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91580

B. Sc. 2nd Sem. (Math) (Pass Course)
Examination - April, 2018

VECTOR CALCULUS MATH - IlI
Paper: BM-123

Timme : Three Hours ]' . B [ Maximurn Marks : 40

Before answering the questions, candidates showld ensure that they
have been supplied the correct and complete question: paper. No
complaint in this reqard, will be entertained after examnation.
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Note : Attempt five questions n all choosing ene question
from each Section. Question No. 9 (Section - V) is

compulsory.
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9 1580-8450-(P-8)((2-9)(18) P.T.0.
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SECTION -1
qug - |

- o m

1. (a) Let a,b,c be three non-coplaner vector and a,b,c

be the reciprocal vector then for any vector r,
show that r - (;'i})ui' + (;f:)b_ ¢ (FE ¢ 3

A a,b,c A Be-wuEEE JoeT B oo a,b,¢ A

T B m B dr
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;: (b) Prove that :
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L (8) Prove that the necessary and sufficient condition

for & vector function f of a scalar variable t to

—

have gonatant direction is ¥ xd—f- =0. 3

dt
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fez difm & Foas B am sifRw &1 1 & 3=

. = df
i
(b) A particle moves along the curve x=3t7 -2,
y=2-t>,z=t"+4. Find the velocity and

acceleration at t = 2. 4

& BN A x-3t7-2, y=2-tz=t"+4 B
T A FE@ Rt =2 @ A a0 @1 B T

Fifo)
SECTION - Nl
oz -l

3. (a) i Fexi +y,; +zk and |;|.;r then prove that div
(r"’;)z{m +3p™. 4
o r=xityj+zk ® |rf=r B B #fw B

(:r’" ;)= (m + 3™
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(b) If r=axi +_1,r;+:fc and b is constant vector then
find curl (ﬁ - ;]r” : 3
o r-xi+y+zk W b Fraai® T ¥ A curl
[f?x ;)r" A BT

91580-8450-(P-8){Q-9)(18) (3} P.T.O.
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4. (a) Find the equation of tangent plane and normal to

(b)

the surface z = x* + y? at the point (1, -2, 5). 3

ﬁlﬁ (1,-2,5) 9 9= z=x° +_i,|r2 F e o gyt
wed 3 gHET B e Fifw

Find the values of constants p and q so that the
surfaces F‘.l"T qyz =(p + 2)x will be orthogonal to

the surface 43~y + 2z =9 at the point (1,-2,1). 4

Fraais P C | q P AR B A i forms =)
plequz=(pe2x RO, -2, 1) W i)
47y + 2% =9 & TP m

SECTION - Ili

g -l

5. (a) Find the value of curl of a vector function _f in
terms of orthogonal curvilinear co-ordinates. 3
TR FFeEn B & e I B [ @

it & 96 F a@ P
(b) f u=3x+4, 0= ¥-3w=z2+2 show that u, v,
ware orthogonal and find (ds) . Also find the
scale factors by, iy by 4

91580-8450-(P-B}{Q-8)(18) (4)
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6. (a)
(b)
7. (a)

' 91580-8450-(P-8)(Q-9)(18) (9)
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R u=3x+4,v=y-3w=2+2 0 Ramge & u v

waaig 8 T (4P & wa A B9 pEEsE
hy by iy B R BT i

Express the following vectors in cylindical co-

ordinates.
}’: xyi + 3yzf + (22 - 3;::}IE 4

et ¥l | I Pdns

f= _\'y; + _'i_g,.':} + (:: _t,.r:}IE # = #if

Prove that spherical co-ordinate system is self

rucipmcal. 3

foe #ife B Mo s awd e 2

SECTION - IV
avg -1V

Find the workdone in moving a particle once
round a circle C in xy - plane having centre at
radius 3. If the

origin and force field is

P=(2x ~dy + 3zp +(x + 2y - zp +(3x -2y - 5004 . 3

P.T Q.
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(b)

8. (a)

(b)
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I A B 3 WA AR xy TR AT C A
0F 9 T 3 T @ A AR W wd A oW
Fifore oft I &%

__f =(2x - 4y + 32+ (x + 2y - :}} +{3x -2y - 52k ¥

Varify Gauss  divergence  theorem  for
? = 2xzi yzi + 3yz k over the surface of the cube

boundedby 0<sx<2 0<y<2, 0522, 4'

}
0sx<20<ys<2, 0<2<2ZM MR F & T8 W
f=2xzi-y?)+3pzk ¥ T TEERw T W
A Hf

Verify Green's  theorem  in plane  for

cj(.ty vy’ )dx +x*dy, where C is the closed curve
:

of the region bounded by y = x,y = x*. 3
Jloy + 2 Jix + xdy ¥y W A A A

z
N T C y=x,y=x? a0 oz & & @62
% &

Using stoke’s theorem, evaluate

qe2x + 2y)ddx +(2x - 2)dy + (y + 2)dz where C is the
2

boundary of the triangle with vertices (1,0,0),

(0,3,0) and (0,0,4).

01 580-8450-(P-8){Q-9)(18) (6)
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-

) (d) Evaluate i[? r dr| 2
n{[?,.u 2y)dx +(2x - 2)dy +(y+2)dz 9801 C ©9 dt dtdt .
( : . e
d|- dr d°r
(1,0,0), (0,3,0) 37 (0,0,4) 383 wrg B & o 7 frpfe " T T
&
L]
() What is the greatest rate of increase of 2

SECTION - V ,
n=xyz" at the point (0,1,2)
) avg -V . (Y
B (0L Wi =xyz’ & 3 & sfemm T Fw & ?

9. (a) If Sis any closed surface enclosing a volume V

and  f=xi+2yj+3zk then show that (f) 1f r =xi +yj + 2k then find div r 2

-U?J.I‘ ds = 6V . 2

ot S agad V o f:r;+2y;+3:§ﬁm A
A smew 9= B A Rere B [[Fads=6v
5

o r=ai 4-_1;,;'+:§ A divr B o S

(b) Describe the following curve in rectangular Co-
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ordinates, which is given in cylindrical Co-
ordination P =3,z = (. 2
Pt @ & vl oo FRais A A R
o FRaE P =3,z = 0% Rar mn &

() fx=rcosB,y=rsin0,z =z, find VO, 2

afz x=rcost, y=rsinl),z =z VO F ma A

91580-8450-(P-8)(Q-9)(18) (7) P.T.O. 91580-8450-(P-8)(Q-9){18) (8)
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