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CURRENT ELECTRICITY

In the circuit shown below, a voltmeter of internal resistance R, when connected acr oss B
and C reads 100/3 volts. Neglecting the internal resistance of the battery, the value of R
is

06
noF — B

06

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

A cdll in secondary circuit gives null deflection for 2.5 m 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:

1) 3.5m 2) 3m 3) 2.75m 4) 2.0m

A current of 2 A flows in an éectric circuit as shown in figure. The potential difference
(Vg —Vs)m in volts (VR and Vgare potentialsat R and Srespectively) is

30 7
P Q
24 24
702 30
8
-4 2 +2 3 +4 4 -2

When a battery connected across a resistor of 166}, the voltage across the resistor is 12 V.
When the same battery is connected across a resistor of 1063, voltage acrossit is11V. The
internal resistance of the battery in Ohmsis

10 20 25 30
VD @ — ) — @ =

Two unknown resistance X and Y are connected to left and right gaps of a meter bridge
and the balancing point is obtained at 80 cm from left. When a 108 resistance is connected
in parallel to X, the balancing point is 50 cm from left. The values of X and Y respectively
are

(1) 40Q, 9Q (2) 30Q, 7.5Q (3) 20, 6Q (4) 10 Q, 3Q
The current in a circuit containing a battery connected to 2 resistance is 0.9 A. When a

resistance of 763 connected to the same battery, the current observed in the circuit is 0.3A.
Then theinternal resistance of the battery is

(1) 01Q (2) 05Q (3 1Q (4) Zero
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One end each of aresistance ‘r’ capacitance C and resistance ‘2r’ are connected together.
The other ends are respectively connected to the positive terminals of the batteriesP, Q, R
having respectively em.f s E, E and 2E. The negative terminals of the batteries are then
connected together. In this circuit, with steady current the potential drop across the
capacitanceis:

E E 2E
1) — 2 = 3 — 4)E
)3 ) S ) 3 )

Twelve cells, each having em.f ‘E’ volts are connected in series and are kept in a closed
box. Some of these cells are wrongly connected with positive and negative terminals
reversed. This 12 cell battery isconnected in serieswith an ammeter, an external resistance
‘R’ ohms and a two-cell battery (two cells of the same type used earlier, connected
perfectly in series). The current in the circuit when the 12-cell battery and 2-cell battery
aid each other. Then the number of cellsin 12-cells battery that are connected wrongly is

1) 4 2)3 3)2 4)1

A 6V cel with 0.5Q internal resistance, a 10V cell with 1Q internal resistance and a
12 Q external resistance are connected in parallel. The 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 in the left gap and a pair of resistances P and
Qintheright gap. M easured from the left, the balance point is 37.5 cm when Pand Q are
in seriesand 71.4 cm when they are parallel. Thevaluesof P and Q (in) are

1) 40; 10 2) 35: 15 3) 30; 20 4) 25; 25

‘n’ conducting wires of same dimensions but having resistivities 1, 2, 3,...n are connected
in series. The equivalent resistivity of the combination is

i) g N*1 g N+l g 2N

1)
2 2 2n n+1

Two cells A and B are connected in the secondary circuit of a potentiometer one at atime
and the balancing length arerespectively 400cm and 440 cm. Thee.m.f. of thecell A is
1.08 volt. The em.f. of the second cell B in voltsis

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

In a potentiometer experiment, the balancing length with a cell is 560 cm. When an
external resistance of 10 ohm is connected in parallel to the cell the balancing length
changes by 60cm. Theinternal resistance of thecell in ohmsis

1) 3.6 2) 2.4 3)1.2 4)0.6
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Two resistances of 4002 and 8002 are connected in series with 6 volt battery of
negligible internal resistance. A voltmeter of resistance 10,000Q is used to measure the
potential difference across400Q2. The error in the measurement of potential differencein
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 a potentiometer experiment. When an
external resistance of 10 is connected in parallel to the cell the balancing length changes
by 60 cm. Theinternal resistance of the cell in ohmsis

1) 1.6 2)14 3) 1.2 4) 0.12

A conductor of resistance 3 ohm isstretched uniformly till itslength isdoubled. Thewire
now is bent in the form of an equilateral triangle. The effective resistance between the
ends of any side of thetrianglein ohmsis

1) 3 a% 3)2 4)1

A uniform conductor of resistance R is cut into 20 equal pieces. Half of them are joined
in series and the remaining halves of them are connected in parallel. If the two
combinationsarejoined in series, the effective resistance of all the piecesis

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

Two wires of equal diameters, of resistivities p 1, p 2 and lengths x1 and xo respectively

arejoined in series. The equivalent resistivity of the combination is

1) Pt 0% 2) PiX — PrX 3) P+ 0% 4) P — P %
X+ X X=X X+ X X =%

A flash light lamp is marked 3.5V and 0.28A. The filament temperature is 425°C. The
filament resistance of 0°C is 4Q. Then, the temper atur e coefficient of resistance of the
material of the filament is:

1) 8.5x10°/ K 2) 35x10°/K 3) 0.5x10°/ K 4) 5x10°%/ K
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| and V arerespectively the current and voltage in a metal wire of resistance'R'. Two |-V
graphs at two different temperatures T, and T, are given in the graph. Then

| T,

T?

\%
D T=T (T >T, ) T,<T, (4) T,= 2T,

A projector lamp can be used at a maximum voltage of 60 V, its resistance is 20Q2, the
seriesresistance (in ohms) required to operate thelamp from a 75V supply is

(12 (23 (34 (45

A teacher asked a student to connect ‘N’ cells each of em.f. ‘€ in series to get a total
e.m.f. of Ne. While connecting, the student, by mistake, reversed the polarity of ‘n’ cells.
Thetotal em.f. of the resulting series combination is:

1) e(N—gj 2) e(N-n) 3) e(N-2n) 4) eN

Two wires A and B, made of same material and having their lengthsin theratio6: 1 are
connected in series. The potential differences acrossthewiresare 3V and 2V respectively.

If r, and r; radii of A and B respectively then fs jg
r./-\
1)

2) 31 42

NI
NP

For a chosen non-zero value of voltage, there can be more than one value of current in:
1) Copper wire 2) Thermistor 3) Zener diode 4) Manganine wire

The temperature coefficient resistivity of a material is 0.0004/K. When the temperature
of the material isincreased by 50° C, itsresistivity increases by 2 x 10-8 ohm-meter. The
initial resistivity of the material in ohm-meter is

1) 50 x10°® 2) 90x10°® 3) 100x 10°° 4) 200x10°®
Two cells with the same EMF ‘E” and different internal resistances r; and r, are

connected in series to an external resistance R. The value of R so that the potential
difference acrossthefirst cell bezerois

1) Jrr, 2) ry+r; 3)ri-r; 3) %
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Three unequal resistorsin 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
resistancesin ohmsis

1)4 2)6 38 4) 12

In potentiometer experiment a cell of emf. 1.5 V connected in the secondary circuit gives
a balancing length of 165cm of the wire. |f aresistance of 5 is connected parallel to the
cell, the balancing length of thewireis 150cm. Theinternal resistance of the céll is

1)5 2)15 3)1 4)05

The sides of a rectangular block are 2cm, 3cm and 4cm. The ratio of the maximum to
minimum resistance between its parallel facesis

1)4 2)3 3)2 4)1

Three equal resistances each of 3 arein seriesand connected to a cell of internal
resistance oneohm. If theseresistancesarein parallel and connected to the same cell,
then theratio of the respective currentsthrough the electric circuitsin the two casesis

1 1 1 1
1) = 2) = 3) = 4) =
)8 )7 )5 )3

An ideal battery of emf 2V and a seriesresistance R are connected in the primary circuit
of a potentiometer of length 1m and resistance 5Q. The value of R to give a potential
difference of 5mV across the 10cm of potentiometer wireis

1) 180Q 2) 190Q 3) 195Q 4) 200Q

A nichrome wire 50cm long and one squar e millimeter cross-section carries a current of
4A when connected to a 2V battery. Theresistivity of nichromewirein ohm-meter is

1) 1x 106 2)4x 1077 3)3x 1077 4)2x 1077

When aresistor of 118 is connected in serieswith an electric cell, the current flowingin it
is0.5A. Instead when aresistor of 56 is connected to the same electric cell in series the
current increases by 0.4A. Theinternal resistance of the cell is

1) 1.5 2)2 3)25 4) 35

Four resistances 10, 5, 7 and 3 are connected so that they form the sides of a rectangle
AB, BC, CD and DA respectively. Another resistance of 10 is connected across the
diagonal AC. The equivalent resistance between A and B is

1) 2 2)5 3)7 4) 10
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In ameter bridge experiment, theratio of the left gap resistanceto right gap resistance is
2:3, the balance point from left is

1) 60 cm 2) 50 cm 3) 40 cm 4) 20 cm

An aluminium [ p=22x10°Qm| wire of a diameter 1.4 mm is used to make a 40
resistor. Thelength of thewireis

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 source. The potential difference between the points M
and N is

Pl M
i
050 | N 10
L —
050
1) 0.5 volt 2) 3.2 volt 3) L5 volt 4) 1.0 volt

A wire of a certain material is stretched slowly by ten percent. Its new resistance and
specific resistance become r espectively

1) Both remain the same 2) 1.1times, 1.1 times
3) 1.2times, 1.1 times 4) 1.21 times, same

A cell can be balanced against 110cm and 100cm of potentiometer wire, respectively with
and without being short circuited through aresistance of 10Q. Itsinternal resistanceis

1) 2.0 ohm 2) zero 3) 1.0 ohm 4) 0.5 ohm

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

1) &, —i,r,—g—-i,=0 2)-&,—(i,+i,)R+i,r,=0

3) &, —(i,+i,)R+i,r, =0 4) g —(i,+i,)R-i,;r, =0
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A wire of resistance 12 ohms per meter is bent to form a complete circle of radius 10cm.
The resistance between its two diametrically opposite points A and B as shown in the
figureis

.
-
twy

1) 30 2) 67Q 3) 6Q 4) 0.67Q

A student measures the terminal potential difference (V) of a cell (of emf £ and internal
resistance r) as a function of the current (I) flowing through it. The slope, and inter cept,
of the graph between V and |, then, respectively, equal

1)—+and & 2rand-¢ 3)-¢ andr 4) £ and—

The mean free path of electronsin a metal is 4 x 10® m. The eectric field which can give
on an average 2 €V energy to an electron in the metal will bein unitsV/m

1) 5x 10 2)8x 10 3) 5x 10’ 4)8x 107
Theimportant difference between manganin and nichromeis

1) Manganine is ametal and Nichrome is a non- metal

2) Temperature coefficient of resistance a. is high for manganin and low for nichrome
3)a islow for manganin and high for nichrome

4) Nichrome is an alloy and manganuin is an element

Theelectric current passing through a metallic wire produces heat because
1) collision conduction electrons with each other

2) collision of atoms of the metal with each other

3) the energy released in the ionization of the atoms of the metal

4) collision of conduction e ectrons with the atoms of the metallic wire

The number of electrons crossing per sec. Any section of a conductor carrying a current
of 3.2 amp and normal to the direction of flow is

1) 3x 10" 2) 3.2x10" 3) 10" 4) 2 x 10"

A metallic block has no potential difference applied acrossit. Then the mean velocity of a
freeeectronis

1) Proportional to T 2) proportional to VT

3) zero 4) finite but independent of temperature
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A steady current is passing through alinear conductor of non-uniform cross-section. The
net quantity of charge passing any cross-section per second is

1) more at larger area of cross-section

2) same at any cross-section

3) more at smaller area of cross-section

4) none of these

At absolute zero silver wire behaves as

1) Super conductor  2) semiconductor 3) perfect insulator  4) semi insulator
Potentiometer wireis made of manganin becauseit has

1) high conductivity
2) negligible melting point

3) high temperature coefficient of resistance

4) negligibly small temperature coefficient of resistance

Thermistor is

1) Semi conductor  2) insulator 3) conductor 4) none
Thefigure showsthe variation of

V with | at temperaturesT; and T
(T1—T,) isproportional to

1) Tan20 2) Tano 3) Sino
A ther mistor isa semi conductor whose eectric resistance

1) isindependent of temperature
2) increases with temperature

3) decreases with temperature
4) first increases and then decreases

A copper wireisstretched to increaseitslength by 0.2%. The percentage of increasein
itsresistanceis

1) 0.2 2) 0.4 3) 0.04 4) 0.02

Two wires of equal diametersand of resistivities@, and @2 and lengths x; and x»
respectively arejoined in series. The equivalent resistivity of the combination is

1) P1Xq1 +pPaXy 2) P1X2 —P2Xy 3) P1Xo +PoXy 4) P1X1 —PoXp
X1+ Xy X1 =Xy X1+ Xy X1 =Xy
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A certain piece of copper isto be shaped into a conductor of minimum resistance. Its
length and diameter should be respectively

L, D 2)2L,D 3)L,2D 4) 2L,D/2
When current flows through a conductor, itstemperature
1) Increases 2) decreases 3) remains same 4) none

Two resistances R; and R, are made of different materials. The temperatur e coefficient
of resistance of material R; is o and that of material R, is-B. Theresistance of the series

combination of R; and R, will not change with temperatureif Ri/R; isequal to
1) a/p 2) (o+B)(c—PB) 3) (02 +B2)/20p 4) Bla

Aluminium (@ = 4% 10°K™) resistance of 608 and carbon (@ =—-0.5% 10°K ™) resistance
of 400 are connected in parallel. The combination is heated. The effective resistance

1) Greater than 24Q 2) Lessthan 24 Q

3) Greater than 40 Q 4) Greater than 100Q2
Constantan wireisused for making standard resistance because it has

1) low specific resistance 2)high specific resistance

3) negligible temperature coefficient of resistance 4)high melting point

The heating element in an electriciron is made of

1) nichrome 2) iron 3) constantan 4) tungsten
Theinternal resistance of a battery does not depend 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 em.f. ¢ and internal resistancer, are connected in parallel acrossa
resistor R. The power delivered to theresistor ismaximum if R isequal to

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

n cellsof each em.f ‘E’ and internal resistancer are connected to an external resistance R
in series. But one cell is connected in rever se polarity. Then the current i will be obtained
by the formula

1)j={n=2E 2)i=_(1=2E 3)i= (n-2E 4)i= _(0=1E

nR+r

R+(n-2)r R+nr R=(n-1)r
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In a closed circuit, the em.f and internal resistance of the generator are € and r
respectively. If the external resistancein thecircuit isR, the Ohm’slaw hastheform

1) | = ¢/(R+1) 2)1=¢lR 3l=cel 4)1=¢lRr

A cell of em.f. @ is connected across a resistancer. The potential difference between the
terminals of thecell isfound tobeV. Theinternal resistance of the cell must be

) 2(s—rV)V 2)2(s;V)r 3)$ A(e-V)r

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

1) 1V 2) 36V 3) U6V 4) 6V

If n resistors each of 10 ohm resistance are first connected in parallel and then in series,
theratio of resultant resistances will be

Hn1 2n% 1 311 4) 1: n?

When three resistors of resistances 3, 4, 5Q are connected in parallel, the current
through them arein theratio

1) 3:4:5 2)5:4:3 3) 20:15:12 4) 12:15:20

The equivalent resistance of resistorsin seriesis 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 the component resistors

4) equal to the sum of the component resistors

If a copper wireisstretched so that itslength increases by 0.2%. Then itsresistance
1) increases by 0.2% 2) increases by 0.4%

3) decreases by 0.2% 4) decreases by 0.4%

A 10 m long potentiometer wire with resistance 2 ohm per metre is connected to an
accumulator. On doubling the radius of the wire, keeping its length same, the value of
potential gradient will become

1) half 2) double 3) one fourth 4) unchanged
Back emf of acell isdueto
1) Electrolytic polarization 2) peltier effect

3) magnetic effect of current 4) none
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In gasesthechargecarriersare

1) Electrons 2) ions 3) proton 4) neutron
Kirchoffs second law is based on the law of conservation of

1) charge 2) energy

3) momentum 4) sum of mass and energy

The purpose of high resistance in meter bridge circuit is

1) To get accurate balance point

2) To save the current

3) To protect the galvanometer from damage

4) To change the direction of current

The purpose of commutator in potentiometer experiment is

1) To protect the meter from the damage

2) To control the strength of the current

3) To reverse the current through out the circuit

4) To change the direction of current passing through the galvanometer

The Wheatstone bridge is most sensitive when thearm ratio is

1) Equal to one 2) ten 3) greater thanone  4) less than one

Thefour resistances P, Q, R and Sof awheat stone'sbridge are 4, 0, 20 and 2000
respectively. To balance the bridge

1) % Q to be connected in parallel to 200 Q
2) ? Q) to be connected in seriesto 200 Q
3) 4 Q to be connected in seriesto 20 Q

4) % Q to be connected in series with 10 Q

A serieshigh resistanceis preferable to a shunt resistance 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 through the meter in an unbalanced potentiometer

4) High resistance are easily available
www.sakshieducation.com
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Thea and @ of the potentiometer wire must be
1) high and low 2) low and high 3) low and low 4) high and high
A potentiometer issuperior to voltmeter for measuring a potential because

1) Voltmeter has high resistance
2) Resistance of potentiometer wireis quite low

3) Potentiommeter dose not draw any current from the unknown source of e.m.f. to be
measured

4) Sensitivity of potentiometer is higher than that of a voltmeter

The potential gradient isdefined 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)potentia at any end of the wire

In a potentiometer experiment, at null point, current does not flow in the
1) Galvanometer circuit 2) potentiometer wire

3) Primary circuit 4) cell

If theem.f of a sourcein the primary circuit of the potentiometer isincreased three
times, then the value of the potential gradient will be

1) 9 times 2) 6 times 3) 3times 4) /3 times
The sensitiveness of a potentiometer can be increased by

1) decreasing the length of itswire

2) increasing the em.f. of the battery in the primary circuit

3) decreasing the potential gradient onitswire

4)increasing the potential gradient on itswire

In a potentiometer of ten wires, the balance point isobtained on the sixth wire. To shift
the balance point to eighth wire, we should

1) increase resistance in the primary circuit 2) decrease resistance in the primary circuit
3)decrease resistance in series with the cell whose e.m.f. has to be measured

4) increase resistance in series with the cell whose em.f has to be measured
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i-v graph for ametal at temperaturest,, t, tz areasshown. Then highest temperatureis

1) t]_ 2) tZ i ts t
ta
3)t3 4) All are equal T
Y%

Thevariation of current (i) with potential difference (V) for a metallic conductor is
shown inthegraph. Theslope of the graph will be moreif

1) wire of half length isused

2) wire of double the area of cross section is used '

3) the experiment is performenced at higher temperature i

4) the resistance of the wire is 4Q

The V-l graph for a conductor at temperature T, and T, are as shown in thefigure.
Then (T>-T,) isproportional to v

1) Cos26 2) sin26 9; 2 T

3) Cot 26 4) tan 26 ,

A curveisshown in thefigure. Thisisgraph between V and I. This curve belongsto

1) resistance obeying ohm's law 2) diode | .

3) heated carbon resistance bulb 4) thyristor O&

A serieshigh resistance is preferableto a shunt resistancein the galvanome;/er circuit of
potentiometer, because

1) shunt resistance are costly

2) shunt resistance damage the meter

3) the series resistance reduces the current through the meter in an unbalanced potentiometer
4) high resistance are easily available

If the radius of a potentiometer wireisincreasesfour times, keeping itslength constant
then the value of its potential gradient will become

1) half 2) two times 3) four times 4) constant

Metal wireisconnected in the left gap, semiconductor isconnected in theright gap of
Meter Bridge and balancing point isfound. Both are heated so that changes of resistances
in them are same. Then the balancing point

1) will not shift 2) shifts towards left
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3) shifts towards right 4) depends on rise of temperatures

In meter bridge experiment, the known and unknown resistancesin the two gapsare
interchanged. Theerror soremoved is

1) end correction 2) index error

3) due to temperature effect 4) random error

Choose the correct statement in the following

A: Thermister isa 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 aretrue 4) Both A and B arefalse

Match the following:

List-1 List—11

a) Potentiometer €) For measuring current

b) Meter bridge f) For measuring internal resistance

c) Ammeter g) For measuring specific resistance of wire
d) Voltmeter h) For measuring potential difference

1) af, b—g,ce d-h 2) ag, b—e cf,d-h

3) ah, b—e cf,d—g 4) ah, bf,c—-e,d—g

Match the following:

List—1 List—11

a) Thermister €) High positive ‘@&

b) Carbon f)@almost zero

¢) Nichrome g) Either positiveis negative ‘@
d) Constantan, manganin h) Negative ‘@&

1) ag,b-h,ced-A 2) ah, b—g,ced-f

3) ae, b, c—g,d-h 4) a—-, b—g,ch,d -
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Match the following:

List —1 List —11
a) Charging cell eVv=0
b) Discharging cell f)V=E
c) Cell short circuited gV<E
d) Cell in open circuit f)V>E
1)ag,b-h,ced-A 2) ag, b—e c-h,dA
3) af, b—g,ch,d—e 4) ah, b—g, c—e, d -

Match the following:

List-1

a) Reciprocal of resistance

b) Reciprocal of resistivity

¢) Resistance of a wire of unit length and unit cross section

d) Drift velocity per unit electric field

List—11

e) Resistivity

f) Current density per conduction electron chargein unit volume
g) Electric conductance

h) Conductivity

1) ah, b—g, c—=e df 2) a—g, b, cf,d—e
3) ah, b—g, ¢, d-e 4) a—g, b-h, c—e, dA

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

1) If both Assertion and Reason are true and Reason is correct explanation of Assertion.

2) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion.
3) If Assertion istrue but Reason isfalse.

4) |If Assertionisfalse but Reason istrue.

[A]: In ametrebridge copper wire is connected in the left gap and silicais connected in the
right gap, when the temperature of both wires increases, balancing point shifts to right.

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

[A]: In a potentiometer; if emf of primary cell is decreased and length of the wire is increased,
its sengitivity increases.
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[R]: Sensitivity is more for low potentied gradient.

103. [A]: Inany junction of aclosed network. Algebraic sum of various currentsis zero.
[R]: Current can not be stored. It must flow on.
104. [A]: In a balanced wheatstone's bridge, if galvanometer and battery are interchanged, the
balancing condition is not disturbed.
[R]: The balancing condition of a wheatstone bridge goes not depend on resistances.
105. [A]: Junction diodes, transistors are ohmic resistors.
[R]: For aohmic resistor, voltage current graph is a straight line passing through origin.
106. [A]: Kirchhoff’sjunction law follows from conservation of charge.
[R]: Kirchhoff’s loop law follows from conservative nature of electric field.
107. [A]: Alloys like constantan and nichrome are used for making resistance wires used in
resistance boxes where pure metals are used for making connection wires.
[R]: Specific resistance of the alloys like constantan, nichrome is quite high whereas specific
resistance of pure metalsis|ow.
108. [A]: External potential difference is more than the em.f of a cell when current flows in
opposite direction.
[R]: Internal resistance of the cell opposes current in either direction
109. [A]: The temperature coefficient of resistance is aways positive.
[R]: On increasing the temperature the resistance of metals and alloys increases.
110. [A]: When the radius of a copper wireis doubled, its specific resistance gets increased.
[R]: Specific resistance isindependent of cross-section of material used.
KEY:
1) 312 33 3 49 2 5 26 277 1 8 1 9 3 10 3
11) 1 12) 2 :13) 3 14 4 150 3 :16) 2 i17) 3 18) 1 :19) 4 20) 3
21) 4 22) 3 23 2 24 3 25 3 26 3 27) 2 28 4 290 1 30 3
31) 3 :32) 1 33) 3 34) 2 3 3 :36) 3 :37) 2 .38 4 :3) 3 .40 4
41) 4 42) 1 :43) 3 44) 3 45 1 146) 4 470 1 48 2 490 1 50 3
51) 1 52) 2 53) 3 54 2 55 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 68 4 69 3 70 4
71) 2 :72) 4 73 1 74 2 75 2 :76) 3770 4178 1 79 1 80 3
81) 2 8) 3 83 1 84) 1 :8) 3 :8) 3 :87) 1 8) 1 8) 3 9) 3
91) 3 92) 3 193) 4 94 3 95 1 :96 2 :97) 1 98 1 :99) 4 9100) 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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Sol:

Sol:

3.

Sol:
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SOLUTIONS

Ans: 3

From the given circuit,

50R1R

'R =50: =1:
RiR 50+ R 50+R

[sihce50 and R arein paralel and seriesto 50 |

R
50+R

sV, =1

[current is same as they are in series)

( b j

50+R 100= 100
R 3

1+

( 50+ Rj

Given .. R=50kQ

=V, =

Ans: 3
From the Principle of potentiometer val

For 10m long potentiometer wire, the balancing length is2.5 m

11(2.5
For 11m long potentiometer wire, the balancing length is (10 ) =2.75m

Ans. 3

Currrent divides equally and equal to 1A in each arm

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

Potential a Ris V, =7V
Potential at SisV, =10-7=3V
sV =7-3=4v

Hence (3) isthe correct choice
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4.  Ans 2
Sol:  Potential V=iR —i-=—t_
R+r
V=iR
R+r
12= E X16 .o Q)
16+r
11=—F %10, @)
10+r
r :§Q Dividing (1) & (2)
5 Ans 2
Sol:  From the principle of meter bridge P 1
Q 100-I
X=4Y i Q)
X10 50 _
(X+10)Y 50
X10 4
—~ =1
(X +10) X
40= X +10
X =30Q
y=2-2_750
4 4
Hence (2) isthe correct choice
6. Ans 2
Solf i = = E since i = E __ EM_F
R+r R +r R+r Total resistance
_E
09 _2+4r _7+1 3:ﬂ:>6+3r:7+r
03 E  2+r 2+r
T+r

2r:1:>r:%:0.5£2

Hence (2) isthe correct choice
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B '
A iE

As acapacitor is connected thereis no current in second brach, in steady state.

. Current through the outer loop i = 2E-E_E
2r+r  3r
L E 4E
.~.Potential difference across upper branch = E + (3—] r= 3
r

Thisisalso p.d. through middle branch

.~.P.d. across capacitor = 4E_ E

E
3

8. Ans. 4

Sol:  Let no. of cells be wrongly connected isn

i1:12E—2nE+2E:3 0
R
i2:12E—2£E—2E:2 )

Dividing (1) & (2)
12-2n+2 3
0700, 2657
14-2n_3
10-2n 2

7—n

3
5-n 2

14-2n=15-3n

n=1
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Sol:

10.

Sol:
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Ans. 3

] I.ﬁff A
ET i~ 0.562

De— |Luc

F—{—MM—QI
b o+, 1202 E

Potential difference across

AB, CD & EF are same. Applying Kirchoff's Laws
6—0.5i, =10—i, =12(i, +i,)

From above equation i, = 2.87A

Ans: 3

If P& Qarein series

30 375

From (1) & (2)
R, =30Q, R, =20Q
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11.

Sol:

12.

Sol:

13.

Sol:

14.

Sol:
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Ans. 1

We know that R = 'O—AI\‘

When ‘n’ conducting wires of same dimensions but having resistivities 1, 2, 3...... nare
connected in series.

n(n+1
:p_L:L(1+2+3+ ..... n):p—LZLX (n+1)
A A A A 2

_ o n(n+1)
= Equivalent resistivity pzT
Ans. 2
Ez'_leZ:Ell_z _1.08x 20 _1 188
E, |, I, 400
Ans. 3

_R(l,-1,) 10x60

r= 1.2Q
I, 500

Since |, -1, =60 and |, =560cm
-1, =560-60

-1, =500 cm

Ans: 4

The expected voltage drop across 400Q2 resistor is

V=240 ot
400+ 800

When the volt meter isincluded in parallel, the combined resistance of 400€2 and 10000€2 is
400x10000 40000

=384.6Q
10400 104
The voltage drop is V' = _6x3846 _ 1.948
384.6+800

AV =V -V*'=2-1.948=0.052V
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15.

Sol:

16.

Sol:

17.

Sol:
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Ans. 3

10r
10+r

When 10Q resistance is connected in parallel, the effective resistance to be balanced is

Since the resistance is connected in parallel,
R, <R andl, <I,. Hence |, =1, —50

= 560-60

=500 cm

560 _ 500 (10+r)
r 10r

=r=12Q
Ans. 2

RoA P _ Pt

= where the volume does not change on stretching
A A volume

The new resistance

21\
R-PA) _4rax3-120
volume

Each side will have resistance 4Q

Two sides in series have resistance 8Q2 and the third side of resistance 4Q isin paralédl.

The effective resistance = 4L8 = §Q

4+8 3
Ans: 3

Each part has resistance 2—%

10 parts in series have total resistancelez%:g. The remaining 10 parts in parallel have

. 1 R R
resistance—x—=——.
10 20 200
The resistance of these two combinationsin seriesis E+i = 10&
2 200 200
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18. Ans 1
Sol:  Equivalent resistance of the combination
R=Ri+ R, [Asthey arein series]

PAtX) _ pX %

r? ar®  r?

= PN T L%

Pe X+ %

19. Ans. 4

Sol:  Given resistance at 425°C

vV 35
=—=——=125Q
R I 028

Resistanceat 0°C R =4Q

_R-R —12'5_4=5><10’3/K

R(At)  4(425)

20. Ans. 3
Sol: V=iR

For given voltage i «< %

Resistance increase with increase of temperature and temperature are inversely proportional to

voltages.

ST <T,
21. Ans4
Sol: i:!
R

For 60V, 20Q2 resistanceisrequired

For 75V i.e., extra15V isrequired
i_V, N 60 75

R R 20 R
R,=25
The required additional resistanceis 25-20 =5 Q

www.sakshieducation.com



www.sakshieducation.com

22. Ans: 3
Sol:  Total emf = Ne
Present emf =(N—2n)e
When n cells reversely connected the emf of 2n cells get cancelled.

23. Ans. 2

Sol:  Ratio of potentias %zﬁzﬁ

2
I 2
2 2'A

[Asthey are connected in series current is same]j

2
iAZiB.'.Rzgjﬁzl_lxr%
A R, Iz I
3_6%
2 1r}
e 1
2

24. Ans:( 3) All semi conductors devices give more than one current value for a given voltage.

25. Ans. 3

Sol:  p,=p,(1+0aAB) where = isthe coefficient of resistivity?

_P=p_ 2x10°

= = =
PL=T0A0  0.0004%50
=100x10°%Q—-m
26. Ans: 3
ol Q= 2E _ Total EM.F.
R+r+r, Total resistance
Vl:E—”'l:E—i
R+r +r,
E(R+r,-1,) . .
=——*° =0 [Since p.d. acrossfirst cell = 0]
(R+1+1,)
= R+r,-1,=0 =>R=r-r,
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27. Ans 2
Sol: i:i+i+i
R R 2R R
1 1 3
> —=—+—
R R 2R
:>1—L=i:>R1: 2R,

2-R, R 2R, -3
If R,=3 then R =2Q
~R=2Q
R, =6Q
R,=3Q
. Largest resistance = 6Q2

28. Ans 4
| |

Sol: 1 =2
R R

If r isthe internal resistance of the cell,

S _ 165 _ 150(5+r)
5+r r 5r

R, =

Sol: R= %I The dimensions of the block are 2x3x4

b x4 2
R = Plua _px4_2p

A. 2x3 3
R, _Pluin _PX2_p
" A 3x4 6
ﬁ:4

Rmin
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30. Ans: 3
Sol:  Inthe seriesarrangement, R =(3x3)+1=10Q

vV VvV
h=—=— (@
R 10
In the parallel arrangement, 1:1+E+l:1
R 3 3 3

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

V.V

gy @

Dividing (1) & (2) :_l:_

2

gl

31. Ans 3

Sol:  Voltage drop across the potentiometer wireis

V= 5><10’3><@ =0.05v
10

2

Current, i=——=——
R+5 R+5

Where R = Series Resistance

V =iR, where R’ = resistance of potentiometer wire

0.05= 2 x5
R+5
= R=195Q
32. Ans 1
—6
so: R=£s ,-RAV A_2 A0
A [ I I 4 05
=10°Q-m
33. Ans 3

Sol:  Sincethe same cell isused,
V=i (R+r)=i,(R+r)

= 0.5(11+R) = (0.5+0.4) (5+T)

=T =25Q
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34. Ans 2
Sol:

(i) From the circuit, 3Q & 7Q resistors are in series. Their resultant resistance is 10Q
(if) 10Q2 and arein paralel and their resultant is 5Q
(iii) 5Q and 5Q arein seriesand are parallel t010Q

35. Ans.3

X 2

R 100—I, 3 1001,

200-2l, =3, = 200=9l,
[, =40cm

2
36. SR:%:I:R—A:RM

p P

22 (O.7><1O"3)2
=4x—x—————=280m
7 2.2x10°®

37:  AstheP.D. between 4Q and 3Q (in parallel) arethe same =V =i,R =i,R,

4xlamp=3xi; :il:gA
Total resistance of 4Q and 3Q=12/7 Q [Since R= RR ]
R+R,
. 4 7
Current in MQP (upper one) = 1+§ =§A
AsV=iR~PD.=2xl-av  curentinmnp= 4 -2X4_10,
7 3 125 5 5

. P.Dacross1Q = 1—56Ax1£2:%volt = P.Dacross1Q =3.2volt
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39.

40.
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Percentage changein length = A—Ll'xloo =10

Al—l =01

But the area also decreases by 0.1

Mass= plA=V, Inl +InA =Inmass
Al AA Al —-AA
S—t—=0=>—=—

I A I

Length increases by 01., resistance increases, area decreases by 0.1, then also resistance will
increase. Total increase in resistance is approximately 1.2 times, due to increase in length and
decrease in area. But specific resistance does not change.

[In the question, the length 110cm & 100cm are interchanged as ¢ > Rg_R ]
+r
Without being short circuited through R, only the battery € is balanced.

\% \%
g:tXIl:IXIZ

_ R V. 100
R+r L
Dividing eqn, (i) and (i), {110
’ ’ 100

r 110 r 110 100
=>l+bh—=—==-=>_~__"7
R 100 R 100 100

:r:R£=E. AsR=10Q:r=1Q
100 10

A R
AW B

HPRTY.
i .
E—<—| AN —€— F
iy e r i
1 1 1

iy ;

L
D Fa Fa c

Applying Kirchhoff’ s equation to the loop ABFE,
(-il + Iz)R -iqrg + 8120

Or &- (i1+ iz)R- iiry =0
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41. Total length of wire = 27r
= 27x10x10

= 27x10™*m

Total resistance = 27x10™"x12
-1
.. Resistance of each part = w =1.27Q2

Astwo are partsin parallel .. R, :gz 0.6 TQ

42.

V

—— E
IL——‘WW———’ - .

V = £€.|r, equation (1) isin the form of y=c-mx (2)
Comparing (1) and (2)
. Slope = -r, (internal resistance)
Vima = €mf e Thisisintercept of the y-axis.
. Slopeis negative.
~ | decrease as R increases.
43. Energy =2eV =eEA

Vv 2

:IZWZSX:L(Y V/m
X
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