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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.
(2) Figures to the right indicate full marks of the

question.
(3) Follow usual notations.

1 Do as directed :

(1)

@)

3)

4

®)

(b)

©
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If f(x, »)=0 and g(»,z)=0 then show that
Iy 2. % —fgy

If u:\/;_\/; then show that xa—u+ya—u=0.
Jx+y

dx ~ dy

3 2
Evaluate [ [xy(x+y)dvdy.
0 1

Evalaute Jx“e‘x dx .
0

If f(x,y)=ﬁ, (x, )= (0,0)

=0, (x,y)=(0,0)

then find lim {1im 7(x.5)} and lim {im /(v 0},

x—0

State and prove Euler's theorem for homogeneous
functions.

2, .2
Show that [jm X 7
(x, y)=(L1) x+y

=1.

If u :log(x2+y2 +zz) then prove that

o%u 3 o%u o%u

x =y =z .
dy oz dzdx  dxady

OR

15
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2 (a)
()
(c)
3 (a)

If f(x,y) is a homogeneous function in x, y of

degree m and if second order partial derivatives of

[ exists then prove that

0? 0? 0?
xzax—{+2xyax§y+y2 ayjzt =m(m—l)f(x, y).
If f(x, y)= y*sin™! (%/)+ x*tan™! (%), (x, y)# (O, 0)
=0, (x,)=(0,0)

then show that f,,(0,0)=7,(0,0).

If in A ABC, sin® A+sin® B+sin® C =constant, then

prove that dB _tan4—tanC

dC  tanB—tanAd

Show that

6

e“ sinby = by + abxy + % [(a3x3 — 3ab2xy) sinv+ (3a2bx2y —b*y )cos v} ,

(b)

©

3 (a)

(b)

©
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where w=a0x,v=b0y and 0<6<1.
Find the extreme values for the function

f(x,y)=2(x2—y2)—x4+y4.

If +v'=x+y, *+v*=x'+)’ then show that
d(u, v) :y y?—x? .
d(x, y) 2uv(u—v)

OR

(ax + by)3 N (ax + by)5

Show that sin(ax+by)=(ax+by)- 5 =

XX XX
=13, =12 then show that

X, X
_ X

If ul_ 2 u2

1 X5 X3

J(ul, wy, 1) =4

Find three positive real numbers whose sum is
24 and their product i1s maximum.
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4 (a) If s is a region bounded by the line y=3x, x-axis 6

and line x=6, then find the value of ijzyzdxaﬁ/.

(b) Change the order of integration in the double integral 6

2a 3a—x

[ ] rxy)acay.
*
oo m—1
(¢) Prove that B(l,m):_[y—lm-dy. 6
o (1+)

OR

4 (a) Evaluate Hf(x,y)dxdy; where f(x,y)=xy and s is 6

the region bounded by the lines x=0, x=2a and

parabola x*=4ay.
(b) Change the order of the double integral 6

5 J169—52

| (x, y)dxdy.
0 12%
. [11m
(¢©) In usual notations prove that B(/ m)= , 6
( ) I+m
[>0, m>0.
5 (a) Show that the inverse image of the intersection of 6

two sets is the intersection of the inverse images.
(b) (1) Let {S,}]" be a sequence defined by s, =1, s,=1 6
and s, =s,+s,, (n=23,4,...), then find s, and

S8-

(2) Prove that the sequence 1%% has limit 0.

(¢ If B is a countable subset of an uncountable 6
set A then prove that A—B 1is uncountable.
OR
5 (a) Prove that the set of all rational numbers is 6

countable.
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(b)

©

(b)

©

(b)

©
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o

(1) Prove that the sequence {n—%} . has no limit. 6

— " L has limit 3.
A n=1

(2) Prove that the sequence {
n+7n

If {S,]”, converges to L then prove that sequence 6

S”l n=1

converges to |L|. Give an example of a sequence

{8,}°, for which {S

n

}:zl converges by {S,]” does not.

Define a convergent sequence and prove that the sum 6
of two convergent sequences of real numbers is
convergent.

1-3-5..... 2n—1 o
For nert, let S, = ( ), prove that {S,}” 6
2:4-6.....(2n) n=l
1s convergent.
If {Sn}:;l is a sequence of real numbers which 6
converges to L. then prove that {Sf}: convergest
to I7.
OR
State and prove Nested interval theorem. 6
Let {a,]”  be a sequence of real numbers, and 6

for each ner, let S,=a,+a,+.....a, and

Z, =‘al‘+‘a2‘+ ....... +‘an

, prove that if {7,}" is a
Cauchy sequence then the sequence {Sn}:’:1 is also
Cauchy.

If {S,]", is a bounded sequence and {z,}  converges 6

n=1

to 0, then prove that {S,7,}" converges to 0.
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