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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

ome the correct answer:
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The directional derivative is maximum when [
" angle made by it with the normal to the surface

@ 0 ® 7 o
\ L +2) -k 2 +2f-Fk
© (@ None of these D (@) =——1—=
¢ =x+xy° + y2° aaflér Vo-Gen iy e = e
s 0B A y 2+2)-k 2i +2j -k
(@) (c+y°) i+ @xy+2°)f + 3yzk hE () .

(1) (1 + 3’2) i+ (2xy + za')} + 8y2%k
(@) (1 +2°) 1 + 2%y + 3yz%k

- . L. +2j ~k 2 +2) -k
(m) 2% +2xy) + 3yk 5 B e
If o= x+xy® + y2°, then Vo is —
| ) il +2] - @ B2
(a) (x+y2)£3 +(2xy+z“)j + 3yzk 9 ! m
(b) (1+y);+(2xy+z");+3yzk 1

@ 1+ ) i+ 2xyj +3yz°k e LigliLiaTey
@ 2%+ nyj 4 Byk (<) 2m”
F=ai+y) +3kaaila Vo —@a iy 2 (")  4m?
=) 0 @) 1 _
(<=1) (<) Surface area of the hemisphere
(@) 2 (w) 3 i v2®=a% 2201s
If 7 = xi + yj + 3k then V.r is
I
@ 0 ® 1 el
e) 2 d) 3 (d) 4m*
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LYW (¥~ 2y)dx + xdy -@en wHiy
L (%) 27 | n (@) 27
(@ -x ' () # ) dn () 4rm

0 circle x? + y? =1, then I(x - 2y)dx + xdy
The value of I r.dr along any lesed curve is
b) 27
d 4

(@ 0 (b) 2

© -=x @ =

WORE wpmd Yy = rsind erenp s (HLOMHOESafen
A% GI'GZ)TLJ@_[ S GrGUTLr) Gmﬂ')ug‘uun—@ &GWI'L. - . e e ] 3

x?+y% 2% = a2 erep Camensdlen sar jerey o

”F-ds=

surface S of the sphere x2 + 52 4 2% = 2,

f 7ods= '

(b) rcoséd
@ V ®) 2V : (d) none of the above
) 3V @ 4v
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10.

”ﬁ.ds = ”ﬂv . ;‘1) dV eranuig) W) F=xi+y+zk DHHID
(1) smev ep_euitgeanay Campid 7 = || arefled V. (" T ) (n+3)r" GTeu
(<) & Cappib --_ﬁ@t_fﬂesasmm.

(&) ovGLré Gohmid If F=uxi+y+2k and 7 =|f|. Show that

()  @emeussr winad Geena

[[Ads = [[[(v-A) avis

(a)
(b)
(c)
(d)

Answer ALL questions, choosing either (a) or (b).

(=21)

(=)

V(r"i‘) =(n+3)r".
Or
Gauss divergence theorem - }
Green’s theorem = e eniy
Stoke’s theorem
none of the above
PART B — (5 x 5 = 25 marks)

"(“y -2 +3yz - 2x)i + (3x2 + 2xy)]

1. + (Bxy — 2%z + +22)k
laeSlanmis_eh ere Blpiays.
2% 48y 4 22° =6 aranp CuHLFiiGe (2,0 w that the vector point function
aremp Lereflulied gn Sie@ Qoti@ss Qe a
TGS,
Find the unit vector normal to the surfj
x® +3y" +22% =6 at (2,0,1).

Or

Vo = (6xy + 2°)i + (8x* - 2)f + (8xz* - y)i
arafléd p-@en wHILS Brems.
Find ¢ if

Vo = (6xy + 2°)7 + (822 - 2)f + (3az? - )i

(/= + 852 - 20 + aue + 20

+ (Bxy — 2x2 + +22)k

' (23;3» + z-ﬁ_)f + %] + 3u2’k e

(i (1,-2 l)m,mguu} (3,1,4) aramp
(naflseer  Glomandss amigw e RH
ugmeneuenyullelr B IF dr@en wHlierus
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Evaluate I F.dr along any curve joinii
(1,-2,1) to (3,1,4) to the vector functif
F = (2xy + 2%)i + %] + 3x2°k

.'_ '_xll ?: (x& o yz) }:— ~ 2x2y; o 25 mﬁ;@jm S GI'G%TLJ@]

=0 y=0i12=0; &=a, 2=a:
gpfliueuhored  @GUUULL  saEHmb  eraile,
- snelan eifley Coppses uue@ss [[7.nds-

_mai GITEtT S,

Or

(<) A =182i - 12] + 3yk wpgd S erémig ool
DI TEHSHTE auen s Sle £

2x+8y+6z=12  eafld  [[A-ndS [[Fnds where F = (x* - y2)i - 2% + 2k

wHLieUs &mans. and S is the cube bounded by x =0, y =0,
Evaluate [[A-nds, 2-0,x=a,2=a.
A =182 ~12j + 3yk and 8 is the surfi ) Casmg y=ax" wpgid y* = 2 fuapore

2x + 3y + 62z = 12 in the first octant. wdieTgsiuc L upidb R @en eunbly ereafléd
iffeir Comngemstl LwenGsS
[(32® - 8y*)dx + (43 - 613}y yBuiauppne
i-mmut-&- gt B ~@en wdllienis
Aigir 1l seyb.

(o) F=2li+yj+2%k tapmib V' erei
0<x,y,2<1 ereiusnd @GUOUULL.  &Gaag
arafléd [[[V. F dv—gg wfieou sneirs.

Green’s theorem evaluate

Evaluate ”IV Fdv. If F=a%+y"j+
| (3 2 -8;y2)dx +(4y — 6xy)dy, where C is the

and if V is the volume of the region enclu

by the cube 0 <&, y,2<1. pundary of the region R, enclosed by y = x*

Or and »* = .
Or
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) Vo= (y+y* + zz){ +(x + 2+ 2xy)]
+(y + 22x)k

() A=yi+2z)+y%  wpgd S e

W+ 422=1,220 eTél
wppd 9(1,1,1) =3 eefler p@an wHimus
T IO TN

Siann&CHmang et Cupumliy ereifl
”(V x A).dS —@en wHliemus srams.
2, 2\ . (2 H

: | s 1o : . L 2
If A=y +2zy + y2k, evaluate the integ Ifvy (y ul S )L Ttz xy)»j
' +(y + 2zx)k

I J'(V x A).dS, where S is the upper half ; )
and if ¢(1,1,1) = 3, find ¢.

the sphere x* + y>2 +22 =1, 2> 0.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
16. (@) () (0,1,1) eremp yareflled 20 + 2] — k erd
Havgler @ =x +xy° + y2°  aanugp
flene ouana&GE(Pameus ST & Lb.

| () V" = a(n + 1)r"? erens snaim9sseib.

(i) ¢ eaug @m; Hosoars ydrelesmiy
aafler , @ Qe FHCmqwiemgan &6 DD
ereut iblemL9l & e iD. '

(i) Prove that V*r" = n(n + 1)r"2 )

(i) If ¢ is a scalar point function then prove

that the curl of the gradient of ¢
vanishes.

() F=xi +3j +2k  wppb r=|f e
V.(logr) = Lz aran HlemlssayLb.
r
Or
1) ¢ aeng @esseniy aell® Vo eams
Qemellamii_ eTand sramissaib.

(i) Find the directional derivative
p=x+xy’+y2° at (0,1,1) in

=

direction 2i + 2; e
L. . - . =)
(i) (Bx® +2y% +1)7 + (4xy - 8y*2 - 3)j
+ (2 = yaﬁ eTain GleudLi
ErQgm_CLagere erans sramisse,b.

@) IfF=xi +y +2k and r = 7|, show tl
V.(ogr) = Lz

r
Or
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18.

(1) If ¢ is a harmoni¢ function, show th

: j (#) A=(x+y)i+x+2k eremp Qoubii x=0,
V¢ is solenoidal

x=1, y=0, y=1, 2=0, z=1. eenp
SOTRIG@®AT TOMmENTES Qeran, saegyssen
V.  aap uwpubisfle S eeuigensy
Coppgens ' Fleisdl  Qeaingd  aaumss
FRURT&ESaLD.

Verify Gauss divergence theorem
A = (x +y)i +2aj +2k taken over the region
V' of the cube bounded by the planes x = 0,
M=l =0, y=1,z2=0,2=1.

Or

) A = 2<yi — %] +4x2°k D@D A

(i) Show the vector
(3x? +29% + 1) 7 + (4ay - 2y%z - 3)j
+ (2 - ya)fi 18 irrotational
A=xi+ y} - 923k whmd S erenig X o )
sasdnE Cuwd edar af +y* +2° = o al
Garargflen Gopuriiny erafled I _[A.ndS —@l
wéllieniid ser({Hidlg.
Evaluate HA.ndS'if A=xi+ y} ~ 23k ail
S is the surface of the sphey
x*+y* + 2* = o above the x o y- plane.

aranug) y* + 2% = 9 erény o (manar whmib x = 2
- aretTn  gemid  pFweupord e dsliul Gerear
L T I i HJ'V.AdV —@an whliems

Or
A = yzi 4 2x) —xyk whogw € e BTG 5.
0(0,0, 0) w068\ 1 A(2,0,0) cuanyuig Bvaluate [[[V.AdV if A=2x%yi-y]+ax2k

A-lef\mpm B = (2,4, 0)eusmmligd wip
B-9alimpgiC = (2,4,8)  auepland o.df
CpiGan({eanre <ZLET GUEDETELET Greleh '[./T‘l i

and V is the volume in the first octant
‘béunded by the cylinder y* + z* =9 and the
plane x = 2.

) C arénig x =0,y =0,x + y = 1 oyflucuppmed
paterSeiuc L. R eremp Ll gdlen euiby
grafléy, I(sz —-'Byz)dx-i- (4y—6ry)dy Grenm
g

Agnens @ Afar Coppsems Hasds Qeiiyb
iLieng siflLmféEseab.
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If A-= yzf + zx} - xyﬁ, evaluate J.J-i:l

where C is the curve obtained by joinif
0(0,0,0) to A(2,0,0) then A to B = (2, 4,1
and then Bto C = (2,4, 8) by straight liney,
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Verify Green’s theorem for I(Sx'z - 8y2)n’xr
c

(ay —6xy)dy where C is the boundary of |
region R enclosed by x = 0,y=0,x+y= I

Or

() A =%+ xy] Grén QeudLi 0(0,0,
A(a,0,0), B(a,a,0),C0,0,0) swa
p@ensems GsmeRT X © ¥ getglev o emar
Copurtiy LHPD  SEI@LW QDY
wGLs Ceppsms Heursd Q&b erevl
sflumTésayd.

Verify stokes theorem for A = x% +

taken over then square surfaces S in
x oy place whose vertices are 0(0, 0

A(a)0,0), B(a, a,0), C(0,a,0) and ovet
boundary. : :
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