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B.Sc. (CBCS) DEGREL EXAMINATION,
NOVEMBER 2022.

Third Semester
Mathematics
Skill Based Subject — VECTOR CALCULUS
(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks) -

Answer ALL questions.

Choose the correct answer :
1. The directional derivative of ¢(x,y,z) =1+ y3 + 23
at the point (1, -1, 2) is
(a) Bi+4j+3k (b)  Bi+3j412k

() 38i+3j+3k (d)  Bi+2j+2k

o

The unit vector normal to the surface ¢=C is

Vg
a) — A%
(a vl ®) ¢
2 v
() V¢ ' (d) Ve

If F=xi +yj+zk, then V.7 =

(a) 2 (b) 3y
(0 3 (d) 4

If the vector (2x,2)i +(dx =11y +32)j + (3x+m2)k
is solenoidal, then the value of m is

(a) 3 b 9

(¢ 2 d) 11

If /=x*-xy and C is the straight line joining

the points (0, 0) and (1, 1), then ff.d? s ——
c

(@) 1 b 0
(© -1 d 2
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If F=z(xi+yj+zk) and C is the straight line
joint (0, 0, 0) and (1, 1, 1), then [.dF is
o

@@ O ® -1
© 1 d 2
If S is any closed surface enclosing a volume V

and f:ax'i"+byj_'+czig, then H/_'.TLdS =
S

(a) (ax+b+c)V ®) 3V
© (a+b+c)’V® (@ O

The value of

O ey 03

aj]"xzydzcéydx is
00 '

4

a® a
P a®
TR

The value of I(Bx +4y)dx +(2x - 3y)dy, where C
c .

is the circle 2 +y® =4 is
(a) A4z (b) -8z
¢ 8« d) 2r
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10.

The value of H[(l + )z +(L+2)xj +(L+x) yE].dF,
i .

where C is a closed curve in the .plane
x-2y+z=11is

(@ 2 - ® -1
@ 0 L@ 1
PART B — (5 x 5 = 25 marks) |

Answer ALL questions 'by choc_)siﬁg either (a) of (b).

11.

12,

(@) Find the directional derivative of
¢=x+xy>+y2° at (0, 1, 1) in the direction of
the vector 21 +2j -k .
Or
®) If

(@) If A =axyi +(x*+2y2)j+yk is irrotational,
find the value of 'a’.

Or

.(b) Show that V%" =n(n+1)r"* where 'n' is a

constant.
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(a)

(b)

(a)

()

(a)

®)

Evaluate [T‘;.dF where F =yzi + xzj -k
C ’ .
and C is the straight line having end points
0(0,0,0) and P(2,4,8). '
Or
If [=3xyi-»%j, compute 'IF.(]F along
c

y=2x* from (0, 0) to (1, 2).

If A=curllF, compute ”Z.ﬁ. dS for any
g

closed surface S.
Or
Evaluate j j’ j V.FdV if F=x4%+y"j+2"k
‘f

and if V is the volume of the region
enclosed by the cube 0<x,y,2<1.

Evaluate Ixydx—xzdy by converting it into

o

a double integral. If is given that the

boundary of the region bounded by the line

y = x and the parabola x* =y.
Or

Ivaluate by Green's

theorem Ie"" (sin ydx +cosydy) where C

C
is the rectangle with vertices

(0,0),(7,0),(m,712),(0,7/2).
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PART C — (5 x 8 = 40 marks)

Answer ALL questions by choosing either (a) or (b).

16. (a)

Vg = (y+y% + 220 +(x +2+2xy)] +
(y+2220)k and if ¢(1,,11)=3, find ¢".

Or

(b) If F=xi+yj+zk and F=rf show that

17. (a)

(b

CQ) V@OF =) +3/() @) Vx(()F)=0.

Tind the value of ‘m' if

T = (6xy +2")i +(mx® —2)j +(Bxz® -k is

irrotational. Find also ¢ such that F =Vg.
Or

Show that

W (V.vyr=v

(i) (VxV)xr=-2V.
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18, (n)

(h)

19, ()

(h)

If [ =32 4 6y)i ~14yz] 4 2022l , cviluale

_[17'.([7' where € jn (i)
7

iocurve whone

parametric equations are x =4,y =4z - [*
(ii) slraight lines OA,ABBP where A in
(1,0,00, 13 is (1,1,0), O€0,0,0) and /I in
(1,1,1).

Or

Ibvaluale ”Z.il’r[.‘n’ over the surface S of

i
the region bounded by x*+y* =4, z=0,

z=38 il A =Axi -2y*] + 2l .

Verify (iausp divergence theorem
for [ =(x"* —yz')i_ ~9x*yi 42k over ihe
cube  hounded hy x2=0,y=0,2z=0,

Xed,y=a,z2=U.

Or
Verify Gauss  divergence  theorem  for
A =alx+y)i +aly -x)f + 2% taken over the
region Vobounded by the upper hemisphere

2% 4+ 9% 4 2% = a® and the planc z =0,
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20, (n)

(h)

Verily Chroen's Lheorem for

J'(H,r.“ Hy“Yelx 1 (Ay ~Gxy)ly whero € in the
"

houndnry of the region 1 enelosed by Lho
paraholan y = 2% and ¥* - x,

Or
Verily Stoke's theorem for 100 y* 1 yj - xzli
over Lhe upper hall of the surface of the
sphere &% 0 y% 4 2% a2 00,
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