King Fahd University of Petroleum and Minerals

Department of Mathematics and Statistics

Math 301 First Exam
Semester (151) Oct. 14, 2015 at 06:00-08:00 PM

NAME: e
LD Section: ......... Serial: .........
Question Points
1 /10
2 /15
3 /15
4 /15
5 /15
6 /15
7 /15
Total /100




Question 1 (545 points)

a.Let r(t) = t%i + tj + k. Find —[r(t) X r'(£)].
b. Find the length of the curve traced by

r(t)=ti+tcostj+tsintk; 0<t<m.



Question 2 (7+8 points)

a) Suppose Vf(a,b) = 4i + 3j. Find a unit vector u so that D, f (a, b) is maximum.
b) Find an equation of the tangent plane to the graph of xz = 6 at the point
(2,0,3).



Question 3 (5+10 points)

a) For any constant vector aand r(t) = xi + yj + zK, showthat V-(axr) = 0.

b) Evaluate fc xy? dy, where Cis the quarter-circle define by

T
x =4cost, y=4sint, OStSE.



Question 4 (5+5+5 points)

Let F(x,y,z) = (v + yz)i + (x + 323 + x2)j + (9yz? + xy — 1)K be a field.

a) Show that F is conservative.
b) Show that ¢(x,y,z) = xy + xyz + 3yz3 is a potential of F.

c) Evaluate f((14;)1,12)) F-dr.



Question 5 (15 points)

Use Green’s theorem to evaluate 99C2ydx + 5xdy , where Cis the circle

(x—1)2+ (y + 1) = 25.



Question 6 (15 points)

Use Stock’s theorem to evaluate ¢ x%ydx + (x + y*)dy + xy*zdz , where Cis

the boundary of the surface shown in the adjacent figure.




Question 7 (15 points)

Use the divergence theorem to evaluate the outward flux ffS (F - n)dS of the

vector field F = 4xi + yj + 4zK, and D is the sphere x% + y? + z2 = 9,



