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B.Sc. (CBCS) DEGREE EXAMINATION,
- NOVEMBER 2023.

Third Semester
Mathematics
\ Skill Based Subject — VECTOR CALCULUS
(For those who joined in July 2G21 - 2022)
Time : Three hour's Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :

it If G b are functions of a scalar variable u then
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If 7 = xi + ) + 2k, [F|=r then Vr is
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(e im (d)
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If ¢, are scalar point functions then V(gy) =

@ Vy+yVg (b) V¢Vy

e (A Py
If VxV =0, V is said to be i vector.
(a) irrotational - (b) solenoidal
"~ (¢) variable (d) constant

If a vector field F is such that f = V¢ then [ is
said to be

(a) wvariable (b) conservative field
(¢c) parallel field _ (d) none

If f =2xi +yj +2k then Vof=

(@ 0 b 2

(e 1 (d) 4

If f:xf+yf.+azfé is solenoidal then a is

| ]
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8. The necessary and sufficient condition that
If o dr be independent of the path is

@ f=V¢ () Vof=0
: e :
= —_— (d VX){:O
9. By stoke’s theorem ”(V % f)~-ﬁds=
@ 0 ®  [fodF
C
© [Fedf @ 1
C
10. ”(fo)-ﬁds
(@ V By oN:
() 3V (Ao

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
110 ) I AR C are functions of the scalar variable
i, 'der_ive an exl?ression for %{Ax (f% % C‘D
Or
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12.

13.

(b)

(a)

(b)

(a)

' (b)

(1) Lt e xi +yj +2k, |F1 =r then show that
V(') =nr"tF.

() If Vg=5rF, find ¢..

If C is the circle x =3cost, y=3sint, 2=0
and ! -
F=(@x-y+2)i +(x+y-2")j +(Bx -2y +42)k
then find the value of J-f odr .

!

Or
Prove that V(-?—J = M :

W y*

If F=(x+2y+az)i +(bx-3y-2)j +
(4x‘+ cy+ 22)!‘5 is irrotational, find the value
of a,b,c.

Or
Find the directional derivative of

¢=x’yz+4x2® at the point P(1,-2 -1) in
the direction of PQ where & is (3,-3,-2).
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If C is the ellipse x-ﬁz_,,:;,
2

14107 a) z=0 then

2,2 22
find the value of §{b Jf i } ds.
ek

b2
Or
(b) If S is  the surface of the sphere
eyt +2t=1, evaluate
”(xf +2y) + SzE)- ds.
s
15.° (a) Ewvaluate where

jﬂv-ﬁ‘dv

F=x%+y*j+2% and V is the volume
enclosed by the cube 0 <x,y,2<1.
Or
(b) Evaluate j(e"dx +2ydy~-dz) by stoke’s
G
theorem where C is the curve x* +y% =4,
=2, :

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).
2
16. (a) Prove that Vf(r)= g f Z&f
ar? r ar’
Or
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18.

(b)

(a)

(b)

(a)

()

i, 0,10 are three mutually perpendicular

unit vectors whose diregtions vary with a
scalar wvariable ¢. Show that @', 0" are

coplanar where the differentiation is with

.respect to ¢.

() Provethat V:(VxA)=V(V-A)-V24.

(1) If V4= (6xy+ 20+ (8x" - 2)j +(3x2" = Mk,
find ¢. '

fogsh Or

Find  the d_irectional derivative  of

flx,y,2)=xyz+4x2? at the point (1,-2, ~1)

in the direction of 21 —j —2k .

Show that the integral of

F= (3x% + Gx_y)f +(3x% - yg)} 18 independent

of the path of integration. Find IF -dr along
s

the curve joining (0, 0) and (1, 2)-‘
Or

Evaluate IF dr where F—tyr +(x2+yh))

and C 1is the rectangle in the xy- plane
bounded by the lines y=2, x=4, y=10,
x=1.
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