Kinematics 

In the following problems take the acceleration due to gravity to be 9.8 ms-2 unless stated otherwise.

1.
A tortoise travels half the distance from its nose to a lettuce leaf every second. Will the tortoise ever reach the leaf? Explain.

2.
Discuss the theoretical ways in which the distance travelled by a body can be found for

(a)
uniform accelerated motion, and (b) non-uniform accelerated motion

3.
Starting from rest. a car travels for 2 minutes with a uniform acceleration of 0.3 ms-2, after which the speed is kept constant until the car is brought to rest with a uniform retardation of 0.6 ms-2 If the total distance covered is 4500 m, what is the time taken for the journey?

4.
A sandbag is released from a balloon that is moving upwards with a steady vertical velocity of 8 ms-1 If the sandbag hits the ground 15 s later, what was the height of the balloon above the ground when it was released?

5.
A ball is thrown vertically upwards from the ground with a velocity of 30 ms-1. Exactly 0.5 s later another ball is dropped from rest from a cliff 40 m above the point from which the first stone was projected. Find

(a)
the time after the first stone was thrown when the two stones meet, and

(b)
how far above the ground they are at this time.

6.
What is meant by the statement that space is three dimensional?

7.
Light takes 4.5 years to reach us from the nearest star. If the velocity of light is 3 x 108 ms-1, how far away is the star? A rocket just outside the Earth's atmosphere in space accelerates at 30 ms-2 for a week (7 days). How long will it take for the rocket to reach the star? (Ignore any gravitational attraction.)

8.  A stone falls from rest falls half its total path in the last second before it strikes the ground. From what height was it dropped?

9.
The data below was taken for part of a car's journey. Plot a graph of the velocity of the car against time, drawing the best fit line through the points, and from the graph determine the following:

(a)
the total distance travelled,

(b)
the average velocity over the whole journey,

(c)
the velocity at t =10s,

(d)
the average acceleration between t = 10s and t = 20s,

(e)
the instantaneous acceleration at t = 14 s, and

(f)
the instantaneous acceleration at t = 25 s.

	Time (s)

	0
	4
	6
	8
	12
	16
	18
	20
	22
	23
	26
	30

	VeIocity (ms-1)  
	0
	2.5
	4.0
	6.5
	8.0
	8.0
	8.5
	9.0
	7.5
	2.5
	5.2
	4.0


10. An electron in a TV tube reaches a velocity in the region of 107 m s-1. If the distance between the fila​ment and the accelerating anode is 5 cm, what is the acceleration of the electron? (Assume that this is uniform.)

11. A rower whose speed of rowing is U crosses a river of width s to a point exactly opposite. Find the time of the journey if the speed of the stream is V (less than U).

12. A submarine moving due north at a speed of 5 ms-1 is sighted at 10.00 a.m. from a ship steaming due east at 10 ms-1 The submarine is then 6 km north-east of the ship. Find, by calculation or scale dia​grams,

(a)
the relative velocity of the submarine to the ship,

(b)
the relative velocity of the ship to the sub-marine,

(c)
the distance of closest approach.

13.  A car is travelling due north. Is it possible for it to have a velocity to the north and at the same time an acceleration due south? Explain your answer.

14. A man stands on the edge of a cliff and throws a stone vertically upwards with an initial speed u. He then throws another stone vertically downwards with the same vertical velocity. Which stone, if either, has the greater velocity when it hits the ground

15.  A tennis ball is returned from a point close to the ground on the base line and just clears the net, hitting the ground on the base line at the other side of the net. If the net is 1.0 m high and the distance from the net to either base line is 12 m find the velocity with which the ball left the racquet.

16.
A shot is projected at an angle of 55o to the horizon​tal with a velocity of 8 ms-1. Calculate

(a)
the highest point reached,

(b)
the range,

(c)
the time taken to return to the ground,

(d) the height of the shot when its path makes an angle of 30o with the horizontal, and

(e)
the velocity of the shot when it hits the ground (Neglect the effects of air resistance)
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