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Mathematics
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General Instructions
e Reading time — 5 minutes
e Working time — 3 hours e Attempt all questions
¢ Write on one side of the paper (with
lines) in the booklet provided Class Teacher:
» Write using blue or black pen (Please tick or highlight)
¢ Board approved calculators may be 8/\41' Ee
used Ms Silverman
e All necessary working should be O Mr WEiss
shown in every question
o Each new question is to be started on
a new page.
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Question 1 Marks

(a) Express z = ;-H; in the form a + ib where a and b are real. 2
- 2i

) () Express z=- V3 +iin modulus-argument form. .2

(i)  Hence show that z’ + 64z = 0 2

(c) On an Argand diagram sketch the locus of z satisfying :

) 2T
(1) arg(z——l)=7 2
(i) Rez=|g] 2
(d)
Im (2)
R (z3)
¢
I Q(2,)
P(z,)
Y
W A /
.:;‘ % ;\l Re (z)
0 A(1,0)

In the Argand diagram above, AOQR is constructed similar to AOAP .

Show that

(1) |z3| = |z] z, 2
(’gﬁ) | argz,=argz, +argz, 2

(ii1). What is the significance of these results? 1
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Question 2
(a) Find:
ex
o Ia*

(i) Ix ezxdx

. dx
(iii) I _3\/’_)(-_‘_;

1

© eV [N

—dé
(b)  Evaluate Js5,3c0s50
() () Show that Jfeodx = I fla—x) dx
0
2 cosx — sinx
@ Hence evaluate .[ 1 + sin xcos x
0
Question 3
(a) (1) Prove that if the polynomial P(x) has a root of multiplicity m then
P'(x) has aroot of multiplicity (m - 1).
(1) Find the value of & so that 5x° —3x’ + k =0 has two equal roots,
both positive.
(b) If a, B,y arethe roots of x>+ px+ g =0, find in terms of p and g
(1) _1_ + ._1- + l
a B v
i) a’+py
(c) Use the method of cylindrical shells to find the volume obtained when the region

bounded by the curve y = Jx and the x-axis, between x =0and x =1, is rotated
about the line x =1
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Question 4

(a) (i)  Show that the sum of the distances from any point P on the ellipse
2 2
-{2— +2_ =1 tothe two foci is equal to 2a.
a b’
Gi) If A=-2+3i and B=8+3i verify that |z— Al + lz-Bl =20
is an ellipse on the Argand diagram and find its eccentricity.
(b)  Consider the function y=sin'(sin x)
(1) What is the range?
(i)  What is the period?
(ili)  Sketch the function for — 27 < x <27
(c)
ABC is an isosceles triangle with AC = BC and AB = b. ABCDE is a wedge shape
with height DE = h and length CD = { . Triangle ABC and line DE are
perpendicular to the plane of ABE as shown in the diagram.
Consider a slice of the wedge of height & and depth 8y as in the diagram. The
slice is parallel to the-plane ABC at POR.
(1) Calculate the area of the triangle PQR as a function of y.
(i)  Hence calculate the volume of the wedge.
Question 5
(a) The tangent to the hyperbola xy = ¢’ at the point T(ct, E) meets the x and y axes
t :
at F and G respectively and the normal at T meets the line y = x at H.
) Show that the tangent at Tis x +¢*y =2ct.
(i)  Show that the normal at T is ’x—ty=c(t*-1).
(i)  Prove that FH L HG.
(b)  Given that the roots of the equation x* +ax”* +bx+c=0 forma

geometric sequence, determine the relationship between a,band c.
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Question 6

(a) Marks

24
The diagram is a sketch of the function y = f(x)
On separate diagrams sketch:
0 y=|/&) 1
@ y=s0D 2
(ii1) | y= : 2
S (x)
(iv)  cos”(f(x)) 2
(b) Let z=cosf + isinb.
) Show that z"—z" =2isinn6 2
(i) Expand (z—z") 2
(iii)  Hence show that sin’@ = %(3sin9 ~ sin36) 2

%
(iv)  Evaluate Isin30d9 2
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Question 7 Marks

(a) A particle moving with simple harmonic motion has a speed of 32m/s 3
and 24m/s when its distances from the centre of motion are respectively
3 m and 4 m. Find the periodic time of the motion.

(b) A balloon rises vertically from level ground. Two projectiles are fired 4
horizontally in the same direction from the balloon at a velocity of

80ms' . The first is fired at a point 100 m from the ground and the
second when it has risen a further 100 m from the ground. How far

apart will the projectiles hit the ground? (Use g = 10ms ™)

(c) If y= % (e" —e™” )

(1) Show that x=log,

y e | ;

2
(ii)  Show that (%) -y' =1 2

y+\/ﬁvl' 3

dy
(ili)  Hence deduce that j = log,
2
Jy'+1



Question 8 Marks

(a)

ABCD is a cyclic quadrilateral.
E is a point on diagonal BD such that ZDAE = ZBAC.

Prove that :

(1) ABxCD = ACxBE 3
(il) BCxDA = ACxDE 2
(iii) ABxCD + BCxDA = ACxBD 2

() If I, =[sec" xdx

n-2
(1) Prove that [, = Sec _xtanx . n 21,,_2 4
n—1 n—1

%

(ii)  Hence evaluate Isec6 xdx 4
0






