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Answer any one essay question out of 2 (1x10=10)

34. State and prove the inverse function theorem.

35. If Dis openin IR?, the function F:D — IR has continuous partial derivatives F,
and F, on D and (xg, o) € D be suchthat F (x,, yg) = 0 and F4(Xg, yp) = 0, show

that there is an open interval |; e IR and a continuously differentiable function

¢ :1y = IR suchthat x, ly, (x, ¢(x)) D forall x ey, ¢(x,) = yo and such that

if = _F1{xs d}(){” ,
F(x, (x)) = 0 for all x €l,. Also, prove that the formula ¢'(x) = ax 0(x) 'S

valid for all x ;.
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Answer all the 10 guestions : (10x1=10)
1. Define a tagged partition of a closed interval |.

2. If feR[a, b], define the indefinite integral of f with base point ‘a’.

3. State the additivity theorem in Riemann integration.

4, Give the Cauchy criterion for the Riemann integrability _of afunction f:[a,b] > IR.

5. Find the indefinite integral of the Thomae’s function.
6. Define the n"trapezoidal approximation of a real valued function f.

7. State Dini's theorem.

8. Iff:D— IR, where D < IR", define the partial derivative of f with respect to x; at x,

where x = (x4, X5, ..., X,)e D.

9. If o: A—> R, AC Ris a function, define the uniform norm of ¢ on A.

-

ol

10. Given z = x2 + y3, where x = st, y = €%, find 35"

P.T.O.
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Answer any 10 short answer questions out of 14 :
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0 00 0 O
(10x3=30)

Show that the Dirichlet function defined by f(x) = 1, if x € [0, 1]is rational and
f(x) =0 if x € [0, 1] is irrational, is not Riemann integrable.

If ©:[a, b]— IR is a step function, show that ¢ € R[a, b].

Using the substitution theorem, find the value of | 5 dt,
1

If F, G are differentiable and if f =F' and g= G’ belong to R[a, b], show that

b b b
[ta=FG|, - [Fg.
a a

b

[t

a

b

< fIfl.

a

If f < R[a,b], prove that | f | e R[a, bjand

Show that the sequence (x") converges to zero on (— 1, 1) but it is not uniformly
convergenton (-1, 1).

Prove that the limit of a power series is continuous on the interval of convergence.
Obtain the Taylor series expansion of g(x) =e*, xR, atc=0.
Show that u = x2 - y2 and v = 2xy is analytic in a neighbourhood of origin.

State Leibnitz rule for the differentiation under the integral sign and using this,

b
find the derivative of F(y) = ISin(xy}dx,
a

Show that f(x, y) = y[xy | is not differentiable at (0, 0).

T 2 K17U 1391

22. |ffis differentiable at (x4, y,) € IR?and U = (u,, u,) is any unit vector, show that

D f(Xg, Yo) = K(Xq, Yoluy + fa(Xg, Yolus.
23. Iff(x, y) =x%y3, x =3,y =1, Ax = Ay =0.01, find Af and df.

24. If f(x, y) = x2 - y2 + 2y, verify whether f,, = f,,.

Answer any 6 short essay questions out of 9 (6x5=30)

3
25. Using the definition of Riemann integral of a function prove that Ig =8, where
0

gx)=2for0<x<1andg(x)=3for 1<x<3.
26. Iff, g € R[a, b], showthatf+g < R [a, b].
27. Itf € Rla, b], show that f is bounded on [a, b].
28. If f:[a,b] - R is monotone on [a, b], show that f € R[a, b].

29. Given f € R[a, b], prove that the indefinite integral of f is continuous on [a, b].

30. Show that a sequence (f,) of bounded functions on A < IR converges uniformly
onAifandonly if || f—f||s— 0.

1 1
31. If hy(x) = 2nxe ™", x & [0, 1], show that [ limh(x) dx = lim [h (x) dx
0 0

s \I
32. Iff(x, y) = x2 + xy + 2 and E=L%1 %J find Dyf(1,1).

33. Ifthe sequence (f,) is a sequence of bounded function on A < Rthat converges
uniformly to f, show that (f ) is a Cauchy sequence.



