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1. This paper consists of Section A and Section B.
2. Answer ALL questions in Section A.
3. Answer ALL questions in Section B.

FORMULAS FOR REFERENCE

sin(A + B) = sin A cos B & cos Asin B

cos(A + B) = cos Acos B F sin Asin B

tan A &+ tan B

1F tan Atan B

2sin Acos B = sin(A + B) +sin(A — B)
2cos Acos B = cos(A + B) + cos(A — B)
2sin Asin B = cos(A — B) — cos(A + B)

tan(A £ B) =

SiIlA—i—sinB:QsinA;BcosA;B
sinA—sinB:gCOsA‘;BsinA;B
COSA-i—cosB:QCOSA‘;BCOSA;B
cosA —cosB = —2sinA+BsinA_B
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SECTION A (40 marks)
Answer ALL questions in this section.

1. Solve the inequality

rz—1
=221 ="

2. Let n be a positive integer. Let

n

1+2z)" = ZC’?JJT,

r=0
and
p,=]]cr
r=0
Show that

3. By considering the numbers — show that

1 1
12237 n(ntl)’
(n)? > (n+1)" .

4. (a) Let k and n be positive integers. If £ > 1, when (1 + k)" is divided by &,
show that the remainder is 1.

(b) If today is Tuesday, what day of the week is 8% days after?

5. Given that f(x) is odd and g(z) is even. Determine f(x) and g(z) such that
f(z) + g(z) = 2001zv5 — 22 + 29,



SECTION B (60 marks)
Answer ALL questions in this section. Each question carries 20 marks.

6. Let o, 8, and 7 be the roots of
- 222+ -3=0.

Form a cubic equation whose roots are o, 33, 3.

7. (a) Prove by mathematical induction that
n(n+1)
2
for all positive integers n. Hence, deduce the sums
(i) 1+2+32+---—|—n;
(11) 2+3+"'2+(n+1).

1+243+--+n=

(b) Show that, for any positive integer n,

(i) /n(n+1) < mHoth,

(ii) vVn(n+1) > n.
(c) Using the results in (a), (b), show that, for any positive integer n,
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8. (a) Let a, 3,7 be the roots of the equation z3 + 3az? + bx + ¢ = 0.

(i) If a + a, B + a,7 + a are roots of the equation y3 + py + ¢ = 0, show
that

p=b— 3a’
and

qg=c—ab+ 2d°.

(ii) Let y = 2z — &, show that
1
6 3 3
——p*=0.
z2°+qz 27p
(b) Hence solve the equation
r* —62% + 3z — 18 = 0.

END OF PAPER



