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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.

1
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(@)

(b)

(@)

(b)

(2) There are six questions in this question paper.
(3) Answer all the questions.
(4) Follow usual notations.

Do as directed : 10
(1) Find the value of #f, +%f, for the function
B2 2
f(x,9) =—5—;(x,5)#(0,0)
X -y
24 9 9
(2) Evaluate : Ij(x ty )dxdy.
00
(3) Find the range of f(x)ztanx,g<x<g_

n

(4) Prove that the sequence {S }:: | where S, =1 has

a limit 1.

. nx
() Find limit superior of the sequence {sm?} .
n=1

Answer the following questions : 5
(1) Define homogeneous function of two variables.

(2) Write a formula for S, of 2,1,4,3,6,5,8,7,...........

(3) Define an oscillating sequence with one illustration.
(4) Define limit of a bivariate function.
(5) Define a countable set.

Let (I)(x) be a continuous function at the point 6

f (x,y ) exists and if its

(a, (I)(a)) =(a,b) and (x, yl)i_lzta, b)

value is [ then prove that ii_lglf (x, (I)(x)) also exists and
its value 1s [.

Using definitions find /. and fy at the point 6

(x,y)=(2,1) where f(x,y):er;), x+y#0

X
=0 , x+y=0
5 [Contd...
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If z(x+y)= x” +y% then prove that
2
ERO Ay
ox Oy ox Oy

In usual notations prove that
dz 0z dx oz d_y

—_ +
dt ox dt 0oy dt

3 3
1x7+
If u=tan ' 24 ;x+y#0 then prove that
X+y
xa—u+ a—u—sinZu
@) ox yay
2 2 2
(2) x2%+2xy o/ +y2 0 gzsin4u—sin2u
ox oxoy Dy

Discuss the continuity of f(x,y) at the point (1,1)

X%+ 92
X+

=1 , x+y=0

where f(x,y): , x+y=z0

State and prove necessary conditions for a bivariate
function to have extreme values.
XoX XX
243 13
If u’l = 7u’2 = 7u3
| X9 X3

_ %%y

then prove that

J(ul,uZ,uS):4.

(ax + by)2 (ax+ by)3

Show that e™*% -1+ (ax +by) + + Fo

21 3!
OR

State and prove Taylor's theorem for a bivariate
function.

Find the extreme values of f(x, y) = x>+ y® 3x-12y+5.

8(x,y,z)
If x+y+z=u, y+z=uv, z=uvw then find W

6
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If f:A—> B and X,Y c B then show that
FEor) = (X)o )
If f(x)=10gx;0<x<oo and taking A:[I,Z];B:[O,I]

Find /7(4), 775 (B).r /(AuB). r 1 (A~B). rH(4)ur(B)

and ' (A)~f(B).

Yy . . .
Expand / (X, y):—3 into the series expansion form
X

upto the second order terms in the powers of (x-—1)

and (y+1).
OR
If A, Ay, Aq .l are countable sets then prove that
U A, is countable.
n=1

Evaluate [[(6-x—-y)dxdy where
S

S:{(x,y):xZO,yZO,erng}

2 x
Evaluate the double integral I Ixy dxdy after

4

changing the order of integration.

If {Sn}:zl and {tn}:zl,oo are sequences of real

0

numbers that diverges to « then prove that {Sn +1, }n: )

o0
and {Sntn}n:1
Find the area enclosed between two parabolas

2 =4(3-x) and y2—4(x—1).

also diverges to .

If f:A—> B and the range of f is uncountable

then prove that the domain of f is uncountable.

OR

=2
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5 (@) Prove that the set [0, 1] 1s uncountable. 6

b)) If {Sn}:zl is a convergent sequence of real numbers 6

then prove that it is bounded.

(¢ Find N eI’ such that 6
n 1 1
; -2{<= i 0.03
n=N= ) |3 5 ) m<
6 (a) Define a bounded sequence and prove that a non- 6

decreasing sequence which is bounded above is
convergent.

b) If {Sn}:zl is a sequence of real numbers which 6

} 1 1
converges to I =( then prove that r}I_I:loS_:Z
n

(1-3-5.....-(2n-1))
(©0 For nel let Sn:k (2n) J then prove 6

that {Sn}:: | is convergent.

OR

6 (@ If {Sn}:zl is a convergent sequence of real numbers 6

then prove that it 1s Cauchy.
(b) Let {an}:zl be a sequence of real numbers and 6

for each pel let S, =a +ag+.... +a, and

Q0
t :|a1|+|a2|+ ...... +|an|. Then prove that if {tn}n:1 18

a Cauchy sequence then the sequence {Sn}:: ) 1s also

Cauchy.

0

1
(¢) Prove that {n—;} does not have a limit. 6

n=1

RB-0761] 8 [ 500 ]



