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Ten kilograms of chlotine is placed in water and begins to dissolve. After ¢ hours the
amount A kg of undissolved chlorine is given by 4 =10¢™ . What is the value of k given
that A=3.6 and r=57?

(A) -0.717
(B) -0.204
(C) 0204
(D) 0.717

The population of a colony of bugs is increasing continuously at a rate proportional to
the existing population. The present population is 20 000 and the population 3 months
ago was 8000, What is the value of £7?

(A) -0.916
B) -0.305
(©) 0305
™) 0916

The population of a town is falling at a constant rate, so that after 25 years the
population will have halved, and c;_f =—kP , where P is the population of the town and ¢

is the time in years. What is the value of £?

In0.5
W o5
- n0.5
®) T
In2
© Y
In2
O =5
It is assumed that the number N(¢) of ants in a certain nest at time ¢ 2 0 is given by

N@)= —1-14—-_,— where 4 is a constant and ¢ is measured in months. At time ¢ =0, N(f) is
+e ~

estimated at 2x10° ants. What is the value of 4?
A) 2x10°

®) 2x10°

©) 4x10°

D) 4x10°
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A flat circular disc is being heated so that the rate of increase of the area (4 in m?), after
t hours, is given by % = %m . Initially the disc has a radius of 2 metres. Which of the

following is the correct expression for the area after ¢ hours?

1
A) A=—xt
A 7"

1
B) A=-—nt
® T

[
© A=§m‘ +4x

D) A=%7n‘2+47r

st

A circular metal plate of area 4 cm? is being heated. It is given that % = ) em?/h.

What is the exact area of the plate after 8 hours, if initially the plate had a radius of 6 cm?
A = By 0257
C) 36x ®) 37x

A particle moves along a straight line so that its distance x, in metres from a fixed point
Ois given by x =cost+1, where ¢ is the time measured in seconds. When does the
particle first come to rest?

(A) " seconds
4

®) 7 seconds
2

© —3:;5 ‘seconds

D) %7—[- seconds

A particle moves along the x-axis with acceleration 37~ 2. Initially it is 4 units to the
right of the origin, with a velocity of 2 units per second. What is the position of the
particle after 5 seconds?

(A) 37.5 units to the right
(B) 37.5 units to the left
(C) 51.5 units to the right
(D) 51.5 units to the left
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73 The displacement, x metres, from the origin of a particle moving in a straight line at any
time (r seconds) is shown in the graph.

Py
8+
4.__
— /I\' >t
M 12 16
41

When was the particle at rest?

GY)
®
©
®)

t=45and r=11.5

t=0
t=2,t=8 and t=14
t=15and 1 =8

74 A particle is moving in a straight line, starting from the origin. At time ¢ seconds the
particle has a displacement of x metres from the origin, velocity of vms” and

acceleration of ¢ ms®. The displacement is given by x =¢—2log, (t2 + 1). Which of the

following is the correct expression for the velocity v?

)

2
241
4¢

v=1-

©

D)

41
y=fo—i
241

4t

vefo——
2 +1

75 The acceleration of a particle moving in a straight line is given by the formula
a =12t +6 . Initially the particle is at x =5 metres and the initial velocity of the particle
is -36 m/s. When is the particle at rest?

A)
®)
©
®)
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76 A particle moves along a straight line about a fixed point O so that its acceleration,

ams?, at time ¢ seconds is given by a=4cos (2t + %) . Initially the particle is moving

to the right with a velocity of 1 ms™ from a position —\/5—3— metres to the left of O. Which

of the following is the correct expression for the velocity of the particle after ¢ seconds?

. w
(A) v= 2sm(2t+gj
B) v=2sm( 6]
© v=4s1n(21‘+76r)

(D) v=4sin 2t+%
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A=10e™"
3.6 =107
e =036
65 | —sklog, e =log, 0.36
log, 0.36
=Bl
=0.2043302495 ~ 0.204

k

1 Mark: C

P =8000¢"
20000 = 8000¢*°
k=25
66 3klog,e=1log,2.5
_log, 25

3
=0.305430244 ~ 0.305

k

1 Mark: C

—kt

Exponential decay P = Fje

‘When ¢ =25 then P =%

Iy
_t0 -kx25
F=-—Fe

2
67 | aw_1
2
Ine™®* =1n0.5
25k =In0.5
In0.5
—25

k=

1 Mark: A

A
1+e

A
1+¢
A=4x10°

N =

=t

68 2x10° =

1 Mark: C

A=mr? =ax2* =dx m?
A= Jlmdt When t=0,d=4x 47r=i7r02+c
8 16

69 c=4r

b2
=—7t +c
16

Hence 4= i71'1‘2 +47

1 Mark: D
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70

A=mr’ =zx6* =367 cm?

A= " When =0, d=36z 367 =——n0+c
R EVY 64

=im‘2+c c=367
64

Hence A= i7rtz +367
64

=L7r><82 +367 =37x
64

1 Mark: D

71

Particle comes to restif v=0
dx
v=""
dr
0=—sint+1
sinz =1

T
t =— seconds
2

1 Mark: B

72

a=3t-2

2
v=3L—2t+c
2

When ¢ =0 then v=2

_3x02

2 —2x0+corc=2

2
y=2 o4
2

. t} )
X=——t"+2+k
2
When =0 then x=4

3
4=%—02+2x0+k ork=4

t3
x=——1+2t+4
2

When =5
53
x=7—52+2x5+4

=51.5 units

1 Mark: C

73

Particle at rest if v=0 (stationary phoints of the curve)
t=45and t=11.5

1 Mark: A
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x=t—210ge(t2+1)

v=1— x 2t

2
241

1 Mark: B

75

a=12t+6
V=646t +c
When ¢t =0 then v=-36
—36=6x0*+6x0+c or c=-36
v =62 +6t-36

=6(t+3)(r-2)
Particle at rest (v=0) when ¢ =2

1 Mark: C

76

v=.[4cos 21‘-!—Z dt
6

=251n(2t+£)+c
6
When t=0,v=1

1=23in(2x0+%)+c
c=1—251n[2x0+%j=0

" v=23in(2t+£j
6

1 Mark: A
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