PAGE  
18

[image: image197.wmf]P.O. Box 1180

Surrey Hills North  VIC  3127

Phone 9836 5021

Fax  9836 5025

ABN  47 122 161 282

THE

GROUP

HEFFERNAN

SPECIALIST MATHS

                                                       TRIAL EXAMINATION 2

                                                                     SOLUTIONS

                                                                2003 REWORKED

_____________________________________________________________________

Section 1 – Multiple-choice answers
1.
D

7.
E


13.
A

19.
A

2.
B

8.
C


14.
C

20.
E

3.
C

9.
E


15.
A

21.
D

4.
B

10.
A


16.
B

22.
E

5.
E

11.
C


17.
D

6.
C

12.
B


18.
E

___________________________________________________________________________

Section 1- Multiple-choice solutions
Question 1

The ellipse in the diagram has its centre at (0, 1). Its semi-major axis length (parallel to the x- axis) is 3 units and its semi-minor axis length (parallel to the y-axis) is 1 unit. The required equation is 
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The answer is D.

Question 2

Options C and E give the equation of an ellipse and hence there would be no asymptote. The equations of the asymptotes of the hyperbola with equation 
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The answer is B.


Question 3

The graph is that of the function 
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Method 1

The graph of 
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 is produced when the graph of 
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 is dilated parallel to the x-axis by a factor of 
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Method 2
Consider the inverse function of this function which we find by swapping x and y.


[image: image8.wmf]÷

ø

ö

ç

è

æ

=

-

a

y

x

1

sin


Now rearrange,
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The graph of this function involving the restricted sin (x) function is shown below.
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The reflection of this graph in the line 
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 is what is given in the question.

The answer is C.

Question 4
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The answer is B.

Question 5

Since the coefficients of the terms in the polynomial equation are real, the complex roots must occur in conjugate pairs. Since 
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 are roots. So options A and B are correct. We have 2 complex roots which are a conjugate pair and the third root must be real since the coefficients of the polynomial are real. So we have two complex roots and 1 real root. Option E is not correct.

The answer is E.

Question 6

Find the value of this definite integral using your graphics calculator. Note that the decimal approximations given as the alternatives give a clue that a graphics calculator should be involved.  Note also that radian mode is required.

The answer is C.

Question 7
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If 
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From the graph of 
[image: image17.wmf](

)

x

f

y

=

, we see that the graph is concave up for 
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The answer is E.

Question 8

From the formulae sheet we have, if 
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Now,   
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So, the value obtained for y when 
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 is 0.6628 (to 4 places).

The answer is C.

Question 9

The graph of 
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the gradient is positive.

So at 
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there is a local minimum. 

Similarly the gradient of 
[image: image35.wmf](

)

x

F

y

=

 at 
[image: image36.wmf]1

=

x

 is zero.

For 
[image: image37.wmf]1

<

x

 the gradient is positive and for 
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The answer is E.

Question 10

The volume of a cone is given by 
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The answer is A.


Question 11

The slope field suggests the shape of an inverted parabola. Only options C and D offer this. 

At 
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For E, 
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So C is the only option.

The answer is C.

Question 12
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The answer is B.

Question 13
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The answer is A.

Question 14
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The vector we require is 
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The answer is C.

Question 15

The vector resolute of 
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The answer is A.


Question 16
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The answer is B.

Question 17
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The answer is D.
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The resulting force has a magnitude of 
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 newtons.

The answer is E.

Question 19
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The answer is A.


Question 20

Draw a diagram.
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So,
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The answer is E.

Question 21

The pulling force P could be acting up or down the plane. The weight force acting vertically downwards has magnitude 10g newtons. Hence eliminate options A and B. The normal force acting perpendicularly from the plane is N not 
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 so eliminate option E.

Option D is correct. Note that the pulling force could be quite weak and hence the particle could be on the verge of sliding down the inclined plane which explains why the friction force is directed up the plane opposing the imminent movement.

The answer is D.


Question 22

Draw a diagram.
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Because the system is on the point of sliding down the slope, the friction force opposes this and acts up the slope.
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The answer is E.


SECTION 2
Question 1

a.
i.
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ii. Method 1
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Method 2

From the diagram,
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iii. Multiplying a complex number by i has the effect of rotating it in an anticlockwise direction by 
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iv. Hence means use what you have just found therefore we must take a graphical rather than an algebraic approach.

We know that the four roots of the equation 
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Given that u and w are roots and that there are two others, from the graph, they must be 
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The region R is reflected in the line 
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Question 2
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as our convention for direction we have, resolving around crate 1,


[image: image93.wmf](

)

(

)

~

~

1

~

1

4

4

30

sin

30

cos

i

a

j

g

P

N

i

Fr

T

P

=

-

+

+

-

-

o

o




(1 mark)
Since 
[image: image94.wmf],

55

.

43

=

P

 
[image: image95.wmf]5

0

and

5

.

0

.

a

=

=

m

,

[image: image213.wmf]
[image: image96.wmf]425

.

17

775

.

21

4

0

4

2

1

55

.

43

  

and

  

4

5

.

0

2

3

55

.

43

1

1

1

=

-

=

=

-

´

+

=

-

-

g

N

g

N

a

N

T


So,


[image: image97.wmf]5

.

0

4

425

.

17

5

.

0

3

775

.

21

 

´

-

´

-

=

T


    
[image: image98.wmf]N

0

.

27

=

  (correct to 1 decimal place)

(1 mark)

c.
Because Zac is accelerating at a constant rate of 
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d.
The crates are on the point of sliding when 
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Resolving around crate 1 and remembering that 
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Alternatively, a single equation can be used to solve this by considering the two crates as a single 9 kg entity.
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Equating components, we obtain 
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Question 3 

a.
i.
For the function f to be defined, we require that 
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d.
i.
Following the same reasoning as in part c. we have
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ii. Generalising this, and noting the pattern with the inequalities
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Question 4

a.
Take the origin to be that part on the

platform from which the particle is

projected. The downward forces acting

on the particle are the gravitational and

air resistance forces. Taking the positive

direction as upwards, and using the

equation of motion, 
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b.
The maximum height is reached when 
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c.
We need to consider the downward part

of the particle’s journey. Taking its 

maximum height as the origin, the 

downward direction as positive, and using

the equation of motion 
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From part b., the particle returns to the platform when it has travelled
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So, the particle is travelling at a speed of 
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d.
i.
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ii. 
We need an expression for velocity as a function of time. Looking at the motion of the particle from when it reached its maximum height, we have, from part c.
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So the terminal velocity of the particle is 20 metres per second.
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e.
For that part of the particle’s journey where it is falling downward, we have

from part d. that 
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From part c. the speed of the particle when it returned to the platform was 
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Question 5

a.
The naval exercise began when 
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The aircraft carrier A was positioned 5 km due north of the fleet command ship when the exercise started.
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b.
From a.
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So aircraft carrier B is positioned 2 km due East of the fleet command ship.

So at the start of the naval exercise A and B

are as shown in the diagram

Distance required


[image: image172.wmf]km

29

4

25

=

+

=


(1 mark)

c.
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So the aircraft carrier A is moving due East when the naval exercise begins.
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So the required angle is 38(57’.
(to the nearest minute)


(1 mark)

e.
i.

[image: image177.wmf](

)

(

)

(

)

~

~

~

2

cos

5

2

sin

5

j

t

i

t

t

r

A

+

=



[image: image178.wmf](

)

(

)

(

)

(

)

t

y

t

x

t

y

t

x

2

cos

5

2

sin

5

2

cos

5

2

sin

5

=

=

=

=



[image: image179.wmf])

2

(

cos

25

)

2

(

sin

25

2

2

2

2

t

y

t

x

=

=


So, 
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(1 mark)

ii.
The path is circular with centre at O and a radius of 5 km.  Also, we know from part c. that it is clockwise motion.

(1 mark)

f.
Method 1 – “Hence…”
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The path of aircraft carrier B is that of an ellipse with a semi-minor axis length of 2 km and a semi-major axis length of 3 km and “centre” at O. From part e. we know that the path of aircraft carrier A is circular.

From the diagram, we see that

the two aircraft carriers cannot 

collide.




(1 mark)

Method 2 – “Otherwise…”

The two aircraft carriers will collide iff
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(1 mark)

Since this is not possible, that is the 
[image: image187.wmf]~
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 and 
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j

 components are not the same for both the carriers at the same point in time, then the two aircraft carriers cannot collide.







(1 mark)

g.
i.
The helicopter can only land on aircraft carrier A if they are at the same

position at the same time.



So, the helicopter can land on aircraft carrier A if
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There are values of t (ie 
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) that satisfies all three position components. Therefore the helicopter and aircraft carrier A can be at the same position at the same time and hence the helicopter (barring technical difficulties) can land.

ii. Hence the least value of t when this happens is at 
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(1 mark)
h.
Consider the vertical component of the position function of the helicopter.

Graph the function 
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This would mean that the helicopter would be under the water.
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(1 mark) for integrand











(Cosine rule)





(first quadrant)
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When t = 0, v = 0
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