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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2026

Part - 111

PHYSICS
Maximum : 60 Scores

General Instructions to Candidates :

Time : 2 Hours

Cool-off time : 15 Minutes

There is a 'Cool-off time' of 1 5 minutes in addition to the writing time.

Use the 'Cool-off time' to get familiar with questions and to plan your answers.

Read questions carefully before answering.
Read the instructions carefully.
Calculations, figures and graphs should be shown in the answer sheet itself.

Malayalam version of the questions is also provided.
Give equations wherever necessary.
Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer any 5 questions from I to 7. Each carries 1 score.

The capacitance of a parallel plate capacitor (increases/decreases) when a
dielectric is inserted between the plates.

Which one of the following is not ferromagnetic ?

(a) Cobalt (b) Iron

(c) Nickel (d) Bismuth

Identify the constituent radiation of electromagnetic spectrum which is used in
medicine to destroy cancer cells.

(a) X- rays (b) UV rays

(c) IR rays (d) Gamma rays

The optical density of turpentine is higher than that of water while its mass density is
lower. Figure shows a layer of turpentine floating over water in a container. Which of
the following four rays incident on turpentine in figure, the path shown is correct ?

1 2 3 4

(a)

(c) 3

Air

Turpentine

Water

(b) 2

(d) 4

5. The perpendicular distance of the initial velocity vector of a-particle from the centre of
the nucleus is termed as
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(a) coa,u3 (X-rays)
v(c) oa-onla,ua (IR rays)

4. am geejamlcr)) 

a,omW101ammoV.

(optical density) gæcamaooua 
(mass density) 3200106mV. 

cells)
0110>106100 off5)06rrr ?

(b) 

(d) (DOI 
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(UV rays)

(Gamma rays)
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a-»omvolamm QJO(D crooloooo v ?

1 2 3 4
Air

Turpentine

Water

(a) 1

5. (a-particle)

caoarö)lmp osoqejæ
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The nucleus is approximately spherical in shape. Then the surface area of nucleus

having mass number A varies as

(b) A 4/3

(c) A 1/3

(d) AS/3

7. A pure semiconductor when doped with a pentavalent impurity becomes a p-type

semiconductor. (True/False)

Answer any 5 questions from 8 to 14. Each carries 2 scores. (5 x 2 = 10)

8. Arrive at an expression for torque on a rectangular current loop in a uniform magnetic

field.

9. (a) State Lenz's law. (1)

(b) Predict the polarity of the capacitor in the situation described by the figure. (1)

s

List out ANY FOUR energy losses in transformers.
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6. (spherical shape) mm;
A (surface area) norm

610103108

(a) A2/3 (b) A 4/3

(C) A l /3 (d) A5/j

(pure semiconductor) mrrjooojoejrri

(pentavalent impurity)

(p-type semiconductor)

8 14 5

2 0000.

8. (uniform magnetic field) auc1(D1 

wcuoon csodaolmoo;æ

rom-joa,so oaafla,olama,.

9. (a) oæa3auVm10no (Lenz's Law)

6JQJnJ1a6)P.

00

10, csoabmjconodnoloæ (transformer) moei 

Losses)

5SY-224
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11. (a)

(b)

12. (a)

(b)

Define displacement current.

Give Maxwell's modified form of Ampere's circuital law.

Define coherent sources.

Write the path difference between two coherent waves for each

(i) constructive interference

(ii) destructive interference

(1)

(1)

(1)

(1)

13. Arrive at the quantum condition proposed in second postulate of Bohr's atom model
using de Broglie's equation.

Complete the following table using the words same or different :

Nuclide z
(atomic number) (mass number) (neutron number)

Isotope Same

Isotone different

Answer any 6 questions from 15 to 21. Each carries 3 scores.

15. (a) An electric dipole with dipole moment 4 x 10-9 cm is aligned at 300 with the
direction of a uniform electric field of magnitude 5 x 104 NC-I. Calculate themagnitude of the torque acting on the dipole.

(2)
(b) The maximum value of torque experienced by the dipole will be when it isaligned at an angle 0 =

(1)
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11. (a)

(b)

12. (a) ccö,onooai 

(b)

(i) 

(ii) 

13. cmJ0d aD90 

(de Broglie)

14.

(Displacement Current) (1)

(Ampere's Circuital Law)
(1)

(Coherent Sources) (1)

(Path Difference)
(1)

(Constructive Interference)

Interference) cruogo-jlomacnjooa

omgoo cc-oogBce-jg1öQJ 0-jsorruc ogc»ocol

(630) caJ0öQJ/@1mnoo)

z
(arocgonla•, m.)oQJJ) (mocuv (7006113) (mgccsompæ;os

6)aocnocsorÆ V ancæooe-l

6)aocauocsom3 elcmnoo

15 21 

3 ail(Do.
c.J0ßS6öB@1a3 6

(6 x 3 = 18)

15. (a) 4 x 10-9 cm aocm ononaå (dipole moment) 630)

(electric dipole), 5 x 104 NC-I . angajlej=

(uniform electric field) (31(JDOP001 300

0J1mscru1Ålc01aman. csodaöloa•ä

(magnitude of the torque) as-maooaop. (2)

(b) 
nJOØOQlW1 (maximum value

of torque) 0 -- aj1mscm1amcQJ0900101aopo. (1)
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Arrive at an expression for equivalent capacitance of 3 capacitors each with
capacitances CIS C2, CA respectively, when connected in

Series

Parallel

Obtain the balancing condition in Wheatstone's bridge.

(a) Define Magnetisation (1)

(b) A bar magnet made of steel has a magnetic moment of 2.5 Am2 and a mass of

6.6 x 10-3 kg. If the density of steel is 7.9 x 103 kgm-3 , find the magnetisation of

the magnet. (2)

19. Arrive at Snell's law of refraction using Huygen's principle.

20. (a)

(b)

(c)

21. (a)

(b)

SY-224

Give Einstein's photo electric equation. (1)

Draw a graph showing the variation of stopping potential with frequency. (1)

Slope of the above graph is (1)

With the help of a circuit diagram, explain the working of a full wave rectifier. (2)

How can we get a steady dc output from the pulsating output voltage of a full

wave rectifier ? (1)

8



16. q, C2, C3 

capacitance)

(a) 

(b) 

17.

condition)

18. (a) 

(b) 

(Series)

(Parallel)

3 0,tåpmngopod 

(Wheatstone's bridge) 

(Magnetisation)

(6101010

(equivalent

(1%)

(balancing

(1)

(steel) mod (bar magnet) oocr5)1a,

2.5 Am2 (T)6mv. nflaru)0 6.6 x 10-3 kg 06m:

7.9 x 103 kgm-3

(2)

19. (Huygen's principle)

mlono (Snell's law of refraction)

20. (a) canocso (Einstein's photoelectric equation)

(1)

(b) (frequency)aocmau01Ä cgyocN10(Ä 6)n-joscr3ayse.J1a8 (stopping

potential) 1090 U)oanv (graph) (1)

(c) ooc-xnloaå (1)

21. (a) am (circuit diagram) m.)crooocomoos

marganooloaå (full wave rectifier) CYICDdB(D1aOP. (2)

(b) an 6)0bi1an0010crå cajodcsgld

(pulsating output voltage) QD1m-)1 (steady dc output)

omsoaö ? (1)
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Answer any 3 questions from 22 to 25. Each carries 4 scores.

22. (a) Define electrostatic potential.

(b) Deduce the relation for electric potential due to an electric dipole.

12)

(3)

23. (a) Arrive at a relation connecting current in a metallic conductor and the drift
velocity of the conduction electron. (2)

(b) A copper wire of 10-6 m2 area of cross section, carries a current of 2 A. If the

number of free electrons per cubic metre in the wire is 8 x 1028, calculate the

average drift velocity of electrons. (2)

24. (a) Derive an expression for self-inductance of a long solenoid of cross sectional area
A, length l, having n turns per unit length. (2)

(b) The self-inductance of an air core solenoid is 4.8 mH. If its core is replaced by
iron core, then its self-inductance becomes 1.8 H. Find out the relative
permeability of iron.

A simple microscope is a

length.

(2)

(converging/diverging) lens of small focal

(1)

(b) With the help of a ray diagram, arrive at an expression for

Linear magnification of a simple microscope when image is formed at near

point of vision. (11/2)

(ii) Angular magnification of a simple microscope when image is formed at

infinity.

SY-224 10



22 
4 

22. (a) 

(b) 

23. (a) 

(b) 

24. (a) 

(b) 

25. (a) 

(b) 

25 3
afloo. (3 x 4 = 12)

(electrostatic potential) mlö0JAJ1ama,. (1)

630) (electric dipole)

(potential) mm.J0co,so (3)

(metallic conductor)
(current) (drift velocity of
the conduction electron) (2)

10-6 m2 (area of cross-section) 630)

A 
n 

2 A dlg016)QJ

x 1028
UDOOUDOI WICOJCOo (average drift velocity)

(2)

(cross sectional area), I af120J)o,

(turns per unit length) 630) af16TB cauoecmooluloaå (solenoid)

(self-inductance) auncyoa,so (2)

ca,od (air core) cauoecm001QD10cg
4.8 mH ca,od co,od (iron core) 2nJCOOO')19V

noglaunoajlamcauoua 1.8 H arncm;. æo;cnjlocg

(relative permeability) asmaooaop. (2)

630) mowoosm (simple microscope) cacoa€)d 13200
(converging/diverging) (1)

co (ray diagram) monoccaw)oos,
m.jnajoa,so mldwoosmo

(i) (near point of vision) (a-I(D1mj106nJo
am moc-D006TD coano

(linear magnification). (1%)

(ii) (infinity) am avowoo€m
ca,omflo (angular magnification).
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Answer any 3 questions from 26 to 29. Each carries 5 scores. (3 x 5=15)

(b)

(c)

27. (a)

(b)

(c)

SY-224

State Gauss's law in electrostatics. (1)

Derive an expression for the electric field due to an infinite plane sheet of charge

at a point P distance r from the sheet. The sheet is charged uniformly with a

surface charge density o. (3)

Two large, thin metal plates are parallel and close to each other on their inner

faces, the plates have equal surface charge densities. What is in the region

between the two plates ? (1)

Show that the steady deflection produced by a moving coil galvanometer is

proportional to the current flowing through it. (2)

Write down the expression for current sensitivity and voltage sensitivity. (2)

What happens to current sensitivity when number of turns of the galvanometer

coil is increased ? (1)

12



26 

5 

26. (a) 

(b) 

(c) 

27. (a) 

(b) 

(c) 

SY-224

29 

0000.

031m' r 
(electric field)

am 
m.nlonoo 

CnJQJ0Q.nan1mV 

it)

3

(3 x 5 = 15)

(Gauss's Law) (1)

(surface charge density)

(infinite plane sheet of charge)

P

(3)

cejono

nJ0(ÖgaV

cmJe-j010ej E ? (1)

oodcucmoaflgd (moving coil galvanometer) 26r-eoamcm

(steady deflection)

(proportional to the current flowing through

(2)

boa; oau-röm-)lglajglopsop (current sensitivity) cajooöcsgv

(voltage sensitivity) (2)

(00dcucmoålgd QJdaD1tN1amcauoua ,soaä

ocrudcrulglaflglad (1)
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28. (a)

(b)

Derive an expression for impedance in a series LCR circuit and hence arive at an

expression for resonant frequency of the circuit. (3)

A sinusoidal voltage of peak value 283 V and frequency 50 Hz is applied to a

series LCR circuit in which R = 3Q, L = 25.48 mH and C = 796 gF. What is the

frequency of the source at which resonance occurs ? (2)

29. (ah Derive an expression for Lens makers formula. (3)

(b) Double convex lenses are to be manufactured from a glass of refractive index
1.55, with both faces of same radius of curvature. »vmat is the radius of curvature
required to get a focal length of 20 cm ? (2)
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28. (a) cesml (series LCR circuit)

Qonflcwaia-ulmooæ (impedance) avnajoa,so 0bfB01ama„ mlmv

(resonant frequency) oadlöolaop. (3)

(b) 283 V me-jscuo 50 Hz am

co-IOU3csgv, R = 3Q, L = 25.48 mH, C = 796 gF. cesml

(frequency)

na-nmoßo (resonance)

29. (a) crucyoa,so (Lens makers formula)

(b) 1.55 (refractive index) mlmv,

(2)

(3)

(both faces) aco (same radius of curvature) 630)

convex lens) cetcoaod

(3200 (focal length) 20 cm (radius of

curvature) 090000101a6)6TDo ? (2)
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