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SECTION A (20 MARKS)
Answer all questions in this section. Each unit carries one mark
1. The following are 3D objects, except?
A. Square
B. Cuboid
C. Cylinder
D. Cone 
2. Which One of the following is NOT a type of angle?
A. Straight
B. Obtuse
C. Reflux
D. Acute
3. A laborer’s wage is sh. 240 per eight hours working day. What is his rate of payment per hour?
A. Sh. 1920
B. Sh. 240 per hour
C. Sh. 10 per day
D. Sh. 30 per hour
4. What is the exact value of  radians?
A. 1
B. 0
C. -1
D. 0.5
5. What is the radius of a semi-circle whose perimeter is 72 cm?
A. 28 cm
B. 45.82 cm
C. 14 cm
D. 22.9 cm
6. How many cubic meters are equivalent to 3000 litres?
A. 
B. 
C. 
D. 
7. Which trigonometric identity is true?
A.  
B.  
C.  
D. 
8. What is the volume of a cube with a side of 5 cm?
A. 
B. 
C. 
D. 
9. What is the equivalent of  radians in degrees?
A. 720°
B. 360°
C. 120°
D. 240°
10. The exact value of ?
A. -1
B. 0
C. 1
D. 2
11. What is the percentage score of an engineering student who scored  in a CAT?
A. 70%
B. 85%
C. 21%
D. 7%
12. What is the value of in the equation?  

A. 9
B. 2
C. 6
D. 27
13. An equation of a line is given by the equation . What is the value of if , and .
A. 
B. 
C. 
D. 
14. What is the value of the expression?
 
A. 
B. 
C. 
D. 
15. The base and width of a parallelogram are 8 cm and 9 cm respectively. If the height of the parallelogram is 3 cm, find the area of the parallelogram.
A. 
B. 
C. 
D. 
16. What is the definition of ?
A. 

B. 

C. 

D. 


17. Three numbers are in arithmetic progression. Their sum is 15 and their product is 80. Determine the three numbers
A. 3,4,5
B. 2,3,8
C. 2,5,8
D. 2,4,8
18. What is the value of ?
A. 1
B. -1
C. 0
D. 
19. In an Arithmetic Progression, if , , what is the 7th term of the AP?
A. 4
B. 5
C. 3
D. 7
20. What is the base diameter of a solid cone with a volume of 440 cm³ and a perpendicular height of 14 cm, rounded to the nearest whole number?
A. 5.5 cm
B. 11 cm
C. 12 cm
D. 6 cm

SECTION B (40 MARKS)
Answer all questions in this section
21. A cylinder has a radius of 7 cm and a height of 14 cm. Find its surface area.  
                                                                                                              (4 marks) 
22. Prove the hyperbolic identity.                                                                (4 marks)
                
23. Given sin 30° = 0.5, without using a calculator or tables, find the value of sin 60°.
                                                                                                              (3 marks)
24. Express the rectangular coordinates (2, -5) into polar coordinates.     (3 marks)
25. Given vectors a = 2i + j – k and b = i – 3j + 2k, determine a + b.        (3 marks)
26. Solve the simultaneous equations.                                                              (4 marks)
			
			
27. Find the coefficient of  in the expansion of .                               (4 marks)
28. Calculate the determinant of the matrix   .                                  (3 marks) 
29. A spherical container with a 40 cm diameter is  full of water. The water is then transferred into a cylindrical container with a 14 cm diameter. What is the height of the water level in the cylindrical container?                                                       (4 marks)
30. A telegraph wire hangs so that its shape is described by  Evaluate: 
(i) the value of y when x=25.                                                                       (2 marks)
(ii) the value of x when y=54.30.                                                (2 marks)
31. Given that: . Find the values of  and .  (4 marks)

SECTION C (40 MARKS)
Answer any two questions in this section
32. 
(a) Solve for  in                                                                         (4 marks)                                          
(b) Convert the point (5, 75°) from polar coordinates to Cartesian coordinates. 
                                                                                                              (3 marks)

(c) Solve for in the following equation:                                                    (4 marks)

(d) Solve the quadratic equation: .                                (4 marks)
(e) A surveyor wants to determine the height of a building. She measures the angle of elevation of the top of the building at two points 15 m apart from the ground as 40° and 52°as shown in Figure 1. Use this information to determine the height of the building.                                                                                          (5 marks)                             
[image: ]
Figure 1
33. 
(a) Solve the following simultaneous equations:
(i) By substitution method:                                                                    (4 marks)


(ii) 	By elimination method:                                                                    (4 marks)


(b) Calculate the radius of a circle with an area of .                       (2 marks)
(c) How much concrete is required for the construction of the path in Figure 2, if the path is 12 cm thick?                                                                               (3 marks)

[image: ]
Figure 2
(d) A triangle has sides 7 cm, 18 cm, and 20 cm. Calculate the area of the triangle.        
                                                                                                              (3 marks)
(e) Given that  is an acute angle and  , without using tables or a calculator evaluate:                                                                               (4  marks)
(i) 
(ii) 
34. Figure 1 shows the cross-section of part of a circular ventilation shaft, with ends AB and CD being open. Calculate:
[image: ]
Figure 3
(a) the volume of the air, correct to the nearest litre, contained in the part of the system shown, neglecting the sheet metal thickness. (1 litre = 1000cm3)
                                                                                                               (4 marks)
(b) the cross-sectional area of the sheet metal used to make the system, in square metres.                                                                                                   (4 marks)
(c) the cost of the sheet metal if the material costs Ksh. 1150 per square meter, assuming that 25% extra metal is required due to wastage.                 (4 marks)
(d) Determine the sixteenth term of the series                          (4 marks)
(e) A metal plumb bob comprises a hemisphere surmounted by a cone. If the diameter of the hemisphere and cone are each 4 cm and the total length is 5 cm, find its total volume.                                                                               (4 marks)
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