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SECTION 1 — MULTIPLE CHOICE QUESTIONS 
 
 

 
Instructions for Section 1 

 
Answer all questions in this part on the answer sheet provided for multiple-choice questions. 

Choose the response that is correct for the question. 

A correct answer scores 1, an incorrect answer scores 0. 

Marks will not be deducted for incorrect answers. You should attempt every question. 

No marks will be given if more than one answer is completed for any question. 
 
 
 
QUESTION 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The graph shown could be that of a function f  whose rule is 

A 2))(( bxax −−  

B 2))(( bxax −+  

C 2))(( xbax −+  

D 2))(( bxxa −−  

E 2))(( xbax −−  

y

xa b 

y = f(x) 
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QUESTION 2 
The graph of the function with equation |1| 2 −= xy  is reflected in the x -axis, dilated by a 
scale factor of 2 from the y -axis and then translated by +3 units from the x -axis.  
The equation of the transformed graph is 

A |24| 2 +−= xy  

B 3|4|
4
1 2 +−−= xy  

C |2|
4
1 2 +−= xy  

D 3|12| 2 +−−= xy  

E 3|14| 2 +−−= xy  

 
 
 
QUESTION 3 

The domain of the function 
3
6

xy
x

−
=

−
 is 

A [3, 6) 

B ),6( ∞+  

C ),3[ ∞+  

D }6{\R  

E ),6(]3,( ∞+∪−∞    
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QUESTION 4 

The graph of the function with equation C
BAx

y −
+

=
1

, where A , B  and C  are real 

constants, is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The values of A , B  and C  respectively are 
 

A 
2
1

−=A    1−=B           3=C  

B 1−=A  2−=B  3−=C  

C 1=A  1=B  3=C  

D 2−=A  1=B  3−=C  

E 1=A  2−=B  3=C  

 

y

x– 2 
– 3 

– 4 
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QUESTION 5 
The function 5122)( 3 +−= xxxf  has a turning point at ( )285  ,2 − . It follows that the function 

)2(3)( xfxg −+=  has a turning point at 

A ( )288  ,22 −+  

B ( )228  ,22 −−  

C ( )228  ,22 −+  

D ( )288  ,22 −−  

E ( )728  ,23 −+  
 
 
 
QUESTION 6 

The function Raf →−∞ ] ,(  :  with rule ⎟
⎠
⎞

⎜
⎝
⎛=

x
xxf 1sin)(  will have an inverse function 

provided 
 

A 0=a  

B 2225550 ⋅−=a  

C 2225440 ⋅−=a  

D 1294460 ⋅−=a  

E 1591550 ⋅−=a  
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QUESTION 7 
Two functions f and g are defined as follows: 

RAf →  :  with rule xxf 23)( −=  

RBg →  :  with rule 
2
5)( 2 −= xxg  

The function ))(( xgf  will be defined if 

A { }2 : ≤= xxB  

B 
⎭
⎬
⎫

⎩
⎨
⎧ ≤≤−=

2
32 : xxA  

C 
⎭
⎬
⎫

⎩
⎨
⎧ −≤=

2
5 : xxB  

D 
⎭
⎬
⎫

⎩
⎨
⎧ ≤=

2
3 : xxA  

E { }22 : ≤≤−= xxB  

 
 
 
QUESTION 8 

The largest set of real values of a  for which 1|2| 2 ≥− aa  is 

A 21−<a   and  21+>a  

B 2−<a   and  4>a  

C 1−≤a   and  1≥a  

D 21−−≤a   and  21+−≥a  

E 21−<a , 1=a   and   21+>a  
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QUESTION 9 

The product of the first three positive solutions of the equation 03
2

cos2 =+⎟
⎠
⎞

⎜
⎝
⎛ x

 is 

A 
27

77 3π
 

B 
27

595 3π
 

C 
27

143 3π
 

D 
27

385 3π
 

E 
27

29 3π
 

 
 
 
QUESTION 10 

If 2)3sin(2)3(cos2 −=+ bb , where 
22
ππ

≤≤− b , then b  is equal to 

A 
2
π

−  

B 
2
π

−  or 
6
π

 

C 
2
π

 

D 
6
π

−  or 
2
π

 

E 
2
π

−  or 
6
π

−  
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QUESTION 11 

( )x3
7 14log  is equal to 

A ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
)7(log
)2(log

3
e

ex  

B ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
)7(log

)2(log)7(log
3

e

eex  

C ( ))2(log13 ex +  

D ( ))2(log3 7x  

E )2(log3 7+x  

 
 
 
QUESTION 12 

Let )(xf  and )(xg  be functions such that 4)0( =f , 1)0(' =f , 4)0( −=g  and 5)0(' =g .  

If 
)(
)()(

xf
xgxh = , then the value of )0('h  is equal to 

A 
2
3

 

B 5 

C 6 

D 1 

E 
2
1

−  
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QUESTION 13 

The graph of the function with equation )(xfy =  is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Which of the following is most likely to be the graph of the derivative function with equation 
)(' xfy = ? 

 

A                         B 
 
 
 
 
 
 
 
 
 
 
 
 
C                          D 
 
 
 
 
 
 
 
 
 
 
 
 
 
E None of the above. 

y

x2 4 – 2 – 4 

2 

4 

6 

8 

10 

– 2 

– 4 

– 6 

– 8 

– 10 

y = f(x) 

y

x2 4 – 2 – 4 

2 

4 

6 

8 

10 

– 2 

– 4 

– 6 

– 8 

– 10 

y

x2 4 – 2 – 4 

2 

4 

6 

8 

10 

– 2 

– 4 

– 6 

– 8 

– 10 

y

x2 4 – 2 – 4 

2 

4 

6 

8 

10 

– 2 

– 4 

– 6 

– 8 

– 10 

y

x2 4 – 2 – 4 

2 

4 

6 

8 

10 

– 2 

– 4 

– 6 

– 8 

– 10 
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QUESTION 14 

The equation of the normal to the curve of the function with equation 22
−=

x
y  at the point 

where 4=x  is 
 

A 048 =++ xy  

B 0338 =+− xy  

C 0318 =−+ xy  

D 072 =−+ xy  

E 0318 =+− xy  
 
 
 
QUESTION 15 

Let )(xg  be a function such that 4)1( =g  and 9)1(' =g . If )()( xgxf = , then the value of 
)1('f  is equal to 

A 
4
9

 

B 2 

C 
2
1

 

D 
6
1

 

E 3 
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QUESTION 16 

The graph of the function with equation )(xfy =  is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Let g  be a function such that )()(' xfxg = . On the interval ) ,( ba , the function g  will 
 
A Have a local maximum value. 

B Have a local minimum value. 

C Have a zero gradient. 

D Be a decreasing function. 

E Be an increasing function. 

 
 

y

xa b 

y = f(x) 
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QUESTION 17 

If ||
2

cos xxy −⎟
⎠
⎞

⎜
⎝
⎛=  and ππ −<<− k3 , then the rate of change of y  with respect to x   

at kx =  is 

A 1
2

sin
2
1

−⎟
⎠
⎞

⎜
⎝
⎛−

k
 

B 1
2

sin
2
1

+⎟
⎠
⎞

⎜
⎝
⎛ k

 

C 1
2

sin
2
1

+⎟
⎠
⎞

⎜
⎝
⎛−

k
 

D 1
2

sin
2
1

−⎟
⎠
⎞

⎜
⎝
⎛ k

 

E 1
2

sin2 −⎟
⎠
⎞

⎜
⎝
⎛ k

 

 
 
 
QUESTION 18 

If 1)( −=∫ dx xg
b

a

 then dx xg
a

b
∫ − )5)(3(  is equal to 

A )(53 ba −−−  

B )(53 ab −−−  

C )(53 ab −+  

D )(53 ab −−  

E )(53 ab −+−  
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QUESTION 19 

The random variable X has a normal distribution with mean 12 and variance 4. If Z  has the 
standard normal distribution, then the probability that the value of X lies between 10 and 16 
is equal to 

A )1Pr()
2
1Pr(1 >−>− ZZ  

B )2Pr()1Pr(1 >−>+ ZZ  

C )1Pr()2Pr( −>+< ZZ  

D )2Pr()1Pr(1 >−>− ZZ  

E )
2
1Pr()1Pr( −>+< ZZ  

 
 
 
QUESTION 20 
The continuous random variable X has a probability density function given by 

⎪⎩

⎪
⎨
⎧ <<+−

=
otherwise

if 

                         0

20     
6
1

3
1

2
1

)(
2 x xx

xf  

The median value of X , correct to four decimal places, is equal to 

A 00001⋅  

B 57471⋅  

C 44441⋅  

D 59690 ⋅  

E 00002 ⋅  
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QUESTION 21 
A curtain rod manufacturing company used three machines on a particular day to produce 
curtain rods. At the end of the day the following data was given to the production manager: 
 

 Total number of curtain rods 
produced 

Number of defective curtain rods 
produced 

Machine A 450 14 

Machine B 350 18 

Machine C 200 12 

 
A curtain rod was selected at random from all of the curtain rods produced on this day by 
machines A, B and C and found to be not defective. 
 
The probability that the curtain rod was produced by machine B is equal to 

A 
20
7

 

B 
22
9

 

C 
175
166

 

D 
239
83

 

E 
250
83

 

 
 
QUESTION 22 
An archer is shooting arrows at a target. Her probability of hitting the bullseye of the target is 

40 ⋅ . The minimum number of shots needed by the archer so that the probability of her 
hitting the bullseye at least five times is greater than 90 ⋅  is equal to 
 

A 17 

B 18 

C 19 

D 20 

E 21 
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SECTION 2 — EXTENDED ANSWER QUESTIONS 
 

 

Instructions For Section 2 
 
Answer all questions in the spaces provided. 

A decimal approximation will not be accepted if an exact answer is required to a question. 

In questions where more than one mark is available, appropriate working must be shown. 

Where an instruction to use calculus is stated for a question, you must show an 
appropriate derivative or anti-derivative. 
 

Unless otherwise indicated, the diagrams in this book are not drawn to scale.  
 
 
QUESTION 1 
In the hidden depths of the Amazon jungle in Peru there lives a secret Incan tribe. This tribe 
is guardian to a legendary diamond statue, which it keeps in a stone chest that sits on a rock 
ledge on the banks of the piranha infested Amazon river. The rock ledge is 46 ⋅  metres 
above the bottom of the river. Galaxian Highscore, the intrepid adventurer, is keen to 
possess this diamond statue. Because the piranha fish eat human flesh, the statue can only 
be safely taken from the stone chest when the chest is completely uncovered by water. 

Galaxian knows that in this part of the jungle the height of the water above the bottom of the 
Amazon River can be modelled by the function: 

⎟
⎠
⎞

⎜
⎝
⎛+= td
14

cos410 π
 

where d  is height (in metres) above the bottom of the river at time t  hours after 12:00 noon 
on any given Monday. 
 
a. Explain why the height of the water is the same at 12:00 noon on every Monday. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
  _____________________________________________________________________ 
 

                                                                                                                               2 marks 
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b. (i)   Determine, correct to the nearest minute, the first time after 12:00 noon on Monday   
  when the stone chest is completely uncovered by water. 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
2 marks 

 
  (ii)    Determine, correct to the nearest minute, the amount of time that Galaxian  

Highscore has to safely take the statue from the stone chest. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
1 mark 
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Unfortunately for Galaxian Highscore, the Incan tribe captures her before she is able to get 
the diamond statue. They tie her by a vine 20 metres above the bottom of the river at 
midnight on Monday and slowly lower her at a constant rate such that she will first enter the 
piranha infested water after midnight on Tuesday. 

c. (i)   Show that the equation of the line that is tangent to the curve ⎟
⎠
⎞

⎜
⎝
⎛+= td
14

cos410 π
   

    and passes through the point (12, 20) is given by: 
 

   20)12(
14

sin
7

2
1 +−⎟
⎠
⎞

⎜
⎝
⎛−= ttd ππ

, where 1t  is the t-coordinate of the tangent point. 

 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
(ii)    Hence find the value of 1t , correct to three decimal places. 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
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 (iii)   Hence find the maximum possible rate at which Galaxian is being lowered towards  
    the river, correct to three decimal places. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 
The Incan tribe decides to release Galaxian if she can solve the ancient Incan puzzle of 

finding solutions to ⎟
⎠
⎞

⎜
⎝
⎛ +=

4
cos)3sin( πxx . 

d. Find in exact form the real solutions to the equation ⎟
⎠
⎞

⎜
⎝
⎛ +=

4
cos)3sin( πxx  which satisfy 

 π≤≤ x0 . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
 

Total Marks = 13 
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QUESTION 2 
The Lambert W function is defined to be the inverse of xxe . It follows from the definition of 
the Lambert W function that if xxea = , then )(W ax = . 
 
a. (i)  State the solution to the equation 6=xxe  in terms of the Lambert W function. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

 1 mark 
 
 (ii)  Find, correct to four decimal places, the value of )3(W . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

 1 mark 
 

 (iii)  Show that the solution to the equation 23 =xxe  is 
3

)6(W
=x . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

 2 marks 
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b. (i)  Show that the equation 2=+ xex  can be written in the form 1)2( =−− xe x . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

 1 mark 
 
 (ii)  Let tx =−2  in the above equation. Show that 2etet = . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

 1 mark 
 
 (iii)  Hence show that the solution to the equation 2=+ xex  is )(W2 2ex −= . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

 1 mark 
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c. (i)  Find the exact largest value of a  such that the function 

   Raf →−∞ ] ,(  :  with rule xxexf −=)(   has an inverse function 1−f . 
 

 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 
 (ii)   For the value of a  found above, sketch the graph of )(1 xfy −=  on the set of axes  
    below. Label any end-point with its coordinates. Label any axis intercept with its  
    coordinates. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

3 marks 

y

x1 2 – 1 – 2 

1 

2 

– 1 

– 2 
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 (iii)   Determine the rule for 1−f  in terms of the Lambert W function. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

 (iv)  Hence find the exact value of ⎟
⎠
⎞

⎜
⎝
⎛−

e
1W . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

Total = 16 marks 
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QUESTION 3 
 
a. (i)   Use calculus to find the derivative of 32)( 2 −++ xxx βα .  
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

 (ii)   Hence express the derivative of 32)( 2 −++ xxx βα  in the form 
32

)(
−x
xq

,  

     where )(xq  is a quadratic expression. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
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b. Hence find an anti-derivative of 
32

)95(2
−
−

x
xx

. 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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c. (i)    Hence use calculus to find an expression that gives the exact area between the  

  curve 
32

)95(2
−
−

=
x
xxy  and the lines 

5
8

=x , 2=x  and 0=y . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

 (ii)    Find, correct to three decimal places, the area between the curve 
32

)95(2
−
−

=
x
xxy   

    and the lines 
5
8

=x , 2=x  and 0=y . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
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d. Find all exact values of α  for which 32)1()( 2 −−+= xxxxf α  is always an  
  increasing function. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

4 marks 
 

Total = 14 marks 
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QUESTION 4 
A continuous random variable X has a Weibull distribution if it has a probability distribution 
function given by: 

⎪⎩

⎪
⎨
⎧ >

=
−−

otherwise

if 

                          0

0        
)(

/ 1 xex
xf

x βα α

β
α

 

 
where α  and β  are positive constants. The Weibull distribution provides a good model for 
the length of life of many electronic components and biological plants and animals. 
 
It has been found that the length of life (measured in thousands of hours) of an aircraft 
guidance system follows a Weibull distribution with 2=α  and 10=β . 
 
a. Find correct to the nearest hour: 
 
 (i)   The expected value of the length of life of an aircraft guidance system. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 
 (ii)   The standard deviation of the length of life of an aircraft guidance system. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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b. Find correct to four decimal places the probability that a randomly selected aircraft 
 guidance system will have a length of life that exceeds four thousand hours. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 
c. If three guidance systems are used independently, find correct to four decimal places 
 the probability that exactly one of the three fails prior to four thousand hours of use. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
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d. A particular aircraft guidance system is known to have already lasted for four thousand 
 hours. Find correct to four decimal places the probability that the guidance system will 
 last for less than five thousand hours. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
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e. Find correct to the nearest hour the expected length of life of an aircraft guidance 
 system that has already lasted for four thousand hours. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

4 marks 
 

Total Marks = 16 
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BONUS QUESTION 
 
 
QUESTION 1 
 
Let ))(( xgfy = , where: 

10)1( =−f , 1)1(' −=−f  

1)2( −=g , 4)2(' −=g  

 
a.  Find the value of y  when 2=x . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
 

b.  Find the value of 
dx
dy

 when 2=x . 

 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 

 

2 marks 
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Now let xxf −+= 342)(  and )12(log1)( −−= xxh e . 

 
c. (i)   Find the exact maximal domain on which ))(( xhfy =  is defined. 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

3 marks 
 
 (ii)    Find the rule for ))(( xhfy = . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

1 mark 
  (iii)   If 10))(( =βhf , find the exact value of β . 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 
 _____________________________________________________________________ 
 

2 marks 
 

Total Marks = 8 
 


