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King Fahd University Petroleum and Minerals
Department of Mathematics and Statistics

IMASTER| MATH 201 - Term 162 - Final Exam |[MASTER]|
Duration: 180 minutes

LEeY

Name: ID Number:
Section Number: Serial Number:
ClassTime: Instructor’s Name:

General Instructions:

1. Calculators and Mobiles are not allowed.

2. This exam consists of two parts: Written and Multiple Choice.

Parts | Points | Maximum

Points
Written 70
MCQ 70

Total 140




Part I: Written Questions

Instructions for Written Questions

1. This part has 6 written questions.

2. Answer the questions in the space provided.

3. Show your work. Points will be deducted for results without work.
4. Write clearly. Points may be deducted for poor presentation.

5. No credits will be given to wrong steps.

Question | Points | Maximum
Number Points
1 15
2 14
3 12
4 12
5 8
6 9
Total 70
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1. (15-points) Find the absolute maximum and minimum values of
f(z,y) = 2* + 2y — y* — 3z + y on the triangular region with vertices
(0,0, (4,0), and (4,2).
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2. (14-points) Use Lagrange Multipliers method to find the maximum and
minimum values of f(x,y, 2} = 2y + zz subject to the constraint

w+yt+2 =4
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z

3. (12-points) Evaluate / f ——5 dA where D is the region in the
p(1+y)

1#¢ quadrant enclosed by y = z and y = 2.
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1 pV2e—2?
4. Consider the double integral ] / Va2 +y? dydz.
0 Jz

(a) (4-points) Sketch the region of integration.

(b) (8-points) Evaluate the double integral by changing into polar co-

ordinates.
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5. (8-points) Use triple integrals in cylindrical coordinates to find the

volume of the solid enclosed by the paraboloid z = 4 — 22 — 32 and the
plane z = 5.
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6. (9-points) Evaluate by changing into spherical coordinates the triple
integral ] / / sin ((332 + 92 + 22)3/ 2) dV where E is the the unit ball
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Part II: Multiple Choice Questions

Instructions for Multiple Choice Questions

10.
11.

A

This part has 14 multiple choice questions.

Each question carries 5 points.

No partial credit.

Transfer all your answers to the provided answer sheet.

Use HB 2.5 pencils only.

Use a good eraser. DO NOT use the erasers attached to the pencil.

Write your name, ID number and Section number on the examination paper
and in the upper left corner of the answer sheet.

When bubbling your ID number and Section number, be sure that the
bubbles match with the numbers that you write.

The Test Code Number is already bubbled in your answer sheet. Make
gure that it is the same as that printed on your question paper.

When bubbling, make sure that the bubbled space is fully covered.

When erasing a bubble, make sure that you do not leave any trace of
penciling. '
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.. 1. Which one of the below points given in polar coordmates is m the region
described by the polar mequahtles —-1<r<3 and <6< 5 ?

3w | |
( | 4) # lhe feglon in Quastion s shaded in te a(owe, picture
(e) (—2, 371') ¥ {he  location mg, wfé polnts in the cloes are
marked on e above peEse

2. Let a and b be two unit vectors and let 6 be the angle between them. If
a+projgb =0, then 8 is

(@) = Q + %‘O’:O
. > laj= |
®) 0 a Cﬁo\))-a ":O
(c) m/2 D 90)):,0!\“)1 cos @z cos® .

& + tos©@ q =0

d) n/4
() / a (:,+C(95©):O = |+(_©SC9"—-"9 = @:Tf

(e) 3w/4



Math 201, Final Exam, Term 162 MCQ-20of 7 MASTER

3. If there exists a line through the points P(2, 3, 1), Q(3,a,—2), and R(—1,9,b),
then a + b is equal to
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(Hint: You may use the limit definition of partial derivatives.)
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7. Suppose f is a function of z and y and g(r,s) = f(2r —s,s% —4r). Given
the table,

(m,y) [l fe fy
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g-(1,—1) is equal to
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(d) -8

(e) —11

. 1
8. An equation of the tangent plane to the surface z = ~2~a:6y"2 at the point
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9. Given that the point (1,0) is a critical point of f(z,y) = 3ze¥ — 23 — ¥

10.

then which one of the following statement is TRUE?

(a) f has alocal maximum at (1,0). &at (1‘9) =3e% -3x?
(b) f has a local minimum at (1, 0). £;m; C‘nj)».wéx ::>£:xx (L.o)~~6

(¢) f has a saddle point at (1,0). ﬁg_(’gxuj)a et 2%

(d) D(1,0) = 0. | {% (9)-32%-96 % 4y (10)« 60
(e) f(1,0)=0. ﬁtw}ro“j) -3¢t > gag'ﬂ(lo) =3

DCI0) =369 =25 >0
i [wb a &,wf, meximunm at (1.0).

If R=[-2,2] x [0,4], then using the Midpoint Rule with m = n = 2, the
estimate of f fR In(z* + y) dA is equal to
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11 If R=[1,2] x [0,1], then [ [ —_— +1m+ydA_
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(Hint: Change the order of integration)
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13. The average value of f(z,y) = I:—x—z-rﬁ on the region

D ={(z,y)]1 < 2*+y* < 9} is equal to

A,m &1@, ,D 1S AT =T = 8T.
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