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Section |
10 marks
Attempt Questions 1 - 10

Allow about 15 minutes for this section
Use the multiple-choice answer sheet provided for Questions 1 to 10.

1. Which of the following is the complex number —2 + 2i?

3mi

(A) 2e s
3mi
(B) 2v2e+
© V2e s
3mi
(D)  2v2e 4
2. Which Argand diagram shows the solutions of z°> — i = 0?
Im z
(A). Im 2 (B)
Re z
© me () m 7

Re z
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Re z

Re z
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3. The vector equation of a line joining the points L (1, 3,5) and M (x, y,z ) is

-(e(3)

Which of the following could be the coordinates of M?

(B) (3,11,8)
© GB126)
(D) (B,11,6)
4, Consider this statement about quadrilaterals:

“For all quadrilaterals, if the four sides are equal in length,

then the quadrilateral is a rhombus.”

Which of the following is the contrapositive of the statement?

(A) Ifthe four sides are not equal in length, then the quadrilateral is not a
rhombus.
(B) If the quadrilateral is not a rhombus, then the four sides are not equal in
length.
(C) There exists a quadrilateral such that the four sides are not equal in length and
the quadrilateral is not a rhombus.
(D) There exists a quadrilateral such that the quadrilateral is not a rhombus and
the four sides are not equal in length.
5. Which expression is equivalent to [ tan™1x dx?
x
1.
(A) xtan™"x f Tox? dx
X2
2 fan—1y _
(B) x“tan™"x f Tox2
© g (tan~1x)°
D) S(tan™0) — [
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6. Consider the statement
Ax e RInx =1andx > 2.

Which of the following is the negation of the statement?

(A) IxeRInx#1landx <2
(B) IxeRInx#1lorx <2

() vVxeRInx#1landx <2

(D) vxeRInx#1lorx <2

7. On an Argand diagram, a set of points lies on a circle of radius 3, centred at the origin.
Which of the following defines this circle?

(A) {zeC:zz=23}
(B) {zeC:2z2=9}
(C) {zeC:(z+2)*—-(z—2)* =36}

(D) {z € C:Re(z?) +Im(z?) =9}

8. The angle between the vector x;i + y;j + z;k and the x — z plane is:

(A)

(\/x12+y12+ z1°

?)
i)
?)
7)

(B)

-
© (

(D) sin‘1< X1tz

VX12+y12+2,2

VX12+y12 4242

Vx 2+3/12+ 7%
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9. Which expression is equal to [ sin®x cos?xdx?
cos3x 2cos®x cos’x
A - + - +C
3 5 7
cos3x 2cos®x  cos’x
(B) - + +C
3 5 7
sin®x  sin*x sin’x
< - - +C
3 2 7
sin®x sin*x sin’x
(D) - + +C

10. Inthe diagram, ABC is a triangle such that AC = 2AB and £BAC = Z

3 2 7
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The vertices 4, B, and C are represented by the complex numbers «, f and y respectively.

Which of the following is the correct expression of the complex number y ?

(A)
(B)
©
(D)

C(y)

B(B)

A(a)

0

y=(1+iVvV3)(f-a)+a
y=(1+iVv3)(f+a)—a
V:i(1+i\/3)(ﬁ—a)+a

y=01+iVv3)(a-B)+a

END OF SECTION I
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Section II

90 marks

Attempt Questions 11 - 16

Allow about 2 hours and 45 minutes for this section

In Questions 11-16, your responses should include relevant mathematical reasoning and/or

calculations
Question 11 (15 marks) Use a SEPARATE writing booklet.
(@) Evaluate {292t + 2022,
(b) Consider the complex numbera =1—iand f =—-1-1.
Express the following in the form a + ib, where a and b are real.
i a-p
(i) p?
n 1
(iii) «a 7
) cos(Inx)
(c) Find f . dx
(d) A,Band C are three collinear points with position vectors g, b and ¢ respectively.
Point B lies between A and C with |B_C)| = % |ﬁ| :
Find ¢ in terms of ¢ and b.
(e) Disprove the statement:
‘There exists b € N such that b? + 9b + 20 is a prime number.’
: . x-1 __y-1 _ 3-z _. . :
(f)  Theline [ has equation P - Find the positive value of k for which

the angle between line [ and the x —axis is 1200°.

Marks
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Question 12 (15 marks) Use a SEPARATE writing booklet. Marks
(@) (i) Find the values of 4, B, and C such that: 3

x?% +x+11 A Bx+C

(x+2)(x24+9)  x+2 x2+49

T H find f xz-l-—x+11 2
(ii) ence fin 1D (219) X.
(b) Let P and Q be points representing the complex numbers z;and z, = —2 + 6i
respectively.
(i) IfAPOQ forms an equilateral triangle with arg z, > arg z,, find the 3
complex number represented by P, in the form a + ib.
(i)  Hence find the area of the APOQ. 1
(c) Whatis the value of this integral correct to 2 decimal places? 3

1 X
[
05V2x — x?

(d)  Sketch the region on the Argand diagram defined by |z — 3i| > |z + 2|. 3
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Question 13 (15 marks) Use a SEPARATE writing booklet. Marks
(a) Use integration by parts to find [ e*sinx dx. 3

(b) The diagram OABC below is a right triangular pyramid in which
|04| = 10, [0B| = 20 and |0C| = 10, and LAOB = £LA0OC = 2BOC = 90°.

VA

NOT DRAWN C
TO SCALE

A
x

The unit vectors i, j and k are parallel to 04, 0B and 0C respectively.

The points R and S are the midpoints of AB and BC respectively.

(i)  Determine the vectors OR and 0S in terms of i,jandk. 2
(ii)  Calculate, to the nearest minute, the angle between OR and 0S. 2
(iii) Find the exact length of the perpendicular from R to 0S. 2
(c) 'mnk’ represents a three-digit number, where m, n and k are the 1st, 2

2nd and 3rd digit respectively. If m + n + k is divisible by three,
show that mnk is divisible by three.

(d) Ifx=1-2iisarootofx3+ px?—x + 15, find p if p is a real number. 2

(e) Prove by contradiction that there are no positive integers p and q, 2
such that 4p? — g% = 25.
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Question 14 (15 marks) Use a SEPARATE writing booklet.

(@)

(b)

(©

(d)

A sphere has a centre at (3, —3, 4) and its radius is 6 units.

1 2
Aline has equation r = (5) + A (—1).
4 -1

(i)  Write down the vector equation of the sphere.

(ii) Determine whether the line is a tangent to the sphere,
clearly justifying your conclusion.

For positive real number, x, y and z:

1
(i)  Show thatx + " = 2.

3 1 1 1
(ii) Hence show that (x + y + z) (; + > + ;) > 9.

T

1
—cos @

3
Use the substitution t = tang to evaluate f 3—d9.
0

Leave your answer correct to 2 decimal places.

Let n be a natural number. For each of the following statements, decide whether
itis true or false. If true, give a proof. If false, give a counter example.

(i)  Ifnisamultiple of 4 then so is n?.

(ii)  Ifn? is a multiple of 4 then so is n.

Marks
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Question 15 (15 marks) Use a SEPARATE writing booklet. Marks
(@) Find a and B given that z% + 6z — 4V2i = (z — @)%(z — ). 3

(b)  Use an appropriate trigonometric substitution to show that

x? 9 x X
—Zgin 12 —=49— 2
f\/9_2 dx Ssin 2 —2 9—-xc+C. 3

(o) Lines 1; and I, are given below, relative to a fixed origin O.

L r() = (—9£+ 105) +y(2£ +j- k)

l,: r(t)z(3i+j+17k)+,u(3i—j+5k)

where y and yu are scalar parameters.

(i) Line l; meets line 1, at the point A. What is the position vector of point A. 3
(i) Point B has position vector 5i + 7j + 3k. Does B lie on either line? 2
2 cosné

(d () Showthat(l+itan8)"+ (1—itanf)" = ,where cos8 #0,n € Z*. 2

cos™@

(i) By using the resultin part (i), and by letting z = i tan 8, show that the roots of 2
(1+2)?+(1—-2)?%=0arez= iitang.
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Question 16 (15 marks) Use a SEPARATE writing booklet. Marks
) d
(@) () Show thata [(14+x)In(1+x)—x] =In(1 + x). 2
Consider the reduction formula I,, = f01 x"In(1+ x)dx forn=0,1,2,... .
1
(ii) Showthat(n+ 1)I, =2In2 — 1" nl,_q, n=12... 3
(iii) Hence evaluate 41;. 2
(b) Letthe complex number a = %ei 9  where 6 is real.
(i) Show that the real part of the series 3
256-16 30
1+-a3+-ab+-a+..is =
2 4 8 257 -32cos 30
(ii) Find an expression for 2
1 . 1 1 : :
— Sin 30 + — sin 60 + —sin 96 + ... in terms of sin 36 and cos 36.
2 28 212
(c) Ford,aninteger whend > 1, show that:
i . < : 1
O =<z
ii Noting that 1 ! 2
(ii) oting that —5— =—-—-—-,

1 1 1 1
showthat =+ —=+—=+:--+—< 2asn — oo.
12 22 32 n2

END OF EXAMINATION
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