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Place of Learning and Scientific Mental Aptitude

CURRENT ELECTRICITY

1. Electric field (E) and current density (J) have relation
[Kerala PMT 2005; MP PMT 2009, 10]
(@) Eed™! (b) Eed
1
Ee— d) E?e—
(c) 7 (d) 7

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

drift velocity will be [Similar Kerala PET 2007]
(a) v/4 (b) v/2
() v (d) 4v
3.  Pick out the wrong feature about carbon resistors
[Kerala PET 2012]
{a) Compact
(b) Inexpensive

(c) Relatively sensitive to temperature
(d) Mostly used for higher resistor values
(e} Colour codes express their resistor values
4, Ohm's law is valid if [Kerala PMT 2012]
(a) Vis directly proportional to I®

(b) The relation between V and I depends on the sign of V
for the same absolute value of V

(¢) The relation between V and I is non-unique
(d) Vis directly proportional to I2
(e) V depends on [ linearly
5. The current flowing through a wire depends on time as
1=3t+2t+5. The charge flowing through the cross-
section of the wire in time from t=0 to t =2 sec. is
[WB-JEE 2009]
(a) 22C (b) 20C
(c) 18C (d) 5C
6.  Resistance of a wire at 20°C is 20Q and at 500°C is
60Q . At what temperature its resistance is 25Q
[Odisha JEE 2009; Similar AMU (Engg.) 2010]
(a) 160°C (b) 250°C
{e) 100°C (d) 80°C
7.  The specific resistance of manganin is 50x107% chmxm .
The resistance of a cube of length 50cm will be

(a) 107 ohm (b) 2.5x107 ohm
(c) 107 ohm (d) 5x10™ ohm
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10.

11.

The resistivity of iron is1x10™ ohm—m . The resistance of a
iron wire of particular length and thickness is 1 ohm. If the
length and the diameter of wire both are doubled, then the
resistivity in ohm—m will be [CPMT 1983; DPMT 1999]
(@) 1x107 (b) 2x107

{c) 4x107 (d) 8x107
The temperature coefficient of resistance for a wire is
0.00125/°C. At 300K its resistance is 1 ohm. The
temperature at which the resistance becomes 2 ohm is
[IIT 1980; MP PMT 2001; MP PET 2002; Odisha JEE 2002;
KCET 2003; AIEEE 2006; Similar AMU PMT 2009:
KCET 2009]
(a) 1154 K (b) 1100K
(c) 1400K (d) 1127K
Consider a copper wire of length L, cross-sectional area A. It has
n number of free electrons per unit volume. Which of the
following is the correct expression of drift velocity of the electrons

when the wire carries a steady current | [J & K CET 2012)
I I

© e L
I I
—_— d

(c) ~ah {d) A

The resistance of a wire is 20 ohm. It is so stretched that the
length becomes three times, then the new resistance of the
wire will be

[MP PET 1989; Similar WB-JEE 2009; NEET 2013]

(a) 6.67 ochm (b) 60.0 ohm
{c) 120 ohm (d) 180.0 ohm
The resistivity of a wire [MP PMT 1984; DPMT 1982]

{a) Increases with the length of the wire
{b) Decreases with the area of cross-section

{c) Decreases with the length and increases with the cross-
section of wire

(d) None of the above statement is correct

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

A wire of a certain material is stretched slowly by ten
percent. Its new resistance and specific resistance become
respectively [CBSE PMT 2008; Similar MP PMT 2013]

(b) 1.1 times, 1.1 times
{d) 1.21 times, same
Drift velocity v, varies with the intensity of electric field as

{a) Both remain the same
(¢) 1.2 times, 1.1 times

per the relation [CPMT 1981; BVP 2003)
1

[a} Uy { ] vy E

(c) vy =constant (d) vy e E?

10.

17.

18.

19.

20.

21.

22,

23.

23,

wnicn oI tne 1ollowing statement is correct  |[MP PET 2008]

(a) Electric field is zero on the surface of current carrying
wire

{b) Electric field is non-zero on the axis of hollow current
canrying wire.

(c) Surface integral of magnetic field for any closed surface
is equal to g, times of total algebraic sum of current
which are crossing through the closed surface.

(d) None

An electric cell of em.f. E is connected across a copper wire of

diameter d and length /. The drift velocity of electrons in the wire

is vy. If the length of the wire is changed to 2I, the new drift

velocity of electrons in the copper wire will be ~ [WB-JEE 2013]

(@) oy (b) 2v,

(e) vy/2 d) vy/4

In a conductor if 3000 coulomb of charge enters and 3000
coulomb of charge exits in time 10 minutes, then the current

is [Odisha JEE 2011]
(a) 5 ampere (b) 10 ampere
(c) 2.5ampere (d) Zero

62.5x10" electrons per second are flowing through a wire
of area of cross-section 0.1 m?, the value of current flowing

will be [CPMT 1984; Similar Kerala PET 2012]
fa) 1A (b) 0.1A
{c) 10A (d) 0.11A

In a closed circuit, the current I (in ampere) at an instant of
time ¢ (in second) is given by I =4 -0.08t . The number of
electrons flowing in 50s through the cross section of the

conductor is [Kerala PET 2007]
{a) 1.25x10" (b) 6.25x10%°
(c) 5.25x10Y (d) 2.55x10%

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 becomne [AIIMS 1997;

MH CET 2000; UPSEAT 2001; CBSE PMT 2002)
(a) Two times {b) Four times
{c) Eight times {d) Sixteen times
A wire 100cm long and 2.0 mm diameter has a resistance
of 0.7 ohm, the electrical resistivity of the material is

[Similar BHU 2006]

{a) 4.4x105chmxm (b) 2.2x10%ohmxm
(¢) 1.1x10%chmxm (d) 0.22x10°chmxm

A certain wire has a resistance R . The resistance of another
wire identical with the first except having twice its diameter

is [CPMT 1999)
(a) 2R (b) 0.25R
(c) 4R (d) 0.5R

In hydrogen atom, the electron makes 6.6x10'
revolutions per second around the nucleus in an orbit of

radius 0.5x107%m . It is equivalent to a current nearly
(@) 1A (b) 1mA
(c) 1A (d) 16x107°A
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25.

26.

27.

28.

29.

31.

32.

A wire of length 5m and radius 1 mm has a resistance of 1
ohm. What length of the wire of the same material at the
same temperature and of radius 2mm will also have a
resistance of 1 ohm

(a) 1.25m (b) 25m
(c) 10m (d) 20m
Metals have [J & K CET 2008]

(a) Zero resistivity (b) High resistivity
(c) Low resistivity (d) Infinite resistivity
Consider a rectangular slab of length L and area of cross
section A. A current | is passed through it. If the length is
doubled, the potential drop across the end faces

[J & K CET 2008]
(a) Becomes half of the initial value
(b) Becomes one-fourth of the initial value
(c) Becomes double the initial value
(d) Remains same
A wire of resistance R is elongated n— fold to make a new
uniform wire. The resistance of new wire [WB-JEE 2010]
(@) nR (b) n’R
(c) 2nR (d) 2n’R
A metallic block has no potential difference applied across it,
then the mean velocity of free electrons is (T = absolute
temperature of the block)
(a) Proportionalto T
(b} Proportional to T
(¢} Zero
(d) Finite but independent of temperature

The drift velocity of the electrons in a copper wire of length
2m under the application of a potential difference of 20C V

is 0.5ms™ . Their mobility is (in m?V~'s™)
[Kerala PET 2008]

(a) 2.5x107° (b) -2.5%1072
() 5x10% (d) 5x107°
(e) 5x107

The .resistance of a metal increases with increasing

temperature because [VITEEE 2008)

(a) 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

In the absence of applied potential, the electric current

flowing through a metallic wire is zero because

[VITEEE 2008]

(a) The electrons remain stationary

(b) The elecirons are drifted in random direction with a
speed of the order of 102 em/ s

{c) The electrons move in random direction with a speed
of the order close to that of velocity of light

(d) Electrons and ions move in opposite direction

35.

36.

37.

39.

41.

If a wire is stretched to make it 0.1% longer, its resistance
will [AIEEE 2011]
{a) Increase by 0.05% (b) Increase by 0.2%
{c) Decrease by 0.2% (d) Decrease by 0.05%
On increasing the temperature of a conductor, its resistance
increases because the [Kerala PMT 2011]
{(a) Relaxation time increases
{b) Mass of electron increases
(c) Electron density decreases
{(d) Relaxation time decreases
(e) Relaxation time remains constant
When an electrical appliance is switched on, it responds
almost immediately, because [VITEEE 2008]
(a) The electrons in the connecting wires move with the
speed of light
(b) The electrical signal is carried by eleciromagnetic
waves moving with the speed of light
(c) The electrons move with speed which is close to but
less than speed of light
(d) The electron are stagnant
The electric intensity E, current density j and specific
resistance k are related to each other by the relation
[DPMT 2001]
() E=jlk (b) E=jk
{c) E=k/j (d) k=jE
The resistance of a wire of uniform diameter d and length
L is R. The resistance of another wire of the same
material but diameter 2d and length 4L will be
[CPMT 1984; MP PET 2002; Similar MP PMT 1993)
(a) 2R (b) R
(c) R/2 (d R/4
There is a current of 1.344 amp in a copper wire whose area
of cross-section normal to the length of the wire is 1 mm? . If
the number of free electrons per cm® is 8.4x10%, then
the drift velocity would be
[CPMT 1990; Similar Pb. PMT 2001; KCET 2012]
{a) 1.0mm/sec (b) 1.0m/sec
{c) 0.1mm/sec (d) 0.01 mm/sec
It is easier to start a car engine on a hot day than on a cold
day. This is because the internal resistance of the car battery
{a) Decreases with rise in temperature
{b) Increases with rise in temperature
{c) Decreases with a fall in temperature
(d) Does not change with a change in temperature
5 ampere of current is passed through a metallic conductor.
The charge flowing in one minute in coulomb will be
[MP PET 1984; Similar RPMT 1997]
(a) 5 (b) 12
(c) 1/12 (d) 300
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 [KCET 2008]
(a) 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
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42.

47.

49.

50.

Two identical conductors.maintained at same temperatures
are given potential differences in the ratio 1:2 Then the

ratio of their drift velocities is [Kerala PMT 2011]
(a) 1:2 b) 3:2

(c) 1:1 {d) 1ugte

(e} 1:4

The tolerance level of a resistor with the colour code red,

blue, orange, gold is [Kerala PET 2011]
(a) £5% (b) £10% -

{c) +20% (d) +40%

(e) +30%

Find the TRUE statement [Kerala PET 2011]

(a) Ohm's law is applicable to all conductors of electricity
{b) In an electrolyte solution, the electric current is mainly
due to the movement of electrons
{c) The resistance of an incandescent lamp is lesser when
the lamp is switched on
(d) Specific resistance of a wire depends upon its
dimension
(e} The resistance of carbon decreases with the increase of
temperature
A colour coded carbon resistor has the colours orange, blue,
green and silver. Its resistance value and tolerance
percentage respectively are
[AMU (Med.) 2010; Similar Kerala PMT 2012]
(a) 36x10°Q and10%  (b) 36x10*Q and 5%

(c) 63x10°Q and 10%  (d) 35x10°Q and 5%

The colour sequence in a carbon resistor is red, brown,

orange and silver. The resistance of the resistor is '
[DCE 2004; Similar Kerala PMT 2008; J&K CET 2012]

(a) 21x10°+10% (b) 23x10'+10%

(c) 21x10°+5% (d) 12x10°+5%
The relaxation time in conductors [DPMT 2003]
{a) Increases with the increase of temperature
(b) Decreases with the increase of temperature
{c) It does not depend on temperature
{d) All of sudden changes at 400 K
Which of the following statements is correct
{a) Liquids obey fully the ohm's law
{b) Liquids obey partially the ohm's law
{c¢) There is no relation between current and p.d. for liquids
{d) None of the above
A certain piece of silver of given mass is to be made like a
wire. Which of the following combinations of length (L) and
the area of cross-section (A) will lead to the smallest
resistance [MP PMT 1995; CBSE PMT 1997]
{a) LandA
(b) 2L and A/2
(c) Li2and2A ]
(d) Any of the above, because volume of silver remains same
The resistance of a wire is10Q. Its length is increased by
10% by stretching. The new resistance will now be

[CPMT 2000; Pb PET 2004; J & K CET 2010;

Kerala PET 2011]

(a) 12Q

(c) 13Q (d)

(b) 1.2Q
11Q

51.

52.

53.

54.

55.

56.

57.

58.

Resistance of tungsten wire at 150°C is 133Q. Its

resistance temperature coefficient is 0.0045/°C. The
resistance of this wire at 500°C will be

* [DPMT 2004; Similar KCET 1999]
(a) 180Q (b) 225Q

(© 258Q d) 317Q

The following four wires are made of the same material and
are at the same temperature. Which one of them has highest
electrical resistance [UPSEAT 2004; Similar VITEEE 2008)
{(a) Length = 50 cm, diameter = 0.5 mm

{b) Length = 100 cm, diameter = 1 mm

(c) Length = 200 cm, diameter = 2 mm

(d) Length = 300 cm, diameter = 3 mm

A wire of diameter 0.02 metre contains 10? free electrons
per cubic metre. For an electrical current of 100 A, the drift
velocity of the free electrons in the wire is nearly

[UPSEAT 2004)]
(a) 1x10Y m/s (b) 5x 107 m/s
(c) 2x10%m/s (d) 8x10° m/s

For a metallic wire, the ratio V/i (V = the applied potential
difference, i = current flowing) is [MP PMT 1994; BVP 2003]
{(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
The resistance of a wire is R. [f the length of the wire is
doubled by stretching, then the new resistance will be
[Roorkee 1992; KCET 1993; AFMC 1995; AMU (Med.) 1999;
CBSE PMT 1999; MP PET 2001; UPSEAT 2001;
Similar ISM Dhanbad 1994; BHU 2002; UPSEAT 2003;
J & K CET 2004; Pb. PMT 2004; Kerala PMT 2008]

(a) 2R (b) 4R
© R d %

The electric resistance of a certain wire of iron is R. If its

length and radius are both doubled, then [CBSE PMT 2004)

(a) The resistance will be doubled and the specific
resistance will be halved

(b) The resistance will be halved and the specific resistance
will remain unchanged

{c) The resistance will be halved and the specific resistance
will be doubled -

(d) The resistance and the specific resistance, will both
remain unchanged

The reciprocal of resistance is

{a) Conductance (b) Resistivity

(c) Voltage {d) None of the above

When a potential difference is applied across the ends of a

linear metallic conductor [MP PET 1997]

(a) The free electrons are accelerated continuously from the
lower potential end to the higher potential end of the
conductor

(b) The free electrons are accelerated continuously from the
higher potential end to the lower potential end of the
conductor

(c) The free electrons acquire a constant drift velocity from
the lower potential end to the higher potential end of
the conductor

(d) The free electrons are set in motion from their position
of rest

[AFMC 1995]
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59.

61.

62,

64.

All of the following statements are true except
[Manipal MEE 1995]
{a) Conductance is the reciprocal of resistance and is
measured in Siemen
(b) Ohm’s law is not applicable at very low and very high
temperatures
(c) Ohm's law is applicable to semiconductors
(d) Ohm's law is not applicable to electron tubes, discharge
tubes and electrolytes
The alloys constantan and manganin are used to make
standard resistance because they have
[NCERT 1990; MH CET 2000; Similar DUMET 2009)
{a) Low resistivity
{b) High resistivity
{c) Low temperature coefficient of resistance
{(d) Both (b) and (c)
If the resistance of a conductor is 5 Q at 50°C and 7 Q at
100°C then the mean temperature coefficient of resistance

of the material is [Pb. PET 2000; Similar VITEEE 2006;
MP PET 2007; J & K CET 2012]

(a) 0.008°C (b) 0.006°C

(c) 0.004/°C (d) 0.0017C

The resistance of a discharge tube is
[AFMC 1996; CBSE PMT 1999]

{a) Ohmic (b) Non-ohmic

(c) Both (a) and (b) (d) Zero

We are able to obtain fairly large currents in a conductor

because [Haryana CEE 1996]

(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 electron
drift speed and the 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 the very small 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
density and drift speed to get the electric current

Two resistances of 10 Q and 20 Q and an inductor of

inductance 5 H are connected to a battery of 2 V through a

key k as shown in the figure. At time t =0,

when the key k is closed the initial current through the

battery is 100 [AMU PMT 2009]
MWW\~
5H
20Q
%V
+l= R K
2
(a) 0.2A (b) i-gA
© LA @ 0
15

65.

66.

67.

69.

70.

71.

72.

73.

In a wire of circular cross-section with radius r, free electrons
travel with a drift velocity V when a current I flows through
the wire. What is the current in another wire of half the
radius and of the same material when the drift velocity is 2V
[MP PET 1997]

(a) 2I (b) I
) I/2 (d) 1/4
The resistivity of a wire depends on its [MP PMT/PET 1998]
{a) Length (b) Area of cross-section
{c) Shape (d) Material
The conductivity of a superconductor is

[Similar to KCET 1993; MP PMT/PET 1998]
(a) Infinite {b) Very large
(c) Very small {d) Zero
In a neon discharge tube 2.9x10'® Ne* ions move to the

right each second while 1.2x10"™ electrons move to the left
per second. Electron charge is 1.6x107°C . The current in
the discharge tube [AFMC 1996; MP PET 1999]
{a) 1A towards right {b) 0.66 A towards right
(c) 0.66 A towards left (d) Zero
A steady current flows in a metallic conductor of non-
uniform cross-section. The quantity/ quantities constant
along the length of the conductor is/are

[KCET 1994, 1IT 1997 Cancelled; CBSE PMT 2001]
{a) Current, electric field and drift speed
{(b) Drift speed only
{c) Current and drift speed
{d) Current only
The lead wires should have
(a) Larger diameter and low resistance
(b) Smaller diameter and high resistance
(c} Smaller diameter and low resistance
(d) Larger diameter and high resistance
Two wires A and B of same material and same mass have
radii 2r and r respectively. If resistance of wire A is 34Q,
then resistance of B will be

[RPET 1997; Similar WB-JEE 2009]

(a) 544Q (b) 272Q
(c) 68Q (d) 17Q
Two rods of same material and length have their electric
resistances in ratio 1:2. When both rods are dipped in
water, the correct statement will be [RPMT 1997]
(a) A has more loss of weight
(b) B has more loss of weight
(c) Both have same loss of weight
{d) Loss of weight will be in the ratio 1: 2
Two different conductors have same resistance at 0°C. It is
found that the resistance of the first conductor at t,°C is
equal to the resistance of the second conductor at t,°C .

The ratio of the temperature coefficients of resistance of the

[Pb. PMT 2000]

conductors, a; /a,is [Kerala PET 2009]
R A
t t,
() 2= @ 2
t f
(e) —2
-
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74.

75.

76.

77.

78.

79.

80.

81.

82.

The resistance of a wire at room temperature 30°C is
found to be 10Q . 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] [Kerala PET 2007]
(a) 36°C (b) 83°C
(c) 63°C {d) 33°C

The colour code for a resistor of resistance 3.5k} with 5%
tolerance is [Kerala PMT 2007]
(a) Orange, green, red and gold

{b) Red, vellow, black and gold

{c) Orange, green, orange and silver

{d) Orange, green, red and silver

A current [ is passing through a wire having two sections P
and Q of uniform diameters d and d/2 respectively. If the
mean drift velocity of electrons in sections P and Q is
denoted by v and v, respectively, then [Roorkee 1999]

(@) vy =g (b) vp= —12—uq

c) vp= %UQ (d) vp=2ug

If an electric current is passed through a nerve of a man,
then man [UPSEAT 1999)]
(a) Begins 1o laugh

(b) Begins to weep

(c) Is excited

(d) Becomes insensitive to pain

The mobility of free electrons (charge e, mass m and relaxation
time 7} in a metal is proportional fo [d & K CET 2010)

@ £r ) 2
m e
) = ) =
mtT er

Masses of three wires of copper are in the ratioof 1 : 3: 5
and their lengths are in the ratio of 5:3:1. The ratio of
their electrical resistances are

[AFMC 2000; Similar CPMT 2002; Kerala PET 2009)

(@ 1:3:5 (b) 5:3:1

{¢) 1:15:125 (d) 125:15:1

Conductivity “icreases in the order of [AFMC 2000]
(a) Al Ag, Cu {b) Al Cu, Ag

(c) Cu, Al Ag (d) Ag, Cu, Al

A uniform wire of resistance R is uniformly compressed
along its length, until its radius becomes n times the original
radius. Now resistance of the wire becomes

[KCET 2000; Similar KCET (Med.) 2001]

R R
£ 4y 2

@ = o =

iy B (d) nR
n

The resistance of a conductor is 5 ohm at 50°C and 6 ohm
at 100°C. Its resistance at 0°C is
[KCET 2000; AIEEE 2002, 07; RPMT 2006]
(b) 2 ohm
(d) 4 ohm

{a) 1ohm
(c] 3 ohm

84.

85.

86.

87.

89.

90.

91.

A block has dimensions 1 cm, 2 em, 3 em. Ratio of the
maximum resistance to minimum resistance between any

point of opposite faces of this block is [4 & K CET 2006)
(a) 9:1 (b) 1:9
() 18:1 (d) 1:6

Equal potentials are applied on an iron and copper wire of
same length. In order to have the same current flow in the
two wires, the ratio r [iron)/r (copper) of their radii must be
(Given that specific resistance of iron = 1.0x10~7 ohm-m
and specific resistance of copper = 1.7x10°® ochm-m)
[MP PMT 2000]

(a) About 1.2 (b) About 2.4
{c) About3.6 (d) About 4.8
An electron (charge = 1.6 x 10° coulomb) is moving in a
circle of radius 5.1 x 10""'m at a frequency of 6.8 x 10%
revolutions/sec. The equivalent current is approximately

[MP PET 2000; Similar EAMCET 2000; AMU PMT 2009]
(a) 5.1x107° amp (b) 6.8x107% amp

(c) 1.1x107% amp (d) 2.2%10°° amp

A rod of a certain metal is 1.0 m long and 0.6 cm in
diameter. Its resistance is 3.0 x 10 ohm. Another disc
made of the same metal is 2.0 ¢m in diameter and 1.0 mm
thick. What is the resistance between the round faces of the
disc [MP PET 2000]

(a) 1.35 x 10 ohm (b) 2.70 x 1077 ohm

(c) 4.05x 107 ohm (d) 8.10 x 10 ohm
At what temperature will the resistance of a copper wire
become three times its value at 0°C  (Temperature
coefficient of resistance for copper = 4 x 10~ per °C )

[MP PET 2000]
(a) 400°C (b) 450°C
(e) 500°C (d) 550°C
An electron revolves 6 x 10 times/sec in circular loop.
The current in the loop is [MNR 1995; UPSEAT 2000]
(a) 0.96 mA (b) 0.96 uA
(c) 28.8A (d) None of these
The electron drift speed is small and the charge of the
electron is also small but still, we obtain large current in a
conductor. This is due to [KCET 2006]
(a) The conducting property of the conductor
(b) The resistance of the conductor is small
(c) The electron number density of the conductor is small
(d) The electron number density of the conductor is

enormous

If potential V =100+0.5Volt and current [=10+0.2
amp are given to us, then what will be the value of

resistance [RPET 2001]
(a) 10+0.70hm (b) 5%20hm
() 0.1+0.20hm (d) None of these

A nichrome wire 50 cm long and one square millimetre
cross-section carries a current of 44 when connected to a 2V
battery. The resistivity of nichrome wire in ohm metre is

[EAMCET 2001)
(b) 4% 107

(d) 2x 107

(a) 1x10°®
(e) 3x 107
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93.

94.

95.

97.

100.

If an observer is moving with respect to a stationary electron,
then he observes [DCE 2001]
{(a) Only magnetic field (b) Only electric field

{c) Both (a) and (b) ‘(d) None of the above
Calculate the amount of charge flowing in 2 minutes in a
wire of resistance 10 © when a potential difference of 20 V

is applied between its ends [Kerala (Engg.) 2001]
(a) 120C (b) 240C
() 20C (d) 4C

The number of free electrons per 100mm of ordinary
copper wire is 2x10?', Average drift speed of electrons is

0.25mm/ s . The current flowing is [MP PET 2006)
(a) 5A (b) 80A
(c) 8A (d) 0.8A
The drift velocity does not depend upon [BHU 2001]

{(a) Cross-section of the wire (b) Length of the wire
(c) Number of free electrons (d) Magnitude of the current
If the ratio of the concentration of electron to that of holes in

a semiconductor is ;— and the ratio of current is %, then

what is the ratio of their drift velocities [AIEEE 2006]
(a) 4/5 (b) 5/4
(c) 4/7 (d) 5/8

At room temperature, copper has free electron density of
84x10% per m®. The copper conductor has a cross-
section of 10 m? and carries a current of 54 A. The
electron drift velocity in copper is
[UPSEAT 2002; Similar AMU (Med.) 2002;
VITEEE 2006; KCET 2007]
(a) 400 m/s (b) 0.4m/s
{c) 0.4 mmfs (d) 72m/s
The resistance of a 5 cm long wire is 10 Q. It is uniformly
stretched so that its length becomes 20 ¢cm. The resistance

of the wire is [MH CET 2002]
(a) 160 Q (b) 802
(c) 40Q (d) 20Q
The resistance of an incandescent lamp is [KCET 2002]

(a) Greater when switched off

(b) Smaller when switched on

{c) Greater when switched on

(d) The same whether it is switched off or switched on

In the figure a carbon resistor has bands of different colours
on its body as mentioned in the figure. The value of the

resistance is [Kerala PET 2002]
Silver
(a) 22kQ . Pl
(b) 3.3kQ
(c) 5.6kQ
Red
(d) 9.1kQ White

101

102.

103.

104.

105.

106.

107.

108.

109.

110.

By increasing the temperature, the specific resistance ot a
conductor and a semiconductor i

[AIEEE 2002; MP PET 2007]
{(a) Increases for both

(b) Decreases for both

(c) Increases, decreases
{d) Decreases, increases

Which of the following is vector quantity [AFMC 2002]
(a) Current density (b) Current
(c) Wattless current (d) Power

A material 'B' has twice the specific resistance of 'A'. A
circular wire made of 'B' has twice the diameter of a wire
made of 'A'. Then for the two wires to have the same
resistance, the ratio -;—"— of their respective lengths must be
A
[AIEEE 2006]

a) 1/2 (b) 1/4
(c) 2 (d) 1
A current of 1 mA is flowing through a copper wire. How
many electrons will pass a given point in one second
[e = 1.6 x 10" Coulomb]  [RPMT 2000; MP PMT 2002;

Similar CPMT 1986; RPMT 1999; AMU (Med.) 2000]
(a) 6.25 x 10¥ (b) 6.25 x 10
(c) 6.25x 103 (d) 6.25 x 108
The drift velocity of free electrons in a conductor is ‘v’ when
a current ‘" is flowing in it. If both the radius and current

are doubled, then drift velocity will be [BHU 2002)]
(a) v (b) v/2
(€) v/4 (d) v/8

If 0y,0, and o, are the conductances of three conductors,
then their equivalent conductance, when they are joined in

series, will be [CPMT 2002]
(@) oy+0,+0, (b) —l~+—1—+——1-
g 0; O3
(c) ., . (d) None of these
0,+0;+0;
The resistance of a conductor increases with

[CBSE PMT 2002]
{a) Increase in length
(b) Increase in temperature
(c) Decrease in cross—sectional area
(d) All of these
Two wires that are made up of two different materials whose
specific resistance are in the ratio 2 : 3, length 3 : 4 and area

4 : 5. The ratio of their resistancesis  [Kerala PMT 2005]
(@ 6:5 (b) 6:8
(c) 5:8 (dy 1:2

Two wires of same material have length L and 2L and
cross-sectional areas 4A and A respectively. The ratio of

their specific resistances would be [MHCET 2002)
(a) 1:2 (b) 8:1

() 1:8 (d 1:1

When a current flows through a conductor its temperature

[MHCET 2002]
(a) May increase or decrease -
(b) Remains same
(c) Decreases
(d) Increases
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111,

112,

113.

114.

115.

116.

117.

118.

What length of the wire of specific resistance
48x%10° Q m is needed to make a resistance of 4.2 Q
(diameter of wire = 0.4 mm)
. [CBSE PMT 2000; Pb. PMT 2002]

(a) 41m (b) 3.1m
(c) 21m (d) 1.1m
A strip of copper and another of germanium are cooled from
room temperature to 80 K. The resistance of [AIEEE 2003]
(a) 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 length of a given cylindrical wire is increased by 100 %.
Due to the consequent decrease in diameter the change in
the resistance of the wire will be [AIEEE 2003;

Similar MNR 1990; MP PMT 1996, 2000; UPSEAT 1999]
(a) 300% (b) 200 %
(c} 100 % (d) 50 %
Express which of the following setups can be used to verify
Ohm'’s law [IIT-JEE (Screening) 2003]

(a) (b)

AAAA
wYYY

(c) (d)
—

We have two wires A and B of same mass and same
material. The diameter of the wire A is half of that B. If the
resistance of wire A is 24 ohm then the resistance of wire B

AAAM

will be [CPMT 2003]
(a) 12 Ohm (b) 3.0 Ohm
(¢} 1.50hm (d) None of the above

The graph between resistivity and temperature, for a limited
range of temperatures, is a straight line for a material like

[Kerala PET 2010]
(a) Copper {b) Nichrome
(c) Silicon (d) Mercury

(e) Gallium arsenide
A steady current i is flowing through a conductor of uniform
cross-section. Any segment of the conductor has
[MP PET 1996]
(a) Zero charge
(b) Only positive charge
{c) Only negative charge
(d) Charge proportional to current i
The length of the wire is doubled. Its conductance will be

[Kerala PMT 2004]
(a) Unchanged (b) Halved
(c) Quadrupled (d) 1/4 of the original value

119.

120.

121.

122.

123.

124.

125.

A source of em.f. E = 15 V and having negligible internal
resistance is connected to a variable resistance so that the
current in the circuit increases with time as i = 1.2 t + 3.
Then, the total charge that will flow in first five seconds will
be " [Kerala PMT 2004; J & K CET 2004]
(a) 10C (b) 20C

(c) 30C (d) 40C

The density of copper is 9x10%kg/m® and its atomic mass

is 63.5u. Each copper atom provides one free electron.
Estimate the number of free electrons per cubic meter in

copper [AMU (Engg.) 2010]
(a) 10¥ (b) 10%
(c) 10% (d) 10%

A thick wire is stretched so that its length becomes two
times. Assuming that there is no change in its density, what-
is the ratio of change in resistance of wire to the initial

resistance of wire [MH CET 2004)
(a) 2:1 (b) 4:1

(c) 3:1 (d) 1:4

What is the resistance of a carbon resistance which has
bands of colours brown, black and brown [DCE 1999]
(a) 100Q (b) 1000 Q

(c) 10Q d 1Q

A wire is bent in the form of circle of radius 2m. Resistance
per unit length of wire is 1/7 Q/m. Battery of 6V is

connected between A & B.|AOB = 90°. Find the current

through the battery [GUJCET 2014)
I B
A
F__.___
6V

{a) 8A (b) 4A

(c) 3A (d) 9A

The carbon resistor has orange bands. The maximum value
of resistance offered by the resistor will be  [GUJCET 2014]
(a) 49.9KQ (b) 39.6KQ

(c) 33KQ (d) 264KQ

Two wires of same material having length and radii in the
ratio 3 : 4 and 3 : 2 respectively are connected in parallel
with a potential source of 6V. The ratio of currents flowing
through them, I, : I, =
[MP PMT 1994; Similar GUJCET 2014]
b) 3:1
(d) 2:1

(a) 1:3
i) 132
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Grouping of Resistances b

What current will flow through the 2 KQ resistor in th-e
circuit shown in the figure [WB JEE 2012]
(a) 3mA e s

(b) 6mA _‘r [

@ 12mA =72V §3m zmg
(d} 36 mA l l T

Two resistors of resistance R, and R, having R; > R, are
connected in parallel. For equivalent resistance R, the
correct statement is [CPMT 1978; KCET (Med.) 2000]
(a) R>R,+R; (b} Ry <R<R,

(¢} R, <R<(R +R;) (d) R<R,

A wire of resistance R is divided in 10 equal parts. These
parts are connected in parallel, the equivalent resistance of
such connection will be [CPMT 1973, 91]
(a) 001R (b) O.1R

(cy 10R (d) 100R

A wire of resistance 12 ohms per meter is bent to form a
complete circle of radius 10 em. The resistance between its
two diametrically opposite points A and B as shown in the

figure. is [CBSE PMT 2009)]
A B
(a) 0672 by 3Q
(c} 670 (d 6Q
In this circuit, the value of [, is I 109 [KCET 2012]
(a) 0.2A > VW
(b) 03A 124 L 15Q
AW -

(c) 04A

Iy 30Q
(d} 0.6A > AN

In the circuit shown, the current through the 4 Q resistor is 1
amp when the points P and M are connected to a d.c.
voltage source. The potential difference between the points
Mand N is 40 [CBSE PMT 2008]

(a) 05V
(b) 3.2V
(¢) 15V
(d 1.0V

059

The lowest resistance which can be obtained by connecting
10 resistors each of 1/10 ohm is

[MP PMT 1984; EAMCET 1994]
fa) 1/2500Q (b) 1/2000Q

{c) 1/100Q d) 1/10Q

10.

11.

12.

13.

14.

The reading of the ammeter as per figure shown is
[Similar MP PET 2006; WB-JEE 2010]

2 7 20
&) g4 AN
3 20 v

{b) ZA _MW__;;';_@_
(c) iAl Wiy
2 20
(d) 2A W

Three resistors each of 2 ohm are connected together in a
triangular shape. The resistance between any two vertices will
be [CPMT 1983; MP PET 1990; MP PMT 1993; DCE 2004]
(a) 4/3 ohm (b) 3/4 ohm

(c) 3 ohm (d) 6ohm

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 [DPMT 2004]
(a) x/n® (b) nx
() x/n (d) nx

In the electrical circuit shown in figure, the current through
the 442 resistor is [WB-JEE 2013]
(a) 1A

(b) 0.5A
fc) 0.25A
(d 0.1A

How many minimum number of 2 resistance can be
connected to have an effective resistance of 1.5Q

[Odisha JEE 2008]
(a) 3 (b} 2
c) 6 (d) 4
The effective resistance between the points A and B in the

figure is [MP PET 1994; Similar Odisha JEE 2012)
D
(a) 5Q 3 3Q
(b) 2Q
' A c
{c) 3Q _
d) 4Q 3Q s
B

Nine resistors each of 1 kQ are connected to a battery of 6
V as shown in the circuit given below. What is the total
current flowing in the circuit [J & K CET 2008]

(a) 3mA ) Zma
(c gma @ 2mA
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15.

16.

17.

18.

19.

A current of 2 A flows in a system of conductors as shown.
The potential difference (V, - Vg) will be [CPMT 1975, 76;

Odisha JEE 2011; Similar Odisha JEE 2012]

(a) +2V
(b) +1V
(c) -1V
(d) -2V

Three resistances of 4 Q each are connected as shown in
figure. If the point D divides the resistance into two equal
halves, the resistance between point A and D will be

A [VITEEE 2008; Kerala PMT 2010]

40 4Q
D

B 40 5
(a) 12Q (b) 6Q
() 3Q (d) 1/3Q
The potential difference between A and B in the following
figure is " [KCET 2008]

- | W%B

2A 12V 90 2
(a) 24V (b) 14V
(c) 32V (d) 48V

In the given circuit diagram the current through the battery
and the charge on the capacitor respectively in steady state

are [Kerala PET 2009; J & K CET 2010]
6V
— l__,__
1Q
— WAV
20
WAN—
3Q
AW
05 uF 40
LT
fa) 1Aand 3uC (b) 17Aand 0uC
(c) gAand sz,uC (d) 6Aand 0uC
(e) 11Aand 3uC

A metallic wire of resistance of 12Qis bent to form a

square, The resistance between two diagonal points would

be [DCE 2009]
(a) 12Q (b) 24Q
(c) 6Q (d) 3Q

20.

21.

22.

23.

24,

The equivalent resistance of resistors connected in series is
always [CPMT 1984; MP PMT 1999]
{a) Equal to the mean of component resistors

(b) Less than the lowest of component resistors

(c) In between the,lowest and the highest of component
resistors

(d) Equal to sum of component resistors

Figure shows a network of eight resistors, each equal to
2Q, connected to a 3 V battery of negligible internal

resistance. The current [ in the circuit is[AMU (Engg.) 2009]

3V
I
A B c AN D
E F

(a) 0.25A (b) 0.50A
{c) 0.75A (d) 1.0A
If the ammeter in the given circuit reads 2 A, the resistance
Ris [Odisha JEE 2003]

3Q
(a) 1ohm R
(b) 2ohm 602
(c) 3 ohm 6V
(d) 4 ohm

For the circuit shown the charge on the capacitor will be
L R, [MP PMT 2013)

AP

E
I—U—WWV—
(a) CE b SER
R, +r
CER, CER,
© R +r (@ Ry +r

Resistors of 1, 2, 3 ohm are connected in the form of a
triangle. If a 1.5 volt cell of negligible internal resistance is
connected across 3 ohm resistor, the current flowing through

this resistance will be [CPMT 1984; Similar KCET 2009]

(a) 0.25amp (b} 0.5amp

(c) 1.0amp (d) 1.5amp
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25.

26.

27.

28.

29.

If power dissipated in the 9 Q resistor in the circuit shown is
36 Watt, the potential difference across the 2 resistor is

C
AN [CBSE PMT (Pre.) 2011]

6Q
WW

— I
2Q

{b) 4 volt
(d) 10 volt

{a) 2 volt
{c) 8 volt

The equivalent resistance of the arrangement of resistances
shown in adjoining figure between the points A and B is
80 [CPMT 1990; BVP 2003]

(a) 6 ohm 160 20Q
___m_
(b) 8 ohm 160
A B
(&) 160hm o -
l:d:l 24 ohm 18Q WW

In the network of resistors shown in the adjoining figure, the
equivalent resistance between A and B is

(a) 54 ohm (b) 18 ohm
{c) 36 ohm (d) 9 ohm

A wire is broken in four equal parts. A packet is formed by
keeping the four wires together. The resistance of the packet
in comparison to the resistance of the wire will be

[MP PET 1985; AFMC 2005]
{b) One fourth

1
d) —th
@ -

(a) Equal

(c) One eight

In the circuit shown, the current through 8 ohm is same
before and after connecting E. The value of E is

[Kerala PET 2010]

(a) 12V
(c) 4V
e) 8V

30.

31.

32.

33.

34.

An infinite sequence of resistances is shown in the figure.
The resultant resistance between A and B will be, when
R, =1ohm and R, = 20hm [MP PET 1993;

Similar Haryana CEE 1996; AMU (Med.) 1999]

R 1 R. 1 R‘,[ R] Rl.

A MA—TAWW s

B3 R3S R, R@E R3
B -
(a) Infinity (b) 1Q
© 20 ) 15Q

The equivalent resistance between points A and B with
switch S open and closed are respectively [Odisha JEE 2010]

D izQ o
g B
sngé 260
i 8aq 2
é AAAA
i 120 c
(a) 4Q 80 b) 8 Q40
fc) 6 2,90Q (d 99 6Q

In the figure shown, the total resistance between A and B is
20 c1Q 1Q 10 1Q 1Q
AWM~ —

>
>

>
=

80

Lidia
AAAA

AR ARAR AMAR
YV YV YYYv

B 29gD1g 10 10 10 10

(a) 12Q (b) 4Q
(c}) 6Q (d) 8Q
The current from the battery in circuit diagram shown is
20 A 710 [T 1989
(a) 1A
(b) 2A -3
{c) 1.5A
(d) 3A g2 B 100
In the given figure, when key K is opened, the reading of the
ammeter A will be 1ov
(a) 50A wle
b) 2A 50
E L—‘\W—@)—— D
(c) 0.5A ]
40 A
(d) E1”: BL—awmw—— c
5 K

”~
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35. In the given circuit, the potential of the point E is

37.

39.

41.

o " . E 19 [MPDPMT2003]
a i A
(b) -8V W
(€ -4/3V
AV‘I.I"V C
(d) 43V B 5Q 1

Three resistance P, Q, R each of 2Q and an unknown
resistanca S form the four ams of a wheatstone bridge circuit.
When a resistance of 6§ is connected in parallel to S the bridge

gets balanced. What is the value of S [CBSE PMT 2007)
fa} 2Q (b) 3Q
(_c} 6Q d) 1Q

The equivalent resistance between the points A and B in the
following circuit is [DUMET 2010; Similar MP PMT 2013]

(a) 3.12Q
(b) 1.56Q
(c) 6.24Q
(d) 12.48Q

The equivalent resistance between points a and b of a
network shown in the figure is given by [MP PET 2011]

(a) —R

: 9
4 b
(b) 3 R
)
4

(d) =R

Three resistances each of 1 ohm, are joined in parallel.
Three such combinations are put in series, then the resultant
resistance will be  [MP PMT 1994; Similar MP PMT 2012]

(a) 9 ohm (b) 3 ohm

(c) 10hm (d %ohm

A parallel combination of two resistors of 1 Q each, is
connected in series with a 1.5 Q resistor. The total
combination is connected across a 10 V battery. The current

flowing in the circuit is [DCE 2004]
(a) 5A (b) 20A
(c) 0.2A (d) 0.4A

Two wires of same metal have the same length but their
cross-sections are in the ratio 3:1. They are joined in
series. The resistance of the thicker wire is 10Q. The total

resistance of the combination will be [CBSE PMT 1995]
(a) 400 (b) %n

5
(c) EQ (d) 100Q

42.

45.

The equivalent resistance of the following infinite network of

resistances is [AIIMS 1995]
20
———————— A
20
-------- B
20
(a) Lessthan 4Q
{b) 40
{c) More than 4Q but less than 12Q
d) 12Q

In circuit shown below, the resistances are given in ohm and the
battery is assumed ideal with emf equal to 3 volt. The voltage
across the resistance Ry is [UPSEAT 2004; Kerala PMT 2004]

50Q
+ R R, 3600 RE30Q
3V
-'l' 5003 R R.3 300
(a) 04V (b) 0.6V
(c) 1.2V (d) 1.5V

The current passing through the ideal ammeter in the circuit
given below is

1, 4V 20
_+{ —
(a) 1.25A (b) 1A
(c) 0.75A (d) 0.5A

In the Wheatstone's network given, P=10Q, Q=20Q,
R=15Q, S=30Q. The current passing through the
battery (of negligible internal resistance) is [KCET 2007]

(a) 0.36A (b) OA

(c) 0.18A (d) 0.72A

A copper wire of resistance R is cut into ten parts of equal
length. Two pieces each are joined in series and then five

such combinations are joined in parallel. The new
combination will have a resistance [MP PET 1996]
R
R b} —
(a) (b) 2
R R
= d) —
() < ) 2
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47.

49,

50.

51.

52.

In the circuit shown the value of | in ampere is [KCET 2006]
(a) 1

(b) 0.60
(c) 0.4
(d) 1.5

In the circuit shown, the point ‘B’ is earthed. The potential at
the point ‘A’ is % S0 7Q B
(a) 14V

(b) 24V
c) 26V
(d) 50V
The effective resistance across the points A and I is

[Kerala PMT 2006]

.u"_

(a) 2Q
b) 1Q
(c) 0.5Q
(d) 5Q

In the circuit shown below, the cell has an e.m.f. of 10 V and
internal resistance of 1 ohm. The other resistances are
shown in the figure. The potential difference V, -V is

[MP PMT 1997]
(a) 6V E=10V,
r=1Q "
(b) 4V
(c) 2V
(d) -2V

A wire of resistance R is cut into ‘n’ equal parts. These parts
are then connected in parallel. The equivalent resistance of

the combination will be [MP PMT/PET 1998; BHU 2005]

(a) nR (b) 2
n

n R

{c) R (d) n_2

The resistance between the terminal points A and B of the
given infinitely long circuit will be [MP PMT/PET 1998;
Similar Kerala PMT 2007; DUMET 2009]

10 1Q 10
A
10 10 Upto
infinity
B
10 10 1Q

53.

54,

55.

57.

58.

(a) W3-1)
© (1+v3)

The current in the given circuit is

(b) (1-v3)
(d) (2++3)

[CBSE PMT 1999:

Similar CPMT 1991, 92; CBSE PMT 1997; MH CET 2002:
Pb. PMT 2002; Kerala PMT 2004]

(a) 831A
(b) 6.82A
{c) 492A
d) 2A

What is the current (i) in the circuit as shown in figure

(a) 2A
(b) 1.2A
c) 1A
(d) 0.5A

3V =

[AIIMS 1998]
i Ry =20
g
R, =20 N
<
R,=20Q

You are provided three resistances 2 , 3 Q and 6 Q. How
will you connect them so as to obtain the equivalent

resistance of 4 Q [DPMT 2003]
3Q 60 3Q 2Q
(a) (b)
2Q 6Q
AN AMA-
3Q
yyy m
(c) »— - - (d) None of these

VYV

If a rod has resistance 4 Q and if rod is turned as half circle

then the resistance along diameter [BCECE 2004]

(a) 1.56Q (b) 244 Q

fc) 4Q (d) 2Q

For what value of R the net resistance of the circuit will be

18 ohms & [RPET 1997]
— AW —————

(a) 8Q 100 100

(b) 10Q

(c) 1602

[d} 24Q A 100 100 1062 L .3

In the figure, current through the 3Q resistor is 0.8 ampere,
then potential drop through 4 Q resistor is
[CBSE PMT 1993; AFMC 1999; MP PMT 2004]

30

(a) 9.6V

(b) 2.6V 4Q

(c) 4.8V &

(d) 12V —
—1]¢
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59.

60.

61.

62.

Three resistances 4Q each are connected in the form of an
equilateral triangle. The effective resistance between two

corners is [CBSE PMT 1993]
(a) BQ (b) 12Q
3 8
=Q d =Q
(c) 3 (d) 3
What will be the equivalent resistance between the two
points A and D [CBSE PMT 1996; Similar DCE 2009]
10Q 10Q 10Q
A B
10Q
C D
10Q 10Q 10Q
(a) 10Q (b) 20Q
{c) 30Q (d) 40Q

What is the equivalent resistance between A and B in the

figure below if R=3Q i @ [SCRA 1996]
(a) 9Q o R
(b) 12Q R
(c) 15Q
R R
(d) None of these

What is the equivalent resistance between A and B
[BHU 1997; MP PET 2001; Similar MP PET 1995, 2012;

Pb. PMT 2003]

2

—R
(a) 3

e

3 oL AMAT—AMA— AN
® 5 A 2R 2R D R | B
(c R/2
(d 2R

Three resistances of values 2Q, 3Q and 6Q are to be

connected to produce an effective resistance of 4€2. This can

be done by connecting. [VITEEE 2006]

(a) 66 resistance in series with the parallel combination of
2Q and 3Q

(b) 3% resistance in series with the parallel combination of
2Q and 6Q

(c) 2 resistance in series with the parallel combination of
3Q and 6Q

(d) 2Q resistance in parallel with the parallel combination
of 3Q and 62

What is the equivalent resistance of the circuit [KCET 1998]

(a) 60 .10 2Q
icmagl
= 2Q
b) 70 F
() 8Q an
d 9Q ®

65.

66.

67.

68.

69.

70.

71.

10 wires (same length, same area, same material) are
connected in parallel and each has 1Q resistance, then the
equivalent resistance will be

[RPMT 1999; Similar KCET 2001; Pb. PMT 2004]

(a) 10Q b) 1Q

(c) 0.1Q (d) 0.001Q

The equivalent resistance of the circuit shown in the figure is
2Q [CPMT 1999]

{a) 8Q 2Q 2Q

(b) 6Q

{c) 5Q

(d) 4Q

In the given figure, the equivalent resistance between the

points A and B is R,=40Q [AIIMS 1999]
(a) 8Q

b) 6Q R =20 R;=20
© an M B~
d) 20 R,=4Q

W
A circuit consists of five identical conductors as shown in
figure. The two similar conductors are added as indicated by
the dotted lines. The ratio of resistances before and after
addition will be [UP CPMT 2006]

(b) 3/5
(d) 6/5
If all the resistors shown have the value 2 ohm each, the

(a) 7/5
{c) 5/3

equivalent resistance over AB is [JIPMER 1999)]

(a) 2 ohm
(b) 4ohm A+—F—AW———F"W— B
(c) 1% ohm A
(d) 2E ohm
3 AN

A battery of emf 10 V and internal resistance 3Q is

connected to a resistor as shown in the figure. If the current
in the circuit is 0.5 A, then the resistance of the resistor will
be [MH CET 2000; Pb. PMT 2000; Similar NEET 2013]

(a) 19Q
(b) 17Q
(e) 10Q
(d) 12Q

R
e —

The potential drop across the 3Q resistoris ~ [CPMT 2000]

3Q
fa) 1V 40
(b) 15V
(c) 2V
(d) 3V

]
3y!
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7Z.

73.

74.

75.

76.

77.

In the given figure, potential difference between A and B is
[RPMT 2000]
(a) 0 3
10KQ E3 D &
{b) 5 volt 30V [
10KQ 3
(¢) 10 volt T 3 10ka
(d) 15 volt B
If each resistance in the figure is of 9 Q then reading of
ammeter is [RPMT 2000; Similar DCE 2006]
4|
W= =
_‘I' : ;
£33
—&
(a) 5A (b) BA
(c) 2A (d 9A
Four resistances 10 Q, 5 Q, 7 Q and 3 Q are connected so

that they form the sides of a rectangle AB, BC, CD and DA
respectively. Another resistance of 10 Q is connected across
the diagonal AC. The equivalent resistance between A and

Bis [EAMCET (Med.) 2000; MP PET 2009]
(a) 2Q (b) 5Q
(c) 7Q (d 10Q

Two wires of equal diameters, of resistlvities p,and p,
and lengths I, and I,, respectively, are joined in series. The
equivalent resistivity of the combination is

[EAMCET (Engg.) 2000]

I:b} ;911'2 + 92}1

(a) iy + paly
h-ly

L+l

() Ailz + paly

{d} pl'll "szz
I +1y

h=1y
Four resistances of 100 Q each are connected in the form of
square. Then, the effective resistance along the diagonal

points is [MH CET 2000]
(a) 200Q (b) 400Q
(c) 100Q (d) 150 Q
Equivalent resistance between the points A and B is (in Q)
[AMU (Engg.) 2000]
A 1Q 1Q 1Q 1Q 10 B
—AMA—— W MW~ WN——AW—
1 1
(a) 5 (b) IE
1 1
(c) 25 (d) 35

78.

81.

82,

Two wires of the same material and equal length are joined
in parallel combination. If one of them has half the
thickness of the other and the thinner wire has a resistance
of 8 ohms, the resistance of the combination is equal to

[AMU (Engg.) 2000]
(a) -Z ohm (b) —2 ohm
3 8
i = ob
(c) 3 ohm (d) 3 ohm

In the circuit shown here, what is the value of the unknown
resistor R so that the total resistance of the circuit between
points P and Q is also equal to R [MP PET 2001]

(a) 3 ohm
(b) 39 ohm

3Q
(c) 69 ohm P—wWW— 0 R
(d) 10 ohm —WW——WW—

A uniform wire of resistance 9 Q is cut into 3 equal parts,
They are connected in the form of equilateral triangle ABC.
A cell of emf. 2 V and negligible internal resistance is
connected across B and C. Potential difference across AB is

[Kerala (Engg.) 2001]
(@) 1V (b) 2V
(c) 3V (d) 05V
Out of five resistances of resistance RQ each 3 are

10Q

AMAA
Wy

_..Q

connected in parallel and are joined to the rest 2 in series.

Find the resultant resistance [RPMT 2006]
3 7

(a) (7J RQ (b) [5] RQ
7 8

(c) (E) RQ (d) (:’;J RQ

In the circuit shown, if a conducting wire is connected
between points A and B, the current in this wire will

[CBSE PMT 2006]

(a) Be zero

(b) Flow fromBto A

(c) Flow fromAto B

(d) Flow in the direction which will
be decided by the value of V

1]
v

The effective resistance of two resistors in parallel is 17—2 Q.

If one of the resistors is disconnected the resistance becomes

4 Q. The resistance of the other resistor is [MH CET 2002]
(a) 4Q (b) 3Q

12 7

=0 =
(c) 7 (d) T Q
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3

85.

87.

88.

89.

Two resistance wires on joining in parallel the resultant
resistance is % ohms . One of the wire breaks, the effective

resistance is 2 chms. The resistance of the broken wire is
[MP PET 2001, 02]

(@) 3 ohm ) 2iohm
6
(c) -gohm (d) 3 ohm

In the circuit, the potential difference across PQ will be
nearest to [Kerala PET 2002]

100 Q

(a) 9.6V
(b) 66V
(c) 48V
(d) 32V

Three resistors are connected to form the sides of a friangle
ABC, the resistance of the sides AB, BC and CA are 40
chm, 60 ohm and 100 ohm respectively. The effective
resistance between the points A and B in ohm will be

[JIPMER 2002]
(a) 32 (b) 64
(c) 50 {d) 200
Find the equivalent resistance across AB [Odisha JEE 2002]
A
(a} 1 ﬂ 20
(b) 2Q el .
(€) 3 % 20 )
(d) 4Q B
The current | drawn from the 5 volt source will be
10Q [AIEEE 2006]
—  AW————
50 10Q 20Q
ANN—T—WA— W\
i e
_+| =
l T
5 volt
(a) 0.5A (b) 0.67A
(c) 0.17A (d) 0.33A

In a Wheatstone's bridge, three resistance P, Q and R are
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 [AIEEE 2006]

P _R(S, +5;) o P _RS +Sy)
(a) Q" S5, (b) Q- 285,
P R P 2R

T d —_—=
€ o=5+5 € 5=5 5

90.

91.

92.

93.

94.

95.

96.

Two wires of the same dimensions but resistivities
p,and p, are connected in series. The equivalent

resistivity of the combination is [KCET 2003]

21t P2

(@) p1+p2 (b) 2

(c) Jpxpz

Three unequal resistors in parallel are equivalent to a
resistance 1 ohm. If two of them are in the ratio 1 : 2 and if
no resistance value is fractional, the largest of the three

(d) 2(p, +p2)

resistances in ohm is [EAMCET 2003]
(a) 4 (b) 6
c) 8 (d) 12

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

in the circuit willbe I [AIEEE 2003]
(@) 13A J_

(b) 1A 3v

(c) 1.5A I

{d) 2 A . “ WA

Find the equivalent resistance between the points a and b
[BHU 2003; CPMT 2004; Similar UPSEAT 2001;

4Q MP PMT 2002
—AMA—
fa) 2Q
(b) 49 = W | e
a el —wv——w——ww— P
(c) 8Q
(d) 16Q 4a

The potential difference between point A & B is
[BHU 2003; CPMT 2004; MP PMT 2005; RPMT 2006]
20

82 g 6Q
(a) —7—V
40
(b) TV A
40 3Q
CRE

(d) 0 10V

In the circuit shown below, the reading of the voltmeter V is
- 16 [MP PET 2003]

(@) 12V [ ]

(b) 8V A CV)

i 160 aQ

(d) 16V —AWA—

A wire has a resistance of 12 ohm. It is bent in the form of
equilateral triangle. The effective resistance between any two
corners of the triangle is
{a) 9 ohm

(c) 6ohm

(b) 12 ohm
(d) 8/3 ohm
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97.

98.

99.

100.

101.

102.

A series combination of two resistors 1 Q each is connected
to a 12 V battery of internal resistance 0.4 Q. The current
flowing through it will be [MH CET (Med.) 1999]

(a) 3.5A
(c) 6A

(b) 5A
(d) 10A

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

[AIEEE 2004]
(a) 3 (b) 13
(c) 89 (d) 2

In the circuit shown in the figure, the current flowing in 2Q

resistance [CPMT 1989; MP PMT 2004]
(a) 14A 100Q 20
(b) 1.2A 1.4A
(c) 04A
. 25Q 50
{d} 10A

Byusingordyhnomislanceooils—slngly.hsmies.orhpamllel
one should be able to obtain resistances of 3, 4, 12 and 16

ohm. The separate resistances of the coilsare ~ [KCET 2005]
(a) 3and 4 (b) 4and 12
{c) 12and 16 (d) 16and 3

The total current supplied to the circuit by the battery is

[AIEEE 2004]
(a) 1A v @
(b) 2A = 30
(c) 4A
(d) 6A

The effective resistance between points A and B is
[NCERT 1974; MP PMT 2000, 02, 06; RPMT 2005
Similar MP PET 1996; MP PMT 1999;
KCET 2001; BHU 2001, 05]

(a) .10Q
(b) 20Q2
(c) 40Q

(d) None of the above three values

103. Five resistors of given values are connected together as

shown in the figure. The current in the arm BD will be
[MP PMT 1995; Similar RPET 2000; DCE 2001]
B

(a) Half the current in the arm ABC

(b) Zero

(c) Twice the current in the arm ABC

(d) Four times the current in the arm ABC

104. In the network shown in the figure, each of the resistance is

equal to 29 . The resistance between the points A and B is

[CBSE PMT 1995; Similar KCET 2002; BHU 2006;
MP PET 2013]

(a) 1Q
(b) 4Q
() 3Q
(d) 2Q

105. In the arrangement of resistances shown below, the effective

resistance between points A and B is
[MP PMT 1997; RPET 2001; Similar UPSEAT 2001]

5Q 10Q 150
P
A— 100 l—u B
Q
. 10Q 20Q 30Q
(a) 20Q (b) 30Q
() 90Q (d) 110Q

106. In the circuit given E = 6.0 V, R, = 100 ohm, R, = R; = 50

ohm, R, = 75 ohm. The equivalent resistance of the circuit,

in ohm, is R, [KCET 2005)
(a) 11.875 i
(b) 2631 R, e

E
(c) 118.75 T

(d) None of these

107. In the given figure, when galvanometer shows no deflection,

the current (in ampere) flowing through 5Q resistance will
be [SCRA 1994, 96]
(a) 05
(b) 0.6
(c) 09
(d) 1.5
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108.

109.

110.

111.

112.

113.

In the Wheatstone's bridge shown, P=2Q, Q=3Q, R=6Q
andS=8Q . In order to obtain balance, shunt resistance

across 'S' must be [SCRA 1998; Similar Kerala PMT 2007]

(a) 2Q
(b) 3Q
() 6Q
(d) 8Q

Five equal resistances each of value R are connected in a
form shown alongside. The equivalent resislance of the
network [Roorkee 1999]
{a) Between the points Band D is R

(b) Between the points Band D is g
(c) Between the points Aand Cis R A

R
(d) Between the points A and C is -2-

In the circuit shown below the resistance of the galvanometer is

20 Q, In which of the following alternatives are the currents

amanged strictly in the decreasing on:leir [AMU (Engg.) 1999]
1

J 10Q
(@ i iy i i
(b) i, iy iy, ig
(&) i by ig iy
(@) bbby i
2V oa
Potential difference between the points P and Q in the
electric circuit shown is pl i=15A [KCET 1999]
R;, =20 =40
(a) 45V .
(b) 1.2V
(c) 24V ~ -
D= -
(d) 2.88V s

The current in a simple series circuit is 5.0 amp. When an
additional resistance of 2.0 ohm is inserted, the current
drops to 4.0 amp. The original resistance of the circuit in
ohm was [KCET 2005)
(a) 1.25 (b) 8

(c) 10 (d) 20

In the given figure, equivalent resistance between A and B
will be [CBSE PMT 2000; Similar MH CET (Med.) 2001;
BCECE 2003]

(a}

(c)

114,

115.

116.

117.

118.

In a typical Wheatstone network, the resistances in cyclic
orderare A=10Q,B=5Q,C=4QandD =4 Q. For

the bridge to be balanced [KCET 2000]
A=10 B=5Q
D=4qQ Cc=4Q

(a) 10 Q should be connected in parallel with A
{(b) 10 Q should be connected in series with A
{c) 5 Q should be connected in series with B

{d) 5 Q should be connected in parallel with B

In the circuit shown in figure, the current drawn from the
battery is 4A. If 10 Q resistor is replaced by 20 Q resistor,
then current drawn from the circuit will be

[KCET 2000; CBSE PMT 2001; Similar Odisha JEE 2008]

(a) 1A 10Q
(d) 0A 4=

When a wire of uniform cross-section a, length | and
resistance R is bent into a complete circle, resistance
between any two of diametrically opposite points will be

: [CBSE PMT 2005]

(a)

R
7 (b)

STE L]

(c) 4R (d)

For the network shdwn in the figure the value of the current
iis [Kerala PMT 2005; Similar Kerala PMT 2008]
1%
(a) E
v
18
5V
9 11
18v v
5
Five equal resistances each of resistance R are connected as
shown in the figure. A battery of V volts is connected between A
and B. The current flowing in AFCEB will be[CBSE PMT 2004]

(b)

(c)

(d)

@ 2
® &
© 5=
@ 2
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119.

120.

121.

122,

123.

124.

The equivalent resistance and potential difference between
A and B for the circuit is respectively [Pb. PMT 2003]

fa) 4Q,8V
(b) 8Q,4V
(c) 2Q,2V
(d 16Q,8V
Thirteen resistances each of resistance R ohm are connected
in the circuit as shown in the figure below. The effective
resistance betweenAand Bis p r [KCET 2003]
(a) 2RQ ! '

(b) 4—:’9

@ 2Eq

(d RQ

R R
In a Wheatstone’s bridge all the four arms have equal
resistance R. If the resistance bf the galvanometer arm is also
R, the equivalent resistance of the combination as seen by

the battery is [CBSE PMT 2003]
(a) R/2 (b) R
(c) 2R (d) R/4

For what value of unknown resistance X, the potential
difference between B and D un]l be zero in the circuit shown
in the figure [MP PMT 2004]

(@) 4Q
(b) 6Q
(€ 2Q
d 50

Which arrangement of four identical resistances should be
used to draw maximum energy from a cell of voltage V

[MP PMT 2004]

An unknown resistance R, is connected in series with a
resistance of 10 Q. This combinations is connected to one
gap of a metre bridge while a resistance R, is connected in
the other gap. The balance point is at 50 cm. Now, when
the 10 Q resistance is removed the balance point shifts to 40

¢m. The value of R, is (in ohm) [KCET 2004]
(a) 60 (b) 40
{c) 20 (d) 10

125.

126.

AwirehasamistanceofGﬂ.Itismlmto.tlv_oparband
both half values are connected in parallel. The new

resistance is .... [KCET 2004]
(@) 12Q (b) 15Q
(c) 3Q (d 6Q

Six equal resistances are connected between points P, Q
and R as shown in the figure. Then the net resistance will be

maximum between [IIT-JEE (Screening) 2004]
P %

(a) Pand Q

(b) QandR

(c) PandR

(d) Any two points Q R

In the adjoining circuit, the battery E, has an e.m.f. of 12volt
and zero internal resistance while the battery E has an e.m.f.
of 2volt. If the galvanometer G reads zero, then the value of
the resistance X in ohm is [NCERT 1990; AIEEE 2005]

4 l_seae- e
E, EXQ =E
ol A
(a) 10 (b) 100
(c) 500 (d) 200
A battery of emf 8 V with internal resistance 0.5Q is being
charged by a 120 V d.c. supply using a series resistance of
15.5Q. The terminal voltage of the battery is
[AMU (Engg.) 2012)
(a) 205V (b) 155V
(c) 115V (d) 25V
A battery of emf E produces currents I, and I, when
connected to external resistances R, and R, respectively.
The internal resistance of the batteryis  [Odisha JEE 2010)
(@) LR, _iZR] (b) I]Rf +;351

- s |

ARAR

L-1 fz -1

By a cell a current of 0.9 A flows through 2 ohm resistor and
0.3 A through 7 ohm resistor. The internal resistance of the

cell is [KCET 2003]
(a) 0.5Q (b) 1.0Q
() 1.2Q (d) 20Q

A student measures the terminal potential difference (V) of a cell
(of emf E and internal resistance r) as a function of the current
() flowing through it. The slope, and intercept, of the graph
between V and I, then, respectively, equal [CBSE PMT 2009]
(a) Eand -r (b) -randE
{c) rand-E (d) Eandr
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10.

11.

12,

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

will be [MNR 1987; Kerala PMT 2002; M_P PMT 2002)
(E-VIR (E-V)R

(a) T (b) v
(V-E)R (V-ER

(c) T (d) 75

Two cells, each of em.f. E and internal resistance r are
connected in parallel between the resistance R. The
maximum energy given to the resistor will be, only when
[MNR 1988; MP PET 2000; UPSEAT 2001; WB-JEE 2009]
(a R=r/2 (b) R=r
() R=2r (d R=0
Kirchhoff's first law i.e. Zi=0 ata junction is based on the
law of conservation of [CBSE PMT 1997; AIIMS 2000;
RPMT 2001; MP PMT 2002; AFMC 2003; DPMT 2005]
(a) Charge (b) Energy
(c) Momentum (d) Angular momentum
Kirchhoff's second law is based on the law of conservation of
[MH CET 2001; RPET 2003; J & K CET 2008]
(a) Charge (b) Energy
(¢) Momentum (d) Sum of mass and energy

The figure below shows currents in a part of electric circuit.
The currentiis  [CPMT 1981; RPET 1999; DUMET 2010]

(a) 1.7amp 2amp lamp

(b) 3.7 amp i
{c) 1.3amp 2amp

(d) 1amp i

See the electrical circuit shown in this figure. Which of the
following equations is a correct equation for it

R [CBSE PMT 2009]
e

iy & n
] ——AWW—

i -
——AWW—]
Tz &

(@) &-(h+i)R-in =0

(b) &5 —igry —& —iyr; =0
() —e;—( +i)R+iyr, =0
(d) & (i +iz) R+ijrp, =0

The potential difference across the terminals of a battery is
50V when 11A current is drawn and 60V when 1A current is
drawn. The e.m.f. and the internal resistance of the battery

are [MP PET 2009]
(a) 62V, 2Q (b) 63V, 1Q
(c) 61V, 1Q (d) 64V, 2Q

13.

14.

15.

16.

17.

18.

Five conductors are meeting at a point x as shown in the
figure. What is the value of current in fifth conductor

[Odisha JEE 2009; Similar Odisha PMT 2004]

4A

5A

5A

(a) 3 A away from x

(c) 4 A away from x

(b) 1A away from x
(d) 1A towards x

In the circuit shown, A and V are ideal ammeter and
voltmeter respectively. Reading of the voltmeter will be
v
It

(a) 2V L
(b) 1V
(c) 05V
(d) Zero

When a resistance of 20hm is connected across the terminals
of a cell, the cument is 0.5 ampere. When the resistance is
increased to 5 ohm, the current is 0.25 ampere. The internal
resistance of the cell is

[MP PMT 1996; CBSE PMT (Pre.) 2011]

(a) 0.50hm (b) 1.0o0hm

10 1Q

(c) 1.50hm (d) 2.00hm

A 5 V battery with internal resistance 2 Q and a 2 V battery
with internal resistance 1Q2 are connected to a 10Q

resistor as shown in the figure.
P,

2V
10Q Tl Q
Py
The current in the 108 resistor is
(a} 0.03A P,toP, (b) 0.03A P,toP,

(c) 027A P,toP, (d) 0.27A P,toP,

A primary cell has an e.m.f. of 1.5 volt, when short-circuited
it gives a current of 3 ampere. The internal resistance of the

5V4
2Q1

[AIEEE 2008]

cell is [CPMT 1976, 83]
(a) 4.50hm (b) 20hm
(c) 0.50hm (d) 1/4.50hm

A 50V battery is connected across a 10 ohm resistor. The
current is 4.5 ampere. The internal resistance of the battery

is [CPMT 1985; BHU 1997; Pb. PMT 2001]
(a) Zero (b) 0.50hm
(c) 1.1 ohm (d) 5.0 ohm
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19.

20.

21.

22,

23.

24.

The potential difference in open circuit for a cell is 2.2 volt. ~ 25.
When a 4 ohm resistor is connected between its two
electrodes the potential difference becomes 2 volt. The

internal resistance of the cell will be [MP PMT 1984;
SCRA 1994; CBSE PMT 2002; Similar Odisha JEE 2010]
(a) 10hm (b) 0.2 ohm
(c) 2.5 0hm (d) 0.4 ohm
The power dissipated in the circuit shown in the figure is 30 26.
Watts. The value of R is [CBSE PMT (Mains) 2012]
(a) 20Q ";S"_
(b) 15Q i
(¢) 10Q 59 27.
(d) 30Q 10V

A cell whose e.m.f. is 2 V and internal resistance is 0.1Q , is
connected with a resistance of 3.9Q . The voltage across the

28.
cell terminal will be
[CPMT 1990; MP PET 1993; CBSE PMT 1999;
AFMC 1999; Pb. PMT 2000; AIIMS 2001]
(a) 0.50V (b) 190V
(e} 1.95V (d) 2.00V
29.

The reading of 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 5Q the voltmeter

reading drops to 1.8 V. Find the internal resistance of the
cell [KCET 2003; MP PMT 2003]

(a) 1.2Q (b) 1.3Q
() 11Q (d) 140

Calculate the value of E, for given circuit, when value of 2 30.
amp current is either flowing in clockwise or anticlockwise

direction ..69 [MP PET 2008)
J_ J‘ 20V
BU=E 30

(a) 3V, 28 Volt (b) 38V, 2Vok s1.
(c) 3V,30Volt (d) 3V, 2.8 Volt
Three identical resistances A, B and C are connected as
shown in fig. [MP PET 2008]

B

A
C
I+ 32.

The heat produced will be maximum
(a) nB (b) InBandC
() InA (d) Same for A, Band C

n idenﬁcai oe[ls ea_ch of e.m.ft E andmte?al;s:ls;ance r are
connected in series. An external resistance R is connected in
series to this combination. The current through R is

[DPMT 2002]
nE nE
b
(a) R+nr (b) nR+r
E nE
d
fe) R+nr (d) R+r

A cell of internal resistance r is connected to an external
resistance R. The current will be maximum in R, if

[CPMT 1982; Similar WB-JEE 2008]
(a) R=r (b) R<r
(c) R>r (d R=r/2
To get the maximum current from a parallel combination of
n identical cells each of internal resistance r and external

resistance R, when [DPMT 1999]
{a) R>>r (b) R<<r
() R=r (d) None of these

Two identical cells send the same current in 2Q resistance,
whether connected in series or in parallel. The internal
resistance of the cell should be

[NCERT 1982; Kerala PMT 2002; Similar BHU 2006]
(a) 1Q b) 2Q

(© %n

The internal resistances of two cells shown are 0.1Q and

0.3Q.1f R=0.2Q, the potential difference across the cell
2V, IO 1Q 2V, 0.3Q
it I

A B

(d) 2.5Q

(a) B will be zero
(b) A will be zero

() A and B will be 2V 0.2¢
(d) Awillbe >2V and Bwillbe <2V
A voltmeter of resistance 280Q reads the voltage across the
terminals of an old dry cell to be 140V, while a
potentiometer reads its voltage equal to 1.55V. To draw
maximum power from the battery, the load resistance must

have the value [AMU (Med.) 2012]
(a) 60Q (b) 45Q
() 35Q (d) 30Q
Which of the following is the correct Kirchhoff's loop rule
[J&K CET 2012]
(a) The algebraic sum of the currents meeting at a junction
is zero

(b) The algebraic sum of potential drops across all resistors
in a circuit is zero
(c) The algebraic sum of the currents across all the resistors
in a circuit is zero
(d) The algebraic sum of potential drops across all resistors
plus those across sources in a circuit is zero
Two resistors of 62 and 9Q are connected in series to a
120 V source. The power consumed by 6€) resistor is
[MP PMT 2013]
(a) 384 W
{c) 1500 W

(b) 616 W
(d) 1800 W
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33.

34.

35.

36.

37.

38.

A battery of e.m.f. E and internal resistance r is connected to
a variable resistor R as shown here. Which one of the

following is true 15 [MP PMT 1995]
r
————lI—MMr—
—
vy

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

{b) Power delivered to the resistor is maximum when R = r

{¢) Current in the circuit is maximum when R = r

{d) Current in the circuit is maximum when R >>r

Two cells having the internal resistance 0.2Qand 0.4Q are

connected in parallel. The voltage across the battery
terminal is 1.5 Volt. The e.m.f. of first cell is 1.2 Volt. The

e.m.f. of the second cell is [MP PET 2008]
(a) 2.7 Volt (b) 2.1 Volt
(c) 3 Volt (d) 4.2 Volt

A current of 6A enters one corner P of an equilateral triangle
PQR having 3 wires of resistances 2Q each and leaves by

the corner R. Then the current [, and [,are [KCET 2006]
6A

(a) 2A4A

{b) 4A2A

() 1A2A

(d) 2A3A

A current of two ampere is flowing through a cell of e.m.f. 5 volt
and inteal resistance 0.5 ohm from negative to positive
electrode. If the potential of negative electrode is 10V, the

potential of positive electrode will be [MP PMT 1997]
(a) 5V (b) 14V
{c} 15V (d) 16V

100 cells each of e.m.f. 5 V and internal resistance 1 ohm
are to be arranged so as to produce maximum current in a
25 ohm resistance. Each row is to contain equal number of

cells. The number of rows should be [MP PMT 1997)
(a) 2 (b) 4
(c) 5 (d) 10

The current in the arm CD of the circuit will be
[MP PMT/PET 1998; MP PMT 2000; DPMT 2000]

(a] ll-rl'a
(b) ip+ia

() ih+is

(d) iy—ip+i;

39.

40.

41.

42,

43.

45.

When a resistance of 2 ohm is connected across the
terminals of a cell, the current is 0.5 A. When the resistance
is increased to 5 ohm, the current is 0.25 A. The e.m.f. of
the cell is

[MP PET 1999, 2000; MP PMT 2000; Pb. PMT 2002]
fa) 1.0V (b) 1.5V
{c) 20V (d) 25V
4 cells each of emf 2 V and internal resistance of 10 are
connected in parallel to a load resistor of 2Q. Then the

current through the load resistor is [Kerala PMT 2006]
(@) 2A (b) 1.5A
e} 1A (d) 0.888A

If six identical cells each having an e.mf of 6V are
connected in parallel, the e.m.f. of the combination is

[EAMCET (Med.) 1995;

Pb. PMT 1999; CPMT 2000; Similar CPMT 1999]

(a) 1V (b) 36V
1
-V d 6V
(c) 3 (d)
Consider the circuit shown in the figure. The current [, is
equal to [AMU 1995]
28Q Q
AW —— T WA ———
(a) 5amp
(b) 3amp - 6V
(c) -3amp b
1l | |
(d) -5/6amp gyl T

If Vag =4V in the given figure, then resistance X will be
100 5V [RPET 1997]
fa) 5Q

2V

—AW——]
(b) 10Q A B
() 15Q %
d) 20Q —i

In the circuit shown, the current through the 5 Q resistor is

[Kerala PET 2010]
(a) %A v 20
——"WW\—
) A +
(©) %A b
@ 3A
@ 2a

A storage battery has e.m.f. 15 volt and internal
resistance 0.05 ohm. Its terminal voltage when it is

delivering 10 ampere is [JIPMER 1997;
KCET 2006; Similar MP PET 2012)

(a) 30 volt (b) 1.00 volt

(¢) 14.5 volt (d) 15.5 volt
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47.

49.

50.

51.

52.

53.

54.

The number of dry cells, each of e.m.f. 1.5 volt and internal
resistance 0.5 ohm that must be joined in series with a
resistance of 20 ohm so as to send a current of 0.6 ampere

through the circuit is [SCRA 1998]
(a) 2 (b) 8
{c) 10 (d) 12

Emf is most closely related to

[DCE 1999; Similar MP PET 2013]
(a) Mechanical force (b) Potential difference
(¢) Electric field (d) Magnetic field
For driving a current of 2 A for 6 minutes in a circuit, 1000 J
of work is to be done. The e.m.f. of the source in the circuit

is [CPMT 1999]
(a) 138V (b) 1.68V
() 204V (d) 3.10V

Two batteries of e.m.f. 4V and 8 V with internal resistances 1
Q and 2 Q are connected in a circuit with a resistance of 9 Q
as shown in figure. The current and potential difference

between the points P and Q are [AFMC 1999]
() ~Aand 3V
3 1Q 4[‘.’ Bl v 2Q Q
P i :
(b) %A and 4V " ’ L 2
1
{¢) =Aand 9V
9 90
(d) %A and 12V P
In the shown circuit, what is the potential difference across A
and B 2? v [AIIMS 1999]
(a) 50V i
(b) 45V
() 30V
(d) 20V A B

Two cells having e.m.f. 4 V, 2V and internal resistances 1Q ,
1Q are connected as shown in figure. Current through 6Q
resistance is

4v;,19 2y 10 14 & K CET 2006]
(a) 1/3A L v
(b) 2/3A
3Q

(e 14 20 AW

(d) 29A L‘\.r'g}‘{“l

Electromotive force is the force, which is able to maintain a
constant [Pb. PMT 1999]
{a) Current {b) Resistance

(c) Power (d) Potential difference

A cell of emf 6 V and resistance 0.5 ohm is short circuited.
The current in the cell is

[JIPMER 1999; Similar Haryana CEE 1996]
(a) 3amp (b) 12 amp
{(c) 24 amp (d) 6 amp
A storage cell is charged by 5 amp D.C. for 18 hours. lts

strength after charging will be [JIPMER 1999]
(a) 18 AH (b) 5AH
(c) 90AH (d) 15AH

55.

56.

57.

59.

60.

61.

A battery having e.m.f. 5 V and internal resistance 0.5 Q is
connected with a resistance of 4.5 Q then the voltage at the

terminals of battery is [RPMT 2000]
(a) 45V (b) 4V
{c) OV d)y 2V
In the given circuit the current I, is [DCE 2000]
300
— W
(a) 04A L4
40Q
(b) -0.4A - aww—] H_I
() 08A Iz g W
—ww—}
(d -08A 86\1

The internal resistance of a cell of e.m.f. 12V is 5x102 Q.
It is connected across an unknown resistance. Voltage across
the cell, when a current of 60 A is drawn from it, is

[CBSE PMT 2000]
(a) 15V (b) 12V
c) 9V (d) 6V
The current in the given circuit is

[AIIMS 2000; MH CET 2003]
10Q

l 5V
(a) 0.1A
(b) 02A Al | £
(c) 03A 200
(d) 04A s

A current of 2.0 ampere passes through a cell of em.f. 1.5
volt having internal resistance of 0.15 ohm. The potential
difference measured, in volt, across both the ends of the cell

will be [UPSEAT 1999, 2000]
(a) 1.35 (b) 1.50
(c) 1.00 (d) 1.20

A battery has e.m.f. 4 V and internal resistance r. When this
battery is connected to an external resistance of 2 ohm, a
current of 1 amp. flows in the circuit. How much current will
flow if the terminals of the battery are connected directly

[MP PET 2001]
(b) 2amp
(d) Infinite

Two batteries A and B each of em.f. 2 V are connected in
series to an external resistance R = 1 ohm. If the internal
resistance of battery A is 1.9 ohm and that of B is 0.9 ohm,
what is the potential difference between the terminals of

(a) 1amp

(c) 4amp

battery A [MP PET 2001; Similar Kerala PET 2008]
Al By,
| |
(a) 2V
(b) 3.8V
{c) Zero R
L A

(d) None of the above
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63.

67.

68.

When a resistor of 11 Q is connected in series with an
electric cell, the current flowing in it is 0.5 A. Instead, when
a resistor of 5 Q is connected to the same electric cell in
series, the current increases by 0.4 A. The internal resistance

of the cell is [EAMCET 2001]
(a) 15Q (b) 2Q
(c) 25Q (d) 350

The internal resistance of a cell is the resistance of
{BHU 1999, 2000; AlIMS 2003]
(a) Electrodes of the cell
(b} Vessel of the cell
(c) Electrolyte used in the cell
(d) Material used in the cell
How much work is required to carry a 6 4C charge from the
negative terminal to the positive terminal of a 9 V battery

[KCET (Med.) 2001]
(a) 54 x 1034 (b) 54 x 107°4J
(c) 54 x 10%J (d) 54 x 1072J

Consider four circuits shown in the figure below. In which
circuit power dissipated is greatest (Neglect the internal

resistance of the power supply) [Odisha JEE 2002]
(a) (b) R
E= —
R R é e
R
c) R R (d) R
E — R
E
R R

The emf of a battery is 2V and its internal resistance is
0.5 Q. The maximum power which it can deliver to any
external circuit will be [AMU (Med.) 2002]
(a) 8 Watt (b) 4 Watt
(c) 2 Watt (d) None of the above
Kirchhoff's 1 law and II law of current, prove the

[CBSE PMT 1993, 2006, 10; BHU 2002; AFMC 2003;
. AIEEE 2006]
{a) Conservation of charge and energy
{b) Conservation of current and energy
{c) Conservation of mass and charge
(d) None of these

A cell of constant e.m.f. is first connected to a resistance R,

and then connected to a resistance R; . If power delivered in
both cases is equal, then the internal resistance of the cell is

[Odisha JEE 2005]
(a) .“JRle (b) %
2
P @ Btk

2 2

69.

70.

71.

72.

73.

74.

The n rows each containing m cells in serles are joined in
parallel. Maximum current is taken from this combination
across an external resistance of 3Q resistance. If the total
number of cells used are 24 and internal resistance of each

cell is 0.5 Q then [J & K CET 2005]
(a) m=8n=3 (b) m=6,n=4
() m=12n=2 (d) m=2n=12

Eels are able to generate current with biological cells called
electroplaques. The electroplaques in an eel are arranged in
100 rows, each row stretching horizontally along the body of
the fish containing 5000 electroplaques. The arrangement is
suggestively shown below. Each electroplaque has an emf of
0.15 V and internal resistance of 0.25 Q [AIIMS 2004]

015V

500 Q
The water surrounding the eel completes a circuit between
the head and its tail. If the water surrounding it has a
resistance of 500 Q, the current an eel can produce in water
is about

(a) 1.5A (b) 3.0A
(c) 15A (d) 30A
Current provided by a battery is maximum when

[AFMC 2004]
(a) Internal resistance equal to external resistance
{b) Internal resistance is greater than external resistance
(c) Internal resistance is less than external resistance
(d) None of these
A battery is charged at a potential of 15 V for 8 hours when
the current flowing is 10 A. The battery on discharge
supplies a current of 5 A for 15 hours. The mean terminal
voltage during discharge is 14 V. The "Watt-hour" efficiency

of the battery is [CBSE PMT 2004]
(a) 82.5% (b) 80%
(c) 90% (d) 87.5%

The figure shows a network of currents. The magnitude of
currents is shown here. The current [ will be [BCECE 2005]

1A
(a) 3A
(b) 9A 10A I
(c) 13A
(d 19A e
2A

A capacitor is connected to a cell of emf E having some

internal resistance r. The potential difference across the
[CPMT 2004; MP PMT 2005; RPMT 2006]

(b) CellisE

(d) Capacitoris < E

{a) Cellis<E
{c) Capacitoris > E
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75.

76.

77.

78.

79.

80.

81.

When the resistance of 9 Q is connected at the ends of a
battery, its potential difference decreases from 40 volt to 30

volt. The internal resistance of the battery is  [DPMT 2003]
(a) 6Q (b) 3Q

(c) 9Q (d 15Q

The maximum power drawn out of the cell from a source is
given by (where r is internal resistance) [DCE 2002]
(@) E%/2r (b) E?/4r

) E%/r (d) E%/3r

Find out the value of current through 20 resistance for the
given circuit [NT-JEE (Screening) 2005]
(a) 5A l

(b) 2A <

(c) Zero

(d 4A

Two batteries, one of emf 18 volt and internal resistance
2Q and the other of emf 12 volt and internal resistance
1Q , are connected as shown. The voltmeter V will record a

reading of [CBSE PMT 2005; Kerala PMT 2011]
(a) 15 volt @

(b) 30 volt iy i

() 14 volt Lk

(d) 18 volt 12V 10

Two sources of equal emf are 't;onnected to an external

resistance R. The internal resistances of the two sources are
R, and R; (R, > R,). If the potential difference across the

source having internal resistance Ry is zero, then
[AIEEE 2005; AIIMS 2008]
(@) R=R,R,/(R, +R,)
) R=R,R,/(R,-R,)
(c) R=R,x(Ry +Ry)/(Ry -Ry)
(d) R=R,-R,
An energy source will supply a constant current into the load
if its internal resistance is [AIEEE 2005]
{a) Zero
(b) Non-zero but less than the resistance of the load
(c) Equal to the resistance of the load
(d) Very large as compared to the load resistance

The magnitude of i in ampere unit is [KCET 2005]

(a) 0.1
(b) 0.3
{c) 0.6
(d) None of these

82.

86.

87.

To draw maximum current from a combination of cells, how
should the cells be grouped [AFMC 2005]
(a) Series

(b) Parallel

(c) Mixed

(d) Depends upon the relative values of external and

internal resistance

A battery of emf E has an internal resistance 'r'. A variable
resistance R is connected to the terminals of the battery. A
current | is drawn from the battery. V is the terminal P.D. If
R alone is gradually reduced to zero, which of the following
best describes I and V [KCET 2010)

(a) Iapproaches zero, V approaches E

(b) I approaches E/r, V approaches zero

(c) Iapproaches E/r, V approaches E

(d) I approaches infinity, V approaches E

In the circuit given here, the points A, B and C are 70 V, zero,

10 V respectively. Then B [KCET 2010]
200

D
10Q
30Q c

{a) The point D will be at a potential of 60 V
{b) The point D will be at a potential of 20 V
(c) Currents in the paths AD, DB and DC are in the ratio of

1:+2:3
(d) Currents in the paths AD, DB and DC are in the ratio of

3:2:1
A current 2 A flows through a 2Q resistor when connected

across a battery. The same battery supplies a current 0.5 A
when connected across a 9 resistor. The internal

resistance of the battery is [CBSE PMT (Pre.) 2011]
(a) 1Q (b) 0.5Q
(c) 1/3Q (d 1/4Q

In the circuit shown in the figure, if the potential at point A is
taken to be zero, the potential at point B is
[CBSE PMT (Mains) 2011)

(a) -2V
() -1V (d) +2V

5 cells, each of emf 0.2V and internal resistance 12 are
connected to an external circuit of resistance of 10Q. Find

(b) +1V

the current through external circuit [Odisha JEE 2011])
1 1
—A b) —A
(a) 25 (b) 0
1 1
o d =
(c) 5 (d) 2 A
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(c) 19.2W

Two cities are 150 km apart. Electric power is sent from one
city to another city through copper wires. The fall of
potential per km is 8 volt and the average resistance per km

is 0.5 Q. The power loss in the wire is [CBSE PMT 2014]
(a) 19.2J (b) 12.2 kW
(d) 19.2 kW

In meter bridge or Wheatstone bridge for measurement of
resistance, the known and the unknown resistances are
interchanged. The error so removed is
[MNR 1988; MP PET 1995]
(a) End correction
{(b) Index error
(c) Due to temperature effect
(d) Random error
A galvanometer can be converted into an ammeter by
connecting [CPMT 1973, 75, 96, 2000; MP PMT 1987, 93;
AFMC 1993, 95; MP PET 1994; RPET 2000;
DCE 2000; RPMT 2005; Kerala PMT 2009]
{a) Low resistance in series
(b) High resistance in parallel
(c) Low resistance in parallel
(d) High resistance in series
A galvanometer having a coil resistance of 60Q shows full
scale deflection when a current of 1.0 amp passes through it.
It can be converted into an ammeter to read currents upto
5.0 amp by [CBSE PMT 2009]
{a) Putting in parallel a resistance of 2400

(b) Putting in series a resistance of 15 Q
{c) Putting in series a resistance of 240 Q
(d) Putting in parallel a resistance of 15 Q

In the circuit given, the correct relation to a balanced
Wheatstone bridge is [Odisha PMT 2004]

)
|
=

(a} ‘a-'§ P R
P §
{b) E—E
S Q
© ==
R Q | L
(d) None of these 1=

In a potentiometer of one metre length, an unknown e.m.f.
voltage source is balanced at 60 cm length of potentiometer
wire, while a 3 volt battery is balanced at 45 cm length.
Then the e.m.f. of the unknown voltage source is

[MP PET 2009; AMU (Med.) 2010; Similar DCE 2009]
(a) 3V (b) 2.25V
(c) 4V (d) 4.5V

A galvanometer connected with an unknown resistor and
two identical cells in series each of emf 2 V shows a current
of 1 A. If the cells are connected in parallel, it shows 0.8 A.
Then the internal resistance of the cells is [Kerala PET 2012]

(a) 1Q (b) 0.5Q
{c} 0.25Q (d) 0.33Q
(e} 0.66Q

10.

11.

12.

13.

14.

The resistances in the four arms of a wheatstone network in
cyclic order are 5Q, 2Q, 6Q and 15Q. If a current of 2.8

A enters the junction of 5Q and 15Q, then the current

through 2Q resistor is [Kerala PET 2012]

(a) 1.5A (b) 28A
(c) 0.7A (d) 14A
fe) 21A

The shunt resistance required to allow 4% of the main
current through the galvanometer of resistance 48Q is

[Kerala PET 2012]
@ 1Q (b) 2Q
(c) 3Q (d) 4Q
e} 5Q

By ammeter, which of the following can be measured
[MP PET 1981; DPMT 2001]
(b) Potential difference
(d) Resistance
The resistance of 1 A ammeter is 0.018Q. To convert it into
10 A ammeter, the shunt resistance required will be
[MP PET 1982; Similar EAMCET (Engg.) 1982;

(a) Electric potential
(c) Current

AIIMS 2007]
{a) 0.18Q (b) 0.0018Q
{c) 0.002Q (d) 0.12Q
The accurate measurement of emf can be obtained using
[KCET 2009]

{a) Multimeter
{c) Voltameter

In order to pass 10% of main current through a moving coil
galvanometer of 99 ohm, the resistance of the required

(b) Voltmeter
(d) Potentiometer

shunt is [MP PET 1990, 99; MP PMT 1994; RPET 2001;
KCET 2003, 05; Similar KCET 2909]

(a) 9.9Q (b) 10Q

() 11Q (d) 9Q

An ammeter of 5 ohm resistance can read 5 mA. If it is to be
used to read 100 volt, how much resistance is to be
connected in series [MP PET 1991; MP PMT 1996, 2000]

(a) 19.9995Q (b) 199.995Q
(c) 1999.95Q (d) 19995Q

Which one of the following is correct [MP PMT 2012]

(a) An ammeter is a galvanometer connected with a low
resistance in parallel

{b) An ammeter is a galvanometer connected with a high
resistance in parallel

{c) An ammeter is a galvanometer connected with a low
resistance in series

(d) An ammeter is a galvanometer connected with a high
resistance in series
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15.

16.

17.

18.

19.

20.

21.

Shown in the tigure below 1S a meter-briage set up witn nuu
deflection in the galvanometer.

The value of the unknown resistor R is

[AIEEE 2008]
(a) 220Q (b) 110Q
{c) 55Q (d) 13.75Q

When a 12Q resistor is connected with a moving coil

galvanometer then its deflection reduces from 50 divisions
to 10 divisions. The resistance of the galvanometer is
[CPMT 2002; DPMT 2003; Similar KCET 2008)

(a) 24Q (b) 36Q

{c) 48Q (d) 60Q

A galvanometer can be used as a voltmeter by connecting a
[AFMC 1993; MP PMT 1993, 95; CBSE PMT 2004;

Similar CBSE PMT 2002; J & K CET 2008]

(a) High resistance in series (b) Low resistance in series

(c) High resistance in parallel (d) Low resistance in parallel

A Wheatstone bridge has the resistances 10Q, 10,

10Q and 30Q in its four arms. What resistance joined in

parallel to the 30Q resistance will bring it to the balanced

condition [WB JEE 2012]
fa) 2Q (b) 5Q
{c} 10Q (d) 15Q

In Wheatstone's bridge P =9 ohm, Q =11ohm, R =4 ohm
and S=6o0hm. How much resistance must be put in
parallel to the resistance S to balance the bridge

[DPMT 1999)]
(a) 24 ohm (b) -ﬂ;—ohm
(c) 26.4 ohm (d) 18.7 ohm
A Daniel cell is balanced on 125¢m length of a

potentiometer wire, Now the cell is short-circuited by a
resistance 2 ohm and the balance is obtained at 100cm.
The internal resistance of the Daniel cell is

[UPSEAT 2002; Similar Kerala PET 2008]
{a) 0.50hm (b) 1.50hm
(c) 1.25o0hm (d) 4/5 ohm
In the circuit shown, the galvanometer G of resistance 60Q
is shunted by a resistance r = 0.022. The current through R

is nearly 1 A. The value of resistance R is (in ohms) is nearly
[AMU (Engg.) 2012]

r=0.02 0
R
50V
(a) 1.00Q (b) 5.00Q
(c) 11.0Q (d) 60.00Q

ZZ.

23.

24,

26.

27.

28.

LWO resistances rH; and anouer rip Ol Ue saine marera

but twice the length and half the thickness are connected in
series with a standard battery E of internal resistance r. The

balancing point is [VITEEE 2008]
1 1

(a) g (b) E

{c) 8I (d) 161

A battery of 6 volts is connected to the terminals of a three
metre long wire of uniform thickness and resistance of the
order of 100Q . The difference of potential between two
points separated by 50cm on the wire will be

[CPMT 1984; CBSE PMT 2004]
(a) 1V (b) 1.5V
(c) 2V (d) 3V
A galvanometer of resistance 50Q is connected to a battery
of 3V along with a resistance of 29502 in series. A full scale
deflection of 30 divisions is obtained in the galvanometer. In
order to reduce this deflection to 20 divisions, the resistance

in series should be [CBSE PMT 2008]
(a) 60500 {b) 4450Q
(c) 5050Q {d) 5550Q

A cell can be balanced against 110 cm and 100 cm of
potentiometer wire, respectively with and without being
short circuited through a resistance of 10Q. Its internal
resistance is

[CBSE PMT 2008; Similar SCRA 1998; MP PET 2007)]
(a}) 2.0 ohm (b) Zero
(c) 1.0 ohm (d) 0.5 ohm
The percentage error in measuring resistance with a metre
bridge can be minimized by adjusting the balancing point

close to [Kerala PMT 2012]
(a) Ocm (b) 20em

(c) 50cm (d) 80cm

{e) 100em

Two rods are joined end to end, as shown. Both have a
cross-sectional area of 0.01 em?. Each is 1 meter long. One

rod is of copper with a resistivity -of 1.7x10° ohm.

centimeter, the other is of iron with a resistivity of 107

ohm-centimeter. How much voltage is required to produce a

current of 1 ampere in the rods [NEET (Kamataka) 2013]
"

==
Cu Fe
(a) 0.00145V (b) 0.0145V
(c) 1.7x107°°V (d) 0.117V
In order to increase the sensitivity of galvanometer
[MP PET 2008]
(a) The suspension wire should be made stiff
(b) Area of the coil should be reduced
{c) The magnetic field should be increased
{d) The number of turns in the coil should be reduced

PLASMA: F-13/5 SREET NO.1, NAFEES ROAD, JOGABAI EXT, NEW DELHI-110025.Ph-011 26988514



29. In potentiometer a balance point is obtained, when 35.
{a) 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 to jockey
becomes equal to the e.m.f. of the experimental cell
(c) The p.d. of the wire between +ve point 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
30. A cell in secondary circuit gives null deflection for 2.5m 36.
length of potentiometer having 10m length of wire. If the
length of the potentiometer wire is increased by 1m without
changing the cell in the primary, the position of the null

point now is [EAMCET 2009
(a) 35m (b) 3m
(c) 275m (d) 20m

31. The resistance of a galvanometer is 50 Q and it shows full scale
deflection for a current of 1mA. To convert it into a voltmeter to
measure 1V and as well as 10V (refer circuit diagram) the
resistances R, and R, respectively are

[Kerala PET 2009; Similar MP PET 2013)  37.
R, R.

v v
{a) 950 Q and 9150 Q {b) 900 Q and 9950 Q
{c) 900 Q and 9900 Q {d) 950 © and 9000 Q

(e) 950 Q and 9950 Q

32. The resistance of a galvanometer is 90 ohm. If only 10
percent of the main current may flow through the 38.
galvanometer, in which way and of what value, a resistor is

to be used [MP PET 1996]
(a) 10 ohm in series (b) 10 ohm in parallel
(c) 810 ohm in series (d) 810 ohm in parallel

33. In a metre bridge experiment, resistances are connected as
shown in figure. The balancing length I; is 55 cm. Now an

unknown resistance x is connected in series with P and the
new balancing length is found to be 75 em. The value of x is

p=3 (Kerala PMT 2009]  39.
[P [s)
B
QS (100~
A h (100-1) ¢
{ )
E K
54 20
=0 b) =-Q
@ 7 ®. 1
48 11 40.
= —Q
() 79 ) 25

(e} 50

84. A voltmeter has a resistance of G ohm and range V voit. The
value of resistance used in series to convert it into a
voltmeter of range nV volt is

[MP PMT 1999; MP PET 2002; DPMT 2004; MH CET 2004]

(a) nG (b) (n-1)G
G G
(c) : (d) n—-1)

Which of the following statements is wrong
[MP PET 1994; Similar BHU 1995]
{a) Voltmeter should have high resistance
(b) Ammeter should have low resistance
(c) Ammeter is placed in parallel across the conductor in a
circuit
(d) Voltmeter is placed in parallel across the conductor in a
circuit
In the diagram shown, the reading of voltmeter is 20 V and
that of ammeter is 4 A. The value of R should be (Consider
given ammeter and voltmeter are not ideal)  [RPMT 1997]

___®—

(a) Equalto 5Q 20V
(b) Greater than 5Q -

(c) Lessthan 5Q ++

4A
(d) Greater or less than 5% depending on the material of R

A moving coil galvanometer has a resistance of 50 and

gives full scale deflection for 10 mA. How could it be
converted into an ammeter with a full scale deflection for 1A

[MP PMT 1996; Similar MP PET 1984; MP PMT 1997, 2007;
AIIMS 1999; RPMT 2005; DUMET 2009]
(a) 50/99Q in series (b) 50/99Q in parallel

(c) 0.01Q in series {d) 0.01Q in parallel

A galvanometer of resistance 20 Q shows a deflection of 10
divisions when a current of 1 mA is passed through it. if a
shunt of 4Q is connected and there are 50 divisions on the
scale, the range of the galvanometer is  [Kerala PET 2007)
(a) 1A b) 3A

(c) 30mA (d) 30A

A galvanometer of resistance 25Q giving full scale

deflection for a current of 10 milliampere, is to be changed
into a voltmeter of range 100 V by connecting a resistance
of ‘R’ in series with galvanometer. The value of resistance R

in Q is [MP PET 1994; Similar Pb. PMT 2000]
(a) 10000 (b) 10025
(e} 975 {d) 9975

A 12 ¢m wire is given a shape of a right angled triangle ABC
having sides 3 ¢cm, 4 cm and 5 cm, as shown in the figure.
The resistance between two ends (AB, BC, CA) of the
respective sides are measured one by one by a multi-meter.
The resistances will be in the ratic [NEET (Kamataka) 2013]

(a) 9:16:25 A

(b) 27: 32:35 Hom S5cm
(c) 21:24:25

(d 3:4:5 =
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41.

42,

45,

46.

The resistance of a galvanometer is 25 ohm and it requires
50 1A for full deflection. The value of the shunt resistance

required to convert it into an ammeter of 5 amp is
[MP PMT 1994, 2006; BHU 1997; Similar MP PMT 1985;
KCET 2006; CBSE PMT 2007; Odisha JEE 2009)
(a) 2.5x10™ohm (b) 1.25x10~ohm
(c) 0.050hm (d) 2.5 o0hm
A potentiometer wire, 10 m long, has a resistance of 40 .

It is connected in series with a resistance box and a 2V
storage cell. If the potential gradient along the wire is
(0.1mV /cm) , the resistance unplugged in the box is

[Kerala PET 2007; Similar MP PMT 2013]
(a) 260Q (b) 760Q

(c) 960Q (d) 1060Q

The resistances of the four aimms P, Q, R and S in a
wheatstone’s bridge are 10 ohm, 30 ohm, 30 ohm are 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 [NEET 2013]
(a) 2.0A (b) 1.0A
(c) 0.2A (d) 0.1A

In the circuit shown the cells A and B have negligible
resistances. For V, =12V R, =500Q and R =100Q the

galvanometer (G) shows no deflection. The value of Vj is
R [CBSE PMT (Pre.) 2012]

Vi =V,

(a) 4V
(c) 12V

(b) 2V
(d). 6V
A potentiometer wire of length L and resistance 10Q is

connected in series with a battery of em.f. 25Vand a

resistance in its primary circuit. The null point corresponding
to a cell of em.f. 1V is obtained at a distance % . If the

resistance in the primary circuit is doubled then the position

of new null point will be [DCE 2006)
fa) 04L (b) O5L
{c) 06L (d 08L

An ammeter with internal resistance 90Q reads 1.85 A when
connected in a circuit containing a battery and two resistors
7002 and 410Q in series. Actual current will be

[Roorkee 1995]
(b) Greater than 1.85 A
(d) None of these

(a) 1.85A
{c) Lessthan 1.85A

47.

49,

50.

51.

52.

AB is a wire of uniform resistance. The galvanometer G shows
no current when the length AC = 20cm and CB = 80 cm.

The resistance R is equal to [MP PMT 1995; RPET 2001]
(a) 2Q ,‘.'.Ri.' .E?.'Q

(b) 8Q

c) 200

(e) A B

(d) 40Q 4

ll
A milli voltmeter of 25 milli volt range is to be converted into
an ammeter of 25 ampere range. The value (in ohm) of

necessary shunt will be [CBSE PMT (Pre.) 2012]
(a) 0.001 (b) 0.01
e) 1 (d) 0.05

In an experiment to measure the internal resistance of a cell
by potentiometer, it is found that the balance point is at a
length of 2m when the cell is shunted by a 5 resistance;
and is at a length of 3m when the cell is shunted by a 100
resistance. The internal resistance of the cell is, then

[Haryana CEE 1996]
(a) 1.5Q (b) 10Q

(c) 15Q (d) 1Q

A galvanometer of resistance G can measure 1 A current. If
a shunt S is used to convert it into an ammeter to measure

10A current. The ratio of % is [Odisha JEE 2011]
(a) 1/9 (b) 9/1
(c) 10 (d)y 1/10

In the Wheatstone's bridge (shown in figure) X=Y and A>B.
The direction of the current between ab will be

(a) Fromatob
(b) Frombtoa

(c) From b to a through ¢

(d) From ato b through ¢

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

relation g- = —g- will be satisfied only when

P

(a) The galvanometer shows a deflection when switch S is
closed

(b) The galvanometer shows a deflection when switch S is
open

(c) The galvanometer shows no change in deflection
whether S is open or closed

(d) The galvanometer shows no deflection
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53.

54.

55.

56.

57.

In the Wheatstone bridge shown below, in order to balance
the bridge, we must have g [Kerala PET 2003]

+
(a@ R,=3Q:;R,=3Q

(b) R =6Q:;R,=15Q
(¢) R;=15Q;R, =any finite value
(d) R,=3Q;R; = any finite value

A resistance of 4Q and a wire of length 5 metres and
resistance 5Q are joined in series and connected to a cell of

emf 10 V and internal resistance 1£. A parallel

combination of two identical cells is balanced across 300 cm

of the wire. The e.m.f. E of each cell is [MP PMT 1997]
40 10V

fa) 1.5V oo

(b) 3.0V 3m

(c) 067V " 5Q, 5m

(d) 1.33V : E

The resistivity of a potentiometer wire is 40x10™° chm-m

and its area of cross-section is 8x10°m?. If 0.2 amp

current is flowing through the wire, the potential gradient

will be [MP PMT/PET 1998]
(a) 102 volt/m (b) 107 volt/m
(c) 3.2x1072volt/m (d) 1volt/m

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

is [DCE 2005)
(a) 49Q (b) 79Q
(c) 59Q (d) 69Q

The resistance of an ideal voltmeter is

[EAMCET (Med.) 1995; MP PMT/PET 1998;
Pb. PMT 1999; CPMT 2000]

(a) Zero {b) Very low

(c) Very large {(d) Infinite

A 100 V voltmeter of internal resistance 20k in series with
a high resistance R is connected to a 110 V line. The

voltmeter reads 5 V, the value of R is [MP PET 1999]
(a) 210kQ (b) 315kQ
() 420kQ (d) 440kQ

Y.

60.

61.

62.

Constantan wire 1s used 1IN Making Standara resisances
because its [MP PET 1999]

(a) Specific resistance is low

(b) Density is high

(¢) Temperature coefficient of resistance is negligible

{(d) Melting point is high

The net resistance of a voltmeter should be large to ensure

that [MP PMT 1999]

(a) It does not get overheated

(b) It does not draw excessive current

(¢) It can measure large potential difference

(d) It does not appreciably change the potential difference
to be measured :

A potentiometer circuit is set up as shown. The potential

gradient, across the potentiometer wire, is k volt/cm and the

ammeter, present in the circuit, reads 1.0 A when two way

key is switched off. The balance points, when the key

between the terminals (i) 1 and 2 (ii) 1 and 3, is plugged in,

are found to be at lengths I, em and [,cm respectively. The

magnitudes, of the resistors Rand X,in ohms, are then,
equal, respectively, to [CBSE PMT 2010]

+ -
1| = ——)

e
2 AW L—
AJA R X ¥
; —f
{a) klyand kiy (b) kil;-1I,)and ki,

(c) klyand k(l, —1) (d) kil —1,)and Kkl

A potentiometer consists of a wire of length 4 m and
resistance 10Q . It is connected to a cell of em.f. 2 V. The

potential difference per unit length of the wire will be
[CBSE PMT 1999; AFMC 2001]
(a) 0.5 V/m b) 2V/m

(c) 5V/m (d) 10V/m

In a meter bridge, the balancing length from the left enc
(standard resistance of one ohm is in the right gap) is founc
to be 20 cm. The value of the unknown resistance is

[CBSE PMT 1999; Pb PMT 2004
(a) 0.8Q (b) 0.5Q
() 04Q (d) 0.25Q

In the circuit shown P # R , the reading of the galvanomete;
is same with switch S open or closed. Then

[IIT-JEE (Screening) 1999

@ Ig=Ig
(b) Ip=Ig
(€) Ig=Ig
(d) Ig=1Ig
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In the folloﬁiiﬁg Wheatstone bridge P/Q=R/S.lfkeyKis

65.

66.

67.

68.

69.

70.

71.

closed, then the galvanometer will show deflection
[CPMT 1999]

(a) In left side
(b) In right side
(c) No deflection

(d) In either side

A galvanometer having a resistance of 8 ohm is shunted by
a wire of resistance 2 ohm. If the total current is 1 amp, the
part of it passing through the shunt will be

[CBSE PMT 1998; AFMC 2006)
(a) 0.25amp (b) 0.8 amp
(c}) 0.2amp (d) 0.5amp
If resistance of voltmeter is 10000Q and resistance of
ammeter is 20, then find R when voltmeter reads 12V and

ammeter reads 0.1 A [BCECE 2005]
(a) 118Q (b) 120Q
(c) 124Q (d) 114Q

Two resistances are connected in two gaps of a metre
bridge. The balance point is 20 cm from the zero end. A
resistance of 15 ohms is connected in series with the smaller
of the two. The null point shifts to 40 ecm. The value of the

smaller resistance in ohms is [KCET 2005]
(a) 3 (b) 6
{c} 9 (d) 12

A galvanometer whose resistance is 1200 gives full scale
deflection with a current of 0.05 A so that it can read a
maximum current of 10 A. A shunt resistance is added in
parallel with it. The resistance of the ammeter so formed is

[Bihar MEE 1995; DUMET 2010]
(a) 0.06Q (b) 0.006Q

(c) 0.6Q (d) 6Q

In a potentiometer experiment, when three cells A, B and C
are connected in series, the balancing length is found to be
740 cm. If A and B are connected in series balancing length
is 440 cm and for B and C connected in series that is 540
cm. Then the emf of E,, Eg and E. are respectively (in

volts) [Kerala PET 2011)
(a) 1,1.2and 1.5 (b) 1,2,and 3
(c) 15,2and3 (d) 1.5,25and 3.5

(e) 1.2,1.5and 35

A galvanometer of resistance, G, is shunted by a resistance

S ohm. To keep the main current in the circuit unchanged,

the resistance to be put in series with the galvanometer is
[CBSE PMT (Mains) 2011)

G? G
@ &+o ® 570

s? SG
© 5+0 9@ 576

72.

73.

74.

75.

76.

717.

A moving coil galvanometer of resistance 100€ is used as
an ammeter using a resistance 0.1Q. The maximum
deflection current in the galvanometer is 100uA. Find the
minimum current in the circuit so that the ammeter shows
maximum deflection [IIT-JEE (Screening) 2005]

(a) 100.1 mA (b) 1000.1 mA

(c) 10.01 mA (d) 1.01 mA

We have a galvanometer of resistance 25Q. It is shunted

by a 2.5Q wire. The part of total current that flows through

the galvanometer is given as [AFMC 1998; MH CET 1999;
Pb. PMT 2002; J & K CET 2006; Similar VITEEE 2006]

P 3 I 1
A BY e
e B =%
1 3 I 4
— - — d _ = —
LT 9 T=h

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
52cm mark. The end-corrections are lem and 2cm
respectively for the ends A and B. The determined value of

‘X is [IITJEE 2011]
(a) 10.2 ohm (b) 10.6 ohm
(c) 10.8 ohm (d) 11.1ohm

If the resistivity of a potentiometer wire be p and area of
cross-section be A, then what will be potential gradient along

the wire [RPET 1996)
Ip I

(a) 5y (b) ;\;
1A

() — (d) IA
2 P

A voltmeter has resistance of 2000 ohm and it can measure
upto 2V. If we want to increase its range to 10 V, then the
required resistance in series will be

[CPMT 1997, SCRA 1994]
(b) 4000Q

(d) 8000Q

(a) 2000Q
(c) 6000Q

With a potentiometer null point were obtained at 140 em
and 180 cm with cells of emf 1.1 V and one unknown X

volt. Unknown emf is [DCE 2002)
(a) 1.1V (b) 1.8V
(c) 24V (d) 141V
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78.

79.

81.

85.

The arrangement as shown in figure is called as [CPMT 1999]

{a) Potential divider L i
(b) Potential adder Total P.D.

(c) Potential substracter

(d) Potential multiplier Variable P.D.

A potentiometer wire of length 1m and resistance 10 Q is

connected in series with a cell of emf 2V with internal
resistance 1 Q and a resistance box including a resistance R.
If potential difference between the ends of the wire is 1 mV,

the value of R is [KCET 1999; Similar RPET 1997]
{a) 20000 Q (b) 19989 Q@
{c) 10000 Q (d) 9989 Q

In a balanced Wheatstone's network, the resistances in the
arms Q and S are interchanged. As a result of this

[KCET 1999]
{a) Network is not balanced
(b) Network is still balanced
{c) Galvanometer shows zero deflection
{d) Galvanometer and the cell must be interchanged to balance

The ammeter A reads 2 A and the voltmeter V reads 20 V.
The value of resistance R is (Assuming finite resistance's of
ammeter and voltmeter) [JIPMER 1999; MP PMT 2004]

(a) Exactly 10 ohm R
gD —® e

(b) Lessthan 10 ohm

{c} More than 10 ohm

{d) We cannot definitely say @

The resistance of a galvanometer coil is K. What is the
shunt resistance required to convert it into an ammeter of

range 4 times [BHU 2000]
(a) R/5 (b) R/4
(c} R/3 (d) 4R

If an ammeter is connected in parallel to a circuit, it is likely
to be damaged due to excess  [BHU 2000; BCECE 2004]
(a) Current (b) Voltage

{c) Resistance (d) All of these

In the given figure, battery E is balanced on 55 e¢m length of
potentiometer wire but when a resistance of 10 Q is
connected in parallel with the battery then it balances on 50
c¢m length of the potentiometer wire then internal resistance
r of the battery is 2V [DCE 2000; RPET 2000]

fa) 1Q ]

b) 3Q 1m

() 100 A -
(d) 50 E|I 4

In a potentiometer experiment the balancing with a cell is at
length 240 em. On shunting the cell with a resistance of 2 Q,

the balancing length becomes 120 cm. The internal
resistance of the cell is

[DCE 2002; AIEEE 2005; Similar MP PET 1993]
(b} 2Q
(d) 0.5Q

(a) 4Q
(c) 1Q

87.

89.

91.

92.

The resistance of an ideal ammeter is [KCET 2000]
(a) Infinite (b) Very high
(c) Small (d) Zero

A galvanometer of 25 Q resistance can read a maximum
current of 6mA. It can be used as a voltmeter to measure a
maximum of 6 V by connecting a resistance to the
galvanometer. Identify the correct choice in the given
answers [MP PMT 1999; EAMCET (Med.) 2000;
MP PET 2006; CBSE PMT 2010; Similar MNR 1994;
UPSEAT 2000]
(a) 1025 Q in series (b) 1025 Q in parallel
{c) 975 € in series (d) 975 Q in parallel
A galvanometer has a resistance of 25 ohm and a maximum
of 0.01 A current can be passed through it. In order to
change it into an ammeter of range 10 A, the shunt

resistance required is [MP PET 2000]
(a) 5/999 ohm (b) 10/999 ohm
{(c) 20/999 ohm (d) 25/999 ohm

In the circuit shown, a meter bridge is in its balanced state.

The meter bridge wire has a resistance 0.1 ohm/cm. The

value of unknown resistance X and the current drawn from

the battery of negligible resistance is = [AMU (Engg.) 2000]
X 6Q

(a) 6Q,5amp
(b) 10Q,0.1 amp
(c) 49Q,1.0amp
(d) 12Q, 0.5amp

e— 40 em ——\ «— 60 em ——

SVI:
A galvanometer has 30 divisions and a sensitivity
16 uA/div. It can be converted into a voltmeter to read 3 V
by connecting [Kerala PMT 2005]
(a) Resistance nearly 6 kQ in series

(b) 6k in parallel
(c) 500 in series

(d) It cannot be converted

Voltmeters V; and V, are connected in series across a D.C.
line. V, reads 80 volt and has a per volt resistance of 200
ohm. V, has a total resistance of 32 kilo ohm. The line

voltage is [UPSEAT 2000]
(a) 120 volt (b) 160 volt
(e} 220 volt (d) 240 volt

A potentiometer having the potential gradient of 2 mV/em is
used to measure the difference of potential across a
resistance of 10 ohm. If a length of 50 ecm of the
potentiometer wire is required to get the null point, the
current passing through the 10 ohm resistor is (in mA)

[AMU (Med.) 2000]
(a) 1
(c} 5

(b) 2
(d) 10
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93.

94.

95.

96.

97.

98.

99.

AB is a potentiometer wire of length 100 cm and its
resistance is 10 ohm. It is connected in series with a
resistance K = 40 ohm and a battery of em.f. 2 V and
negligible internal resistance. If a source of unknown e.m.f.
E is balanced by 40 cm length of the potentiometer wire, the

value of E is [MP PET 2001; Similar Kerala PET 2008]
R 2V
——AW———— | ———
(a) 08V
(b) 16V —40 em——
- B
(c) 0.08V
(d) 016V —l—

An ammeter gives full deflection when a current of 2 amp.
flows through it. The resistance of ammeter is 12 ohm. If
the same ammeter is to be used for measuring a maximum
current of 5 amp., then the ammeter must be connected
with a resistance of [MP PET 2001]

(a) 8 ohm in series (b) 18 ohm in series
{c) 8 ohm in parallel {d) 18 ohm in parallel

In a circuit 5 percent of total current passes through a
galvanometer. If resistance of the galvanometer is G then value

oftheshuntis  [MP PET 2001; Similar MP PMT/PET 1998;
Kerala PMT 2008; CBSE PMT 2014)
(a) 19G b) 206G
G G
o 2
) 29 @ 3

A voltmeter having resistance of 50 x 10° ohm is used to
measure the voltage in a circuit. To increase the range of
measurement 3 times the additional series resistance

required is [MP PET 2001]
{a) 10° ohm (b} 150 k.ohm
{c) 900 k.ohm (d) 9 x 10°0hm

In a potentiometer experiment two cells of em.f.'s E;. and E,
are used in series and in conjunction and the balancing
length is found to be 58 cm of the wire. If the polarity of E,
is reversed, then the balancing length becomes 29 em. The
ratio % of the e.m.f. of the two cells is
2
[Kerala (Engg.) 2001]

fa) 1:1 (b) 2:1
(c) 3:1 d) 4:1
A milliammeter of range 10 mA has a coil of resistance 1 €.
To use it as voltmeter of range 10 volt, the resistance that
must be connected in series with it, will be

[KCET 2001; Similar RPET 2003]
(a) 999 Q (b) 99Q
(c) 1000Q (d) None of these
A voltmeter has a range 0-V with a series resistance R. With
a series resistance 2R, the range is 0-V'. The correct relation

between V and V' is [CPMT 2001]
(a) V'=2v (b) V'>2v
(c) V'>>2V (d) V<2V

100.

101.

102.

103.

104.

105.

106.

107.

The measurement of voltmeter in the following circuit is

0 [AFMC 2001]
(a) 24V o
b) 34V 600
o ®
(c) 40V
(d) 6.0V 400

——wn—
A 36 Q galvanometer is shunted by resistance of 4Q. The
percentage of the total current, which passes through the

galvanometer is [UPSEAT 2002]
(a) 8% ) 9%
(c) 10% (d) 91 %

An ammeter and a voltmeter of resistance R are connected
in series to an electric cell of negligible internal resistance.
Their readings are A and V respectively. If another
resistance R is connected in parallel with the voltmeter

[EAMCET 2000; KCET 2002; MP PET 2009]
{a) Both A and V will increase
(b) Both A and V will decrease
(c) A will decrease and V will increase
(d) A will increase and V will decrease

A wire of length 100 c¢m is connected to a cell of emf 2 V
and negligible internal resistance. The resistance of the wire
is 3 Q. The additional resistance required to produce a

potential drop of 1 milli volt percmis  [Kerala PET 2002]
(a) 60Q (b) 47Q
(c) 57Q (d) 35Q

A galvanometer of resistance 20 Q is to be converted into an
ammeter of range 1 A. If a current of 1 mA produces full
scale deflection, the shunt required for the purpose is

(Kerala PET 2002]
(a) 0.01Q (b) 0.05Q
(c) 0.02Q (d) 0.04Q

There are three voltmeters of the same range but of
resistances 10000Q, 8000Q and 4000Q respectively.

The best voltmeter among these is the one whose resistance

is [Kerala PET 2002)]
(a) 10000 Q {b) 8000Q
(c) 4000 Q {d) All are equally good

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

[AIEEE 2002; AFMC 2002; Similar GUICET 2014]
{a) Low resistance in parallel
(b) High resistance in parallel
(c) High resistance in series
{d) Low resistance in series

A 10 m long wire of 20Q resistance is connected with a
battery of 3 volt e.m.f. (negligible internal resistance) and a
10 Q resistance is joined to it is series. Potential gradient
along wire in volt per meter is
[MP PMT 2003; Similar KCET 1994]
(b} 0.3
(d) 1.3

(a) 0.02
(c) 0.2
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109.

110.

111.

112.

113.

114.

115.

116.

A potentiometer has uniform potential gradient across it.
Two cells connected in series (i) to support each other and
(ii) to oppose each other are balanced over 6m and 2m
respectively on the potentiometer wire. The e.m.f.'s of the

cells are in the ratio of [MP PMT 2002]
(a) 1:2 b) 1:1

{g) 3:1 (d) 2:1

The material of wire of potentiometer is [MP PMT 2002]
(a) Copper (b) Steel

(c) Manganin (d) Aluminium

A voltmeter essentially consists of [UPSEAT 2004]

{a) A high resistance, in series with a galvanometer

(b) A low resistance, in series with a galvanometer

(c) A high resistance in parallel with a galvanometer

(d) A low resistance in parallel with a galvanometer

To convert a 800 mV range milli voltmeter of resistance 40 Q
into a galvanometer of 100 mA range, the resistance to be

connected as shunt is [CBSE PMT 2002]
(a) 10Q (b) 20Q
(c) 30Q (d) 40Q

A 100 ohm galvanometer gives full scale deflection at 10
mA. How much shunt is required to read 100 mA

[MP PET 2002; Similar Pb. PET 2000]
(a) 11.11 ohm (b) 9.9 ohm
(e) 1.1 ohm (d) 4.4 ohm
The potential difference across the 100Q resistance in the
following circuit is measured by a voltmeter of 900 Q
resistance. The percentage error made in reading the
potential difference is [AMU (Med.) 2002]

(a) i | e
g ——w—{®-—
(b) 0.1 S || Sty ‘
() 1.0 1009

(d) 100 {1 —

A cell of intenal resistance 3 ohm and emf 10 volt is
connected to a uniform wire of length 500 cm and resistance
3 ohm. The potential gradient in the wire is [MP PET 2003]
(a) 30 mViem (b) 10 mViem
(c) 20 mViem (d) 4 mViem
A potentiometer consists of a wire of length 4 m and
resistance 10 Q. It is connected to cell of emf 2 V. The
potential difference per unit length of the wire will be

[Pb. PET 2002]
(a) 0.5V/im (b) 10 Vim
(c) 2Vim (d) 5Vim
A galvanometer of resistance 36 Q is changed into an
ammeter by using a shunt of 4 Q. The fraction f;, of total
current passing through the galvanometer is [BCECE 2003]

1 1
1 1
(c) m {d] ﬁ

117.

118.

119.

120.

121.

122,

123.

124.

A resistance of 282 is connected across one gap of a
meter-bridge (the length of the wire is 100cm) and an
unknown resistance, greater than 29, is connected across
the other gap. When these resistances are interchanged, the
balance point shifts by 20cm. Neglecting any corrections, the
unknown resistance is

[IIT-JEE 2007; Similar CBSE PMT 2014]
(a) 3Q (b) 4Q
() 5Q d) 6Q
A 50 ohm galvanometer gets full scale deflection when a
current of 0.01 A passes through the coil. When it is
converted to a 10 A ammeter, the shunt resistance is

[Odisha JEE 2003]
(a) 0.01Q (b) 0.05Q
(c) 2000 Q (d) 5000 Q

Resistance in the two gaps of a meter bridge are 10 ohm
and 30 ohm respectively. If the resistances are interchanged

the balance point shifts by [Odisha JEE 2003]
(a) 33.3cm (b) 66.67cm
() 25em (d) 50 cm

A potentiometer has uniform potential gradient. The specific
resistance of the material of the potentiometer wire is 1077
ohm-meter and the current passing through it is 0.1
ampere; cross-section of the wire is 10 m%. The potential

gradient along the potentiometer wire is [KCET 2003)
(@) 10 V/im (b) 10 V/m
(c) 1072 V/m (d) 107 V/m

Two resistances of 400 Q and 800 Q are connected in series
with 6 volt battery of negdligible internal resistance. A
voltmeter of resistance 10,000 Q is used to measure the
potential difference across 400 Q. The error in the
measurement of potential difference in volt approximately is
[EAMCET 2003; Similar DCE 2006]
(a) 0.01 (b) 0.02
(c) 0.03 (d) 0.05
A galvanometer, having a resistance of 50 Q gives a full scale
deflection for a current of 0.05 A. The length in meter of a
resistance wire of area of cross-section 2.97x 102 cm? that can
be used to convert the galvanometer into an ammeter which can
read a maximum of 5 A current is (Specific resistance of the wire

=5x 107 Qm) [EAMCET 2003]
(a) 9 (b) 6
(c) 3 (d) 1.5

An ammeter reads upto 1 ampere. lts internal resistance is
0.81 ohm. To increase the range to 10 A the value of the

required shunt is [AIEEE 2003]
(a) 0.09Q (b) 0.03Q
(e) 0.3Q (d) 09Q

The length of a wire of a potentiometer is 100 cm, and the
emf of its standard cell is E volt. It is employed to measure
the e.m.f of a battery whose internal resistance is 0.5 Q. If
the balance point is obtained at | = 30 cm from the positive

end, the exm.f. of the battery is [AIEEE 2003]
30E 30E
@ Joo ©) Joos
30E 30(E - 0.5i)
© T00-05) @ 00

Where i is the current in the potentiometer
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125.

126.

127.

128.

129.

130.

131.

Resistance of 100 cm long potentiometer wire is 104, it is
connected to a battery (2 volt) and a resistance R in series. A
source of 10 mV gives null point at 40 cm length, then

external resistance K is [MP PMT 2003]
(a) 490Q (b) 790 Q
(c) 590 Q (d) 990 Q

In given figure, the potentiometer wire AB has a resistance
of 5 Q and length 10 m. The balancing length AM for the
emfof 0.4 Vis [Pb. PET 2001]

R=45Q
(a) 04m ;LI—NM—-()—‘
(b) 4m

M
(c) 0.8m e o -
(d) 8m L‘,_@_I

What is the reading of voltmeter in the following figure

IIO‘{ [MP PMT 2004]
(@) 3V il
b) 2V ) 1000
(c) 5V
(d) 4V A 5000 B 5000

The current flowing in a coil of resistance 90 Q is to be reduced
by 90%. What value of resistance should be connected in

parallel with it [MP PMT 2004; Similar Roorkee 1992]
(@) 9Q (b) 90Q
(c) 1000 Q (d) 10Q

The maximum current that can be measured by a

galvanometer of resistance 40 Q is 10 mA. It is converted

into a voltmeter that can read upto 50 V. The resistance to

be connected in series with the galvanometer is ... (in ochm)
[KCET 2004]

(a) 5040 (b) 4960

(c) 2010 (d) 4050

For the post office box arrangement to determine the value

of unknown resistance the unknown resistance should be

connected between [IIT-JEE (Screening) 2004]

(a) BandC
(b) Cand D
(c) AandD

(d) B,andC,

A galvanometer of 50 ohm resistance has 25 divisions. A
current of 4 x 10~ ampere gives a deflection of one division.
To convert this galvanometer into a voltmeter having a
range of 25 volts, it should be connected with a resistance of

[CBSE PMT 2004]
(b) 2450 Q as a shunt

(d) 2450 Q in series

(a) 2500 Q as a shunt
(c) 2550 Q in series

132.

133.

134.

135.

136.

137.

138.

In a metre bridge experiment null point is obtained at 20 cm
from one end of the wire when resistance X is balanced against
another resistance Y. If X < Y, then where will be the new
position of the null point from the same end, if one decides to

balance a resistance of 4X against Y [AIEEE 2004)
(a) 50cm (b) 80 cm
(c) 40cm (d) 70em

The potentiometer is superior to a voltmeter for measuring a

potential difference because [MP PET 2010]

(a) The resistance of the voltmeter

(b) The potentiometer does not draw any current from the
source of the potential

(c) The sensitivity of potentiometer is better than that of the
voltmeter

(d) The voltmeter has a dial and of small size

The range of a voltmeter of resistance 500Q is 10V. The

resistance to be connected to convert it into an ammeter of

range 10 A is [MP PET 2010]

(a) 1Q in parallel (b) 12 in series

(c) 0.1Q in parallel (d) 0.1Q in series

Three voltmeters A, B and C having resistances R, 1.5R and

3R respectively are used in a circuit as shown. When a P.D.

is applied between X and Y, the reading of the voltmeters

are V|,V; and Vj respectively. Then [KCET 2010]
(a) Vi=V,=V, (b) Vi<Vo=V,
() Vi>V,>V, (d) Vi>VW,=V,

When the number of turns of the coil is doubled, the current
sensitivity of a moving coil galvanometer is doubled whereas
the voltage sensitivity of the galvanometer [J & K CET 2010]
{(a) Remains the same (b) Is halved

{c) Is doubled (d) Is quadrupled

A galvanometer of resistance 100Q is converted to a

voltmeter of range 10 V by connecting a resistance of 10k{.
The resistance required to convert the same galvanometer to

an ammeter of range 1 A is [Kerala PET 2010]
(a) 04Q (b) 0.3Q

(c) 120 (d) 0.2Q

(e) 0.1Q

A potentiometer circuit has been set up for finding the
internal resistance of a given cell. The main battery, used
across the potentiometer wire, has an emf of 2.0 V and a
negligible internal resistance. The potentiometer wire itself is
4 m long. When the resistance, R, connected across the
given cell, has values of [CBSE PMT 2014]
(i) Infinity

(i) 9.50Q

the 'balancing lengths’, on the potentiometer wire are found
to be 3 m and 2.85 m, respectively. The value of internal
resistance of the cell is
{a) 05Q

(¢} 0.25Q

(b) 0.75Q
(d) 0.95Q
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139. During experiment with a metre bridge, the galvanometer

shows a null point when the jockey is pressed at 40.0 cm
using a standard resistance of 90 Q , as shown in the figure.
The least count of the scale used in the meter bridge is
1mm. The unknown resistance is [JEE (Advanced) 2014)

I
I

(a) 60+0.150Q
(b) 135+0.56Q B it

() 60+0.25Q IJ m i
(d) 135+0.23Q “200em B

In an electrical cable there is a single wire of radius 9 mm of
copper. lts resistance is 5Q. The cable is replaced by 6
different insulated copper wires, the radius of each wire is
3mm. Now the total resistance of the cable will be

[CPMT 1988; MP PMT 2006]
(@ 75Q (b) 45Q
() 90Q (d) 2700

Three identical bulbs connected in series across an accumulator
consumes 20 W power. If the bulbs are connected in parallel to
the same source, the power consumed is  [Kerala PET 2012]

(a) 20W (b) 60 W
(c) SOW (d) 120W
{e) 180 W

Twelve wires of equal length and same cross-section are

connected in the form of a cube. If the resistance of each of

the wires is R, then the effective resistance between the two

diagonal ends would be [J & K CET 2004]

(a) 2R

(b) 12R
5

(e) ER

(d 8R

You are given several identical resistances each of value
R=10Q and each capable of carrying maximum current of 1
ampere. It is required to make a suitable combination of
these resistances to produce a resistance of 5Q which can
carry a current of 4 ampere. The minimum number of
resistances of the type R that will be required for this job

[CBSE PMT 1950]

(a) 4 {b) 10
(c) 8 (d) 20

Figure shows three resistor configurations R, R, and R,

connected to 3V battery. If the power dissipated by the
configuration R;, R, and R, is P, P, and P; respectively,

then (IIT-JEE 2008]
12 » 10 1Q
3v
3V =
10 10 10
1Q
Ry

Ry
(a) R>P>P b) PR>P>P,
(c) PBR>P>P; (d) Py>P>R

In the figure shown, the capacity of the condenser C is
2uF . The current in 2Q resistor is [[IT 1982; AIIMS 2008]

3Q
2uF 40
i
g =
——1'—%—7
6V 2.8Q
(a) 9A (b) 0.9A
1 1
(c) §A (d) EA

When the key K is pressed at time t=0, which of the
following statements about the current I in the resistor AB of
the given circuit is true [CBSE PMT 1995; AIIMS 2008]

}__‘) A B

v K 10000

mFTc
(a) I=2mA atallt

(b) I oscillates between 1 mA and 2mA
{¢) I=1mAatallt
(d) Att=0,]=2 mA and with time it goes to 1 mA

B000T
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10.

11.

A torch bulb rated as 4.5 W, 1.5 V is connected as shown in
the figure. The e.m.f. of the cell needed to make the bulb

glow at full intensity is [MP PMT 1999]
45W
(@) 45V L5V
(b) 1.5V
1Q
(c) 267V
() 135V Br=som)
l L}
In the circuit shown in the figure, the current through
3Q 20 20 [IIT 1998]
9V 40
20 20 20

(a) The 3 resistor is 0.50 A
(b) The 3Q resistor is 0.25 A
(e} The 4Q resistor is 0.50 A
{d) The 4Q resistor is 0.25 A

A ring is made of a wire having a resistance R; =12€. Find

the points A and B as shown in the figure, at which a current
carrying conductor should be connected so that the
resistance R of the sub circuit between these points is equal

[CBSE PMT (Pre.) 2012)

EL=§ ﬁ_l
(a) . (b) 5, 3
4H_3 4H_1
{c) o (d) =

2

In the circuit shown, the value of each resistance is r, then
equivalent resistance of circuit between points A and B will

he [Similar CBSE PMT 1999; RPET 1999)
r

(a) (43)r

(b) 3r/2 ;

{c) r/3

(d) 8r/7 A c 8

12.

13.

14.

15.

16.

17.

If in the circuit shown below, the internal resistance of the
battery is 1.5  and V;, and Vj; are the potentials at P and Q
respectively, what is the potential difference between the

points P and Q [MP PET 2000]
20 VI .1.59

(a) Zero HEl

(b) 4 volts (Vp > Vg) 30 P 2Q
A, —————————— AN ——

(c) 4wolts (Vg > V)

(d) 2.5 volts (Vg > Vi) e g 30
LA —————— AW —

Two wires of resistances R; and R, have temperature
coefficient of resistances @; and &, respectively. These are

joined in series. The effective temperature coefficient of

resistance is [MP PET 2003]
f) BLTEE (b) Ve,
(C:I a-lR'l +02R2 {d] 1JR1R2“1£¥2

Rl + Rz ’Rf 3 R§

Two cells of equal e.m.f. and of internal resistances r, and
ry(ry >r;) are connected in series. On connecting this

combination to an external resistance R, it is observed that
the potential difference across the first cell becomes zero.

The value of R will be [MP PET 1985; KCET 2005;
Kerala PMT 2005; CBSE PMT 2006]
(@) r+r b) n-rp
n +r2 d n-r
() ——= (d) 2

When connected across the terminals of a cell, a voltmeter
measures 5V and a connected ammeter measures 10 A of
current. A resistance of 2 ohm is connected across the
terminals of the cell The current flowing through this

resistance will be [MP PMT 1997]
(a) 25A (b) 2.0A
(c) 5.OA (d) 7.5A

In the circuit shown here, E, =E; = E;=2VandR, =R,
= 4 ohm. The current flowing between points A and B

through battery E; is [MP PET 2001]
E, R,
(a) Zero I
(b) 2 amp fromAtoB E
A +—4f B
(c) 2ampfromBtoA
E, R;
(d) None of the above 1t A

In the circuit shown below E; = 40V, Ri=2Q,E, =60V,
R,=4Qand R; = 2Q. The current I is
[MP PET 2003; Similar AMU (Med.) 2010]

R1=2ﬂ

(a) 1.6A —'E J—"—w W

I !
(b) 1.8A Rs=2Q

—AWWW——

(€) 1.25A s

2 R2=4ﬂ
(d) 1.0A _'Ez=sv
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19.

20.

21.

22.

Two resistors of resistances 200 kQ and 1MQ respectively

form a potential divider with outer junctions maintained at
potentials of +3V and -15V. Then, the potential at the

junction between the resistors is [Kerala PET 2010]
fa) +1V (b) -06V

(c) OV (d) =12V

(e) +12V

The potential difference across 8 ohm resistance is 48 volt as
shown in the figure. The value of potential difference across
X and Y points will be [MP PET 1996]

- 3Q |

(a) 160 volt L
20Q %300 ' 2 600
(b) 128 volt B eogee
(c) 80 wvolt % 240 80 % 4?’
10
(d) 62 volt Y-—'vw\,—,

Two resistances R, and R, are made of different materials.
The temperature coefficient of the material of R, is & and of
the material of R, is —f. The resistance of the series
combination of R, and R, will not change with temperature,

) 2 g 28
ol ® s
P+ p )i
(c) —qﬂ—‘ (d) p

An ionization chamber with parallel conducting plates as
anode and cathode has 5x107 electrons and the same
number of singly-charged positive ions per cm® The
electrons are moving at 0.4 m/s. The current density from
anode to cathode is 4 uA/m®. The velocity of positive ions

moving towards cathode is [CBSE PMT 1992]
(a) 0.4 m/s (b) 16 m/s
(c) Zero (d) 0.1 mfs

A wire of resistance 10 Q is bent to form a circle. P and Q
are points on the circumference of the circle dividing it into a
quadrant and are connected to a battery of 3 V and internal
resistance 1 Q as shown in the figure. The currents in the
two parts of the circle are

[Roorkee 1999; Similar KCET 2008]

(a) %A and %A
5 15
(b) —Aand—A
26 26 3v]
4 12 T
D <A 1Q
(c) 25 A and 25

3 9
Sk il A
(d) Z5Aand 5

23.

24.

25.

26.

27.

In the given circuit, it is observed that the current I is
independent of the value of the resistance R; Then the
resistance values must satisfy [IIT-JEE (Screening) 2001)

R,
I
= =
_‘_ 2R, R, 2R,
T -b Y ‘.
2R EE R,
1

(a} RIR2R5 = R3R4R6

1 R | 1 1
S B T . S
Ry, R, R, +R, R;+R,

(c] R1R4 = R2R3
{d} RIR:’ =R2R4 - R5R6

In the given circuit, with steady current, the potential drop
across the capacitor must be [IT-JEE ISE:rmlng} 2001)
v

(b)

(a) V ————wW——
(b) V/2 v ¢
© V/3 i} i
@ 2v/3 L e e

A wire of length L and 3 identical cells of negligible internal
resistances are connected in series. Due to current, the
temperature of the wire is raised by AT in time t. A
number N of similar cells is now connected in series with a
wire of the same material and cross—section but of length 2
L. The temperature of the wire is raised by the same
amount A T in the same time t. The value of N is

[IIT-JEE (Screening) 2001]
(a) 4 (b) 6
(c) 8 d 9

What is the equivalent resistance between the points A and
B of the network

[AMU (Engg.) 2001; Similar WB-JEE 2013]
2Q 3Q 20

57
20 A
@) 7

(b) BQ
() 6Q

57
(d) ?n

The effective resistance between points P and Q of the electrical
circuit shown in the figure is (IIT-JEE (Screening) 2002]

(@) 2Rr/(R+7) 2R 2R

(b) 8R(R+r)/(3R+T1) 2R

(e) 2r+4R P Q

(d) 5R/2 +2r
2R 2R
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28. In the circuit element given here, if the potential at point B,
Vg = 0, then the potentials of A and D are given as
250 v [AMU (Med.) 2002]

fe

A B c D

lamp 15Q

(@) V4=-15V,V, =42V (b) V, =+1.5V,V, =+2V
(c) Va=+15V,Vp, =405V (d) V, =+15V,V, =-05V

29. The equivalent resistance between the points P and Q in the

network given here is equal to (given r = %n}

[AMU (Med.) 2002; Similar KCET 2008]

30. The current in a conductor varies with time t as I = 2t + 3t2
where [ is in ampere and t in seconds. Electric charge
flowing through a section of the conductor during t = 2 sec

tot=3secis [Odisha JEE 2003]
(a) 10C (b) 24C
() 33C (d) 44C

31. Agroup of N cells whose emf varies directly with the internal
resistance as per the equation Ey = 1.5 ry are connected as
shown in the figure below. The current I in the circuit is

1

/r_,,\' 5 [KCET 2003]

(a) 0.51 amp rz
(b) 5.1 amp N T ™n "
{c) 0.15amp ,4]*3
(d) 1.5amp o S --~\4

32. In the shown arrangement of the experiment of the meter
bridge if AC corresponding to null deflection of galvanometer
is x, what would be its value if the radius of the wire AB is

doubled [UT-JEE (Screening) 2003; AMU PMT 2009]
(a) x 4

(b) x/4 R, By

{c) 4x é

{d) 2x Ae— x —C B

33. If voltage across a bulb rated 220 Volt — 100 Watt drops by
2.5% of its rated value, the percentage of the rated value by
which the power would decrease is [CBSE PMT (Pre.) 2012]

(@) 20% (b) 25%
() 5% (d) 10%

34,

35.

36.

37.

39.

Seven resistances are connected as shown in the figure. The
equivalent resistance between Aand Bis  [MP PET 2000]

(a) 3Q

(b) 4Q A
(c) 45Q 50
d) 50

A battery of internal resistance 4€ is connected to the
network of resistances as shown. In order to give the
maximum power to the network, the value of R (in Q)
should be [IIT 1995]

(a) 4/9
(b) 89
(e) 2
(d) 18

In the circuit shown here, the readings of the ammeter and
voltmeter are [Kerala PMT 2002]

Yy

(a) 6A, 60V
(b) 0.6A 6V 60 3
(c) 6/11A4, 60111V 7
(d) 11/6 A, 11/60 V

Length of a hollow tube is 5m, it's outer diameter is 10 cm
and thickness of it's wall is 5 mm. If resistivity of the material
of the tube is 1.7 x 10" Qxm then resistance of tube will be

[Similar AMU PMT 2009]
(a) 5.6x10°Q b) 2x10°Q
(c) 4x10°Q (d) None of these

A wire of resistor R is bent into a circular ring of radius r.
Equivalent resistance between two points X and Y on its
circumference, when angle XOY is @, can be given by ;

Ra

(a) i (2r-a)

(b) -2%(%—&!

(c) R(2z-a)
4r
(d) E(ﬁ'—a}

Potential difference across the terminals of the battery
shown in figure is (r = internal resistance of battery)

(@) 8V R (S . —
10V r=1Q

(b) 10V

(c) 6V

(d) Zero AMA-
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40.

41.

42,

43.

Two conductors have the same resistance at 0°C but their
temperature coefficients of resistance are @; and «,. The

respective temperature coefficients of their series and

parallel combinations are nearly [AIEEE 2010]
a +o, ayt+ap oy +a;
a) ——=, ——= b) —= o +a
(a) 2 2 (b) 5 1+
ona
(o) ooy (d) o +ap,—222
2 o +a

In the following circuit a 10 m long potentiometer wire with
resistance 1.2 ohm/m, a resistance R, and an accumulator of
emf 2 V are connected in series. When the emf of
thermocouple is 2.4 mV then the deflection in galvanometer
is zero. The current supplied by the accumulator will be

— W
i il R,
(a) 4x10°A 5
AL - B
(b) 8x10*A L@j
() 4x10°A \/
d) 8x10°A e e

Junction

In the following circuit, bulb rated as 1.5 V, 0.45 W. If bulbs
glows with full intensity then what will be the equivalent
resistance between X and Y

Junction

6V,
(a) 0.45Q :

b) 1Q 30 X R o
(c) 3Q

(d 5Q oF

To verify ohm's law, a student is provided with a test resistor
R;, a high resistance R;., a small resistance R,, two

identical galvanometers G; and G,, and a variable voltage
source V. The correct circuit to carry out the experiment is

[IIT-JEE 2010]
G,

(a)

(c)

45.

47.

In order to quadruple the resistance of a uniform wire, a part
of its length was uniformly stretched till the final length of the
entire wire was 1.5 times the original length, the part of the
wire was fraction equal to

(a) 1/8
(b) 1/6
{c) 1/10
d) 1/4
In the circuit shown in figure reading of voltmeter is V; when

only S, is closed, reading of voltmeter is V, when only S, is
closed and reading of voltmeter is V; when both S, and S,

are closed. Then 3R ;
(a) Vo>V, >V, R S,
A
b) V,>V, >V, —Ww—-g
2
() Vy=V, >V, @
d) V>V, >V, £

Current through wire XY of circuit shown is
10 X

(a) 1A AW AW
(b) 4A @ ®
() 2A 3Q Y 40
(d) 3A L

50v

12 cells each having same emf are connected in series with
some cells wrongly connected. The arrangement is
connected in series with an ammeter and two cells which are
in series. Current is 3 A when cells and battery aid each
other and is 2 A when cells and battery oppose each other.
The number of cells wrongly connected is

(a) 4 (b) 1

fc) 3 (d) 2

Following figure shows cross-sections through three long
conductors of the same length and material, with square
cross-section of edge lengths as shown. Conductor B will fit
snugly within conductor A, and conductor C will fit snugly

within conductor B. Relationship between their end to end
resistance is

——

3a —s

(a) Ry=Rg=R¢
{b) Ry > Rg > R¢
(c) Ra<Rg<Rc

{d) Information is not sufficient
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49.

50.

51.

52.

53.

54.

55.

In the following star circuit diagram (figure), the équjvalent
resistance between the points A and H will be

(a) 1.944r
(b) 0.973r
(c) 0.486r
(d) 0.243r

In the adjoining circuit diagram each resistance is of 10 Q.
The current in the arm AD will be

(a)
(b)

(c)

In the circuit of adjoining figure the current through 12 Q
resister will be
(a) 1A 5Q 50
1 10Q
b} A sv | sy

2
(c) 5 A 5 12Q E
(d) 0A '
The reading of the ideal voltmeter in the adjoining diagram
will be A
(a) 4V

(b) 8V

g aRR 100 | 4V
(d) 14V g 5 e
The resistance of the series combination of two resistances is
S. When they are joined in parallel the total resistance is P.
If S = nP, then the minimum possible value of n is

[AIEEE 2004)

1oV 200

(a) 4 (b) 3
(c) 2 (d) 1
A moving coil galvanometer has 150 equal divisions. Its
current sensitivity is 10 divisions per milliampere and
voltage sensitivity is 2 divisions per millivolt. In order that
each division reads 1 volt, the resistance in chms needed to

be connected in series with the coil will be [AIEEE 2005]
(a) 99995 (b) 9995
(c) 10° (d) 10°

Consider a thin square sheet of side L and thickness t, made
of a material of resistivity p. The resistance between two

opposite faces, shown by the shaded areas in the figure is

56.

[IT-JEE 2010]

(a) Directly proportional to L

(b) Directly proportional to t

(c) Independent of L

(d) Independent of t

In the adjacent shown circuit, a voltmeter of internal
resistance R, when connected across B and C reads %V.
Neglecting the internal resistance of the battery, the value of
Ris [EAMCET 2009; Similar KCET 2005]

(a) 100 kQ A 50 p 502 C
(b) 75 kQ

(C} 50;(9 i 100V

(d) 25 kQ =1l=

Which of the adjoining graphs represents ohmic resistance
[CPMT 1981; DPMT 2002]

»

1
(@ Vv (b) V

i =

1 0
v %
(c) k (d)
e =

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 [CBSE PMT (Mains) 2012]
(a) (b)

v
(c) (d)

0 R
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6.

The voltage V and current I graph for a conductor at two
different temperatures T; and T, are shown in the figure.

The relation between T, and T, is
[MP PET 1996; KCET 2002; Similar WB-JEE 2012]

1 T
v
T;
— 1
(@ T, >T, (b) T, =T,
) T,=T, (d) T, <T,

From the graph between current [ and voltage V shown

below, identify the portion corresponding to negative
resistance [CBSE PMT 1997]

E

C
D

i
(a) AB (b) BC
() CD (d) DE

I-V characteristic of a copper wire of length L and area of
cross-section A is shown in figure. The slope of the curve

becomes [Odisha JEE 2003]
15

O
(a) More if the experiment is p:'ffomed at higher temperature
{(b) More if a wire of steel of same dimension is used
{c) More if the length of the wire is increased
(d) Less if the length of the wire is increased

E denotes electric field in a uniform conductor, [
corresponding current through it, vy drift velocity of
electrons and P denotes thermal power produced in the
conductor, then which of the following graph is incorrect

U -
v

7.

The two ends of a uniform conductor are joined to a cell of
emf. E and some internal resistance. Starting from the
midpoint P of the conductor, we move in the direction of
current and return to P. The potential V at every point on
the path is plotted against the distance covered (x). Which of
the following graphs best represents the resulting curve

v — v
(a) \I‘f\ (b)
1E
X

(c) (d)

—x

The I - V characteristic of an LED is [JEE (Mains) 2013)
2§,
R
(R) (Y)(G)(B)
3
G
(a) I Y
R
ol
1% [e]
I R
¥
G I
© @ S
@] v

Variation of current and voltage in a conductor has been
shown in the diagram below. The resistance of the
conductor is.

6
5
4
3
2
1
12345686
i =
(a) 4 ohm (b) 2 ohm
{c) 3 ohm (d) 1ohm

Resistance as shown in figure is negative at  [CPMT 1997]

Ne S

B
v—)‘
(a) A (b) B
() C (d) None of these
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11.

12.

13.

14.

For a cell, _tﬁe graph between the poi;ﬁﬁal difference (V) 15.

across the terminals of the cell and the current (I) drawn
from the cell is shown in the figure. The e.m.f. and the
internal resistance of the cell are

V(Volts)
20
15
1.0
0.5
1 23 4 5 llamperes)
{a) 2V.0.50Q (b) 2V.0.4Q
{e) »>2V.0.50Q (d) >2v.04Q

A long straight wire of a circular cross section (radius a)
carries a steady current [ and the current [ is uniformly
distributed across this cross-section. Which of the following
plots represents the variation of magnitude of magnetic field
B with distance r from the centre of the wire

B B

(a)

B
17.
{c) (d)
a r
When a current | is passed through a wire of constant
resistance. it produces a potential difference V across its
ends. The graph drawn between log | and log V will be
_
(&) @ i (b) 8
logV log V
© 1 (@ 1
Fs j > |
g | g
\ s
log V log V

The V-i graph for a conductor at temperatures T, and T, are
as shown in the figure. (T,~T,) is proportional to

UT" T,
%’r-
.’ Jﬁ—b
I: —_—

{a) cos 26 {b) sin®

(c) cot2# (d) tand

[DUMET 2009]  16.

A cylindrical conductor has uniform cross-section. Resistivity
of its material increases linearly from left end to right end. If
a constant current is flowing through it and at a section
distance x from left end, magnitude of electric field intensity
is E, which of the following graphs is correct

EJ

(a)

E

j ib)
X (0]
E

{c) , (d)

(0] x (@] x

The V-i graph for a conductor makes an angle & with V-
axis. Here V denotes the voltage and i denotes current. The

resistance of conductor is given by
(a) siné
(b) cosé
(c) tan@
(d) coté

A battery consists of a variable number 'n' of identical 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 [KCET 2006)
i i
(a) {b)
(0] n 0] n
i i
lc) (d)

R ™

o} n 0] n

In an experiment. a graph was plotted of the potential
difference V between the terminals of a cell against the

circuit current i by wvarying load rheostat. Internal
conductance of the cell is given by
UT T .
le—— v —sl
(a) xy " b) <
X
@) = (d) (x-w)
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. oy e THE
5 . -_52' a 5. ¢ 5 b B8 b
19. V- graphs for parallel and series combination of two @ b 57 . e c 50 c 60 d
identical resistors are as shown in figure. Which graph &1 8 2. b 8 b & B ¢
represents parallel combination S 4 :SI. = -y .ﬁg 3 '.“ L
v Hoo« B 1 34 wbv e
it ¢ . @iic M a- W d Wb
8 M a e d B a B b &«
(). A b B % b B c W 8 d ® d
(c) A and B both (d) Neither A nor B I 1 L LN L
20. The ammeter has range 1 ampere without shunt, Therange % b & ¢ %8 a2 B o 0 d
can be varied by using different shunt resistances. The graph 0 e 102 a 10 ¢ 104 b 105 b
between shunt resistance and range will have the nature 106 | d 107 d 108 ¢ Wwe d 10 d
'1:151:_'_-_ d 42 d B8 a M4 e B o
. W b M7 a 18 b M8 ¢ 1@ 4
Z 0. c 18« G- HA b D
Grouping of Resistances : :
T . o1 9 2 W o
M v r o c &b . moo»
() P 0 10 c Beb Mo d B b
Wl & % 1« ™. B« @m d
24 s a Wb Mb Jmoid
M b ®-d @ d W.oc W
B B d Bt a MEE B o
Ulesi y  MArTi A BT b A o W a
4i. a 'iu c 43 2 44 d 45 2
M a & c Wb & b oW
51. d 52 [ 53 d 54 a 55 c
5 c 57 ¢ 58 [ 59 d &0 [
_ -;l_i't. d B2 ¢ & c M g5 ¢
B o T b 68 ¢ B9 d M b
7.;, fia e 73 a o b "7 a
: ?i c i c ol b 79 c 80 a
: M % v ®m b b M. d ‘5 4
gc v e B 0 TET, 8. W 2 B Mo
L0 8y (R d RS Wb o c B e ma W
(89 B« B4 B ¢ 9 b W b @ a 18 b
N T2 Mo (H b 0 c¢ #2 a 103 b 4 d 105 a
# b A b ‘W b W 16 c W7 b 18 d 108 bc 1w b
W ¢ b Wb M a M d W2 b M a WA a B d
% p b M ¢ 8b 16 a M7 b {8 b 119 a 10 c
b Woo¢ N a M d 900 b A2 b B b M. e 8 b
42 a 4 a 4 e 8 a 126  a '
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Cﬂtléai Thinking Questions

Kirchhoff's Law, Cells

10

13 1 A
18

12

"

R

16
21

"

Graphical Questions

14

BT

13
18

12
17

TS

Different Measuring Instruments

10
15

14

75 -

T4

110
115

120

109

114

KB

118

13

118

24

"7

125

130
135

129

134

128
133
138

Az

139
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4. (e)
5 (a)
6. (d)
7 (a)
8 (a)
9. (d)

According to Ohm's law, VI or V =RI
where the constant of proportionality R is called the
resistance of the conductor.

From the above relation it is clear that Ohm's law is
valid if V depends on I linearly.

dg _ .2
[=—=3t“+2t+5
dt
.. dq=(3t% +2t+5)dt

=2
. q= j'(3z2+2:+5)d:

t=0
3 2 2
=3L+—2£-+5I: =t3+t2+5t|2 =22C.
3 2 " 0

Here, Ry, =209, Ry = 60Q,R, =25Q

R, =Ry(1+at),

where a is the temperature coefficient of resistance

~ Rog = Ry(1+ax20)

= 20 = Ry{1+ax20) sl
Rsy = Ry(1+arx500)

= 60 = Ry(1+ax500) ... [ii)
Divide (ii) by (i), we get

60 _1+ax500
20 1l+ax20

2 1 c

or 3+60a=1+500a

o

440 220
Again, ‘Ry = Ry(1+ax20)

= a=

.....(ii)

1
= 20= Rg(1+%x 20)

R, = Ry(1+at)

1
or 25= R{H%HJ

Divide (iv) by (iii), we get

w(iv)

1
25 _ [“Eﬁ”] a8t g, 100
L (1+Lx20]

- *220 """ 220

220
o A g 8 16, 00 B0 e
220 1111 117 4
-2
R=£’-=50x10‘3x—m——=10'6n
A (50x107%)2

Resistivity of a material is its intrinsic property and is
constant at particular temperature. Resistivity does not
depend upon shape.

R, _(l+at,) _ 1 _(1+0.00125x27)

R, (l+aty)

2 (1+0.00125xt)
= t=854°C = T =1127K

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24,

R oc — Roc—oc—
(b) il

(d) In case of stretching of wire R o< I*
= If length becomes 3 times so Resistance becomes 9
times i.e. R'=9x20 =180Q

(d) Resistivity is the property of the material. It does not
depend upon size and shape.

' (a) Because with rise in temperature resistance of
conductor increases, so graph between V and i becomes
non linear.

0
(d) In Stretching of wire Re< 1?2 = =L = [J—]
Ry, Iz
R, (100’
If I, =100, then [, =110 —1=[——]
. Sk =R, \110
= R2 =1.21 Rl
Resistivity doesn't change with stretching.
(a) vy =ixzr or uy -—-i.ﬂr [V =Ell
m | m |
sug=E
i E
= — d A P
© o neA e 1 px2lxnxe
E ExA E
= = =
RxneA pxIxnxexA pxlxnxe
L J
= o2 2Ug=
q 3000C
C t, [===——"F—=
{8) Comren t 10x60s
ne 62.5x10™ x1.6x107"
(c) I=T= 1 =10ampere
(b) Let the number of electrons =N
[=4-008t = %?—:4—[108:
50
= Q=I (4 —0.08¢)dt
0
0.08t2 "
::»Ne:[‘lt— : } =100C
0
> N=10 100 ganxi0®,
e 1.6x10°
(d) In stretching of wire Rm%, where d = Diameter of wire.
(b) R=%=>o.7= 5 gl
L2 1x1073)2
7
p=22x10" ohm-m.
1 1 1

e [d = diameter of wire]

(b) i=qv=16x10"x6.6x10" =10.56x10*A=1mA
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25.

27.

28.

29.

30.

31.

32.

33.

(d)

(c)

(b)

(b)

(d)

(a)

(b)

(b)

RKL ::,RI ix:.zi
rz R2 fz n

Resistance of the slab = p% where
. ] W}
The potential across Ris IxR=V. I

The length of the slab is doubled. Therefore the
resistance is 2R. Assuming that the same current is
passed, the potential across the new resistance is
Ix2R=2V.

Resistance of the wire, R = p%

When the wire is enlongated to n-fold, its length
becomes L' = nL
As the volume of the wire remains constant
. MDA » A=Al A

L' n
New resistance, R'= p% =p (Lni':ﬂ = nzp—%
In the absence of external electric field mean velocity of
free electrons (V) is given by

Vo = 2oL = V) T
m

=n’R

Mobili =_L‘d‘,E..__"
obility u 7

05
=93 2 .5x108
#=200° =

The conduction electrons collides with each other more,
The specific resistance of a conductor increases with

temperature according to the reaction Pr=py engka T

where p, 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 drift velocity is small and random. It is of the order
of 10%em/s. When the potential is applied, the
electric field is setup with the speed of light. When no
potential is applied, the random motion does not

contribute to the motion of the charge in a specific
direction.

R=£-£ [--V =Alconst. ]
A
V=Al
By differentiation 0 =IdA + Adl L. (i)
By differentiation dR = 3[—@ .. (ii)
2AdI
dR=p A2
2pdl dR dl
dR= e L
A R ]
So, Bo_2.9g_2401%
R I
dR
— % =0.2%.
R

34,

35.

36.

37.

38.

39.

40.
41.

42,

45,

47.

(d)

(b)

(b)

(b)

(c)

(a)

(d)
(b)

(a)

(a)

(b)

m |

ne’r A

Where the symbols have their usual meaning,

As the temperature increases, the relaxation time 7
decreases

It is the electric field that is set up which moves with the
velocity of light in that medium.

Resistance of a conductor, R =

Specific resistance k = E

j
2 2
Ro-:iucL :}&;—JLx_d.z_ =_L_[_2£ =1
A d "R, I, \d) 4L\ d
:>R2=R1—R
— 1.344
" nAe 107%x1.6x10 " x84x102
1.344
=———=0.01 =0.1
10x1.6x84 e $=0dmnl e
Internal resistance o —1——
Temperature

Charge = Current x Time =5 x 60 = 300 C

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 JT . The Thermal velocity increases.

e/ V]
Drift velocity, vy =—— |- E=—
velodbn 0 =L [ LJ
Where the symbols have their usual meaning.
If the temperatures are not same, 7 cannot be same.
Then none of the given options is correct.

v
If temperatures are same, then —2- = B! = 2 !

v, V» 2
First colour gives first digit, second colour gives second
digit and third colour gives the multiplier and fourth
colour gives the tolerance.

= 36x10°Q+10%.

Red, brown, orange, silver red and brown represents
the first two significant figures.

Significant figures Multiplier | Tolerance
Red Brown Orange Silver
2 1 10° +10%
. R = 21x10° £10%
Because as temperature increases, the resistivity

increases and hence the relaxation time decreases for

conductors (r oe l]
P
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
59.
61.

62.

65.

67.

(b)

(c)

(a)

(c)

(a)

(c)

(b)
(b)

(b)

(a)
(c)
(a)

(b)

{c)

(c)

(d)

(a)

In VI graph, we will not get a straight line in case of
liquids.
!

Bucpie
Pa

Since ReI? = If length is increased by 10%,
resistance increases by almost 20%
Hence new resistance R'=10+20% of 10

20
=10+—x10=12Q.
+]00><

68.

Riso _ [1+a{150)]
R [1+a(500)]

a =0.0045/°C, we get Rgy = 258Q

. Putting Ry =133Q and 69.

should be

RocLz. For highest resistance
r r

maximum, which is correct for option (a)
i

, 100
By using vy =——+ =
neA 10%x1.6x107 x Zx(0.02)

=2x10"* m/sec 71.

As -‘_i= Rand R e temperature
i

R o< I? = If | doubled then R becomes 4 times.

I R, I, n? [2] [1)2 1
Roe— —toftxl =|—|xl=] ==
2 R hon \Sie) "2

= R, = 521—, specific resistance doesn't depend upon

length, and radius.

The reciprocal of resistance is called conductance

Ohm's Law is not obeyed by semiconductors.

Using Ry, =Ry [1+a(T, - T)]

= le = Rs(] [1 +ﬂ’1100 _50”

(7-5)
250

72.

= 7=5[1+(ax50)] = a= =0.008/°C

This is because of secondary ionisation which is 73.
possible in the gas filled in it.

Initially the inductance will oppose the current which
tries to flow through the inductance. But 10Q and
209 can conduct. The current will be

2V 1

300 15 74.

i : .
From vy = —— => i cc A => i o uyr?
neA

Resistivity depends only on the material of the
conductor.

A vparticular temperature, the resistance of a

superconductor is zero = G =% =% =

(n,)(g.) , (n){g.)
t t

{b) Netcurrent i=i, +i_ =

=29%10® x1.6x1079 +1.2x10"¥ x1.6x107"?
= i=0.66A

(d) If E be electric field, then current density j = oE
Also we know that current density j = —;T

Hence j is different for different area of cross-sections.
When j is different, then E is also different. Thus E is not
constant. The drift velocity v,is given by vy = L=
ne
different for different j values. Hence only current i will
be constant.
(a) R:p% and mass m = volume (V) x density (d) = (A ) d

Since wires have same material so p and d is same for
both.

Also they have same mass = Al = constant = [ = %

(30

4
=(—] = R,=544Q
2r

(a) R=p-%:>%=2—f{p.l.constant] w%:%:Z
Now, when a body dipped in water, loss of weight
=Vo,g=ALo, g

(Loss of weight); A,
" (Loss of weight), A,
weight.

(d) Ry=R,(l+ety); Ry =R, (l+ayt)

i i_ (1+agty)
TR, (L+at,)

L'
R,
:> E
R,
= 2; so A has more loss of

As Ry =Ry and Ry =R,

@ b
1 P § t —_— ==,
+oqty =1+ apt, = oy
(b) R, =Ry(1+at)
Initially, Ry (1+30a)=10Q

Finally, Ry(1+at)=11Q

L1 l+at
710 1430a
= 10+(10x0.002x¢t) =11+ 330x0.002
1.66
02t =1+0.66=1.66= t =22 =83°C
= 0.02t =1+0.66 =%$ 0.02
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75.

76.

717.

79.

81.

82.

84.

85.
86.

87.

(a)

(c)

(d)

(a)

(d)

(a)

(b)

(c)
(b)

(c)

The first two bands indicate the first two significant
figures of the resistance in ohm. The third band
indicates the decimal multiplier and the last band stands
for the tolerance in percent about the indicated value.

1

d’

=>-U—P-—=[d—Q 2=[ﬂ)2=l:>0 =lU
vg \dp d 47"
Human body, though has a large resistance of the
order, of KQ(say 10kf2), is very sensitive to minute
currents even as low as a few mA. Electrons, excites
and disorders the nervous system of the body and
hence one fails to control the activity of the body.

I? -
Re— = Rl:Rz:R.a:L:L:—L

m m mg my

Drift velocity v, = =>udn=%oru,n=

neA

25.9.1 _g5.3.1 15:
Tigip =25:3:5=125:15:1.

R _(n) i-[ﬂ]‘ _R
R, [’1) :Rz_ r :>R2_n4.
R _(+at) _5_
R, (1+at;) 6 (1+ax100)

Again by R, = Ro(1+at)
= 5=&[1+%x50)=ﬁ0=4n

a=1b=2 ¢c=3

5 (1+ax50) 1
== =——per’C
Sa 2 per

Rmin E a
b.c
fron  _ | Pion  _ ﬂ-
Tcopper | Peopper 11.7x107

i=ev=16x10"x68x10" =1.1x10amp.

Resistivity of the material of the rod
p=$=——3"1°'3’“{1’-3"1°4’2 = 27x10°7Qxm
Resistance of disc R = p['I'hidmess).
(Area of cross section)
-3
= 27x10°2x—20 ) _27x1070
ax(1x107%)

By using R, = Ry(1 + ot)
3xRy =Ry(1+4x107°t) = t=500°C.

88. (a) i=6x10" x1.6x107° =0.96mA.
vV 100+05
A R=—=—=1 :I:025fl
" i 10+0.2 .
V_ I __ 2 50x10*
91, ta]l R—T—p—A::- -a—pﬂxw_a}znp—lxlﬂ'ﬁm,
.V Q Vt 20x2x60
93, (b) i=—==Q=—x="U0200 o 240C.
Ll et AT o
94, (d) Let area of cross-section of wire be Ammz.Therefore.
number of electrons per unit volume is
rl_2><102"
~ Ax100
Now, current is given by [ =neA vy
21
= 1211000 x1.6x107° x Ax0.25 = 0.8 Amp.
(vg) Lo T8 5
96. (b) i=neA Tdle ey h oy,
ol Y4 s hon, 87 8
i 54
97. (o) Vy=——-= ,
?" nAe 8.4x10% x10° x1.6x10™"°
= 0.4x107° m/sec = 0.4mmsec .
2 2
R I 10 (5 1
98. L= 1 —=|—| =—=R, =1 .
© R, ("z] > 2=(m) 16=Re 100
99. (¢ Rx%; where 7 = Relaxation time.
When lamp is switched on, temperature of filament
increases, hence rdecreases so R increases.
100. (d) R=91x10% =9.1kQ.
2 1 2
108. () R=p—5 1=l = i:[-'EJ xLa
(mr®) P la \ra Ps
L _(2V.r1) 2
|2 oY) P
"% [1) "(2) 1
-3
104. (b) n=—310" __g25x10%.
1.6x10™
I . - 2
105. (b) v;= 7 :udeelz:i‘:;ix[—r-z—] >v=2,
nemr r Vo L 2
106. (d) In series, effective resistance,
1 1 1 1
Rs=R,+R,+R —_—
of = Ty 356‘” o o, o
_ 0303+0,03+0,0,
010,03
010,03
o‘¢=
0,03 + 0,03 + 0,0,
108. (c) Resistance = pi

A

s B Bl B _2.3.5
Be p2 b A 3 8 4
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109.
110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

(d)
(d)

(d)

(d)

(a)

(a)

(c)

(b)

(a)

(b

(c)

(d

Specific resistance doesn’t depend upon length and area.

Heating effect of current.

Rm? _4.2x3.14x(0.2x107°)? _
48x107®

For conductors, resistance « Temperature and for semi-

1
Temperature

If suppose initial length [, =100 then I, =100+100= 200

2 2
R (I 100
ki ke | = 2R =
R, [;2] [200) = Bymiay

I= 1.1m

conductor, resistance o<

%xlﬂ(}: R@‘; R 100= 431&‘31 100 = 300%.

1
Ammeter is always connected in series and Voltmeter is
always connected in parallel.
Same mass, same material i.e. volume is same or Al =
constant

o R k.t (AY (&Y
Al ‘R= — el L) T N . Y [
o rerg = w8 ()

d/2

For a limited range of temperatures, the graph between
resistivity and temperature is a straight line for a

4
- Ei=(iJ =16:5 B, =150
R,

‘material like nichrome as shown in the figure.

—
o
=]

—
i
=]

S

1 L 1 1

200 400 600
Temperature T(K) ——>

Resistivity o (1 Cem)

As steady current is flowing through the conductor,
hence the number of electrons entering from one end
and outgoing from the other end of any segment is
equal. Hence charge will be zero.

1 A 1
Cond C===—=Cx—
onductance 2 pf': ;
. dQ . ta, 5
IZE = dQ=idt = Q=Lfldt=jal:].2|‘.+3}dt
12¢ T
=[ ' +3c} -30¢
2
]
Here, Density of copper, p=9x10% kgm™ =9x10° gm™

Avogadro number, N, =6.02x10%
Mass of 1 mole of copper atoms, M =63.5g

As each copper atom contributes one free electron.
Therefore, number of free electrons per volume is

N, _ 602x10%
«Na , 602x107

o s %x9x10°% =0.85x10¥ m™,

2
121, (&) Jo shvitching R f® = P _ls

R, [2T
— ——— ] —
R, 1,2 R \1

=R; = 4R, . Change in resistance =R, - R, = 3R,
Change in resistance _ 3R, _3

Now,
Original resistance R, 1
122, (a)
Significant figures Multiplier
Brown Black Brown
1 0 10!
~R=10%10"= 100 Q.
123. (a) R=(2m)(1/x)=4Q

Here 1 ohm and 3 ohm will now be in parallel
Ry =3/4)Q=1=V/R, =8A.

124. (b) Orange has a value 3, hence the resistance
R=33x10% =33KQ
For R,,, we will consider maximum tolerance of 20%,
hence R, =(33+20%)KQ=39.6 KQ.

195 (5 L2 aa A2

Gr -
; ||
In the given circuit 4 KQ and 2KQ are in series. This

1 (a)
combination is in parallel with 3KQ resistance. Their
effective resistance is
(4+2)x3
=————=2KQ
4+2)+3
This 2KQ resistance is in series with 6 KQ. Thus, the
equivalent resistance of the circuit is
R,q =(2KQ)+(6KQ) =8KQ
Current in the circuit is
- 72‘; =9x107 A=9mA
8x10°Q
Current through 2KQ resistor is
1 9mA
I, =lx—=——=3mA
ST 3
2. (d) Equivalent resistance of parallel resistors is always less
than any of the member of the resistance system.
3. (a) Each part will have a resistance r = R/10
Let equivalent resistance be ry then
L =l+l +110 times
- r i o I
1 10 10 100 R
—=—=—— = =——=001R
w r R/I0 R ®-100
4 (a) Length of wire = 2mr = 27(0.1) = 0.2m.

Resistance of complete wire =12x0.27 = 2.420
. Resistance of each semicircle =1.21Q

Hence equivalent resistance R,z = ]—22-’—': =0.6mQ
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5. (c) From figure,
Voltage across all the three branches is the same.
= 101, =151, = 301,

10. (b) In]:bara.llel,x:E R =nx
n

In series, R + R + R .... ntimes = nR = n (nx) = n%

or I =15l (i) 12, (c) 2resistancein parallel and in series with 4 resistance in
151, = 301, parallel will give effective resistance 1.5Q . Therefore
1 required no. of resistance will be 6
or Iy ==I, ... (i)
2 20 A?ﬁ
A]SOI'=’|+!2+I'3 20
ANN——————
12=150,+1, +%IE [Using (i) and (ii)] A 20 20 _.B
31,420, +1, 1.2 i
=—= = < =3 =l,=—A=04A.
2 + =7 it
6. (b) Given current through 4 resistance 13. (b) Given circuit is equivalent to
is 1A, so P.D. across upper Branch e 30 A 30 c
i.e. P.D. between P and M is 4V. W
Hence P.D. between M & N is
1 -3
——x4=32V. 3z
1+0.25 3
3Q
—_—
B B
So the equivalent resistance between points A and B is
g equal to R=6)<3 =20
6+3
; ‘ 14. (d) The given circuit can be simplified as shown below in
,'(ln.sn“: circuit Ry, Ry and R;, R, are in series and then their
0.250%--""
) . ) resultant is connected parallel. Similarly R,, Ry and
7. (c) Lowest resistance will be in the case when all the
resistors are connected in parallel. R;, Ry are in series and their resultant is connected
% _ % A DLI """"" 10 times p'm'al.lel on simplifying this we get their equivalent
’ ) circuit. e e e O B T
1 I R, R, »
—=10+10....... 10 times ———— W —— AWV —— AN —
R 0 M NG .
1 ; =
—=100 iee R=—20Q = f
R
8. (b) Resistance across XY =§Q E=6V{ }
2v
Total resistance —‘&QW—| l—@— i
f ——""——————
=2 2_8 Q 20
=etg=3 g I A = | y
Current through ammeter 2 =l
R —
_2 6_3 20 N ; ! -
_—8 /3 8 4 ow current in circuit
9. tivalent resista f th binati
(a) Equivalent resistance of the combination =!: 63 P Sk
_2+2)x2 8 4 R 3x10°Q
2+2+2 6 3
15. (b) Current through each arm DAC and DBC = 1A
VD _VA =2 and VD _UB = Vﬂ _VE =+1V
20 20
16. (c) ABD,ACD are in series. They are connected in parallel
T 1 i
P Q ie, —+—==ie, R=3Q
20 v
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17.

18.

19.

20.

21.

22. (a) i=L =2
R

(d)

(e}

(d)

(d)
(d)

A‘——*-’\E&—f HWA— B
2A 12V 9 gy

This is a series connection. Further, whatever current
enters A has to pass B. [=2 A.

The total resistance = 6+9+5=20Q . The effective
potential across the resistances is 20Qx2A = 40V . But
(+12—-4)Vis opposing the potential difference across
AB therefore the potential difference applied across AB
is 40V +8V =48V,

In steady state capacitor is fully charged and no current
flows through it.

25.

. No current passes through 4Q

- i
Ry 1 2 8 =
6/11Q
_6+3+2 _11 o1

6 6 * 05pF 49 )

6
05uF 4Q g

11
A
6x11 —A—WW\—

= Ry =—Q

Current = =11A

Q=CV=05x10°x6=3.0x10°C=3uC

When
resistance 12 is bent to form
a square, the equivalent circuit

a metallic wire of

diagram is as shown in the
figure.

Resistance of arm
ABC =3Q+3Q =60 will be parallel to resistance of
arm ADC = 3Q + 3Q =642

Their effective resistance is

o 60 x 60 =
60 +6Q

Hence, the resistance between diagonal points ie.,
between A and Cis 36

3Q

Rynes =Ry +Ry + Ry +......
Because of symmetry, BE and CF are ineffective.
~. AB,BC,CD are in series. Total resistance R; = 6%

AE EF,FD are in series. Total resistance R, =6
When they are in parallel, total resistance = 3Q

~. Current = N =10A
3Q

e B
-_6_?_<§+R_2+R
6+3

= R=1Q.

24,

26.

27.

28.

29.

1.5
b) iy +tip="rr=1
(b) iy +ip 3/2 amp
12 20
i
ik ig 30
l1.5\.-"
.. o = .
== ;=i -~ Ip=05A=
i 8 h ='e z i

(d) Current in 9Q is 2A, so that in 6Q is 3A. Total
current is 2+ 3 =5A. Potential drop =5x2=10V.

A 4R 240
'\ 20Q ol

(b)

W i

_24x12 _
AB T (24+12)
The network can be redrawn as follows
3Q 30 3Q
A —AWA——WW——WW—e B
= R, =9Q
Let the resistance of the wire be R, then we know that
resistance is proportional to the length of the wire. So
each of the four wires will have R/4 resistance and they

are connected in parallel. So the effective resistance will
be

1 4 R
LT [ ) P - L
R, [R] i T
Before connecting E, the circuit diagram is as shown in
the figure

(d)

(c)

12V
|1
| B !

60 BQ 10Q
The equivalent resistance of the given circuit is
R,, =6Q+8Q+10Q=240Q

12V 1
Ci t in the circuit, | =——=—
urrent 1 2 4Q 2
Before connecting E, the current through 8Q is
1
I==A.
2
After connecting E, the current through 8Q is also
1
I==A
2
1

E=EAXSQ=4V.
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30. (c) Let the resultant resistance be R. If we add one more
branch, then the resultant resistance would be the same
because this is an infinite sequence.

R,=1Q X

R’:R‘;z +R =R=2R+R+2=R? +2R

= R?-R-2=0=R=-1or R=20hm

L D 120

YVYv —

60

VY

8Q

*n

AW
120 c

When switch S is open, the corresponding equivalent
circuit diagram is as shown in the figure.

12 Q _ m'

[ —

A

l

AWy WW——
60Q ’ | ’ 120

40 4Q

Ae——AWW———WW———e B

The equivalent resistance between A and B is
_12x6 " 6x12
“ 1246 6+12
When switch S is closed, the corresponding equivalent

circuit diagram is as shown in the figure below
12Q 60

=4+4=8Q

om

L
(=] Yo'

Ae—— AWM ————WW——B

80
AW
8x8 _

8+8_‘m

The equivalent resistance A and B is Roy=

32. (d) The last two resistances are out of circuit. Now 8Q is in
parallel with (1+1+4+1+1)Q.

.'.R:SQ||SQ=%=4Q = Ryp=4+2+2=8Q

33. (a) The given circuit can be simplified as follows
20

On further solving equivalent resistance R =150

Hence current from the battery i = -i% =1A

34. (b) The circuit will be as shown Z'IDV

]
L

i=—=2A
1 5 50

35. (c) The current in the circuit =

36. (b) Byusing

37. (a) 10Q
AMAA

10/3Q 5Q

a|
=

5Q
A 25/8 B
Rap =3.120.
Ry =R+R/3
B
=4R/3
A B B

38. (b)

.' b "V

= R‘—--;—ohm

Now such three resistance are joined in series, hence
1 |

1
tal R==+-+-=
to! 3+3+3 lohm

39. (o) =-}+%+%=

x|
|
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10 10

0 B D 1505
41. (a) For same material and same length

';—f=:_; =25 R-3m

Resistance of thick wire R, =10Q

- Resistance of thin wire R, =30Q

Total resistance in series = 10 + 30 = 40 Q
42. (c) Similar to Q. No. 30

R=2+2+:i': = 2R+R? =8+4R+2R

BT G o Ll “’25'*32=2¢2J§

R cannot be negative, hence R =2+ 243 =5.46Q

43. (a) Equivalent resistance of the given network R,, =75Q
I Rl(m} ig Rl{m] ‘2
iy
= R
(500) 00
3
. Total current through battery i = 3
hmi=—S =3
1727 75%2 150
Bt broagh Bwe i 3 B0 2

150 (30+60) 150 90 150
U4=i4><R4=—i-:—6x30=§V=0.4V

2x2
2+2
.. Total resistance =1+2+1+4=8Q
_emf  _4_ ;54
resistance 8
45. (a) Wheatstone's network is balanced as per resistances of
P, Q, R and S given.
No current flow through galvanometer.
The upper and the lower branches are in parallel.

25%x50 25x50 50

2Q and 2Q in parallel give =1Q

. Current =

 Renon = ost60” 75 8
v 6
20 t | =—=——=0.36A
urren R ! 3
46. (d) Rel
Hence every new piece will have a resistance -iRa If
two pieces are connected in series, then their resistance
_2R_R
10 5
If 5 such combinations are joined in parallel, then net
; R R
1 ==
e

47. (c) Total resistance of the circuit
R=[{(4]|4)+4}||4]1+1.6=4Q

Total current through battery =% =1 Amp. and shown

current.
I=1x——=
X 4 6 =0.4 Amp.
48. (b) Current in the given circuit i= B
(5+7+10+3)

Potential difference between A and B ,V,
= V,-0=24V = V, =24V
49. (b) The given circuit is

iR

1.1.1
adadyd o1 8 spe
Req424Req4=’q

50. (d) Total external equivalent resistance R, =4Q

“Va =gnl2

E 10
C Ili= = =
urrent supply by cell i Retr @+D
i 2
oV, —VB}=%(R2—RI}=-§[2—4)=—

51. (d) Resistance of each part will be %: such n parts are

joined in parallel so R, = Ez ;
n

52. (c) Let equivalent resistance between A and B be R, then
equivalent resistance between C and D will also be R.

A PRI C
R $10 R
L l
B AR D

R
R=——+2=R
R+1
= R*-2R-2=0

+ R=

2+44+8 __Jré"'_]
72 =

53. (d) 6Q and 6Q are in series, so effective resistance is 120
which is in parallel with 3Q, so

i.1.1. 5
R 3 12 36

36

T15

V  48x15
I=—

R 36 A
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54.

55.

56.

57.

58.

59,

61.

62,

63.

65.
66.

(a)

(c) Parallel

(c)

(d)

(d)

(c)

(c)

(c)

(c)
(c)

Equivalent resistance of the circuit R = %Q

il e

20 t through the circuit i =
urren fDng e CIrcuilt 1 3}{2

x| <

-~

20 20
= —AWMA——AWA—

20
Wi —e

>160

100

. Rx16
" R+16

Current through 6 resistance in parallel with 3Q

resistance = 0.4 A

So total current = 0.8 + 0.4 =1.2A

Potential drop across 4Q=12x4=48V

+10=18, on solvingwe get, R=16Q .

Two resistances in series are connected in parallel with
; 1 1.1 3 8

the third. Hence -R—p :E+§=§ =R, :59

Resistances at C and B are not in the circuit. Use laws of

resistances in series and parallel excluding the two resistance.

After simplifying the network, equivalent resistance

obtained between A and B is 8Q.

The circuit consists of three resistances (2R, 2R and R)

connected in parallel.

These questions are done by hit and trial method only.

You check all the options one by one till you get the

final desired result.

The voltmeter is assumed to have infinite resistance.

Hence (1 + 2 + 1) + 4 = 8Q.

R 1
R=—=—=0.1Q
n 10
The given circuit can be redrawn as follows
20
20 20 20 1Q 20
=—"WW—VWW\—"W\—
20
= R, =5Q.

67.

68.

69.

70.

7

72.

73.

(b)

(c)

(d)

(b)

(a)

4x4
4+4

,E?:‘M,:Rl+RI.?2R:'I +2=6Q.

SR +R,= 2+

Before adding, resistance is 5 ohms. After the addition,
the central one is a Wheatstone's network.

.. Total resistance is 1+(2 & 2 in parallel) +1=3Q

.. The ratio of resistances = g

R 2 .8 .2
«Zun wtinelunty.
Emmgih woade iy
i=—E 505=-"20 _ 10=05R + 15=R = 170.
R+r R+3

3x6

Equivalent resistance R=4 + i 6Q and main

E '3
it _—.—=—=D_
current i R=6 5A

Now potential difference across the combination of 30

3x6
3+6

and 6Q, V=0.5x( J:IVOH

The same potential difference also develops across 3Q
resistance.

3ov ‘|'

Equivalent resistance R =10+ % ~15kQ

Current i = %: 2x107% A

Hence, potential difference between A and B

-3
v=[2"‘1?0 }x10x103=10Uoh,

(a) Equivalent resistance R = g =1Q

LJ1AY1AY1AY 1A 1A{1AY 1A 1AVIA
W= Zogonngon 90290390 390390
= < - il 4 >
T D

A4

Current i=%= 9A

Current passing through the ammeter = 5A.
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74. (b) The ﬁgure can be drawn as follows

109

= R,p=5Q.

75. (a) R = pf:ﬁ andR, -&Ji .Inseries R, =R, + R,

Peq.':-'l"'"z:'_& Pala
A ="a TTaA Pea

76. (c) The figure can be drawn as follows

_Pih +paly
I+l

w0 ¢ 81.

100 100Q

R, 200x200
AC =200+ 200

77. (c)

10 10 1Q 10 1Q
A —WW——WA—— A — B

L

1
Rug =2+3=220.

78. (b) p-same, | -same, A, ———Al [asrz-——}

- =éz—~_"':v]l—:l‘l 1:>R1=2.Q
8

4

R=p—=—L
By using pAzoRz ry

Hence, R,, = 5B 2x8 =§Q.
R, +R,

(2 +8) 5
79. (c) The given circuit can be simplified as follows

100
——
30

—WW 3Q R

-—.Q

p——aQ

(3+R)

=100Q . 82,

R=34+ 10x{3+R} 30+10R
10+3+R 13+R

R= 39+SR+30+10R:6‘3+13R
13+R 13+R

13R+R2=69+13R = R=/690.

(a) The circuit can be drawn as follows
A

2V
Equivalent resistance R = g—:% =
2 . 3 1
Current I=E=1A‘ So, i =1x[m]=§ﬁ|.

Potential difference between A and B = %x 3 =1volt.

1 2.1 .1 &
B e g A D
® % ®R'R'R°R
R %
:RP:EQ
= Ry=R+R=2RQ
R 7R
:R —RP+RS—2R+§—-?Q
(b)

{1]¢
v

Current through arm CAD, [ = %amp
Potential difference between Cand A = V. -V,

TR,
=—x4 =—volt
8 72

Current through CBD, ['= %amp

Potential difference between C and B = V- -V

=-Z—x1=%uoh
Potential between A and B = V, -Vj
v ¥ v
A V=V =V -V - (Ve -Vy)=———=——
A=V =V -Vg—(Vc -V, 7 3 2

= V,-Vg<0or V, <V

as V, < Vg, so direction of current will be B to A.
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83.

84.

85.

86.

87.

88,

89.

91.

92

(b)

(d)

(d)

(a)

(a)

(a)

(b)

1

7
— — R=3Q
+R =

|
12 4
Suppose resistance of wires are R, and R, then
6 RR,

2 If R, breaks then R, = 2Q
5 R +R, = 2 S

6 2xR
Hence, g:mz—:ﬁ’z =3Q.

Potential difference across PQ ie p.d. across the
resistance of 200 is V =i x 20

S .. S
(100 + 100 + 80 + 20)

L V=016x20=32V.

=0.16A

and i=

=2>(2=
T

The given circuit is a balanced Wheatstone bridge
30x15
(30+15)

1Q.

hence. equivalent resistance R, = =10Q

5
s i=—=05A
" 10

Pz _pl pol L _pitpy

RN=R1+R2=:' 3 " eff. 2

Two resistance are in ratio 1 : 2 and third resistance is R

So l+_1_+i-—]=>x=§ _R_]
"% 2R 2\R-1

As resistance is not fractional = Ri =2

= x=3,R=22x=6

Hence, the value of largest resistance = 60Q.

R 3+3)x3

3
= = i=—=15A.
Brgs3 Bleg

93. (b) Given circuit is a balanced Wheatstone bridge circuit,
hence it can be redrawn as follows

120

AAAR
Vit

AARR
VWY

_12x6 =
ABT12+6)
94. (d) The given circuit is a balanced wheatstone bridge circuit.
Hence potential difference between A and B is zero.
95. (a) In the following circuit potential difference between
CandAis Vo -V, =1x4=4 )
1A 40 A 160
— =AM ——
L ey
2a € ¢
1A 160 B 40
CandBis Vo -Vp=1x16=16 (i)
On solving equations (i) and (ii} we get
Vy-Vg =12V,
96. (d) As resistance « Length
.. Resistance of each arm =}3£=4ﬂ
‘aQ i
g R B . j
R T
40
12
97. (b) i=—————=5A.
® = )voa
. 2 2
98. (b) h_Ry I [0 =§.[?_J 1
l"g R‘l I'1 r2 4 3 3
99. (d) Since it's a balanced Wheatstone bridge, the circuit can
be redrawn as
10Q 2
121=30(1.4 ) ! "
1.4A
121=42-301 ?
iR (14-) 250 50
100. (b) When resistances 4Q and 12Q are connected in series
=4+12=16Q
When these resistance are connected in parallel.
a 1,1 _Ax12_4xa2_,.
R, 4 12 P 4v12 16
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101. (c) Given circuit can be redrawn as follows 107. (b) Let current through 5Q resistance be i. Then

L ix25=(2.1-1)10 = f=%x2‘1=0.6A

108. (d) Let the value of shunt be r. Hence the equivalent

resistance of branch containing S will be g—
+r

1.50
5 In balance condition, g =Mﬁ_+_r) . This gives r = 8Q
> =ev 330 303 =i=7;=4A
3 3 ! 109. (bc) 2R
—— AW ——
102. (a) This is a balanced Wheatstone bridge. Therefore no R D
current will flow from the diagonal resistance 100 W .
. (10+10)x(10+10) 2R
ivalent resistance =——— ———— =10Q AN
Equivalent resisance = {10+10)+(10+10)
103. (b) This is a balanced Wheatstone bridge circuit. So 1 101 1 R
potential at B and D will be same and no current flows ——=—+—+—=Rpgp=—
through 4R resistance. Rgy 2R R 2R 2
104. (d) The equivalent circuits are as shown below Between A and C circuit becomes equivalent to

balanced Wheatstone bridgeso R, = R.

Cc
C
2Q 2Q 1
= = 20 s 111. (d) Equivalent resistance between P and Q
D B D D 1 1 1 1 R = 48

—_—— = —Q
Clearly, the circuit is a balanced Wheatstone bridge. So Rp (6+2) 3 (4+12) 7 25
i nee Asi Bk 20, Current between P and Q; i = 1.5A

105. (a) By the concept of balanced Wheatstore bridge, the i i
given circuit can be redrawn as fol So, potential difference between P and Q

48
Vi =15x2D =288V,
Q=19 50

L.

112, (b) e 5_R+2
R

2 R =8Q
i, R, 4 R

113. (a) The given circuit is a balanced Wheatstone bridge,
hence it can be redrawn as follows

30x60
Rpg=——7-=20
= 48 = 301 60)
106. (c) In given circuit three resistance R, R, and R, are
parallel.
kT
R i L g oTx14 14
9 +14 3
“50 50 75 114. (a) For a balance Wheatstone bridge.
_T5+75+50 A_D 02 kel
50x75 B C 5 4
50x75 50x75 75 A D A 4
= - =—ﬂ=18?59 —_—— _—— '=
75+75+50 200 4 CRE N ki
This resistance is in series with R, : A'(5Q) is obtained by connectinga 10Q resistance in
v Rigguiant = B + R =100+18.75 =118.75Q parallel with A.
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115. (d) Given circuit is a balanced Wheatstone bridge circuit.

116. (a)

117. (b)

118. (b)

119. (a)

122, (b)

123. (b)

124. (¢)

So there will be no change in equivalent resistance.
Hence no-further current will be drawn.

R/2 R Rf2

R =— =

T

A R/2 B

The given network is a balanced Wheatstone bridge. It's

equivalent resistance will be R = % Q

1% Vv S5V
So t from the b j=—=—— =
current from the battery i R-18/5 18

The given circuit can be redrawn as follows

Equivalent resistance between A and B is R and
.V
current i=—
R

The equivalent resistance between C and D is
L r2.1. % .
E & 6 3 3
Now the equivalent resistance between A and B as
R'=15Q and 2.5Q are connected in series, so
R'=15+25=4Q

Now by ohm's law, potential difference between A and
Bisgivenby V, - Vz =iR=2x4.0 =8 volt

3
R=—=—=15Q
2

2R/3

Hence R‘,q

=2?R [Since it's a balanced Wheatstone
bridge].
For balanced Wheatstone bridge

Dl"«‘?
c.ol:n

12 x+6 o
[l,r 2) (1/2)
For maximum energy equivalent

combination should be minimum.
’ ’ .. 10+R; 50
For first balancing condition R, =50
= Ry; =10+R,. For second balancing condition
R _40 £ R, 2 :

= == ii
R, 8 10+R, 3 = ™

x =6Q

resistance of

=20Q

125. (b) Given R=6Q. When resistor is cut into two equal

126. (a)

1. (b)

2. (c)

parts and connected in parallel, then

R/2 R _6
R, =—2 =2=2-15Q.
“ 8. E 4

Resistance between P and Q

5
" _R”[R R] o
o 3°2) g, 5p 11
6

Resistance between Q and R

R 4R
== al 2 .4
Rgr ||[R+) R 4R llR
2 @
Resistance between P and R
RXSR
_R R R o _3
Rm~3||[2+RJ —3—--R & =R
3 2

Hence it is clear that Rpy, is maximum.

For no current through galvanometer, we have

(SOIiXJX=

Here, emf of the battery=8V

12
[500+XJX-2 =X=100Q

Internal resistance of the battery, r =0.5Q

Voltage of d.c. supply =120V

- External resistance, R =15.5Q

When the battery of emf 8 V is charged from a d.c.
supply of 120 V, the effective emf in the circuit is

£=120V -8V =112V

Total resistance of the circuit = R +r
=155Q+05Q=16Q

- Current in the circuit during charging

£ 112v
=—=7A
R+r 16Q

I=

.. Terminal voltage of the battery,
V = emf of the battery + voltage drop across battery

=8V +Ir=8V +(7A)(0.5Q) =8V +3.5V =115V
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3.

10.

11.

(d)

(a)
(b)

(b)

(a)

(a)

(b)

(a)

(a)

Let E and r be the emf and internal resistance of a

battery respectively. E =
In the first case — —Ww—
Current flowing in the circuit [, I
E R,
I 1= R1 o AW
or E=I(R, +r) i)
In the second case |E| .wr” ]
Current flowing in the circuit I
2 2
I 2 = E RZ
Ry +r ——AWW———

or E=I,(R; +7) ...(ii)
Equating equations (i) and (ii), we get

II(R] +r)=12{R2 +r:' = IIRI +11r=12R2 +12f

LR, - IR, = (I, - I})r = (I; -I;)r=L,R, - 1,R,

r_IlRl‘—Izﬂg

T IL-L
092+nN=03(7T+nN=6+3r=7+r=>r=05Q
E=V+ir=>V=-ri+E

Comparing it with y=mx+¢c; Slope (m)=-r and
intercept = E.
Let the current in the circuit =i =%

Across the cell, E=V +ir=r=

E-V _ E-V _[E—V R
i V/R v

For maximum energy, we have

External resistance of the circuit

= Equivalent internal resistance of the circuitie. R = %

Kirchhoff's first law is based on the law of conservation
of charge. '

Kirchhoffs second law is based on the law of
conservation of energy.

According to Kirchhoff's first law
Atjunction A, igg =2+2=4A

At junction B, izg =igc —1=3A

At junction C, i=igc—1.3=3-1.3=1.7amp

According to kirchhoff's voltage law only option (a) is
correct.

12.

13.

14.
15.

16.

17.

18.

19.

20.

(c)

(b)

(d)
(b)

(b)

(c)

(c)

(d)

(c)

Given V, =50volt , i =11A; V, = 60 volt, i, = 1A.

if em.f. and internal resistance of battery are E'and r
respectively then P.D. across terminals of battery,
V=E-ir

we have 50 = E-11r (i)
and 60=E-1r ]

From (i) and (ii),

E=61V and r=1Q.

According to Kirchhoff's

first law,

(+5A) + (+4A) + (-3 A)

+(-5A)+1=0 X
5A
=I=-1A I

5A

r4A

3A

—ve sign shows that current
is flowing away from x

Zero (No potential difference across voltmeter).

Let the e.m.f. of cell be E and internal resistance be r.

Thisei 058 il 05 =
(r+2) (r+5)
On dividing, 2=220 ~r=10
2+r

The given circuit can be redrawn as follows

E &
__Eq E.
1 R+rm I',q" 10Q
| P,
£ =E]r2—Ezrl=5xl—2x2=lV
o R+ 2+1 3
_nxnp _1x2 2
n+r, 1+2 3
1/3 1
i=————=—A =0.03A from P, to P,
10+2/3 32 S
Short circuit current iSC=§- = 3=£ = r=05Q
r r
50 50 5
i=— = r=—-=10=—=11Q
'"“R+r 45 25

E=22V,R=4Q,V=2V

r=[§-1]R:[E-1Jx4=0.1x4=04n,
v 2

Vz
T
Req
vZ  10x10 10
SO R = — = = —_—
R,R 10 _ 5R
AsR,=—L12 o —=-—""_= R=10Q.
““R+R, 3 5+R
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21.

22.

23.

24,

25.

26.

27.

28.

29.

|
(c) The voltage across cell terminal will be given by

LR e ®
T R+r " (3.9+0.1)

() E=22volt, V=18uvolt, R=5R
E 2.2
=|=—— —; ——1 =1,
r [U I)R (1,8 ]x5 1.1Q
(b) 2x6+2x3=E-20 = E =38V

for clock wise current

x3.9=1.95V

38V 6Q
2A
- 20V

— 2x6+2x3=20-E =E=2V

For anti clock wise current

2A 20V

(c) - Currentin A is max
. Heat produced in it will be max.

(a) Total em.f. = nE, Total resistance R+nr=i=
R+nr

(a) Current through R is maximum when total internal

resistance of the circuit is equal to external resistance.

(b) Cells are joined in parallel when internal resistance is

higher than external resistance. [R <<r]

: E
i= -
R+~
n
2E
b) In series , iy = ——
(oy b dmes, 4 2+2r
E 2E
I allel, i, = ——=—
n par lo : Biv

2

2E 2E
i k=i — =2Q
Since iy =i, N es — 7 ;

(a) Applying Kirchhoff's law
(2+2)=(01403+02) = f=2—;’A

Hence potential difference across A

= 2—0.1><-2-39 = %V [less than 2V]

Potential difference across B=2-0.3x 239 =0

30. (d) Let & beemfandrbeintemalresislanceo(ﬂieoell.

32.

33.

34.

35.

36.

37.

(a)

(b)

(b)

(a)

(b)

(a)

When no current drawn from the cell, the potential
difference between its terminals is the emf of the cell. It
is this quantity which the potentiometer measures.
Therefore, emf of the cell, £ =1.55V . When the 280Q
voltmeter is connected across the cell as shown in
adjacent figure, current flows from the cell. The
potential difference between its terminals is just the
voltmeter reading, 1.40V .

s Ix280=1.40

£ r
14 - ——AWW—
I=§§E=5XIO A 155V
£ 1.55 rl Al
Al 1 e M= Voltmeter
280:;5 28 +r £ 2800 |
- . _IJI m’—l——_—
1078 = —— B deb Lt
it 280 +r ?
14+5x10%r =155
5x10°r =015 = r=—o
5x10™
According to maximum power theorem, Load

resistance, R=r=30Q

In series circuit it is always preferable to use fornula

I?R, because I throughout is same.

_120
6+9

. P=I’R=64x6=384

For power to be maximum

External resistance = Equivalent internal resistance of
the circuit

Eeq e érz -+ Ezrl

ntn

I =8

12V g0q
——W—

:}15=1‘2x0.4+Ex0‘2 = -
’ 0.2+0.4

— 15x06=12x04+0.2E
0.9-048

—h—%——
=y 04Q

E, =15V

=E= =2.1Volt .

2
=2
2+4X6 A
I, =4 Amp.
V, -V, = E-ir =5-2x0.5 = 4volt

= V, =4+V, =4+10 =14 vokt

L=

If m = Number of rows
and n = Number of cells in a row
Then m xn = 100 (i)

. : : nr
Also condition of maximum current is R =—
m

=:-25=1—>ﬂ —=n=25m
m

-....{ii)

On solving (i) and (i), m = 2
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38. (b) According to Kirchhoff's law i =iy +i5

39. (b) Since i=(i} —
R+r

E
v
E
0.25=——
% S5+r

Dividing (i) by (i), we get 2=%} el

s DB wetip B 15V

2+1
E 2 2
H J=——=—----=——=0.
- R+r/4 2+1/4 225 SReEA
41. (d) In parallel combination E,, = E =6V

sanll)

{1}

42. (d) Suppose current through different paths of the circuit is

as follows :
t @ J_ZV® ‘
— e
8V 12V

After applying KVL for loop (1) and loop (2)
Weget 28!l=—6—8 ﬁil=—%A

54i, = -6-12 :Iz=—%A

and
; ; 5
Hence i3 =ij +ij =_EA

“ W Y- X+10

“. W L2V 29 I
A

(h+h)y C  Ah+D)

—wWW———
D Lyy2a 1k

AW
E 5Q F

_qo5X42x10 o on0 [u=525 +Eﬂ}

n+r

Applying Kirchhoff's second law for closed loop AEFBA,

we get
(I, +1;)x5-1;,x2+2=0 or 7I; +5I, =2

i)

Again, applying Kirchhoff's second law for a closed loop

DEFCD, we get
I +I)x5-1,x2+2=0

or 5I, +7I, =2

(i)

45.

49.

51.

53.

55.

(c)

(c)

(a)

(a)

(d)

(a)

(b)

(c)

(a)

Multiplying (i) by 5 and (ii) by 7, we get
351, +25I, =10 ...{ii)
351, + 491, =14 V)

Subtracting (iv) from (iii) we get,
241,=-4 = ,=2A

Substituting the value of I, in equation (i), we get

7

1 ]
7’1 =2—5)<E = 7]1 =E = Il =EA

The current through the 5Q is

1 3l 1
=L+l, ==A+=A=—=A.
1+l =686 "3

V=E-IR=15-10x0.05=14.5V

Ingeﬁesi:iﬁ —ﬂ:},-;:lo
nr+R 7 nx0.5%20
W w 1000
P:—:w V:—: =1. V
RS e e

Applying Kirchoff's voltage law in the given loop.

1 4 i 8V 2q
T L
av

-~

90

ARAA
v

2i+8-4-1xi-9i=0 = i=%A

Potential difference across PQ = %xg =3V

Because cell is in open circuit.

6 6

2+2+2 6

Total i= =1Amp.

Current at 6 Q Resistance=

1
3+6 3

Strength = 5 x 18 = 90AH.

i=—-E—=L=1A
R+r 45+05

V=E-ir=5-1x0.5=4.5Volt
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56.

57.
58.

59.

61.

62.

64.

65.

(b)

(c)
(a)

(d)
(b)

(c)

(c)

(b)

(a)

The circuit can be simplified as follows

B A C
i 30Q
1 P
13 I3
A N <D
i 40Q 4oy
2
F L AWW— f—-—— E
40Q  gov
Applying KCL at junction A

iy =iy +iy sisalfl)
Applying Kirchoff's voltage law for the loop ABCDA
-30i; —40i; +40=0
= —30i; —40(; +i;)+40=0
= Tij+4i,=4
Applying Kirchoff's voltage law for the loop ADEFA.
—40i, — 40i; +80+40=0
= —40i, —40(i, +i,)=-120
= i;+2i,=3 ...(iii)
On solving equation (i) and (iii) i, =-0.4A.
V=E-ir=12-60x5x1072 = 9V.
Applying Kirchoff's voltage law in the loop
100 5V
; n—'WW—i  —
A B
2V 200
-10i+5-20i-2=0 = i=0.1A
V=E-ir=15-2x0.15=1.20Volt.
E 4
“R+r - 2+r =r=2a

Short circuit, is when terminals of battery are connected

directly, then current which flows is ig. = £, % =2A.
r

i

2+2 4

'“1+19+09 38

Forcell A E=V +ir :>V=2—§%x1.9=0A

E
By using i = ——
y using i Rar

i ety BB 05
11+r

E

and 0.9=—— = E=45+009r I {1}
5+r

On solving these equations, we have r = 2.5Q
W=qV=6x10°%%x9=54x10"°J.

2
P =-v—~: for P to be maximum R, should be less.
eq
Hence option (a) is correct.

69.

70.

72.

73.
74.

75.

76.

i

78.

(c)

(a)

(c)

(a)

(d)

(c)
(b)

(b)

(b)

(c)

_E_ @ _
™% T 4r T 4x05

2
F'owerdiss'rpated=12}?=( B ]R
R+r

2 2
E &
. [Rl-a-r] Rl_(Rzﬂ'] Ry

= Ry(R% +r? + 2R,r)= Ry(R? +r° + 2R,r)

= RZR, +Ryr? + 2R,R,r = R?R, + Ror® + 2R, Ryr

= (R, —Ry)r? =(R, —Ry)R\R, = r=y/RiR,
Total cells = mxn = 24 —)

: : o mr
For maximum current in the circuit R = —

= 3=%><{o.5} —=m=6n

On solving equation (i) and (ii), we get m = 12, n =2
Given problem is the case of mixed grouping of cells
nE

nr
R+—
m

So total current produced i =

Here m =100, n=5000, R =500Q
E=015V and r=0.25Q

;. 5000x015 _ 750
500+ 2000x025 ~ 5125

100
Discharging ~nergy
Charging energy

=15A

Watt hour efficiency =

14x5x15
~15x8x10
On applying Kirchhoff's current law i = 13 A.
In the given case cell is in open circuit (i = 0) so voltage
across the cell is equal to its e.m.f.
The internal resistance of battery is given by

E 40 9x10
=|—-1R=|—-1(x9 = =30
(515 -2

=0.875 =87.5%

% 30

2
i=—E_ = P=i!R = P= =
r+R (r+R)

Power is maximumwhenr =R = P, =E?/4r
Since the current coming out from the positive terminal
is equal to the current entering the negative terminal,

therefore, current in the respective loop will remain
confined in the loop itself.

-. Current through 2Q resistor = 0

Reading of voltmeter
=E, = Eirp +Epry _ 18x1+12x2 —1av
h+r 1+2
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2E 84. (d) 5

79. Wd) is—m—rr
ek R+R; +R,

Fromecell (2) E=V +iR, =0+iR, A
R 70v 10Q
———MWW———— 300 c
; 10V
Applying Kirchhoffs law at point D, we get
n | L=1+I
E|,R1 E"Rz Va-Vo _Vo-Vs Vo-Ye
(1) (2) 10 20 30
2F 70-Vp _Vp-0 Vp -10
RESER Ry 10 20 30
70-V. Vp Vp,-10
81. (a) Applying Kirchoff's law in following figure. BRCEar 5 3

At junction A : 600 6(70 - Vp ) = 3V, +2(Vp - 10)
420-6V, =3V, +2V, -20
IIVD =440 :UD ~_—40V

i+h+ip=1 ... (i)

For Loop (i)
P I _Vﬂ—V5_70—40__3A
-60i+(15+5)i, =0 Aol TR i
= i =3 ...(ii) I =VD—VB=40_-0= A
1 T 25" 20 20 2
For loop (2) - Vp-Ve 40-10
Iy = = =1A
-(15+4+5)i,+10i,=0 30 30
=i, =20, =231 =60 .. 85. (0 2= 2i
=
On solving equation (i), (ii) and (iii) we geti = 0.1 A i g Gy IQ
Short Trick : Branch current = e 08 aaF T 8
) ) 86. (b) CurrentfromDto C=1A
mmmmnt[RWCQOIme] o Vp=Ve=2x1=2V
Total resistance

VA=0 o vc =1V‘ o VD—VC=2
= VD"1=2 e VD=3V

20 o Vp=Vp=2 = 3-Vp=2 o~ Vp=1V.
=i=1x| 55 87. (o I 1@ 1@ 1o 1Q
?+60 I ““II ““‘Il Wy Il Vv I
- : 02v 02V 02v 02V 02V
=01A . ! i
82. (d) Maximum current will be drawn from the circuit if
resultant resistance of all internal resistances is equal to W
the value of external resistance if the arrangement s 10Q
mixed. In series, R >> nr and in parallel, the external Here, emf of each cell, £=0.2V
resistance is negligible. Internal resistance of each cell, r =1Q
E External resistance, R =10Q
83. (b) The current drawn from the battery is [ = o The total emf of 5 cells =5 =5(0.2)V =1V
_|E r T Total internal resistance of 5 cells = 5r = 5(1)Q2 = 5Q
Total resistance of the circuit = R+5r =10+5=15Q
Iy A The current in the external circuit,
rod . 3
b/ d k' R+5r 15Q 15
88. (d) Resistance=150x0.5=75Q
The terminal potential difference, V = IR
fedlu® S16A
AR 05

When R = 0, I—eEandwhen R—0,V-0.
r P =I?R =(16)*> x75W =19200 = 19.2kW.
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(a)

(c)

(d)

(c)

(a)

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.

To convert.a galvanometer into an ammeter a low
value resistance called shunt is to be connected in
parallel to it.

EEY S O T

ig § 1 S

E,=?,1,=60cm; E; =3V, I, =45cm

in balance condition

%:i{;— %:%:&:llmk

Here, emf of each cell, ¢ =2V

Let R be resistance of unknown resistor and r be
internal resistance of each cell.

In circuit (a),
., W .
F—WW—— —— WA —
I o
R

' (a)
When the cells are connected in series,
Current in the circuit,

e 2e  2x2 _ 4
“r+r+R 2r+R 2r+R
2r+R=4 -..(i)
In circuit (b), oV
v
I |
R
(b)

When the cells are connected in parallel,
Current in the circuit,

P B . ®
Nk Lun
r+r 2
08= - -
-2—+R
r 2 2
§+R=T:% .. (ii)

Subtract (ii) from (i), we get, %r = % orr=1Q

7.

10.

11.

12.

13.

15.

16.
17.

18.

19.

(e)

(b)

(c)

(c)
(d)

(c)

(d)

(a)

(c)
(a)

(d)

(c)

The resistance 5Q, 2Q, 6Q and 15Q are connected

in cyclic order as shown in the figure.
Resistance of the upper arm
=50+20=7Q

Resistance of the lower arm 2 ga
=15Q+6Q=21Q

Current through the upper arm
28Ax21Q
'“7a+210
Hence, the current through the 2Q resistor is 2.1 A,
Here, resistance of galvanometer, G = 48 Q
4 I I, 1
I,= ﬁf =0.041
Let S be required shunt.

1,G
oG _0041x48 _0.04x48

5Q o

150

2.1A

-1

S

TU-1,)" 1-0.04) " 096
Ammeter is used to measure the current through the
circuit.

S= i,G _1x0.018 _0.018
(i~ig) 10-1 9

A potentiometer does not draw any current from the
cell whose emf is to be measured, whereas a voltmeter

always draws some current. Hence, we can measure the
emf of a cell accurately by using a potentiometer.

=0.002Q

G 10x99
Shunt resistances §=—2— = 19%99__ .o
unt resistances S [qugl 100-10)
v 100
ing R=—-G = R=—20 __5-199950Q
el S s
55 20
20 MU <R -9000
R 80

= iS :§10=50x12
¢ 8+G 12+G
To convert a galvanometer into a voltmeter, a high
value resistance is to be connected in series with it.

Let a resistance xQ be connected in parallel with
30Q, for balancing the Wheatstone bridge.

Since the bridge is balanced, so

=12+G=60 = G=48Q

10 10 5 30x -10
10 30%x O 304x
(30+x)
or 30x =300+10x or 20x=300 or x =15
g-:g [For balancing bridge]
g
1
S e
Sf
= E—-—=—
S r=—-=
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20. (a) r= [’1 "2JR 4 [%Jz -05Q

21.

22,

23.

24.

25.

26.

27.

30.

I,

(b). Here, Resistance of the galvanometer, R =60Q

(a)

(b)

(c)
(c)

(d)

(c)

When the galvanometer is shunted by a resistance r, its

effective resistance is

__Rgr _(609Q) (0.020Q)
Rs+r 60Q+0.02Q

Total resistance of the circuit= R + Rp = R+0.02

5
R+0.02
1=— 2 _

R+0.02
R+002=5=R=5-0.02=5Q

If I is the balancing length for R;, and I' for R,,

Rp ~0.02Q

Current in the circuit, [ =

V, ER, v ER
=2 1 0= l_as R,=8R
L, r+R+R) Ly (n+9R) =
Vo, ER, _ E.8R

Ly, (n+9R)) (n +9R,)

I R, B8R,

o —=—2="losp=8l.

"B B

Here same current is passing throughout the length of
the wire, hence V o< R o< |

Vi & 6 300

—= —_—=—=V,=1V.
*v LV, 50
Initially  total  resistance  to
=50+ 2950 = 3000Q

Finally to reduce the deflection, suppose R resistance is

the circuit

added in series with galvanometer.
1 i R, 30 3000+R
=ttt - ——— = R=1500Q
R~1, R, 20 3000
Hence total resistance in final situation

= 2950 + 1500 =4450Q .
Using r={:i2—l]R =T =Gé—g—1]x10=ln.

The percentage error in measuring resistance with a
metre bridge can be minimized by adjusting the
balancing point near the middle of the bridge i.e. close
to 50cm.

V=RI=Ro, +Re.=(p1+ p2) 5

=(1.7x10°x1072 +107° x1072) +0.01x 10 * volt
=0.117volt

il

L_h

L, I

10_2s

L
10, = 2.5x11
12=2'f;;” —275M.

31.

32,
33.

34.

35.

37.

38.

39.

(d)

(b) -

(c)

(b)

(c)
(c)

(b)
(c)

(d)

(b)

15 =1mA,Rg =50Q
Is(Rg+Rs)=1V

v
1x102A
- Rg=10°Q-50Q
R, = Rg = 950Q
For 10 V, Rg =10* —50 = 99509

For the second galvanometer, already 950€2 is in series.
. R, =9950-950 = 9000Q

= 50Q+Rg = 10°Q

; g |l G 90
|g-10% of I=Ta:> S_{n—:L}:-(lO—-]__}:lOQ
For the given meter bridge
P__4
Q 100-1
I, =55¢cm = 100-1; =45cm
v P=3Q

when x is connected in series with P, [; =75 cm

P+x . 75¢cm
Q 25cm

27
3+x=3x—
= 3+x=3x73

81 _ 48
=>x—1]—3:>x-119.

Suppose resistance R is connected in series with
voltmeter as shown. i

By Ohm's law -——i—@——f—‘W\M——C
igR=(n-1V fe— Y —te—(n — 1)V—>

. v nV
= R=(n-1)G |:whe're i, =a:|

Ammeter is always connected in series with circuit.

If resistance of ammeter is r then

20=(R+r}4 = R+r=5= R<5Q

i;xG _10x10° x50 _ 50
. =—0Ni allel.

i-i;, 1-107°x10 99 i

There are 50 divisions on scale.

S:

Initially current for 50 divisions = ix

=5mA
10
- 1, =5mA
e S S$+G
184G ( 5 ]ﬂ

-y l=(4;20]5m=30m

g=¥ G0
10x10

i
_3x(4+5) 27

-25=9975Q
g
T3+@+5 12
_4x(3+5) _32
BCT3+(3+5 12
_5x(3+4) _35
M 5 (3+4) 12
R.p:Rgc: Ry =27:32:35

Ras
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41.

42,

43.

44,

45.

(a)

(b)

(c)

(b)

(c)

G 25 25 25 46.
.S = =—=25x10"Q
q_ 5 4 10°-1 10° .
iy 50x10°° 47
Potential gradient along wire
. potential difference along wire 48.
length of wire
= 0.1x10° = 11’533 V/em
1
C t in wire, | =——A
= Current in wire 200
et b o RoB0-40=TE00
40+R 400 i
49,
Total resistance of Wheatstone bridge = %% =30Q 50,
Current through celi = ——TV— 1 —A=0.2A.
oh cell= e S0n =5
Vi éE R J['VB
Since deflection in galvanometer is zero so current will
flow as shown in the above diagram.
v 12 12
i e B AR S WA
Current I = 2R =500+ 100 ~ 500 51.
So Vz=IR
12
=——xl 2v
600 <100=
E 25 2.5x10 25
=—= d V=lR=—-—-=_=—"_
R, 10+R 10+R 10+R -
s A '
L (10+R)L 53.
E=xl
_ 25 L
25=20+2R
“Wo+RL 2
=2R=5 =R =—2-
.. Now the resistance is doubled 54.
5
R'=Zx2=5Q
2
25 25 _5
(10+5]L 15E 3L 55.
E= x.flz
b 3L
= ]=-i"2 = .'2 =?=0.6L

tb] In general, ammeter always reads less than the actual
value because of its resistance.

R _AC_20

B s
(c) By Wheatstone bridge 80 "B "8

= R=20Q

(a) I

S
GS _ Vs _25x10°®
G+S 1 25
GS
——=0.001Q
G+S
Here S << G So

S$=0.001Q

(b) r=[!1—r_f1]><ﬁ" =[!—1;—2Jx5 o (i)

2

i r=(%}<10 o (i)

On solving (i) and (ii), r = 10 Q
(b) Here, I, =1A

g ARAR
f Lildd

Substituting the given values, we get
G _10A-1A 9
s IR %
(b) Inthepartchd,

V-G =YV, = v =ttt

Inthe partcad
V.+V
V.-V,>V, - vd=>——21>v = V>V,

(c) In balance condition, no current will flow through the
branch containing S.
(d) The bridge ABCD is balanced if

R1=30

When the bridge is balanced, no current flows in, the
arm BD. Therefore, R, can have any finite value.

(b) E=x.‘=%=%x!ﬁ E=————(R+;h+r)x-§xi
={5—+14£mx—2~x3=311
(a) Potential gmdlent-%:%:%:%
IRy
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56. (a)
57. (d)
58. (c)
59. (¢
60. (d)
61. (c)
62. (a)
63. (d)
64. (a)
65. (d)
66. (b)
67. (a)

e R
P ient x = ——--—— —
otential gradient x Wik eh L
0.2x107 2 R 2,
10_2 = (K+4%+0}X'1— =R=49Q.

The resistance of an ideal voltmeter is considered as
infinite.

R 20x10°Q
je— 5V —

i

- 110V
Here i=—1103—

20x10° +R
- V=iR = 5=[¢)x20x103
20x10° +R

5
= 10°+5R =22x10°= R = le% =420KQ

Due to the negligible temperature co-efficient of
resistance of constantan wire, there is no change in it's
resistance value with change in temperature.

The resistance of voltmeter is too high, so that it draws
negligible current from the circuit, hence potential drop
in the external circuit is also negligible.

R=kl, and R+ X =k,

Since potential difference for full length of wire = 2V

.. P.D. per unit length of wire:% = 0.5z
m

X 20 1
T—E = X—EQ-—O.Zsﬂ.

Reading of galvanometer remains same whether switch
S is open or closed, hence no current will flow through
the switch iie. R and G will be in series and same
current will flow through them. Iy =15.

Pressing the key does not disturb current in all
resistances as the bridge is balanced. Therefore,
deflection in the galvanometer in whatever direction it
was, will stay.

i;S=(i-i,)G = iy(S+G)=iG

, G 8
A R
According to following figure
2Q
—A ) —~—1—
i=0.1A
©®

Reading of voltmeter = Potential difference between A
andB=i(R+2)=12=01(R+2)=R=118Q.

68.

69.

70.

71.

72.

73.

74.

(c)

(c)

(a)

(a)

(a)

(b)

Let S be larger and R be smaller resistance connected in
two gaps of meter bridge.

. «_(100-1), 100-20
.s_( , ]R— = R=4R

When 15Q resistance is added to resistance R, then
[ 100-40
40

S=

][R+l5)=%[R+l5} swer Qi)

From equations (i) and (ii), R =9Q
GS
G+S8

He
i

Resistance of shunted ammeter =

i .G GS
Al 1t S = B

g

GS _0.05x120 _
G+S 10

Let E,,Ez and E. be the emf of three cells A, B and

C respectively.
As per question
EA +EB+EC =k11=k><740 .(I}

E,+Eg=kl; =kx440 ..ii)
Eg +Ec =kl3 =kx540 ...(iii)
Inserting the value of E, + Eg from (ii) into (i), we get
E. =300k

06Q

Inserting the value of Ez +E. from (iii) into (i), we get
E, =200k
Inserting this value of E, into (ii), we get
Eg = 240k
E, :Eg : Ec =200k : 240k : 300k
=10:12:15=1:1.2:15
E,=1V,Eg =12V, E. =15V
1 I

@ ——
GS ¥
G=[—J+S’
G+S8 S
68 o ..a &
a3
I G
exG=(-15)S=1= ]+§fc
=1=100.1mA
J G5 5 & &5 1
, S i G+S 275 11
I, =52+1=53cm, 1, =48+2=50cm
h_X _ 8_X
l, R~ 50 10
X=106Q.
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75.

76.

77.

79.

81.

82.

85.

87.

89.

(a)

(d)

(d)

(b)

(c)

(c)

(a)

(a)

(b)

(c)

(d) i

(c)

()
; e N B KA o
Potennalgradlentx-L—L_ T A
10
=—=5
Here n 2
.. R=(n-1)G =(5-1)2000 = 8000 Q2
E=%;Eisconstant{uolt.gmdiem).
v, v i | vV 180x1.1
L= = =——=141V
L T, 140 180 140
e -3 2
=iR.=———. =——+——x10
Vel (R+R,+r) [10+R+r}x
= R=19989Q .
2R>20=R>10Q.
i G 4 R R
—=1 —_— —_= _— = —
: +S=:-1 1+S=>S 3

When ammeter is connected in parallel to the circuit,
net resistance of the circuit decreases. Hence more
current is drawn from the battery, which damages the
ammeter.

[t orf
38

¥ . b

R:—— -
i 6x1073

]x10=lﬂ.

—25=975Q [In series].

s s
001=10—>—
BeE WS

25
1000S =25 S=——0Q.
= +S =

=i

I
|l‘
5V
Resistance of the part AC
Rac =0.1x40=4Q and R¢g =0.1x60=6Q
In balanced condition %=%:&X=4ﬂ
Equivalent resistance R,, =5Q so current drawn from

battery f=%=1A.

90. (a)
91. (d)
92. (d)
93. (d)
94. (c
95. (d)
96. (a)
97. (o)
98. (a)
99. (d)
100. (d)
101. (c)

(R+G)i, =V :;{R+G}=i£
g

3 _exmka — O—wW—

~30x16x10°

- Value of R is nearly equal to GkQ
This is connected in series in a vol'meter.

vlm vz AMAA
yyv, w
R, = 16k R, = 32k
e/, = 80V
v

R, =80x 200 =16000Q =16 kQ
Current flowing through V; =
80
16x10°

So, potential differences across V, is

V, =5x107% x32x10° =160 volt
Hence, line voltage V =V, +V, =80 +160 =240V .
V=xl=iR=xl

Current flowing through
=5x107°A.

VQ=

s peiDw {2"10 } x50x1072 =0.1
102
= i=10x103A=10mA.
e R 2 10

E= Bolm 04=0.16V .

R+R+n L ~110+40+0) 1
é=1+55i=>%= 182=>s =80, [in parallel].
ig__ s 5 __S _G
e ek vE T
R=Gln-1)=50x10%(3-1)=10°
ﬂ=l'1+12=58+29=§
E, L-l, 58-29 1

v 10
Rmt-Gu———y-1=9990.

iy 10x10

For conversion of galvanometer (of resistances) into
voltmeter, a resistance R is connected in series.

v, V.
si=—i—andi = 2
s =R+6 ™ 2R+G
o Vi _ V, :Vz 2R+G _ 2(R+G]—G
R+G 2R+G V, R+G  (R+0)
L —ou_ U6
=2 {R+G]:’ V, =2V R+ G):: V, <2V;

If the voltmeter is ideal then given circuit is an open
circuit, so reading of voltmeter is equal to the e.m.f. of
cell i.e., 6V.

(V5]
S
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102.

103.

104.

105.
106.

107.

108.

109.

111.

112.

113.

(d)

(c)

(c)

(a)
(c)

(c)

(d)

(c)

(a)

(a)

(c)

After connecting a resistance R in parallel with voltmeter
its effective resistance decreases. Hence less voltage
appears across it ie. V will decreases. Since overall
resistance decreases so more current will flow i.e. A will
increase.

e

ial ient x=————.
Potential gradient x R+R, 7

R
L

1073 2 3
_10—2 _—(3+Rh +0} XT:}Rh —570

{ .6 1 . 20 . %
T o Lonidliug. 2 comn,
LTS T 107 TS T 099

Resistance of voltmeter should be high.

If ammeter is used in place of voltmeter (i.e. in parallel)
it may damage due to large current in circuit. Hence to
control this large amount of current a high resistance
must be connected in series.

e

__e R
(R+R, +r) L

Potential gradient x =
3 20
= x—=02
20+10+0) 10

E _hLh+l, (6+2) 2

6-2) 1

E, L-1
Manganin or constantan are used for making the
potentiometer wire.

i G __iG_, G__ 100x10°x40
—=lt—o—=l+———=1+

i SV S 800x107 S

L] g
= S=10Q.
S

b o S
X I.G+S

40

x100x10°3

8

S
10x10°% =
¥ 100+S

90 S =1000 = S=%=ll.llﬂ‘

Before connecting the voltmeter, potential difference
across 1000 resistance
100 10 10Q
V=—-=xV=—"V
' (100+10) 11
Finally after connecting
voltmeter across 100Q
equivalent resistance
_100x900 _ g5
(100 + 200)
Final potential difference
90 9
‘} ::~—-———————)(‘f =—
7 ©@0+10° " 10

100Q

—_—

AMAA
VYV

10Q 1000

AMAA

V-V
% error = ’—VLxIOO WA
! eV, —

10,, 9
s 7 MEL 7
_11 10
10

x100=1.0.

11

114, (b)

115. (a)

116. (d)

117. (a)

118. (b)

119. (d)

120. ()

121. (d)

e.R a 10x3
(R+r).L (3+3)x5’

=1V/m=10mV /em.

Potential gradient =

Potential difference per unit length =l£~ = % =05V/m
b8 & 2 3
i G+S 36+4 40 10
20 R(>2Q)
— . —100]—>
L) )
2 R
In the second case
1+20 801 il
R 2
Solving eq. (i) & (ii)
R = 3Q.
S 0.01 S 50
=i —— = —> = §=——=005Q.
"T'G+S 10 50+8 999
S= (lm_,].ﬂ
!
Initially, 30=[1°?“’Jx10:,r=25cm
Finally, 10=[m[:"']x30=ﬂ=75m
So, shift = 50cm.
; =
Potential gradient (x) = 2 = %l?_ =102\ m
A 107
Before connecting voltmeter potential differen: : across
400Q resistance is
10,0000
A 4000 B
800Q 400
Vi=——x6=2V
' (400 + 800)
L
6V
After connecting voltmeter equivalent resistance
400x 10,000
tween Aand B =————————=384.602
between A an 400 +10,000) 84
Hence, potential difference measured by voltmeter
384.6
=————x6=195V
!~ (3846 + 800) |

Error in measurement = V-V, =2-1.95 = 0.05V.
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122.

123.

124,

125.

126.

127.

128.

129.
130.

131.

132.

i G 5 50
B e e ATt
T
o s-50_pxl 50 297x10%x10%
"9 A 99 5x107
i G 10 0.81
—=1l+—= —= 0.090 .
(a) 1+S=> 1+—— 3 =8=
(a) From the principle of potentiometer V o< [
== %:%; where V = emf of battery, E = emf of
standard cell, L = Length of potentiometer wire
L 100
e R
E=—.—
L T e
2 10
1 B x—x04 = 790Q
=10x10 (10+R+0}x 1 x0.4 = R = 790
R 5 5
d) E=——s  ZxI> 04=——x—
W = Rn L T e 10
=1=8m
1000x 500 _ 1000
i Al B Dt ST
(d) Resistance between A an (1500) 3
So, equivalent resistance of the circuit [ 10V
1000 2500 !
Ry =500+ ——=—+—
3 3
. Current drawn from the cell
ey LN [
(2500/ 3) 250
Reading of voltmeter i.e. Paral]el
3 1000
tential differ» L T) L. ST
poten er2nce across AB 250~ 3 Vv
i G 90
o huntS=—— = —— =
(d) i, 0 => Required shun -1 @0-1)
50
b) R= -40=4960Q .
(b) 10x10°
(c) Post office box is based on the principle of
Wheatstone's bridge
(d) Full deflection current i, =25x4x10* =100x10"*A
Using R=%—G = 52250 = 24509 n seres.
(a) In balancing condition, :—; = % = T«;l:ﬂ
X 20 1 .
= —=——==-— sl
Y 8 4
4X [ s
and v ] centi)
4 I
T R o
:>4 100, 50cm

133. (b)
134. (a)

135. (a)

137. (e)

138. (a)

139. (¢)

Potentiometer is based on null deflection.
G and S are in parallel

i 2
=(I—I-)S R
-t
and I, -—10—=i
500 50 A

from (i) and (ii), S=1Q..

_20/3 @
15R
@ I

1/3 ag

V=R
Vm —231x1.5ﬁ= IR; Vs =éx3R=IH
=V,=V5

Here, V =10V, R = 10kQ,G = 100Q = 0.1kQ
V=1,(G+R)

LoV 1wV 1V
97 G+R (10+0.1)kQ  10.1kQ

Here, I =1A, (I-1,)S=1,G

1,G
1-1x107%

Jml,
=
OGS | M. B

1 1000 10
1k
r—[.‘z IJR
(i_1]95n_ﬁx959 050

2.85

For balanced meter bridge
X ¢

R (100-¢)

x
S= 1x10™ x 100

So X =(60+0.25)Q.

o 1Y)
... (ii)

=0.99mA =1mA
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1.

(e)

(a) Initially : Resistance of given cable

(c)

(c)

(c)

(b

!
R=p———— ] (|
P X Ox103) ®
Finally : Resistance of each insulated copper wire is
s !

R'= p———————. Hence equivalent resistance of
P X Bx107) "

8.
- P O

< ! > < ! >

P
9 mm

R' 1 !
ble R,, =—=—
cable 5 GX[

On solving equation (i) and (ii), we get R, = 7.5 Q v
Let R be resistance of each bulb. When the bulbs are
connected in series, Rg = 3R
Ve v
P —=—— sl
S R, 3R (i)
When the bulbs are connected in parallel,
L:lq.lq.l or R =£
R R R R 3
v? V2 3v?
Pp=—= — .. Wil
PR, (R/3) R (i
2
Divide (ii) by (i), we w,%:%xi_g= 10.

P, =9P; =9x20W = 180W
The given circuit can be simplified as follows

Suppose n resistors are used for the required job.
Suppose equivalent resistance of the combination is R’
and according to energy conservation it's current rating
is 1.

Energy consumed by the combination = n x (Energy
consumed by each resistance)

2 2
2 B = nxi? G ol e,
= “R'=nxi‘R= n-(f] X[R]_[IJ x[lo}-a

From the figure net resistance
£, =1iohm, =-;— ohm, Ry =2 ohm

2
Itisclearthat Ry >R, >R, -~ P;<P <P, |:A5P=%]
No current flows through the capacitor branch in steady
state. Total current supplied by the battery
6 3

'"28+12 2

Current through 2 Q resistor = %x% =09A

(d) At time t = 0 i.e. when capacitor is charging, current

.. 2
1000

When capacitor is full charged, no current will pass

through it, hence current through the circuit

2 =1mA

=2mA

i=
2

(d)

Current in 1 Q resistance = % =15A

Hence total current from the cell i=3+1.5=4.5A
Byusing E=V+ir= E=15+4.5x(2.67)=13.5V
Equivalent resistance of the circuit R =9Q

.. Main current I=%=g=1A

9
3Q 2Q

(d)

2Q

After proper distribution, the current through 4Q
resistance is 0.25 A.

Let x is the resistance per unit length then

Equivalent resistance R =x/,
RR,

R +R, A<::>B

8 (xf,)xf,) 8

3 xt+xt, 3
=>§=x—-1'—f .(1)

e—‘-+1
£y

Ry=xfy+xty =12=x(£; + {;,)

(d)

R=

” flfg Rz =sz

f+t,

Also
=>12=xf2[—g-1-+1] ... (i)
£y

Dividing eq. (i) by eq. (ii)
’ x(l

8 4
3 _ [’-’2+1J _ ‘)

h. V.8 &
'112' x!2[€_1+1] 3[5_14_1)2 =[52+1] x36 2

£, ¢,
:'»[yz+1+2y]xi=y [Where y=g—1]
36 t

= 8y2 +8 +16y =36y
= 8y?-20y+8=0

On solving, we get v =% or2
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11.

13.

14.

(d) The given circuit can be simplified as follows.

(0)

(b)

Potential difference
between X and P,

Vg - Ve =(%]x3 =7.5V o)

Vi =%x2=5V i)
On solving (i) and (i) Vp - Vg = ~2.5 volt; Vg > V.
Short Trick : [VP'VQ}=%[R2-—R1] =%(2-3)=-2,5
= V>V

R, =R,(1+eyt) and R, = R,(1 + ayt)

Also R, =R, +R, =R, =R+R, {R +Roa)t

= Ry =(R, +Ry) 1+ R +Rya, |, |
R, +R,

R,a, + Ryex
PR b Gl S
o R, +R,
Let the voltage across any one cell is V, then

V=E—ir=E~r1[—-2E—-]

n+rp+R

ButV=0 r
It
E-_2En__g 1 ;j
n+rp+R : :
= n+rp+R=2n R l

= R=r-n,

15. (b) EmfE = 5V, Internal resistance r = % =0.5Q

Current through the resistance i = E2+L05i =2A
16. (b) The given circuit can be redrawn
Ei R,
HWW— E,
A B A ,R,“‘,, B
HwWW——
E; R, = i 3
1l l'_..,_.
E E,
E, = E\R, +E3R; _ 2x4+2><i=2u il
R, +R, 4+4
Rw=%=2n Current i=2—"2'2=2A from A to B
through E,.

17. (b) Applying Kirchhoff's law for the loops (1) and (2) as

shown in figure .
Rl =20 h

For loop (1)
2, - 20, -1;)+4=0 h

= 21'1 —iz =2 {l}

For loop (2) . i
—2(i, —ip)+4di; —6=0 E, =6V

= —i; +3i, =3 ...(ii)

On solving equation (i) and (ii), i; =1.8A.

18. (c) Potential difference across 1 MQ resistor is

6 B
18V x1x10°Q 18Vx1x10°Q ~15V

Vp -V = =
PTUBT02+1)x10°Q 1.2x10°Q
. Vg =-15V [Given] +3V
A
+ Vp —=Vg =15V Ve =15V +V,

P~ Vg oV B 200 ka2
=15V -15V =0V P
Potential difference across 200 k2 resistor is 1Ma

18V x0.2x10°Q B
vV, -Vp=————— =
AT TP T 02+ 1)x10°0 A
6
_ 18V><0.2x610 Q -3V
1.2x10°Q

V, =+3V [Given]
AW Va=Vp=3V or Vp=V,-3V

=+3V-3V =0V
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19.

20.

22,

(a)

(d)

(d)

(a)

The given circuit can be redrawn as follows
3

——»—ww—»——]l :

X
~ $20 300 3600}

1Q i
Resistance between A and B = 243;8 =6Q
Current between A and B = Current between X and Y
48
=l=—= SA
6

Resistance between Xand Y =(3+10+6+1)=200Q

= Potential difference between X and ¥ = 8 x 20 = 160V
R, +R; =R,(1+at)+R,(1- ft)

= Rl+R2 =R1+R2+Rlat—‘R2ﬂt=> R__
2

R, E
a

Current density of drifting electrons j = nev

n=5x10"cm™ =5x10" x10°m™ .

v=04ms’ e=16x10"C= j=3.2x10°Am™

2
m?

Current density of ions = (4 -3.2) x 10 = 0.8x10°°

This gives v for ions = 0.1 ms™.
In the following figure
Resistance of part PNQ;

R, = % =2.5Q and

3V, 10
Resistance of part PMQ;

R, =>x10=7.50
4

RR, 25x75 _15

Re=R+R, 25+75 8

Main Current i = -»-—g——:EA

5 23

=+1

8

24 [ 75 ) 18

8o, = in] =1 =—x—-}=—A
ek IX[RI+R2] 23 L2.5+7.5 23

24 18 6
d[ =l—. =——-—=—A‘
e T

23.

25.

26.

(c)

(c)

(b)

(b)

As [ is independent of R, no current flows through Ry
this requires that the junction of R, and R, is at the same
potential as the junction of R; and Rj . This must satisfy

the condition EL:E

as in the Wheatstone bridge.
R, R,

Moving anticlockwise from A
-iR-V+2V-2iR=0

R i

Tu|—'ww—«——

i
|

v
or 3iR=V i=—
r 3 ori 3R

v‘q _VE =iR+U—V=i}?

= Potential drop across C = —;i
Let R and m be the resistance and mass of the first wire,
then the second wire has resistance 2R and mass 2m.
Let E = emf of each cell, S = specific heat capacity of
the material of the wire. For the first wire, current

«3E 04 R =mSAT
b= and §

For the second wire, i, = ’:—ﬁ and (2R}t = 2mSAT .

Thus, i; =iy or N=6.

2Q 3Q 20
A 4'1'.'1' A'A'a'nv A'.I‘A'lv -
40 3 N2 Sig
0 3 $
—AW\ “WW\
& 1Q
18 2 50

2Q 1Q 50
= A—WW— WW—AW—=B
R»‘\B =Sﬂ.
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27. (a) 31, (d) i- E,+E; +E3 +....+E,
’ (41 13+ #1,)
_15n+n+n -+ tr) ol Bk
R+r+n+...+r1)
In a circuit, any circuit element placed between points 32. (a) Balancing ier?gth is independent of the cross sectional
at the same potential can be removed, without affecting area of the wire.
the rest of the circuit. Here, by symmetry, points A, B 33. (c) Resistarics of bulb i eonabant
and C are at same potential, for any potential difference
between P and Q. p v2 AP 2AV AR
The circuit can therefore be reduced as shown below B P ¥ "%
4R :
——WA——
-Aﬁ =2x25+0=5%
# 2r
— . )
Q 34. (b) The given circuit can be simplified as follows
s Ao
Effective resistance R, = %L ; A 325_}' ‘iﬁv «B
r
28. (d) Potential difference between A and B 5"% 8‘1$ 69% %6“
V,-Vg =1x15
5Q 3Q
= V,-0=15V=V, =15V . B
Potential difference between B and C = 50 % % 8Q % 3Q
VB _VC =1)<2.5=25V
= 0-V,=25V=V, =-25V Now it is a balanced Wheatstone bridge.
Potential difference between C and D So, 8Q
—_— W
Ve-Vp=-2V= -25-V, =2V, =-05V.
29. (b) The given circuit can be simplifies as follows 8Q
W
8x8 64
—_— = 4n
= =818 16

35. (c) The equivalent network is

| I:
E'an E' 4

Clearly, the network of resistances is a balanced
Wheatstone bridge. So R,z is given by

3 3 . ~1+1——-—2+1—l = Rus =2R

=3 “3R R “op AB =

30. (b) dQ = Idt= Q=f_21dt=[2_[uit+3jr2ck] R 3R 6R  6R 2R
2 2

. 4
For maxi ansfer 2R =4Q = R=2 -
=R +[PE=9-9)+ 27-8 =5+ 19=2aC. R POMSR ke BR=00 Beg
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36. (¢
37. (a)
38. (a)
39. (d)
40. (a)

The given circuit can be redrawn as follows
?V, 1Q

6

6
C = ———=
T W T

P.D. between A and B, V =ix10=@‘v :
11 11

By using R=p.%; here A =n(rf -rf)

Outer radius r, = 5em
Inner radius r; = 5-0.5 = 4.5cm

So R=1.7x10"%
= X X G102 - @5x10°2)%)

-]

and Ryyy = 2£xr(2z—a}=%{2:r -a)
Jar

=56x107°Q.
Ra

2r

Here Ryyy =%x{raf} =

Exﬁ.[zx_a]
R = PRy _ 27 27— =ﬂ.[2,¢-_a]
"R Ry R R g

2r

Battery is short circuited so potential difference is zero.
_ &Ry + Ry
Ry + Ros
Rﬂl = Rm = Ro [Gi\-l'en]
o tay
2
For parallel combination
2 3.1
R R R,
1 1 1

= —= +
R, Ry(l+et) Rp(l+apt)

1 _ 1 4 1
Eol+ayt) Ry(l+ayt)

ag

= =
-—é‘l (1+a,t)

201+ ap:}'l =1+ alt}" +(1 +4r;r212)"I
Using binomial e:xxpansion

2-2a,t=1-oyt+1l-oyt

oq + 0
= :1—!‘_‘

P 2

41.

42,

(a)
(b)

(b)

E 24x107
E=xl=ipl jz—
SSERSITS 30k8
When bulb glows with full intensity, then voltage across
it will be 1.5 V and voltage across 3 Q resistance will be

45V,

=4x107%A.

6Vy,
|+
e——4 5V 15V
31 X R
— WA —ANA x

oY’

Current through 3 Q resistance i = % =1.5A

Same current will flow between X and Y

So ny =iny = 15=1.5ny = ny =1Q

To verify Ohm's law one galvanometer is used as
ammeter and other galvanometer is used as voltmeter.
Voltmeter should have high resistance and ammeter
should have low resistance as voltmeter is used in
parallel and ammeter in series that is in option (c).

Let | be the original length of wire and x be its length
stretched uniformly such that final length is 1.5

!

B

(] - x)—He—x—>= 0.5/

1.5
(1-x) (0.51+ x) i X
Then 4R = ———wh A= A
s T
| I-x  (0.51+x)
4p—=p——+p— "
PA2 7 4 XA
17 x2 k __x 1
fl =R b — Of — ==
or x+4x+x+xor’ 8
In series : Potential difference =< R
When only S, is closed V; = %E =0.75E
6

When only S, is closed V; = 7 E =0.86E

and when both S; and S, are closed combined
resistance of 6R and 3R is 2R
Vs = (g]fs =067E = V>V >V,

10 x 20

—iy +0xig, +3i, =0i.e i =3i;
Also — 2(iy — iy, ) +4li; +i) =0
i.e. 2ij —4i, = 6i,, ...{ii)
Also Vg —1xi; —2(i —i ) =0 = 50 =i + 20 — i)
=3i-2i, ... (iii)
Solving (i), (ii) and (iii), iy, =2A
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47.

49,

(b)

(a)

(b)

Let n be the number of wrongly connected cells.
Number of cells helping one another = (12 —n)
Total e.m.f. of such cells = (12-n)E
Total e.m.f. of cells opposing = nE
Resultant e.m.f. of battery =(12-n)E-nE =(12-2n)E
Total resistance of cells = 12r
(- resistance remains same irrespective of connections
of cells)
With additional cells
(a) Total em.f. of cells when additional cells help
battery = (12 - 2n) E + 2E
Total resistance = 12r + 2r = 14r

(12-2n)E+2E g
= =F s (i)
(b) Similarly when additional cells oppose the battery
E;"—‘%g‘—@:z !
Solving (i) and (i), n = 1
All the conductors have equal lengths. Area of cross-
section of A is {(v/3 a)® - (V2 a)?} = a?

Similarly area of cross-section of B = Area of cross-
section of C = a®

Hence according to formula R = pl; resistances of all

the conductors are equal ie. R, = Rg = R¢
Resistance of CD arm = 2r cos 72° = 0.62r
Resistance of CBFC branch

: e TR
Equivalent R =2R+r=2x 262 +r
248
=r|——+1|=1.946
r[2.62+ ] d

Because the star circuit is symmetrical about the line AH
.. Equivalent resistance between A and H
1 1.1
—_— e —
R, E R
1.946
2

= R r=0973r

R
eql=—é—=

51.

52.

53.

55.

(d)

(b)

(a)

(b)

(c)

li-i—1i)

(i—iy—ip)

D
Applying Kirchoff's law in mesh ABCDA
—10{!—|11—10i2+20|1 =0 = 3f1—i2 =i .u.{i.}

and in mesh BEFCB
-20(i—i —ip) +10(i; +i;)+10i; =0

From equation (i} and (ii)
=52y aD =%

Let the current in 12 Q resistance is i

Applying loop theorem in closed mesh AEFCA
12i=-E+E=0

~i=0

Current flowing in the circuit i = £ = -t

P.D. across AC = -:_:-x 20=4V

P.D. across AN =4 + 4 = 8V
If two resistances are R, and R, then

RiR,
(R, +R3)
From given condition S = nP

RiR,
R, +R,
=(R, +R,>=n RR,
= (R, - Ry)* +4R,R, =nRR,
(R, = Ry)*
RIRZ .

Hence minimum value of n is 4.

S=R;+R; and P=

ie. (Ry+R;)= n[

Son=4+

Current sensitivity
Resistance of galvanometer G

Voltage sensitivity =

i0
2

= G=—=50.

Here i, = Full scale deflection current =% =15mA.

V = Voltage to be measured = 150 x 1 = 150 V.

Hence R=,£—G=—-}-59—3-—5=9995£1,
iq 15x10°
r=2
A
pL_p
R=i—=-=L
Lt

Independent of L.
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56.

(c)

(a)

(c)

(a)

(c)

(d)

(c)

= R=50kQ.

Internal resistance of voltmeter is K

Therefore effective resistance across B and C,
R' is given by
1_1_1_50+R A
R R 50 50R

=% K [ﬂ] hmov .

50+R
According to ochm's law
V'=IR
=% }—99 =1 [ SOR J
3 50+R
100 [ 50 + R] w
3 50R
Now, total resistance of circuit

R"=50+ otk

L))

50+R
. (2500 +100R)
(50+ R)
Now, V"=IR"
100 50+R] 2500+ 100R
[ (50+R)

= R'=

= 100~ "5or

= 150R = 2500 +100R

‘Graphical |

For ohmic resistance V=i = V=Ri
constant)

() g

R+r;

£
= = R
Vaik [R+rj

E ARAA

=

whenR=0, V=0, R==, V=¢

Slope of the V-i curve at any point equals to resistance
at that point. From the curve slope for T, > slope for T,
= Ry, >Ry, . Also at higher temperature resistance will
be higherso T, > T,

For portion CD slope of the curve is negative ie.
resistance is negative.

(here R is

V=

Slope of V-i curve = R[: %J But in given curve axes

of i and V are interchanged. So slope of given curve

i

slope of the curve will decrease.
=R _Lp _neAvp
L A A

%J i.e. with the increase in length of the wire

= vy =< E [Straight line]

2
P=iR= [ﬁ] R = P < E? [Symmetric parabola]
Yol

Also P = i? (parabola)
Hence all graphs a, b, d are correct and ¢ is incorrect.

10.

11.

12.

13.

14,

15.

16.

17.

18.

(b)

(a)
(d)

(a)

(b)

(a)

(a)

(c)

(b)

(d)

(d)

(b)

When we move in the direction of the current in a
uniform conductor, the potential difference decreases
linearly. When we pass through the cell, from it's
negative to it's positive terminal, the potential increases
by an amount equal to it's potential difference. This is
less than it's emf, as there is some potential drop across
it's internal resistance when the cell is driving current.

For LED, in forward bias, intensity increases with voltage.

Slope of V-i curve = resistance. Hence R = % =1Q

At point A the slope of the graph will be negative.
Hence resistance is negative.
E.m.f. is the value of voltage, when no current is drawn

from the circuit so E = 2V. Also r = slope = % =0.4Q

Magnetic field due to a long straight wire of radius a
carrying current [ at a point distant r from the centre
of the wire is given as follows g

B=;LI; for r<a
yiol

B=”—°’ forr=a
2m

Mol
B=""f
or r>a

The variation of magnetic field B with distance r from
the centre of wire is shown in the figure

According to ohm's law V =iR

= log, V =log,i+log, R = log.i=log, V-log. R
The graph between log, I and log, V will be a straight
line which cuts log, V axis and it's gradient will be
positive.

As we know, for conductors, resistance =« temperature.
From figure R, = T, = tanfe T, = tand = kT, ... (i)
and R; < Ty = tan (90° - ) =« T, = cotf = kT, ....{ii)
From equation (i) and (i), k(T, — T;) =(coté - tané)

T T}_[cosé? sina)_(coszﬁ—sinzﬂ)
2~ hl= =

= =2cot28
sinf cos# sinfcosd

= {TQ = T1} = cot 26
Let resistivity at a distance 'x' from left end be
p =(pg+ax). Then electric field intensity at a distance

'x' from left end will be equal to E =%= |(Pn;ax}

where i is the current flowing through the conductor. It

means E o« p or E varies linearly with distance 'x'. But

at x = 0, E has non-zero value. Hence (b) is correct.

At an instant approach the student will choose tan 8 will

be the right answer. But it is to be seen here the curve

makes the angle #with the V-axis. So it makes an angle

(90 - @ with the i-axis.

So resistance = slope = tan (90 - &) = coté.

Short circuited current i = n—nf =-:E i.e. i doesn't depend

upon n.

Here internal resistance is given by the slope of graph
1 v

o B
i.e. —. But conductance = ——— ==
Resistance  x
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19. (a) Rpyaper < Rseries - From graph it is clear that slope of the
line A is lower than the slope of the line B. Also slope =
resistance, so line A represents the graph for parallel
combination.

20. (b) To make range n times, the galvanometer resistance
should be G /n, where G is initial resistance.
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