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(d) 1 f(xy)=sinxy, then df is

(e)

(i) ,ycosxydx +xcosxy dy ,
(ii) ycosxy dy+ xcos xy dx
(i;'i) ycosxdx+ xcosiydyi”
(iv) cosxydx+cosxy dy
(Choose the correct optzon)

3(xy)
3, 6)

x=rcosf,y= rszn9.

Evaluate for. the transformatmn

If Po(x0 yo) is a cr1tlcal pomt of

f(x, y) and fhas continuous 2nd order; a
partial derivatives in a dlsk centered at i

(xo,yo) and D= fufyy fxy’ then a: :'( |

relative minimum occurs at Po, if
[

i) - D(x0 yo)>0andfyy(x0,yo)<0 o

(li) D(XO: y0)>0andfyy(x'01 y0)>o .

(i) D(xo, Yo) <0 and fy, (x5, Up) <O

() D(xo Yo) <0 and f,, (%o, Yo) >0
3 (Choose the correct optzon)' ,
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The curl of a vector field
V(x ¥y z) = u(x, y, z)i+v(x, Y, z)j

+w(x, Y, z)k is

ou aw j+
+6z 6x 6x 5y

.- (Choose the correct option)
Define work as a line integral.

State Gréen"s theorem on a simply
connected reglon wD.

’If a vector ﬁeld F and curl F are both

continuous in a. simply connected
region D on R3, then F is conservative

<in Dif curl F=O0. State whether this
statement is true or false.

Contd.



5. Answer the following: questions !

@

m)

fR
@.
e

. 3(Sem=4/CBCS) MAT HC1/G 4

" at (0,0) where

: .pa_rallelv i3 the;XZ pl@b- ‘ :Q_ i

‘1<y<3

2x5=10 : 3 Anéwer any four‘questiens : 5x4=20

A

w that the funct10n f is continuous g i ,
Sho R (@) (i) Find %r— where i/dg2xy+322 "and

P KR Al e ; 2 x=r+s—t y=2r-3s, z=CoSrst.
iy and R0 R i :
0 B b ‘

i) Show that lim = does
i (x5 y)—>(0,0) x—Y

; Compute the slope of the tangent hne | e " s = "\not ex1st.- S St 5

‘to the graph of f(x, y)=x%sin (x+y)

_ Smipn : : (b’)_;‘, (i)f':'"If fhas a relatlve extremum at
at the point P(—g, g, O)’in the;dire’etipn , e - Ry (%, yo) and bothfxand fy exist
: } kit \..v_f""-';f"at (xo, yo) then prove that

. b “;‘U/“\‘,'l:i“i;tfx(XOJyO) fy(xo; yo) D7

N

Eval dA h ; % P,
valuate '” x2 + ; w ere O<x<1, : R v__‘,;‘_.(u} Dlscuss the nature of .the crmcal
dgE s ) ;: IS B L pomts ‘of the functmn

Sy (-2 ) e

Show that dw F 0 and curlF 0 1f F"‘ o 3 :
1s‘ iy constant vector ﬁeld‘ (©) Use aj‘polar double integral to show

that a sphere of radius a has volume
|

8x'yz3d)tdy'dz;,' A

,.n—.m

i

o'—-k\)

Evaluate
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(d) An object moves in the force field

F= yz+2(x+1)yj How much work is

performed as the object moves from the
point (2, 0) counterclockwise along the

elliptical path x 24+4y?=4 to (O, 1)
then back to (2,0) alorng the line
segment joining the two points.

ke) (i) = Evaluate I )dx+‘ 2xy dy i

“where C 1s the quarter 01rc1e
x2+y?=1 from (1, 0) to (O 1). :
J : » N

(i) A wire has the shape of the c’urve_

x = J_sznt y= cost (Z= cost for =

O<t<z.If the wire has den31ty
5(x Y, z)=Xxyz - at each po1nt

(x, y, z), ﬁnd its mass k,: s 2

(f)  Find the volurne of the solid in the‘ first
. octant that is bounded by. the cyhnder

x2+y =2y, the half cone ‘ ':;‘ T

= Jx?2+y? and the xy—plane.»
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Answer the following questions : 10x4=40

(@) (i)

Let f(x,y) be a function that is

differentiable at R)(x,, yy). Prove

that f has a directional derivative
in the direction of the unit vector

u=wi+u,j given by

D, f("o: yo) =Jfx (xo: Yo)t +ify (-xo; Yo)ly

(i)

i)

~ where x=3,y:4 and z>0.

3
Find the directional derivative of

(06 y)zln(x2 +y2) at B (1,-3)

. in the direction of v=2i— 3j using
.- . 'the gradient formula. 3

Find the equations of the tangent

plane and the normal line to the

cone z2 +y at the point

4

OR

~Prove that if f(x,y) is

differentiable at (x,, Yo), then it
is continuous there. 4
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(@)

®) (i)

(@) -

0

function f(x )

When two res1stances R and R,
are connected in parallel the total '

drid

—-——

-esi isfies — =
: 1es1stance Rsat1sf SR Rl ; R2

If Ry is measured as 300 ohms
with a maximum error of 2% and
‘R, is'measured as 500 ohms with

' a maximum error of 3%, then find

the max1mum percentage error 1n
R. GRS S 6

Use the method of Lagrange
multipliers to m1n1m1ze RO

f(x y)=x —xy+2y2 subject ’tO“;;}.‘n

2x+y 22._ ‘

Find all relatlve extrema and e

saddle pomts on the graph ofi

Floy) =Y A s
"OR
Find the absolute extrema of; the

2_,2 Tl
=eX ¥ over the

 disk x2+y?<1. Sk e
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S “ (ii)-

@)

Q)
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Suppoee E be an extreme value of
f subject to the constraint
g(x, y)=C. Prove that- the

Lagrange multiplier 4 is the rate
of change of E with respect to C.
4

V2x-x2
: Yy x? +y? dydx

2
Evaluate _f j
0

by converting to polar coordinates.

>

Er/aluat’e ,[ I f e”dv where Dis the
» D

“region described by the inequalities
- 0<x<1,0<y<x and

O<x<x+y. 5
" OR

Find the volume of the solid

~ bounded above by the plane z=y

and below in the xy-plane by the
part of the disk x?+y? <1 in the
lst quadrant 3

9 Contd.



(ii) - Evaluate : H.J;xvdV where D is the
; A

@) (i)

R()=[snZe]i- Zeoo(Zee 2]
2 N NPT DU

| 543=8

solid in the 1st octant bounded

by the cylinder x2 + y2 =4 and thc..
plane 2y+z=4. : G- O

Let C be a piecewise smooth curve

that is parameterized by a vector

function R(t) for a<t<b and let -

F be a vector field that.is

continuous on C. If fis a scalar

function- such that F=Vf; then

‘prove that J.FdR= f(Q)—f(P) .

where Q= R (b) Van‘d,P =R(a) are

the end points of-C.

Using it evaluate the hne integfé_li

'J-F.dR, ‘where © el
C b 5 vkl

F= V(ex s,\iny—xy.—‘QJy)‘ Vand'1 Cis

the path described by

for 0<t<i1
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(i)

Deterrpine whether the vector

field P (x,y)=WHDIZx
(y+1)
conservative. 2

OR

Evaluate <ﬁ (% y2dx + zdy + xdz)
C h.

- where Cis the curve of intersection
-of the plane x+z=1 and the

- ellipsoid x2 +2y2 + z2 =1, oriented

© surface.

counterclockwise as viewed from
above. I : 6

Evaluate j I F.NdS where

S w9 ‘
F=x%+xyj+x*3k and S is the
of the tetrahedron
boundéd by the plane x+y+z =1

. and the coordinate planes with

: outw'ard unit normal vector N.
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