ADVANCED CALCULUS-I

Time: Three Hours . . Maximum Marks : 100
Note :- Attempt one question each from Section A, B, C and D carrying 20 marks cach and the entire
Section A consisting of 10 short answer type questions carrying 2 marks each.

Section-A
. (@ LetA= {x.y):0<x<l.x.y 1 R}

Let f: A ® Rbedefinedasf(x,y)=x+y.

Lt
Show that by definition *33 f(x,y)="% 6
ri
=tan™ X4y
b If 2% x—y , prove that
x!z  +y'z_+2xyz_=(l-4sin*z)sin2z 6
(c) Prove le’;t” ?

¢= sin by = b.V"‘ab"?"'E;i[(a,xJ =3ab’xy’ )] sin bty
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+(3a’bx’y- bayj) cos bty]

(@)

(b)

(c)
(a)

(b)
(c)

(a)
(b)

(©)

(a)

(b)
(©
(a)

(b)

(c)

3

(@

where0<t<| 8

Show that of all the trinagles inscribed in a circle that one with maximum arca is
equilateral.

1 1.1 1
J .
u = —=—t—t— =y? '

Ilf xyz,v X y 2 and w=x}+y'+ 22,
prove that

O(u,v,w) _ w(y-2) z-x)(x=y)(x+y+2)

o(x, y,z) 3utw(yz + zx + xp) 6
State and prove Taylor’s theorem for 2 variables. 8

Section-B

Evaluate

[+ y)* dv ay
R

Where R is the parallelogram in the xy-plane with vertices (1,0), (3 3,1) (2, 2), (0, 1) usin
transformationu=x+y, v=x-2y. 5

Find Centroid of the region R bounded by z=4 - x? and plariesx =0, y=0, y=6, z=0. 6

Evaluate HA}' (x+y) dx dy overy=x*andy=x. 6
|1 2-x

Change the order of integration j I"y dy dX' pence evaluate. 6
0

Find volume of cylinder x2 + y* =9 and x*+ 22=9. 6

, 2

Evaluate !.[ xy—y" dx afy' where S is a triangle with vertices (0, 0), €10, 1) and

(1,1) 8
Section-C .

If F isasolenoidal vector, show that

curl, curl. curl. curl F =N*F 6

Verify divergence theorem for 4 =4xj - 2 y’_;‘ + 22k, taken over the region bounded

byx*+y?'=4, z=0andz=3. 10

What is the greatest rate of increase of /* =x* +_'|,u'1:2 and (1,-1,3)? 4

x) , :
Show that V. ('r_;) =0, where r =,’.:t'2 +y? +2? 4

Verify Stoke’s theorem for F = yf - 2}‘ +x£ , where S is the upper half surface of the

sphere x? +y?+ 22 =1, and C is its boundary. 0

Evaluate Ix dy—y dx, around the circle x? +y*=1 6
Section-D

Prove that set of all real numbers is uncountable. . 10

State and prove Heine Borel theorem. . 10

Show that f(x)=x? is uniformly continuous on (0, 1]. . 10
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Prove that every infinite set contains a countable set.

10
Section-E
. Do asdirected .
ax + by b oL +a = I

@ 1€z=¢™"" f(ax-by), find 05+ A5
(b)  State and prove theoram on Homogeneous functions.
()  Find total derivative of tan™! z '

13
(d) Evaluate I j (x+1)dy dx

00
(6)  Write formulafor the C.G (E, v, E) ofasolid. .
()  Find angle between the tangents to the curve 7 =3 + 2{}:- £k at points ¢ ==1.
() Showthat 4= 3x2yf +(x*- 2_3;:;2)-;;‘+(,‘;]:,;2 - 2y2z)k. is irrotational.
(h)  Prove that curl. grad 7 =) : &
(i} Definc Adherent point. )
g Definc partition of a sct. '. (2x10=20)
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