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Write using blue or black pen + Attempt Questions 1-16

* Board-approved calculators may be used
« Al necessary working should be shown in

every question answer sheet provided.
*  AStandard Integrals sheet Is attached on

*  Answer Guestions 1- 10 on the

fast page ¢ Start each of the questions 11-16 In

anew booklet
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SECTION A: Answer these questions on the muliiple choice answer sheet -
provided o
1. Theequation 3x2 + 5y% — 24 = 0 represents
A, Ahyperbola. * -
B. Aparabola.
C. Acircle.
D. Anellipse.
. . . 2 | 1)
2. Find the distance between the foci of the hyperhola: T 5=t
A WZ ‘
B.4vZ1 - ! ,
zm P -
€= [ . The size of < ABC is:
. 42 |
T s . : ) A 94°
i B, 84°
: C. 107°
! D. 106°
3. Findv=8-6i '
g- i3f —3 1 5. Simplify: cos3x — cos7x.
Co1+3f A 2sinSxsin2x /
D. —1-3i . /
: B. 2sin7xsin3x

C. 2co57xcos3x

D. 2cosSxcos2x

6. w is a complex cube root of 1. Find the value of (w + 1)3,

A S : :
B -2 \
C B \
D. -1
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7.z~ 0 (—v3+ i)z. Find the value of argz.

A= .
8 SECTIONB
bRt R
B. T Answer these questions on the writing paper provided. Start each question
in a new booktet.
c 5 : Question 11(Start this question in-a new booklet.)

[

~ 4 K .
D = . : 3) f tJe2 +9dt ' )
- . . V]

1z

. b) dx 2
1 dx 1 dx . . —_
<f I fxz _dr+12 .

0 14x2 40 24x3

1 dx 1 dx
e [EEE
0 1+x2 ¢ 143

) . d
Without evaluating the above integrals, which of the above statements ) f z—r 3
must be true? x:—4r—12

Tonly ' _
Monly x d) f xinx dx 2
TandIT ; .

Neither Inor Il

EowE

"€ f sectrtan®x dx

9. The cubic polynomial 2x* — 5x* — 4x + 12 = 0 has a double root. This - ’ ]

root must be: . /
3 | 7 f) xBdx e 4
A < . 1) Nz using the substitution x = 2tand
B. 3
c Z
D, -2

d
10. Which expression is equal to f WTJ':'E ?

sin12x+ €

loge(2x + VEXZ + 1} + € N

C. i—loge(x+_ ’xz +§)+c

D. :—x«/4x2 F14C

= >

Morfah War Memorial College Year 12 Bxtension 2 Mathematics Pre Trial 2015 Morfah War Memorial College Year 12 Extension 2 Mathematics Pre Trial 2015




Question 12(Start this question in a new boolslet.)

a}

b}

C 2Rl — @n -1y, = @-)

i) Express the complex nurt{herz = 3 + 3+/31 in mod/arg form
if) Hence express each of the following in mod /arg form.

)% '

B #*

1
Ny

The point Prepresents a complex number z in the Argand diagram.
P moves under the condition that:

arg(z—4) —argz = g—

i} Draw a diagram representing this situation.

i) Explain why the locus of P is a semicircle.

i)  Explain why the origin is not included in the locus.

iy}  Ifwisacomplex number that satisfies the above
condition, explain why arg(v — 2) = 2Zargw

N 1 dx
Given that'll.n = fﬂ m B

" .1) Use integration by parts to show that:

n

i} Hence, by letting # + 1 = 3, evaluate 1
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Question 13(Start this question in a new hooklet.)

a}

b)

]

The hase of a certain solid is the area contained by the positive
¥ Y4
branch of the of the hyperbola ’-i—; - y—s— = 1 and its latus rectum.

Cross-sections perpendicular to the X- axis are parabolas with
height twice the width of the base.

i} Sketch this branch of the hyperbola, clearly indicating the
directrix. ‘

if) Find the exact volume of this salid.

1) Show that the roots of the equation x5+ x*+1 = 0 are among
the roots of the equation x° = 1,

" i) Find the roots of the equation x? = 11nmod /arg form and

hence express x® + x* + 1 as the product of three quadratic
factors with real coefficients

i) Show that _[:f(x)d:r = f: fla—x)dx

i) Show J# In(1 + tanx)dx = [3in (1+t2anx) dx

iii) Hence find _fuz ln(i + tanx)dx
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Question 14(Staxt this question in a new hooklet.)

a}
One of the roots of x* + 2x% + 6x2 + 8x - 8 = 0 15 of the form 3
x = ki, where k is a real nuruber. Find all possible values of &,

b} The diagram shows a sketch of the function y = % (0,0} Is & point

of infleckion.
Ve
¥ ){
£l
/-
ER E T A O S | X IS
- | PR T P—
PR T H T
A T H T
< i1 T R i ¥
T 1 : T LT T T T
H H - [ ] H
P T = [ I < B T
1 . H 157 : H
P 3 H e |- T L]
LI 1 - v g
i i ’ T
7 R AL I
| —-+ £~ 1 - 1
——1 & - —t 1
B Fd - A
- - Fill T 1 1!
Y i = 1
T 3 F 4 A 1
L T Y ]
1 s i s B T
s < 1
N T E T
% i H i Y T i I
‘ i I [y T - [l [i g ]
T i N . . H 1 . T
v T T il - 1 1
L - H bl - I H H LI
I 1 5 0 I -
k

i) Ffind the equation of the tangent toy = ::: at (0,0). 2
i)  Find the values of k for which ::;t = kx has 3 real

solutions. 2

= .

iff)  Without using calculus, use the graph of y = -E;ﬁ 1]

sketch on separate diagrams the graphs of:

e¥4i e¥—142
Q) y =25 py=(53) 4
] Zodax . x 4
b 2 = -
Evaluate [# =—— using the substitution ¢ = tan,
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Question 15(Start this question in a new boolklet.)

a)
i) Using the method of integration by parts, show that
1
5 1
JEastnmx dx = —
i} The diagram shows the region contained by the curves:
y = sinizx and y = 2x. The points of intersection of the
. twocurvesare A(0,0) and B G, 1).
¥
A -
++ v |
S
, 2
- il ."\i .
N R o \\ -
TTETTTA R N
NN A N ,
43 AL o5 o Lis
; //l |
. [ o
T Y %

*This reglon is rotated about the Y- axis. Use cylindrical shellsand
part (i) to determine the volume of the solid formed. ([ Leave your
answer in simplified exact form.}

b} i) Show that the equation of the tangent to the ellipse

22 yZ
Pl el 1, atthe point P(acosd,bsind) is
xcos8 + ysing =1

a b

i) The tangent at P meets the directrix at T. Find the
coordinates of T and hence show that < PST = 90°,
where § is the nearest focus. ’

Hi)  @is the corresponding point to P on the auxiliary circle of
the above ellipse (l.e. @ and P have the same x-
coordinate}

Show that the tangents at Pand { intersect on the major
axis of the ellipse.
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Question 16( Start this question in a new booklet.)

a)

b)

.c]

A curve Is described by the parametric equations:

x=t—sint ’

y=1-—cost

Find the equation of the normal to this curve at the point where
} 4

4

1) Draw a sketch of the curve y = i-and show that jl‘m ‘i—x <Vu-—1,
u>1i :

ii) Hence show that 0 < Inu < 2(vit — 1), foru > 1.

nu
iif) Hence show that - ,asu ~» o

Let the points 4; A, Aj.......A¢ Tepresent the 10% roots of unity,
Wi, Wy Wa Wy in the Argand diagram.
i) Explain why the points 4, ...A;, lie on the unit circle.

ii) Provethat wy +wp 4+ +w =0

iily  Pis any other point on the unit circle; .e. F represents
the complex number z = a + b and {z| = 1.
Show that (P4,)* = (z — w){Z—W,) , fori = 1,2,....,10

iv)  Provethat (PA,Y + (PA;)?+ -+ (PA;g)% = 20
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