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JOMO KENYATTA UNIVERSITY OF AGRICULTURE AND TECHNOLOGY
University Examinations 2016/2017
YEAR II SEMESTER I EXAMINATION FOR THE DEGREE OF BACHELOR OF INFORMATION TECHNOLOGY

SMA 2101:  CALCULUS I 

DATE:   DECEMBER, 2016				        		 TIME:  2 HOURS

INSTRUCTIONS:  	 Answer Question ONE and Any Other TWO Questions.


Question One – 30 Marks




a)	Given the functions  and find:

i. g-f 
ii. f-g
iii. 

iv. fog


b)	For the function 
	Find: 

i. 

ii. 
		[6 marks]

c)	Differentiate the function y=1-x+x2 with respect to x from the first principles. Hence:

i. Find the slope of this curve at the point where x=2.
ii. Find the point(s) where this curve has a slope of 5.	[6 marks]

d)	The side of a cube is increasing at the rate of 2mm/s. calculate the resulting rate of 	change of its volume when the length of one side is 3cm.	[4 marks]


e)	Calculate the exact area bounded by curve  and the x-axis from x=1 to x=2.	[4 marks]

Question Two – 20 Marks

a)	Calculate;

i. 

ii. 
		[6 marks]




b)	Copy and complete the table below. Hence deduce  where .

	
	X
	1.99
	1.999
	1.9999
	2.0001
	2.001
	2.01

	F(x)
	
	
	
	
	
	



	[6 marks]


c)	Given that , find f1(x) from the first principles. Hence.

i. Find the slope of this curve at the point where x=4.
ii. The point(s) where this curve has a slope of 2.	[8 marks]

Question Three – 20 Marks


Find  in each case.	

a) 
		[2 marks]
b) y=sin4x			[4 marks]
c) 
			[4  marks]
d) xy2+2y-x=2			[4  marks]
e) 
			[3 marks]
f) 
			[3 marks]

Question Four – 20 Marks


a)	Find the point(x) where the curve in horizontal.		[5 marks]

b)	Find the minimum vertical distance between the curves.	
	y1=x2+5 and y2=-x2+2x+1.		[7 marks]

c)	The radius of a circular oil spill is increasing at the rate of 2cm per hour. Calculate the rate of increase of the area of the spill when the diameter is 10 cm.	[6 marks]

d)	Name any two applications of different  calculus.	[2 marks]

Question Five – 20 Marks

a)	Sketch the curve y=x5-5x.	[10 marks]



b)	Evaluate .	[5 marks]

c)	The gradient function of a curve is given as y1=x-3. Find the equation of this curve given the it contains the point (1,-2).	[5 marks]

3

oleObject1.bin

image3.wmf
,

1

3

2

)

(

2

+

+

=

x

x

x

g


oleObject2.bin

image4.wmf

oleObject3.bin

image5.wmf
f

g


oleObject4.bin

image6.wmf
1

1

2

)

(

3

-

+

-

x

x

x

x

f


oleObject5.bin

image7.wmf
)

(

2

lim

x

f

x

®


oleObject6.bin

image8.wmf
)

(

1

lim

x

f

x

®


oleObject7.bin

image9.wmf
x

y

1

2

-

=


oleObject8.bin

image10.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

+

-

®

1

1

3

2

lim

x

x

x

x


oleObject9.bin

image11.wmf
÷

÷

ø

ö

ç

ç

è

æ

-

-

+

¥

®

2

2

2

1

4

2

3

lim

x

x

x

x


oleObject10.bin

image12.wmf
)

(

2

lim

x

f

x

®


oleObject11.bin

image13.wmf
2

8

)

(

3

-

-

=

x

x

x

f


oleObject12.bin

image14.wmf
1

2

)

(

+

x

x

f


oleObject13.bin

image15.wmf
dx

dy


oleObject14.bin

image16.wmf
2

+

-

=

x

x

y


oleObject15.bin

image17.wmf
1

2

+

=

x

x

y


oleObject16.bin

image18.wmf
2

1

1

4

t

y

t

x

-

=

+

=


oleObject17.bin

image19.wmf
x

e

y

x

sin

=


oleObject18.bin

image20.wmf
x

x

y

3

3

-

=


oleObject19.bin

oleObject20.bin

image21.wmf
(

)

dx

x

2

3

1

1

2

ò

-


oleObject21.bin

image1.jpeg




image2.wmf
x

x

f

2

1

)

(

+

=


