King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
Math 333 Major Exam I
The First Semester of 2022-2023 (221)

Date: October 05, 2022 Time Allowed: 120 Minutes
Name: SO LUT{ON. ID#:
Section/Instructor: Serial #:

o Mobiles, calculators and smart devices are not allowed in this exam.
e Write neatly and legibly. You may lose points for messy work.

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

Question # Marks Maximum Marks
1 12
2 12
3 12
4 14
5 12
6 14
7 14
8 10
Total 100
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g,‘m;"pﬂ Y Q:1 (12 points) Given 7(t) = sec? ti + cost] — sin tk with 7/(0) = 2%—-3j+k

to and 7(0) = —3i + j — 2k. Find the vector function 7(t).
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S ,:,n ,j&-fQ:Z (12 points) Find the directional derivative of f(z,y) = 3z® + * at (1,1) in the direction
to of tangent to the graph of 222 + 3y* = 30 at the point (3, 2).
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‘S:‘ -rﬂ rgar Q:3 (12 points) Find work done by the force ﬁ(m, y) = (52 + 23%)i — 32y acting along the

fﬁ curve y = z2 for  from 0 to 1 and then along the curve y = /7 for « from 1 to 0.
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game/
S,fm, éa{ Q:4 (14 points) Let F(z,y,2) = (y —yzsinz)i+ (z + zcosz)j + ycosz k be a vector field
fo and 7(t) = 2t + (1 + cost)? j+4sin’tk, O<t<  be a curve C. Show that F is a

Q Q-'D C7 c}') conservative vector field. Find potential function ¢ for F and evaluate f F.di using @.
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Sl'-nb I‘Qﬂ-f Q:5 ( 12 points) Use Green'’s theorem to evaluate §(y® —y)dx + (zy + 3zy?)dy, where C is the
c

o boundary of the region bounded by y = 0, y = \/z and z = 1 — 3*
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| S}'m;‘ﬁaf Q6 (14 points) Let F(z,y,2) = 22k be a vector field and S is part of the surface

o 60 h 912 + 2y? + z = 18 inside the cylinder z? +y? = 9. Find flux of F through the surface S.
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S/"rf) /leﬂ 7" Q:7 ( 14 points) Use Stokes’ theorem to evaluate [f curlF . fuds, where
; s

:to F(z,y,2) = 3yzi—+ 4z +y223¢%" k and S is the portion of the paraboloid
Q: ’3(90“1) 2z =22 +y? for 0 < z < 9 in the first octant.
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§ S ! m:ZQa‘fQ:s ( 10 peints) Let F(z,y,2) = 231+ 1y®j + 28k and D is the region in the ﬁp_per half plane

- bounded by z* + y* + 2% = 9. Use Divergence theorem to evaluate the flux [f (F.7) ds.
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