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SECOND YEAR HIGHER SECONDARY
SAY /IMPROVEMENT EXAMINATION, JUNE - 2023

Part — 111 Time : 2 Hours

PHYSICS Cool-off time : 15 Minutes
Maximum : 60 Scores

/ General Instructions to Candidates : \

There is a ‘Cool-off time’ of 15 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 S questions from 1 to 7. Each carries 1 score : Sx1=95)

1. The fact that electric charge is always an integral multiple of basic unit of charge is

termed as

2. The direction of induced emf in a conductor placed in a varying magnetic fleld is given

by :
(a) Lenz’s Law (b) Newton’s Law
(c) Maxwell’s Law (d) Faraday’s Law

3.  In a capacitor energy is stored

(a) in the positive plate (b) in the negative plate
(¢c) in the electric field between the plates (d) noenergy is stored
4. is the electromagnetic analogue of mass in mechanics.

5. The current carried by conductors due to the flow of charge is conduction current. But

that is due to charging electric field is called

6.  The minimum energy required by an electron to escape from the metal surface is called

7. The re-distribution of energy due to the superposition of two or more light waves is
called
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Answer any S questions from 8 to 14. Each carries 2 scores : (5 x2=10)

8. A dipole is placed in a uniform electric field. By drawing the force acting on each point

charge. Find the torque acting on the dipole. 2

9. For any charge configuration equipotential surface through a point is normal to electric

field at that point.

(a) The amount of work done to move a point charge on the equipotential surface is

L 1
(b) Draw the equipotential surface of a single point charge. 1
10. (a) Whatis drift velocity ? 1
(b) Write the equation connecting drift velocity with current. 1

11. The temperature dependence of resistivity of a material is shown below.

P
T

(a) Identify the type of material. 1
(b) Write the relation between resistivity and average collision time of electrons. 1
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12.  Which electromagnetic wave is used for the following purposes :
(a) Radar system used in aircraft navigation.
(b) Remote switches of household electronic systems.
(c) LASIK eye surgery

(d) Used in medicine to destroy cancer cells. 2

13.  An object is placed at 10 cm in front of a concave mirror of radius of curvature 15 cm.

Find magnification. 2

14. If ‘@’ is the angular frequency of ac the resistance offered by inductance ‘L’ and

capacitance ‘C’ are respectively X, and X, . 2

Answer any 6 questions from 15 to 21. Each carries 3 scores : (6 x3=18)
15. Kirchhoff’s rules are very useful for the analysis of complicated electric circuits.
(a) State Kirchhoff’s Junction rule and loop rule. 2

(b) Draw the circuit diagram of wheatstone’s bridge. 1

16. “Parallel currents attract and antiparallel currents repel”
(a) State whether this statement is true of false. 1

(b) Define SI unit of current in terms of force between two current carrying

conductors. 2
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17.  AC generator converts mechanical energy into electrical energy :
(a) Give the principle of operation of an AC generator.

(b) Using Faraday’s law deduce the expression for the instantaneous value of induced

emf produced in an ac generator.

18. (a) State Huygens’s principle of wave theory.

(b) What is coherent source ?

19. (a) Write Einstein’s photoelectric equation.

(b) Monochromatic light of frequency 6 x 1014 Hz is produced by a Laser. The power
emitted is 2 x 10> W. How many photons per second on an average are emitted

by the source ? (h = 6.63 x 10734 J8S).

20. (a) What are the observations in o-particle scattering experiment ?

(b) Define impact parameter.

21. The energy required to separate nucleons in the nucleus is Binding Energy.
(a) What is mass defect ?
(b) Write expression for binding energy in terms of mass defect.

(c) Which nucleus has maximum binding energy/nucleon ?

S-2224 8



17. 80} AC 206093 @o(M1e3:00220 06013 }e®o323200f 20g)aM; :

(@)
(b)

18. (a)

(b)

19. (a)

(b)

20. (a)

(b)

830) AC 22me0gale (1QIGEHM @Dl af)$3@)d:.

aD0EOAWW)OS WA Dalc@ofla] 80} ac 2BMe0gdlm 2@3alddlaflosyam

@DIHUEM GBI emf ane)aflSlen)d:.

969a0WBIMOHAE Mo MIRLITN (EITVD®IANE)H>.

)M OH0a000F @(m)oas)(;%“?

0af)MBAYO G CaNIEZIEDLI] A TVANIID o af) )@

80} ceInvd sLomqled alamye 6 x 1014 Hz epaijoilopaoie 2 x 107 W

alaIdlenss cadceMIe@cadld, 6eelq Miadldwaleaan). 80} aaIvenadled

MIaFIBNAIBHM Ea00EZ06MBHBOS af)elNo ag)(@ ? (h =06.63 x 107347J8S).

@YD) HEMEBBBIONS TVEBHQToW) alBlauem WBIHUIMETBUD af)OTDLJ00 ?

D000 al100211Q8 afBAIa 9.

21, mygoniogdloal OHRGICVRMBHOB  EODHYMGIMEBS  NILIAG  IMWM

OMBWR20.

(@)
(b)

(©)

S-2224

Af)TNIEM BTV MYM@) ?

2OV MPM® DUBOQISTE OQIGTIE3 NINLM VVAVROTIOAG VAo
af)$1@)>.

B MeIBHOTIeR YL’ aggalle MSOGE  (aIo)

M Fleoammilond smnimnum 9vdmeo.

9 P.T.O.



Answer any 3 questions from 22 to 25. Each carries 4 scores : B x4=12)

22. Materials are classified into ferromagnetic, paramagnetic and diamagnetic according to

their magnetic properties

(a) Which one of the following is not ferromagnetic ? (Iron, Bismuth, Cobalt, Nickel) 1

(b) Define the term magnetic susceptibility and what is its value for ferromagnetic

substance ? 2

(c) Mention the behavior of a diamagnetic material when placed in a non-uniform

magnetic field. 1

23.  An ac generator is used to convert mechanical energy into electric energy :

(a) But what does a transformer do ? 1
(b) What are the two types of Transformers ? 1
(c) Give methods to minimise the energy losses in a Transformer. 2

24. Draw a diagram showing the ray of light passing through a glass prism. Derive an

expression for refractive index. 4

25. Arectifier is used to change AC voltage into DC Voltage :

(a) With a diagram explain the working of a full wave rectifier, having two diodes. 3

(b) What is the output frequency of full wave rectifier if the input frequencyis SOHz? 1
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Answer any 3 questions from 26 to 29. Each carries S scores : B x5=15%)

26. A Spherical shell of radius ‘R’ is uniformly charged with charge ‘+q’. Using Gauss’s

theorem find the electric field intensity at a point ‘P’ when ‘P’ is

(a) Outside the spherical shell. 3
(b) On the surface of the spherical shell. 1
(¢) Inside the spherical shell. 1

27. A capacitor is a key element of most ac circuits :
(a) Write any two factors on which capacitance of a parallel plate capacitor depends. 1

(b) Three capacitor C;, C,, C; are connected in series. Derive an expression for

capacitance of combination. 3

(c) When a dielectric substance is introduced between the plates what happens to its

capacitance ? 1

28. Biot Savart law gives the relation between current and magnetic field :
(a) Find the magnetic field on the axis of a circular current loop. 3

(b) Consider a tightly wound 100 turn coil of radius 10 cm carrying a current of 1 A.

What is the magnitude of the magnetic field at the centre of the coil ?

(1y =4m x 1077 Tm/A) 2
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29. A Telescope is used to provide angular magnification of distant objects :
(a) Find the magnifying power of a telescope.

(b) If f 1s the focal length of the object and f, that of eye piece, what is the length of

Telescope tube ?

(c) Write any two advantages of reflecting telescope over refracting telescope.
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