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Total No. of Questions : 9] [Total No. of Printed Pages : 8
(2034)
UG (CBCS) IInd Year Annual Examination
2887

B.A./B.Sc. MATHEMATICS

(Vector Calculus)
(SEC-2)
Paper : MATH310TH
Time : 3 Hours] [Maximum Marks : 70

Note — Attempt five questions in all, selecting one question
from each of the Units I, II, III and IV in
Section-B. Section—A is compulsory.
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Section-A (GUS-30)
Compulsory Question (3T w¥)

1. (i) For any vector Z show that :
Ao ol BN R e By ek .
lx(ax1)+]x(ax.])+k><(axk)=2a.
frdt ofew o @ fog quiee & -
RV POTRTER Iy A S S -
lx(a><1)+]><(czx])+k><(a><k)=2a.
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1 A
@) - =1 + 2t3——2j j, show that :
d—)
- A
rx—r— K
dr .
qﬁ?=t3§+(213—5—] Tuizy &
t
d—)
=y A
xS
dt

(i) Find a unit normal to the surface
2 — Sy == 1
at the point (1, -1, 2).
4 e 2 -3y -4 =7% fag (1, -1,2) W
fieres 3hE T RIfSIU |

A

¥ - A
(iv) Find curl (curl F), where F=zi+xj— yk

L A A

. —> 8
4 Hifse curl (curl F), St@l F=zz+x]—vk|
(v) Prove that :

d A o7
E(ep)—‘betb

and

d A JYA

—(ep) =— 0 (ep),

dt( () o (ep)
where ‘. denotes the differentiation w.r.t.
time t.
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fag =ifsT
d A LA
—(ep)=0e
p (ep) o eg
3R
d A LA
T iz kg (e )’
dt(e¢) b (ep ;
s 0w @ gee § faded @ S g
(vi) Let u;, u,, uz be orthogonal coordinates, prove
that :

|Vu,-|=7117(i:1,2,3).
a1 & Uj, Uy, U mﬁ“ﬁ'ﬂ F"ﬁi’l.@ %, fas
Hifsg f& :

|Vui|=—l—(i=1,2,3).
hi

(vii) Show that :

2> ' =)
ECEE A e g
dt” dt
R
2> d—) e
j(—r)xd : dt=r><——r—+c
k dr® dt
(viii) State Stoke’s theorem.
w=ie &1 YHG Fdsl | 2x8=16
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Section-B (@Ug-4)

Unit-1 (3&1E-1)

2. (@ Find a unit Vector Coplanar with 2+}+2lAe,
z'+2j+lAe and perpendicular to ?+3+2
PFSinERin il W s o @
TG H WU TH TR WY wHaeld AW
Eied

(b) Prove that :
Bxc).(axdy+(cxa).(Bxd)+

(axB).(cxd)=0
fag =ifsu .
BxO).@xD+(exad) (Bxd)+

_ : (axB).(Cxd)=06%7
S @y IF r—(acost)z+(asmt\]+(attana)k
find the value of

dt’ a?’ ar
afg 7)=(acos)/\ (asmt)
]+(attana)k
@ fr=1 =1 9F .
|47 &7 PF
d’ a® aP
CH-187 &)

(b) Find the angle between the tangents to the
BBy, 00 sl la Rl
curve r =t“i+2tj—t k at point t = = L
figt=z |l Raw r=ri+uj-Pk
gt Y@slt & &9 w RO FqA RIS
Unit-T (3%T3-10)

6'2,7

> - -
4. (a) Prove that curl (u V)=Vux V +ucurl V.

— — —>
fag =ifsm curl (u V) =Vux V+ucurl V|
(b) Find the directional derivative of
fesy+r @+ X
in the direction of vector

P4 0549%
at the point (1, 2, 0).
fag (1,2, 0) W aley i +2j+2k &t g d

f=2xy + yz + zx & foomers eshe F
|

5. (a) Find the angle betwcen the surfaces 6'2,7
ol v +22=9
and z = x2 + y2 - 3 at the point (2, -1, 2).
fog (@, -1, 2)utw€rx—+v~+v~—9ai’r<
z-x~+v-~3%3ﬁa T TG HITC |

{b) Prove that :
V=2 r 0+ )
fag =S

B 4 BT, ”
v f(f)—rf(r)+f(r)- 6.7
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Unit-III (3&T3-111)

6. (a) Prove that the unit vectors Qr = ; 29 = 6 2¢ = (/t;
in spherical polar coordinaté system are mutually
perpendicular to each other.
fag #ifsg f& merHR *{cﬁ?{ ﬁc’rsnm yomeRt |
s Eiew gr—r ee—9 e¢—¢ TH-TH *

. RER T T
®) If wy, wu, wu; are orthogonal curvilinear

coordinates, then :

- o =
Or O0r Or
Ouy " Ouy " Ouy
and Vu,, Vu,, Vu; are reciprocal system of
«  vectors. i !

A uy, uy, uy TG FHEA W E A

aul auz 5u3
AR Vu,, Vi, Vu, T B IR gl %n 64,7
7. (a) Let

x2+y2

.
Show that u,, u,, u; are not orthogonal.

Al f&

U =xy, U= » U3 = 2.

)62+y2

u = xy, =

2
Tisy & u,, u,, u3:-ma?ﬁ“q T& ¥l
CH-187 (6)

,u3=z.

(b) Ifx=rcgse,y=rsin 0, z =z find Vr and

Vo.
qﬁx:rcos@,y:rsin 0, z=12z Vr 3R VO
d it 64,7
Unit-IV (G&E-1V)
8. (a If

> A 2 A 3 A
r=2ti+3t°j+tk,
then evaluate :

2 |d7 d%7F
I e X dt.
1 dt dt2
—r)=2ti+312;'—t3l/;,
T HeARA HIfT
_.)
2
J. d—rxd 4 dr.
1 dt dt2
(b) Evaluate :
N
[
C

where
- /} A A
[ =xyi+2yzj—92xk
ahd curve C is
- A A A
r=ti+t2j+ 0k,
where ¢ varies from —1 to 2.
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o b A :
f=xyi+2yz7j - 9zxk

IR T C, 7=t?+t2}+t3/2, %
 SEl t, -1 § 2 = e R 64,7
9. (a) Evaluate :

ﬂ (ax’ + by* + cz%) dS
S

over the sphere x> + y2 + 32 = |,
Heaiwd sifee
H (ax? + by? + cz%) dS
’ﬁﬁ?ﬁ;‘f{'{x2+y2+zz=l.
(b) Evaluate by Green’s theorem in plane for
‘ (j) [(cosxsiny—.xy)dx+sinxcosydy]

&
where C is the circle x2 + y2 = .

¢ [(cos x sin y — xy) dx + sin x cos y dy] =

C
foe wuaer & 9 W g0 gediwa #ifew, el
Cod x2 +y2 =1 % 62,7
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