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UNIVERSITY



            UNIVERSITY EXAMINATIONS 

EXAMINATION FOR THE AWARD OF DEGREE OF BACHELOR OF SCIENCE (MATHEMATICS, COMPUTER SCIENCE, ENGINEERING) BACHELOR OF EDUCATIN (SCIENCE)

MATH 121: CALCULUS 1

STREAMS:									TIME: 2 HOURS

DAY/DATE: WEDNESDAY 12/04/2023				         8.30 A.M – 10.30 A.M
INSTRUCTIONS:

Question ONE  is Compulsory, Answer Any TWO Questions


QUESTION ONE (30 MARKS)
a) 

Given  that, find    from first principles                                 	  (4 marks)
b) Examine the continuity of the function                                                        	(4marks)


At x=1 and x=2
c) 
[bookmark: _GoBack]Prove that 							(4 marks)
d) 
Find the slope of a circle  at the point (3,-4)                              (3 marks)
e) 
Evaluate                                                                             (3 marks)
f) 
Differentiate                                                                                (4 marks)
g) 

A point moves in the plane according to equation  and . Find dy/dx when t=0, 2, and 5.                                                                                          (4 marks)
h) 

Find , given                                                              (4 marks)



QUESTION TWO (20 MARKS)
a) 
A dynamite blast blows a heavy rock straight up with a launch velocity of 160m/s. It reaches a height of metres after t seconds	
i) How high does the rock go.	                                                                   (4 marks)
ii) What is the velocity and speed of the rock when it is 256m above the ground on the way up and the way down.                                                                     (4 marks)
iii) What is the acceleration of the rock at any time t during the flight.            (2 marks)
b) 
Find the tangent and normal to the curve  at the point (-1,2)      (5 marks)
c) 
If , find y’ and y’’                                                                        (5 marks)


QUESTION THREE (20 MARKS)
a) 
Sketch the graph of the function   			           (5 marks)
b) 
Show that  							(3 marks)
c) 

Given , determine                                                                          (3 marks)
d) 

Find the absolute extrema of  on                                          (3 marks)
e) 

Use  to determine  without using tables or calculators              (3 marks)
f) 

If . Find                                                                 (3 marks)

QUESTION FOUR (20 MARKS)
a) 
Show that  is an increasing function for all values of x       (2 marks)
b) 

Given that , show that                                        (4 marks)
c) 

Find the coordinates of the points on the curve  at which the tangent is parallel to the line                                                                                    (6 marks)
d) 
Evaluate the                                                                                        (4 marks)
e) 
Evaluate                                                                           (4 marks)
           

QUESTION FIVE (20 MARKS)

a) 
 Find the  								(2 marks)
b) 
Consider the function 
i) Find the critical points                                                                               	 (2 marks)
ii) Identify the intervals on which f is increasing and decreasing		      	  (2 marks)
        iii)Find the function’s local and absolute extreme values                            	 (3 marks)
c) 

Find  if                                                                      	 (3 marks)
d) 

Find if                                                              	(3 marks)
e) 
Show that                                     	  (5 marks)
---------------------------------------------------------------------------------------------------------------------
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