King Fahd University of Petroleum and Minerals
Department of Mathematics

MATH 333 - Exam 1 - Term 212

Duration: 120 minutes

Name: A NSWe IL {’(Ejﬁ/ ID Number:

Section Number: Serial Number:
Class Time: Instructor’s Name:
Instructions:

1. Calculators and Mobiles are not allowed.
2. Write legibly.
3. Show all your work. No points for answers without justification.

4. Make sure that you have 9 pages of problems. (Total of 8 Problems)
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1. [4+4 points] Consider the vector function 7(t) = cos(3t) 7 + sin(3t) 7 + 2¢% k.
(a) Find the length of the curve traced by 7(t) for 0 <t < 3.

(b) Find parametric equations of the tangent line to the curve traced by ()
at t = 7.

\
/ = 7 =
(@ F(t) = -3 siGt) T o+ 2Ces3t) Y43t K @

3 3 - g
L.: J \\PI@) N dt = j \)7q Ci(3) 4G Cos BEI X9
] . 0

(l

b Fmo=-tFel L2T R, FLD = o
The Par metrc @?%w+‘0“’ wﬁ +LL 'bcmaevd' Line ave
Q
= =\
x = —|lt+to% —

Scanned with CamScanner



2/9 Term 212, Math 333, Exam 1

2. [7 points] The temperature in a certain 3 dimensional solid is given by
T(z,y,z) = 22° — 3(2 + ¥*)z + tan~'(z2)

If a mosquito is located at the point (=1, 1, 1), in which direction should it fly to
cool off as rapidly as possible?

= N\ 6 z)'i
oo = L%+ —22) T+(-9

VT(“?U'): (é"" -

| A\
L \%
e .
+(é’3‘3ri-{—|
- =2 \—;Z @
- V3 i -6y T =
2

_W"L moﬁiuﬂ‘o S)’laqlcjﬁ/j v Hw J3NQ+7L0V1 »}é

T 00, bhat g, o e live o "g

L
<—l§/7 +é 7+’2’:>

7 @ %

Scanned with CamScanner



3/9 Term 212, Math 333, Exam 1

3. [10 points] Find the work done by the force
Flx,y,2z)=zi+ 22— yk

on a particle that moves along the segment line from the point (2,3, 3) to (6,4, 5).
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4. [24-6+3 points] Consider the vector field

ﬁ(.’[,y,Z) = (2 -Cz);+ (2.”- 1)5’*‘ (2—1‘82);“:

(a) Show that F is conservative.
(b) Find a potential function ¢ for F.

(c) Use part (b) to evaluate the line integral fcﬁ - dF where C is any path
that starts from the point (—1,1,—1) and cndig’t (2,4,8).
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5. [9 points] Use Green’s theorem to evaluate the integral
f ¢ dz + 2tan"' zdy
c

where C is the triangle with vertices (0,0), (0,1) and (-1, 1) and oriented coun- %
terclockwise.
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6. [10 points] Evaluate the surface integral

//22: ds,
s

where S is that portion of the sphere 22 + y? + 2? = 25 that is above the region
in the first quadrant bounded by £ =0, y = 0 and z* + 3* = 16.
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7. [10 points] Use Stokes’ theorem to evaluate the integral J[s(V x F) -1 dS,

where . . .
F(z,y,2) = 2zyi+yzj + ytan ' (z°)k
2
and S is the portion of the paraboloid z = ? + %—, for 0 < z <1 in the first

octant.
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8. [10 points) Use divergence theorem to find the outward flux JJs(F i) dS of the
vector field

F(z,y,2) = (2zy +sin®2) i + (22 +92) 7+ 2%y + cosz) K

through the region bounded by the surfaces z = 3%, 2 =4 — z and 2
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