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       SPECIALIST MATHS 

            TRIAL EXAM 1 

             2002 

              SOLUTIONS 
 

___________________________________________________________________________ 

Part I – Multiple-choice answers 
 

1. B 7. B 13. D 19. B 25. D 

2. E 8. A 14. E 20. E 26. C 

3. D 9. C 15. E 21. E 27. E 

4. C 10. B 16. E 22. A 28. D 

5. B 11. A 17. D 23. D 29. B 

6. E 12. C 18. E 24. E 30. E 

 

___________________________________________________________________________ 

Part I- Multiple-choice solutions 
 

Question 1 

 

The graph has asymptotes given by 2 and 
3

1
=−= xx . 
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This graph has asymptotes at .2 and 
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This graph has asymptotes at .2 and 
3

1
=−= xx  

This is the correct option. 
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This graph has the correct asymptotes but the wrong shape as shown on the graph on page 2.  
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The answer is B 

Question 2 

The graph is that of a hyperbola which has its centre at )2,0( − . Looking along a line given by 

2−=y , we note that .4=a  Looking at the asymptotes, we note that their gradients are 1 and 

–1 respectively. So, 1=
a

b
 and 1−=−

a

b
. Therefore 4=b . 

So the correct equation for this hyperbola is 
( )

1
16

2

16

22

=
+

−
yx

. 

The answer is E. 

Question 3 

Now θθ  and 
4

1
cot −=  is a second quadrant angle. 
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The answer is D. 

(positive since θsin  and hence θeccos  is 

positive in the second quadrant) 

(negative since θ  is a second quadrant 
angle) 
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Question 4 
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The answer is C. 

 

Question 5 
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The answer is B. 

 

Question 6 

When a complex number is multiplied by i, the effect is to rotate it through an angle of 
c

2

π
 

anticlockwise about the origin. Multiplying a complex number by 3i  has the effect of rotating 

it through an angle of 
2

3 cπ
 anticlockwise about the origin. 

The answer is E. 
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Question 7 

a

a

aaraia

2

2

,For 

2

22

=

=

+=+

 

Now, since a is a positive or negative whole number, then r could equal 210or  22or  2 . 

It cannot equal 2 since that can only be the case when 2=a  and a has to be a whole 

number. 

4

5
or  

4

1Tan

)(Tan that Note

1

1

ππ

θ

=

=

=

−

−

a
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So, the polar form of aia +  cannot be )
4

cis(2
π

. 

The answer is B. 

Question 8 

Since Rba ∈, , then according to the conjugate root theorem, any non-real roots must occur in 

conjugate pairs. So, if i21+  is a solution then so is i21− . So, two factors are 

i)ziz 21( and )21( +−−−  

Now,        

( )( )

52

422212
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zz

iizizizzz

iziz

 

The third root must be a real number since if it were a complex number it would need a 

conjugate pair and there can only be three roots. 

Since –10 is the constant term in the equation, the third factor must be ( )2−z . 

( )( )

1094

105422

252  So,

23
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2
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zzz

zzzzz
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9 and 4  So =−= ba . 

The answer is A. 

Question 9 

Consider the region of the complex plane described by { }2: ≤− izz . 

( )
( ) 41

21

2   becomes

2                   So

            Now

22

22

≤−+

≤−+

≤−+

≤−

+=

yx

yx

iyix

iz

yixz

 

The region includes all the points on and inside the circle with centre ( )1,0  and radius 2 units. 

This eliminates options A, B and E. 

Consider the region of the complex plane described by { }1)Re()Im(: ≥− zzz . 

or   )2)1)((2)1(( iziz +−−−  

   22 )2()1( iz −−=  

   522 +−= zz  
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1

1             becomes

1)Re(Im(z)          So

            Now

+≥
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xy

xy

z
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The region includes all the points on and above the line 1+= xy . Only option C shows the 

intersection of these two regions. 

The answer is C. 

 

Question 10 
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An antiderivative is ( )2
3

2
1

3

1
−x

e . 

The answer is B. 

 

Question 11 
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The answer is A. 



6 

©THE HEFFERNAN GROUP 2002                                    Specialist Maths Exam 1 Solutions 

Question 12 
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The answer is C. 

 

Question 13 
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The answer is D. 

 

Question 14 

 

Area required is given by 

( )∫ ∫∫
−
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3
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The answer is E. 
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Question 15 

( )  log                So

log

log
2

1

2log          So,

              Now
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So volume required is given by ( )∫
2

1

2

log

e

e dyyπ  The answer is E. 

Question 16 
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The answer is E. 

 

Question 17 

For option A,     0)2('  and2)0(,0)0( =≠= fff  

For option B,     0)5('  and0)2(',0)2( ==≠ fff  

For option C,     0)2('  and0)0(',0)5( =≠= fff  

For option D,     0)5(''  and0)2(',0)0( >== fff  

For option E,     )2(''  and0)5(,0)0( fff == < 0  

Note that at a local maximum, ( ) ( ) .0" and 0' <= xfxf  At a local minimum, 

( ) ( ) .0" and 0' >= xfxf  

The answer is D. 



8 

©THE HEFFERNAN GROUP 2002                                    Specialist Maths Exam 1 Solutions 

Question 18 
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The answer is E. 

 

 

Question 19 
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The answer is B. 

since the distance x is reducing as the man 

approaches the building. 
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Question 20 
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The answer is E. 

 

Question 21 

 

Let m be the latest time when the velocity of the particle was 10 m/s. 

 

 

 

 

 

 

 

 

 

 

 

Between 23  and  0 == tt , the displacement of the particle is given by 
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The answer is E. 
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Question 22 

~~~~~~
2  and  32 kjiACkjiAB +−=++=

→→

  

  4

2 32

BC So,

~~~

~~~~~~
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The answer is A. 

Question 23 

~~
2

~
jiu −=             and               

~~~~
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5
~
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~

++=v  

        11=   
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
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
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1
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+=vu

 

The answer is D. 

Question 24 

Option A - 
~
u  and 

~
v  are linearly dependent since 

~~~
02 =− vu  

Option B - 
~
u , 

~
v  and 

~
w  are linearly dependent since 

~3

1

~
  and  

  ~
2

~
uwvu ==  and 

     vuw

vuu                                      

vu

~

~~~

~~~

  ~~

02
3

2

2
3

2

3

1
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2                                                 therefore

=−+

=+

=

 

~~

~~

~~

~~  ~~

2

3
 

23  So
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3

1
  and  2  - COption 
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vw
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uwvu

=

=

=

==
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So 
~
v  is one and a half times the length of 

~
w . 

Option D – since 
~~ 2

3
wv = , 

~
v  is parallel to 

~
w . 

Option E - 
~~ 2

3
       since wv =  

         
~~~
0

2

3
=− wv  

So 
~
v  and 

~
w  are linearly dependent. 

So Option E is false. 

The answer is E. 

 

Question 25 

Now, in AOP∆ , 

3

2
60sin

=

=

AP

AP�

 

1

2
60cos    Also,

=

=

AO

AO�

 

So,             

~
~

3 ij

APOAOP

+−=

+=
→→→

 

Note that the unit vector 
~
j  runs in the north direction. 

The answer is D. 

 

Question 26 

)2(cos426

1)2(cos425So,

  )2cos(25  So,

0,)2sin(5

2

2

~

~~~~

~~~~

t

tr

kjtir

tktjtitr

+=

++=

++=

≥++=

ɺ

ɺ

 

The speed will be a maximum when 1)2cos( =t  and hence 1)2(cos2 =t . 

The maximum speed is 30 . 

The answer is C. 

 

Question 27 

momentum = mass × velocity 
 

Momentum is a vector quantity. 

~~~

~~~

246

)23(2momentum So

kji

kji

++=

++=
 

The answer is E. 

°60
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Question 28 

Let the direction of the force be in the 
~
i  direction. 

( )
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
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+

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
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


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∫
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The answer is D. 

Question 29 

 

Draw a diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

                            
~~
amR =  

( ) ( )
~~~

2045cos2045sin20 iajgNig =−+ ��  

2

2045sin20                 So,

g
a
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=

=�

 

The answer is B. 

°45
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~
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~

j
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Question 30 

Draw a diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resolving forces around the 10kg mass, we find that 
~~
amR =  

         
~~

10)10( jajgT =−  

So,            gaT 1010 +=  

Around the 20kg mass, we have, 

( )
~~~

202030sin)30cos( iajgPNiPFrT −×=−++−+ ��  

33060

3

20
2

3
10 10   So,

gFrP
a

a
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Frga
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The answer is E. 

PART II – Solutions 

Question 1 

i.  

( ) ( )
( )( )
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         (1 mark) 
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 z

 

( )( )( )( )422422 22 +−+++−= zzzzzz   (1 mark) 
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         (1 mark) 
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Question 2 

a.       ( )
~~

2 itr =ɺɺ  

( )

( )

~~

~~~

~~

~~~

c         So,

0         So,

,0When     

c2       So

j

cij
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=

+=
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~~~

2      So, jittr +=ɺ    (1 mark) 
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      So,
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11
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b. Since ( ) ( )
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−+=

yx
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11 ++−= xy    (1 mark) 

We know to take the upper branch of the graph of ( )211 +=+ yx  rather than the lower branch 

since when 1 and 3,2 when ,0 and 0,1 when 1 and1,0 ======−=−== yxtyxtyxt  and 

so on. By continuing to evaluate points on the graph, we see that the upper branch is the path 

traced out by the particle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         (1 mark) 
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Question 3 
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~~

~~

~~

nmnm

EFBEBF 

nmEF

nmEC

nmBE

+−+=

+=

+−=

+−=

+=

→→→

→

→

→

 

          
4

3

4

1
~~
nm+=   (1 mark) 

        
2

1

4

1

4

1

                  Also,   

~~~
mnm

CGEF

CGFCFG  

−+−=

+=

+=
→→

→→→

 

            
4

1

4

3
~~
nm+−=   (1 mark) 

                                0

 square a is  because     since  
16

3

16

3

16

3

16

3

0.because 0. since  0cos
16

3
0cos

16

3

.
16

3
.

2

1
.

16

3

.
16

3
.

16

9
.

16

1
.

16

3

4

1
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   Have proved    (1 mark) 
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Question 4 

 

a.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 All the points along the ray shown have 
4

3π
=Argz . Note that the complex number 

 i00 +  is excluded. 

         (1 mark) 

 

b.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       (1 mark) for correct straight line 

       (1 mark) for correct shading 
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3π
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Method 1- geometrically 

We are looking for the perpendicular bisector between )0,0(  and )2,2( −−  which is 

2−−= xy .  This straight line describes those complex numbers for which the distance 

between themselves and the origin is the same as the distance between themselves and the 

point i22 −− . 

The complex numbers indicated above the straight line are the complex numbers for which 

the distance between themselves and the origin is less than the distance between themselves 

and the point i22 −− . 

Method 2 – algebraically 

Let  yixz +=  

So,   izz 22 ++=  

Becomes    iyixyix 22 +++=+  

 2222 )2()2( +++=+ yxyx  

    4444 2222 +++++=+ yyxxyx  

  2−−= xy  

The boundary, which is included, is given by 2−−= xy .  We also require those points for 

which 2−−> xy  as indicated by the shaded region above. 

 

 

Question 5 

 

a. The required differential equation is   

constant a is    where          kkm
dt

dm
−=    (1 mark) 

b.  
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       (1 mark) 
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mt

0693.0
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100
log

0.0693
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    t          So,

places decimal 4 to       0693.0
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    (1 mark) 

 

 

 

 

 

 

Question 6 

 

Use your graphics calculator to draw a quick sketch graph. 

 

 

 

 

 

 

 

 

        (1 mark) 

The point of intersection of the two graphs is )5.0,1( . 

Area required is given by 
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