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‘Attempt all 6 questions.
All necessary working must be shown.

Begin each question on a new page.
Marks will be deducted for careless work or poorly presented solutions.

lim Vx+h—x—h -

d) Find
hA—0 - 2h ,
i
!
) .
¢} Find Té_ in simplest factored form if y=_2x —1)3 (B3x +1}2
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Question 1 (14 marks) — Start 2 New Page Mark:
a) Find the values of g, band cif 2x%+x+4= a(x+1)2 +l;(x +1)+c 3
f —
b) Find the co-ordinates of the point C which divides the join of A(-3, -2) to
B(1, 4) externally in the ratio 1:3. -
In what ratio does B divide CA? . 2
' )
. 3-x \
¢) Find the domainof f(x)=,~— ) 3
[
//
!
/
/
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Question 2 (14 marks) — Start 2 New Page Marks
/ ‘
a) Solve for x: | ‘ L 3
'1
log, x+log2(x—2)=3 \
b) Solve for & where 0°< 8 <360° ~ 6

) cos(é +60° ): %

() 2sin®f—sind-1=0

¢) The rate at which the world’s pollution, P, is changing over time ¢ (years) was
reported by three scientists.

Their results were

dP
1. —=06
dt /
dP 1
2. —== r50) |
ar ¢ ¢>0) /
/
5. L o1 h
dt
Discuss the meaning of each of the above. 3
X . dy . AL . .
d I y= find o in the form {l-x where . is a rational number. 2
1-x ;
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uestion 3 (14 marks) — Start a New Page

b)

¢

o D

A ball is thrown from A at the top of a cliff. This ball follows the path of the

parabola y =60+ 20x—5x* (as shown above) to the ground at D. The line ABis
tangential to the parabola at A and makes an angle o with the horizontal line
AC. [Note: All measurements are in metres].

(i) How high is the cliff?

(i) Find the value of % at A.

(iif) Find o correct to the nearest degree.
(iv) Find the maximum height reached by the ball above ground level.

(v) Find the distance OD where O is the origin and D is on the same horizontal
level as O.

Consider the series 20+10+5+ ...

(i) Find the sum of the first » terms, S, in simplestform.

(ii) Find the limiting sum, S, of the series.

(i) Find the least integer n for which §—S, <0.001

Marks

N
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Question 4 (14 marks) — Start a New Page Marks

a) Prove by Mathematical Induction that 3?" _1 is divisible by 8 for all

integers n=1 4

‘ . . 4-x2

b) Consider the function f(x)= >

' 1-x
(i) Evaluate f(0) 1
(i) Solve forx: f(x)=0 1
|
(iif) State the equations of the vertical asymptotes. 1
(iv) Find the equation of the horizontal asymptote. \ 1
(v) Determine whether f(x) is an even function, an odd function or neither. 1
& \

(vi) Sketch y=f (x) clearly showing all of the above features. 2
(vil) Evaluate f'(2) 2
1

(viii)Find the equation of the tangentto y = f(x) at @, 0)
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Question 5 (14 marks) — Start a New Page

a)  Show that the roots of 2+ (]c —1)x—1=0 are real and distinct for all values of

k where k is areal number.

b) Consider the function f(x)=

=2

2x for 0<x<2
ax®+b forx>2 /

Find the values of ‘a’ and ‘b’ if f(x) is both continuous and differentiable at
x=2

Qe
]
W

4 (Oj"‘ﬂ

A line is drawn through the point (0,-1) with gradient m.

(i) Show that the equation of this line is mx—y~1= 0

(i) If this line is tangential to y = x2 as above, find the value of m given that

m is positive.

Marks
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Question 5 (cont’d) Marks
d
_ a&?W S Srv
) A B c

A load of sand at S is to be distributed equally, along a straight line, to twenty
positions 4, B, C,D.. which are separated by Sm. A is 20m from S .

The worker starts at S and returns to S after delivering to each position. Find:

(i) the distance travelled from S to the 20™ position and then returning to S. 2
/
(ii) the total distance travelled completing this task. / C 2
\
\
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uestion 6 (14 marks) — Start a New Page
a) Consider the function f(x)= (x—2)* for x22

(i) State the range of f(x)

(i) Find f -1 (x) clearly indicating the domain and rangé

b) f

\

i
Water is entering this container at the rate of 1_6 metres’/hour. \\

. 4
When the depth of the water is Am the volume of water is V= Eﬂh3 metres®.

h - )
At what rate is the depth increasing (correct to 2 significant figures) when the

depth is 0.4m?

Marks

it
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Question 6 (cont’d) Marks
? P
2z
P(Rep, op?)
~
Co 2
QReg,eq’)
=2
The points P(Zap, apz) and Q(Zaq, ag* ) are two variable poinis on the
parabola x®=4ay. M is the mid-point of PQ.
(i) Find the gradient of PQ. \ ‘ 1
(i) Show that the equation of PQis y —%—(p-+ q)x+apq =0 1
;
, /
(iif) If PQ always passes through (0,24)
a. Showithai pg=-2 1
b. Show that the locus of M as P and Q vary is the parabola
x*= 2a(y - Za) 3

End of Paper
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