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Question 1

(a) Evaluate the following and express the results in the form a + b

(i) (8 —2i)(—4+ 3) [5 marks]
(ii) E:_ _EZZ- [5 marks]

(b) Find the equations of the following lines and express your answer in the form
y=mzI+c

(i) Line through (—1,4) which is parallel to the line through (1, 1) and
(2,3) [5 marks]

(ii) Line through (-1, —2) which is perpendicular to the line

2z +3y—4=0
[5 marks]

Question 2

(a) (i) Given that sinA = % and cos A is negative.
Find sin2A and tan2A [5 marks]

(ii) Prove the following identity

2tand

m = 2sinfcosf
[5 marks]

(b) (i) Find the equation of the parabola with focus F(—4,0) and directrix
z=2 [5 marks]

(ii) Find the centre and radius of the following circle

2 +y?—4z-8y—16=0
[5 marks]
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Question 3

(a) (i) Find the first five terms of the infinite binomial expansion

(14 2z)~2
[5 marks]
(ii) Find the middle term of the binomial expansion
(2z2 + l) ’
T
[56 marks]

(b) Find the centre, vertices, foci, eccentricity, equations of the directrices for
the following hyperbola and sketch the curve.

4z — 5y? — 162+ 10y +31 =0
[10 marks]

Question 4

(a) Given the following matrices

A=(_23 _51) A=(-51 2)

1 3 -2 9 6
cC=| -1 0 D=}| -3 3 4 E=(g "12 ‘51)
4 =2 2 -2 1

Compute

[10 marks]
(b) Use mathematical induction to prove that
(i) 1+3+5+--+(2n—1)=n? [5 marks]
(i) 2.2' +3.22 +4.23 + -+ + (n+ 1)2" = n2n+! [5 marks]
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Question 5
(a) (i) Use Cramer’s rule to solve the following
2r+8y+2z = 10

—z+4+3y+2z = -2
dz+4y—52z = 4

(ii) Use Gaussian Elimination to solve the following

z1+zo+z3 = 3
4zy + 529 +3z3 = 11
5z1 +5z9+2z3 = 7

[10 marks]

(b) Find the distinct sixth roots of —64, leaving all your answers in the form
a+b

[10 marks]
Question 6
(a) (i) Use long division to find the quotient and remainder
(4z* — 2% — 62 — 9) + (22° ~ z — 3)
[6 marks]
(ii) Use synthetic division to find the quotient and remainder
(2 =722 =132+ 3) + (z + 2)
[6 marks]

(b) Prove the following identities
(i) (tan @ + cot 8)(cos 8 + sinf) = csc§ + secd [5 marks]
(ii) secz — sinztanz = cosz

[5 marks]
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Question 7

(a) (i) Find the centre, foci, directrices and the end points of the major and minor
axes for the ellipses

[7 marks]

(b) A hyperbola has foci at (0,0) and (0,4) and passes through the point
(12,9). Find the equation of the hyperbola.
[8 marks]

(c) Compute (1 + )?° using deMoivre’s theorem.
[5 marks]
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