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e Attempt Questions 1-10
e Allow about 15 minutes for this section

Section |1

90 marks

e Attempt Questions 11 - 16
e Allow about 2 hours 45 minutes for this
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Section | 10 marks

e Attempt Questions 1 — 10

e Allow about 15 minutes for this section

e Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10
e Each question is worth 1 mark

o,

1 Ifw= ZCiS% and z = 4cis§, what is the value of wz?

(A) -4(1+i\/3)
B) -4(1-iv3)
(C) 4(1+i\/§)
(D) -4(~/3+1i)

2 The polynomial P(x) = 2x> +5x° + 6x + 2 has factors 2x +1and x +1-i. Whatis
the third factor of P(x)?

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

D) x-1-1i

3 Let z=4+; and w= 3-2i.

What is the value of z w ?

(A) 10-11
(B) 10+11
(C) 14-11i
(D) 14+11



4 Which of the following is an expression for (‘) cotxdx ?

(A) In(tanx)+c
B8) In(cosx)+c
©) In(sinx)+c

(D) In(cotx)+c

5 The region bounded by the lines x=1, y=1, y=-1 and by the curve x=-y*. The

region is rotated through 360° about the line x =2 to form a solid. What is the correct
expression for the volume of this solid?
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(A) V :J:llﬂ y* —4y° +3)dy

(
B) V= x(y +ay +3)y
© V=] z(y -ay*+a)y
(

(D) V :fln y4+4y2+4)dy



The polynomial P(x) = x° —3x* +4x3 - 4x% +3x—1 has x =1 as a root of multiplicity 3 and
x =i as a root. Which of the following expressions is a factorised form of P(x) over the
complex numbers?

(A) P(X)=(x+D3(x-1(x+1)
(B) P(x)=(x-1D>(x-1)(x+1)
(C) P(x)=(x+D3(x—i)(x+i)

(D) P(x)=(x—1)3(x—i)(x+i)

7 If f(x)=2x*cos™2x, then f'(x)=

—-8x
1-2x?
—8X

B
® J1-4x3

—4x°
(©) :
1-2x

(A)

:

+4Xcos ™ 2x

:

(D) - +4xc0s™ 2X

2

S
-bxm
=

X

e

1+e* dx?

8 Which of the following is an expression for j

(A) e‘tan'e*+c

(B) e*tan'e+c



9

10

The polynomial equation x> —3x*> —x+2=0 has roots ¢, £ and y.
Which of the following polynomial equations have roots 2a+ f+y, a+2f+y and
a+pf+2y?

(A) x*—12x* +44x—-49=0
(B) x*—6x*+44x—-49=0
(C) X*+3x*+36x+5=0

(D) x®+6%x°+36x+5=0

FSTES]

Not to Scale

/ .

-1 3

The diagram shows the locus of points z in the complex number plane such that

arg(z—-3)—arg(z+1) =% . This locus forms part of a circle. The angle between the

lines from -1 to z and from 3 to z is %as shown. The coordinates of the centre of the

circle are?

&5
N

(A) (1

End of Section |
Section Il commences on the next page
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Section 11 90 marks

e Attempt Questions 11 — 16

e Allow about 2 hours and 45 minutes for this section

e Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing
booklets are available.

e In Questions 11 — 16, your responses should include all relevant mathematical reasoning
and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

@ The graph for y= f(x) is shown below.
}J

Not to Scale

. 1 X
V) eoooe—— _
y=-1
x=1

On the separate answer sheet provided at the end of the question paper,

sketch the graphs of the following:

(i) y? = f(x) 2
@ |y|=fx 2
(i) |y|=f(x) 2

Question 11 continues on the next page



Question 11 continued

(b)

(©

(d)

If z=2-1i,

Q) Find 1 in the form a+bi.
Z

(i) Find the real numbers p and g such that pz +ﬂ =1.
4

Use De Moivre’s theorem to evaluate (l+ i)7 + (l— i)7 )

If | Z2—2—i |= 2, find the maximum and the minimum values of | z |

End of Question 11

Question 12 commences on the next page



Question 12 (15 marks) Use a SEPARATE writing booklet.

@ Sketch the locus of z for each of the following:

()  2(z+2)-5i(z—2)=20

.. T 1 V4
(i) " < arg(;j < 3

(b) If 1, w, »? are the three cube roots of 1, evaluate

i) (+o)
(i) a)2+a)+1+£+i2.
0 @
(© Q) If k is real, over R, explain why x°+k =0 must have one real root,

but x® +k =0 need not have any real roots.

(i) Find the roots of x°+1=0over C

(iii)  Factorise x®+1 over the real numbers.

End of Question 12

Question 13 commences on the next page



Question 13 (15 marks) Use a SEPARATE writing booklet.

(@)

(b)

(©)

(d)

(€)

Find I xsin(x* +3) dx

1
2

Using integration by parts, evaluate I cos ™ x dx
0

e2x

2 X
Using the substitution U~ =¢€" +1 find j —— dx
ing the substituti | —

_ dx
Find | 252

) x2+x—4dx
Evaluate . “x_2

End of Question 13

Question 14 commences on the next page



Question 14 (15 marks) Use a SEPARATE writing booklet.

@ Thecurvesy=k—x> and y= 1 intersect at the points P, Q and R where
X

X=a, pand y respectively.
Q) Find the value of a+ f+y .

(ii)  Show that the monic cubic equation with roots «?, 4% and 72 is
X3 —2kx® +k*x—1=0

(iii)  Hence or otherwise find the monic cubic equation in terms of k,

with roots iz iz and iz .
o Y
. . X—2
(b) Q) Calculate lm( N 4)
(i) Sketch the graph of y = ;_24 indicating any special features.

(© A solid has as its base as the parabola y = X in the XY plane with 0< y<9.

Cross sections taken perpendicular to the Y axis are squares.

Determine the volume of this solid.

End of Question 14

Question 15 commences on the next page
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Question 15 (15 marks) Use a SEPARATE writing booklet.

(@)  Forthe curve y=cos™(e")
Q) State the domain of the function.
(i) Find any intercepts, equations of vertical tangents and asymptotes.

(iii)  Sketch the graph showing the above features.

(iv)  State the range of y =cos™(e").

Im(z)

(b) \

Not to Scale

Re(z)

[

In the diagram, OABC is a parallelogram with | OA | = %| oC |.

B3

The point 4 represents the complex number —%+7i .

If ZAOC =60°, what complex number does C represent?
Give your answer in the form x+yi.

(© Q) Simplify cos(A—B)—cos(A+B).

(i) Hence find j sin6xsin2x dx.

Question 15 continues on the next page
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Question 15 continued

(d) A solid is formed by rotating the region enclosed by the parabola y* = 4ax,

its vertex (0,0) and the line x =a, about the x axis as shown in the diagram.

By using the method of cylindrical shells, prove that the volume of the solid
formed is given by V = 27a® cubic units.

End of Question 15

Question 16 commences on the next page
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Question 16 (15 marks) Use a SEPARATE writing booklet.

(@)

(b)

(©

Find the solution to the equation tan™(4x) —tan™(3x) = tan™ (%)

0) Let I, :J cos" x dx

Prove that |, = Lsinxcos™ x + (n_—l) [, -
n

T

2
(i) Hence or otherwise evaluate j cos” x dx.
0

A circle has two chords AB and MN intersecting internally at F.
Perpendiculars are drawn to these chords at A and at N intersecting
externally at K. KF produced meets MB at T as shown in the diagram below.

Not to Scale

Copy or trace this diagram into your writing booklet.

Prove, with reasons, that KT is perpendicular to MB. (Hint: Join AN).

End of Section 11

End of Examination
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Trinity Grammar School
2016 Year 12 Mathematics Extension 2
Task 3 Half Yearly Examination

Answer sheet: Question 11a

Teacher:

BOSTES Number:

O V=r Y

Not to Scale
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x
y=-1
x=1
i) |yl=S(x) y
/ Not to Scale
V/
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— - >X
y=f N y=-




(Question 11a continued)

@) [yl=s(xD 2

> 2

| Not to Scale

/- WP, |,

End of Question 11a

YOU MUST INSERT THIS ANSWER SHEET INTO YOUR WRITING BOOKLET
FOR QUESTION 11
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Solutions

Mark

Comments

Question 13 ¢
1 v 1 4

() Ix sin (x2 +3)dx -—-.5 cos (x2 +3)+c\

(b) Icos" x dx =xcos ™ x—.[x

N

=xcos 'x—-Vl-x2+c¢

1
.'..[05cos‘lxdx=[xcos*lx—wll—x2
g 3
Zo 12 il
- ]-0-

4

J- e* dx :J- (u2 —1)2 2udu

Vet +1 :

u u: -1

= IZ(uz - l)du /

2
=§u3—2u+c vl

=§1/(e"+1)3 ~24e" +1+c¢
=/e* +1 [%(e" +1)—2}+c

= [2 . 4
=.e* +1|—e" ——=
3 3

Resub:

]f\

/

L e

Deduct 1 for no ‘¢’

Full marks to here
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Juestion 13Cont’d

A B 1
+ =—
2x+1 2x-1 4x° -1
A(2x-1)+B(2x+1)=1

| (@) Let

x=l n2B=1 .'.B=-l—
2 2
1 1
= _— n24=1 LA=——
X 3 5 /
1 1
p 2 =3
4x* —1 2x+1 2x-1
] 1
=——In2x+D+—-In@2x-1)+ ¢
4 ot
- —
=lln[2x l]-i—c rr-./
4 2x+1 (3)
x+3
(e) x—2ix2+x—4
x2—2x
3x-4
3x—6
2
2 —
jﬂi‘idpj[ﬁu 2 }dx /
x—2 X -
=%x2+3x+2ln(x—2)+c

4 x’+x—4 1 ! \
I —-—-dx=|:§x2 +3x+21n(x—2):|

I e
x=2 3

=(8+12+21n2)-—(4%+9+2[n 1)

=12§+21n2 /
—— (3)

No reduction for omission
of ‘¢’
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