Current Electricity

ALLEN

Exercise - I (Conceptual Questions)

ELECTRIC CURRENT & DRIFT VELOCITY

1. If10¢electrons/s are flowing through an area
of cross section of 10-*+ m? then the current
will be :-

()1.6x107A (2)1.6x10-13A
(3)1x106A (4)1x102A
PCE001

2. The current in a conductor varies with time t as
[ = 2t + 3t2 A where I is amperes and t in
seconds. Electric charge flowing through a
section of the conductor duringt=2stot=3s
is:-

(D10C (2)24C (3)33C (4)44C

PCE002
3. 10,000 electrons are passing per minute
through a tube of radius 1cm. The resulting
currentis:
(1) 10000 A (2) 0.25 x 10-16 A
(3)107A (4)0.5x10-19A
PCE003
4. There are 8.4 x 1022 free electrons per cm3 in

copper. The current in the wire is 0.21 A
(e = 1.6 x 10-19 C). Then the drifts velocity of
electrons in a copper wire of 1 mm? cross
section, will be :-
(1)2.12x10-5m/s (2)0.78 x10->m/s
(3)1.56 x10-5m/s (4) none of these
PCE004
5.  There is a current of 40 amperes in a wire of
10-¢ m2 area of cross-section. If the number of
free electrons per m3 is 1029, then the drift
velocity will be
(1) 1.25x103m/s (2)2.50x10-3m/s
(3)25.0x103m/s (4) 250 x 103 m/s

PCE005
6. S.I. unit of current s :-
(HcC (2)A (3)A/s (4)N/s
PCE006
7.  Whenno current flows through a conductor :-

(1) the free electrons do not move

(2) the average speed of a free electron over
a large period of time is zero

(3) the average velocity of a free electron
over a large period of time is zero

(4) the average of square of velocities of all
the free electrons at an instant is zero

PCE007

10.

11.

12.

Build Up Your Understanding

The number of free electrons per 10 mm of an
ordinary copper wire is about 2 x 102. The
average drift speed of the electrons is 0.25 mm/s
The current flowing is :-
(H0.8A (2)8A (3)80A (4)5A
PCE008
In a Neon discharge tube 2.9 x 1018 Ne* ions
move to the right each second, while
1.2 x 1018 electrons move to the left per
second; electron charge is 1.6 x 10-19 C. The
current in the discharge tube is :-
(1) 1 A towards right
(2) 0.66 A towards right
(3) 0.66 A towards left
(4) zero
PCE009
Two wires each of radius of cross section r
but of different materials are connected
together end to end (in series). If the densities
of charge carriers in the two wires are in the
ratio 1:4, the drift velocity of electrons in the
two wires will be in the ratio :
(H1:2 (2)2:1 3)4:1 4)1:4
PCE010
A current I flows through a uniform wire of
diameter d when the electron drift velocity is
v. The same current will flow through a wire
of diameter d/2 made of the same material if
the drift velocity of the electrons is
(Dv/4 (2)v/2 (3) 2v (4) 4v
PCEO11
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 P and Q is vp and vg, then :-

(1) ve=vq
(2) ve <vq
(3) ve>vq
(4) data is insufficient
PCE012
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13.

14.

15.

16.

The plot represents the flow of current
through a wire for different time intervals.
The ratio of charges flowing through the wire
corresponding to these time intervals is
(see figure) :-

14

N/

12345678

-1+ Time (in seconds) —>
2
(2:1:2 (2)1:3:3
3)1:1:1 (4)2:3:4
PCE013

OHM'S LAW & ELECTRICAL RESISTANCE
Three copper wires are there with lengths

and cross-sectional areas as (¢, A); (Zﬂ,%]

and (g,ZA) . Resistance :-

(1) minimum for the wire of cross-sectional
are —
2

(2) minimum for the wire of cross-sectional
are A
(3) minimum for the wire of cross-sectional
area 2A
(4) same for all the three cases.
PCE014

A wire of uniform cross-section A, length ¢

and resistance R is bent into a complete
circle; the resistance between any two of
diametrically opposite points will be :-

R R R
13 (2) 7 ()3 (4) 4R

PCE015
The electric resistance of a certain wire of
iron is R. If its length and radius both are
doubled,
then :-
(1) the resistance will be halved and the
specific resistance will remain unchanged
(2) the resistance will be halved and the
specific resistance will be doubled
(3) the resistance and the specific resistance,
will both remain unchanged
(4) the resistance will be doubled and the
specific resistance will be halved.
PCEO16

17.

18.

19.

20.

21.

22,

When a piece of aluminium wire of finite
length is drawn to reduce its diameter to half
its original value, its resistance will become :-
(1) two times (2) four times
(3) eight times (4) sixteen times
PCE017
As the temperature of a metallic resistor is
increased, the product of resistivity and
conductivity :-
(1) increases
(2) decreases
(3) may increase or decrease
(4) remains constant.
PCE018
If a wire is stretched, so that its length is 20%
more than its initial length, the percentage
increase in the resistance of the wire is :-
(1) 40% (2) 10%
(3) 44% (4) 25%
PCE019
The length of a given cylindrical wire is
increased by 100%. Due to the consequent
decrease in diameter the change in the
resistance of the wire will be :-
(1) 300% (2) 200%
(3) 100% (4) 50%
PCE020
On increasing the temperature, the specific
resistance of a conductor and a semiconductor-
(1) both increase
(2) both decrease
(3) increases and decreases respectively
(4) decreases and increases respectively
PCE021
A conductor with rectangular cross section
has dimensions (a x 2a x 4a) as shown in
figure. Resistance across AB is x, across CD is
y and across EF is z. Then
C

S
! < 2a
avpt
rdR
E D
V)x=y=z (2)x>y>z
(B)y>x>z 4)x>z>y

PCE022
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23. Specific resistance of a conductor increases | 29. Two resistances R; and R; are made of
with:- different materials. The temperature
p
83 increase in temperature. | coefficient of the material of Ry is o and that
increase in cross-sectional area : . .
(3) increase in cross-sectional area and of the material of R; is —B. The resistance of
decrease in length. the series combination of R; and R, does not
(4) decrease in cross-sectional area. change with temperature, then the ratio of
PCE023 resistances of the two wires at 0°C will be :
24. The temperature coefficient of resistance of a n e ) &t B
wire is 0.00125 per degree celcius. At 300 K (1) E (2) o—B
its resistance is 1 ohm. The resistance of the .
wire will be 2 ohms at a temperature :- (3) o +P (4) B
(1) 1154 K (2) 1127 K ap a
(3)600K (4)1400K PCE029
PCE024 COMBINATION OF RESISTANCES &
25. The current voltage graph for a given metallic KIRCHHOFF'S LAW
:ﬁgd,;,l C;(r)g aa; ;;1/\(/) ?/vglfﬁe:}?:tfitirfep?rfggtﬁs Ts 30. A metal wire of resistance R is cut into three
’ I gure. ' equal pieces which are then connected side
T by side to form a new wire, the length of
T which is equal to one third of the original
v length. The resistance of this new wire is :-
R R
g% e MR @R By @
1= 12
(3) nothing can be said about T1 and T PCEO030
(4) T1<T: 31. Three resistances of values 2 2, 3 Q2 and 6 Q
6 PCE025 are to be connected to yield an effective
26. The effective resistance is E Q, when two wires resistance of 4 Q. This can be done by
are joined in parallel. When one of the wire connecting :_ ) ) )
breaks, the effective resistance is 2 ohms. The (1) 3Q r.e51s.tance in series with a parallel
resistance of the broken wire was :- combination of 2 Q) and 6 Q
3 6 (2) 6 Qresistance in series with a parallel
1)-Q 2)2Q 3)-0 4)30
(1) 5 (2) (3) 5 (4) combination of 2 Q and 3 Q
PCE026 (3) 2 Q resistance in series with a parallel
27. At what temperature will the resistance of a combination of 3 Q and 6 O
copper wire become three times its value at . . .
0° C? [Temperature coefficient of resistance (4) 20 r(.351st.ance in parallel with a parallel
for copper = 4 x 10-3 per °C] :- combination of 3 Q and 6 Q
(1) 400°C (2) 450° C PCE031
(3) 500°C (4) 600° C 32. What will be the equivalent resistance
PCE027 between the points A and D?
28. Copper and silicon are cooled from 300 K to A 100 10Q 10Q B
60 K; the specific resistance :- — \WW ] MWW ] MWWA—e
(1) decreases in copper but increases in 10Q §§ 10Q §§
Silicon N MWW 1 MWW 1 MWW ]2
(2) increases in copper but decreases in 10Q 100 100
silicon
(3) increases in both (1) 100 (2)20Q
(4) decreases in both (3)30Q (4)40Q
PCE028 PCE032
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33. Inthe circuit shown here, what is the value of | 37. The total resistance between x and y in ohms is:-
the unknown resistance R so that the total e
resistance of the circuit between points 'P'
and 'Q'is also equal to R :- 8Q 4Q
100 20 6Q
P 3 Q ""‘I‘I"" Q
oW A ?)19 A AN B AA —° X W y
yyvvvyy yyyvyy (1) 1Q (2) 4_Q
(D3O (2) V392 4 2
(3) /690 4)100 (3) 30 (4) 50
PCE033 PCE037
34. The resistance across P and Q in the given | 38. The resultant resistance of n wires each of
figure is resistance r ohms is R, when they are
connected in parallel. When these n
resistances are connected in series, the
resultant resistance will be :-
R R
(1) — (2) =
n n
(3)nR (4) nzZR
PCE038
39. For the network of resistance shown in the
(1) R (2) R (3) 2R (4) 6R fig. the equivalent resistance of the network
3 2 between the points A and B is 18 Q. The value
PCE034 of unknown resistance R is :-
35. Theresistance of the circuit between Aand B is : R
10077 10O
""('2' yyyvvyy
B 10Q | 100 109 | A
(H8Q (2)10QQ (3)16Q (4)24Q
(Dr (2) 0.5r (3) 2r (4)3r PCE039
PCE035 | 40. In the arrangement of resistances shown
36. Thirteen resistances each of resistance R Q below, the effective resistance between
are connected in the circuit as shown in the points A and B is
figure. The effective resistance between A and S0 100 15¢
B iS :- vyvvyy i vyvvyy L yyyvyy
& 00 100 |5
REE R Eg R yyvyvyy yyvyvyy yyyvyy
= RE = (1200 (2)30Q
AN, "R P (3)90Q (4)110 Q
RE R =R PCE040
AW AW 41. Inthe circuit shown the equivalent resistance
between A and B is
(1) 4?RQ (2) ZRQ AAAAAA AAAAAA AIIBII lllRlll IIBII lllRlll
2R yyyvyy yyyvyy yyyvyy yyvvyvy yyyvyy | yyyvyy
(3)RQ (4) ?Q ()R (2)2R/5 (3)R/3  (4)2R
PCE036 PCE041
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42. In the figure the numerical values denote | 47. Ifi=0.25Ain figure, then value of Ris :-
resistances in SI units. The total resistance of o 600
the circuit between a & b will be: i R OIN\L200
‘Ilvlvrlj:lvlv — 12V AV
1 1 100 —‘
22 % 216
T 15 T (1)48Q (2)12Q (3)120Q2 (4)42Q
ae *b PCE047
1 1 48. If the ammeter in the given circuit reads 2 A,
4§§ 28 §§30 the resistance Ris :-
(1) 12 ohms (2) 24 ohms W 6V
(3) 15 ohms (4) 6 ohms —
PCE042
43. Resistors Ri and R; have an equivalent (1) 1 ohms (2) 2 ohms
resistance of 6 ohms when connected in the (3) 3 ohms (4) 4 ohms
circuit shown below. The resistance of R, PCE048
could be (in Q) :- 49. The equivalent resistance and potential
EJ_ I 1 difference between A and B for the circuit are
2R, =R; respectively :-
'[ = 3 60
M1 (2)5 (3)8 (4) 4
PCE043 2A 60 | 250
44. Value of currenti in the following circuit is :- A 30 B
1A
. (1)49Q,8V (2)8Q,4V
104 i (3)20,2V (4)16Q, 8V
6A PCE049
2A 50. For the current loops shown in the figure,
(1)13A (2)12 A Kirchhoff's loop rule for the loops AHDCBA
(3)9A (4) none of the above and AHDEFGA yields these equations
PCE044 respectively :-
45. The potential difference between X and Y in 309 El
volts is :- k_/
X 14
20 30 B C
A D
I3 40Q 1Q =
2A 2A L2y V2200
30 20 L T
Y G govF 10 . E
M1 (2)-1 3)2 (4)-2 (1)-3011-4113+45=0and -30I; + 21 I,
PCE045 -80=0
46. If each resistance in the fig. is of 9 Q then (23011 -4113+45=0and 30 11 - 21 I,
reading of the ammeter is :- -80=0
LLLll LLLlLl L (3)3011+4113-45=0and -30 I; + 21 I,
@ (4)-3011-4113-45=0and-301; + 21 I;
(1)5A  (2)8A (3)2A  (4)9A 80=0 DCE050
PCE046
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51. Inthe circuitshown in figure, find the current | 55. Inanetwork as shown in the figure the potential
through the branch BD. difference across the resistance 2R is (the cell
has an emf E with no internal resistance) :
A 6Q B 6Q
I 1 R “
15 vT 30 T45 v DR
D I
(1)1A (2)5A AE E
(1) 2E @) @Bz (4 E
(3)3A (4)7 A 7 7
PCE051 PCE055
52. Inthe circuit shown below, the reading of the 56. The reading of ammeter is I, When only Sy is
o closed and I, when only S; is closed. The
voltmeter Vs :- reading is Is when both S; & S; are closed
4O 16 Q simultaneously then :-
vyyyy vyvyvyy S1
+ 6R
2 %;) . R W
i'é"lévz """""" 1 2 R
LAV
(1)12V (2)8V S2
(3)20V (4)16V +| E
PCE052 I E
53. Find the potential of ] with respect of G :- M) L>L>1; (2) 2>13>1h
60 V_ (3) I3 > Iz > 11 (4) 13 > 11 > Iz
o4 Q PCE056
s 57. How will the reading of ammeter change if the
—e] . 2
gt key k is closed?
3203 R 2R
; G l'l'l'l'l'l' | l'l'l'l'l'l'
K
(1) 40 V (2) 60 V ll2llll r AAAAAA
(3) 20 V (4) 30 V vyyy vyvyy <A>
PCE053 + 1=
54. Find the potential difference across the 24 Q :- Iy
48 Q (1) Increase
WWW (2) Decrease
48 ¢ (3) Remains same
o (4) Information insufficient
i PCE057
30 50 58. Six resistors each of 10 Q are connected as
°_MMM'_2’A_ —° shown. The equivalent resistance between
0 O points X and Y is :
yyyyy X‘ l'l'l'l'l'l'
“lelglz ! wyvyvy ! vvyyvyy !
(1) 48 volts (2) 2 volts s : s
(3) 4 volts (4) 1 volts Ye
PCE054 (1)20Q (2)5Q  (3)25/3Q (4)10Q
PCE058
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59. Five equal resistances each of resistance Rare
connected as shown in the Figure. A battery
of voltage V is connected between A and B.
The current flowing in AFCEB will be
(1) 4 ohms (2) 6 ohms
(3) 56 ohms (4) 9 ohms
(1) \ PCE062
R 63. In the arrangement of resistances shown in
3) 2V the circuit, the potential difference between
R points B and D will be zero, when the
PCE059 unknown resistance X is :-
60. Inatypical Wheatstone bridge the resistance in
cyclicorderare A=10Q,B=5Q,C=4Qand
D =4 Q. For the bridge to be balanced :
(a) 10 Q should be connected in parallel with A
(b) 10 Q should be connected in series with A (MH4Q (2)3Q 3)2Q 4)1Q
(c) 5 Q should be connected in series with B PCE063
(d) 5 Q should be connected in parallel with B 64. The resistance of each arm of a Wheat stone
(Dab (2)b,c bridge is 10 Q. A resistance of 10 Q is
3)a,c (4) all connected in series with the galvanometer
PCE060 then the equivalent resistance across the
61. Seven resistances are connected as shown in battery will be :-
the figure. The equivalent resistance between (nH10Q (2)15Q (3)20Q2 (4)40Q
AandBis :- PCE064
100 65. For the network shown in the figure the value
AL W .ﬁﬁ.‘, B of the currentiis :-
< < < < b‘Ql Ego:
(1)3Q (2)4Q N,
(3) 450 (4)50 Y
PCE061 I
62. In the following circuit diagram the value of 18V 5V 9V 5V
resistance X for the potential difference (1) 5 (2) 9 (3) 35 (4) 18
between B and D to be zero is :- PCE065
www.allen.in [237]
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CELLS & COMBINATION OF CELLS,

E
ELECTRIC POWER & ENERGY 73. The terminal voltage is 2 when a current of
66. TW,O cells X and Y are .connec.ted to a 2 A is flowing through 2 Q resistance; the
resistance of 10 Q2 as shown in the figure. The . : .
) . internal resistance of the cell is :-
terminal voltage of cell Y is :-
6V.20  4V,80 Mm1Q (2)2Q (3)3Q 4)4Q
PCE073
X 100 Y 74. When a resistance of 2 ohms is connected
across the terminals of a cell, the current is
(1)zero (2)2V (3)4vVv (4)10V 0.5 A. When the resistance is increased to 5
PCE066 ohms, the current becomes 0.25 A. The e.m.f.
67. A battery has em.f. 4 V and internal of the cell is:-
resistance 'r'. Whgn this battery is connected ()10V  (2)15V (3)2.0V  (4)25V
to an external resistance of 2 ohms, a current
. o . PCE074
of 1 A flows in the circuit. What current will 75 A cell of £ 2V and ligible i 1
flow if the terminals of the battery are ) C_e ° e..m. : an neg igible interna
connected directly? resistance is connected to resistors R; and R;
(1)1A (2)2A as shown in the figure. The resistance of the
(3)4A (4) infinite voltmeter, R; and R; are 80 2, 40 Q and 80 Q
PCE067 respectively. The reading of the voltmeter is :
68. Internal resistance of primary cell depends on :- """'i"'
(1) the nature of electrolyte 2V Ry
(2) the area of plates immersed in the electrolyte _| ~
(3) the concentration of electrolyte and E
distance between the plates (1) 1.78V (2)1.60V
(4) all the above (3)0.80V (4)1.33V
PCE068 PCEO075
69. The poten'_c1al difference between the terml.na!s 76. A cell supplies a current of 0.9 A through a 2 Q
of a cell is found to be 3 volts when it is .
. . resistor and a current of 0.3 A through a 7 Q
connected to a resistance of value equal to its ) ) ) ,
. , . resistor. The internal resistance of the cell is :-
internal resistance. The e.m.f. of the cell is :-
(1)3V  (2)6V  (3)15V (4)45V (1)1.0Q (2)05Q
PCE069 (3)2.0Q 4)1.2Q
70. A current of 2 A is flowing through a cell of PCEO76
e.m.f. 5 V and internal resistance 0.5 Q from | 77. A 10 V battery with internal resistance 0.5 Q
negative to positive electrode. If the potential is connected across a variable resistance R.
of negative electrodg is 10V, the potential of The value of R for which the power delivered
positive electrode will be :- to it is maximum, is equal to :-
(Hys5v (2)14v  (3)15vVv  (4) 16V
PCEO70 (1)05Q (2)1Q
71. In the following circuit if Va-Vg = 4 V, then the (3)1.5Q (4)2Q
value of resistance X in ohms will be :- PCE077
78. An electric bulb is designed to draw a power
1002 oy Py at voltage V. If the voltage is V, it draws a
A 2V X B power P, then -
\Y v,
(D)5 (2) 10 (3)15 (4) 20 (1) P=| — |P, (2) P=| = |P,
PCE071 Yy v
72. Electromotive force of a cell is basically a vV v 2
(1) force (2) power (3) P :(_Oj P, (4) P :(_J P,
(3) work (4) current capacity v Vo
PCE072 PCE078
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79. Consider the four circuits shown in the figure | 83. Two electric bulbs of the same power, but
below. In which circuit power dissipated with different marked voltages are connected
maximum (Neglect the internal resistance of in series across a power line. Their brightness
the power supply) will be :-

(1) directly proportional to their marked
| | = voltages
— RE REZ _ = (2) inversely proportional to their marked
(1 E T T @ET = voltages
s (3) directly proportional to the squares of
their marked voltages
§§R (4) inversely proportional to the squares of
3ET @) i ‘: R their marked voltages
SR T PCE083
Ca 84. Four circuits are shown below. All the
PCE079 batteries have the same voltage V and all
80. Three resistances of equal value are arranged resistors have the same resistance R. In which
in different combinations as shown below. circuit does the battery delivers the most
. . . power?
Arrange them in the increasing order of R
power dissipation: _I:l—R
MWW \ ——— 1
i N | @
I 1 MWW \'%
I1
A AW —&7
B o R R
i; :.:.:.:.:.:. —l" . —\WWW— (3) (4) —I?I—
“m v v |y R
(DI<lI<Iv<I (2)I<lI<Iv<I PCE084
AI<IV<II<II M I<II<Il<IV 85. Two cells, each of em.f E and internal
PCE080 resistance r, are connected in parallel across a

81. 25 W, 200 V and 100 W, 200 V bulbs are resistor R. The power dissipated in the resistor

connected in series to a source of 400 volts. is maximum if :

Which bulb will fuse? ()R=r (2)R=2r

(1) 25 W (3) R:% 4) R:%

(2)100 W _ _ PCE085

(3) Both will fuse at the'same time 86. In the circuit shown in figure, the power which

(4) None of the bulbs will fuse is dissipated as heat in the 6 Q2 resistor is 6 W.
PCE081 What is the value of resistance R in the circuit?

82. You are provided with 48 cells, each of emf MWW
2 volts and internal resistance 4 ohms. What “gg; A
maximum current can flow in the circuit 80
having an external resistance of 12 Q ? 1
(1)1A (2)1.2A T12v
(3)0.96 A (4) 1.08 A M6Q  (2)10Q (3)13Q  (4)24Q

PCE082 PCE086
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87.

88.

89.

90.

91.

For different values of resistance, R power
consumptions in R are given. Then which of
the following values are not possible?

—|4;/ 1Q
fR

(@2W (b)5W ()8W  (d)4W
()Onlyc (2)b&c (3)abc (4)Al
PCE087
MEASURING DEVICES

An ammeter and a voltmeter are joined in
series to a cell. Their readings are A and V
respectively. If a resistance is now joined in
parallel with the voltmeter
(1) both A and V will decrease
(2) both A and V will increase
(3) A will increase, V will decrease
(4) A will decrease, V will increase

PCE088
A galvanometer of 100 Q resistance yields
complete deflection when 10 mA current
flows. What should be the value of shunt so
that it can measure currents upto 100 mA?

(1111 Q (2)9.9Q
311Q 4)440Q

PCE089
In order to change the range of a

galvanometer of G Q resistance from V volts
to nV volts what will be the value of resistance

in Q connected in series with it :-
G
(1) (n-1)G @

G
n—-1

(3) nG (4)

PCE090
Resistance in the two gaps of a meter bridge
are 10 ohms and 30 ohms respectively. If the
resistances are interchanged, the balance

92.

93.

94.

95.

96.

A galvanometer acting as a voltmeter will

have :

(1) a high resistance in series with its coil

(2) alow resistance in parallel with its coil

(3) alow resistance in series with its coil

(4) a high resistance in parallel with its coil
PCE092

In the shown arrangement of the experiment

of a meter bridge if AC, corresponding to null

deflection of galvanometer, is x then what

would be its value if the radius of the wire AB

is doubled:-

—‘W\MI\:—'I—‘WWW—

Ri ¥ = R
%)G

A B

e xSy
(1) x 2) % (3) 4x (4) 2x

PCE093

In the following circuit, the resistance of the
voltmeter is 10,000 Q and that of the
ammeter is 20 Q. If the reading of the
ammeter is 0.1 A and that of the voltmeter is
12 V, then the value of R is :-

> WWW——B)—>—
+ -

(1)122Q
(3)118Q

(2)100Q
(4)116 Q

PCE094
The resistance of a galvanometer is G ohms
and the range is 1 volt. The value of resistance
(in Q) used to convert it into a voltmeter of
range 10 volts is :-

(1)9G  (2)G (3)%(; (4)10 G

PCE095
A galvanometer has 36 Q resistance. If a 4 Q
shunt is added to this, the fraction of current

point shifts by :- that passes through the galvanometer is :-
1) 33.3 cm 2) 66.67 cm 1 1 1 1
) 2) W, @ B @
(3)25cm (4) 50 cm 4 9 10 40
PCE091 PCE096
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97. A galvanometer of resistance 100 Q gives full | 100. An unknown resistance R; is connected in
deflection for a current of 10-5 A. The value of serielf)s with a resistancg of 10 Q. T?is
nation i ted t
shunt required to convert it into an ammeter combina 19n N corfnec ¢ oione gap o .a
_ metre bridge while a resistance R is
of range 1 ampere, is :- connected in the other gap. The balance point
Miae (2)10-3Q is at 50 cm. Now, when the 10 Q resistance is
(3) 1050 (4) 100 Q removed the balance point shifts to 40 cm.
The value of R; is (in ohms) :-
PCE097 (1) 20 (2) 10 (3) 60 (4) 40
98. There are three voltmeters of the same range PCE100
but of resistances 10000 Q, 8000 Qand 4000 Q | 101. A 1 Q voltmeter has a range of 1V. Find the
respectively. The best voltmeter among these is ad.dltlonal re§1st?nce which has FO be joined
with the series in voltmeter to increase the
the one whose resistance is :- range of voltmeter to 100 V :-
1) 10000 © 1
E2; 8000 O (1) 10 (2) 55 €
(3) 4000 Q (3)99Q (4) 100Q
PCE101
(4) all are equally good 102. A galvanometer having a resistance G and
PCE098 current i, flowing in it, produces full scale
99. 20% of the main current passes through the deflection. If S; is the value of shunt which
alvanometer. If the resistance of the converts it into an ammeter of range 0 - i and
5 ' S, is the value of the shunt for the range 0 - 2i.
galvanometer is G, then the resistance of the S
h 1 be : Then the ratio — will be :-
shunt will be :- ,
) = @° W1 (2)2
50 4 3) 1( i-1i, @ 2i—i,
(3) 50G (4) 9G 2\ 2i—i, i—-i,
PCE099 PCE102
EXERCISE-I (Conceptual Questions) ANSWER KEY
Question 2 3 4 5 6 7 9 |10 | 11 | 12 | 13 | 14 | 15
Answer 2 2 3 2 2 3 2 3 4 3 3 3 2
Question 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
4 4 3 1 3 4 2 4 4 3 1 4 3
Question 32 | 33 |34 |35 |36 |37 |38 |39 |40 | 41 | 42 | 43 | 44 | 45
Answer 3 3 1 2 4 3 3 1 1 4 3 1 1
Question 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
Answer 4 1 1 4 2 1 2 2 4 1 2 2 3
Question 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75
Answer 3 3 1 4 1 2 2 2 4 3 2 2 3
Question 77 | 78 | 79 | 80 | 81 | 82 |83 | 84 |85 |86 | 87 | 88 | 89 | 90
1 4 1 1 1 1 2 4 4 2 3 1 1
Question 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101|102
1 1 2 1 3 2 2 1 3 4

www.allen.in
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Two cities are 150 km apart. Electric power is
sent from one city to another city through
copper wires. The fall of potential per km is
8 volts and the average resistance per km is
0.5 Q. the power loss in the wires is :-
(1y19.2w (2) 19.2 kW
(3)19.2] (4)12.2 kW

PCE146
The resistance in the two arms of a meter
bridge are 5 Q and R Q, respectively. When
the resistance R is shunted with an equal
resistance, the new balance point is at 1.6 /1.

The resistance ‘R’ is :-

—0—
50 RO

il

A B
o1 (100 -f1)

(MW10Q (2)15Q (3)202 (4)25Q
PCE147
In an ammeter 0.2% of main current passes
through the galvanometer. If resistance of
galvanometer is G, then resistance of

ammeter will be :-

1 499
1) —G 2) —G
() 499 (2) 500

1 500
3) —G 4) —G
(3) 500 ) 499

PCE149
Re-AIPMT 2015
Two metal wires of identical dimensions are
connected in series. If o1 and o are the
conductivities of the metal wires respectively,
the effective conductivity of the combination
is :-

Exercise - II (Previous Year Questions)

5.

AIPMT /NEET

A circuit contains an ammeter, a battery of 30 V

and a resistance 40.8 ohm all connected in

series. If the ammeter has a coil of resistance

480 ohm and a shunt of 20 ohm, the reading

in the ammeter will be :-

(1A (2)05A (3)0.25A (4)2A

PCE152

AIPMT - 2015

Across a metallic conductor of non-uniform

cross section a constant potential difference

is applied. The quantity which remains

constant along the conductor is :

(2) drift velocity

(4) current density
PCE153

A, B and C are voltmeters of resistance R, 1.5 R

(1) current
(3) electric field

and 3R respectively as shown in the figure.
When some potential difference is applied
between X and Y, the voltmeter readings are
Va, Vg and V¢ respectively. Then :

®
.—@— -
X @) Y
&/

(1) Va#Vp=V¢
(3) Va#Ve#V¢

(2) Va=Vp =V

(4)Va=Ve=V¢
PCE155
NEET-II 2016

The potential difference (Va - Vg) between the

points A and B in the given figure is :-

Va 20 3V 10 Vs

——MWWW— —WWW——

A 1=2A B
(y+6V (2)+9Vv (3)-3Vv (4 +3V
PCE157

A filament bulb (500 W, 100 V) is to be used

1 _Gi% 5 26,0, in a 230 V main supply. When a resistance R
(1) 6, +0, (2) 6, +0, is connected in series, it works perfectly and
the bulb consumes 500 W. The value of Ris :-

3) c, +0, @) c,+0,
6.6 oo M26Q (2)13Q (3)230Q (4)46Q

1-2 1>2

PCE151 PCE158
[242] www.allen.in



Current Electricity

ALLEN

NEET(UG)-2017

NEET(UG)-2019

10. The resistance of a wire is 'R' ohm. If it is | 14. Six similar bulbs are connected as shown in
melted and stretched to 'n' times its original the figure with a DC source of emfE, and zero
length, its new resistance will be :- interna! resistance. ]

R R The ratl_o of power con51_1mpt10n by .thE{ bulbs
(1) — (2) n2R 3) = (4)nR when (i) all are glowing and (ii) in the
n n situation when two from section A and one
PCE159 from section B are glowing, will be :
NEET(UG)-2018 . 5

11. A set of 'n' equal resistors, of value 'R’ each, M| |M|
are connected in series to a battery of emf 'E'
and internal resistance 'R'. The current drawn _m__m_
is I. Now, the 'n' resistors are connected in
parallel to the same battery. Then the current —m——m—
drawn from battery becomes 10 I. The value I
of 'n"is :- E
(1) 10 (2) 11 (3) 20 (4)9 14:9 (2)9:4 ()1:2 (4)2:1

PCE161 PCE165

12. A battery consists of a variable number 'n' of 15. ‘Ii\fcl)ltfa};tigfl Ctl};‘elicio?llowmg acts as a clrcult
identical cells (having internal resistance 'r' (1) conductor (2) inductor
each) which are connected in series. The (3) switch (4) fuse
terminals of the battery are short-circuited PCE166
and the current I is measured. Which of the | 16- In the circuits shown below, the readings of
graphs shows the correct relationship the voltmeters .and the ammeters will.be :

10Q2 i1 10Q2 i2
between I and n? MWW > MWW >
I 100
{— ! @ @) W@ ()
[ M
(1) (2) 10V 10V
0 = 0 = Circuit 1 Circuit 2
(1) V>V, and i1 =12
I | (2) Vi=Vzandii > iy
A A (3)Vi=Vzandi; =iz
(4) V>V, and i1 > iz
(3) (4) PCE167
NEET(UG)-2019 (Odisha)
0 >0 0 —>n | 17. The reading of an ideal voltmeter in the
PCE162 circuit shownzlfx:2

13. Current sensitivity of a moving coil MWW
galvanometer is 5 div/mA and its voltage
sensitivity (angular deflection per unit e |
voltage applied) is 20 div/V. The resistance of 300 200
the galvanometer is [

(1)40Q (2) 25 Q v
(3)250Q (4)500Q (nDo6vV (2)0V (3)05V  (4)04V
PCE164 PCE168
www.allen.in [243]
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18.

19.

20.

21.

The metre bridge shown is in balanced

. . 1 .
position with P —L.If we now interchange
2

the positions of galvanometer and cell, will
the bridge work ? If yes, what will be balance

condition ?
|
I T

P
l1 U2
(1) yes, g: % _ﬁl (2) no, no null point
2 + 1

P 7 P 7
(3) yes, —=-*% (4) yes, —=—L

Q ¢ Q 74

PCE169

NEET(UG)-2020

A charged particle having drift velocity of

7.5 x 10-* ms-1 is an electric field of 3 x 10-10

Vm-1, has a mobility in m2 V-1 s-1 of :

(1) 2.25 x10-15 (2) 2.25x 1015

(3)2.5x10¢ (4)2.5x 106
PCE171

Which of the following graph represents the

variation of resistivity (p) with temperature

(T) for copper?

(1) (2)
T T

p p
(3) (4)
T T

PCE172
A resistance wire connected in the left gap of
a metre bridge balances a 10 Q resistance in
the right gap at a point which divides the
bridge wire in the ratio 3 : 2. If the length of
the resistance wire is 1.5 m, then the length of
1 Q of the resistance wire is :

22,

23.

24.

25.

NEET(UG)-2020 (Covid-19)
For the circuit shown in the figure, the
current I will be

2V 10 4V 10
—WWWW—]
I
40
(1)0.75A 2)1A
(3)15A (4)0.5A

PCE174
For the circuit given below, the Kirchoff's
loop rule for the loop BCDEB is given by the
equation

Rz j
i B i
A———T—WWW > C
B Rig —E
Y.
- 13 || D
I I
E Es

(1) —isz + Ez - E3 + i3R1 =0
(2) isz + Ez - E3 - i3R1 =0
(3) isz + Ez + E3 + i3R1 =0
(4) - isz + Ez + E3 + i3R1 =0

PCE175
The equivalent resistance between A and B
for the mesh shown in the figure is

40 80
40 60 8Q
A B
(1)7.20 (2) 16 Q
(3)300 (4) 48Q

PCE176
Two solid conductors are made up of same
material, have same length and same
resistance. One of them has a circular cross
section of area A; and the other one has a

square cross section of area A,. The ratio

(1)1.5x102m (2)1.0 x 102 m Ai/Aqis
(3) 1.0 x10-'m (4)1.5x 101 m (1) 15 (2)1 (3)0.8 (4)2
PCE173 PCE177
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NEET(UG)-2022

26. Column-I gives certain physical terms | 29. Two hollow conducting spheres of radii Rs
associated with flow of current through a and R (R: >> Ry) have equal charges. The
metallic conductor. Column-II gives some potential would be :
mathematical relations involving electrical (1) more on smaller sphere
qlfantltles. M.atch Col?lmn-l and Column-II (2) equal on both the spheres
with appropriate relations. (3) dependent on the material property of the

Column-I Column-II
: : sphere
(A) | Drift Velocity (P) rr; (4) more on bigger sphere
nee PCE182
(B) | Electrical Resistivity | (Q) | nevq 30. Two resistors of resistance, 100 Q and 200 Q
(C) | Relaxation Period (R) | eE . . .
=1 are connected in parallel in an electrical
5TC 5 S m circuit. The ratio of the thermal energy
t it
(D) | Current Density (5) % developed in 100 Q to thatin 200 Q2 in a given
time is :
(2) (A)-(R), (B)-(S), (©)-(Q), (D)-(P) PCE183
(3) (A)-(R), (B)-(P), (C)-(S), (D)-(Q) : .
31. As the temperature increase, the electrical
(4) (A)-(R), (B)-(Q), (O)-(S), (D)-(P) stance
PCE178 resistance :

27. The effective resistance of a parallel (1) decr.eases for both  conductors and
connection that consists of four wires of equal semiconductors
length, equal area of cross-section and same (2) increases for conductors but decreases for
material is 0.25 Q. What will be the effective semiconductors
resistance if they are connected in series? (3) decreases for conductors but increase for
(1)0.25Q (2)05Q (3)1Q (4) 4Q semiconductors

PCE179 (4) increases for both conductors and

28. Three resistors having resistances ri, 2 and r3 semiconductors.
are connected as shown in the given circuit. The PCE184
ratio 1—3 of currents in terms of resistances | 32+ A copper wire of length 10 m and radius

h (10‘2 / \/;)m has electrical resistance of
used in the circuit s :
L T2 10 Q. The current density in the wire for an
electric field strength of 10 (V/m) is:
. (1) 106 A/m2 (2) 10-5A/m?
) (3) 105 A/m?2 (4) 10* A/m2
A B
PCE185
33. A wheatstone bridge is used to determine the
B value of unknown resistance X by adjusting
(1) h (2) 5 (3) h (4) ) the variable resistance Y as shown in the
ERRE ERRE it RN figure. For the most precise measurement of
PCE181 X, the resistances Pand Q :

www.allen.in [245]



ALLEN

NEET : Physics

34.

35.

36.

37.

1]+
E

(1) should be approximately equal and are small
(2) should be very large and unequal
(3) do not play any significant role
(4) should be approximately equal to 2X
PCE186
RE-NEET(UG)-2022
A cell of emf 4 V and internal resistance 0.5 Q
is connected to a 7.5 Q) external resistance. The
terminal potential difference of the cell is :-
(1)3.75V (2)4.25V
(3)4vVv (4)0.375V
PCE187
The equivalent resistance of the infinite
network given below is :
10 10 10 10

10 10Q 10 10
—\WW\ MWW——WWW——WW\

(2) (1++2) ©

4) 1+/5)Q
PCE188

(1)2Q
(3) 1+3)Q

The reciprocal of resistance is :

(2) mobility

(4) conductance
PCE189

The sliding contact C is at one fourth of the

(1) reactance

(3) conductivity

length of the potentiometer wire (AB) from A
as shown in the circuit diagram. If the
resistance of the wire AB is Ry, then the

potential drop (V) across the resistor R is:

38.

39.

20 1Q
A——AWWA {}—Ek‘l—'vwvw—s

D MWW C

Vo
L
Ro
A B
]
R
) 4V R ) 4V,R
3R, +16R 3R, +R
2V,R 2V,R
3) — (4) o=
4R, +R 2R, +3R

PCE190
NEET(UG)-2023
The magnitude and direction of the current in

the following circuit is :-
10V 5V

70
(1) 0.5 A from A to B through E

(2) g A from A to B through E

(3) 1.5 A from B to A through E
(4) 0.2 A from B to A through E

PCE223
If the galvanometer G does not show any
deflection in the circuit shown, the value of R

is given by :
400Q f(;\
N
+ +
10V —— R —_ 2V
(1)500Q (2) 1002
(3)400Q (4) 200 Q

PCE224

[246]
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40. The resistance of platinum wire at 0°C is | 45, A wire of length '/' and resistance 100Q is
2Q a-n(-i 6.802 ét 80°C. The -ten-lperature divided into 10 equal parts. The first 5 parts
coefficient of resistance of the wire is : are connected in series while the next 5 parts
(1) 3 x10-3°C1 (2) 3 x10-2°C? are connected in parallel. The two
(3)3x10-1°Ct (4) 3 x10-4°C1 combinations are again connected in series.

PCE225 The resistance of this final combination is:

41. 10resistors, each of resistance R are connected (1)26Q2 (2)52Q2 (3)55Q2  (4) 60
in series to a battery of emf E and negligible PCE230
internal resistance. Then those are connected | 46-  Two heaters A and B h'f“’e power rating of
in parallel to the same battery, the current is 1 kW and 2 kW, respectively. Those two are
) ) ) first connected in series and then in parallel
increased n times. The value of n is: - i i

1) 100 1 31 1000 4110 to a fixed power source. The ratio of power
(1) (2) (3) (4) outputs for these two cases is :
PCE226 M1:1  (2)2:9 (3)1:2 (4)2:3
RE-NEET(UG)-2023 PCE231

42. A certain wire A has resistance 81 Q. The RE-NEET(UG)-2024
resistance of another wire B of same material | 47. A uniform wire of diameter d carries a
and equal length but of diameter thrice the current of 100 mA when the mean drift
diameter of A will be : velocity of electrons in the wire is v. For a

d
(1)810 (2)9Q wire of diameter —of the same material to
(3) 729 Q (4) 243 Q 2
PCE227 carry a current of 200 mA, the mean drift
43. A copper wire of radius 1 mm contains 1022 velocity of electrons in the wire is:
) i (D4v (2)8v 3)v 4)2v
free electrons per cubic metre. The drift PCE232
locity for f lect hen 10 A t
velocity for free e ec. rons.w en ) curren 48. A uniform metal wire of length ¢ has 10 Q
flows through the wire will be (Given, charge
on electron = 1.6 x 1019 C) : resistance. Now this wire is stretched to a
6.25x10* 6.25 . length 2/ and then bent to form a perfect
(1) T ms (2) T <10°ms circle. The equivalent resistance across any
6.25 6.25x10° arbitrary diameter of that circle is:
: ) . _
(3) —,ms (4) — . ms ' (1)10Q  (2)5Q (3)40Q  (4)20Q
PCE228 PCE233
49. The given circuit shows a uniform straight
_ LTI 2 wire AB of 40 cm length fixed at both ends. In

44. The terminal voltage of the battery, whose order to get zero reading in the galvanometer
emf is 10V and internal resistance 1Q2, when G, the free end of ] is to be placed from B at :
connected through an external resistance of 30 120

: ' AW MW
4Q) as shown in the figure.
40
A B
Y —@ L
1Q |
—|* MW s
10V
(1)32 cm (2)8cm
(1) 4v (2) 6V (3)8v (4) 10V (3) 16 cm (4) 24 cm
PCE229 PCE234
www.allen.in [247]
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EXERCISE-II (Previous Year Questions) ANSWER KEY

Question 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
2 3 2 2 1 4 2 1 2 1 1 3 2 4

Question 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
4 4 3 4 3 2 2 2 2 1 4 2 1 1

Question 32 |33 |34 |35 |36 |37 | 38|39 | 40 | 41 | 42 | 43 | 44 | 45

Answer 3 1 1 3 4 1 1 2 2 1 2 2 3 2

Question 47 | 48 | 49

Answer 2 1 4

[248] www.allen.in
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Exercise - III (Analytical Questions)

Master Your Understanding

1. Three voltmeters all having different (a) Internal resistance of the battery is 5Q
resistance, are joined as shown. When some (b) emf of the battery is 10 V
potential difference is applied across A and B, (©) ;:jr)gr&f%aig:;?; ZVIZhICh can be taken
their readings are V1, V2 and Vs. Then (d) V-I graph can never be a straight lines as
shown in the figure
A B ()onlya&b (2)a,b&¢c
— | L o (3)onlyb&c (4) all
PCE193
fvg\ Two heaters designed for the same voltage V
ave different power ratings. en
”/ h diffe ings. Wh
(a) V1=V, (b) V1 £V, connected individually across a source of
Vit VooV D V: + Vo5V voltage V, they produce H amount of heat
(€ Vi+ 2o (d) Vi+V2>Vs each in times t; and t; respectively. When
(1) only a is correct used together across the same source, they
(2) only b is correct produce H amount of heat in time t. Then
(3) only cis correct correctoptionis
£ onlvb & " (a) If they are in series, t =t1 + t2
(4) only ¢ are correc (b) If they are in series, t = 2 (t1 + t2)
PCELOL (0) If th in parallel, t = —12
2. In the circuit shown in figure it is given that ¢ €y arein parailel, t= t o+t
(t, +1t;)
Vb - Va = 2 volt. Choose the correct options. tt
(d) If they are in parallel, t = —2—
20 10v 2(t, +t,)
a ] b (1) onlya&ec (2) onlya &b
(3)onlyc&d (4) all
(a) Currentin the wire is 6 A PCE195
(b) Direction of currentis fromatob In the network shown in figure, points A, B
(c) Va- Ve =-12 volt and C are at potentials of 70 V, 0 and 10 V
respectively.
(d) Ve - Vo = 12 volt P y B(O V)
(Donlya&b (2)onlyb&c
(3)onlya&c (4) all
PCE192 (70v) 10 Q2 200
3. A battery of em.f E and internal resistance r
is connected to a resistance R which can be
adjusted to any value greater than or equal to 10 V)
zero.. A graph is plotted bet\./veen the current (a) Point D is at a potential of 40V.
passing through the resistance (I) and (b) The currents in the sections AD, DB, DC
potential difference (V) across it. Select the are in the ratio 3:2:1
correct alternatives (c) The currents in the sections AD, DB, DC
V(volt) are in the ratio 1:2:3.
"~ (d) The network draws a total power of 200 W.
10 (1) only a is correct
(2) aand c are correct
(3) a, b, d are correct
(4) None of these
» [(amp)
2 > Hamp PCE196
www.allen.in [249]
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6.

When potential  difference s
maintained between A and B, current I enters

the network at A and leaves at B see figure.
200 ¢ 50

some

A () (0 B

5Q D 200

(a) The equivalent resistance between A and
B is 8Q
(b) Cand D are at the same potential.
(c) No current flows between C and D
(d) Current 31/5 flows from D to C.
(1) a, b, d are correct
(2) a, d are correct
(3) a, c, d are correct
(4) all are correct
PCE197
For the circuit shown in figure, match the two
columns.

+4V 9b

+4Vaod

Column-I Column-II

(a) | Currentinwireae | (p) | 1A

(b) | Currentinwirebe | (q) | 2A

(c) | Currentinwirece | (r) | 0.5A

(d) | Currentin wirede | (s) | Zero

(1) a-q, b-s, c-q, d-s
(3) a-p, b-r, c-s,d-q

(2) a-q,b-q,c-s,d-p
(4) a-q, b-1, c-p, d-s

PCE198
Current i is flowing through a wire of non-
uniform cross section as shown. Match the
following two columns.

10.

Column-I Column-II

(a) | Currentdensity | (p) | is more at 1

(b) | Electric field (q) | is more at 2

(c) | Resistance per | (r) | issame at

unit length both sections
land 2
(d) | Potential (s) | data
difference per insufficient
unit length

(2) a-q, b-1, c-s,d-p

(4) a-p, b-q, c-1, d-s
PCE199

In the circuit shown in figure, after closing the

(1) a-p, b'p! c-p, d'p
(3) a-q, b'q; c-p, d'p

switch S, match the following two columns.

S Rs
AW—
AW——AW-
R1 Rz
{1
Column-I Column-II
(a) | Current through R; | (p) | will
increase
(b) | Current through R, | (q) | will
decrease
(c) | Potential difference | (r) | will
across Ry remain
same
(d) | Potential difference | (s) | data
across Ry insufficient

(1) a-p, b-q, c-1, d-s
(3) a-p, b-r, c-s, d-p

(2) a-p, b-r, c-s,d-q
(4) a-q, b-p, c-q,d-p

PCE200

Match the following two columns.

Column-I Column-II
(a) |Electrical resistance |(p) |[ML3T-3A-2]
(b) |Electrical potential |(q) |[ML2T-3A-2]
(c) |Specificresistance |(r) |[ML2T-3A-1]
(d) | Specific (s) |None of

conductance these

(1) a-q, b-s, c-r, d-p
(3) a-p, b-q, c-s, d-r

(2) a-q, b-r, c-p, d-s
(4) a-p, b-r, c-q, d-s
PCE201
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11. In the circuit shown in the figure, match the

following two columns:

A B
________ | mmmmm
AW W
4V, 10 1V, 10
R=1Q
AW
T Column-II
(In SI units)
(a) | Potential difference |(p) Zero
across battery A
(b) |Potential difference |(q) 1
across battery B
(c) | Net power (r) 2
consumed by R
(d) | Potential difference |(s) 3
across R

(1) a-p, b-q, c-r, d-s (2) a-s, b-q, c-1, d-p
(3) a-s, b-r, c-q, d-q (4) a-q, b-1, c-s, d-s
PCE202
12. Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : Drift velocity of electron in a
metallic wire will decrease if temperature of
wire is increased
Reason (R) : On increasing temperature
conductivity of metallic wire decreases.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PCE203

13.

14.

15.

Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : Resistance of ammeter is less
than resistance of milliammeter, (If made
from same galvanometer)
Reason (R) : Value of shunt resistance in case
of ammeter is more than a milliammeter.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A)is false but (R) is true.
PCE204
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : Electric field is present inside
the current carrying wire.
Reason (R) : The principle of conservation of
charge is followed, when charges are in
motion.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A)is false but (R) is true.
PCE205
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : In balanced Wheatstone
bridge, the current through cell depends on
resistance of galvanometer.
Reason (R) : At balanced condition current
through galvanometer is zero.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
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16.

17.

(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PCE206
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : In series combination of
electrical bulb, lower power rating bulb emits
more light than that of higher power rating
bulb.
Reason (R) : The lower power rating bulb in
series gets more current than the higher
power rating bulb.
In the light of the above statements, choose
the most appropriate answer from the options
given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A)is false but (R) is true.
PCE207
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : When an external resistor of
resistance R (connected across a cell of
internal resistance r) is varied, power
consumed by resistance R is maximum when
R=r.
Reason (R) : Power consumed by a resistor
of constant resistance R is maximum when
current through it is maximum.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PCE208

18.

19.

Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : Ohm's law holds only for
small currents in metallic wire not for high
currents.
Reason (R) : For metallic wire resistance
increases with increase in temperature.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A) is false but (R) is true.
PCE209
Given below are two statements: one is
labelled as Assertion (A) and the other is
labelled as Reason (R).
Assertion (A) : In a Meter Bridge experiment,
null point for an unknown resistance is
measured. Now, the unknown resistance is
put inside an enclosure maintained at a
higher temperature. The null point can be
obtained at the same point as before by
decreasing the value of the standard
resistance.
Reason (R) : Resistance of a metal increases
with increase in temperature.
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(2) Both (A) and (R) are true and (R) is NOT
the correct explanation of (A).
(3) (A) is true but (R) is false.
(4) (A)is false but (R) is true.
PCE210
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20. Given below are two statements: one is o
labelled as Assertion (A) and the other is (C) E (electric field)  (R)
labelled as Reason (R).
Assertion (A) Kirchoff's loop law X
represents conservation of energy D)V tential S
Reason (R) If the sum of "Potential (D) Va (potential) 5)
Differences" around a closed loop is zero,
unlimited  energy could be gained by X
repeatedly carrying a charge around a loop (T)
In the light of the above statements, choose
the most appropriate answer from the
options given below:
(1) Both (A) and (R) are true and (R) is the -
correct explanation of (A). ' ]
(2) Both (A) and (R) are true and (R) is NOT Options :-
the correct explanation of (A). (UA—->S,B—>P,C—>P,D>R
Ei% ((AA))iS tfrl;e bl;lt (1(111)15 false. (2)A—>Q,B—>P,C—>P,D>R
is false but is true.
PCE211 B)A—->T,B—>QC—>P,D->S
21. If the current in resistance of uniform cross 4)A—>QB—>P,C>PD>T
section is doubled then, (assume temperature PCE214
to be approximately .corllstant). 23. In the given circuit the current flowing
(A) the current.den51ty s dOUbl?d , through the resistance 20 ohms is 0.3 ampere
(B) the conduction electron density is doubled _ _
(C) the mean time between collision is constant while the ammeter reads 0.9 ampere. What is
(D) the electron drift speed is doubled the value of Ry (in ohms).
(DACD (2)B,C,D Ri
(3)A B, C (4)A B,CD m
PCE213 ®
22. Aresistor of varying cross—section is attached m
with a battery as shown. Variation of area from
both ends are similar and areas are same at (1) 20Q (2) 15Q (3) 30Q2 (4) 60Q2
ends and maximum at centre. Match the PCE215
approximate ~ graphical representation of | 24 Statement 1: Voltage across a battery is
various physical properties in columns, where .
. o . always less than its emf.
x axis represents position from end A of resistor
and y-axis various physical properties. and
; ) Statement 2 : There is always some loss of
. energy due to internal resistance of the
battery.
I! (1) Statement-1 is True, Statement-2 is True;
Column I Column II Statement-2 is a correct explanation for
(A)i (current) (P) Statement-1.
\/ (2) Statement-1 is True, Statement-2 is True;
——x Statement-2 is not a correct explanation
(B) ] (Current density) (Q) for Statement-1.
(3) Statement-1 is True, Statement-2 is False.
I (4) Statement-1 is False, Statement-2 is True.
PCE216
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25.

26.

Voltmeter of resistance 10Q2 and ammeter of
resistance 10Q are attached in the following
circuit with switches S; and S,

S2

R=10Q

S1

Column II
(reading of voltmeter
& ammeter)
(P)0,7.5A
(Q)50V,10A
(R)o,0
(S)150V,0

Column I
(switch position)

(A) S1 open, S closed
(B) S1 closed, Sz open
(C) S1 open, Sz open
(D) Siclosed, Sz closed
Options :-
(DA—->S,B—>R C—>P,D—>Q
(2JA—->QB—>R C—>P,D—>S
3)A-QB—>P,C>RD—>S
(4)A->S,B—>P,C>RD—->Q

PCE219

Column-II
(Values
in MKS

units)

Column-I
(Situration)

(A)

Magnitude of electric field at 0.4
(1,1,1) if potential is given by
1 11

Xy z

(P)

(B)

The charge flowing through a
resistance 6Q2 varies with t as
Q = 4t - 2t2. The total heat
produced in resistance till the
current reach to zero.

Q)

@

(R)] 0.01

A milliammeter of range
10mA has a coil of resistance
099 Q. To use it as an
ammeter of range 14, the
required shunt must have a

resistance of

(D)

)] 32

Two unlike point charges of]
same magnitude 10 mC are
placed on x-axis at a separation
of 8 cm. If both charges placed
symmetrically about origin in

external electric field
E=500Vm™ i.

Then potential energy of the
system may be [Assume
potential energy to be zero

when dipole is perpendicular
to electric field]

27.

Options :-

(UA—>Q,B—>S,C—>P,D>R

(2JA—>S,B—>QC—>R,D—>P

3)A->Q,B>S,C>R,D—>P

4“HA->SB—>QC—>P,D—>R
PCE220

Statement-1 : In real battery total chemical

energy lost in the battery can not be obtained

at load resistance.

Statement-2 : Two heaters with different

resistance are connected in parallel. Higher

resistance heater will glow more.

(1) Statement-1is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1.

(2) Statement-1is True, Statement-2 is True;
Statement-2 is not a correct explanation
for Statement-1.

(3) Statement-1 is True, Statement-2 is
False.

(4) Statement-1 is False, Statement-2 is
True.

PCE221

EXERCISE-III (Analytical Questions) ANSWER KEY
Question 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
3 2 1 3 1 1 1 4 2 3 2 3 2 4
Question 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27
Answer 2 1 4 3 1 2 3 4 2 3 3
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