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ribe the physical meanings of speed. acceleration, and momentum of a moving

cle on a straight line.

rticle is moving on a straight line with constant acceleration /. If x is the distance of

lhe particle from a fixed point on the straight line, show that the equation is written by
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Hence. show that the above equation can be

av [

dx v
where v is the speed of the particle,
Deduce that v? = u? + 2 fx,ifv =watx = 0.

ball is projected vertically upwards with a speed in a resistance less medium. The ball
lld travel a maximum height of 4. If the resistance-of the medium is proportional to

the square of the speed. then show that the ball can reach the maximum height of
U
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where v, is the limiting velocity of the ball in the medium.



02. Define the following terms for a single particle:

(1) kinetic energy,
(i1} potential energy. and

(ii1)  total energy.
Show that total energy is conserved when the forces acting on a particle 1S conservative.

A designer is working on a new roller coaster, and begins to design a model. In this model|
of total mass 0,50 kg moves with negligible [riction along the track shown in the befow fi
Fhe car is given an initial speed vy = 1.5 m.s ™ at the op of the st hill ol height 2.0 m. K
is Tocated at o height of 1.9 m at the top of the second hill, the upper part of which is a ¢

arc ol radius (195 m.
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(a) Calculate the speed of the car at point A.

(b) [Hustrate all the forces acting on the car at point A.

(¢} Caleulate the magnitude of the force of the track on the car at point A.

(d) In order to stop the car at point A, some friction must be introduced. Calculate the wa
must be done by the frictional force in order to stop the car al point A.

(¢) Explain how o modify the track design to cause the car to lose contact with the 1

point A before descending down the track. Justify your answer. K
3



