—— 3.C.No.—2009203

B.Sc. (Hons.) EXAMINATION, 2024
(Main)
(Second Semester)
MATHEMATICS
BHM123

Vector Calculus

Time : 3 Hours Maximum Marks : 60

Note : Attempt Five questions in all. Q. No. 1 is

compulsory. All questions carry equal marks.
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1. (a) Show that : | 6

Pxdaxi)+ jx(ax j)+kx(@xk)=2a
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(b)

fkae &
Ix(axi)+ Jx(axj)+kx(@xk)=2a

Given G=2/-j+3k, b=2i+j-k and
c=1i+ 3}'_]2, Find the reciprocal triads

a',g',a' and verify that : 6
la b é]la b &]=1

e ™R G=0-j+3k b=2f+j-#

M ¢=i+3/—k | gohH T a.b,c

la b clla b &]=1

The necessary and sufficient condition

for the vector function j of a scalar
variable ¢ to have constant direction is

. df”
X--*—-:O_
/ dt
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(b) Show that if G,b,¢ are constant vectors, |

then 7=ar’+b%+¢ is the path of a

particle moving  with  constant

acceleration. 6 |

frmmu fF af G.5,¢ Ter @fw €,
Gt2 + b +¢ Tor wo & @y TfdE

3. (a) If r=|Fl, where F=xi+y/+zk prove

that : ]
V/(r)xF =0

afg r=|F, T8l F:xf+}j+:/€ g

fag =T fF 3
V/(r)xF =0 \
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(b) Find the constants @ and b so that the

~ 2 .
surface  agx“ —byz =(a+2)x Wwill bhe
1 | to tl face 442 4 -2
orthogonal to the surface 4y2 4.3 _

at the point (1, 1. 2). 6
feRid ¢ R b I@ FIC @FF T9e
ax’ —byz=(a+2)x W3 (1,-1,2) W

HE 432y+7° =4 & (AU o=y

=l
4. (a) Show that : ]
. f(r)FJ 1 d 5
d _ . y
IV[ - e (; f(/))
fcarst f&
. f(r)f"} 1 d g
d = .
1\{ - e (1 f(r))
(by If g 1s a constant vector, find
curl(Fxa). 6
s 4 W ferR daX B, @ curl(F xd)
A aife |
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Feansform the function /= pé, tpdy from
cylindrical to Coartesian co-ordinates, 6
waer [ = pé, ey, ) AR W el
e W sRlan |

Express the veetor i 2y yzk
spherical coordinatcs. 0
AT 2y yzk e e
A erad Ife |

Express the velocity v and acceleration

of a particle In cylindrical  co-

¢

a
ordinates.

w FwU B AT g @ G
R FRwE H oAw eI |

If p, ¢, z arc cylindrical co-ordinates,

show that V¢ and Vlogp arc

solenoid. 6
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7. (@) If A = 2xpi + (x? _yz)j, evaluate the
line integral of A from the point (0, 0)
to (1, 1) along the curve 32 = x. 6

afg Z\=2xyf+(x2—y2)j, TH 2 =x &
sew 43 (0,0) ¥ (1, 1) 9% A =
W@ AT W AE [ Caiti

(b) Evaluate ” fAdS, where
S

—

f=yi+2xj—zk and S is surface of the
plane in the first octant cut off by the

plane z = 4, 6
[[Fhas, #1 =@ wm #Af e
S

fzyf+2xj-—zl€ E>ﬁ'~[81';'=|"=fl'=rz=4 LY
T T TE TeF e wt waw @
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8. (a) Show that :

4‘!(13?’\4!.(1'? = - Lf\gf\“q)_df:
C C

ﬁ'@TSﬁ f&:
i(ﬁvV\de = - g§\|rv¢n.df
C C
(b) Evaluate by Green's thcorem

‘f (cosxsiny - x1) dx +SIn X €Os vv.

where C is the circle x= = =~ . 6

T & WHE

(f)(cos xsin y—xy) dx +sin x cos yay.

2

a0 WegiEa wifwe wE C gu %t
=121

Define reciprocal system of vectors.
Sex H URERE Wonell & ieiud
Fg |

[ )

(b) Show that div/ is zero it /s
constant. 2
ﬁ@lsf{\ ﬁ‘?ﬂ%{ f i € dl di\'_;"—'
T4 © |

.‘I
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(¢} Show that ¢
Curl grade ¢ =0
foagu @
Curl grade ¢ =0

() Define circulation of 7 around the

curve. 2
aF & WR SR 4 & uREE
uftwifya sifST |
(¢)  Show that : 2
i .dr =0
C
feare f&
.dr =0
C
(1) State Green’s theorem. : p/

¥ &1 g Fasd |
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