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SECTION A 
 

Question 1   Answer  A 

The period is 
2

2T b

b




= = , the range of ( )cos x  is  1,1− , the range of cos 1

x

b

 
− 

 
 is  

 2,0−  but since 0a  , reflecting in the x-axis, the range is  0,2 dilating by a factor of  a, the 

range of  cos 1
x

a
b

  
−  

  
 becomes  0, 2a− . 

Question 2   Answer  B 

Let    ( ): 0,3 , 3sin 3
3

x
f R f x

 
→ = − 

 
. The period is 

1
3

2
6T


= =  

The graph of f  is transformed by a reflection in the x-axis, the rule is 

( ) 3 3sin
3

x
g x

 
= −  

 
, we only have one-half of a cycle. 

Now a dilation of factor 3 from the y-axis, replace with
3

x
x . 

( ) 3 3sin
9

x
g x

 
= −  

 
 , the period is  

1
9

2
18T


= = ,  since we must have one-half of a cycle,  

the new domain is  0,9 , then a dilation by a factor of  3 from the x-axis, multiply y by 3 
 

the equation becomes    ( ): 0,9 , 9 9sin
9

x
g R g x

 
→ = −  

 
 

Question 3   Answer   C 
 

3sin
3

3sin 9cos
3 3

dy x

dx

x x
y dx c

 
=  

 

   
= = − +   

   





 

to find c use  0
2

y
 

= 
 

 

( )

9 3
0 9cos , 9cos

6 6 2

3
9 cos

2 3

c c

x
y x

    
= − + = =   

   

  
= −     

 

when 0x =   ,   ( ) ( )3 9
0 9 1 3 2

2 2
y

 
= − = −  

 
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Question 4   Answer   D 
 

( )
2

1
y b

x a
= −

−
 is the only curve which  

has a vertical asymptote at x a=  and   

a horizontal asymptote at y b= .  

 

 

Question 5   Answer  E 
 

( ) ( )log 5ef x x= +  and ( ) 24g x x x= −   

( )( ) ( )( )

( )

( )( )
( )( )( )

2

2

log 5

log 4 5

log 4 5

log 5 1

e

e

e

e

f g x g x

x x

x x

x x

= +

= − +

= − − −

= − − +

 

we require ( )( )5 1 0x x− − +   or 

( )( )5 1 0x x− +  that is ( )1,5− , since ( )( ) ( )dom dom gf g x g x D= =  
 

Question 6   Answer  A 
 

( ) ( )2 4 2 2f x kx x x k x= − = −  

crosses the x-axis at 0 ,x x k= =   

( ) ( )3 22 4 2 2f x kx x x k x = − = −  

has stationary points at 0 ,
2

k
x x= =   

since 0k  . The function will have an inverse  

provided that the function is one-one, increasing  

function that is  
2

k
b  − . 

Question 7   Answer  B 

original curve ( )cos
2

y
x=  image curve ( )sin 2 cos 2

2
y x x

 
  = = − 

 

2 , ,
2 2 4 2

x y
x x x y

 
  = − = − + =   in matrix form   

1
0

2
4

1
00

2

x x
T

y y


 
−         = +            

   
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Question 8   Answer  C 
 

( )( ) ( )   ( )
bb b

a a a
f x k dx f x dx kx A k b a+ = + = + −     A. is true   

( )
1

bk
b

a
ak

x
f dx f x dx A

k k

 
= = 

 





   

the area gets dilation by a factor of k parallel to the x-axis.  B. is true 

( )
( )

1
bk

bk

ak
ak

f kx
dx f kx dx A

k k
= 





    C. is false  

( ) ( ) ( )
b k b k b

a k a k a
A f x k dx f x k dx f x dx

− +

− +
= + = − =    the area remains the same under a 

transformation k units to the left or right  parallel to the x-axis. D. and E. are both true. 
 

Question 9   Answer  D 

Total  b r+  marbles, let A be the event two marbles of the same color, drawn without replacement, 

that is 1 red and 2 blue or 1 blue and 2 red, but there are 3 ways of doing each of these,   

BBR, BRB, RBB, RRB, RBR, BRR, 

( )
( )

( )( )( )

( )

( )( ) ( )

( ) ( )

( )( )( )

( )

( )( )( )

( )

( )( )( )

( )( )

3 1 3 1
Pr

1 2 1 2

3 1 3 1 3 1 1 3 2

1 2 1 2 1 2

3

1

b b r r r b
A

b r b r b r b r b r b r

br b br r br b r br b r

b r b r b r b r b r b r b r b r b r

br

b r b r

− −
= +

+ + − + − + + − + −

− + − − + − + −
= = =

+ + − + − + + − + − + + − + −

=
+ + −

 

Question 10   Answer  E 

( )

( )

2
21 4

4 4

2 1

nx n
y n x n y

mx
n y m x n y

n

− =  = +

− =  = +

 

equal gradients when 2, 4
4

n m
n m

n
= =    

equal y-intercepts when 
2

1 , 2
4

n
n= =  ,  

so that when. 2 and 1n m=  = ,  

there is an infinite number of solutions,   

and when 2 and 1n m=  = −  there is a unique solution. 
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Question 11   Answer  C 
 

( ) ( )

( )

2 2

2 2

2 2

2 2

2
2

2 2

2

2

2

2

kx kx kx kx

kx kx kx

kx kx kx

kx kx kx

kx kx kx

d
x e xe kx xe kx e

dx

xe kx e dx x e

xe dx k x e dx x e

k x e dx xe dx x e

x
x e dx xe dx e c

k k

− − − −

− − −

− − −

− − −

− − −

= − = −

− =

− =

= −

= − +



 

 

 

 

 

Question 12   Answer  C 

( ) ( ) ( ) ( )

( ) ( )
( )

( )

( ) ( )

( )

( )
( )

( )

2

2

Pr , Pr 0 , Pr 1 , Pr 2
! 2

Pr 1 2 Pr 1 Pr 2
Pr 2 | 1Pr 3 | 1

Pr 1 1 Pr 0

1
222Pr 3 | 1

1 1 2 1

ke e
X k X e X e X

k

X X X
X XX X

X X

e ee e
X X

e e e

 
 






  

 


   

− −
− −

−
−−

−

− − −

= = = = = = = =

  = + =
  = =  =

 − =

 
++   + 

  = = =
− − −

 

 

Question 13   Answer  E 
 

 

   

 

 

 

 

( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

( )( ) ( )( ) ( )( )

( ) ( ) ( ) ( )( )

2 2 2 2 2 2

2 2 2 2 2 2

2 2 2 2 2

2 2 2 2 2 2 2 2 2

Pr 1 1

Pr 1 1

Given that 1 1 1 1

1 1 1 1 1

A B a b p b a p

A B a p b b p a

a a p b p b a b p a b

a a b b a b a a b

  = − − − = − − −

  = − + − = − + −

− + + − + = − −  =

− + − = − − − = − −

 

Since ( ) ( )Pr 0 , Pr 0A B A B      A. and B. are false. 

In fact the all the events, A and B, A  and B , A  and B , A  and B  are all independent. 

( ) ( )( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

2 2

2 2 2

2 2 2 2 2 2 2

2 2 2 2 2 2 2

Pr 1 1 Pr Pr

Pr Pr Pr

Pr 1 Pr Pr

Pr 1 Pr Pr

A B a b A B

A B p a b A B

A B a p a a b a b A B

A B b p b a b a b A B

    = − − =

 = = =

  = − = − = − =

  = − = − = − =

 

 A  A   

B  2p  2 2b p−  2b  

B  2 2a p−  ( )Pr A B   21 b−  

 2a  21 a−   
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Question 14   Answer  D 
 

: , \{1}
1

x a
f y a R

x

−
= 

−
     swap x and y 

( )

( )

1 : , 1
1

, , 1

y a
f x x y y a

y

xy x y a xy y x a y x x a

− −
= − = −

−

− = − − = − − = −

 

Since ( ) ( )1

1

x a
f x f x

x

− −
= =

−
 they are the same graph and therefore have an infinite  

number of points of intersection. 
 

 

Question 15   Answer  E 

Given ( ) ( )1f a b f b a−=  =  ,  ( )f a c =  

( ) ( )

( ) ( )

( ) ( )
( ) ( )( )

( )
( )( ) ( )

1

1

1

1

let

differentiate wrt

1 1
inverting

1 1 1

y g x f x

dx
x f y y f y

dy

dy d
f x g x

dx dx f y f f x

g b
f a cf f b

−

−

−

−

= =

= =

 = = = =   

 = = =


  

 

Question 16   Answer  A 
 

( )

( ) ( ) ( )

ˆ25 , 0.1 , 25, 0.1
25

1ˆ ˆPr 0.2 Pr Pr 5 Pr 4 0.902
5

dX X
n p P X Bi n p

n

P P X X

= = = = = = =

 
 =  =  =  = 

 

 

Question 17   Answer  A 
 

( )f x k x= , since it is a probability density function  
0

1
a

kx dx =   

the mean value 
0

1 1 1
1 2

0 2

a

kxdx a
a a

=  =  =
−   

1
1 2 2
2

0 0
0

1
0 1, 8

2 8

a x
kx dx kx dx k k k

   
= = = − = =  

  
   
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Question 18   Answer  D 
 

 

The confidence interval is  

( ) ( )ˆ ˆ ˆ ˆ1 1
ˆ ˆ1.96 , 1.96

ˆ , 36

p p p p
p p

n n

x
p n

n

 − −
− + 

 
 

= =

 

( )
1

36 36
1.96

36 36

x x

x
f x

 
− 

 = +  

( ) 0 35f x x =  =  

 

Question 19   Answer  B 
 

 

( ) ( ) ( ) ( )

( )

( ) ( ) ( ) ( )

( )

( ) ( ) ( )

81 81 81

81 81

81 81

2 2

Pr log log log 1

1 81

Pr 2log 2log 1

1
2log 1 log

2

2 9 9 solving 1 and 2

9 81 , 9 , 3 , since 0 , 0

3 , 27

X x a b ab

ab

E X x X x b a

b b
E X

a a

b
b a

a

a a a a b

a b

= = + = =

=

= = = − =

   
= =  =   

   

= =

= = =  

= =





 

 

Question 20   Answer  B 
 

 

 

( ) ( )

( )

Pr 0.03 Pr 0.1

Pr 0.97

X b X c

X b

 =  =

 =
  

1.88
b 



−
=  and  1.28

c 



−
= −     1.88

b 



−
=  and  1.28

c



−
= . 

 

 

END OF SECTION A SUGGESTED ANSWERS 
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SECTION B 

 

Question 1 

 

a. ( ) 4 26f x x x bx c= − + +  

 

( ) ( )

( )

( )

3

3 0 81 54 3 0 , 1 3 27

4 12

2 0 32 24 0 , 8

f b c b c

f x x x b

f b b

=  − + + = + = −

 = − +

 − =  − + + = =

    M1 

 8 , 27 24 51b c= = − − = −         A1 

 

b. ( ) 4 26f x x x c= − +  

 

( ) 4 2

2

6 0

6 36 4
3 9

2

f x x x c

c
x c

= − + =

 − 
 = =  −

 

 ( ) ( )3 24 12 4 3 0f x x x x x = − = − =  for stationary points    M1 

 
( )

( ) ( ) ( )

0 0 , 3

0 , 3 9 , 3 9

f x x

f c f c f c

 =  = 

= = − − = −
 

            A2  

( ) 4 26y f x x x c= = − +  values of c 

crosses the x-axis four times, 

that is, there are four 

solutions for ( ) 0f x = .  

0 9c   

crosses the x-axis three times, 

that is, there are three  

solutions for ( ) 0f x = . 

0c =  

crosses the x-axis twice, that 

is, there are two solutions for 

( ) 0f x = . 

9 or 0c c=   

does not cross the x-axis, that 

is, there are no solutions for 

( ) 0f x = . 

9c   

 

c.i. ( ) 4 26 4f x x x x= − −  

 
( ) 34 12 4 0

1.53, 0,35,1.88

f x x x

x

 = − − =

= − −
 

 ( ) ( ) ( )1.53, 2.45 , 0.35,0.68 , 1.88, 16.23− − − −      A1  

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


2021 Kilbaha VCE Mathematical Methods Trial Examination 2 Page 11 

Detailed answers 
 

 

© Kilbaha Education  https://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 

http://copyright.com.au 
 

 

c.ii. ( ) ( ) 34 12 4m x f x x x= = − −  

 ( ) ( )2 212 12 12 1 0m x x x = − = − =  for maximum and minimum gradient    

 ( ) ( ) ( ) ( )1 1 1 4 12 4 4 , 1 1 4 12 4 12x m f m f =  − = − = − + − = = = − − = −  A1 

 

c.iii. ( ) ( ) ( ) ( )1 1 , 1 9 , 1, 1 , 1, 9f f P Q− = − = − − −  

 gradient joining ( )
( )

9 1 8
4

1 1 2
m PQ

− +
= = − = −

− −
     A1 

 equation of the line joining  ( ): 1 4 1PQ y x+ = − +  

 4 5y x= − − , and drawing the line on the graph below    A1 
   

c.iv. solving  
4 26 4 4 5x x x x− − = − −  

 ( )( )

4 2

2 2

6 5 0

5 1 0

5 , 1

x x

x x

x

− + =

− − =

=  

         M1 

 1x =    are the points P and Q  

 5 , 5S Rx x= − =         A1 
 

c.v. ( ) ( )5 4 5 5 , 5 4 5 5f f− = − = − −  

 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

2 2

2 2

5 , 4 5 5 , 5 ,4 5 5 , 1, 1 , 1, 9

1 5 4 5 4 17 5 1

5 1 4 4 5 17 5 1

R S P Q

d SP

d QR

− − − − − − −

= − + + − + = −

= − + − = −

   M1 

 ( ) ( ) ( )so 17 5 1d SP d QR= = −        A1 
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c.vi. Let  ( ) 4 5t x x= − −  

 

( ) ( )( ) ( )

( ) ( )( ) ( )

1
4 2

1
5

1
4 2

2
1

16 1
6 5 3 3.2

5 5

32 2
6 5 6 6.4

5 5

p

s

Q

P

x

x

x

x

A t x f x dx x x dx

A f x t x dx x x dx

−

−

−

= − = − + − = = =

= − = − + = = =

 

 

   M1 

 

( ) ( )( ) ( )
5

4 2

3
1

1 3 2 1 3 2

16 1
6 5 3 3.2

5 5

1
,

2

R

Q

x

x
A t x f x dx x x dx

A A A A A A

= − = − + − = = =

= = + =

 
   A1 
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Question 2 
 

a. ( )0 1 2 3 4L h y y y y y= + + + +  

 ( )0.2 2 2.18 2.33 1.24 1.93L h= + + + + =  

 3 51.90 , ?h y b y= = = =         

 ( )1 2 3 4 5R h y y y y y= + + + +  

 ( )0.2 2.18 2.33 1.90 1.24 1.79R b= + + + + =  

 1.30b =           A1 
 

b. ( ) ( )   7 2 1
1 1sin 2 2 4 2

4 2 2
f

 
= + = − = − 

 
     A1 

c. ( )
7

sin 2
4

  
x

f x x
 

= + 
 

 

 ( )
7 7 7

sin cos
4 4

  
4

 
x x x

f x
     

 = +   
   

      A1 

 solving  ( ) ( )0 0.1f x x =   

 gives ( ) ( )0.369 , 0.894 , 0.369 2.331 , 0.894 1.124x f f= = =  

 closest point ( )0.894,1.124  furthest point ( )0.369,2.331     A1 

  

d. ( ) ( )( )0.3,0.4 ,A R u f u  

 ( ) ( ) ( ) ( )( )
22

0.3 0.4d AR s u u f u= = − + −      M1 

 solving 0
ds

du
=  gives 0.0162 , 0.3715 , 0.8659u =     M1 

 the minimum distance is ( )min 0.8659 0.9277kms s= =     A1 

  

e. using average of the left and right rectangles ( ) ( ) 21
0.5 1.93 1.79 1.86km

2
A L R= + = + =  

 using the river equation 

1

2

0

7
sin 2 1.85 km

4

x
A x dx

  
= + =  

  





 

 the average of the left and right rectangles over-estimate the modelled area. A1 

 

f. solving 

1

0

7 1.848 7
sin 2 sin 2

4 2 4

m

m

x x
x dx x dx

       
+ = = +      

      

 
 
 

 

 or solving 

1

0

7 7
sin 2 sin 2

4 4

m

m

x x
x dx x dx

       
+ = +      

      

 
 
 

   M1 

 gives solving 0.4235m =          

 ( ) 2.3077f m = , the length of the fence is 2.3077 km    A1 
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Question 3 

tennis balls  ( )257,0.937
d

T N=  

a.i. ( )Pr 56 0.1429T  =          A1 

 

ii.    containers ( )3, 0.1429
d

C Bi n p= = =  

 ( ) ( ) ( )
3

Pr 1 1 Pr 0 1 1 0.1429 0.3704C C = − = = − − =     A1 

 

 

b. containers ( )?, 0.1429
d

Cn Bi n p= = =  

 

( ) ( )

( ) ( )
2 32 3

Pr 2 Pr 3 0.5

0.1429 1 0.1429 0.1429 1 0.1429 0.5
2 3

n n

Cn Cn

n n− −

= + = =

   
 − +  − =   

   

   M1 

 solving gives 15.34 or 18.12n =  

 so 16,17,18n =          A1 

 

 
 

 

 

 

c.i. ( )ˆ 0.143E P =  

 ( )
( )0.1429 1 0.1429ˆ 0.050
49

sd P
 −

= =       A1  
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ii. ( )Pr 0.1429 2 0.050 0.1429 2 0.050T−    +   

 
( )

( )

Pr 0.0429 0.2429 49

Pr 2.1 11.9b

T

T

=   

=  
       M1 

 
( )Pr 3 11

0.938

bT=  

=
         A1 

 

 
 

d. 
( ) ( )

( )
ˆ ˆ ˆ ˆ1 1

ˆ ˆ, 0.0523,0.2334
p p p p

p z p z
n n

 − −
 − + =
 
 

      M1 

 since ˆ 0.1429 , 49 , 0.05 , ?p n sd z= = = =  

 

( )

( )

0.2334 0.0523
1.811 , 0,1

2 0.050

Pr 1.811 1.811 0.93

93%

d
z Z N

Z

−
= = =



−   =       A1 
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e. 

2 4

20

4
sin 1

4 2

t t
a dt dt

 − 
+ =  

   

 



   since the total area is equal to one 

 

2 4

2

0 2

4 1 1
cos 4 1

4 2 2

t
a t t





       
− + − =               

      A1 

 

( ) ( )
4 4 1

cos cos 0 16 8 8 2 1
2 2

4 4
1 1

4

a

a a

a



 



 





  
− + + − − + =  

  

+   
+ = =   

   

=
+

     M1 

f. ( ) ( )
( )

( )

Pr 3
Pr 3 | Pr 1

Pr 1

T
T T

T


  =


 

 

( )

( )

4

3

2 4

21

1
4

2

1
sin 4

4 2

t dt

t
dt t dt



−

=
 

+ − 
 





 



       M1 

 

( )4 2 2




=

+
          A1 
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g.                                   G2  

 

 

 

 
 

 

h. ( )
( )2 4

20

4
sin 1.8862hr

4 4 2

t tt
E T t dt dt

 



 − 
= + =  

+    

 



    A1 

 ( )
( )2 4 2

2 2

20

4
sin 4.2625

4 4 2

t tt
E T t dt dt

 



 − 
= + =  

+    

 



 

 ( ) ( ) ( )( )
22 2 2var 4.2625 1.8862 0.7047hrT E T E T= − = − =     A1 

 

i. ( )
0

1

2

m

f t dt =



 

 1.86m =  hours    or  111.88m =  minutes 

 112m =           A1 
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Question 4 
 

a. original ( )logey x=  new  ( )3log 2 5 5y x = − −  

 ( )
( )
( )

( ) ( )3

3 3

3

log
log , log log

log
e

x
y x e y x

e
= = =   

  

( ) ( ) ( )3 3 35 log 2 5 , 5 log , log 5

5
2 5 ,

2 2

y x y e y y e y

x
x x x

   + = − + = = −

 = − = +
      M1 

  

( )
( )3

3

1 5
0 1 5

, , log , , 52 2
2 2

0 log 5

x x
a b e p q

y y
e

         = + = = = = −          −    

 A1 

           

b. At the point ( )( )3, log 2 5 5u u − −  

 

( )
( )

( )

( ) ( ) ( ) ( )

3

log 2 5
log 2 5 5 5

log 3

2 2
at

2 5 log 3 2 5 log 3

e

e

T

e e

x
y x

dy
x u m

dx x u

−
= − − = −

= = =
− −

 

 ( )( )
( ) ( )

( )3

2
: log 2 5 5

2 5 log 3e

T y u x u
u

− − − = −
−

 

      
( ) ( )

( )
( ) ( )

( )
( )

3

3

2 2
log 2 5 5

2 5 log 3 2 5 log 3

log 2 5 5
2 5 2 5

e e

x u
y u

u u

nx nu
y u

u u

= + − − −
− −

= + − − −
− −

    M1 

 
( )

( ) ( )2 2

3 3

2
2log log ,

log 3e

n e e m e= = = =      A1 

c. ( )
( )

( )
3

log 2
log 2

log 3

e

e

x k
y x k k k

−
= − − = −  

 

( ) ( )

( ) ( )
( )

( )

0

2
at

2 log 3

2
tan 45 1

2 log 3

2
2

log 3

e

T

e

e

dy
x v

dx x k

m
v k

v k n

= =
−

= = =
−

− = =

 

 
( )

( ) ( )( )2

3 3

1 1
log log

2 log 3 2 2e

k k
v e k e= + = + = +      A1 
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d. The tangent at 3x =  is 
( )( )

( )
( )( )

3

2 6
log 6

log 3 6 log 3 6e e

x
y k k

k k
= + − − −

− −
 

 if this passes through the origin then ( )
( )( )

3

6
log 6 0

log 3 6e

k k
k

− − − =
−

   

 solving this for  k gives 0.5436k = ,        A1 

   the gradient of the line is then 
( )( )

( )
2

0.3336 tan
log 3 6 0.5436e

= =
−

 

 ( )1tan 0.3336 −=  

 018.5 =           A1 

 

 
 

e. ( )3: log 2g y x k k= − −     swap x and y 

 

( )

( )

( )

1

3

3

: log 2

log 2

2 3

1
3

2

x k

x k

g x y k k

x k y k

y k

y k

−

+

+

= − −

+ = −

− =

= +

        M1 

 

( )( )

1

1

3

dom , ran
2

ran , log 2 dom

k
g b g

g b k k g

−

−

 
= = 
 

= − − − =

 

 ( )( ) ( ) ( )1 1

3

1
: , log 2 , 3

2

x kg b k k R g x k− − +− − − → = +     A1 
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f. ( )( ) ( )( )3log 21

3

1
log 2 3

2

b k k k
g b k k k

− − +− − − = +  

 

( )( ) ( )( )

( )( ) ( )

( )( )

3log 21

3

1

3

1

3

1
log 2 3

2

1
log 2 2

2

log 2

b k
g b k k k

g b k k b k k

g b k k b

−−

−

−

− − = +

− − = − +

− − =

 

  

 alternatively, at the endpoint of the function 

 ( ) ( ) ( )( )1

3 3log 2 log 2g b b k k g b k k b−= − −  − − =     A1 

 

g. ( ) ( ) ( )11 1 1
3 3 3 at 1 1, 3

2 2 2

x k k x ky k k x k+ + 
= + =  + = + 

 
 

 Now ( ) ( )3 log 3 3x x

e

d

dx
=   

 

( ) ( )

( ) ( )( )

( ) ( ) ( )

1

1
1

1 1
1

3 3
log 3 3 at 1 log 3

2 2

1 3
: 3 log 3 1

2 2

3 1 3
log 3 3 log 3

2 2 2

k k
x

e T e

k
k

e

k k
k

e e

dy
x m

dx

T y k x

y x k

+

+
+

+ +
+

=  = =

 
− + = − 
 

= + + −

     M1 

 if this tangent passes through the origin then ( ) ( )
1

11 3
3 log 3 0

2 2

k
k

ek
+

+ + − =  

 solving this for k gives 0.529 , 1.4415k =        A1 

   the gradient of the line is ( )
13

log 3
2

k

em
+

=  

 when ( )
0.529 13

0.529 , log 3 2.9466
2

ek m
+

= = =   ,  ( )1tan 2.9466 −=  

 when ( )
1.4415 13

1.4415 , log 3 8.029
2

ek m
+

= = =  ,   ( )1tan 8.029 −=  

 
0 071.3 , 82.9 =          A1 

  

 both answers are acceptable. 
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h.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The graph of the function ( ) ( )3log 2g x x k k= − −  has a vertical asymptote at 
2

k
x =  

 it crosses the x-axis when ( ) ( )3

1
log 2 0 , 2 3 , 3

2

k kx k k x k x k− − = − = = +  

 at the point ( )
1

3 ,0
2

kD k
 

+ 
 

 and has its endpoint at the point, ( )( ),C b g b   

 ( )( ), log 2eC b b k k− −  ,  so we require ( )
1

3
2

kb k +  
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 The graph of  the function ( ) ( )1 1
3

2

x kg x k− += +  has a horizontal asymptote at 
2

k
y = , 

 it crosses the y-axis at the point ( )
1

0 , 3
2

kA k
 

+ 
 

 and has its endpoint at the point 

 ( )( )3log 2 ,B b k k b− − .         A1 

 Both graphs are symmetrical about the line y x= , which has a gradient of 1, the line 

 perpendicular to this line has a gradient of 1−  and has an equation of the form y w x= − , 

 now since it must pass through the endpoints of both functions, that is points C and B,  

 ( )( )3log 2b w b k k= − − −  so that ( )3log 2 .w c b k b k= = − + −    

 The line passing ( )3log 2y b k b k x c x= − + − − = −  crosses the x-axis at F and  

 crosses the y-axis at E, ( )0,E c  , ( ) ( )
1

,0 , 3
2

kF c c b k  + .   A1 

i. The two non-shaded areas bounded by the coordinates axes are equal, the shaded area  

 is therefore, the area of the triangle OEF, minus twice the area bounded by the graph of 

 ( )y g x=  between the point D and the line x b= , ( the line through C ) and twice the  

 area bounded by the graph of y c x= −  between the line at x b= and the point F.   

 Let ( )
( )11
3

2

k

b

k
A g x dx

+
=   and  ( )2

c

b
A c x dx= − .     

 Now ( ) ( )
2 2 2

2 2 2

2

1

2 2 2 2

c
c

b
b

x c b
A c x dx cx c bc c b bc

     
= − = − = − − − = + −    

     
  A1 

 The area of the triangle OEF is 21

2
c , so the shaded area is     

 

( )

( )
( )

( ) ( ) ( )
( )

2 2

1 2 1 2

2
2 2 2 2 2

1 1
3 3

2 2

1 1
2 2 2

2 2

1 1
2 2 2 2

2 2 2
k k

b b

k k

A c A A c A A

c
A c g x dx c b bc c b bc g x dx

+ +

= − + = − −

 
= − − + − = − + + − 

 
 

 

 ( )
( )

2 2
2 2

1
3

2

2 2 , 2
2 2

k

b

k

c c
A bc b g x dx R bc b

+
= − − − = − −    A1 
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