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(2 -;—)H ours Total Marks : 75
J.B Instructions:-
1. All questions are compulsory &
2. From Question 1,2, and 3 Attempt any one from part (a) and two from part (b). ‘,_)O

3. From Question 4. Attempt any three.

4. Figures to the right indicate marks. %6(
Q.1(a (i) State and prove First Fundamental Theorem of calculus. \(ﬁ%
that f is Riemann )
O\/
O

(i) If f is Riemann integrable on [a,b] and a < ¢ < b then show
b

[4

integrable on [a,c] and [¢,b] and further I f= I [+ j s
: S

(b) (i) State and prove Mean Value Theorem for integrals. (6)
(i) Prove thatif f:[ab]—>R is Riemann integrable then \ i l 18 Ricma;gg&:grable. (6)

Is the canverse true? Justify. ==
Sum of a suitable function and 33111&6 (6)
&

(iii) Express the sum as a Riemann
lim ( L TR ]
b e e R
@v) Let f:[0,1]— R defined by f(*) =x.Let {Pa} bq@_%t:qucnce of partitions,

= )
given by Pr= { ,1,2,...,9___1,1} Calculate UUQX}’) L(P,, f)and show that
nn n (b

Q)

s 1i K 1
A U(B.f)= g L(B,f) and he find If(x)dx.
— n—o A

&
Q2 (a) (i) Define double integral of a boundeggu?nction f:E->R
rectangle in R’ .Further show w@.ﬁﬁsual notations

m(d—-c)(b—a)< Hf sMsg (d-c).
E

where E=[a,b]x[c,d] s a (8)

(i) State & prove Fubini @eorem for a rectangular domain in®* . (3
i : : 6
b @ Use suitable chan{\&af variables to show that ” £ (xy)dxdy =log 2] f(u)du, ©)
) s 1
where S is gion in the first quadrant bounded by the curve
xy = 1, xy. ,y=x&y=4x.
(i) Usin, 3. :cal co-ordinate, find the volume of the solid S bounded by the sphere (6)
x2+)f =16
(iii) Sketpd the region and evaluate the integral by reversing the order of integration  (6)
/ o
& ﬁ\f e
(&‘_’\)_AEvaluatc H_[ (x+ y+ z)dxdydz where S is the parallelepiped bounded by the (6)
s
C—t,z\ planes x+y+z=1 & X+y+z=2 , X-y+z=2 & x-y+z=3 and x-y-z=3 & x-y- =4,
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() Let {f,}be a sequence of continuous real valued functions defined on a non- (8)
empty subset S of R. If { £, } converges uniformlyto a function f on S then show
that f is continuous on S. Further show that

n X)= .
n-—)oox—)pf( ) x—)pn-—)oof"(x) for each pe S <(°3Q
(i) Let {f,,} be a sequence of Riemann integrable function on [a,b].If the series ® O

Cg’
Z f, converges uniformly to f on [a,b] then show that f is Riemann integrable \<§/ -
n=1 = P

on [a,b] end I(’Zf]dx-—"Z(I fn(x)dx} . &

n=]

a n=l\ 4 §-
) , N ‘i’% (6)
® Define radius of convergence of a power series. If power series Z anx@hs
n=0
radius of convergence r > 0 then show that it converges uniformly¥|—s, S] for
0<s<r.

\g?‘
Show that the series Zx"e'"’ converges uniformly on [O\?‘ \
&

: < nx (n—1)x \E ;Y" (6)
Examine whether {;‘[1+n2x1_1+(n~1)2x1 s
<t o (n-Dx =l m (-l }
E.[ [Hnlf_1+(n-1)2x1}dx'15thcs§®2L+nlxz 1+(n-1)*x"

n=1
uniformly convergent on [0,1]? Justi_%,

(6)

(iv) Discuss the pointwise and unifor@onvergencc of { f,} where f,(x)= nxe™ (6

on [0,00).In case {f,} does ‘&Rc:)nverge uniformly on [0,%0) , check whether it
converge uniformly on [@} or [, ) where a> 0.

©

X p? )
/ 1-2x if0sxsi
oy Lctf:[O,llé\@edcﬁncdby f(x)={ A 1 (RIE

2x-1 if +<x<]

be deﬁnef'g; F(x)= ] f(x)dx,x €[0,1]. Discuss (i) continuity of fatl

N o :
(ﬁ)_)@erenﬁability of F at: when F’ (%) exists & check whether F* (3)=1'(3).
AN

(b}i_\State Riemann’s criterion for integrability of a bounded function defined on [a,b] (5)
CBZ\ and use it to prove that the function f (x) = x,x €[0,1] is Riemann integrable .
&

W -2- TURNOVER

CM-Con.-2737 -15




R T S A R e

- QP Code : 12866
3
Evaluate IH xyzdxdydz , E is the region bounded by x=0, y=0, z=0 & )

E
xtyt+z= 1.
(d) Find the volume bounded by the cylinders y*=x,x’=y and the planes2=0,  (5) &
(e)

<
. ey . = 5 s
Discuss the pointwise & uniform convergence of the series Zx" (1-x) on [0,1]. ©) é<

=l <&

Let £, :[0,1] > R be defined by f£,(x)= 1:‘" for x e [0,1].Find the pointwise %4
nx

1 $ 1
limit £ of {f,} Show that [ f(x)dx= nlin [ £, (x)dx. Does {fn) conve@so
0 %

=
‘\\23"

©

®

uniformly to f on [0,1] ? Justify your answer.




