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King Fahd University of Petroleum and Minerals
Department of Mathematics and Statistics

MATH 301 - Exam I - Term 162
Duration: 120 minutes

Nurr.' Soluhcn ID Number, U
Section Number:

Class Time:

Serial Number:

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 7 pages of problems (Total of 7 problems)

Question
Number

Points Maximum
Points

1 6

2 13

3 10

4 16

l) 10

6 10

7 10

Total 75
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117 Math 301.162, Exam I

1. [6 points]Find parametric equations of the tangent line of the vector function

r(t):li*coslj*sintk
att:r13.

' ?^raw\o*'ric €ryuoh 'nt '=

xL+) -

Jtil =

2&) =

4"t
+- f*
Z+ *L

r)(t\ =

,'(2)
l/-Ei n*t*sL>

.Ipf

1r{

trL

1rd

rr{

L*



217 Math 301.162, Exam I

2. Let f (r,A) : sin 2r cos g.

a)[L0 points] Find the directional derivative of / at the point (zr/6,2r/3) in the
direction parallel to 3 i - 4j.

A"J, ll Si-Ul, = 5 , -f7.,*,',t tl = +<3/-'t> A

b) [3 points] Find the direction in which the function / increases most rapidlyat the point (r/O,r/J).
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3. [10 points] Evaluate the line integral

I"n' - a\ dr * rv d,v,

where C is the path given in the figure.
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A. a)[6 points] Show that the line integral

(2,2,2)

ry2dr + (*'a + az') dg + y2 z dz
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5. [10 points]Use Green's theorem to evaluate the closed line integral

$ "" 
d,r+ ln(1 + 12) dy,

Jc

where C is the triangle with vertices (0,0), (1,1), (0, 1).
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6. [10 points]Let F(*,y,2) : ri+ ryz j * zk and 5 be the portion of the plane
z: -2tr *6 within the cylinder 12 +U2:4. Find the flux of F through,s.

Flutt = F.ndS 2 o\s#

A*,

\l.ta h^J

1ltc4,

L.t g

v9=ffin

o'.

n

J
s
n (\!t?) = Z+ ZtL- 6\

i -t-h"

ds =

Surfa ce S:

l+ (*'* +;

/ = fcr,)) :-

dl,-- 6 dA

2itls#= 1A*L>

2ilsa

----J{s

z{+ 6

d?
xJrr-2*+6)'

12, o,I)
at'tls

ITTE
=r#

f \*x- =
de

I (r,
A

J6
A

6rT

dn

(z)" = 21 7( t

2ots#

L->
x



Math 301.162, Exam I

7. [10 points] Usc the divergence theorem to evaluate the flux

rf
J J '. 

nds.
s

where F(r,A,z): y2ri+ 4re' j+ rzzk and S is the boundary of the region D
bounded by the cylinder 12 + A2: 1 and the planes z : I and z:4.
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