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s This paper consists of 5 pages plus nstructions for the completion of a mark reading sheet
e This examination consists of two sections SECTION A and SECTION B

o Answer SECTION A (Multiple Choice) on the mark reading sheet

o Answer SECTION B (Written Solutions) on the examination answer book

e Marks allocation for each question 1s indicated 1n brackets to the right

o The information grven at the end of Section B may be used without proof

SECTION A (Multiple Choice)

1 A basketball 1s launched with an mitial speed of 8 5 m/s and follows the trajeciory shown The
ball enters the basket 0 92 s after 1t 1s launched What are the distances v and y? Note The
drawing 1s not to scale

1) x=60m,y=088m

2y x=54m,y=073m

N x=57my=091m

Hx=76my=11m

5 x=63m,y=09%m (3)
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A cannon fires a ball vertically upward from the Earth’s surface Which one of the following

statements concerning the net force acting on the ball at the top of its trajectory 1s correct?

1) The net force on the ball 1s mstantaneously equal to zero newtons at the top of the flight
path

2) The direction of the net force on the ball changes from upward to downward
3) The net force on the ball 1s less than the weight, but greater than zero newtons
4) The net force on the ball 1s greater than the weight of the ball

5) The net force on the ball 1s equal 10 the weight of the ball (3)

A ball moves with a constant speed of 4 m/s around a circle of radius 0 25 m  What 1s the period

of the motion? [Hint For this calculation, you need to know the circumference of the circle |
1)01s

2y 04s

3) 07s

4) 1s

5) 2s (3)

Jenmifer 1s walking at 122 m/s If Jenmifer weighs 552 N, what 1s the magnmitude ot her
momentum”?

1) 97 0 kg m/s

2) 137kg m/s

3) 686kg m/s

4) 672kg m/s

3) 951 kg m/s 3)

A certam spring compressed 0 20 m has 10 J of elastic potential energy The spring 1s then cut
into two halves and one of the halves 1s compressed by 0 20 m  How much potential energy 1s
stored 1n the compressed half of the spring”

1)y 5J

2y 107

3) 1417

4y 20J

3) 407 (3)

A concrete block 1s pulled 7 0 m across a frictionless surface by means of a rope  The tension
1 the rope 1s 40 N, and the net work done on the block 1s 247 ] What angle does the rope
make with the hornizontal?
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5) 88° (3)
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An object with a triangular cross-section 1s free to rotate about the axis represented by the black
dot shown Four forces with 1dentical magmitudes are exerted on the object Which one of the
forces, 1f any, exerts the largest torque on the object?
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4) 4

5) The same torque 1s exerted by each force (3)

An object 1s raised from the surface of Earth to a height of two Earth radit above Earth Then
1) 1ts mass increases and 1ts weight remains constant

2) both 1ts mass and weight remain constant

3} its mass remains constant and 1ts weight decreases

4) both 1ts mass and its weight decrease

5) 1ts mass remains constant and its weight increases (3)

A steel ball 15 hung from a vertical 1deal spring where 1t oscillates 1in simple harmonic motion
with an amplitude of 0 157 m and an angular frequency of m rad/s Which one of the following
expressions represents the acceleration, in m/s%, of the ball as a function of time?

1) a=-155 cos(nt)
2) a=-155 cos’(nr)
3) a=-0157 cos(ns}
4) a=-0493 cos*(nf)

5) a=-0493 cos(nt) 3)

Helium gas 1s confined within a chamber that has a moveable piston The mass of the piston 15
8 7 kg, and 1ts radius 1s 0 013 m  If the system 1s in equilibrium, what 1s the pressure exerted on
the piston by the gas?

1) 1639 x10%Pa

2) 8491 x 10* Pa L Piston

3) 1013 x10°Pa

5 <= Hehum
4) 1606 x 10° Pa

5) 2619 x10° Pa 3

[30]
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SECTION B
ANSWER ALL THE QUESTIONS IN THIS SECTION IN AN EXAMINATION BOOK

]

o

[W3]

A rabbit runs across the parking lot on which a set of coordinate has, strangely enough, been
drawn The coordinates (meters) of the rabbit’s position af a function on time (seconds) are given
by

x=—0317+72+28

and y=022-91/+30

At r=13 5, find m unit vector notation. the rabbit’s
(a) posttion vector 7, (5)
(b) velocity vector ¥, and (5)
(c) acceleration vector & (3)

[15]

A particle of mass m moving along the x axis experiences a net force £, = ¢f where ¢ 1s a constant
and 715 nme The particle has a velocity vy, at =0 Determine the expression for the velocity v,(r)
of the particle at a later time ¢ [10]

A 3000 kg interceptor rocket 1s launched at an angle of 44 7° The thrust of the rocket motor 1s
140 700 N Find the equation y(x) that describes the rocket’s trajectory {10]

Three 1dentical train cars, coupled together, are rolling east at 2 m/s A fourth identical car
traveling east at 4 m/s catches up with the three and couple to make a four-car train What 1s the

speed of the four-car train® [5]

A 1000 kg elevator accelerates upwards at 1 m/s* for 10 m, starting from rest.

(a) How much work does the tension 1n the elevator cable do on the elevator? (5)
(b) What 15 the speed of the elevator as it reaches 10 m? (5)
[10]

What 1s the total gravitational potential energy of the three masses 1n the figure below?

-

my= K00 kg | my= [0.0Kg

3 e
T® | &
%‘—‘-‘—. I———*é

S0 cm S0

200cm

{5}
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A 1 kg block 1s attached to a spring with spring constant 20 N/m and 1s oscillating [5]

Water flowing out of a horizontal pipe emerges through a nozzle The radius of the pipe1s 1 9 cm,
and the radius of the nozzle 1s 0 48 em The speed of the water 1n the pipe 15 0 62 m/s Treat the
water as an 1deal fluid, and determine the absolute pressure of the water in the pipe [HINT

density of water to be p= 1000 kg/m’]

[10]

USEFUL INFORMATION

F=x()i+ y(t)]
g2=98 m/s’

G=667x 107" N m¥kg’

Pum=101x10° Pa

pw = 1000 kg/m’

T'-ZJﬁ
_]'[k

[7[° = 2?4+ 4% +2°
fkd:z; = kz+C
fkmdx: %kx%cr

s = ut+3at?

g iy -+ Mo Uo

1m u2+—]1m ul
2 1 2 2

Exiay + Epay

1 2
p;%apvl—kpghl

T = Ex +Ep
En = %mtrz
Ep = mgh

Arv = Asn

my U - Ma s

1 1
§ T ’l}lz + é-mg’vg

Erxy + Epm

1 -
po + ~2~M§+pghz
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