King Fahd University of Petroleum & Minerals
Department of Mathematics
Math 333 Major Exam I
The Second Semester of 2023-2024 (232)
Time Allowed: 120 Minutes

Name: ID+#:

Section/Instructor: Serial #:
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e Mobiles, calculators and smart devices are not allowed in this exam.

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

e Show all your work. No points for answers without justification.

Question # Marks Maximum Marks

1 16
2 8
3 8
4 14
5 12
6 14
 § 14
8 14

Total 100
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Q:1 (08 + 08 points) (a) Find a vector function r(t) that satisfies the conditions:
r'(t) = (6,6t,3t%), r(0)=(1,-2,1).
(b) Find the length of the curve traced by r(t) = (2cos(t), 2sin(t), 3t) on the interval 0 < ¢ < 3.

Sal 4ee) ek jw‘(,\)dk
\Y LG, Ex, 3374

= <6;\+c‘,’s}+c;,) 3 et
e A -2 48 PR U B ey <o+c1)o+gg/o+c3>
= C=l, ¢=-2; &G}

FOVE LT, Wi 85y

AR
& S““""““"t

/ at
E J (-2 p03)  Laeat) )

Thun

—

(¥ e ot

:gf"‘rﬁ”a*
. 1)



MATH 333 EXAM I (Term 232)

Page 3 of 8

Q:2 (08 points) Find the directional derivative of f(z,y,2) = z2y%(2z + 1)? at the point
(1,—1,1) in the direction of a vector v = (0, 3,3)
Sal®

2
Nfexyz) = <2afazor, 2%y azny, 2 DY 2@z

ViQ,-1,1) = <13, -18,\27
wot vedor = ;\_Z__.- = U,_;’_B.L_B._?—
\\—\7\\ 4-—]_8—-
= (o,\}l)
R
T b v 8 EUEIS

1

(13,8, 4.'1’_1_3__-17—
I
".._g_, = - ?)ﬁ

\pY

i

Q:3 (08 points) Evaluate [ zydy — y?dz, where C is given by z = 2t,y = 31>, 0 <t < 3.
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Q:4 (14 points) Consider the conservative vector field F = (¢?*, 3y?, 2ze?*) on a certain region
of space.
(a) Find a potential function for F.

(b) Use the Fundamental theorem of line integrals to evaluate f((flz 113"? F.dr.
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Q:5 (12 points) Use Green’s theorem to evaluate ¢ zy*dz+ (zy+zy?®)dy, where C is the bound-
C
ary of the region in the first quadrant determined by the graphs of y =0,z = y%,z = 1 — %
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Q:6 (14 points) Find the flux of F = (0,0, 2) out of the surface S bounded by the paraboloid

z =2 — z?=y? and the cylinder z? 4 3? = 2.
NOTE: Do not use DIVERGENCE Theorem.
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Q:7 ( 14 points) Use Stokes’ theorem to evaluate §,F-dr, where F =< z+2z,y—z,z+y >

and C is the curve of intersection of the plane z + y + z = 1 with the coordinate planes.

(Orient C to be counterclockwise when viewed from above).
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Q:8 ( 14 points) Let F(z,y,2) = (2% 1% 2%). Use the divergence theorem to evaluate
JJ (F - n)dS, where S is the surface of the region bounded by the sphere 22 + 3* + 2* = 4.
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