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(3 Hours) [Total Marks: 100]

Note: (i) All questions are compulsory.

(i) Figures to the right indicate marks for respective parts.

Q.1 Choose correct alternative in each of the following : (20)

I

ii.

iii.

If f:[a, b] — IR be bounded function and P ,Q be partitions of [a, b] then

@ L(P.)=UWQf) (b) L(P,f)zU@[)
() LP,fH)=UN) (d) None of the above

Thenormofapartitioan{O<%< 1<§<§<3}is

(@ 1 (b) 2
3 3
© 1 (d) None of the above

If f:[a, b] — IR is R- integrable then which of the following is true
(@ f must be continuous (b)  f must be differentiable

(c) f must be monotonic (d) None of the above

iv. Letf: R— R beacontinuous function. Then f_aaf(t)dt = 0,Va > 0ifand only if
@ f=o0 (b) fisan odd function
(c) f # 0 foronly finitely many.  (d) None of the above.
real numbers.
V. If £, g: [a, b] — R are continuous functions such that fff(x)dx = ff g(x)dx then
(@ f=gonla,b] (b)  f(x) = g(x) is aconstant.
(c) 3 c € [a,b] such that (d) None of the above.
fe) =g(c)
3 . 2 1
Vi The type 2 integral [ — dx
(@) Diverges (b) Convergeto0
() Converge to %ln 3 (d)  converges tog
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. o 1 -
VIL Integral | M dx converges if

@ p>1 (b) p<1
) p=1 (d) None of the above

T

viii. . > .
Find [2 cos™'x sin’x dx

(@ 1 (b) 5!4!
10! 2(10hH

(© 10! @ o0
514!

. S _
ix. [ x3?e™dx=

@ 3vm (b) T
4 ;

) & (d) None of these
5

x. ldentify the definite integral that computes the volume of the solid generated by
revolving the region bounded by the graph of 'y =x> and the line y=x, between

X=0 and x=1 about the line x =1.

@ Al =y by ¢ ol - yf oy
Y znj(4—x2)(4—x6)dx i ﬂjl.(4—Y)2(4—yé)2)dx

0 0

Q2. Attempt any ONE question from the following : (08)
a) I.  Let f:]a, b] = IR be a bounded function. Prove that f is Riemann integrable on

[a, b] if and only if for any €> 0 there exist a partition P of [a, b] such that

U(f,P) = L(f,P) <e.
ii. If f;g:[a, b] = IR are R- integrable then prove that f + g is R- integrable and

Lf+g= [+ 1 g
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Q.2 Attempt any TWO questions from the following : (12)
b) i. Let f be a bounded function on [a, b]. Let P and P’ are two partitions of
[a,b] with P € P'. Show that L (P',f) = L (P, f)
ii. If f is an R-integrable function on [a, b] then prove that | f | is R-integrable on
[a, b].
iii.  Using Riemann Criterion, prove that the function f : [0, 1] — R defined by
f(x) = x is Riemann integrable.

iv. If f, g :[a b]— R are integrable functions such that

f(x) < g(x),V x € [a, b] then prove that f; f(x) dx < f(f g(x) dx.

Q3. Attempt any ONE question from the following : (08)
a) 1.  State and prove the Fundamental Theorem of Calculus.

ii.  State and prove Comparison Test for improper integrals of type-I.

Q3. Attempt any TWO questions from the following : (12)

b) i Yogf S

LetF : [0,1] — Rbe defined by F(x) = {x sin(Z) ifo<x<1
0 ifx=0

Show that is differentiable over [0, 1].Let f : [0,1] = Rbe given by
f(x) = F'(x). Find flf(t)dt.

Evaluate lim — f -d
x> 1+t

iv.  State Abel’s and Dirichlet’s Tests for the conditional convergence of type 1

improper integral and discuss convergence of I = fooo sin x? dx

Q4. Attempt any ONE question from the following : (08)
a) I Prove that fol x™~1(1 —x)" 1dx converges if and only if m and n are both
positive.

ii. With usual notations for beta and gamma functions prove that

(p) B(m,n) = B(n,m)
( ),B(m ,n+1) ,B(m+1,n) _ B(mn)

m m+n
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Q4. Attempt any TWO questions from the following : (12)
b) i. _(e_tmt
Prove that B(m,n)=J; T 4V

. Show that T (%) = /m.

iii. Find the volume of the solid whose base is the disk x? + y# < 1 and the cross
sections by the planes perpendicular to the y — axis between y = -1l andy =1
are isosceles right triangles with one leg in disk by the method of slicing.

iv.  Find the volume of the solid generated by revolving the regions bounded by the

linesy = 2x ,y = x,x = 1 and about x — axis by the Washer method.

Q5. Attempt any FOUR questions from the following : (20)
a) Iff(x) = 1+ 2x,x € IRand P be a partition such that
0 < 0.25< 0.5 < 0.75 < 1, thenfind U(P, f).
b) If f is Riemann integrable on [a, b] then for any k € IR prove that kf is also Riemann
integrable on [a, b].
c) Showthatif F'(x) = 0,Vx € [a, b] then f is a constant function.

d) Identify the type and discuss the convergence of each of the following integrals

1 dx o sin%x
D)o ey (If, —5-dx

X

dx =T.

€) " Prove that JZVsinx dx fo;\/ciﬂ

f)  Find the area of the surface generated by revolving the curves about x = 2,/4 — y,

0<y< 175 about y —axis.

*khkhkkkikkkkikkkkik

66047 Page 4 of 4

3150F6F44EE3EDBA CO4E1D1C55E3F388



