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e This paper conssts of 5 pages plus instructions for the completion of a merk reading sheet
o This examination consmsts of two sections SECTION A and SECTION B

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

e Apswer SECTION B (Wntten Solutions) on the examination answer book

e Mark allocation for each question 1s indicated in brackets to the nght

o The nformation given at the end of Section B may be used without proof

SECTION A (Multiple Choice)

1. Consder a vectot d = 101 + 10) + 5k The magmtude of this vector 13

1) 0
9) 15
3) 20
4) 25
5) 225 (3)
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2 Anobject dropped from the window of a tall bmlding hits the ground in 12 0s  If sts acceleration
18 9 80 m/s?, the haight of the window above the ground 1s.
1) 204 m
2) 588 m
3) 118m
4) 353 m
5) 706 m (3)
3 A block 1s placed on top of a rough wooden table When the table 18 tilted at an angle of 30°
to the honzontal, the block slides down at constant speed The coefficient of kinetic friction of
the block with the table surface 1s
1) 0500
2) 0577
3) 0866
173
5) 490 (3)

4 Which of the following quantities 18 NOT a vector?

1) Mass

2) Dusplacement

3) Weight

4) Acceleration

5) Force (3)
5 A stone s tied to a 0 5 m strmg and whirled at a constant speed of 4 0 m/s m a vertical circle

Its acceleration at the top of the carcle 1s

1) 88 m/s?, up

2) 98 m/s?, down

3) 80 m/e?, down

4) 32 m/s*, up

5) 32 m/s?, down (3)
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An object of mass 1 g 18 whirled 1n a honzontal circle of radius 05 m at a constant speed of
2 m/s The work done on the object duning one revolution 1s

1)01J

2)13J

3) 2]

4) 41

5) 161 {3)

A wheel, turnimg at a constant rate, completes 100 revolutions 1n 10 s Its angular speed 1s

1) 031 rad/s

2) 063 rad/s

3) 10 rad/s

4) 31 rad/s

5) 63 rad/s (3}

Mercury 15 & conventent hquid to use 1n a barometer because it

1) 18 a metal

2) has a high boiling point.

3) expands httle with temperature

4) has a high density

5) looks mlvery. (3)
The pressure exerted on the ground by a man is greatest when

1) he stands with both feet flat on the ground

2) he stands flat on one foot

3) he stands on the toes of one foot

4) he lhies down on the ground

5) all of the above yield the same pressure (3)

A block of 1ce at 0 °C containing a piece of cork s floating on the surface of 1ce water in &
beaker When all the ice has melted the water level

1) 18 ngher

2) is lower

3) 15 the same

4) depends on the mitial ratio of water to e

5) depends on the shape of the ice block {3)
30}
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SECTION B
ANSWER ALL THE QUESTIONS IN THIS SECTION IN AN EXAMINATION BOOK

1 A small ball rolls horizontally off the edge of a tabletop that 15 1 20 m lugh It strikes the floor
at a pomnt 1 52 m horizontally away from the edge of the table.

(a) If the mstantaneous speed for the vertical motion of the ball 15 given by the equation

dy()
dt

where y(t) is the vertical position, ¢ time, vy the mitial speed and g the magmtude of the
gravitational acceleration, use ntegral calculus to derive the equation for y es a function
of ¢ (5)

(b) How long is the ball i the axr? {5)
(c) What is its speed at the mstant 1t leaves the table? (5)
(18]

2. A stone 18 thrown vertically upwards On 1ts way up 1t passes pomt A with speed v and pomt
B with speed v/2 Point B 15 3 m lgher than pomt A Use the principle of conservation of

energy to determune the
{a} speed v snd (5)
(b) maximum hesght reached by the stone above pont B (5)

[10)

3 A block 18 projected up a frictionless inclined plane with mitial speed vp = 3 50 m/s The angle
of mchne 18 8 = 32 0°

{(a) Draw a free-body diagram of the block (3)
(b) How far up the plane does 1t go? (4)
(c) How long does 1t take to get there? (3)
(d) Calculate 1ts speed when 1t gets back to the bottom (5)

[15]

4. Two20k5boches A and B, collide Theveloutwsbeforetheeolh&onmm—151+303and
U = —10i +50j After the colimon #, = —5.0i + 20j All speeds are given 1n meters per

second
(a) What 18 the final velocity of B? (7)
(b) How mnch knetic energy 1s gained or lost in the colhsion? (8)

(15]

{TURN OVER)



5 PHY1505
May/June 2013

5 Water 18 flowing down through a vertical pipe with a speed of 50 m/s The cross-sectional
area of the pipe at the top 18 40 cm? and the cross-sectional area of the pipe at the bottom 1s
80 cm® The water gradually descends 10 m as the pipe increases m the croes-sectional area
from 4 0 cm? to 8 0 cm?

(a) What 18 the speed of the water at the Jower level? (7)
(b} If the water pressure at the upper level 15 1 5x10° Pa, what 18 the pressure at the lower
level? (8)
[15]

USEFUL INFORMATION

IFP = 2+ + 2 Er = Ex+Ep
[kdz = kz+C Ex = im?
[kzdz = %kz’+0 Ep = mgh
s = ut+iat’ Ay = Azw

Mt +Matuz = Miv+Maty
1 1 1 1
§m1u¥+§m2u§ = 571’!1‘0?4‘5"121%
Exia)+ Epiay = Exg + Epg)

1 1
P+3pitpgh = P+ gpvi+peh

g = 98m/& pw = 1000kg/m?
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