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THREE YEAR B.A./B.Sc. DEGREE EXAMINATION, 

OCTOBER 2022 

CHOICE BASED CREDIT SYSTEM 

FOURTH SEMESTER 

PART I - MATHEMATICS 

Paper IV REAL ANALYSIS 
(Under CBCS New Regulation w.efS the academic Year 2021-22) 

Time:3 Hours Max. Marks: 75 

SECTION-A 

Answer any Five of the follwoing questions. (5x5-25) 

1. Prove that a sequence can have at most one limit. 

2. Let (x,) be a sequence defined by x, =2, x, =2 and x,;,-a +) for n>2. Then prove 

that (x) is convergent. 

x) z =2, x, =2 8dm n>25 x,-;(, +X) Po (*)eKpoa 

e boso. 

3. Test the convergence of the series n(n +1) n+2)* 

m(n+1n +2) 
ok8coEKo 369osaod 

4. If 2a,, a,>0 is convergent, then prove that 2/a, is also convergent. 

24,, a,>0 eko, 2a, ra oKoKoa, e rosod 

(1) P.T.O.] 
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5. Show that f(x) = r is uniformly continuous on [a,bj. 

fx)=x, [a,b] sórs eNmo e rso 
6. ffis continuous on [a,b], then prove that fis bounded on [a,bj. 

[a,b] eho eowë, f S8ago e ário. 

7. f fis differential on an interval I and f')20 for all xEl,then prove that fis increasing 

on. 

eoQo I fesaeÖdbo áadw (h8 xel b s(x)20 eos, f e5co e 
O6rosod. 

8. Show that, every constant function is Riemann integrable on [a,bj. 

SECTION-B 

Answer All questions. (5x10-50) 

9. a) Prove that limn = 1. 
9. 

lim=1 e dbrboso. 
n-

(OR/d) 
b) State and prove Bolzano - Weierstrass theorem for sequences. 

10. a) Show that the series 2mlConverges whenp>1. 

p>1 eawb, 2 edkseo, e irsoa. 

(OR/o) 

b) State and prove Integral test for series. 
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11. a) Letf be a continuous function on [a,b] such that f(a)f(6) <0,Then prove that there 

exist ce (a, b) such that f(c) = 0. 

f eo [a,b] e o ec fa)S)<0 esn. as ce (ab) eb 
fe) = 0 o@ Korr ágoso e Brloiot. 

(ORdo) 
b) Iffis a real valued continuous function defined on a,b], then prove that fis uniformly 

continuous on [a,b]. 

es Sbdbo f, [a,b] sro sowd, sK f ró eiitfgo e 

oboso. 

12. a) Let g:I-R and f:J->R be functions such that f(J) is a subset of I, and e J .Iff 

is differentiable at c, and if g is differentiable atflc), then prove that the composite 

function gof is differentiable at c and (gof) (c) =g'f¬))Sc). 

g:1>R áböc f:J>Re» f), I8 doK6abe bo ceJ sõ or To 

sodms bdbo gof, ceastdbo E8d (gof)(¢)=gS©S¢) eð 

Toso. 

(ORd) 
b) State and prove Roll's theorem. 

13. a) State and prove first fundamental theorem of calculus. 

(OR/6r) 

Suppose that fand g two functions in R[a,b]. Then prove that, if f(x)< g(x) for all 
b) 

xelab], then sg. 

f ad g», R[a,b]& To psabdire erbShn. s0 xe[a,b] 8 fT)s gr) 
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