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QUESTIONI(16 marks)

1.1 Ifvectors @=i+2j+3k and b =4i-5j-—5k

1.1.1 Obtain the unit vectors of @and 4 in their directions [5]

1.1.2 Calculate the angle between the two 3D vectors @and 5 [6]

1.2 Given three 3-dimensional vectors A, B, and C:

1.2.1 find the scalar triple product [2]

1.2.2 show that the product Ae (BXC) =Be (CXA) by acyclic change

of the vectors A, B, and C [3]

Question 2 (21 marks)

A sports caris sitting at rest in a freeway entrance ramp. The driver sees a break in traffic

and floors the car’s accelerator to a constant acceleration of 4.9 metre per second square
as it movesin a straight line onto the highway.

2.1 What distance doesthe car travelled in reaching the freeway at 30m/s ? [6]

2.2 Given two vectors A=2i+3j—5kand B=4i—j+3k

obtain the size and direction of their vector product. [6]

2.3 The acceleration of a pointin rectilinear motion is given by a =-—9.8 It is observed that

the velocity V is zero and the displacement x is +25 when t = 0.

Determine the equation of the displacement. [9]

QUESTION3 (15 marks)

3.1 A vehicle‘s lateral acceleration is 0.92g.If this represents maximum centripetal
acceleration that can be attained without skidding out of the circular path and velocity of the car

is 45m/s. Whatis the minimum radiusof curve the car can negotiate (assume an unbankedcurve)

[5]
3.2. Passengers in a carnivalridetravel in a circle with radius 5.0 meter, making one complete

circle in a time T = 4.0s. Whatis their acceleration. [10]



QUESTION (14 marks)

4.1 Describe a simple 2D projectile motion along trajectory. [8]

4.2 A five dollar coin is dropped from a heightofa tall building. It starts from rest and falls

freely. Compute its position and velocity after
4.2.1. 1.0 second [2]

4.2.1 2.5 seconds [2]
4.2.3. 3.75 seconds

[2]

QUESTION5 (17 marks)

3.1 State and explain the law of conservation of energy of

an isolated system giving at least two examples [4]

5.2. Give an expression for the work done by an object that undergoes a

displacement 5 along straight line, with a constant force F’ of

magnitude F making an angle ¢ with S when acting on the object [3]

5.3 Using the work-kinetic energy theorem, show that the work done by a particle or object

with mass m movingin the x-direction under a constant net force F,,,,, with constant

acceleration is given by F,,,,-S= sm (v, + v,)(v, = v,) where,

v, and v, are the initial and final speedsofthe particles. [4]

5.4 A ball of mass 0.250 kg is thrownstraight up in the air, giving it an

initial velocity of magnitude 23.0 m/s. Use the law of conservation of
energy to find how far upit goes, (ignoring air resistance). [6]

END OF EXAMINATION


