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Answer all questions. 

[40 marks]

Use the information below to answer Questions 1 

and 2. 

Two functions are defined on subsets of the real 

numbers by 𝑓:𝑥→ 2𝑥−1 and 𝑔:𝑥→ 1𝑥 

 

1. Find [(𝑓 𝜊 𝑔)](𝑥).  

 

A. 1− 1𝑥  

B. 1+
1𝑥 

C. 
2𝑥1−𝑥 

D. 
𝑥1+𝑥  

 

2. For what value(s) of 𝑥 is [(𝑓 𝜊 𝑔)](𝑥) not 

defined?  

 

A. 𝑥 = −1  
B. 𝑥 = 0  

C. 𝑥 > 0  

D. 𝑥 = 1  

 

3. In ∆𝑃𝑄𝑅, 𝑃𝑄⃗⃗⃗⃗  ⃗ = 5𝑖 − 2𝑗 and 𝑄𝑅⃗⃗⃗⃗  ⃗ = 4𝑖 + 3𝑗. Find 𝑅𝑃⃗⃗⃗⃗  ⃗ 
 

A. −9𝑖 + 𝑗 
B. 𝑖 + 5𝑗 
C. −9𝑖 − 𝑗 
D. −𝑖 − 5𝑗 
 

4. For what values of 𝑘 is 4𝑥2 − 12𝑥 + 𝑘, a 

perfect square? 

 

A. 9  

B. 
49  

C. − 49 

D. −9 

 

5. Find the inverse of ( 4 2−3 −2) 

 

A. (−2 −11.5 1 ) 

B. ( −2 1−1.5 1) 

C. ( 1 −11.5 −2) 

D. ( 1 1−1.5 −2) 

6. Simplify    
log√27−log√8log3−log2  

A.   − 14 

B.   − 32 

C.   
14 

D.   
32 

7. Simplify:   
23 √162 − √50 

A. 2√2 

B. −√2 

C. √2 

D. 3√2 

8. How many subsets do the set  𝐴 = {1, 2, 3} ? 

A. 3 

B. 4 

C. 9 

D. 8 

9. The mean of 12 number is 18. If each of the 

numbers is increased by 5, the new mean. 

A.   13 

B.   17 

C.   18  

D.   23 

10. In a class of 53 students, 36 passed Biology 

and 29 passed Chemistry. How many students 

passed both subjects if 2 students did not write the 

exams? 

A. 11 

B. 12 



C. 13 

D. 14 

11. Given that 
3𝑥+4(𝑥−2)(𝑥+3) ≡ 𝑃𝑥+3 + 𝑄𝑥−2, find the 

value of 𝑄. 

A.   -2 

B.    -1 

C.    1 

D.    2 

12. Expand and simplify (2 − √3)2
 

A. 7 − 4√3 

B. 1 − 4√3 

C. 4 − √3 

D. 4 − 4√3 

13. In how many ways can a committee of 2 

women and 3 men be chosen from a group of 7 

men and 5 women. 

A. 200 

B. 210 

C. 300 

D. 350 

14. A binary operation  ∆ is defined on the set R of 

real numbers by  𝑥 ∆ 𝑦 = 13 𝑥 − 5𝑦. Find 6 ∆ − 4 

A. −18 

B. 22 

C. −17 

D. 23 

15. The inverse of a function 𝑓 is given by 𝑓−1(𝑥) = 2𝑥1−𝑥   , 𝑥 ≠ 1. Find the function 𝑓(𝑥) 

A. 
𝑥2+𝑥   , 𝑥 ≠ −2 

B. 
𝑥2−𝑥   , 𝑥 ≠ 2 

C. 
21−𝑥   , 𝑥 = 1 

D. 
21+𝑥   , 𝑥 ≠ −1 

 16. Solve (19)𝑥+2 = 243𝑥−2 

 

A. − 67 

B. − 76 

C. 
67 

D. 
76  

 

17. If √5𝑐𝑜𝑠𝑥 + √15𝑠𝑖𝑛𝑥 = 0, for 0° < 𝑥 <360, find the values of 𝑥 

 

A. 210° and 330° 
B. 150° and 330° 
C. 150° and 210° 
D. 30° and 150° 
 

18. The gradient of 𝑦 = 3𝑥2 + 11𝑥 + 7 at 𝑃(𝑥, 𝑦) 

is −1. Find the coordinates of P 

 

A.  (−1,− 52) 

B. (−2, 3) 

C. (−2,−3) 

D. (−3,−2) 

 

19. Find the radius of the circle 

 2𝑥2 − 4𝑥 + 2𝑦2 −   6𝑦 − 2 = 0  

 

A. √172  

B. 
√172  

C.  
172  

D. 
174  

 



20. Find the equation of the normal to the curve 𝑦 = 2𝑥2 − 5𝑥 + 10 at 𝑃(1, 7) 

 

A. 𝑦 − 𝑥 + 3 = 0 

B. 𝑦 − 𝑥 − 6 = 0 

C. 𝑦 − 𝑥 + 6 = 0 

D. 𝑦 + 𝑥 − 3 = 0 

21. What is the minimum value of 𝑔(𝑥) = 2𝑥2 −4𝑥 + 5 

A. −3 

B. 3 

C. −1 

D. 1 

22.  𝑓(𝑥) = 3𝑥3 + 8𝑥2 + 6𝑥 + 𝑘. Find the value 

of 𝑘 if 𝑓(2) = 1 

A. 61 

B. -67 

C. -61 

D. 67 

23. If 𝛼 and 𝛽 are the roots of the equation 𝑥2 −𝑥 − 3 = 0, find the value of 𝛼3 + 𝛽3. 

A.  10 

B. 5 

C. -10 

D. 
25 

24. A binary operation is defined on real numbers 

by 𝑥∎𝑦 = 23 𝑥 + 𝑥𝑦. Find 12∎ − 3 

A. 44 

B. 28 

C. 17 

D. -28 

25.  Find the quadratic equation whose roots are − 12 and 3 

A. 2𝑥2 − 5𝑥 + 3 = 0 

B. 2𝑥2 + 5𝑥 + 3 = 0 

C. 2𝑥2 + 5𝑥 − 3 = 0 

D. 2𝑥2 − 5𝑥 − 3 = 0 

26.  If  sin 𝑥 = 1213 and sin 𝑦 = 45 where 𝑥 and 𝑦 are 

both acute angles, find 𝑐𝑜𝑠(𝑥 + 𝑦) 

 A. − 4865 

 B. − 3365 

C. 
1365 

D. 
4865 

27. Find the sum of the first 20 terms of the 

sequence:  −7,−3, 1…. 
A. 690 

B. 620 

C. 1240 

D. 660 

28. Find the value of 6(√4𝑥2 + 1) = 13𝑥, 

where 𝑥 > 0. 

A. 
2425 

B. 
56 

C. 
65 

D. 
2524 

29. Calculate the distance between the points (−2,−5) and (−1, 3). 

A. √17  units 

B. √5   units 

C. √73  units 

D. √65  units 



30. If 𝐏 = ( 2 3−4 1), 𝐐 = (68) and 𝐏𝐐 =𝑘 ( 45−20), find the value of 𝑘. 

A. 
45 

B. − 54 

C. 
54 

D. − 45 

31. The second and fourth terms of an 

exponential sequence (G.P.) are 
29 and  

881 

respectively. Find the sixth term of the 

sequence. 

A. 
14 

B. 
32729 

C. 
8132 

D. 
98 

32. If the mean of 2, 5, (𝑥 + 1), (𝑥 +2), 7 and 9 is 6, find the median. 

A. 5.5 

B. 6.5 

C. 5.0 

D. 6.0 

33. Calculate the mean deviation of 5, 8, 2, 9 and 6. 

A. 4 

B. 2 

C. 5 

D. 3 

34. Solve, correct to three significant figures, (0.3)𝑥 = (0.5)8 

A. 0.461 

B. 4.61 

C. 0.0130 

D. 4.606 

35. Find the coordinates of the center of the 

circle 3𝑥2 + 3𝑦2 − 6𝑥 + 9𝑦 − 5 = 0 

A. (1, − 32) 

B. (3, − 92) 

C. (−3, 92) 

D. (−1, 32) 

36. Which of the following vectors is 

perpendicular to (−13 )? 

A. (13) 

B. (31) 

C. (−31 ) 

D. ( 1−3) 

37. Find, correct to the nearest degree, the 

angle between 𝒑 = 12𝒊 − 5𝒋 and 𝒒 = 4𝒊 +3𝒋. 
A. 75° 
B. 59° 
C. 76° 
D. 60° 

38. The probabilities that John and Jane will 

pass an examination are 0.9 and 0.7 

respectively. Find the probability that at 

least one of them will pass the examination. 

A. 0.72 

B. 0.97 

C. 0.28 

D. 0.67 



39. Given that X and Y are independent events 

such that 𝑃(𝑋) = 0.5, 𝑃(𝑌) = 𝑚 and 𝑃(𝑋 ∪ 𝑌) = 0.75, find the value of 𝑚. 

A. 0.4 

B. 0.3 

C. 0.6 

D. 0.5 

 

40. Evaluate: 
lim𝑥 → 1 ( 1 −   𝑥𝑥2 − 3𝑥  +  2) 

A. 
12 

B. −1 

C. 1 

D. − 12 

 


