TUTORIAL 2
Q1) Divergence of the three- dimensional radial vector field 7is ___ ?

Ans: 7 =xi +vyj +zk
Vi=Z- + 2422 =1+41+1=3

Q2) Compute ¢f(ax? + by? + cz?).ds over the surface of the sphere
x*+ y? + z2 =1,
Ans: By divergence theorem ¢ F.Ads = [[[V.F dv
Given F. A = ax? + by? + cz?
Leto = x2+ y? + z2 -1
Normal vector 7 to the surface ¢ is —
Vo=Ct+Z7+Zk)x2+ y2 + 22— 1)
4 dx ay] 0z y

=2 (xi +yj +zk)

| =

Unit normal vector =71 =

B

_ 2 (xi+yj +zk)
2V(x2+ y2 4+ 22)

=xi+yj+zk as(x*+ y? + z2=1)
F.A = F.(xi+yj+ zk) = ax? + by? + cz?
= (axi + byj + czk).(xi + yj + zk)

i.e, F=axi+ byj + czk
Now, VF= Z—xax +Z—yby+g—zc22 at+tb+c
By Gauss Divergence Theorem,
p(ax? +by?+cz?) ds = [[[(a+b+c)dv
= (at+b+c) V
Now, V is volume of sphere of unit radius

_ AT N3 AT
V—3(1) .

¢p(ax? +by? + cz?) ds = 4?” (a+b+c)



Q3) V = x cosy i +x2e?j+z sin®y k . Then the value of ¢§ V.7 ds over the unit cube
is?

Ans: we know ds = ds.7i where ds is magnitude and 7 is direction.

§V.ds = [[[ V.V dv(From divergence theorem)
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Q4) The value of ¢ 57. ds where 7 = position vector and s is the closed surface
having volume = V.

a) 5V
b) 10V
c) 15V
d) 20V
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5[[[V.7dV =5 [[[3dV =15 [[[ dV = 15V
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Q 5) If the vec

tor

F =By — ky2)a, + (kyx — 2z)a, — (k3y + z)a,

is irrotational value of kq,k,, k; are

Sol .

Ay
0
dox

3y —

a, a,
a d A A A
5 E = ax(_k3 + 2) - ay(+ kl) + az(kz - 3) =0

kiz kyx—2z —ki;y—2z

Q6) Find the curl of

V=x*yR+yz9 +x2

Sol.
X y 2
v) ]7_ i 0 0 =x(0 y(1 0 700 2\ — o ~ 24
V= dx Jdy 0z =Xx(0-y)—91-0)+2(0—x*) = —yXx —y —x°Z
x*y yz x
Q7)
F=G@-y2+y—-29+@z—x)z
Y
Find § F.dl X
Sol. §F.dl= [[(VxF).ds 5
X y k
Vxi=|2 d o | _ . R ) 3
Vxv=1]— — = |=2+D-yD+2z(+D)
d dy 0z
X—y Y—zZ zZ—X .
=Xx+y+72 X
1 2 3 X
AlSO,dS:dSZA

Jf(VxF).ds

1
=[fds=4+.%x2x2=6






