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1=z , ( ) π−=1zArg      C 

 

Q3  The polynomial has three linear factors, not solutions or 

roots.       C 

 

Q4  Any complex number on the straight line is equidistant from 

0=z  and aiaz += , i.e. zaiaz =−− . 

0=−−−∴ zaiaz      B 
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Q6  224 qpxx ++  cannot be a perfect square for 
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qpxx
y

++
=  to have a stationary point, i.e. 

016 22
≠−=∆ qp . 22 16qp ≠∴ , qp 4±≠ . 

Only choice A ( qp 4−< ) satisfies this requirement.  A 
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sin , where ( )0,,, ∞−∈cba , i.e. 0<a , 

0<b  and 0<c . 
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x
, b

a

x
b −≤≤−− 11 , ( ) ( )baxba −≥≥−− 11 ,  
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Q10  The range of x1cos− is [ ]π,0 . 
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2 +−  is a constant vector, 

∴ the particle moves in the same direction, i.e. in a straight line. 
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( ) 1sin +−=∴ cxy      A 

 

Q17  At 8=t , 2−
=s , 022 =+=

−x    E 

 

Q18  The particle starts from rest and travels in the negative 

direction with increasing speed, then slows down to a stop at 

7=t . During 97 ≤< t  the particle travels in the positive 

direction with increasing speed. In the first 7 s the particle has 

the greatest displacement (area between the curve and the t-axis) 

from its initial position.     C 
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Q21  xv −−= 100  

The negative sign indicates that the particle moves in the 

negative direction. 

xv −=1002 , 
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= v
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The acceleration is constant and it is in the negative direction, 

i.e. in the same direction as the velocity. ∴ the particle speeds 

up and maintains the same direction of motion.  D 
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Q1di  On the positive-gradient asymptote: ax = , 
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Q1dvi  ( ) ( ) ( ) 432
222

=+++− baba  

When 5.0=a , 886.0−=b  or 0.020 by calculator. 

A: When 5.0== ax , ( ) 5.032 +=y  

B: When 886.0−≈= bx , ( )( ) 307.3886.032 ≈−+−=y  
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∴ the roots of ( ) 0=zg  are on a circle of centre ( )2,0  and 

radius of 2 units. For ( ) 0=zf  the roots are on a circle of the 

same centre ( )2,0  and radius of 1 unit. 
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Q4cii  By calculator 2.33≈V  

 

Q4d  ∫
−














+

−
=

h

dx
x

x
V

2
3

2

2
3

3
π  

∫
−














+

−
+

−
=

h

dx
x

x

x

x

2
3

3
3

32

3 22

2

π  

∫
−














+

−
+−

−
=

h

dx
x

x

x
2
3

3
3

32
1

3

3

22
π  

( )∫
−















−
++

−

=

h

dx
x

x

x
2
3

22
2

3

32
2

3

3
π  

∫
−















−
++









−
+

+
=

h

dx
x

x

xx
2
3

2
3

32
2

3

1

3

1

2

3
π  

∫ ∫∫
− −− −

++








−
+

+
=

h hh

dx
x

x
dxdx

xx
2
3

2
3

2
3

2
3

322
3

1

3

1

2

3
ππ

π
 

∫ ∫∫
−

−

−

−+








−
+

+
=

h hh

du
u

dxdx
xx

2
3

2

4
3

2
3

3
1

32
3

1

3

1

2

3
ππ

π
 

h

e
x

x

2
33

3
log

2

3

−












−

+
=

π
[ ]h

x
2
32 −+ π [ ]

2

4
3

3

23
h

u
−

−π  

( )( )
( )( ) 













+−−+

−−

++
= 63322

33

33
log

2

3 2

2
3

2
3

hh
h

h
eπ  



2010 Specialist Maths Trial Exam 2 Solutions                                  © Copyright 2010 itute.com 

 
5 

 

 

Q4e  
dt

dh

dh

dV

dt

dV
×=  

dt

dh

h

h
2

2
3

3
5.0














+

−
= π  

2

2
3

3
2

1














+

−

=∴

h

hdt

dh

π

 

When 0=h , 
π6

1
=

dt

dh
 cm per second. 

 

 

Q5a  ( )
2

5.25tan
2

1 1 π
++=

−
tv , 

( )( )2
5.2512

5

++
==

tdt

dv
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At 0=t , 166.2=v ms
-1

, 345.0=a ms
-2

. 

 

 

Q5b  Resultant force 29345.085 ≈×== maR N 

 

 

Q5c  Cyclist: Momentum 11.184166.285 ≈×== mvp kg ms
-1

  

Car: Momentum 24000201200 =×== mvp  kg ms
-1

  

Difference 2381611.18424000 ≈−=  kg ms
-1
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2

5.25tan
1 π

→+
−

t , 
4

3π
→∴v . 

Asymptote is 
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Car: As ∞→t , 
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0
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t
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Asymptote is 0=v  

 

 

 

 

Q5e  At 10=t s, distance by car = area under graph (0 to 10 s) 

39.6639.26220 =+×= m; distance by cyclist = 23.26 m. 

∴car is ahead by 4326.2339.66 ≈− m 

 

Q5f  At 10=t s, car speed 0≈  and cyclist speed 356.2
4

3
≈≈

π
. 

Let T be the time when the car and the cyclist are next to each 

other. 

( ) 43356.210 ≈×−T , 28≈∴T s 
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