S SY-224

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2021

Part — 111 Time : 2 Hours
PHYSICS Cool-off time : 20 Minutes

Maximum : 60 Scores

-

General Instructions to Candidates :

~

There is a ‘Cool-off time” of 20 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 versionofthe questions is also provided.

Give equations whercvéffiecessarys

Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer the following questions from 1 to 45 up to a maximum Score of 60.

Questions from 1 to 8 carries 1 score each. 8x1=98)
1. Fill in the blanks :

“The force between two point charges is directly proportional to the product of

and inversely proportional to the of the distance between them.”
2. The expression Z B-AS=0 is

(1) Gauss Law in Electrostatics
(11) Gauss Law in Magnetism
(iii)) Ampere’s circuital law

(iv) Lenz’s law

3. The electromagnetic waves used in LASIK eye surgery is
(1) micro waves (i1) ultraviolet rays
(i11) infra-red waves (iv) gamma rays

4.  Write Lens maker’s formulas

5. Name the property of light that proves’its transverse nature.

6.  Write the equation for the wavelength of de Broglie wave associated with a moving

particle.

13.6
7. Energy of electron in the n'h orbit of hydrogen atom is E =- 2 eV. What is the

energy required to make electron free from first orbit of hydrogen atom ?
8.  If radius of first electron orbit of hydrogen is a,, radius of second electron orbit of

hydrogen is
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Questions from 9 to 22 carries 2 scores each. (14 x 2=128)
9. Calculate the electric potential at a point 9.0 cm away from a point charge of

4 x 1077 C.
10. State Biot - Savart law and express it mathematically.

11. Draw Wheatstone’s bridge and write its balancing condition.

12. Determine the value of resistance R in the figure, assuming that the current through the
galvanometer (G) is zero.

3 ohm
B
6| [ &6 » o] |4
A 4_4Ocm 60 cm—» |C
D

13.  Write any two properties 6f nuclear force.

14. Define half life of a radidactiversample:"Write-the'equation that connects half life with
disintegration constant.

15. An air cored solenoid has 1000 turns per metre and carries a current of 2A. Calculate
the magnetic intensity (H).

16. The behaviour of magnetic filed lines near two magnetic substances P and Q are shown

below.
%_\\ > 7
*\/
\_/ ;/’\"
\_/ —7/\
Substance P Substance Q
(a) From the figure identify paramagnetic substance. 1)
(b)  Susceptibility of substance P is . (positive/negative) 1
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17.

18.

19.

20.

21.

22.

Questions from 23 to 34 carries 3 scores each.

23.

Current in a circuit falls from 5.0 A to 0.0 A in 0.1 s. If an average emf of 200 V is

induced, calculate the self-inductance of the circuit.

Using a suitable ray diagram prove that the radius of curvature of a spherical mirror is

twice its focal length.

A light bulb of resistance 484 Q is connected with 220 V ac supply. Find peak value of
current through the bulb.

Write any two postulates of Bohr model of hydrogen atom.

The symbol of a logic gate is given below. Identify the gate and write its truth table.
A Z
:
B

When bulk pieces of conduetors ane subjected ;to changing magnetic flux, currents are

induced in them.
(a) Write the name of this induced current.

(b) Write any two practical applications of this current.

(a) Define electric dipole moment.

(b) A system has two charges 2.5 x 1077 C and 2.5 x 107 C located at points
(0, 0, =15 cm) and (0, 0, +15 cm), respectively. Determine the magnitude and

direction of electric dipole moment of the system.
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24. (a) Write any two properties of electric field lines. 2)

(b) Observe the figure and write the signs of the charges q, and q,. 1

25. Derive an expression for the energy stored in a capacitor in terms of capacitance and

potential difference across the capacitor.

26. Write any one difference between polar and non-polar molecule. Give one example

each for polar and non-polar molecule.

27. (a) Define angle of dip. 1)

(b) At a particular placeythe hotizontal and vertical ¢ompanents of earth’s magnetic

field are found to beequal., What isrthe value of dipyat. this place ? )

28. In the figure shown below

(a) Which are the resistors connected in parallel ? (€3]
(b) Calculate the current drawn from the cell. )
6Q
A
8 Q)
S AA A
30
AW
| |
I 1
24V
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29. Using Ampere’s circuital law show that the intensity of magnetic field at an axial point
near the centre of a current carrying solenoid is B = pyn L.
30. With a circuit diagram explain how a moving coil galvanometer can be converted to an
ammeter.
31. Prove that when an alternating voltage is applied to an inductor, the current through it
lags behind voltage by an angle %
32. (a) The current due to time varying electric field is called . 1)
(b) An electromagnetic wave travels in free space with a velocity of 3 x 108 m/s. Ata
particular point in space and time, magnitude of intensity of electric field is
6.3 V/m. What is magfitude of magnetic field at this point ? 2)
33. Using Huygens wave theory prove that.angle.jof.incidence is equal to angle of
reflection.
34. (a) Write Einstein’s photoelectric equation. 1)
(b) Using this equation show that, “photoelectric emission is not possible if the
frequency of incident radiation is less than threshold frequency”. 2)
Questions from 35 to 41 carries 4 scores each. (7x4=28)
35. (a) Draw a figure of a parallel combination of three capacitors of capacitances C,, C,
and C,. 1)
(b) Derive an expression for the effective capacitance of this combination. A3)
SY-224 10
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36.

37.

38.

39.

40.

A circular coil of radius R and N turns carries a current I. Show that the intensity of

1 NIR?

magnetic field at an axial point distant x from the centre is B = W

(a) Lenz’slaw is in accordance with law of conservation of . (€3]

(b) A jetplane is travelling towards west at a speed of 1800 km/h. What is the voltage
difference developed between the ends of the wing having a span of 25 m, if the

vertical component of Earth’s magnetic field at the location is 2.9 x 107# T. A3)

: . : . R B .
Using a suitable ray digram derive the relation Y u_ R for refraction at a

spherical surface.

Draw a ray diagram showing the image formation.in-a refracting telescope when the
final image i1s formed at infifiity. Write an equation for the length of the telescope tube

in terms of focal length of the objective and eyepiece.

Using Huygens wave theory derive Snell’s law.

41. (a) In which figure the diode is under forward biased condition ? 1)
ﬁg%l figure (i1)
1 1
(b) Draw the circuit diagram of a full wave rectifier and explain its working. A3)
SY-224 12
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Questions from 42 to 45 carries 5 scores each. 4 x5=20)

42. Gauss law in electrostatics relates electric flux with electric charge

(2)

(b)
(c)

43. (a)
(b)
44. (a)
(b)
(c)

Electric flux and electric charge are scalar quantities. State whether this statement

is true or false. 1
State Gauss law in electrostatics. 1)

Using Gauss law derive an expression for the intensity of electric field at a point

due to an infinitely long straight uniformly charged wire. A3)

Write the working principle of a potentiometer. 1)

With a neat circuit diagram and with relevant equations explain how the emf of

two cells are compared using a potentiometer. “4)

Working principle of transformer is

(1) mutual inductiofi (1)) motional emf
(ii1) resonance (1v)  LC oscillations 1)
Write any one differencébetween step-up and step-down transformer. 1

A power transmission_line,feeds. input power,at 3300 V to a step-down
transformer with its primary windings having 6000 turns. What should be the

number of turns in the secondary in order to get output power at 220 V ? A3)

45. Draw a diagram showing a ray of light passing through a triangular glass prism. Derive

an expression for the refractive index of the material of the prism.

SY-224
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