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Total Marks — 84
Attempt Questions 7
All questions are of equal value

Begin each question in a SEPARATE writing bookiettra writing booklets are available.

Question 1(12 marks) Use a SEPARATE writing booklet. Marks
-2
(@  Solve >-2. 3
X+3
(b)  Find the exact value afos2x if sinx=+/3-1. 2

(© The graphs ofyziand y =X’ intersect ak = 1. Find the size of the acute angle 3
X

between these two curvesxat 1.

(d) Use the table of standard integrals to fipgec X tan 8dx. 1

1

(e) Using the substitutiom =1+t , find the exact value of ¢ dt. 3

o v1+t

Question 2(12 marks) Use a SEPARATE writing booklet.

(@)  Givena, B,y are the roots of the equati@x’ + 3x* — 2x— 4= (, evaluate

(i) a+p+y 1
(ii) a’+ [+ y? 1

e pointP|2ap,ap”) lies on the parabola® = 4ay
(b) Th intP|2 ) i h bola® =4
(1) Show that the equation of the normal to the cuivith® parabola at the 2
pointP is x+ py = 2ap + ap°.
(i) Find the co-ordinates of the poi@twhere the normal & meets the-axis.

(i)  The pointR dividesPQ externally in the ratio 3:1. Show that the cotoaties
of the pointR are (—ap, 3a+ apz) .

(i)  Find the cartesian equation of the locufof 1
b 11
(© 0] Find the co-efficient ofx® in the expansion ﬁax+—2j . 2
X
(i) If this co-efficient of x* is equal to the co-efficient of ™, show that 2
a-2b=0.



Question 3(12 marks) Use a SEPARATE writing booklet. Marks

. d .
a Find —sin(log, x). 2
(a) ™ (log, x)
(b) ()  Show that(k +1)(k+2) is even for any positive integer. 1
(i)  Prove by mathematical induction thagn+1)(n+2) is divisible by 6 3

for all positive integers.

(© There are three boxés B andC into which different cards are placed without
regard to the order of cards within any box.

0] Find the total number of ways 10 cards may beibtisted so that there 1
are 5 cards i\, 3inB and 2 inC.

(i) Four cards are distributed at random betw&el andC. 3
Find the probability that each box will containedst one card.

(i) Now only three cards are to be distributed betwberboxedA, B 2

andC. Assuming the probability of a card being place@hoxA is 1%

and in boxB is % find the probability that each of the three bowds

contain a card.



Question 4(12 marks) Use a SEPARATE writing booklet.

(@) 0] Find the value of the constaafor which the polynomial
P(x) = x* +2x® - x? -8x —a is divisible byQ(x) = x* - 4.

(i) Hence or otherwise find all real zeros of fhedynomial P(x) with
that particular value d.

(b) Two pointsA andB lie on a circle an@dC is the diameter.
AE is perpendicular to the tangentiat

0] Copy or trace the diagram onto your paper.

(i) Prove thatAB bisectd ICAE.

(c) A function is defined by the equation= 2e+1.
X

0] Describe the behaviour of the function for largsipee and negative

values ofx.

e (x-1°

(i)  Show that— = S
e +af

(i)  Determine the co-ordinates of the stationary ps)ntfithout considering

the second derivative.

(iv)  Sketch the curve showing all important features.

Marks



Question 5(12 marks) Use a SEPARATE writing booklet. Marks

€) Fiona is one of 7 executive members of a travelgaimy. Each year one member
is selected at random to win a round the worldetick

0] What is the probability that in the first 4 yearsr&a will win at least 1
one ticket?
(i) Show that in the first 25 years Fiona has a gredtance of winning 2

exactly 3 tickets than exactly 2 tickets.

(i)  How many years should Fiona work for the travel pany to be 90% 2
certain of winning at least one round the world#éi?

() ()] Forx > 0, show that 2

1 1 1
log, - +log, Z +log, =z +o

is an arithmetic series, and hence find the comdifference.

(i) If the sum of the first ten terms is 440, fitlte value ok. 2
(c) Use the identitysin 39 = 3sind - 4siiéd to solve theequationsin 3 = 2sird 3
for 0<@< 211



Question 6(12 marks) Use a SEPARATE writing booklet. Marks

(@ From the top of a lighthousk, 115 metres above sea level, a container §hifs, 3
seen on a bearing of 13K at an angle of depression 0’10
A yacht,Y is also sighted on a bearing of 22Z0at an angle of depression 0f°23
This is illustrated in the diagram below.

Calculate the distance between the two vesseleadp the nearest metre.

L
N
115 m
P
22C°T
C
S 13T

(b)  The diagram shows a sectoAB of a circle, centr® and radiux metres.
Arc AB subtends an angle & radians aD. An equilateral triangl8CO
adjoins the sector.

C

(1) Write an expression in terms 6f andx for

(a)  the perimeter oOABC. 1
(B) the area 0OABC. 2
(i) Given that the perimeter has the va(lJE— 2\/5) metres, show that the 2

areaA is given by
(6-3) (#+V9
(6+3)

(iii) For which value ofg is the area a maximum? Justify your answer. 4

-6-



Question 7(12 marks) Use a SEPARATE writing booklet. Marks

(@) Given % =co< xand y =1 whenx = 0 findy in terms oix. 2

X

(b)  The surface ared of a solid of revolution generated by rotating gaet of a
curve between = a andx = b about thex axis is given by

b d 2
J 21y 1+(—yj dx.
. dx

(1) The curvey = 2J/x is rotated about theaxis. Show that the surface area 2
generated over the intervdl < x < 8is given by

4nj;(x+1)%dx.

(i) Hence find the required surface area. 2

(c) (1) Show that, for all positive integers 2

1+ (14 %)+ (1 x)"+ oot (2 x)" :w

X
(i) Hence, or otherwise, show that for all integars 2, 2
2 3 4 n n+1
+ [ |t = :
2 2 2 2 3
(i)  The polynomiall— x+ x> — x>+ ....+ x*° - x*+ x*® may be written in 2
the form
b, +bw+bw + .....+b W' +b w'
wherew = x+1 andhb,, b, ..... b, are real numbers.

Using the results of parts (i) and (ii) aboveptrerwise, find the value dd, .

End of paper
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