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(For the candidates admitted from 2012-2013 onwards)

B.Sc. DEGREE EXAMINATICON, NOVEMBER 2017, -

Second Semester
Mathematics

Elective — VECTOR ANALYSIS

~ Time : Three hours ' Maximum : 75 marks

SECTION A — (10 x 2 = 20 marks)

Answer ALL questions.

Find the equation of the tangent plane at (1, 0, 2)
in the surface x?y+ 2xz* =8,

(1, 0, 2)& x*y+2x2®=8 asﬁm gwger LFLiSes
Qemi@sg Camligen samuTamens Hrarrs.

Find V¢, where ¢:~;— by (x4 9%+ 2%y at (1,1, 1)

#= by (&% +5* +20) (L 1, 1) e Lerehd
V¢ & srams.



Show that
F=(y*-2%+3yz-2x)i +*3xz + 2xy) j +
(8xy —2xz + 22) k
~ 1s solenoidal.
F =(y? - 2% +3yz - 2x)i +*3xz + 2xy) ] +
Bxy—2xz +22) k
gl @ Lmlepp QeusL it erend s ‘
if F =x2% —2xyj + x2k , find curl F at (1, 1, 1).
F =x2% —‘2xy} +xzk el (1, 1, ‘1) eTem
yerefud g1 curl F g snams. |
If ¢ is a scalar point function, find curl(grad ¢).
¢ erewigy) eram WLy Leredl emiy erefley, curl(grad ¢)
- SIS
Find V(?).
V() en WL STERT.
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10.-

Evaluate IF.dF where C is the line y=x in the
c : .

. xy plane from (1, 1) to (2, 2).

C eranug y=x eramp Gamige (1, 1) wpmibd (2, 2)
@Lss If-d? 8 TS
3 |

Define surface ini:,egral.

gwger QFTanss0aiy euenywim.

State Green’s theorem.

sitenev Copmsens snmis.

Using Gauss divergence theorem prove that
”F-d_ =3V where F=x + y;+ zk .

S . -
srevdlwer umieys Cappsams LTRSS Himie|s

”F-d—=3V where 7 = xi + yj + 2k .
S i
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12.

(a)

®)

(a)

SECTION B — (5 X 5 =25 marks)
Answer ALL questions.

Find * the directional derivative of

¢=4xz® +x*yz at (1,-2,1) in the direction

of 20 +3j + 4k .

A,-2, e  20+3j+4k eap Hewsule

¢ =4x2" + x°yz o Hans cuenEEQSWY-g HTES.
Or

If Vg =(QQxy- 22)i + (2 +2y2)j +(y® - 2x2) k ,

find ¢. :

Vo =2xy—22)i +(x2+2y2)j +(y: - 2x2) k
erafled ¢ & EHranTs.

Find the constant a,b,c so that

F:(x+2y+az)§+(bx—3y—z);+ ;
(dx+cy+ 22)75
is irrotional.

F:(x+2y+az)i—+(bx—3y‘—z)]—'+

(4x+ cy+22)E
eramugl swenp QeusLi erafled a,b,cer wHLL
SITGHT.

Or
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If @ is a constant vector and 7 is the

- position vector of the point (x,y,z) with

respect to the origin, prove that
(). div(gxr)=0
(). eurl(@nn) =0,

(%, y,2) eremp enow yerafulL g @ eraLg)
rdledl QeusL it 7 eramig) Hlavews Hees QeusLit
erefled

(@) div(@xr)=0 erenmd
(i) curl(axr) =0 eanyd Hyeys.

If F is a vector point function then prove
that div(curlF) = 0.

F  erenug QeusLm yerefl emiy  erafled

div(curl F) = 0 eran fimieys.

Or
Prove that div(Vg+Vy)=0-

div(Vé+Vy)=0 eran gmed.
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14.

(@)

(b)

If F=(3x* +6y){—14yzj—'+20xzzl—;, calculate
J'F .dr from (0, 0, 0) to (1, 1, 1) along the
g :

path C isgivenby x=¢t, y=t*, z2=1°.

F = (3x% +6y)i —14y2j + 2022’k erafléd x=t,

y=t*, z=t® aam mmmémmvuﬁ]@ (0,20,,10)

womw (1, 1, 1) yereflui_sg IF-dFG'oT wHlienL
/ c

A

SHTGHTS.

Or

Evaluate where: V

jvjv-ﬁdv

F = x% +y%j+2°k - is the volume enclosed by

the cube x=0, 9y=0, 2=0, x=1, Y=

2=,

x=0 =0 sl x=1, y=1, z=1 26T

il sewr  Fgd Vo @b, wpmbd

F=x¥+yj+kaato [[[V-Fav g
: 1%

wHUIGGHS.
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o = 5

1500 (a)

(b)

Evaluate tj y(2xy -1)dx + x(2xy +1)dy where
c _

C is the circle x®+y®=4 using Green’s
theorem.

ey Gapnsams LuaTLRSS x° +y° =4 aenm
aulLgSnELul®

cjy’(ny ~1)dx + x(2xy +1)dy an o&liL| smer.
¢ )

Or

Use divergence theorem to evaluate

Hﬁ-ﬁds where F =x%i+%°j+ 2% and S in
) ,

the surface of the sphere a2 + y* + 2% =16.
S eamug x*+y°+2° =16 eaerp Camengden

Guhurliy ﬁ)g‘)gub F=x%+y%j+2°k aaflé
umiie; Ceppsms LwELGSS J'J.l_?-rids o
. .

SITGHTS.
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;874

SECTION C— (3x10=30 marks)
Answer any THREE questions.

If ¥ is a position vector of the point (x, y,2z) @ is
a constant vector and ¢ = x”® + y% + 2% prove that
(@) gradG-a)=a
(b) T-grad¢=2¢.
p=x"+y"+2%, @ is wrHe) QeusLi, 7 eTemLg)
(x, ¥,2) yerafud_sg Heaves Havs QousbLit erefled
(=) grad(r-a)=a
(<) T-gradé=2¢ erenmybd sm_ .
Find the values of the constant a,b,c so that
F = (axy+bz®)i + (3x% - (2) ] + (3x2? — y)k may be
irrotational for the values of a, b,c find the scalar
potential of F .
F = (axy+bz%)i + (8x% - (z)]—'+ (Bx2% - Yk TEILIG)
Foapn OesLmims @méeh ulssde a, b,cen

wglleu  sraws.  Gogud  F-ar  evCsemit

Qum_tamaflwene LHIAGS.
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18.

19,

20.

Prove that div (érad ™ =Vir) =nn+1)r*?
where 7 =xi +yj+2k and hence déduce that —}
satisfies Laplace equation.
7=x1,7+y]_'+ziz— erevtled

div(gradr®) = V(") =nmn+1)r"?  aer  smel.

GLD@JLD ;‘ DLETGH OILIQTEN FLOGTUML ML H(HLD 6TUSH

&T(.

"Evaluate ”F_-ﬁds if F=(x+y%)i-2x+2yzk
g

and S is the surface of the plane 2x+y +2z =6 in

the first octant. ‘

S eramug gersHen Cuouriifer @@ LGHwUTaF

WPB®, SOIEHTR UGS erefled

F =(x+9y%)i - 2% + 2yzk eraflev ”I_ﬁ-ﬁ,ds R HTETS.
S

Verify Gauss theorem ~ for

F =x% +y?j+2%k where S is the surface of the

divergence

cuboid formed by the planes x=0, x=a, y=0,
y = b iz—=%0 and Z=e\
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x=0,x=a, y=0, y=b, 2=0 wpmwd Z=C-6r63T[D
swsasder S Grayrugj sang Qgcieissser (Smg)ur,ruq
aafles  F =x%+y%j+2%% P Qurr@gsgj umiiey
@gmmgymg sfluniée.
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