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Math 4241: Integral Calculus and Differential Equations
Programmable calculators are not allowed. Do not write anything on the question paper.
Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions whereas
corresponding CO and PO are written within parentheses.

1. a) i. Statethe Mean Value Theorem for Integrals. Verify this theorem for f(x) = x* + x on
the interval [-12,0].
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iii. Define antiderivative of a function. Use antiderivative method to find the area under
the graph of y = x? over the interval [0,1].

b) Write down the statement of Fundamental Theorem of Calculus. Hence, evaluate the fol-
lowing integrals using the theorem:

e

i. fxz In xdx;

1
x3—9

ii. dex;
X

dx

111. :
x2—4x+5

iv. f tan™ xdx.

¢) What do you mean by net signed area? Find the net signed area between the graph of f(x) =
x — 1 and the interval [0, 2]. Here, x; chosen to be the left endpoint of each subinterval.

2. a) i Derive the formula for the volume of a right pyramid whose altitude is h and base is a
square with sides of length a.

ii. Find the area of the region that is enclosed between the curves y* = 4x and y = 2x — 4.
b) i. Find the volume of the solid generated when the region between the graphs of the equa-

tion f(x) = \| 25 — x? and g(x) = 3 is revolved about the x-axis.

ii. Use cylindrical shells to find the volume of the solid that is generated when the region
that is enclosed by y = x*, y = 1, and x = 0 is revolved about the line y = 1.

c) Use the concept of sigma notation with x; as the right endpoint of each subinterval to find
the area between the graph of f(x) = x? and the interval [0, 1].
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3. a) i Find the reduction formula for f cosec"xdx. 4+6

(CO2)
/4
(PO1)
ii. IfI, = f tan" 8d6, then show that
0
N, +1,.,) =1
Now, from this relation, find the value of I.
b) i. Define gamma and beta function. Show that I'(n + 1) = nI'(n) = n!. x5
mf2 (Co2)
ii. Show that f sin’ 6 cos* 6d6 = 3% (POD)
0
/2
iii. Prove that f sin” 6d6 = iﬁ (pTH, %), hence evaluate T (%)
0
c) i Find the arc length of the curve y = In ‘_et:J fromx=1tox =3 5+4
ex
ii. Find the area of the region that is enclosed between the curves y* = 4x and y = 2x — 4. (((;8‘3
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