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Question 1 
 

4+= tx ty −= 1   for 44 ≤≤− t . Let  and 

 
1a. Find the Cartesian equation of the curve. 

Worked solution 

4+= tx  ….. (1)  for  44 ≤≤− t
ty −= 1  ….. (2) 

From (1)   42 += tx
         1A 2 −= xt 4
Substitute into (2) 

( )41 2 −−= xy    
         1A 25 xy −=

2 marks 
 
Mark allocation 

• 1 mark for correctly expressing t in terms of  2x
• 1 mark for the correct answer 

 
Tip 

• Use substitution to eliminate t from the parametric equations. 
 
 
1b. Sketch a graph of the curve showing all features clearly. 

 
y 

O 
x 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 1 – continued 
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Worked solution 

22  

–3 

y

5

xO 

 
2 marks 

 
Mark allocation 

• 1 mark for correct shape 
• 1 mark for both endpoints correct 

 
Tip 

• Use the restrictions on t to find the endpoints 
When   4−=t 044 =+−=x    

    )4(1 =−−=y 5
 

22844 ==+=xWhen   4=t    
341 −=−=y  
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Question 2  

( 7
3 i− ) Ryx ∈,iyx +Express  in the form  where  

 
Worked solution 

( )ir −= 3cisθLet   Express i−3  in polar form 

( ) 2413 22
==+=r  

3
1tan −

=θ  

6
11πθ =    Fourth quadrant angle 

6
πθ −=∴    Calculate equivalent angle ( ]ππθ ,−∈  

( ) ⎟
⎠
⎞

⎜
⎝
⎛−=−

6
cis23 πi         1A 

( ) ⎟
⎠
⎞

⎜
⎝
⎛ −×=−

6
7cis23 77 πi  Applying De Moivre’s theorem  1A 

⎟
⎠
⎞

⎜
⎝
⎛−=

6
7cis128 π  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−+⎟

⎠
⎞

⎜
⎝
⎛−=

6
7sin

6
7cos128 ππ i  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛=

6
7sin

6
7cos128 ππ i  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−×−⎟

⎠
⎞

⎜
⎝
⎛−=

6
sin

6
cos128 ππ i       1M 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛−=

6
sin

6
cos128 ππ i  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×+−=

2
1

2
3128 i  

i64364 +−=         1A 
 

4 marks 
 
Mark allocation 

i−3• 1 mark for expressing  in correct polar form 
• 1 mark for correctly applying de Moivre’s theorem 
• 1 mark for correct method of simplification 
• 1 mark for correct answer 

 
Tip 

• Express complex number in polar form and then apply De Moivre’s theorem 

Copyright © Insight Publications 2007 
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Question 3 
A 10 kg mass is pulled up a rough plane inclined at an angle of θ to the horizontal by a force 
of 120 newtons acting parallel to the plane.  

3
1

5
3)cos( =θ, The coefficient of friction between the mass and the plane is  and the 

acceleration due to gravity is g m/s2.  

 
 

 
 

θ  

3a. Show all forces acting on the mass on the diagram above. 

 
Worked solution 

 
      120 

Fr 
θ  

10g

N 

 
 
N = normal reaction 
Fr = frictional force 
 
 
 

1 mark 
 
Mark allocation 

• 1 mark for all forces correctly shown 
 

Question 3 – continued 
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3b. Find the acceleration of the mass up the plane in terms of g. 

Worked solution 
  a m/s2

 
 
 
 
 
 
 
 
Equation of motion up the plane 

maR =      R = resultant force Fr = Nμ  

( ) mamgFr =−− θsin120    μ  = 
3
1  = coefficient of friction 

( ) agN 10sin10120 =−− θμ   ….(1)       1A 
 
Resolving forces perpendicular to the plane 

( )θcos10gN =  ….(2) 
 
Substitute  (2) into (1) 

( ) ( ) agg 10sin10cos10
3
1120 =−×− θθ       1M 

 

( ) ( )θθ sincos
3
112 gga −×−=   Given ( )

5
3cos =θ  

      ( ) ( )
5
4

25
91cos1sin 2 =−=−= θθ   

           1A 

5
4

5
3

3
112 ×−××−= gga  

gga
5
4

5
112 −−=  

ga
5
512 −=  

ga −= 12  m/s2         1A 
 

4 marks 
Mark allocation 

• 1 mark for correctly resolving forces parallel to the plane 
• 1 mark for using a correct method to give the acceleration in terms of θ and g. 
• 1 mark for correctly finding 5

4sin =θ  
• 1 mark for correct answer 

 
Tips 

• Resolve forces parallel and perpendicular to the plane 
• θsin  is not given and should be found from value of θcos  

θ 
θ 

N 

120 

10gcos(θ) Fr 

10gsin(θ) 
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Question 4  

4a. Show that ( )
( ) ⎟

⎠
⎞

⎜
⎝
⎛=

− 2
cot

cos1
sin x

x
x  

 
Worked solution 

( )
( )x

x
cos1

sinLHS
−

=  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

=

2
2cos1

2
cos

2
sin2

x

xx

       1M 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛−−

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

=

2
sin211

2
cos

2
sin2

2 x

xx

 

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

=

2
sin2

2
cos

2
sin2

2 x

xx

 

⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

=

2
sin

2
cos

x

x

        1A 

⎟
⎠
⎞

⎜
⎝
⎛=

2
cot x  

RHS=  
 

2 marks 
 
Mark allocation 

• 1 mark for correct application of the double angle formulae 
• 1 mark for correct simplification leading to the correct answer 

 
Tips 

2
θ

• Express  and  in terms of ( )xsin ( )xcos using double angle formulas. 

 

Question 4 – continued 
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( ) ( ) 1cossin −= xx π20 ≤≤ x4b. Hence or otherwise solve the equation  over  

Worked solution 

 
( )

( ) 1
1cos

sin
=

−x
x  

( )
( ) 1

cos1
sin

−=
− x

x         1A 

1
2

cot −=⎟
⎠
⎞

⎜
⎝
⎛ x  

1
2

tan −=⎟
⎠
⎞

⎜
⎝
⎛ x  

4
3

42
πππ =−=

x  

2
3π

=x          1A 

 
2 marks 

 
Mark Allocation 

• 1 mark for rearranging the equation to use information given in part a of the question 
• 1 mark for the correct answer 

 
Tip 

• The word ‘hence’ gives the hint that something from the previous part of the question is 
used to find the answer. 
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Question 5 

The position of a particle at time t seconds, , is given by the vector 
. Find the time when the particle’s velocity vector is perpendicular 

to its position vector.  

0≥t
( ) ( ) ~~~~ 621 ktjtitr −+−+=

 
Worked solution 

( ) ( ) ~~~~ 621 ktjtitr −+−+=Position vector:  

    1A Differentiate to find velocity vector: ~~~~ 2 kjir +−=

0. ~~ =rr  Vectors are perpendicular when 

( ) ( ) 02.621. ~~~~~~~~ =⎟
⎠
⎞

⎜
⎝
⎛ +−⎟
⎠
⎞

⎜
⎝
⎛ −+−+= kjiktjtitrr     1A 

( ) ( ) 06212. ~~ =−+−−= tttrr  

0642 =−++− ttt  
086 =−t  

3
4

=t  seconds         1A 

3 marks 
 
Mark allocation 

• 1 mark for finding the correct velocity vector 
• 1 mark for taking the dot product of the position and velocity vectors and setting this to 

zero. 
• 1 mark for the correct answer 

 
Tip 

• The dot product is zero when two vectors are perpendicular. 

Copyright © Insight Publications 2007 
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Question 6  

2
2

=+
x
yxyConsider the relation . 

dx
dy6a. Find an expression for  in terms of x and y. 

Worked solution 

2
2

=+
x
yxy  

xyyx 222 =+  

222 2 =++
dx
dyy

dx
dyxxy        1M 

( ) xyyx
dx
dy 2222 −=+        1A 

( )
( )yx

xy
dx
dy

2
12
2 +
−

=         1A 

 
3 marks 

 
Mark allocation 

• 1 mark for correctly applying implicit differentiation techniques 

dx
dy

• 1 mark for factorising correctly to collect the terms containing  

• 1 mark for correct answer 
 
Tip 

• The quotient rule can be used to find the answer, however, it is much easier to first 
simplify as shown and use the product rule. 

 

Question 6 – continued 
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1=x6b. Hence find the equations of the tangents to the curve when  

Worked solution 

Finding y when  1=x

2
2

=+
x
yxy  

2
1

1
2

=+
yy  

022 =−+ yy  
0)1)(2( =−+ yy  

2−=y ,          1A 1=y
 
Gradient of tangent at ,    1=x 2−=y

( )
( )

( ) 2
3

6
221
2112

2
12

22 −=
−

=
−×+
−×−

=
+
−

=
yx

xy
dx
dy  

 
Equation of tangent at ,  1=x 2−=y

)1(2)2( −−=−− xy  
xy 2−=          1A 

 
Gradient of tangent at ,  1=x 1=y

( )
( )

( ) 0
1

0
121

1112
2

12
22 =

−
=

−×+
×−

=
+
−

=
yx

xy
dx
dy  

 
Equation of tangent at ,  1=x 1=y

1=y           1A 
3 marks 

 
Mark Allocation 

1=x• 1 mark for finding the y-coordinates of the points where  
• 1 mark for finding the correct equation of one tangent 
• 1 mark for finding the other tangent equation 

 
Tips 

• Recognise there will be two tangents from the wording of the question.  
• A line with zero gradient will be parallel to the x-axis 
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Question 7  

( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=→

x
xfRDf 1arcos,:  

 
7a. Determine the domain D of function  f 

Worked solution 

111 ≤≤−
x

 

x
11 ≤−⇒   and  11

≤
x

 

1≤− x   and x≤1  
1−≥x   and  1≥x

2)1(−≥x     
1≥∴ x  

Domain of f,        1A [ )∞= ,1D
1 mark 

 
Mark allocation 

• 1 mark for correct domain. 
 
7b. Find  )(xf ′

Worked solution 

2
11 −

== x
x

u⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

x
y 1arcos   Let  

2
3

2
1 −

−= x
dx
du    ( )uy arcos=  

21
1
udu

dy
−

−
=  

dx
du

du
dy

dx
dy

×=  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−×

−

−
=

−
2
3

2 2
1

1

1 x
udx

dy       1A 

32 2
1

11

1
x

x

dx
dy −

×

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

−
=   

xx
x

dx
dy

2
1

11

1 −
×

−

−
=        1M  

12
1)(
−

==′∴
xxdx

dyxf        1A 

3 marks 
 

Question 7 – continued 
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Mark allocation  
• 1 mark for correctly applying the chain rule 
• 1 mark for some correct simplification 
• 1 mark for answer fully simplified 

 
Tip 

• The chain rule needs to be used. 
 
Question 8  

2

2 3
t

t
dx
dt +

= 1=x 1=tSolve the differential equation  given  when  

Worked solution 

32

2

+
=

t
t

dt
dx     

3
31 2 +

−=
tdt

dx         1A 

dt
t

x ∫ +
−=

3
31 2  

dt
t

tx ∫ +
−=

3
3

2  

dt
t

tx ∫ +
−=

3
33 2  

cttx +⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= −

3
tan3 1        1A 

When ,  1=t 1=x

c+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=⇒ −

3
1tan311 1  

6
3 π
×=⇒ c  

6
3

3
tan3 1 π

+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=∴ − ttx       1A 

3 marks 
 
Mark allocation 

dt
dx

• 1 mark for converting the differential equation to  and dividing  by . 2t 32 +t

• 1 mark for correct integration 
• 1 mark for finding the correct answer 

 
Tips 

• Recognise to take the reciprocal of the differential equation 
• The numerator needs to be of lower degree than the denominator 

Copyright © Insight Publications 2007 
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Question 9  

The graph of is shown on the axes below. ( ) 323 xxxf −=

 
 y

x
1 2 3 4 5– 1– 2– 3

1

2

3

4

5

– 1

– 2

– 3

– 4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( ) 323
1

xx
xg

−
=9a. Draw the graph of  on the axes above showing all features clearly. 

Worked solution 

(2, 4
1 ) 

y

x
1 2 3 4 5– 1– 2– 3

1

2

3

4

5

– 1

– 2

– 3

– 4

y = 0 

x = 0 x = 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 marks 
Mark allocation 

• 1 mark for correct shape 
• 1 mark for correct asymptotes and turning point 

Question 9 – continued 
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9b. Given 
x

C
x

BAx
xx −

+
+

=
− 33
1

232 . Find the exact values of A, B, and C.  

 
Worked solution 

( ) x
C

x
BAx

xxxx −
+

+
=

−
=

− 33
1

3
1

2232  

( ) x
C

x
BAx

xx −
+

+
=

− 33
1

22  

( )
( )( )

( ) ( )xx
Cx

xx
xBAx

xx −
+

−
−+

=
− 33

3
3
1

2

2

22  

22 331 CxBxBAxAx +−+−=  
( ) ( ) BxBAxAC 331 2 +−+−=       1M 

Equating coefficients of powers of x 

B
BA

AC

31
30

0

=
−=
−=

 

9
1,

9
1,

3
1

===∴ CAB        1A 

2 marks 
 
Mark allocation  

• 1 mark for correct simplifications leading to simultaneous equations in A, B, C 
• 1 mark for correct values of A, B, C 

 

Question 9 – continued 
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( ) 323
1

xx
xg

−
= 1=x9c. Find the exact area between the graph of , the x-axis and the lines  

and  2=x

 
Worked solution 
 

dx
xx∫ −

2

1
323

1Area =  

dx
xx

x
∫ −

+
+

=
2

1
2 )3(9

1
9

3        1A 

dx
xxx

x
∫ −

++=
2

1
22 )3(

13
9
1  

[ 2

1

1 3log3log
9
1 xxx ee −−−= − ]       1M 

2

1

3
3

log
9
1

⎥
⎦

⎤
⎢
⎣

⎡
−

−
=

xx
x

e  

( ) ⎥
⎦

⎤
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−⎟

⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛ −= 3

2
1log

2
32log

9
1

ee  

( ) ⎥
⎦

⎤
⎢
⎣

⎡
+⎟

⎠
⎞

⎜
⎝
⎛−−= 3

2
1log

2
32log

9
1

ee  

( ) ( ) ⎥⎦
⎤

⎢⎣
⎡ ++=

2
32log2log

9
1

ee  

( ) ⎥⎦
⎤

⎢⎣
⎡ +=

2
32log2

9
1

e  

( )
6
12log

9
2

+= e         1A 

3 marks 
 
Mark allocation 

• 1 mark for writing the correct integral and recognising the need to express as partial 
fractions 

• 1 mark for using correct methods to integrate  
• 1 mark for the correct exact answer 

 
Tip 

• The quotient can be simplified in the following way to make the integration easier 

xx
x

xx −
+

+
=

− 33
1 9

1

2
3
1

9
1

32          

)3(9
1

9
3

3
1

232 xx
x

xx −
+

+
=

−
⇒  

 

END OF WORKED SOLUTIONS BOOK 
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