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PART A

Answer all the questions: (10X2=20)

N N N N

. Findthe glband Lubof () {m +1L,m+3,m+5, .} ) fr+ Lm+27m+3,..}
. Define Monotone sequence.
. If)32 4 a,, is a convergent series, then prove that lim,, ., @, =0.

Define convergence of series.

If |x — 2| < 1, prove that |x2 —4| < 5.
Define jump discontinuity.

State Rolle’s theorem.

Define den'vative of a function f at a point c.

. Prove that [ — dx is convergent.

10. Whrite any two properties of Riemann Integral.

PART B

Answer any FIVE questions: (5X8=40)

11.
12.

13.
14.
15.

16.

17.
18.

Find N € I such that [-= Zn — 2| < L and find the limit of {n +3}

If {s,} and {t,,} are sequences of real numbers, if limy, ., S, =L and lim,,_, t, =M then prove that
lim, (s, +t,) =L+ M.

If )52 1 a,, converges absolutely, then prove that Y32 a,, converges.

If f is continuous at a and g is continuous at f(a), then prove that g o f is continuous at a

State and prove the law of the mean

If f and g both have derivatives at ¢ € R and g (c) # 0 then prove that fg, g has a derivative at ¢ and
N — f ). (£ () =f @900 ©

(F9) © =f ©9© +f©g @) (£) (© =1L

Prove that f;oxip dx for x > a >0 converges for p > 1 and diverges forp < 1.

Let f be a bounded function on the closed bounded interval [a, b] then prove that f is Riemann

integrable if and only if for every € > 0, there exists a subdivision P on [a, b] such that U[f; P] —
LIf;P] <e.

PART C

Answer any TWO questions: (2 X20=40)

19.

(a) If {s,,} and {t,,} are sequences of real numbers, if lim,, ., S, =L and lim,,_., t,, = M then prove
that limy, o, (S, t,) = LM.
(b) If A, B are subsets of S, then prove that (AUB) =A NB and(ANB) =A UB'.

(12+8)




20. (a) For a,b €RR, show that ||a| —|b|| <|a—b|. Then prove that {|s,|} converges to |L| if {s,}
converges to L.
(b) If {a,} is a sequence of positive numbers such that @; > a, =>--->a, = a,y1 =+ and
lim,,_, a,, = 0 then prove that the alternating series Y 521(—1)"*1a,, is convergent.
(8+12)

21. (a) Showthat lim,_,; vx +3 =2 using definition.
(b) State and prove Taylor’s theorem. (8+12)

22. (a) State and prove Binomial theorem.

(b) Let f be bounded function on [a, b] and if P, and P, are any two partitions of [a, b] then prove that
Ulf; Pl =z LIf; P (10+10)
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