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Question 1la.
Worked solution

Im(z)
o
A
J
(-1,0) (2,0) Re(2)
—< 5 4 3 2 = 0O 1 p T p—

4

X—2

Arg(z-2) = tanl( y ) is a ray starting from (2, 0) at angle @ to the positive real axis.

Arg(z+1)=tan™ (Llj Is a ray starting from (-1, 0) at angle & to the positive real axis.
X+

Since Arg(z-2) = Arg(z + 1),

0=tan™ [Lj =tan™ (Lj
X—2 X+1

N

X—-2 Xx+1
=y=0
- @=tan™(0) =0 or 7.
= Arg(z-2) = Arg(z +1) along the real axis.
Ford=0,x>2 nx>-1 = x>2.
Ford =z, x<2 nx< -1 = x< -1

Mark allocation: 3 marks

e 1 mark for justifying 8 =0 or x.
e 1 mark for the correct ray from (2,).

e 1 mark for the correct ray from (—o0,-1).
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Question 1b.
Worked solution
P(z)=2°-(4+1)z* + (5+4i)z-5i

=(z-i)(z* -4z +5)
=(z-i)(z°-4z+4+1)
=(z-)[(z-2)* +1]

=>P(2)=(z-i)(z-2+i)(z-2-1)

.. The other factors are (z—2+1) and (z—2-1).

Mark allocation: 2 marks

e 1 mark for the correct factor (z—2+1i).
e 1 mark for the correct factor (z—2-1).
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Question 2
Worked solution

_log, x

X

x=1=y=0
¢( log sz
V:ﬂ( £ .dx
Jl. VX

e 2
N (CRU
1

X
Let u = log, x
du 1
=>—==

dx X

x=e=u=log,(e)=1
X=1=u=log,(1)=0

1
V =ﬂIU2.d—u.dX
o, dx

1
:njuz.du
0
L]
/o
3
ﬂ(l—OJ
3

:% cubic units

Mark allocation: 4 marks

1 mark for the correct integral representing the volume.

1 mark for using the appropriate substitution to antidifferentiate.
1 mark for correctly antidifferentiating.

1 mark for the correct answer.
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Question 3
Worked solution

X2+2X

ye +xe¥ =2x+1

i(yeX2+2X +xe¥) = i(2x +1)
dx dx

= (2x+2).e" Xy +O|—y.exz+2X +el+ xey.d—y =2
dx dx

— (2x+2).eX P y+e’ +g—y(exz+2X +xe¥)=2
X
dy X2+2X X2+2X
d—(e +xe¥)=2-(2x+2).e" "*.y—g’
X

dy 2-(2x+2).e " y-¢
dx (ex2+2x +Xey)

Substituting (0, 1) gives:
dy 2-2e1-¢
dx  (e°+0)

=—e

.. The gradient of the normal is 1.
e

Ly-1= l(x —0) = e 'x is the equation of the normal.
e

= y=1+e"X

Mark allocation: 3 marks
e 1 mark for differentiating correctly.

e 1 mark for correctly evaluating j—y at (0, 1).
X

e 1 mark for the correct equation of the normal.

e The relation must be differentiated implicitly to obtain the gradient.
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Question 4a.
Worked solution

r =tan (t)i+tj, where t e {0%)

X =tant
=t=tan"x
y=t
sy=tantx

te[o,ﬁ):Ostan‘lx<£
2 2

:>tan0§x<tan%

.. Domain is [0, ).

Mark allocation: 2 marks

e 1 mark for the correct Cartesian equation.
e 1 mark for the correct domain.

Question 4b.
Worked solution
f(x)=tan™" x
1

f'(x) =
() 1+ x°

Mark allocation: 1 mark
e 1 mark for the correct answer.
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Question 4c.
Worked solution

Mark allocation: 2 marks

e 1 mark for the correct maximum turning point and asymptotes.
e 1 mark for a correctly shaped curve.

e  Sketch the graph of y = 1 + X%, then obtain the graph of its reciprocal.
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Question 5a.i.
Worked solution

motion

R=N -80g =80x0.2
— N =80(g +0.2) =80x10 =800

.. Scale reading is 800 kg.
g

Mark allocation: 1 mark

e 1 mark for the correct answer.

Question 5a.ii.
Worked solution

N =609
~.R=60g-80g =80xa
80a =-20g
a-"209_-9

80 4

.. The acceleration is % m/s?.

Mark allocation: 1 mark

e 1 mark for the correct answer.

e The normal reaction is equal to the reading on the scales.
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Question 5b.
Worked solution
R =500g —0.6x* = 500a
=a=g-0.0012x?
a= %(%vzj =g -0.0012x?

2

= V? = gx—0.0004x> +c¢

v? = 29gx —0.0008x° + 2¢
But when x=0, v =0.
=2c=0
v =2gx—0.0008x*
When x =50:
v? =100g —0.0008x125x1000
v’ =100g —100 =100(g 1)
~v=10,g-1

Soa=10and b=1.

Mark allocation: 3 marks

e 1 mark for the correct acceleration.
e 1 mark for correctly expressing v* in terms of x.
e 1 mark for evaluating a and b correctly.
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Question 6
Worked solution

AB =2b-2a
= AE=b-a
CE =CA+AE =2a+(b-a)=a+b
CF=b
— AF =—CA+CF =-2a+b
CM =kCE =k(a+Dh)
FM =-CF +CM =—b+k(a+b)
= FM =ka+(k-21)b
FA=-CF+CA=2a-b
But FM is parallel to FA
k k-1

5=
-k=2k-2
k=2

. Point M divides CE in the ratio 2:1.

Mark allocation: 4 marks

e 1 mark for the correctly finding CM.

e 1 mark for correctly finding FM.
e 1 mark for obtaining the correct value of k.

e 1 mark for showing CM = 2CE.

e Iftwo vectors a and b are parallel, then a =k b.
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Question 7
Worked solution
d—Joc J
dt
Yk
dt
a1 1.1
db kI k J
t=2[%dJ
k< J
tziloge\]+c
Or
t=Alog,J+c
t=0,J=1J,
Alog,J,+c=0
c=-Alog,J,
t=Alog,J—Alog,J,
J
t=Alog,—
9. 3

0

Whent=0.1, Jis %th of its original strength, J =10 x J_.

101J,

0.1=Alog, =—Alog,10

0o

01
log, 10
-0.1 J
=>t= xlog, —
log, 10 J,

When J is one-millionth of its original strength, J =107° x J .

-0.1 10°°J,
xlog,

log, 10 J,
0.1

"~ log, 10

xlog, 107

f= 0L, —6log, 10
log, 10

S t=06s
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Mark allocation: 4 marks

e 1 mark for setting up a differential equation for ((jj—‘: correctly.

e 1 mark for correctly antidifferentiating to express t as a function of J.
e 1 mark for expressing tin terms of J and J,.

e 1 mark for the correct answer.

e Let J, represent the original value of the electric current, or simply let Jo, =1
or any arbitrary number.
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Question 8
Worked solution
sec(40)=8

= c0s(40) = L
2c0s°(20) -1=

2c0s°(20) =

|¢> 0[O | o

cos?(20) =
(20) 1

[op}

-.cos(20) = 3 since 0<20 <,
4 4
2c0s’(0)-1=

2c0s*(6) =

cos’(6) =

OIN AN~ Dw

= cos(f) = ﬂ since 0<O< %

V8

J8
\J8—7 =1 (Pythagoras’ theorem)

oo tan(0) =—=

-
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Mark allocation: 3 marks

e 1 mark for correctly evaluating cos(26).
e 1 mark for correctly evaluating cos(é).
e 1 mark for the correct answer.

e Use the identity cos(2a) = 2cos®(a) —1.
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Question 9a.
Worked solution

X
f(X):].+X2
lx(l+X2)—Xx2X
= f'(x)= 5
(1+x2)
1+ x* —2x?
frx) =X ZeX
) (l+x2)2
= f’(x):—(l_x )2
(1+x2)

Mark allocation: 1 mark

e 1 mark for differentiating correctly.

Question 9b.

Worked solution
x-intercepts: a(l-x>)=0
=all-x)(L+x)=0
~ X=-lorx=1

1 2
Area = I a(l;)z(?_).dx
Y (L+Xx%)

_[ ax T
1+x% |,

a_-a
2 2
=a

.. The area is a square units.

Mark allocation: 3 marks

e 1 mark for correctly finding the x-intercepts.
e 1 mark for antidifferentiating correctly.
e 1 mark for the correct answer.

Copyright © Insight Publications 2014



18

Question 10a.
Worked solution

branch

N

post
3T N

« tyre

8g N

Mark allocation: 1 mark

e 1 mark for labelling the three forces correctly.
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Question 10b.

Worked solution
J3T 89

T

T2 +(8g)® = (\/3T)?
T?+649%=3T°

— 2T2 = 64g?
T2 = 32¢°
- T=4J2g

The tension in the rope attached to the post is 4\/§g newtons.

Mark allocation: 2 marks

e 1 mark for correctly setting up a triangle of forces.
e 1 mark for the correct answer.

e Three forces acting on a particle that is in equilibrium can be expressed as a
triangle of forces.

END OF SOLUTIONS BOOK
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