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Unit S.No Question Marks
1 1 Define point wise convergence with example. 2m
1 2 Define uniform convergence with example. 2m

Show that the sum of a series of continuous function need not be contin-
uous.
Show that the limit function of a sequence of continuous function need

not be continuous.

1 5 Test the uniform convergence of f,(z) = %; rel0,1],n=1,2,.. 2m
n2x

Let fo(x) = n?z(1 —2?)", 0 < z < 1, n = 1,2,3,... then show that
1 1 2m
/ {lim fn(x)}d:zc;ré lim fu(2)dz.
0 n—oo n—oo 0

Does point wise convergence of sequence of function implies uniform con-

vergence? Justify.
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1 8 Test the uniform convergence of f,(z) = . f sz e0,1,n=1,2.. 2m
nx

o0

. . . -Hr . sz
Examine the uniform convergence of the series 5 sin—) on a

1 9 — vn n
bounded set E of R
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Examine the uniform convergence of the series
n=1

bounded set E of R

Find the radius of convergence of Z 3F2R k>0
k=0

x  _n
. . x
Find the radius of convergence of g —~
n!
n=0

Find the radius of convergence of Z (Bk + 5’“) a2 k>0
k=0

*  coszx

o V1+x?

oo
For what value of ¢ is the improper integral / e“dx convergent?
0

Show that dx is absolutely convergent.

. . . © 2?

Examine the convergence of the improper integral /2 \/ﬂ:—i—l

[2,00)

Examine the convergence of the improper integral / h 1
o V1+2a?

[2, 00)

° sin(xt)
12

dt

Examine the convergence of the improper integral /
1

1
Define Gamma function and show that 7 (§> =7

1 2n)!
Show that 7 [ n + = :ﬂﬁ
2 4n pl

Define functions of several variables.

Show that continuity of f at a point need not imply the existence of

partial derivatives of f that point.
Define homogenous function with example.

Define differentiability of a function.
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fu=x+y—2,v=0—y+zand w = 2> +9y*+ 2% —ay2 ﬁndJ(“’“w)

I?y7z

If fi(z,y) = e*cosy and fy(x,y) = e”siny, then show that J (ﬁ—52> is

T

not zero at any point of R2.

If x =cosf y =sinfcos ¢ z = —sinfsin ¢ cosn then find J (%) :
Show that the function u = x+y—2,v = r—y+2z and w = 2% +y>+2%2—2yz

are not independent of one another. Find a relation between them.
Define Jacobian of functions.

Express the function f(z,y) = 2*y+3y—2 in power of (z—1) and (y+2).
Express the function f(z,y) = #*+xy+y?* in power of (x—1) and (y—2).
Define local maximum and local minimum

Find the rectangle of perimeter [ which has the maximum area.

Find the derivative of y = ¢(x) at x = 1 defined implicity by the equation
223 + 22%y + 32t —y = 1.

Find the derivative of y = ¢(x) at = 1 defined implicity by the equation
e T +siny = e.

Show that the function relation = + y + 2z — xyz = 0 defines an implicit
function z = ¢(z,y) near (0,0,0). Hence Deduce ¢, and ¢,

Find the partial derivatives Di¢(z,y) and Dep(z,y) at x =1, y = —1

defined implicity by the equation 2% + 3% + 22 — 6 = 0.
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Show that the series Zﬁ
n3 +x

is uniformly convergent on [0, k] for

n=1

o 2 o
k > 0 and deduce that lim o Z i

a—1 1n3—|—x3 n3 +1
n—=

n=1
Define Logarithmic function. Prove that i). e*18® = 2% o € @Q ii).

log x

logz — 400 as * — o0 iii). lim =0,a>0

r—oo I
o )
__sinx
Evaluate e ™ dzx.
0 T

Express the function f(z,y) = z%y+3y—2 in power of (z—1) and (y+2).
Find the derivative of y = ¢(x) at x = 1 defined implicity by the equation
22y +220%y + 32t —y =1
Show that f(z,y) = 2z* — 32%y + y* has neither a maximum nor a
minimum at (0, 0).
If {f.} is a sequence of continuous function defined on E and if {f,}
converges uniformly to f on E then prove that f is continuous on E
Suppose that K is compact and i). {f,} is a sequence of continuous
function defined on K. ii). {f,} converges point wise to a continuous
function f on K. iii). {f.(z)} > {fot1(x)} : Vo € K;n = 1,2,3,...then
show that {f,} converges uniformly to f on K.

x

o0
Test the series Z (—
n
n=1

n 2)2f0r uniform convergence. Also examine the
x

series for term by term integrability.
oo

Let f(z) = Z m, x > 1. Prove that f is differentiable and f
n=1

can be obtained by differentiating the series term by term.
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Given a double sequence {a;;}, i = 1,2,3,..., 5 = 1,2,3,..., suppose
that Z\aij] =0b (i = 1,2,3,...) and > b; converges. Then show
j=1

thati io: Q5 = io: io: Q45

i=1 j=1 j=1 i=1

Check the absolute convergence of the following integral: 1i).

*®  cosx s
————dx ii). / e dx
o V1+a23 ) 0

Let f be a real valued continuous function defined on an open disk D
containing (xo, yo). If D1f and Dsf exist and are continuous at (xg, yo)
then show that f is differentiable at (zo, yo).

If f(z,y) = tan! (x;—l—z‘r’

yDQf(x7y) = 251n(2f(m,y))

), xr # y show that zD;f(z,y) +

2 _ .2
TY\T™ — Y .
W it )7 0.0
Let f(z,y) = Y then show that
0, if (x,y)=(0,0).

D1 f(0,0) # D12f(0,0).

Let f be a real valued continuous function defined on a non empty open
subset E of R%2 If D;f and D,f exist on E and D;f continuous at
(x0,y0) € E then show that f is differentiable at (zo, o).

Define critical point and saddle point of function. Examine the function
f(x,y) = y? + 4dxy + 32 + 2° for the extreme values.

State and prove the cauchy criterion for convergence of sequence of func-

tions.
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State and prove Weierstrass M-test.
If 0 < f(z) < g(z) and f and g are both continuous for a < x < oo and

if / g(x)dx converges then show that / f(z)dz converges.

Prove that G(z,y) = %

State and prove the theorem on uniform convergence and continuity.

where x > 0, y > 0.

Prove the existence of a real continuous function on the real line which

is nowhere differentiable.

State and prove the theorem on uniform convergence and integration.
State and prove the theorem on uniform convergence and differentiation
for sequence of functions.

Define the exponential function e” and prove that i). e*e? = "1V ii).
() = e” iii). e” is strictly increasing iv). xh_)rglo e “z" =0

If f is continuous on [a,00] and lim 2P f(z) = A where p > 1. Then

o0
prove that / f(z)dz convergence absolutely.
0
State and prove basic mean value theorem.
State and prove Euler theorem for homogeneous function.

State and prove Young’s theorem.
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If a function f : £ — R differentiable at (xg,y0) € E, then show that
f is continuous at (zg,yo) and has partial derivatives at (x¢,yo). Is the
converse of the theorem is true? Justify.

Suppose f is continuous and has first order partial derivatives on £ C R?.
If f has a local maximum (or local minimum) at a point (z¢,yo) € F

then prove that Dy f(xg,yo) = 0 and Dsf(z9,y0) = 0.
State and prove stone-Weirstrass theorem

State and prove Abel’s theorem.
Let f(z,t) be defined and continuous on a < t < o0 A < z <
If / f(z,t)dt converges uniformly to F'(z) on [A, B] then prove

that F'(x) is continuous on [A, B] and that / {/ f(x,t) dt} dr =

/aoo UAB f(x,t)da:] dt (10M)

State and prove Taylor’s theorem for the function of two variables.

State and prove Implicit function theorem. (10M)
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Suppose f is a real valued function defined on an open subset G C R? has
continuous partial derivatives of second order and let (x,y9) € G be a
critical point of f. then prove that i). if at (zo, yo), D11fDaof—(D1af)* >
0 and D11 f > 0 or Doy f > 0 then f has a minimum at (g, ) ii). if at
(0,90), D11.f - Dogf — (D12f)? > 0 and Dy f < 0 or Doy f < 0 then f has
a maximum at (xg,yo) iii). if at (zo, yo), D11f - Daaf — (D12f)? < 0 then
(7o, 10) is a saddle point of f iv). if at (zg, o), D11f - Daaf — (D12f)* =0

then the theorem gives no information.

10m
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PART -A
Answer the following questions: 7x2=10

I. a  Show that the limit function of continuous function nced not be continuous.

b. Find the radius of convergence of 2(3" 5% )r"; K>0.
k=0

¢. For what values of C is the improper integral je"dr is convergent?
0

d. Define gamma function and show that )—Z = J; ; Wz = VT
Show that continuity of fat a point need not imply the existence of partial derivations of
fat that point.
. Find the rectangle of perimeter / which has the maximum area.
8. Show that the function u=x+y-2,v=x-y+z and w=x" +y’ +z' - 2yz are not
independent of are another.
PART -B
Answer the following:

2. a State and prove Weirstran — M test for uniform convergence of sequence of function. 7
b If {fn} is a sequence of continuous function defined on E and if fn — f uniformlyon 7

E, then prove that fis continuous on E.

3 a State and prove theorem on uniform convergence and differentiation for sequence of 8
function.
b Define the exponential function e* and prove 6
I x
a) (e’) =e

b) e*is strictly increasing

C) lim e—xxn =1
X = @

PTO
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i " " I, then prove that 3
If / is continuous on [a, ] and ,I.r.nm )=l e P

j S(x)dx conveys absolutely.

tim

" x) =0, then prove that 4
If g(x) is continuous and decreasing for @S x < and ok ,ng( ) P

@

jg(x) sin x dx converges.

P L e R R R ] S
If g is continuous on a < x < b, g(x) (x—a)” Is increasing an

b ) |
a<x<bandif i"‘a, g(x) (x—a)* =0 then prove that _[g(x)sm(x_ a]dx

converges.
OR

Suppose f(x,r) is continuous for a<t<o, A<x<Band If(x,t)dl conveys

a

8 w| 8
uniformly to F(x) in [A, B], then prove that [F(x)dx = J{j f(x,t)dx] dt.
A

al A

. 4
Prove that B(x,y) = Vx \[; L0,
Jx+y
I 4
Evaluate Jlog«/’; dx.
0
State and prove mean value theorem for function of two variables. 8
State and prove Euler’s theorem for a homogencous function of two variables. 6
OR
State and prove Young's theorem. 10
3 3
e | X . 4
If f(x,y)=tan ( Yy ], x # ¥, show that xD, f(x,y)+ ¥D, f(x,y) =sin(2f(x, y).
State and prove implicit function theorem. OR. 14

Define critical point and saddle point of a function. Examine the function 7

S(x, )=y +4xy+3x +2° for the extreme values,

Suppose f is continuous and has first order partial derivations on
maximum (or local minimum) at a point Xaal;
D, f(xy,¥,)=0and D, f(x,,y,)=0. Further, give an example of a function having

vanishing partial derivatives but not having a local maximum or local minimum at that
point.

ECR Iffhasalocal 7
) € E, then prove that
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