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Written examination 1

Worked solutions

This book presents:

» worked solutions, giving you a series of points to
show you how to work through the questions

» mark allocations

> tips on how to approach the questions

This trial examination produced by Insight Publications is NOT an official VCAA paper for the 2015 Year 12 Specialist
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The Publishers assume no legal liability for the opinions, ideas or statements contained in this trial exam.
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Question 1a.
Worked solution
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Mark allocation: 1 mark

e 1 mark for the four correct tangents
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Question 1b.
Worked solution
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Mark allocation: 1 mark

e 1 mark for the correct curve passing through the point (1, 1)
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Question 2a.

Worked solution

7' +37°-4=0

= (2" +4)(z*-1) =0

= (2 - 4i*)(z* -1) =0

= (z-2)(z+2D)(z-1)(z+1)=0
SZz=220, %1

Mark allocation: 3 marks

e 1 mark for factorising as two quadratic expressions
e 1 mark for factorising as four linear expressions
e 1 mark for the correct solutions

Question 2b.
Worked solution

» Re(z)

Mark allocation: 1 mark

e 1 mark for the correct answer

e The point z is obtained by reflecting U=7Z through the real axis. Then, the
pointV =iz is obtained by rotating z 90" anti-clockwise.
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Question 2c.
Worked solution

u=20i32—7r
’ ]
\/J=(Zcis%”]2

:ﬁcis(%j = \/f(cos% + isin%)

=«/§{%+ |£]

2

V2 6

2 2

Mark allocation: 2 marks

e 1 mark for obtaining \/acorrectly in polar form
e 1 mark for the correct answer
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Question 3
Worked solution
x’y? —4y —log,(x-1)° =8

d,,, d d 5y d
3 YD = (@) = (log, (x =) = (®)

dx
4 eyvey -9 4y 3.9 =9
or —— (X°y?) = (4y) = 3.~ (log, (x ~1)) = (8)
:>2xy2+x22yﬂ— ﬂ—izo
dx dx x-1
dy (.2 2
—(2X°y —4)=—--2X
dx( Y ) - Y
3
B IV VL
dy_x-1 77
dx  2x°’y -4
Substitute (2, 2)
dy _3-16 —E, which is the gradient of the tangent at x = 2.
dx 12 12

.. the gradient of the normal is %

Mark allocation: 3 marks

e 1 mark for implicitly differentiating the relation correctly
e 1 mark for the correct gradient function
e 1 mark for the correct answer

e The relation cannot be explicitly expressed as a function of x, so implicit

differentiation is required to obtain %
X
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Question 4
Worked solution
tan(x) =sin(2x)

sin(x) .

F(x) =sin(2x)
SINY _ 5 in(x) cos(x)
cos(x)

= sin(x) = 2sin(x) cos®(x)
= 2sin(x) cos?(x) —sin(x) =0

sin(x) (2cos(x) -1) =0

= sin(x) =0 or cos*(X) = %

. 1
=sin(x) =0 or cos(x) =+ —
(%) (%) A
. XZHEOFX:M,HEZ

4

Mark allocation: 3 marks

e 1 mark for obtaining a correct equation in terms of sin(x) and cos(x)

e 1 mark for obtaining correct equations, one in terms of sin(x) only and the other in
terms of cos(x) only

e 1 mark for the correct solutions
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Question 5
Worked solution

. (X
f (x) = arcsin| —
x) @
1
4 — x?

=(4—x2)_5

f/(x) =

[N

3

f"(x) = —%(—2x)(4 -x*) 2

X

3

(4-x)
AL

12

Mark allocation: 3 marks

e 1 mark for the correct first derivative, f’(x)
e 1 mark for the correct second derivative, f”(x)
e 1 mark for the correct answer
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Question 6a.
Worked solution

AB = OB - OA
~2i-j+k-(i-k|
=i j+2k

Mark allocation

e 1 mark for the correct answer

Question 6b.
Worked solution

AB=i- j+2k

OB=2i-j+k
AB.OB=2+1+2=5

‘ﬁ‘=\/12+(—1)2+22=\/5

‘@‘ :\/22 +(-1)?+22 =6
AB.OB 5 5
g o8] G

cosd =

Mark allocation: 2 marks
e 1 mark for the correct values of E@‘E‘ and ‘@‘

e 1 mark for correct evaluation of cos 6
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Question 6c¢.
Worked solution

Areazlx‘ﬁ‘x‘@‘xsine

sin @ = /1 — cos? 0

FT-Fa
Area——xJéngx—
Jl_l

= sguare units

Mark allocation: 2 marks

e 1 mark for the correct value of sin@
e 1 mark for the correct answer
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Question 7a.
Worked solution

e% 1
e dX
-LZ xsec(log, x)

e cos(loge x)d

ot X
Let u =log, x
du 1
dx x

> 5 T
Xx=e2=u=log,e? ==
2

T -

x=e2 =u=log,e? =—
2
. e—;wdx=fﬂcos(u)d—udx
e’ X - dx

= _E,[cos (u)du

=[sinu] E

n(3)-w(3)

(-1)=2

N

I\)|§

Mark allocation: 3 marks

e 1 mark for the correct substitution
e 1 mark for the correct integrand in terms of u
e 1 mark for the correct answer

e To anti-differentiate, use the substitution u = loge x because its
derivative L is a factor of the integrand.
X
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Question 7b.
Worked solution

Y=Y +hx F0x, ¥o)
i =1+02x 2 =1-0.1-09

Mark allocation: 1 mark

e 1 mark for the correct answer
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Question 8a.
Worked solution

Mark allocation: 1 mark

e 1 mark for showing the four forces acting on the 10 kg mass and the two forces acting on
mass m

Question 8b.
Worked solution

Intended motion

Intended motion

v
30° 10gcos30° M l

mg

10g

10gsin30°
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Forces acting on mass m:

R=mg-T=0
=T =mg

[ S—

Forces acting on mass of 10 kg:
R=(T —F —10gsin30°)i + (N —10gcos30°) j =0

= (T -F-5g)i+(N-5y3g) j=0

N —543g =0
= N =53¢
.-. Friction, F=Nﬂ:5«/§gx\}§:5g

T-F-59=0
=mg —-5g -59g =mg —10g =0

= (m-10)g=0

=m=10

.-. 10 kg is the maximum value of m for which the 10 kg mass will not move up the incline.

Mark allocation: 3 marks

e 1 mark for correctly resolving the forces acting on the mass m and the 10 kg mass
e 1 mark for correctly calculating the friction force
e 1 mark for the correct answer

e  The maximum value of m occurs when the 10 kg mass is on the verge of
moving up the plane and the friction is acting down the plane.
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Question 9a.
Worked solution

1 N 1 :2(1+x)+2(1—x)

21-x) 2(1+x) 41— x%)
_ 4 1
C41-%x2) 1-X°

Mark allocation: 1 mark

e 1 mark for correctly expressing the two rational expressions with a common
denominator

Question 9b.
Worked solution

Mark allocation: 2 marks
e 1 mark for the correct asymptotes y = 0, x = -1 and x = 1 and the y-intercept (0, 1)

e 1 mark for the correct curve y =

1-x2

e Sketch the graph of y=1- X’ , and then obtain the graph of

1
its reciprocal y:l 7.
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Question 9c.
Worked solution

Volume = ﬂ_[_:(l - %j dy

= [y ~tog, y[],
=z[-1-log,1-(-3-log, 3)]
=7(2 + log, 3) cubic units

Mark allocation: 3 marks
e 1 mark for the correct integrand representing the volume required

e 1 mark for correctly anti-differentiating
e 1 mark for the correct answer
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Question 10a.
Worked solution

r(t)=e'i+log,(t+1)j

.1,

v(t)=e'i + —

=) “+t+1J
=>V(0) =i+ ]

~v(0)=+2

Mark allocation: 2 marks

e 1 mark for the correct velocity vector
e 1 mark for the correct answer

Question 10b.
Worked solution

V(t) =i+ — |
+1-

—at)=ei-—j

t+1°~
=a0)=i-]
=Vv(0).a(@)=(+]).(i-j)=1-1=0
.-. the initial acceleration of the particle is perpendicular to its initial velocity.
Mark allocation: 2 marks
e 1 mark for the correct acceleration vector

e 1 mark for showing that the dot product of the initial acceleration vector and the
initial velocity vector equals zero

END OF SOLUTIONS BOOK
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