

MERU UNIVERSITY OF SCIENCE AND TECHNOLOGY
P.O. Box 972-60200 – Meru-Kenya.
 Tel: 020-2069349, 061-2309217. 064-30320 Cell phone: +254 712524293, +254 789151411 
Fax: 064-30321
Website: www.must.ac.ke  Email: info@must.ac.ke    

University Examinations 2016/2017

SECOND  YEAR, FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF  SCIENCE IN MATHEMATICS AND COMPUTER SCIENCE, BACHELOR OF SCIENCES, BACHELOR OF EDUCATION SCIENCE,  BACHELOR OF SCIENCE IN STITISTICS, BACHELOR OF SCIENCE IN ACTUARIAL SCIENCE.

SMA 3200: CALCULUS III
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INSTRUCTIONS: -	Answer question one and any other two questions


QUESTION ONE (30 MARKS)
a) 

Find the value C satisfying the conclusion of the Rolle’s theorem for in the interval 						(5 marks)
b) Determine whether the improper integral converges or diverges
(i) 
									(3 marks)

(ii) 
									(3 marks)

c) Replace the following pola equation by the equivalent cartresian equation 		

								(3 marks)
d) 

If .  Find .					(4 marks)
e) 

Evaluate 						(4 marks)
f) 

Find the Taylor series and Taylor polynomials generated by  at , if the degree of polynomial 								(4 marks)
g) 

Evaluate the double integral  where R is the region bounded by the line 								(4 marks)
QUESTION TWO (20 MARKS)
a) 
By finding the sum of the series , show that the series converges. 													(5 marks)
b) 
Find all the second partial derivatives of 															(4 marks)
c) 

Find the area of the region bounded by the parabola  and 													(4 marks)
d) (i) Define the L1 Hoptal rule.								(2 marks)

(ii) Use the L1 Hoptal rule to evaluate 					(5 marks)
QUESTION THREE (20 MARKS)
a) (i) Define the mean value theorem							(2 marks)

(ii) Find the value C satisfying the conclusion of the mean value theorem for 									(5 marks)
b) 
Using the ratio test, show that the serial  converges.				(5 marks)
c) 
Sketch the graph of the polar equation 				(6 marks)
d) 
Determine where the function is not continuous.															(2 marks)


QUESTION FOUR (20 MARKS)
a) 
Determine the radius of convergence and interval of convergence of the following powers series 								(7 marks)
b) 

Evaluate  where R																(5 marks)
c) 


Find the length of the arch of the semicubical parabola  between  and 												(5 marks)
d) 
Express  in Maclaurin’s series.							(3 marks)

QUESTION FIVE (20 MARKS)
a) 


Find the centre of mass of the lamina in the shape of the region bounded by the graph of  and , having mass density given by .														(10 marks)
b) 

Find the local maxima and local minima of the function in the interval 									(5 marks)
c) 

If  find 						(5 marks)
Meru University of Science & Technology is ISO 9001:2015 Certified
	Foundation of Innovations	Page 1  
image2.wmf
(

)

2

2

3

2

3

+

+

-

=

x

x

x

x

f


oleObject1.bin

image3.wmf
[

]

1

,

0


oleObject2.bin

image4.wmf
dx

x

ò

-

0

1

2

1


oleObject3.bin

image5.wmf
dx

x

ò

a

1

2

1


oleObject4.bin

image6.wmf
1

sin

cos

2

2

2

=

+

q

q

r

r


oleObject5.bin

image7.wmf
(

)

x

y

y

x

y

x

f

cos

3

sin

2

,

2

+

=


oleObject6.bin

image8.wmf
dy

f

x

f

¶

+

¶

¶


oleObject7.bin

image9.wmf

oleObject8.bin

image10.wmf
(

)

ò

ò

+

3

0

0

2

2

cos

2

2

y

dxdy

x

y

xy


oleObject9.bin

image11.wmf
(

)

x

x

f

sin

=


oleObject10.bin

image12.wmf
0

=

x


oleObject11.bin

image13.wmf
(

)

òò

+

+

R

dxdy

y

x

2

3

6

2

2


oleObject12.bin

image14.wmf
2

0

,

1

0

£

£

£

£

y

x


oleObject13.bin

image15.wmf
(

)

å

¥

=

+

1

1

1

n

n

n


oleObject14.bin

image16.wmf
(

)

2

3

2

3

2

,

y

y

x

x

y

x

f

-

+

=


oleObject15.bin

image17.wmf
2

x

y

=


oleObject16.bin

image18.wmf
x

x

y

-

=

2


oleObject17.bin

image19.wmf
x

x

x

x

-

®

sin

lim

3

0


oleObject18.bin

image20.wmf
(

)

1

2

3

+

-

-

=

x

x

x

x

f


oleObject19.bin

image21.wmf
å

!

1

n


oleObject20.bin

image22.wmf
q

sin

2

1

-

=

r


oleObject21.bin

image23.wmf
(

)

15

2

10

4

2

-

-

+

=

t

t

t

t

h


oleObject22.bin

image24.wmf
(

)

(

)

å

¥

=

+

-

1

3

4

1

n

n

n

n

x

n


oleObject23.bin

image25.wmf
(

)

òò

R

dA

xy

y

sin


oleObject24.bin

image26.wmf
p


oleObject25.bin

image27.wmf
3

2

x

y

=


oleObject26.bin

image28.wmf
(

)

1

,

1


oleObject27.bin

image29.wmf
(

)

8

,

4


oleObject28.bin

image30.wmf
x

e

2


oleObject29.bin

image31.wmf
2

x

y

=


oleObject30.bin

image1.png




image32.wmf
4

=

y


oleObject31.bin

image33.wmf
(

)

2

6

2

1

,

x

y

y

x

+

+

=

r


oleObject32.bin

image34.wmf
(

)

x

x

x

x

f

18

16

3

3

4

+

-

=


oleObject33.bin

image35.wmf
4

1

£

£

-

x


oleObject34.bin

image36.wmf
(

)

6

7

5

2

5

2

2

2

-

-

+

-

=

x

x

x

x

x

f


oleObject35.bin

image37.wmf
(

)

x

f

it

x

2

lim

®


oleObject36.bin

