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

MATH 201, Final Exam, Term 173

Duration: 180 minutes

Y

Name: ID Number:

Section Number: Serial Number:

Class Time: 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 6 pages of problems (Total of 5 written problems)

Question # | Points | Maximum
Number Points
15 18
16 13
17 10
18 14
19 15
Total 70
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15. [18 points] Let
flay)=2"+y’ -4z

(a) Find the critical points of f.
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(b) Find the local maximum and minimum values and saddle points of f
(if any exists)
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(c) Find the absolute maximum and minimum values of f on the closed triangular
region bounded by the curves z =0,y =z — 3, andy =3 — z.
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16. [13 points] Use Lagrange Multipliers to find the absolute maximum and
minimum values of
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4 g2
17. [10 points] Evaluate / / cos (z3) dz dy
o Juz

To be dole B m)regm’&, Raverse. thae ordec 43 lni-egrs\ﬁm

R« V§exe? oxyuet (Tyew)

4 2 2

R .



6/7 Math 201,Final Exam, Term 173

18. [14 points] Change the integral to cylindrical coordinates and then evaluate:
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19. [15 points] Let E = {(z,y,2) € R®: 22 + 2 + 22 < 4, 2z > V/3}.

(a) Describe the set E in spherical coordinates.

(b) Evaluate / / /E zdV.
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1. At the point (z,y) = (0,0), the parametric curve

r=cost, y=sintcost, 0<t<2rm

has (slant= neither horizontal nor vertical) - 3w
K= Gst =o = t=7 _7:_“_ e
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(c) one horizontal tangent line d Yy _ Cos(28) k2B |
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(d) one vertical tangent line ;’ ‘
(e) two horizontal tangent lines — two Slank
”3"’\{\9%} D,

2. The area of the region inside the cardioid r = 1 + sin § and lying in the
third quadrant is equal to
3We
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3.

Page 2 of 7
o SWyWe?

MASTER

Let “u =< 1,1 > and ¥y=<1,—-1 > . If & is a vector such that

compgw = —1, compyw = 2
§ T}B S Wi+ Wy -z
then w = > ,Ta—: -\
_\7-?) L2 __...7 U\)\--MJz _SMFL
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(d) %<3\/_,—\/§>

(e) %<—3\/_,—\/§>

The set {(z,y,2) € R3: 22 + y? + 2% > 22} represents the region

(a) outside the sphere with center (0,0, 1) and radius 1

(b) inside the sphere with center (0,0, 1) and radius 1

(c) outside the sphere with center (0,0, 0) and radius v/2

(d) outside and on the sphere with center (0,0, 1) and radius 1

(e) outside the sphere with center (0, 0,0) and eesnter 1.
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5. 1If ax + by + 7z = d is the equation of the plane that passes through
the points A(0,—2,1) and B(—1,3,2) and is perpendicular to the plane
T+ 2y — 2z =717, then abd =
Lo W = 21,3, -2y

>
. AB=L-%5,1>
60 -
(a) . W: AE XT\?\
(b) —40 _ \‘C 3 "2
— 1=y 5 I
(c) —10 i 2 =2
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(d) 35 , EC‘ s
12 (X=0) =L(3+r)-FL2~Y =0
(e) 23 — 2o _3_7{__:‘,%_‘,} N

—12X =93 -F2 = -5
lax +9 12 =2

= Go
g=1ty b= 4= = abd

6. Which one of the following statements is False about the surface
2 — 3y —42° — 2z — 12y — 10 = 0.

2 (= z
mep\-d"\ﬂsﬂk S"\\'\M )wegd‘ _— (X—D+3(\3+Q)+QZ = (
(a) it is a hyperboloid of two sheets 2 e oo )ieef -
s
(b) the axis of the surface is parallel to the z — axis

1
(c) the trace of the surface in the plane z = 3 is two lines

(d) the trace of the surface in the plane z = 0 is a hyperbola

(e) the trace of the surface in the planex = 1is an ellipse
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9.

10.

The two legs of a right triangle are measured as 5cm and 12cm with a
possible error in measurement of at most 0.2cm in each. The maximum
error in the calculated value of the area of the triangle is approximately

equal to ~
(Hint: Use differentials)
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The directional derivative of f(z,y) = z./y at (2,4) in the direction of
the vector ¥ =< 2, -1 > is
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11.  An equation for the tangent plane to the surface 2%y + e** = 3 at the
. . . 2 xT
point (1,2,0) is EOay,2) = Xy ¥ € =3
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12.  The function f(z,y) = y* — 6y* + 3z%y — 622 has (2) .
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(e) three critical points only
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13.

14.

The average value of f(z,y) = 1 f 5 over the region R bounded by the
T
curves y =0,y =z, = 1 is equal to
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The volume of the solid between the planes z = 1 and y + z = 1 and
above the region enclosed by the curves y = z? and z = 2 is
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