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B.Sc. DEGREE (C.B.C.5.5,) EXAMINATION, MARCH 2014
Sixth Semester
Core Course—REAL ANALYSIS
(For B.8c. Mathematics Model I and II and B.Sc. Computer Applications)
Time : Three Hours Maximum Weight : 25
Part A (Objective Type)

Answer all guestions.
Each bunch of 4 questions has weight 1.

b B A
I. 1 Show that the series S g Tt 15 not convergent.
2 State VAlembert’s ratio test,
3 State Rasbe’s test for convergence of a series.
4 What is an alternating series 7
II. 5 What do you mean by absolute convergence of a series ?
L ) B
6 1stheseries 1— 3 + e Y § S absolul,el;r convergent.
7 What do you mean by jump discontinuity 7
8 Define uniform continuity,
. Bt whenx+#0- ; : — o
III. 9 Show thatthe functiondefined by f(x)=1 = has a removable diseontinuity
1 when x=0
at the origin.
10 At which Point the function f(x)= 7 1| | for real x, attain its supremum,
+|x J

11 Define the upper sum of a bounded function of defined on a closed bounded (nterval.
12 Define Riemann integral of 8 bounded fumetion.
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State fundamental theorem of caleulus.

State Cauchy’s eriterion for uniform convergence.
State Dirichelet’s test for uniform convergence.
2x 4x 8y

Test for uniform convergence the series T * T i 1148 i

(= 1-=4)
Part B

Answer any five questions.
Each guestion has weight 1.

e

Prove that the alternating series 1- % -—— 5 v 15 CONVergent.

(i |
o

Show that the series ¥ 11-_;- diverges.
T

;
= . £ o i
Tnvestigate the behaviour of ¥ a, if @, =(t/h -1} .

xsinfx, whenx=0
0, whenx=0

Show that the function déﬁned by f [x] :{ i3 continuous at x = 0.

Show that a function which is aniformly continuous on an inlerval is continuous on that
interval.

Define Riemann sum of a bounded function f ever [r:. El] relative to a partition P,

Show by an example that integrability of |f| need not imply the integrability of £

Show that the sequence {f,| where 7 (x)= __L":_.:z is not uniformly eonvergent on any
1+n%x

interval containing zero.

(5x1=5)
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Part C

Answer any four guestions.
Each question hos weight 2.

2
Test the convergence of the series ¥ "‘ﬂ—_l .
n*+1

1 1 1

Show that the series in 2p o+ 3" Converges for p>0.

Show that a function which is continuous on a closed interval [, b], assumes every value
between its bounds.

b
Show that a constant function k is integrable on [a, b] and L kdx =k (b-a).

If a funetion f'is bounded and integrable on each of the intervals [a, b], [¢, b] and [a, b], where
b b
¢isa point in [a, b}, then show that _L fdx= I: fdx+ L f dx.

State and prove Weierstrass i -lest.

{42 =0)
Part D

Answer any two guestions,
Each question has weight 4.

State and prove Cauchy’s general principle of convergence of a series. Use this test to show

that the series ¥ a does not converge.
n

Show that if a function f is continuous on a closed interval [a,b] and [ (¢) and [ (b) are of
oppasite signs then there exists atleast one point « € [a, b] such that f(a)=0.

State and prove Fundamental theorem of caleulus,
: (254 =8)



