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Full Marks : 60

Time : 2/4 hours

The figures in the margin indicate full marks
for the questions.

1. Choose the correct answer/Answer the
following : 1x8=8

(a) The function f{x,y) = x-y is continuous
at the point (0, 0). The statement

f{x,y) = x-y (0,0) I

(i) is true / ̂

(ii) is false /

(Hi) It depends on path /

(iv) Undefined /
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(b) If z = x'^+y^ and x = rcos0, y = rsmB,

then — =
3r

z = x^ -\-y^ X - rcos0j y = rsmS
,  dz

dr

(i) 2r

(u) 20

(iii)

(iv) 0

(c) Total derivative of z = xy is

Z = Xy^ ^51^ ̂'51

(i) xdy + ydx

(ii) dx-vdy

(iii) xydx

(iv) dx • dy

(d) If f[x,y,z) = x^-\-y'^+z^, then gradient

of f{x, y z) is

^ /(JC, y, z) = x^+T/^+2^

fix, y, z)^

(i) xi +yj + zk

(ii) 2xi+2yj + 2zk

(iii) i+j + k

(iv) 0
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(c) Find the divergence of F =xi +y^ + zk.

F = XI + zy'+ ^ I

(f) For f {x, y) = , the critical point is

fix, y) = x^ +1/2 TF5RC&R 71?;^

to ai)

(a) (0.0)

(iU) (2.2)

(iv) (-1,-1)

(9) If F = Wf, where f(x,y z) = x^ +y^ +z^,

then VxF = ?

^ F =Vf, 'I^5 f(x,y,z) = x^+y'^+z^,

VxF = ?

(i) 0

(U) 3

(Hi) xi+yj + zk

(iv) None of the above

>8*R^ (flip's
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(h) Write the necessary condition that / (x, y)
to have extreme value at point (a, b).

f (x, y) (a, b) R*^ '5^ 'SfR CTIWH
^5|v5IR»II% 15^ I

2. Answer any six from the following questions ;

2x6=12

c<prc*(i Rill :

(a) If f(x,y) = {^ , then find f(x,y) at

point -J2).

^ f{x,y)={^-^, (-^,-12) ̂
f(x, y)"^ ̂  1^"# W I

(b) If f{x,y,z) = x^ye'^''+{x + y-zf, then
find/(I,-1,0).

^ f(x,y,z) = x'^ye^^+(x + y-zf, cm

fix I

(c) If fix, y)=sm~^ixy), then find f^ at the
point (1,1).

/(•*;i/)=sin"^(jq/), ^ (1,1)
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(d) Find the local extreme values of

f{x,y) = xy.

f(x,y) = xy ^ ̂ W I

M If F(x,y) = (x^ -y)i +{xy-y^)j, then

find divF.

^ F(x,y) = {x^-y)i-\-{xy-y^)j, cm

divF 1^*1^ W I

(f) Show that

V-(^V) = {%)-V + ̂{V-V)

(g) Find the domain of the following

function :

<P«Tic5li t^®f^ W :

1
fix, y) =

■j9-x^ -y^

(h) Explain the meaning of level surface'
with an example.

1^, win W I
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(i) If z = x^y+y, then show that

d^z _ d^z
dxdy dydx

^ z = x^y+y, Qoc?s CT

d^Z _ d^Z
dxBy dydx

(j) Find the directional derivative of
f{x,y) = x^+y at the point (1,1) in the

A  A

direction of i + j.

^ f{x,y) = x^+y (1,1)
I

3. Answer any four from the following
questions : 5x4-20

W  C^n(?!T ^ :

(a) E^camine whether the function

fix, y) =
x2+4i/, if (x;y)
0

 9^(1,2)
 . if (x;y) = (l,2)

is continuous at the point (1,2).

^35(4 <P«T1<.lil (1,2) 1^^ ■^(!?{
^:

fix, y) = x^+4y, ix,y)*{l,2)
0  » ^ (Ji;i/) = (i,2)

26A/121 f Continued)



( 7 )

ft>) Find divF, given that F = V/, where

f{x,y,z) = x^yz^.

^ f(x,y,z)==x^yz^ ̂  F =Vf, CS(a

divF ^ I

(c) Uw = f{x,y),x = rcos6, y = rsind (r and 0
are polar coordinates), then prove that

l,8rj WjcJ Idi/j

w = f{x,y), x = rcos0, y = rsin0

(r ̂  0 C^n^lR 2PlT«f^ (?r

UrJ r^UeJ UxJ Ul/J

(d) Find the directional derivative of

fix, y)=2x^ -xy+5 at the point (1,1) in
the direction of the unit vector

"=|(3i-4}).

fix,y)=2x^ -xy+5 (1,1)

u=-(3?-4})^
5

vs)^<p»|«f ^ I
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(e) Find the maximum and minimum values
of +y^ +6x + 12.

+y^ +6x + 12

(f) Find the maximum and minimum values
of the function f(x,y)=3x+4y on the
circle +y^ = 1.

f(x,y)=3x+4y x^+y^ =1
■'RI^ 'sfR I

y  /V ^ Ai y

(g) If r = xi +yj + zk and r = |r|, then prove
that

div
t' ^ \

r

\7\'
= 4

^ 7 = xi+yj + zk r = Ir I, 2Pn«f

div

(h) Find the curl of

-> N
r

|r|-=
= 4

V ={xyz)i +(3x^y)j + {xz'^ -y^z)k
at the point (2, -1,1).

(2,-1,1)1^
V={xyz)i +(3x^y)j + {xz^

curl ^ I
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4. Answer any two from the following questions :

10x2=20

C<p1c*(I :

(a) (i) Use the method of La^ange
multiplier to maximize

f(x,y) = 16-x^-y^, subject to
x+2y = 6. 6

f(x,y) = 16-x^-y^-^ "SfR

^^5 x+2y = 6.

(U) If f(x,y,z)=xyz+x^y^z^, then
show that

fxyz ~ fyzx ~ fzxy ^

'iR f(x,y,z) = xyz+x^y^z^,

fxyz ~ fyzx ~ fzxy

(b) (i) Prove that the following function is
not continuous at the point (0, 0) : 5

fix, y) =
——tM— ̂ when X'^y
x-y

0  , when x = y
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SRTI W CT TOC&r (0,0)

f{x,y) =

+y^
x-y

0

Tf^5 X'^y

Tf^s x = y

(a) Prove that y = f{x + at) + g{x-at)
-vO

0 = ̂2

at2
satisfies —^ = a'

d y

dx'
, where /

and g are assumed to be at least
twice difTerentiable and a is a

constant.

^  g ^
a  <<l^ CSUS

2Pn®f ̂  CT y = f{x + at) + g{x-at)i^

3t2 (dx^^

(c) (i) If u = /(r) and x = rcos0, y = rsin 0,
then prove that

9^u d^u

dx dy^
= f"(r)+-nr)

u=f{r) X = rcos0, i/ = rsin0,

2RT«f ̂  (?I

dx'^ dy^ r
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(U) Find the directional derivative by
using gradient of f {x, y) = sin2y

at the point ̂1, ̂  in the direction of
V =3i-4j.

(2to«^ ^1,
fix, y)-x^ sin2t/ <p«i«iWN V =3i -4}^

(d) (i) Find local extreme value of the
function

fix,y) = xy-x^-y'^-2x-2y+4 5

f{x,y) = xy-x'^ -y"^ -2x-2y+4

"5^ 'SfR I

(U) Find the point upon the plane
ax + by+cz = P at which the
function /{x, y,z) = x^ +y'^ +z^ has
a minimum value and find this
minimum value. 5

ax + by+cz = P

^ 'Hi:® fix, y, z) = x^ +y^ +z^
*|">|'id'5H RH ^ ̂  RR

1^"# W I
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(e) (i) Find the value of n for which the
vector is solenoidal, where

'r =jd+yj + zk and \r\=r. 4

^  r'^r CWHCIP5H

~r =xi +yj + zk.

\r\=r.

(U) Prove that

F =(t/^ -z^ +3yz-2x)i

+(3xz+2xy) j + (3xt/ - 2xz+2z)k

is both solenoidal and irrotational.

3+3=6

£pn®t (31

F ={y'^ -z"^ +3yz-2x)i

+ (3xz+2xy) j + {3xy - 2xz+2z)k

I

★ ★ ★
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