PHYSOL EXAMINATION SERIES
CHAPTER 4- MOTION IN A PLANE

SUNDAY 04-07-2021 @ 7.00pm

PESO3

TIME: 1 HOUR

MAXIMUM SCORE:30

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 their answers

Read questions and instructions carefully before answering

Calculations, figures, graphs should be shown in the answer sheet itself

You can write any number of questions fully or partially to get a maximum

score of 30

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

examination

Questions from 1 to 4 carries 1 score

1

The physical quantities

having both magnitude and direction are called 1

-

The angle between A=i+] and B=i—j iS...ccccceurrm... 1

a)45° b)60° c)90° d)180°

The vectors having zero magnitude are called as.................... 1

The physical quantity which is constant at any point in projectile motion 1

1S..........

a)Velocity b)Acceleration c)Kinetic energy d)Linear momentum

Questions from 5 to 8 carries 2 score

5 Galileo, in his book Two new sciences, stated that “for elevations which
exceed or fall short of 45° by equal amounts, the ranges are equal”. Prove this 2
statement.

6 A football is kicked into the air vertically upwards. What is its 1
(a) acceleration at the highest point 1

(b) velocity at the highest point?

7

A ball is thrown with a velocity v, at an angle 0 at the same time a boy running 2

towards the ball from the point projection with a velocity 5 Can the boy be

able to catch the ball?If yes what is the angle of projection ...If no Why?

Vo

A food packet is released from a plane flying horizontally, reaches the surface
of the earth in 10 second.

dropped

Calculate the height from which the packet is 2
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Questions from 9 to 12 carries 3 score

9

(a) Give the expression to find the unit vector of a given vector A
(b) Find the unit vector of A = 4i-—3j+k

10

The position vector 7
figure.

of a particle P located in an x-y plane is shown in

r

Y

o 1

0 >
X

a)Redraw the figure by showing the rectangular components.
b)Write the position vector in terms of rectangular components.
c)Write an equation to find the magnitude of the resultant of 2 vectors A and B

11

When a body is projected at an angle ‘0’,the maximum vertical height attained
is one fourth of the horizontal range. Find the angle of projection

W = =

12

If a ball thrown by one player is caught by another player in 5 seconds,then
calculate the maximum height reached by the ball (g= 10 m/s®)

Questions from 13 to 16 carries 4 score

13

The figure below shows the path of a projectile motion.

Ya

0

a)Obtain the expressions for maximum height and time of flight.
b)What is the angle of projection for maximum horizontal range?

14

a) A man throws a stone up into air at an angle 6 with the horizontal. Draw the
path of the projectile and mark directions of velocity and acceleration at the
highest position.

b) Derive an expression for the horizontal range reached by the stone.

15

The ceiling of a long hall is 25 m high. What is the maximum horizontal
distance that a ball thrown with a speed of 40 m/s can go without hitting the
ceiling of the hall?
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16

A ball is thrown horizontally from the top of a tower with a velocity of 40 m/s.
Take g=10 m/s’.

(a)Find the horizontal and vertical displacement after 1,2,3,4,5 seconds, then 2
plot the path of motion of the ball.
(b)If the ball reaches the ground in 4 s, find the height of the tower. 2

Questions 17 and 18 scores 5 each

17

A projectile is any body that is given an initial velocity and then follows a path
determined entirely by the effects of gravitational acceleration and air
resistance.
a) Projectile motion is an example for.........
i. One Dimensional Motion
ii. Two Dimensional Motion
iii. Three Dimensional Motion 1
iv. None of these

2
b) Trajectory of a body in a projectile motion is given by y:x—g—o where x

and y are in meters. Find maximum height of this projectile.
c) A baseball leaves a bat with an initial speed of 37 m/s at an angle of 53.1°. 2
Find the position of the ball when t=2s (treat baseball as a projectile & g = 9.8
m/s?)

18

A projectile is an object projected in to air with a Initial velocity v, so that it is
moving under the influence of gravity

a) What is the shape of the path of projectile 1
b) As a projectile moves in its path , is there any point along the path where the
velocity and acceleration vectors are perpendicular to each other 2
c) If E is energy with a projectile is projected .

(i) What is the Kinetic energy at the highest point? 2

(i) What is P.E at highest point?

Best wishes to all

HSPTA MALAPPURAM
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