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                                                       TRIAL EXAMINATION 2

                                                                   SOLUTIONS

                                                                          2017
Section A – Multiple-choice answers
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Section A - Multiple-choice solutions

Question 1
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Using the identity 
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    (from the formula sheet) we have,
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The answer is E.

Question 2

[image: image218.wmf]x

O

-1

y

)

(

x

f

y

=

p

2

Do a quick sketch.
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· dilated by a factor of 2 from the x-axis
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The answer is C.

Question 3

The period of the graph shown is 
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The answer is D.

Question 4
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The answer is C.

Question 5

The roots to the equation 
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So the other roots must be
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The answer is A.

Question 6
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For option A, the complex number 
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about the origin by 90(.

A right angled triangle is formed.

For option B, the complex number
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 lies on the real axis.

Since 
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a right-angled triangle is formed.
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For option D, the complex number
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 option E must be correct.
Mathematically, if 
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complex numbers lie along a straight line.

The answer is E.
Question 7

Do a quick sketch of this solution.
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It appears that this solution could pass through the point 
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The answer is D.

Question 8
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The answer is B.

Question 9
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Do a quick sketch to help determine the endpoints of f.
The terminals of integration are the y coordinates of

these endpoints because we are rotating about the y-axis.
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The answer is C.

Question 10

Using the formula from the formula sheet, let 
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The answer is D.

Question 11
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The answer is C.

Question 12
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At 
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, the volume of the sculpture is decreasing at the rate of 3596.7051…cm3/hr.

The closest answer is 3597.

The answer is E.

Question 13

Using the cosine rule (formula sheet) we have
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The answer is B.

Question 14
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The particle starts from rest,
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The answer is E.
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Question 15
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The answer is B.

Question 16
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Change in momentum is 
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The answer is B.

Question 17
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Note that since the packages are in 

equilibrium,  
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The answer is A.

Question 18
Let the mass of a wrapped chocolate be W and the mass of an unwrapped chocolate be U.
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The answer is A.

Question 19
For the distribution of the sample mean 
[image: image60.wmf]  

X 

,


[image: image61.wmf]...

9452007

.

0

)

1

.

7

Pr(

0625

.

0

64

5

.

0

7

)

(

sd

)

(

E

=

<

=

=

=

=

=

X

n

s

X

μ

X


The closest answer is 0.9452.
The answer is D.
Question 20
A type II error occurs when the null hypothesis 
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The answer is B.


SECTION B 
Question 1 (10 marks)
a. Solve 
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Stationary point occurs at 
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The vertical asymptote has equation 
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     (1 mark)
The non-vertical asymptote has equation 
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c. Note that 
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 so the point of inflection occurs at (1, 0).
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(1 mark) – correct shapes including asymptotes
(1 mark) – correct domain including endpoints
(1 mark) – correct stationary point and point of inflection
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ii. 
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The starting point for body B is 
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The paths of the two bodies are at right angles at 
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Distance between body B and body C is given by
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For the differential equation  
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Check the initial condition.
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Question 5 (9 marks)

a. We’re told 
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iii. Since 
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Question 6 (10 marks)

a. Taking upwards as positive, we have,
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c. From 
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 onwards, the drone is subject only to gravity and hence acceleration is constant.

Method 1
Taking upwards as positive, we have

         
[image: image173.wmf]c

t

v

dt

v

dt

dv

a

a

+

-

=

-

=

-

=

-

=

=

-

ò

g

g

g

g

4

g

4


When 
[image: image174.wmf]  

t

=

0

,

v

=

27

 so 

c

=

27

 (from part b.)


[image: image175.wmf]  

v

=

-

g

t

+

27







     (1 mark)

At maximum height, 
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The drone reaches 37.19 m higher (correct to two decimal places) before falling to the ground.
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Method 2
Because we have constant acceleration we can use the constant acceleration formulae.

At 
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The drone reaches 37.19 m higher (correct to two decimal places) before falling to the ground.
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d. When the drone’s propulsion system fails it is travelling at 
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So the magnitude of the vertical component of the drone’s velocity when its propulsion system fails is 
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e. Method 1
Considering the vertical component of the drone’s motion, and taking the upward direction as positive, we have
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The propulsion system fails when the drone is 
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Method 2
Since the drone is subject only to gravity, its acceleration is constant. Take upward direction as positive and consider just the vertical component of the drone’s motion.
The propulsion system fails when the drone is 
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Method 3
Since the drone is subject only to gravity, its acceleration is constant. Take upward direction as positive and consider just the vertical component of the drone’s motion.
From when the propulsion system fails until the maximum height is reached,

[image: image207.wmf]8

.

9

3

8

.

9

8

.

9

3

0

height)

 

max.

(at 

0

)

part 

 

(from

3

=

-

=

-

=

=

+

=

=

t

a

t

v

at

u

v

u

d.


The propulsion system fails when the drone is 
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At this same time the velocity is 
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So between when the propulsion system fails and the maximum height is reached,
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The maximum height reached above the ground is
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Between when the maximum height is reached and when the drone hits the ground,
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So the total time between when the propulsion system fails and when the drone hits the ground is   
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Note that the concentration of sugar per litre in the tank after t minutes
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