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King Fahd University Petroleum and Minerals
Department of Mathematics and Statistics

MATH 201 - Term 142 - Exam II

Duration; 120 minutes

W EY

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 75
MCQ 25

Total |- : 100




Part I: Written Questions

Instructions for Written Questions

1. This part has 7 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 ' 14
2 10
3 7
4 14
5 8
6 10
7 12
Total 75
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(a) (5-points) Find and sketch the domain of f.

The domain Oﬁ @ is L6_7” (.'an;) rn IRK/RJ s0 thot x> O ond y#|
| pe bpe | pe

of, in mothemat'wa) notation Deomains g(),g) ERxIR | z20, 4#13

w— ------ | (egion (29
e C.J:c)uJ\'n%, y=|

1, Let f(z,y) =

n

v
(b} (2-points) Is the domain of f open, closed, or neither open nor closed? Explain.

Domm‘n o&, & I's net’f—he(‘ open nont c:/oseal.

Because the bouanOﬁj point (co,l) e noe imcludosd 1n ¢t he

dowaln ond the béundarg points (0,3) wi'th j#/ are i'n fkao/oamm
| Pt

(¢} (7-points) FFind an equation for and sketch the graph of the level curve of f that passes
through the point (4, 3).

2.2 |
EQua &'on 06. t'Lt lev&‘ curvg. i's lj—; }

y-1
Ab.b/; rewriting , the equefion i3 y= Vol £ ], Se ies g raph

s the 5ra|°l\ oﬁ 3:@ shu‘&teJ up bﬂ | unr'ts.

A

3ra'oh oﬁ, 3:&1"—‘ @
Slu'bft up
l exclu Jt'.da, (0 ()

&[4,3):4:. s> 2 .c = c=)
L y _J

™~
h< 4
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a) (6-points) Determine the limit of f as (z,y) — (0,0).
Fo(‘ aﬂ%— (.Jwﬂ in Rx R / nj"‘ < x"',—xf‘ @
N =
This  tmplies )C'ihj?' é \ | ve
L y® E <
From the latt@(‘, we obeain 9L2.+';:_\ =g IR
Then o< —Jﬂ"L < x|

T
ot by

St\v\gb ’{"""\ ll\ = Pfﬁ’\ 0 '=~O / b} SO"!A wich leof&m
(Jlui)-?{@d)) (x“n-g(hO)

{f‘m __I_J_'lﬂi_ -~

g)ntod) X
e, D -0 (I70)

M X
Qef)->(0.0) * tif
b) (2-points) Explain why f is not continuous at (0,0).

6 s not contitueus at (0.0) because (0.0} s not i

the domain 0& H—

c) (2-points) Define f(0,0) in a way that extends f to be a continuous function at {0, 0).

Justify your answer.

We deﬁ:‘ne, 5(0.0):0 because. #M— oneind’ey-

we shall  have &‘m {f(*'ﬂﬁﬁ(oro)-

(I (0f0
{14)—5 ) _ ¥

\ pt
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3. (7-points) Find an equation of the plane through the points (1,2, -1}, @(-1,0,3), and
R(0,3,—-2).

e

ﬁ.@:<-l,‘9_,é/_> ) P
PR - 1> G0
The vec bon ,,‘2{’: Phﬂxf-;_z ) -ﬂor‘ma' to the P,qme,. @

~ e

bl

v
B | 4 |e <-2,6,-4> (Ipe)
-

l

u.sl"mb, tha POI'% PC’:Q—N")) , e hove .

~2 (1) -bly-2) ~5(=a+)=O @

23&#6%_ + 42 =10 Q:Pi(:)
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4. a) (6-points) If f(z,y) = 2 sin(ry) + ye*, then find fgy (2, —1).

{?,,(’“‘5)"‘ Q.x,sn‘n(_ﬂ'g,) +\J7‘e°“ér' @

&u%’_('l"b = Q—TELCO.S (.ﬂ-ﬁ,) 1-9.\3,.2?%"1-3,3"32“‘&" @

b) (8-points} The surface area of a closed right circular cylindrical container with radius
r and height h is S(r, h) = 2ar(r + k). If 7 = Sem is measured with an error at most
2% and h = 15¢m is measured with an error at most 4%, use differential to estimate

the maximum percentage error in calculating the container’s surface area.

_ . d3 ‘
Psitmate eg' the. Peﬁceﬂfaja erted __é__ x ’OO
dS = (4Te +2Th)dr + 2Trdh @

ds _ 20+h  dr h dh

s Pth O C+h h
il-r{-‘-gom_ pe) and -—-b—<0-04

an e>é'mate ogu the. maXimum chmm&ﬁ— e/or is S‘.S%
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5. (8-points) Find an equation for the plane tangent to the surface In(zy — y2) = z2 at
the point P(2,¢%,1).

We. con:f'ﬂlef‘ the 3?0291 5u(‘gace, as o Jeve! Em?f,#ace_. oﬂ,

&u.q,e)gﬁn(l%~jz) -0 2 @

69:. (xy, 2) = ”};‘5?‘;—-—- -2 | pe
6% (x4, &)= ?%}jig Q@

by Loy sy - ()

lem an e.quat-:’or; 06. Hee ﬁangﬁ% folcm& r‘Si
‘el‘; (j"e.z') ‘3(2’",) ::_O

. D

& 232 42-0
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6. (10-points) Find the derivative of f(z,y,2) = 4 /E:-}- at P(3,—3, —4) in the direction of

T =<3 -14>

2] = [avre = V26 @

[? s> ned a untt vec tol, We. W*'”Hb& the wart Vecter

\'7°ﬂ--‘ (—»,<3—~l b > .
6«@'3'2*%_@' (@

o £l ©

b g -5 (e

v} (w>_-<~;f~_\{%; LE LD ()
N T AR A A 1 Q@

Db (3.73.7%) = Wa,_s,m), 7 (@)

ez

<J= >.<.%’,-l,4+>
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7. (12-points) If z = tan™! ( “

2

/o

) where u = 2y — x and v = 3z — ¥, then find 9z

3 ] (.’.I: ’y)=(2’2) '

U(2:2) =2 @ v(2.2) =4 (I

Qz , 92 o4, 2

Qy Qw94 "oy 93- Cj u/ \v
/N /\

9‘_%“ 92. U . 93‘ Pv|x ‘3 x oy

Ay (2,2.) 9(4. (2.4) 9% (2,2) W las) % 2 () pL

0% | C2u 1‘;t - 2z :

Pu l+»53-' v Q Pu (z.,z,) 5 (\)

- | -y -
CE . @ - 22
v \/* ‘Z-VW' v

(2,4) ) -%!5- @

N o L

END OF PART 1



Part 11: Multiple Choice Questions

Instructions for Multiple Choice Questions

1. This part has 5 multiple choice questions.
2. Each question carries 5 points.

3. No partial credit.

4. Mark your answers on the table below.

5. No credit for answers not marked on the table below.

Question 1| A B.| C D E

Question 2 | A B C D E

Question3 | A | B C | D]| E

Question 4 | A B C D E

Question 5| A B C D E
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1. The quadratic surface given by the equation 22 —2r+y+22—-4z+5=0is

(A) an elliptical paraboloid XF~200 4| +|j-f- 234z +Y4 +Sa 5

(B) an ellipsoid (x-0)* !-sg_,m(?:-Z_)Lf:.o

~y = (-1 Hz-2)*

(C) an elliptical cone

(D) a hyperboloid of two sheets This s an elle tieal l") araloloid

(E} a hyperbolic paraboloid

. The distance from the point §(5,6, —1) to the line L, : 2 =248, y =445, 2= -3 +61

is equal to 5 (s L-—l)
(A) 3 Ve divectlon vector aﬂ Y

5v/5
o L V=< 8.5, 6D,

35 ‘S-;: <3,7—1?—>
(C) —=

V5 -

2 -2, 2,10 2 |Pse7 = 3
( )5—\/5

P ‘“’"'""’""'-""]

(E) 5—% \\7]-_ \jé—t:rwru, N \[l—’:;: s {s.

klrs {'arb(c; = ,,...:%..,.____
sVs
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T .
3. The linearization L(z,y) of f(z,y) =yln (g) at (€%,1) is equal to

(A) L.y} = 5+ (e* 1) = dnl®)- 2

(B) Lw,y) = 5 +y+2 L (x09) "3" - &x (et 1) =ZL=-
_t 2 1)

(©) Llw,y) = 5 +2 {% (x09) = I(”(_a_g_)__l ,,%h et )= 1

(D) L(z,y) =z + ye* -+ € x

L(.)Lt‘j):- 2+ (_x,-—ez).ﬂé_%,f tj--i - —z Y-

(B) Liz,y) =z - ye’

4. Tf the equation (y — 1)z 4%~ = 22y — cosy -+ e defines 2 as function of two independent

0z
variables z and y, then —

By o is equal to
221 . o
(A) 1 Consider g}(:n tj,a):-'- (9-')&"‘@— = 2x g,fcosg_ —~-€ .
(B) -1 Q% B}(Q,Onl)
©) % Vg l(re,000) L(J"&“,o,})
2e+1
(D) 2 — 1 ﬁ}()ﬁ%»g); 2 - 2_911’_ _«;,a‘n‘}-:.-.) »ﬁ} ({E,O,l)-_-l-ze,
1
®) 2 22 -
¢ = - o @)= -
b g2~ g o | (€, 00)220 -
Then .,_,?E_ ..
Dy ({2, 00)
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5. The normal line of the surface 4z? +y? 4+ 22 = 6 at the point P(~1,2,—1) is

(A) w=—1—8 y=2+4t, 2= ~1+2
(B) 2=—1+8, y=2+2t z=—-1+2¢
(C)z=-1—-8, y=2—4t, z=-1-2¢
(D) z=—-1—4t, y=2+4t 2=-1+1
(B) z=—1+4t y=2-2t z=—-14+1

Led 6,(1.«4,3)= hatiytt 22— 6.
Vhorgeele <Ex 2y 72> = Vhl-121)2<8, 4,2 >
Ustd  tle pot P12, 1)

qa=~|-¥¢ y= Lt4t z=-14+2¢.

END OF PART IL

DO NOT FORGET TO MARK YOUR ANSWERS ON THE TABLE
PROVIDED AT THE BEGINNING OF PART II.



