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FIRST YEAR HIGHER SECONDARY EXAMINATION, SEPTEMBER 2021

Part — 111 Time : 2 Hours

PHYSICS Cool-off time : 20 Minutes
Maximum : 60 Scores
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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 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 three questions from 1 to 5. Each carries 1 score. B x1=3)

1. Identify the fundamental force in nature from the following :

(i) Gravitational Force

(i1) Elastic Force

(i11)) Restoring Force

(iv) Frictional Force

2. Name the branch of Science which deals with the study of stars.

3. Momentum is a quantity. (vector/scalar)

4.  What is the analogue of mass in rotational motion ?

5. Write perfect gas equation.

Answer any five questions from 6 to 16. Each carries 2 scores. 5x2=10)

6.  Define plane angle.

7. A player throws a ball vertically upwards. What is the velocity and acceleration of the
ball at the highest point of its motion ?

8.  Two vectors A and B are given below.

O A > P

Redraw the figure and show the vector sum using parallelogram method.
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10.

11.

12.

13.

14.

15.

16.

What are the conditions for equality of two vectors ?

Write whether the work done in the following cases is positive, negative or zero.

(a) The work done by the frictional force during the motion of an object.

(b) The work done by the gravitational force during the motion of an object on a

horizontal surface.

Write the SI unit and dimensional formula of energy.

State Newton’s Universal Law of Gravitation.

State Hooke’s Law.

A typical stress-strain curve for a metal is given below. What is denoted by the points A

and B ?

Fracture

A point
Plastic behaviour

-~

N

1 ~Elastic behaviour
1
1
1
]
1

Stress —>

o Permanent set

. 30%
<1% Strain—»

State first law of thermodynamics.

What is the difference between isobaric process and isochoric process ?
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17.

18.

19.

20.

21.

22.

23.

Answer any four questions from 17 to 24. Each carries 3 scores.

Fill in the blanks.

Name of base quantity

Name of SI unit

Length metre

Mass L
......... second
Electric current |
Thermodynamic temperature | .........
................ mole
................ candela

(4 x3=12)

An astronaut in a space shuttle moves along a straight line. The data given below give

the measured velocities starting from t = 2s.

Time(s)

2

4

6

8

10

12

13

16

Velocity(m/s)

2

4

6

2

0

-2

4

-2

Draw the velocity-time graph from 2s to 16s (use of graph paper is not required)

State Newton’s second law of motion and write the equation of force.

State the law of static friction.

Define angular velocity. Write the equation showing its relation with linear velocity.

What are the factors on which the moment of inertia of a rigid body depends ?

Derive an expression for acceleration due to gravity at any point above the surface of

earth.
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24. Using kinetic theory of an ideal gas, prove that the average kinetic energy of a molecule

is proportional to the absolute temperature of the gas.

Answer any five questions from 25 to 35. Each carries 4 scores. (5x4=20)

25. Derive an expression for maximum height, H and horizontal range, R of a projectile

using the given figure.

Y

N
@ [/ H
74
dVCR

1 ~
O v,cos 0 >X
R

26. A stone tied to the end of a string 80 cm long is whirled in a horizontal circle with a
constant speed. If the stone makes 14 revolutions in 25 s, what is the magnitude and

direction of centripetal acceleration of the stone ?

27. What is the difference between elastic and inelastic collisions ? Derive an expression
for loss in kinetic energy on completely inelastic collision of two bodies in one

dimensional motion.

28. Prove that the mechanical energy of a ball of mass ‘m’ dropped from a height ‘H’ is

conserved.

29. Calculate the energy used by a 100 watt bulb which is on for 10 hours.
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30. Derive an expression for escape velocity of an object from the surface of earth.

31. State Pascal’s law. Explain the working of a hydraulic lift by drawing figure.

32. With the help of given figure state and prove Bernoulli’s theorem.

33. (a) What is the difference between latent heat of fusion and latent heat of

vaporization ?

(b)  Why burns from steam are usually more serious than those from boiling water ?

34. Derive an expression for period of a simple pendulum.

35. A wave travelling along a string is described by, 1+1+2=4)
y(x, t) = 0.005 sin (80.0 x — 3.0 t),
in which the numerical constants are in SI units. Calculate
(a) the amplitude,
(b) the wavelength, and

(c) the period and frequency of the wave.
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Answer any three questions from 36 to 40. Each carries 5 scores. B x5=15)

36. (a)

(b)

State the principle of Homogeneity of dimensions.

A planet moves around the Sun in nearly circular orbits. Its period depends on
radius (r) of the orbit, mass of the Sun (M) and gravitation constant (G). Derive

the expression for its time period of the planet using method of dimensions. (2 +3 =5)

37. v-t curve for an object with uniform acceleration is given below.

O

. . . . 1
Using this graph derive the relation, x = vt + Eat2 and v2 =v? + 2 ax.

0

38. Various forces acting on a car in circular motion through a banked road is shown.

(a)
(b)

FY-224

Write the name of forces A and B.

A cyclist travelling on a level road takes a sharp circular turn of radius 3 m
without reducing the speed. The co-efficient of static friction between the
tyres and the roads is 0.1. Calculate the maximum permissible speed to avoid

slipping. 2+3=5)

12
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39. State theorem of perpendicular axes. Using this theorem derive moment of inertia of the
given disc about one of its diameter. The moment of inertia of the disc about Z axis is

MR?
=

—

v

40. (a) Write the unit and dimensional formula of gravitational constant.

(b) Derive an expression for acceleration due to gravity at a depth below the surface

of earth. 2+3=5)
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