PHYSOL MODEL EXAMINATION-1 (UNITS 1 - 8)
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FIRST YEAR HIGHER SECONDARY MODEL EXAMINATION, 8 AUGUST 2021

Part — I1I Time : 2 Hrs
PHYSICS Cool-off time : 15 Minutes
Maximum : 60 Scores

General Instructions to Students

® There is a ‘cool-off time’ of 15 minutes in addition to maximum writing time.
Use cool-off time to get familiarise with questions and to plan your answers.
Read the instructions in each sections carefully.
Read questions carefully before answering.
Calculations, figures, graphs should be shown in the answer sheet itself.

Give equations wherever necessary.

Electronic devices except non-programmable calculators are not allowed in the

examination.
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Answer All Questions from question
numbers 1 to 4. Each carry 1 score.

1. . deals with the phenomena involving
light. 1)
2. 1angstrom (A°) = ...ccceuenee m. @)

3. For a moving body speed is always......(1)
a) equal to velocity.
b) less than velocity.
c) greater than or equal to velocity.

d) less than or equal to velocity.

4. > s o4
The angle between A=i+j and
B=i—] iS oo, (1)
a) 45° b) 60° c) 90° d)180°

Answer Any 5 Questions from 5 to 14. Each
carries 2 scores

5. List the fundamental forces in nature (2)

6. Give two pairs of physical quantities
having the same dimensions (2)

7. Draw the position time graph for :
a) State of rest. @))
b) State of motion (D)

8. Using Newton’s second law of motion,

derive the equation, F = ma. 2)
9. Fill in the blanks: 2)
- R F.S Scalar
quantity

b |[Mass, m |Momentum, |[KE=.........
P

c |Body of |Ata height, [PE-=.........
mass, m |h

d |Power P |P=............. Scalar
product.
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10.

11.

12.

13.

14.

A ball bounces more on the surface of the
moon than on the surface of the earth.
Explain why? (2)

What is the work done by Centripetal
2

Two bodies of masses m; and m» have the
same linear momenta. What is the ratio of
their kinetic energies? 2)

force? Justify your answer

No two bodies on earth move towards

each other due to force of gravitational

attraction between them. Why? (2)
Why electric current is a scalar quantity?
)

Answer Any 5 Questions from 15 to 24. Each
carries 3 scores

15.

16.

Using dimensional analysis derive an
expression for centripetal force in terms of
mass of the object (m), velocity of the
object (v) and radius(r) of the circular

3)

A particle moves along a circle of radius

path.

‘R’. Tt starts from A and moves in
clockwise direction. Calculate the
distance and displacement of the particle

in each case.

a) FromAto C (1)
b) From Ato B (D)
c) In one complete revolution. (1)

10.

11.

12.

13.

14.
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17.

18.

19.

20.

a) Give the expression to find the unit

-

vector of a given vector A @)
b) Find the unit vector of
A = 4i-3j+k 2)

A light bullet is fired from a heavy gun.

(1)
i. Speed of the gun and the bullet are

a) Choose the correct one

equal.

ii. Momenta of the bullet and gun are
equal in magnitude and in opposite
direction.

iii. Momenta of the bullet and gun are
equal in magnitude and are in the same
direction.

iv. Velocity of gun and bullet are equal.
b) By using a suitable conservation law in
Physics to prove your above answer. (2)

An object is dropped from a height H as
shown below :

» Ground level

Show that total energy is conserved at the
3)

A girl rotates on a swivel chair as shown

points A, B and C.

below.

17.

18.

19.

20.
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21.

22.

23.

24.

a)What happens to her angular speed when

she stretches her arms? (D)
b)Name and state the conservation law
applied for your justification. 2

A solid cylinder of mass 20kg rotates
about its axis with an angular speed of 100
rad s™'. The radius of the cylinder is 0.25m.
What is the

magnitude of angular

momentum of the cylinder about its axis?

3)
a) Write the equation for potential energy
of a spring. @)

b) A spring extended to a length x and the
energy stored is E. If it is extended to a
distance 2x, find the energy developed in
)
a) A cricketer moves his hands backwards
while holding a catch. Why? @)

b) A man throws a ball of mass 150g to a

the spring in terms of E.

wall with a velocity 20 m/s and it re
bounce with same velocity. Find the

change in momentum in this process? (2)

Find the percentage change in acceleration
due to gravity at a height 3200 km from
3)

the surface of earth?

(Radius of earth is = 6400km)

Answer Any 4 Questions from 25 to 32. Each
carries 4 scores.

25.

The correctness of an equation can be

checked using the principle of

homogeneity in dimensions.

a) State the principle of homogeneity (1)

21.

22.

23

24.
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26.

27.

28.

b) Using this principle, check whether the

I
equation =2 JZ\/: is dimensionally
g

correct, where f-frequency, 1 - length and
g- acceleration due to gravity. (1.5)
c) The velocity v of a particle depends on
= At + Bt Find the
(1.5)

Velocity-time graph of a ball thrown

time 't' as v

dimensions and units of A and B.

vertically upwards with an initial velocity

is shown in figure.

+100}A
+ 50

! ¢ ¢
0 1 1 1
5 10 15 20
= t—> E
- 100} :
D

a) What is the magnitude of initial velocity
of the ball? (2)
b) Calculate the distance travelled by the
2

The figure below shows the path of a

ball in 20 s, from the graph.

projectile motion.

0

a) Obtain the expressions for maximum

height and time of flight. 3)
b) What is the angle of projection for
maximum horizontal range? @)

To reduce friction and accident by

skidding the roads are banked at curves.

26.

27.

28.
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29.

30.

31.

32.

a) What is meant by banking of roads? (1)
b) Sketch the schematic diagram of a
vehicle on a banked road with friction and
)

c)Derive an expression for maximum safe

mark the various forces.

speed of a vehicle on a banked road with
2)
(D

b) A motor pump can fill water in a tank of

friction.

|
3
[5)
=
17

a) 1 horse power =........

area 40m® and height 1m, in 40 minutes.
Find the power required for the process if
the tank is placed at a height of 5m from
(3

the surface?

(Density of water is 1000 kg/m")

a)Show that 7= % for rotational motion(2)

b) State the law of conservation of angular
momentum.(1)
c) Write an example for the motion in

which angular momentum is conserved(1)

The value of acceleration due to gravity
(g) is same for all objects at a given place.
a) Derive an equation for the acceleration
due to gravity in terms of radius (R) and
@)

b) Arrive at mathematical expressions for

mass (M) of the earth.

variation of g below and above the surface

)

Aristotle had an idea that constant force is

of the earth.

required to produce a constant velocity.
Hence he concluded that in the absence of
forces bodies would come to rest.

a) State Newton’s first law of motion (1)
b) Why a horse cannot pull a cart and run

)

in empty space?

29.

30.

31.

32.
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c) The motion of a particle of mass ‘m’ is
described by, y = At + Bt®. Find the force
acting on the particle 2)

Answer Any 3 Questions from 33 to 38. Each
carries 5 scores.

33.

34.

35.

Derive the following equations of motion
for a body moving with uniform
acceleration in a straight line.

a) v=y,tat (1)
b) S:v0t+%at2 ()
©) v'=vi+2as 2)

Energy of a body is defined as its capacity
of doing work.

a) The energy possessed by a body by
virtue of motion is known as ......... @)

b) A body of mass 5 kg initially at rest is
subjected to a horizontal force of 20 N.
What is the kinetic energy acquired by the
body at the end of 10 s? 3)

c) State whether the following statement is
TRUE or FALSE.

“The change in kinetic energy of a particle
is equal to the work done on it by the net
force” D

From the table given below:

Force (N) 2 4 |6 |8 |10

Displacement (m) |1 |2 |3 |4 |5

a) Draw the force—displacement graph(1)
b) How can you find the work done from
the above graph? (1)
c) Suggest any two situations in which the

work done by a force is zero. (D)

OHIME” 305000 AVIWIBHEL af)TDHHINE”?
C) M 200ys88 8@ AR} aleimo y = At + Bt?
af)am’  ®INMIG1H83aM. mcrgoﬂc*a(mass (@JBWIW1HH
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33 g® 38 aIveRas 6213y@BEA® ago@eileje 3 agem
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a) v=vp+at
b) S:v0t+%at2
) v>=vg +2aS
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@Jecwinlasm. 10 arvenm@arlm’ GuaaHo alay
BMSAN NWDNCHIBBR0 )@ ?
(0)93030MNAIHRAD (@JOATRIAUM  VAICWI  HDEQI
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HMa 1S166007
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36.

37.

d) A ball is pushed with a force of 3N for
2s along a frictionless track. The graph
shows the velocity of the body against

()

time.

: I |
velocity/ms™

0.50+------

-
L

7.0
time/s

0 2.0

How much work is done by the force?

Moment of inertia about a diameter of a
MR’

2
a) Name the theorem that helps to find the

ring is  I,=

moment of inertia about a tangent parallel

(1)

b) Draw a diagram and find the moment of

to the diameter.

inertia about a tangent, parallel to the

diameter of the ring. 3)
c) The rotational analogue of mass
IS veervreernenne (D)

The static friction comes into play at the
moment the force is applied.

(@) Write the relation between static
(1)

(b) Determine the maximum acceleration

friction and normal reaction.

of the train in which a box lying on its
floor will remain stationary, given that the
coefficient of static friction between the
3)

(c) State the laws of limiting friction (1)

box and the train’s floor is 0.15.

36.

37.
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38. The minimum speed required for an object

to escape from the earth is called escape
speed.

a) Arrive at an expression for escape speed
of earth. 3)
b) Explain whether escape speed depends
on mass of the body or not. @)
c) Show how escape speed and orbital

velocity are related. (D)
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