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SECTION -1
1  Choose correct answer of the following : 20
Eo
(1) w=e’ then P
X
@) 0 ® -5
Yy
X X
© -Z¢ ® -xe’
Yy
+y3 0 0
u =tan — au_
2) X+y then 3 y 2
A 2u B) 3u
©) u (D) None of these
@) f@ ) =x-tan|Z| then f (x, y)=
’ x en x x} y -
2y tan2 — 2 gec? 2
@) sec”> B) tan -5 sec s
©) tanz—z secZﬁ D) tanz— secZi
X X X X X
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4)

()

©6)

()

@)

©)

0z
x4y 1+ 2% “3xyz=0 then 5:7

2+ 32 yz—x°
@A) 3 B)
zZ —xy < —XxXy
2 2
ZX+y yz+x
O 3 O
zZ —xy <z —Xy
0
If x=pcosd, y=psind then —pzi
ox
(A) secé B) sind
(C) cosecd D) cos b
~ v th ou,v,w) _
u=yz2, v=zx, W=xy then o(x.3.2)
@A o B) xyz
©) 2xyz D)  2xyz x>
o(x, y) ou,v)
o(r, s) ox, y)
@ 1 ® 0
o, s) o(u, v)
© Zwo D G5

If ¢:x3+y3+z3 then grad ¢=

A %4 y2 e ) (2x2, 2y2, 22’2)

© (3x2, 3y2, 3z2) D) 3x%+ 3y2 + 32°

7:(3{;3, yS,ZS) then Curl 7:
A 3r ®B) 3rr

© 3r% O 0
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(10) Vector function ? is solenoidal then
A V=0 B) Vxf=0
©€) vf=0 (D) None of these

22
(11) II(xZ +y2) dxdy =
00

32 16
A) Y ®B) £}
©) 32 D) 16

(12) (1+x2) (1+y2)
@ 5 ®) é
© = o =
9

(13) In transformation of coordinates from Cartesian to

2

spherical if % | 4% 4 2% <%; x, 5,220 then

A o0<r<d @B) 0<0<

) 0<06=xmnm D) 0<d<=

(14) In transformation, from Cartesian to spherical co-ordinate,

¥
A r B)  rsin® o
©) *sing (D) None of these
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(15) |p+1=

A) (p+1)|; B plp+1
© p! (D) None of these
(16) pEH=__
1 1
(A) 0 B) 30
1 1
©) I D) 2

(17) V 1s mner product space and u,veV, acR then

lowe]| =
@ o] [ ® o |y
© |oc| |u| (D) None of these

(18) If a vector u in an inner product space V is orthogonal
to it self then u is

(A) none zero

(B) zero vector

(C) scalar multiple of some vector
(D) None of these

(19) If u and v are vectors in an inner product space V then
Cauchy Schwartz's inequality reduces to equality if u

and v are
(A) Zero vectors B) L.I
(©) LD. (D) None of these

(20) R® is Euclidean inner product space, u=(-1,5,2),

v=(2,4,-9), then angle between u and v is

@ 1 ® o
o L 1
© 3 O 3
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(A) Answer any three :

®)

SECTION - II

() Find £, and f, for the following function at (0, 0).

2
x"—xy
X, Y)= :
f(x, ¥) iy (x, y) = (0, 0)
=0 (%, »)=(0,0)
y x oz
2) W=—+—+— then prove that,
zZ y x
ow ow ow
x—+y—+z2—=0
ox oy 1674
(3) For implicit function f(x,y,2)=0,
oz 1.

prove that, a: f

-
@ u=x>-2y, U=xX+y+z, w=x-2y+32

o(u, v, w)
ox, ¥, 2)

then show that =10x +4.

BG) dx,y,2)= x2y + y2x g then find unit normal at (1,1,1).

(6) In usual notation prove that V-(Vx?):O

Answer any three : 9
(1) If u=log(tanx+ tany+ tan z), then

. . 0 . 0
prove that sin 2xd—u+ sin 2y—u+ sin 22% — 9
ox oy 0z

2 "= ex2+y2+z2 then show that

83u
Ox 0y 0z

= 8uxyz.

3 3
yx +y
2 2

X +y

@) If z= sin then show that

0z oz 1
X—+y—=—tanz
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4 If u=x+y+z, uv=y+z, uvw==z then

L Ox, y, 2)
find —8(u, v, 10)

B)  F=x®yzi+xy’zj+xyzk then find
(Vxf) at (1, 2, 3).
(6) If f is irrotational then find a, b, c

where, 7:(2x+3y+az,bx+2y+3z, 2x +cy+32)

2 (C) Answer any two : 10

(1) If uw is homogeneous function of x, y of degree n
then prove that,

2 82u 82u 2 82u
X" —+2xy v

_l’_
8x2 Ox0oy 8y2

=n(n-Du.

2 If u:sin_l(x—y); x:3t,y:4t3 then
dy 3

show that j; ~ e

(3) In usual notation prove that,
div(fxg)=ge Curl f—f+Curl g

(4) In usual notation prove that,

div(™ ) =(n+3)r".

(5) In usual notation prove that,
V@0 2 0
3 (A) Answer any three : 6
(1) Find ”xydx dy , where R is the first

R
quadrant of the circle x% 4 42— o2.

(2) Prove that _”(xz +y2)dxdy:g, where R 1is
R

bounded by < y< 1—x2,0£x£1-
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a,2)

@ Find | Ydx
@ 1)

(4) Prove symmetrical property of Beta function.

; v
4 3\ /3 16 5 2
(5) Prove that Ix (8—36 ) dx:?B[g,gj
0

(6) Verify that, u-v=2x;y, +3x,,
where u = (xl,xz), U= (yl, yz) 1s inner

product on R2 or not.
3 (B) Answer any three : 9
NCH dx dy = 1
(1) Prove that .”e x dy = n(e—1)
R
where, R is % y% <1,

(2) Evaluate _”(xz +y2)dx dy where R is triangle
R

whose vertices are (0, 0), (1, 0) and (1, 1)

(3) Find IVnds where V =(3y-x,-2x-y) and
C

C is the line segment joining (0, 0) and (2, 0).

% 5 6
4 Find Isin 0. cos 0d6
0

o m-1 -1

n
X +X

(5) Prove that £ de:%(m, n)

(6) State and prove Triangle Inequality.

DN-003-001408 ] 7 [ Contd...



3 (C) Answer any two : 10

ey

)
3)

4)

()

2 2
1-x" -y

Find _H —— 7 dxdy, where R is the first
R Yl+x"+y

quadrant of unit circle.
State and prove green's theorem.

Verify the green's theorem for line integral

2 2 . .
(_f)x ydx+xy~dy, where C is the first quadrant
C
bounded by y=x and y3 — 42

[pla

In usual notation prove that B, @) = e
p+q

Let R® have the Euclidean inner product.

Use Gram-Schmidt process to transform the basis

{(1, 1,1),(-1,1,0)(1, 2, 1)} into orthonormal basis.
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