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Main Exam

REGULAR — MAIN EXAM

MAT 114: INTEGRAL CALCULUS

STREAM: EDS, EDB, EDA DURATION: 3 Hour

INSTRUCTION TO CANDIDATES

Answer ALL questions from section A and any THREE from section B.
No sharing of scientific calculators.

Do not write on this question paper.

Duration of the examination: 3 hours

SECTION A (31 MARKS): ANSWER ALL QUESTIONS

QUESTION ONE (16 MARKS)

a) Differentiate between definite and indefinite integrals (2 marks)

b) Find the values of ¢ which satisfy the mean-value theorem for f(x)=3x" + 5x—2on the

interval [—1,1]. (3 Marks)
c) Find
i) T"—d\: (3 marks)
>
ii) | | (5 marks)
l+sinx

d) Water flows from the bottom of a storage tank at a rate of r(¢) =150-5¢ litres per

minute. Find the amount of water that flows from the tank during the first 15 minutes.

(3 marks)
QUESTION TWO (15 MARKS)
a) Evaluate
) E(x +1)e” " dx (3 marks)
i) Evaluate J?sinxcosxdx (3 marks)
X

b) Find | ——dx 4 marks

) 'l'x2 -2x-3 ( )
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¢)

Find the surface area of the portion of the sphere generated by revolving the curve

y:dl»— Z,OSXE%. (5 marks)

SECTION B (39 MARKS): ANSWER ANY THREE QUESTIONS

QUESTION THREE(13 MARKS)

Find the area of the region enclosed by x = y* and y = x -2 (4 marks)
Derive the volume of a sphere of radius r. (5 marks)
Find J.tanl2 xsec” xdx (4 marks)

QUESTION FOUR(13 MARKS)

Find |cos’ xdx (3 marks)
Find the volume of the solid generated when the region between the graphs
fix)= %+ x* and g(x)= x over the interval [1,2] is revolved about the x- axis.

(4 marks)

Sketch the curve y = x* +2 for 0 < x <3. Approximate the area under this curve using

the trapezium rule with three trapezia. Find exact area and find the percentage error in
using trapezium rule. (6 marks)

QUESTION FIVE(13 MARKS)

Use the cylindrical shell to find the volume of the solid generated when the region

enclosed between y =+/x, x=1,and x = 4and the x- axis is revolved about the y-axis.
(4 marks)
4
Find the length of the curve y = x? form the point (1,1) to (2,2x/§). (5 marks)
Obtain the integral, Jln xdx (4 marks)

QUESTION SIX(13 MARKS)

dx using 10 strips of equal width.

I

Use Simpson’s rule to evaluate the integral 1:
[+ x

(5 marks)
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b) Find the volume of the solid that is obtained when the region under the curve y = /x

over the interval (1,4) is revolved about the x-axis.

1
Find |[———
g e

deforall a#0

QUESTION SEVEN(13 MARKYS)

a) Obtain the following integrals

i)

i)

J' x3+x s
(x*+2x7 +3)"

Jln(x + l)dx
(x+1)

b) Evaluate the following integrals

1)

ih)
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3
fx2 cosx dx
]

(4 marks)

(4 marks)

(3 marks)

(3 marks)

(4 marks)

(3 marks)




