Current Electricity

Question: The equivalent capacitance of the arrangement shown in figure is:
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i
Al

I+

15 uF== - -
: 15 uF

© 251F

© 20pF

Answer: D

Explanation

15 pF
||

15 wF = = —E

[15 uF

15 uF

Ceq =5+ 15 =20uF

Question: A certain wire A has resistance 81 (). The resistance of another



wire B of same material and equal length but of diameter thrice the diameter
of A will be :
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030
(5 J'RY)
© 290

© 2430

Answer: B

Explanation

If diameter becomes thrice then cross section area will become 9 times so
pe

R x +

Resistance will become % times

R = 42 _ 90

Question:

A copper wire of radius 1 mm contains 10?2 free electrons per cubic metre. The drift

velocity for free electrons when 10 A current flows through the wire will be (Given,
charge on electron = 1.6 x 107 °C):

= 4
o 6.207?10 ]1'[15_1



5 1
e —ﬁ'f“ % 10° ms
o 6.25 o1

W

5 5
o 6.20:10 ]IlS_l

Answer: B

Explanation

I =neAVy
v, I 10

ConeA 1022 x1.6%x 109 x 1 x 10°°

V, = LT m/sec
m

Question:

To produce an instantaneous displacement current of 2 mA in the space between

the parallel plates of a capacitor of capacitance 4 uF, the rate of change of applied

variable potential difference (%] must be -
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© 800V/s
© 500V/s
0 200V/s

© 400V/s



Answer: B

Explanation

Q=CV

dQ ,, dV dvV I 2x10°?

@ & C 1xiw0®
108

Question:

The emf of a cell having internal resistance 12 is balanced against a length of
330 cm on a potentiometer wire. When an external resistance of 2{) is connected
across the cell, the balancing length will be :

Answer: A

Explanation




Question: The magnitude and direction of the current in the following circuit
is :-
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20 10V 5V iTe)

A'vvwakﬁ;w\,B

79

@ 0.5Afrom Ato Bthrough E

© : Afrom Ato Bthrough E

© 1.5Afrom Bto Athrough E

© 02 Afrom Bto Athrough E

Answer: A
Explanation

. 10-5 __ 5
i=TFg=wA

20 10V 5V 10

A - B

E

7Q



=05A

from A to B through E.

Question:
If the galvanometer GG does not show any deflection in the circuit shown, the value
of R is given by:
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400Q

+ +
10V —_— R § —_ 2V

[ A JEIEY)

© 000

© 2000

© 2000

Answer: B

Explanation
For no reading galvanometer. Potential across it is same.
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10V—_— R§ —— 2V

Question: The equivalent capacitance of the system shown in the following
circuit is:

NEET 2023
3uF
| 1
3HF 11
Ae— — —e B
|
3uF
Answer: D
Explanation
_ 3x6 __
Cap = 375 = 21F
6uF
Ao—| |—eB
3uF

Question: Resistance of a carbon resistor determined from colour codes
is (22000£5%)1. The colour of third band must be :
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© Green
© orange
© velow

Q Red

Answer: B

Explanation

R = [22 x 10°* +5%| Q2
Acc. to color code
Third Band — Orange

(color code for digit 3 is orange)

Question: The resistance of platinum wire at 0°Cis 2 Q) and 6.8 (1 at 80°C. The
temperature coefficient of resistance of the wire is :

NEET 2023
© 3 x103C!

© 3x102C!
© 3x10°C!

© 3x104C!

Answer: B



Explanation

Rr =Ry[1 +a(T —Ty)]
6.8 = 2[1 + (80 — a)]

o= % =0.03/°C =3 x 1072/°C
Question:

10 resistors, each of resistance R are connected in series 1o a battery of emf F and
negligible internal resistance. Then those are connected in parallel to the same
battery, the current is increased n times. The value of nis :
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Q 100
(5}
© 1000

Q 0

Answer: A

Explanation

= =1

n=22 —100=n=100

Is
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MCQ (Single Correct Answer)

Q.1. The reciprocal of resistance is :

@ conductance

© reactance

© mobility
© conductivity
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Ans. (A)
Explanation

_ 1
R_G

Thus reciprocal of resistance (R) is conductance (G)

Q.2. The distance between the two plates of a parallel plate capacitor is

doubled and the area of each plate is halved. If C is its initial capacitance,
its final capacitance is equal to

(- Iy
© 2
(I

Q 4c
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Ans. (A)
Explanation

For a capacitor of area A and distance between the plates as d, the capacitance (C) is

_ Ag
C= d

On doubling the distance and reducing area to half

Agy

=>01=%

Q.3. A cell of emf 4 V and internal resistance 0.5 o is connected to a
7.5 a external resistance. The terminal potential difference of the cell is

Q 0375V

© 375V

© 225v

o av
NEET 2022 Phase 2

Ans. (B)

Explanation



Re VW B
R
From Kirchhoff's loop law :
V—Ir—IR=0
= I = (TER)

Terminal potential difference across cell,

Vip — IR

RV
r+ R

Vap =

= G375 = 3.5V

0.5+7.5

Q.4. The equivalent resistance of the infinite network given below is :

10 10 10 10
AN— -
10 10
10 10 10
AN— -

O (1+5)0

0 20



O (1+v2)0

O (1+v3)0
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Ans. (D)
Explanation

Let net resistance of the given infinite network be 'R’

Now, the circuit can be modified as

1 i
R 1 R= R

—AM—— — M
1 H

VW
tl
+ | O

Now,Rﬂet:R:1+1—l—RL_;l
. D R
SR=24+ g5

REP+R=2R+2+R

R? 2R 2=0
o (52
R= (1+\/§)ﬂ

Q.5. The effective capacitances of two capacitors are 3 UF and 16 |UF,

when they are connected in series and parallel respectively. The
capacitance of two capacitors are :



Q 12pF18pF
© 10puF6puF
© suF8uF

© 12puF 4 pF
NEET 2022 Phase 2
Ans. (D)
Explanation

Here, cl, -+ CLE = % (Series combination)
While, C'y + C5 = 16 (Parallel combination)

Solving the above equations we get

Ci=12uFand C; = 4 uF

Q.6. The sliding contact C is at one fourth of the length of the
potentiometer wire (AB) from A as shown in the circuit diagram. If the
resistance of the wire AB is R,, then the potential drop (V) across the
resistor Ris

Vo

|
l!

Ro

L

R




2VR
2Rp+3R

4VoR
3Ry+-R

@
O = ier
@

Q 2R
AR+ R
NEET 2022 Phase 2

Ans. (B)

Explanation

Vo
K
A — M\ T 4'A"A%
AN
R

Equivalent resistance across point AC

To g~ RotdR

R o %xR RRg
AC — &y

From voltage divider rule

R Vo
Vi = =4V, — 0%
AC Rac+Rep 0 %4_@
4RRyVy 4RV,

~ 4RRg13R.112RR, _ 3Rot+16R



Q.7. Two resistors of resistance, 100 o and 200 o are connected in parallel

in an electrical circuit. The ratio of the thermal energy developed in 100 a to
that in 200 o in a given time is

Q4
NEET 2022 Phase 1

Ans. (B)
Explanation

For parallel combination

_v?
P = R
B _ B
pg R]
— P 200 2

10 2

Q.8. A copper wire of length 10 m and radius ( VT ) m has electrical

resistance of 10 a. The current density in the wire for an electric field
strength of 10 (V/m) is

Q 10°A/m?

© 10°A/m?



@ 10 5A/m?

© 10°A/m?
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Ans. (D)
Explanation
Resistance, R = p% _ ﬁ
_ L
~ 0= TFx
Also current density j = o = %

J_ _10x10 _ _ 100
— =
l‘DXTI’( m,_z) 10x7x (_mr“)

VT

— 10° A/m?

Q.9. A capacitor of capacitance C = 900 pF is charged fully by 100 V
battery B as shown in figure (a). Then it is disconnected from the battery
and connected to another uncharged capacitor of capacitance C = 900 pF
as shown in figure (b). The electrostatic energy stored by the system (b) is

+ _

| b | |

+ |- i

+| l— + |+
¢ C

(a) (b)

100V : ‘:

O G




Q s5x10°

© 325x10°y

© 225 x10°6y

©Q 15x10°y
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Ans. (C)
Explanation

gy =CV
=900 x 10712 x 100

=9 x 107 8C

— 100V —

_ GG,
V= C1+Cy

_9x10%0 100 50V
~ 1800x10 2 2

U= 1(C,+ Cy)V?

3 % 1800 x 102 x 50 x 50




— 225 x 108

U=225x10"%y

+ 4+ +

+H++
|1

Q.10. A wheatstone bridge is used to determine the value of unknown

resistance X by adjusting the variable resistance Y as shown in the figure.
For the most precise measurement of X, the resistance P and Q

o Should be approximately equal 1o 2X

G Should be approximately equal and are small

G Should be very large and unequal

Q Do not play any significant role



NEET 2022 Phase 1

Ans. (B)

Explanation

We know, a wheatstone bridge is said to be most precise when it is most
sensitive. This can be done by making ratio arms equal. Thus (2) is correct
option.



TOPIC 1

Ohm’s Law and
Resistance

H Column | Gives certain physical

terms associated with flow of
current through a metallic
conductor.

Column Il Gives some
mathematical relations involving
electrical quantities. Match
Column I and Column Il with
appropriate relations. [NEET 2021]

Column | Column I
A. Drift velocity 1. m
ne’p
B. Electricalresistivity 2. nev,
C. Relaxation period 3. ek
m
D. Current density 4. E
J
Codes
A B C D
(@ 3 4 1 2
(b) 3 4 2 1
() 3 1 4 2
(d 3 2 4 1
Ans. (a)

As we know that, the expression of the
drift velocity,

y =

m

Here, eis the electric charge,
Eisthe electric field,
m is the mass of an electron,
Tis the relaxation time.

Consider the conductor having length |,
area of the cross-section A and the
charge density n.

02

Electrical resistivity, p= 5
ne‘t

Rearranging the above expression,

Relaxation period=

ne‘p

As we know that, the expression of
current density,

| neAv
J:Zzi":nevd
Again,£:£ :l =
of o©

OElectrical resistivity, p =§

The correct matchisA- 3,B- 4,C- 1,
Do 2.

The effective resistance of a
parallel connection that consists
of four wires of equal length, equal
area of cross-section and same
material is 0.25 Q. What will be
the effective resistance if they are

connected in series? [NEET 2021]
(a)0.25Q (b)0.5Q

(c)1Q (d)4Q

Ans. (d)

The four resistances have equal length,

equal cross-sectional area and same

material.

So.R,=R, =R, =R, =R

Given, the effective resistance,

R, =0.25Q

For parallel arrangement,
LR A IO

(say)

o+ o+ +
Re R, R, R, R,
0 11, 1,00
R, R R R R
O0 ! :i
0.25Q R
0 R=1

For series combination,
Ry =R, +R, +R +R,
0 R,=R+R+R+R
0 R,=4R 0O R, =41)=4Q

Three resistors having resistances
r.r, andr, are connected as
shown in the given circuit. The

i
ratio - of currents in terms of
i
1

resistances used in the circuit is
[NEET 2021]

i2 >
[1 H
A B
I3 I3
r, r
(a)— (b)—=
r,+r, r,+r,
r, r
(c)— (d)—=
h+n n+r
Ans. (b)

According to the given circuit diagram
in question,

=iy +i, 1)
In parallel arrangement of the electrical
circuit,
the voltage remains same.

O V =ir (using Ohm’s law)
g ipr, =igr
O j, =53's

N

I

Substituting the values in the Eq. (i), we
get

. 1., 3 | r,
i= 3i3+]3 O 2=3+1
r, 13 r,
O ’i:r3+r2 O ’l: fz
/3 r I r3+r2



04 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, .

TheratioA, /A, is

[NEET (Oct.) 2020]
(a)1.5 (c)0.8  (d)2
Ans. (b)
Given, R, =R, 1, =1,

Since, resistance, R =pE{£

0 &:Ii‘ﬁi O &:ILEAQ

(b)1

RZ IZ AW R] I'\ A]
0 1="2 [+R,=R,]
AW
o Ay
A

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

[NEET (Oct.) 2020]

4Q 8Q
4Q 6Q 80
A B
(a)72Q (b)16Q (c)30Q (d)4.8Q

Ans. (b)

Equivalent resistance between points A
and Bis given as

4Q

A

o]

R, =[(4+8)lI6] +4 +8=[12]I6] + 12
2 xe0
= 12=[4]+12=16Q
DDZ+6E+

06 A charged particle having drift
velocity of 7.5 %107 ms ™' in an
electric field of 3x107 Vm ™, has
amobility(inm?*V "'s™)of

[NEET (Sep.) 2020]

(b)25 %107

(d)2.25%10"

(a)25 x10°
(c)2.25%x107®

Ans. (a)

Given, drift velocity,v, =7.5x10™ m/s
Electric field, E=3x107° V-m

Mobility, p = ?
v -4
ps,  peloo7.5%10
E  3x107°

=25x10°m*V's™
Hence, correct optionis(a).

The color code of a resistance is
given below [NEET (Sep.) 2020]

Yellow Violet Brown Gold

The values of resistance and
tolerance respectively, are

(a)47kQ,10% (b)4.7kQ, 5%
(c)470 Q, 5% (d)470kQ, 5%

Ans. (c)
According to the carbon colour code for
resistors,

Code of yellow =4

Code of violet=7
Code of brown, i.e. multiplier =10’
Code of gold, i.e. tolerance =+ 5%
Hence, resistance of resistor
=47%x10'Q,5%

=470 Q,5%

Hence, correct optionis(c).

Which of the following graph
represents the variation of
resistivity (p) with temperature (T)
for copper? [NEET (Sep.) 2020]

Ans. (b)

Resistivity of copper(a metal)as a
function of temperature increases with
the increase in temperature as shown
below,

o) T(K)

For copper at OK, value of resistivity is
17%x107° Q-m.
Hence, correct option is(b).

Which of the following acts as a

circuit protection device?
[NEET (National) 2019]

(a) Inductor (b) Switch
(c)Fuse (d)Conductor
Ans. (¢)

Among given devices fuse is used in
electric circuit as a protective device.

It helps in preventing excessive amount
of current to flow in the circuit or from
short circuiting. It has low melting point
and low resistivity, so when excess
amount of current flow in the circuit, it
melts and break the circuit.

In the circuits shown below, the
readings of voltmeters and the

ammeters will be
[NEET (National) 2019]

10Q Iy
LQJ @)

I

10V

100Q o
10Q

(a)V, =V, andi, >i,(b)V, =V, andi, =i,
(c)V, >V, andi, >i,(d)V, >V, andi, =i,
Ans. (b)

Foranideal voltmeter, the resistance is
infinite and for an ideal ammeter, the
resistance is zero.



o
<

AMAN-

)

) @

I
10‘ Vv Circuit 1

So, the currentin circuit 1is
Rxi=V or 10i,=10

O i =109
10
O V=i, xR =1x10 =10V

Similarly, for circuit 2, the addition of

10 Q to voltmeter does not affect the

current and hence
10Q

i
AW
10Q
@
I
1(;V Circuit 2
101, =10 0 i, =% =1a
10
V, =i,R=1x10 =10V
O V.=V, andi, =i,

A carbon resistor of (47 +4.7) kQ

is to be marked with rings of
different colours for its
identification. The colour code
sequence will be [NEET 2018]
(a) Yellow - Green - Violet - Gold

(b) Yellow - Violet - Orange - Silver

(c) Violet - Yellow - Orange - Silver

(d) Green - Qrange - Violet - Gold

Ans. (b)
Given, R =(47 £ 4.7)kQ
=47x10° £10% Q

As per the colour code for carbon
resistors, the colour assigned to
numbers.

4 -Yellow

7-Violet

3-0range
For £10% accuracy, the colour is silver.
Hence, the bands of colours on carbon
resistor in sequence are yellow, violet,
orange and silver.
Note To remember the colour code
sequence for carbon resistor, the
following sentence should be keptin
memory. B B Roy of Great Britain has a
Very Good Wife.

12

The resistance of a wire is R ohm. If
it is melted and stretched to n
times its original length, its new

resistance will be [NEET 2017]
(a)nR (b)B (c)n’R (ol)ﬁz

n n
Ans. (¢)

Thinking Process Volume of material
remains same in stretching.

As volume remains same, Al =A,l,

Now, givenl, =nl,
ONewareaA, =Ah = A
, N

Resistance of wire after stretching
I nl
R =p-2=pd 1
’ pAz P A ln
0
H]?Z =" RR= EDL‘
ad 0 A

h
A

1

|
=0p
g

Oood

A,Band C are voltmeters of
resistance R, 1.5 R and 3R
respectively as shown in the
figure. When some potential
difference is applied between X
and Y, the voltmeter readings are
V,.V; andV, respectively. Then,
[CBSE AIPMT 2015]

B
=
X : Y
©
\&
@V, =V, =\, L)V, 2V, =\,
(c)V, =V, 2V, (d)V, 2V, £V,
Ans. (a)

The equivalent resistance between 0
and Sis given by

%
I
1T
1124
R" 15k 3R 3R
O R'=R
Now, V=V, =IR
Also Vs =Vp =V, =IR
Hence, V, =V, =V,

14

15

Across a metallic conductor of
non-uniform cross-section, a
constant potential difference is
applied. The quantity which
remain constant along the
conductoris  [CBSE AIPMT 2015]
(a) current density (b) current

(c)drift velocity  (d)electric field

Ans. (b)

As the cross-sectional area of the
conductor is non-uniform so current
density will be different.

As [ =JA i)
Itis clear from Eq. (i), when area
increases the current density decreases
so the number of flow of electrons will
be same and thus the current will be
constant.

Two metal wires of identical
dimensions are connected in
series. If0, and o, are the
conductivities of the metal wires
respectively, the effective

conductivity of the combination is
[CBSE AIPMT 2015]

(8)20] g, 0,+0,
o, +0, 20,0,
0,+0 0,0

(c)——=2 (d)——2-
0-1 02 0-1 + 02

Ans. (a)

Net resistance of a metal wire having
resistivity p, we have

Kk L o L A
Q 0] O—A
Py P,
_ L
Rw - p] Z

. L
Similarly, R, =p, "

Then, net effective resistance of two

metal wires,
_ 2L L L
Req _R1 +R2 o pj—pwg"'sz
u p=p, +p,
As, conductivity o —1, we have
p

2_1,1 4

o o, o, o

2_0,%t0,
0-1 02
[0 Net effective conductivity of

combined wires,
o= 20,0,
g,+0,
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A circuit contains an ammeter, a
battery of 30V and a resistance
40.8 Q all connected in series. If
the ammeter has a coil of
resistance 480 Q and a shunt of
20 Q, then reading in the ammeter

will be [CBSE AIPMT 2015]
(a)0.5A (b)0.25 A
(c)2A (d)TA
Ans. (a)
Effective resistance of a circuit,
R,=20Q
408 Q
R,=480Q
[F
30V
R =a0g+ 480X20
480+ 20

=40.8+192=60Q
So, current flowing across ammeter,

I:K:@ :1 =05A

R 60 2
Hence, reading of ammeter=0.5 A

A wire of resistance 4Q is
stretched to twice its original
length. The resistance of stretched

wire would be [NEET 2013]
(@2Q (b)4Q (c)8Q (d)16Q
Ans. (d)

As the resistance of stretched wire to
length ntimes of original length is
R'=n’R =2" x4=4x4=16Q
where, R = original resistance

R'= final resistance

The mean free path of electrons in
ametal is4x10™® m. The electric
field which can give on an average
2 eV energy to an electron in the
metal will be in unit of Vm ™
[CBSE AIPMT 2009]

(b)5 107"

(d)5 x107

(a)8 x10’
(c)8 x10™"
Ans. (d)
Energy =2eV
eV, =2ev OV, =2

So, electricfield, E=

4x107

=0.5x10°
=5x10"V/m
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A wire of resistance 12Qm™ isbent
to form a complete circle of radius 10
cm. The resistance between its two

diametrically opposite points Aand B

as shownin the figure is
[CBSE AIPMT 2009]

A B
(a)0.6mmQ (b)3Q
(c)BmQ (d)6Q
Ans. (a)

A B
10
OA — B
121
1—(2
Circumference of circle =2T1r =2 T[%
_2n_m
10 5
Resistance of wire =12 x T :12711

Resistance of each section= %T Q
O Equivalent resistance
121 y 127
-_10 10
12 . 12 1
10 10

0 =6l[=0.6 mnQ
10

A wire of a certain material is
stretched slowly by 10 percent. Its
new resistance and specific

resistance become respectively
[CBSE AIPMT 2008]

a)1.2 times, 1.1times

b)1.21times, same

c)Both remain the same

d)1.1times, 1.1times

Ans. (b)

After stretching, specific resistance(p)
will remain same.

(
(
(
(

Original resistance of wire, R =%

21

Ratio of resistance before and after

streching,
R, _I, A _0,0
- 7 75 TO0O
Ryl A 10
R, _ (I +10%l)?
i
1
5
R, Do
R, 1?
R, =1.21R,

When a wire of uniform
cross-section a, length | and
resistance Ris bent into a
complete circle, resistance
between two of diametrically

opposite points will be
[CBSE AIPMT 2005]

@ ®of  wr @
4 8 2
Ans. (a)

When wire is bent to form a complete
circle, then

Total circumference,
21r = Total length, R

0 r =£
2T
Resistance of each semicircle = 1r
MR _R
2m 2

LN,
N

Thus, net resistance in parallel
combination of two semicircular
resistances

RyR R

R':}% ZR:L:B
R, R R 4
2 2

nresistances each of r ohm, when
connected in parallel give an
equivalent resistance of R ohm. If
these resistances were connected
in series, the combination would
have a resistance in ohms, equal

to [CBSE AIPMT 2004]
(a)n"R (b)

n
% ()R

n
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Ans. (a)
Equivalent resistance of nresistances

each of rohmin parallel is given by

l=1+1+.., +ntimes—ﬂ

R r r r
So, r=nR
When these resistances are connected
in series, effective resistance is
R'=r+r+..+ntimes=nr
O R'=n(nR)=n*R

The electric resistance of a

certain wire of ironisR. If its

length and radius are both

doubled, then [CBSE AIPMT 2004]

(a) the resistance will be doubled and
the specific resistance will be halved

(b) the resistance will be halved and
the specific resistance will remain
unchanged

(c) the resistance will be halved and
the specific resistance will be
doubled

(d) the resistance and the specific
resistance will both remain
unchanged

Ans. (b)
The formula for resistance of wire is
R :gl
A
where, p = specific resistance of the wire

0 rRoL (A= w?)
r
2
| Rizhiyn D)
RZ 12 rl
Given,l, =I,1, =2I,r, =r.r, =2r,R, =R.

Substituting these values in Eq. (i), we
have

Ro_1 @
R, 21 P
&:LX(Zr)Z
R, 21 1
Ricpp g =R
2

N

Therefore, resistance will be halved.

Now, the specific resistance of the wire
does not depend on the geometry of the
wire. Hence, it remains unchanged.

The specific resistance of a
conductor increases with

[CBSE AIPMT 2002]
)increase in temperature
)increase in cross-sectional area
)decrease in length
)

(a
(b
(c
(d)decrease in cross-sectional area

26

Ans. (a)

The specific resistance (resistivity) of a
metallic conductor nearly increases
with increasing temperature as shown
in figure. This is because, with the
increase in temperature the ions of the
conductors vibrate with greater
amplitude and the collisions between
electrons and ions become more
frequent, over a small temperature
range (upto 100°C). The resistivity of a
metal can be represented
approximately by the equation

p, =p, (1+at)

t

The factora is called the temperature
coefficient of resistivity.

The resistance of a discharge tube

is [CBSE AIPMT 1999]
(a)zero (b)ohmic
(c)non-ohmic (d)infinity

Ans. (¢)

In discharge tube, the current is due to
flow of positive ions and electrons.
Moreover, secondary emission of
electronsis also possible. So, V-I curve
is non-linear, hence its resistance is
non-ohmic.

From the graph between current |
and voltage V shown in figure,
identify the portion corresponding

to negative resistance.
[CBSE AIPMT 1997]

/A
c E
D
B

A 1%
(a) DE (b)CD
(c)BC (d)AB
Ans. (b)

From Ohm'’s law, resistance R :%

Resistance is said to be negative if on
increasing voltage or temperature,
current decreases.

In V-1 graph, for portion CD of graph, the
current decreases with increasing
voltage.

Thus, portion CD corresponds to
negative resistance.
Alternative

We know that the slope of graph V4 will
give the resistance, since slope of
CDcurveis  negative.

So, it has negative resistance.

There are three copper wires of
length and cross-sectional area
(L, A), 2L, AR)
(L/2,2 A). In which case is the
resistance minimum ?

[CBSE AIPMT 1997]
Itis the same in all three cases
Wire of cross-sectional area2 A
Wire of cross-sectional area A

(a)
(b)
(c)
(d)

) . 1
d)Wire of cross-sectional area E A

Ans. (b)
The relation between length and areais
R=P i)
A

where, pbeing specific resistance is the
proportionality constant and depends
on nature of material.

(i) Length =%, area=2A

Putting in Eq. (i), we have

(i) Length=L, area=A
Putting in Eq. (i), we have
R :&
A

(iii) Length=2L, area —é

Puttingin Eq. (i), we have
2L _4pt

A2 A

As itis understood from above,
resistance is minimum only in option (b).

2_8 What will be the equivalent

resistance of circuit shown in
figure between two points A and

D? [CBSE AIPMT 1996]
10Q 10Q 10Q
A B
10Q
C D
mnow 10Q 10Q
(@)10Q (b)20Q (c)30Q (d)40Q
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Ans. (¢)

10Q 10Q
A o B
R1 RZ
R4 10Q R>210Q
Rs R
Co—a— v —L v
10Q 10Q 10Q

Effective resistance of R, and R, in
series,

R'=10+10=20Q
Effective resistance of R, and R, in
series,

R"=10+10=20Q
Net total resistance of R"and R" in
parallel is
R, =20%20 150
20+20
0 Total resistance between Aand D
=10+10+10
=30Q

If a neglegibly small current is
passed through a wire of length 15
m and of resistance 5 Q having
uniform cross-section of

6 %107 m?, then coefficient of

resistivity of material, is
[CBSE AIPMT 1996]

(@)1x107 Q-m  (b)2 %107 Q-m
(c)3x107 Q-m  (d)4 %107 Q-m
Ans. (b)

Resistance of a given conducting wire
is given by
R =pd
A

where, pis the specific resistance of the
material of the conductor.
Here, [=15m

A=6x10"m?

15
=2x107 Q-m

If the resistance of a conductor is
5Q at 50°C and 7 Q at 100°C, then
the mean temperature coefficient

of resistance (of the material) is
[CBSE AIPMT 1996]

(a)0.01/°C (b)0.04/°C
(c)0.06/°C (d)0.08/°C.
Ans. (a)

Temperature coefficient of resistance
is defined as the increase in resistance

per unit original resistance per degree
rise of temperature and is given by

R -R,
a=——— or R =R, (1+at)

R, xt
R, =Resistance at final temperature
R, = Resistance at initial temperature
t =Change in temperature
Casel  5=R, [1+a(50)] 1)
Casell 7=R,[1+a(100)] . (ih)

Dividing Eq. (i) by Eq. (ii)

5_1+50a
7 1+100a
0 5+500a=7+350a
O azizo.oy"c
150

If a wire of resistance R is melted
and recasted to half of its length,
then the new resistance of the

wire will be [CBSE AIPMT 1995]
R R
_ b)—

(a)4 ( )2

(c)R (d)2R

Ans. (a)

Letinitial resistance of wire be R, its
initial length is/, and final length is/, .
According to problem/, =0.5/,, volume
of the wire is=IA.

Since, the volume of wire remains the
same after recasting, therefore

I]AWZIZAZ
O i:Ai or IW :Ai2
I, A 05l A
ad A—2=2
A

As resistance of wire, R IZI%

O &:LXAL:LXZ:A
R, I, A 05,
or RZ:&:B
4 4
Note

As we know the resistance R of wire of
length 1 and area of cross-section, A is
givenby R = J’]/A

Two wires of the same metal have
same length, but their
cross-sections are in the ratio 3:1.
They are joined in series. The
resistance of thicker wire is 10 Q.
The total resistance of the
combination will be

[CBSE AIPMT 1995]
(b)20Q

(d)100Q

(a)10Q
(c)40Q

34

Ans. (¢)
For the same length and same material,

or R, =3R,

The resistance of thick wire,
R,=10Q

The resistance of thin wire

=3R,=3%x10=30Q

Total resistance =10 +30 =40 Q

Three resistances each of 4Q are
connected to form a triangle. The
resistance between any two
terminals is [CBSE AIPMT 1993]
(a)12 Q (b)2Q
(c)6Q @50
3
Ans. (d) A
40 40
B WAWWWA c
40
Between any two terminals, two
resistors of two arms are in series i.e.
between B andC, equivalent resistance
is
LI
Ry 4 8
12+
Rae 8
8
0 Rae :gQ
The velocity of charge carriers of

current (about TA)in a metal
under normal conditions is of the
order of [CBSE AIPMT 1991]
(a)a fraction of mm/s

(b)velocity of light

(c) several thousand m/s

(d)a few hundred m/s

Ans. (a)

The charged particles whose flow in a
definite direction constitutes the
electric current are called current
carriers. In metals the valence
electrons of the atoms do not remain
attached to individual atoms but are
free to move throughout the volume of
the conductor. Their velocity under
normal conditions is of the order of a
fraction of mm/s.
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You are given several identical
resistances each of value R =10Q
and each capable of carrying a
maximum current of T1A. It is
required to make a suitable
combination of these resistances
of 5Q which can carry a current of
4 A. The minimum number of
resistances of the type R that will
be required for this job is
[CBSE AIPMT 1990]
(b)10

(d)20

(a)4
(c)8

Ans. (c)

1A

i

To carry a current of 4 A we need four
path, each carrying a current of 1A. Letr
be the resistance of each path. These
resistances are connected in parallel.
So, their equivalent resistance.
1T_1,1,1 .1

— =+ _—+ -+

r rr r r

r
or r,=-0

-
P

But, r

r .

) :Z =5 (given)
O r=20Q

For this purpose two resistances

should be connected is series. There
are four such combinations in parallel.
Hence, the total number of resistances
=4x2 =8

In the network shown in figure
each resistance is1Q. The
effective resistance between A and

Bis [CBSE AIPMT 1990]
1Q
1Q 10
10
10 10
A WA A B
4 3
(a)=Q (b)=Q
3 2
(c)7Q @8 a
7
Ans. (d)

The distribution of currents in the
circuit is shown in the Fig. (a). Due to
symmetry, current inarm AE is equal to
current in the arm EB. Since, currentin
the arm CE is equal to the currentin the

(i1 +i) A Iy

arm ED, therefore the resistance of
network will not change, if the wiresCED
and AEB are disconnected at £, as shown
in Fig. (b).

C(/z —I3)

Now, resistance of path AEB =r +r =2r

Resistance of path

acpp=r+\Z0XT 8

@2n+r 3
The paths AEB and ACDB are in parallel,
therefore the effective resistance
between Aand B will be

i:i+i :ﬂ:l
R 2r 8r 8r  8r
or Rzg
7
But r=1Q,
Therefore, R = 8x1=§
7 7

nequal resistors are first
connected in series and then
connected in parallel. What is the
ratio of the maximum to the
minimum resistance ?

[CBSE AIPMT 1989]
(c)n’ (d)1/n

(a)n (b)1/n?

Ans. (¢)
When resistors are connected in series,
then effective resistance of series
combination
RS =R+ R +...+nterms

=nR A1)
When resistors are connected in
parallel, then effective resistance

=—+—+... +tnterms

R, R R
o =1 i)
R, R
_R
Rp—;
From Egs. (i)and (i), we get

The masses of the three wires of
copper are in the ratio of 1:3:5
and their lengths are in the ratio of
5:3:1 The ratio of their electrical
resistanceis [CBSE AIPMT 1988]
(a)1:3:5 (b)5:3:1
(c)1:25:125 (d)125:15:1

Bl +1i2)

Ans. (d)
Let A, A, A, be the area of
cross-section of three wires of copper
of masses m,, m,, m,and lengthl ./,
respectively. Givenm, =m,m, =3m,
m, =5m/l, =51, =3/,1, =I

Mass =volume x density,

3

So, m=A x5l xp ()
Im=A, x3l xp i)
Em=A, x| xp i)

From Egs. (i)and (ii), we get

A, =5A,
From Egs. (i)and (iii),
A, =25A,
O szpizpi
AW 1
/ 3 _3
R. =p-2=px =__
’ pAz P 5A, 25 '
R :pli_pix,:i
S TA 254, 125
3 R
O0R:R, :R. =R :—R, :—L
IR V1
=125:15:1

TOPIC 2
Heating Effect of Current

39 Six similar bulbs are connected as
shown in the figure with a DC
source of emf E and zero internal
resistance.

The ratio of power consumption
by the bulbs when (i) all are
glowing and (ii) in the situation
when two from section A and one

from section B are glowing, will be
[NEET (National) 2019]

A B
E
(a)9:4 (b)1:2
(c)2:1 (d)4:9
Ans. (a)

Case | When all bulbs are glowing, then
the circuit can be realised as shown in
the figure below.
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D w

]
H

[}
"
E

OThe equivalent resistance of this
circuitis

Ry =R, + Ry
As, section A has three parallel

resistance, so equivalent resistance,

R
R, =€
Similarly, for section B, equivalent

resistance,

R
Ry =§
O Req :E+E :27 (|)
3 3 3
Thus, power consumed in this circuit,
2 2 2
P] :L :i :£ [using Eq(|)]
R R, 2R

(i)
Case Il When two from section Aand
one from section B glow, the circuit can
be realised as shown in the figure
below.

k—— A —i¢—— B —I

R
R
[
‘I
E
OEquivalent resistance of section 4,
_R
R, )

and of section B,

R,=R
Thus, equivalent resistance of the
entire circuit becomes

R 3R
= (i

R,=R,+R,=—+R = )
) 2

OPower consumed by this circuit,
_VI_ET_2E7
R R, 3R
[using Eq. (iii)]... (iv)
So, ratio of power of two cases is
obtained from Egs. (ii)and (iv), we get
2
8B SR 29 orgus

T

2

40 The charge following through a
resistance R varies with time t as
0=at —bt?, where aand b are
positive constants. The total heat
produced in R is [NEET 2016]

@LR IR (IR (2R

3b 2b b 6b
Ans. (d)
Given, charge 0 =at —bt’ i)
- We know that current, /| :d—e

dt
So, eq. (i) can be written as

=9 @t-bt?) O 1=a-2bt i)
dt
For maximum value of t, till the current
exist is given by
] a-2bt=0

0 t=9
%

-+ The total heat produced(H) can be

(i)

given as
t
- 2
H —J'O IR dt

al/2b

:Io

(a —-2bt)’ R.dt

H-t=-1

0 0

:I:/“ (a? +4b’t? —4abt) Rdt

D 3 le/Zb
H=pgit+ap? L %00 0 g
0

2
Solving above equation, we get
3
O =R
Bb

41 A filament bulb (500 W, 100 V) is to
be used in a 230 V main supply.
When a resistance R is connected
in series, it works perfectly and
the bulb consumes 500 W. The

value of R is [NEET 2016]
(a) 230Q (b) 46 Q
(c) 26Q (d) 13Q
Ans. (c)
If arated voltage and power are given,
VZ
then ‘Drated = ra&fd
O Currentin the bulb,izg (o P=Vi)
;:@: 5A
100
[0 Resistance of bulb,
R, = 100 x 100 -200
500

- Resistance Ris connected in series.

0 Current,izi: 250
net R + Rb
a R +20 :@ﬂeﬁ
5
O R=26Q

42 Two cities are 150 km apart.
Electric power is sent from one
city to another city through
copper wires. The fall of potential
per kmis 8 V and the average
resistance per kmis0.5 Q. The
power loss in the wire is

[CBSE AIPMT 2014]

(a)19.2W (b)19.2 kW
(c)19.2J (d)12.2 kW
Ans. (b)

Potential drop between two cities is
=150x8=1200V
Average resistance of total wire
=0.6x150=75Q
\/2
So, power loss F’=F

_ 12001200 _
75
=19.2 kW

19200 W

43 if voltage across a bulb rated 220

V-100 W drops by 2.5% of its rated
value, the percentage of the rated
value by which the power would

decrease is [CBSE AIPMT 2012]
(a)20% (b)2.5%
(c)5% (d)10%
Ans. (¢)
\/2
Power, (P)=——
R

For small variation,

i:x1oo:2x%x100:2x2.5:5%

Therefore, power would decrease by
5%.

44 |f power dissipated inthe 9 Q
resistor in the circuit shown is
36W, the potential difference
across the 2 Q resistor is

[CBSE AIPMT 2011]
9Q




Ans. (b)
Electric power, P=i’R

O Current, i= E
R

Forresistance of9 Q,
i =E =4 =2A

i, =07 T="0=3
6 6
I=i, +i, =2 +3 =5A
So, V,=IR, =5x2 =10V

45 An electric kettle takes 4 A

current at 220 V. How much time
will it take to boil 1kg of water

from temperature 20°C?
[CBSE AIPMT 2008]

(a)6.3 min (b)8.4 min
(c)12.6 min
(d) 4.2 min
Ans. (a)
Vit =ms At
0 t= ms At
Vi
_ 1x4200 %80
2204
=381.82s
=6.3min

4_6 A current of 3 A flows through the

2 Q resistor shown in the circuit.
The power dissipated in the 5Q
resistor is [CBSE AIPMT 2008]

(a)4W

(c)Tw

Ans. (d)

Voltage across2 Q,
=3x2=6V

Voltage across4 Qand(5Q + 1Q)

resistor is same.

(b)2W
(d)bwW

5

So, currentacrossb Q = =1A
1+5
_Vvao
E RH
Power across5Q =P =i’R
=(1)? x5
=5W

47 The total power dissipated in watts

in the circuit shown here is
[CBSE AIPMT 2007]

6Q
MMV

AV
3Q

N
(c)b4  (d)4

(a)16

Ans. (¢)
The resistance of 6 Qand3 Q are in
parallelin the given circuit, their

equivalent resistance is
1T_1,1_1+2_1
+
2

(b)40

Again, R, is in series with4Q
resistance, hence
R=R +4=2+4=6Q
Thus, the total power dissipatedin the
circuit ,

_VR ; Here, V=18V,R =6Q

Thus,

2
P:Lz) =54 W

E Power dissipated across the 8 Q

resistor in the circuit shown here
is 2 W. The power dissipated in
watt units across the 3 Q resistor

is [CBSE AIPMT 2006]
10 3Q
— AW AMAN—~—
L AW
80 o
(@)2.0 (b)1.0  (c)0.5 (d)3.0
Ans. (d)

Problem Solving Strategy Find the

equivalent resistance of the circuit and

then calculate the power dissipated by

the circuit.

Resistances 1Q and 3 Q are connected

in series, so, effective resistance
R'=1+3=4Q

Now, R"and 8Q are in parallel. We know

that potential difference across

resistances in parallel is same.

1Q 3Q |,

8Q Ip

So, from Kirchhoff's law, V, =V,

R'xi =8i, or 4xi =8i,
or i ==i, =2i
1 2 2
4
or i, =2i, A1)

Power dissipated across 8 Q resistance
is

2 (8)t =2 W [--P=iRt]
or t=§ —025W i)

Power dissipated across3 Q resistance
is

=i? (3)t

=(2i,)" @)t=12i t
but i7 t=025W

H=12 x025=3W

A5 A fuse wire can withstand a
maximum power of TW in circuit.

The resistance of the fuse wire is
[CBSE AIPMT 2005]

(a)0.2Q (b)5Q
(c)0.4Q (d)0.04Q
Ans. (d)

As we know that,

Power P=i’R

[where, i = currentin circuit[J
E R =resistance B

o

R=

S}

i
Given, P=1W, i=56A
1

R=—>=004Q
(5)

In India, electricity is supplied for
domestic use at 220 V. It is
supplied at 110 V in USA. If the
resistance of a 60 W bulb for use
in India is R, the resistance of a 60
W bulb for use in USA will be

[CBSE AIPMT 2004]

R R

(@R (2R (c)—  (d)—
4 2

Ans. (¢)

Since, power rating of bulb in both the
countries India and USA is same, so

Vv, % V'O
R, R, R H

0 220 %220 - 110 x 110
RW R?
0 R, _ 110 x110
R, 220 x220
O R, =1 (R, =R)
4
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When three identical bulbs of 60
W, 200 V rating are connected in
series to a 200 V supply, the

power drawn by them will be
[CBSE AIPMT 2004]
(a)60W (b)180W (c)10W (d)20W

Ans. (d)
LetR,, R, and R_ are the resistances of
three bulbs respectively.
In series order,
R=R, +R, +R,
VZ
but, R :?and supply voltage in series

order is the same as the rated voltage.
vi_vh o vro o v?

O o+ +
PPRR R
S R R I
P 80 60 60
or p=%0_20w
3
Alternative

As three bulbs have same power and
voltage so, they have equal resistance.
So, power equivalent when connected
in series is given by,

Two 220V, 100 W bulbs are
connected first in series and then
in parallel. Each time the
combination is connected to a
220V AC supply line. The power
drawn by the combination in each
case respectively will be
[CBSE AIPMT 2003]
(b)50 W, 200 W
(d)100W, 50 W

(a)200 W, 150 W
(c)50 W, 100 W

Ans. (b)
Power P=100W, Voltage,V =220 V

2

P:L

R

2 2

P 100

_220%220 0
100

As both the bulb have same voltage and
power so, resistance of bulbs will also
be same.
Casel When two bulbs are connected
in series.

220V 200V
100W 100W

—o220Vo——m—

Inseries, R, =R, +R,

_ EZO XZZOQ
= x 7
100

! b LV 200220
ence e = o T o0 %220
eq g;ng
100
:@:SOW
2

Casell When two bulbs are connected

in parallel.
220V
100W
220V
100W

t——o0220VO—m—
RW RZ
R +R,
gzo xzzog
- 100
220 x220
ot T x 9
100
_220x220 1
“ 100 2
_ 220x220
220%220 1
100 2

Inparallel, R_ =

eq

2
Hence, P, v
Req
=200 W
Alternative
AP,
P+R,
_100 %100 _
200
Forparallel, P, =P +F,
=100 + 100 =200W
Note Power equivalent of two or more
resistance in series is given by

LIS and for parallel
P P,

eq 1 2
combination P,, =P, + P,

Forseries, P, =

50W

53 An electric kettle has two heating

coils. When one of the coils is
connected to an AC source, the
water in the kettle boils in 10 min.
When the other coil is used the
water boils in 40 min. If both the
coils are connected in parallel, the
time taken by the same quantity of

water to boil will be
[CBSE AIPMT 2003]

(a) 25 min (b)15 min
(c)8 min (d)4 min
Ans. (c)

Let R, and R, be the resistances of the
coils, V be the supply voltage, H be the
heat required to boil the water.

2
Forfirstcoil, H='1 D)
1

Vit

For second coil,H=—2 i)
2

Equating Egs. (i)and (ii), we get
t

1 =_2

R] RZ
) R, _t, _40 [, =10min O
i.e. —S=t=—_= _ .0
Rt 10 H,=40min{
0 R, =4R, ..

When the two heating coils are in
parallel, equivalent resistance is given
by

=_FRy _ R X4R, _4R,
R,+R, R +4R, 5
2
and H:u .(iv)
R
Comparing Egs. (i)and (iv), we get
VZtW :Vizt
R, R
_R _ )
a t=_— xt, [t, =10 min]
Rl
0 t:% x10=8min

Fuse wire is a wire of
[CBSE AIPMT 2003]

(a)low resistance and low melting
point

(b)low resistance and high melting
point

(c)high resistance and high melting
point

(d) high resistance and low melting
point

Ans. (d)

The electric fuse is a device which is
used to limit the current in an electric
circuit. Thus, the use of fuse



safeguards the circuit and the
appliances connected in the circuit
from being damaged. It is always
cannected with the live (or phase)wire.
The fuse wire is a short piece of wire
made of a material of high resistance
and low melting point so that it may
easily melt due to overheating when
excessive current passes through it.

Two bulbs 25 W, 220 V and 100 W,
220V are given. Which has higher
resistance?  [CBSE AIPMT 2000]
(a)25W bulb
(b)100 W bulb
(c) Both bulbs will have equal
resistance
(d) Resistance of bulbs cannot be
compared
Ans. (a)
. V2
Power of electric bulb, P= "

2
So, resistance of electric bulb, R =V?
Given, B =256W, F, =100W,
vV, =V, =220V
Therefore, for same potential
difference V,
R Dl
P
Thus, we observe that for minimum

power, resistance will be maximum and
vice-versa.

Hence, resistance of 25 W bulb is
maximum and 100 W bulb is minimum.

A 5°C rise in temperature is
observed in a conductor by
passing a current. When the
current is doubled the rise in

temperature will be approximately
[CBSE AIPMT 1998]

(a)16°C (c)20°C (d)12°C

Ans. (¢)

Energy loss in conductor, 0 =i?Rt

where, i = current flowing through it
R =resistance of conductor

(b)10°C

t =time for which currentis
passed
Heat developed = ms A8
O ms AB =i’ Rt
Since m, s, R, t remains constant.

So, \:Inlk

So, for two different cases
A8, _i§
e i

1

0, o
A8, =020 e,

or k (1)
0,0
Given, i, =2i,,A8, =5°C
So, from Eq. (i),
id
0 ae, =0 x5
0i, O
=4x5
=20°C

Three equal resistors connected
in series across a source of emf
together dissipate 10 W of power.
What will be the power dissipated
in watt if the same resistors are
connected in parallel across the

same source of emf ?
[CBSE AIPMT 1998]

10 ()10

(a)
3

(c)30
Ans. (d)
&:\/g =V

t At

\/Z
R
When resistors are in series, then

R =R+R+R
=3R

(d)90

Power, P=

or P=Vi

0 Power dissipated,

11,1

By taking ratio of Egs. (i)and (i)
2
E:BV xﬁ =9
PRV
P, =9P
=9x10=90W

A 100W 200V bulb is connected

to a 160 V power supply. The
power consumption would be
[CBSE AIPMT 1997]
(b)100 W

(d)64 W

(a)125 W
(c)sow

Ans. (d)
VZ
Power consumed, P=?
V'?  [Asresistance is same[]
|
R or both the cases 0
Given, V=200V
V'=160V, P=100 W
Comparing two different cases of
voltage supplied

and P'=

P'=(0.8° P
=064 x100 =64 W

A heating coil is labelled 100 W,
220 V. The coil is cut in two equal
halves and the two pieces are
joined in parallel to the same
source. The energy now liberated
per second is [CBSE AIPMT 1995]
(a)25J (b)50 J

(c)200J (d)400J

Ans. (d)

When heating coil is cut into two equal
parts and these parts are joined in
parallel, then the resistance of the coil

isreduced to Zof the previous value. As

@4 Dlé for constant voltage so,
R

energy liberated per second becomes 4
times, i.e.

4x100 =400 J.

A4pF conductor is charged to

400 V and then its plates are
joined through a resistance of TkQ.
The heat produced in the
resistanceis  [CBSE AIPMT 1994]
(a)0.16°J (b)1.28J

(c)0.64J (d)0.32J

Ans. (d)

The energy stored in the capacitor
1

=_Cv?.

2
This energy will be converted into heat
in the resistor.

0 H=1ov?
2

where, C =capacitance of capcitor

V =voltage across the plate of capacitor

0 H:%qumfs x(400)? =0.32J



61

Cells and its Combination
and Kirchhoff’'s Rules

63

Ans. (b)

The circuit diagram is shown below

40 electric bulbs are connected in
series across a 220 V supply. After
one bulb is fused the remaining 39
are connected again in
series across the same supply.
The illumination will be

[CBSE AIPMT 1989]

2V 4V

A

10

(a) more with 40 bulbs than with 39
(b) more with 39 bulbs than with 40 ) )
(c)equal in both the cases Applying KVL in the loop, we get
(d)in the ratio 40 : 39° A+id-4+/0-2=0
O 6l =6
Ans. (b) 0 I=1A

As the voltage is same for both forty
and thirty nine bulbs combination,
thererore heat produced is given by
H =uand H Dl. As equivalent

R R

64 For the circuit given below, the
Kirchhoff's loop rule for the loop
BCDEBis given by the equation

[NEET (Oct.) 2020]

Ro

resistance decreases, the combination
of 39 bulbs will glow more.

A I B b ¢
A current of 2 A, passing through a
conductor produces 80 J of heat E—= A Ry A
in 10 s. The resistance of the o
conductor in ohm is E B 1 H
[CBSE AIPMT 1989] Es

(a) 0.5 (b)2 _ _

(c)4 (d)20 (a)_—rzR2 +E, -E, '+13R] =0

Ans. (b) (b)i,R, + E, —=E, —i,R, =0
(c)i,R, +E, +E, +i,R, =0
(d)-i,R, +E, +E, +i.R, =0

Ans. (b)

The circuit diagram is given below

Amount of heat producedin a
conductor is equal to work done in
carrying a chargeq from one end of
conductor to other end of conductor
having potential differenceV.

! Ro I

0  H=W=Vg=Vit =i’Rt [as,V =IR] A B ANN——F

=2 R
0 H ;HRrJ I B —,
ad R=—— l

(i’t) 8 i

. ) F E I D

Given, H=80J, i=2A t=10s, Es
So, R= (2)280 =20 Applying KVL rule in loop BCDEB,

X

Ry, + E, —E, =I_R, =0

65 The reading of an ideal voltmeter

in the circuit shown is
[NEET (Odisha) 2019]

20Q 30Q
For the circuit shown in the figure,
the current | will be
[NEET (Oct.) 2020]
2V 1q 4V qg 30Q 200
|I
/ 4Q
AW
(a)o.6V (b)ov
(2)0.75 A (b)1A (c)0.5V (d)0.4V
(c)1.6A (d)0.5A

Ans. (d)
The given circuit diagram can be drawn
as shown below

Iy 20Q g 300

The equivalent resistance of circuit is
given by

= +
eq RAE RDI‘
_ 1 1
(20+30) (30+20)
=1 1-2
50 50 50
0 R,=25Q
The currentin circuit, =K =%A

As the resistance of two branchesis
samei.e.50Q.

So, the current!, =1,

a =1 +1,
g:211 ol
25

OThe voltage across AB
V,=I,R, =1 x20
25

and voltage acrossCD

v, =L,R, :% x30

OVoltmeter reading=V, -V,
=30_20_10 _p4y
25 25 25

A set of 'n equal resistors, of value
‘R"each , are connected in series
to a battery of emf ‘E‘and internal
resistance R'. The current drawn
is I. Now, the 'n’resistors are
connected in parallel to the same
battery. Then, the current drawn
from battery becomes10l. The

value of ‘n’is [NEET 2018]
(@) 20 (b) M ()10 (d)9
Ans. (¢)

When nequal resistors of resistance R
are connected in series, then the
current drawn is given as
E
| =
nR+r
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where,

nR =equivalent resistance of n
resistorsin series and r =internal
resistance of battery.
Given,r=R
0 = E _ E

nR+R R(n+1)

Similarly, when nequal resistors are
connected in parallel, then the current

drawn is given as
_E
B +R
n

I'=

R_ )
where, — =equivalent resistance of n
n

resistors in parallel.

Given, ["=101

0 o= & -_nE_ i)
Rip (h+IR
n

Substituting the value of [ from Eq. (i)in
Eq. (i), we get

oH_E _H-_nE
CR(n+ 10O R(n+1)
0 n=10

A battery consists of a variable
number ‘n’ of identical cells
(having internal resistance ‘r’'each)
which are connected in series.
The terminals of the battery are
short-circuited and the current | is
measured. Which of the graphs
shows the correct relationship
between land n? [NEET 2018]

o] —n 0 —n
1 1
© (d)
@ —n 0 —n
Ans. (¢)

If nidentical cells are connected in

series, then

Equivalent emf of the combination,
E,=nE

Equivalent internal resistance,

lg=nr
E

O Current, [=—< zﬁ
r nr
eq

or l:E =constant

Thus, current(/)is independent of the
number of cells(n) present in the circuit.
Therefore, the graph showing the
relationship between/and nwould be as
shown below.

The potential difference (V, —V,)

between the points Aand Bin the
given figure is [NEET 2016]

V, 20 2V 4o v,
0——w—||—ww—-
Al=2A B
(a) -3V (b) +3V

(c) +6V (d) +9V

Ans. ()

v A1 w- 10 "

3V

Applying KVL,

Vy+ V=V, +2 %2 +2 %]
V, =V, =3=4+2,V, -V, =9V

The internal resistance of a 2.1V

cell which gives a current of 0.2 A

through a resistance of 10Q is
[NEET 2013]

(b)0.5Q

(d)1.oQ

(a)0.2Q
(c)0.8Q

Ans. (b)

ps,1=—E
R+r
E =emf of cell
R = external resistance
r =internal resistance
| = currentin circuit
or E=I(R+r) ,
2.1=0.2(10+7r)

10+r=21x10
2

O r=105-10=05Q

70 In the circuit shown, the cells A

and B have negligible resistances.
ForV, =12V,R, =500Qand

R =100Q the galvanometer (G)
shows no deflection. The value of

Vyis [CBSE AIPMT 2012]
R;
AW ©
VA - §R - VB
(a)4 Vv (b)2Vv
(c)1i2v (d)eVv
Ans. (b)

Concept If potential difference across
R Q resistor is equal to potential
difference of cell B, galvanometer
shows no deflection.

Applying Kirchhoff's law,

500/ + 100/ =12
-2
So, =127 5«07 A
Hence, V,=100(2x107) =2V

A current of 2 A flows through a 2
Q resistor when connected across
a battery. The same battery
supplies a current of 0.5 A when
connected across a9Q resistor.
The internal resistance of the

battery is [CBSE AIPMT 2011]
(@)1/3Q (b)1/4Q

(c)1Q (d)0.5Q

Ans. (a)

Currentin circuit connected with
battery of emf E with internal
resistance ris given by

Current, i= £
R+r

Casel ZZL (i)
2+r

Casell 05=_C (i)
9+r

From Egs. (i) and (ii), we have,
2 _9+r
05 2+r
_9+r
2+r

4
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Consider the following two

statements:

I. Kirchhoff's junction law follows
from the conservation of charge.

II. Kirchhoff's loop law follows
from the conservation of energy.

Which of the following is correct?

[CBSE AIPMT 2010]

(a)Bothland Il are wrong

(b)lis correctand Il is wrong

(c)liswrongand Il is correct

(d)Both land Il are correct

Ans. (d)
Kirchhoff's junction law follows from
the conservation of charge.

Kirchhoff's loop law follows from the
conservation of energy.

See the electrical circuit shown in
this figure. Which of the following
equations is a correct equation for

it? [CBSE AIPMT 2009]

R
VWA

€1 2

Jz——ww% I —
P €

(a)e, =i, +i,)R =i,r, =0

(b)e, =i,r, =€ —i,r, =0

(c)-¢, =(i, +i,) R +i, r, =0

(d)e, =(i, +i,)R +i,r, =0

Ans. (a)

The algebraic sum of the changes in
potential in complete transversal of a

mesh (closed loop)is zero.i.e. ZV =0
So, g =i, +i,)R —i,r, =0

A student measures the terminal
potential difference (V) of a cell
(of emf € and internal resistance r)
as a function of the current (/)
flowing through it. The slope and
intercept of the graph between V
and |, respectively, equal to

[CBSE AIPMT 2009]

(a)eand —r (b)-rand e
(c)rand-¢ (d)—-eandr
Ans. (b)
According to Ohm's law

av

—=-rand V=g if =0
dl

[AsV +Ir=¢g]
So, slope of the graph=-rand
intercept=¢

75 Two cells, having the same emf

are connected in series through
an external resistance R. Cells
have internal resistancesr, andr,
(r,>r,)respectively. When the
circuit is closed, the potential
difference across the first cell is
zero. The value of R is

[CBSE AIPMT 2006]

(@r -, ()it

h=rn
2

Ans. (a)

Net resistance of the circuit

=r+r, +R

Netemfinseries=E + E =2F
E E

(c)

(dr+r,

F—AMA——AMMN————

i ry Iy r>r

—~ MM~
R

Therefore, from Ohm's law, current in
the circuit
_ Net emf

Net resistance

0 ,’:27E D)
n+n+R

Itis given that, as circuit is closed,
potential difference across the first cell
is zero.

i.e. V=E-ir,=0

O =E i)
h

Equating Egs. (i) and (ii), we get

E=7IZI 2r=n+r, +R

noh*tn+R

ad R =external resistance

g R=r-r,

Note

The question is wrong as the statement
is when the circuit is closed, the
potential difference across the first cell
is zero which implies that in a series
circuit, one part cannot conduct current
which is wrong, Kirchhoff’s law is
violated. The question must have been
modified.

In the circuit shown, if a
conducting wire is connected
between points A and B, the
current in this wire will

[CBSE AIPMT 2006]

(a)flow from Ato B

(b) flow in the direction which will be
decided by the value of V

(c)be zero

(d)flow fromBto A

Ans. (d)

Resistances 4 Q and 4 Q are connected

in series, so their effective resistance is
R'=4+4=8Q

Similarly, 1Q and 3 Q are in series

So, R" =1+3=4Q

Now R"and R"" will be in parallel, hence

effective resistance

R:RIX RV’
R7+ RYV
:&:Q:§Q
8+4 12 3

law

Let currentsi, andi, flow in the
branches as shown. As voltage remains
same in parallel combination

ie. v =V,
4Q 4Q
10 30
j
B
[
%
O 8i, =4,
O =20, (i
Also, =i, +i,
O Moivo,
8
0 =LA and i, =Va
8 4



Potential drop at A,
VA =4 X[1 = :E
Potential drop at B,

\/B:]Xf2 =lx_ =—

4 4

Since, drop of potential is greater in4Q
resistance so, it will be at lower
potential than B. Hence, on connecting
wire between points A and B the current
will flow from B to A.

Two batteries, one of emf 18V and
internal resistance 2 Q and the
other of emf 12 V and internal
resistance 1 Q, are connected as
shown. The voltmeter V will record

areading of  [CBSE AIPMT 2005]
Y
P
20
gV
1
YoV
(@)15V  (b)30V (c)14V (d)18V
Ans. (¢)

Itis clear that the two cells oppose
each other hence, the effective emfin
closed circuitis18-12=6V and net
resistanceis 1+ 2 =3 Q(because inthe
closed circuit the internal resistances
of two cells are in series).

The current in circuit will be in direction
of arrow shown in figure.

O,
IPRLY
e 20 |
| 12V
F 1Q |

Total resistance 3

The potential difference across V will be
same as the terminal voltage of either
cell.

Since, current is drawn from the cell of
18V, hence,

V,=E, —ir, =18 =(2 x2) =18 -4=14V
Similarly, current enters in the cell of 12
V, hence,

V, =E, +ir, =12 +2 x1=12+2 =14V
Hence, V=14V

78

A6V battery is connected to the
terminals of a 3m long wire of
uniform thickness and resistance
of 100 Q. The difference of
potential between two points on
the wire separated by a distance

of 50 cm will be
[CBSE AIPMT 2004]

(a)2Vv (b)3V
(c)1v (d)1.5V
Ans. (¢)
Total current drawn from the battery
i=——=——_=006A
R+r 100+0

Resistance of 50 cm wire is

r=C=B=FH B r-5F
A Oa | A
:@XBD
300
so, RrR=2g
3

Hence, the potential difference
between two points on the wire
separated by a distancel'is given by
Ohm's law
V=iR'
=006 x% =1v

i.e.

A battery is charged at a potential
of 15 V for 8 h when the current
flowing is 10 A. The battery on
discharge supplies a current of 5 A
for 15 h. The mean terminal
voltage during discharge is 14 V.
The watt-hour efficiency of the

battery is [CBSE AIPMT 2004]
(a)82.5% (b)80%

(c)90% (d)87.5%

Ans. (d)

Input energy when the battery is
charged
E, =Vit
=15x%x10 x8
=1200Wh
Energy released when the battery is
discharged
E..=14x5x15
=1050 Wh
Hence, watt hour efficiency of battery is
given by
_ Energy output _ 1050
Energyinput 1200
=0.875 =87.5%

80

82

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

of cell is [CBSE AIPMT 2002]
10 9
a)—Q b)—
( )9 ( )10
il 5
(c)=Q (d=Q
9 9
Ans. (a)
Inan open circuit, emf of cell
E=22V

In a closed circuit, terminal potential
difference
V=18V
External resistance, R=5Q
Thus, internal resistance of cell is

r=§§—1§R=§%—1§5
SH_Bs=245-10
_BE 155 9><5 gQ

A cell has an emf 1.5 V. When
connected across an external
resistance of 2 Q, the terminal
potential difference fallsto 1.0 V.
The internal resistance of the cell

IS [CBSE AIPMT 2000]
(a)2Q (b)1.5Q

(c)1.0Q (d)0.5Q

Ans. (¢)

Internal resistance of the cell is given by
- QE -V QR
%

Given, E=15V, V=10V, R=2Q

mbs5-100 05
O r=H7 x2=""x2=1Q
10 H 10

The current (i) in the given circuit
is [CBSE AIPMT 1999]
! B
48V]  Ra=3Q Re=6Q
C
A R-=60Q
(a)1.6 A (b)2 A
(c)0.32 A (d)3.2A
Ans. (b)

In the given circuit, resistances R, and
R, arein series order, so their effective
resistance,



R'=R; + R,
=6+6=12Q
Now, R, and R"are in parallel order,
hence net resistance of the circuit
R= R'x RA = 12x3 :@Q
R'+R, 12+3 15

The current flowing in the circuit,
i :!:4.8 XE =2A
R 36

The current in the following circuit

is [CBSE AIPMT 1997]
A
N 30 30
i B 30 c
2
(a)1A (b)gA
2 1
c)—A d)—A
( )9 ( )8
Ans. (a)

From the given figure, the resistances
inthe arms AC and BC are in series.

O R'=R,. + Ry
=3Q+3Q=6Q

Now, R"is in parallel with the resistance
inarm AB,
R= R'xXR,,

R'+ R,
_6Qx3Q 20

BQ+3Q

Therefore, the Ohm's law can be stated
as

So,

) LV
V=iR or current,l:E

Substituting the values, we get
/‘:%:m (:V=2V)

Kirchhoff's first law, i.e. Zi=0at a

junction, deals with the
conservation of [CBSE AIPMT 1997]
(a)angular momentum

(b)linear momentum

(c)energy

(d)charge

Ans. (d)

Kirchhoff's law states that the algebraic

sum of currents meeting at a point (say

atajunction)is equals to zeroi.e.,
Zi=0

or =i +i, i,
do _do, , d0

do,

=14 772 4778

dt dt dt dt

or, d0 =d0, +d0, +d0,

So, we can say that when a steady
current flows through circuit, then
neither accumulation of charges takes
place at the junction in the circuit nor
any charge is removed from there.
That's why Kirchhoff's first law deals
with the conservation of charge.

85 Inthe circuit of figure, the current
in4Q resistance is 1.2 A, what is
the potential difference between B
and C?

[CBSE AIPMT 1994]

(a)3.6V (b)6.3V
(c)1.8Vv (d)2.4V
Ans. (a)

/1: 12 A

The potential difference across4 Q
resistance is given by Ohm’s law
:4 )(i1
=4x12=48V (as[lzl.ZA)
Asresistances4 Q and 8 Q arein
parallel, so potential difference across
8 Q resistance will also be 4.8 V.

O Current through 8 Q resistance
_48 _

0 =i, +i,=12+06=18A
0 Potential difference across2 Q
resistance
Voo =i %2
=18x2=36V

86 Current through 3 Q resistor is 0.8

A, then potential drop through 4 Q

resistor is [CBSE AIPMT 1993]
3Q
s
i
(a)9.6V (b)2.6V
(c)4.8V (d)1.2Vv
Ans. (c)

Voltage across 3 Q resistance is given
by Ohm's law
ie.  V=IR =3xi

=3x0.8=2.4V (asi,=0.8A)
As3 QandB Q are in parallel, hence
voltage across6 Q resistance will also
be 2.4 V.

O Current through6 Q resistance
_V _24

O Total currentin the circuit,
i=i,+i, =0.8+0.4=12A
0 Potential drop across4 Q resistance,
=i x4=12x4=48V

E Kirchhoff 's first law of electricity

follows [CBSE AIPMT 1992]

(a)only law of conservation of energy

(b)only law of conservation of charge

(c) law of conservation of both
energy and charge

(d) sometimes law of conservation of
energy and some other times law
of conservation of charge

Ans. (b)

Kirchhoff's first law supports law of
conservation of charge. This is because
apointinacircuit cannotactasa
source or sink of charge.

A battery of emf 10 V and internal
resistance 0.5 Q is connected
across a variable resistance R. The
value of R for which the power



delivered in it is maximum, is

given by [CBSE AIPMT 1992]
(a)0.5Q (b)1.oQ

(c)2.0Q (d)0.25 Q

Ans. (a)

According to maximum power transfer
theorem, the power output across load
due to a cell or battery is maximum, if
the load resistance is equal to the
internal resistance of cell or battery.
Hence, value of Rwill be 0.5 Q.

Two identical batteries each of
emf 2 V and internal resistance 1Q
are available to produce heat in an
external resistance by passing a
current through it. The maximum
power that can be developed

across R using these batteries is
[CBSE AIPMT 1990]

(b)2W
8
(d)§W

(a)3.2wW
(c)1.28W

Ans. (b)

To receive maximum current, the two
batteries should be connected in series.
Given, R=1Q +1Q =2 Q.

Hence, power developed across the
resistance R with the batteries in series

is
p=izp=H2E_ HZ R
R+2rQ

Note

In case of batteries connected in series,
equivalentemfisgivenbyE  =E, + E,

Two batteries of emf4V and 8V

with internal resistance 1Q and 2 Q
are connected in a circuit with a
resistance of 9 Q as shown in
figure. The current and potential
difference between the points P
and Q are [CBSE AIPMT 1988]

1Q 4V 8V 2Q

P —+—+ Q
I p)

9Q
VWWAA
R

(a)%Aand 3V (b)%Aand 4V

(C)lAandQV (d)iAandQV
9 12

91

(a)80cm
(c)B64cm

Ans. (a)

Applying Kirchhoff's voltage law in the
given loop and going in direction of
current PSTQ total voltage is equal to
zero

1Q 4V;8V 20

So, =2i +8 -4 -1x%i -9 =0

0 i='a
3

Potential difference across PO =% x9

=3V

TOPIC 4
Measuring Instruments

In a potentiometer circuit, a cell of
emf 1.5 V gives balance point at 36
cm length of wire. If another cell
of emf 2.5V replaces the first cell,
then at what length of the wire,

the balance point occurs?
[NEET 2021]

(b)21.6 cm
(d)82cm
Ans. (a)
Given, length of balancing point, L, = 36
cm

E =15V

E, =25V
We know that,

Potential gradientzg

E _E,

1=

L

L

1 2

where, L, is the length of the balancing
point for cell of emf E,,.

Substituting the values in the above
equation, we get
1.5_25

36 L

O L, =60cm

2

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 1Q of the

resistance wire is
[NEET (Sep.) 2020]

(@)10x107" m
()15 %1072 m
Ans. (a)

According to the question, the metre
bridge is shown below,

R 10 Q

L%

100 cm >

(b)15 %107 m
(d)10x107 m

Given, 123
XZ
At balance condition in metre bridge,
R_ox
10 x,
0 R=Xx10=2x10=150
X 2

2

Now, length of given wire whose
resistance 15 Qis 1.5 m.

Therefore, length of 1Q resistance wire is

Hence, correct option is(a).

5 The meter bridge shown in the

balance position with P :I—‘. If we
2

now interchange the positions of

galvanometer and cell, will the

bridge work? If yes, that will be

balanced condition?
[NEET (Odisha) 2019]

P Q

e

/1 /2

(a)yes, —= (b)no, no null point
y 01, +1, p
|
(c)yes, — =2 (d)yes,—:li
IW 12
Ans. (d)
For balanced position in a meterbridge
[t
P Q
§ I 5 I A




/

=_1
IZ

ol

Now, if position of G and cell is
interchanged,
Q)
©
i i
§ I f I :

The balance condition still remains the
same if the jockey points as the same
point as given in the initial condition, for
which there is no deflection in the
galvanometer or no current will be
drawn from the cell. Thus, the bridge
will work as usual and balance condition
issame, P/0 =111,

94 A potentiometer is an accurate and

versatile device to make electrical

measurement of EMF because the

method involves [NEET 2017]

(a) cells

(b) potential gradients

(c) a condition of no current flow
through the galvanometer

(d) a combination of cells,
galvanometer and resistances

Ans. (c)

When a cell is balanced against

potential drop across a certain length of

potentiometer wire, no current flows
through the cell

Oemf of cell =potential drop across
balance length of potentiometer wire.
So, potentiometer is amore accurate
device for measuring emf of a cell or no
current flows through the cell during
measurement of emf.

95 A potentiometer wire is 100 cm

long and a constant potential
difference is maintained across it.
Two cells are connected in series
first to support one another and
then in opposite direction. The
balance points are obtained at 50
cm and 10 cm from the positive
end of the wire in the two cases.
The ratio of emf is [NEET 2016]
(@a)b:4 (b)3:4 (c)3:2 (d)5:1
Ans. (¢)

According to question, emf of the cell is
directly proportional to the balancing
lengthi.e.

E Ol i)
Now, in the first case, cells are connected
in series to support one anotheri.e.
Net emf=E +E,
FromEq. (i) E, + E, =50 cm(given) ..(ii)
Again cells are connected in series in
opposite directionii.e.
Netemf=E, —-E,
FromEq.(i) E, -E, =10
From Egs. (i) and (iii)
E+E, _50 , E
E -E

] =

10 E, 5-1

A potentiometer wire has length 4
m and resistance 8Q. The
resistance that must be connected
in series with the wire and an
accumulator of emf 2V, so as to get
a potential gradient 1TmV per cm
on the wireis [CBSE AIPMT 2015]
@32Q (0)40Q (c)44Q (d)48Q
Ans. (a)

Given, I =4m,

R =potentiometer wire resistance =8Q

Potential gradientijTV =1mV/cm

r
So, for 400 cm, AV =400 x1x107° =04V
Letaresistor R, connected in series, so
as
AV = % 2

xR O 04=_—%_x8
R+R, 8+R

0 8+r="%-40 0 rR=320
04

A potentiometer wire of length L
and a resistance r are connected
in series with a battery of e.m.f.
E, and aresistancer,. An
unknown e.m.f. is balanced at a
length | of the potentiometer wire.

The e.m.f. E will be given by
[CBSE AIPMT 2015]

(a) LE,r Eor L
In (r+rnr) L
(C)E LE,r
L (r+r)l
Ans. (b)

Consider a potentiometer wire of length
L and aresistance rare connected in
series with a battery of emf E  and a

98

resistance r, as shown in figure. Current

inwire AB=-—2
n+r
— "
— W
Eo
/
A(—)P r
T B
|
|I
E
Potential gradient,
Ir _0e, O

emf produced across E will be given by
_OE,r O

szm_%a{

The resistances in the two arms of
the meter bridge are 5Q and R Q,
respectively. When the resistance
R is shunted with an equal
resistance, the new balance point

isat 1.6 /,. The resistance R, is
[CBSE AIPMT 2014]

| {)
\/

5@ RQ
Al 1001, B
(@)10Q (b)15Q (c)20Q (d)25Q
Ans. (b)

For first case, balanced condition of
meter bridge will be
5_ R

[, (100-1)
Now, by shunting resistance R by an equal
resistanceR, new resistance in that arm
become B

2

A1)

So, new balanced condition will be
5 _ R/2

1.6/, (100-1.61)

From Egs. (i) and (ii),
1.6 _ (100-1.61) x9

i)

1 100-
0 160-1.6, =200 3.2/,
1.61, =40
1,=20 =25m
16
O FromEq.(i), 2= 0 R=150Q
25 75



99 A potentiometer circuit has been
set up for finding the internal
resistance of a given cell. The main
battery, used across the
potentiometer wire, has an emf of
2.0V and a negligible internal
resistance. The potentiometer wire
itself is 4 m long. When the
resistance R, connected across the
given cell, has values of (i) infinity,
(i1)9.5 Q, the balancing lengths,
on the potentiometer wire are
found to be 3mand 2.85 m,
respectively.

The value of internal resistance

of the cellis  [CBSE AIPMT 2014]
(a)0.25Q (b)0.95Q

(c)0.5Q (d)0.75Q

Ans. (¢)

Given,e =2Vand [=4m

Potential drop per unit length

¢=%=Z=O.5V/m

4
Case 1
e'=ql, )
(e'=emf of the given cell)
Case I1
V=g, i)
From Egs. (i)and (ii),
e'vV=111,
O e'=I(r+R)
andV =IR for the second case
r+R)_1,
R 1,
o .d 03 .0
So, r=RHL-14=95 -1
5 B el
= 9.5(1.05-1)

=9.5x0.06=0475=0.5Q

100 The resistances of the four arms
P,0,R and Sin a Wheatstone bridge
are10Q, 30 Q,30Q and 90 Q,
respectively. The emf and internal
resistance of the cellare 7V and
5 Q respectively. If the
galvanometer resistance is 50 Q,
the current drawn from the cell will
be [NEET 2013]

a)1.0A

b)0.2 A

c)0.1A

d

(
(
(
(d)2.0A

Ans. (b)
Effective resistance,

Q

RIS (0
Reff RW RZ
then, R,=10+30
R, =40
Now, R, =90 +30 =120
R, =120
By Eq. (i),
LI
R, 40 120
L= 40 x120 _ 4800 -300
120+40 160
In the balancing condition,
O Current, | = 77 =0.2A
(30+5) 35
E_l./_ E O
ST

101 A potentiometer circuit is set up
as shown. The potential gradient
across the potentiometer wire, is
k volt/cm and the ammeter,
present in the circuit, reads 1.0 A
when two way key is switched off.
The balance points, when the key
between the terminals (a) 1and 2
(b) 1and 3, is plugged in, are found
to be at lengths /,cmand I,cm
respectively. The magnitudes, of
the resistors R and X in ohm, are
then equal, respectively to

[CBSE AIPMT 2010]

Y I—«N\/vi—l—(T
g °

A

(a)k(l, =1)andKkl, (b)kl,andk(l, =1))
(c)k(l, =1I,)andkl, (d)kl, and kI,

Ans. (¢

The balancing length for R(when 1, 2 are

connected)bel, and balancing length
for R+ X(when1, 3 is connected)is/, .

Then, iR=k, andi(R+X) =k,
Given, i=1A
am R =k, ()

R+ X =K, i)
Also, subtracting Eq. (i) from Eq. (i), we
get

X=k(l, -1,
102 40

0.5Q

In the circuit shown, the current
through the 4 Q resistoris 1A
when the pointsP and M are
connected to a DC voltage source.
The potential difference between

the pointsMand N is
[CBSE AIPMT 2008]

(a)1.5Vv (c)0.5V (d)3.2V

Ans. (d)
Potential across PM,
Vo =4 x1=4V
Now, equivalent resistance across PN

(b)1.0V

Effective resistance between Pand M
Rey =0.25+1=1.25Q

For balancing condition,
R

MN = _MN
RF’M
:M:L x4=32V
R 1.25

<

VPM
VMN
PM

103. A cell can be balanced against 110
cm and 100 cm of potentiometer
wire, respectively with and without
being short circuited through a
resistance of 10 Q. Its internal
resistance is [CBSE AIPMT 2008]

(a)1.0Q (b)0.5Q
(c)2.0Q (d)zero



Ans. (a)

In potentiometer experiment in which

we find internal resistance of a cell. Let

E be the emf of the cellandV be the

terminal potential difference, then
E_I

—_=_1
Vo,
where, [, and/, are lengths of

potentiometer wire with and without being
short circuited through a resistance.

Since, £=R+r
% R
[ E=I(R+r)andV =IR]
O R+F:L] Or]+L:E
R l, R 100
or Lzﬁorr:ixm:](}
R 100 10

m Three resistance P,0,R each of 2Q

and an unknown resistance S form
the four arms of a Wheatstone
bridge circuit. When a resistance
of 6Q is connected in parallel to S
the bridge gets balanced. What is
the value of S? [CBSE AIPMT 2007]

(a)2Q (b)3Q
(c)6 Q (d)NnQ
Ans. (b)

Concept Balancing condition of
Wheatstone bridge is used to calculate
the value of unknown resistance.
The situation can be depicted as shown
infigure.

A

6Q
B

As resistances S and6 Q are in parallel
their effective resistance is

6+S

As the bridge is balanced, hence it is
balanced Wheatstone bridge.
For balancing condition,

P R

= 2:2(8-'-8)
g

0 DBS % 2 BS
b+S0O

or 38=6+S or S=3Q

105 Five equal resistances each of

resistance R are connected as
shown in the figure. A battery of
4V volts is connected between A
and B. The current flowing in
AFCEBwill be [CBSE AIPMT 2004]

v
R 2R R

Ans. (¢)
The given circuit can be redrawn as
shown.

From circuit, Fo =@ =1
DE
C
R R
A R B
F % E
R R
D

Thus, it is balanced Wheatstone bridge,
so, resistance inarmCD is ineffective
and so no current flows in this arm.
Net resistance of the circuit is

1T_ 1 1

= +

R" (R+R) (R+R)

1 1 2 _1

= +__ =_" =__

O R'=R
So, net current drawn from the battery

IS
LV oV

i'= =_

R" R
As from symmetry, upper circuit AFCEB
is half of the whole circuit and is equal
to AFDEB.

So, in both the halves half of the total
current will flow.

Hence, in AFCEB, the current flowing is
i"_ Vv

i=—=__

2 2

1_06 In a Wheatstone bridge, all the

four arms have equal resistance R.

If the resistance of the
galvanometer armis also R, the

equivalent resistance of the
combination as seen by the

battery is [CBSE AIPMT 2003]
(a)FI; (b)ZR R
i d)—
(c) 2 (d) 2
Ans. (a)
Rus _ R
R R

BC oc

As bridge is in balanced condition, no
current will flow through BD.

B
R R
A 0 C
R R
D

RW = RAB + RBC
=R+R
=2R

RZ = RAD + RCD
=R+R=2R

R,and R, are in parallel combination.

Hence, equivalent resistance between
Aand C will be

O R = RWRZ :ARZ:

eq R
R, +R, 4R

107 Resistivity of potentiometer wire

is10”7 Q-m and its area of
cross-section is107® m?. When a
current i =0.1A flows through the

wire, its potential gradient is
[CBSE AIPMT 2001]

(a)1072 V/m (b)10™* V/m
(c)0.1V/m (d)10 V/m
Ans. (a)

Potential gradient
= Potential fall per unit length :1!

=current x resistance per unit length
=i x_
/
bt RrR=P O
A

where, symbols have their usual

meanings.

0 Potential gradient =i X%

Herep=107 Q-m,i=0.1A
and A=10"m’



107

107

Hence, potential gradient =0.1 x

=91 _g01=107 v/m

10

108 In a Wheatstone bridge resistance

of each of the four sides is10 Q. If
the resistance of the
galvanometer is also 10Q, then
effective resistance of the bridge

will be [CBSE AIPMT 2001]
(a)10Q (b)5Q

(c)20Q (d)40Q

Ans. (a)

The given circuit can be shown as,

From figureﬁ =10 =1
0 10

R-10,

S 10
O E:E
0 S

Hence, Wheatstone bridge is balanced.
Therefore, the galvanometer will be
ineffective.

The above Wheatstone bridge can be
redrawn as

10Q 10Q

A F ¢ C
R S
10Q 10Q

Resistances Pand Q are in series, so
R'=10+10=20Q

Resistances Rand S are in series, so
R"=10+10=20Q

Now, R"and R'" are in parallel hence,

net resistance of the circuit
_R'xR" _20x20
R'+ R" 20+20

=10Q

109 Potentiometer measures the

potential difference more
accurately than a voltmeter,
because

[CBSE AIPMT 2000]

(a)it has a wire of high resistance
(b)it has a wire of low resistance

(c)it does not draw current from

external circuit

(d)it draws a heavy current from

external circuit

Ans. (¢)

When we measure the emf of a cell by
the potentiometer then no current is
drawn from the external circuit. Thus, in
this condition the actual value of a cell
is found. In this way potentiometer is
equivalent to an ideal voltmeter of
infinite resistance.

m A bridge circuit is shown in figure.

The equivalent resistance

between A and B will be
[CBSE AIPMT 2000]

F
3Q 4Q
pre—E C o5
6Q 8Q
H
@210 m70 (©%22a @la
85 3
Ans. (d)
The bridge circuit can be shown as
F
3Q 4Q
A £ G B
6Q 8Q
H
The balanced condition of bridge circuitis
given by
P3R_B8.3 5 PR
0 4S 8 4 0 S

Thus, it is balanced Wheatstone bridge,
so potential at Fis equal to potential at
H. Therefore, no current will flow
through 7Q resistance. So, circuit can
be redrawn as

P=3Q Q=4Q

R=6Q
Pand Q are in series, so their equivalent
resistance=3+4=7Q

§=8Q

111

Rand S are also in series, so their
equivalent resistance=6+8=14Q
Now, 7Q and 14 Q resistances are in
parallel, so
_7x14 :7><14:EQ
7+ 14 21 3

Note Normally, in Wheatstone bridge
in middle arm galvanometer must be
connected. In Wheatstone bridge, cell
and galvanometer arms are
interchangeable.
In both the cases, condition of
balanced bridge is

P

Q

AB

WD

A potentiometer consists of a wire
of length 4 m and resistance 10 Q.
It is connected to a cell of emf 2 V.
The potential gradient of the wire is
[CBSE AIPMT 1999]

(a)0.5V/m b)2 V/m
(c)5V/m (d)10V/m
Ans. (a)

Potential applied

Potential gradient =
Length of wire

O k=¥

Given, V=2V, I=4m
ad k:%:O.SV/m

112 In meter bridge, the balancing

length from left is found to be 20
cm when standard resistance of
1Q is in right gap. The value of
unknown resistance is

[CBSE AIPMT 1999]
(a)0.25Q (b)0.4Q (c)0.5Q (d)4Q

Ans. (a)
Let unknown resistance be X.

e

P=20Q —SOQ
¢— 20 cm—¥¢——(100 - 20) cm —

Then conditiongof Wheatstone bridge

gives, —=—_—
R 80

where, X =unknown resistance

R =known resistance
Hence, unknown resistance is

X:EXR:JX‘] (R:]Q)
80 4
=025Q
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