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Course Code :

MTS 304
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Third Year B.Sc End Semester Examination Winter 2022

Integral Calculus
Max Marks: 100

Backlog

Time: (0120 AM~ |20 PM Duration: 03 hrs
Instructions: 1) All questions are compulsory.
2) Sub question ‘a)’ is compulsory, Solve any two from the remaining
3) Figures to the right indicate full marks
4) Use of Non- Programmable calculator is allowed
Q.1 Attempt the following Marks
a) Evaluate _[ sin® xcos* xdx . <
b) Find the reduction formula for f sin” xdx, where n is a positive /
integer.
c¢) Evaluate J. cot® xdx 7
d) Find the reduction formula for J' e sin” bxd . 7
Q.2 Attempt the following
a) If f: [a,b] —>R be a bounded function and P be any partition on ©
[a,b]then prove thatm(b—a)< L(P, f)<U(P,F)< M(®b-a), where
m,M are greatest lower bound and least upper bound respectively of
f(x) in [a,b].
b) Prove that every constant function is R —integrable. 7
¢)  Show that J(x)=x is R—integrable on [O,I]. 7
d) State and prove Darboux’s theorem. 7
Q.3 Attempt the following
Tsinx 6
a) Test the convergence of .f T dx .
0 X
b) Test the convergence of 7
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©) If f(x) and #(x) are both positive, bounded and integrable function on 7 1.2 Co3
f(x)

(a,), for all x>a and lim —-=2 =], where / is a finite non-zero
X—>0 ¢(x

dx

0 [e0]
number then show that the integral .[ f(x)dx and f¢(x)dx behave alike.
a

a

b 1 7 L3 COo3
d) Test the convergence of _.' - dx .
b (b ~ x)
Q4 Attempt the following
1 6 L3 CO4
a) Evaluate J. (log x)4dx.
0
9 7 L3 CO4
b) Evaluate J.,/(9—x)(x-5) dx .
5
1 1 7 L3 CO4
¢) Evaluate Ix6 (1 —x2)2 dx
0
z 7 L3 Co4
6
d) Evaluate J. cos®3x-sin? 6xdx.
0
Q.5 Attempt the following
7 a(l+cos0) 6 L3 Ccos
a) Evaluate I J' r drdf
0 0
1% 7 13 COs5
2 2
b) Evaluate _”.(x y+y x)dydx
0 x*
¢) Find the area of the circle x2+ y2 =a? by using double integral. 7 L3 o5
52+x 7 L3 CO5
d)  Change the order of integration and evaluatej .f dydx .
a 02-x
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