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Section I: Objective Response 

Mark your answers on the multiple choice answer sheet provided by shading the correct box. 

1. One solution to the equation x 4 6x 3 + 26x 2 46x + 65 = 0 is x = 2 - 3i. 

Another solution is: 

(A) 1- 2i (B) -1 2i (C) -2-i (D) - 2 + i 

2. What restrictions must be placed on p if a, /J, y are the three non-zero real 

roots of the equation x 3 + px -1 = 0 ? 

(A) p > 0, p is real (B) p < 0, p is real 

( C) p ~ 0, p is real (D) p :::;; 0, p is real 

3. Consider the two statements: 

1 
dx J1 

dx 
I: [ l+xn < o l+x11+1 

i[ i[ 
- -
2 2 

II: J-Jsinx dx = J-Jcosx dx 
0 0 

Which of following is true? 

(A) Neither statement (B) Statement I only 

(C) Statement II only (D) Both statements 

4. The polynomial equation x 3 +4x2 -2x-5 = 0 has roots a,jJ,y. 

Which of the following equations has roots a 2
, /J 2

, y 2 ? 

(A) x 3 -20x 2 -44x-25 = 0 (B) x3 -20x2 + 44x-25 = 0 

(C) x 3 -4x2 +5x-1=0 (D) x 3 + 4x 2 + 5x -1 = 0 

1 

1 

1 

1 



5. Which of the following is an expression for 

. I X-3 
(A) sm- (--)+c 

2 

x-3 
(C) sin-1 (--)+ c 

4 

f dx , 7 .J7 -6x-:c 

• _1 x+3 
(B) sm (--) + c 

2 

. I X+3 
(D) sm- (--) + c 

4 

6. The shaded area in the Argand diagram below could be described by which 
y 

pair of inequalities? 3 -

2 -

1 

1 

(A) /z -1/::;; -v'2 and O::;; arg(z -i)::;; 1r 
4 

(B) /z-1/::;;-v'2and Q::;;arg(z+i)::;; 1r 
4 

(C) /z-1/::;;land O::;;arg(z-i)::;;ff 
4 

(D) 

7. The region bounded by the parabola y = x 2 and the x-axis between x = 0 and 

x = 1 is rotated about the line x = 2 to form a solid of volume V. 

Which of the following is an expression for V? 

I I 

(A) 1[ I (I - x )2 dy (B) 1[ Io 2 - x2) dy 
0 0 

(C) 
I 

1[ J [C2-x)2-1
2 ]dy (D) 

I 

1[ I ~2 -c2-x)2 ]dy 
0 0 

1 



8. Which of the following is equal to J sin 3x dx ? 

1 . 4 
(A) -sm x +c 

4 

1 :J 
(C) -cos x--cos· x +c 

3 

1 3 
(B) - cos x + - cos x + c 

3 

1 3 
(D) cos x--cos x +c 

3 

9. The equation of the tangent to the ellipse x = 3 cos(), y = 2 sine at the point 

1[ 

where () = - is: 
3 

(A) 6fix-4y-Sfj =0 

(C) 2x+3fiy-l2 = 0 

(B) 2x - 3fj y - l 2 = 0 

(D) 6fix+4y-Sfi =0 

10. P( 4, 25) is a point on the rectangular hyperbola xy = 100. 

The tangent at Pcuts the hyperbola's asymptotes at Qand R. 

The area of !iOQR (where Ois the origin) is: 

(A) 200.Ji u 2 

(C) 100 z/ 

(B) 2-fso u
2 

(D) 200 u
2 

1 

1 

1 



Section II: Short Answer 

Question 11 (15 marks) Commence a NEW page 

3 

(a) Evaluate f sec
4 x tan x dx 

0 

f dx 
(b) Find ~ ? 

x- -8x+ 25 

(c) 

9 +x-2x2 

(i) Resolve 1 into partial fractions. 
(1-x)(3+x-) 

(ii) Hence find 
9+x-2x2 

-----dx 
(1-x)(3+x 2

) . 

1[ 

x f2 1 
(d) Use the substitution t=tan(-) to evaluate dx 

2 1[ I- cos x 

(e) 
a a 

(i) Prove that f f(x)dx = f f(a-x)dx 
0 0 

1[ 

(ii) Hence evaluate f x sinx dx 
0 

-
3 

3 

2 

2 

2 

3 

1 
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Question 12 (15 marks) Commence a NEW page Mark 

(a) Find the square roots of 9- 40i. (Give your answer in the form a+ ib) 2 

(b) Express z = -fi +i in modulus-argument form. 1 

(c) (i) Find the Cartesian equation of the locus represented by 2lzl = 3 (z + z). 2 

(ii) Sketch the locus on an Argand diagram. 1 

(d) Given that z = cosf3 + i sinG, 

(i) Show that z
11 
+z-

11 
=2cosnf3 

(ii) Hence solve the equation 2z 4 
- z 3 + 3z 2 

- z + 2 = 0 

(e) Pis a point in the complex plane representing the complex number z, where 

z satisfies lz - 21 = 2 and O < argz < 1r. 
2 

(i) Sketch the locus described by these conditions. 

(ii) Find the value of the real number kif arg(z- 2) = k arg(z2 
- 2z). 

2 

3 

1 
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Question 13 (15 marks) Commence a NEW page 

(a) Let .f(x) = -(x-3)(.x + 1). The graph shown below depicts y = .f(x): 

On separate diagrams, sketch the following graphs without using calculus. 

Indicate any asymptotes, intercepts or other important features. 

(i) y = f (jxj) 

1 
(ii) y=

f(x) 

(iii) y = ef(x) 

(iv) y 2 = f(x) 

(b) 

(i) State the domain and range of y = cos-1 (ex) 

(ii) Without using calculus, sketch the graph of y = cos-1 (ex), showing clearly 

any intercepts and the equations of any asymptotes. 

(c) For the curve defined by 3x2 + y 2 
- 2xy - 8x + 2 = 0 find the coordinates of the 

2 

2 

2 

2 

2 

2 

points on the curve where the tangent is parallel to the line y = 2x. 3 



Question 14 (15 marks) Commence a NEW page Mark 

(a) 

(i) If a is a root of P(x)with multiplicity 11, show that a is also a root of 

P'(x) with multiplicity n-1. 1 

(ii) Given P(x) = 2x 4 + 9x3 + 6x 2 
- 20x- 24 has a triple root, factorise P(x) 

into its linear factors. 

(b) Using the method of cylindrical shells, find the volume generated by revolving 

y2 x2 

the area bounded by the lines x = ±2 and the hyperbola 9 - 4 = 1 

about the y-axis. 

( c) The diagram below shows a cross-sectional slice of a solid whose base is the 

region enclosed by the circle x 2 + y 2 
= 4. 

Each such cross-section is an equilateral triangle. 
Find the volume of the solid. 

(d} Suppose that P(x) = x4 -2x3 + 3x2 -4x + 1 and the equation P(x) = 0 has 

roots a,/J,y,<5, 

(i) Show that a 2 + /32 + y 2 + 6 2 
= -2 

(ii) Hence prove that the equation P(x) = 0 has precisely two real roots. 

3 

4 

3 

2 

2 



Question 15 (15 marks) Commence a NEW page Mark 

5 5 
(a) P(S P, -) and Q(Sq, -) , p,q> 0, are two variable points on the hyperbola 

p q 

xy=25. 

(i) Derive the equation of the chord PQ. 2 

(ii) State the equations of the tangents at P and Q. 1 

(iii) If the tangents at P and Q intersect at R, find the coordinates of R. 2 

(iv) If the secant PQ passes through the point (15, 0), find the locus of R. 2 

x2 y2 
(b) Points P and Qare the endpoints of a focal chord of the ellipse 7 + b 2 = 1. 

If the parameters at Pand Qare ()and¢ respectively, show that the ellipse's 

sin(B-¢) 
eccentricity is given by e = . e . ,/,. 

sm -sm'f/ 

( c) A sequence of numbers T;1 , n = 1, 2, 3 ... , is defined by T.. = 2, T2 = 0 and 

T;1 = 27;,_1 - 27;,_2 , for n = 3, 4, 5 ... 

f;:;)11+2 11.JT 
Use mathematical induction to show that T;, = ( '\/ L cos 4 , n = 1,2,3 .... 

3 

5 



Question 16 (15 marks) Commence a NEW page 

(a) 

c f/oT TO Sc/lLE 

A 

P-----~R 

Q Re 

The points A, B, C, represent the complex numbers z1, z 2 , z3 respectively. 

The points P, Q, R, represent the complex numbers Wi, vv2 , w3 . 

W 2 -w1 
then prove that MBC is similar to !lPQR. 

W3-W1 
3 

(b) ABCD is a cyclic quadrilateral. DA produced and CB produced meet at P. 
Tis a point on the tangent at D to the circle through A, B, C and D. 
PT cuts CA and CD at E and F respectively. TF = TD. 

Copy this diagram into your writing booklet. 

(i) Show that AEFD is a cyclic quadrilateral. 

(ii) Show that PBEA is a cyclic quadrilateral. 

Mark 

2 

3 



(i) 

(ii) 

(iii) 

(iv) 

Apply integration by parts to In to show that In = 2n ] 11 _ 1 

Zn 
Hence show that In = -- ln-l 

2n+1 

1 
Show thatJn = In - ln-1-1 and hence deduce that]11 = -- 111 2n+3 

Hence write down a reduction formula for ]11 in terms of ] 11 _ 1 

END OF EXAMINATION 

2 

2 

2 

1 



;). 015 Ex+en~ion 2 

S'ECT!ol\J .1 - 05'J'EC;iv£ Rf.sfoN~E 
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