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INSTRUCTIONS: Answer questions one and any other two questions  

QUESTION ONE - (30 MARKS) 

a) Define a set.         (1 Mark) 
b) You are given a universal set T defined as follows; 

            { }8,7,6,5,4,3,2,1=T  

        The subsets of T are   { }6,5,4,3=A  , { }8,7,,4,3,1=B  

        Determine the intersection of A and B and represent it on a venn diagram. (3 Marks) 

c) Given the following pairs of matrix; 

                  A = �1 2
4 7�   ,  B = �3 2

5 4�    

        Find AB          (2 Marks) 

d) Set 
 is defined as; 


 = ��, �, �� 

(i)  How many subsets can be constructed from this set?   (2 Marks) 

(ii)  Write down all the subsets belonging to set R.    (3 Marks) 

e)   Consumption C, is a function of income y, given by the following expression:  
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C = 10 + 0.85y 

(i)  What is the slope of the consumption function?   (1 Mark) 
(ii)  Is the inclination of the curve positive or negative?   (1 Mark) 
(iii)What is the level of consumption when y = 1 ; y = 10?  (2 Marks) 

f)      Integrate by parts f(x) = xex   i.e dxxe x

      (4 Marks) 

g)     Differentiate the following using chain rule  

( )[ ]42 325 ++= xy         (5 Marks) 

h)    Evaluate 
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        (3 Marks) 

i)    Given the marginal cost function 2
210 QQmc ααα ++= .Find the total cost function. 

(3 Marks) 

QUESTION TWO ( 20 MARKS) 

a) A researcher interviews 150 students in science. 

70 were physics students; 50 were registered in chemistry; 90 were biology students; 30 were 
registered in physics and chemistry; 20 were registered in chemistry and biology and 10 
registered in chemistry, Biology and physics. 

Using venn diagram, find the following; 

(i) the number  of students registered in two courses only.   (3 Marks) 
(ii)  the number of students registered in only one course.   (2 Marks) 
(iii)the number of students registered in none of the three courses  (2 Marks) 
(iv) the number of students registered in at least two courses.  (3 Marks) 

a) Solve the following systems of linear equations by matrix method:  (10 Marks) 

    

8653
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=++
=++
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zyx

zyx

 

QUESTION THREE ( 20 MARKS)  

a) A theatre changes 4 dollars for children and 8 dollars for adults. One weekend 1000 
people attended the theatre and the admission receipts totaled 6260 dollars. 
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Be taking x be the number of children and y the number of adults. Find the numbers of 
children and adults attending.  (4 Marks) 

b) Solve the inequalities: 
  

(i) 2x – 6 ≤ 4x – 7       (3 Marks) 
 

(ii)  - 4 < 
��	��
� 	� 4               (3 Marks) 

 
c) Evaluate the following limits; 

 

(i) 








+
+−

∞→ 12

3
lim

3

2

x

xx
x

 (3 Marks) 

 

(ii)  
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  (3 Marks) 

d) Solve ( ) dxxx
82 72 +  by substitution method.  (4 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Solve 02 =++ cbxax  by completing the square method.    (4 Marks) 	
	

b) Use the quadratic formula to solve; 

      0172 =−+ xx         (3 Marks) 

c) Let u = { }10,9,8,7,6,5,4,3,2,1 where μ  denotes the universal set and A={ },5,3,2,1  and  

B={ },8,6,4,2,  

Find: 

(i) �� 	          (1 Mark) 

(ii)  �� ∪ ���            (2 Marks) 

(iii) ��� ∩ ���        (3 Marks) 

d) Solve the following system of linear equation using Cramer’s rule.                 (7 Marks) 

																			�  2!  3" # 0 

 3x + 5y + 2z = 0 
             2x + 3y -z = 2 
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QUESTION FIVE (20 MARKS) 
a) Consider the following commodity market model. 

                   %&' # 8  2)' + )�  

                   %+' = -5 +3)'        

                   %&� = 16 +)'- )� 

                   %+� = -1 +2)� 

Determine by Cramer’s rule; 

(i)  The value of equilibrium prices.      (7 Marks) 

(ii)  The value of equilibrium quantities       (3 Marks) 

b) You are given the demand and total cost function for a monopolist firm as ; 
P = 3 – Q 
TC = Q2 + Q 

      If the government should impose a per unit tax “t” on the firm’s output; 

(i) Calculate the maximum profit for the firm     (4 Marks) 

(ii)  What is the change in price?       (3 Marks) 

(iii)Calculate the tax rate “t” which will maximize tax revenue.   (3 Marks) 


