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Current Electricity

In the circuit shown below, a voltmeter of intenal resistance R, when
connected across B and C reads 100/3 volts. Neglegtthe internal resistance

of the battery, the value of R is

500
noF = B

08

1) 100kQ 2) 75kQ 3) 50kQ 4) 25KQ

A cell in secondary circuit gives null-deflectio for 2.5 m length of
potentiometer having 10m length of wire. If the legth of the potentiometer
wire is increased by 1m without changing the celhithe primary, the position

of the null point now is:
1) 3.5m 2) 3m 3) 2.75m 4) 2.0m

A current of 2 A flows in“an electric circuit asshown in figure. The potential

difference (Vzi-Vg)m.in volts (VR and Vg are potentials at R and S

respectively) is

0 kel
I3 Q
70 0
1)-4 2)+2 3)+4 4)-2
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When a battery connected across a resistor of @6 the voltage across the
resistor is 12 V. When the same battery is conneaeacross a resistor of 1Q,

voltage across it is 11 V. The internal resistanag the battery in Ohms is

Ok @2 ® = @3

Two unknown resistance X and Y are connected tleft and right gaps of a
meter bridge and the balancing point is obtained aB0O cm from left. When a
10Q resistance is connected in parallel to X, the bat@ing point is 50 cm from

left. The values of X and Y respectively are

(1) 40Q, W (2) 30Q, 7.8 (3) 20Q | & (4)10Q, D

The current in a circuit containing a battery cainected to X resistance is 0.9
A. When a resistance of @ connected to the same battery, the current

observed in the circuit is 0.3A.Then the internaftesistance of the battery is

(1) 0.1Q (2) 050 3)1Q (4) Zero

One end each "of a resistance ‘r' capacitance Cne resistance ‘2r' are
connected together. The other ends are respectivetponnected to the positive
terminals of the batteries P, Q, R having respectaly e.m.f. s E, E and 2E. The
negative terminals of the batteries are then connéad together. In this circuit,

with 'steady current the potential drop across the apacitance is:

1) 2)

w|m
N | m

2E
3)— 4)E
)2 )
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Twelve cells, each having e.m.f. ‘E’ volts areoanected in series and are kept in
a closed box. Some of these cells are wrongly contexl with positive and
negative terminals reversed. This 12 cell batterysiconnected in series with an
ammeter, an external resistance ‘R’ ohms and a twoell battery (two cells of
the same type used earlier, connected perfectly weries). The current in the
circuit when the 12-cell battery and 2-cell batteryaid each other. Then the

number of cells in 12-cells battery that are connded wrongly is
1)4 2)3 3)2 4) 1

A 6V cell with 0.5Q internal resistance, a 10V cell with1Q internal
resistance and a12Q external resistance are connected in parallel. &n

current (in amperes) through the 10V cell is
1) 0.60 2) 2.27 3).2.87 4)5.14

In a meter bridge a resistance iS connected itne left gap and a pair of
resistances P and Q in the right gap. Measured fronthe left, the balance
point is 37.5 cm when«P~and.Q are in series and 4lcm when they are

parallel. The values of /P and Q (in) are
1) 40; 10 2) 35; 15 3) 30; 20 4) 25; 25

‘n’ conducting'wires of same dimensions but hawng resistivities 1, 2, 3,...n are

connected in‘series. The equivalent resistivity ahe combination is

n(n+1)

1) B 2)n+1 3)n+l 4) 2n

2 2n n+1
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Two cells A and B are connected in the secondatircuit of a potentiometer
one at a time and the balancing length are respeggly 400cm and 440 cm.

The e.m.f. of the cell A is 1.08 volt. The e.m.ff the second cell B in volts is

1) 1.08 2)1.188 3) 11.88 4)12.8

In a potentiometer experiment, the balancing legth with a cell-is 560 cm.
When an external resistance of 10 ohm is connectau parallel to_the cell the

balancing length changes by 60cm. The internal resiance of the cell in ohms
is

1) 3.6 2)2.4 3)1.2 4) 0.6

Two resistances o#l00Q and 800Q are connected in series with 6 volt battery
of negligible internal resistance. A.voltmeter of esistance 10,00Q is used to
measure the potential difference acros®00Q. The error in the measurement

of potential difference in volt approximately is
1) 0.01 2) 0.02 3) 0.03 4) 0.05

The balancing length-for a cell is 560 cm in @otentiometer experiment.
When an external resistance of 10 is connected imagallel to the cell the
balancing length changes by 60 cm. The internal sestance of the cell in

ohms is
1) 1.6 2) 1.4 3)1.2 4)0.12

A conductor of resistance 3 ohm is stretched darmly till its length is
doubled. The wire now is bent in the form of an egjlateral triangle. The

effective resistance between the ends of any sidelre triangle in ohms is

1)9 2)% 3) 2 4) 1
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17. A uniform conductor of resistance R is cut int®0 equal pieces. Half of them
are joined in series and the remaining halves of #m are connected in
parallel. If the two combinations are joined in sees, the effective resistance

of all the pieces is

)R 2) R 3) 101R 4) 201R
2 200 200

18. Two wires of equal diameters, of resistivitiesp 1, p2 and lengths ¥ and xo
respectively are joined in series. The equivalemesistivity of thescombination
IS
1) PX T PX, 2) P~ PrX 3) P+ PoX 4) PX ~ PrX,
XX X =X X X% X =X

19. A flash light lamp is marked 3.5V and.0.28A. Té filament temperature is
425°C. The filament resistance of BC'is4@. Then, the temperature coefficient

of resistance of the material of the filament is:
1) 8.5x10° /K 2) 3.5x10° /K 3) 0.5x10° /K 4) 5x10° /K

20. | and V are respectivelythe current and voltag in a metal wire of resistance

'R'. Two |-V graphs at two different temperatures T, and T, are given in the

graph. Then

T1
T>

\Y,

D T=T, 2T,>T, )T, <T, (4) T, = 2T,
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21. A projector lamp can be used at a maximum vol@e of 60 V, its resistance is 20
Q, the series resistance (in ohms) required to opaeathe lamp from a 75 V
supply is

(1) 2 (2)3 (3)4 (4)5

22. A teacher asked a student to connect ‘N’ celesach of e.m.f. ‘e’ in series'to get

a total e.m.f. of Ne. While connecting, the studenby mistake, reversed the

polarity of ‘n’ cells. The total e.m.f. of the resiting series combination is

1) e(N—gj 2) e(N-n) 3) e(N-2n) 4) eN

23. Two wires A and B, made of same material /and kang their lengths in the

ratio 6 : 1 are connected in series. The potentialifferences across the wires

are 3V and 2V respectively. If r, and ry radii of A and B respectively then'e
A

IS

1

1
1 X
)4

2)3 31 4)2

24.  For a chosen non-zero value of voltage, therarc be more than one value of
currentin
1) Copper wire 2) Thermistor 3) Zener diode 4) Heamne wire

25. _ The temperature coefficient resistivity of a meerial is 0.0004/K. When the

temperature of the material is increased by 50° Qts resistivity increases by 2

x 108 ohm-meter. The initial resistivity of the materid in ohm-meter is

1) 50x 10° 2) 90 x 10° 3) 100x 10° 4) 200x 10°
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Two cells with the same EMF ‘E” and different nternal resistances ¢ and r,
are connected in series to an external resistance Rhe value of R so that the

potential difference across the first cell be zeres

1) Jrr, 2) 1+ An-rn 3) szz
Three unequal resistors in parallel are equivant to a resistance 1 ohm. If
two of them are in the ratio 1: 2 and if no resistace value is.fractional, the

largest of the three resistances in ohms is
1)4 2)6 3)8 4) 12

In potentiometer experiment a cell of e.m.f. 5.V connected in the secondary
circuit gives a balancing length of 165cm-of the we. If a resistance of 5 is
connected parallel to the cell, the balancing-lengtof the wire is 150cm. The

internal resistance of the cell is
1)5 2) 1.5 3)1 4) 0.5

The sides of a rectangular block are 2cm, 3crmd 4cm. The ratio of the

maximum to minimum resistance between its parallefaces is
1)4 2)3 3)2 4)1

Three equal resistances each of 3 are in serga®d connected to a cell of
internal-resistance one ohm. If these resistancese in parallel and
connected to the same cell, then the ratio of thespective currents through

the electric circuits in the two cases is

1) 2)2 3) a)

wlk

1
8
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An ideal battery of emf 2V and a series resist@e R are connected in the
primary circuit of a potentiometer of length 1m andresistance X . The value
of R to give a potential difference of 5mV acrosshe 10cm of potentiometer
wire is

1) 180Q 2) 1900 3) 195Q 4) 200Q

A nichrome wire 50cm long and one square millieter cross-section carries a
current of 4A when connected to a 2V battery. Theesistivity of-nichrome

wire in ohm-meter is
1) 1 x 106 2) 4 x 107 3) 3x 107 4) 2 x 107

When a resistor of 10 is connected in series with an electric cell, theurrent
flowing in it is 0.5A. Instead when a resistor 0bQ is connected to the same
electric cell in series the current increases by 4A. The internal resistance of

the cell is
1)15 2)2 3)2.5 4) 3.5

Four resistances 10, 5,7 and 3 are connectexlthat they form the sides of a
rectangle AB, BC, CD and DA respectively. Anotherresistance of 10 is
connected across the diagonal AC. The equivalenésistance between A and
Bis

1)2 2)5 3)7 4) 10

In a meter bridge experiment, the ratio of thdeft gap resistance to right gap

resistance is 2:3, the balance point from left is

1) 60 cm 2) 50 cm 3) 40 cm 4) 20 cm
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An aluminium [ p=2.2x10°Qm] wire of a diameter 1.4 mm is used to make a

4Q resistor. The length of the wire is
1) 220m 2) 1000m 3) 280m 4) 1m

In the circuit shown, the current through the 4Q resistor is 1 amp when the
points P and M are connected to a d.c. voltage sare. The./potential

difference between the points M and N is

- -
4Q
P —— M
310
‘ 0.5Q .-‘\.7 1Q
I—"I\\WF—
0.5Q
1) 0.5 volt 2) 3.2 volt 3)'1.5 volt 4) 1.0 volt

A wire of a certain material'is stretched slowl by ten percent. Its new

resistance and specific resistance become respeetiv
1) Both remain the same 2) 1.1 times, 1.1 times
3) 1.2 times, 1.1 times 4) 1.21 times, same

A cell can be balanced against 110cm and 100amh potentiometer wire,
respectively with and without being short circuitedthrough a resistance of 10

Q. Its internal resistance is

1) 2.0 ohm 2) Zero 3) 1.0 ohm 4) 0.5 ohm
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See the electrical circuit shown in the figuréVhich of the following equations

is a correction equation for it?
1) e, -ir,—&,-iy,=0 2) -, = (i, +i,)R+ir,=0
3) g -(i,+i,)R+ir,=0 4) g —(i,+i,)R-iy,=0

A wire of resistance 12 ohms per meter is betd form a complete circle of
radius 10cm. The resistance between its two diamétally opposite ‘points A

and B as shown in the figure is

1) 30 2) 677Q 3) 6Q 4) 0.67Q

A student measures the terminal/potential difience (V) of a cell (of emfe
and internal resistance r) as a function of the cuent (I) flowing through it.
The slope, and intercept, of the graph between V anl, then, respectively,

equal
1) —r ande 2)rand € 3)-gandr 4)e and —r

The mean freé path of electrons in a metal is ¥ 10 m. The electric field
which ean give on an average 2 eV energy to an dien in the metal will be

in units V/m

1) 5 x 10" 2) 8 x 10" 3) 5 x 10 4) 8 x 10
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The important difference between manganin andiohrome is
1) Manganine is a metal and Nichrome is a nonamet

2) Temperature coefficient of resistanae is high for manganin and low for

nichrome

3) a is low for manganin and high for nichrome

4) Nichrome is an alloy and manganuin is an eldmen

The electric current passing through a metallievire produces heat because
1) Collision conduction electrons with each other

2) Collision of atoms of the metal with each ‘@the

3) The energy released in the ionization of timens of the metal

4) Collision of conduction electrons with the mof the metallic wire

The number of electrons crossing per sec. Anyedion of a conductor

carrying a current of 3:2 amp and normal to the diection of flow is
1) 3x 10" 2).3.%10" 3) 10° 4) 2x 10"

A metallic block has no potential difference gplied across it. Then the mean

velocity of a free electron is
1) Proportional to T 2) Proportional to/T

3) Zero 4) Finite but independent of temperature
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A steady current is passing through a linear eauctor of non-uniform cross-

section. The net quantity of charge passing any css-section per second is
1) More at larger area of cross-section  2)n& at any cross-section

3) More at smaller area of cross-section Néne of these

At absolute zero silver wire behaves as

1) Super Conductor 2) Semiconductor 3) Pelfexttlator 4) Semi.lnsulator
Potentiometer wire is made of manganin becausgehas

1) High conductivity
2) Negligible melting point

3) High temperature coefficient of resistance

4) Negligibly small temperature coefficient of istance

Thermistor is

1) Semi conductor 2)Jdnsulator 3) Conductor Néhe

The figure shows.the variation of V with | atemperatures T, and T,

(T, —T,) is proportional to

1) Tan® 2) Ta® 3) Sirb 4) CosB
A thermistor is a semi conductor whose electriesistance
1) Is independent of temperature 2) Increas#s wmperature

3) Decreases with temperature 4) First increasdghen decreases
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A copper wire is stretched to increase its letig by 0.2%. The percentage of

increase in its resistance is
1)0.2 2)0.4 3) 0.04 4) 0.02

Two wires of equal diameters and of resistiviéisp; and p, and lengths x and
X, respectively are joined in series. The equivalemesistivity of the

combination is

l) P1X1 T P2X, 2) P1Xo —P2Xy 3) P1Xy +PoXy 4) P1X1 7P2X5
X1+ X3 X1 = X3 X1+ X3 X1 = X3

A certain piece of copper is to be shaped ineboconductor of minimum

resistance. Its length and diameter should be.resptively

1)L,D 2) 2L, D 3) L, 2D 4) 2L, DI2
When current flows through a conductory its temperature

1) Increases 2) Decreases 3) Remains same  4) None

Two resistances Rand. R, are made of different materials. The temperature

coefficient of resistance.of material Ris a and that of material R, is-p. The

resistance of the series combination of Rand R, will not change with

temperature'if'Ry/R; is equal to
1) a/p 2) (o +B)(a -p) 3) (o2 +8?)r20p 4) B/a

Aluminium (a = 4 x 10°K™) resistance of 6@ and carbon @ = —0.5x 10°K~
Y resistance of 4@ are connected in parallel. The combination is heatl. The

effective resistance
1) Greater than Za 2) Less than 2@

3) Greater than 40 4) Greater than 1@
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Constantan wire is used for making standard rastance because it has

1) Low specific resistance 2) Higlspecific resistance
3) Negligible temperature coefficient of resistadd High melting point

The heating element in an electric iron is madef

1) Nichrome 2) Iron 3) Constantan 4) Tungsten
The internal resistance of a battery does noteghend on

1) The sizes of the electrodes

2) The distance between then

3) The external resistance in the circuit
4) The strength of the electrolyte

Two cells, each of e.m.t and internal resistance r, are connected in parad,
across a resistor R. The power delivered to the sestor is maximum if R is

equal to
1) /2 2)r 3) 2r 4)0

n cells of each e.m.f. ‘E’ and internal resistace r are connected to an external
resistance R.in series. But one cell is connectadreverse polarity. Then the

currentd.will be obtained by the formula

WESIE Al 9mEE e

In a closed circuit, the e.m.f. and internal reistance of the generator ares
and r respectively. If the external resistance ithe circuit is R, the Ohm’s law

has the form

1) | = e/(R+r) 2)1=¢/R 3) I =¢lr 4)1=¢/Rr
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66. A cell of eem.f.g is connected across a resistance r. The potentiifference
between the terminals of the cell is found to be VThe internal resistance of

the cell must be

1) 2E-V)V 2)2(e;V)r 3)% A)(e-V) r

r

67. If six identical cells each having an e.m.f. &V are connected in parallel, the

e.m.f. of the combination is
1)1V 2) 36V 3) 1/6V 4) 6V

68. If n resistors each of 10 ohm resistance arerdt connected in parallel and

then in series, the ratio of resultant resistancewill. be
1)n:1 2) rf: 1 L1 4) 1: rf

69. When three resistors of resistances 3, 4a5are connected in parallel, the

current through them are in the ratio

1) 3:4:5 2) 543 3) 20:15:12 4) 12:15:20
70. The equivalent resistance of resistors in seses always

1) Equal to the mean of the component resistors

2) Less than the lowest of the component resistors

3) In between the lowest and the highest of thepmment resistors

4) Equal to the sum of the component resistors

71. If a copper wire is stretched so that its lengtincreases by 0.2%. Then its

resistance

1) Increases by 0.2% 2) Increases by 0.4% 3)dases by 0.2% 4) Decreases by 0.4%
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A 10 m long potentiometer wire with resistanc@ ohm per metre is connected
to an accumulator. On doubling the radius of the we, keeping its length

same, the value of potential gradient will become

1) Half 2) Double 3) One fourth 4) Unchanged
Back emf of a cell is due to

1) Electrolytic polarization 2) Peltier effect

3) Magnetic effect of current 4) None

In gases the charge carriers are

1) Electrons 2) lons 3) Proton 4) Neutron
Kirchoffs second law is based on the law of cearvation of

1) Charge 2) Energy

3) Momentum 4) Sum of mass and energy

The purpose of high resistance in meter bridgarcuit is

1) To get accurate balance point 2) To sheeurrent

3) To protect the galvanometer from damage 4)Range the direction of current
The purpese of commutator in potentiometer expanent is

1).To protect the meter from the damage

2) To control the strength of the current

3) To reverse the current throughout the circuit

4) To change the direction of current passingugh the galvanometer
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The Wheatstone bridge is most sensitive whendlarm ratio is
1) Equal to one 2) Ten 3) Greater than one&d) Less than one

The four resistances P, Q, R and S of a wheabse's bridge are 4, 0, 20 and

200Q respectively. To balance the bridge

1) % Q to be connected in parallel to 200

2) % Q to be connected in series to 200

3) 4Q to be connected in series to Q0

4) % Q to be connected in series with @0

A series high resistance is preferable to a shitresistance in the

galvanometer circuit of potentiometer, because
1) Shunt resistance are costly
2) Shunt resistance damage the meter

3) The series resistance reduces the current thrinegmeter in an unbalanced

potentiometer
4) High resistance is easily available
Thea and p of the potentiometer wire must be

1) Highand low  2) Low and high  3) Low and low  High and high
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A potentiometer is superior to voltmeter for masuring a potential because

1) Voltmeter has high resistance

2) Resistance of potentiometer wire is quite low

3) Potentiometer does not draw any current fronutil@nown source of e.m.f. to

be measured
4) Sensitivity of potentiometer is higher thanttbha voltmeter
The potential gradient is defined as
1) Fall of potential per unit length of the wire
2) Fall of potential per unit area of the wire
3) Fall of potential between two ends of the wire
4) Potential at any end of the wire
In a potentiometer experiment, at.null point, arrent does not flow in the
1) Galvanometer circuit 2) Potentiometer wire
3) Primary circuit 4) Cell

If the e.m.f of a'source in the primary circuitof the potentiometer is increased

three times, then the value of the potential gradi will be

1) 9:times 2) 6 times 3) 3 times M times
The sensitiveness of a potentiometer can be liaased by

1) Decreasing the length of its wire

2) Increasing the e.m.f. of the battery in therany circuit

3) Decreasing the potential gradient on its wire
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4) Increasing the potential gradient on its wire

In a potentiometer of ten wires, the balance it is obtained on the sixth

wire. To shift the balance point to eighth wire, ve should

1) Increase resistance in the primary circuit

2) Decrease resistance in the primary circuit

3) Decrease resistance in series with the celletgom.f. has to be measured
4) Increase resistance in series with the cellsglem.f has to be measured

I-v graph for a metal at temperatures{, t, t; are as shown. Then highest

temperature is

l) tl 2) t2 i ta t> t
3t 4) All are equal T
Y
The variation of current (i) with potential difference (V)

for a metallic conductor is shown in the graph.The

slope of the graph will' be more if

1) Wire of half length is used

2) Wire of double the area of cross section isluse

3) The experiment is performed at higher tempegatu
4) The resistance of the wire iQ4

The V-I graph for a conductor at temperature T, and T, are as shown in the

figure. Then (T,—T,) is proportional to Y ,
. 8 T
1) Cosa 2) sin2s
|
3) Cotp 4) tan 2
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A curve is shown in the figure. This is graph &ween V and I. This curve

belongs to
1) Resistance obeying ohm's law 2) Diode |
B
A
3) Heated carbon resistance bulb 4) Thyristor -

A series high resistance is preferable to a shiuresistance in the

galvanometer circuit of potentiometer, because
1) Shunt resistance are costly
2) Shunt resistance damage the meter

3) The series resistance reduces the currentghrthe meter in an unbalanced

potentiometer
4) High resistance is easily available

If the radius of a potentiometer wire is increaes four times, keeping its length

constant then the value of its potential gradient vil become
1) Half 2) Two times 3) Four times 4) Constant

Metal wire is cannected in the left gap, semiaductor is connected in the
right gap of Meter Bridge and balancing point is faind. Both are heated so

that changes‘of resistances in them are same. Thete balancing point
1) Will not shift 2) Shifts towards left

3) Shifts towards right 4) Depends on rise of teragatures
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In meter bridge experiment, the known and unknan resistances in the two

gaps are interchanged. The error so removed is

1) End correction 2) Index error

3) Due to temperature effect 4) Random error
Choose the correct statement in the following

A: Thermister is a heat sensitive and ohmic device

B: Thermister can be used as a thermostat.

1) A only true 2) B only true

3) Both A and B are true 4) Both A'and B are fads

Match the following.

List - | List — I

a) Potentiometer e) For measuring current

b) Meter bridge f) For measuring internal resisance

c) Ammeter g) For measuring specific resistancef
wire

d) Voltmeter h) For measuring potential differance

1) a-f, b—g, c—e, d —-h 2) a—g, b—e, c—f,d -h

3) a—h, b—e, c—f, d —g 4) a—h, b—f, c—e, d —g
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Match the following.
List — |

a) Thermister

b) Carbon

c) Nichrome

d) Constantan, manganin
1) a—g, b—h, c—e, d —f
3) a—e, b—f, c—g,d -h
Match the following.
List — |

a) Charging cell

b) Discharging cell

c) Cell short circuited
d) Cell in open circuit
1) a—g,.b—h, c—e, d —f

3) a~f, b—g, c-h, d —e

List—1I

e) High positive o’

f) a almost zero

g) Either positive is negatived’
h) Negative o’

2) a—h, b—g, c-e, d.—f

4) a—e, b—g, c=h, d —f

Cist— 11
e)V=0
)V=E
g V<E
HV>E
2) a—g, b—e, c—h, d —f

4) a—h, b—g, c—e, d —f
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100. Match the following.

List - | List — Il
a) Reciprocal of resistance e) Resistivity
b) Reciprocal of resistivity f) Current density pe conduction

electron charge in unit volume
c) Resistance of a wire of unit length  g) Electriconductance
and unit cross section
d) Drift velocity per unit electric field h) Conductivity
1) a-h, b—g, c—e, d—f 2) a=g, b-h, c—f, d—e
3) a-h, b—g, c—f, d—e 4) a~g, b-h, c—e, d—f

Assertion & Reason: In each of the following quegins, a statement is given
and a corresponding statement or reason is given stibelow it. In the
statements, mark the correct answer as

1) If both Assertion and Reason are true and Re@sa@orrect explanation of
Assertion.

2) If both Assertion and Reason are true but Re#&saot the correct explanation
of Assertion.

3) If Assertion is true but Reason is false.

4) If Assertion is false but Reason is true.
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101. [A]: In a metre bridge copper wire is conacted in the left gap and silica is
connected in the right gap, when the temperature dboth wires increases,
balancing point shifts to right.

[R]Temperature coefficient of copper is negative ve and that of silicon is
positive +ve.

102. [A]: In a potentiometer; if emf of primary cell is decreased and length of the
wire is increased, its sensitivity increases.

[R]: Sensitivity is more for low potential gradiert.

103. [A]: In any junction of a closed network. Algéraic sum of.various currents is
zero.

[R]: Current cannot be stored. It must flow on.

104. JA]: In a balanced wheatstone’s bridge, if gganometer and battery are
interchanged, the balancing condition is not distuned.

[R]: The balancing condition of a‘wheatstone’s brigle goes not depend on
resistances.

105. [A]: Junction diodes, transistors are ohmic rsistors.

[R]: For a ohmic resistor, voltage current graph s a straight line passing
through origin.

106. [A]: Kirchhoff's junction law follows from con servation of charge.

[R]: Kirchhoff’s loop law follows from conservative nature of electric field.

107. [A]: Alloys like constantan and nichrome are sed for making resistance
wireswused in resistance boxes where pure metals earused for making
connection wires.

[R]: Specific resistance of the alloys like constdan, nichrome is quite high
whereas specific resistance of pure metals is low.

108. [A]: External potential difference is more than the e.m.f of a cell when
current flows in opposite direction.

[R]: Internal resistance of the cell opposes curm in either direction
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109. [A]: The temperature coefficient of resistancés always positive.
[R]: On increasing the temperature the resistanceof metals and alloys
increases.

110. [A]: When the radius of a copper wire is douldd, its specific resistance gets
increased.

[R]: Specific resistance is independent of cros®stion of material used.

Key
1) 3 2 3 3 3 49 2 5 2.6 2 7.1 8 1 9 33 10 3
11 1 120 2 13) 3 14 4 15 3 16) 2173 18 1 19 4 20 3
21) 4 22) 3 23) 2 24) 3 25 3 26)f 3+27) 2 28 4 299 1 30 3
31) 3 132 1 33 3 34 2 35 3 .8) 3 37 2 3 4 .39 3 40 4
41) 4 42) 1 43) 3 44 3 145y 21w46) 4 47y 1 48 2 49 1 50 3
51) 1 152) 2 53 3 54 .25 1 56 3 57 1 58 4 59 2 60 3
61) 1 62 3 63 1 64 3 65 1 66) 3 67 4 638 4 69 3 70 4
71 2 72 4 73) 1 74 2 75 2 16) 3 77 4 778 1 799 1 80) 3
81) 2 82 3 83 .1"84 1 8 3 8) 3 87 1 83 1 89 3 90) 3
91) 3 192) .3 93 4 94 3 95 1 9 2 979 1 9 1 99 4 100) 4
101) 3 .102) 1 103) 1 104) 3 105 4 106) 2 107) 1 108 2 109) 4 110) 4
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Solutions
1. Ans: 3
Sol: From the given circuit,

S0R R

'R, =50: =1:
R:R, 50+R 50+R

[since 5@and R2 are in parallel and series to(5D

R
50+R

UV, :Vv, =1:

[current is same as they are in series]

(5007
50+R) | o= 100

sorr)
50+R

Given R=50kQ

=V, =

2. Ans: 3
Sol:  From the Principle of potentiometer

For 10m long potentiometer wire, the balancingytars 2.5 m
: . : . 11(2.9
For.11m long potentiometer wire, the balancingytans T =2.75m

3..Ans: 3
Sol: Currrent divides equally and equal to 1A iclkearm

Potential across upper part and lower part is samdds equal to 10V

Potential at R i&/; =7V

www.sakshieducation.com



www.sakshieducation.com

Potential at S i8/, =10-7=3/
OV,-V,=7-3=4
Hence (3) is the correct choice

4. Ans: 2

Sol: Potential V=IR =i=

R+r

‘ :2—709 Dividing (1) & (2)

5 Ans: 2

Sol:  From the principle of meter bridgg =—

X10 _50_,
(X+10)Y 50

X100 4_,
(X +10) X

40=X +1C
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X =30Q
_lzg)_?_m
4 4

Hence (2) is the correct choice

6. Ans:2

o E . E . : E EMF
Sol: i = iy = sinceai = = _
R+r R, +r R+r Total resistanc

Hence (2) is the correct.choice

7. Ans:1
Sol:

As a capacitor is connected there is no curreseaond brach, in steady state.

2E-E_E

[0 Current through the outer loag

r+r 3
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[ Potential difference across upper bran:cE+(Ejr _4E

3r 3

This is also p.d. through middle branch

OP.d. across capacitcﬂr4—;E -E

E
3

8. Ans: 4

Sol: Let no. of cells be wrongly connected is n

il:12E—2nE+2E:3 )
R
i2=12E—?E—2E=2 2)

Dividing (1) & (2)

12-n+2_3
12-n-2 2

3
2
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Sol:

10.

Sol:

Ans: 3

]

6F

5 0.50

Fy

gt

¥

1252

y -

‘B

www.sakshieducation.com

Potential difference across

AB, CD & EF are same. Applying Kirchoff's Laws

6-0.5, = 10-i, = 1%i,+i,)

From above equation = 2.87A

Ans: 3

If P & Q are in series

30

375

R +R, 625

If P & Q are in parallel

30 71.4
RR, (286
R, +R,

From (1) & (2)

R =30Q, R, =20Q
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11. Ans: 1

Sol:  We know that R —-'O—AI\‘

When ‘n’ conducting wires of same dimensions kaitihg resistivities 1, 2,

3. n are connected in series.

Let p is the equivalent resistivity

:>'0—L:£(1+ 2+ 3+ ...n)
A A

, e +1
= Equivalent resistivityp =m

12. Ans: 2

so E-h_p-gh
= 2
2 2 1

:1.08><ﬂ): 1.18¢
400

13. Ans: 3

R(l,-1,) _10x60_
1, 500

Sol: " r= 1.2Q

Sincel, -1, =60 andl, =560cm

01, =560~ 6C
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Ol, =500cm

14. Ans: 4
Sol: The expected voltage drop acrad¥X resistor is

_ 6x400

=————=2volt
400+ 800

When the volt meter is included in parallel, tioendined resistance @fo0Q and
1000 is

400x10000_ 40000 o,
10400 104

The voltage drop i¥* _ 03846 =1.948

384.6+ 800
AV =V -V!1=2-1.948= 0.05¢
15. Ans: 3

Sol: When 10Q resistance .is connected in parallel, the effectiesistance to be

balanced is——
10+r

bl
R R

Since the resistance is connected in parallel,
R, <R and, <I,. Hencel, =1, -50
= 560-60

=500 cm
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Sol:

17.

Sol:

www.sakshieducation.com

560:500(10+r)
r 10r

=r=1.2Q

Ans: 2

ol p? o pl? .
R==—=—=—"—"— where the volume does not change on stretching

A A volume

The new resistance

R1=,0(2I)

volume

=4R=4x3=12%)

Each side will have resistande@

Two sides in series have resistarge.and. the third side of resistand® is in

parallel.

The effective resistanceéﬁ =§Q
448 3

Ans: 3

Each part has resistan%%

10 parts. in series have total resistarmez%z—z. The remaining 10 parts in

: 1 R R
parallel have resistancex—=—.
10 20 20C

The resistance of these two combinations in smig%i =%

2 200 200
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18. Ans:1
Sol: Equivalent resistance of the combination

R=R+ R, [Asthey are in series]

PUHX) _ pX , P
'’ m? o’

_ PX T PX,

Fe X, + X,

19. Ans: 4

Sol: Given resistance at 445

na=2"R
R (At)
12.5- 4 .
= =5x10""/K
4(425 *
20. Ans: 3
Sol: V=IiR

For given voltage D%

Resistance increase with increase of temperatutéeamperature are inversely

proportional to voltages.

UuT, <T,
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21. Ans4
Sol: i -V
R

22.

Sol:

23.

Sol:

For 60V, 2@ resistance is required
For 75V i.e., extra 15V is required

v, _V,_ 60_75

R R, 20 R,

R, =25

The required additional resistance is 25-20& 5

Ans: 3

Total emf = Ne

Preseneemf =(N-2n)e

When n cells reversely connected the emf of 2ls gelt cancelled.

Ans: 2

‘WN

Ratio of potentlals\\/L |

b\

R_
R,

2
[As they are connected in series current is same]

=i, 0R=3 = %:I—l

N|Nr\>

J>

r

3_6r
2 1r?
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r

s
I

0

N

24. Ans :( 3) All semi conductors devices give mibr@n one current value for a given
voltage.
25. Ans:3

Sol:  p,=p,(1+and) wherel is the coefficient of resistivity?

_P P _ 2x10°

=
A=70n6  0.0004 5
=100x 10°Q -m
26. Ans:3
R 2E Total EM .F.
Sol: i= = :
R+r +r, Total resistance
V,=E-if, =E-—220__
R+r +r,
E(R+r,-r . .
=M=O [Since.p.d. across first cell = 0]
(R+r,+1,)
= R+r,-1=0
= R=1=r,
27. ¢Ans: 2
Sol: l:i+_1+_1
R R 2R R
1 1 3
> —+—
R R 2R
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:>1—i:i:>|?1: ZR?’
2-R, R 2R,- 3

If R,=3 thenR =2Q
OR=2Q

R, =6Q

R, =30Q

[JLargest resistance 6Q

28. Ans:4

Sol:

If r is the internal resistance of the cell,

5 165_150(5+r)
= =

R S+r r or
=r =05
29. Ans:1
Sol: R:% The.dimensions of the block a2e 3x 4
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30. Ans:3
Sol: In the series arrangemer,=(3x 3)+1= 1@

@

61<

i:l:
"R

In the parallel arrangemené %

ool|_\
oo||d

=R=1Q, R, =1+1= 2

. V _V
I, = R =5 (2)

Dividing (1) & (2) - L —%
2

31. Ans: 3

Sol: Voltage drop across the potentiometer wire is

V=5><103><£0— 0.0¥
10

Current,i = v 2 Where R = Series Resistance

R+5 /R+5

V = IR, where R’ = resistance of potentiometerewir

0.05=-—2_x &
R+5
= R=195Q
32. Ans:1
6
Sol: R=P_ p,=RA_V A_2 1x10
A | 1’1l 4 05
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=10°Q-m

33. Ans: 3

Sol: Since the same cell is used,
V=i (R+r)=i,(R,+r)
=0.5(11+R)=( 0.5+ 0.% 5r)

=r=2.50

34. Ans:2
Sol:

(i) From the circuit,3Q &7Q resistors are in series. Their resultant resigtasc
10Q

(i) 10Q and are‘in parallel and their resultanb{®

(i) 5Q.and5Q are in series and are parallel @@

35. Ans.3

Sol: X L :>E: L
R 100-1, ~ 3 100-,

200- 4, = 3,= 200 §

|, =40cm
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37:

38.
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2
Sr=f |- FA_RT
A

p P

22 (0.7x10%)°
=ax 55" 1 = 2gmm
7 22x10

As the P.D. betweend and 3 (in parallel) are the same V =i,R =i,R;

4x1amp =3 xi :ilng

Total resistance of@ and = 12/7 Q [SinceR= R1R1+R2R2

Current in MQP (upper one) 1;+g:£A

As V= iR P.D. _172x—;_4v

Current in MNP =—— —ﬁ—EA
1.25 5 5
16 16

U P.Dacross © = EA><]_Q —Evolt
= P.D across @ = 3.2 volt

Percentage change in Iengﬂ%_L x100=1C

[] |_:01

But the area also decreases by 0.1

Mass =olA=V,. Inl +In A =In mass
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40.
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Length increases by 01., resistance increases dareases by 0.1, then also
resistance will increase. Total increase in reststds approximately 1.2 times,
due to increase in length and decrease in areaspguific resistance does not

change.

[In the question, the length 110cm & 100cmiaterchanged as > Rgfr

]

Without being short circuited through R, only thetery £ is.balanced.

ez—xllzxxl2
L L
Re :XX1OO
R+r L
. . (R+r) L2110
Dividing eqn, (i) and (ii ,(—:—
g eqn, () and (i)~ —=2 =5~

r_110 r _110.-10(
Slt—=—o—sF—-——

R 100 R 100. 10(

:r:R.E:B. ASR=10Q:r=1Q
100 10

A R
AMAAW 4

Toig A
E—<—| I——'\/\/\/\/\/\,—<—_ F
nog i h

ir/

i
D ry £a ¢

Applying Kirchhoff's equation to the loop ABFE,

('il + |2)R - i1r1 + El:O
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Or & - (|1 + |2) R - ilrl =0

41. Total length of wire 27
= 27rx10x 107

= 2mx10'm

Total resistance 2/7x10*x 12

1
L Resistance of each part—2=m<122—xlo:1.27ﬂ

As two are parts in parallél R, :gz 0:6 7Q

42.

s [

V = £_|r, equation (1) is in the form of y=c-mx (2)
Comparing (1) and (2)

[ Slope = -r, (internal resistance)

Vmax = €mfe  This is intercept of the y-axis.

L Slope is negative.

-+ | decrease as R increases.
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43. Energy=2eV =ek
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