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MAL EXAMINATION -AUGUST (2025 -26)
PHYSICS (THEORY)

Time:3 Hours

stion A, Section B, Section C, Section D and

stions, twelve MCQ and four Assertion Reasoning based of 1
Section B five questions of two marks each, Section C contains seven
questions of three marks each, Section D contains two case study based questions of four marks

cach and Section E conlains three long answer questions of five marks each. _

5) There is no overall choice. However, an internal choice has been provided in one question in
Section B, one question in Section C, one question in each CBQ in Section D and all three
jons in Section E. You have to attempt only one of the choices in such questions.

6) Use of calculators is not allowed.

7) You may use the following values of physical constants where ever necessary.
iLc=3x10"m/s

il me=9.1 x107 kg

jfii.e=1.6x10"C

iv. po=4nx 107 Tm

v.h=6.63 x10*]s

vigo=8.854 x102C*N'm ?

vii. Avogadro’s number = 6.023 X 10® gram per gram mole

SECTION A

1. Multiple choice questions:(MCQ)
|.Three charges of equal magnitude q are placed at the vertices of an equilateral triangle of side .
The magnitude of the electric field al any one vertex is

1 2q 1 +f3q 1 3q

= ek Gy ——
(A) FPE (B) S, P (€) e (D) zero

2. The electric field at a distance d from an electric dipole of dipole moment p along the axis is E.
Al a distance 2d from the dipole, the field is

A)E/ 2 (B)E / 4 (C)E/8 (D)E/ 16

3. Capacitors A and B are identical. Capacitor A is charged so it stores 4 J of energy
and capacitor B is uncharged. The capacitors are then connected in parallel. The total
stored energy in the capacitors s now:
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A) 16l B)§ ) C)4) D)2]

:ﬁﬁml shown, if' a conducting wire is connected between points A and B, the current in b,

L Ml

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

: '_ WS passed through an unknown resistor which dissipated a power of 4.4 W.
i IMPOWHsnppIy of 11 V is connected across it is
(B) 11 x 10 w (C) 11 x 10°W (D) 11 x 10° W

?}lﬂ of radius ‘R’ carries current ‘I * uniformly distributed across its
: :;ilgnuc field B(r) due to the cable with the distance ‘r’ from the

© 8 d 8

r—e
©)c (D)d
article of charge ~2uC in a magnetic field of 2T
yis 2T+ J) x 105ms™, is
(B) 8 N in y direction
(D) 8 N in —z direction

B

coil are 200 Vand 2 A,
of current in the secondary coil
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(A)02A (B)2A (©) 10A (D)20 A

1. Choose the INCORRECT options

(a) If the resonance is less sharp, not only is the maximum current less, the circuit is close to
resonance for o larger range of frequencies and the tuning of the circuit will not be good.
(b) Less sharp the resonance less is the sclectivity of the circuit or vice-versa

(<) If quality factor is large i.c. R is Jow or L is large the circuit is more selective

{d) None of the above
(A (B)b (Che (D)d

12. Which of the following staternent is NOT true about the propertics of electromagnetic

{a) These waves do not require any matenal medium for their propagation

(b) Both electnic and magnetic field vectors sttain the maxima and minuma at the same time
() The energy in electromagnetic wave is divided equally between electric and magnetic ficlds
{d) Both electric and magnetic field vectors are parallel to each other,

(A)a (B)b (Cle (DM

Questions pumber 13 to 16 arc Assertion (A) and Reason(R) type questions. Two statements are
given — one labelled Assertion (A) and the other labelled Reason (R).Sclect the correct answer [rom
the codes (A)(B),(C) and (D) as given below.

{A) If both assertion and reason are true and reason 15 the commect explanation of assertion

{B) If both asserbon and reason are true but reason is not the correct explanation of assertion

(C) If the assertion is true and the reason is false,

{I2) If both assertion and reason are false,

13, Assertion(A): If a proton and an clectron are placed in the uniform eleciric field, they
expenience different accelemation

Reason(R): Electnc force on an electric charge s independent of mass

14 Assertion(A): The equatorial plane of a dipole is an equipofential surface

Reason{R): The electnic potential at any point on equatonal plane ik zero

15. Assertion(A): The induced e.m [ will be same and current wall be different in two identical
loups of coppet and sluminium, when rolated with saie speed in the same magnetic feld.
Reason(R) : Induced e.m £ is proportiional to mte of change of magnetic ficld while induced curren
depends on resistance of wire

16. Assertion(A): The average power dissipated through a pure inductor &5 zero

Reason(R): The inductive resctance is directly proportional o the frequency of 2c

SECTION B

1 7. The vanation of electnic potential n a region 15 shown in the graph below. Find the magnitude
and direction of the force on a particle having a charge of +2 pC just afier it 1s released at 3 point
x = | min this region,

LT

]

=

o 1 :'...
18, What iz drifl velocity of electrons? How do you explun the flow of current in a conductor
bhased on this?
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be converted into a voltmeter o measure up tofi) V volt by connecting a
s with the galvanometer. (ii) 2 voll by connecting a resistance SkL2in
ter. Calculnte the resistance that should be connected in serics with the

rl it into a voltmeter to measure up to V/2 volt.

purce of 220 V is connected (o a circuit having a device “A”, 4 current of 0.5 A
the applied voltage in phase by /2, If the same voltage is applied 10
current flows but now it is in phase with the applied voltage,

Bh
—— N — L

1 figure. Explain briefly how does the
inge when (i) number of turns of the & g

—F,

AL SOURCE

itor is being nharﬁpd by a time varying current. Explain briefly how
is %mrnllzcd (6] inc‘«irpural.c the effect due to displacement current. Give the

CTION C

1l:liaT[l.a’J». hangs from a string. A non-conducting ball
\. Ball A is seen to tracted to ball B. (a) Give
itis NOT possible to determi ther ball B is negatively
charged or neutral for sure from the above gxperiment alone. (b) Suggest
~any ONE additional experiment with ball B required to determine whether
ball B is negatively charged or neutral for sure. .

23. Figure shows two identical capacitors C) and Cy, cach of 2 pF
capacitance, connecied to a battery of 5 V. Initially switch ‘S’ is left

open and dielectric slabs of dielectric constant K — S are inserted to —

fill completely the space between the plates of the two capacitors. C 2
(i) How will the charge and(ii) potential difference between the 5VE g +=
plates of the capacitors be affected after the slabs are inserted? Also a 2 uF
find the values. I

24.A battery of emf 12.0 V and internal resistance 0.5€ is to be charged by a battery charger which
supplies 110 V de. How much resistance must be connected in series with the batlery to limit the
charging current to 5.0 A? What will be the potential difference across the terminals of the battery
ool 3

25. Write the expression for Lorentz magnetic force on the particle of charge q moving with
velocity v in a magnetic field B. Show that no work is done by this force on the charged particle.

26. Explain the following —
(a) Why arc the field lines repelled when a diamagnetic material is placed in an external uniform
magnetic field?

(b) Draw the magnetic field lines for a current carrying solenoid, when a rod made of

: — (1) Copper
(i1) Aluminium are inserted within the solenoid.
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27. What is mean by Self Induction. Derive an expression for self-inductance which shows that it is
not depend upon emf and current induce in It
OR
Ih:mdofanugmmrhamgN turns, each of arca A, is rotated with a constant angular
velocity w. Deduce the expression for the alternating emf generated in the coil. What is the source

of energy generation in this device?

28. Electromagnetic waves with wavelength

(1) & is suitable for radar systems used in aircraft navigation.

(1) A2 is used to kill germs in water purifiers,

(3ii) A is used to improve visibility in runways during fog and mist conditions.

Identify and name the part of the electromagnetic spectrum to which these radiations belong. Also
arrange these wavelengths in ascending order of their magnitude.

SECTION D

29, Electric circuits generally consist of a number of resistors and cells interconnected sometimes in
a complicated way. The formulae we have derived earlier for series and parallel combinations of
resistors are not always sufficient to determine all the currents and potential differences in the
circuit. Two rules, called Kirchhoff’s rules, are very useful for analysis of electric circuits. Given a
circuit, we start by labelling currents in each resistor by a symbol, say [, and a directed arrow to
indicate that a current [ flows along the resistor in the direction indicated. If ultimately, | is
determined to be positive, the actual current in the resistor is in the direction of the arrow. If I tum
out to be negative, the current actually flows in a direction opposite to the arrow. Similarly, for each
source (1.¢., cell or some other source of electrical power) the positive and negative electrodes are
labelled, as well as, a directed arrow with a symbol for the current flowing through the cell.

Ky
(I

Ly

An experiment was set up with the circuit diagram shown in figure. Given that Ri= 10 £,
Ry=R3=5 ,r = 0 {2 and E=5V. a b c

b

i [
€ d
Ry X
d J j-ﬁ‘_-,
h 1 f
(i) The points with the same potential are
(A)b,c,d (B) £ b, ) (C)d,ef (D)a,b,j
(i1) The current through branch bg is
(A)1A (B) 113 A (C) 112A (D) 23 A
(i11) The potential difference across Ri 1s
(A)2V (B)45V (C)3V (D)2.5W

(iv) Kirchhoff’s Voltage Law is the conservation of
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Uniform : fr: constani

B) Fleming right hand rule
D) Right hand thumb rule

=

ilﬁ!’tlbeunfﬂh&nlhu conductor of length 1 is moved with velocity v does not

LRy e
2l

B) velocity
D) length of conductor |

along the axis of a circular coil. On rolating the magnet about its

OR

I coaxial coils P and Q carrying equal amount of current in the same direction arc
The current in

3 N SECTION E
o) Umﬁm'hw lo obtain an expression for an electric field due 1o an infinitely long thin
st wire with uniform linear charge density 2.

infinitely long positively charged straight wire has a linear charge density . An electron is
with a constant speed v such that the wire passes through the centre, and is perpendicular

plane, of the circle. Find the kinetic energy of the electron in term of magnitudes of its

¢ and lincar charge density 2 on the wire. (b) Plot a graph of the kinetic energy as a function of

OR
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A TRl

a vector of scalar quantity? Denive an expression for the
equatorial line of electric diploe of dipole moment p
m of this fild?

A B
«2Q
Q. : the
flux
C

Q2 A
Savart law, the cxpression for il the

clement dl camrying current | at a distance r from it in a vector form

: 'hﬂuwﬁﬂddu:mlﬂmmcumnglmpurndmsﬂn:
ro .lﬂmmahn;ﬂummnhelmp
hm&uﬁdwwudunrm e é
kg and charge 4.8 x10°'" C, each moving with
- speed of 2.4 x 10° m/s as shown in the figure.
The two particles are equidistant from the vertical y-axis. 2
i instant, a magnetic field B is switched on so that O
Ihcmmduwdunuhud-unmlhmmFud{ﬂ!hn = x
direction of the magnetic field and (b) the magnitude of
the magnetic field applied in the region.
, OR

a) Two loag straight parallel conductors carry steady current 1) and I; separated by a distance d. If
the currents are flowing in the same direction, show how the magnetic field set up in one produces
an attractive force on the other. Obtain the expression for this force. Hence define one ampere.

b) A square shaped current carrying loop MNOP is A

placed near a straight long current carrying wire AR L4

as shown in the figure. The wire and the loop lic in M2y
the same planc. If the loop experiences a net force F -8
towards the wire, find the magnitude of the force on = .
the side “NO' of the loop. )

33, If X, an unknown eircuit element is connected to the X source as shown in the diagram, such
that the current through X is given as [ = lo sin (wi+ 2/2),

-

(i)Idenufy the device X? X
(11)Write expression for the reactance of X.
(iii) Draw phasor diagram for device X
ﬁﬂ‘] Draw a graph showing vanation of reactance of device X with frequency.
(v) What happen if the source is replaced by a de source? i-:.*u

OR
(a) What is impedance?

(b) A series LCR circuit is connected to an ac source having voltage V = Vi sin wt. Denive
expression for the ﬂnpulmu:, instantaneous current and its phase relationship to the applied
voltage. Find the expression for resonant frequency.
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