SPECIALIST MATHEMATICS

Units 3 & 4 — Written examination 1

TSSM

Creating VCE Success

(TSSM’s 2012 trial exam updated for the current study design)

SOLUTIONS
Question 1
Since tan™(x—20) e(—%, %j then
1, 27 (1 #n 27 1 n 2« 5z 11z (M1]
Stan (X—20)+ = €| Sx—S4—, Sx+ = |=| =, =
2 3 2 2 3 2 2 3 12 12
Therefore,
5 11z
1tan‘l(x—20)+2—7[=p pe(—oo, %}U{ij
2 3 has no solutions when [A1]
Question 2
(x-1)° X2 —2x+1 X 1

a y=— L oy=" "= 14~ Al

y 2X y 2X 2 2X (ALl
b. The x-interceptis (1, 0) and the asymptotes are yzg—l and x=0 [A1]

&y 1 1 x-1

dx 2 2x*  2x?

2
At a stationary point, > L 0o x=11 [M1]

2x2

Therefore, the minimum and maximum turning points are (1, 0) and (-1, —2)

respectively. [A1]
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Question 3
z= Zﬁcis(—%) andw = 4cis(%) [M1]
From de Moivre’s theorem,
. 3z
N\ CIS(—4)
W . A
ms(} > [M1]
2
. ( Sﬁj
= Cis| ——
4
J
3
Since Arg (Q e(-z, z]= Arg (—j _og X3 [A1]
w 4 4
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Question 4
1 d

f'(x):—x&(5

j
~—
N

1
2x°
4x* -1

4x

1
2X
X2

N

S
X2 (4x2 —1)

1

)

et IR
L Y ) (] iy
|X|4x? -1 2) \2

si |x|— X, x>0
ince |X|= X x<0
1
2 H
f'(x): Xv4x® -1
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Question 5
LTI
dx\ 2 1-x°
1, X
—V°= dx
2 J‘1—x2
u=1-x°
_1du_
2 dx
e _1ilyw
27 u
v: =—log, 1—x2‘+c
Given v(2)=-1
1=—log,|-3+c
c=1+log, |-3|
v’ =1+log, -3/~ log, 1- x*|
=1+|Oge 2—1
X —_

[M1]

J

> [M1]

> [M1]

J

And since v(2)=-1 then v(x)=- /1+Ioge 23 1‘ [Al]
X —

Question 6
a. OB=a+b and AC=b-a

b. If OB L AC
It follows that

Therefore, |a| =|b| as required
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> [MZ2]

[Al]
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Question 7
d 2 2
&(x y+2y*)=0

2xy+x23—y+4yd—y:0

X dx

dy
2Xy +
yd

2 _
—X(x +4y)—0

d_y_ 2%y

dx X’ +4y
When x=1,
y+2y* =6
2y*+y-6=0

(2y-3)(y+2)=0

y=§sincey>0

dy 2><1><§

Therefore, —— =————% =—— and so the gradient of the normal is g

dX 1,43
2

> [M1]

AN

> M1

J

It follows that the equation of the normal is

3 7 7.5
2L (x-1 ——x-=
Y 2 S(X ):y 3X 6
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Question 8
4 (sec’ 0-1) 4tan? o \
[ PV L LY
. c0s” 6 0 COs° 0
z > M1]
=jtan2¢93eczc9d¢9
0 y,
Letu=tan@
d—uzsec29
0=0=u=0
0=0=u=1
Therefore,
3 sec’6-1 1
_"ngzj'md_“dg A
5 Cos° @ , dé
1
=Iu2du
- > M1] [AL}
5]
3 0
1
Question 9

At the point of intersection, X =e* = y =log, e’ =2 [M1]
Also y=1log,x=x=¢’
The required volume, V is calculated as

V= (e )y - [ (e ey )
0 0
= ﬂ_z[e4dy - 7[J2.ezydy
0 0

-sfey] 5[] P ) A1)

= %(:%e4 +1)units3 )
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Question 10
a.

T —4gsin(30°) = 4a
5g—-T =5a—>T =50 —-5a

5g —5a—-2g =4a [M2]
9a =3¢
a=9mrss?
[A1]
b.
59 10g
T=59-5=5g-—=—>=N
: : 3 3
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