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2012 VCAA Specialist Mathematics
Written Examination 1

MAY Suggested answers and solutions

Question 1
f62+xdx
x +4
6 X
= + dx
f(x2+4 x2+4)
2 1 . 2x
=3 dx +— dx
fx2+4 2fx2+4

=3tan‘l(§) +%loge |x” +4|+c

Since x* +4 > 0, an antiderivative is

3tan™ (%) + %loge()c2 +4)

Question 2

2cosx=\/§cotx

\/ECOSX

sin x

S.2¢08x =

s.2cosxsinx = \/gcosx
. 2cosxsinx—~/3cosx =0

.. COS x(ZSinx—\/g) =0

Either
cosx=0
T 37
X=... — e
2°2
2
_( n+1)”,n€Z

Alternatively, x = % +nr,n€”Z
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OR
sinx = —
T 27
X = — e
3°3

.'.x=2n;r+%,2mr+2?ﬂ,nEZ

Note : Do not cancel by cos (x), as you will
lose a valid set of solutions.
There are other valid ways of generalizing

your solutions for each alternative such as

sinx =—
2
sx=nr+(-1)" %nEZ

Question 3(a)

P(z)=2-2"-2z-12
P(3)=27-9-6-12
S P3)=0

..z =3 is a solution of the equation

Since the coefficients of the equation are real,
by the Conjugate Complex Root Theorem, we

know that both z = 2cis(2?”) and its conjugate

will both be solutions

Now
.2
z= 2c1s(?ﬂ)

SzZ= 2(cosz—” + isinz—”)
3 3
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i3
2
.'.Z=—1+i\/§

.. the solutions are

.'.Z=2(_71+ )

z=3+0i,-1+i3,-1-i\3

Question 3 (b)

Im(z)
3 =
z=-1+ \gz
l 4
3
| Re (2)
302 -l (N
_]‘7~
z=-1-43i
®.
2k
23]
Question 4(a)
Ra
F, 50kg
<
v509g
Question 4(b)

Resolving vertically

R+ Tsin30° =50g

T
L R+—=50
> g

T is maximum when R =0
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=T =100g
orT =980N

Question 4 (¢)
Resolving vertically
R+ Tsin30° =50g

T
S R=50g-—
& 2

Resolving horizontally
Fr=Tcos30°............ @)

Limiting Friction

Fr=02R
o Fr= O.2(50g—§) ...........
Sub (i) into (ii)
T3 _jog- L
2 10
5\3r 100g T
10 10 10
~T(1+5y3) =100g
_ 100g
1+53

Question 5

y =arctan(2x)
Method 1
X
Sy =tan” (—
y ( 0 5)

LAy 05
Tdx 025+
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Question 5 continued

Ldy 2

Tdx 1+4x7

Method 2

Use & _ Y du

dx du dx

ﬂ= ! 2><2
dx 1+(2x)
Ldy 2

Tdx 1+4x°

Now find second derivative

2

d 2~ 21+ 4x%)2(8x)
X

d’y -16x

A (14 4x0)

2
TV Dy

Usin =
8 dx* dx

-l6x ax(4)
(1+4x*)"  (1+4x%)°
s.—16x =4ax

Sa=-4

Question 6

Differentiate with respect to x

xy” +y+(log,(x-2))* =14
d(xy*) AN d(log,(x-2))* _d(14)

dx dx dx dx

LY+
dy dx dx (x=2)

RIS PO AC i)
dx (x-2)

When x =3 andy =2

2
2, P dy dy 2log(x-2)

dy -2log,(1)-4

dx 1+12
LAy _ 4
Cdx 13
Question 7

Note: y=0,l=x<2

.. Area =j'(x —-1)V2 - xdx

Letu=2-—x whenx=1,u=0
x=2-u whenx=2,u=0
du_

dx

1
s Area = [} (2-u-u?(-du)
I
s Area =[\(u” —u?)du
3 3 1
2u* 2u?

.. Area = -
5

.. Area = z—%
3

.. Area = iunits2
15

Question 8
2x
V=
VI+x?
Method 1
e 2x*
d(—) di—)
q=—2 l+x
dx dx
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Using quotient rule
(1+x%)x4x - 2x* x2x
) (1+x°)
4x
B (1+x%)°

Method 2

Using long division and chain rule

2x? 2(x*+1)=2
a2 at
a= X _ +x
dx dx
d2- 2 )
1 2
Lq=——1F+X
dx
__Ax
(1+x%)°
Method 3
Use a v—v
dx
2x
d(——)
g 2% Vi+x®
\/1+x2 2+ ﬁg_cxz o
Ca= X \/1+x2 )
N (1+x%)
Ay — 4x’
g 1+ x°
1+x°
B 4x +4x° —4x°
(1+xz)2
3 4x
(1+x%)°

Question 9 a
() =(NE +2 =) i+ (2N +2 +20) ]

1 -1
2 2 2 2
Since d2(t +2) )= 4¢(t" +2) then

dt 2

Velocity is given by

y<r)=(tht—
>

Question 9 b

2t)z+( +2)j

Jﬁ

2 +2)]

V= (-Din(

s.speed =

2 +2)

2 2 2
GG
. 4 8 8
.speed = \/(3 \/§+4)+( +\/§+4)

D

Question 9 ¢

+2)J

W) = (= ﬁ F
)= (=D (s

Sy o2
-(5D) & G (D)

+2)]
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Cdy 2423 B

Tde 3 2-23

dy _2(1++3)
Cde 2(1-3)
.@=1+\/§

dx 1—\/§

Question 9 d

Let a = —/3 1+ j where

tand, = -1 HE(%,JT)

Nk

D
]
S|
N

Let
b=1r(0)
b =232i+22]

where

22
22’

s.tand, =1

tand, = =0, E(O,%)

The required angle is the difference between

6, and 6,
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. St &«
.size of angle = — ——
6 4

..size of angle = i
12

Question 10 a i

y = arcsin(6d)

Domain =[-1,1]
£(x) = arcsin(%)

S-l=—=<1

N | =

So-2=x=s2
- Dom f,(x) =[-2,2]

Question 10 a ii

3
£ = \V25x* -1
We need 25x” —1> 0
Consider y = 25x° -1
when 25x% -1=0
1

SoX=x—

5
Graphically

ol
[6)]

(-1
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Question 10 a ii continued Now siné =sin(6, + 6,)

1 ~.sin@ =sin @, cos b, +cos G, sin b,
Now y >0 when x <—orx>— 1 3 3 1
5 5 .sinf = 3 cos(arcsin(z)) + " cos(arcsin(g))

. -1 1
.'.Doma1nf2=(—00,?)U(g,oo) ' 1 V7 337
sinf=—.—+—.——
8 4 4 8
107 57
s.sinf=——="+
Question 10 a iii 32 16

Domain f(x) = Domain f;(x) N\ Domain f,(x)
-+ Dom /() = [-2. ) U(%,2]
B ST sy

Question 10 b

h(x) = f(x)+g(x)

1 1 1
Sh(=)= f(— V=6
(4) f(4)+g(4)
h(l) = arcsin(l) + 3 + arcsin(z) - 3
4 8 [é_l 4 é—l
16 16
3

1 1
.~ h(=) = arcsin(—) + arcsin(—
( 4) ( 8) ( 4)
n0=0+0,
! .3
where 6, = arcsm(g) and 6, = arcsm(z)

as illustrated below

&
1
0 &
J63 =37
4
3
] °
7
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