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HG-z10 Seat No.

B. Sc. (Sem. VI) Examination
March/April-2015

CC-MATH-602 : Mathematics
(Mathetnaticol Analysis - II)

Time : 3 Hoursl [Total l\{arks : 70

Instructions : (1) All questions are compulsory.

(2) There are total five questions.

(3) Fi6;ures to the right side indicate
emarks of corresponding question.

(a) Suppose / is a real differentiable function on 6

lo,nl and f'(a)<t<7'(t) . Then prove

that there is a point xe(a,b) such that

/'(:)=r

(b) Suppose X and Y are metric spaces and 6

IicX, p is a limit point of E and J:E-->Y

be a continuoue, then prove that 
*lrrno 

,f (x) = I

if and onJy ,t )it1-f 0) = u for every sequence

i",,] i" .E such that p,,* p and )i*p, = o .
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(c) State the type of discontinuity for fgllowing

functions : '.

(t /('t)= 'r-[r] at x=2

Ix+t 0<r<l(ii) ./(r)=1r,*r lsx<2 at x=1.
t4r t

OR

f (a) If real function / and g are continuous on 6

[a,6] and djfferentiable in (a,b). Then prove

that there exist xe(a,b) such that

It (t) - "r (")l s'(") = [s (a) - g ( "))t 
,(')

(b) Show that continuous image of connected set 6

is connected.

(c) Suppose ae R' . f is twice differentiable real 6

function on (a, "") and Mo,Mr,M2 are l.u.b.

"r lr(")1. l./'(')l and l/"(')l .""p""tivelv on

(a,.") then prove rhat ul<+ugvr.
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' .2 (a) If .l e n[a, b] and ,F is rlifferentiable function 6

on [a.6] such that 1' '(r) = /(x) for Vr- e [4, b]

b|., ' ' / \
then prove that J I l-Yl(/r'= r lnl-t'\al.

d

(c) Let / be a cont,inuous lunction on [0" Z] and 6

o [0. 2l--+ R is defined by

o(r) =0 0(x< 1

,-l

= | lS x<2

Then pror.e that ./ e n (o) on [0, z] .

OR

(b) If F : [a, b] --r 1l^ and /; e ft (a) where cr 6

is monotonically increasing then prove

that

(i) li;le n(cr)

16 I '(ii) lJraol<JlFlaol" I "
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2 (a) IfF is continuous on [a,f] th'en prove that 6,

f e n(a) [a,b].

O) If F and G are differentiable on [a,D] and 6

1;' = 7 eRfa,hl G'= g eRfa,bl then prove

that

bh

J 
F- ('r) s ( x),/x = F (b) (i (b) - F (a) G (a) - J f tx) ( i (x) dx

(c) If / is defined on [0, t]

ltlrfr)=T y;i<xs- n=0. 1.2...

/(x) =o o(.x)=v for re[o,tj

Then prove that ./efi(a)[O, l] and

t,,
|.l \x)dx = -6'

3 (a) Prove that {: (X) is complete metric space 6

where X is metric space.
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&) Suppo$e f,, + / uniformly on set E. Let x be 6

. a limit point of E and l'1,f,Q1='a"

for n = 1, 2,..... then prove that t4] .ot r".g""

^..1 lim tin f-(t\ = lim lim.{,(t)
l-)r,/-+6 ll-J6 l-?.f,

tLt(c) If f,,(x)=-:-reR, then prove that {{} 6

does not converges to / uniformly.
OR

3 (") Let 1{ be a compact metric space and {, e C(K) 6

for n--1,2,3,.... . If the sequence {,{,}
converges uniformly on K then prove that

{;} i" equicontinuous on K.

O) Let s be monotonically increasing on 6

[a,6] and suppose f,,en(u)[a,t]

n=1,2,.......,.fn -+./ uniformly on la, bl

them prove that ./eR(o)[a,b] and

bh
I t',to= t;m I f,.daJ- n__>*J"r,aa

HG-2101 6 [Contd...



(c) Prove that

mc2x cos 3-r cos4-r
ns x + -{ + }- + -v-+ ........

uniformly converges on 8.

4 Attempt any two :

(a) Let / be monotonic function on (a,6) then

prove that set of points of (a,b) at which /is

discontinuous is at most countable.

(b) If / is monotonic function on la,bl and o is

continuous function on [a, D] then prove that

/ e tt(o) [a. r].

(c) The sequence of function { ./, } .ottl,u"g."

uniformly on set Z if and only if y e > 0 3

a integer N such that lfn!) - .f,,(r)l < e , where

m2N, n< N, xe E.
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5 Attempt anl' two :

' (a) Explain that L'Hospital rule does not hold

. true for complex valued function.

(bl By using definition of R-S integral prove that

2 ,.
[*].riz.1=!
;-1

{c) lf 7,, e R1a) on [a.6.] "n6 
i1 /(x) = | 4, t*)

n--1

the series converges uniformly on [a, ]] then

/) -h
- ( 

' r^- S r
Prove that J |'ta- L 1 t,,aa.

a tt-l o
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