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SECTION A 

 

Question 1   Answer  D 
 

The graph is the bottom half of a circle  

with centre at the origin and radius 2b. 

  2 2: , 4f D R f x b x      

solving   0 2f x x b      

solving   3f x b   

2 2

2 2 2

2 2

4 3

4 3

b x b

b x b

x b

x b

   

 



 

  

since the range is  3 ,0b


 the domain  

could be   2 ,b b    or   , 2b b   

 

 

Question 2   Answer  B 
 

     

   

   

3 23 3 10 10

2 5

1 6 6, 1 0 1

p x x k x k x k

x x x k

p k p k

     

   

    

 

Since  x k  is a factor, then   0p k    

 2x   and  5x   are both factors  

 x k  is not a factor.  
 

 

Question 3   Answer  A 
 

   

   

4 3

3 2 2

: , , 2

4 6 2 3 2 0

f b R f x x x

f x x x x x

    

      
 

The graph has an inflexion point at 0x   the 

origin, and a maximum turning point at  

3 27
,

2 16

 
 
 

. The function is only a one-one 

function, when its domain is restricted to  

 ,b  where 
3

2
b  .    

 

x

y

0

2b b    2b b   

3 b   
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Question 4   Answer  E 
 

 

 

   

   
 

1 2 5

2 5
2 5

2 1 6 3 1

1 3 1
6 1 3 1

6 6

x k y

x
ky x y

k k

k x y k

k x k
y k x k y

 

    

   

 
      

     

equating gradients, when the lines are parallel    

    22 1
1 12 12 4 3 0

6

k
k k k k k k

k


            

There is a unique solution when \{ 4,3}k R        

  

When 3k   the equations become  
2 3 5

4 6 10

x y

x y

 

 
    

these lines are coincident, that is the same line, so there is infinite number of  solutions  

when 3k   

When 4k    the equations become  
2 4 5

3 6 9

x y

x y

 

   
    

these lines are parallel  so there is no solution when 4k      

 

Question 5   Answer  C 
 

 5 3 4 2 2 25 5 15 5 3
dy

y x x x x x x
dx

       , stationary points occur when  0
dy

dx
   

0x   the point of inflexion 3x    the turning points.  

The graph has a positive gradient 0
dy

dx
     , 3 3 ,x     
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Question 6   Answer  B 
 

   

   

2

2

0

4

sin

2 sin

x

f x t dt

f x x x



 


 

 

 

 

 

Question 7   Answer  C 

 3 2 23 3 6 3 2 0
dy

y x x c x x x x
dx

          turning points occur when 0,2x    

when 0 ,x y c  , when  2 , 8 12 4x y c c      , turning points at  

 0,c  and  2, 4c . The graph crosses the x-axis three times when 0c   and 4 0c  ,  

that is when 0 4c  . 
 

 

  

http://kilbaha.com.au/
http://copyright.com.au/


Mathematics Methods Trial Exam 2 2017 Solutions   Section A                     Page  7 

 Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

Question 8   Answer  A 
 

 
 

 

log 3e x
f x

g x
  using the quotient rule  

 
       

 

 
   

 

 

 
   

 

   

2 2

2 2

log 3 log 3 log 3

2 4
2 log 6 3log 6 2 3log 62 22

4 162

e e e

e e
e

g xd
g x x g x x g x x

dx xf x
g x g x

g
g

f
g

    
  

      

  
   

  

 

Question 9   Answer  E 
 
 

   
0

x

F x f t dt   

Note that  y f t  may also be modelled by 

4sin
2

t
y

 
  

 
  

A.     
0

0
0 0F f t dt   , is true, by 

      properties of definite integrals          

B.       
4

0
4 0F f t dt   , is true, the  

         value of the definite integral is zero. 

C.         
2 1

0 0
2 2 1 2F f t dt F f t dt     

      is true, by symmetry, area between  

      0 to 2 is double the area from 0 to 1. 
 

D.          
2 3

0 0
2 2 3 2F f t dt F f t dt    , is true, similar to C. 

E.      3 1 0F F  , is false,        
3 1

0 0
3 1F f t dt F f t dt    .  
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Question 10   Answer  D 
 

   

 

90

2
15 5cos 10

365

5 2 2
sin 10

365 365

10 200
sin 0.085

365 365t

C t t

dC
t

dt

dC

dt



 

 



 
   

 

  
  

 

 
  

 

 

 

Question 11   Answer  D 
 

 
for 2

4 for 2

x x
f x

x


 


       Then     

3

1

1
5

2
f x dx


  

Although the function is not continuous at 2x  , the definite integral can still be calculated as 

the area of the rectangle and the area of two triangles. The smaller triangle below the x-axis has 

a value of 0.5 , it is not an area, the value of the definite integral is 
1 11

4 2 0.5 5
2 2

        

 

           

 

 

 

 

 

 

 

 

 

 

 

Question 12   Answer  C 
 

Let    1y f x g x   then  x f y now differentiate with respect to y,  

 
dx

f y
dy

 , inverting    
    
1 1dy d

g x g x
dx dx f y f g x

       
 

Now  1 2f    so that   2 1g  , and   
    

1 1 1 1
2

1 4 42
g

ff g
     

 
  

Question 13   Answer  A 
 

From the graphs      1 1 , 2 0 , 1 2f f g    

    

    

1 2 0

1 1 2

f g f

g f g

 

 
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Question 14   Answer  E 
 

 

0.2 5

1010

5 5

0 0

10

0 25

5 5

5 25

25 25 1

t

t

t t

dN
e e

dt

N e dt e

e e e

 

 
   

 

 
    

 

  

 

Question 15   Answer   D 
 

           Pr Pr Pr Pr Pr PrRBW RWB WRB WBR BWR BRW       

There are 6 different ways, the total number of balls is   r b w   when one ball is drawn there 

is  1r b w    and when two balls are drawn there are  2r b w    balls remaining. 

The total number of ways of drawing balls of different colours is 

   
6

1 2

rbw

r b w r b w r b w       
 

 

Question 16   Answer   B 
 

The graph of  cosy x   crosses the x-axis at  
2

x


  .  

The area of the rectangle is     2 cosA x x x  , solving 0
dA

dx
  for x, with 0

2
x


  ,  

gives 0.8603x  .  The maximum area of the rectangle is   0.8603 1.222A  . 

The area under the cosine wave is  2

2

cos 2x dx





 , so the minimum shaded area is  

2 1.122 0.878      
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Question 17   Answer   C 
 

 

 
ˆ

1 0.35 0.65
0.35 , 200 , 95% 1.96 , 0.0334

200
p

p p
p n z

n


 
        

The width of a 95% confidence interval is  
 1

2 2 1.96 0.0334 0.132
p p

z
n


      

Question 18   Answer   B 
 

 20, 1
d

Z N     , given that  Pr c Z c C     by symmetry  Pr 0
2

C
Z c     

 
 

 

Pr 0 2Pr | 0
Pr 0 0.5

C
Z c

Z c Z C
Z

 
    


 

 

Question 19   Answer  A 
 

 Pr 3A p ,  Pr 2B p  and  Pr A B p   

 

For valid probabilities, all probabilities 

must be between 0 and 1.  That is  0 3 1p   ,   

0 1 2 1p   , 0 2 1p p   ,  etc   

solving 0 1 2 2 1p p      gives 0.13398p  , any value greater than  

this will result in negative probabilities, which is not possible.  

 

Question 20   Answer   E 
 

 Bi ?, ?
d

X n p    

           78Pr more than one Pr 1 1 Pr 0 Pr 1 1 0.65 8 0.35 0.65X X X           

    1Now Pr 0 and Pr 1n nX q X npq      

8 , 0.65n q   and 0.35p   

8 trials and  Pr success 0.35p       

 

 

END OF SECTION A SUGGESTED ANSWERS

 A  A   

B  p  2 p p  2 p   

B  2 p  1 2 2p p   1 2 p   

 3p  1 3p   
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SECTION B 
 

Question 1 
 

a.       2 2 3 2 2 33 3 3f x x p x p x px p x p        

   2 23 6f x x px p     

 At P, 2x p ,    3 22 3 2f p p f p p                      A1

 
 

 

3 2 2 3

2 3 2 3

1 1

: 3 2 2

1 ,

T y p p x p p x p

t x y p x p m p c p

      

       
     A1 

 

 

 
 

b.          2 3 21 , 3t x y p x p p x p f x x p x p x p             

 solving    1t x f x x p        R  ,0p       A1 

        tangent must pass through  ,0p         G1 
 

 

 

http://kilbaha.com.au/
http://copyright.com.au/


Mathematics Methods Trial Exam 2 2017 Solutions   Section B                     Page  12 

 Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

c. At R, x p  ,      20 8f p f p p                     A1

 
 

 

2 2 3

2 3 2 3

2 2

: 0 8 8 8

2 8 8 8 , 8

T y p x p p x p

t x y p x p m p c p

    

    
     A1 

 

 
 

d. solving    2f x t x   

 3 2 2 3 2 33 3 8 8x px p x p p x p      

 x p  or   35 , 5 48x p f p p                                M1 

 S  35 ,48p p                      A1 
 

 

e.     
2

1 1
p

p
A f x t x dx


          M1 

  
2

3 2 3

1 3 4
p

p
A x p x p dx


           A1  

 

f.     
5

2 2
p

p
A t x f x dx


          M1 

  
5

3 2 2 3

2 3 9 5
p

p
A x p x p x p dx


           A1  

 

g. 
4

4 2
1 2

1

27
, 108 , 16

4

Ap
A A p

A
          A1 
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Question 2 
 

a.i.  2 258, 6
d

H N      

  Pr 50 0.9088H            A1 

  ii.  Bi 12, 1 0.9088
d

Y n p             

  Pr 3 0.0894Y             A1 

 iii.       Bi ?, 0.9088
d

X n p    

  Pr 5 0.95X     to find the value of n, using trial and error    

 7n              A1 

 

 
 

b.i.  2 2?, ?
d

E N      

 jumbo eggs,      Pr 66.7 0.023 Pr 66.7 0.977J E E        M1 

  
66.7

1 1.9954





    

 medium eggs,   Pr 50 0.09M E         A1 

  
50

2 1.34076





   

 solving  1  and  2  56.7 , 5.0          A1 
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b.ii.    
35.2 2.3

Pr 0.375 , Pr 0.625
100

E w E w


          

 minimum weight for extra large egg is  58.3w       A1

  

 
 

 

iii. completing the table         A1 
 
 

 medium large extra large jumbo 

probability 0.09 0.535 0.352 0.023 

egg weight grams 50  50 to 58.3  58.3 to 66.7  66.7  

revenue cents 5 15 20 25 

                     

expected revenue    0.09 5 0.535 15 0.352 20 0.023 25 16.09E R            

       16  cents        A1 

iv.  
 

 

Pr 50 66.7 0.535 0.352
Pr 50 66.7 | 66.7

Pr 66.7 1 0.023

E
E E

E

  
    

 
     

 0.908            A1 

  

 
 

 

c.i.  
5ˆ 0.0526
95

x
E P

n
     

  
   ˆ ˆ1 0.0526 1 0.0526ˆVar 0.000525

95

p p
P

n

  
       A1 
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ii.  ˆSd 0.000525 0.0229P    

    Pr 0.0526 2 0.0229 0.0526 2 0.0229 Pr 0.0068 0.098P P          

 for 95 eggs, we require  

    Pr 0.0068 95 0.098 95 Pr 0.64 9.35J J           M1 

 Since it is discrete,  
5

Bi 95,
95

d
J n p

 
   

 
 

  Pr 1 9 0.966J            A1 

 

 
 

 

d. tree diagram 

 

 

 

 

 

 

 

 

 

 

 

 

      Pr Pr Pr 0.3 0.45 0.7 0.75 0.66J J A J B            M1 

  
0.7 0.75

Pr | 0.795
0.66

B J


           A1 

 

   
0.3

A
  

0.7

B
  

0.55

0.45

J

J 

  

0.25

0.75

J

J 
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e.i. The function is continuous at 6t  , so that   

 
6

sin 1 1 2
2 12 2

b
b b

   
        

   
       M1 

 

 ii.  
 

0.147
3 4







,  sine curve, graph joins up with straight line at   6,0.147   

 correct scaling, shape, zero elsewhere      G2 

 

 

t

T

0 2 4 6 8 10 12

0.05

0.1

0.15

 
 

 

iii.  
 

sin 0 6
12

2 1 6 12
3 4 12

0 otherwise

t
t

t
T t t







  
  

 
  

     
  





 

 

  
 

6 12

0 6

sin 2 1 5.6586
3 4 12 12

t t
E T t dt t dt

 



    
       

      

 
 
 

 

  
 

6 12

2 2 2

0 6

sin 2 1 38.3625
3 4 12 12

t t
E T t dt t dt

 



    
       

      

 
 
 

  M1 

    
2

Var 38.3625 5.6586 6.343T           A1  
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iv. Since 
 

6

0

sin 0.56
3 4 12

t
dt

 



 
 

  





, the median m, satisfies    

 

 
  0

sin 0.5
3 4 12

m
t

dt
 



 
 

  





, solving gives 5.589m       A1 
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Question 3 
 

a.    
2 2

LHS C x S x         

    
2 2

1 1

2 2

x x x xe e e e    
      
   

 

    2 2 2 21 1
2 2

4 4

x x x xe e e e    
        
   

      M1 

 
   2 2 2 21

2 2
4

1

x x x xe e e e

RHS

       
 

 

      M1 

 

b.     
1

2

k x k xd d
S k x e e

dx dx

 
  

 
        

    
1

2

k x k xd d
e e

dx dx

 
  

 
        M1 

  
1

2

k x k xke ke            

 
   

 

1

2 2

k x k x k x k xk
e e k e e

k C k x

  
    

 



       M1 

 

 Also     
1

2

k x k xd d
C k x e e

dx dx

 
  

 
   

1

2

k x k xd d
e e

dx dx

 
  

 
 

        
1 1

2 2 2

k x k x k x k x k x k xk
ke ke e e k e e k S k x   

       
 

   

      

c.  
 

 
  

S k x u
y T k x

C k x v
     

      and  u S k x v C k x       using the quotient rule    M1 

  
du

k C k x
dx

  and  
dv

k S k x
dx

  

 
   

 

2 2

22
=    

du dv
v u k C k x k S k xdy dx dx

dx v C k x

       
        M1

 

  
    

   

2 2

2 2

k C k x S k xdy d k
T k x

dx dx C k x C k x

      
    

          

from  Question3a  M1
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d.  
3

4
S x    that is    

1 3

2 4

x xe e   

 
3

2

x xe e      Let    
1x xu e e
u

   

 
1 3

2
u

u
    multiply both sides by u, transposing 2 3

1
2

u
u       

 2 3 9 9
1

2 16 16

u
u
 

    
 

    completing the square     M1 

 

2
3 25

4 16
u
 

  
 

 

 
3 5

4 4
u               

 
1

2,
4

xu e        but   0xe    reject the negative 

  log 2ex             A1 

e. The graph of   y S x   is a one-one function, so it has an  

 inverse which is a function. The domain and range are both R.   A1 

 If     
1

2

x xy S x e e     then the inverse function  1x S y  

 so that  2       x xy e e           

 2 0x xy e e      multiplying by xe   

 2 2 1 0x xe ye      let xu e          

 2 2 1 0u yu     solving for u using the quadratic formulae 

  2 24 4 4 1y y             M1 

 
 22 4 1

2

x
y y

u e
 

    take the positive since  0xu e      

  2 1xe y y      so that      1 2log 1ex S y y y     

 so we have the result 

    1 2log 1ey S x x x     domain and range both R.             A1 

 to check the result from d.   

 

 

 
2

1

3

4

3 3 3 3 25
log 1 log log 2

4 4 4 4 16
e e e

S x

x S 



                          

             M1
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Question 4  
 

a.i. by similar triangles   
1.5 1.5 2 3

2

x
y

y x x


          A1 

 ii. By Pythagoras's Theorem   2 4AC x     and 2 21.5CB y   

   2 2 24 1.5L x AC CB x y         substitute for y, 

    2

2

9 9
4

4
L x x

x
            M1 

             
 2

2

2

9 4
4

4

x
x

x


        since 0x   

 

  2 2

2

3
4 4

2

3
1 4

2

L x x x
x

x
x

   

 
   
 

         M1 

iii. 
3

2 2

6

4

dL x

dx x x





         A1 

 30 6
dL

x
dx

     

 
3

6x             A1 
 

iv.  3
6 4.933mL           A1 
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b.i.  
 

2 2
cos

cos
AC

AC



           

   
 

1.5 3
sin

2sin
CB

CB



     

  
   

2 3

cos 2sin
L AC BC

 
        for  00 90       A1 

  ii. 
    
   

3 3

2 2

4sin 3cos

360sin cos

dL

d

  

  


  

    3 30 4sin 3cos 0
dL

d
 


           A1 

    
3

3 3 3
tan tan

4 4
    

 

3

1 03
tan 42.26

4
 

 
  

 
        A1  
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c.i. Method 1 

   2 2 2 2L x AC CB x b y a           by similar triangles   
a x ab

y
y b x
     

   
2 2

2 2 2

2

a b
L x x b a

x
           A1 

             
 2 2 2

2 2 2 2

2

a x b a x
x b x b

x x

  
      

 
     since 0 , 0x a    

 ii. 
3 2

2 2 2

dL x ab

dx x x b





          

 0
dL

dx
    solving for x,         M1 

  
1

3 2 2 2 3
3

x ab x ab ab                       

  

    
22

2 2 23
min

2

3

3

3

a ab
L L ab ab b

ab

  
         

 

  
3

2 2 2
3 3

min

2 3
,

3 2
L a b m n           A2                                                                
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c.i. Method 2 
 

 

 The angle   is at A. 

  
   sin cos

a b
L 

 
                                                                                       A1

                                        

  ii. 
    
   

3 3

2 2

cos sin

180sin cos

a bdL

d

  

  

 
        

                                  

      3 30 cos sin 0
dL

a b
d

 

           M1 

    

1
3

3tan tan    
a a

b b
 

 
    

 
 

 

1
3

1  tan
a

b
   

   
 

                                                                                                                                         

                                                                                                                                                       

   so  that   

 
 

 
 

 
1 1

2 2 2 22 2
3 3 3 3

1 1
3 3

1 1
and

sin cos

a b a b

a b 

 
                                               

 
   

1 1
2 2 2 22 2

1 3 3 3 3
3

1 1
3 3

1

min tan
a b a ba

L L a b
b a b


   

       

  

  
1

2 2 2 22
3 3 3 3

minL a b a b   
 

 

  
3

2 2 2
3 3

min

2 3
,

3 2
L a b m n                                                                                   A2 
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