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1. When a body is charged by induction, then the body

X ) A. pecomes neutral
v B. does not lose any charge
x) C. |oses whole of the charge on it

X) D. oses part of the charge on it

Electrostatic induction is a redistribution of charges in an object, caused by
influence of nearby charges. Charging by induction involves transfer of
charges from one part to the other of the body. So no charge is lost in the
process.

Why this question ?

Bottom line: Electrostatic induction leads to redistribution of

charges on account of law of conservation of charge.
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2. Consider three charged bodies P, @Q and R. If P and Q@ repel each other,
while P and R attract. What is the nature of force between Q and R ?

X ) A. Repulsive force
v ) B. Attractive force
x) C. Noforce

X ) D. None of these
P and @ repel each other.

= P and @ are similarly charged, thus either P and @ both are +ve or —ve
charged body.

Since, P and R attract each other.
= P and R are oppositely charged.

Case (I):
If Pis +ve charged body, then

=Q — t+ve & R — —ve
.. Q and R will attract each other.

Case (II):
If Pis —ve charged body, then

=Q — —ve & R — +ve
.. @Q and R will attract each other.

Hence, attractive force will act between @ and R. So option (b) is correct.
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3. Two equal charges are placed at a separation of 1 m. What should be the
magnitude of the charges so that the force between them equals the weight
of a 50 kg person ?

(Take g = 10 m/s2)

X) A 3. 10%C

v) B. 93x10C

X) C 32x10%C

X) D. 55 107%¢C
Given that,

Distance between charges, r = 1 m
Weight of man, W = mg = 500 N

The Coulombic force is given by

F, =22
,,,2

where ¢; and g2 are charge and k is constant.
9 x 10% x ¢?

:>Fe:— ('.'q1:q2:q)

(1)?
According to question,

= 9 x 10 x ¢% = 500
) 500

 9x10°

50
or,g=,/—x 1078
=47
:qzﬁ/%xlO‘l

5v2

org= x107* =1.66 x 1.414 x 1074

5.q=234x10""C
Hence, option (b) is correct.
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4. Two equally charged identical metallic spheres A and B repel each other
with a force 2 x 107> N, when placed in air (neglect the dimension of sphere
as they are very small). Another identical uncharged sphere C is touched to
B and then placed at the mid point of line joining A and B. What is the net
electrostatic force on C' ?

1 x 107° N, toward BA
2 x 107° N, towards AB
4 x 107° N, towards BA

0.5 x 107° N, towards AB
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A B

Let the initial charge on the sphere A and B be +q and separated by r. The
force of repulsion,

kq? s

T
When the sphere C' is touched with B; the charge of B will get distributed

equally on B and C due to their identical nature.

f.QB:ZZQC:Z'g
A C
r/2 r/2 3
*q +q/2 +q/2
Force on sphere C by A,
kq? 2kq?
Foy = = =2F

2(1>2 7.2
2

F, is directed from A to B

Similarly, force on the sphere C by sphere B

B0 -
R

= Fep=F

and F¢p is directed from B to A.
Thus net force on C'is,
F.=2F—-F=F

= F,=2x 105N from Ato B

Fep =
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Three charges 4uC each are kept at the vertices of an equilateral triangle of

side 9 cm. The magnitude of force on one of the charges is

1
x) A. 6$/§N

160
B VAN

X C. '%?VﬁgN

40 ~
x) B VAN
q=4uc

9cm 9cm

g=4uC=4x10°C; r=9cm
The force on one of the charges , Fi3 = Fy3 = F

_ 1 qq
47’['E0 7"2

P — 0% 10° 16 x 10712 B 160N
(9x107%2 9

The resultant force , Fr = vV F2 + F2 + 2F2 cos 60°

f 1

160
:>FR:F\/§:T\/§N.
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6. Find the direction of electric field at point P for the uniform line charge
distribution of finite length as shown in figure, if line OP is equidistant from
both the ends.

Iy

+ o+ 4+ 4
+ + + + +

+ + + + +
+ + + + +

v ) A. Along positive z— axis
X ) B. Along negative z— axis
x ) C. Along positive y— axis

x ) D. Along negative y— axis
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Consider a small elemental charge +dq charge, on either side of x-axis as
shown.
y
dE sin a
_ A dE
@ » dE cos o + dE cos «
- dE
+Q Wk +dq \
dE sin a

:

Electric field due to these elemental charges is as shown,

From the above figure, we can say that
y— components of electric field intensity will cancel each other, and z—

components will be added. Hence net electric field due to given charge
distribution is directed towards +z-axis.
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7. At what distance from the centre of a uniformly charged ring, maximum
value of electric field will be obtained?

y
A
A=+30nC/m
5y2m
P
' . » X
0
X A. 3m
v B. 5m
X C. 7 m
X D. 9m
Given:

A=4+30nC/m; R=5v/2m

We know that, maximum value of electric field for a ring of uniformly
distributed charge over its circumference will be at

=0P=r=5m

Hence, (b) is correct option.
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8. A particle of mass 2 gm and charge 1 uC is held at rest on a frictionless
horizontal surface at a distance of 1 m from the fixed charge of 1 mC. If the
particle is released, it will be repelled. The speed of the particle when it is at
a distance of 10 m from the fixed charge is

X A. 45 ms—l

X) B. 60ms!?
v) C goms!?
X) D. 100 ms!
The mass of the particle m = 2 gm = 2 x 10~ % kg
Charge of the particles ¢; = 1uC
The charge of the fixed particle , go = 1 mC
Initial distance r1 = 1m
Final distance r; = 10 m
Initial Total Energy = Total Final Energy
" P. Eipitiat = PEpipa + K. E.

1 iz 1 quge
deg T 4mwey To

2

1
—mu
2

—— —| = =mw
471'50

qig2| 1 1 1,
L T2 2

Substituting the given data gives,

1 1 1
9><109><10—6><10—3{———]:_><2><10—3><v2
1 10 2
81x10°
kN
10

= v=90ms!
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9. Find the net electric field at an axial point P of a dipole as shown in figure.

F—1mm—+—1 mm-—

O———O-
+10 nC -10nC
I 5m

4 ge

X) A 150x10°N/C
X) B. 225x10°N/C
X) C. 188x10°N/C

v) D. 288x10°N/C

Given:
Distance of charges from centre of dipole, I = 1 mm;

Distance of point P from centre of dipole, z = 5.001 ~ 5 m;
Magnitude of charge, ¢ = 10 nC;
Here, we can see thatl << z

Therefore, the net electric field due to a dipole at an axial point is given by

N o%|p|  2k(q2l)  4kql
‘E‘”’| - 3 - 3 - 3

— 4x9%x10°x10x10?x1x10°
= |E | = =

= -3
= |E 42| =2.88 x 107 N/C

So, option (d) is correct.
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10. A thin metallic spherical shell contains a charge @ on its surface. A point

charge q; is placed at the centre of the shell and another charge ¢» is placed

outside the shell. All the three charges are positive. Then, the force on

charge q; is
+Q
+ * -
+q,
X ) A. Towards right
x ) B. Towards left
v) C. Zero
x ) D. None of these

Force on charge will depend on the electric field intensity at that place.
Considering a spherical Gaussian surface inside the shell.
Here gencioseda = 0 because +q; is a test charge and +¢» and +@Q are outside

the Gaussian surface.
SE=0

Thus, the force experienced by charge +¢; at centre of shell is zero.

Also since ¢ lies inside the conductor, it is always shielded from outside
charges(g2) and electric field. This process is also known as electrostatic
shielding.

So, (c) is the correct choice.

BYJU'S
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11. Identify the correct statement regarding an equipotential surface:

x ) A. Anequipotential surface and electric line of force never intersect
each other.

x ) B. Anequipotential surface and electric line of force intersect at an
angle of 45°.

« ) C. Anequipotential surface and electric line of force intersect at an
angle of 90°.

x ) D. Anequipotential surface and electric line of force intersect at an
angle of 60°.

-
- -
- -
- -
-~ -~

>

—»>—

—»>—
E

P P
- -
- -
- -
= =

Equipotential
surface

As shown in figure, the electric field lines represent a uniform electric field.

Let us consider two points A and B on the equipotential surface.

Potential difference between those two points is given by
B
- =
VB—Va= / E - d
A

Since, Vg = V4 we can write that,

- =
E -dl=0

- =
=F 1 dl

%
We know that, Electric lines of force will be along the E for a uniform

_>
electric field. (Electric lines of force are tangential to E , thus electric lines of
force intersect the equipotential surfaces at 90°.

Hence, option (c) is the correct answer.

why this question?
Tip: Electric line of forces represents the direction of trajectory for +ve

%
charge in an electric field and is always tangential to E at any point.
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12. Electric potential in a region is varying according to the relation

322y . . -
V= %— T where x and y are in meter and V' is in volt. Electric field

intensity in N/C at a point (1 m, 2 m) is

X A. 3%_3

v) B _3i4]
X) C. 6i—2j

X) D _gi+2j

. . 322 Y’
Electric potential, V = %— yT

Relation between electric potential and electric field intensity is given by,

g ov. 0V, 0V,
EF =— i + |+ k (1
{8:1: Byj 0z } (1)
Now,
5 (3_w2_ y_)
oV 2 4
= =3z
Ozr oz
Similarly,
Oy 2 0z

From (1) equation, we have
— R .
E = -3zi+ %j

At point (1 m,2 m)

— A 2.
E = (-3x1)i+j

- A N
S E =-3i+]

Hence, option (b) is the correct answer.
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13. A capacitor cannot be used as a battery because

It cannot store a large amount of charge
It produces too much heat
It gets discharged very rapidly

It is very costly as compared to a battery

A battery is similar to a tap providing a stream of water at a near constant

rate for a prolonged period of time whereas a capacitor is like a bucket full
of water. Capacitors release energy in a burst, providing a large amount of
energy in a short duration of time, thus discharging very rapidly.

[BYJu's
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Key concept: Electrostatic energy stored in a capacitor is released promptly
in a short interval of time.
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14. The phenomenon of ‘outwards bending of electric field lines at the edges' of
the plates of a capacitor is called

X ) A. Polarization of induced charge
x ) B. |nduction of charges
v) C.  Fringing of the field

x) D. Electric susceptibility

Although the electric field inside the region between the two plates of a
capacitor placed very close to each other is uniform, at the edges bending
of field lines occurs and slight variation of electric field intensity exists. This
phenomenon is called 'fringing of the electric field'. For convenience, we
tend to ignore this effect when dealing theoretically with capacitors.

EF+F+ F F F F F
|
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15. Two conductors of irregular shapes placed near each other are connected
to the two terminals of a battery of 50 V. It is observed that the charge on
one of the conductors is 2uC. The capacitance of this arrangement is

X) A 9510°F
v) B. 4.108F
X C- 10*8 F

X) D. 4410°F

Given:
Q=2uC=2x10"°%C; V=50V

An arrangement of two conductors of any shape and size kept close to each
other is a capacitor. How effective the capacitor will be is decided by the
capacitance of the combination.

Apply formula @ = CV, we get

:>C’:9

Vv

2% 107°
iozu:@do—sp‘

50V

So, option (b) is right.

Key concept:- @Q = CV is an equation valid for any two conductors placed
near to each other.

Copyright © Think and Learn Pvt. Ltd. Section A



[BYJu's

The Learning App

BYJU'S Part Test for Board Term | (CBSE
Grade 12)

16. Three capacitors of capacitance 3 uF, 10 uF and 15 uF are connected in
series to a battery of 100 V. The voltage across 10 uF is

X) A 10Volt
v) B. 9volt
x) C. 30Volt

X) D. 40volt
In series combination, the equivalent capacitance is given by

1 1 1 1

et =
Cq C1 Co C3

L1111
Cq 3 10 15 2

= C¢q = 2 uF

Moreover, in a series combination, the charge on each capacitor is the
same, which is the same as the charge on the equivalent capacitor.

Using Q@ = CV, we get

Q = 2uF x 100V = 200 uC

Now we know that the charge on the 10 uF capacitor is 200 pC.
Using V = Q/C, we get

~200pC

= 20 Volt
10 uF 0Vo

Alternate:

In a series combination, the charge on each capacitor is the same, which is
the same as the charge on the equivalent capacitor.

Q = C’eq‘/:aq - 02‘/2

CeqVeq 2 x 100
Cy, 10

Hence, option (b) is correct.
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17. For the circuit shown in the figure, the total energy stored in the capacitors
is

12V
i1
Il |

2 |
5

3uf

tw—
'ﬂ:: —

x) A 120 uJ
x) B. 30uJ
v) C. 60pJ

x) D. 20uJ

Copyright © Think and Learn Pvt. Ltd. Section A
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12V
Il l
HL

3uf 2pf

tw—
'ﬂ: —

As you can observe, this is series arragement the circuit can be redrawn like

this
2v 12V
|
1 I I I
| ] |
111
3uf  2pf
10V
| |
I I
| |
o
CCy 6
Ce pum— p—
T C+Cy B
Energy stored in the capacitors is given by
1 1 6
=60J

BYJU'S
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X

X

v

X

A.

C.

D.
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Paper
Glass
Copper

Oil

A dielectric is basically an insulator or a very poor conductor. Of the given

options, copper is a metal, hence a conductor of electricity. It cannot be
used to make a dielectric. Paper, glass and oil are insulators and can be

used to make a dielectric.

The dielectric material is an insulator, so it's surface molecules become

polarized by the electric field between the capacitor plates. This polarization

acts to reduce the strength of the electric field between the plates for a
given capacitor charge, which allows somewhat more charge to be
deposited into the capacitor for a given voltage across the capacitor

terminals.

IKey concept- Metal as a dielectric medium.

BYJU'S
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19. An air capacitor of capacity 10 uF is connected to a battery of 12 V. Now the
space between the plates is filled with a liquid of dielectric constant 5. The
additional charge that flows to the capacitor is

120 uC
600 uC
480 puC

24 uC

Before the dielectric is inserted, charge on capacitor,
Q=CV =10x12 =120 uC

After the dielectric is inserted with battery connected, new charge,
Q' = KCV =5 x 120 = 600 uC
The additional charge that flows to the capacitor is given by
Q' — Q = 600 — 120 = 480 uC

Hence, option (¢) is correct.

BYJU'S

The Learning App

Key concept: The capacitance increases by a factor K with the introduction
of a dielectric material completely occupying the space between the plates.
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20. What will be the number of electrons passing through a heater wire in one
minute, if it carries a current of 8 A?

v A. 3 % 102
X B. 3 x 1028
X C. 3 % 1030

b 4 D. 3 % 102

If n number of electrons passes through a cross- section in t seconds then,
total charge passing in t seconds will be ne.

And we know that

q ne
Current, ] = —= —
’ t t

It 8 x 60
=>n=_—=

e 1.6x10°1
~.n =3 x 10* electrons

Hence, option (a) is correct.

Key takeaway - electric current through an area is the rate of
transfer of charge from one side of the area to the other.
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21. Two wires , each of the radius r but of different materials are connected
together end to end (in series). If the densities of charge carried in the two
wires are in the ratio 1 : 4, the drift velocity of electrons in the two wires will
be in the ratio of.

x) A 1.9
x) B. 2.1
v C. 4:1
x) D. 1.4

If the wires are connected together end to end (in series), then current in
them will be same, which is given by,

i = neAvy

Where,

n —Number of electrons per unit volume (Number density),
e —Charge of an electron= 1.6 x 10~ °C,

A —Area of cross section,

vg =Drift velocity.

As current and area are same then
nieAvy, = ngeAvg,

Vg, n9
= — = —
’Ud2 nq

Given, charge density, %:
2

So,
Vg, . 4
1

1
4

’Ud2

Hence, option (c) is the correct answer.

Why this question?
If two wires are connected in series connection,then current in them will be
same.

Key Formula:
If electrons are moving with velocity v,, A is area of cross section and n is
number of free electrons per unit volume then,

1 = neAvy

BYJU'S
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22. Across a conductor of length 40 cm, a potential difference of 10 V is
maintained. The mobility of electrons if the drift velocity of electrons is
5x10 % m/sis

v) A 25107 m?/Vs
x) B. 1x107 m?/Vs
X) C. 4x10%m?/Vs

X) D. 05x107"m?/Vs

Given:
vi="5x10"° m/s;
V=10V; [=40cm =04 m

From definition of mobility,

h=F

’Udl
sn=— (FE=V/]

putting the value

_ 5x10°x04

=
a 10

S p=2x10""m?/Vs

Hence, option (a) is correct

BYJU'S
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23. A-rectangular carbon block has dimension 1.0 cm x 1.0 cm x 50 cm.
Resistances are measured, first across two square ends and then across
two rectangular ends, respectively. If resistivity of carbon is 3.5 x 107° Qm,
then values of measured resistances respectively are:

v) A 3—25>< 10720, 7x107°Q

15
x) B. 751070, 5 10720
x) C. 3—25 x1074Q, 7x 1077 Q

15
x) D. 79,7><10_2Q

Copyright © Think and Learn Pvt. Ltd. Section A
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Given:
p=35x10"° Qm

By formula of resistance

pl
A

R

For square ends,
A=1cm? [=50cm

3.5 x 1075 x 50 x 1072
(10722

quuare =

35
= Rquare = - X 1072 Q

For rectangular ends,
A=50cm? I=1cm

3.5 x 107 x [1 x 1072
(50 x 107%)

Rrectangle =

= Rrectangle =7x 10_5 Q

Hence, option (a) is correct.
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24. For a cell, a graph is plotted between the potential difference V across the
terminals of the cell and the current I drawn from the cell (figure). The emf
and the internal resistance of the cell are E and r respectively. Then

x) A, E=2V,r=050Q

v) B. E=2V, r=040
x) C. E>2V,r=050

X) D goov, r=049

When current is drawn from the cell, potential difference across the
terminals of itis givenas: V =FE — Ir

When I = 0, the potential reading is 2 V. Hence emf,
E=2V

When V =0, the currentis I =5 A
Using, V=FE —Ir

=0=2-5"r

This gives r = 0.4 2

Alternate method:
Slope of the V' — I graph gives us the resistance.

2
Slope = tanf = 5= 0.4
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25. How much work is required to carry a 6 uC charge from the negative
terminal of a 9 V cell to the positive terminal?

X

X

v

X

A.

C.

D.

54 x 1072 J
54 x107°J
54 x 107 J

54 x 10712 J

E.M.F of the cellis9 V.

From the definition of E.M.F of cell,

E=—

q

Where W is work done by the cell in taking the +wve charge from one
terminal to the other.

=9V =

4
6 uC

=W =9x6=>54ul

S W=54x109%J

Hence, option (c¢) is the correct.

Why this question?

Emf of the cell is the work done

by cell in moving a unit positive
charge in closed circuit i.e, from its one

terminal to the another one.
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Date: 17/11/2021
Subject: Physics
Topic : Section B Class: Standard XiIl|

1.  What is the resistance of this 4 strip resistor ?

ey,

Colour are in order- Yellow, violet, red, golden.

v) A [4.7+5% kQ
x) B. [3.645% kQ
x) C. [4.7+10%)] kQ

x) D. [3.64+10%)] kQ
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1 1

L Tolerance

Multiplier
Second Digit

First Digit

1st Digit 2nd Digit Multiplier Tolerance

Black [ 0 ) Silver +10%

Browvn (D @D G Gold=5%

Red 2O (2> o>

orange (30 @D x1000__>

Yellow (42> (4D x10000 >

Geen @D @D @D [

Blue G o (x1000000> 4 7 100 +5%
Violet () ) A7KO+5%

Grey

white (9> (5D

From above data, we get

First digit= 4; Second digit= 7; Multiplier= 100
Tolerance = +5%

The resistance R of given carbon resistor is given as

R =47 x 10> + 5%
= R = [4.7 4+ 5%] kQ

Hence, option (a) is correct.
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2. Find the current flowing through the resistance R; of the circuit shown in
figure, if the resistances are equal to R; =102, Ry =10 Q and R3 = 10 ,
and the potential of points 1, 2 and 3 are equalto V; =10V, V5, =6 V and
Va=5V.

X) A 014
x) B. 924
v) C. o3a
X) D g4a

Copyright © Think and Learn Pvt. Ltd. Section B
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(3%

10V 100

Assume potential at the junction to be z and apply KCL.

21+Z2+Z3:O

:>w—10+ x—6+ r—>5 _ 0
10 10 10

=7V

So,

z—10 7-10
10 10

=—-03A

11 =

So, the direction of current will be opposite to the assumption.

Therefore, option (c) is correct.
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3. Find out the value of resistance R in figure.

100
A .—/VVM A
120V 1000 R 100V
Y ® Y
v, A 100
x) B. 2000
x) C. 5000
x) D. 1500
100
o AMM—
A I F 3
I, L
120V 1000 R 100V
A 2 ® Y
B D

From the figure, we can see that potential difference across C and D is
100 V.

100

—=1A
100

Hence, I =

Vic=120-100=20V

Also, I = ﬁz 2A
10

Hence, I, =2—-1=1A

V100
* :—:—:1 Q
R 7 1 00

Hence, option (a) is correct.
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4. Find equivalent resistance of the circuit between the terminal A and B.

100 60}

O— —0
A 2010 B
50 30

X A. EQ
3
X B. §Q
3
v C. EQ
3
X D. %Q
The given circuit is wheat stone bridge and it is in balance condition.
) 6
5 3

Current through 20 Q will not flow, so this can be discarded from the circuit.

100 60
YWWv
A° B
YWWWy
50 30

Resistances 10 Q2 and 6 Q2 are in series and also 5 2 and 3 Q are in series.

Hence this is equivalent to

1 1
_16x8 16,

R, =
16+8 3
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5. In a meter bridge experiment, the value of unknown resistance is 2Q2. To get
the balancing point at 40 cm distance from the same end, then what will be
the resistance in the resistance box?

v A. 30
X B. 6 Q
X C. 80
X D. 90
Resistance box (S)
—— A
] I (R) I ] L ]-} ] y

|
@_# Shunt
®) ¥y Q
as B as

Ale— | —>fe— 1001 —>| C

| #\M\E —(H)—
Rh Key

From above diagram, given data is
S=2Q; 100—1=40cm

Apply condition for balanced meter bridge,

R s
I 100 —1
R 2
60 40
~R=30Q

Hence, option (a) is correct.
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6. A finite square grid with each link having resistance r is fitted in a
resistanceless conducting circular wire. The equivalent resistance between
A and B will be:
(Given, r =80/7 Q)

B
A
v A. 60
X B. 80
X C. 12 Q
X D. 15 Q

The circular wire is a resistance less conducting wire, hence all points lying
on it will have the same potential.

Also, the square grid have symmetric arrangements of component
segments (links) with respect to point A and B, thus all points at
symmetric/equivalent position w.r.t A and B will have same electric
potential.
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(15,16) are at equivalent or identical position w.r.t A.
Hence, (9,10,11,12,13, 14, 15, 16) will have same potential.

Similarly, points (5,6, 7,8) are at identical position w.r.t B. Hence, they will
be at same potential.

Also points (1,2, 3,4) will be at same potential, as they are at symmetric
position w.r.t B.

Again points (17,18, 19, 20) being at symmetrical location w.r.t B will have
same potential.

Now redrawing the circuit with each segment having resistance r.

Here a — (9,10,11,12,13, 14,15, 16)
(5,6,7,8)

(17,18, 19, 20)

(1,2,3,4)

b—
c—
d—

We can just count the number of respective resistance connected between
these points and redrawing the circuit with effective resistance.

r/8 a r/8 b r/8 d r/4

r/8
r/4

C

The equivalent resistance R., between A and B will be

o (3r/8)(r/4) T
“ =8 Br/8) 1 (r/a) 4

r 3r r
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21r 21 80
:}Req:—r:—x— (','7“280/79)
40 40 7
. Reg =69

Hence, option (a) is correct.

Why this question ?

It intends to challenge the identification of points located at symmetric or
equivalent position in a complex geometric pattern and offers a lot of
learning !!!

Tip: Point B in the grid is a central point, and due to conducting circular wire
circumscribing grid, the corner points become equivalent to point A. Thus
whole grid can be simplified by observing equipotential points.

X

v

X

X

A.

B.

C.

D.

7. In Oersted's experiment, deflection in magnetic needle

decreases if current is increased in the wire

reverses if current is reversed in the wire

remains constant if current is increased

All above statements are true

In Oersted's experiment,

1. Deflection in the magnetic needle decreases when the current through
the wire is decreased and vice versa.

2. If the direction of current is reversed in the wire, the deflection in
magnetic needle also reverses.

Based on these observations, Oersted concluded that moving charges or
current produce a magnetic field in surrounding space.

So, option (b) is correct.
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8. A negative charge is coming towards an observer. The direction of the
magnetic field produced by it will be: (As seen by observer)

Clockwise
Anticlockwise
In the direction of motion of charge

In the direction opposite to motion of charge

E _'the motion of -ve charge can be visualized as

flow of current in the direction opposite to motion of charge.

direction of current

Magnetic field

Thus according to right hand thumb rule, the direction of magnetic field is in
clockwise direction.

Why this question?

Tip: Right hand thumb states that if

we place the thumb pointing in direction
of current, the direction of curl will give

the direction of magnetic field.

Copyright © Think and Learn Pvt. Ltd.
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9. A particle carrying charge equal to 100 times the charge of an electron is
performing one rotation per second in a circular path of radius 0.8 m. The
value of magnetic field produced at the centre will be
( wo = permeability for vaccum )

1077
X A. T
Mo

v) B 10y T
X C. 1076/1,()T

X) D. 107, T

As the charge is performing one rotation per second, so comparing this with
an equivalent current in a circular wire,

. q 100 x e
1 = —=
t 1

i =100 x 1.6 x 107 A
Now the magnetic field due to the loop at the centre is,

Lot po x 100 x 1.6 x 10719
2R 2 % 0.8

B =

=101, T

Hence, option (b) is correct.
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10. Two infinitely long wires carrying currents of 5 A each are shown in the
options. For which of the following figures, the value of magnetic field at
point P(a,a) is zero?

54 t------ eP

X ) D. None of these

Copyright © Think and Learn Pvt. Ltd. Section B
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Using right-hand thumb rule, we can see that, magnetic field at P due to
wire 1 will be inward and due to wire 2 will be outward.

Also, point P is equidistant from both the wires.

54 p--—--- o P w I
Hence, magnetic field <B — 2L) due to

Ta

both wires will cancel each other at point P as the same current flows
through the wires and the point is equidistant from the wires.

Therefore, net magnetic field will be zero at point P.

So, option a is correct.

Why this Question ?
This question will help the students to properly recall the application of
Right-hand curl rule.
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11. A current i flows in a thin wire in the shape of a regular polygon with n
sides. what will be the magnetic field at the centre of polygon? [R is the

circum-radius of the polygon]

ni
x) A Ho T

2R
v) B BT
27R n
x) C. ot
2nR

x) D. zero
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2
For n— sided polygon ZAOB = il

n

Perpendicular distance OC = R cos%

Now, Magnetic field due to wire AB is given by,

Ho?

B= ﬁsin@l + sinbs)
7
B=—"" o4t (. d = Reos— 61 = 6, = )
47 Rcosz n " "

B due to all the wires at the centre O points perpendicular to the plane and

outwards.
SO, Bpet = nB

e .
Bpet = ——————2sin—

47 Rcos—
n

= Homt tan il
net — 27TR n

Hence, option (b) is the correct answer.
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12. A charge of 1 C is placed at one end of a non-conducting rod of length 0.6 m
. The rod is rotated in a vertical plane about a horizontal axis passing
through the other end of the rod with angular frequency 10*r rad/s. The
magnetic field at a point on the axis of rotation at a distance 0.8 m from
centre of the circular path will be:

1.13x10°%T
244 x 1073 T
1.75 x 1072 T

3.25 x10°° T
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| > »l
< >l

0.8 m
The rotation of the rod will lead to an equivalent current in the circular path,
because the charge ¢ will pass through any point on the circle after a time
interval of one time period (7).

q
1 = —=
T qf
. w 104 7
t=qgx|—])=1x
27 27
i=5x10° A

The magnetic field at point P due to equivalent current carrying circular loop
at axis will be.

iR?
2(R2 + w2)3/2
Here, R=0.96m; z = 0.8m; i = 5 x 10° A

4 x 1077 x (5 x 10%) x (0.6)?
2[(0.6)% + (0.8)%]3/2

Bp =

A1 x 1077 x 5 x 10° x 36 x 102
P p—
2 x (1)3/2

.B,=113x103T

Why this Question ?
Tip: The pivoted end of the rod serves as the centre of the circular path in
which charge q is rotating.
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13. In the figure shown, two long wires w; and ws, each carrying current I are
placed parallel to each other and parallel to z- axis. The direction of current
in w; and wy is perpendicularly outward and inward to the plane

%
respectively. The B at point P will be given as:

YA
P(a,a)
--------- *
1
1
i
/ I
)\ _ o
O, X %
w
— 200l . I.
v) A p_ Moi Ho 5
Sma 5ma
— I . I.
X B. B — Ho Z_/~60 5
2ma Sra
x) C 522“013
Sra
x) D. E:MOIA_MOIﬁ
bma Sra

Copyright © Think and Learn Pvt. Ltd. Section B



[BYJu's

The Learning App

BYJU'S Part Test for Board Term | (CBSE
Grade 12)

_>
By using right- hand thumb rule we can find the direction of B at point P
due to both wires.

B,
g1
I
- Bz
5a .- |
-~ :a
@1 ®'
W1 2a W2
<€ >
From geometry,
sinf = a :Landcosez 2a :i
Vba /5 VBa /5
The magnetic field due to infinite wire is given by
_ bl
- 2nd

For wire w,, perpendicular distance from point P is dy = a

And for wire w, perpendicular distance from point P is

dy = /4a® ¥ a2 = v/ba

So,
B — polx _ pol
2rd1 24/5ma
pols  pol
And, B; = = —
2 27do 2ma

So, the net magnetic field at point P due to both wires will be

— - =
B, =B+ B,
- n N s
B, =—B;ysinf 1+ Bjcosf j+ By 1

putting the value of given data,

= pol 1 pol 2 . pol .
B et = — 7+ 7+ 7
2v/5ma /5 2v/5ma /5 2ma
- 2pol . pol
net — Sma ¢ bma J

Hence, option (a) is correct.
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14. An « particle is moving along a circle of radius R with a constant angular
velocity w. Point A lies in the same plane at a distance 2R from the centre,
and it records magnetic field produced by « particle. If the minimum time
interval between two successive times at which A records zero magnetic
field is ¢, the angular velocity w is:

x) A 27
t
v) B. 27
3t
x) ¢c. ™
3t
x) D ™
t

We can assume « particle to be a current element in the circular path.

From Biot- Savart law,

- =
— i(dl x r
dB:M

47r7r?

%
Here dl is in the direction of current i.e along the direction of velocity of a—
particle at any position in the circular path.

A
The value of magnetic field will be zero

Vv

w — >
when
_>
dl x 7 =0

_>
Thus, the condition for dI x 7 = 0 is achieved when velocity of a— particle

is parallel or antiparallel to the direction of position vector (7), as shown in
figure at P and Q.

At P and Q two tangents can be drawn from point A.

From geometry,
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R 1
cosf = —= —

2R 2
.0 =060°

Since, arc PQ subtends angle 120° at centre, so time taken by a— particle to
reach fromPto Qs :

w0 5)

w w

27

Sow=
3t

Hence, option (b) is correct.

Why this question?

%
Tip: Focus on the direction of dl and then use Biot- Savart law to obtain the

H
condition when magnetic field dB will become zero.
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15. A long straight wire of radius a carries a steady current I. The current is
uniformly distributed across its cross-section. The ratio of the magnetic field
at distance 2 and 2a from axis of wire is

x) A 1
2
x) B. 1
4
X C. 4
v D. 1

Here, current is uniformly distributed across the cross-section of the wire,
thus current per unit cross-sectional area is

Case 1: B at a distance r = %

The current enclosed by loop 1 is,

or i I Ta
L1 = —— X ——
ma? 4
or, ¢ !
) 21 = —
4
P
I,’ /\ \\\
{ (HT) A2
VNS J
\\ ’/
\~_+_— -

Using Ampere circuital law on loop 1 we have,

— =

I
By fdl:tu’oz (.'.HZO’Ienc: _)

>~
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o (s3) - ()

pol

or, B; =
4ma

Case 2: B at adistance r = %
Similarly, for loop 2, r = 2a

— =
fB2. dl = ,u()Ien
By(2m x 2a) = poI (. L, = 1)

pol

B, =
2 47a

B,

: =1
"B,

Why this Question ?

Key point- Magnetic field calculation with the help of Ampere circuital law is
easily possible only under highly symmetric conditions.

Ampere circuital law is given by,

- —
§B.dl = pol.n
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16. Determine the amount of current flowing through the solenoid having
5000 turns per unit length, if the magnetic field at the edge of the solenoid is
2.21 x 107° T.

v, A 0024
x) B. 24

x) C. 0.002A

X D. 2A

Given:
n=5000; B=22rx10°T

We know that, magnetic field at the edge of the solenoid is given by

B_ ot
2

2B 2 %221 x 107°
Jor = =

BT Ax x 107 x 5000

. 1.1x107° 11x107t
1 = =

5x10% o

A1
Sl = OT: 0.02 A

Hence, option (a) is correct.
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17. A neutron, a proton, an electron and an « particle enter a region of constant

_>
magnetic field with equal velocity. The B is along the perpendicularly inward
to the plane of the paper. The path followed by each particle is shown in the

figure.

X

X

X

X X X X

The path followed by « particle is represented by:
v, A B

x) B. 7

x) C. p

x) D. ¢
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The charge on the neutron, ¢, =0

From relation,

— - =
F =¢q(V xB)
F,=0

Hence, it will go undeviated, represented by path C.

And we know that electron has negative charge so it will follow path D
opposite to A & B.

Now rest of the charged particle will move on a circular path, whose radius
is;

muv

r=—

qB
For same value of V and B as mention in question,

roc 2 .. (1)
q

U Me = 4my; go = 2gp

T_a_ m, qp _d 4mpgp _2
P Qo Myp 2qp My

ST > Tp

Both of these positive charge will move/deviate in the same sense.
Hence, path A and B represent moment of proton and « particle.

TB>Ty

Therefore, B represents path of aparticle.
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| |

R
x) A p
x) B. Q
x) C. g
v) D. g

— —
M = NIA

Grade 12)

sense, which loop will have highest magnetic moment ?

O

For a current carrying loop:

As each loop is made of wires having equal lengths, so the perimeter of
each loop will be same.

For the same perimeter, circle has the largest area.
Hence, loop S will have the highest magnetic moment.

Hence, option (D) is the correct answer.

18. Four wires of equal lengths are bent in the shapes of four loops P, Q, R and
S as shown in the figure. If each loop carries same current I in the same

For all loops, N and I are the same. So, the loop having the largest area will
have the highest magnetic moment.
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19. A coil of 50 turns is placed in a magnetic field of magnitude B = 0.25 Weber
as shown in figure. A current of 2 A is flowing in the coil. The torque acting
on the coil will be:

x) A 015N
v) B. 030N
x) C. o4N

x) D. p60N

ﬁ
Using Right-hand thumb rule the direction of area vector A is perpendicular
to the magnetic field.

. . : -
The magnetic moment M is perpendicular to B
=0 =90°
Torque on the coil will be,

— =
?:MXB

or, = MB sinf

T = (niA)B sin 90°

7=1[50 x 2 x (12 x 10 x 107%)] x 0.25 x 1
S.T=03N

Hence, option (B) is the correct answer.
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20. Inthe given question, a statement of Assertion (A) is given, followed by a
corresponding statement of Reason (R) just below of it. Mark the correct
answer.

Assertion(A) : To draw more current at low potential difference through a
low external resistance, parallel connection of identical cells is preferred.

Reason(R) : In parallel connection, currenti = — if r >> R
r

[where r-internal resistance, E - emf of the cell and n - number of cells]

x) A. Both(A4)and (R) are true and (R) is the correct explanation of
(4)

v ) B. Both(4)and (R) are true and (R) is not the correct explanation
of (A)

x) C. (4) istrue and (R) is false

x) D. (4) isfalse and (R) is true

When identical cells are connected in parallel, the current through the
external resistance is,

If R << r then,

FE
()
n
nk
T

7 =

Hence, (A) is the correct answer.

Copyright © Think and Learn Pvt. Ltd. Section B



21.

[BYJu's

The Learning App

BYJU'S Part Test for Board Term | (CBSE
Grade 12)

Assertion (A)— A current flows in a conductor only when there is an electric
field within the conductor.

Reason (R)— The drift velocity of electron in presence of electric field
decreases

Of the following mark the correct statement.

x) A. Both’A"and’R’ are true and 'R’ is the correct explanation of 'A’

x ) B. Both’A’and’R’ are true and 'R’ is not the correct explanation of
IAI

v) C. /4istrue and 'R’ is false

x) D. 14 isfalse and 'R is true

The expression for drift velocity

vy = o8
ne

e - change of the e~

E - electric field

n - electron density

o - conductivity

As V; « E, Drift velocity increases with increase of electric field.
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22. Inthe given question, a statement of Assertion (A) is given, followed by a
corresponding statement of Reason (R) just below of it. Mark the correct
answer.

Assertion(A) : An uncharged conducting slab is placed normally in a uniform
electric field. The resultant electric field inside the slab is zero.

Reason(R) : The charge in the conductor exists only on its surface

v) A. Both(4)and (R) are true and (R) is the correct explanation of
(4)

x ) B. Both (A4)and (R) are true and (R) is not the correct explanation
of (A)

X ) C. (A) istrue and (R) is false

x) D. (4) isfalse and (R) is true

Electric field is zero inside a charged conductor.

For a charged conductor, the charges will lie on the surface of the
conductor.So, there will not be any charges inside the conductor. When
there is no charge there will not be electric field.

Hence, (A) is the correct answer.
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23. Inthe given question, a statement of Assertion (A) is given, followed by a
corresponding statement of Reason (R) just below of it. Mark the correct
answer.

Assertion(A) : Four point charges qi1, ¢2, g3 and g4 are as shown in figure.

The flux over the shown Gaussian surface depends only on charges
q1 and g2

Reason(R) : Electric field at all points on Gaussian surface depends only on

. q,

Gaussion—-
Surface
charges g; and g

-

4;

x ) A. Both(A4)and (R) are true and (R) is the correct explanation of
(4)

x ) B. Both (A4)and (R) are true and (R) is not the correct explanation
of (A)

v) C. (4A) istrue and (R) is false

x) D. (4) isfalse and (R) is true

From Gauss's law, net flux through any closed surface is directly
proportional to net charge enclosed by the surface. But electric field at any
point on the Gaussian surface depends on all the charges near the vicinity.
Hence, the assertion is true, but the reason is false.

Hence, (C) is the correct answer.
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In the given question, a statement of Assertion (A) is given, followed by a
corresponding statement of Reason (R) just below of it. Mark the correct
answer.

Assertion(A) : AINiCo is used for making permanent magnets.

Reason(R) : It has a high retentivity and high coercivity.

v) A. Both(4)and (R) are true and (R) is the correct explanation of
(4)

x ) B. Both (A4)and (R) are true and (R) is not the correct explanation
of (A)

X ) C. (A) istrue and (R) is false

X ) D. (4) isfalse and (R) is true
As we know, permanent magnet has higher retentivity and high coercivity.

AINiCo has high retentivity and high coercivity. Hence, it is prefered for
making permanent magnets.

Hence, (A) is the correct answer.
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Date: 17/11/2021
Subject: Physics
Topic : Section C Class: Standard XiIl|

Case study (1)

A car battery with a 12 V emf and an internal resistance of 0.04 2 is being
charged with a current of 50 A.

(2)The potential difference V across the terminals of the battery is

x) A 9V
v) B. v
x) C. 16V
x) D. 19V

Given, EMF of the battery, E =12V

Internal resistance, » = 0.04 (2

The given battery is charging with current, i =50 A
During charging, V > E

V=FE+1ir

=12+ (50 x 0.04)

=1242
V=14V

Hence, (B) is the correct answer.
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Case study (1)

A car battery with a 12 V of emf and an internal resistance of 0.04 Q2 is being
charged with a current of 50 A.

(#¢) The rate at which energy is being dissipated as heat inside the battery is

v, A 100w
x) B. 900w
x) C. 700w

x) D. goow
Given,7=50A ; »r=0.04Q

The rate at which energy is being dissipated as heat is,

H:%:z‘%

= (50)% x 0.04 = 50 x 50 x 0.04
=100 W

Hence, (A) is the correct answer.
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3. Case study (1)

A car battery with a 12 V of emf and an internal resistance of 0.04 Q2 is being
charged with a current of 50 A.

(¢i7) The rate of energy conversion from electrical to chemical is

X)) A 100w
x) B. 500w
v) C. goow

X) D. 700w
The rate of energy conversion from electrical to chemical is

= Total energy for charging - Energy dissipated as heat
— VI — H = (14 x 50) — 100

Here, [H =100 W ; V =14V]

=700 — 100 = 600 W

Hence, (C) is the correct answer.
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4. Case study (2)

In the circuit shown in the figure, four capacitors are connected to a battery.

10 uF
| B | |HF
| | |

6 pF

Su

ul
A |
10V

() The equivalent capacitance of the circuit is
x) A 84uF
v) B. 6uF
x) C. 10uF

x) D. o25uF
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We can redraw the given circuit as follows,

5puF 6 uF

| |
1o0vl

The resultant capacitance of the given circuit is,

_CIXCQ_15X1O

Cr — _
B=0C,1C, 15+10
150
* = —= F
. Cr o5 6 u

Hence, (B) is the correct answer.
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5. Case study (2)

In the circuit shown in the figure, four capacitors are connected to a battery.

10 uF
| B | |HF
| | |

Su

A | | C
10V

(#1) The charge flowing out of the battery is
v) A 60puC
x) B. 6uC
x) C. 600uC

X D. 36uC
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We can redraw the given circuit as follows,

5puF 6 uF

| |
1o0vl

The resultant capacitance of the given circuit is,

_CIXCQ_15X1O

Cr — _
B=0C/1C, 15+10
150
* = —= F
. Cr o5 6 u

Net charge out of the battery is CrV = 60 uC

Hence, (A) is the correct answer.
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In the circuit shown in figure, four capacitors are connected to a battery.

A

across the 6 uF capacitor is

10 uPI'

| |3 uF

SH

al

6 uF

v) A gV
x) B. 4v
x) C. 5y
x) D. 7y

I:
10V

(#i7) The potential difference
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We can redraw the given circuit as follows,
R A
1 1
| | | |
SHF| | our! |
| |
10V

The net charge through the battery is,
Qnet = Ceqv =6 x 10 =60 ,UC [ Ceq =6 MF]

Now, charge through 6 uF capacitor is,

6
q6 uF = 1—O>< 60 uC = 36 uC

Now, potential difference across the 6 uF capacitor is,

Q 36
T 0T 6

Hence, (A) is the correct answer.
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