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Question 1

(a) Prove the following identities

2tané
) —227 _ _ 25ind
(1) T+ tan?0 2sinfcosé
(ii) sec? O csc? @ = sec? @ + csc? 6 * [10 marks]

(b) (i) If P(—8,—15) is on the terminal side of 8, find sin8, cos 8, cos 26.

2
(ii) f sina = —ﬁ and cosa = ig, find cos 2a, sin 2a and tan 2a.

; ° [10 marks]
Question 2

(a) Evaluate the following

@) (-24+13)— (-8 —41)

(ii) (—4 + 35) + (8 — 2i)

(iii) (=1 —4)(~2 + 31)

.y 2+ 3

* e [15 marks]
(b) Write the first six terms of .

(1-22)?

and simplify using the binomial series.
[5 marks]
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Question 3

(a) (i) Find the equatibn of a straight line through (~1, —1) that is parallel to the
line2z+3y+4=0

(ii) Find the equation of the straight line through (0, —4) that is perpendicular
to the liney+2 = —% z—1).

[10 marks]
b) Use mathematical induction to prove that
U h 1 inducti p h,
1 e 1 __.m
1-2 2.3 (n-1)(n) nrn+1) n+l
‘ [10 marks]
Question 4
(a) Evaluate: (v/3 4 1)'2.
[6 marks]
b) Use long division to find the quotient and remainder i
Use long divisi find th i d inder if
(623 —5z% + z—4) + (222 - 2+ 3).
[5 marks]
(c) Use synthetic division to find the quotient and remainder if [5 marks]

(z* +82+2) + (z +1).

(d) Find the three distinct cube roots of 1 leaving your answers in the form z 4 yi.
[65 marks] '
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Question 5

(a) Draw the circle

x2+y2—-6x+2y—-26=0,

indicating its centre and the radius.

(b) Sketch the parabola

y2+6y+2z+5=0,

showing the focus, vertex, axis of symmetry and directrix.

(c) Find the constant term of

1 12
(2$2 + -—2> .
T

Question 6

(a) For the ellipse

z? + 16y% 4 96y + 128,

find the centre, vertices, foci and the directrices. Sketch the curve.

(b) For the hyperbola

472 -3y — 16z — 18y +1=10

find the centre, vertices, foci and the directrices. Sketch the curve.

(c) Prove the following identity

2cot? @

=27
csc2 8

sin 0 — cos @ +

[10 marks]

[6 marks]

[6 marks]

[8 marks]

[7 marks]

[5 marks]
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Question 7
(a) (i) Define the ellipse. [4 marks]

(ii) Find the centre, the foci, and the end point of the major and minor axes
for the ellipse

[5 marks]

(b) A hyperbola has foci at (0,0) and (0, 4). The hyperbola passes through (12, 9).
Find the general equation of the hyperbola.

[7 marks]
(c) Use Gaussian elimination to solve
Ty +2z3+3z3 = 6
22y +5z2+ 23 = 9
Ty +4z9 — 623 =
[4 marks]

#4kaxeck END OF EXAMINATION *++++kx



