JEE ADVANCED CRASH COURSE (PHYSICS)

CLASS : CC (ADVANCED) CURRENTELECTRICITY MM:78 TEST-4

[SINGLE CORRECT CHOICE TYPE]

Q.1  nidentical cells each of emf € and internal resistance r are joined in series so as to form a closed circuit.

The P.D. across any one cell is [3]
n-1
(A) zero B)e (C)en (D) Ts
Q.2 Amillimeters of range 10 mA has a coil of resistance 1) .To use it as an ammeter of range 1 A, the
required shunt must have a resistance of [3]
1 1
A) 701 101 ®) T00 100 © 99 @ (D) 9Q
Q.3 The charge on a capacitor is reduced to 1) times in time t, when it discharges through a circuit with a time
constant . Then tis given by [3]
1
(A)t=nrt (B)t=1tlnn O)t=1tln(n-1) (D)tzrln(l_HJ
Q.4  Acell ofe.m.f. E and internal resistance r is connected in series with an external resistance nr, then the
ratio of the terminal potential difference to E.IM.F. is [3]
n+1
(A)1m B )n+1 (€ )n+1 (D)T
Q.5  Theeffective resistance between points P and Q of the electrical circuit in figure is [3]
2R 2R

2R
P—/\/\/‘ é' W Q
§2R

L A

2R
(A)2Rr/ (R +1) (B) 8R(R + r)/ 3R+t (C)2r+4R (C) 5R/2+2r

Q.6 Iftwobulbs of 25 W & 100 W rated at 200 volts are connected in series across a 440 volts supply, then
3]

(A) 100 watt bulb will fuse (B) 25 watt bulb will fuse
(C) None of the bulb will fuse (D) both the bulbs will fuse
Q.7  Intheadjoining figure, the reading of an ideal voltmeter V is zero, then the relation between resistance

R,r &r,is [3]

|E | E

‘ | |
rq Iz
R
I'.1r2
(A)R=r,-1, (B)R=r,—r, (OR=r1,+r, (D) R= m
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JEE ADVANCED CRASH COURSE (PHYSICS)

Q.8  The temperature coefficient of resistance of a wire is 0.00125 °C~!. At 300 K its resistance is one ohm.
The resistance of the wire will be 2 ohm at [3]
(A)854 K (B) 1100 K (C) 1400 K (D)1127K

Q.9  Inthe experiment of calibration of voltmeter a 1.1 V standard cell gets balanced at 440 cm length of
wire. The balancing length corresponding to a potential difference between the end of a resistance
comes cut to be 190 cm. A voltmeter shows 0.5 V for this potential difference. The error in the reading
of voltmeter will be [3]
(A)0.025V (B)25V (©)25V (D)0.25V

Q.10  Ahouse wiring supplied with 220 V supply line is protected by a 9 A fuse. The maximum number of 60
W bulbs in parallel that can be turned on is [3]
(A)44 (B)33 (©)22 (D) 11

Q.11 The energy stored in the capacitor in the steady state is [3]

+3V
10
% 3pF
(Aoul (B)24 (©)9%6 (D) none of these

Q.12 Inthecircuit in figure below V is high resistance voltmeter and A is a low resistance ammeter. Switch S

is open. [3]
R R
© S
@
]

The effect on the voltmeter and ammeter reading respectively when switch S is closed is
(A)increases, increases (B) increases, decreases
(C) increases, remains same (D) decreases, decreases

Q.13 Charge Q is evenly distributed over a non conducting disc of radius R. Ifit rotates about its axis with an
angular velocity o, the equivalent current across its one of the radius is [3]
(A) Zero (B)Q o/n (©) Q w2m (D) Q w/4rn

Q.14 The current in a wire varies with time according to the equation I =4 + 2t, where I is in ampere and t is
in sec. The quantity of charge which has passed through a cross-section of the wire during the time
t=2sectot=06sec will be [3]
(A) 60 coulomb (B) 24 coulomb (C) 48 coulomb (D) 30 coulomb

Q.15 Tomeasure potential difference across a resistor of resistance RC2 connected to a battery, a voltmeter of
resistance R is used. To measure the potential with a minimum accuracy of 95 %, then [3]
(A)R <5R (B)R,<19R (OR,=10R (D)R,>19R
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Q.17

Q.18

Q.19

Q.20

JEE ADVANCED CRASH COURSE (PHYSICS)

A 24V battery of internal resistance r =42 is connected to a variable resistance R. The rate of heat
dissipated in the resistor is maximum when the current drawn from the battery is I. The current drawn
from the battery will be I/’2 when R is equal to [3]
(A) 8Q (B) 120 (C)16Q2 (D)20Q2

[MULTIPLE CORRECT CHOICE TYPE]
An electric box contains three e.m.f. sources as shown in the figure (4]

1
(A) emfof'the electric box is 3 v

(B) point B is at higher potential than point A po] pr 12 1V E_oB
. s .1

(C) internal resistance of the box is 3 Q 2V, 2Q

(D) terminal voltage for 2V source is 3 \Y

In the circuit shown in figure below the current through [4]

%% 20 20
—
20 20 20

(A) the 3Q) resistoris 1 A
(C) the 4Q) resistoris 0.5 A

(B) the 3Q) resistoris 0.2 A
(D) the 4Q) resistoris 0.5 A

A constant voltage is applied between two ends of a uniform conducting wire, if both the length and
radius of the wire are doubled (4]
(A) the heat produced in the wire will doubled

(B) the electric field across the wire will be doubled

(C) the heat produced will remain unchanged

(D) the electric field across the wire will remain unchanged

[MATRIX TYPE]
A circuit involving five ideal cells, three resistance (R,, R, and 20Q2) and a capacitor of capacitance
C=1 pF is shown. Match the conditions in Column-I with results given in Column-II.

[ Assuming circuit is in steady state] [8]
J_3OV J_1OV J_20\/ J—_12\/
AT I TB
R C=1pF
1 R,
200 ; Ly
K
K C
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JEE ADVANCED CRASH COURSE (PHYSICS)

ColumnI Column I1
(A)K,isopenand K, is in position C (P) Potential at point A is greater than potential at B
(B)K, is open and K, is in position D (Q) Current through R, is downward
(O)K, isclosed and K, is in position C (R) Current through R, is upward
(D) K, is closed and K, is in position D (S) Charge on capacitor is 10 uC.

[SUBJECTIVE TYPE]
Q.21 A charged parallel plate capacitor is allowed to discharge through a 1 kQ) resistor at t=0, by closing the
key. After In16 sec the total energy dissipated in the resistor is found to be three times the electrical
potential energy left in the capacitor at that instant. Find the capacitance. [5]

Q.22 Ifallresistors in the shown network are of equal resistance, and the battery is of emfequal to 10 V and
internal resistance equal to 1€, what should be resistance of each resistor so that the battery delivers
maximum power to external circuit? [5]

MWW

SMART ACHIEVERS Page # 4 587, Nitikhand-1, Indirapuram, Gzb.
7292077839 / 7292047839 hi .onli
JEE | NEET | FOUNDATION | smartachievers.online
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ANSWER KEY
Q1 A Q2 C Q3 B Q4 C Q5 A
Q6 B Q7 B Q8 A Q9 A Q.10 B
Q.11 B Q.12 A Q13 C Q.14 C Q.15 D
Q.16 B Q.17 ABCD Q.18 A Q.19 A
Q.20 (A)PQS (B) PQRS (C) PQS (D) PQRS Q21 4mF Q22 1Q
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JEE ADVANCED CRASH COURSE (PHYSICS)

CLASS : CC(ADVANCED) CURRENTELECTRICITY MM:78 TEST-4

[SINGLE CORRECT CHOICE TYPE]

Q.1  nidentical cells each of emf € and internal resistance r are joined in series so as to form a closed circuit.
The P.D. across any one cell is [3]
n-1
(A*) zero B)e (C)en (D) Ts
Q.2 Amillimeters of range 10 mA has a coil of resistance 1) .To use it as an ammeter of range 1 A, the
required shunt must have a resistance of [3]
1 1 1 1
_ _ k) —— —
(A) 101 @ ®) 100Q € QQQ ©) 9Q
Q.3 The charge on a capacitor is reduced to 1) times in time t, when it discharges through a circuit with a time
constant . Then tis given by [3]
1
(A)t=nrt (B*)t=tlnn ©O)t=1tln(n-1) (D)tzrln(l_HJ
Q.4  Acellofe.m.f. E and internal resistance r is connected in series with an external resistance nr, then the
ratio of the terminal potential difference to E.IM.F. is [3]
1 n n+1
- * -
(A) Un (B) — (C*) — (D) ~—
Q.5  Theeffective resistance between points P and Q of the electrical circuit in figure is [3]
2R 2R
MM
=2R
p WA —W\) Q
r §2R
MA—L_ A
2R 2R
(A*)2Rr/(R +1) (B)8R(R+r1)/3R+1r (C)2r+4R (C) 5SR/2+2r
Q.6  Iftwobulbsof25 W & 100 W rated at 200 volts are connected in series across a 440 volts supply, then
3]
(A) 100 watt bulb will fuse (B*) 25 watt bulb will fuse
(C) None of the bulb will fuse (D) both the bulbs will fuse
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JEE ADVANCED CRASH COURSE (PHYSICS)

Q.7  Intheadjoining figure, the reading of an ideal voltmeter V is zero, then the relation between resistance
R,r, &r,is [3]
|E |_E
| !
rq [y}
R
r1r2
(A)R=r,-1, (B¥)R=r1,-r, (OR=r1,+r, (D) R= P
Q.8  The temperature coefficient of resistance of a wire is 0.00125 °C~!. At 300 K its resistance is one ohm.
The resistance of the wire will be 2 ohm at [3]
(A*) 854 K (B) 1100 K (C) 1400 K (D) 1127K
Q.9  Inthe experiment of calibration of voltmetera 1.1 V standard cell gets balanced at 440 cm length of
wire. The balancing length corresponding to a potential difference between the end of a resistance
comes cut to be 190 cm. A voltmeter shows 0.5 V for this potential difference. The error in the reading
of voltmeter will be [3]
(A*)0.025V (B)25Vv (©)25V (D)0.25V
Q.10  Ahouse wiring supplied with 220 V supply line is protected by a9 A fuse. The maximum number of 60
W bulbs in parallel that can be turned on is [3]
(A)44 (B*)33 (C)22 (D) 11
Q.11  The energy stored in the capacitor in the steady state is [3]
+3V
10
+8V 40 P20
% 3pF
(Aol (B*)24uJ (C)9%6 nJ (D) none of these
Q.12 Inthecircuit in figure below V is high resistance voltmeter and A is a low resistance ammeter. Switch S
is open. [3]
R R
© S
@
]
The effect on the voltmeter and ammeter reading respectively when switch S is closed is
(A*)increases, increases (B) increases, decreases
(C) increases, remains same (D) decreases, decreases
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JEE ADVANCED CRASH COURSE (PHYSICS)

Q.13 Charge Q is evenly distributed over a non conducting disc of radius R. Ifit rotates about its axis with an
angular velocity o, the equivalent current across its one of the radius is [3]
(A) Zero (B) Q o/n (C*) Q w2n (D) Q w/4rn
Q.14 The current in a wire varies with time according to the equation I =4 + 2t, where I is in ampere and t is
in sec. The quantity of charge which has passed through a cross-section of the wire during the time
t=2sectot=06sec will be [3]
(A) 60 coulomb (B) 24 coulomb (C*) 48 coulomb (D) 30 coulomb
Q.15 Tomeasure potential difference across a resistor of resistance RC2 connected to a battery, a voltmeter of
resistance R is used. To measure the potential with a minimum accuracy of 95 %, then [3]
(A)R <5R (B)R,<19R (CO)R, = 10R (D*)R, = 19R
Q.16 A 24V battery of internal resistance r =42 is connected to a variable resistance R. The rate of heat
dissipated in the resistor is maximum when the current drawn from the battery is I. The current drawn
from the battery will be I/2 when R is equal to [3]
(A) 8Q (B*) 12Q2 (C)16Q2 (D)20Q2
[MULTIPLE CORRECT CHOICE TYPE]
Q.17  Ancelectric box contains three e.m.f. sources as shown in the figure (4]
1
(A*) emfofthe electric box is 3 v
. . . . . V,1Q 1V, 1Q
(B*) point B is at higher potential than point A P | ——op
. | s L]
(C*) internal resistance of the box is 3 Q 2V, 28
(D*) terminal voltage for 2V source is 3 \Y
Q.18 Inthe circuit shown in figure below the current through [4]
%% 20 20
MWW
2Q 20 20
(A*) the 3Q) resistoris 1 A (B) the 3Q) resistoris 0.2 A
(C) the 4Q) resistoris 0.5 A (D) the 4Q resistoris 0.5 A
Q.19 A constant voltage is applied between two ends of a uniform conducting wire, if both the length and
radius of the wire are doubled [4]
(A*) the heat produced in the wire will doubled
(B) the electric field across the wire will be doubled
(C) the heat produced will remain unchanged
(D) the electric field across the wire will remain unchanged
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JEE ADVANCED CRASH COURSE (PHYSICS)
[MATRIX TYPE]
Q.20 A circuitinvolving five ideal cells, three resistance (R |, R, and 20€2) and a capacitor of capacitance
C=1 pF is shown. Match the conditions in Column-I with results given in Column-IL

[Assuming circuit is in steady state] [8]

J_30V J|-_10V J-|—_20V J_—12V

A 1 B
R C=1pF
200 ' ke — 14V
NS d
K N
Column I Column II

(A)K, isopenand K, is in position C (P) Potential at point A is greater than potential at B
(B)K, is open and K, is in position D (Q) Current through R, is downward
(O)K, isclosed and K, is in position C (R) Current through R, is upward
(D) K, isclosed and K is in position D (S) Charge on capacitor is 10 pC.

[Ans. (A) P,Q,S; (B) P,Q,R,S; (C)P,Q,S; (D) P,Q,R,S]

[SUBJECTIVE TYPE]
Q.21 A charged parallel plate capacitor is allowed to discharge through a 1 kQ2 resistor at t=0, by closing the
key. After In16 sec the total energy dissipated in the resistor is found to be three times the electrical

potential energy left in the capacitor at that instant. Find the capacitance. [5]
| |
AN
4
—VYWWW\——
1KQ
[Ans. 4 mF |

Q.22 [Ifallresistors in the shown network are of equal resistance, and the battery is of emfequal to 10 V and
internal resistance equal to 1C2, what should be resistance of each resistor so that the battery delivers
maximum power to external circuit? [5]

WA

Ans. 1Q
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