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

MATH 301
EXAM 1

2016 (153)
Saturday, July 30, 2016 Allowed Time: 2 Hours
Name:
ID Number: Serial Number:
Section Number: Instructor’s Name:
Instructions:

1. Write neatly and legibly. You may lose points for messy work.
2. Show all your work. No points for answers without justification.
3. Programmable Calculators and Mobiles are not allowed.

4. Make sure that you have 8 different problems (8 pages + cover page).

Problem No. Points Maximum Points

1 10
2 11
3 12
4 16
S 12
6 9
7 19
8 11

Total: 100
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Ql. Let G(x,y,2z) = x*272 — y?272. Find the directional derivative of G (x, y, z) at the
point (2,4, —1) in the directionof v =i—2j + k.

DVG)':: VE. vy (2)

N ———

lvi
VC_—(

-2
2 ~ -
T, 2J Zi - 223/,7_33) ) (2)

= ( 4, -9, _;4) (2)
o 1) @

Vg(?/ 4/"')

X s |
vl vz



MATH301-Term 153 EXAM | Page |3

Q2. Find the length of the curve given by r(t) = e‘ cos 2t i+ e'sin2t j+e‘ k,0< t < 3m.
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Q3. On the unit sphere, the gravitational attraction force between a mass m, at the origin and a
mass m; at the sphere is given by the vector field F = —¢c(yzi+xzj+ x yk) where cisa
positive constant and (x, y, z) is the coordinate of m,.

i) Show that F is conservative.
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i) Verify that @(x,y,z) = —c xyz is a potential of the vector field F.
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the work done by the force F in moving a mass m, from the point
111 s
A(E’E’ﬁ) to the point B(1,0,0).
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Q4. Evaluate the line integral

Iff yvdx+zdy+xdz
¢

on the given curve between (0,0,0) to (6,8,5).
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Q5. Use Green’s Theorem to evaluate 5ﬁc 2y?dx + x*y dy , where C consists of the boundary

of the shaded region R with a counterclockwise orientation.
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Q6. Find the surface area of the portion of the cone z = \/x? + y? inside the cylinder
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Q7. Use Stokes' theorem to evaluate §, z°x dx +ze* dy +x dz

where C is the curve of intersection of the plane y = 1 and the sphere
x? 4+ y% + z% = 4, by finding a surface S with C as its boundary and such that the
orientation of C is counterclockwise as viewed from above.
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Q8. Let D be the region bounded by the paraboloid z = x* + y% + 1 and the plane

z = 2.Use the divergence theorem to find the outward flux [f; (F - n) dS of the vector field

F=xi+y j+ Kk whereSisthe boundary of D.
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