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CURRENT ELECTRICITY

FACT/DEFINITION TYPE QUESTIONS

1.

In a current carrying conductor the net charge is

(@ 1.6x10°coulomb (b) 6.25 x 10718 coulomb

(c) zero (d) infinite

The current which is assumed to be flowing in a circuit from

positive terminal to negative, is called

(@ directcurrent (b) pulsating current

(c) conventional current (d) alternating current

When no current is passed through a conductor,

(@) the free electrons do not move

(b) the average speed of a free electron over a large period
of time is not zero

(c) theaverage velocity of a free electron over a large period
of time is zero

(d) the average of the velocities of all the free electrons at
an instant is non zero

A current passes through a wire of nonuniform cross-

section. Which of the following quantities are independent

of the cross-section?

(@ The charge crossing (b) Drift velocity

(c) Currentdensity (d) Free-electron density

In the equation AB = C, A is the current density, C is the

electricfield, Then Bis

(@) resistivity (b) conductivity

(c) potential difference  (d) resistance

Drift velocity of electrons is due to

(@ motion of conduction electrons due to random
collisions.

(b) motion of conduction electrons due to electric field E.

(c) repulsion to the conduction electrons due to inner
electrons of ions.

(d) collision of conduction electrons with each other.

The speed at which the current travels, in conductor, is

nearly equal to

(@ 3x10*m/s (b) 3x10°m/s

(c) 4x10%m/s (d) 3x108m/s

In the absence of an electric field, the mean velocity of free

electrons in a conductor at absolute temperature (T) is

10.

11.

12.

13.

14.

15.

(@) zero (b) independent of T

(c) proportionalto T (d) proportional to T2
When a potential difference V is applied across a conductor
at a temperature T, the drift velocity of electrons is
proportional to

@ Jv () Vv
© JT @ T

For which of the following dependence of drift velocity v, on
electricfield E, is Ohm’s law obeyed?

@ vqocE? (b) vy=EL2

(¢) vy = constant (d) v4=E

The current density (number of free electrons per m3) in
metallic conductor is of the order of

(@ 10% (b) 102

(c) 10% (d) 1028

A current passes through a resistor. If K; and K,, represent
the average kinetic energy of the conduction electrons and
the metal ions respectively then

(@ K;<K,

(b) K=K,

(© K;>K,

(d) any of these three may occur

A metal wire is subjected to a constant potential difference.
When the temperature of the metal wire increases, the drift
velocity of the electron in it

(@) increases, thermal velocity of the electron increases
(b) decreases, thermal velocity of the electron increases
(c) increases, thermal velocity of the electron decreases
(d) decreases, thermal velocity of the electron decreases
The electric field intensity E, current density J and specific
resistance k are related to each other through the relation

(@ E=Jk (o) E=Jk

(c) E=kA (dy k=JE

The relaxation time in conductors

(@) increases with the increases of temperature

(b) decreases with the increases of temperature

(c) it does not depends on temperature

(d) all of sudden changes at 400 K
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16.

17.

18.

19.

20.

21.

22.

23.

24.

CURRENT ELECTRICITY

We are able to obtain fairly large currents in a conductor
because

(@ 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
electron drift speed and the very small magnitude of
the electron charge

the number density of free electrons as well as the
electron drift speeds are very large and these
compensate for the very small magnitude of the
electron charge

the very small magnitude of the electron charge has
to be divided by the still smaller product of the
number density and drift speed to get the electric
current

In conductor when electrons move between two collisons,
their paths are ... A... when external fields are absent and
... B...when external filed is present. Here, A and B refer to
(@) straight lines, straight lines

(b) straight lines, curved lines

(c) curved lines, straight lines

(d) curved lines, curved lines

If N, e, T and m are representing electron density, charge,
relaxation time and mass of an electron respectively, then
the resistance of wire of length ¢ and cross-sectional area A
is given by

©

(d)

m/ 2mtA
@ NeZaZ; ®) "Ne2s
Ne? tA Ne2 A
© 2m/ @ 2mrt/
The unit of specific resistance is
@ om?! 0 olm
© ot (d) 2.50m?

The example of non-ohmic resistance is

(@ diode (b) copper wire

(c) filamentlamp (d) carbon resistor
Constantan wire is used for making standard resistance,
because it has

(@ high melting point

(b) low specific resistance

(c) high specific resistance

(d) negligible temperature coefficient of resistance

At temperature OK, the germanium behaves as a/ an

(@ conductor (b) insulator

(c) super-conductor (d) ferromagnetic

Which of the following is used for the formation of
thermistor?

(@ Copper oxide (b) Nickel oxide

(c) lronoxide (d) All of the above

What is the suitable material for electric fuse?

(@ Cu (b) Constantan

() Tin-lead alloy (d) Nichrome

25.

26.

27.

28.

29.

30.

31.

32.

A strip of copper and another of germanium are cooled from
room temperature to 80 K. The resistance of

(@) each of these increases

(b) each of these decreases

(c) copper strip increases and that of germanium decreases
(d) copper strip decreases and that of germanium increases
The electric resistance of a certain wire of iron is R. If its
length and radius are both doubled, then

(@) the resistance and the specific resistance, will both
remain unchanged

(b) the resistance will be doubled and the specific
resistance will be halved

(c) theresistance will be halved and the specific resistance
will remain unchanged

(d) the resistance will be halved and the specific resistance

will be doubled

Nichrome or Manganin is widely used in wire bound

standard resistors because of their

(@) temperature independent resistivity

(b) very weak temperature dependent resistivity.

(c) strong dependence of resistivity with temperature.

(d) mechanical strength.

With increase in temperature the conductivity of

(@ metals increases and of semiconductor decreases.

(b) semeconductors increases and metals decreases.

(c) in both metals and semiconductors increases.

(d) in both metal and semiconductor decreases.

The resistance of a metal increases with increasing

temperature because

(@) the collisions of the conducting electrons with the
electrons increase

(b) the collisions of the conducting electrons with the
lattice consisting of the ions of the metal increase

(c) the number of conduction electrons decreases

(d) the number of conduction electrons increases

To minimise the power loss in the transmission cables

connecting the power stations to homes and factories, the

transmission cables carry current

(@) ataverylow voltage.

(b) ata veryhigh voltage

(c) at220volt

(d) neither at a very high voltage nor at a very low voltage.

Appliances based on heating effect of current work on

(@ onlya.c. (o) onlyd.c.

(c) botha.c.andd.c. (d) None of these

In the series combination of two or more than two

resistances

(@) the current through each resistance is same

(b) the voltage through each resistance is same

(c) neither current nor voltage through each resistance is
same

(d) both current and voltage through each resistance are

same.
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33.

34.

3s.

36.

37.

38.

39.

40.

41.

Two or more resistors are said to be in ...A... if one end of
all resistors is joined together and similarly the other ends
joined together, Here, A refers to

(@) series (b) parallel
(c) either (a) or (b) (d) None of these
Emfofacellis

(@ the maximum potential difference between the terminals
of a cell when no current isdrawn from the cell.

(b) the force required to push the electrons in the circuit.

(c) the potential difference between the positive and
negative terminal of a cell in a closed circuit.

(d) lessthan terminal potential difference of the cell.

When potential difference is applied across an electrolyte,

then Ohm’s law is obeyed at

(@ zero potential (b) very low potential

(c) negative potential (d) high potential

Todraw a maximum current from a combination of cells, how

should the cells be grouped?

(@ Parallel

(b) Series

() Mixed grouping

(d) Depends upon the relative values of internal and
external resistances.

Under what condition will the strength of current in a wire of

resistance R be the same for connection is series and in

parallel of n identical cells each of the internal resistance r?

When

@ R=nr (b) R=r/n

() R=r (d R—>ow,r—0

A cell of internal resistance r is connected to an external

resistance R. The current will be maximumin R, if

@ R=r (o) R<r

() R>r (d) R=r/2

An energy source will supply a constant current into the

load if its internal resistance is

(@ very large as compared to the load resistance

(b) equal to the resistance of the load

() non-zero but less than the resistance of the load

(d) zero

The resistance of the coil of an ammeter is R. The shunt

required to increase its range n-fold should have a resistance

R R
(@) o (b) o1
© —- @ R
n+1

A cell of internal resistance r is connected across an external
resistance nr. Then the ratio of the terminal voltage to the
emf of the cell is

@ = 0 L
n n+1

© @ =

n+1 n

42,

43.

44.

45.

46.

47.

48.

49.

50.

If n cells each of emf ¢ and internal resistance r are
connected in parallel, then the total emf and internal
resistances will be

@) a,% () & nr

(©) na,% (d) ng, nr

The internal resistance of dry cell is ...A..., than the internal

resistance of common electrolytic cell. Here, A refers to

(@ much lower (b) much higher

(c) slightly lower (d) slightly higher

Kirchoff’s first law, i.e., S i=0atajunction, deals with the

conservation of

(@ charge (b) energy

(€) momentum (d) angular momentum

The Kirchhoff's second law (ZiR = ZE), where the symbols

have their usual meanings, is based on

(@ conservation of momentum

(b) conservation of charge

(c) conservation of potential

(d) conservation of energy

Why is the Wheatstone bridge better than the other methods

of measuring resistances?

(@ Itdoes not involve Ohm’s law

(b) Itisbased on Kirchoff’s law

(c) It hasfour resistor arms

(d) Itisanull method

Ifin the experiment of Wheatstone’s bridge, the positions of

cells and galvanometer are interchanged, then balance point

will

(@ change

(b) remain unchanged

(c) depend on the internal resistance of cell and resistance
of galvanometer

(d) None of these

In a wheatstone bridge in the battery and galvanometer

are interchanged then the deflection in galvanometer will

(@ change in previous direction

(b) not change

(c) change in opposite direction

(d) none of these.

In meter bridge or Wheatstone bridge for measurement of

resistance, the known and the unknown resistance are

interchanged. The error so removed is

(@ end correction

(b) indexerror

(c) due to temperature effect

(d) random error

Potentiometer is based on

(@) deflection method

(b) zerodeflection method

(c) both (a) and (b)

(d) None of these
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51.

52.

53.

54.

5S.

CURRENT ELECTRICITY

In potentiometer a balance point is obtained, when

(@ the e.m.f. of the battery becomes equal to the e.m.f of
the experimental cell

(b) the p.d. of the wire between the +ve end of battery to
jockey becomes equal to the e.m.f. of the experimental
cell

(¢) the p.d. ofthe wire between +ve point of cell and jockey
becomes equal to the e.m.f. of the battery

(d) the p.d. across the potentiometer wire becomes equal
to the e.m.f. of the battery

In the experiment of potentiometer, at balance point, there is

no currentin the

(@ main circuit

(b) galvanometer circuit

(c) potentiometer circuit

(d) both main and galvanometer circuits

Sensitivity of potentiometer can be increased by

(@ increasingthe e.m.f of the cell

(b) increasing the length of the potentiometer

(c) decreasing the length of the potentiometer wire

(d) None of these

Potentiometer measures potential more accurately because

(@ it measures potential in open circuit

(b) ituses sensitive galvanometer for null deflection

(c) ituseshigh resistance potentiometer wire

(d) it measures potential in closed circuit

For measuring voltage of any circuit, potentiometer is

preferred to voltmeter because

(@) the potentiometer is cheap and easy to handle.

(b) calibration in the voltmeter is sometimes wrong .

(c) the potentiometer almost draws no current during
measurement.

(d) range of the voltmeter is not as wide as that of the
potentiometer.

STATEMENT TYPE QUESTIONS

56.

57.

Consider the following statements and select the correct

statement(s).

I.  Current is the time rate of flow of charge through any
cross-section

Il. For a given conductor current does not change with
change in cross-sectional area

Ill.  Thenetcharge in a current carrying conductor is infinite
@ landll (b) Handlll
(¢) landlll (d) I Handlll

Which of the following statements are incorrect ?

I.  The order of magnitude of current flowing in household
appliances is one ampere.

Il Theorder of magnitude of current in lightening is about
one ampere.

lll.  The order of magnitude of current in nerves in human
body is one ampere.

@ Mandll (b)

() landlll (d)

land Il
I, 11and I

58.

59.

60.

61.

62.

Ohm’s law fails in which of the following cases

. Potential V depends on I non-linearly.

Il.  Therelation between V and I depends on the sign of V
for the same absolute value of V.

Il Vdependson I linearly.

(@ lonly (b) Honly

(c) landlll (d) landll

When no electric field is present.

. The electrons will be moving due to thermal motion
during which they collide with the fixed ions.

Il.  An electron colliding with an ion emerges with the
same speed as before the collision. However the
direction of its velocity after the collision is completely
random.

Ill. At a given time, there is no preferential direction for
the velocities of the electrons. Thus, on an average,
the number of electrons travelling in any direction
will be equal to the number of electrons travelling in
the opposite direction. So, there will be no net electric

current.
Which of the above statements are correct?
@ landll (o) I1and I
() landlll (dy I, and Il

What should be the characteristic of fuse wire?

I. High melting point, high specific resistance

Il.  Low melting point, low specific resistance

I1l.  Low melting point, high specific resistance

(@ lonly (b) landll

() landlll (d) MHlonly

In household electric circuit

I. all electric appliances drawing power are joined in
parallel

Il.  aswitch may be either in series or in parallel with the
appliance which it controls

Il. ifaswitchisin parallel with an appliance, it will draw
power when the switch is in the “off” position (open)

IV. ifaswitchisin parallel with an appliance, the fuse will
blow (burn out) when the switch is put ‘on’ closed.

Which of the above statements are correct?
(@ landlV () LHllandIV
() I, MandIV (d ILlandIV

Consider the following statements and select the correct

option.

. When resistances are connected in parallel the
equivalent resistance is less than the smallest resistance.

Il.  When resistances are connected in parallel, current
distributes in the inverse ratio of resistances.

. When resistances are connected in series maximum
current flows through the resistance having least value.

(@ Tlonly (o) MHonly

() landll (d) I andl



CURRENT ELECTRICITY 287
MATCHING TYPE OUESTIONS @ (A)—=>@);B—=>(1); C)~>2);D)—4)
Q ®) W->@1) /)@ - D)@
63. Match the Column I and Column 11. © A—->@); B—>1);(C)>4);D—(?2)
(A) Ohm’s law is L) Metals 67.  Columnl Column I
applicable to (A) Junctionrule (1) Another statement of
) o Ohm’s law.
(B) Ohm’s law is not (2) Greater resistivity (B) Looprule 2) Magnitude of drift
applicable to velocity per unit electric
(C©) Alloys have (3) Diodes, electrolytes field.
semiconductors © j=cE () Based on law of
(D) A heat sensitive (4) Thermistors .
resistor conservation of charge
_ ) ) (D) Mobility (4) Based on law of
@ (A _’(2)1 (B)—>(1): ©) -0 j D)~ (4 conservation of energy.
0) (A)—>(); B)>@); ©)—@; (D)~ @ (A)—>0):®) —>@2:C—>@):(D)>@
© A->@;B->0); C)—>@);D—(1) () (A)—(1);(B)—(3);C—(2);(D)—(4)
d A—->@); B—->1; C)>@;:Dd—@A) © (A > (4);(B)—>(2);C—(1);(D)—>(3)
64. ~ Columnl Columnll @ (A)>@):(B)—>®):C-D: (D)>(2)
(A)  Silver (1) Wire bound resistor 68. Column | gives certain situations in which a straight
(B) Semiconductor (@) Resistor of higher range metallic wire of resistance R is used and Column Il gives
(©) Carbon resistor (3) Negative temperature some resulting effects.
coefficient of resistivity ColumnlI Column IT
(D) Manganin (4) Least resistivity (A) Acharged capacitor (1) A constant current flows
@ (N> B)>1); (€)>@):(0)~>@) 1o connected Lo the through the wire
(b) (A)—>@); B)—>(2); (C)—>(4);([D)—>((3) The wi .
© A)>@): B)>@3); (C)—(2):(D)— () ® TheW|re_ is moveq (@) Thermal energyis
: : : perpendicular to its generated in the wire
@d A->@;B->0); C)>@);D) Q1) :
) N . length with a constant
65. Match the physical quantities in Column | and their L -
- L velocity in auniform
mathematical expressions in Column 1. magnetic field
ColumnI Column I perpendicular to the
ne? t plane Qf n_10tion _ .
(A) Current @ (C) Thewireisplacedin  (3) A constant potential
m a constant electric difference develops
1( dp field that has a between the ends of the
B) Conductivit 7)) — —) direction along the wire
®) Y @ p\dT length of the wire
. - — (D) A battery of constant  (4) charges of constant
(©  Current density @ j-AS emf is connected to the ~ magnitude appear at
(D) Temperature coefficient (4) nq v, ends of the wire. ends of the wire
of resistivity (fti)) (ﬁ)%(i):_ (E)—>(g):3 © C—> (4) ;4 (D) D—> 1 % 3)
@ (0 B0 €500 © (50 B 00 050 0
b)) (A—(@2); B)—>(2); C)—>@#;(D)~@A) d (A—>@Q); B)—>(©2); (C)— (3); (D)~ )
© A->0C);B->1);C)->1®);D~>? 69. Match the entries of Column I with their correct mathematical
d A->@);B)->1;C)»#:Dd)—-@A) expressions in Column 11
66. Match the Column | and Column II. ColumnI Column IT
Column I Column IT . R R
(A) Smaller the resistance (1) If the same voltager is (A)  Balanced condltlF)n M = R_3
greater the current applied and resistance of wheatstone bridge RZ 4|
are in series (B) Comparisonofemfof (2) —=—2
(B) Greater or smaller the (2) If the same current is two cells field. § 100-l,
resistance the current passed (C) Determination of @®) E _ I_1
IS Same . i internal resistance of E, L
(C) Greater the resistance (3) When resistances are acell
smaller the power connected in series (D) Determination of @

©)

Greater the resistance (4)
greater the power

When resistances are
connected in parallel

unknown resistance
by meter bridge
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@ A)->@:;B)—>(2),C->@);d—(1)
b A)->(1):;B)—>E@);C—>4):;[D)—(?
© A)—=>@);B)—~>4):.C—>(2);D)—~(1)
d A)—>4):;B)—>(3);C—(2);([Dd)—(1)
DIAGRAM TYPE QUESTIONS

70. Thefigure (1) shows the experimental set up for verification
of Ohm’s law. Graph obtained for this set up is shown in
figure (2). If the resistance R is changed with a new reistance
of value 2R and the experiment is repeated again then which

of the following will be the correct V-1 graph?

AAA \ Vv
R
AR ®
2 |||| (o)
1 \"/ | =
(D) )
Vlé V|L
[ —> [—
V|/ | f
I—>
71. The figure shows three conductors I, 1l and Ill of same

material, different lengths I, 21 and 3l and of different areas of
cross-section 3A, Aand 2A respectively. Arrange them in the
increasing order of current drawn from battery.

«—|—>

s Bl

- I

2A 3 >
>l 1L O—

1 8

@ i <i,<i, ®) i, <i, <i,

© i, <i <i, @ i,<i, <i,

72. Which of the following I-V graph represents ohmic

conductors ?

A
L’V
\

\Y,

| 4

@)

©

@)
73.

| 4

—

(@ ohmic conductors
(c) insulators

(d)

L,

The 1-V characteristics shown in figure represents

.,

(b) non-ohmic conductors
(d) superconductors

The voltage V and current | graphs for a conductor at two

different temperatures T,
The relation between T,

and T, are shown in the figure.
and T, is

\
T1
T1
o) |
@) T1 > T2 (b) Tl < T2
¢ T,=T, d T,=7"

75. Thegraph shows the varia
T. The graph can be of

Ty

tion of resistivity with temperature

@
©

copper
germanium

T

(o) nichrome
(d) silver
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76.

77.

Choose the correct circuit diagram which is equivalent to the
circuit diagram given in the figure.

Ry
MA
R4
MA MA
ol NV

Rs

@ | /5\4/\

R>
1

A
Rs

R:
VAVAVAN
(b)
M
R; Rs
©
R Rs
Ry R4
(d)
R Rs

Four resistors R;, R,, R; and R, are connected in different
ways. Which of the following combinations will draw the
maximum current when connected to a battery ?

R1 R2 R3 Ra
@) A MA_ AR

() _NR\}\_

78.

79.

80.

(d) —

A wire of length | is connected to a battery between point A
and B as shown in fig (1). The same wire is bent in the form of
a circle and then connected to the battery between the points
Aand B asshown infig. (2). The current drawn from the battery

A@B

‘A<—|—>Ej o/
—p—0—

@) @)

(@ increases

(b) decreases

(c) remainssame

(d) increases if upper part of wire between A and B is a
major arc and decreases if it is minor arc.

Figure shows a cell in which electrodes P and N are dipped in

electrolyte. Points A and B are just adjacent to the electrodes.

P is positive electrode and N is negative electrode. Which of

the following is true?

oA Be

\

\‘Electrolyte

(@ Inside the cell current flows from A to B.

(b) Inside the cell current flows from B to A.

() Current does not flow inside the cell.

(d) Insidethe cell current flows in both the directions A to

Band BtoA.

The figure shows the circuit diagram of five resistors, a battery
and a switch. If the switch S is closed then current drawn

from the battery
R
M\
A\ MA
2R 4R
s’/ il
3R 6R
M\ MN
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81.

82.

CURRENT ELECTRICITY

(@)
(b)
©
(d)

increases
decreases
remains same

initially increases and when the resistance R gets heated
then decreases.

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

(@) 0
V
0
R
P IO, \Vi
© Vv o)
0 - 0 _

A battery of e.m.f E and internal resistance r is connected
toa variable resistor R as shown. Which one of the following
istrue ?

E r
= VWA
R

T

(a) Potential difference across the terminals of the
battery is maximum when R=r

(b) Power delivered to resistor is maximum when
R=2r

(c) Currentin the circuit is maximum when R=r

(d) Current in the circuit is maximumwhen R>>r

83. Which of the following is the correct equation when

kirchhoff’s loop rule is applied to the loop BCDEB in clockwise

direction?
R R
C /\/\3\ AMA D
i3/ ) R
I 2
Bl—> M\ E
R1 il
A MA__¢ I; F
@ -igRz-i3R,—i,R,=0
(b) -igR;-igR,+i,R,=0
(€ -igRg+izR,+i,R,=0
(d) -igR3+i3R,+i,R,=0

84. For the circuit diagram shown in the figure the value of I,
comes out to be negative. It implies that

8s.

(@ theactual current flows in opposite direction of arrow

(b) theactual current flows in the direction of arrow.

() Kirchhoff’s junction rule is wrongly applied to find
current.

(d) Kirchhoff’s loop rule is wrongly applied to find the

current.

The figure shows a circuit diagram of a Wheatstone
Bridge’ to measure the resistance G of the galvanometer.

P R
The relation 6 =3 will be satisfied only when

@
(b)
©
©

the galvanometer shows a deflection when switch S
is closed

the galvanometer show a deflection when switch S is
open

the galvanometer shows no change in deflection
whether S is open or closed

the galvanometer shows no deflection

86. The bridge is at balanced condition in figure. Now the battery

and galvanometer are interchanged. Which of the following
figures show the correct direction of flow of current?

B
R. R4
N
R Rs
D
||I
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(b) totheright of D

(b) (c) atthe same point D
(d) tothe left of D if S' has lesser value than S and to the
rightof D if S' has more value than S.
89. AB isa wire of potentiometer with the increase in value of

resistance R, the shift in the balance point J will be
¥ A
{—) AWM

A B

—0

(d)
(@) towards B

(b) towards A

(c) remains constant

(d) first towards B then back towards A

ASSERTION- REASON TYPE QUESTIONS

Directions : Each of these questions contain two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
87. Inthe figure in balanced condition of wheatstone bridge have to select one of the codes (@), (b), (c) and (d) given below.
B (@ Assertion is correct, reason is correct; reason is a correct
explanation for assertion.
(b) Assertion is correct, reason is correct; reason is not a

Rz R4 correct explanation for assertion
A CG) C () Assertion is correct, reason is incorrect
R Rs (d) Assertion is incorrect, reason is correct.
1

90. Assertion: Current is a vector quantity.

Reason: Current has magnitude as well as direction.
D 91. Assertion : Astream of positively charged particle produces

| : an electric field E at a centrain distance from it.
' Reason : A current currying conductor produces an electric

(@) Bisathigher potential field 2E at the same distance.
(b) Disat higher potential 92. Assertion : Electric field outside the conducting wire which
() Anyof the tWO B or D can be at higher potential than carries a constant current is zero.

other arbitrarily. . o

Reason : Net charge on conducting wire is zero.

(d) Band D are at same potential. 03. A con: Th £ Ohm’s lawisV = IR
88. The figure shows a meter bridge in which null point isobtained 2>+ AAssertion: The statement of Ohm's fawis V=1IR.

parallel with resistance S the new position of null point is 94. Assertion : A current flows in a conductor only when there
obtained isan electric field within the conductor.

Reason : The drift velocity of electron in presence of electric
field decreases.

95. Assertion : Drift speed v, is the average speed between two
successive collisions.
Reason : If A/ is the average distance moved between two
collision and At is the corresponding time, then

AL
Vg = lim —.
At—>0 At

(@ totheleftof D



96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

CURRENT ELECTRICITY

Assertion : When a current is established in a wire, the free
electrons drift in the direction opposite to the current and so
the number of free electrons in the wire continuously
decrease.

Reason : Charge is a conserved quantity.

Assertion : The electric bulb glows immediately when switch
ison.

Reason : The drift velocity of electrons in a metallic wire is
very high.

Assertion: E =p | isthe statement of Ohm’s law.

Reason: If the resistivity of the conducting material is
independent of the direction and magnitude of applied field
then the material obeys Ohm’s law.

Assertion: For a conductor resistivity increases with increase
in temperature.

Reason: Since P = when temperature increases the

ne?r’
random motion of free electrons increases and vibration of
ions increases which decreases .

Assertion : The drift velocity of electrons in a metallic
wire will decrease, if the temperature of the wire is
increased.

Reason : On increasing temperature, conductivity of
metallic wire decreases.

Assertion : Bending a wire does not effect electrical
resistance.

Reason: Resistance of wire is proportional ot resistivity of
material.

Assertion : Two non ideal batteries are connected in parallel.
The equivalent emf is smaller than either of the two emfs.
Reason : The equivalent internal resistance is smaller than
either of the two internal resistances.

Assertion : Kirchoff’s juction rule can be applied to a
junction of several lines or a point in a line.

Reason : When steady current is flowing, there is no
accumulation of charges at any junction or at any point
in a line.

Assertion : Kirchoff’s junction rule follows from
conservation of charge.

Reason : Kirchoff's loop rule follows from conservation of
momentum.

Assertion : In meter bridge experiment, a high resistance
is always connected in series with a galvanometer.
Reason : As resistance increases current through the
circuit increases.

Assertion : In a meter bridge experiment, null point for an
unknown resistance is measured. Now, the unknown
resistance is put inside an enclosure maintained at a higher
temperature. The null point can be obtained at the same
point as before by decreasing the value of the standard
resistance.

Reason : Resistance of a metal increases with increase in
temperature.

107.

108.

109.

Assertion : In meter bridge experiment, a high resistance
is always connected in series with a galvanometer.
Reason : As resistance increase current more accurately
then ammeter.

Assertion : The e.m.fofthe driver cell in the potentiometer
experiment should be greater that the e.m.f of the cell to
be determined.

Reason : The fall of potential across the potentiometer
wire should not be less than the e.m.f of the cell to be
determined.

Assertion : A potentiometer of longer length is used for
accurate measurement.

Reason : The potential gradient for a potentiometer of
longer length with a given source of e.m.f becomes small.

CRITICALTHINKING TYPE QUESTIONS

110.

111.

112.

113.

114.

115.

116.

The amount of charge Q passed in time t through a cross-
setionof awireis Q=5t2+ 3t + 1. The value of current at
timet=5sis

@ 9A (o) 49A

(c) 53A (d) None of these

A conductor carries a current of 50 p A. If the area of cross-
section of the conductor is 50 mm2, then value of the current
density in Am=2 is

(@ 05 () 1

(c) 1073 (d) 107

Two wires A and B of the same material, having radii in the
ratiol : 2and carrycurrents intheratio4 : 1. Theratio of drift
speed of electrons in Aand B is

(@ 16:1 (b) 1:16

(c) 1:4 d 4:1

When a current T is set up in awire of radiusr, the drift velocity
is v4. If the same current is set up through a wire of radius 2,
the drift velocity will be

(@ 4vy (b) 2vy

(€ vy2 (d) vy4

A straight conductor of uniform cross-section carries a
current 1. If s is the specific charge of an electron, the
momentum of all the free electrons per unit length of the
conductor, due to their drift velocity only is

@ Is ® /s
© s @ (@1/s)?

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

@ v\4 () v/2

() v (d) 4v

If the resistance of a conductor is 5Q at 50°C & 7Q at 100°C,
then mean temperature coefficient of resistance (of material)
is

(@ 0.013/°C
(c) 0.006/°C

(b) 0.004/°C
(d) 0.008/°C
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117. Ifnegligibly small current is passed though a wire of length
15 m and resistance of 5Q, having uniform cross section of
6 x 10~ m2, then coefficient of resistivity of material is

@ 1x107'Q-m (b) 2x1077Q-m

(c) 3x1077Q-m (d) 4x1077Q-m

The resistance of a wire at room temperature 30°C is found
to be 10 Q. Now to increase the resistance by 10%, the
temperature of the wire must be [ The temperature coefficient
of resistance of the material of the wire is 0.002 per °C]

(@ 36°C (b) 83°C

(c) 63°C (d)y 33°C

A wire is connected to a battery between the point M and N
as shown in the figure (1). The same wire is bent in the form
of a square and then connected to the battery between the
points M and N as shown in the figure (2). Which of the
following quantities increases ?

118.

119.

M N
‘ T —— —<—i|[——)
@ )
(@ Heat produced in the wire and resistance offered by
the wire.
(b) Resistance offered by the wire and current through the
wire.

() Heat produced in the wire, resistance offered by the
wire and current through the wire.

(d) Heat produced in the wire and current through the wire.

When a piece of aluminium wire of finite length is drawn

through a series of dies to reduce its diameter to half its

original value, its resistance will become

(@ twotimes (b) four times

(c) eighttimes (d) sixteen times

A wire X is half the diameter and half the length of a wire Y

of similar material. The ratio of resistance of X tothat of Y is

120.

121.

@ 8:1 (o) 4:1
(c 2:1 (d 1:1
122. Each of the resistance in the network shown in fig. is equal
to R. The resistance between the terminals A and B is
L
R R
A
K RAE M
@ R () 5R
() 3R (d) 6R
123. Awire hasaresistance 12 Q. Itis bent in the form of a circle.
The effective resistance between two points on any diameter
is
@ 6Q () 30
() 12Q (dy 240

124.

125.

126.

127.

128.

129.

In the network shown below, the ring has zero resistance.
The equivalent resistance between the point A and B is

(@ 2R é
(b) 4R 5

() TR

(d) 10R

In the network shown, each resistance is equal to R. The
equivalent resistance between adjacent corners A and D is

@ R B
(b) %R ; .

3 A ¢
© <R

! R R
@ %R b

A 3 volt battery with negligible internal resistance is
connected in a circuit as shown in the figure. The current I,
in the circuit will be

—_Lgv 20 3Q
- 3Q
@ 1A (b) 15A
© 2A d 13A

Two sources of equal emf are connected to an external
resistance R. The internal resistance of the two sources are
R; and R, (R, > R;). If the potential difference across the
source having internal resistance R, is zero, then

@ R=R,-Ry

(b) R=Ryx(Ry+R2)/(Ry—Ry)

© R=RiR,/(R;-Ry)

@ RERiR,/(R1-Ry)

In the series combination of n cells each cell having emf
¢ and internal resistance r. If three cells are wrongly
connected, then total emf and internal resistance of this
combination will be

@ ne, (nr—3r) (b) (ne - 2¢) nr

() (ne —4e), nr (d) (ne-6¢g), nr

The internal resistance ofa 2.1 V cell which gives a current
of 0.2 A through a resistance of 10 Q is

@ 050 () 080

() 100 (dy 020
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130.

131.

132.

133.

134.

CURRENT ELECTRICITY

A primary cell hasan e.m.f. of 1.5 volt. When short-circuited
it gives a current of 3 ampere. The internal resistance of the
cellis

(@ 4.50hm (b) 2o0hm

(c) 0.50hm (d) (14.5)0hm

Atorch bulb rated as 4.5 W, 1.5V is connected as shown in
fig. The e.m.f. of the cell, needed to make the bulb glow at

full intensity is
4.5W,
1.5V
2E/9

E/9
BN V0 O A Smmm—
0.33Q
E/31 I
| I
E,r=2.67Q
@ 45V () 15V
© 267V d) 135V

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

@ 05Q () 1.0Q

() 20Q (d) 025Q

Determine the current in 2Q) resistor.

28Q

@ 1A (o) 15A

(c0 09A (d) 06A

In the circuit shown in figure, with steady current, the potential
drop across the capacitor must be

V
@ Vv ® Y
© Y @ 2

135.

136.

137.

138.

139.

The resistance of the four arms P, Q, R and S in a
Wheatstone’s bridge are 10 ohm, 30 ohm, 30 chm and 90
ohm, respectively. The e.m.f. and internal resistance of the
cell are 7 volt and 5 ohm respectively. If the galvanometer
resistance is 50 ohm, the current drawn from the cell will be
(@ 0.2A (o) 0.1A

() 2.0A (dy 1.0A

In a Wheatstone's bridge, three resistances P, Q and R
connected in the three arms and the fourth arm is formed by
two resistances S; and S, connected in parallel. The
condition for the bridge to be balanced will be

E_ 2R E_R(Sl+52)
(@) Q S+S; (b) Q  SiS,
E_R(Sl+82) E_ R
© 97 255, Q 5,45,

The current | drawn from the 5 volt source will be

@ O033A
© 067A

() 05A

(d 017A

In a Wheatstone bridge all the four arms have equal
resistance R. Ifthe resistance of galvanometer armisalso R,
the equivalent resistance of combination is

@ R (b) RA

() R2 d R

A meter bridge is set up as shown, to determine an unknown
resistance ‘X’ using a standard 10 ohm resistor. The
galvanometer shows null point when tapping-key is at
52 cm mark. The end-corrections are 1 cm and 2 cm
respectively for the ends A and B. The determined value of
X’ is

X 10Q
("
(@ 10.20hm (b) 10.60hm
(c) 10.80ohm (d) 11.10hm
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140. Inametre bridge, the balancing length from the left end (standard
resistance of one ohm is in the right gap) is found to be 20 cm.
The value of the unknown resistance is

@ 08Q (o) 050

() 040 (dy 025Q

If specific resistance of a potentiometer wire is 10~/Qm
current flowing through it, is 0.1 amp and cross sectional
area of wire is 10~ m2, then potential gradient will be

(@ 1072volt/m (b) 10~*volt/m

(c) 10-8volt/m (d) 10-8volt/m

The current in the primary circuit of a potentiometer wire is
0.5 A, p for the wire is 4 x 10~/ Q-m and area of cross-
section of wire is 8 x 10~ m2. The potential gradient in the
wire would be

(@ 25mV/meter (o) 2.5mV/meter

(c) 25V/meter (d) 10V/meter

A cell when balanced with potentiometer gave a balance
length of 50 cm. 4.5 Q external resistance is introduced in
the circuit, now it is balanced on 45 cm. The internal
resistance of cell is
(@ 025Q

(c) 10O

141.

142.

143.

(b) 05Q
d 150

144.

145.

146.

147.

A potentiometer consists of a wire of length 4m and resistance
10Q. It is connected to a cell of e.m.f. 3V. The potential
gradient of wire is

(@ 5Vim (o) 2Vim

(c) 5Vim (d) 10vim

Potentiometer wire of length 1 m is connected in series with
490Q resistance and 2 V battery. 1f 0.2 mV/cm is the potential
gradient, then resistance of the potentiometer wire is

@ 490 b 790

() 590 (d 690

A potentiometer wire, 10 m long, has a resistance of 40Q. It
is connected in series with a resistance box and a 2 V storage
cell. Ifthe potential gradient along the wire is 0.1 m V/cm, the
resistance unplugged in the box is

@ 2600 (b)760Q

() 960Q2 (d)1060 Q2

In an experiment to measure the internal resistance of a cell,
by a potentiometer, it is found that the balance point is at a
length of 2 m, when the cell is shunted by a 5 Q resistance
and is at a length of 3 m when the cell is shunted by a 10 O
resistance. The internal resistance of the cell is

@ 150 () 100

() 15Q d 10



HINTS AND SOLUTIONS

CURRENT ELECTRICITY

FACT/DEFINITION TYPE QUESTIONS

1.

10.
13.

14.
15.

16.
17.

18.
23.

26.

27.

©
©
@

)

@
@
)

)
)

)
@

@
G

©

)

Inacurrent carrying conductor, the net charge is zero.
3. @ 4. @

J=cE=Jp=E

Jis current density, E is electric field

S0 B = p = resistivity.

Motion of conduction electrons due to random

collisions has no preffered direction and average to

zero. Drift velocity is caused due to motion of

conduction electrons due to applied electric field g .

8. @ 9.

11. @ 12. (¢)
When the temperature increases, resistance increases.
As the e.m.f. applied is the same, the current density
decreases the drift velocity decreases. But the rms
velocity of the electron due to thermal motion is

proportional to /T . The Thermal velocity increases.

Because as temperature increases, the resistivity
increases and hence the relaxation time decreases for

1
conductors [T o« Ej

In conductor when electrons move between two
collisions, their paths are straight lines when external
fields are absent and paths are curved in general
when external field is present.

19.0  20.@ 2@  22. 0
24. @ 25 @
Y4
R =%,now£2=2fl

1
A, =n(r,)? =n(2r)? =4nr2=4A,

_p2l) _pt _R

T 4A 2A 2
.. Resistance is halved, but specific resistance remains
the same.
These materials exhibit a very weak dependence of
resistivity on temperature. Their resistance values
would be changed very little with temperature as
shown in figure. Hence these materials are widely
used as heating element.

28.

29.

30.

31.
32.

33.

34.

39.

b)

)

©
@

b)

@
@

Resistivity p(uQcm)—

T —

Semiconductors having negative temperature
coefficient of resistivity whereas metals are having
positive temperature coefficient of resistivity with
increase in temperature the resistivity of metal
increases where a resistivity of semiconductor
decreases.

The conduction electrons collides with each other
more. the specific resistance of a conductor increases
with temperature according to the reaction p; =
poEYKIT where py, is the specific resistance at 0° C,
E , = energy of the gap between the valence and the
conduction band, kg is the Boltzmann constant and
T, the temperature of the resistor.

The power dissipated in the transmission cables is
inversely proportional to the square of voltage at which
current is transmitted through the cables. Therefore to
minimize the power loss the transmission cables carry
current at a very high voltage.

In series combination, current across its circuit
components is always constant and in parallel
combination the voltage across the circuit components
in constant.

Two or more resistors are said to be in parallel, if one
end of all resistors is joined together and similarly the
other ends joined together.

Two resistors R; and R, connected in parallel.
35.@ 36. @ 37. (¢ 38. (a)

E . .
I = —— Internal resistance (r) is zero,
R+r

| = tant
= — =constant.
R
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41.

42.

43.

44.

45.

46.

48.

49.

50.
51.

©

@

)
@
@

@
b)

)
)

Internal resistance = r, External resistance = nr.
Let terminal voltage =V

Er
then V=E-Ir=>V=E-
(n+Dr
_hE 'V n
n+l E n+1
: In the parallel combination,
€ g € €
T TR
req n n "
1 1 1 1
— =ttt
feq 1 N n
VOET E = 8= =g, =eand r =r,=r;=..1T)
€eq € € € €
—+—+...+—=N—- (I)
g I T r r
e 1.1, Jr1_ n
g T rr Teg= 1N (i)

From (i) and (ii)

€ag =N & XTI —nx8x8—8

Mg ror
The internal resistance of dry cells, is much higher
than the common electrolytic cells.

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

47. ()
The deflection in galvanometer will not be changed
due to interchange of battery and the galvanometer.
In meter bridge experiment, it is assumed that the
resistance of the L shaped plate is negligible, but
actually it is not so. The error created due to this is
called end error. To remove this the resistance box
and the unknown resistance must be interchanged
and then the mean reading must be taken.
Potentiometer is based on zero deflection method.

52. () 53. () 54. (a) 55. (c)

STATEMENT TYPE QUESTIONS

56.
57.

58.

59.

@
@

@
@

The order of magnitude of current in lightening is very
high approx 10,000 of amperes. The order of magnitude
of current in human body and galvanometer is also not
one ampere.

According to Ohm’s law, the plot of | versus Vis linear
so how can it fail if V depends on | linearly.

Consider the case when no electric field is present.
The electrons will be moving due to thermal motion
during which they collide with the fixed ions. An

electron colliding with an ion emerges with the same
speed as before the collision. However, the direction
of its velocity after the collision is completely
random. At a given time, there is no preferential
direction for the velocities of the electrons. Thus, on
the average, the number of electrons travelling in any
direction will be equal to the number of electrons
travelling in the opposite direction. So, there will be
no net electric current.

60. @ 61. (b

62. (¢) When resistances are connected in series the same
current flows through each resistance.

MATCHING TYPE QUESTIONS

63. () (A) — (1) if the temperature is not very high.
B>
©€)— (@

(D) —>(4)

64. (d) A-(4)assilverhas least resistivity. B - (3) because the
resistivity of semiconductor decreases with temperature
so they have negative temperature coefficient of
resistivity. C-(2) as carbon resistors have high range.
D-(1) because wires of alloys like managanin,
constantan, nichrome etc are used to make wire bound
resistors.

65. (¢) 66. (c)

67. () A-(3) Kirchhoff’s junction rule is based on law of
conservation of charge. B-(4) Kirchhoff’s loop rule is

based on law of conservation of energy. C-(1) j=c E

is also an equivalent form of Ohm’s law. D-(2) as mobility
is defined as the magnitude of drift velocity per unit
electric field.

68. (a) A-2:Energystored in capacitor will convert into thermal
energy.
B-3: Induced emf, e =B v/.
C-4 : Because of electric force ends of wire will have
opposite charges.
D-1, 2, 3: When battery is connected to wire a constant
current flows in the wire which produces heating effect.

69. (b
DIAGRAM TYPE QUESTIONS

70. (@ Even ifresistance R is changed with 2R, according to
Ohm’s law V is still proportional to I i.e., the graph
between V and | is a straight line. Then why option (a)
is not correct? Because the slope of V.1. graph gives the
value of resistance. As the value of resistance is
increased from R to 2R, the slope of given graph must
also increase which is shown in fig. (d).

I
71. () As we know, resistance R = pz. The resistance of
conductor | is given by

R, =p|—=§ [Where R:pLAJ




72.

73.

74.

75.
76.
77.

78.

79.

80.

81.
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)

@

)

©

)

2
Similarly, R, =p—=2R
A
3 3
R =0ND— =—
and Ry, pZA 2

From this we conclude that R, > R, > R,. Since in
parallel combination of resistances current distributes
in inverse ratio of resistances, therefore i, <i; <i;
Ohm’s law V = IR is an equation of straight line
Hence | - V characteristics for ohmic conductors is
also a straight line and its slope gives resistance of
the conductor.

The figure is showing | — V characteristics of non
ohmic or non linear conductors.

\
T1

T1

o) I

The slope of V — | graph gives the resistance of a
conductor at a given temperature.

From the graph, it follows that resistance of a
conductor at temperature T, is greater than at
temperature T, As the resistance of a conductor is
more at higher temperature and less at lower
temperature, hence T, > T,

The resistivity of semiconductor decreases with
increase in temperature.

This is a balanced Wheatstone bridge condition.
When all the resistances are connected in parallel the
equivalent resistance is minimum so, current drawn will
be maximum.

In figure (2) the upper and lower part of the wire between
A and B are in parallel. Therefore the equivalent
resistance of these two parts is less than the resistance
of each of the upper and lower part. Since the resistance
between A and B decreases in fig. (2) therefore the
current drawn from the battery increases.

Current does flow through the electrolyte inside the
cell and it flows from negative electrode to positive
electrode.

No current flows through the resistor R as A and C are
at same potential. Hence current drawn from battery
will remain same on closing the switch.

Current in the circuit,

_ e
R+r
Potential difference across R,
V=IR= ( € jR: €
R+r 1+L

WhenR=0,V=0
R= oo,VZS

82.

83.

84.

85S.

86.

87.

88.

89.

©

b)

@

©

b)

@

)

@

E E
' R+ (JR-vN2+2/Rr

lismaximumwhenR=r

P — |2R » When I ismax, P is also max.

Prax = IﬁmxR :

If we apply Kirchhoff’s loop rule to the loop BCDEB in
clockwise direction the changes in potential across R4
and R, are negative. Therefore i; Ry and i; R, should
have negative sign. But for this clockwise direction we
are moving in a direction opposite to i, across R,.
Current flows from higher potential to lower potential
but we are moving from lower potential to higher
potential i.e., potential is increasing. So the change in
potential is positive. Therefore i, R, has positive sign.
If the value of current comes out positive then actual
current is in the direction of arrow and if it comes out
negative then actual current is in opposite direction of
the arrow.

In balances condition, no current will flow through
the branch containing S.

In the balance condition if the battery and galvanometer
are interchanged even then no current flows through
the galvanometer as A and C are at same potential.

In balance condition, since no current flows through
the galvanometer therefore B and D are at the same
potential.

The working principle of meter bridge is

R | .
S 100- )
When S' is connected in parallel with S we obtain
equivalent resistance S, of S and S' which is less than
S. Thus if the value of denominator of L.H.S. of eq. (i)
decreases then value of denominator of R.H.S. of eq. (i)
also decreases. For this to happen the null point shifts
totheright of D.

Due to increases in resistance R the current through
the wire will decrease and hence the potential
gradient also decreases, which results in increase in
balancing length. So. J will shift towards B.

ASSERTION- REASON TYPE QUESTIONS

90.

91.

92.
93.

@

©

@
@

We call those quantities as vector quantities which
have magnitude and direction and obey laws of vector
addition. Though current has magnitude as well as
direction but it does not obey laws of vector addition.
Hence it is not a vector quantity.

The net charge on current carrying conductor is zero,
and soits electric field is also zero.

Adiode does not obey Ohm’s law while a resistor obeys.
But the equation V = IR can be applied to both. In fact
the equation V = IR can be applied to all the conducting
devices whether they obey Ohm’s law or not. So V= IR
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94. (o)
95. (¢
9. @@
97. (¢
98. (@
99. (a
100. ()
101. (a)

is not a statement of Ohm’s law. Ohm’s law states that V
isdirectly proportional to li.e.. VV oc I. The proportionality
sign is changed to equality sign in the equation V= IR
with R as constant of proportionality know as resistance
of conductor. Thus the equation V = IR defines
resistance.

Before the presence of electric field, the free electrons
move randomly in the conductor, so their drift velocity
is zero and therefore there is no current in the conductor.
In the presence of electric field, each electron in the
conductor experience a force in a direction opposite to
the electric field. Now the free electrons are accelerated
from negative and to the positive end of the conductor
and hence a current starts to flow from the conductor.
Drift speed is the average speed between two
successive collision.

The free electron density in any part of the conductor
remains constant.

The drift velocity of electrons in metals is order of
104 m/s.

We know that V = IR

I

Since R=p—

i pA
Therefore V = IpLA .. ()

Now LA: j isthe current density.
Therefore eq. (i) becomes

. v
V=jpl or T=JP

\
Now T° E, where E is magnitude of electric field.

Therefore E = jp ... (ii)

Current density ] is also a vector which is directed
along g . Therefore the relation (ii) can also be written

in vector form E =p j.

When temperature increases the random motion of
electrons and vibration of ions increases which results
in more frequent collisions of electrons with the ions.
Due to this the average time between the successive
collisions, denoted by t, decreases which increases p.
On increasing temperature of wire the kinetic energy
of free electrons increase and so they collide more
rapidly with each other and hence their drift velocity
decreases. Also when temperature increases,
resistivity increases and resistivity is inversely
proportional to conductivity of material.

. . I o
Resistance wire R = P where p is resistivity of

material which does not depend on the geometry of
wire. Since when wire is bent resistivity, length and
area of cross-section do not change, therefore
resistance of wire also remain same.

102. (d) Theequivalent emf of the two batteries in parallel,

e +
e=|1221| emaybe; e <e<e,.
I’1+I’2

Internal resistance, r = [i) This value is smaller
n+n
than either of r, and .,

103. ()

104. (¢) Kirchoff's loop rule follows from conservation of
energy.

105. (¢) The resistance of the galvanometer is fixed. In meter
bride experiments, to protect the galvanometer from a
high current, high resistance is connected to the
galvanometer.

106. d) With increase in temperature, resistance of metal wire
increases, but balance conduction will not change.

107. (c¢) Theresistance of the galvanometer is flexed. In meter
bridge experiments, to protect the galvanometer from
a high current, high resistance is conneted to the
galvanometer in order to protect it from damage.

108. (a) Ifeither e.m.f. of the driver cell or potential difference
across the whole potentiometer wire is lesser than the
e.m.f. of then experimental cell, then balance point will
not obtained.

1
Potential gradient

109. (a) Sensitivity o oc (Length of wire)

CRITICALTHINKING TYPE QUESTIONS

110. (¢ I:d—Q=10t+3
dt
Att=551=10x5+3=53A
111. (@) CurrentdensityJ=1/A

=50x167°/50x1078 =1 Am™
112. (@) Current flowing through the conductor,
I=nevA. Hence

2
4_nevgm®) Ve _4x1_16

1 nevdz7t(2)2 Ve, 11

113. @ I=nAevgor vq «cl/nr?

114. (c)
J .
115. () vy e = vy oc J [current density]
i 21 _
Jl— K ansz— ﬁ = K ‘]l’

(Vg)y = (Vg), =V
116. @) [Hint=R =R, (1+ab)]
5= Ry (1+ 0 x 50) and 7Q = Ry (1 + o x 100)
P2 14502 _po0133/°C
7 17100 150
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RA _

117. ® (Hint= p:7 Coefficient of resistivity)

118. 0 R,=R,(1+at)
Initially, Ry (1 +300) = 100
Finally, Ry (1 +ot) =110

11 1+at
10 1+30a
or, 10+ (10x 0.002 x t) = 11 + 330 x 0.002

or, 0.02t=1+0.66=1.066 or t = _g3ec.
0.02

When the wire is bent in the form of a square and
connected between M and N as shown in fig. (2), the
effective resistance between M and N decreases to one
fourth of the value in fig. (1). The current increases four
times the initial value according to the relation
V = IR. Since H = 12 Rt, the decrease in the value of
resistance is more than compensated by the increases
in the value of current. Hence heat produced increases.

119. @

120. @

¢ :
121. @ R=—T1— or ROCLZ.
(xD?/4) D
D 2

2
D 0y 12

Rx _ fx 2y y'e Dy _2

Ry 1

D fy (Dy/Z)2 ly

122. (@) The equivalent circuit is shown in fig. Since the
Wheatstone’s bridge is balanced, therefore no current
will flow through the arm KL. Equivalent resistance
between

AKM=R+R=2R

Equivalent resistance between ALM=R+R=2R
The two resistances are in parallel. Hence equivalent

resistance between A and B is given by

1 1 1 2 1

—_——}—= —
R" 2R 2R 2R R
ie, R"=R
Resistance of the wire of a semicircle =12/2 = 6Q
For equivalent resistance between two points on any
diameter, 6Q2 and 62 are in parallel.
or

123. ®)

If a wire of resistance R is bent in the form of a circle,
the effective resistance between the ends of a diameter
=R/4.

124. (a) As thering has no resistance, the three resistances of
3Reach are in parallel.
1 1 1 1
o> —=—4+—+— :£:>R': R
R 3R 3R 3R R
.. between point A and B equivalent resistance
=R+R=2R
125. d) Theequivalent circuitis as shown in figure.
Theresistance ofarm AOD (=R + R) is in parallel to the
resistance R of arm AD.
B
R R
A £l
R R
D
Their effective resistance Ry = 2RxR = 2
2RxR 3
Theresistance of arms AB, BC and CD is
R, :R+ER+R:§R
3 3
The resistance R, and R, are in parallel. The effective
resistance between A and D is
2_ 8
RixRy 3 R 3 R 8
Rl + R2 ‘R+°2R 5
3 3
126. (b)
3Q 3Q
60 °0
3Q = gn | = | |
] L
'3{/ 3V 3V
= 1= 3 =15A
2
- © 1= R R 4R,

Pot. difference across second cell = V=¢-1R, =0



CURRENT ELECTRICITY 301
2¢ R —0 Between A and B, voltage is same in both resistances,
e = ————_—— -Ro=
R+R;+R; 213 =31, where I;+1,=1=15
R+Ry+R, 2R, =0 = 21;=305-1;)= l; =0.9A
R+R1—R2:0 - R:RZ_RI
128. (d) Since due to wrong connection of each cell the total  134. (¢) ¢ v R
) —————WW—<E
emf reduced to 2¢ then for wrong connection of three !
cells the total emf will reduced to (ne — 6¢) whereas
the total or equivalent resistance of cell combination v C
will be nr. 06'—'|—é—||—'3
129. (@) Given:emfe=21V
1=0.2A,R=10Q 1!
Internal resistancer = ? L4l AN
B | oR C
From formula. 2V
e-Ir=V=IR
21-0.2r=0.2%x10 - : _V
Applying Kirchhoff’s law in BCDEFABwe get, |=——
21-02r=2 or 0.2r=0.1 PPYINg J 3R
01 Let AbeatOV. Then potential at G is V.
= r= E =050 Applying Krichhoff’s law for AFED, we get
' Y 4
130. (C) r=E/1=15/3=0.50hm. 0+V+|R:VD:>O+V+§XR :VD :VD:?
131. @ Resist fbulb R —(1'5)2—050 4v \%
- @ Resistance of bulb Rp = - . potential different across capacitor = T_V =3
E E 135. (a) Given:V=7V
Current drawn from battery = 267+033 3 r=5Q
P Q
Sh fbulb = EXE _2E
are of bulb =>— == R
2
2E 5Q
(?j x0.5=45 or E=135V.
Y
132. (@ According to maximum power theorem, the power in 40%x120
the circuit is maximum if the value of external resistance Req= 204120
is equal to the internal resistance of battery.
133. (c) At steady state the capacitor will be fully charged and = VvV _ 7
thus there will be no current in the 1) resistance. So the R 40x120
effective circuit becomes 40+120
AN 71
114 = 5430 :§:02A
A >— M\ B
- 136 LR where S= >152
-0 57 S.+5,
A
: 137. () The network of resistors is a balanced wheatstone
L W\ bridge. The equivalent current is
6V 2.8Q 300
Net current from the 6V battery, ——AM——
6 6 3 15Q
| = = == =15A
2x3) 28 12+28 2 MW
2+3 1
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143. (a)
15x30
= 15X30 =loe=i :%:%: 05A . . Pot.Difference ~ Va —Vp
+ 144. () Hint : Potential gradient = J-————= = ==
138. (d) engtn or wire b4
139. (b AtNull point 145. (a) Pot. gradient=0.2mV/cm
: 0.2x1073 _
I = == 2x1072V/m
X 100 10
I I | )
L iy NUBVLIN oy B Emfof cell =2x1072x1m= 2x10“V =0.02V
As per the condition of potentiometer
0.02(R+490)=2(R) or 1.98R=9.8
A B 9.8
< 52 cm —><—48cm —> - 2% _
= R 198 49 Q
X 10 146. (b) Potential gradient along wire
) _ potential difference along wire
Here ¢, =52+ End correction =52+ 1 =53 cm length of wire
=48+E ion=48+2=
¢, =48 + End correction = 48 50cm or. 0.1x10-3 — Ilzg(())\//cm
X 10 53
S Ea BN X =—=10.6Q
53 50 5 or, Current in wire, =1 A
400
140. d) L— or P:I—><Q _ 20 10250, 2 1
Q (100-1) 100-1" "~ 80 or,—° == or R =800—40 = 7600
40+R 400
-Vg ixp 0.1x1077 147. () In case of internal resistance measurement by

141. (a) Potential gradient = Va
! A 1078

=1072V/m

142. (a) Potential gradient of wire = % = [%)x I

where ¢ & A are the length and cross-section of wire

-7
50 X: 4x10

5 x 0.5 =25mV / meter
f  8x10~

potentiometer,

ﬁ_f_l_ {ER{/(R1+1)} 3 Ri(R, +T1)
Vo (y {ERy/(Ry+nN} Ry(Ry+1)

Here ¢/, =2m, /, =3m, R; =5Q and R, =10Q

2 5@0+1)

.- 3—m or 20+4r=30+3rorr=10Q
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