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King Fahd University of Petroleum & Minerals 
Department of Mathematics 

Major Exam II 

The First Semester of 2021-2022 (2111) 
Math 3002 

Time Allowed: 120 Minutes 

Name: ID#: 

Section/Instructor: Serial #: 

Mobiles, calculators and smart devices are not allowed in this exam. 

.Write neatly and eligibly. You may lose points for messy work. 

Show all your work. No points for answers without justification. 
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Total 75 
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Q:1 (10 points) Let A = â, - a, +3 a and B = -24,-a +3 a 

() Transform B into Cartesian coordinates. 
(i) Find A - B at P(,y, ) = P(0,3, -1) 

ii) Compute the angle between A and B at P. 

(iv) Find the scalar component of A along B at P. 

A 

B (2.ca4 +3ih) ay(-234 4>4) ay +z 

ad PCo,3,-1) * 

oz aay +3az 
A- 

OR 

P(3-1) in yndical Courdinahes 

B C-2.c+8n)a +(-38+t)oy +3 dz 

A- 
2 

CA C) o =Ca 

i The CalaY Comp oman a ang B a P 
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Q:2 (8 + 4 12 points) (a) Let V(x, y, 2) = a'y* sin(32). 

() Find vV at P(2,v, z) = P(1,-1,0). 
ii) Calculate the directional derivative of V at P in the direction of Q(z, }, 2) =Q(2,0, 7). 

VV 

V ) 3 @z 

di Pa 2,0, - <\-,o 

Pa 
3 

2t 

(b) Let A =°y 6, - y a,. Find S Aedl , where L is the line joining (1, 1) and (2,0). 

Equokion ine Jeining CL) amd (2,e) 

A.= yx-}dy) 

(2-) d - (2-x)-x)| 

21-x +2) dx 

-
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Q:3 (10 points) Use Stokes's Theorem to evaluate f (: e) da + (ry) dy + (tanly) dz, 

where C is the circle defined by r* +y = 9 (orientation of C is counter-clockwise as viewed 

from above). 

Sal E 2 

xE 

T)ax - (o - 13 )oy + (o)az

. =SSr¬).aaBStoes Rem 
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Q:4 (10 points) Let D be the region described by the spherical shell 

1<r< 2, <0< ~ <d< Use the Divergence theorem to find the outward flux 

of the vector field A = r coso a, +r sin6 ao +r" ap. 

Divevaence +Ren E. 
S 

(7 r caa+) + 2(n.TSi)

3 Cadd + a Ca 
dV ins d da d 

Ah 

Ca +2 Ca) he dr da dd 

3Co i + 1n do )do do 

l3 h 

3(p (a 
4 

+ 1| 33(- (4- 

(-n) +] 
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Q:5 (13 points) Let E = 4 p sind a, + 2p coso a, +2 z2 a, be the electric field on a certain 

region of space. 

(a) Verify that E is a conservative ficlel. 

(b) Find the electric potential V. 

(c) Evaluate J.0.-2 E.dl. (indicates all points are given in cylindrical coordinates) 

A 

az 

3 
4S oic 

C-)d - f (o -o) a + Ca fast-+f asd )az| 

E a censevvaive Held.

) VV 

ass ar^as t GC) = - 2^cas 

GaC) = o GC )= HCz) 

+CT) O 

HCZ )= - 

3 
C 

V a >n - 2z3 +C 

C vC, -2)= 

= 2) C16)(a) -2 - +C

Cr3) 

-38 
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Q:6 (10 points) A point charge of 4 juC is located at (2,0,0), while the line y = 1, z = 3 

carries an uniform charge of 7 C. If the potential at A(0,4,3) is V = 17, find the potential 

at (0,0,0). (all points are in cartesian coordinates) 

Do3) Aa4,3) 

V Va +VL 

4TeY 

(o,,) -(2,,|: 2 

C+)- (o,139|= Jo 

Y-Co,3)-(2, p 

IA (+,3)-(e1,a| = 3 

] Hence Vo-VA

Vo=I7 + 4 eo) 
No 
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Q:7 (4 + 6 =10 points) (a) Find all solutions of the equation z' +1 = 0. 

Y-1 = ^n= 4 

wRCA (* )+ i AnT:2R ) ,A-6,,2,3 

-

= Cu 5 +i Sn 5 = -

-

(b) Sketch the complex region that describes the intersection between 

3-4i| <5 and 0< Im(2) < 4. 

7-3-i 45 oen disk with center (3,4)and radius 5 
aund4 

TmCE) 4 he aion 
bounded by = o ad J:4 

4 
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