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                                                                MATHS METHODS (CAS) 3 & 4

                                                             TRIAL EXAMINATION 2

                                                                          SOLUTIONS

                                                                                  2014
Section 1 – Multiple-choice answers
1. C

9.   B

17.  D

2. C

10. D

18.  A

3. A

11. C

19.  C

4. E

12. D

20.  C
5. E

13. E

21.  B

6. E

14. A

22.  E

7. D

15. B

8. B

16. C

Section 1 – Multiple-choice solutions

Question 1
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The answer is C.

Question 2
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Sketch 
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The answer is C.


Question 3
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The answer is A.

Question 4
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The answer is E.

Question 5

The graph of 
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The point 
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The answer is E.

Question 6

X is normally distributed with 
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The closest answer is 0.9938.

The answer is E.

Question 7
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The answer is D.

Note, if doing this question using CAS, the solution is 
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Now 
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always gives an odd number, so the general solution is the set of odd numbered multiples of 
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Question 8

To find the rule for 
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Solve for y.
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Method 2 – by hand

Let     
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Swap x and y for inverse.
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Rearrange:
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To find the domain do a quick sketch of 
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The answer is B.


Question 9

Draw a Venn diagram and label the probabilities that we have been given.
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So, using the diagram,
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Since A and B are independent,
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The answer is B.


Question 10

Method 1 – using a tree diagram
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The answer is D.

Method 2 – using a transition matrix
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The probability she drives well in the third week is 0.63.

The answer is D.

Question 11

          
[image: image51.wmf]  

f

(

x

)

=

2

e

-

x

      if  

0

<

x

<

log

e

(

2

)

0

elsewhere

ì 

í 

î 



[image: image52.wmf]...

78693

.

0

2

2

1

Pr

2

1

0

=

=

÷

ø

ö

ç

è

æ

<

ò

-

dx

e

X

x


The closest answer is 0.7869.

The answer is C.


Question 12

Method 1 – using CAS

Define 
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Key in the functional equation and hit ENTER. 
[image: image54.wmf]  

f

(

2

(

x

+

y

))

=

f

(

2

x

)

+

f

(

2

y

)


You don’t get TRUE, which means it is only sometimes true.

Define 
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Copy and paste the functional equation and hit ENTER.

Again you don’t get TRUE.

Define 
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Again you don’t get TRUE.

Define 
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This time you get TRUE. So this function satisfies the functional equation for all values of x and y.

The answer is D.

Method 2 – by hand
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The answer is D.


Question 13
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Point of tangency is 
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The answer is E.


Question 14
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The answer is A.


Question 15

Do a quick sketch.
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Since the coefficient of the 
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 tells us that there are stationary points, in this case maximum and minimum turning points at 
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Again we don’t know whether s, t, or u are positive or negative but we do know that 
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So, from the graph we see that the gradient is positive for 
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 the gradient is zero (and therefore not positive), so we don’t include these endpoints.
The answer is B.

Question 16

To find the average value of a function from a graph, shade the areas enclosed by the graph, the line 
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Only option C offers this feature.
The answer is C.
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Question 17

For 
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The answer is D.


Question 18

The system will have infinitely many solutions or no solutions when 
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Now, the system of equations is
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This is the same as equation (1) so the lines lie on top of one another and therefore there are infinitely many solutions.

When 
[image: image95.wmf]  
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, the system becomes


[image: image96.wmf])

3

(

4

2

 

gives

 

4

)

2

(

)

2

(

2

4

4

)

1

(

8

-

=

+

¸

-

=

+

-

=

+

y

x

y

x

y

x


So the graphs of equation (1) and (3) are parallel lines and therefore there are no points of intersection and hence the system has no solutions.

So infinitely many solutions exist for 
[image: image97.wmf]  
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4

.
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The answer is A.

Question 19

Sketch 
[image: image98.wmf]  

y

=

f

(

x

)

 on your CAS. 
[image: image99.wmf]  

f
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=
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, so the function is
defined at 
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.  Option A is incorrect.

The function f is decreasing for 
[image: image101.wmf]  
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<

0

. Option B is incorrect.

The function f is continuous at 
[image: image102.wmf]  
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 but not smoothly 
continuous so the gradient function 
[image: image103.wmf]'

f

 is not defined there. 
Note that at 
[image: image104.wmf]  
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 there is a sharp point. 

The answer is C.

Question 20
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The closest answer is 24.47.

The answer is C.


Question 21
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Method 1 – graphically

The transformation T involves

· a reflection in the y-axis

· a translation of 2 units up

The graph of the image function 
[image: image109.wmf]2
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y

is shown.

Reverse these two transformations to obtain the original function by

· [image: image282.wmf]x
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translating 2 units down
· reflecting in the y-axis

The graph of the original function is shown.

The rule for this original function is 
[image: image110.wmf]  
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.

The answer is B.

Method 2 – algebraically

The transformation T involves

· a reflection in the y-axis

· a translation of 2 units up

The rule of the image function of f is 
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.

To “undo” the transformation and get back to the original function, we

· translate 2 units down.  Algebraically we do this by replacing y with 
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So the image function 
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The answer is B.

Method 3 – algebraically

Let 
[image: image114.wmf])
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Image equation is given by 
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The answer is B.

Question 22

Stationary points occur when 
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This equation is quadratic so we can use the quadratic formula.
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The quadratic equation has 2 solutions 
(i.e. more than 1 solution)
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The answer is E.


SECTION 2

Question 1 (14 marks)

a. i.
The point A is the x-intercept of the graph of 
[image: image122.wmf])
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x-intercepts occur when 
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A is the point 
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ii.    
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When 
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iii. Point C is the x-intercept of the tangent to the curve 
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Equation of tangent is given by 
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x-intercepts occur when 
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The x-coordinate of point C is 
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as required.
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iv. Point D is the point of intersection of the line 
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[image: image137.wmf]  

y

=

x

-

1

+

log

e

(

2

)

 (from part iii.).


[image: image138.wmf]  

When 

x

=

1

.

5

,

y

=

1

.

5

-

1

+

log

e

(

2

)

=

0

.

5

+

log

e

(

2

)


So the y-coordinate of point D is 
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 as required.
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b. The gradient of CD is 1 (from part a.). The gradient of EP is therefore – 1 (since 
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The equation of EP is given by 
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At point E, 
[image: image143.wmf]  

x

=

0

,

 so 

y

=

1

+

log

e

(

2

)

.

Point E is the point 
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c.
i.
A is the point 
[image: image146.wmf]  

(

0

.

5

,

0

)

 

B is the point 
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The equation of AB is given by (using point A)
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as required
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ii.
A few dotted indicative distances are shown in the north-south direction, between the dry creek bed and this new straight track between A and B.

A function 
[image: image150.wmf]  
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 which gives the north-south distance between the curved path with equation 
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Find the x value when this maximum distance occurs.
Method 1 – using CAS

Solve 
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Method 2 – by hand
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So the maximum occurs when 
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Substitute this into 
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 to find the maximum distance.
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d.
C is the point 
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     (from part a. iii)

D is the point 
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P is the point 
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The x-coordinate of P, i.e. 1, has been multiplied by 
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 to become the x-coordinate of 
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This represents a dilation from the y-axis by a factor of 0.903426… 
So 
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The y-coordinate of P, i.e. 
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Question 2 (16 marks)
a. i.
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ii. We have a binomial distribution with 
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iii. This is a conditional probability question.
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b. i.
Method 1
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Method 2 – use a diagram



[image: image176.wmf]25

22

5

2

5

2

4

3

1

)

'

,

'

,

'

Pr(

1

once)

least 

at 

out 

Pr(

=

´

´

-

=

-

=

O

O

O


 (1 mark)
ii. 
Create a transition matrix T and an initial state matrix 
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The probability he puts it out in the 10th week is 0.444 (correct to 3 decimal places).
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c. Y has a binomial distribution with 
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as required.
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d. 
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Now 
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Using CAS and the inverse normal function the corresponding value of Z is 
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Also, 
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Using CAS and inverse normal function, the corresponding value of Z is 0.39058.
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Solve equations (1) and (2) simultaneously using CAS or by hand:
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Question 3 (15 marks)
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ii. Do a quick sketch of the function 
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ii. To Show:  
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iii. Victoria’s speed is a maximum when
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Maximum speed occurs when 
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e. 
The maximum speed that Victoria can travel at is 
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Solve for p.
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Sketch the functions:
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Question 4 (13 marks)
a. P is the y-intercept of the graph of f. 

y-intercepts occur when 
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b. Point B is the x-intercept of the tangent found in part a.
x-intercepts occur when 
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c. The point A is the x-intercept of the graph of f. 
x-intercepts occur when 
[image: image243.wmf]0

=

y



[image: image244.wmf]1

1

0

=

-

=

x

x

k



[image: image245.wmf]f

y

x

BPO

 

of

 

graph

 

 the

and

 

axes

 

 

and

 

 

by the

 

enclosed

 

region

 

of

area 

 

of

area 

area

-

D

=


           






      between 
[image: image246.wmf]1

 

and

 

0

=

=

x

x


       
[image: image247.wmf]units

 

square

 

3

CAS)

 

(using

   

3

2

)

(

2

2

1

1

0

k

k

k

dx

x

f

k

=

-

=

-

´

´

=

ò


d. 

[image: image248.wmf]ò

-

-

=

1

1

1

1

 

 value

average

d

dx

x

k

d


           Solve 
[image: image249.wmf] 

1

1

1

1

ò

-

-

=

d

dx

x

k

d

k

for d using CAS.
        
[image: image250.wmf]  

d

=

-

5

4


 (1 mark)
e. The gradient of the tangent to f at point P is 
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f. 
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g. Solve 
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