The Mathematical Association of Victoria
SPECIALIST MATHEMATICS
2008 Trial written examination 1 — Worked Solutions

Question 1

a.z= 6cis(5—ﬂ)
6
5 3
z3 = (6cis(—ﬂn
6
2P = 63cis(5—ﬂ X 3]
6
f:zma{éz)
2
z* =216/ cos 5 +isin S
2 2

2 =216(0 + i)
2 =216i
com=216(0 + i) [A1]

b. There are three solutions of the equation z* = 216i. They are equally spaced around
the circumference of a circle of radius 6. The angle between each solution is

2
3

The remaining two solutions are:

z = 6cis 7 _2n and z = 6c¢is 5_7r+2_7r
6 3 6 3

z= 6cis(£] z= 6cis(—£] [A1]
6 2

SOLUTIONS - continued
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Alternative method of solution
7 =216i

2= 216cis(z]
2
T 3
z= 216¢c¢is 5+2k7r where k=0, + 1

1

-1
z=2163cis 5(% + 2kﬂ) by De Movire’s Theorem

z = 6cis £+2k_ﬂ
6 3

k=0, z = 6cis E)

6
k=1, z=6cis| © + 2_ﬂ) = 6cis(5_ﬂ] (solution given in part a.)
6 3 6

k=1, z = 6c¢is E—z—ﬁ = 6cis I
6 3 2

The two other solutions are: 6cis(£)

6
and 6cis(—£)
2
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Question 2
a. u=1+i

u=rcis(@) where r=+v12+1> =42
and (9:tan(1j:E
1 4

u :ﬁm@ A1)

b. uy = \/Ecis[%jx 2cis(— %]

uvzzﬁcis[g+[_%j]

= 2x/5cis[%j (Al]

C. v=20is(—£)
6
v= 2cos(—£)+ ZSin[—zj ]
6 6

v=4/3-i [A1]

d.  w=(1+i)(V3-i)
uv=ﬁ—i+i\/§+l
w=(V3+1)+(v3-1)i [A1]

e. From b. and d.

v = 2\/§cis(%) = (V3+1)+(V3-1)i
v = 2\/5005(%j+ 2x/§sin(%)i = (V3+1)+(V3-1)i

Equating imaginary components:

242 sin %) =(v3-1)
sin(l ﬁ_l
12

=X [A1]

242

sin(% = g(\/g - 1) or %(\/6 - \/5) (rationalised)
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Question 3

Shape [A1]

==
<<
o @
2 =
28
md
SEi=
n
<

Endpoint coordinates:

f(m) = COSGC(ZJZ’ + %) =

SOXE=—T,

r
3

y-intercept:
Asymptotes:

x=0,
2x +

=-rm, 0, m 21
T 2n
3
_ T
’ 6

4r



Question 4
Using implicit differentiation:
xsin(y) =1
) dy
Lsin(y) + xcos(y)— =0
dx

Q__ sin(y)
dx xcos(y)
Q__tan(y)
dx X

dx 2 2
dy_ 3
dx 6
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[M1]

[A1]

[A1]

SOLUTIONS - continued
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Question 5
a. Finding x-intercepts:

0=x-2

3
4( 2)=x2
8—x

12 =x*(8 —x%)
-8+ 12=0
*-2)x*-6)=0
x=x+2orx==% \/g

.'.m=\/5andn=\/g

e

b. Shaded area = j [X -2

=

N

[ - 2\/_j

N 8—x°

~ :éxz ~23 sin‘l(%ﬂ

- 3—2\/§x§ —[1—2

square units

_ %(@)Z_Zﬁsm—l %HE(I ) ~2y3sin [

3 1
=|3-=2+/3sin™ £ —|1=2+/3sin”"| =
2 2
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3
dx
8—)62}

V6
V2

%

i
i)

[M1]

[AT]

[A1]

[AT]

[AT]



Question 6

1+x
y:j 7 dx
(1-x)
Letu=1-x
du _
dx
dx =—du
u
y= — (—du)
u
1 2
S HNu WP du
2
y=loglul + — +¢
y=log|l —x|+ — +¢, x#1

Wheny=0,x=0

2
0=log,]l -0+ —— +¢
gll =0+ =5

c=-2

2
sy=log/l —x|+ — -2, x=#1
I-x

x=1-u

1+x=2-u

MAV SPECIALISTMATHS EXAM 1/2008 SOLUTIONS

[AT]

[A1]

[A1]

[A1]

Since we are dealing with the part of the function where x = 0, we only need

consider x < 1.

2
Hence solution is y = log, (1 — x) + P 2,

Alternative method of solution using partial fractions:

l+x 4 B
2_1_ + 2
(= 1 i)
l+x=4A(1-x)+B
Letx=1,B=2
Letx=0,4+B=1andso4=-1

1+ x -1 2
dx = d
J(I—X)z ] =)

2
= logJ1 -] + — —c,
1—x

, x#1

x#1

Continued as shown above to find constant, ¢, etc.

x#1

SOLUTIONS - continued
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Question 7

Let u be the vector resolute of ¢ parallel to 5.

) (—i+2~j—k)
gz(g.lg).lg where b =

[A1]

[AT]

[A1]
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Question 8
- - 1
Since OABC is a parallelogram, CB =g and CM = Eg
OM:0C+CM:~+%Q
- 222 1 2 1
OP=—0OM=—|c+—-a|=—c+—-a [M1]
3 30 2 3~ 3
PC=PO+0C=- % +lc~l +Q=—la+lg
3~ 3 3~ 3
[A1]
AP = AO+OP = —qg+ %c+lc~l =—%a+%g:2 —lg+lg =2PC [A1]
3~ 3 3~ 3 373

. AP =2 PC as required.

SOLUTIONS - continued
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Question 9

a. The 10kg mass is moving down the plane.
The component of the weight force parallel to the plane is 10gsin(30°).
Resolving forces parallel to the plane:

10gsin(30°) — 7= 10a
T'=10 x 9.8sin (30°) — 10 x 1.5
T = 34 newtons
b. The m kg mass is moving up the plane.

The component of the weight force parallel to the plane is mgsin(45°).
Resolving forces parallel to the plane:

T — mgsin(45°) = ma

2
34 —mg % % =mx 15

68 — mg~2 =3m
m(g\/5+3)=68
68

=
gN2+3

sa=68,b=2,c=3

[AT]

[AT]

[A1]

[AT]
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Question 10

a. Differentiating the parametric equations.
ax (£ +1)—(2¢) dy -2
i (£ +1) dt (r2+1)2
2
de_ 1ot A1]
i (1*+1)°
.. ody . .
Finding o using the chain rule.
X
& _dy dr
dx dt dx
) *+1)?
@: 2 t 2X( 2) [M1]
dx (t +1) 1-t
dy 2t
dx  t* -1
2x2 4
When r=2, @ = 2%2 _4 [A1]
dc 2°-1 3
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b. Finding the Cartesian equation by eliminating the parameter.

t 1
x: p—
P
x=t 1
£ +1
X=tXy
X
— =t
Y
xZ
T+ 1=F+1 [M1]
y
v’ 1
X'+t T+
2
Y
2 2=y
x+y
y=xity? [A1]
1 1
Yoyt =g
2

(1))

) 1 |
Curve is a circle with centre (0, E) and radius —
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1
c. Sketching circle centre (O, 5] and radius — for 1> 0
Whent=0 x=0, y=1
1 1
Whent=1 x=—, y=—
2 2
Ast— oo, x—0, y—0
Y
2
1
> X
) -1 0 1 2
-1 1
2T

Shape and position [A1]
End point (0, 1) included, end point (0, 0) excluded [A1]
Direction of motion not required

END OF SOLUTIONS





