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Group A

Attempt All the Questions [6x(2x2)=24]
1. 8) By using the definition , show that the function f(x)=+xis
differential on (0, +c) and for all xoin (0, +oo0) f'(x) = %? .
b. Suppose f is differentiable function in an interval I and
Vx €1, f'(x) = 0 then fis constant on I
2. Find the limit using L’ Hospital’s rule Jl‘i_r.rtl’( ﬁ - i—)
b.If AC R isbounded and x € R then Sup(x+ 4)=x +Sup4
3. a. For all partition P of [a, b ] prove that S(f.P)<S(.P)
b) Define Upper and Lower Riemann integral.
4. a)Suppose f: [a, b] - R is bounded and nonnegative on [a,b], then prove

that f:f =0.

b) If the series T3, a,, converges, then a, - 0.
5. a) Define a power series with suitable example.
b.If {f»} is a sequence of function in B (S) converging uniformly
on S to real — valued function £, then S E€B(S)
6. a) IfYi, fi = f uniformly onaset S , then || /]l = 0.

AN 4
b) Find the radius of convergence of the power series E",?=1——(xkzi) .

Group B [13x4=52)
7. Differentiability implies continuity but converse may not be true. Justify
your answer with example.
8. State Mean- Value Theorem. Using Mean- Value Theorem for any
differential function in the interval T f'(x) =0 vx e/ .then fis

constant .

9. Find the 4** Taylor Polynomial of the function
f(x) =3 +5x% - 4x3 + x* about |

10. Consider the characteristic function defined by (x) = { t if3<x<é .
o i otherwise
Prove that f is integrable on [0,10] and find L

1L.Iff: [c, d] = R is integrable on [ a, b], then Vx € (a,b),

Lf=
RSN

OR
If £ is continuous on the interval [a, b]thenf is integrable on [a,b].
12.If f monotone on [ g, 5,] ;then f is integrable on [ q, b,]
13. State and prove First Fundamental Theorem of Calculus.
14. If £, = f uniformly on a closed interval [a,b]andifeach f,is
integrable on [, b ], then f is integrable on [a,b]and f: f=
. b
lim. [ f.
OR _ _
If f:[a,b] —+Risboundedanda<c<bthenf:f = f:f+f:f.
15. Let ¥ a,, be non-negative series
a) if 30 <r < 1 such that Van <r forall but finitely many n ,then
X a, converges.
b) if ’Va— 2 1 for finitely many n , then Y a, diverges
16. Define the sequence {a;}'} and {an}. A series ¥ a,converges absolutely if and

only if both ¥ a} and ¥, a;; converges.
17.1f fis integrable on [ a, b ] then so does |fland

I f| = L2171 < M(b - aywhenlf| < M on[a, 5],

18. Given any sequence {x»} of positive real numbers , then
lim xp4q lim T T Xn+1
—ah L T < < ona
s Sy S Vo < [ Y < T 2
19. Define absolutely converge and conditionally converge. Consider a
series), by, of real numbers then ¥} by, converges absolutely if and
only if both 3} b} and ¥ b; converge.



Group C [4x6=24]
20. Define differential function. Suppose f is differential at an interior
point x of its domain , and g is differential at f( xo ) , an interior point
of its domain. Then gof is differential at xo and
(g0f)'(x0) = g'of (o). f' (x0) = g' (F())- F'(x0)
21. A bounded functionf: [ a, b ]— R is integrable over
[a,b]=Ve>0, 3 partitionP of [a,b]s.t.
S(f.P)-S(f.P)<e

22. Let p be a fixed real number. The p-series ¥, ;1,-, converges if p > 1 and

n+6

diverges if p < 1. Test the convergence of the series ., NrroR

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) = ¥, ax( x — ¢)*with interval of convergence I,
then at every point in the interiorof I, f®) = Tie=1ax k( x = c)*-1,

23. Suppose { fa} converges uniformly tof on aset S - {xo } for some xo in
S. If each f; has a ( finite) limit as x — xo, then so does f ,and we can
interchange the limit. More precisely ,if ¥n € N, J-I.T., f (x) exists and

Jim Clim ) = JimC i /G

THE END



