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MATHEMATICAL METHODS 
  

Trial Written Examination 1 (Facts, skills and applications) 
 

Reading time: 15 minutes 
Total writing time: 1 hour 30 minutes 

 

PART I 

 

MULTIPLE-CHOICE QUESTION BOOK 
 

This examination has two parts: Part I (multiple-choice questions) and  
Part II (short-answer questions).  
Part I consists of this question book and must be answered on the answer sheet provided for 
multiple-choice questions.  
Part II consists of a separate question and answer book.  
You must complete both parts in the time allotted.  
When you have completed one part continue immediately to the other part.  
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Structure of book 

 

Number of 

questions 

Number of questions  

to be answered 

Number  

of marks 

27 27 27 

 

 
 

• Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers,  
  sharpeners, rulers, a protractor, set-squares, aids for curve sketching, up to four pages (two A4  
  sheets) of pre-written notes (typed or handwritten) and an approved scientific and/or graphics  
  calculator (memory may be retained).  
• Students are NOT permitted to bring into the examination room: blank sheets of paper and/or  
  white out liquid/tape.  

 

Materials supplied  
• Question book of 20 pages, with a detachable sheet of miscellaneous formulas  

• Answer sheet for multiple-choice questions.  
 

Instructions  

• Detach the formula sheet during reading time.  

• Check that your name and student number as printed on your answer sheet for multiple-choice    
   questions are correct, and sign your name in the space provided to verify this.  

• Unless otherwise indicated, the diagrams in this book are not drawn to scale.  

 

At the end of the examination  

• Place the answer sheet for multiple-choice questions (Part I) inside the front cover of the question   
   and answer book (Part II).  

• You may retain this question book.  
 
 

Students are NOT permitted to bring mobile phones and/or any other electronic 
communication devices into the examination room.  
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ANSWER SHEET 

 

NAME:  ______________________________________________________ 

 

 

STUDENT  ______________________________________________________ 

NUMBER 

 

SIGNATURE _________________________________________________ 

 

 

Instructions 

 

• Write your name in the space provided above. 

 

• Write your student number in the space provided above. Sign your name. 

 

• Use a PENCIL for ALL entries. 

       If you make a mistake, ERASE it - DO NOT cross it out. 

 

• Marks will NOT be deducted for incorrect answers. 

 

• NO MARK will be given if more than ONE answer is completed for any question. 
 

• All answers must be completed like THIS example. 

 

A B C D E 

 

 

1 A B C D E 15 A B C D E 

2 A B C D E 16 A B C D E 

3 A B C D E 17 A B C D E 

4 A B C D E 18 A B C D E 

5 A B C D E 19 A B C D E 

6 A B C D E 20 A B C D E 

7 A B C D E 21 A B C D E 

8 A B C D E 22 A B C D E 

9 A B C D E 23 A B C D E 

10 A B C D E 24 A B C D E 

11 A B C D E 25 A B C D E 

12 A B C D E 26 A B C D E 

13 A B C D E 27 A B C D E 

14 A B C D E 

 

Please DO NOT fold, bend or staple this form 

  



 Kilbaha Multimedia Publishing 2005 

 

MATHEMATICAL METHODS 

 

 

Written examinations 1 and 2 

 

 

 
FORMULA SHEET 

 

 

 

 

 

 

 

 

 

 

 

 

Directions to students 

 

Detach this formula sheet during reading time. 

 

This formula sheet is provided for your reference. 
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Specific Instructions to students 

This part consists of 27 questions. 

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

A correct answer scores 1, an incorrect answer scores 0. No mark will be given for a question if two 

or more letters are shaded for that question. Marks will not be deducted for incorrect answers. You 

should attempt every question. 

 

Question 1 

The probability of getting the number one to four on a spinner is given in the table below 
 

Number on Spinner Probability 

1 0.1 

2 0.4 

3 0.2 

4 0.3 
 

The probability of getting a 1 or a 4 is 

 

A. 0.03  

 

B. 0.3 

 

C. 0.4 

 

D. 0.2 

 

E. 1
 

 

Question 2 

 

 
 

For the standard normal curve shown above, Pr(X < −a) + Pr(X > a) equals     

 

A. 1 − Pr(X < a)   

 

B. 1 − 2 Pr(X < a)  

 

C. 2 − Pr(X < a)  

 

D. 2 − 2 Pr(X < a)  

 

E. Pr(X < a) + Pr(X < −a)  

−a a 0 
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Question 3 

Six balls are drawn at random without replacement from a box containing 12 balls, four of which 

are green.  The expected number of green balls in the sample is 

 

A. 1  

 

B. 2 

 

C. 3 

 

D. 4 

 

E. 5
 

 

 

Question 4 

A family has five children.  The probability the first three children are boys and the two youngest 

are girls is 

 

A. 
1

32
  

 

B. 
5

16
 

 

C. 
3

32
 

 

D. 
3

16
 

 

E. 
9

36

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2005 Mathematical Methods Trial Examination 1   Part I    Page 3 



 

Question 5 

A box contains ten equal sized and shaped blocks.  Six of the blocks are red and the remainder is 

yellow.  Two blocks are drawn from the box without replacement.  The probability that the second 

block is yellow is 

 

 

A. 
2

5
  

 

B. 
3

5
 

 

C. 
8

15
 

 

D. 
4

15
 

 

E. 
2

15

 

 

 

Question 6 

 

The values of x for which 1 ≤ 2cos
x

2







≤ 3,  0 ≤ x ≤ 2π  are  

 

A. {x :
π

6
≤ x ≤

π

3
}∪ {x :

5π

6
≤ x ≤ 2π}   

 

B. {x :
5π

6
≤ x ≤ 2π}  

 

C. {x :
π

3
≤ x ≤

2π

3
}  

 

D. {x :
π

6
≤ x ≤

5π

6
}  

 

E. {x :
π

3
≤ x ≤

5π

3
}
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Question 7 

 

 

 

 

 

 

 

 

 

 

 

 

The equation of the above graph could be 

 

A. f (θ) = 3cos(2θ)    

 

B. f (θ) = 3cos3(θ +
π

12
)   

 

C. f (θ) = 2sin3(θ −
π

12
) +1  

 

D. f (θ) = 2sin(6θ ) +1   

 

E. f (θ) = 2cos(6θ ) +1  

 

 

Question 8 

The graphs of 2− 2cos 2(θ ) and 3cos(θ) ,where 0 ≤ θ ≤ 2π ,  intersect at more than one point.  

The sum of the values of θ  at these points  is
 

 

A. 
π

2
   

 

B. 
π

3
  

 

C. π  

 

D. 2π   

 

E. 3π  
 

 

 

 

 

 

0 

3 

−1 

θ  

)(θf  

π

3
 

2π

3
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Question 9 

If f (x) = x
3 − 2x

2 − 8x − 5  and g(x) = f (x − 1), then g(x) equals  
 

A. x
3 − 2x

2 − 8x − 6  
 

B. x
3 − 5x2 − 9x + 4  

 

C. x
3 − 5x2 + 9x  

 

D. x
3 − 5x2 − 7x  

 

E. x
3 − 5x2 − x  

 

Question 10 

 

Part of the graph y = a(x − b)2 + c is shown below  

 

 

 

 

 

 

 

 

 

 

   

 

The values of a, b and c respectively could be 

 

 a b c 

A. 

 
−2 −1 4 

B. 

 
−2   1 4 

C. 

 

  2   1 4 

D. 

 

  2   4 1 

E. 

 
−2   4 1 

 

 

 

 

 

 

 

 

 

(−1,4) 

(0,2) 

0 
x 

y 
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Question 11 

If the graph of f (x) = e
x
 is translated two units down parallel to the Y axis and then reflected in the 

X axis to give the graph of  g(x) , then g(x)  could equal 

 

 

A. f (x) + 2   

 

B. f (x) − 2  

 

C. − f (x) + 2  

 

D. − f (x) − 2  

 

E. f (x − 2)  

 

 

Question 12 

 

If f(x) = (x −1)2 − 5, x ≥1,  then f −1
(x) equals  

 

A. 1− x + 5           x ≥ −5  
 

B. 1+ x + 5           x ≥ −5   

 

C. 1± x + 5           x ≥ −5   

 

D. 5 + x +1          x ≥ −1   

 

E. 5 + x −1          x ≥ 1  
 

 

 

Question 13 

Which one of the following does not have an inverse function? 

 

A. f (x) =
3

x
2       (0,∞)   

 

B. f (x) =
2

x + 5
      x ∈R\{-5}  

 

C. f (x) = x
2
-2x + 6      [1,∞)  

 

D. f (x) = tan(x)     [0,π )  

 

E. f (x) = ± x − 3      [3,∞)  
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Question 14 

 

If loga (xy
4
) = p and loga

y
3

x







= q,  then loga (xy) equals  

 

A. 
1

7
(3p − 4q)(p + q)   

 

B. 
1

49
(4q − 3p)(p + q)  

 

C. 
1

49
(3p − 4q)(p + q)  

 

D. 
4 p − 3q

7
 

 

E. 
4q − 3p

7
 

 

Question 15 

If log8 x = t. then log 2 x equals  

 

A. 2t  

 

B. 3t 

 

C.  4t  

 

D.  t
6
  

 

E. t
4
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Question 16 

 

Which one of the following is not true for f (x) = 2x
2 − x − 1 

 

A. The graph cuts the X axis at the points ( −
1

2
,0) and (1, 0)   

 

B. f (x) can be written as the product of two real linear factors  

 

C. f (x)  equals 2(x −
1

4
)
2
 −

9

8
 

 

D. f (x)  is positive for {x :−
1

2
< x <1}  

 

E. The gradient of f (x) is positive for {x : x >
1

4
}  

 

 

Question 17 

The graph of y =
2x + 5

x + 1
 has  

 

 

A. a horizontal asymptote x = 1 and a vertical asymptote y = 3  

 

B. a vertical asymptote x = 1 and a horizontal asymptote y = 3  

 

C. only one asymptote, x = −1   
 

D. a vertical asymptote x = −1 and a horizontal asymptote y = −2 
 

E. a vertical asymptote x = −1 and a horizontal asymptote y = 2 
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Question 18 
 

The value of x on the curve y = e5− 2x
 for which the gradient is − 8 is  

 

A. 
5

2
− log e (4)   

 

B. 
5

2
− log e (2)   

 

C. 
1

2
(5 − loge (2))  

 

D. 
1

2
(5 − loge (8))  

 

E. 5 − log e (8)  

 

 

Question 19 

 

The derivative of loge(cos(2x)) equals 
 

 

A. −2 tan(2x)   

 

B. −
sin(2x)

cos(2x)
  

 

C. −
sin(2x)

x
 

 

D. −
2 sin(2x)

x
 

 

E. −
x

cos(2x)
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Question 20 

The values of  x for which (x + 4)e−2 x
 is an increasing function are 

 

A. {x : x < 4}   

 

 

B. {x : x > 4}  

 

C. {x : x < −3
1

2
}  

 

D. {x : x > −3
1

2
}  

 

E. {x : x > 2}  

 

Question 21 

If f (x) = 3x
2 − 4 x +18 , then f ' (x) equals 

 

  

A.  
1

2 3x2 − 4x +18
 

 

D. 
6x − 4

3x2 − 4 x +18
 

B. 2 3x
2 − 4x +18  E. 

3x − 2

3x2 − 4 x +18
 

C. 
1

2
3x

2 − 4x +18  
 

 

 

Question 22 

Using the approximation formula f (x + h) ≈ f (x) + h ′f (x),  with f (x) = x,  an approximate value 

of 0.98  is given by 
 
 

A. f (1) + 0.02 ′f (1)   

 

B. f (1) − 0.02 ′f (1)  

 

C. f (1) − 0.98 ′f (1)  

 

D. f (1) + 0.98 ′f (1)  

 

E. f (0.98)+ 0.02 ′f (1)  
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Question 23 

The graph of y = f(x) is shown below 

 

 

 

 

 

 

 

 

 

 

Which one of the following could be the graph of y = ′f (x)?  

 

 

A. 
 

 

 

 

 

 

 

 

 

 

 

 

 

B. 

C. 
 

 

 

 

 

 

 

 

 

 

 

 

D. 

 

E. 
 

 

 

 

 

 

 

 

x 

y 

0 

x 

y 

0 x 

y 

0 

x 

y 

0 

x 

y 

0 

x 

y 

0 
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Question 24 

 

 

 

 

 

 

 

 

 

 

 

 

The graph of y = f(x) is shown above.  The area bounded by y = f(x) and the X axis in the interval 

[a,d] could be given by 

 

 

 A. f (x)dx
a

d

∫   

 

B. f (x)dx
a

b

∫ + f (x)dx
b

c

∫ + f (x)dx
c

d

∫  

 

C. f (x)dx
b

d

∫ − f (x)dx
a

0

∫  

 

D. f (x)dx
a

b

∫ + f (x)dx
c

d

∫ − f (x)dx
c

b

∫  

 

E. f (x)dx
a

b

∫ + f (x)dx
c

d

∫ + f (x)dx
c

b

∫  

x 

y 

0 a b c d 
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Question 25 

The area bounded by the graph  f (x) = sin(1 − x) and the ordinates  x = 0 and x = a , 

where f (a) = 0,  0 < a <
π

2
, is equal to  

 

A. 1 − cos(1)   

 

B. cos(1) −1  

 

D. cos
π

2







−1  

 

D. 1− cos
π

2






 

 

E. 1− cos(π −1)  

 

 

Question 26 

       

    
 

    

 

    

 

    

 

 

 

Part of the graph with equation y =
kx

1 + x 2
 where k is a positive constant is shown above.  The shaded area

can be given by

 A. kx
1

1 + x
2 dx

0

2

∫   

 

B. k
1

1 + x
dx

0

2

∫  

 

E. k log e(1+ x
2
)  

 

D. 2k log e(5)  

 

E. 
k

2
loge (5)  

 

x 

y 

0 2 
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Question 27 

 

Given that f (x)dx
0

6

∫ = 5, where f (x) is a continuous graph and f (x) > 2, x ∈R  

then [ f (x) − 2]
0

3

∫ dx + [ f (x) +1]dx
3

6

∫  equals  

 

 

A. 2  
 

B. 4 
 

C. 5 

 

D. 6 

 

E. 9  

 

 

 

 

 

 

 

 

 

END OF PART I  

MULTIPLE CHOICE QUESTION BOOK 
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PART II 

 

QUESTION AND ANSWER BOOK 
 

 

Structure of book 

 

Number of 

questions 

Number of questions  

to be answered 

Number  

of marks 

6 6 23 
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Specific Instructions to students 

 

Answer all questions in this part in the spaces provided. 

 

 

Question 1 

 

Given f (x) =
x +1

x − 3
 can be written in the form A+

B

x + C
 

 

 a.         Find the value of A, B and C                          

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

            1 mark 

 

b. For what values of x is f(x) > 0 

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

            2 marks 

 

 

 

(1 + 2 = 3 marks) 
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Question 2 

A normal distribution has a mean of 60.  If 35% of this distribution is less than 50, find the standard 

deviation to the nearest whole number. 

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

                                                                                                                                     (2 marks) 

Question 3 

a. Find the exact value/s of x such that e
2x + 4e

x = 12  
 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

            (2 marks) 
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Question 3 (continued) 

 

b. If loge(2x − 8) − loge (6) − 2 log e(y) = 0,  express y in terms of x . 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

            (2 marks) 

                                                                                                                                   

c. What is the domain of the function f (x) =  loge(2x − 8)?  

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

            (1 mark) 

                    (2 + 2+1 = 5 marks)                                                                              
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Question 4 

a.  Find the equation of the tangent to the curve y = x
2 − 5x + 6  at the point where x = 3   

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

_______________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________  

(2 marks)  

 

b.  Find the equation of the normal to the curve at the point where x = 3   

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________  

(1 mark)  

 

 

c.  This normal to the point where x = 3  cuts the curve y = x
2 − 5x + 6  at another point, A.  

     Find the coordinates of A.  

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________  

(1 mark)  

 

(2 + 1 + 1 = 4 marks) 
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Question 5 

The graph of  y = f(x) is sketched on the axes below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a.  On the same set of axes, sketch the graph of  y = g(x) where g(x) = −2 f(x).   

     Show all relevant points. 

(1 mark)  

 

b.  Find the equation of g(x)  

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________  

(1 mark) 

c.  State the transformations required to change g(x) into h(x) where h(x) = x
2
       

 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________  

(4 marks) 

 

(1 + 1 + 4 = 6 marks) 
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x 

y 

0 (4,0) 

(2,−4) 



 

 

Question 6 
 

 

The graph of y = ′f (x) is shown below. 

 

 

 

 

 

 

 

 

 

 

 

Given that f(0) = 0 and f(2) = 0, sketch the graph of f(x) on the axes below. 

 

 

 

 

 

 

 

 

 

 

 

 

(3 marks) 
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