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MATHEMATICS
( Minor )

Paper : MAT0500504

( Multivariate Calculus )

( Set-A)
Full Marks : 60

Time : 2% hours

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

1. Choose the correct answer/Answer the
following : 1x8=8
v PR O Seaco! Afk e /e i -

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

flx y)=x-y ¥ (0,0) Rye wifven |
Tt

(i) is true / 3

(i) is false / B9

(iii) It depends on path / #i9] g*igs RSaN=
(iv) Undefined / RS
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M) If z=x2+y? and x=rcosf, y=rsin®,

(c)

(@)

26A/121

(2)

- 0Z
then ==
or
2 -|-y2 HF x= TCOSG, Yy=rsin@ i’t’ﬁ,

oz .

@ —=
or

(i) 2r
(i) 20
(iij) r?
(iv) O

Z=X

Total derivative of z= xy is
z = xyI 7~ SBFT A
() xdy+ydx
(i) dx+dy
(@) xydx
(iv) dx-dy
If foy z)=x2+ y2 +22, then gradient
of f(x y 2) is
M floy2)=x2+y2? 452 ®W, (o
6 y 2)3 e 2y
() i +yj+zk
() 2 +2yj +22k
() i++k

(iv) 0

( Continued ).

(3)

- ~ - ~
(e) Find the divergence of F =x +y+ zk.

F = xd +yj + zk 3 oizwes Rd 101

() For fixy)= x2 + y?, the critical point is
Fix y) = x2 +y? TR 76 R TS

6 1)
(i (0,0) -
(ii) (2, 2)

(iv) (-1-1)

(@ 1 R =Vf, where f(xy z)=x2+y° +2°,
then _V)x}_;--?
W® F=Vf, T® floy z)=x2 +y% +2%,
(@ V xF =?
() O
i) 3
(i) xi +yj+zk
(iv) None of the above
@9[Fq oIS I
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(4)

(h) Write the nece
ssary condition th
to have extreme value at point ?ttz,jl‘)()& Y

fx y) TR b
mmﬁ(g’,,) ﬁwwm e

2, >
Answer any six from the following questions -

O eI R I i S f - en2
@ I fy = [y _dt
. % Y)=[—=5 then find f(xy) at
point (—\/—2—”/5).
R = [y_dt ~
foy) Lmz' B (2, 2) Rrge
I (% y)3 99 g 1

find f(1, -1, 0). ¥ +(x+y-z)2, then

M Flx y z) = x2ye2
=X"ye ™ +(x+y-z)2
(L -1, 0)3 ¥ faefy 77| y-a, o

© I f(x, y)<sin-1
point (1, 1), " Fhen find 1, at the

3 f(% y)=sin!
= ( \
R Aty 37 Y R f,3 W (1,1

{ Continued )

(5)

(d) Find the local extreme values of

f 6 y)=xy.
f(x,y)—_-xyw:rc%ﬁmﬁ’mmwﬁefawu

€@ 1t Rpoy)=02-yi+by-y?)J, then
ﬁnddivl—*". '
W Fooy) =0 -yi+ty-y2)i, @

divk REF

() Show that

RS @
V. (0%) = (Vo) V + (V- V)

(g) Find the domain of the following
function :

o) TR SR Ao 0

1
f Y =————rx
9_x2 _y2

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

_Wﬂ%’ﬁ,WﬁmWWl
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(6)

@) If z=x%y+y, then show that

3%z _ %z
‘ dxdy Jyodx
I z=x2y+y, oR® (s @
92z - 9%z
0xdy dyax
() Find the2 directional derivative of
fxy =x +y at the point (J, 1) in the
direction of { +_}'.
L+J3 T8 flx y)=x2 1y FTOR (1, 1)
ﬁwﬁmwﬁﬁwn
3. Answer any four f
Sl rom the followisng
*4=20

Wm«ﬁmvﬁfﬂawm:

(@) Examine whether the function

2 .
f(x,y)=[x 4y, i ()2 (1 2)
| O, if (y)=(1 2
Is continuous at the point (1, 2),

$Hq
o T (1,2) Re SR T A

Fix y)={ 4y, gy e 2)

» WM (K y)=(1 2
26A/121 =2

( Continued )

(7))

> =
(b)) Find divF, given that F =Vf, where
fix y 2)=x%yz’.

>
W floyz)=xPyz® T F=Vf, CC

divF R 91

(¢ Kw=f(xy),x= rcos®, y=rsin8 (r and 6
are polar coordinates), then prove that

2
8w2+_1_ 9_13)2 =(§H)2+(§'£)
) i) “lax) T

wm w=fl6y) x=rcos8, y=rsinb
(rWOC’WW@),CmﬁﬂTqWC‘I

2
ow 2 . 1 (é_“')2 =(a"})2 +(aw]
or r2\ 08 ox i

(d) Find the directional derivative of
fxy =2x2 - xy+5 at the point (1, 1) in
the direction of the unit vector

L2z _a%
—(31 -4j).
5( ’

iz:
Floy)=2x2 - xy+5 TR (L 1) R
e @-Loi-ajn e
wRFeTS (f F0
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(8)

(e) Find the maximum and minimum values
of x2 +y2 +6x+12.

x? +y2 +6x+12 TAHR RS 1L I iE
= ey 11

() Find the maximum and minimum valyes

o.f the function f (x y) =3x+4y on the
circle x?2 +y2 =1

F% y)=3x+4ay T o2 +y¥ =1 g1

mwmwmmﬁﬂwvu

=
@) X7 =xi+yj+zk and r=|7| then prove

that
7?

qﬁ - 2 o) &
TEXtYy+zk OF r=|7| com DIl

A
div i =
(FP] -
(h) Find the curl of
V= 2)? + @x2y) 4 1 -y?2)k
at the point (2 -1, 1).
(2 -11)Ree
V = (w2)] +Bx2y) s g2 v?z)ks
curl Refy 397
26A/121

( Continued )

(9)

stions :

‘ i ue
4. Answer any fwo ff°m‘ﬂ‘° following @ 10x2=20

method of Lagr an.'ge

@) () Use the :
( multiplier to ma:umlze
fx y)=16—x2 -yz, subject to
6
x+2Yy=6.
A S |H 75‘2
fix y)=16-x> —y?3 e T R
341, T°© x+2y =6.
3,4
@ 1f fix y,z)=xyz+x2y z', then
show that .
fxyz ""fyzx =fzxy
(41

@ fin 2=z ’y’s
(e A
fxyz =fyzx '—'fzxy

that the following function is

w0 izc;viontinuous at the point (0,0) : S
3
_{3,*_!/__ , when x=#y
6y ={ x-Y
( Turn Over )
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(c)

26A/121

(1)

(i)

( 10 )

1IN @GR FD

wfffe e : (0.0) Fro
x3 +y3

f(x:y)= x_z ’

0 ’ }I’E x=y

e X#£yY

Pr
ove that y=f(x+at)+g(x—at)

2
satisfies M=a2 a%y) -
ot2 a)Tz » Where f

and g are assu
. . med to be a
twice differentiable and at 11: as:

constant.
' S5

M f o g T oI
e T e

mw a 9 FF W, com
a y=f(x+at)+g(x—at}C§l

82y 2 a2
— = Yy
a2 ¢ (E)?}F B v

then prove thatx_rcose’ Y=rsin,
82u azu

—_— = f” 1,
ox?  gy? f(r)"';f(r) 6

WM u=fir)

N SI® x =rco s

YT Tsne,
2u %y

gvr,ou_cny. 1
ax2 Tagz T OIS )

( Continued )

(@

(11)

Find the directional derivative by
using gradient of 6 y) = x2sin2y

at the point (L —g—) in the direction of
é ~ A

V =3i-4].

e R A (1, g) R
£ (% y)=x? sin2y TR V=31-4]j3
oo Frerare STFer® e 1|

(d) () Find local extreme value of the

(i) Find the point

26A/121

function
floy)=xy-x>-y* -2x-2y+4 5
Flx, y)=xy-x* -y* -2x-2y+4
FARCo T vaE TR e 0
upon the plane
ax+by+cz=P at which the
function f (6 4 2)= x2 +y2 +22 has

a minimum value and find this
5

minimum value.
ax+by+cz=P TSR SO R
fRefy a1 IS f(x,y,z)=x2+y2+z2
_ TR W KR T O @R T
fRefa a1

{TumOver)



(12 )

(e) (i) Find the value of n for which the
vector r*7 is solenoidal, where
- 4 ~ -
r=xi+yj+zk and |r|=r. 4

nI I [y Fq W 7 cemEeE
(53 (P W, TS 7 = xi +yj + zk A
|7 |=r.

(@) Prove that

-

F =(y2 -22 +3yz-2x)f
+@xz+2xy) j + Bry-2xz+22) k

is both solenoidal and irrotational.
3+3=6
I 3

- -
F =(y? - 22 +3yz-2x)i
+@xz +2xy) ]+ (Bxy -2xz+22) k

CNEFECE SF 3RO (987 (Fd
£l

* k A

26A—2000/121 1 (Sem-5/FYUGP) MAT 45 MN/(A)



