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PRACTICE EXERCISES

SINGLE CORRECT CHOICE TYPE QUESTIONS

This section contains Single Correct Choice Type Questions. Each question has four choices (A), (B), (C) and (D), out of
which ONLY ONE is correct.

A conductor of area of cross-section A having charge
carriers, each having a charge g is subjected to a
potential V. The number density of charge carriers in
the conductor is n and the charge carriers along with
their random motion are moving with a velocity v. A
current I flows in the conductor. If | is the current
density, then

) |j

=nqV, in the direction of current flow.
(B) m = nqu, in the direction opposite to current flow.

(© m =nqV, in the direction perpendicular to cur-
rent flow.

(D) m =nqu, in the direction of current flow.

An electron in a hydrogen atom is considered to be
2
. : o€
revolving around a proton with a velocity n in a cir-
1

2
cular orbit of radius h— JIf I is the equivalent cur-

mez

rent, then
5 5
me me
A [=— B [=——
(4) 2mh’ (®) Amh®
2me’ fe°
C I: D I: —_—
(©) e (D) e

A milliammeter of range 10 mA and resistance 9 Q is
joined in a circuit as shown. The meter gives full scale
deflection for current | when A and B are used asits
terminals, i.e. current enters at A and leaves at B (C
is left isolated). The value of I is

9.0, 10 mA
010|090
A B c
(A) 100 mA (B) 900 mA
€ 1A D) L1A

The charge on a capacitor decreases 71 times in time ¢,
when it discharges through a circuit with a time con-
stant 7.

(A) t=n1 (B) t=rtlog,n

(C) t=1(log,n-1) (D) t=rlogg(1%]

A metal rod of radius a is concentric with a metal
cylindrical shell of radius b and length I. The space
between rod and cylinder is tightly packed with a high
resistance material of resistivity p. A battery having a
terminal voltage V' is connected across the combina-
tion as shown. Neglect resistance of rod and cylinder.
If I is the total current in the circuit then,

—h—

—d E:I
1B
I He| =V
v 2nlV
A [=— B -
A) p &) p(Inb-Ina)
4nlv v
C = D) [=—————
€ p(Inb-Ina) 4np(Inb-1na)

N identical light bulbs, each designed to draw P
power from a certain voltage supply, are joined in
series across that supply. The total power which they
will draw is

(A) NP (B) P
P P
© (D) N

Abattery E is connected in series to an ammeter and
a voltmeter such that the respective readings are A
and V . Now a resistance is joined in parallel with the
voltmeter. Then

(A) A increases, V decreases
(B) A decreases, V' increases
(C) A and V both decrease
(D) A and V both increase
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A conductor of area of cross section A having charge
carriers, each having a charge q is subjected to a
potential V' . The number density of charge carriers in
the conductor is n and the charge carriers (along with
their random motion) are moving with a velocity v.
If ¢ is the conductivity of the conductor and 7 is the
average relaxation time, then

A) T=—2- B ="
ng'o nq
2moe 1 mo

C T=——= D T=———

(©) i (D) 2

Along conductor of charge g, with charge density 4
is moving with a velocity 2v parallel to its own axis.
The conventional current due to motion of conductor
is I . Then

(A) 1:% (B) I=24

Q) I=iv (D) I=34v

An ideal battery is connected to a capacitor through a
voltmeter. The reading V' of the voltmeter is plotted
against time { . The V-t graph for this is given by

(A) v (B) v
S — t
© v D) v
e { t

In the circuit shown each battery is 5V and has an
internal resistance of 0.2 Q. The reading of the volt-
meteris V . Then V equals

ﬁ

(A) 5V
(©) 15V
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In the given circuit, as the sliding contact C is moved

fromAtoB
),
I C

A WWWWWMWWW— B

—a

(A) the readings of both the ammeter and the voltme-
ter remain constant

(B) the readings of both the ammeter and the voltme-
ter increase

(C) the reading of the ammeter remains constant but
that of the voltmeter increases

(D) the reading of the ammeter remains constant but
that of the voltmeter decreases

Two resistances R; and R, are made of different
materials. The temperature coefficient of the material
of R, is o and that of material of R, is —f . The resis-
tance of the series combination of R; and R, will not

R
change with temperature if R—l equals
2

[ at+p
(A) 5 ®) — 7
o’ + B B

(@) e o =

Sixteen resistors each of resistance 16 © are connected
in the circuit as shown. The net resistance between
ABis

AW

A B

(A) 1Q (B) 2Q
© 3Q (D) 4Q

When an unknown resistance is connected across a
series combination of two identical batteries, each of
1.5V, the current through the resistor is 1.0 A. When it
is connected across a parallel combination of the same
batteries, the current through it is 0.6 A. The internal
resistance of each battery is
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(A) ! Q (B) ! Q A o
—_ [— ry AM
5 4
1 1 6Q
© ;@ D) - Q >
3 2
Be MWW
In the circuit shown in figure, with steady current, the 40
potential drop across the capacitor must be (A) 45Q (B) 120
v ©) 540Q D) 200
—
I.VI ﬁ 21. When a resistor of 20 Q is connected across a battery,
' 3 the current is 0.5 A. When a resistor of 10 € is con-
| c nected across the same battery, the currentis 0.8 A. The
oV 2R emf and internal resistance of the battery are
v (A) IOV,EQ (B) 20\1,@9
(A) V (B) 5 3 3
v v © v, 7o o v, 20
© 3 @) = 3 3
22. In the network shown, the equivalent resistance
A galvanometer with 50 divisions on the scale has between A and B is
a resistance of 25 Q. A current of 2x10™* A gives a 30
deflection of one scale division. The additional series
resistance required to convert it into a voltmeter read-
ingup to25Vis Ao hQ,—-B
(A) 1200Q (B) 1225Q %Q» %
(C) 2475Q (D) 2500 Q
A cell has an emf of 1.5 V. When short circuited, it gives 60
a current of 3 A. The internal resistance of the cell is
4 3
(A) 05Q (B) 2.0Q (A) 3 Q (B) n Q
1
(€) 45Q D) — 24 17
0 —Q D) —Q
45 © @)
The ratio of currents as measured by ammeter i 93, Avoltmeter of range 1V has a resistance of 1000 Q. To
two cases (when the key is open and when the key is extend the range to 10 V, the additional series resis-
closed) is tance required is
R 2R
1000
(A) —Q (B) 1000 Q
K 9
R R (C) 9000 Q (D) 10000 ©
24. Aprimary cell has an emf of 1.5 V. When a 5 Q resistor
is connected across it, the current is 0.2 A. The internal
9 10 resistance of the cell is
A) = B) —
*) 8 ®) 11 (A) 05Q (B) 1.25Q
8 C) 25Q (D) 3.0Q
< - (D) None of these i
9 25. Three resistors of 2, 3€Q and 5 are connected

The equivalent resistance between A and B (of the
circuit shown) is

in parallel across a battery of 10 V and of negligible
internal resistance. The potential difference across the
3 Q resistor is
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(A) 2V
(C) 5V

(B) 3V
(D) 10V

A potentiometer wire of length 100 cm has a resistance
of 10 Q. It is connected in series with a resistance and
an accumulator of emf 2 V and of negligible internal
resistance. A source of emf 10 mV is balanced against a
40 cm length of the potentiometer wire. The value of
the external resistance is
(A) 395Q

(C) 405Q

(B) 790 Q
(D) 810Q

In the circuit diagram shown in figure, a fuse bulb can
cause all other bulbs to go out. Identify the bulb

OO0
- 0 ®©
T

(A) B
€ A

(B) C

(D) DorE

Two coils when connected in series have an equiva-
lent resistance of 18 Q and when connected in parallel

have a resistance of 4 Q. The possible values of resis-
tances for the coils is/are

(A) R =4Q;R,=14Q
(B) R =2Q,R,=16Q
€ R=12Q;R,=6Q
(D) R, =8Q,R,=10Q

If a wire is stretched to make it 0.1% longer, the per-
centage change in its resistance would be

(A) ZERO (B) 0.1%

(C) 0.2% (D) 0.4%

In the given circuit the steady state current through the
2 Q resistor is

40

I AW
8Q

o
<
n

(A) 0.6A
) 12A

(B) 09A
(D) 15A

In the circuit shown, the voltmeter has a large resis-
tance. The emf of the cell is E. The reading of the volt-
meter is
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6Q 4Q
4Q 6Q
0

E
A B) —
(A) zero (B) 10
E E
= Dy =
© - o

N identical cells, each of emf E and internal resis-
tance r, are joined in series to form a closed circuit.
The potential difference across any one cell is AV.
Then

(A) AV=E
N-1

A non-conducting ring of radius R has two positive
point charges lying diametrically opposite to each
other, each of magnitude Q . The ring rotates with an
angular velocity @.If I is the equivalent current then,

E
®) AV=—
(D) AV =0

(A) 1=Qv @) 1=22¢
s
©) 1=QT;° (D) 1=ZERO

Two cells A and B of emf 1.3V and 1.5V respec-
tively are arranged as shown in figure. The voltmeter
reads 1.45V. The voltmeter is assumed to be ideal.
Then

i
E1"r1
Ezllf'z
|I
B
(A) r=2n (B) r=3n
©) n=2n (D) rn=3n

A straight conductor of uniform cross-section carries a

d
time varying current which varies at the rate e I.1f

s is the specific charge that is carried by each charge
carrier of the conductor and [ is the length of the
conductor then the total force experienced by all the
charge carriers per unit length of the conductor due to
their drift velocities only is
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| i

(A) F=Is (B) =m

© F=! o) F=2
S S

A milliammeter of range 10 mA has a coil of resis-
tance 1Q . To use it as an ammeter of range 1 A, the
required shunt must have a resistance of

1
(A) —Q, connected in series
101
1 .
(B) ——1, connected in parallel
100
(@) 9%9, connected in parallel

1
(D) §Q, connected in series

To use the milliammeter of PROBLEM 36 as a voltme-
ter of range 10V, a resistance R is placed in series
with it. The value of R is

(A) 9Q, connected in parallel
(B) 99 Q, connected in series
(C) 999 Q, connected in series

(D) 1000 €, connected in parallel

N identical cells, each of emf E and internal resis-
tance r, are joined in series to form a closed circuit.
It is observed that mistakenly one cell has been joined
with its polarity reversed. The potential difference
across each cell, except the wrongly connected one is
AV . Then

2E N-1
(@) AV:(E]E (D) AV=(£]E
N N-2

A rod of length L has charge distributed on it such
that linear charge density A =kx, k is a constant and
x is the distance of a point from the end of the rod
where no charge exists. The rod has a mass m and the
mass distribution is uniform. The rod is now rotated
about an axis passing through the end of the rod
where no charge exists and this axis is perpendicular
to the length of the rod. If I is the equivalent current
then,

2
) 1=L@ (B) I=rklo
i
ke
) I=— (D) I=zero

4
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N identical cells, each of emf E; and internal resistance
1y, are joined in series. Out of these N cells, n cells

are wrongly connected. Assuming n < %N , Eand r

to be the respective net emf and internal resistance of
the resulting battery, then

(A) E=(N-n)E, r=Nr,

B) E=(N-n)E, r=(N-n)r,

( (
(C) E=(N-2n)E;, r=(N-2n)r,
(D) E=(

A block of metal is made in the cuboid form with all
edges of unequal length. The shortest length is one-
third the longest one. If R, and R ; are the maxi-
mum and minimum resistance between parallel faces
then,

N-2n)E,, r=Nr,

(A) Rmax = 4 (B) Rmax = 9
min Rrm‘.n
€ Rinax =3 (D) Data Insufficient

In the circuit, the potential difference across the capaci-
tor is 10 V. Each resistance is of 3 Q. The cell is ideal.
The emf of the cell is

E
|
II
(A) 14V (B) 16V
€ 18V (D) 24V

Three copper wires have their lengths in the ratio
5:3:1 and their masses are in the ratio 1:3:5. Their
electrical resistance will be in the ratio

(A) 5:3:1 (B) 1:3:5
(C) 125:15:1 (D) 1:15:125

It is observed that a milliammeter of range 10 mA
gives full-scale deflection for a current of 100 mA,
when a shunt of 0.1Q is connected in parallel to it.
The coil of the milliammeter has a resistance of

(A) 011Q (B) 11Q
€ 1Q (D) 09Q
The external resistance of a circuit is 7 times higher
than the internal resistance of the source. The ratio

of the potential difference across the terminals of the
source to its em.f. is
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n

1+
© —1 D) —-
n
Three voltmeters A, B and C, connected as shown,
have resistances R, %R and 3R respectively. When

some potential difference is applied between X and
Y, the respective voltmeter readings are V,, V; and
Ve . Then

@

—e Y

o8

©

(A) Vy#Vp=V,
© V,=Vy2V,

(B) VB # VA = VC
D) Vy=Vp=V¢

The terminal potential difference of a cell is 2.2V
(when circuit is open) and reduces to 1.8 V (when the
cell is connected to a resistance R =5 Q). The internal
resistance of cell (r) is

10 9
(A) ) Q (B) I Q

11 5
(©) ) Q (D) ry Q

The current flowing through a running electric heater,
I, is plotted against the time #. Taking into account
the variation of resistance with temperature, which of
the following curve best represents the variation of I

with 7

(A) 1 (B) 1

A

© ! (D)

_

-

t t

The circuit diagram shown consists of a large number
of elements (each element has two resistors R, and R,).
The resistances of the resistors in each subsequent

50.
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element differs by a factor of k=% from the resis-

tances of the resistors in the previous elements. The
equivalent resistance between A and B shown in
figure is

R‘] kH-I

KR, KRy KR,

(B) (R —R, )+ y6R Ry

2

© (R = Ry)+ R} + R} +6R R,
2
(D) None of these

A capacitor of capacitance C has charge Q . Itis con-
nected to an identical capacitor through a resistance.
The heat produced in the resistance is

2

1(Q
@ ST
1 Q?
®3lc
i
(C)8C

(D) dependent on the value of the resistance.

A and B are two points on a uniform ring of resistance
R. The ZACB=6, where C is the centre of the ring.
The equivalent resistance between A and B is

(A) f?(znfe)e (B) R(l%]
© &3] o {7

A copper wire of length | and radius r is nickel-
plated till its final radius is 2r. If the resistivities of the
copper and nickel are p- and py;, then the equivalent
resistance of wire is

pc! pul
A) —= B) ——
(A) mr* (®) 47r?
! ! PN}
) ——— D) — —=
( ) 2{ 1 3 } ( ) mvz(p(f"' 3
| —+—
Pc Pwn
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A battery of em.f. E, internal resistance r is applied in
the circuit in a closed loop. The current I in the circuit
goes from the positive terminal of the battery to the
negative terminal inside it. The potential drop across
the battery is

(A) V=E-Ir
(C) V=+Ir

(B) V=E+Ir
D) V=-Ir

Carbon resistors used in electronic circuits are marked
for their resistance values and tolerance by a colour
scheme. A given resistor has colour scheme brown,
black, green and gold. Its value in Q is

(A) 32x10°+5% (B) 1.0x10°+10%

(C) 1.0x10°+5% (D) 1.0x10%+5%

Two wires of the same material and the same length
are connected to the two gaps of a metre bridge. The
balancing length measured from left is 25 cm. The ratio
radius of the wire is the left gap to that in the right
gap is

(A) 1.73 (B) 3

(C) 0577 (D)

W=

In the adjoining circuit E=5V, r=1Q, R, =1Q,
R,=4Q, C=3yF. Then the numerical value of
charge on each plate of capacitors is

C R, C
i
2
AW
C 3 C

(A) 3uC
(C) 12uC

(B) 6 uC
(D) 24 uC

In a metre bridge, the gaps are closed by two resis-
tances I’ and Q and the balance point is obtained at
40 cm. When Q is shunted by a resistance of 10 Q,
the balance point shifts to 50 cm. The values of P and

Qare

58.

59.

60.

61.

62.

(B) 20Q,30Q

(D) 59,%9

(A) E Q,5Q
3

©) 10Q,15Q

An infinite ladder network is constructed with 1 Q

and 2 Q resistors as shown. The effective resistance
between A and B is

10 10 10
A ____________
evT 20 20 203 —»e
B
(A) 1Q (B) 20
€ 30 (D) 4Q

In PROBLEM 58, the current through the 2 Q resistor
nearest to the battery is
(A) 15A
(C) 30A

(B) 20A
(D) 40A

Three conductors draw respectively currents of 1 A ,
2 A and 4 A when connected in turn across a battery.
If they are connected in series across the same battery,
The current drawn will be

®) A ®)

Two resistances r, and 1,(r, <r,) are connected in
parallel. The equivalent resistance R is

(A) R>n+n (B)
(C©) n<R<n (D) R<p

n<R<n+n

In the circuit shown, the capacitor having capacitance
C is connected to two voltmeters A and B. Voltmeter
A being ideal, having infinite resistance, while volt-
meter B has a resistance R . The capacitor is charged
and then the switch S is closed. Both A and B show
equal readings at time ¢ . Then this is possible for

@
®

.
S

(A) t—oo (B)
(C) t=RClog.(2)

t=RC
(D) all the t values



63.

64.

65.

66.

67.

ICON

The temperature coefficient of resistance of a wire is
0.00125 per °C. At 300 K its resistance is 1 Q. The resis-
tance of the wire will be 2Q at

(A) 1154K (B) 1100K
(C) 1400K (D) 127K

Two resistors of 500 Q and 300 Q are connected in series
with a battery of emf 20 V. A voltmeter of resistance
500 €2 is used to measure the potential difference across
the 500 Q resistor. The error in the measurement is
(A) 14V (B) 24V

(€) 34V (D) 44V

In the given bridge the value of X for which the poten-
tial difference between the points B and D will be
zero, is

(A) 50
() 150

(B) 10Q
(D) 20Q

There is an infinite wire grid with cells in the form
of equilateral triangles. The resistance of each wire
between neighbouring joint connections is R,. The
net resistance of the whole grid between the points A
and B as shown is

JAVAVAVAVAVA
JAVAV/.VAV.-VAVAN
NANNNNN/

(&) R (B) %
Ry Ry
© o

A battery of emf E; =12V is connected across a 4 m

long uniform wire having resistance 4 Qm™". The cell
of small emfs E, =2V and E, =4V having internal
resistance 2 Q and 6 Q respectively are connected as
shown in the figure. If galvanometer shows no deflec-
tion at the point N , the distance of point N from the
point A is equal to

68.
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Ey  R=40
.
A\—DE‘ 3 B
E, "
(A) >m (B) %m
€ —m (D) None of these

An ammeter and a voltmeter are joined in series to a
cell. Their readings are A and V respectively. If a resis-
tance is now joined in parallel with the voltmeter,

(A) both Aand V will increase.

(B) both A and V will decrease.

(C) Awill decrease, V will increase.

(D) Awill increase, V will decrease.

A nonconducting ring of radius R has charge Q dis-
tributed unevenly over it. If it rotates with an angular
velocity @, the equivalent current will be

(A) ZERO B) Qw
Qo Qw
© 9 (D) 7R

Two wires of the same metal has 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 10 Q. The total resistance of the combination

will be
0,

(A) 40Q (B) 3

(©) gﬂ (D) 100Q

The switch shown in the figure is closed at t=0. The
charge on the capacitor as a function of time is given
by

C
|_/'
RZRZR k:|‘V
l

(A) CV(l—eR_tC) (B) 3cv(1—e_$)

(D) cvh-éﬁ)
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Two electric bulbs A and B having power ratings
P,and Py, (<P,) respectively are designed for the
same voltage. They are joined in series across a supply
of voltage V. Then

(A) A and B will draw the same power.

(B) A will draw more power than B.

(C) B will draw more power than A .

(D) the ratio of powers drawn by them will depend
onV.

In the circuit diagram, the current through the battery
immediately after the switch S is closed is

E
A) zero B) —
(A) (B) R,
E E
© D) ——+—
R +R, R, + RyRs
Ry + Ry

In the circuit shown, the conductor PQ is of negligible
resistance. Then

Ry R,
A“V‘VAV "IA‘AVA\'
P Q
+ I I_ + | |_
1! K
E, E,
E,-E
(A) currentwillflowthrough PQ if R # ‘ ! 2‘
Ri+R, R/ -R,

(B) current will flow through PQ if E, # E,
(C) no current will flow through PQ

(D) current will flow through PQ if £l # 123

Ry &
A fuse wire of radius r, resistivity p, length | has
a current [ passing through it. If & is the emissivity
of the fuse wire and T is the excess safe temperature
above the surroundings then

I 2p I 2p
A T = B T =
*) n’er® ® 2ner’
21%p 4%
© T=—-7 D) T=——

Ter Ter
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A battery is formed by connecting N identical cells
together. On short circuiting the terminals of the bat-
tery a current I flows in the circuit. To maximise the
valueof I,

(A) two rows of N cells each are connected in
parallel.

(B) \/ﬁ rows of \/N cells each are connected in par-
allel, given that VN isan integer.

(C) all the cells are connected in series.
(D) all the cells are connected in parallel.

In the circuit shown in figure, the steady state voltage
drop across the capacitor is V- . Then

Rs
v R, c
R;
(&) Vo= B) Ve=—r2
Ry +Ry Ry + Ry
VR VR
(C) Vc = L (D) VC = 2
R +R, R +R,

In a balanced Wheatstone bridge shown, if the posi-
tions of the battery E and the galvanometer G are
interchanged, then G will show zero deflection

Ry Ry
G

R4 HS
|
|I
C
R, R
(A) onlyif —-==2,
Ry Ry

(B) onlyif R;=R; and R, =R,.

(C) only if all the resistances are equal.
(D) inall cases.

A cell develops the same power across two resistors r
and r, when connected separately. If r is the internal
resistance of the cell then

A r= o

©) f‘=%(f‘1+1‘2)

(B) r=ynn

D)y r=n+n
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A uniform conductor has its two free ends joined to a
cell of emf E and some non zero internal resistance.
Consider a point P right at the middle of the con-
ductor. Let us now move away from the midpoint of
the conductor in the direction of the current and then
return to P . During this process we study the varia-
tion of the potential V' at every point on the path and
then plot it against the distance covered (x). The
curve that best represents the variation of V with x is

(A) v (B) v

e ) §

© v ) v
/\/}E \/\15
—’____ X | -X

Seven resistors each of resistance R, are connected as
shown in figure. The equivalent resistance between A
and B is

M)%R ®) >R
© 7R m)gR

Acell of emf E and internal resistance r has its termi-
nals connected to a resistance R such that the poten-
tial difference between the terminals is 1.6 V when
R=4Q ,and 1.8 V when R=9Q . Then,

(A) E=1V, r=1Q (B) E=25V, r=05Q
(C) E=2V,r=1Q (D) E=2V,=2Q

In the network shown the potential difference between
A and B for the values

R=r=r,=1,=1Q,E=3V,E,=2V,E=1V is
r Es
AR / I
WA
I3

» O

N2
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(A) 1V (B)

2V
<€ 3V (D) 4V
The capacitive growth current and the capacitive decay
current in series RC circuit are I, and I; respectively.
If I is the value of growth current as t — <= then at
any instant of time

(A) =14 B) I, =1,

© I,=-1, ©) 1,=-1,
In the circuit shown, the switch § is closed initially.
The capacitor C is uncharged but C; has a charge
qo at t=0. The capacitive current immediately after
switch S is closed is I-. Then

R do
.
CO
ET —_—C
(&) Ic=0 (B) Ic—e
2]
G E
© o= O) Ie=—

A simple potentiometer circuit is shown in figure.

4V 240

15V

The internal resistance of 4V battery is negligible.
AC is the uniform wire of length 100 cm and resis-
tance 2 Q. What would be the length of AB for which
galvanometer shows zero deflection

(A) 825cm
(C) 165cm

(B) 41.50 cm
(D) 50 cm

In the circuit shown the steady state value is reached at
time t;. Then
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(A) ty— oo (B) t,=7RC

7 5
== D) fp==-R
© h=ZkC (D) fy=_RC

88. In the circuit shown in figure, the potential difference
between the points A and B in the steady state is

3uF 1uF
-
3uF— — 2uF
[l
1”F
200Q . 10Q
I
A 10V
(A) zero B) 6V
1
©) 4V D) ?‘]v

89. In the circuit shown, the voltage drop across the 15 Q
resistor is 30 V having the polarity as indicated. The
ratio of potential difference across 5€ resistor and
resistance R is

100V

(A)

Nlor N e

© (D) 1

90. In the circuit shown in figure, the capacitors are ini-
tially uncharged. The current through resistor PQ just
after closing the switch is

********

________

(A) 2A from P to Q
(B) 2A from Q to P
(C) 6A from P to Q
(D) zero

91. In a metre bridge, a standard resistor of R Q is con-
nected in the left gap and the two wires A and B are
connected one after the other in the right gap. The
balancing length measured from the left is 50 cm for
either of them. If the two wires are connected in series
and put in the right gap, balancing length measured
from left would be (in cm)
(A) 25
(€) 66.7

(B) 333
(D) 75

92. For the circuit shown in figure, which of the following
statement(s) is true?

V,=30V  V,=20V
A —r—}—=
S1¢,=2pF S3c,=3pF %

(A) With S; closed, V;=15V, V,=20V .

(B) With S; closed, V| =V,=25V.

(C) With S, and S, closed V; =V, =ZERO.

(D) With §; and S; closed V; =30V, V,=20V.

93. The equivalent resistance between points A and B in
the circuit shown is

(A) R (B)

| =

©

|
S

94. The voltage V and current I graph for a conductor
at two different temperatures T; and T, are shownin
figure. The relation between T, and T, is

v
T
1 7
/
(A) T,>T, (B) T,<T,
©) Th=T, D) =T

95. A battery of internal resistance 4 Q is connected to
a network of resistances as shown. In order that the
maximum power can be delivered to the network, the
value of R in ohm should be
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97.
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R R
R
£ ‘|’ 40 R 4R
4
(A) 9 (B) 2
8
© 3 (D) 18

Two cells, having emfs E, and E,(E, >E,), when
placed in series produce null deflection at a distance of
204 cm in a potentiometer. When placed in opposition,
they produce null deflection at a distance of 36 cm. If
E,=14V, E is
(A) 14V

(C) 42V

(B) 10V
D) 2V

The given four terminal network is part of a larger cir-
cuit. The points A, B, C are at the same potential. The
potential difference between any one of A, B or C and
D is 40 V. The potential difference between A and O is

(A) 10V
(C) 18V

(B) 15V
(D) 20V
For a cell, the graph between the potential difference
(V) 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)
4

2.01
15¢
1.0¢
051

0125 45
| (amperes)

(A) 2V,05Q

(C) >2V,05Q

(B) 2V,04Q
(D) >2V,04Q

99.

100.

101.

102.

103.

104.
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Seven resistors each of value 5 Q are connected as
shown. The equivalent resistance between the points
AandBis

A

B

(A) 5Q
€ 14Q

B) 7Q
(D) 350

A galvanometer can be converted into a voltmeter or
an ammeter by using either of the two resistances R,
and R,(R,>R,)

(A) R, inseries with the galvanometer for voltmeter
and R, in parallel for ammeter

(B) R, in parallel with the galvanometer for voltme-
ter and R, in series for ammeter

(C) R, in series with the galvanometer for voltme-
ter and R, in parallel for ammeter

(D) R, in parallel with the galvanometer for volt-
meter and R, in series for ammeter

All the edges of a block with parallel faces are
unequal. Its longest edge is thrice its shortest edge.
The ratio of the maximum to minimum resistance
between parallel faces is

(A) 3

(B) 6

) 9

(D) indeterminate unless the length of the third edge

is specified

A 2.0V potentiometer is used to determine the inter-
nal resistance of a 1.5 V cell. The balance point of the
cell in open circuit is 75 cm. When a resistor of 10 Q
is connected across the cell, the balance point shifts to
60 cm. The internal resistance of the cell is

(A) 15Q (B) 25Q

€ 35Q (D) 45Q

A galvanometer of resistance 50 Q is connected to
a battery of 3V along with resistance of 2950 Q
in series. A full scale deflection of 30 divisions is
obtained in the galvanometer. In order to reduce this
deflection to 20 divisions, the above series resistance
should be

(A) 4450 Q (B) 5050 Q
(C) 5550 Q (D) 6050 Q

The effective resistance between points P and Q of
the electrical circuit shown in figure is
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105.

106.

107.
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2R 2R

2R 2R
2Ry 8R(R+71)
(A) — B) ———
R+r 3R+r
(C) 2r+4R (D) % +2r

Five cells, each of eem.f. E and internal resistance r,
are connected in series. If by mistake, one of the cells
is connected wrongly, the equivalent e.m.f. and inter-
nal resistance of the combination are

(A) 5E, 5r (B) 3E, 5r
(C) 5E, 3r (D) 3E, 3r

The e.m.f. and the internal resistance of a source
which is equivalent to two batteries which are con-
nected in parallel having e.m.f.’s E; and E, and inter-

nal resistances r, and r, respectively are E and r.

E E

(A) p-toh 21“2;1f=1l‘1+r2
(r+1;)

(B) =7Elrz+52r1; r=n+n
(r+n)

Q) _Emthn _ nn
(n+n) " n+n

D) E=E1r1+Ezr2_ __hn
(n+n) " n+n

Twelve identical resistors each of value 1Q are con-
nected as shown. Net resistance between C and D

is R
C
AB
D
(A) R=20Q (B) R=-Q
(C) R=1Q (D) R=>Q

108.

109.

110.

111.

112

Twelve wires, each of resistance R, are connected
to form a cube as shown in the figure. The effective
resistance between A and B is

Ao

°B

In the circuit shown the reading of ammeter is 2 A
The ammeter has negligible resistance. The value of
R equals.

R 2R 3R
— A —————
5R
12V T
(A) 2Q (B) 4Q
€ 6Q (D) 8Q

The deflection in a galvanometer falls from 50 divi-
sions to 20 divisions when a 12 Q shunt is applied.
The galvanometer resistance is

(A) 18Q (B) 24Q

€ 30Q (D) 36Q

A straight conductor of uniform cross-section carries
a current [ . If s be the specific charge of an elec-
tron. The momentum of all the free electrons per unit
length of the conductor, due to their drift velocities
only, is

The circuit shown here is used to compare the e.m.f.’s
of the cells E; and E,(E; > E, ) . When the galvanom-
eter is connected to E,, the null point is at C. When

the galvanometer is connected to E,, the null point
will be
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Ay 90,10 mA

|
I
’_‘ ’—‘ c <
A B
E,
0.1Q 09Q
Ep

A B o
(A) to the left of C (B) to theright of C (A) 100 mA (B) 900 mA
(C) atCitself (D) no where on AB
€) 1A (D) L1A

113. Inthe given circuit, the ammeter A, assumed to have
negligible resistance, reads 0.1 A. The value of R is 117. In the given three section network, the equivalent
resistance between the points A and B is

12V A A 90 20  25Q

va C ‘\"I’AV‘V ‘V‘V‘VM_
200 | | i
A Req— $1002 3300 $30Q $15Q
O——WW AWy MWy
50 Q 30 Q B 50 30 200
(A) 62 (B) 80 (A) 42640 (B) 3242Q
(©) 16Q (D) 20Q
©) 22260 (D) 12.13Q

114. In the network shown below, the equivalent resis-
tance between A and B is 118. In the network, the current flowing through the resis-
tance 2R as shown in the figure is

R R
|
E
R R 4R
Ao AN o B R
R

™ 5 ® R #
E E
A) — B —
(C) 2R (D) 4R (A) n (B) X
115. Five identical resistors, each of value 1100 €, are con- 2F 2
nected to a 220 V battery as shown. The reading of the © 7R (D) X

ideal ammeter A is

119. The numerical value of charge on either plate of
capacitor C shown in figure

220V

C R,
|
(A) |——ww
R
(A) Ia (B) Za Wy
5 5 .IE r
3 4 | AW
0 -A D) - A
© 3 @) 7 -
(A) CE B —
116. A milliammeter of range 10 mA and resistance 9 Q Ry+r
is joined in a circuit as shown. The metre gives full- CER CER
scale deflection for current [ when A and B are used © : (D) 1
Ry +r Ry+r

as its terminals. The value of [ is
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120.
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122
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24 identical cells, each of internal resistance 0.5 , are
arranged in a parallel combination of n rows, each
row containing m cells in series. The combination is
connected across a resistor of 3 Q. In order to send
maximum current through the resistor, we should
have

(A) m=12, n=2 (B) m=8,n=3
(C) m=2,n=12 (D) m=3,n=8

Switch S is closed at time f=0. Which one of the
following statements is correct?

W] ——
E1 r1 E2 r2
/.

S

(A) Current in the resistance R increases if
Eir, <E,(R+1)

(B) Current in the resistance R
En>E (R+n)

(C) Current in the resistance R
Et,>E,(R+1)

(D) Current in the resistance R
Eiry=E,(R+1;)

increases if
decreases if

decreases if

The figure shows a graph of the current in a discharg-
ing circuit of a capacitor through a resistor of resis-
tance 10 Q.

i)
10

25

> 1(s)

I
I
|
2

(A) The initial potential difference across the capaci-
toris 100 V

B) The capacitance of the capacitor is F
®) p P 10In2

(C) The total heat produced in the circuit will be
500
EJ

(D) All of the above

Two cells of emf E; and E, are to be compared in
a potentiometer (E,>E, ). When the cells are used
in series correctly, the balancing length obtained
is 400 cm. When they are used in series but E, is

124,

125.

126.

127.

128.

connected with reverse polarities, the balancing
length obtained is 200 cm . Ratio of emf of cells is

(A) 3:2 (B) 3:1

Q) 4:1 (D) 4:3

The charge flowing through a resistor R varies as
Q(t)= ot — Bt* . The total heat produced in R is

a’R o’R
A) — B) —
(A) B (B) 25
a’R o’R
© 5 © 5

In the circuit shown in figure switch S is thrown to
position 1 at £ =0. When the current in the resistor is
1A, it is shifted to position 2. The total heat gener-
ated in the circuit after shifting to position 2 is

10V

(A) zero (B)
(€) 100 uJ

625 uJ
(D) None of these

In the metre bridge arrangement, an unknown resis-
tance R; is connected in series with or resistance of
10 Q. When the combination is connected to left gap
of the metre bridge and R, is connected to right gap,
balance point from left end is at 50 cm . When 10 Q
resistor is removed, the balance point shifts to 40 cm.
The value of R, is

(A) 200
©) 60Q

(B) 10Q
(D) 40Q

All resistances shown in circuit are 2 Q each. The
current in the resistance between D and E is

A B
D
C E
F H
G
(A) 5A (B) 25A
€ 1A (D) 75A

Each resistor shown in figure is an infinite network
of resistance 1. The effective resistance between
points A and B is
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130.
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10 10 10 10 1Q

1Q 1Q
o 10 1Q A B1Q 1Q -
(A) lessthan 1Q
(B) 1Q
(C) more than 1Q but less than 3 Q
(D) 3Q

Two wires A and B made of same material and hav-
ing their lengths in the ratio 6:1 are connected in
series. The potential difference across the wires are
3V and 2V respectively. If r, and rp are the radii

of A and B respectively, then U3 is

A leaky parallel capacitor is filled completely with a
material having dielectric constant K=5 and elec-
trical conductivity 6=7.4x10"> Q'm ™" . Charge on
the plate at instant t=0 is g=8.885 uC. Then, time
constant of leaky capacitor is

(A) 3s (B) 4s

(€ 5s D) 6s

The given figure represents an arrangement of poten-
tiometer for the calculation of internal resistance (r)
of the unknown battery (E). The balance length is
70.0 cm with the key opened and 60.0 cm with the
key closed. R is 132.40 Q. The internal resistance
(r) of the unknown cell will be

Eg ;—I
—||—‘WW—
A B
r

E

_|

AN ~
R K

(A) 221Q (B) 1135Q

(C) 1545Q (D) 10Q

In the metre bridge, the balancing length
AJ] =1=20 cm The unknown resistance X is equal
to

133.

134.

135.

136.
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X 10
G
A B
J
|
II
E
(A) 025Q (B) 0.8Q
(C) 02Q (D) 0.16 Q

A circuit is connected as shown in the figure with the
switch S open. When the switch is closed, the total
amount of charge that flows from Y to X is

3 uF 6 uF
HH
S
30 Y 60
| L
9|V

(A) zero (B) 54 uC
(C) 27 uC (D) 81uC

Consider a capacitor - charging circuit. Let Q; be
the charge given to the capacitor in time interval of
20ms and Q, be the charge given in the next time
interval of 20 ms. Let 10 uC charge be deposited
in a time interval ; and the next 10 uC charge is
deposited in the next time interval t,. Then,

(A) Q>Q, h>h B) Q>Q, hi<h
Q) Q<Q, t>th D) Q<Qy, hi<ty
The temperature coefficient of resistance of a conduc-

tor varies as or(T)=3T%+2T. If R, is resistance at
T=0 and R be resistance at T then

(A) R=Ry(6T+2)

(B) R=2R,(3+2T)

(©) R=Ry(1+T2+T?)

(D) R=R,(1-T+T>+T?)

A source of emf E=10V and having negligible
internal resistance is connected to a variable resis-
tance. The resistance varies as shown in figure. The

total charge that has passed through the resistor R
during the time interval from £, to t, is
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t1=103 t2=305

(A) 40log, 4 (B) 30log,3

(C) 20log,2 (D) 10log,2

A capacitor C is connected to two equal resistances
as shown in the figure. Consider the following
statements.

=
=
<

(1) At the time of charging of capacitor time con-
stant of the circuitis 2CR

(2) At the time of discharging of the capacitor the
time constant of the circuitis CR

(3) At the time of discharging of the capacitor the
time constant of the circuit is 2CR

(4) At the time of charging of capacitor the time

constant of the circuit is CR

) Statements (1) and (2) only are correct

Statements (2) and (3) only are correct

Statements (3) and (4) only are correct

Statements (1) and (3) only are correct.

= =

B
C
D

—

(
(
(
(

—

The mean free path of charge carriers in a current car-
rying conductor is

2It jT
A) — B —
® ®
2jt It
0 — D
© ©) o

(All symbols carry their usual meaning).

A charged capacitor is allowed to discharge through
a resistor by closing the key at the instant t=0. At
the instant f=(In4)us, the reading of the ammeter
falls half the initial value. The resistance of the amme-
ter is equal to

C=05F
|

}K A=

2Q

140.

141.

142.

143.

144.

(A) 05Q
) 20

(B) 1Q
(D) 4Q

The equivalent resistance between the points A and B
for the circuit shown in figure is

(A) 30 (B)
@ 90

6Q
(D) 12Q
The potential difference V, -V} between points A

and B for the circuit segment shown in figure at the
given instant is

QuC

A 8Vag PM% 30
_?RI Ik B
1uF
(A) 12V (B) -12V
€ 6V (D) -6V

For the circuit shown in the figure, find the charge
stored on capacitor in steady state.

E C
| F——ww
EU Rr-'
RC RC
(A) R+R0E (B) E(E_EG)
RC
(C) zero (D) R+RG(E7EO)

A cell of internal resistance r, when applied across
an external resistance R draws a current [ . The cur-
rent drawn in the circuit is maximum when

(A) R=r (B) R«r
(C) R»r (D) R=2r

In the circuit shown, switch S is closed at t=0. Let
i; and i, be the current at any finite time ¢, then the

.
ratio —
I
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3C 2R

I an

I N

I c R
i —

—

Vv S

(A) is constant

(B) increases with time

(C) decreases with time

(D) first increases and then decreases

24 cells each of internal resistance 1€ are arranged
such that n cells in series are connected in m rowsin
parallel across a load resistance of 10 Q. The power
consumption across the load is maximum for

(A) n=24, m=1 (B) n=12, m=2

(C) n=8,m=3 (D) n=6,m=4

For the circuit arrangement shown in figure, in the
steady state condition charge on the capacitor is
12V 20
— ——wW—
2HF 4

i

6Q
W

(B) 14 uC
(D) 18 uC

(A) 12 uC
(C) 20 uC

A uniform wire of resistance 4 Q is bent into a circle
of radius r. A specimen of the same wire is con-
nected along the diameter of the circle. What is the
equivalent resistance across the ends of this wire?

4 3
(4) (4+]1')Q (B) (3+?1’)Q

2 1
© % O T

9identical light bulbs, each designed to extract power
P from a certain voltage supply are connected in
series across that supply. The total power drawn by
them is

(A) 9P (B)
P P
(©) 3 (D) A

Two batteries one of the emf 3 V , internal resistance
1Q and the other of emf 15V, internal resistance
2 Q are connected in series with a resistance R as

150.

151.

152.

153.
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shown. If the potential difference between points a
and b is zero, the resistance R in Q is

3V,1Q 15V,2Q
a b

—

(A) 5 (B)
© 3 D)

— ~

Six identical resistors each of value 1Q are joined
to form a hexagon. Further six more resistors of the
same value are connected between the six vertices
and the centre of the hexagon. The equivalent resis-
tance between any two vertices lying opposite to
each other is

5 4
3 4
© 5 Q (D) 3 Q

When the switch is closed, the initial current through
the 1Q resistor is

10
12V — 6Q — 2uF
P
S
(A) 2A (B) 4A
€ 3A (D) 6A

In the circuit shown in figure, the capacitor is charged
with a cell of 5V . If the switch is closed at t=0,
then at t =12 s, charge on the capacitor is

2k 3MQ

— f————,

-
S

(A) (037)10 uC B) (0.37)*10 uC

(©) (0.63)10 uC (D) (0.63)°10 uC

A wire has a non-uniform cross-section as shown in
figure. A steady current flows through it. The drift
speed of electrons at points Pand Qis vp and v, .
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155.
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(A) ovp= Vg (B)

(D) Data Insufficient

Up <Tq

(C) vp>vg

A moving coil galvanometer is converted into an

ammeter reading up to 0.03 A by connecting a shunt
r

of resistance re What is the maximum current which

can be sent through this galvanometer, if no shunt is
used. (Here, r = resistance of galvanometer )

(A) 0.004 A (B) 0.005 A
(C) 0.006 A (D) 0.008 A

Kirchhoff’s junction law and loop law are manifesta-
tions of conservation of

(A) charge only.

(B) energy only.

(C) charge and energy respectively.

(D) energy and charge respectively.

The potential difference between points A and B, in
a section of a circuit shown, is

1A 2A
2Q 2Q
2Q 2Q 1Q 1Q
3A A 3y oy B
(A) 5volt (B) 1volt
(C) 10 volt (D) 17 volt

In the network shown in figure, each resistance is R.
The equivalent resistance between points A and B
is

A B
20 19
@) TR ® R
8 R
(@) ER (D) )

158.

159.

160.

161.

For the circuit shown
between A and C is

the equivalent resistance

r r
B c
r r
A D

r r
12 13
A) —r B) —r
(A) T (B) T
14 15
- D) —
©) T (D) TU

The current in 1Q resistance and charge stored in
the capacitor are

1Q 2Q
5V— — 2V 4Q§ —2uF—/—s8V
3Q
(A) 4A,06uC B) 7A,12uC
(C) 4A,12uC (D) 7A,6uC

The space between two concentric shells of radii a
and b (a<b) is filled with a medium of resistivity
p . The resistance offered by the medium to the flow
of current when a source is connected across the two
spheres is

P P
(&) 4ma ®) 47b
P Pl 1
© dn(a-b) ©) 4Jr(a b]

A capacitor C; is charged to a potential V and con-
nected to another capacitor in series with a resistor
R as shown. Itis observed that heat H; is dissipated
across resistance R, till the circuit reaches steady
state. Same process is repeated using resistance of
2R .If H, is heat dissipated in this case, then

Gy

R
Ii
C,
Hy _ Hy _
(A) il (B) et
© 22-1 (D) 2=
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In the circuit shown, when keys K; and K, both are
closed, the ammeter reads I, . But when K, is open

I
and K, is closed, the ammeter reads E“ . Assuming

that ammeter resistance is much less than R,, the
values of r and R, in Q are

A P RTYY)
Ki Ky 100 Q
m—aTA AW

R, R,=1000

——@——

Er

(A) 25,50
(C) 0,100

(B) 25,100
(D) 0,50

In a series RC circuit if we assume that the key K is
opened as soon as the steady state is reached in the
circuit as a result of which the charge had build up.
Due to this a pulse is obtained at a regular interval ¢,

(A) ty— oo (B) t,=5RC
(C) t,=10RC (D) t,=15RC

Potentiometer wire of length 1m is connected in
series with 490 Q resistance and 2V battery. If
0.2mVem™ is the potential gradient, then resistance
of the potentiometer wire is approximately

(A) 49Q (B) 79Q

(€ 590 (D) 69Q

In a series RC circuit a steady state charge of 10 uC
is established in time of 10 ms. If 1ms is the time

constant of the circuit and 3 uC is the charge at any
instant for the growth part then the decay charge in
the circuit is

(A) q,=3uC
©) g,=-3uC

(B) q,=7uC
(D) q,=-7uC

A capacitor of capacitance 2 yF is charged to a
potential difference of 5V . Now the charging bat-
tery is disconnected and the capacitor is connected
in parallel to a resistor of 5 Q and another unknown
resistor of resistance R as shown in figure. If the total
heat produced in 5Q resistance is 10 yJ , then the
unknown resistance R is equal to

2 uF

|

5Q

W]

R
—l\,W\,—

167.

168.

169.

170.
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(A) 10Q (B) 15Q
©) gﬂ (D) 75Q

The equivalent resistance between the points A
and B is (R is the resistance of each side of smaller
square)

A capacitor is charged from a cell with the help of a
resistor. The circuit has a time constant 7. The capaci-
tor collects 10% of the steady charge at time ¢ given

by
10
(B) Tln(;)

(A) 7In(1.1)
(C) rIn(0.9) (D) 7In(0.1)

Two cells, two resistors and two capacitors are con-
nected as shown in figure, The charge on 2 uF capac-
itor is

3uF

[l

I
18V_L < s 115V
faT 850 a0f T

[l

I

2 uF
(A) 30 uC (B) 20 puC
(C) 25uC (D) 48 uC

Consider an infinite ladder network shown in figure.
Avoltage V is applied between the points A and B.
This applied value of voltage is halved after each
section.
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R R, 1
A) =L-1 By —l_-
()RZ ()R22

R R
C) —L=2 D) —L=3
()RZ ()RZ

In order to increase the resistance of a given wire of
uniform cross-section to four times its value, a frac-
tion of its length is stretched uniformly till the full

length of the wire becomes % times the original
length. What is the value of this fraction?

(a) ®)

D)

= o=

4
1
© T

In the given circuit, the voltmeter records 5 volt . The
resistance of the voltmeter in Q is

100 Q 50 Q
—
10V K
(A) 200 (B) 100
(C) 10 (D) 50

ABCD is a square where each side is a uniform wire
of resistance 1Q . A point E lies on CD such that if a
uniform wire of resistance 10 is connected across
AE and constant potential difference is applied across
Aand C then B and E are equipotential.

174.

175.

103 2% %10
E
D MW C
1Q
CE_ CE_
(&) =1 ®) =
CE_ 1
O 55 (D) —=J'

In the circuit shown in the figure ammeter and volt-
meter are ideal. If E=4V, R=9Q and r=1Q,
then readings of ammeter and voltmeter are

4

R R R

(A) 1A,3V (B) 2A,3V
C) 3A,4V (D) 4A,4V

A capacitor of capacitance C has a charge Q. This
capacitor is now connected to another identical
capacitor through a resistance R . The heat produced
in the resistance is

& 05
*) 2 ®) >
% %
© 3 0 ¢

This section contains Multiple Correct Choice Type Questions. Each question has four choices (A), (B), (C) and (D), out of
which ONE OR MORE is/are correct.

1.

A metal rod of radius a is concentric with a metal
cylindrical shell of radius b and length [. The space
between rod and cylinder is tightly packed with a
high resistance material of resistivity p. A battery
having a terminal voltage V is connected across the
combination as shown. Neglect resistance of rod and
cylinder. If I is the total current in the circuit then,
| is the current density and E is the electric field,
then

_ b
y

e
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_ L _PL
(4) J[_211'1‘1' ®) E 2mrl
(C)I=—%- (D) E=ZERO
r

In the network shown, the capacitor C is initially
uncharged. The time constant of the circuit is 7 and
the charge on C at time t after the switch S is closed
is g. Then

(A) 7=CR,

(B) T=C(R1+&]
Ry + R,

= 7CVR2 (1 —e )

© =%,k

= T (y )

D) o=
D) q R +R,

Two batteries of having emfs E; and E, and internal
resistances r; and r, respectively are joined as shown.
V, and V; are the potentialsat A and B respectively.

A
II

Iy
it
Eyry B

(A) The potential difference across one battery will be
greater than its emf.

B) V, -V, - (E1r2+E2r1)‘
(rn+1)

(C) The potential difference across both the battery
will be equal.

(D) One battery will continuously supply energy to
the other.

In the circuit shown,
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the battery is ideal and has an emf E =2 V. The resis-
tance of the coil of the galvanometer G is 1€ . The
current that flows through the galvanometer G is I,
the potential difference across the capacitors C; and
C,,in steady state is AV} and AV, respectively. Then

(A) I=0 (B) I=%A

(C) AV,=16V (D) AV, =24V

For a metallic conductor
(A) the number density of charge carriers is 10 m ™.

(B) the number density of charge carriers is 10% m™.

(C) the drift velocity of electrons is 1cms™.
(D) the drift velocity of electrons is 10 cms™.

In the network shown, points A, B and C are at
respectively. Then

BV
109 200
(TSV) P\, 300
c(ov)
(A) Vp=40V

(B) The currents in the sections AD, DB, DC arein
the ratio 3:2:1.

(C) The currents in the sections AD, DB, DC are in
the ratio 1:2:3.

(D) The network draws a total power of 200 W'.

A long round conductor of cross-sectional area A is
made of a material whose resistivity depends on the
radial distance r from the axis of the conductor as

o . . .
p=—, @ is a constant. The total resistance per unit
r
length of the conductor is R and the electric field
strength in the conductor due to which a current I
flowsinitis E. Then

2mer 4o
(A)R:?F— (B) R=;7

2mol 4ol
©) E= ? (D) E= ?

A voltmeter and an ammeter having resistances Ry,
and R, respectively are connected in series to an
ideal battery of emf E. The voltmeter reading is V, the
ammeter reading is I, the potential difference across
the ammeter is AV, and the total resistance of the
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circuit is R. Which of the following statement(s) seem
to be correct?

(A) V<E (B)

In the circuit shown E, F, G and H are cells of e.m.f.
2V,1V,3V and 1V respectively and their internal
resistances are 2Q, 1Q, 3Q and 1Q respectively.

FLA E
l| - II
D AW B
20
I| II
ll - II
G C H
(A) V-V, =—2V
D B 13
(B) V,-V 2y
DB 3

Q) V.= % V = Potential difference across G .

19
D) V= 3 V = Potential difference across H .

A uniform wire of resistance R is shaped into a regu-
lar, n even sided polygon. The equivalent resistance
between any two corners can have

R
(A) the maximum value 1

R
(B) the maximum value —
n

(C) the minimum value R( n_—zl]
n

(D) the minimum value R
n

A voltmeter and an ammeter are joined in series to an
ideal battery such that the respective readings shown
by them are V and A . Aresistance equal to the resis-
tance of the ammeter is now joined in parallel to the
ammeter. Then,

(A) V will not change.
(B) V will increase slightly.
(C) A will become exactly half of its initial value.

(D) A will become slightly more than half of its
initial value.

12.

13.

14.

In the circuit shown in the figure, switch S is closed at
time t=0. Select the correct statements.

F——ww—

C 2R
2C R

|—/o—
E S

(A) Rate of increase of charge is same in both the
capacitors

(B) Ratio of charge stored in capacitors C and 2C at
any time ¢ would be 1:2

(C) Time constants of both the capacitors are equal

(D) Steady state charges on capacitors C and 2C are
in the ratio of 1:2

A number of resistors R;, Ry, Ry, e are con-
nected in parallel such that R, is the equivalent resis-
tance of parallel combination. R, is the resistance of
least magnitude. A current I is flowing in the circuit
due to a potential V' applied across the circuit. I, I,,

Iy, e, are the currents in resistors Ry, R,, Rj,
........... respectively and V;, V,, V; ... are potentials
across Ry, Ry, Ry ,cceeee respectively.
(A) Vl = V2 = V3 = e
R R R
B) L=|-F|l; L= =L|l; =] =]l
R, Ry Ry
©) R,>R,
(D) R, <R,

In the circuit shown, the points A and B are con-
nected across a battery of emf E. The equivalent resis-
tance between A and B is R,j, the potential differ-
ence and the current across the 5 Q resistor are AV
and I respectively.

(&) 1=2

B) AV=0
T (B)

10 18
(€) Ry =?Q (D) Ry =EQ
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In the circuit shown, the battery is ideal, with emf
E=15V and it sends a current [ in the circuit. All
resistors are identical and each resistor has resistance
R =3 Q. The potential difference across the capacitor
in steady state is V-, then

R 5 C =”3pF 3
1 AAAA
YVVY | |
R %R
R 8 R
T MW “/\N\' 4
6 L 5
E=15V
(A) I=1A B) V=9V
© V=12V (D) I=3A
A number of resistors R;, R,, Ry, .......... are con-

nected in series such that R, is the equivalent resis-
tance of series combination. A current I is flowing
in the circuit due to a potential V applied across the
circuit. V;, V,, V3, e are potentials across R;, R;,
Ry, s respectively.

(A) Same current I will flow through each resistor.
(B) V1+V2+V3+ ....... =V

R R R
C) Vi=| 22|V, V,=| 2|V, Va=| =2|V;...
@ s e &) oe(R)

(D) Data Insufficient

A vacuum diode consists of plane parallel electrodes
separated by a distance d and each having an area
A . On applying a potential V' to the anode with
respect to the cathode a current I flows through the
diode. Assume that the electrons are emitted with zero
velocity and they do not change the field between the
electrodes. The electron velocity is v and the charge
density is p at any point between the electrodes at a
distance x from the cathode . If T is the equivalent
current, m is the mass of each charge carrier, then

f2er md

A = |— B =] |—

(A) @ md ®) » 2eVxA®
V

(©) v=,/f2"’m’; D) p=1I

In the circuit, the battery connected is ideal. A volt-
meter of resistance 600 €2 is connected one by one
across R, and R,, giving readings of V| and V,
respectively.

2md
eVxA?

19.

20.

21.
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Ry =600Q R,=300Q

(A) V,=40V (B) V,=80V

In household electric circuits, the electrical appliance
and the usage of the switch with the appliance are gov-
emned by the following facts.

(A) All electric appliances drawing power are joined
in parallel.

(B) Aswitch may be either in series or in parallel with
the appliance which it controls.

(C) If a switch is in parallel with an appliance, it will
draw power when the switch is in the ‘off’ posi-
tion (open).

(D) If a switch is in parallel with an appliance, the
fuse will blow (burn out) when the switch is put
‘on’ (closed).

A piece of germanium (material used for making semi-
conductors) and a piece of copper (material used for
making conducting wires) are cooled from room tem-
perature to 85K . R; and R, be the resistances of the
pieces respectively and @, and «, are the tempera-
ture coefficients of resistance of materials respectively.
(A) R; decreases and R, increases

(B) R, increases and R, decreases
C) <0, 0,>0
D) >0, o, >0

In the circuit shown, the cell has emf E=10V and
internal resistance =1£).

30 20 20
AW
E=10V
80
s 3 280 40
AN
2Q 2Q 20

A) The current through the 3 Q resistoris 1 A.

(

(B) The current through the 3 Q resistor is 0.5 A.
(C) The current through the 4 Q resistor is 0.5 A.
(

D) The current through the 4€Q resistor is 0.25 A.
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Two identical fuses are rated at 10 A. When joined in
series the combination acts as a fuse of rating I, and
when joined in parallel the combination acts as a fuse
of rating I, . Then

(A) L=10A

(B)
D) L=5A
The ammeters, A; and A,, each of resistance 5Q

are connected as shown. An ideal cell of emf 10 V is
applied between A and B, then

Cy C,
40

(A) the current drawn from the cellis 1 A
(B) thereading of A; is1A

(C) thereading of A, is1A

(D) for C, joined to C, and D; joined to D,, the 27.

ammeter readings will become equal

A leaky parallel plate capacitor is filled completely
with a material having dielectric constant k, electri-
cal conductivity ¢ . The charge on the plate initially
is gy and the leakage current at time ¢ is I . The time
constant of the circuitis 7. Then

@) 7= @) 1=0°
(o] gk
© I=I0€(%) ©) I,=-17
gk

A current I, enters the network at A and leaves at B,
when some potential difference is maintained across
the points A and B. If R,z is the equivalent resis-

tance between A and B, V- and V|, be the potentials
at the points C and D respectively and I be the cur-
rent flowing through the branch CD, then which of
the following is correct?

20Q ¢ 50
—MW—

A AAAA
vy

200Q

29.

(A) Ve=Vp
(B) Ryp=8Q

[, =20 A 26.

28.

© I=%ID,from DtoC

D) I1=0

When the switch K is open, the equivalent resistance
between A and B is 20 Q. Which of the following
statement(s) is/are correct?

200 ¢ R
A K\ B
5 D 200

(A) R=80Q

(B) No current flows through K when it is closed

(C) The powers dissipated in R and in the 5 Q resis-
tor are always equal

(D) The powers dissipated in the two 20 Q resistors
are unequal

Three voltmeters V;, V, and V;, all having different
resistances, are connected between two points A and
B, such that V| and V, are in series which in turn
fall to be in parallel with V3. When some potential
difference is applied across A and B, the respective
readings of the voltmeters are V;, V, and V; . Which
of the following mathematical relations support the
argument given here?
%)

“)
®)

B) V,zV,
Dy Vi+V,>V;

(A) V=V,

Abattery of emf E, internal resistance r drives a cur-
rent I through an external resistance R . The battery
supplies a power P and produces per second a heat
H across the external circuit and a heat /1 across the
internal circuit of the battery. Then

E2
EIR E%
H=— D h:
©) Rt (D) e}

Two circuits (as shown in figure) are called ‘Circuit A’
and ‘Circuit B'. The equivalent resistance of ‘Circuit A’
is x and that of ‘Circuit B"is y between 1 and 2.
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2R 2R 2R 2R

R—oo

Circuit A
2R 2R 2R 2R

RS R3S R3 R3—=
2-
Circuit B
(A) y>x B y=(3+1)R
(C) xy=2R* (D) x-y=2R

Three ammeters A;, A, and A; having resistances
Ry, R, and R; respectively are connected between
two points X and Y, such that A; and A, are in
series which in turn fall to be in parallel with A;.
When some potential difference is applied across the
terminals X and Y, the respective readings of the
ammeters are I;, I, and I,. Which of the following
mathematical relations support the argument given

here?
X Y
A) I,=I, (B) LR,+I,R,=LR,
I, R I R
O bk ook
30 Iy 3 Ri+R,

A circuit has an equivalent resistance R;. A voltmeter

of resistance R, is applied across the circuit to mea-

sure the potential drop across R, . The new equivalent

resistance of the circuit is

R,R

(A) for Ry <R, (B) —L=
o (for Re ) Ry +R,

(C) Ry+R, (D) Data Insufficient

A current [ is being driven through a battery of emf
E and internal resistance r, as shown. Then which
of the following statement(s) best suit the above men-
tioned condition?

33.

34,

35.

36.
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(A) The battery absorbs energy at the rate of EL
(B) The battery stores chemical energy at the rate of

(E1- 1)

(C) The potential difference across the battery is
E+lIr.

(D) Some heat is produced in the battery.

A milliammeter of range 10 mA and resistance 9 Q
is joined in a circuit as shown. The milliammeter gives
full scale deflection for current I when A and B are
used as its terminals. It gives a full scale deflection
again for a current I” when A and C are used as ter-
minals. Then

9Q,10mA

(A) I'=111mA
€ I=1A

(B) I’=900 mA
D) I=11A

A cube is made of twelve identical wires each of resis-
tance R;. The equivalent resistance between the two
points lying on the diagonal corners of cube is x and
the equivalent resistance between the two opposite
corners of a face of cube is y .

x 10 _y=R
(A) i B) x-y=
x 10 - =RD
© )7 D) x-y=-"

Two electric bulbs, A and B, with respective ratings
25W, 220V and 100 W, 220V are connected in
series across a voltage source of 220 V. The bulbs A
and B draw powers P4 and P; respectively. Then

(A) P,=16W (B) P,=4W

(C) Py=4W (D) Py=16 W

In the circuit shown, that contains a capacitor C and
a resistor R, the capacitor C is uncharged initially.
When the terminal X is joined to the terminal Y for
a long time, it is observed that a heat H; is produced
in the resistor. When the terminal X is joined to the
terminal Z, again for a long time, it is observed that a
heat H, is produced in the resistor. Also, energy sup-
plied by the battery during the process of charging is
H . Then
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i

Y
_||—.

Z]X

(A) Hy=H,=

M|

(D) The maximum energy stored in C at any time is H,.

Two sources of current of equal e.m.f. are connected in
series and have different internal resistances #, and r,.
An external resistance R is connected in series with
two sources of e.m.f.

(A) R=(r-1,), for terminal potential difference to
be zero across source 1.

(B) R= \/E , for terminal potential difference to be
zero across both sources.

(C) R=(r,-n), for terminal potential difference to
be zero across source 2.

(D) Data insufficient to arrive at a conclusion.

Two heaters A and B, designed for the same volt-
age V have different power ratings. When connected
individually across a source of voltage V', they pro-
duce H amount of heat each in times t, and t;
respectively. When connected together across the
same source, they produce H amount of heat in time
T (whenin series) and t (when in parallel). Then

(A) T=2(tA+tB) (B) T=tA+tB
©) p=_tals (D) g tabs
2ty +tg) byt
In the circuit shown,
20
C 40
0.2 uF
6V 28Q

(A) a current of 0.9 A flows through 2€ resistor
when steady state is reached.

40.

41.

42.

43.

(B) a potential drop of 4.2 V appears across the resis-
tance of 2.8 2.

(C) a potential drop of 1.8V appears across the
capacitor C.
(D) apotential of 4.2 V appears across the capacitor C.

In the given circuit the point A is 9V higher than
point B.
A B C
e e
6 15V 24V
1 1Q

D

v

Q 2Q
AW
R

(A) R=1Q
(B) R=7Q

(C) Potential difference between B and D is 30 V.
(D) Potential difference between B and C is 15 V.

In the circuit shown in figure, the switch S is closed
at t=0. The voltage across the capacitor C at time
t after the switch S is closed is V . The voltage as
t— oo is Vi

(A) V=§(lfe_3tmc) (B)

(©) V:%h—f”“) D) V, =

Two heaters designed for the same voltage V' have
different power ratings. When connected individually
across a source of voltage V', they produce H amount
of heat each in time #; and f, respectively. When used
together across the same source, they produce H
amount of heat in time £

(A) If they are in series, t =t +1,

(B) If they are in series, { =2(f +1,)
hhy

(h+h)

ht,
2k +ty)

(C) If they are in parallel, t=

(D) If they are in parallel, =

The charge, Q flowing in a conductor varies with time
in accordance with the relation Q = at —bt* . If I be the
current at an instant of time, then [
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(A) decreases linearly with time.
(B) reaches a maximum and then decreases.

(C) falls to zero after time f = %g .

(D) charges at a rate -2b.

In the circuit shown in figure, the charge on each
capacitor is ) and the potential difference between
the points B and D is V.

30 D 6Q
A o
1uF ﬁ 2uF
129,10
(A) Q=72uC (B) Q=72mC
(C) V=36V (D) V=-36V

In the circuit shown, when the switch is closed, the
capacitor charges with a time constant f; and when
the switch is opened (after the capacitor has been
charged) then the capacitor discharges with a time
constant f,. Then

e
R
AW
+I=_ /
B
(A) i-l:z (B) t+t,=3RC
2
© tt—1=1 (D) t,+t,=2RC

A capacitor is charged and then made to discharge
through a resistance. The time constantis 7. In time ¢,
the potential difference across the capacitor decreases
by 10% and in time t, the potential difference across
the capacitor falls to 10% of its initial value. Then

(B) f= rloge(gj

(D) t,=0.6937

(A) £ = rlogf(g]
8

A capacitor charges from a cell through a resistance.
The time constant is 7. The capacitor collects 10%
of its final charge in a time f;and after a time t,, the
charge on the capacitor becomes 10% less than its final
charge. Then

48.

49.

50.

51.
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(A) fg—f1=710gf(§J (B) tl+t2=2rloge(§)
(C) t1+t2=21’10gg(3) (D) fz—f1=21'10gg(3)

Abattery of em.f. E and internal resistance r is con-
nected to a variable resistor R as shown. Which one of
the following is true?

(A) Potential difference across the terminals of the
battery is maximum where R=r

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

(C) Current in the circuit is maximum when R =r

(D) Current in the circuit is maximum when R >> r

In the circuit shown in figure, reading of ammeter will

A) increase if S; is closed

(

(B) decrease if S; is closed
(C) increaseif S, is closed
(

D) decrease if S, is closed

When a resistance of 9.5 € is connected across a bat-
tery, the voltage across the resistance is 11.4 V. If the
resistance connected across the same battery is 11.5 Q,
the voltage across the resistance is 11.5V

(A) The emf of the battery is 12.0 V

(B) The internal resistance of the battery is 0.5 Q

(C) The internal resistance of the battery is 11.45 Q

(D) The emf of the battery is 11.5 V

In the given circuit is steady state

I
2 uF
5Q
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(A) the potential difference across C,is 10 V
(B) the potential difference across C, is 10 V
(C) the chargeon C; is 20 uC

(D) the chargeon C, is 8 uC

A capacitor of 2 F (practically not possible to have a
capacity of 2 F) is charged by a battery of 6 V. The
battery is removed and circuit is made as shown.
Switch is closed at time t=0. Choose the correct
options.

6V
=+
2F 10
S\
2Q

(A) Attime t=0 currentin the circuitis 2 A

(B) At time t=(6In2) second, potential difference
across capacitoris 3 V

(C) At time f=(6In2) second, potential difference
across 1€ resistanceis 1V.

(D) At time t=(6In2) second, potential difference
across 2 () resistanceis 2 V.

In the circuit shown in figure, the charge on each
capacitor is Q and the potential difference between
the points Band Dis V.

3Q D 6Q
A c
1,1FIBI 2 uF
12\},'19
(A) Q=72uC (B) Q=72mC
C) V=36V (D) V=-36V

REASONING BASED QUESTIONS

This section contains Reasoning type questions, each having four choices (A), (B), (C) and (D) out of which ONLY ONE is
correct. Each question contains STATEMENT 1 and STATEMENT 2. You have to mark your answer as

54,

55.

In the potentiometer experiment shown in figure, the
null point length is . Choose the correct options given
below.

E1 J

A) Ifjockey | is shifted towardsright, I will increase

(
(B) Ifvalue of E; isincreased, | is decreased
(C) Ifvalue of E, isincreased, | is increased
(D) If switch S is closed, | will decrease

In the circuit shown, A and B are equal resistances.
When S is close, the capacitor C charges from the cell
of emf £ and reaches a steady state.

Cc

||
I
B
W s
|y A
£

(A) During charging, more heat is produced in A
thanin B

(B) In steady state, heat is produced at the same rate
in A and B

1
(C) Inthe steady state, energy stored in C is ECE2

(D) In the steady state energy stored in C is %Ce2

Bubble (A) If both statements are TRUE and STATEMENT 2 is the correct explanation of STATEMENT 1.
Bubble (B) If both statements are TRUE but STATEMENT 2 is not the correct explanation of STATEMENT 1.
Bubble (C) If STATEMENT 1is TRUE and STATEMENT 2 is FALSE.

Bubble (D) If STATEMENT 1 is FALSE but STATEMENT 2 is TRUE.
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Statement-1: In a wire of non-uniform cross-section,
the current is same everywhere.

Statement-2: The current in a wire is due to the drift of
electrons along the wire.

Statement-1: A conductor carrying electric current
becomes electrically charged.

Statement-2: A conductor carrying electric cur-
rent contains same number of positive and negative
charges and is electrically neutral.

Statement-1: Electric field outside the conducting wire
which carries a constant current is zero.
Statement-2: Net charge on conducting wire is zero.

Statement-1: Direction of electronic current can not be
from negative potential to positive potential.
Statement-2: Direction of current is opposite to flow of
electrons.

Statement-1: Insulators do not allow flow of current
through them.
Statement-2: Insulators have no free charge carriers.

Statement-1: If there is current in a wire potential drop
has to be there.

Statement-2: If potential drop is zero, the resistance
may be zero.

Statement-1: Constant potential difference is applied
across a conductor. If temperature of conductor is
increased, the drift speed of electrons will decrease.
Statement-2: Resistivity increases with increase in
temperature.

Statement-1: When a conductor is stretched to double
its length, its resistance will get doubled.

Statement-2: Resistance is directly proportional to the
length of a conductor.

Statement-1: The drift velocity of electrons in a metal-
lic wire decreases when the temperature of the wire is
increased.

Statement-2: On increasing temperature, conductivity
of metallic wire decreases.

Statement-1: Voltmeter always reads the e.m.f. of a cell
if it is connected across the terminals of a cell.
Statement-2: Terminal potential of a cell is given by
V=E-I.

Statement-1: A voltmeter is an inherently inaccurate
instrument.

Statement-2: A voltmeter is always connected in par-
allel in a circuit.

Statement-1: Potential measured by a voltmeter across
a wire is always less than actual potential difference
across it.

13.

14.

15.

16.

17.

18.

19.
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Statement-2: Finite resistance of voltmeter changes
current flowing through the resistance across which
potential difference is to be measured.

Statement-1: In a simple battery circuit, the point at
the lowest potential is the positive terminal of the
battery.

| E

—<—|I7

—M—
R

Statement-2: The current flows towards the point of
lowest potential of the battery from the outside in the
same manner as it flows in a circuit from positive to
the negative terminal.

Statement-1: If potential difference between two
points is zero and resistance between those points is
zero, current may flow between the points.
Statement-2: Kirchhoff's 1* Law is based on conserva-
tion of charge.

Statement-1: Internal resistance of the battery is con-
nected in parallel to it in an electrical circuit.
Statement-2: Heat generated in battery is due to inter-
nal resistance.

Statement-1: Two bulbs of 25 W and 100 W rated at
200V are connected in series across 200 V supply.
Ratio of powers of both the bulb in series is 2:1.
Statement-2: In series, current in both bulbs is same,
therefore power depends on resistance of bulb.

Statement-1: Consider the two situations shown in the
figure. Potential difference between points A and B,
in Case-1 is more as compared to Case-2.

Statement-2: In Case-1 V, -V =E+1Ir
InCase-2 V, -Vy=E-1Ir

Statement-1: Since all the current coming to our house
returns to power house (Since current travels in a
closed loop). So there is no need to pay the electricity
bill.

Statement-2: The electricity bill is paid for the electri-
cal energy used and not for the current.

Statement-1: When current through a bulb is increased
by 2% power increases by 4% .
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20.

21.

22,

23.

LINKED COMPREHENSION TYPE QUESTIONS

Statement-2: Current passing through the bulb is
inversely proportional to its resistance.

Statement-1: The e.m.f. of the driver cell in the poten-
tiometer experiment should be greater than the e.m.f.
of the cell to be determined.

Statement-2: The fall of potential across the potenti-
ometer wire should not be less than e.m.f. of the cell to
be determined.

Statement-1: When a cell is charged by connecting its
positive electrode with positive terminal of the charger
battery then potential difference across the electrodes
of cell will be smaller than the EMF of cell.
Statement-2: Potential difference across electrodes in a
cell providing electric current I is E-Ir where E is
the EMF and r internal resistance.

Statement-1: In mefre bridge experiment, a high
resistance is always connected in series with a
galvanometer.

Statement-2: As resistance increases, current through
the circuit increases.

Statement-1: In a Meter Bridge experiment, null point
for an unknown resistance is measured. Now, the
unknown resistance is put inside an enclosure main-
tained at a higher temperature. The null point can be
obtained at the same point as before by decreasing the
value of the standard resistance

24

25.

ae
Statement-2: Resistance of a metal increases with
increase in temperature.

Statement-1: For zero value of R in circuit, power
transfer in external resistance will be maximum.

_|

E=20V r=10Q

Statement-2: Since R, <r in the given circuit. So,
power transfer in external resistance will be maximum
when R=0.

Statement-1: The switch S shown in the figure is
closed at f =0, Initial current flowing through battery
. E
s —.

R+r

— MWW —

e r S

Statement-2: Initially capacitor was uncharged, so
resistance offered by capacitor at t =0 is zero.

This section contains Linked Comprehension Type Questions or Paragraph based Questions. Each set consists of a Paragraph
followed by questions. Each question has four choices (A), (B), (C) and (D), out of which only one is correct. (For the sake of
competitiveness there may be a few questions that may have more than one correct options)

Comprehension |

In a certain particle accelerator, electrons emerge with an
energy of 40 MeV. The electrons emerge not in a steady
stream but rather in pulses at the rate of 250 pulses/s. This
corresponds to a time interval between pulses of 4 ms.
Each pulse has a duration of 200 ns and the electrons in
the pulse constitute a current of 250 mA. The current is
zero between pulses. Based on the information supplied,
answer the following questions.

2x107 s
—— 4 ms —» —» le—

-

— {(s)

1

How many electrons are delivered by the accelerator
per pulse?

(A) 2.12x10" (B) 21.2x10"

(C) 3.13x10M (D) 31.3x10"

The average current per pulse delivered by the accel-
erator is

(A) 0.005% of peak current
(B) 0.05% of peak current
(C) 0.001% of peak current
(D) 0.01% of peak current

The peak power delivered by the electron beam is
(A) TMW (B) 10MW (C) 100 MW (D) 100 kW

The average power (instead of the peak power) deliv-
ered by the electron beam is
(A) 500 MW (B) 50 MW

(C) 25W (D) 500 W
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Comprehension 2

A galvanometer (coil resistance 99 Q) is converted into an
ammeter using a shunt of 1Q and connected as shown in
figure (a). The ammeter reads 3 A. The same galvanometer
is converted into a voltmeter by connecting a resistance of
101 Q in series. This voltmeter is connected as shown in
figure (b).

12V ¢ 12V ¢
b i
AW
2
A v
20 ~
Figure (a) Figure (b)

Its reading is found to be % times the full scale reading.

Based on the facts and figures provided answer the follow-
ing questions.
5. The internal resistance r of the cell is

(A) 101Q (B) 1Q

€ 101Q (D) 111Q

6. The range of the ammeter and voltmeter respectively
is
(A) 5A,9V
(C) 5A,995V

(B) 504,9V
(D) 595A,9V

7. The full scale deflection current in the galvanometer is

given by
(A) 5A (B) 0.05A
(€) 05A (D) 50 A

Comprehension 3

Based on the circuit shown, answer the following ques-
tions. Assume that all the resistances have value in ohm.

8. The current I in the circuit is given by

(A) 2A (B) 4A
€) 6A (D) 8A
9. The current I, is given by
(A) 1A (B) %A
1 1
0 —-A D) - A
© 7 D) 3
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10. The potential difference across the points AB is V ;.
Then

(A) Vyp=4V
€) V=6V

(B) V,z=8V
(D) Vyp=0

Comprehension 4

Based on the circuit diagram shown, answer the following
questions.

] b ?a%
II Yyvy
V=18V \'S -
AAA ||
N P I
60 3uF

11. The potential of point a with respect to point b in
figure when switch S is open is

(A) V,=9V (B) V,=18V

(©) V,=-9V (D) V,=-18V

12. The final potential of point b with respect to ground
when switch § is closed is
(A) 18V
€ 6V

B) 9V
(D) 3V

13.  The change in the value of charge on 3 uF capacitor is
Agq and on 6 UF capacitor is A", when the switch S
is closed . Then

(A) Ag=Ag =-36uC
(B) A7=36 uC, Aq'=-36 uC
Q) Ag=Ag=-184C
(D) Aq'=18 uC, Ag=-18 uC

Comprehension 5

Based on the circuit diagram shown answer the following
questions.

2A R
+ ANV
E, E
4, iis
" 1
40 30 60
3A 5A
14. The current in the 3 Q resistor is
(A) 2A (B) 4A
©) 8A (D) 10A



ICON

3.154 JEE Advanced Physics: Electrostatics and Current Electricity

15. The respective E; and E, values, in volt, are given by

(A) 34,56 (B) 36,54

(C) 54,36 (D) 56,34
16. The resistance R, in ohm is

(A) 3Q (B) 6Q

Q) 75Q (D) 9Q

Comprehension 6

A perfect insulator is filled between the plates of a capaci-
tor. For practical purposes this insulator is assumed to be
perfect when its resistance is taken to be very large or infi-
nite. Due to this, if a capacitor is connected to a battery, no
current flows through it in steady state. However, an insu-
lator must have some finite resistance which can be calcu-

!
lated by using the relation R = % .So, due to the finite value

of the resistance a non zero current must pass through the
resistance. This small non zero current is called leakage cur-
rent. Consider a leaky parallel plate capacitor is filled com-
pletely with material having dielectric constant K =18 and
its resistivity is (47x10°)Qm . The charge on the plate at
instant =0 is 2 uC . Based on the above facts and the data
provided answer the following questions.

17. Time constant of circuit is

(A) 3us (B) 2us
©) 9us (D) 1us
18. Charge on the capacitor at t =2 us is
(A) 054 uC (B) 0.37 uC
(C) 1uC (D) 0.74 uC
19. Leakage currentat t=4 us is
(A) 048 uA (B) 0.36 uA
(C) 024 pA (D) 013 A

Comprehension 7

Consider the circuit shown here. Based on the circuit and
the basic knowledge of the Kirchhoff’s Laws, answer the
following questions.

10Q 40 Q

KA H

10 uF
80 Q 20Q

an
20. In steady state, the potential difference across the
capacitor is given by
(A) zero (B) 10V
© 20V (D) 25V

21. The capacitor current as a function of time, when the
battery is disconnected is given by

3t
A) 100 -—— | mC
(&) EXP[ 1000] "

t
B) 100 -—— | uC
®) exp[ 1000] .

3t
C) 200 -— | uC
© exp( 1000] :

3
D) 200 -—— |mC
D) exp( 1000] "
22. The time taken by the capacitor to discharge until the
potential difference across itis 1V
(A) 17.66 ms (B) 1.766 ms
(C) 1766 ms (D) 1ms

Comprehension 8

In the circuit shown, the switch S has been open for a long
time. It is then suddenly closed. The time constant of the
circuit before the switch is closed is 7, and that after the
switch is closed 7,. Assuming the switch to be closed just
when f=0, give answers to the following questions.

50 kQ

10V£~{ Sf ]‘I‘IOyF

100 kQ
23. The value of 7 is
(A) 05s (B) 1s
(€) 15s (D) 2s
24, The value of 7, is
(A) 05s (B) 1s
(C) 15s (D) 2s

25. The current in the switch as a function of time is

(A) 100(2+¢') mA (B) 100(2-¢"') mA

(©) 100(2+¢™) pA D) 100(2-¢7) uA

Comprehension 9

A certain circuit consists of a variable capacitor, a resistor
R and an emf source of emf E as shown in figure. Initially
the capacitance of the capacitor is 10 uF which is abruptly
changed to 5 uF at t=0.If E=10V and R=50 Q, then
answer the following questions
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26.

27.

28.

29.

||
Il
E

The current in the circuit just after the capacitance has
been changed is

1 2

(A) ;A B ZA
3 4

© -A @) ZA

The current in the circuit as function of time is
(A) 0.2exp(-2000¢) (B) 0.2exp(-4000¢)
(C) 0.1exp(-2000t) (D) 0.1exp(—4000¢)
The charge on the capacitor as function of time is
(A) 50(1+¢720) (B) 5(1+¢7400%)
(©) 50(14¢740%) (D) 5(14¢7200%)

The heat produced in the resistor as function of time is

(A) 25(1-¢7500% ) mj
(C) 250(1— ¢80 ) y

(B) 250(1-¢100t)
(D) 25(1- 7000 )

Comprehension 10

The capacitor C; in the figure shown initially carries a

charge g,. When the switches 5; and S, are closed, capac-

itor C; is connected in series to a resistor R and a second

capacitor C,, which is initially uncharged.

30.

A
S
R
Cy == G
Co
L AT
Sy

The charge flown through wires as a function of time
tis
t

t
(A) qee RC+C£% (B) ﬁx[l—e RC:|
2

31.
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The total heat dissipated in the circuit during the dis-
charging process of C, is

2 2

% o
A) —=xC B) =
%) 2Ct ® 2

2 2
© 1< o B

2C: 20,C,

Comprehension |1

In the circuit shown in Figure, the capacitors are initially
uncharged. Based on the facts & figure provided, answer
the following questions.

32.

33.

34,

10Q  10Q
10Q
$100
100
5uF
100Q
AW h—/S
Qe 5y =

The initial value of the battery current when the switch
S is closed is
(A) 2A
€) 6A

(B) 4A
(D) 8A

The battery current after a long time is

33 73
A) — A B) —A
(A) 70 (B) 0
70
) —A (D) None of these

33

The charges on the 10 uF and 5 uF capacitors after

the steady state is reached are g;; and g5 respectively.
Then

(A) g5 =1y :% uc
(B) 45=mo =% ucC
© 15=23 kC, =35 kC
(D) ‘]5=%#qu10=%#€
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(]
Comprehension 12 36. What s battery current a long time after both switches
the cireuit sh h ) itiall hareed are closed?
IIL e C{rcElts o'wnlt e ;apagti);s are 1r‘ut1};;| y unc ellrged. (A) 0.08A (B) 0.04A
The switch S, is closed and then switch S; is closed. ©) 0.02A (D) 0.01A
Based on the facts & figure provided, answer the following
questions. 37. What is final voltage across C,?
(A) 2V (B) 4V
100Q B50Q © 6V (D) 8V
A » B » C D o
S S; 38. What s final voltage across C,?
(A) 2V (B) 4V
12V— C;=10uF == 1509§ ——=C,=50uF < 6V (D) 8V
39. Switch S, is opened again after a long time. The cur-
rent, (in A) in the 150 Q resistor as a function of time
H G F E is
35. What is the battery current immediately after S, is (A) 002 exp[— 400t ] (B) —0.04 exp( 200¢ ]
closed?
(A) 12A (B) 12A 400t 400t
©) 0.12A (D) None of these ©) 0-04e><p[3) (D) 0-02e><p(3)

MATRIX MATCH/COLUMN MATCH TYPE QUESTIONS

Each question in this section contains statements given in two columns, which have to be matched. The statements in
COLUMN:-I are labelled A, B, C and D, while the statements in COLUMN-II are labelled p, g, 1, s (and t). Any given state-
ment in COLUMN-I can have correct matching with ONE OR MORE statement(s) in COLUMN-IIL. The appropriate bub-
bles corresponding to the answers to these questions have to be darkened as illustrated in the following examples:

If the correct matches are A - p,sand t; B - qand r; C = pand g; and D — s and t; then the correct darkening of
bubbles will look like the following:

p g r s t
ARO@OO®O®
:HONONORONO,
CPOOOO
DPO@OEO®

1. COLUMN-I contains some of the laws while 2. Three wires of same material are connected in parallel

COLUMN-II contains the corresponding expression. to a battery. The length ratio of wiresis 1:2:3 and the
Match the Laws in COLUMN-I with the expressions ratio of their area of cross-section is 2:4:1. Match the
in COLUMN-IL ratio of quantities in COLUMN-I with their respective
COLUMN-I COLUMN-II answers in COLUMN-II
COLUMN-I COLUMN-II
(A) Ohm's Law (p) LV =0ina closed mesh
i (A) Resistance (p) 1:1:1
(B) Kirchhoft’s 1%
Junction Law (@ R= T under same (B) Current (q) 6:6:1
physical conditions (C) Power (1) 1:6:6
. , 2 .
(C) KII’Cthff S (1’) W =[“RT ](?llle, heat (D) Conductivity (S) 1:1:6
Loop Law produced in a resistance
(D) Joule's Law (s) 2I=0atany junction 3. Consider a series RC circuit. Match the quantities in

COLUMN?-I with the quantities in COLUMN-II
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COLUMN-I COLUMN-II
(C) For series combination v
of cells (1) Eq=E 1q= 5

(D) For parallel connection
of cells

(s) Eq=2E 1 =2r

COLUMN-|

COLUMN-II

(A) Charging current at

1
time £ =0 (p) ECVZ

6. Current i is flowing through a wire of non-uniform
cross-section as shown. Match the following two
columns.

(B) Discharging current

(q) Maximum

atf=0

(C) While charging
energy stored

(r) Capacitor becomes
short circuit

(D) While charging
energy dissipated
as heat

(s) Exponential Law

For the circuit shown in figure, match the two columns.

+4V

COLUMN-|

COLUMN-II

(A) Current density
(B) Electric field

(C) Resistance per unit
length

(D) Potential difference
per unit length

(p) is more at 1
(q) is more at 2

(r) is same at both
sections 1 and 2

(s) data is insufficient

With reference to the circuit diagram shown match the

following

COLUMN-|

COLUMN-II

A) Current in wire ae

B) Current in wire be

p) 1A
g 2A
05A

( (
( (
(C) Current in wire ce (r)
( (s)

D) Current in wire de

None of these

Consider two identical cells each of emf E and inter-

nal resistance r connected to a load resistance R

COLUMN-I COLUMN-II
(A) For maximum power 2
transfer to load if cells | (p) y”
are connected in series ’
(B) For maximum power B2
transfer to load if (G)) 2
cells are connected in
parallel

COLUMN-I COLUMN-II
(A) Potential difference,in | (p) zero
volt, across A and D
(B) Potential difference, in 9
volt, across capacitor (@ 5
(C) Value of Y, in ohm,
for which no energyis | () ¢
stored across capacitor
(Continued)

(Continued)
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COLUMN-|

COLUMN-II

(D) Steady state current, in
ampere, in the branch
containing the capacitor
is

(s) 14

(t) E)

8. Match

the consumption of power

given in

COLUMN-II to the corresponding appliance(s) given

in COLUMN-L

COLUMN-|

COLUMN-II

(A) 100 W, 220 V bulb
connected across 220 V

supply

(B) 200 W, 220 V bulb
connected across 220 V
supply

(C) Above 100 W and 200 W

bulbs connected in series
across a 220 V supply

(D) Above 100 W, 200 W
bulbs connected in
parallel across a 220 V

supply

(p) 300 W

(q) 66.7W

(r) 100W

(s) 200 W

9. Twobulbs A and B consume same power P when

operated at voltage V, and

Vp respectively. Bulbs

can be connected with a dc voltage source. Match the
quantities for respective combinations in COLUMN-I
to their appropriate answers in COLUMN-IL

COLUMN-I COLUMN:-II
(A) In series connection, R,
the ratio of potential | (P) R
difference across A b
and B
(B) In series connection, 12
. A
the ratio of power (q) vz
consumed by A and B B
(C) In parallel connection, R
the ratio of currentin | (r) R.
Aand B 8
(Continued)

COLUMN-|

COLUMN-II

(D) In parallel connection,
the ratio of power
consumed in A and B

Vs
Vi

10. COLUMN-I represents a

combination of resistors

of equal identical resistors of resistance r while
COLUMN-II represents the equivalent resistance
across (a) and (b). Match identities in COLUMN-I to
their corresponding match(es) in COLUMN-IL

COLUMN-I COLUMN-II
(A) % ' i
a b
(B) b (@ r
a
© b y
LS s
(D) 5

11. In the circuit shown in figure, match the following two

columns
4V1Q 1V1Q
A
1Q
COLUMN-I COLUMN-II
(In Sl Units)
(A) Potential difference (p) zero
across battery A

(Continued)
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COLUMN-| COLUMN-II

(In SI Units)

(B) Potential difference (1
across battery B

(C) Net power supplied/ | (r) 2
consumed by A

(D) Net power supplied/ | (s) 3
consumed by B

12. Forthe givennetworkiif R; is the equivalent resistance

INTEGER/NUMERICAL ANSWER TYPE QUESTIONS

between the points i, j of the circuit. Then match the

resistances in COLUMNG-I with their respective equiv-
alent values in COLUMN-II

COLUMN-I COLUMN-II
(A) R, (p) zero
(B) Ry, 3R
(q) v
(Continued)
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COLUMN-I COLUMN-II
©) R, 5R
(r) 3
(D) R, when points ¢ 7R
and 1 are shorted (s) I}

13.  With reference to the circuit diagram shown match the

following
2V
Y
e f
2 uF . g
N
24V

4 uF

COLUMN-I COLUMN-II
(A) v,-v_(in volt) (p) -8
(B) v,- v, (in volt) (q) 4
(C) work done by 12V cellis | (r) 192
(in uJ)
(D) work done by 24 V cellis | (s) 384
(in uj)

In this section, the answer to each question is a numerical value obtained after doing series of calculations based on the data
given in the question(s).

1.

An aluminium wire having a cross-sectional area of
4x10° m? carries a current of 5A. Find the drift
speed of the electrons in the wire, in gms™. The den-
sity of aluminium is 2.7 gem . Assume that one con-
duction electron is supplied by each atom.

A carbon wire and a Nichrome wire are connected in

series, so that the same current exists in both wires.
If the combination has a resistance of 10 kQ at 0 °C,

what is the resistance of each wire, in ohm, at 0 °C, so
that the resistance of the combination does not change
with temperature?

A high-voltage transmission line with a diameter of
2 cm and a length of 200 km carries a steady current
of 1000 A. If the conductor is copper wire with a free
charge density of 8.49x10% electron /m’, how long
does it take one electron to travel the full length of the
line? Give your answer in years.
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The potential difference across the filament of a lamp
is maintained at a constant level while equilibrium
temperature is being reached. It is observed that the
steady-state current in the lamp is only one tenth of
the current drawn by the lamp when it is first turned
on. If the temperature coefficient of resistivity for
the lamp at 20 °C is 0.00450 (°C)™", and if the resis-
tance increases linearly with increasing temperature,
what is the final operating temperature, in °C, of the
filament?

Taking R=1kQ and E=250V in figure, determine
the direction and magnitude of the current, in mA, in
the horizontal wire between a and e.

In the circuit of figure, determine the current, in
ampere, in each resistor and the voltage across the
200 Q resistor.

L 1 1

360 V

40V 80V

200 Q

8002002 70Q

For the network shown in figure, show that the resis-

tance Rab:(l+%)ﬂ. Find x

a 1Q 1Q b

3Q 5Q

Consider a series RC circuit (see figure) for which
R=1MQ, C=5uFand E=30V.Find

R=1x106kQ

e

5uF

C

/S p—
E

10.

11.

12.

13.
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(a) the time constant of the circuit, in second.

(b) the maximum charge, in uC, on the capacitor after
the switch is closed.

(c) find the current in the resistor 10 s after the switch
is closed, in uA to the nearest integer.

A capacitor in an RC circuit is charged to 60% of its
maximum value in 0.9 s. What is the time constant of
the circuit? (Express your result in second to the near-
est integer).

A 10 uF capacitor is charged by a 10V battery
through a resistance R. The capacitor reaches a poten-
tial difference of 4V in a time 3 s after charging
begins. Find R, in kQ.

When two unknown resistors are connected in series
with a battery, the battery delivers 225 W and carries a
total current of 5 A. For the same total current, 50 W
is delivered when the resistors are connected in paral-
lel. Determine the values of the two resistors (in ohm).

Three 60 W, 120 V light bulbs are connected across a
120 V power source, as shown in figure. Find

i
%

121)\/ R, 3 Ry

(a) the total power delivered to the three bulbs (in
watt) and

(b) the voltage across each (in volt).
Assume that the resistance of each bulb is
constant.

©

Switch S has been closed for a long time, and the elec-
tric circuit shown in figure carries a constant current.
Take C, =3 yF, C, =6 uF, R, =4kQ, and R, =7 kQ.
The power delivered to R, is 2.4 W.

(a) Find the chargeon C;,in uC.

(b) Now the switch is left open for a long time. Find
the change in the value of charge on C,,in uC.
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15.

16.

17.

18.
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In figure, suppose the switch has been closed for a
time sufficiently long for the capacitor to become fully
charged. Find

12 kQ
— AW
S
10 uF

Ry=15kQ g

[ 3 kQ

(a) the steady-state current in each resistor, in tA.

9V

(b) the charge Q on the capacitor, in uC.

(c) the switch is now opened at t = 0. Write an equa-
tion for the current I through R, as a function of
time.

(d) the time interval required for the charge on the
capacitor to fall to one-fifth its initial value, in
millisecond.

A 75 W tungsten light bulb has a resistance of 190 Q
when switched on and 15Q when switched off.
Estimate the temperature, inkelvin of the filament when

the bulb is switched on. Given a=4.5x107 °C™

Two wires of different materials x and y have resis-
tances per unit lengths, 100 Q(km)™, 50 Q(km)™
and  temperature  coefficients  0.0025 (°C ',
0.00075 (°C)™" respectively. It is desired to make a
coil having 1000 € resistance and a temperature coef-

ficient of 0.001(°C)™" by using suitable lengths of the
two wires in series. Calculate their respective lengths
in metre.

A block of metal is heated directly by dissipating
power in the internal resistance of block. Because of
temperature rise, the resistance increases exponen-
tially with time and is given by R(t)=0.5¢%, where
t is in second. The block is connected across a 110 V
source and dissipates 7644 | heat energy over a cer-
tain period of time. Calculate this period of time (in
millisecond).

An electric kettle has two coil. When one coil is
switched on, it takes 15 minutes to boil water and
when the second coil is switched on it takes double the
time for the same job to be done. How long, in min-
utes will it take to boil water when both the coils are
used in

19.

20.

21.

22,
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(@) series?
(b) parallel?

A wire of length 1m and radius 10 m is carrying
a heavy current and is assumed to radiate as a black
body. At equilibrium its temperature is 900 K while
that of the surroundings is 300 K. The resistivity of the
material of the wire at 300 K is 7% x10™® Qm and its
temperature coefficient of resistance is 7.8x10 per
°C. Find the current, in ampere in the wire. Stefan’s
constant, 0 =5.68x10™° Wm=K™

With only switch S; closed in the circuit shown,

~—

w
W

o5

20Q

(a) what is the steady state reading of the voltmeter
(in volt)?

(b) whatis the charge on the 3 uF capacitor (in uC)?

(c) how much power does the 12 V battery supply in
the steady state after all the switches are closed
(in watt)?

(d) whatis the charge on 2 yF capacitor (in uC)?

200 identical electrical bulbs, each having resistance
300 Q, are connected in parallel to a current source of
emf 200 V and internal resistance 0.5 Q.

(a) What is the power expended, in watt on each
bulb?

(b) The fractional change in power expended on each
bulb when one bulb burns out is f. Find 10000f.

In which branch of the circuit shown in figure, an
11 V battery be inserted so that it dissipates mini-
mum power. What will be the current, in ampere,
through the 2 Q resistance for this position of the
battery?

20 240
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Figure shows part of a circuit. Calculate the power, in
ohm, dissipated in 3 Q resistance. What is the poten-
tial difference V- -V} ?

10 12Vp 20 3V 4094

— AW
c 5A 6A B

3Q 6Q

An ammeter and a voltmeter are connected in series
to a battery with an emf E=6 V. When a certain resis-
tance is connected in parallel with the voltmeter, the
reading of the latter decreases two times, whereas the
reading of the ammeter increase the same number of
times. Find the voltmeter reading, in volt, after the
connection of the resistance.

A voltmeter of resistance R; and an ammeter of resis-
tance R, are connected in series across a battery of
negligible internal resistance. When a resistance R is
connected in parallel to voltmeter, reading of ammeter
increases three times while that of voltmeter reduces
to one third. Find R, and R, whenR=3 Q.

The emf of a storage battery is 90 V before charging
and 100 V after charging. When charging began the
current was 10 A. What is the current, in ampere, at the
end of charging if the internal resistance of the storage
battery during the whole process of charging may be
taken as constant and equal to 2 Q?

The circuit shown in figure is made of a homoge-
neous wire of uniform cross-section. 1234 is a square.
Qu

34
unit time in conductor 1-2 and 3-4 is found to be

The ratio of the amounts of heat liberated per

11x+yy2x, where x and y are non zero positive
integers. Find the values of x and y.

3 4

./

In the circuit shown in figure, V, and V, are two volt-

meters having resistances 6000 Q and 4000 Q respec-
tively. EM.F. of the battery is 250 V, having negligi-

29.

30.

31

32.

ble internal resistance. Two resistances R; and R, are
4000 Q and 6000 Q respectively. Find the reading of
the voltmeters V; and V;, in volt, when

(a) the switch S is open and
(b) the switch S is closed.

It is required to send a current of 8 A through a cir-
cuit whose resistance is 5 . What is the least number
of cells which must be used for this purpose and how
should they be connected? The emf of each cell is 2 V
and the internal resistance is 0.5 Q.

What will be the change in the resistance, in ohm, of
a circuit between A and F consisting of five identi-
cal conductors each of resistance 2 Q if two similar
conductors added as shown by the dashed line in
figure.

A hemispherical network of radius a is made by

using a conducting wire of resistance per unit length
64 Y1 . . . .

A= ( 2— )— . Find the equivalent resistance, in ohm,
+7m)a

across OP .

v
D
Find the velocity of charge leading to 1 A current
which flows in a copper conductor of cross-section
1em? and length 10 km. Free electron density of cop-
per is n=85x10% per m’ . How long will it take the

electric charge to travel from one end of the conductor
to the other. Give your answer in years.
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33. Compute the value of battery current I, in ampere,
shown in figure. All resistances are in ohm.
/ 6
> MW
4
12v= 4
2
+ AW
34. Calculate the potential, in volt, of points A, B, C and
D shown in Figure 1. What would be the new poten-
tial values, in volt, if polarity of 6 V battery is reversed
as shown in Figure 27 All resistances are in €} .
A B Cc D
1 2 3
1I2= v a e? .V
%L ov
Figure 1
A B C D
——AWWA MMy AMAN—
1 2 3
1ﬁ v G ? IV
Loy
Figure 2
35. Twelve cells each having the same e.m.f. are connected
in series and are kept in a closed box. Some of the cells
are wrongly connected. This battery is connected in
ARCHIVE: JEE MAIN
1. [Online April 2019]
A 200 Q resistor has a certain colour code. If one
replaces the red colour by green in the code, the new
resistance will be
(A) 400 Q (B) 500 Q
(C) 300Q (D) 100 Q
2. [Online April 2019]

For the circuit shown, with R;=1.0Q, R,=2.09,
E; =2V and E,=E;=4V, the potential difference
between the points a and b is approximately (in V')

36.

37.

38.

39.

Chapter 3: Electric Current and Circuits  3.163

series with an ammeter and two cells identical with
the others. The current 3 A when the cells and bat-
tery aid each other and 2 A when the cells and battery
oppose each other. How many cells in the battery are
wrongly connected?

A parallel plate capacitor has plate of area 10 cm?
separated by a distance of 1 mm. It is filled with the

dielectric mica the resistivity of mica is 1x10° Qm ,
the leakage current through the capacitor is found to
be *x 107" ampere, where * is not readable. Find the
value of *.

The gap between the plates of a parallel plate capacitor
is filled up with an inhomogeneous poorly conducting
medium whose conductivity varies linearly in a direc-
tion perpendicular to the plates from ¢ =107 Q'm™
to 2x10"> Q'm ™. Each plate has an area 230 cm”
and the separation between the plates is d=2mm.
Find the current, in nanoampere, flowing through the
capacitor due to a voltage V' =300 V.

An electric bulb rated for 500 W at 100 V is used in a
circuit having a 200 V supply. Calculate the resistance
R that one must be put in series with the bulb, so that
the bulb delivers 500 W. Give your answer in ohm.

A fuse of lead wire has an area of cross-sectional
0.2 mm”. On short circuiting, the current in the fuse
wire reaches 30 A. How long after the short-circu-
iting, will fuse begin to melt? Give your answer in
millisecond.

For lead, specific heat 0.032calg™(°C)™", melting
point is 327 °C,, density is 11.34 gem™ and resistiv-
ity is 22x 107 Qem . The initial temperature of wire is
20°C. Neglect heat losses.

(A) 2.7
(C) 23
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[Online April 2019]

A cell of internal resistance r drives current through
an external resistance R. The power delivered by
the cell to the external resistance will be maximum
when

(A) R=1000r (B) R=r
(C©) R=2r (D) R=0.001r
[Online April 2019]

In the circuit shown, a four-wire potentiometer is
made of a 400 cm long wire, which extends between
A and B. The resistance per unit length of the poten-

tiometer wire is 7 =0.01 Qecm™ . If an ideal voltmeter

is connected as shown with jockey | at 50 cm from
end A, the expected reading of the voltmeter will be

1.5V, 15V

05Q050Q
| AL lJ _
i i

50 cm H
10 E i
3 i H
100 cm
(A) 075V (B) 050V
() 020V (D) 025V
[Online April 2019]

In the figure shown, what is the current (in Ampere)
drawn from the battery? You are given

R=15Q, R,=10Q, Ry=20Q, R,=5Q, Rs=250Q,
R,=30Q, E=15V

e As
E i‘-‘ Ry § Ry
R R
® o ® 5
© 3 ® -
[Online April 2019]

Determine the charge on the capacitor in the following
circuit

3.164 JEE Advanced Physics: Electrostatics and Current Electricity

60 20
72VT|‘—M:Q§ 1008 —104F

(A) 200 uC (B) 60 uC

(€) 10uC (D) 2uC

[Online April 2019]

Awire of resistance R is bent to form a square ABCD
as shown in the figure. The effective resistance between
E and C is (E is mid-point of arm CD)

A B
D E Cc
3
(A) =R (B) R
4
1 7
—R D) —R
© 16 (D) 64
[Online April 2019]

A moving coil galvanometer has resistance 50 Q and
it indicates full deflection at 4 mA current. A voltme-
ter is made using this galvanometer and a 5 k{2 resis-
tance. The maximum voltage, that can be measured
using this voltmeter, will be close to

(A) 10V (B) 20V
Q) 15V (D) 40V
[Online April 2019]

A metal wire of resistance 3 Q is elongated to make a
uniform wire of double its previous length. This new
wire is now bent and the ends joined to make a circle.
If two points on this circle make an angle 60° at the
centre, the equivalent resistance between these two
points will be

5 5
A) —Q B) —Q
® 3 ®

7 12
) —-Q D) —Q
© 5 (D) 5
[Online April 2019]

The resistance of a galvanometer is 50 Q and the
maximum current which can be passed through it is
0.002 A. What resistance must be connected to it in
order to convert it into an ammeter of range 0-0.5 A?
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12.
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14.
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(A) 02Q (B) 0.002Q
(€) 05Q (D) 0.02Q
[Online April 2019]

In a conductor, if the number of conduction electrons
per unit volume is 8.5x10%® m™ and mean free time
is 25 fs (femto second), its approximate resistivity is

(m,=9.1x10"" kg)

(A) 10° Qm (B) 10° Qm
(©) 107 Qm (D) 107 Qm
[Online April 2019]

In an experiment, the resistance of a material is plot-
ted as a function of temperature (in some range). As
shown in the figure, it is a straight line. One may con-
clude that

InR(T)

L5

(A) R(T)=% (B) R(T)=Re T’

T? T?

(@) R(ir)=R0eTu2 (D) R(T)=R0ﬁ

[Online April 2019]
A moving coil galvanometer allows a full scale current

of 10™* A. A series resistance of 2 MQ is required to
convert the above galvanometer into a voltmeter of
range (-5 V. Therefore, the value of shunt resistance
required to convert the above galvanometer into an
ammeter of range 0-10 mA is

(A) 200Q (B) 500 Q
(©) 1000 D) 10Q
[Online April 2019]

In the given circuit, an ideal voltmeter connected
across the 10 € resistance reads 2V . The internal
resistance r, of each cell is

15Q
2Q

15.

16.

17.

18.
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(A) 05Q (B) 0Q
Q) 150 D) 1Q
[Online April 2019]

In a meter bridge experiment, the circuit diagram and
the corresponding observation table are shown in
figure.

Unknown
@ resistance

S.No. | R(Q) I(cm)
1. 1000 60
2. 100 13
3 10 1.5
4 1 1.0

Which of the readings is inconsistent?

(A) 1 (B) 2
© 3 (D) 4
[Online April 2019]

A current of 5 A passes through a copper conductor

(resistivity =1.7x10™ Qm ) of radius of cross-section
5mm . Find the mobility of the charges if their drift

velocity is 1.1x10* ms ™.
(A) 13m*V's!
(C) 1.5m?vis?!

(B) 18m’Vis'!

(D) 1.0 m?V7s™
[Online April 2019]

Space between two concentric conducting spheres of

radii a and b(b > a) is filled with a medium of resistiv-
ity p. The resistance between the two spheres will be

P 11] p(llJ
(4) 4::[& b (B) 2r\a b

Pl 1] p(l 1]
© 2n(a+b (D) 4z a+b
[Online April 2019]

The resistive network shown below is connected to a
D.C. source of 16 V. The power consumed by the net-
work is 4 W . The value of R is
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4R 6R
R R
4R 12R
I
E=16V
(A) 8Q (B) 1Q
©) 16 D) 6Q
[Online April 2019]

A galvanometer of resistance 100 €2 has 50 divisions
on its scale and has sensitivity of 20 uA/division. It
is to be converted to a voltmeter with three ranges, of
0-2V, 0-10 V and 0-20 V. The appropriate circuit to
dosois

(A) —Grww—w

Ry =1900 Q
R, = 8000 Q
Ry = 10000 Q

2V 10V 20V

R, = 1900 Q
R, = 9900 Q
Ry = 19900 Q

2V 10V 20V

© —(:)—ww——wm——ww—
Ri | Re| Rs | g =10000

=

R, = 9900 Q
R, = 1900 Q

2V 10V 20V

D) G w—-wm—ww—
R, = 2000 Q
R, = 8000 O
Ry = 10000 Q

2v 10V 20V

[Online April 2019]

To verify Ohm’s law, a student connects the voltmeter
across the battery as, shown in the figure. The mea-
sured voltage is plotted as a function of the current,
and the following graph is obtained

Internal

resistance € Ammeter

21.

22,

23.

1000 mA

If V is almost zero, identify the correct statement

(A) The emf of the battery is 1.5V and its internal
resistance is 1.5 Q

(B) The emf of the battery is 1.5V and the value of
Ris15Q

(C) The value of the resistance R is 1.5 Q

(D) The potential difference across the battery is
1.5V when it sends a current of 1000 mA

[Online April 2019]
A moving coil galvanometer, having a resistance G,
produces full scale deflection when a current I, flows

through it. This galvanometer can be converted into (i)
an ammeter of range 0 to Iy(I;>1,) by connecting
a shunt resistance R, to it and (ii) into a voltmeter
of range 0 to V(V =GI;) by connecting a series resis-
tance Ry toit. Then,

oV
(A) R4R,=G* and RA:[S]
g

R, |I,-1,
of Lg Ry (lo-1Ig ’
(B) R,Ry =G and —4 =
I~ Ry | 1
2 Ry L
(C) R4Ry=G" and —==
R o1y
I,-1, I, YV
(D) RARV=GZ[(° é)]an:u-.l RA:[ g ]
Ig Ry (IO—Ig)
[Online January 2019]

A copper wire is stretched to make it 0.5% longer. The
percentage change in its electrical resistance if its vol-
ume remains unchanged is

(A) 0.5% (B) 2.0%
(C) 25% (D) 1.0%
[Online January 2019]

A resistance is shown in the figure. Its value and toler-
ance are given respectively by

Red Orange

Violet Silver
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(A) 27kQ, 20% (B) 270Q, 5%
(©) 27kQ, 10% D) 270 Q, 10%
[Online January 2019]

When the switch §, in the circuit shown, is closed,
then the value of current i will be

20V /s C iz 10V
——A—— AW
A 20 1! 40 B
2Q
J_ S
V; 0
(A) 2A (B) 5A
©) 4A D) 3A
[Online January 2019]

Drift speed of electrons, when 1.5 A of current flows
in a copper wire of cross section 5 mm?, is v. If the
electron density in copper is 9x10% m™ the value of
v in mms™ is close to (Take charge of electron to be
=16x107 C)

(A) 0.02 (B) 0.2
€ 3 D) 2
[Online January 2019]

A carbon resistance has a following colour code. What
is the value of the resistance?

GOy Golden

(A) 6.4MQ25%
(C) 64kQ+10%

(B) 53MQ+5%
(D) 530 kQ+5%

[Online January 2019]

In the given circuit the internal resistance of the 18 V
cells is negligible. If R;=4009Q, R;=1009Q and
R,;=500Q and the reading of an ideal voltmeter
across R, is 5V, then the value of R, will be

R 1 HZ
1
18V
(A) 230 Q (B) 450 Q
(C) 550 Q (D) 300 Q

28.

29.

30.

31
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[Online January 2019]

In the given circuit the cells have zero internal resis-
tance. The currents (in amperes) passing through resis-
tance R; and R, respectively, are

R;320Q R,Z 200

10V 10V
(A) 1,2 (B) 0,1
(©) 05,0 (D) 2,2
[Online January 2019]

A 2W carbon resistor is colour coded with green,
black, red and brown respectively. The maximum cur-
rent which can be passed through this resistor is

(A) 20mA (B) 0.4mA
(C) 100 mA (D) 63 mA
[Online January 2019]

A uniform metallic wire has a resistance of 18 Q and
is bent into an equilateral triangle. Then, the resistance
between any two vertices of the triangle is

(A) 4Q (B) 12Q

€ 8Q D) 2Q

A 60 B

[Online January 2019]
A potentiometer wire AB having length L and resis-
tance 12r is joined to a cell D of emf ¢ and inter-

nal resistance 7. A cell C having emf g and internal

resistance 3r is connected. The length AJ at which

the galvanometer as shown in figure shows no deflec-

tion is

+9 &
| I
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11 11
A) —L B) —L
(A) T (B) o1

5 13
C) —L D)y —L
© T (D) o1
[Online January 2019]

The Wheatstone bridge shown in figure here, gets bal-
anced when the carbon resistor used as R; has the
colour code (Orange, Red, Brown). The resistors R,
and Ry are 80Q and 40 Q respectively. Assuming
that the colour code for the carbon resistors gives their
accurate values, the colour code for the carbon resistor,
used as R;, would be

+

(A) Brown, Blue, Black
(C) Grey, Black, Brown

(B) Red, Green, Brown
(D) Brown, Blue, Brown

[Online January 2019]
The actual value of resistance R, shown in the figure
is 30 Q. This is measured in an experiment as shown

4
using the standard formula R = T where V' and I

are the readings of the voltmeter and ammeter, respec-
tively. If the measured value of R is 5% less, then the
internal resistance of the voltmeter is

R
ft
(A) 570 Q (B) 600 Q
(€) 350Q (D) 35Q
[Online January 2019]

A current of 2mA was passed through an unknown
resistor which dissipated a power of 4.4 W . Dissipated
power when an ideal power supply of 11V is con-
nected across it is

(A) 11x10° W
(C) 11x10° W

(B) 11x10° W
(D) 11x10* W

35.

36.

37.

[Online January 2019]

Two equal resistances when connected in series to
a battery, consume electric power of 60 W. If these
resistances are now connected in parallel combina-
tion to the same battery, the electric power consumed
will be

(A) 60W (B) 30W
(©) 120W (D) 240 W
[Online January 2019]

In a Wheatstone bridge (see figure), resistances P and
Q are approximately equal. When R=400(2, the
bridge is balanced. On interchanging P and Q, the
value of R, for balance, is 405 Q. The value of X is
close to

(A) 4045Q (B) 401.5Q
(C) 4025Q (D) 403.5Q
[Online January 2019]

The resistance of the metre bridge AB in given fig-
ure is 4 Q. With a cell of emf E=05V and rheo-
stat resistance R, =2 Q the null point is obtained at
some point |. When the cell is replaced by another
one of emf E=E, the same null point | is found for
R,=6 Q. Theemf E, is

E
|
Il
®
A3 i B
I AW
6V Ry
(A) 06V (B) 05V
(C) 03V (D) 04V
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[Online January 2019]
A galvanometer having a resistance of 20 Q and
30 divisions on both sides has figure of merit
0.005 ampere/division . The resistance that should be
connected in series such that it can be used as a volt-
meter upto 15 volt , is:

(A) 100Q (B) 125Q
(€) 80Q (D) 120 Q
[Online January 2019]

In the circuit shown, the potential difference between
A and B is:

10 1V
M —W———— ——
50| 1Q 2V 1100
A W F—TWW\—B
D (o
10 3V
N —w——f—
(A) 6V (B) 3V
€ 2V D) 1V
[Online January 2019]

In the experimental set up of metre bridge shown in
the figure, the null point is obtained at a distance of
40cm from A.If a 10Q resistor is connected in
series with R;, the null point shifts by 10 cm. The
resistance that should be connected in parallel with
(R, +10) Q such that the null point shifts back to its
initial position is:

o

—

(A) 60Q (B) 30Q
(€ 40Q (D) 20Q
[Online January 2019]

The galvanometer deflection, when key K, is closed
but K, is open, equal 6, (see figure). On closing K,
also and adjusting R, to 5, the deflection in galva-

0, .
nometer becomes gﬂ . The resistance of the galvanom-

eter is, then given by (neglect the internal resistance of
battery)

42.

43.

44,
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R
K, 4°

(A) 220 (B) 250Q
Q) 50 D) 12Q
[Online January 2019]

In a meter bridge, the wire of length 1 m has a non-
uniform cross-section such that, the variation d—R of
d
its resistance R with length [ is — « —. Two equal
b TNl q

resistances are connected as shown in the figure. The
galvanometer has zero deflection when the jockey is at
point P. What is the length AP?

R R
P[]
P
T ||
A B
— | ——a 1- -

(A) 02m (B) 035m
(C© 025m (D) 03m
[Online January 2019]

An ideal battery of 4V and resistance R are con-
nected in series in the primary circuit of a potentiom-
eter of length 1 m and resistance 5 Q. The value of R,
to give a potential difference of 5 mV across 10 cm of
potentiometer wire, is

(A) 480Q (B) 490 Q
(C) 4950 (D) 395Q
[Online January 2019]

Two electric bulbs, rated at (25W,220V) and
(100 W, 220 V), are connected in series across a

220 V voltage source. If the 25 W and 100 W bulbs
draw powers P, and P, respectively, then

(A) PL=9W,P=16W (B) P,=4W,P=16W
() P=16W,P=9W (D) P=16W, P, =4 W
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[Online January 2019]

A galvanometer, whose resistance is 50€, has
25 divisions in it. When a current of 4x10™ A passes
through it, its needle (pointer) deflects by one division.
To use this galvanometer as a voltmeter of range 2.5 V,
it should be connected to a resistance of

(A) 6250 Q (B) 250 Q
(€) 200 Q (D) 6200 Q
[Online January 2019]

In the given circuit diagram, the currents, I; =-0.3 A,
I,=08A and I;=04 A, are flowing as shown. The
currents [,, I; and [, respectively, are:

P ls Q

(A) 1.1A,04A,04A
(B) 1L1A,-04A,04A
(C) 04A,11A,04A
(D) -04A,04A,11A

[2018]
Two batteries with em.f. 12V and 13V are con-
nected in parallel across a load resistor of 10 Q. The
internal resistances of the two batteries are 1Q and
2Q respectively. The voltage across the load lies
between

(A) 11.6Vand11.7V
(C) 1M4Vand11.5V

(B) 115Vand11.6V
(D) 11.7Vand 118V

[2018]

On interchanging the resistances, the balance point
of a meter bridge shifts to the left by 10 cm. The
resistance of their series combinations is 1kQ. How
much was the resistance on the left slot before the
interchange?

(A) 990 Q (B) 505Q
(C) 550 Q (D) 910 Q
[Online 2018]

In a meter bridge, as shown in the figure, it is given
that resistance Y=125Q and that the balance is
obtained at a distance 39.5 cm from end A (by Jockey )).
After interchanging the resistances X and Y, a new
balance point is found at a distance /, from end A.
What are the values of X and ,?

50.

51.

52.

I (100-1y)
Wire

Meter scale

|y (o)
L \e}

Battery Key

(A) 19.15Q and 60.5 cm
(B) 8.16 Q and 60.5 cm
(C) 816Q and 39.5cm
(D) 19.15Q and 395 cm

[Online 2018]

In the given circuit all resistances are of value
R ohm each. The equivalent resistance between A
and B is

A
B._%A\r‘v . A
(A) 2R ®) %
© 3R o) X
3
[Online 2018]

A constant voltage is applied between two ends of a
metallic wire. If the length is halved and the radius of
the wire is doubled, the rate of heat developed in the
wire will be

(A) Increased 8 times
(C) Doubled

(B) Unchanged
(D) Halved

[Online 2018]

A copper rod of cross-sectional area A carries a uni-
form current I through it. At temperature T, if the
volume charge density of the rod is p, how long will

the charges take to travel a distance d ?

pdA pdA
= B) /=
® = ® £
2pdA 2pdA
stk D) =2
© = @) =7
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[Online 2018]
In the following circuit, the switch S is closed at
t=0. The charge on the capacitor C; as a function of

_Ccz]

time will be given by Ce
C+G

—

(A) CEqE[l - exp[ -

t
Rce,,]
(B) ClE[l—exp(—é—RH

1

© Cquexp[—é}

eq

(D) Cﬁ{l—exp(—éﬂ
2

[Online 2018]

A heating element has a resistance of 100 Q at room
temperature. When it is connected to a supply of
220V, a steady current of 2 A passes in it and tem-
perature is 500 °C more than room temperature.
What is the temperature coefficient of resistance of the
heating element?

(A) 1x107*°C?
(C) 05x107*°C?t

(B) 2x10*°C?
(D) 5)(104 ocfl

[2017]

In the given circuit diagram when the current reaches
steady state in the circuit, the charge on the capacitor
of capacitance C will be

p)
(A) CE (B) CE
(r+7)
© CE(r+r2) D) CE(r1+r)

56.

57.

58.

59.

Chapter 3: Electric Current and Circuits  3.171

[2017]
In the following circuit the current in each resistance
is

2v 2V 2V
I | 1
10 19% 1Q§
I ! | ! I !
I I’ I
2V 2V 2V
(A) 1A (B) 0.25A
(C) 05A D) 0A
[2017]

Which of the following statement is false?

(A) Wheatstone bridge is the most sensitive when
all the four resistances are of the same order of
magnitude.

(B) In a balanced Wheatstone bridge if the cell and
the galvanometer are exchanged, the null point is
disturbed.

(C) Arheostat can be used as a potential divider.

(D) Kirchhoff’s second represents —energy
conservation.

law

[Online 2017]

A 9V battery with internal resistance of (.5 €2 is con-
nected across an infinite network as shown in the fig-
ure. All ammeters A;, A,, A; and voltmeter V are
ideal. Choose correct statement.

10Q 1Q 10

(A) Readingof V is 9V
(B) Readingof A, is 2A
(C) Readingof V is 7V
(D) Reading of A; is 18 A

[Online 2017]

A potentiometer PQ is set up to compare two resis-
tances as shown in the figure. The ammeter A in the
circuit reads 1 A when two way key K, is open. The
balance point is at a length I, cm from P when two way
key Kj is plugged in between 2 and 1, while the bal-
ance points is at a length [, cm from P when key K;
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is plugged in between 3 and 1. The ratio of two resis-

Ry .
tances —, is found to be
2

4 E Rh, 62.
Kz
—@—| »—«yi?z( J
Ry : —
K
G
P @ 63.
il )va (o)
E, Rhy K
! !
A) B —
(A) Lk (B) L
! !
C) L D) ——
© L+l ©) L-1,
64.
[Online 2017]
In a meter bridge experiment resistances are connected
as shown in the figure. Initially resistance P =4 Q
and the neutral point N is at 60 cm from A.Now
an unknown resistance R is connected in series to P
and the new position of the neutral point is at 80 cm
from A . The value of unknown resistance R is
G
A N B
| %F
_%; Ry, K
20 33 65
A) —Q B) —Q :
@ 3 ® =
€ 6Q D) 7Q
[Online 2017]
The figure shows three circuits I, I and III which are
connected to a 3V battery. If the powers dissipated
by the configurations I, I and IIT are P, P, and P,
respectively, then
1Q 1Q
1Q
G
Eo e IR TS T
1Q §1 O —
10 v 1 66.
104)%1a | 12 3V

(A) B,>P,>P
C B>P>D

(B)
D)y B>B>P

P>P>P

[Online 2017]
A uniform wire of length | and radius r has a resis-

r
tance of 100 Q . It is recast into a wire of radius - The
resistance of new wire will be

(A) 400 Q (B) 100 Q
(€) 200Q (D) 1600 Q
[2016]

The temperature dependence of resistances of Cu
and undoped Si in the temperature range 300-400 K,
is best described by

(A) Linear decrease for Cu, linear decrease for Si.

(B) Linear increase for Cu, linear increase for Si.

(C) Linear increase for Cu, exponential increase for Si.
(D) Linear increase for Cu, exponential decrease for Si.

[Online 2016]

In the circuit shown, the resistance r is a variable
resistance. If for r= fR, the heat generation in r is
maximum then the value of f is

R
R
r
1
(A) 5 (B) 1
1 3
© 1 (D) 1
[Online 2016]

The resistance of an electrical toaster has a temperature
dependence given by R(T)=Ry[1+a(T-T,)] inits
range of operation. At T, =300K, R=100 Q and at
T=500K, R=120 Q. The toaster is connected to a
voltage source at 200 V and its temperature is raised

at a constant rate from 300 to 500 K in 30 s . The total
work done (in kJ) in raising the temperature is

3

(A) 401n(g) (B) 201n(5)

© 601n(g)

[2015]
When 5V potential difference is applied across a
wire of length 0.1 m, the drift speed of electrons is

15
(D) 401n(ﬁ)
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69.

ICON

25x107 ms™L If the electron density in the wire is

8x10% m?, the resistivity of the material is close to
(A) 1.6x107° Qm (B) 1.6x107 Qm
(€) 1.6x107° Om (D) 1.6x10”° Qm

[2015]
In the circuit shown, the current in the 1 Q resistor is
BV 20
1Q 9V
3o Q3a

(A) 1.3 A, from P to Q
(B) 0A

(C) 013A,fromQ to P
(D) 013 A,from P to Q

[Online 2015]

Suppose the drift velocity v, in a material varied with
the applied electric field E as V,o+E. Then V-I
graph for a wire made of such a material is best given
by

(A) Vv (B) Vv
AN I
© v D) Vv

[Online 2015]

A 10V battery with internal resistance 1Q and a
15V battery with internal resistance 0.6 Q are con-
nected in parallel to a voltmeter (shown in figure). The
reading in the voltmeter will be close to

10V g
(A) 119V (B) 125V
(C) 131V (D) 245V

70.

71.

72.

73.

74.
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[Online 2015]

In the electric network shown, when no current flows
through the 4 Q resistor in the arm EB, the potential
difference between the points A and D will be

(A) 3V (B) 4V
©) 5V (D) 6V
[2014]

In a large building, there are 15 bulbs of 40 W, 5 bulbs
of 100 W, 5 fans of 80 W and 1 heater of 1 kW. The volt-
age of the electric mains is 220 V. The minimum capac-
ity of the main fuse of the building will be

(A) 8A (B) 10A
€ 12A (D) 14A
[2013]

The supply voltage to a room is 120 V. The resis-
tance of the lead wiresis 6 Q. A 60 W bulb is already
switched on. What is the decrease of voltage across the
bulb, when a 240 W heater is switched on in parallel
to the bulb?

(A) zero volt

(C) 133 volt

[2012]

The figure shows an experimental plot for discharging
of a capacitor in an R-C circuit. The time constant f
of this circuit lies between

(B) 2.9 volt
(D) 10.04 volt

Q
8] A
®
EEQS
5220
T C
E>-15 \\
2 N
cﬂm \
° I\T\f\.

0 50 100150 200 250 300
Time t in seconds ——

(A) 0and 50 sec
(C) 100 sec and 150 sec

[2012]
Two electric bulbs marked 25W-220V and

100 W-220V are connected in series to a 440V
supply. Which of the bulbs will fuse?

(B) 50 sec and 100 sec
(D) 150 sec and 200 sec
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(A) 100W (B) 25W

(C) neither (D) Both
75. [2011]

If a wire is stretched to make it 0.1% longer, its resis-

tance will

(A) increase by 0.05% (B) increase by 0.2%

(C) decrease by 0.2% (D) decrease by 0.05%
76. [2010]

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

(A) a1+a2’al+a2 (B) 4::11+0!2ral_'_0!2

2 2
© @+, D2 D) gt
o+ 0,

ARCHIVE: JEE ADVANCED

Single Correct Choice Type Problems

In this section each question has four choices (A), (B), (C)
and (D), out of which ONLY ONE is correct.

1.

[JEE (Advanced) 2016]

An infinite line charge of uniform electric charge den-
sity 4 lies along the axis of an electrically conduct-
ing infinite cylindrical shell of radius R. At time t =0,
the space inside the cylinder is filled with a material
of permittivity & and electrical conductivity ¢ . The
electrical conduction in the material follows Ohm’s
law. Which one of the following graphs best describes
the subsequent variation of the magnitude of current

density j(t) atany point in the material?

(A) jt) (B) )

0, 0) (0, 0)

77. [2009]

This question contains Statement 1 and Statement 2.
Of the four choices given after the statements, choose
the one that best describes the two statements.
Statement 1: The temperature dependence of resis-
tance is usually given as R=R,(1+0At). The resis-
tance of a wire changes from 100 Q to 150 Q when
its temperature is increased from 27 °C to 227 °C.
This implies that o =2.5x107 °C™.

Statement 2: R=R,(1+0At) is valid only when

the change in the temperature AT is small and

AR=(R-R,)<R,.

(A) Statement 1 is true, Statement 2 is false.

(B) Statement 1 is true, Statement 2 is true; Statement
2 is the correct explanation of Statement 1.

(C) Statement 1 is true, Statement 2 is true; Statement
2 is not the correct explanation of Statement 1.

(D) Statement 1 is false, Statement 2 is true.

[JEE (Advanced) 2015]

In an aluminium (AI) bar of square cross section, a
square hole is drilled and is filled with iron (Fe) as
shown in the figure. The electrical resistivities of Al
and Fe are 27x10™® Qm and 10x107 Qm , respec-
tively. The electrical resistance between the two faces
P and Q of the composite bar is

Al .2 | /7 &
ey | &
lFeIl,,f EX
=
2mm/
=7 mm
2475 1875
A) — uQ B) —— uQ
(A) o H (B) a M
1875 2475
C) — uQ D) —
©) 0 M (D) 132
[JEE (Advanced) 2014]

During an experiment with a meter bridge, the galva-
nometer shows a null point when the jockey is pressed
at 40 cm using a standard resistance of 90 Q, as show
in the scale used in the meter bridge is 1 mm. The
unknown resistance is
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|y
II
R 90 Q

VWYV IVVVVVL

—

40 cm

(A) 60£0.15Q
(C) 60£0.25Q

(B) 135+0.56 Q
(D) 135+0.23 Q

[IIT-JEE 2011]

A meter bridge is set-up as shown in figure, to deter-
mine an unknown resistance X using a standard
10 Q resistor. The galvanometer shows null point
when tapping key is at 52 cm mark. The end-correc-
tions are 1cm and 2 cm respectively for the ends A
and B. The determined value of X is

|1
L

X 10Q
M ™
=) (=] o (=]
N A B
[t
(A) 102Q (B) 10.6Q
(€) 108Q D) 11.1Q
[IIT-JEE 2010]

To verify Ohm’s law, a student is provided with a test
resistor Ry, 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

10Q g

Heater
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[IIT-JEE 2010]

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

./

!

t A
Te— 1 —

A) directly proportional to L
B) directly proportional to f
() independent of L
D) independent of ¢

— e~ —, —

[IIT-JEE 2010]

Incandescent bulbs are designed by keeping in mind
that the resistance of their filament increases with
the increase in temperature. If at room temperature,
100 W, 60 W and 40 W bulbs have filament resis-
tances Ry, Ry and Ry, respectively, the relation
between these resistances is

1 1 1
A) —=—t— B) Ryy=Ry+
(A) R Ry Ry (B) Rigo =Ry +Rg

(€©) Ry >Rg >Ry

[IIT-JEE 2008]

Figure shows three resistor configurations R, R, and
R, connected to 3 V battery. If the power dissipated
by the configuration R;, R, and Ryis P, P, and P,
respectively, then
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102 10
10
310 -3V §: —3V
| 10
210
R1 HZ
1Q 10
—3V
10 1Q
1Q
Ry

(A) P>D>1 B) B>P>P

(C) P,>P>P (D) B>P,>P

[IIT-JEE 2007]

A resistance of 2 Q is connected across one gap of a
metre bridge (the length of the wire is 100 cm) and an
unknown resistance, greater than 2 Q, is connected
across the other gap. When these resistances are inter-
changed, the balance point shifts by 20 cm. Neglecting
any corrections, the unknown resistance is

(A) 3Q (B) 4Q
€ 5Q (D) 6Q
[IIT-JEE 2007

A parallel plate capacitor C with plates of unit area
and separation d is filled with a liquid of dielectric

constant K=2. The level of liquid is g initially.

Suppose the liquid level decreases at a constant speed
V, the time constant as a function of time is

I
z
dI;“_f_" a3 h

N

B
6&,R (154 +9Vt)e,R
(A) — (B) ) 022
5d+ 3Vt 24% - 3dVi -9V
6&,R (154 -9Vt)e,R

) — D 0

© 5d -3Vt ©) 24% + 34Vt -9V

11.

12.

13.

[IIT-JEE 2007]

A circuit is connected as shown in the figure with the
switch S open. When the switch is closed, the total
amount of charge that flows from Y to X is

3 uF X 6 uF
—
S
30 Y 6Q
[\
| 1
9V
(A) zero (B) 54 uC
(C) 27 uC (D) 81uC
[IIT-JEE 2006]

Two bars of radius r and 2r are kept in contact as
shown. An electric current I is passed through the
bars. Which one of the following is correct?

— /2 —>

12 — [[2 —>

r

e LA .

e
£ B

Heat produced in bar BC is 4 times the heat pro-
duced in bar AB

(B) Electric field in both halves is equal

(C) Current density across AB is double that of
across BC

Potential difference across AB is 4 times that of
across BC

[IIT-JEE 2006]

Find the time constant for the given RC circuits in
correct order

)
\2
R, Cs c, R;
Co Ry
)
)
H1 C'1
AVAVAVA
AAAA
Hz C2

Ri=1Q,R,=2Q, C;=4uF, C,=24F
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8 8
A 18, 4, - B 181 = 4
(A) 5 (B) 5

8 8
C) 4,18, - D) 4, —,18
©) 5 D) 43
[IIT-JEE 2005]

A moving coil galvanometer of resistance 100 Q is
used as an ammeter using a resistance 0.10. The
maximum deflection current in the galvanometer is
100 pA . Find the minimum current in the circuit, so
that the ammeter shown maximum deflection

(A) 100.1 mA (B) 1000.1 mA
(C) 10.01 mA (D) 1.01 mA
[IIT-JEE 2005]

A rigid container with thermally insulated walls con-
tains a coil of resistance 100 Q, carrying current 1 A.
Change in internal energy after 5 minute will be

(A) zero (B) 10kJ
(C) 20k] (D) 30kJ
[IIT-JEE 2005]

Find out the value of current through 2 Q resistance for
the given circuit.

10V— 5Q 10Q - 20V
AW
2Q
(A) 5A (B) 2A
(C) zero (D) 4A
[IIT-JEE 2005]

A 4 uF capacitor, a resistance of 2.5 M€ is in series
with 12V battery. Find the time after which the potential
difference across the capacitor is 3 times the potential

difference across the resistor: [Given log, (2 )=0.693]

(A) 13.86s (B) 6.93s
€ 7s (D) 14s
[IIT-JEE 2004]

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

P

19.

20.

21.
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(A) Pand Q (B) Qand R
(C) PandR (D) any two points
[IIT-JEE 2004]

For the post office box arrangement to determine the
value of unknown resistance, the unknown resistance
should be connected between

RN

B; Cy
(A) Band C (B) Cand D
(C©) Aand D (D) B, and G
[IIT-JEE 2004]

A capacitor is charged using an external battery with a
resistance x in series. The dashed line shows the vari-
ation of log,I with respect to time. If the resistance is
changed to 2x, the new graph will be

log,/

A

(A) P (B) Q
© R D) s
[IIT-JEE 2003]

Express which of the following set-up can be used to
verify Ohm's Law?
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©

(D)

A 1}

[IIT-JEE 2003]

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?

||||
UL
R, R,

gt

Alt—x—» C B

X
(B) 1

(D) 2x

(A) x
(©) 4x

[IIT-JEE 2003]
The three resistances of equal value are arranged in the
different combinations shown below. Arrange them in
increasing order of power dissipation

AW
i

i
AWN—IWW—IWW— Il ——

MWW

I

IV ——

AWV
(A) M<II<IV<I
(C) I<IV<II<II

(B) H<M<IV<I
D) I<II<I<IV

[IIT-JEE 2002]
The effective resistance between points P and Q of
the electrical circuit shown in figure is

2R 2R

PQ

2R 2R

25.

26.

27.

() 2Rr ®) 8R(R+7)

R+r 3R+r
Q) 2r+4R D) % Loy
[IIT-JEE 2002]

A100 Wbulb B, , and two 60 W bulbs B, and B;, are
connected to a 250 V source, as shown in the figure.
Now W,, W, and W; are the output powers of the

bulbs B,, B, and B, respectively. Then

51? ﬂiPBz
25

||
L
250V

(B)
(D) W, <W,<W,

(A) W,>W,=W, W, >W, >W,

(C) Wl < W2 = WS
[IIT-JEE 2001]
In the given circuit, it is observed that the current I is

independent of the value of the resistance Rg. Then,
the resistance values must satisfy

Rs
F

RleRS = R3R4R6

R, Rs Rs

R, R,

1 1 1 1
—+—= +
Ry Ry R +R, R3+R,

(D) RiR;=R,R,

[IIT-JEE 2001]

A wire of length L and 3 identical cells of negligible
internal resistances are connected in series. Due to the
current, the temperature of the wire is raised by AT in
time f. 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. The temperature of the wire is
raised by the same amount AT in the same time . The
value of N is
(A) 4

©) 8

(B) 6
D) 9
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[II'T-JEE 2001]
In the circuit shown in figure, with steady current, the
potential drop across the capacitor must be

V
_||
% C
/| ||
i 11
—
oV 2R
Vv
(A) V (B) 3
Vv 2V
C — D) =—
©) 3 (D) 3
[IIT-JEE 1999]

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

(A) Ir=1I;
© Ig=1Ip

[IIT-JEE 1998]
In the circuit shown in figure, the current through

30 4 20 g 20

oo Dog Cogq

(A) the 3 Qresistoris 0.5 A.
(B) the 3 Q resistoris 0.25 A.
(C) the 4 Qresistoris 0.5 A.
(D) the 4 Q resistoris 0.25 A.

[IIT-JEE 1997]

A steady current flows in a metallic conductor of non-
uniform cross-section. The quantity/quantities con-
stant along the length of the conductor is/are

(A) current, electric field and drift speed

(B) drift speed only

(C) current and drift speed

(D) current only

32.

33.

34.

35.
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[IIT-JEE 1997]

A parallel combination of 0.1MQ resistor and a
10 uF capacitor is connected across a 1.5 V source of
negligible resistance. The time required for the capaci-
tor to get charged upto 0.75 V is approximately (in
second)

(A) oo (B) log,2
(C) logy2 (D) zero
[IIT-JEE 1995]

A battery of internal resistance 4 Q is connected to
the network of resistances as shown. In order that the
maximum power can be delivered to the network, the
value of R in Q should be

R
‘M" AVA!‘AVAV l
|E
T4
|
A) — B) 2
(A) 9 (B)
8
C) - D) 18
©) 3 (D)
[IIT-JEE 1993]

Read the following statements carefully :

Y: The resistivity of semiconductor decreases with
increase of temperature.

Z:In a conducting solid, the rate of collisions between
free electrons and ions increases with increase of
temperature

Select the correct statement(s) from the following :

(A) Y istruebut Z is false
(B) Y isfalsebut Z is true
(C) Both Y and Z are true
(D) Y istrueand Z is the correct reason for Y

[IIT-JEE 1988]

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

A) each of them increases.

B) each of them decreases.

C) copper increases and that of germanium
decreases.

(D) copper decreases and that of germanium

increases.

(
(
(
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36. [IIT-JEE 1983]
The current i in the circuit (see figure) is

I

2V — 300 30 Q
AW
300
A) LA B = A
45 15
1 1
C) —A D) - A
© o -

37. [IIT-JEE 1981]
In the circuit shown in figure the heat produced in the
5 Q resistor due to the current flowing through it is 10
calories per second.

4Q 6Q
—MM———WW—
—— —>
L
5Q

The heat generated in the 4 Q resistor is
(A) 1cals?! (B) 2cals™
(C) 3cals™ (D) 4cals™

Multiple Correct Choice Type Problems

(In this section each question has four choices (A), (B), (C)
and (D), out of which ONE OR MORE is/are correct)

1. [JEE (Advanced) 2019]
In the circuit shown, initially there is no charge on
capacitors and keys S, and S, are open. The val-

ues of the capacitors are C,; =10 yF, C,=30 yF and
C3 =C, =80 uF . Which of the following statement(s)

is/are correct?

51 C4 5V3og

A iﬁ

1OOQ

(A) If key S; is kept closed for long time such that
capacitors are fully charged, the voltage across
the capacitor C; willbe 4 V.

(B) The key S, is kept closed for long time such
that capacitors are fully charged. Now key S,
is closed, at this time, the instantaneous current
across 30 Q resistor (between points P and Q)
willbe 0.2 A (round off to 1% decimal place).

(C) At time t=0, the key S, is closed, the instan-
taneous current in the closed circuit will be
25 mA.

(D) If key S, is kept closed for long time such that
capacitors are fully charged, the voltage differ-
ence between point P and Q willbe 10 V.

[JEE (Advanced) 2019]

Two identical moving coil galvanometers have 10 Q

resistance and full scale deflection at 2 yA current.

One of them is converted into a voltmeter of 100 mV

full scale reading and the other into an Ammeter of

ImA full scale current using appropriate resistors.

These are then used to measure the voltage and cur-

rent in the Ohm’s law experiment with R=1000 Q

resistor by using an ideal cell. Which of the following

statement(s) is/are correct?

(A) The measured value of R will be
978 Q <R <982 Q

(B) The resistance of the ammeter will be 0.02 Q
(round off to 2™ decimal place)

(C) If the ideal cell is replaced by a cell having inter-
nal resistance of 5Q then the measured value of
R will be more than 1000 Q

(D) The resistance of the voltmeter will be 100 k€2

[JEE (Advanced) 2016]

In the circuit shown below, the key is pressed at time
t = 0. Which of the following statement(s) is (are) true?

40#F/ 25 kQ
@D 50 kQ /\ 20 uF

‘\ +II_

Key 5V

(A) The voltmeter display -5V as soon as the key is
pressed and displays +5 V after a long time.

(B) The voltmeter will display 0 V at time t=In2
seconds.

(C) The current in the ammeter becomes ! of the ini-
tial value after 1 second. ¢

(D) The current in the ammeter becomes zero after a
long time.
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[JEE (Advanced) 2016]

An incandescent bulb has a thin filament of tungsten

that is heated to high temperature by passing an elec-

tric current. The hot filament emits black-body radia-

tion. The filament is observed to break up at random

locations after a sufficiently long time of operation due

to non-uniform evaporation of tungsten from the fila-

ment. If the bulb is powered at constant voltage, which

of the following statement(s) is(are) true?

(A) The temperature distribution over the filament is
uniform.

(B) The resistance over small sections of the filament
decreases with time.

(C) The filament emits more light at higher band of
frequencies before it breaks up.

(D) The filament consumes less electrical power
towards the end of the life of the bulb.

[JEE (Advanced) 2016]
Consider two identical galvanometers and two identi-
cal resistors with resistance R.If the internal resistance

of the galvanometers R < % , which of the following

statement(s) about any one of the galvanometers

is(are) true?

(A) The maximum voltage range is obtained when all
the components are connected in series.

(B) The maximum voltage range is obtained when
the two resistors and one galvanometer are con-
nected in series, and the second galvanometer is
connected in parallel to the first galvanometer.

(C) The maximum current range is obtained when all
the components are connected in parallel.

(D) The maximum current range is obtained when
the two galvanometers are connected in series
and the combination is connected in parallel with
both the resistors.

[IIT-JEE 2012]
For the resistance network shown in the figure, choose
the correct option(s)

plk 20 s
20 20
40 40
Iy 4 T
|
II
12V

(A) The current through PQ is zero
(B) L[=3A

10.

Chapter 3: Electric Current and Circuits  3.181

(C) The potential at S is less than that at Q
(D) ,=2A

[IIT-JEE 2009]
For the circuit shown in the figure

& zkggch

24V —

6k3R,  RLZ15KQ

A) the current I through the battery is 7.5 mA
B) the potential difference across R; is 18 V
C) ratio of powers dissipated in R, and R, is 3

(
(
(
(D) if R, and R, are interchanged, magnitude of the

power dissipated in R; will decrease by a factor

of 9

(IIT-JEE 1999]

When a potential difference is applied across, the cur-
rent passing through

(A) aninsulator at 0 K is zero

(B) asemiconductor at 0 K is zero

(C) ametal at 0 K is finite
(

D) a p-n diode at 300 K is finite, if it is reverse biased

[ITT-JEE 1991]

A microammeter has a resistance of 100 Q and full
scale range of 50 uA . It can be used as a voltmeter
or as a higher range ammeter provided a resistance
is added to it. Pick the correct range and resistance
combination(s)

(A) 50V range with 10 kQ resistance in series

(B) 10V range with 200 k2 resistance in series

(C) 5mA range with 1 Q resistance in parallel

(D) 10 mA range with 1 Q resistance in parallel

[IIT-JEE 1989]

Capacitor C, of capacitance 1 UF and capacitor C, of

capacitance 2 UF are separately charged fully by a com-

mon battery. The two capacitors are then separated

allowed to discharge through equal resistors at time 7=0

(A) the current in each of the two discharging circuits
iszeroatf=0

(B) the currents in the two discharging circuits at £ =0
are equal but not zero

(C) the currents in the two discharging circuits at t =0
are unequal

(D) the capacitors C, and C, lose their 50% charge in
same duration
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Integer/Numerical Answer Type Questions

In this section, the answer to each question is a numerical
value obtained after doing series of calculations based on
the data given in the question(s).

1.

[JEE (Advanced) 2015]
In the following circuit, the current through the resis-

tor R(=2 Q) is I amperes. The value of I is

R=2Q 1Q

65VT

[IIT-JEE 2011]
Two batteries of different emfs and different internal
resistances are connected as shown. The voltage across
AB involtis

6V 10
— W

A B

o— —o
I L AANA
I r VY VY
v 2

[JEE (Advanced) 2014]

A galvanometer gives full scale deflection with 0.006 A
current. By connecting it to a 4990 Q resistance, it can
be converted into a voltmeter of range 0-30 V. If con-

2n . .
nected to a — € resistance, it becomes an ammeter

of range 0-1.5 A. The value of n is

[IIT-JEE 2010]

When two identical batteries of internal resistance 1 Q
each are connected in series across a resistor R, the rate
of heat produced in R is |,. When the same batteries

are connected in parallel across R, the rate is [o. If
J1=2.25], thenthe value of R in Q is

[IIT-JEE 2010]

At time =0, a battery of 10V is connected across
points A and B in the given circuit. If the capacitors
have no charge initially, at what time (in second) does
the voltage across them become 4 V? [Take: In5=1.6,
In3=11]

oMa  2uF

2MQ 5 uF

Assertion and Reasoning Type Problems

For the following Assertion-Reason type questions given
below, choose the correct option:

Both statement I & II are correct and statement II is
correct explanation of statement 1.

Both statement [ & II are correct and statement I is
not correct explanation of statement 1.

Statement [ is true and statement I1 is false.
Statement 11 is correct and statement I is false.

[IIT-JEE 2008]

Statement-1: In a Meter Bridge experiment, null point
for an unknown resistance is measured. Now, the
unknown resistance is put inside an enclosure main-
tained at a higher temperature. The null point can be
obtained at the same point as before by decreasing the
value of the standard resistance

Statement-2: Resistance of a metal increases with
increase in temperature.
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ANSWER KEYS—-TEST YOUR CONCEPTS AND PRACTICE EXERCISES

Test Your Concepts-I 4. 1+0y(T,-T,)
(Based on Current Definition)

m
L (b) 1.05mA 5. p2=pl[1+—(T2_T1)}

Pi
2. (a) 1I7A 6. Percentage change in Length = 0.0017%
(b) 85kAm™ Percentage change in Area = 0.0034%
3. 0265C Percentage change in Resistance = 0.39%
' 7. 0.002 (°C)"
U( ﬁ + qZJ, < E’
a v
g . b Test Your Concepts-1V
4. 1(1)= *’Ufr S St (Based on Series and Parallel
b Combination of Resistances)
0, > -
v 1. 295V
5. (a) 40C 2. (a) 227 mA
P 3. Ry=1kQ, R, =2kQ,R; =3 kQ
. 0
4, 470 Q and 220 Q
7. 24v
5. (1) =75V
Test Your Concepts-ll (i) =50V
E)B:se,d fn Resistance, Resistivity and (ifi) 125V
m’s Law) (iv) 175V
1. gA av (v) =25V and
dx .
(vi) =200V
2. %loge(ﬁ] 6. 2250
w -
V2= h 7 5 A
3. 4Q 8
4. (a) 0.2% . S 154
(b) 4% 8
bV 9. —Q;9A
6. (b) ——b 3
plb-a)r 10. 6A
Test Your Concepts-lll 1. (a 2
(Based on Variation of Resistance 31
with Temperature) (b) 4Q
L (2+0.115t) Q R;(R;+2R,)(R,+2R.)
12 (Rao huax = 4R (R + R, + R )7 (R, + 2R, (R, + 2R
? (1)) a’( n+ b+ c)+( rr+ b)( n+ c)
I+ oT 13. 48V
o 15. 4A; 10 A

J, ——
T+oy(T,-Ty) 16. zero
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Test Your Concepts-V 25
(Based on Series and Parallel 16. €
Combination of Resistances)
17 E
1 b '
1. (a) logf(—] 4
2rol a 5
b 18. EQ
-0
®) 2nLlo
0 19. (a) plogg(rf’]
2. () 1Q 2L A\,
2R 2rLAV
(b) — ®) p=—+
n Iloge(—b]
-
2R e
3@ i
4
2. (a) 2
®) 2R 3A0,
3 ) 3Vyx
(2+m)akr 3
s 202
5. 0833 A -
0833 . RAsz[ﬁ 1}%
E
6. (a) —
8R 22, 12A,72V
E 23, zero
(b) R
Test Your Concepts-VI
; ( V2 ]M (Based on Kirchhoff’s Laws and
2241 Nodal Analysis)
8. (a) 20 1. 0.283 A, in the dead battery
(b)y 1.5A 171 A, in the starter
8 2. (a) 909 mA
9. (a) —r
15 (b) -1.82V
b) 3r 3. 4V and a is at the higher potential.
5
(Vl 2, 1/3]
i o R R Ry
2 ’ ( 1 1 1 )
12.1Q R, R, R,
7R
13— 5 =B A =22 Amar =24
2 77 77 77
@ 5k 0y %
6 77 77
3R 6. Current through 1Q and 5Q 1s [[=2 A
() Rap =+
Current through 6 Q is [; -, =15 A
(¢) % R Current through 8 Q is I, - I3 =025 A

15. The new equivalent resistance in the circuit has become Current through 4 €2 is I, =05 A and
0.6 times. Current through 16 Q is [; =025 A



7. 20V
122

8. —Q
21

9. (2) 2V,1A,0,1A
(b) 1A,2A,1A,2A
10. 09 A

11. (a) % v

19
—V

21
by ==V
()13 13

12. 0.288 m|

13. 02 A, 1.44x107°]
14. 846 mA, 462 mA, 131 A

Test Your Concepts-VII
(Based on Emf, Internal Resistance
and Combination of Cells)

L (a) 124V
(b) 9.65V

3. (n-n)

4. 110V, 5A

7. 10V and 05Q

8. (k=1)%:k:(k=1)

Test Your Concepts-Vlill
(Based on Galvanometer, Voltmeter
and Ammeter)

1. 0.302 Q

4. 145Q, 0.756 mA

meas
[ I _ Vmeas J
meas
R,

V
(b) R - meas

meas

_RA}

%
(b) R — meas

meas

7. 0.408 Q
8. (n-1)G

5. (a)

V,
6. a meas
() (—I

meas

1ICO

10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.
21.
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Ry, Ny
mN,

Ry
R+R,

R
R+R,
204 Q

2V
Increase

32V,3238V
(a) 100V
(b)y 125V
(a) 4V
(b)y 42V, 008 A
79.995 Q
G2
G+S
20.16 Q
496 mA, 158 V

Test Your Concepts-1X
(Based on Heating Effects and
Power Consumption)

1

2

. 142Win2Q,133Win3Q,4Winl1Q
2At

. (a) —

(a) 3

(b) 3At

P,+,[P?-4PP, P,-, P2 - 4P.P,

21° ' 2%
IR, IR,
R +R,” R;+R,

. (a)

. In parallel
. (a) 4

1
by —
(b) 1
. Ly =982 A
Izom - 091 A

8. (b) 0.16 mm
10. (a) VI

(b) P=2P.

3.185
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11. (a) 20W (b) (0.99995)I,t
(b) 8W (c) It
12W
© 2. (b) 1.79x10° Q
12. 40]
3. (a) -6L.6 mA
13. 135W, 1W, 2W
(b) 0.235 uC
14. 2Q, 45W
(¢) 1.96 A
15. (a) 5Q
1
(b) 5Q 4, ZUG
16. 2W, 0.6 W 5. () 6V
17. (a) By 4V battery —222] (b) 829 s

By 12V battery 1.88 k]
(b) By 8 Q resistor 687 ]

1000t

1000t

. 240(1—{ 6 ),uc,aéo(l—e’ 6 ),uC

6
By 5 Q resistor 128 | 7. 0.6937
By 1Q resistor 25.6 ] 8. 0.6931
By 3 Q resistor 616 ] 9. 0347
By 1Q resistor 205] 2t
2 _ 4
(¢) 1.66 k] from chemical to electrical 10. (a) —e RC
1.66 k] from electrical to internal
11. 0.198 pA

Test Your Concepts-X

. 12. SITUATION 1: t=0.693 s
(Based on Wheatstone Bridge and

SITUATION 2: Charged instantaneously

Potentiometer)
13. RClog, [ 0= Ye
1. (a) 125V ' Be Vo-V;
(c) no effect
(d) no effect y 4067 0<t <250 s
(e) (1) not work | Z286e740t 4 050 s
(i) not work
2. 110 15. 4 m]
3. 63x107* K 16. (a) 2CE?
4. 150 (b) CE
1
5. 0q 17. (0.03¢) A
3
6. (a) no 18. Vgp
(c) 8Q
7. B
V.R Vv
8. 0™ ,V:%xforR»RQ t

RL+ Rox( 1- %)
E — CR

Test Your Concepts-XI 1 R(n e

(Based on RC Circuit)

1. (a) (0.632)I,t

20. 1.5 A



Single Correct Choice Type Questions

1.
11.
21.
31.
41.
51.
61.
71.
81.
91.

101.
111.
121.
131.
141.
151.
161.
171.

v

o W e W WO wW g OO @ N gU

2
12.
22,
32
42,
52.
62.
72.
82.
92.

102.
112.
122,
132,
142.
152.
162.
172.

W O w dedsw @ 00O n0= OO0 s

&,
13.
28,
33.
43.
53.
63.
73.
83.
93.

103.
113.
123.
133.
143.
153.
163.
173.

(@]

o N nNwE %W e W oW w e nng

4,
14.
24,
34
44,
54.
64.
74.
84.
94.

104.
114.
124.
134.
144.
154.
164.
174,

> 0 W@ O>E>00000 %00
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Multiple Correct Choice Type Questions

1. AB
6. A,B,D
11. B,D
16. A, B,C
21. A,D

2. A, B,C,

31. A/B
36. A,C,D
41. C,D
46. B,C
51. B,C

D

2. B,C
7. A, C
12. B,C,D
17. A, B
22. A, C
27. B, C

32. A, B,C,

37. A,C
42. A,C
47. B,D

52. A, B,C,

Reasoning Based Questions

1. B
11. B
21. D

2.D
12. A
22, C

3. A
13. D
23. D

D

D

4D
14. B
24. C

Linked Comprehension Type Questions

1. C
11. B

2, A
12. C

3.B
13. A

4 D
14. C

5 B 6. C
15. C 16. C
25. D 26. B
35. C 36. C
45. D 46. D
55. A 56. B
65. C 66. C
75. B 76. D
85. C 86. A
95. B 96. D

105. B 106. C
115.C  116. C
125.C  126. A
135.C  136. D
145 B 146. D
155. C  156. D
165. B 166. C
175. C

3. A,B,C,D
8. A,B,C,D
13. A,B,D
18. C,D
23. B,C,D
28. A,B,C,D
33. A,C
38. B,D
43. A,C,D
48, B,C
53. A,D
5 A 6. D
15. D 16. D
25. A
5. C 6. C
15. B 16. D
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17.
T
37.
47.
57.
67.
77.
87.
97.
107.
117.
127.
137.
147.
157.
167.

14.
19.
24,
29.
34
39.
44.
49.
54.

17.

17.

® I >N N0 w® 00> Nn0n00nE

. B,D
LA C

B,D
ACD
ACD

AI BI Cf

A, B
A,B,D
A D
AC

Af BI Cf

we]

18.
28.
38.
48.
58.
68.
78.
88.
98.
108.
118.
128.
138.
148.
158.
168.

owOg N wm N NQO W 9o o @ dxn>

D

D

8. D
18. D

8. B
18. D

19.
208
39.
49,
59.
69.
79.
89.
99.
109.
119.
298
139.
149.
159.
169.

19.

19.

> W N N W O ®O®E 00000 W

. A C
. A, C
. C,D
. B,C
. A,B,C
. A,B,D
. A, C
. B,C
. A B
. A B
. A,B,D

10.
20.
30.
40.
50.
60.
70.
80.
90.
100.
110.
120.
130.
140.
150.
160.
170.

W O ® @O > > 00 0% g%wE 0

10. D
20. A

10. A
20. C



21. C 22. B 23. C 24. B
3L A 32. B 33. C 34. C
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Matrix Match/Column Match Type Questions

© ® N S w e » N

10.
11.
12.
13.

.A->(q) B—(s)

. A=(s) B—(q)
A—=(q19) B—(qs)
A—=(q) B—(s)
A-(9 B—(q)
A-(p) B (p)
A-(q) B—(r)
A= () B—(s)

- A-(p,q) B—(p,q)
A—(s) B—(r)
A—(s) B—(r)
A—(s) B—(q)
A-(q) B - (p)

Integer/Numerical Answer Type Questions

1.

6.
10.
14.
18.
22,
27.
32,
36.

130 2. 5560, 4440
1in200Q,4in70Q,3in 80 Q, 8in 20 Q
587 11. 6,3

(a) 333 (b) 50 () 278 (d) 290

(a) 45 (b) 10 19. 36

1 23. 20

1,6 28. (a) 100 (b) 125
431 33. 6

6 37. 5

ARCHIVE: JEE MAIN

1.
11.
21.
3L
41.
51.
61.
71.

B 2.D 3. B 4.D
D 12. B 13.() 14 A
A 2. D 23. C 24, B
D 32.D 33. A 34, A
A 2.C 3. D 4. D
A 52. A 53. A 54. B
B 62. D 63. D 64. A
C 72. D 73. C 74, B

(*) None of the options given in exam is correct

25. C 26. A 27. B 28. C
35. C 36. B 37. D 38. C
C-(p) D—(r)
C-(q D—(p)
C—(p,s) D—(p,s)
C—(q D —(s)
C—(s) D—(r)
C-(p) D - (p)
=) D (p)
C-(9 D— (p)
C—(rs) D—(rs)
C-(p) D-(q)
C—(s) D - ()
C () D - (p)
C—(r) D—(s)

3. 27 4, 2020

7. 10 8. (a)5 (b) 150 () 4
12. (a) 240, 360, 40 (b) 80, 40, 40

15. 2885 16. 6250, 7500
20. (a) zero (b) 36 (c) 2 (d) 30

24, 2 25. 24,8

29. 160 30. 4

34. (a) 12,9,3,-6(b) 12,11,9,6

38. 20 39. 95

5 B 6. A 7.D 8. B
15. D 16. D 17. A 18. A
25. A 26. D 27. D 28. C
35. D 36. C 37. C 38. C
45. C 46. A 47. B 48. C
55. C 56. D 57. B 58. B
65. C 66. D 67. C 68. C
75. B 76. A 77. A

29.
39.

19.
29.
39.
49.
59.
69.

. 50
.1

13.
17.
21.
26.
oI
35.

C 30. B
C

() 222 (b) 444
500

(@) 75 (b) 25
5

8

1

A 10 A
A 20 A
A 30 A
C 10. A
B 50. A
B 60. A
C 70. C
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ARCHIVE: JEE ADVANCED
Single Correct Choice Type Problems

1. C 2. B 3.C 4 B 5. C 6. C 7.D 8 C 9. A 10. A
1. C 12. A 13. B 14. A 15. D 16. C 17. A 18. A 19. C 20. B
21. A 22. A 23. A 24, A 25. D 26. C 27. B 28. C 29. A 30. D
31.D 32.D 33.B 34. C 35. D 36. C 37.B

Multiple Correct Choice Type Problems
1. A, C 2. AB 3. A,BCD 4. CD 5. B,C
6. A,B,C,D 7. A,D 8. A,B,D 9. B,C 10. B

Integer/Numerical Answer Type Questions

1.1 % 5 &l & 4, 4 5 2

Assertion and Reasoning Type Problems

1. D



