
King Fahd University of Petroleum & Minerals
Department of Mathematics
Math 333 Major Exam I

The Second Semester ot 2023-2024 (232)
Time Allowed: 120 Minutes

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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Q:l (08 + 08 poinrs) (") r,TriyiSlrfilji: 
:t3]iil,.1TTs 

the conditions:

(b) Find the length of the curve traced by r(t) : (2cos(t), 2sin(t), 3t) on the interval 0 1 t 1 3r.

>dr19) ^r(t)= I-Y\(i)a[
= I (G,6+)jf)J+

= 16 *+ er ., 3il+ a, , *= + Cr)
-f,Co):1\,-1 l> = (o'tc1 so*!e, <.r-tCa)

+ 9=l r L)='2, ct= I '

Thr^x T(*)= (G*+\" ?*?-a,P+t)
3F

Lt) !: I11zr1r>)'lJt
o

d

= f3n J-Z#;;5lfi 
Jt

d

= lro J-16- Jt
d

e^ xt.J
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Q:2 (08 points) Find the directional derivative of f(a.,y,z) : n2U2(22 * 1)2 at the point
(1, -1, 1) in the direction of a vector v : (0, 3,3)

sJ'' -vf ca(,!,Z) = (ar;?1aztrir 2*?H(?z+r)1, " 
f f '(rztD

Vf(r,-1, l) = (tB, -\8)\a>
r.nl w<*or = i:- = !D,

\\v l) ]lE-

= Ill2t-;
,\

Do$ = 9f (r,-t,t) ' u

= ( )Br-\8, t>'7' {)}
J2

= -L =-3Jt
Jz

Q:3 (08 points) Evaluate I *yda - y2dx, where C is given by r :2t,g =3r3,0<, <3."z
r=?) , H=3t"

Ja,xJt J'e= 1i*Jt

\ -f r1- 1x lr
C

= [t[,rnrt.f )'t *2 -rE +6 I u
JL

"}=o ^

= \"*t *6 Jt
i=t -., r1

1t
= ?czI

--1



MATH 333 EXAM I (Term 232)

+z

4 cr,?, z) = x caz

(b) { cr-r,'[nts)
{ (r,2r,[n3)

= :c 3z +XB +H(z) aL
= ?xeeE +'o + Hrcz2= ex€
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Q:4 (14 points) Consider the corservative vector field y: : (c2' ,3A2,2rc2') on a certein region

of space.
(a) Find a potential function for F.
(b) Use the F\rndamental theorem of line integrals to evaluate l,!1f;lifi f a".

(o) Let + bt- o F.l-"\J [.n.ho"l SuchJhoi ? = q*

< d=, 3t1, e',t Jz > = <+,.,+r ., +*>

+ {^ = .lE , *, = 3Xl, 4z = x:r exz

J,

Tn\ ' is -' Fo a) o* t'r=
+cx,x/z) = )Q e*'+ *("^t.],

?f = o+GrcY'*) =3!*
''a a G,.,ut!'t)= 3Hl

a et),2)= f +Hcz)

d(z)=o
HCz) = C

+Y3' xln? .r .,\t1 =lo-l<+l=
= L'Js'*e3 ' \e+B =i6

FunJor,.qnlJ {\tc-'eo

\5 a; = +(s) -+cA)
= 3e -\o
-- \6
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Q:5 ( 12 points) Use Green's theorem to evaluate $ lul d.x + (tu + ru2)dg, where C is the bound-

ary of the region in the first quadrant determined by the graphs of y :9,, = y2,x :7 - y2.

S.I 1 G,..,,,rs {hqc.r<m $ trr+GJJ = ffe.c_pJ)JA
C-6

P-- tut3 , Q= 1tr+x12

OX=al ex= t*11

$ ! ,, r)c + 1r1*rf lJ;
c

= f[U-rrf)rA
lr

= I l:an
.R, .,2J= t_J

= [" I ldxdJI r^
5=o x=J ^ q\

r- l-J'
f", ['*.lJ ,)

5'=. 
t- -x=J2

t-

I" Lr-el'lr)l=' q2 Y+ lh= i- =1.
| -L

=-LB

* = t-J?'J 2

354= )

u- + J-J- * J->-
F,is[ 1u'Jr"n] J-L

,t-=-f 2
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Q:6 (14 points) Find the flux of F = (0,0, z) out of the surface ,9 bounded by the paraboloid
z : 2 - a2 +U2 and the cylinder c2 + a2 = 2,

NOTE: Do not use DfVERGENCE Theorem.

s& L.h ?C)9y,2) = x2+ J? + A-2
vt = 1tx'?\rl) t l\sn\\ =

11vflll at-tr..ri = ffi,
Nosz / = .g -13-52

Zx = -?x' -ZJ=-e'J

ds = J-IT;G"+J) dA

F-Iqx= JSF'i Js
S

IJzrn
'R

I I c r-*-9)rA
uiTlr-o)'zdrro

- 
"'?:1,,- *f

o

= an l:-r1

= ?7(

I++r2ltj2
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Q:7 ( 14 points) Use Stokes' theorem to evaluate $, F.dr, where F :< r+22,y - z,r+y >

andCisthecurveofintersectionoftheplanex+U+z:lwiththecoordinateplanes.

(Orient C to be couuterclockwise when viewed from above).

S-l:

P-lone'. |= \-a-Y
] cr,s-z) = T

!l= (

iih
?a2>x ?y Dz

xr2z Y-Z a+)

1+1, - (l -r)ro) :

+)r?-)
t,t..t),, \lv3\l= J5

(2rlro)

ril=vx=<\,,\,t>rr - lFsl) -F
-Ax= -\,73=-), JSt

skhJ i{e-axr,. $f 'ol = 
{

JA

rE )R as

t [ 2+] . -lE JA
'd -6

:J J;NR t-"(

3 l' J J)rr
rlo $o

i l' (r-x)d)t-I V I1--o r-_. ._2'l' D. I )C-;- 3 l"- >)
c)1

':)-a.P.
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Q:8 ( 14 points) Let F(a,y,z) -- lr',y3, r3). Use the divergence theorem to evaluate

l/ (F . n)dS, where S is the surface of the region bounded by the sphere ,2 + g2 + 22 : 4.
s

{[,F; ).t = JJJ(v.F)rv
SD

1

f 5l- i,).,dJ d4dc!
--.- I5) o

'il aA

z,t t-**] L"f"
5-o

Z,y L-*n+c'o]'eI

tDi v"-r6n cq *t'.,eo""o

v,F s lCt2nSt+*)

J [-f c'.F )dv = J JI3 c:'2+52+?])dv

-DD

= i iJ 'Jt -f?'>''.+df r+do

OtG, 4:o 0

2A -^f'\ [3:-]JL
S=o *to

5

= l?A , e5
5


