 82.3 cm length of the wire.

1,2V 0.4 Q
1t

826)

_| 600 kQ

(a) What is the value E?

(b) What purpose does the high resistance o 600k{2 have?

(c) Is the balance point affected by this high resistance?

(d) Is the balance point affected by the internal resistance of 600k{2 have?

(e) Would the method work in the above situation if the driver cell of the potentiometer had an emf of 1.0V instead
of 2.Vv?

(f) Would the circuit work well for determining an etremely small emf say of the order of a few mV (such as the
typical emf of a thermo-couple)? If not how will you modiy the circuit?
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830)
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832)

833)

834)

835)

In the network shown here find the following:
(a) Current Iy, I, and I3
(b)Terminal potential difference of each battery.

Consider 6€) to be the internal resistance of 6V battery and 4{2 to be internal resistance of 8V battery
)/ III.GV A?AQ 8
|

A

A 8V 40
F J|I| W\ C

12Q
A
V

In the arrangement of resistors shown here, what fraction of | will pass through 52 resistor?

50

10Q

Two nichrome wires are connected in series with a battery. The length of nichrome wires are in the ratio of 1:2
whereas their resistance are in the ratio 2:1. Find the following

(a) ratio of their diameters

(b) ratio of drift velocity of free electrons in them.

With switch S open the network of resistors shown here drawn a current | from the battery. How many times will this

12Q 6 Q

N

S
6Q |20

current become on closing the switch S?

——i
1 v

In the circuit diagram shown here what should be the value of R so that there is no current in the branch containing
6V battery?

“6\/ 60
‘|12\/ 120

R

Determine the current drawn from a 12 V supply with internal resistance 0.5€) by the infinite network shown in
figure. Each resistor has 1§2 resistance.

10 10 19 1Q 1Q
e

1Q 1Q 1Q 1Q
(12V,059)

e
12 12 1@ 12 1Q

Two wires of equal length, one of aluminium and the other of copper have the same resistance. Which of the two
wires in lighter? Hence explain why aluminium wires are preferred of overhead power cable. Al, (
p1 = 2.63 x 1078Qm, for Cu, pp = 1.72 x 107 8Qm . Relative density of Al =2.7, of Cu=8.9.)

Four identical cells, each of emf 2V are joined in parallel providing supply of current to external circuit consisting of
two 15§2 resistors joined in parallel. The terminal voltage of the cells as read by an ideal voltmeter is 1.6V Calculate
the internal resistance of each cell.

Find the value of the unknown resistance X, in the flowing circuit, if no current flows through the section AO. Also
calculate the current drawn by the circuit from the battery of e.m.f. 6V and negligible internal resistance.
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837)

838)

839)

840)

841)

Calculate the value of unknown resistance X and the current drawn by the circuit assuming that no current flows

through the galvanometer. Assume the resistance per unit length of the wire AB to be 0.01§2 /cm.
X R{4Q)

W

A(—GOcm—-) B

J
100 cm

[
5V

AB is 1m long uniform wire o 102 resistance. The other data are shown in the circuit diagram given below:
Calculate
(i) Potential gradient along AB and

(i) Length AO of the wire when the galvanometer shows no deflection.
E,=2V

15Q

Figure shows a potentiometer with a cell of 2.0V and internal resistance 0.40€) maintaining a potential drop across
the resistor wire AB. A standard cell which maintains a constant e.m.f. of 1.02V (for very moderate currents upto 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 600k{2 is put in series with it, which is shorted close to the balance point. The
standard is then replaced by a cell of unknown e.m.f. E and the balance point found similarly, turns out to be at 82.3
cm length of the wire.

(a) What is the value o E?

2v 04 Q
—

_< 600 kQ

(b) What purpose does the high resistance of 600k{2 have?

(c) Is the balance point affected by this high resistance?

(d) Is the balance point affected by the internal resistance of the driver cell?

(e) Would the method work in the above situation if the driver cell of the potentio-meter had an e.m.f of 1.0V instead
of 2.0v?

(f) Would the circuit work cell for determining an extremely small e.m.f. say of the order of a few mV (such as the
typical e.m.f. of a thermo-couple)? If not, how will you modify the circuit?

In the arrangement of conductors, find the equivalent resistance between A and B.

(a) Three resistors 2 €2, 4€) and 5¢€) are combined in parallel. What is the total 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.
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Two cells of voltages 10V and 2V and internal resistances 10Q2 and 5§}  respectively are connected in parallel
with the positive end of 10V battery connected to negative pole of 2V battery. Find the effective voltage and
effective resistance of the combination.

R

2v |

I 50

s

L v 109

A room has AC run for 5 hours a day at a voltage of 220V. The wiring of the room consists of Cu of Tmm radius and
a length of 10 m. Power consumption per day is 10 commercial units. What fraction of it goes in the joule heating in
wires? What would happen, if the wiring is made of aluminiurn of the same dimensions? [Given, pc, = 1.7 x 108 Q -
m, pa=2.7x108Q -m]

(a) Define electric current. What is its S.I. unit? Is it a scalar or a vector quantity? What is the direction of electric
current?
(b) How many electrons flowing per second should flow to produce a current of 1A?

(a) State Ohm's law.
(b) Define resistance. Give its Sl unit.

How will you establish the electrons carry current?
Establish the relation between current and drift velocity.

Deduce Ohm's law from the concept of a conductor of drift velocity.

ml

Show that the resistance of a conductor is given by R = -y

Show that the resistivity of a conductor is given by
l
p=

ner

Explain how does the resistivity of a conductor depend upon
(i) number density 'n' of free electrons, and
(i) relaxation time p ?

Define the term resistivity and write its S.1. unit. Derive the expression for the resistivity in terms of number density
of free electrons and relaxation time.

Discuss the effect of temperature on the resistance of a conductor. Hence define the temperature coefficient of
resistance. What is the unit of the temperature coefficient of resistance?

(a) Derive an expression for heat produced in a conductor for the flow of an electric current through it.
(b) What is the cause of heat produced?

(a) Define electric power, electric energy and give their units.
(b) What is relation between kWh and joule?

Explain how the cells are grouped in series? Obtain the condition for maximum current through an external resistor.

Explain how cells are mixed grouped?
Obtain the condition for maximum current through an external resistor.

A battery of 10 V and negligible internally resistance is connected across the diagonally resistance is connected
across the diagonally opposite corners of a cubical network consisting of 12 resistors each of resistance 12 .
(i) the equivalent resistance of the network.

(i) the total current in the network.

Show that one ampere is equivalent to flow of 6.25 x 10'8 elementary electrons per second? Charge on electron =
1.6x 1079 C.

How many electrons pass through a lamp in 1 min, if the current is 300 mA? Given, the charge on an electron is 1.6
x 1071°C.
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If 10° electrons pass from a point A towards another point B in a conductor in one microsecond. Find the magnitude
and direction of current. Given charge of an electronis 1.6 x 107° C.

In an atom an electron revolves around the nucleus in a circular orbit at the rate of 6 x 10"° revolutions per second.
Calculate the equivalent current in milliampere. Take value of electronic charge =1.6 x 101° C.

In a discharge tube, the number of protons drifting across a cross-section is 1.5 x 10'8 per second, while the
number of electrons drifting in opposite direction across that cross-section is 3.0 x 10'8 per second. Find the total
current crossing the given cross-section.

If 0.8 mole of electrons flow through a wire in 55 minutes. What is (a) the total charge in kilo coulomb that passes
through the wire and (b) the magnitude of the current? Avogadro's number = 6 x 1023 per mole.

In a conductor, 1016 electrons move from a point A towards point B in 1 millisecond. 10 '* positive ions move from
a point B towards point A in 1 millisecond. What is the current in ampere and its direction? Charge on electron =
charge on position ion = 1.6 x 109 C.

At room temperature copper has free electron density of 8.4 x 1028 per m3. The copper conductor has a cross-
section of 10® m2 and carries a current of 5.4 A. What is the electron drift velocity in copper?

The number of free electrons per 100 mm of ordinary copper wire is 2 x 1021, The average drift speed of electrons is
0.25 mm/s. What is the current flowing?

A copper wire of diameter 1.0 mm carries a current of 0.2 A. Copper has 8.4 x 1024 atoms per cubic metre. Find the
drift velocity of electrons, assuming that one charge carrier of 1.6 x 101° C is associated with each atom of the
copper.

A 60 coulomb of charge flows through a wire in half minute. The radius of the wire is T mm. The wire contains 5 x
1022 electrons per cubic centimetre. Calculate the current and drift velocity.

A current of 3 A is flowing through a wire of length 2 m and cross-sectional area 1T mm?2. If wire contains
10%° electrons/m3, calculate the average time taken by an electron to cross the length of the wire.

There is a copper wire of length 2.2 m, of area of cross-section 2.0 sq. mm, carrying a current of 6.0 A. If the number
density of electrons in copper is 8.5 x 1028 m3 , find the time taken by an electron to drift from one end to another
end of the wire.

What is the drift velocity for the electrons in a conductor when an electric field of strength 200 V/m is applied on it
and mobility of electrons is 4.5 x 10 m2v-1s1?

Find the current flow through a copper wire of length 0.2 m, area of cross-section T mm?Z, when its connected to a
battery of 4 V. Given that electron mobility = 4.5 x 10°® m2s V-1 and charge on electron = 1.6 x 107° C. The number
density of electron in copper is 8.5 x 1028 m™,

A wire of resistance 5.0 2 is used to wind a coil of radius 5 cm. The wire has a diameter 2.0 mm and the specific
resistance of its material is 2.0 x 107 Qm . Find the number of turns in the coil.

A wire of 10 ) resistance is stretched to thrice its original length. What will be its
(i) new resistivity and
(i) new resistance?

That night Vaikunth was preparing for his physics exam. Suddenly, the light in his room went off and he could not
continue his studies. His cousin brother Vasu who had come to visit him was quick to react. Vasu using the torch
(an android application) installed in his mobile phone found that the fuse had blown out. He checked the wiring and
located a short circuit. He checked the wiring and located a short circuit. He rectified it and put a fuse wire. The light
came to life again. Vaikunth had a sign of releif and continued his studies.

Read the above passage and answer the following question.

(i) What are the values projected by Vaikunth and Vasu?

(i) Why did Vasu have to check the wiring?

(iii) What is an electric fuse? What characteristics you would prefer for a fuse wire?



877) Ramaniamma was a childless window. She ran her life only by the pension for the Sr. citizens from the Government.

When she switches ON one bulb in her house, all the other appliances get switched OFF. She could not even spend
for an electrician. Sujatha living nearby decided to do something for her. She referred to Physics books and learned
that the series combination for the household connection could be the reason. She called an electrician and had the
circuit changed to parallel combination. The problem was solved and Ramaniamma was happy. She thanked
Sujatha for her help to solve the problem.

Read the above passage and answer the following questions.

(i) What are the values possessed by Sujatha?

(i) Why a parallel combination is used for household? Give two advantages.

878) Vishwajeet purchased cells for his transistor. He felt that cells are not working properly. He wanted to check their
emf. So, he took the cells to the physics lab and with the help of potentiometer found their emf. To his surprise, emf
was less than the value claimed by the manufacturer. He lodged the complaint with consumer forum and received
the deserving response.

Read the above passage and answer the following question.

(i) What values are displayed by Vishwajeet?

(i) Why do you think Vishwajeet used potentiometer instead of voltmeter to find out emf of the cell? For more
precise measurement, the potential gradient of the potentiometer should be high or low?

879) The unknown resistance of a conductor can be determined by Wheatstone bridge. The standard form of
Wheatstone bridge is shown in the figure. It can be shown when the bridge is balanced.

B
g = % or S= %R
Knowing PQ and R, unknown resistance S can be calculated.
Read the above passage and answer the following questions.
(i) Name any two applications of Wheatstone bridge.
(i) What is the practical utility of the post office box in day to day life?

880) (i) In a meter bridge, the balance point is found to be at 39.5 cm from the end A, if an unknown resistor X is in the
left gap and a known resistor Y of resistance 1.25 {2 is in the right gap. Determine resistance of X. Why are the
connections between resistors in a Wheatstone or meter bridge made of thick copper strips?

(i) Determine the balance point of the above bridge, if X and Y are interchanged.
(iii) What happens, if the galvanometer and cell are interchanged at the balance point of the bridge? would the
galvanometer show any current?

881) A resistance of R {) draws current from a potentiometer as shown in the figure. The potentiometer has a total
resistance Ry ) . A voltage V is supplied to the potentiometer. Derive an expression for the voltage across R, when
the sliding contact is in the middle of the potentiometer.

v
Ry
A 'A'A'l C
e
882)

(i) Calculate the value of R in the balance condition of the Wheatstone bridge, if the carbon resistor connected
across the arm CD has the colour sequence red, red and orange as shown in the figure.
(i) Use Kirchhoff's rules to obtain the balance condition in a Wheatstone bridge.

(i) If now the resistance of the arms BC and CD are interchanged, to obtain the balance condition another carbon
resistor is connected in place of R. What would now be sequence of colour bands of the carbon resistor? What is
the current through the circuit?



883) (a) Define the term 'drift velocity' of charge carriers in a conductor. Obtain the expression for the current density in
terms of relaxation time.
(b) A 100 V battery is connected to the electric network as shown. If the power consumed in the 22 resistor is 200
W, determjne the power dissipated in the 50 resistors.



