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UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPTEMBER/DECEMBER 2024/2025 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RCS 103: CALCULUS.

[bookmark: _GoBack]DATE: 07 /08 /2025.	   	   TIME: 2 HOURS.

GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during exam time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 
SPECIAL INSTRUCTIONS:	 	
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  
1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.
11. Advanced Mathematics log table / Formulas will be provided.
12. Calculator will be required.




SECTION A (COMPULSORY)
QUESTION 1 (30 MARKS)
a) Define the following terms as used in calculus mathematics. 		(3 Marks)
i. Calculus.
ii. Integral.
iii. Derivative.

b) Differentiate between definite and indefinite integrals.			(2 Marks)

c) State the formulae for calculating the gradient of a straight line.		(1 Marks)

d) Determine the slope (Gradient) of the following lines.
i. .			 				(1 Marks)
ii. . 			 			(2 Marks)

e) Integrate the functions below.	(Show all the working)	 					
i. .     	           				(2 Marks)

ii. 	 					(4 Marks)	

f) Determine algebraically, from the first principle, the gradient of the curve equation below, at the point where (Show the working)
             .							(4 Marks)			
g) Acceleration of an object is expressed using the function below. 		(3 Marks)
             .	
Evaluate the speed of the object at time (t = 12). (Show the working)
h) Given the function below, evaluate both the maxima and minima points.	(5 Marks)
             .	

i) Evaluate the Following Limits of x as x approaches zero.
 							(3 Marks)




SECTION B (Answer Any Two Questions)
Question (2)	- (20Marks)
a) Find the area of the region enclosed between the curves indicated below.	(10 Marks)
                        And   (Show the working)
[image: ]

b) Differentiate the functions below to get the first derivative , (Show the working)
i. .						(4 Marks)

ii. 3).					(2 Marks)		
iii. 							(4 Marks)

Question (3)	- (20Marks)
a) The Equation of a circle is defined by the equation - {x2+y2−12x−16y+19=0}. 
Evaluate the center and radius of the circle. 				 	(6 Marks)
b) Explain the meaning of following terms.					(4 Marks)
i. Minima.
ii. Maxima.
iii. Turning point.
iv. Point of inflexion.

c) Considering the function below, Evaluate the following. 			(10 Marks)
	 
i. Maximum turning point.
ii. Minimum turning point.
iii. Inflexion points (if they exist).

Question (4) - (20Marks)
a) Determine the following integrals.					
      						(4 Marks)

                	 					(4 Marks)

                	 					(2 Marks)

b) Given that the exponential function can be expressed using the series below.
 						
Hence prove that     ( = 				(4 Marks)
a) Calculate the volume of the solid generated by rotating the curve.
             Along the X-axis and bounded by the points. 		(6 Marks)

Question (5)	- (20Marks)
a) Solve for the derivative of the functions below.
        .								(4 Marks)

b) Given that   	 and  	(4 Marks)
Prove that  
c) From the first principle, prove that if,   then   .	(6 Marks)

Given that, 	

d) The table below shows values of a function , at given values of 	
	
	2.0
	2.5
	3.0
	3.5
	4.0
	4.5
	5.0
	5.5
	6.0

	
	3.50
	6.20
	7.22
	6.80
	5.74
	5.03
	6.21
	8.72
	11.10


Using Simpson’s rule, with 8 intervals, find an approximation of the area under the function.  y=f(x).								(6 Marks)										
END
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