TION (2024-2025)

FIRST TERM EXAMINA
CLASS - XII

SUBJECT: PHYSICS

Maximum Marks: 70

Time Allowed: 3 Hours

ns are compulsory.

tion A, Section B, ction

General [nstructions:
ions in all. All questio
Section C, Se

(1) There are 33 questi
(2) This question paper has five sections: Sec
D and Section E.
\ (3) All the sections are compulsory.
(4) Section A contains sixteen questions, twelve MCQs and
contains five que

Reasoning based of 1 mark each, Section B
even questions of three marks each,
each and Section

each, Section C contains S

two case study-based questions of four marks
long answer questions of five marks each.
(5) Use of calculators is not allowed.

four Assertion
stions of tWO marks
Section D contains
E contains three

SECTION: A :

ased from rest In
among the following 1s
a certain distance 18 more for an

an electron are rele the uniform electric
t Statement
d to fall through

1 | Aproton and

field, then the COITEC

(a) The time require

electron

(b) The force experienced by the proton will be more

(c) The magnitude of acceleration experienced by the proton is more
charges in moving through the same distance are

(d) KE gained by both
otentials of 10 Vand—4V,

equal
2 | Two points P
ectrons from P 10 Qis:

and Q are maintained at the p
respectively. The work done in moving 100 el
(a) 9.60 x 10 17§ (b) -2.24 % 10 S

(€) 2.24 % 10716 J (d) —9.60% 107 J
ductor, the drift velocity 18

f 3 | When the current (i) is flowing through a con
v. If 2i current flows through the same metal but has double the area of

" cross-section, then the drift velocity will be
(a) v /4 (b)v/2 () Vv (d) 4v
¢ the force between tWo point

4 | Coulomb’s law of electrostatics fo
charges most closely resembles
(a) Law of conservation of charges
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(b) Law of conservation of energy
(c) Newton’s second law of motion
: g;) Newton’s law of gravitation
ammeter of resistance 0.81 ohm read he val :
: 8] cads up to 1 A ¢ fthe I
required shunt to increase the range to 10 /Lipiéo ik =
(a) 0.9 ohm (%) 0.09 ohm (¢) 0.03 ohm (d) 0.3 ohm

(a) decrea

d) fluctu

of curren

6 \Af Cipamtor (_Df capacitance C; = 1 n F can withstand maximum voltag? P -
1 QkV (kilo-volt) and another capacitor of capacitance C, =3 pF ‘ (@) 2
can withstand maximum voltage V, = 4kV. When the two c;pacitirs " | ?;Qarg

A . . # \ | Wi
a;l}roel tc;(;r;noe;:ted in series, the combined system can withstand a maximum “ ig ‘ 1?astep§|
(a) 4kV (b) 6kV (c) 8kV (d) 10kV ( L] (b)‘)rr;

7 | Aniron rod of 0.5 cm” area of cross-section is subjected to a 1 L ©po
magnetizing field of 1200 Am’’. If the susceptibility of iron is 599,the \ \ |_L@da
permeability of the rod in TA'mis \ |22 (Rl
(@) 247X 10" \ s
()2471X10° \ e
() 24X 10 | g
@ 24X107 1
The temperature (T) dependence of resistivity of materials A and 1
material B is represented by Fig (i) and Fig (ii) respectively. Identify \_
material A and material B. | X
t K— t |
p p Vo (a)\
T'—> T - \ \E\ ((2
fig. (1) fig. (ii) : \ \‘x (
(a) material A is copper and material B is germanium ‘r"\ﬁ
(b) material A 1s germanium and material B is copper \ J
hrome and material B is germanium

(c) material A is nic Bis
(d) material A is copper and material B is nichrome

9 | Aniron cored coil 18 connected in series with an electric bulb with an
AC source as shown in the figure. When an iron piece is taken out of

the coil, the brightness of the bulb will

Solenoid

B
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(a) decrease .
= éd) fluctuate (b) increase (¢) remain unaffected
tve cells each of emf E i ; \

S e . and internal resistance r se e
connec?clelfit-hlough an external resistance R Wc;\z&}zc;ntgghc ]slame Sl
(@) 2 in parallel or in series. Then the ratio R /r is i
11 | The large-scale t(-b) 1/2. . (c) 1I/5 | (d1

done with the vs ; a;lsltlll;ss?n of electrical energy over long 'distances is
) ransformer . .
s stenpeir be e ormers. The voltage output of the generator
(a) reduction of current
(b) reduction of current and voltage both
(c) power loss is cut down
(d) (a) and (c) both
12 | A parallel plate capacitor (fig) m
i/mAhas a capamjcance C = 100 pF. The capacitor

C supply with (angular) frequency of 300 ra

displacement current is
O‘Mﬂuﬂwﬂ
. \

1

ade of circular plates each of radius 6
is connected to a 230

d st. The value of

(a) 6.9 p A
(b) 6.9mA

| (c) 1.38pA
| () 138m A

For Questions 13 to 16, two statements are given —one labelled
Assertion (A) and the other labelled Reason (R). Select the correct
answer to these questions from the options given below.

a) If both Assertion and Reason are true and Reason is the correct

explanation of Assertion.
b) If both Assertion and Reason are true but Reason is not the correct

explanation of Assertion.
¢) If Assertion 1s true but Reason is false.

d) If both Assertion and Reason are false

13 | Assertion: Current is a scalar quantity.
' Reason: Electric current arises due to the continuous flow of charged

%



Assertion: A proton and an alpha particle having the same kinar
energy are moving in circular paths in a uniform magnetic ﬁel§th
radii of their circular paths will be equal. Bt L
Reaspn: Any two charged particles having equal kinetic energies and
entering a region of uniform magnetic field B in a direction
perpendicular to B, will describe circular trajectories of equal radii,
Assertion: Figure shows a horizontal solenoid connected to the battery
and a switch. A copper ring is placed on a smooth surface, the axis of
the ring being horizontal. As the switch is closed, the ring will move
away from the solenoid.

Reason: Induced emf in the ring, e= d¢/dt.

Assertion: Infrared radiation plays an important role in maintaining the | 1

average temperature of Earth.

Reason: Infrared radiations are sometimes referred to as heat waves.
SECTION: B

A small magnetic needle has a magnetic moment of 6.7 x 107> Am” and

a moment of inertia of 7.5 x 10°kg m®. In a uniform magnetic field B,

it performs 10 complete oscillations in 6.70s. What is the magnitude of

the magnetic field?

Two identical electric dipoles are arranged on the x-axis as shown in

the figure. Calculate the Electric field at the origin.

s

-am of a device which is used to decrease high a.c.Voltage
rking principle. Write any 2 sources

Draw a diag .
to low a.c.Voltage and state 1ts WO

of energy loss in this device. .
Calculate the potential at the centre of a square ABCD of each side

m. due to charges 2 nC, -2 pG, -3 uC, and 6 uC at four corners of it.




\

21 | An EM wave travellin 0!

g through a me i :
E, =4x 10 cos 3.14 x 10° fl .s;l;c)di:‘/‘g R O
Here x is in m and t is in s.

Find (i) wavelength and (ii)amplitude of the magnetic field

L

57| @ st ‘ SECTION: C
ate the two Kir - s
e irchhoff’s rules used in the analysis of electric
(b) Derive the equation of the balanced state in a Wheatstone bridge

using Kirchhoff’s laws.
23 é:lglegt;gr(l tra_\Bfels in a circular path of radius 20 cm in a magnetic
" Ot' . 107 T. Calculate the speed of the electron. What 18 the
poten 1a }fference through which the electron must be accelerated to
acquire this speed?The mass of electron 18 91X 107 kg

D.raw equipotential surfaces :
(1) in the case of a single-point charge and
(i) ma constant electric field in Z-direction. Whythe equipotenti’d1

surfaces about a single charge are not equidistant?
I al to an equipotential surface?

(iii) Can an electric field exist tangentl

Give reason.
75 | The figure shows

magnetization versus the

the variation of intensity of
gnetic materials A and

field intensity, H, for two ma

applied magnetic
B:
¢
1 B
{
A
—» H
(a) Identify the materials A and B.
(b) Why does the material B, has 2 larger susceptibility than A, fora
given field at constant temperature?
(c) ) Write tWO characteristics of a material used for making permanent
magnets.

C, find the flux of this
ane is parallel to the YZ-
quare if the plane

26 | Given a uniformelectric feld E=2x 10 1 N/
held through a square of side 20 cm, whose pl
Jlane. What would be the flux through the same S
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makes an angle of 30° with the X-axis?

by a loo T
Y p of wire rotating in a magnetic field. Derive the expression f
Ior

the instantaneo g
us value of the emf induced in t i
underlying principle he rotating loop. State it

28 | Determine t et S
ermine the current in each branch of the network shown in figure \1
B l“i
& c
ion” liiew
SECTION :D
79 | Emf of a cell is the maximum potential difference between two 4

electrodes of the cell when no current is drawn from the cell. Internal
resistance is the resistance offered by the electrolyte of a cell when the
electric current flows through it. The internal resistance of a cell
depends upon the following factors;

(1) distance between the electrodes

(2) nature and temperature of the electrolyte
(3) nature of electrodes

(4) area of electrodes.

value of internal resistance is generally

n be written as V=
lcssthantheenﬁ’

For a freshly prepared cell, the

of the cell ina closed circuit. It ca
E-1Ir

St AD

| (i) A
ce

Q. Pa
EXam|




iii
(i11) Choose the wrong statement

(a) Potential di
al difference
i | acr :
W e oss the terminals of a cell in a closed

(b) Internal resi
resistance of a cell de .
temperature of the electrolyte. crease with the _decrease in

(c) Potential di
: ifference versus current : :
with a negative slope nt graph for  cell is  straight Ine

(d) Terminal potential differénce of the cell when it is being charged

is givenas V=E + Ir.

o acell of internal

R is connected t
e external resistance,

(iv) An external resistance
rrent flows in th

| resistance r, the maximum ct
_ when
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(v) If external resistance conne
times, the potential difference a

from 10 V to 30 V.

(d) R=l/r

BHR<T

cted to a cell has been increased to 5
cross the terminals of the cell increases

Then, the emf of the cell 18

When a pure resistance R, pure inductor L and an ideal capacitor of

capacitance C is connected in series t0 @ source of alternating e.m.f.,
then current at any instant through the three clements has the same
amplitude and 1s represented as I =1, sinwt. However, the voltage
across each element has a different phase relationship with the current

as shown in the graph.

The effective resistance of the RLC circuit is called impedance of the

circuit and the voltage leads the current by 2 phase angle
Y: ‘ T

(i) Givebeloware the two circuit A and B. Calculate the ratio of

power factor of circuit B to A
X,=38 X~R g

(ii)An inductor 200 mH , capacitor 500 pF and resistance 10 Q are
es with a 100V yariable frequency ac source, the

connected in serl
frequency at which power factor of the circuit is unity 18

C s~ e VA2




 Cirg,
ice ‘X’ is cmm———_ () 1y

(iv)A device "X is Conneciey o ; ) 10 A

Vaﬂ-aﬁon of Voltage , Curren g an g

S()\] 1 ) ¢
OWQ]. O OUrge Ve ),4(\ :
graph M ope ey Vs o A
©iS the o U T
Y % he’ fﬁ‘l\fy\\z?
A Ving
1 :
n
: :
0] = NN L \
ot
} 2m

1dentify the Device ‘X”
(a) Capacitor I (b) Inductor

OR
(v) The curve represent the voltage , current
the circuit in the above graph of part (iv) is

() A.B,C (b)B.AC (©BCA | (@ACE

SECTION : E
(i) A dielectric slab of thickness " is kep‘F between the plates of a 5
parallel plate capacitor with plate separation 'd' (t <d). Derive the \
' i f the capacitor.
expression for the capacitance 0 '
(ii)A capacitor of capacity C1 is charged to the p?ﬁﬁg&gégn
disconnecting with the battery, it 1 connected wit g B N
capacitor of capacity €2 as shown in the adjomning Hgute.

' switch S.
of energies before and after the connection of

S

C,

2

and power consumeq ip
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i

OR %me\\\
m—-—-"'”A;QMWMJ» g e . o \\"\\\;
; - and q » initially at infinity, are brgy
- - argcs q [ )
"M charg

. t l lght ()n \
e ition vectors r, an \

" p, specified by positic tahdr, relat,, !
nd P2 SF

¥ o 1a rhe . ] et
ial energy of this charge confi.. . Ctg
s the potcntml energy | 1 case of tvg\:/() ‘hr']ﬁgurat“)n?
. )].lg]n, [)CH'\/L f 7()tcﬂ“”' Cl]Clgy‘ In cas C drges System \'5
S (thc express :‘cxtcrnal clectric field. \
e U™ 2 wresence of extert iclectric constants K | ; \
\( .od in the presence slabs of diclectric consta and K2 (K] - |
place thin dielectr1c s lates of a parallel plate capacitor, g \ \
(i) TWO. orted between p L %

> are II]S

K2) are

i)Two p(.)nv ‘
one to pm.ms

i
{
i

poia Showp,
ration of electric field ‘E” between g, plateg
- the variatl '
s onure. Plot the ate P.
in the figure- 1 J’ as measured from ple
. distance
with dista

|
|
|
|
|
|
|
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)) Two long straight parallel current carryipg conductors are kept ‘@’ 5
32 g)s tal‘:; apart in air. The direction of current in both the conductors ig

¥
; , .
same. Find the magnitude of force per unit length and direction of the 1‘1
force between them. Hence define one ampere. : | | |
(i1) A current of 200 microampere deflect the coil of a moving coil

-
galvanometer through 60 degree. What should be the current to cause |

the rotation through n /10 Radian? Also find the current sensitivity of L
galvanometer? i

OR |
(D)Derive the expression for the tor

que experienced by a rectangular
loop carrying current [ an

d placed in uniform magnetic field B. Indicate
the direction of the torque acting on the loop.
(i) A beam of proton pa

sses undeflected with a horizontal velocity
V.through a region of electric and magnetic field, mutually
Petpendicular to each other and normal to the direction of beam.If the
eqtudes of electric ang magnetic field are 100K'V/m and 50 m T
‘r;}?c e;lCt.ltvely > calculate (i) the velocity v of the beam.(ii) force with
b mix strikes g target on g sereen, 1f proton beam current is equal to

f} short. sqlenoid of length 4 ¢y , Tadius 2 cm and 100 turns 25
Placed inside ang o, the axis of 3 long solenoid of length 80

\Zie o
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cm and 1500 turms Wit s s fo )
0 turns. What is the flux through the long solenoid |

ifa current of 3 A f ;
obtalt mu:u(;‘l ?n/(}l Eﬁws thfrpugh the short soleniod? Also

i) - Dietive aiy exprese on 0 the two sq\cnmd. ‘
solenoid o p ssion for the mutual inductance of two long

same length wounded one over the other.
: OR

(i)  The magnetic field through a circular loop of wire 12 cm in
radius and 8.5 ohm resistance, changes with time as shown in
Fig. The magnetic field is perpendicular to the plane of loop.
Calculate the induced current in the loop and plot it as a

‘ function of time

R

| 2k=ss R : Sl 1
| ' | |
t i |

B (T) : : :

T1-..-..--'~ L b

¢ | I

! 1 '

! i 1

| | )

! ! |

2 4 6

(i) A conducting rod PQ , of length 1, connected to a resistor R,
is moved at a uniform speed v normal to uniform magnetic

field as shown in figure : .

' the EMF induced in the conductor

(a) Derive &8 < uired to mOVe the rod in the magnetic field?

r .
(b) What 18 th; fgcrfizn gf the induced current in the rod.
the




