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Question 1 (15 marks) Use a SEPARATE writixig booklet.

a) The complex number u is given by (—1 +1 \/3).
Iy} Show that 42 = 27 .
i) Evaluate [u| and argu .

1) Show that u 18 a root of the equzmon u3 - 8=0.

o
-
Pt

fz=xXx+1iy sl\etch on separate axes, the locus of z satis Fy ng
. — 11
) Re g) 71 -

i) BothIm(@z)=2andf -1 < 3.

c) Given that both ¢ and & are real numbers; find their values such that
é —-;-»—- 2t -—d-- - =~ ; ] o o tam - e e
I1+1: 1+2

d)  The pomts P, Q, R and S on dn Argand dlavram represent the complex
numbers a,b,c andd resPectzver '

fa+c=b+d anda—c=i(h- d) find what type of
quadrilateral PQRS is. .- : '
Question 2 (15 marks) Use a SEPARATE writing booklet.
a) Sketch the folleWirig, showing all eslsentizﬂ featm:esl
(1) y = anf B
) sinGx + y) =
Gy y = exl - e"‘x“
' b) ® Dra&v (withe'dt hsing‘ the Calculus) nez# S'ketcﬁvof the emv'vel |
y = x‘.3 = c2x ; \.ivher'e“c..'i.s. apesitiVe,;eﬁstaet. |
Mark c':l.earlny‘ any intercepm A 1 : o 1

(@)  Useyour graph in part (1) to draw neat sketches on separate number
planes of:
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Question 3 (15 marks) Use a SEPARATE writing booklet,

a) Find the following indefinite integrals.

J
{1 : o dx
) f(x + Dix +3) 7
4.5
b) " By ising the substitition ux = 7 -4 éva]uafé“"'{ '

c) 1B Hu, =/ x".sinx dx ,n 22,
0

provethat w, = n (%)"‘1 -n(n — Du,

%] ,?:1

(11)  Hence evaluate f xZsinx dx
0
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Question 4

a’)‘

b)

c)

d)

(15 marks) Use a SEPARATE writing booklet.

’ 2
. " 3 y -
For the hyperbola %6 -5 = 1, find
(1) the co-ordinates of the two foci, .
(1} the equations of the asymptotes
2. B
Explain why —&2 - 4 - = 1 cannot represent the equation

Tanwents 1o the ellipse with the cth
A (2cos 6, sin 0)and B..(“;cus o, s
Show that: 4zan 0.1an o= -1

A and B are variable points on the rectangular hypefbola Xy = ¢?

Y 4

x2°+ 4y 2 = 4 at the points” -

n &) are at right angles to each other:

/

-

) The fan gent at B passes throuOh the foot of the ordmate of A.
jig A .and B have parameters 7y andz,, show that 1, =25

(1) Hence prove that the Jocus of the midpoint of AB x;s a rect‘angular"
' ' 3 .

hyperbola.
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Dmoram not 10 scale.

2




Marks
Question 5 (15 marks) Use a SEPARATE writing booklet.
a) - Prove that both { and ~1 are zeroes of muluplicity 2 of the polynomial
P(x)= x6 —3x2 4+ 2,

Hence express P (x ) 2s a prodnct of irreducible factors over the field of

(1) real numbers 4

{11) compliex numbers . 1
b {i) Assuming the result cos 36 = 4cos 36 — 3cos & and using 3

solve the equation 8x 3 — 6x + | = 0.

& )

the substituﬁom X = cos

(i)  Hence prove that:

\ 27 . 47 . 8
(o Cos == + cos =+ cos 2% = Q 2
) - 9 9 : 9
’7. ; < .
(RN 2T . .- 4T cpm QT
B sec =2 + sec T + sec =6 . 2
b 9 9 9
c) If cand-carebothrootsof x3 + mx2 + nx +h = 0, : 3
showthat mn — h = 0.
° 3
* ’ » *
» <4 - ) ] -




Question 6 (15 marks) Use a SEPARATE writing book[et.

a)

- (®)

The base of a solid is a right-angled triangle on the horizontal x x~y plane;
bounded by thelines y = 0, x = 4 and ¥ = x. Vertical cross-séctions
of the solid, parallel to the " Y —axis, are semicircles with their dlameter on the

base, of the solid as shown in the anoram below.
Fwd the volume of the so‘*d .

Diagram not to scale

The area bounded by theline y = 4 - 2)& the A —axis and the y —axis,
is rotated about the line x = 4. : '
By using the method of cyhndncal shells ﬁnd the volume formed =

Given that fora particular value of x that sin~lx, cos~lx and

sin =11 — x) are acute

1 Show that: sin (sin~ix — cos—x) = 2x2 — 1.
. . . . N

(11) Solve the equation:  sin~'x — cos=lx = sin~ (1 — x )
9 .
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Question 7 (15 marks) Use a SEPARATE writina booklet.

a

=)

~—t

J.

A particie is attachcd to one end of a ight suing. The other end is tmed
The partxcle moves in a horizontal circle (below the ﬁxed point) with a speed

of 2m sec=1 and the string makes an angle of size tan‘ }(~—) with
the ‘\?emccd : P ‘-“»

Show that the length of the $tring is approumatcxy 25 metres.
-2

Take g as 10m sec

A particle of unit mass moves in a straight line with variable acceleration

(E2 -v)msec—2, where v msec~!isthe velocity at time 7 and

'\

v > 0, and x is the displacement.
Ifwhent =0, x = Oandy = 2msec-!,
(D Find an expression for the velocity of the particie at time ¢ sec .

(i)  Find the limiting velocity of the particle:

(11)  Find the displacement of the particle when v = 3m sec — 1.

Marks
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Question § (15 marks) Use a SEPARATE writing booklet,

a)

Diagram not to scale.

The above ﬁoure s acy sclic cuadnlateral K is the point on RP such that
angle POK is equal to an°1€ SOR. .
Let angle SOR = x0 and

(i)  Show tbat manvle PQS is similiar to tnanale KQOR and that the triangle
' POK S sumhar to tnantrie SQR _

) - Hence show that PR SO = PO SR+ PS. OR
b) Prove by Mathemaﬁcallnduct:on that: "

n_" . )
_Z sin ((7r = 1)9) = Sin ”9 _, wheren is a positive integer.

szn 6 .
3

c) For the fol}owmcr statement answer true or fai Vmc a reason for your
‘ answer.

Forn =1, 2, 3, ... —dx < _dx_
. 0 1+ xn g 1+ xn+l

9
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