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INSTRUCTIONS TO CANDIDATES:

There are 8 questions, on four pages, including one page with some indefinite integrals. Complete, careful, correct answers to all questions will obtain full marks. The marks available for each question are indicated in brackets at the end of each question.

This test is worth 15% of your final mark.

You must give full working and complete, clear reasons to obtain full marks for questions. If no reasons are given, then no marks will be awarded for that part of the question.

You may attempt any and all questions, in any order that you choose.

Non-programmable calculators are permitted.

The question paper must be handed in with your answers.

1. An object is moving in such a fashion that
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(a)
If x = 2 when t = 0, find the position x of the object when t = 5.

(b)
How long does it take this object to move a distance of 14 units away from its starting point?
(8 marks = 4 + 4)
2. A ball is dropped from the roof of a building which is 40 metres tall. Assume there is no air resistance, and the acceleration due to gravity is constant at 
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(a)
How long does it take for the ball to reach the ground?

(b)
A second ball is thrown straight down at 
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, and takes the same amount of time to reach the ground. At what speed is it travelling when it hits the ground? 
(10 marks = 6 + 4)
3. A projectile is fired with initial velocity 
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 at an angle of  to the horizontal. After one second, it just passes over a 12 metre high wall 20 metres from the point of projection.

(a)
Find V and .


(b)
Find the maximum height h reached by the projectile.
(12 marks = 8 + 4)
4. Two masses are connected by a string. One mass, 5 kg, is lying on a frictionless table. The string passes through a hole in the table to the other mass, 2 kg, hanging below. Suppose we want to keep the 2 kg mass stationary, and we want the 5 kg mass to remain moving in a circle with radius 30 cm. What should be the angular velocity of the 5 kg mass?
(8 marks)
5. Suppose a road is banked at an angle of 20 degrees. A driver rounding a corner on this road sees a sign that says this (circular) corner is designed for a speed of 60 km/h. What is the radius of this corner?
(8 marks)

6. A conical pendulum, with length 60 cm, is spinning at a rate of 0.7 Hertz (cycles per second). What angle does the pendulum make to the vertical?

(6 marks)

7. Show that
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(8 marks)
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