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SECTION A   MULTIPLE CHOICE   WEIGHTING 30 

 

1. Find the values of integers a and b such that  

1

 5 –  2
= 𝑎 + 𝑏 5 

A. 𝑎 =  −2, 𝑏 =  −1 

B. 𝑎 = −2,    𝑏 = 1 

C. 𝑎 = 2,    𝑏 = 1 

D. 𝑎 = 2,    𝑏 = −1 

E. 𝑎 = 1,    𝑏 = −2 

 

2. The solution set of the logarithmic equation ln 𝑥 + 6 = 2 ln 𝑥  is 

 

A.  3, 2  

B.  2  

C.  3,−2  

D.  6  

E.  3  
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3. Which diagram shows the graph of 𝑦 = 2 sin  𝑥 −  
𝜋

2
 + 1 ? 

A. 

 

B.  

 

C.   

 

D.   

 

E.  
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4.   Given 

𝑃 𝑥 =   𝑥 + 1  𝑥 − 3 𝑄 𝑥 + 𝑎𝑥 + 𝑏, 

where 𝑄(𝑥) is a polynomial and 𝑎 and 𝑏 are real numbers. What are the values of 𝑎 

and 𝑏 if 𝑃(𝑥) has a factor of  𝑥 − 3 and a remainder of 8 when 𝑃 𝑥  is divided by  

𝑥 + 1? 

 

A. 𝑎 =  1, 𝑏 = 6 

B. 𝑎 =  −4, 𝑏 = 12 

C. 𝑎 = −2, 𝑏 = 6 

D. 𝑎 =  −1, 𝑏 = 6 

E. 𝑎 =  4, 𝑏 = −12 

 

5. The point P (4, 3) lies on the graph of a function f.  The graph of f  is translated four 
units vertically up and then reflected in the y-axis.  The coordinates of the final image 
of P are 
 

A. (4, 1) 

B. (4, 3) 

C. (0, 3) 

D. (4, 6) 

E. (4, 1) 
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6. Which expression is a term of the geometric series 3𝑥 − 6𝑥2 + 12𝑥3 −⋯ ? 

 

A. 3072𝑥10 

B. − 3072𝑥10 

C. 3072𝑥11 

D. −3072𝑥11 

E. −3072𝑥12 

 

7. Three runners compete in a race.  The probabilities that the three runners finish the 

race in under 10 seconds are 
1

4
,

1

6
 and 

2

5
 respectively.   What is the probability that at 

least one of the three runners will finish the race in under 10 seconds? 
 

A. 
1

60
 

B. 
37

60
 

C. 
3

8
 

D. 
5

8
 

E. 
7

8
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8. The graph shows the displacement x of a particle moving along a straight line as a 

function of time t. 

 

Which statement best describes the motion of the particle at the point P? 

 

A. The velocity is negative and the acceleration is positive. 

B. The velocity is negative and the acceleration is negative. 

C. The velocity is positive and the acceleration is positive. 

D. The velocity is positive and the acceleration is negative. 

E. The velocity is constant and the acceleration is constant. 

 

9. The acute angle between the lines  2𝑥 + 2𝑦 = 5  and 𝑦 = 3𝑥 + 1  is  .  What is the 

value of tan𝜃? 

 

A. 
1

7
 

B. 
1

2
 

C. 1 

D. 2 

E. 3 
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10. A particle is moving in simple motion with a period 6 and amplitude 5. Which is a 
possible expression for the velocity, v, of the particle? 
 

A. 𝑣 =  
5𝜋

3
cos  

𝜋

3
 𝑡  

B. 𝑣 =  5 cos  
𝜋

3
 𝑡  

C. 𝑣 =  
5𝜋

6
cos  

𝜋

6
 𝑡  

D. 𝑣 =  5 cos  
𝜋

6
 𝑡  

E. 𝑣 =  
5𝜋

3
cos  

𝜋

6
 𝑡  

 

11. What are the solutions of 2𝑥2 − 5𝑥 − 1 = 0 ? 

 

A. 𝑥 =  
−5 ±  17

4
 

B. 𝑥 =  
5 ±  17

4
 

C. 𝑥 =  
−5 ±  33

4
 

D. 𝑥 =  
5 ±  31

4
 

E. 𝑥 =  
5 ±  33

4
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12. The following diagram shows the parabolas  𝑦 = 5𝑥 −  𝑥2  and   𝑦 = 𝑥2 − 3𝑥.  The 
parabolas intersect at the origin O and the point A.  

 

 

 

The x-coordinate of the point A is 

 

A. 1 

B. 3 

C. 4 

D. 5 

E. 8 
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13. There are 60,000 students sitting a Pacific Regional Mathematics Examination.  If the 
results form a normal distribution, how many students would be expected to score a 
result between 1 and 2 standard deviations above the mean? 

 

A. 8,100 

B. 16,200 

C. 20,400 

D. 28,500 

E. 29,910 

 

14. What is the value of  

 
1

3𝑥
𝑑𝑥 ?

4

1

 

 

A. 
1

3
ln 3 

B. 
1

3
ln 4 

C. ln 9 

D. ln 12 

E. 
1

3
ln 9 
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15. The diagram shows the graph of an equation. 

 

Which of the following equations does the graph best represent? 

 

A. 𝑦 =  
3

𝑥
+ 1 

B. 𝑦 =  3𝑥 + 1 

C. 𝑦 =  3𝑥2 + 1 

D. 𝑦 =  3𝑥3 + 1 

E. 𝑦 =  3𝑥4 + 1 
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16. The tangent to the graph of   𝑦 =   𝑏 −  𝑥2    has a gradient of −
1

3
  when 𝑥 = 1.  The 

value of 𝑏  is 
 

A. 
−10

   9
 

B. 
10

   9
 

C.   4 

D.  10 

E.  11 

 

 

17. The weights of bags of flour are normally distributed with mean 252 g and standard 

deviation 12 g.  The manufacturer says that 40% of bags weigh more than 𝑥 g.  The 
maximum possible value of 𝑥  is closest to 

 
A. 249.0 

B. 251.5 

C. 253.5 

D. 254.5 

E. 255.0 
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18. Telesia is a badminton player.  If she wins a game, the probability that she will win 
the next game is 0.7.  If she loses a game, the probability that she will lose the next 
game is 0.6.  Telesia has just won a game.  The probability that she will win exactly 
one of her next two games is 
 

A. 0.33 

B. 0.35 

C. 0.42 

D. 0.49 

E. 0.82 

 

19. The random variable 𝑋 has a normal distribution with mean 12 and standard 
deviation 0.5.  If 𝑍 has the standard normal distribution, then the probability that 𝑋  is 
less than 11.5 is equal to 
 

A. Pr(𝑍 > −1) 

B. Pr(𝑍 < −0.5) 

C. Pr(𝑍 >  1) 

D. Pr(𝑍 ≥ 0.5) 

E. Pr(𝑍 ≥  −1) 
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20. What is an equation of the circle shown in the graph below? 

 

 
A.  𝑥 − 3 2 +   𝑦 − 4 2 = 25 

B.  𝑥 + 3 2 +   𝑦 + 4 2 = 25 

C.  𝑥 − 3 2 +   𝑦 − 4 2 = 10 

D.  𝑥 + 3 2 +   𝑦 + 4 2 = 10 

E.  𝑥 − 3 2 +   𝑦 − 4 2 = 5 
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21. The Mosooi Radio Station has planned programming on the assumption that the 

mean length of songs  = 4 minutes. If it is found that 30% of songs last less than 3 
minutes, then the standard deviation of length of song is closest to: 

A 1.91 minutes 

B 0.96 minutes 

C 1 minute 

D 0.52 minutes 

E 1.04 minutes 

 

 

22. The sum to infinity of a geometric series is 60.  If its first term is 80, what is the 
common ratio? 
 

A. 
1

4
 

B. 
1

3
 

C. −
1

3
 

D. −
1

2
 

E. −
7

3
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23. The sum of the infinite series  

 5  
2

3
 
𝑘∞

𝑘=0

 

is 

A. 0 

B. 
10

3
 

C. 5 

D. 15 

E.  

 

24. What is the value of 𝑘 in the function   𝑓 𝑥 =  
3 − 𝑘

2𝑥  + 𝑘
    if its graph passes 

through the point (5, -0.35)? 

 

A. 
−47

6
 

B.  10 

C. 
13

4
 

D. -3.325 

E. 
−6.5

6
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25. Which is a possible function for this graph?  

 

 

A. 𝑓 𝑥 =  
𝑥  + 9

𝑥  − 5
 

B. 𝑓 𝑥 =  
7𝑥  + 9

𝑥  + 1
 

C.  𝑓 𝑥 =  
𝑥  + 9

𝑥  − 1
 

D. 𝑓 𝑥 =  
4𝑥  + 9

𝑥  − 1
 

E. 𝑓 𝑥 =  
6𝑥  + 9

2𝑥  + 1
 

 

 

 

 



17 
 

 

 

26. Sieni’s birthday cake is circular and has a 30 cm radius.  Her slice creates an arc with 

a central angle of 120.  What is the area of Sieni’s slice of cake in terms of cm2? 

 

A. 300 cm2 

B. 10 cm2 

C. 150 cm2 

D. 900 cm2 

E. 3600 cm2 

 

27. The air traffic controller at Malolo Airport needs to determine the distance between 
two airplanes.  The distance from Airplane #1 to the controller is 100 miles.  The 
distance from Airplane #2 to the controller is 125 miles.  The angle between the 
airplanes (using the control centre for the vertex) is 50 degrees. What is the distance 
between the two airplanes (rounded to the nearest tenth)? 

 

A. 110.2 miles 

B.   97.8 miles 

C. 98.1 miles 

D. 105.7 miles 

E. 102.3 miles 
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28. Four of the following five points lie on a circle with its centre at (-2, 3).   Which one of 
the following points does not lie on the same circle as the others? 

 
A. (5, 1) 

B. (9, 5) 

C. (0, 4) 

D. (4, 1) 

E. (4, 4) 

 
 
 

29. Let 𝑓 be a function with domain R such that  𝑓 ′ 5 = 0  and 𝑓 ′ 𝑥 < 0   when 𝑥 ≠ 5. 
At  𝑥 = 5,  the graph of 𝑓 has a  
 

A. local minimum. 

B. local maximum. 

C. gradient of 5. 

D. gradient of 5. 

E. stationary point of inflection 
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30. The simplest form of the trigonometric expression:  

sec 𝜃 −  
1

sec 𝜃
 

   is equal to 

 

A. 1 + cot 𝜃 

B. sin 𝜃 tan 𝜃 

C. −2 𝑡𝑎𝑛2𝜃 

D. 
𝑠𝑖𝑛2𝜃

cos 𝜃
 

E. 
𝑐𝑜𝑠 2𝜃

sin  𝜃
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SECTION B:   EXTENDED RESPONSES   WEIGHTING 70 

INSTRUCTIONS: SHOW ALL CALCULATIONS CLEARLY 

Question One:         Weighting 10       

a.  Solve   −4 𝑥 − 3 <  7 − 2𝑥  and graph its solution on a number line. 

 

 

 

 

 

 

 

 

b. Find the values of 𝑥 for the equation   𝑥 + 
2

𝑥
 

2

− 6  𝑥 +  
2

𝑥
  +  9 = 0    

 

 

 

 

 

 

 

 

 

 

 

Skill Level 3 

3  

2  

1  

0  

NR  

 

Skill Level 3 

3  

2  

1  

0  

NR  
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c. Solve the equation   23𝑥−3 =  82−𝑥  for 𝑥. 

 

 

 

 

 

 

 

 

 

 

 

d. If  𝑥2 , 4𝑥 + 3, 25 are in geometric sequence, find the values of 𝑥. 

 

 

 

 

 

 

 

 

 

 

Skill Level 2 

2  

1  

0  

NR  

 

Skill Level 2 

2  

1  

0  

NR  
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Question Two       Weighting10  

a) (i)  Rewrite   3 cos 𝑥 − sin 𝑥   in the form 2  cos 𝑥 + 𝛼   where 0 < 𝛼 <
𝜋

2
  and 

cos  𝐴 + 𝐵 = cos 𝐴 cos 𝐵 − sin 𝐴 sin 𝐵. 

 

 

 

 

 

 

(ii) 

 

 
 

(ii)   Using your answer in (i) or otherwise, solve    3 cos 𝑥 = 1 + sin 𝑥, where          

0< 𝑥 < 2𝜋. 

 

 

 

 

 

 

 

 

 

 

Skill Level 2 

2  

1  

0  

NR  

 

Skill Level 2 

2  

1  

0  

NR  
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b) Show that  3 cos∅ − 2 sin2∅ + 1 = 2 cos2∅ + 3 cos∅ − 1 . 

 

 

 

 

 

 

 

c) Milk taken out of a refrigerator has a temperature of 2C.  It is placed in a room 

of constant temperature 23C.  After 𝑡minutes the temperature, 𝑇℃, of the milk 

is given by  

𝑇 = 𝐴 − 𝐵𝑒−0.03𝑡 , 

where 𝐴 and 𝐵 are positive constants.  

How long does it take for the milk to reach a temperature of 10℃? 

 

 

 

 

 

 
 
 
 
 

 

 

 

 

 

 
 
 

Skill Level 2 

2  

1  

0  

NR  

 

Skill Level 4 

4  

3  

2  

1  

0  

NR  
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Question Three     Weighting 10 

a) The following diagram shows the graphs of  𝑦 =   𝑥 − 2  and  𝑦 = 4 −  𝑥2  . 

 

i. Write the shaded area in terms of definite integrals. 

 

 

 

ii. Using your answer in (i) or otherwise, calculate the shaded area. 

 

 

 

 

 

 

 

 

 

 

 

 

Skill Level 1 

1  

0  

NR  

 

Skill Level 2 

2  

1  

0  

NR  
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b) i.    Use completing the square to write the equation 𝑦 = 2𝑥2 − 4𝑥 + 5 in vertex 

form 𝑦 = 𝑎(𝑥 − ℎ)2 + 𝑘 where  ℎ,𝑘  is the vertex or turning point. 

 

 

 

 

 

 
 

iii. Sketch the graph of 𝑦 = 2𝑥2 − 4𝑥 + 5 in the x-y plane provided below and 

label its turning point and  𝑦 intercept. 
 

 

 

 

 

 

 

 

 

 

Skill Level 1 

1  

0  

NR  

 

Skill Level 1 

1  

0  

NR  
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c) The graph of a function f has a local maximum at (a, 3) and a local minimum at  

(b, -8).  

 
i. Determine the values of c, such that the equation of f(x) + c = 0 has exactly one 

solution. Justify your answer. 

 

 

 

 

 

ii. Sketch possible graphs of y = f(x) and y = f(x) + c on the same pair of axes 
below to illustrate your answer in (i). 
 

 

 

 

 

 

 

 

 

 

 

 

Skill Level 2 

2  

1  

0  

NR  

 

Skill Level 1 

1  

0  

NR  
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d) Toni has a rectangular piece of cardboard that is 8 cm long and 6 cm wide.  Toni 
cuts squares of side length x centimetres from each of the corners of the 

cardboard, as shown in the diagram below.  

 

 

 

 

 

 

Toni turns up the side to form an open box. 

 

 

 

 

Find the value of x (rounded to 1 decimal place) to maximise the volume of the open 
box.  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

6 cm 

8 cm 

x cm 

Skill Level 2 

2  

1  

0  

NR  
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Question Four        Weighting 10 

a) The random variable X is normally distributed with mean 100 and standard 
deviation 4.  If Pr (X < 106) = q, find Pr (94 <X < 100) in terms of q.  

 

 

 

 

 

b) Thirty thousand students from around the Pacific Rim countries sat an International 
Mathematics Examination in Year 12 last year and the marks were normally 
distributed with a mean of 58% and a standard deviation of 10%. To gain a credit 
pass, a mark of at least 74% (rounded to the nearest whole number) was required. 
 

i. How many students gained a credit pass? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Skill Level 2 

2  

1  

0  

NR  

 

Skill Level 1 

1  

0  

NR  
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ii. If one in five students failed, what was the minimum mark required for a pass? 

 

 

 

 

 

 

 

 

iii. Find the probability that two students selected at random both passed? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Skill Level 1 

1  

0  

NR  

 

Skill Level 1 

1  

0  

NR  
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c) i.      Find an equation of the line joining A (7, 4) and B (2, 0), giving your answer in 

the form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, where 𝑎, 𝑏  and 𝑐 are integers. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
ii. Find the length of AB, leaving your answer in surd form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Skill Level 2 

2  

1  

0  

NR  

 

Skill Level 2 

2  

1  

0  

NR  
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iii. The point C has coordinates (2, t), where t > 0, and AC = AB. What is the value 
of t? 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Skill Level 1 

1  

0  

NR  
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Question Five      Weighting 10 

a) Show that the series log2 𝑥 +   log4 𝑥 +  log16  𝑥 +  …   is geometric and find the 

sum of the series for infinite terms. [ no calculator ] 
 

 

 

 

 

 

 

 

 

b) Evaluate 

  3𝑥 − 1 cos 𝜋𝑥  𝑑𝑥.

1

2

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Skill Level 3 

3  

2  

1  

0  

NR  

 

Skill Level 3 

3  

2  

1  

0  

NR  
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c) The first three terms of geometric series are 18, 12, and p.  Find the sum of the first 
15 terms of the series, giving your answer to 3 decimal places. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 

marks 

 

Skill Level 4 

4  

3  

2  

1  

0  

NR  
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Question Six       Weighting 10  

  

i.      The circle    𝑥 + 6 2 +  𝑦 − 7 2 = 4    is translated 3 units right and 8 units down.   

Determine the equation of this new circle (i.e. Circle A).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Skill Level 1 

1  

0  

NR  
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ii. Sketch a graph of Circle A on the following pair of axes. 

 

 

 

 

 

 

Skill Level 1 

1  

0  

NR  
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iii. Determine the transformations that will map the graph of Circle A to the graph of 

the unit circle:  𝑥2 +  𝑦2 = 1. 

 

 

 

 

 

 

 

 

 

b) Let 𝑓 𝑥 =  𝑥3 − 3𝑥 + 2. 

i. Find the coordinates of the stationary points of 𝑦 = 𝑓 𝑥 , and determine their 

nature. 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Skill Level 2 

2  

1  

0  

NR  

 

Skill Level 3 

3  

2  

1  

0  

NR  
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ii. Hence, sketch the graph of f 𝑦 = 𝑓 𝑥  showing all stationary points and the y-

intercept. 
 

 

 

c) Show from first principles that the derivative of 𝑓 𝑥 = 3𝑥2 − 1 is  6𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Skill Level 1 

1  

0  

NR  

 

Skill Level 2 

2  

1  

0  

NR  
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Question Seven       Weighting 10 

a) The water height at Laumolo Creek fluctuates according to the tide. At time 𝑡 hours 

after midnight, the height of the tide, ℎ metres, is given by 

 

ℎ = 1 + 0.6 sin
2𝜋

13
 𝑡 + 0.25  

 
 

i. State the amplitude, period, horizontal shift, and vertical shift. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 
 

 

Skill Level 3 

3  

2  

1  

0  

NR  
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ii. Find the height of the tide at 6 am. 

 

 

 

 

 

 
 
 
 
 

  

 

 

 

 

 

 

 

 
 
 
 
 
 

 

Skill Level 1 

1  

0  

NR  
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iii. When is the tide first at a height of 1 metre? 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 
 

 

Skill Level 3 

3  

2  

1  

0  

NR  
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b) The diagram below shows a circle with centre O and radius 10 cm. A and B are points on the 

circumference such that arc AB makes an angle of 150° at O.  Calculate the area of the 

shaded segment. Round your answer to the nearest cm2. 

 
 

 

 

 

 

 
 
 

  

 

 

 

 

 

 

 

 
 
 
 
 
 

 

Skill Level 3 

3  

2  

1  

0  

NR  
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STANDARD INTEGRALS 

 

 𝑥𝑛 𝑑𝑥 =  
1

𝑛 + 1
𝑥𝑛+1, 𝑛 ≠  −1, 𝑥 ≠ 0, 𝑖𝑓𝑛 < 0 

 

 
1

𝑥
𝑑𝑥 = ln𝑥, 𝑥 > 0 

 

 cos 𝑎𝑥𝑑𝑥 =  
1

𝑎
sin𝑎𝑥,   𝑎 ≠ 0 

 

 sin𝑎𝑥𝑑𝑥 =  −
1

𝑎
cos 𝑎𝑥,   𝑎 ≠ 0 

 

 𝑣
𝑑𝑢

𝑑𝑥
𝑑𝑥 = 𝑢𝑣 −  𝑢

𝑑𝑣

𝑑𝑥
𝑑𝑥 

 

NOTE:  ln 𝑥 =  loge𝑥, 𝑥 > 0 

 

Some formulas: 

 

𝑎

sin 𝐴
=  

𝑏

sin𝐵
=

𝑐

sin𝐶
 

 
𝑎2 = 𝑏2 +  𝑐2 − 2𝑏𝑐 cos𝐴 
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Student Education Number  

SECTION B 

(Markers Only) 

Marker Code 

M/C 

  

Q1 

  

Q2 

  

Q3 

  

Q4 

  

Q5 

  

Q6 

  

Q7 

  

 
  

Total 

  

100 

Q9 

  

Q10   

   

30 

10 

10 

10 

10 

10 

10 

10 


