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SUBJECT CODE NO:- 2046
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem. V)
Examination March/April-2022 (To Be Held In June/July-2022)
Mathematics MAT - 501
Real Analysis — |
[Time: 1:53 Hours]

Please check whether you have got the right question paper.
N.B 1) all questions are compulsory
2) figures to the right indicate full marks

Q.1 A) Attempt any one

1) Prove that limit of a sequence {S, },—; of nonnegative numbers is also nonnegative

number

2) If the sequence of real numbers {S,,};=1 IS convergent then prove that {S,,}7=, is bounded

B) Attempt any one
a) Find the limit superior and limit inferior for the sequence {sin nz—"}
n=1

b) IfS, =~ find Nel such that S,.44 < S, (n 2 N)

Q.2 A) Attempt any one
a) If Yooy a, converges to A and Y51 b, converges to B then prove that
> . (a, + by)converges to CA

b) Provethat i) If ), a,, converges absolutely then both 7", p, & Y.o-1 qn CONVerges
i) If Yo, a,, converges conditionally then both .77, p, & Yo-1 g, diverges where

pn 5 maX(aTlr 0)& Qn s min(an; 0)

B) Attempt any one
c) Prove that the series Y'»"_, ﬁ converges

d) If Y-1 a, is a convergent series then prove that lim,,_,,, a,, = 0

Q.3 A) Attempt any one

a) Prove that inverse image of the union of two sets is the union of the inverse images
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b) Ifu,uy,————— ,uy are functions of y;,y,, — — — — —— y Y and vy, V5, — — ——, Y
are functions of x4, x,, — — ——, x,,then prove that
Oy tty = = = Un) _ O(UpUp— = —— )  0(¥1Y2— = = ¥n)
0(xy, X2, —— ——,xp) 0V, Y2————— Vo) 0(xq, x5, — — ——, %)

B) Attempt any one
c) Ifx=rsinfcos¢p, y=rsinfsing ,
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a(x,y,2)
Z= Find ——=—=
rcos6 Find 3 0,0)
d) Prove that the set of all polynomial functions with integer coefficient is countable
05
Q.4 Choose correct alternative of the following 10

1) If F(x) = [x],where [.] is the greatest integer function on IR to IR then which of the
following is true
a) f(x)is one —one b) f(x) is onto
c) f(x) is both one —one and onto  d) f(x) is neither one —one nor onto

2) If S, = n? then the sequence whose nt" term Si i ==-----

n

a) Convergesto zero b) convergesto one c) oscillatory d) divergent

3) Ifp(x) = ayx® + byx? + c;x + dy where a,b,c,d, elR* then lim,,_, psz;)l) = L —
ay 0 b1 c) depends on a,, by, c; & d;  d) does not exist

4) A series Y.a,, is said to be absolutely convergent if
a) lim,,,a, =0 b)lim,,,a,=+ve C)Ya,isdivergent d)Y]|a,]| is convergent

5) If u(x,y) =x+y and v(x,y) =xy then Jacobian of u and v is
a) X by c)x-y  d)y-x
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