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Q#l:
{(a) Calculate the divergence of the following function:
¥ = y2i + (2xy + 22)j + 2yzk

(b) Check the divergence theorem for this vector function using the cube in Figure 1 as your
volume,

0) VB 217 »—G%W?f)f'a(”ﬁz) N
ok Y -

i i

- o4 Q)L'f'pél-; QZf}ﬁ W 4 y

[

Figure 1

) dﬂ/dzxjw& Wesren
[(9-9)9r - fi-dn
L f[@xery)budy 2o = /// 2 iyl z/afézmi

7’9/7_ £ £ 2 =
%%Lzﬂf%géé s ﬂ//ﬁ*”*ﬂ(

2 (;Z}Lx 2x 2+ (D/Lxuag@ |
R-H 3= J&V@&h Vd&‘\-f/!/o{g‘l-f/ Jﬁf/lj'dﬂ\/n-
/l/ dﬂa’}] {l/ dx 4> (—))T/V d‘/d%b+/ 474%(%)

Yo 2 "y .

*‘/v-d;gd;l(-*Z) + / ';-"-”(47L

VD*‘,C, '/:I 2. N



@4l (1) Goutued
RHS / /@:ﬁ 2%) dud» '5//2*{#*67 bud> -fi ; ?/a/%

o
i Jeo W ysz

")//Ty"’cﬂ/db %’/Z;j‘; de//%;ﬂ Y ,{,(,47
V220 Vi
2:2

if/)(w

13/'/'5.:(&7.’& 25_3‘)( ke PO .
Zellt W%Hﬁ[ }/%%;ﬁ%ﬂ’”
>

L L2
ﬁﬁ%Lf ,—g-ﬂ /""?—XDALL‘ z
;/& :2{ }27{0 _gx?t/Zé,f— ')_x?z/\'—(z’;)uzz
2 -
= 2Tt %)XZ, -0-';/(+L3.’)}L (}sz» °+ML723‘
2
_ ¥
e [ﬂafﬁ/’(‘/{,,//’é-,-/é :@
3
RHS= LH-S



King Fahd University of Petroleum and Minerals - Physics Department
PHYS305 — Electricity and Magnetism | — Term 211 — Fall 2021

First Major exam 11 October, 2021 (Time 2:00 hours)

Q#2: {a) Calculate the curl of the following vector function:
D=xyl+2yzj+3zxk

(b) Check Stoke’s theorem for this function for the square shown in Figure 2.
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Q#3:
(a) Evaluate the following integral: [ e™" (_V.. r—’;-) dt ; where V) is a sphere of radius R centered at
v

the origin.
(b} Prove that following function is not a possible electrostatic field:

E = 2xyl + 4yzj + 6xzk
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Q#4: Find electric field a distance z above a circular loop of radius r having a uniform linear charge
density A as shown in Figure 3. Check your answer for z > }!"and at the center of the loop in the plane
of the loop.
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Q#5: Find the electric potential due to a uniformly charged spherical shell of radius R as shown in Figure
4. Check potentials for z > R and z < R. Take potential at infinity to be zero.
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Q#6: Find the energy of a uniformly charged spherical shell of total charge q and radius R.
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