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MATHEMATICS
Paper : MATSE402L2v
( Vector Calculué )
Full Marks : 50
Pass Marks : 20
| Time : Two hours
" The figures in the mafgin indicate
Jull mqus Jor the questions.

1. Choose the correct option : (any five)

1x5=5
(@ a x(b + c)+3x(Z+ZJ+Zx(; +ZJ is
equal to
i) 2 [abq]
i) 0
i) 3
(iv) None of these
Contd.
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(b) The area of the parallelogram whose ' (i) . 3a
- adjacent sides are 2i-3k and 4 j+2k iv) 0
is DN
(e) The value of Curl r’is
6 214 | 0
(ii) 4\/IZ ‘ (ii) A
(i) 1614 - (@) 0
o e iv) None of the above
(iv) V14 ‘ ) )
(c) The value of p such that the vectors () The value of div (;’ % ZJ where Z is a
(i"‘ 3j -2k), (2i‘j "'~4k) and constant vector is
A A A - 4 - ',. | . (l) a
(31‘4'21' +Pk] are coplanaris - (i) 2a
0 2 (l.ll) -2a
i) 4 (w) O
S - . S ¢
() 8 ) (g) If v is a solenoidal vector, then div v =
(iv) 10 9 0
A A A A A . A 0o
d) ix(Zxi)+jx(zxj)+kx(;ka= (W) 1
| (ii}) 2
() a | , (iv) 3
(i) 2a t :
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(h) The vector differential operator is

i) Ve=itwj2trk—
x Z

) A=i2+jlikl

O0x "0y 0z
S A N AR
V=i—+j—+k— -
(iii) i ox +j 2y + o
2 9 9D
w V=—+4—4—
(w) 0x 0y 0z

(i) A vector whose divergence is zero is
called

(i) Solenoidal vector
(i) Irrational vector
(iij) Polar

(iv) Axial

_)
() 1fCurl a=0, then @ is
(i) Solenoidal
(ii) Irrational
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- (i) Polar

(iv) " Axial
2. Answer any five of the following <A;ue‘stions :
2x5=10
(@) . Prove that
b oo 3o 5] [
[axb, bxc,c xa]=[abc]
(b) Show that the vectors
- - - - - -
a-2b+3c,-2a+3b-4c and
- - .
., a-3b +5c are coplanar.
- A A A ) -
(c) If f=x%zi-2y%2? j+ xy’zk, find div P
- and curl'})' at(1,-1, 1). |
(d) A particle moves along the curve
%=t3+41, y=12, z=2t+5 where tis the
time. Find the component of its velocity
and acceleration at t= 1 in the direction
i+ j+3k.
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> > nt 2 - -
(e) If r=a.e™+be™ where a and b are
the constant vector then prove that
d27'2 _ n2r2
dr ‘

- - -
(/ If f and g areirrational, then show that

- >
fx g is a solenoidal vector.

A

0 16A=(2- )+ (o ysins)

-—)
PA_ A

Oyox oxoy’

A
+ x2 cosy k, verily

Answer any five of the following questions :
Sx5=25

(@) Show that ‘ }
- - - - - - - - o
ax(bxc)+bx[cxa)+cx(axb)=o
R . ) .
(b) Ifr=(acost)l+(asint)j+(atant)k

- 2—)
find —dlxd r
dt dt?
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2—)

. . d°r
(¢) Find r from the equation, =at+b,
, dt?
> dr
given that both r and —— vanish when
t=0.
- -
d?|=>dr d?r
. r .
(d) Evaluate ) RATay
(e) Prove that:
(2 - - - -
dw(fx g]=g .Curl f-f .Curl 9.
() Prove that:
' > o | - -> >
div[(r x a) X b] =-2b.a
| (g If 7 = grad (x3+y3+zs—3xyz), then
) - o
find div f and curl f.
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(h) Prove that :

5 o e
Curl uxv|=udivv- vdwu

+ (3.V) u -(Z.V) v
) Prove that : V2£(r)= f"(r)+% £1(r)-

4. Answer any one of the following : 10x 1=10

> - -
(@ If r =acosot+bsinot

show that

R - d2—>

rx—=ma x b and = —2
ar a2 o°r

(b) Prove that :

v2(ov) = ¢V2\v+2V¢Vw+\vV2¢

(c) Find the value of constants a, band cso
that the directional derivatives of

o= axy2 + byz+q22x3 at (1,2, - 1) has
a maximum magnitude 64 in a direction
parallel to z-axis.
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