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INSTRUCTIONS  

 Answer all questions  

 Be neat and systematic  

 

1. Use a non – programmable calculator to compute  

(a) �
(��.�� )�	� �����.��°

�����(�.���)� ���√��.��
�2.5 into 5 s.f  

 

(b) Given A = �
7 2 1
−2 1 0
10 5 2

� find the determinant of matrix A and the inverse of matrix 

A.  

 

(c) Find the value of x, given that 15�� − 13.68�� − 46.3214 = 0 to three decimal 

places. 

 

(d) Given � =
�

����
		 �

�
�(��� )�

���
�
, where 

S = 3.08 and p = 8, find the value of y when x = m. 

(e) Evaluate 30°12 ‘9’ + 12.9 rad, give the answer in radian to 3 d.p  

 

2. (a) Give that (��) = �� + 1 and �(�) = √�. Find ���(�) when � = �
2�   

(b) Find 
�(�)

�(�)
 given that �(�) = �� + 2�� − � − 2 and �(�) = � + 1 and hence factorize 

p(x) completely. 

(c) If �(�) = 2(� − 3)� + 5,  

(i) Find the turning point of the function  

(ii) Identify whether the turning point obtained is maximum or minimum. 



(iii)Find the line of symmetry. 

(iv) Find the domain and range of the function. 

(d) A function f(x) is defined as �(�) =
�

���
 for � ≠ 3  

(i) Why is x = 3 excluded from the domain of f(x)?  

(ii) Sketch the curve of y = f(x)  

(iii)State the domain and range of f(x)  

 

3. (a) Three numbers are in anthmetic progression, the difference between the first and last 

is 8 and the product of the two is 20. Find the numbers. 

(b) (i) Calculate the sum of the series     

 

 

(ii) Write the following series into sigma notation 1/3 + 1/8 +
 1/15 +

 1/24 + ………….+ 1/35   

 

(c) Solve for x if log(19�� + 4)− 2����− 2 = � 

(d) If you deposit Tsh. 5000 into an account paying 6% annual interest compounded 

monthly how long will it take until there is 8000 in the account. 

 

4. (a) Given that � = ��� show that 
���

��� −
��

��
= ��  

(b) Differentiate �(�) = √2� + 1 by using first principle. 

(c) Find the derivative of each of the following: 

 

(i) �(�) =
�

����√��
�   

 

(ii) � = (�� + 1)	√3 − 4�  

 

(iii) � =
��√��

��√��
  

 

(d) Water runs into a conic tank at the rate of 9m3 min-1. The tank slants point down and 

has a height of 10m and a base of radius 5m. How fast is the water level rising when the 

water is 6m deep? 

(e) Find and classify the nature of all the critical points of the curve given by � = 2�� +

3�� − 12� + 7. 

5. (a) Integrate the following  

(i) ∫
����

�√�������
  

 

�
(�� − 1)

�
��

3���

�

����

 



(ii) Evaluate, ∫ (√� + 4���

�
−

�

��)��   

(b) Find the volume of solid of revolution generated when the region between the curve 

� = 4 − �� and the line y = 0 and y = 4 is rotated about the y – axis  

(c) The total cost of producing a pair of suit is Tsh. 50,000. If its marginal cost function 

of manufacturing x suit is 3000 – 50x + 5x2, find the total and average cost function when 

the number of suits produced is 2.  

 

6. (a) The mean and mode of the numbers x, x, 3, y + 1, y + 2 and 5 are 6 and 5 

respectively. 

(i) Determine the value of x and y  

(ii) Calculate the median of the numbers 

(b) Find the median, lower quartile, upper quartile and interquartile range of the 

following numbers 14, 23, 39, 4, 11, 19, 45, 31, 7, 30, 42, 17. 

(c) Table below shows the duration of service in years by employees who have been 

working for a certain company for at least ten years.  

Duration of 
service  

10-15 15-20 20-25 25-30 30-35 35-40 40-45 

Frequencies  30 42 20 23 13 8 4 
 

Calculate: (a) The mean and standard deviation of the length of services of these 

employees of these employees by using coding method.  

(b) The median and mode  

7. (a) Give that n+1P3 = 4P1, show that (n2 -1) n = 4  

(b) If A and B are dependent events such that ��� �� �= 3
4�  and �(�)	

�

�
.		Find (� ∩ �)  

(c) From a committee of 6 people, how many ways can we choose a chairperson, vice – 

chair person and secretary, assuming one person cannot hold more than one position? 

(d) A bag contain 2 yellow ball, 3 green balls, 5 red ball and 6 black balls. Two balls are 

draw one at a time and without replacement. What is the probability of drawing the first 

red and the second black? 

 

8. (a) Given that ∝ and � are two complementary angles and ���∝=
√�

�
, find the value of 

sin B without using calculator. 

(b) If tan 105° = -2 – √3, without using mathematical table or calculator, find the value of 

tan 165° in the form a + b √3 where a and b are integers. 

(c) Find the value of � such that sin2� – ����=0 for O°≤ � ≤ 360° 

(d) Prove each of the following identities 



(i) ���2� + ���2� = 	
���������

����������
  

(ii) ���3� = 4����� − 3����  

 

9. (a) Determine the derivative of f(x) = �����   

(b) Find ∫(� + 2)���
+ 4� + 3  

(b) Flaviana invested Tsh. 60,000 at 9% compounded quarterly for 3 years.  

(i) How much interest did she earn at the end of 3 years? 

(ii) How much interest did she earn in the second year?  

 

10. (a) If 4� �
2
6
� + 3�	�

− 2
−4

� = �
20
24

�, find the values of t and u.  

(b) Solve the following system of simultaneous equation by inverse matrix method. 

2� + 3� − 2� = 1  

� − 4� + 3� = 2   

4� + � − � = 4  

 

11. (a) Define the following terminologies as used in linear programming. 

(i) Decision variable  

(ii) Objective function  

(iii) Carner point  

(iv) Optimal value  

(b) A retail shop received order from customer C1 and C2 for the following food 

packages. The package for C1 should contain 50kg of beans, 30kg of rice and 70kg of 

maize while package for C2 should contain only 25kg of beans and 45kg of rice. The 

stock has 850kg of beans, 810kg of rice and 980kg of maize. If a unit of package C1 cost 

Tsh. 2100 and that of C2 cost Tsh. 1,800. 

(i) Formulate a linear programming problem  

(ii) How many packages should be supplied by the retailer so as to realize a 

maximum sale. 

(iii)How many stock remains after meeting the orders? 

 

12. (a) Integrate the following  

(i) ∫���� �	��    (ii) ∫ 3��(�� − 1)
�

�
4 ��   (iii) ∫

��

(���)�
  

(b) Find the revenue function when the marginal revenue is �(�) = 200− 0.2� and no 

revenue result at zero production level. What is the revenue at a production level of 10 

units? 

(c) Given that ∫ (3�� − �� −
��

��

�

�
)�� = 40. Find the value of the constant t. 



(d) Calculate the area enclosed between the straight line y = 4x and the parabola � = ��  

(e) Find the value of h given that ∫ (1 + 3��)
�

�
�� = 62  

13. (a) A function is defined by �(�) = �
2 − �		if = 62

�� + 3� − 4		if − 3 < � ≤ 1
2� + 3		if	1 < �

� 

(i) Sketch the graph of f(x) 

(ii) State its domain and range  

(iii) Find f(5), f(-6), f(1) and f(-3)  

(b) If (�)	= √�� + 1 , find the domain and range of f(x). 

(c) If g(x) = 3x – 4 and f(x) = 1/x show that fg(2) #g(f)  

(d) A function is defined as f(x) = a (x – 1) + b(x – 1) (x – 2) if when function is divided 

by x – 2 the remainder is 5 and when divided by x – 3 the remainder is 16. Find the value 

of a and b. 

(e) Make a sketch of; �(�) =
����

�������
  

(f) Sketch the graph of the function y = - (3�),� = 3� on the same xy plane.  

14. (a) Find 
��

��
	of	x� − xy + y� − 3 = 0 and hence evaluate 

��

��
 at the point (2, 1). 

(b) The total cost (in Tsh) of producing x unit of certain product is given by the function 

c(x) = 0 0.00025x3 – 0 0.0125x2 + 120x + 35 000. Find the marginal cost at 1000 unit of 

product.  

 

(c) The position of the ball thrown into air is given by the function �(�) = − 12�� +

120� + 3. What will be its velocity after 4 seconds?  

Note: Distance S is in metres and function s(t) is displacement. 

 

(d) Differentiate y = 6x3 + 2x – 3 by first principle. 

(e) The area of a circle is increasing at the rate of 4cm3/s. Find the rate of increase of 

circumference when the radius is 5cm. 

 

15. (a) Solve simultaneous equation y = 3x + 1  

(b) (i) A series is given by �� = ∑ (2� − 3),�
���  determine the value of ��� in the series. 

(ii) A certain arithmetic progression has the first term 2 and the common difference 6. 

Find the sum of the first 100 terms.  

 

(c) (i) Solve for “m” given that �1 2� �
�������

= 128  



(ii) The three numbers n – 2, n, n + 3 are consecutive term of a G.P find n and the term 

after n + 3. 

 

(d) The mass mkg of solid wooden cylinder varies with the height h and with the square 

of radius r. If r = 0.2 and h = 1.4, then m = 150, find m interms of h and r and therefore 

find h when r = 0.6 and m = 170.  

 

16. (a) Two kings are expected to visit Zanzibar, the probability that the king will came from 

Europe is 0.23 and that the probability the king will came from Asia is 0.54, find the 

probability that one of the two kings will visit Zanzibar. 

(b) Find the value of n if nC3 = nP2 

(c) After the usually and extra time of the football draw match three players Rachel, 

Angel and Mariam were given penalty shoot, the play ability of each winning was 1/3, ¼ 

and 1/6 respectively, find the probability that: 

 

(i) No player will win the goal  

(ii) One and only one player will win the goal  

(d) A class contains 10 boys and 14 girls. In how many ways can a sample of 6 boys and 

8 girls be choosen? 

17. (a) If sin A = 4/5, ���	�	=  
��

��
  find ��� (A + B) where A is obtuse angle and B is an acute 

angle.  

(b) Find the value of ����, given that sin (x + 45°) = 2	���	(�	+ 	45°)  

(c) Prove that (1	– 	����)	(1	+ 	����) = sin A tan A. 

(d) If 8 sin2A + 2cosA = 5, show that ���	�	=  ¾ or -1/2, Also find the possible values of 

tan A.  

(e) Express ���2�	in	terms	of	tanθ  

(f) Given the triangle ABC, if �� = 4cm, BC = 5cm and �� = 8cm, find the largest and 

smallest angle.  

(g) Sketch the graph of f(x) = ���� for -2� ≤ � ≤ 2�  

 

18. (a) Given that A = �
2 3
−1 2

� 	and	B = 	�
− 1 2
4 −3

�  

(i) Write 2A + 3BT as single matrix  

(ii) Find the determinant of A2B. 

(b) Find the value of x for which the matrix A = �
x 2 9
3 1 2
−1 0 x

� is singular  

(c) Find det(A) if A = �
2 −1 3
1 1 −2
2 3 1

� 



(d) Solve the system of simultaneous equation by Cramer’s rule  

2y + 3x = -5  

2x + z = 5  

4x + y + 3z = 15  

19. (a) The masses of 200 people measured in kilogram are represented in the frequency 

distribution below.  

Mass (kg) 75-79 80-84 85-89 90-94 95-99 100-104 
Frequency  7 30 66 57 27 13 
 

(i) Find semi-interguartile range  

(ii) Estimate mode using histogram  

(iii) Find mean by using assumed mean, A = 87 

(b) Calculate the mean standard deviation and variance of the following data. 

Size of item  6 7 8 9 10 11 12 
Frequency  3 6 9 13 8 5 4 
 

(c) Given the data 3, 5, 8, 6, 2, 3, 8, 5, 10 compute the P20 and P70 

(d) For a set of ungrouped data values, the following sums are found. 

n = 15, ∑� = 480,∑�� = 15435.264. Find the standard deviation. 

20. (a) (i) Draw the graph of ��	and	e�� on the same axes.  

(ii) State domain and range.  

 

(b) Find 
��

��
 if y = �� sin 2x  

(c) Draw the graph of f(�)	= 5��� and state its domain and range.  

(d) Evaluate ∫ ����	�����
�

��

�
��  

(e) Find the derivative of �(�) = 10��   

(f) The current population of lizards in a certain island is 1,000. If they breed at a 

constant rate of 10% per year, what will be the population of the lizards in the island after 

7 years? Give the answer in four significant figures. 

 

21. (a) An animal meal is to be made from two different kind of food. Each bag of food I 

contain 3 units of nutrients N1 and N2 and 4 units of nutrients N3 and it cost Tsh 8000. 

Each bag of food II contains 1,3 and 4 units of nutrients N1, N2 and N3, respectively and 

it cost Tsh. 6000. For nutritional purposes, each meal is required to contain at least 21 



units of N1, 30 units of N2 and 600 units of N3. How many bags of each tyre of food 

should be ordered to satisfy the nutritional requirements at a minimum cost? 

 

(b) Two friends are planning a fitness exercise programme. They can spend up to 1.5 

hours per day on exercise, some of the time will be spent on aerobics and the remainder 

on flexibility exercise. They would prefer to do more aerobics than flexibility but could 

not manage more than 60 minutes of aerobics. They discovered that aerobics use 8 

calories per minute and flexibility exercise use 3 calories per minute. They wish to lose 

the maximum number of calories. At which point will they find this maximum loss of 

calories and what is the maximum calories loss?  

 

22. By using non – programmable calculator. 

(a) Evaluate �� in three decimal place  

� = �
(���)(���)

��(���)
  

If P = 1.49621, q = 0.04463 and r = 0.51010  

 

(b) Evaluate log�(�
� + 2��5)+ ���5 

(c) Evaluate the value of ∑ ��	�
��

�����√�
��

���  correct to 5 sf. 

(d) Determine the value of z, z2 and 1/z to five decimal places given that: 

 

� = ��
��(�.���)�√�

�������� �	�1
2� +

√�

�
�

�

�   

 

 

 

 

 

 

 

 

 

 

*******************The End********************** 

 

 

 



 

 

 

 




