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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2024/2025 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE

RCS 103: CALCULUS

DATE   17TH APRIL 2025	TIME: 2 HOURS

GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during examination 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 1 hour 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. 

SECTION A (COMPULSORY)

QUESTION ONE (THIRTY MARKS)

[a]. Evaluate  .						[4 Marks]	


[b]. Using the definition of derivatives (limit approach), find the slope of the tangent line to   at .							[4 Marks]

[c]. The solid waste generated each year in Nairobi is increasing as the population and pollutants increase. The solid waste generated, in millions of tons, was 238.3 in 2000 and 251.3 in 2006. 

i). Assuming that the amount of solid waste generated in Nairobi is a linear function of time, find a formula for this function by finding the equation of the line through these two points. 					[3 Marks]

ii). Use this formula to predict the amount of solid waste generated in the year 2020.								[2 Marks]


[d]. Evaluate 

[5 Marks]

[e]. A delivery truck is driving along a straight road, and after  hours its distance (in miles) east of its starting point is
  

[image: ]
i). Find the velocity of the truck after 2 hours. 			[2 Marks]
ii). Find the velocity of the truck after 5 hours. 			[2 Marks]
iii). Find the acceleration of the truck after 1 hour. 			[2 Marks]


[f]. As blood moves from the heart through the major arteries out to the capillaries and back through the veins, the systolic blood pressure continuously drops. Consider a person whose systolic blood pressure P (in millimeters of mercury) is given by




For 

[bookmark: _Hlk116461350]where is measured in seconds. At what rate is the blood pressure changing 5 seconds after blood leaves the heart? 						[6 Marks]


SECTION B (ANSWER ANY TWO QUESTIONS)

QUESTION TWO (20 MARKS)

[a]. Find the following integrals:

i).    						[5 Marks]
					
ii).   						[5 Marks]

[b]. If consumer demand for a commodity is  units per week, where  is the selling price, find the price that maximizes consumer expenditure given that the consumer expenditure is expressed as . 
[10 Marks]

QUESTION THREE (20 MARKS)

[a]. An IT accessories business generates income at the rate of  million dollars per year, where  is the number of years from now. The present value of this continuous stream for the next 5 years at the continuous interest rate of 10% is as a result of evaluating the function

Use integration by parts to find the present value by of the income generated.
[7 Marks]

[b]. A fast-food restaurant has determined that the monthly demand for its hamburgers is given by

	While the cost of producing  hamburgers is

		         for .

i). Determine the Marginal Revenue when . 	[4 Marks]
ii). Find the profit and the marginal profit functions. 		[4 Marks]
iii). Find the sales level that yields a maximum profit. 		[3 Marks]
iv). What is the maximum profit? 				[2 Marks]



QUESTION FOUR (20 MARKS)

[a]. It costs the American Automobile Company $8000 to produce each automobile, and fixed costs (rent and other expenses that do not depend on the amount of production) are $20,000 per week. The company’s price function is , where is the price at which exactly  cars will be sold.

i). How many cars should be produced each week to maximize profit? [5 Marks]
ii). For what price should they be sold? 					 [2 Marks]
iii). What is the company’s maximum profit? 				 [2 Marks]

[b]. A study of urban pollution predicts that sulfur oxide emissions in a city will be 
 tons, where is the population (in thousands). The population of the city t years from now is expected to be  thousand people. Find how rapidly the sulfur oxide pollution will be increasing 4 years from now.												[5 Marks]

[c]. A manufacturer determines that t months after a new product is introduced to the market,  hundred units can be produced and then sold at a price of
  dollars per unit. 

i). Express the revenue R(t) for this product as a function of time. 	[2 Marks]
ii). At what rate is revenue changing with respect to time after 4 months? 
[2 Marks]
iii). Is revenue increasing or decreasing at this time?			[2 Marks]						


[bookmark: _GoBack]QUESTION FIVE (20 MARKS)

[a]. From 1996 through 2005, the revenue per share R (in dollars) for Kenyan Cellular can be modeled by
  		for 
for where  is the year corresponding to 1996. 
i). Use the model to approximate the rates of change in the revenue per share in 1997, 1997, and 2003. 							[5 Marks]
ii). If you had been a Kenyan Cellular stockholder from 1996 through 2005, would you have been satisfied with the performance of this stock?	[2 Marks]

[b]. [bookmark: _Hlk106218893]Find the area of the region bounded by the graph of , and the . 								[6 Marks]

[c]. A physician injects 4 mg of dye into a vein near the heart of a patient, and a monitoring device records the concentration of dye in the blood at regular intervals over a 23-second period. It is determined that the concentration at time  is closely approximated by the function
[image: ]
Based on this information, what is the patient’s cardiac output?		[7 Marks]
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