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Candidates are required to give their answers as far as practicable. The figures in the margin indicate full marks.
Group A
Attempt All the Questions [6x(2x2)=24]

d
1. a.Provethat Vx # 0,—In|x| = 2
dx x

b. Suppose f is differentiable function in an interval I and V x € I, f (x) = 0 then fis constant on L.
2. a. Find the 4™ Taylor polynomial of the function f(x) = cos x about 0.

b. Show that a constant function f(x ) =c is integrable over [a, b] and f: f=c(b—a).
3. a. For all partition P of [a, b ] prove that S( f ,P) < S(f,P).
b. Define Upper and Lower Riemann integral.

4. a.lIff is integrable over [a, b ] and c€ R , ¢f is integrable and
b
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a
(_ 1)1’1+1
n

b. Define alternating series.Prove that the series Y. n- converges.

5. a. Define the terms
i. Analytic function ii. Taylor Polynomial for a functions

b.Find the sum if the series ~ — — + — — — + ........ converges.
4 16 64 256
6. a.If)y—o fx = f uniformly on aset S, then ||f,|| = 0.
_ak
b. Find the radius of convergence of the power series Y ;-4 (xk;) .
Group B
Attempt Any Thirteen Questions [13 x 4 =52]

7. Suppose f andgdifferentiable at x then g is differentiable at x and

f gOf ()-f()g'x)
() & =50
8. a. Suppose f (x) > 0 at an interior point x, of D (f ). Then3 6 > 0 such that a) Vx € (xo — &,
x0), f(x) < f(xo) and
b.Vx € (xo, xo+a), f(x) > f(x0).
9. Find the 4" Taylor Polynomial of the function f(x) = 3 + 5x2 — 4x3+  x*about x = 1.
10. Every differentiable function is continuous. Is converse also true ? justify with example.
OR

is continuous at 0 but not differentiable at 0.

,where g(x) # 0.

. x sinx forx # 0
Show that the function f(x) = { 0 forx = 0
11.If £ [c, d] — R is integrable on [ a, b], then Vx € (a,b), f:fz f;f+fff.
12. If £ is continuous on the interval [ a, b ] then f is integrable on [ a, b ].
13. Suppose /" and g are differentiable on [ @, b ] and their derivatives f andg’ are integrable on [ a , b]. Then

both fg’and gf" are integrable on [a, b ], and fab fg' + fab gf’ = f(b)g(b) — f(a)g(a).

14. Suppose Y. apand ). b,, are non negative series and In, € N such that n=n, = a, < b,, then
a) if ), b, converges, then so does ), a,
b) if' ) a, diverges, then so does ). b,,.



15. If f,, = f uniformly on a closed interval [ @, b | and if each f,, is integrable on [ a, b |, then f is integrable

on[a,b]and f;f = limn_m.f;fn.
OR
16. Suppose { f,} is a sequence of functions in F( S, R) then {f, } converges uniformly to some f in F(S,R)
if and only if
Ve > 0,an, EN:m,n=>n, = f,, — fnis bounded and ||f;, — finll < €.
17.1f f: [a,b] > Risbounded anda < c < b then[ f = [ f+ [F f.
18. If fis integrable on [ a, b ] then so does |f|and
[ < J21F1 < M(b - aywhenlf| <M on[a,b].

19. 19. Given any sequence {x,} of positive real numbers , then
lim xp44 lim , Fra— n T Xn+41
— = Nxn < lim, L, Vx, < Tlll_r)rolo—xn .
20. Define absolutely converge and conditionally converge. Consider a
series), b,, of real numbers then ), b,, converges absolutely if and
only if both ) b and Y, b;; converge.

Group C
Attempt Any Four Questions [4 x 6 =24]
21. Define differentiable function. If f and g are differential at x then fg is differential at x and fg(x) = f(x)g'(x) +
gOOf ().
22. Define upper and lower Riemann sum. If f(x) = C constant function over the interval [ g, b |, then f; f=Clb-a).
23. If there exit a sequence { P,} and {Q,} of partition of [ a, b ] such that S(f,P,) — Land S(f,0,) =L

then f is integrableon [ a, b ] and f; f. Use this result to find the integral of f( x) = x*on[0,1].
OR

Define derived series. If a function f is representable as a power series with non-zero radius of convergence , then f
is differentiable at every point in the interior of its interval of convergence ; moreover , its deriveseries is its
derivative ;that is f(x) = Y5_; a( x — c)*with interval of convergence I, then at every point in the interior of I,
f® =55 ak(x—o)F L,

24. Suppose { f,} converges uniformly to f on a set S - {x, } for some x in S. If each f; has a ( finite) limit as x
— Xy, then so does f* ,and we can interchange the limit. More precisely ,ifVn € N, lim,_,, f(x) exists and

lim (lim f,(x)) = lim( lim f,(x)).
X>X,  N—ow n-ow XX,

THE END



