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

Math 201- Final Exam — 2016-2017 (163)
Allowed Time: 180 minutes

Name: \ / A ID #:
Section #: Serial Number:
Instructions:
1. Make sure that you have 7 questions of written problems and 14 multiple choice questions
(MCQ)

2. Show all your work for written problems. No points for answers without justification.

3. Calculators, Mobiles and Smart Devices arc not allowed.

Written Problems:

Question # Grade Maximum Points
1 12
2 10
3 10
4 10
5 08
6 10
7 10
Total: 70

MCQ Problems:
Circle your answer in the table below: 5 points for each correct answer

Question # Answer Grade
1 (a)
2 (a)
3 (a)
4 (a)
5 (a)
6 (a)
7 (a)
8 (a)
9 (a)
10 (a)
11 (a)
12 (a)
13 (a)
14 (2)
Total:
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1. [12 points] Find the absolute maximum and minimum values of
f(z,y) = 22% +y' + 4zy

on the closed triangular region R bounded by the lines y = =2z, y =0, z = 2. 0
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2. [10 points] Use Lagrange multiplicrs to find maximum and minimum values of

the function
f(Iayaz) =I- 2‘y+52

on the sphere 22 + y* + z* = 30.
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1 pl
3. [10 points] Evaluate / f e*/V dy dz.
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4. [10 points] Evaluate / / ydA, where R is the region in the first quadrant that

R
lies between the circles 2% + y* = 4 and z? + ¥ = 2z.
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4 rd4 p2
2z
5. [8 points| Evaluat dz dz dy.
Bp ] vauae/l/y'[omz_+_z2 rdzdy
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6. [10 points] Find the volume of the solid bounded by the paraboloids
z=5—1%—y® and z = 42 4 42
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7. [10 points] Use spherical coordinates to find the volume of the part of the ball
2 4+ y® + 2% < 4 that lies between the cones

2z = /222 + 24? and 2z = /22 + 3%
Tn }-\H\e.w\"CaJ M2 Conen G %jwu\ \33
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1. The Cartesian equation of the curve defined by
r=cos(m—t),y=sin(r—t),0<t<7w

is

(a) 2?+y2=1, —-1<z<1, 0<y<l

(b) 2°+y*=1, 0<zx<1l, 0<y<l1

() 2*+y*=1, -1<z<1, -1<y<l

2. The graph of r =4 tan ¢ sec ¢ is

(a) a parabola - (30 Cod®

(b) a circle

2
(c) an ellipse ‘-& - X _ .
A

(d) a straight line

(e) a hyperbola
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3.

Length of the polar curve

N6
r=vVI+sn20, 0<6<V2r 4¥ = w___——-“:-"'——
46 J|.\.)>1;‘\9~@
is equal to: Jo &
A= X [+ »m 20 4 E"‘.’?’E-‘-Q-:@' de
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a ™
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The quadratic surface 22 — > + 2> — 2z + 2y — 42 +2 =0
represents

3 2
(3(-\)2.- (Y- + (2 = 2
(a) a hyperboloid of one sheet

(b) a hyperboloid of two sheets
(¢) an ellipsoid
(d) a cone

(e) a paraboloid
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5. The value of k for which the vectors @ =< 4, =-3,1>,
b=<2,1,3>and =< k,0,2 > lic in the same plane is

4. -2 3
(a) k=2 a9 % =0
(b) k=1 k o 2
(¢) k=-1 § +73(a-3R)-R=C
(@) k=-2 2o -9kh-k= 9
Q_O_IOR:O
(e) k=0 R:‘Z

— 7r
6. If the angle between two unit vectors #; and > is n

then |24; — ts| =
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r | 28, Yy s
® 3-2v2 _ 4 - 4G )
1+42v2 _ _ 4G
() - 5 3
(d) 5-0—2\@ - 5'___. 15

(e) 3+ 22
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7. The range of the function F(z,y) =1+ V4 —2Z =37 is

[1,3]
(b) [0,2]
(C) [_130]
d) [2,5]
(e) [1,00)
elt7?+y® _
8 IfL= Ilim —————, then
(x.3)—(0,0) e+ y- a 2
Pt ,(Q = XT+Y
2
(@) L= Ls b €77 _e
T

(b) Ldoes not exist

(c) L=0 Yoot
Q
= 14
(d) L=1 )m_} e
TS0
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10.

2
Let F(z,y,2) = 2>y ¥z + =]
Tz

The value of F,, + F;, at the point (—1,0,1) is

Be = 2%X42Z2 - 3
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=4
BEPES |
(c) —1 Feg = YTV t 2 22
) 2 l:x\a-}-E(Z’ oo —i—&‘“'i'*'o
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Let 2=zy’+ 2%, x=r+scost, y=s+rsint.

2 :
The value of —, whenr =2, s =1, ¢ =, is equal to
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11.

12,

The directional derivative of f(x,y, 2) = ze¥ + ye* 4 ze®
at the point (1, 1,1) in the direction of the vector
¥=<5,1,—-2 > is equal to

z T &
V§ = <(‘1‘*+%Cx; 15\,4‘6 >4 < <7

) —
REVE
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The function f(z,y) = 1422 +4y—2z? — 2y has one critical
point (a,b) and

fx = 2-3%=° 2=

(a) fhas a local maximum at (a,b)

fy =
(b) fhas a local minimum at (, b) 9
x = 7
(c) fhas a saddle point at (a,b) FDNJ - 0
'S
(d) fla,b)=8 tyy

) Fula)=3 D = 870, PO
e) fryla,b)=
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13.  The value of the double integral

2yt 3y :;Eiuéq
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14.  If D is the triangular region with vertices (0, 1), (1,2), (4, 1), then f /D ydA =
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Q u MM | V1 | V2 ([ V3|V4 ]
1 a ala|b]|ec
2 a a | e e c
3 a d|{b]|]al|c
4 a d|{dl|cl]b
5 a d|lal|b]|c
6 a b|le|b]|d
7 a a e e C
8 a c | d|e| e
9 a d|je| bl a
10 a a|lc|d]|ec
11 a d|lalc]|b
12 a c|lc|c|d
13 a e | c|d]|Db
14 a d[b|elc

[ANSWER KEY |




