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INSTRUCTIONS TO CAI\IDIDATE:

This question booklet consists of 10 questions.

Answer all questions.

The full marks allocated for each question or section is shown in the bracket at the end of
each question or section.

All steps must be shown clearlY.

Only non-programmable scientific calculator can be used.

Numerical answers can be given in the form of rc, e, surd, fractions or correct to three

significant figures, where appropriate, unless stated otherwise in the question.
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LIST OF MATHEMATICAL FORMULAE

Arithmetic Series:

Tn=a+(n-t)d

s,=lDo+(n-fia]

Geometric Series:

T' = arn-l

s,=4:-Ll for r<1
I-r

Binomial Expansions:

(a + b)' = a' +('\n-' u n(')o'- o' +. .. + ( 
n)o'-' 

u' +'.. + b', where n e N and[r] 12) (,J

(t+x)' =7+nx.fuP.'+....MI*dx' +.,. for lxl <1

fr) _ nt

u l.,J-;G:4
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1. Given that g1r _ 3(zr_:), and 7t8v+6x = 64'y Find the values of x and y.

Express
2x +l

(x+2)(x2 -2x+4)
in partial fractions.

[6 marks]

[6 marks]

t7

3. If z, : 4- i and Zz : | -2i, find rr-1. Expressthe answer inpolarform.
z2 

[6 marksl

The sum of the first n terms of an arithmetic series is !Q"-S). If the second and
2'

fourth terms of the arithmetic series are the second and the third terms of a geometric

series respectively, find the sum of the first eleven terms of this geometric series.

[7 marks]

The quadratic equation x' + k(x +Z) - (* +6)= 0 has roots a and p, where ft is a

constant.

(a) Find a quadratic equation u,ith roots 1
t4

[5 marks]

(b) Find a2 + p2 rnterms of k. Hence, determine the minimum value of a2+p2.

[4 marks]

Find a cubic polynomiat A(*)= (x + o)(, + b[x + c) satisffing the

following conditions:

thecoefficientsof x'is 1, }eD=0,Q(2)=0, and QQ)=-5.
[4 marks]

A polynomial P(x)=qv' -4x' +bx+18 has a factor (x + 2) and a remainder

(2x + 18) when divided by (x + 1). Find the values of a and b. Hence,

factorize P(x) completely.

[8 marks]

una I in terms of t.
p

v

(a)

(b)

)

4.

f,.

6.
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7. Solve the foliowing inequalities:

x+4 2x-l

l--l(b) l-:-l<2.
lx+41

[6 marks]

[7 marks]

[t a 2'i
!' g. Given thar. A =1,2 t ,1, where aandb are constants.

i

i-2 2 b)

8. A sy'stem of linear equations is given as

ax -2y -3:: b

l.r-.y -42: 2

4x * 3,- -22 : 14

where a and & are constants.

(a) F-ind.r and z in terms of a and b using Cramer's rule. [9 marks]

(b) Determine the conditions of a and b for rvhich the above system

(i) has a unique solution.

(ii) has no sciution.

[4 marks]

[+,rl(a) If l;l = -l:. evaluate the determinant of matrix 12 
u 2l using

14 2 b)

determinant properties.

[4 marks]

(h) Giventhat A) -4A:51,wherelisa3 x 3 identitymatrix. Showthat a=2

andb=1.Hence.findA-1.

[9 marks]
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10. Given that /(x) = .L, x*-1 ancl g(x) = - 
1-, 

x+2 .' l+ 2-x

(a) Expand /(x) and g(x) as a series of ascending powers of x up to the term

containing -r'. Hence, estimate the value of (t.O)-' using the first four terms

of g(.x).

[7 marks]

(b) If /rt.r1 = l'(.r) * g(..r), show tliat the coefficient of xn for h(r) is

1

r-l r - .i i-l.n.e. ot^tain the coefficienl of .rl flo. h(x\

[5 marks]
Y

(c) Find the coefficient of .xr lbr l't [3 marks]
8('{)

END OF QUESTION BOOKLET
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