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COURSE SYLLABUS

O o

Course Title
& Number

Pre/Co-requisite(s)

Number of credits
Faculty Name
Term/ Year

Sections

Instructor
Information

Course Description
from Catalog

Course Learning
Outcomes

Mathematics for Architects - MTH 111

Prerequisites: MTH 001 or MTH 003 or Architecture Math Placement Test or Engineering Math
Placement Test or SAT Il Math Level 1 test with score 600 and above

3-0-3

Ayman Badawi

Fall 2021
CRN Course Days Time Location
First 2 weeks
10941 MTH 111 UTR 11-11:50 Ol\‘lLINE/Startlng Sept 12.
hybrid (I explain more during
the first class), Nab 007
Instructor Office Telephone Email
Ayman Badawi NAB 262 | e abadawi@aus.edu

Office Hours: ONLINE ONLY

UTR: 14:15-15:10 (by APPOINTMENT ONLY/just EMAIL me/then
we meet on Blackboard Collaborate. If you like to meet with me
on diff time, also email me and we set a time)

Introduces the topics of geometry and calculus needed for architecture. Reviews
trigonometry, areas and volumes of elementary geometric figures, and the analytic
geometry of lines, planes and vectors in two and three dimensions. Covers differential and
integral calculus, including applications on optimization problems, and areas and volumes by
integration. Restricted to CAAD

Learning Outcomes Assessment

Upon completion of the course, students will be able to: Instruments

1. Solve problems involving comic sections (Parabola, Ellipse,

and Hyperbola). Midterm 1& Final

2. Find the derivative of a function and apply it to solve a
variety of problems involving optimization and curve
sketching

Midterm 2 & Final
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J Textbook and
other Instructional
Material and
Resources

K Teaching and
Learning
Methodologies

L Grading Scale,
Grading

Distribution, and

Due Dates

3. Apply the Fundamental Theorem of Calculus to find the area

under a curve and compute volumes of revolution. Final
4. Apply the analytic geometry of conic sections to solve word

problems Midterm 1
5. Express geometric quantities using vectors and their

standard operations in 2 and 3 dimensions Midterm 1& Final
6. Solve geometric problems involving lines and planes in 2

and 3 dimensions. Midterm 1& 2 & Final

Class notes are the main source. Class notes (very crucial) , Materials posted on I-Learn , and
my personal webpage (for old quizzes, exams, finals, see http://ayman-
badawi.com/MTH%20%20111.html )

This is a traditional lecture based course. All lectures will be recorded and available on llearn.
All old class notes , quizzes, exams, and finals are available on my personal webpage
http://ayman-badawi.com/MTH%20%20111.html

Grading Distribution

Assessment Weight Date

Quizzes 15% Every Thursday Starting Sept 9

Exam one 25% October 18 at 18/ Group A F2F and
Group B on line at the same time)

Exam Two 25% November 29 at 18/

Group B F2F and Group A on line at
the same time
Final Exam 35% TBA F2F ALL STUDENTS

Total 100%

Grading Scale

93.00 - 100 A 4.0
89.00-92.99 A- 3.7
86.00 — 88.99 B+ 33
81.00 - 85.99 B 3.0
77.00 - 80.99 B- 27
73 .00~ 76.99 c+ 2.3
66 .00- 72.99 C 2.0
60 .00- 65.99 C- 17
50.00 - 61.99 D 1.0

Less than 50 F 0
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M Explanation of
Assessments

N Student Academic
Integrity Code
Statement

0 Attendance Policy

There will be two exams, final, and quizzes. The lowest quiz-score will be dropped.
e No make-up exam will be given. With a valid written excuse and making immediate
arrangements with the instructor, a missed exam might be replaced with the grade of
the final exam and/or the average grade of all tests (including final)

All students are expected to abide by the Student Academic Integrity Code as articulated in the
AUS undergraduate catalog

Students in this course are required to follow the AUS Attendance Policy as outlined in the AUS
Undergraduate Catalog 20-21 (p.27).

During the face to face component of the course, wearing mask is a must and not optional.
Students are required to attend according to their designated group (A or B). Students will
not be allowed to change their designated group or switch between F2F and online.

SCHEDULE

CHAPTER Week

Conic sections, ellipse, parabola, and hyperbola One
Continue: Conic sections, ellipse, parabola, and .
hyperbola Two
Lines in 2D, Vectorsin2 D, and . Three
projection

Dot Product, Cross Product and applications « Four

Line and planes in 3 dimensional space , and . Five

Parametric Equations

Continue:

Line and planes in 3 dimensional space, Six

and Parametric Equations

Definition of derivatives and apply derivative to . Seven
polynomials, exponential function, andlogarithms

Tangent lines and normal lines, product formula,

quotient

formula, and chain rule Eight

Applications of Derivatives: Maximize and Nine

Minimize



AUS | S ittt COURSE SYLLABUS

American University of Sharjah

Integration (anti-derivative), techniques and .
properties Ten

Thirteen

Voume /Area and Reviews
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Krstin Raed Quiz IT MTH 111, Spring 2019 (:h‘ )
900078656 Ayman Badawi L/ ’f/ \')
s e
QUESTION 1. Consider the parabola §f == 3z —6x+2
2, (i) Write the equatio: above in the standard form. k‘j Y (I _]) 2_
= 2R? -6X +2 (Y1) 3 (xt)E

Lj=(?>%11—2x))+2 . -
21 ) =1+ 2 e
-3‘-)(5 1) = ("‘U/

Y= 3(x-D" =2 +2 ()
L~ (i) Skeich the graph (roughly) .F
5: o u‘) oY own
d= \ to Lp ‘,é.;-l) /

Nd =

1

2
\ (i) Find the vertex. _ T - -13
(2,1 / u\f-\,) o

- Fmdijo;us(i —Hn,) >) (i / —T[l> /

\ (v) Find the equation of tha directrix line

Hh_:ﬂ/
)= (y—2)>

QUESTION 2. Consider the parabola — 12 .’17 +4

A () Sketch (rough graph).

ST T e 0 )
== A

\.(ﬁ)mem (-‘4-(5)7:0 @/

\ (iii) Find the vertex
(w2 S

'\ (iv) Find the equation of the directrix line.
R

ke - |

= -\

Faculty information
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates

E-muil: abadawi@aus.edu, wuw.ayman-badawi.com
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QUESTION 3. Given y = —4 is the directrix of a parabola that has the point F' = (2.8) as its focus point.
a) (2 points) Roughily, sketch such parabola.

(r.2)
w%) =0

=y
"Gy S JORRE

l/ d=6 & izwp

4

Cl

el

b)(4 peints) Find the equation of the parabola

het(y-2)= (x-2)?

_ - (1,%)
6) (g-R) = (x-2)2  19=€] e
U (4-2) = (x-2)2 4 U
) ‘L/ \(’«k/-'ﬂ)\j K
¢} (2 points) Find the vertex of the parabola, say V. d ( -
V = (1;&) \/
QUESTION 4. Given y = 4z + 24 — 3 is an equation of a parabola.
a)(3 points) Write the equation in the standurd form. L\ d - _‘
= Ux24 ayx =3 4
Y 4 (x>46) =32 a=2
Y= HQ:H%)"—S)—B \ =
Y= L\(‘J:{g)?_ -26 -3 |6

Y= Ylx+3)® - 29 S0 %
Vy+39)= K (x+3)*
- Y

> ) /
—‘q (4+39) = (x+3)

b) (2 points) Find the equation of the directrix line. ;
lj - ~625
e

¢}(2 points) Find the focus, say

-3, -3/l
= (-3, -39 "Tlg): (‘3/ ‘-%’2—3) / \:d ( , \E’)

d){(2 points) Roughly, sketch the graph of such parabola. —_ (— ES )" 33)
a

F(—z,-sa -_\)
&
C_“s, _g’zs)

e
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J
QUESTION 3. (4 points) Sire at the following graph.

a/
/lb
(-2,6 (4:6)
s et i) e —
S
d=6
parabola
™ 2
directrix
X =-8

Given F = (4,6), the directrix line, L is # = —8, and |QF| = 10,
/i) Find QL) = |QF | = 10O |/
S Fndv= (-2, ()

(iii) Find the equation of the parabola

24(e~2) =(y-¢)"
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Quiz I: MTH 111, Spring 2018 (j ) S

u_ . Cx \,{/

Ayman Badawi | o . ‘ 55 J
v
1%
Z
A

QUESTION 2. Consider the parabola g = 32° + 18z +. 5~ LR, 0 )

(i) Sketch, roughly.  Slondaw! larm
2
/’"\‘3= 3[:«-@!]4-5 3= 3Cux3) -ax
= 2
S ) 3[Cxa"9]45  y.Qa. 3Cmay
2

2
= 3C ~ )
3 MBI TS ey
(ii) Find the focus. |’ 3

D\MW(/\,S NCriex = C—3)'9~:0
- b Vol
ol 3 g

(iii) Find the directrix line. _ 4 =
:—j s 2 2 5
12

QUESTION 3. Consider the parabola —12(z + 2) = (y — 4)°
(i) Sketch, roughly.

V:l\’tl:C-')'fq)

‘id - . \Q
(ii) Find the focus. jd = -2

, (~>’ ) B
g/jam Find the directrix line. ‘<‘Q
/

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, PO. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadawiQaus,edu, wuv.ayman-badavi.com
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OUESTIAN 2 o) inted Noac tho lina T, . S 20 i 3 24 ks Ly B D) e s alea 10

o=} Pl DAUL) = &7 - ‘II\\j CATE \J(Y*Xilw AT
QUESTION 3. Given & = —4 is the directrix of of a parabola that has the point (6, 5) as its veriex point.
a) {2 points) Roughly, sketch such parabola, x=-4

- \
Qe 2ty ]

e

b)(4 points) Find the equation of the parabola
L (x- Xo) = (9»90);
— 1) (x16) =CY-5)
- 3(x+6)= (y-5)

¢) (2 points) Find the focus of the parabola, say F.

F(-8S) V

d) (2 points) Given Q = (-10,b) is a point on the curve of the parabola. Find |QF| (HINT: You should know how
to do this QUICKLY'!, you do not need the value of b)

|GLI=1QR”]= |GF\= 6]
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(
1) (3 points)Find the equation of a parabola that has X = 4 as its directrix line and (-2, 6) as its veriex. What is the
focus of such parabola? L'
ps d \--4l= g
Fl-s6 -4 (x-xo) = Yy
) v
24 (xta) =

(3—6)Z
F('glb
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Quiz I: Math. for the Architecte MTH 111 Qo Ani= V-

(i) Sketch (rough sketch) \L\J ka\(\ Lk
vervced] , oo
z el Rl
(i) Find the equation of the Parabola. o
9 ond (-3 < (y-y )™
@c\ ~
ridet of [FR) g Hee verty
Y\):xﬂ‘}m ‘%._'\' 3 = 3

[FUl o N - - | ax

(] L LR o T - PR e

N e N
QUESTION 2. Given (—3.5) is the focus of@ilh dirccl'lrix liner =9, A= % g g §

L
2 \nceon Yo
veld Stcle

. : 2 _\L
M\eﬁ?a\ﬂ%i?‘) |24 G g1
e

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, Americen University of Sharjah, PO, Box 26666, Sharjoh, United Arab Emirates.
E-mail: abadavi®aus, edu, wwv.ayman-badawi.com
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Haya Alshamsi Exam I: MTH 111, Fall 2017 . | m/l/
Ayman Badawi?D i’f/&//
Points = =

QUESTION 1. (6 points) Given y = 11 is the directrix of of a parabola that has the point (6, 5) as its vertex point,
u) Find the equation of the parabola Za' = 6!

~4d (y'y,): ()(-Xl)z
-1(6)(y-5) = (x-¢)2
-24(y=~5)= (x-5)* Y,

b} Find the focus of the parabola. 5
F ( 6' - i) /

QUESTION 2. (3 points) Given that £ = =4 is the directrix of a parabola that has focus £, If the point @ = 26, 7) lies
on the curve of the parabola, find |QF) (i.e., find the distance bet Fand Q). “ -
€0 P |QF] ( nce between F and Q) B {__,)% P XY

IRL] = jqF
1Bl = IRF]

IGF| = 10 ung'rs 1//
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Exam I MTH 111, Fall 2016

Ayman Badawi

—
QUESTION 1. Given 12(z -2) = (y ~ 4)%. {X(i/%,&?[

(i) Roughly, Sketch the graph of the given parabola. (j

V=(2,9)
Ll'd: \Q. -—90‘:'3

Me(-\s4)

(i1} What is the directrix {ine?

Ollmcj{'r‘xa M=-\ /
j Wy

(iii) What is the focus?

/

QUESTION 2. Giveny = 2% — 6z + 4

(i) Roughly, Sketch the gmph of the given parabola, fJ

G4 (n3) wagd>u3)

(ii) What is the directrix line?

M= (3, .5 \)
CL"'QET_TIXB a, By, B é) % oliredviy,

l(") Whatis e ool >, |
— Z/L>c3 =02

Zl M
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* QUESTION 8. (6 points) Given = = —4 is the directrix of of a parabola that has the point (6, 5) as its vertex point,
a) Find the equation of the parabola x="H

Wio) (z-6) = ($=5)™

(&S ¢
= ho ('X. (:) («% s) / (-HTS)‘%\; r__(“’/ )

'L/ /
T s
b) Find the focus of the parabola, / A=Io
Fllk, & . ~r e
(169), v

QUESTION 9. (6 points) Consider the parabola = = ~0. 25(y + 3)* + 4 [hint: first wrile it in the standard form). %_g
2= -0 26 (Y +ad T 4y #d = -y
(2-4) = -0 25(\3+%) d=~!
“h(x-h) = (4307

a) Find the focus.

b) Find the cquation of the dircetrix

o U

¢) Draw the parabola

nofe WweiImT

Ayman Badawi, Department of Mathematics & Sttistics, American University of Sharjah, P.O. Box 26666, Sharjih, United Arub Emirates,
E-mail: abadavi®aus, edu, VYW .ayman-badawi,com
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QUESTION 7. (8 points). Given y=x'+8z+20
(i) Roughly, Sketch the graph of the given parabola.

Cj = (‘x‘*q')a- \6-\-'.10:)3:('“*“)%4/

&‘j -LU = 0y 4
W -go) = 0oy 2

(1) What is the directrix line?

(1) What is the focus?

P (4 aL) § fit
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5/, Quiz I MTH 111, Spring 2019
ﬂ Ns ) . . Cr* @ql _
o/ Ayman Badawi 7

1
) 2 -1 2 - -
QUESTION 1. Consider the ellipse (z£2) + () CF 4> -9

25 0V B
2 () Sketch (rough graph). L_)\Uﬁi\z O L+ - \C
/—-j N3
N \c 7‘ /
l\\‘r/\% (RVEY

\‘l "
2(i1) Find the ellipse-constant, k \
k)2 =25 k- V5 — k= Bx2 =ik=io0
& : —
Z_ (iii) Find all 4 vertices - )

W a4 (1) /) w )/ e
Ny ( ~2.+5,'\) (3, |) p Vg C'Z, . )/

2 (iv) Find the Foci > I‘ ( )
+q (=234 /) ’ -4, |
(2, 1) L’65’>/

(=3 (y+2)* 1

QUESTION 2. Consider the hyperbola @ 16
7_ (i) Sketch (rough graph). c (5 o) )/
= / -

- / Ve —\ /
} (ii} Find the heperbola-constant, &
(=9  £= V3 (2 =

2 Gii) Find all vertices
Vi 63—3 7 —’2) \/1 (3+% /'2 >
(0,-2) P (6,-2) ”

‘L (iv) Find the Foci

CF":(\;)%\:?- CF=25 5 (35,-2)| ¥ S (345,-2)

Fugli;i:form%io-\-n‘e v/ (-2, “\2)/ ( 8, %)

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjoh, United Arab Emirutes.
E-mail: abadawi@aus.edu, www.ayman-badawi.com
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QUESTION 5. An ellipse is centered at (4,3), £y = (4,0) is one of the foci, and (8.3) is one of the vertices.

(i) (2 points) Roughly, sketch such ellipse. C X doeg g clrong
N 5
(3.9
FZ_ (Lﬂ/ 3*] > (‘113)
Ny v cs= (Hl?)) NI A (hie)
\5(%'3) Crzfo_)l“gl

T (y, O) _ S .

v 3° :'Qi)l' -4

' \ (F= 3%} -

+ 15 :( ':) L
(it} (3 points) Find the ellipse-constant K. @ 7
CF*= @ ) T_ L2 - :
3 g —

e k%)l _ Lil

Gl

(iii) (2 points) Find the second focj of the ellipse.
'\';2 = ( L] / 23+3 ) L/
(4,6)
(iv) (3 points) Find the remaining three vertices of the ellipse

M= (LHS“[O )\(Lﬂ*l) VSCO’S )

P

Va (LJ/3+1%_> (H,gJ /

(v) (3 points) Find the equation of the ellipse.

G- K-4)
(o ¥

Lk_‘j -3 )54 ( x ’L{)Z: |
eSS 6
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QUESTION 11. (4 points) Given that z = 6 is the directrix line of a parabela that has F as its focus point. If the point
@ = (~2,12) lies on the parabola. Find [QF| (i.e.. the distance between Q and F).

-2,12) \@‘F‘: \CDL_\ -3

T “L/

Az
2 2
QUESTION 12. (6 points) Consider the ellipse (%-’9)#) + (z+2 =1 .
(i) Sketch (roughly) bo # o W
tch (roughly b\, 8 @1 30 ﬂ_ﬂ ASL“'PE
vy N =
Vz{\_ v,
vy .Fl'
E c (—a} 1)
(i) Find the foci of the ellipse r C—QH, s | )
CF* -k 2 so !
=[5 -k Cr=1\& Ca. 1)
SG (CF: 4

- A5-2 — R (a-w
ces (-6, I)

(iii) Find all four vertices of the ellipse.

(=25 YE V| = (—L%j’j%f‘) vaz (-2,143 ) &ZL&

k=5 |5 ] Va = (-2-5, | vgz (-2/1-3) (-2,-2
\Z b"‘:C_g \E A = C Yy I)) Y _)

QUESTION 13. (4 points) Given @ = (1,6,4) isnotonthe line L ; z =i+ lLy=2A+4,:=-5+3(teR). Find

QL. — D=4,2,-5%
\OL)= | DXT®| - Jrrn=+22 T=di,y,3>
\D\ \) 12422452 %-_(IQ: {021
s I@xD:\g S \k\
\r‘rgo AN 2N =5

Ayman Badawi, Depariment of Mathematics & Siatistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates.

E-mail: abadawi®@aus.edu, www.ayman-badawi.com . .
= -+l Ak

Faculty information
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Final Exam, MTH 111, Spring 2019

Ayman Badawi

-

Score = 78

QUESTION 1. (7 points) Stare at the following graph.
e}

(’316"%‘) L/ g A

(~36) "°’D(-3‘;® (N(7,6) /

4
NE—

Fy ]

4 ‘ﬁzr,b"g)L/

ﬂ Given F1 = (=10, 6), F2 = (4,6) and the ellipse-constant is 20,

/ (ti) Find the center ¢ = .
—t WF -7 '_C:€3,6__;-/
/i) FmdtheverLicesA=('5,‘]-/‘f).D:(’jjI3v|H)'H=G—6J 6) ';mdB:(?) 6)

1 g v =& § = b
- pd B =<5
/ (iv) Find the equation of the ellipse. 7

(2+3)" G-¢) _ /

5]

QUESTION 2. (6 points) Stare at the following graph.

6

(rod N e S 20
AT v

/

Givenc = (—4,6), lev2l =3, and F2 = (2,6). <
/(@) Find ot = (_)) é‘) Fl =("0; 6y 2 {'7, (,) ,and the hyperbola-constant & = £
e / ICE) = X% ™bt = (

/(i) Find the equation of the hyperbola m 4
7 (S G+b?. 36
(2 +4) (4-¢) b
e _GZ0) Ly

9 727 b
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Quiz I: MTH 111, Spring 2018 (4-99 ¢
Ayman Badawi o

2

QUESTION 1. Consider the cllipse given by% —+ (CB — 4)2 =1
R
(i) Sketch, roughly.
v

0
(i) Find the cllipse-constant K. ’_'F‘ -
v’ (5 -—0’

= )

i) Find the foci. \Cr‘ -

\¢ */)‘-.rf :\jlo R
{T(L" %_)/PQ-(L')_Q{)’. | O
—/(IV) Find all vertices,

V\*C’-\,o+\f‘u»§/ vz = (Y41 o)w/
- C Yo N
QUESTION 2. Constderlhcparabo]ayc—h')-!-IS::+5 ‘) 1= QY \ } O—)/
() Sketch, roughly.  Slondaw! farm
b
3 3[7\TGX]+5 4= 3C4133 - a3
EN [}
¢ 3[C waad= “W]+5 5+90: 3 Cx43)
3= '3»Cx-\3) 07 45

- LCyre2d = ey
(ii) Find the focus. [
wenle pmntveas \/uA,L !

vertex= (-3,-22)

%.\O—Lﬁu‘)

(iii) Find the directrix line. i % - e 3w 1% =
Y=L 25
QUESTION 3. (\Zonls%er the parabola —12(z + 2) = (y - 4)* o~
(i) Sketch, roughly. ‘ s C‘ 2. H) ?
dd = .10 <
(ii) Find the focus. \\_}a'—-%

(-s) S A
,2_/:“) Findl&dircclrix line, “QQ
/

{ —v"—/ .
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QUESTION 4. Given y = z? — 6x — 1 is an equation of a parabola.
a)(3 points) Write the cquation in the standard form.

Y= (x="3)%9-

Lj: (X“g \'1_ o
y+10) s =Y ;
TR Yo 1
L)c\:|*)g'-=[/1_{ | .)y-— lO—L'l

b} (2 points) Find the equation of the dircctrix line.
y=-10-1 = - 4 l/
1 Y
c)(2 points) Find the focus, say F
o ~ 34
F(3; o= a7 > F (3’ [

d)(2 points) Roughly, sketch the graph of such parabola.

/Jee /7rc lure/

QUESTION 5. An ellipse is centered at (-4,0), F) = (1,0} is one of the foci, and (-4, 4) is one of the vertices.

‘ ) ‘ Ny (-H4,4)
(i) (2 points) Roughly, sketch such ellipse.
30
T, Wy, (v0)
(-9,0 Y / ?‘ . L
C(-4,0) \(_s
y 5
(i) (3 points) Find the ellipse-constant K. Vy (-u,-4)
IaRl=k = § = £=19] c 3z T
Fl

L/

(iii) (2 points} Find the second foci of the ellipse.
F:_ (‘-ql 0 \/

(iv) (3 points) Find the remaining three vertices of the ellipse

it j
Y, (-9 \/

{v) (3 points) Find the equation of the ellipse.

_(X+an4l l’i_z = |
25 16
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: —2)2 C(-\2)
(x) Consider the ellipsc (CU + ].)2 + (yl—O) = 1 t( \[il_(_)
a. (2 points) Roughly, draw such ellipse z

v, (-1,2+4) léﬁl= Jyio-1 =3

,24Y
Vi Vy (-141,2)
b. {2 points)Find the foci (-§-1,2)7Y 3

F(\S ,2-4) >
Fm-m/ v

Vy (-1,2-410)

¢’ (2 points)Find the cllipse constant

k=200, \/

d. (2 points)Find all four vcni?.!

(-, 24010) o/ Va(02) o
Np (-1, 2- Vio) L/ VH(-'Z,Z) w,

(xi} (6 points) Let #f = (5,11) and F = (10, -3). Find a point @ on the vertical line z = 4 such that | /7 Q| + |QF!is
minimum,

AX=H m= 3 - .2
H'(3,H)\ | H({S 1) lo-%
N
N=-2(8)+b
q.\\ F( 0 ,3) b -1
“ F 10~

. ’ = -2+l
v

g= -24)+1F = 9

Q44)
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Ayman Badawi

(242)* | (y=4)® _
25 + /169' =1

QUESTION 1. Consider the Ellipse

{i) Sketch (rough sketch)

e — F?

e

(ii) Find the Foci

% (;'rl; \6) / b T\:— wdetndet
Fo(-2 15‘5‘/ . ) e - 1< vl ®

(iii) Find the eflipse-contant &

% \\‘L:Z(aﬁ

Ay

\ ¥ IC 5\1\
(iv} Find all 4 vertices. =

Ve ha) w30 Vim) v aa)

QUESTION 2. Given (-3,5) is the focus of(a parabola with directrix line = 9. R B . g(w§

\\Q

i 3 . \L\.j M
(i) Sketch {rough sketch) \ ;
’ /’x \)E)(%\CQ{Q }'/’S%g? . ] Lk

(i) Find the equation of the Parabola.

@Qc]‘- b (y‘ylk (Dl) '

H R LA 'r |
Mio\‘s\‘o'e'“‘_%\ \‘\rsd-l—\rlve(—h‘y [/(-3.'3'}

\(\}:xm-—,'%'\'ﬁ

W

: L - 3 Lg}ﬁt&em Yo
[PVl o INBY S Q) | axl= ) 3306, o Sue
—, % CL(C)‘
(HidbSuisapoinien

Som-ClaRd-thecdiranipin? = —C_.,
e R . s

@ \Q;\v;\@l” Gt wiéfo% AE)(X-3) e (y -5

\“n\efzﬁé pavrt &

- % =3} -\
£ (2. 7) \(;(//Hj d
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Exam I: MTH 111, Fall 2017

. cell wtC
Ayman Badawi ZC/X/ ce
Points = Tp /—"//

QUESTION 1. (6 points) Given y = 11 is the directrix of of a parabola that has the point (6, 5) as its vertex point,
a) Find the equation of the parabola L‘E
-4+d (g-y,) = (x-x,)°
-4(6)(y-5): (x-¢)2
-24(y~5)= (x-¢)? o

b} Find the focus of the parabola.
F ( 6' - i)

L

QUESTION 2. (3 points} Given that = = —4 is the directrix of 2 parabola that has focus F. If the point @
on the curve of the paraboly, find |QF| (i.e., find the distance between F and Q).

6,7) lies
. ¥
18L] = 1QF/ ~
1881 = I&F)
IQF| = 10 units . T
Wy
QUESTION 3. (8 points) Given (—4,2),(6,2) are the vertices of the major axis of nn}l@ﬁe’(recall major axis is the
longer axis) and (4, 2) is one of the {oci.
d#) Find the vertices of the minor axis (shorter axis). (you may want to draw such ellipse (roughly)). ml'novr (16)
V3 3 !
vy (1n6) s (-4 2) N
V4 + s Ay N
v ( 1 -2 & 3 F__ e /" w
3 / ) v, iea-]ad Vq €27 (s
kS p
DY Ve
- — sk 3._"___
~u = (rr2)
! Moy of
|
[
@) Find the ellipse-constant Ji. C (,2) Y, (6, 2.) f
K _ 4

£ w[Eq |

\(Ai) Find the second foci of the ellipse,

s

F' ( -2 7 Z) _\J..,.ﬂ,

(iv) Find the equation of the ellipse,

horizontal Q,prfe ; S =) b= ¢
2 2
X W) it .4 Mg 4

s w6
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Final Exam: MTH 111, Fall 2017

Ayman Badawig J_ Katia
Points = —

QUESTION 1. (6 points) Given z = ~6 is the directrix of of a parabola that has the point (6, 5) as its vertex point.
a) Find the equation of the parabola

il = |-6 -G}

; AQ)(x =) - (Y=Y 9 43 r-0) ey
(C:S

¥ 4.~

b) Find the focus of the parabola.

Vel 5 pes,s) 7

)

1-12] =12

Y

"

QUESTION 2. (8 points) Given (2, ~4), (2, 6) are the vertices of the major axis of an ellipse (recall major axis is the
longer axis) and (2,4} is one of the foci.

(i) Find the vertices of the minor axis (shorter axis). (you may want to draw such ellipse (roughly)).
| ViVals K = | 64yl = 10 o £ -5 -1y

C=C2, 1) = Jy-1] -
: 1) R = lq-1) =3 abzf(%)ilr.u“‘

T 3
b- 57 _2°_
3 -l Va (12, 1) qu(--tf,h

(ii) Find the ellipse-constant A,

K =10 ,
S
(ii1) Find the second foci of the cl]iEs;‘_/’

F, ( 2, -2) \_//

(iv) Find the equation of the ellipse.

CK—L)l -~ )1
+ N = |
i /

QUESTION 3. (5 points) Given y = 3z* + 12z + 9 is an equation of a parabola. Write the equation of the parabola in
the standard form and find the equation of its directrix.

¥= 8y 49 5y = 3(xuyya3d) D oy \3[()(—!),)2—44-%]

158000 ) Sy gt o)
3

ZIA- = Js‘ S dJd= A ._____,.--/'h 3

,-f-'\" ] ..
v=_-2,-3) > (dAﬁeowx S ox= -2- L

——
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Quiz 6 MTH 111, Spring 2019 KAMYA "\P\NSRA

Ayman Badawi

QUESTION 1. Find f’(r)dnd DO NOT SIMPLIFY
) F@) = 1003z + 122° — 10z + 5)1

= 101 (3t +na-10wrs) % (1202 + 267? —\V

}h)f($)=\/—+ 73

S CIRLY, A e e V) ‘Z/ﬂ
-3 ~It g
=207% - now +F S
‘?\ S N /
/%
QinIGiven k{z) = [(2% +x = 16). Find K'(3) if /(5) = =7
e = £/ 2-16) (4n+1)
> L K’(?;) :p’(ng+5—IG)- (I’L-H)
=4(5) 13
z-3.15 = -4 7~
) QUESTION 2. Let f(z) = 1% — 627 — 152 + 1.
LY }a)Findthesignoff’(;r). ) )
/ 2 S e : =0
) = — N —I5 ouirical valwe: £(%
T = 0= 2%*-12%-15
S Yoroam -5); =0 =k bn-6 > 0=(@-5)(xr)
iy o oA sp ORwADDLES O L=
bl
b e S’ﬁm a% »f(t)
Aog=-2 0y -P(-l)z.ll+24r—-|6 =y/>o +-.-++:—-—-""‘,4;'l’ri
M0y f0)= -5 < 0/' )’2 - o % ¢
\2 g
v Moag=06 5 L (6) = 3x—32 - 15 22120
¥r 7
%\%!/2%’ | b)By staring at (a) find the critical values. 7/7
'\/fbb =S o o =- \/
iy

/'Ll:) By staring at (a), for what values of = does f(z) increase (decredse)"

) inesendts (<00 1) U -5,,00)

f(n) deweadn © (-1,5)
l d) By staring at (), skeich f(:x) (roughly)

Faculty information
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QUESTION 1. Given H = (4, 19), F = (0,27). Find a point on the line y = (5, say @, such [FQ| +|QH| is minimum.

“F=0.2m
\ rn y= max+b
\e | =
(3:15) %MEE j: _:(;:i
H' s () b= 27
Y=Y +27

O=(3,15) 0= (o, 15)
IS5=-Y2 +2% ?z/g
22 = 527
o
= 3

QUESTION 2. Consider the following picture. We need to construct a rectangle B, C, D, E with maximum area between
y = 27 and y = =2 (see picture: B, C lie on the line y =27 and D, E lie are the curve y = 2. Also note that mE = mD).

Ce2z). 27D A= ledl leD)
|a A c

‘ y -7 A ZM'(27—M'2)/
(m/_,,:’-t( Kb, m2) A = 54m —2m3/

il

i

X
i P\': 54 6 2 =
) Clegte Leyl.
/- 0:5Y4 ~bmt | o
/ mto -5y T
Find |BC|,|CD). i - /g 12(3)= — zrar

A= 20:)-(27-3%) ‘

- g B .
t0% ur\-'s,l W\:i/ 3'5 m
\GCl: ?""\ /

:éwmlg
o) = 2737
ERNE SVPNER

W

1

7/7

Faculty information
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4
i J
QUESTION 4. (5 points) Let f(z) = In(5x—4) +4. Find the equation of the tangent line to the curve of f(r)atr = 1.
y=5Sx+b

£0) = \nls-4)+y
= 5
= (\) o )
L\‘/‘?) = 5
Sac -4
(B> Py=m=-5
QUESTION 5. (7 points) Given H and F. Find a point Q on the line = = 12 such that |[HQ| + |FQ| is minimum. 7
ot (I G ZE 7 N
F’:— C_\@/ ’Zgj

P oa

LI
e e _3
fi-z a=(", )
@A) J= -2 +h -
(L T = -3(2)+h s e
e 3.5 s By - e
= |14 . A
\Ac\ P i Qm.h:(qz,-m?)

QUESTION 6. (7 points) Consider the following picture. Find [AB] and |G| so thatThe area is MAXIMUM.

T e capre y5 B:—YFL}

"F&\C Pf)’lc’ \ﬁ ':_—_'2_%

NERITINA
o b =[a(an)] . 2a| A5 (6)

A (o) e | = B ands®
?
= 3 -
e 2e 4 Sha ‘AB\___ Ta
V2 —fa?agly = & aribs
~bal+54 = ¢ o
N 18D =(-e?e27)
- = &6 unts

Va2 areewp
o= 39

0:+3

x )

A = -!2q

g s i~ A
Faculty information Lj/l_) A (3 F 2 o ap P
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates.

E-mail: abadawi®aus.edu, www.ayman-badawi.com
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o)
QUESTION 3. (4 points) Sire at the following graph.

a/
/lb
(-2,6 (4:6)
— e —F . = —
L/
d=8
parabola
T 12
directrix
X =-8

Given F = (4,6), the directrix line, L is x = —8, and |QF| = 10,
/i) Find |QL] = |IQF } = 1 O /"
S Fndv= (-2,0)

(iii) Find the equation of the parabola

24(e~2) =(y-¢)*

QUESTION 4. (6 points). Find ' and do not simplify
T () y=tml{4z +3)1%(—5z + 30)Y) 3
=1t +3)" 4 |n(-5% +30) , 4o -15
=0 (g2+3) 4+ 305 % +30)

!

g = H?_I_L'.. 4+ 3--5 1/
43 “S% 13

(i) y=e®=+-0 41022 — 423

j{[e'cws-x'-". (11}:524225)] + 203 _] /

7 (il]) y = (21 + 5z - 623)7

Y= 7(7_)-+52e~éx3)6 (5 - 1%37) (_/

QUESTION 5. (6 points).
i Find!fize’=" 1) dx

e L L)
st 7 (e )+ {/

/) Find [ oyt du
j(”"w)(cz"*zws}’j Je

-2
7%
W= cz"‘_LZurS ‘Z T (C 427—5) +C

u' - Zcz,(-t?_
Jijz(c";(-u)(tﬂ”.,?u s:bdo( (/

(iii) Findif(6z + 3)(z* + 2 — 5)!! dx
5

N 3
“z ety -3
w's 230 4

—(‘Hcf'j) (-5%+30)

1z

.3._L zl-ncrs) +C
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Quiz 6 MTH 111, Spring 2019 KAMYA "\P\NSRA

Ayman Badawi

QUESTION 1. Find f’(r)dnd DO NOT SIMPLIFY
) F@) = 1003z + 122° — 10z + 5)1

= 101 (3t +na-10wrs) % (1202 + 267? —\V

}h)f($)=\/—+ 73

S CIRLY, A e e V) ‘Z/ﬂ
-3 ~It g
=207% - now +F S
‘?\ S N /
/%
QinIGiven k{z) = [(2% +x = 16). Find K'(3) if /(5) = =7
e = £/ 2-16) (4n+1)
> L K’(?;) :p’(ng+5—IG)- (I’L-H)
=4(5) 13
z-3.15 = -4 7~
) QUESTION 2. Let f(z) = 1% — 627 — 152 + 1.
LY }a)Findthesignoff’(;r). ) )
/ 2 S e : =0
) = — N —I5 ouirical valwe: £(%
T = 0= 2%*-12%-15
S Yoroam -5); =0 =k bn-6 > 0=(@-5)(xr)
iy o oA sp ORwADDLES O L=
bl
b e S’ﬁm a% »f(t)
Aog=-2 0y -P(-l)z.ll+24r—-|6 =y/>o +-.-++:—-—-""‘,4;'l’ri
M0y f0)= -5 < 0/' )’2 - o % ¢
\2 g
v Moag=06 5 L (6) = 3x—32 - 15 22120
¥r 7
%\%!/2%’ | b)By staring at (a) find the critical values. 7/7
'\/fbb =S o o =- \/
iy

/'Ll:) By staring at (a), for what values of = does f(z) increase (decredse)"

) inesendts (<00 1) U -5,,00)

f(n) deweadn © (-1,5)
l d) By staring at (), skeich f(:x) (roughly)

Faculty information
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E-mail: abadavi@aus.edu, www.ayman-badawi.com
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QUESTION 12. (43/ points) Stare at the following picture,

PEAN L/

Draw the projection of V over W.
QUESTION 13. (7.5 points) Stare at the following graph of y = f*(z).
(i’ll'- cal valuel = O , 2 L] P é

= (-2, 0),(2,4),@&, ~o°)

r\'/:\' ———s S:(O,?_):(Lbé)

"v

S
1]
=
=
\

&

(i) Atwhat value(s) of = does f(z) have lo:v;m,?
atk % - o one =y : .
(ii) Atwhat value(s) of « does f(z) have local min.?

ab ez 2 and 2 =~ ¢ \_’/
(iif) For what vulues of z does f(x) increase? L/

(~o=,0) U (2,4 )U (64 +oo )
(iv) For what values of = does f(z) decrease? l_/
(0,2) VU (y.6)

(v) For what values of = will the normal lines have positive slope.. s
Murmal Lar w1l hove @ =+ Slofle wha Hre tengenr hire heg -~ Shof
cuben He Bondhon % B "’"‘"c“f"‘j? p (O,Z_)U(Q,é} 2
QUESTION 14. (5 points) Given Ly : x = 2t,y = t+ 1,2 = 3t is perpendicularto Ly : z = dw + 6,y = 2w,z =
aw -+ 1 and they intersect at a point Q. Find the value of a and find the point Q.
La s w6

Y it Y= -2 gweﬂ
SR L 0=(22,3)

2 3[:
k] 4tz - 2w -
2"—:(,w+6 Lalwsz - &-—— 2
2b-4w -6
{’*ZW:—I
& -9 z ¢ t=\ x =2 <= EET5 )
E= |5 zl w " ) - 2=32 3-al-1) ¢l
IF ) B el
2z -1

., a=-2

Faculty information
Sharjah, P.O. Bax 26666, Sharjah, United Arab Emirates.
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(@422 | (=172 _ | CE'- a5 -9

OLINCMIANT 3

A A R U
QUESTION 2. Consider the hyperbola @ - 16 - ].

7 (i) Sketch (rough graph). c = (5/ - )/
H \V‘ x v‘l/ )\FJ.

L\ S

} (ii} Find the heperbola-constant, &
b -5 kU |k-3x2 = ¢
o - 1 —

2 (iii) Find all vertices

V) 63—3,—’2) Va (3‘(‘%;'2)
(O/~D_>/ Lél'z)/

‘L (iv) Find the Foci N
CF = (&)t b CF =25 5 (s,-2)| R (3+5,-2)
2 \c;: = \

CFl= G+l6 1/ (-2,-2) (8,52)

Faculty information
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadawi@aus.edu, www.ayman-badawi.com
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2 2
x—=2 y=3)*
QUESTION 6. Consider the hyperbola ( 5  _ b T ) = 1.
a) (2 points) Draw the hyperbola, mughl%k) 2 U\ \DL

under o0 5p riged e Bt z

(-3 13)

N\ = w7 R
T @y o

L9 ez (ay)

b) (2 points) Find the hyperbola-constant Iy

L_%_)Z:f\j k - 3x2

kL= V3
z

c)(3 points) Find the two vertices of the hyperbola.

= (3433 viz (2-3,3)

( 5,3) ( "\JS) /

d) (3 points) Find the foci of the hyperbola. CF*= %)Z L b2 \-/
F=-5/3 ) (-33) (ren g4

'EZ: (QTS/S ) (7/3.) VEZ?S

QUESTION 7. (4 points) Giventwo lines Lt = ¢+ | yy=2f+ul ~— 5 (i = Pyond Lo ee 2 L
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Final Exam, MTH 111, Spring 2019

Ayman Badawi

-

Score = o8

QUESTION 2. (6 points) Stare at the following graph.

(f,f) L/

/

Givenc = (—4,6), lev2l =3, and F2 = (2,6). 4
/(i) Find vl = (_;) é‘) Fl =("0; 63 ,02 {'7, (,) ,and the hyperbola-constant & = £
v / ICE) = X% bt =(

/(i) Find the equation of the hyperbola m 4
z (S G +b?. 36
(+4) _ (4-¢) :
(CSa D ) L

9 727 S
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Ayman Badawi ( z )

AN c(-1L2)

2 7
. W= (1)
QUESTION 1. Consider the hypcrbola given by

A
’ g /l ( ; I B
(i) Sketch, roughly. F, { 5 1}— =

) L
.(\?.1,'2) \‘ } = =6
Ve

m e \\\E// |CF )= \;_PETC_I_

= b
(ii) Find the ellipse-constant K.
k=6 /

(iii) Find the foci.

F(<1,2+5) 5 (R (3 T2 (-1.2-5) 5] Fal) =)
(iv) Find all vertices, .
V,{—‘f}l—i—%) =>.v1 (";S) }‘

\/7 (_1/2-3) :Di\/k(‘/f'_/{)i"//
\hyperbola

QUESTION 2. Given a-pasabola centered at {—2, 3) such that one of the vertices is (0, 3) and one of the foci is (-6, 3).
(i) Sketch, roughty.

2 2
X=-Xp) ‘00"9‘) -
Vy \"l(o'gi ((n)'z Lz 1
Reey Ny . .7 ST z
) ICv 1= B 7 IcRl=H

(ii) Find the constant K.

o= 103l k)7
_ik-f IC‘VZl L 2 r—)]k:'-{ !/, EZ: sz‘ Lt . \0’2: \2

K<
2
K

(iii) Find the second focus and the second vertex.

W, (u3)] -
FE(2,2)

-

(iv) Write down the equation of the hyperbola.

(x2)" (y=3" |

4 12 e

Faculty information
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QUESTION 6. Consider the hyperbola (y + 1)2 - % = ]_
a) (2 points) Draw the hyperbola, roughly
LYa= (1;3—) _
A\l (20 |CRl=Virg = =
Tcca, -\

x ;l( :.,"R.)
(—H 9 (2,71)

b) (2 points) Find the hyperbola-constant K.

c)(3 points) Find the two vertices of the hyperbola,
\Jl ( QJ O’)J
Ny (,-2)

d) (3 peints) Find the foci of the hyperbola.
(2,2
T (a-H )




QUESTION 4, (8 points)

2 2
y=2)° T~3)°
Draw roughly the hyperbola (J 9 ) - ( 16 ) - 1 Then find

a) The hyperbola-constant A’

[25)’.- U k=

b} The two vertices of the hyperbola. -q/
v, (3,5) '

Va (3,-1) 7

leFr ) = J9+/6 = 5

¢) The foci of the hyperbola.

] ( 3, ¥ /
Fa (3,-3) (.,

v
/)

Posrtre Y =

foE) (5,7
5/ ’
(3/2)C '¢£3V,(315)

yg( 3, =)

o

For(3,-3)
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2 _ (z=1)? v
QUESTION 7. (8 points) First draw the hyperbola T - 12 = 1 Then find

a) The hyperbola-constant &,
Nt K =2 k=h
<) =Hh

b) The two vertices of the hyperbola.

\’|(‘12)// A CD / b":p_
v, (V) ,//I.fr. PER(TE

c) The foci of the hyperbola,

Fc—ibfeﬁ m M&,lefl—: ﬁ"

Fl(tq)///
F'L(\)— / t/




= [ aABdn 8l I! UULVO T D A} AYman Bagiwi
QUESTION 3. Given the hyperbola £ — &= ;7!’ =1

4

(i) Roughly, Sketch the graph of the given hyperbola.

(ii) Find the two vertices, V; and 14

d
LS A N S Y SR S\

!\G=(?,a)l/

(i) Find the two Foci: £y, &y~
R [ .53

QUESTION 4. Given Fy = (4,1), F» = (=6, 1) are the foci of a hyperbola and V} = (1, 1) is one of the vertices.
(i} Find the hyperbola-constant K,

= (b)) -
C = ( 2 \) = (—\,\) ; jﬁ \rfw/”

(ii) Find the second vertex of the hyperbola.

/
2oty —>|\rn= (3,0 |-

|

(iii) Find the equation of the hyperbola.

N R e DT S praw - 25=4+\01->E
Ciuwffoﬁ!zqﬁ_\)q_ - _@_'\iz \
4 2l
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each of the conic sections are
summarized below.

EQUATIONS OF CONIC SECTIONS

Coni_c Characteristic Examj
Section
Either A=0 _
y_
Parabola or C=0,but
X =
not both.
Circle A=C#0 X+
2
Ellipse A+C,AC>0 i(_6
Hyperbola AC<O0 X1 -

The following chart summarizes our
work with conic sections.

In order lo recognize the type of
graph that a given conic section has, it
is sometimes necessary to transform
the equation into a more familiar form,
as shown in the next examples.

Example 1

DETERMINING THE TYPE OF A CONIC
SECTION FROM ITS EQUATION

Decide on the type of conic section
represented by each of the following
equations, and sketch each graph.

(a) 25 y* -4 x> = 100.

Divide each side by 100 to get

21/30



9/20/21, 2:22 PM

Solve - Ellipse and hyperbola Step-by-Step Math Problem Solver

2 2
yooxX
i 25

This is a hyperbola centered at the
origin, with foci on the y-axis, and y-
intercepts 2 and — 2 The points
(572) (5,_2)7(_52) (_57_2)
determine the fundamental rectangle.
The diagonals of the rectangle are the
asymptotes, and their equations are

Y= %

The graph is shown in Figure 3.44

"t

Figure 3.44

(b) x*=25+5y°

Rewriting the equation as

x> -5y =25
or 2—5‘ 5 =1

shows that the equation represents
a hyperbola centered at the origin, with
asymptotes

https://quickmath.com/math-tutorials/ellipse-and-hyperbola.html

22/30
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b
e X
+4/5
or y= X

The x-intercepts are = 5; the graph
is shown in Figure 3.45.

]
— Y 1- -
1 X+
~
- - . //
e O P
~ D e -
~ = -~
D
HEATEERREAEEY AN
Ty rrir<rror—=
5 P "
- - ~
- L= ~
" -~ -~
- - =~
- - e
Figure 3.45

(©4x°-16 x+9 y* +54 y=— 61

Since the coefficients of the x2 and

y2 terms are unequal and both
positive, this equation might represent
an ellipse. (It might also represent a
single point or no points at all.) To find
out, complete the square on x and y.

41 (P-1x)+9 (P +6y) =—s6l
Factor out a 4; Factor out a 9.

4(P-ax+a-4)+9(P+6y+9-9)
Add and subtract the same
quantity.

4 (P-ax+4)-16+9 (P +6y+9)-¢

https://quickmath.com/math-tutorials/ellipse-and-hyperbola.html 23/30
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Regroup and distribute.

4(x-2)%+9 (y+3)>=36
Add 97 and factor.

<x-92>2 N (yze,)z .

Divide
by 36.

This equation represents an ellipse
having center at (2, — 3) and graph as
shown in Figure 3.46.

v’ ~ 160 + 97 + 54y = -6

Figure 3.46

(d) X" -8 x+ y* +10 y=—41

Complete the square on both x and
y, as follows

(x®-8x+16) + (P +10y+25) =—4

(x-4)*+ (y+5)>=0.

This result shows that the equation
is that of a circle of radius 0; that is,
the point (4, — 5). Had a negative
number been obtained on the right

24/30
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(instead of 0), the equation would have

represented no points at all, and there
would be no graph.

(e) X’ -6Xx+8y-7=0

Since only one variable is squared (
X, and not y), the equation represents
a parabola. Rearrange the terms to get
the term with y (the variable that is

not squared) alone on one side. Then
complete the square on the other side
of the equation.

By=—xX"+6x+7

By=— (x2—6x) +7 Regroup
and factor out — 1.

sy=—(xX*-6x+9) +7+9
Add 0 in the form — 9 + 9.

8y=— (x-3)>+16 Factor.
=1 2 .
y=—5 (x-3)"+2  Multiply

both sides by %

The parabola has vertex at (3,2),
and opens downward, as shown in
Figure 3.47.

2+ -6 +8y-7=0

Figure 3.47

https://quickmath.com/math-tutorials/ellipse-and-hyperbola.html
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CAUTION The next example is
designed to serve as a warning about a
Very common error.

Example 2

DETERMINING THE TYPE OF A CONIC
SECTION FROM ITS EQUATION

Graph
4y°-16 y-9 X" +18 x=— 43,

Complete the square on x and on y

4(y?-1y)-9(x*-2x) = — 13

4 (P -ay+4a)-9(xP-2x+1)=—43-

4(y-2)2-9(x-1)>=—36

Because of the — 36, it is very
tempting to say that this equation does
not have a graph. However, the minus
sign in the middle on the left shows
that the graph is that of a hyperbola.
Dividing through by -— 36 and
rearranging terms gives

(2 (-2

4 9

a hyperbola centered at (1,2),
with graph as shown in Figure 3.48.

26/30
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Quiz III: MTH 111, Spring 2018 Archa Alukla

95223
I
B

: B
Then A ;./’\b Ao lxvov\-! GM[///

1. Draw Projl

Ayman Badawi

QUESTION 1. Stare at the following vectors.

©

;é/l 2, Draw Proji¥

QUESTION 2. Given (1,2,4) and (7, -4, 3) lic on a line L.

a) Find a parametric equations of L.
D= ( -1, ~4=2, 3-4) =(5/'6/">
(\: 2,4) and 56,'6/")
(1+6L, 2—¢L , y—1)

X ltel Y= 2-fL 2=4-L

o i Lie

b) Find a symmetric equations of L. cL - 2- Y
| Lox=l = 277 = a3
= < é e

¢) Does the point (1,4, 8) lie on the line L.
© x-! = 1- -0 chu-g -4
O ¢ < a"e 1t cloesnd lie on dha bve L

4-8 = _—2 - -1 beconrn .Lbu, Aolues vaiia s J/ng\%
& & 3 &wbha‘\/&f\_/'/
QUESTION 3. Let V =< 1,1,2>and W =< -2,2, -1 >. Find Proj}¥’. Will it be in the direction of V 7
AN : :
7 _ R vl = -
&; Pf%\f\l - ENRY S IR S I P
o \ Ivi 1> = €

S = 1D 4y () Prop - __J*CVD - 6—%‘* / :22: /:f—
T 2% -2 C
—— g )it will be b~ dhe, Qirethen {'V

Faculty infqrmatmn

Ayman Badawi, Department of Mathematics & Statistics, American Univa
E-mail: abadaviQaus.edu, www.ayman-badawi.com
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Exam I: MTH 111, Spring 2019 Y v pes
Ayman Badawi
Points = =

QUESTION 1. b) (4 points) Given 4 = (6, 10), B = (-7,3), and C = (—4, —2) are the vertices of a riangle. Find the

area of the triangle ABC.

Arec, of +re ticngle ARC = _5 | ABXxAC

S TR Yk
. ABXAC = =13 -7 ©1.0-0)+36K = &
C-n <“\O/ 1D -0 -2 O

Arec of ARRC= L 88 =|Ud ooits®[

c) (3 points) Find a vector F that is perpendicular to both vectors V =< 2.6, -3 > and IV =< 5,~4, | > such that

[Fl=11L | . . '
3k S (JH=11 <o W F
Fowoh & on | o-6ioitj-2er) | \F)
5 -y (=l -6mTeag)

AN
——
QUESTION 2.3) (4 points) The line Ly : z = =20 — 3,y = -3t + 3,2 = 4 — 2 (¢t € ) intersects the line

Lytz=2w—13,y=4w— 15,2 =dw -6 (w € R) ina point Q. Find Q. .
Lyt X=-adt -3 La: x=Qu-1} use sulbshviion metad
Yy=-3tx3 Y= yu-ig
7= th __a Zz= L{\.—LJ —Q

find profintecsechon :  ~At-3= 2 -13 -3 (o E)ad= -l
* NOW SU\Q N each :aat = ’l_t"’_'%'*_}_ seC::j BU.J—]B "'-5‘:|—|'-1"|f

\ine o cet interechon .

pro Y 162 —w eoll B vy -
‘QC?D;Q}(Q'B t2-3+8 o I
S \JCTQ\ | L/

~3(2)33 = 4(a)os
> = 3] - \)h’rersechom pt=Q= (—7,-3/6)’

H(z%-a = 4(3)-6
=6
)(Z points) Are the lines in (a) perpendicular? Explain

Dl E <—a) _51 L|> D|'Dl: (—le)-{-f-'ﬂxq)f(b\xﬁf)
Cazda, oy > ey |
SO 'H“ﬂj e .Per‘:fhdi(uls
because their dot praduch
S zen & +’~ej mterSec b
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9 2
-2 y—=3)°
QUESTION 6. Consider the hyperbola ( ) - (y ) = 1

- 2y Oy
4) (2 points) Draw the hyperbola, roughl l_c_) 2 \\91__

under o 5p righd e Bt 7z

(3 13)

11:;‘ \\fl 2 \,,/" .';‘—1.
) 1 @ (1) Z/
(_"15) C = (;\,—5)

b) (2 points) Find the hyperbola-constant Iy,

L£)2:9 k- 3x2
2 (b=¢]
- V5

2

c)(3 points) Find the 1wo vertices of the hyperbola.

Vo= (3433) viz (2-3,3)

(52) (-1,3) /

d) (3 points) Find the foci of the hyperbola. CF*= %)Z L b2 \/
F=@-5/3 ) (-33)  (ren gac

'EZ: (QTS/S ) (7/3.) VEZ?S

QUESTION 7. (4 points) Given two lines Ly 1z = ¢ + 1,y = 2¢ +d2=-5t+3(ecRWand Ln iz = 2w - l,y=
4w+ 1,z =—10w+ I3 (w € R). Is L, parallel to L;? Explain (show the work)
- liret cre i/ I Hey hare st & they clonot intersect
L 4 X: . = —
| ;'I“ _ LQ D § -3 (W) \ telee =0
= At + =)

! X Y= hos = Qua-| Uz &
C =-542 Z = -\10L+13

h=fu) A

Di<1,2,757  Dad2,y,-0> \/:-Iow+‘% S

l= cx  ‘c=1 Qo = Q .
A=cl ; B =Tl 4hey do
\5: C(‘l()) e ) | L’—l: Lu ﬂOT

3 Lk ] tehed‘
L/ La \“S‘: \ W

——
3I-3 - ~\ou
Q= 10w
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QUESTION 8. (6 points)

LV
FQ) Y Stare at the beow. Then find Projection of V over U

B

QUESTION 9. (4 points) Find the equation of the plane that contains the points Q; = 4,4,0).Q: = (0,2,6) and
Q3 =1(4,0,8).

~— chotie « P'\'
N = @\@1 x @\@3

L2000, 1/ ®, = (4, 4,0)

1 ] ko (x-4)+3(y-1)
-4 -2 S | - %i+20j+16k 6 (2-0)=0
We) -1 2 \ <B,22,¢>

\_ﬁaﬁ 22y-N+162z2 =0 }

QUESTION 10. (6 points) Consider the parabola —16(x + 2) = (y-35)%

(i) Sketch the parabola L\d - -G & efore x ot \f(:{'
a=ay -
(~2-u;r°'— (4, 5)

(-25) l/

(ii) Find the equation of the directrix line

X = —Q’f‘L‘
F=2 v
(iii) Find the focus point.
Yocus = (-2-4u 5) |/
(-¢,2) -
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QUESTION 2. a) (4 points) Does the line L) : z = 5t — 20,y = —t + 3,z = 3t — 27 (¢ € R) interscct the line
Ly:x=-2w+20,y = -dw - 5,z = 2w - 3 (w € B)? If yes find the intersection point Q.

5t -20 X5 - 2w+ 20
LI {\3’ £+ 3 L:'{g";y‘: ’g Tre Fo'\n\ c.(.\ \n"rer&EC.hOﬂ
7= 3t-23 X wEa0 = a‘éf))-t:éo
= -Gw-§ = -{o)-§ =
§£-20=-2w+a0 = Straw hO- 7= Aw-3 = 20)-3% =
~E+21=-4w-5 = “ttUHw =
€=8 w=0 : . )
ponl 2 inbenectbn: o
cnecr for 2 50 -
_‘S -
2=3%L-273 = UYP- 2 ) -—2 ‘}%\e are L /’ 4 ‘3)
- -1 = 20 3 ual =
2=2w-% = 2(0)=% = L%MLE L/
|rﬂ(‘n,EC‘

b)(2 points) Are the lines in (a) perpendicular? Explain \{QL
Das-\gs D= L-&,—4, > =

Dy Dy = SER)-1EH)3() = O :
At produck =0 = Theg aore perpendicular:
QUESTION 3. Given & = —4 is the directrix of of a parabola that has the point (6, 5) as its vertex point.

a) {2 points) Roughly, sketch such parabola, XE- y
0,4
Q -I_l 2l ne

b)(4 points) Find the equation of the paraboln

ha (x- %) = (Y- yo)
— 4 () (xx6) =CY- 5)

= %(x+6):(9—5) 4

¢) (2 points) Find the focus of the parabola, say F.

F(-§S) V

d) (2 points) Given Q = (~10,b) is a point on the curve of the parabola. Find |QF| (HINT: You should know how
to do this QUICKLY'!, you do not need the value of b)

14L1=1 81 = |gFi=6| \/

20
=
=
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QUESTION 6, Consider the hyperbola (y -+ I) — % =
a) (2 points) Draw the hyperbola, roughly

1.

LY~ (1;1‘)
) wte (2,0)

| (R = +8 = %
Tcca,-\
L;(l,"g.)
(—?—SV (2,4

b) (2 points) Find the hyperbola-constant K.

c)(3 points) Find the two vertices of the hyperbola,

N (2,0)]

N, (2,-2) \/

d) (3 peints) Find the foci of the hyperbola.

F(2,2)
o (a-1)

(i) (3 points) Find the symmetric equation of

L.
X=1= Y-Y .-z+3 /
2 =

QUESTION7. Giventwolines Ly : & = t+1,5 = 2t+4,z = =5t+3and Ly : £ = 2w+7,y = dw+16,z = — 10w-27.

(i) (3 points) Is Dy parallel to D,? (note that D, is the directional vector of Ly and D- is the directional vector of L)
Show the work DD,
D, < 1,2,-56> :

B Llw, = The_\;, e PGY&M
€1,2,-63= C €2,4,-10% 2
D, <24 10> e= L
2

(iii} (2 points) Is L; parallel to L7 Explain (show the work)
Take t=0 —= (1u%)
eneck i (LuR) € L,

|= vt = w= -
Y- Y16 =2 W
2= —{0p-27 = W= %

- 1-t ¢ o Lp..

wWowW

N

N

- Loand L, intemect ond Yhey ave NO
= . ‘

ParoLle_l. They are colling

ar ( seme \ine/
on Yop of each ofher )
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Quiz V MTH 111, Spring 2019

Ayman Badawi

Q1,Q2.Q3.

ht Ayman Badawi 2019

- X
s '
(s):
I

7/? QUESTION 1.Let @y = (1,1,2).Q2 = (0.1,3),Q; = (2,1,5). Find the equation of the plane that passes through

(21.5) (04,3
N L Pl 03 QJ
. —>
Ve Q,0, Q,0,
—_ —> 01<lll'2)
Q1D; = <0-|,l-l73.2> Q1Q3 ) <Q~" 525
<101 <103y
I
— — 1 _) k
lng Q.0, . o 11.( 0 )¢ (-3-1 )j+( o )R
7
1 0 3| . 4 . <o, LI,O>/
. Chavse Q‘1 & e ranc[om/aa,‘,,/ — 3
SR MeQw . L0, 4,0 . KXy 1,223 =0
! (I/"Q) 0 (x4} 4(y-1) o (22) <0
|_~> v b H(y-t) =0
Qw :l(x~';y-l,?-9) ” _—

05
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QUESTION 2. () (6 points) Docs the line L : z = 2t + 1,y = 5t — 1,z = =2t + 3 lie entirely inside the plane ,
*+2y +z =237 I not, does it interscct the plane? If yes, then find the intersection pocl)r:l.‘ b i o Werld i ““"

b A P ot ialeviechs
;(;géé-"liééﬁ P?“*'Z\_V-FZ:Z_’) & "'(L\,‘7 9.c _‘|.‘z
=-2t+
: ’ Pl 2 (zéﬂ)42[51:—1)+(—2(:*3)223 g—@

:2(?4),;.! s Sl ! ;/e/_'|+lok—2-)’é+3:23

2)~ =8G0-1 =95 ; ok +2 =23
= =2(21)+3 = =1,2 \ k= 2|
“ t-= 2_‘/'0
R=(52,as,-1.2) [ = B

{58, 4.5,-1-2) 6/@

the poinl-ef inlersechion i

wocel ies inside the plane P.
(ii) (4 points) Given N =< —2,3,2 > is perpendicular to the plane P and the point ( 1.4,2) lies insi
Find the equation of the plane P.

Noe (2= 0) + Ny (y-P) + Ne(z-P2) =0

=3 (7e+i) +3<7_4,) 42/212)7 & plane

Scanned with CamScanner




7 QUESTION 9. (5 points). Can we draw the entire line L : z — 2t,y = =3t + 1,z = 1lt + 4 inside the plane
—6y—2:=207E -
o O RN Yqke a o Y on L
Aneck A Ane
aw Dres
N = < _ D= -
2,-6,-2> N-D=% +18 -22

?(7"1,\,\.\(5\,]&\”&
R N N

r\JP’arf e Diine must = ©

ort Ne

5 NGB e tine e be iy

on e pbre beca e Hle b Prochal
b nopme) ared disechuslvedar is )
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QUESTION 1. a) Find the equation of the planc that contains the points Qy = (0,1,1),Q> = {0,2,3}, Q5 = (1,3,2).
—
QiGr. (Oiad)y- (o, 1:1) <(),l,;>
 6s. (Lz3) -Cotil) = L)y 2,1
—> —_— .
Qe. . @@z = (N> =[x (1)) = JLeon-c2-0] + k[ foay-c113]
Yk - 3. 2] _ g

o [N NS> 4_313‘,|>

la® L 2 |
( 6 equabion : I X 42 -2) -1 (2-1) =g |
L~

c) Given a plane P : 5z — 7y + z = 21 Can we draw the vector V =< —4,-3, -1 > inside the plane P? explain
’?3; N<5,—7,|> NV = 0 = | 5 g (heide plare
ey _
t VL4003 -5 (5--4) t(773)+ (171) = -20420 -
= 0

A\ Gind sha b 1 sh ias 0 10 S datea o
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Exam II: MTH 111, Spring 2018

Ayman Badawi 65/

Points = —— -

QUESTION 2. (i) (3 points) What can you say about theline L : v =2t + |,y =t — |,z = — and the plane
T +2y+ = =167 (i.e, Doe L lie inside the plane? Does L intersect the plane exactly in one point? or neither? \S
L: %=2¢ +41 Pr%r2yrz-'s X 1(4\3'\»\2 !
k- - =16 Ay =
i—tfziﬂ, (b +D L2 - D 2% Jr»'b b)z 2 oane-t
- A+ A 2g)-2lb2g > =lb ——
ZE= 1 = k= Ay k- A §: inversec )

g : (15,6,
(ii) (4 points) Given N =< -2,3,2 > is perpendicular to the plane P and the point [~ 1,4, 2) lies inside the plane Po——"
Find the equation of the plane P. Frd eqn > Birechancd Vedar
N=2-2,%2,25 1 P at ©(-1,4:12) ———f
poro- &

Pr "2(x 4D x2(F-Nr2(z2.2) =0
PP -2x-2439y-12 +22 -4=0
L P —2x+3y +22=13 L

(iii) (6 points) Find the equation of the plane that contains the points Q| = (4,4,0),Q: = (0,2,6) and Q; = (4,0, 8).
%Y\ "‘P Plane - divectonad VECsy  an o Q,

@u'-(‘h‘ho) Vo= L1 4k 0 =Ly \4 -6 g 2

Qs (0,2,6 4 2 -6 = \-1 2\0’\4 2\’\'4 '1\

©z: (4, ©,8) A -2 2 g (b 2a) -8
© s 00 =<4,2,-05 e, - 30,165

v N=0z00244,-2,27 o “B(x-4) -9 (y-q) -16(2+D=0
" P oBx+s2-329iagolo® =0

A o+ -8%- - 461 = -1ko|
\p* ~B¥-32y-de2 =TI 7
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Exam II: MTH 111, Fall 2017

Ayman Badawi
Haya Alshamsi

Points = —%

QUESTION 3%.() (3 points) Can we draw the vector v =< 3, 5.3 > inside the plane  — 4y = 11z = 77 ceplaim
Vs <§,—5,27 Nevs 30) -5(-¢)r2(-11) The fwo vecigry oure
LAy s 5 eaer s o /oo PURSAWEE

(ii) (4 points) Given N =< 4,6,2 > is perpendicular to the plane P and the point (4, 1,1) lies inside the plane P. Find  jn§a¢fe mre
the equation of the plane P. arx-x /
+bly- +C(2- = rlang

Nz <h627 ) y-ge)rclz-ze)=o

<o,b,c> Flx-q)rb(y-1)r2(z-0=0

Q4,1 1) B
Q (%5, yu;20) “ 4)(_\’5 +éy—éi riz 2—\(i/

(iii) (G points)Find the equation of the plane that contains the points Qi =(1,1,4),Q: =(2,3,6)and Q3 = (1, 1,8).

(f:_Q’z: <122

@ (1,1, 4)
- N
Q1(2, 3,4) #as= <0047 A"
- —
s | T )

s(x-/)_4(y-;)+o(z-4):o
Ex—- § - 4y4.4-=0

Ex ~ ¢y= 4




¢ QLZSTION 3. (i) (4 points) Theline L@z = 2w,y = —w+ 1,z = 3 intersects the plane 4z + 7y 43 = 12ina point
Q. Find Q. - o
Xz 2w P4 x f—?y+z:/z
L Yz-wtl s weR
2:3

Hew) +F(~wt i)t 3=1"
fw -Fwt+F+F3=/2

W 10 =72 and the tine
- The plan<’ inkrsect when

@ B




g = - v —LQ l/ ‘_‘1/ A/T\ “ !
3 .
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Exam I: MTH 111, Spring 2017

Ayman Badawi %
Z—’

Points = =2

QUESTION 1. (4 points) Given that the line L = 2+t.y = -3tz =1+2tis perpendicular to a plane, say P. If the
point (1,2, ~5) lies in the plane P, find the cquation of the planc P. 3,25+ ( 2,0, | 3
2
-

The: paramettic egn capbe wilen o e t< | y
Fnte L 1 o plant g pp(1,2,-5) Ues on +ue plane T
e=1) “3(‘;}-—2>+1(%+s);o
w1 ~3ytb 23 +10 =0
=3y + 2y +|s~_<_3




< 8 2874 TJTL1T ot Ayman Badawi
(i) Let Qi = (1,1,0),Q: = (0,-1,2) and @3 = (2,2,2).
a. (5 points) Find the equation of the planc that contains Q, Q2, Q.

@7 ¢-1-2,2> QQl<hl [, 2>
N = lQ\Qz X O,QQ‘ = ‘ lI -’l 1\ - (-G/Li, >

P! —é()c-x)ﬂf(g-zh 1(2-2) = 0 \/

b. (2 points) Find the arca of the triangle that has Q;, Q., Q3 as vertices.
A L108.<Q0,| = fewmm B (/
T

51\) (@ points) Given L iz =t + [,y = 8,z = 4t + | lies entirely insidc the plane P : az + 2y + = = b Find the values
ofab D) 04>  N<agZ 1>

N-D=0 g (kel)+ 2R+ e+

=b
+4=0 “Ht-Y 4+l +UELl= b
a=-4% L/ \ :2\/
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Exam I: MTH 111, Spring 2017
Ayman Badawi %
Points = 65 82

QUESTION 1. (4 points) Given that the line L = 2 +t.y = =3tz = 1 + 2t is perpendicular to a plane, say P. If the \
point (1,2, -5) lies in the plane P, find the cquation of the planc P, 2,0
3,27+ (2

Taes patanietic eqn cabe wilen ay L1t 2 [
Snte | | doplone g Pt (1,2,-5) Ues ew +ue plane T
\(x-\)+ —3(\3—1>+1(%¢g),o / grrL—/
GRS

N 7
v 1~ i

ol =3y +b +23 +10 =0
a-3y+ 2y +1S - O

/

QUESTION 2. (5 points) The two planes P : 2z —y+z=6and Py ; —x + y +4z = 4 intersect in a line L. Find a

parametric equations of L. K-s
Pri2a-yey=06 <2710 — _'%
Prt = x+ysbz =4 L -l — N

DO z qlkl . Ai(—n—\) -f(e«u)ﬁ(l-‘)
R S s e LA
AsSume 3,0 pt (lopn,0) ("
274 =6 —loty =k . L¢es,-9 0y + (19,16,09
~tty = $,, 4= Iu t¢est,-qk, £ +(1904,0)
mi_|_0 ‘/ ‘| — x = _gti@_; %=-qt+m; =t
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Quiz 5: MTH 111, Spring 2018 %—

Ayman Badawi \6

QUESTION 1,2) The Plane P : 2r 4y ~ == 16 intersecis the line L x = 3ty = =30 + 4,2 = = - 2 nta point @
find Q.

-2t t+2516
lgﬂzuﬁitéﬂé 0(6,0-4) /V/\/ l>/
. t-_2/\(/\/ K
x=3(2)=4

g = ~2(2)+Y =0
=~2-2=- l-f
©) Thewo planes P2 2r+y—:=6a0d P : dr =~y + = = 12 intersect in a line L, Find a parametric cyuations of

LN -1 Nyey -1 1S

i k x= 3
D=, xN, = ’2 .’-./: ¢0-6,6> L' {y==6t -teR
Y-y My -6t
take 2=
aney=€ = Q(3,00) l/>/ <7/
Yx-y=12 N @
x=3 y:O v

QUESTION 2. Find f'(z) and do aot simplify

s o) s o L et
?m'zluc—k X‘m‘“”\\ﬂ\ ore ’gcd:;x [X t 3+ - y
b fle) = 82+ & + 222 o = %X‘A“\’l?’x T')Zx J"?’[ZXQ‘Z
b= \TL)'_(-— ;‘(—?‘ *HLX/ 7 J00 - 25 126X 2 20 B
Lef I f(z) = 1B/Z + Tz + 1. find J*(9)
1’(x)=v%+°r e .
v T

. Faculty nfermation

Ayman Badawi, Dep of M: ics & Statistics, American University of Sharjuh, PO, Box 26666, Sharjah, United Arab Emirates
E.muil: at § codi, wvv.ay badavi.con
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Exam I: MTH 111, Spring 2018
Ayman Badawi Nadin El Shll’blnl
Points = —?02

QUESTION 1. a) (3 points) Are the points q; = (1,2, -2},q2 = (3,3, 1), and g; = (5,4, 4) co-lincar? Show the work
—_

Q Q7 <2135

Q\Q.i =< Lll‘z/é >

b S- (0’0‘03

oy ok |3 K i k L)
>
an N B T T S RN [ ‘::_Z\ \Q‘
Oll-‘\)’),x Q|Q’& b2 6\ |16 / S ‘12

croe Frodud v Zevo = they oave cdinear

b) (3 points} Given 4 = (10,4), B = (4,2), and ' = (-6,0) are the vertices of a triangle. Roughly, sketch the
triangle ABC. Find the area of the triangle ABC.

e Py K
AB’ TL-6,-23 AE:A6=‘-6:\2 o\=<0.0,-‘35
AC=¢< -16,—u> -6 -4 0 A (104

= -— —_— _ 1 - T T L . LII —%
AMM %I/\{sx,\cl = INew” <y unite :
(-60)

c} (3 points) Find a vector I” that is perpendicular o both vectors V =< 2, -1, 4 > and W =< 01,4,2 >

V

Folew= |3 ,’_‘,\ PP RENEIN
&)

1
y 2

d) (2 points) Let V, W as in (c). Find a vector F that is perpendicular to both V and 1V such that |F} = 2.(hint: Just
think a little)

V15ut, 5 v F = £ L F :L.F,Lmq-q,zx
[Fl- Viswuss® = 2adior ?lH i o = e
Fo-26 47 cneck 1@ \FIZR
o v Vi N (_%_)2;,,2 v
g ol

.
s
u
-—’—‘\
<_|;_°

"'o.a
/‘\



Ayman Badawi

T NADWN AR

-

QUESTION 2. 2) (4 points) Does the line L, :
Latz=-2w+20y=

x= 5L -20 X== 2w+ 20
Ll y=-t+3 L,‘{\j-"-lw—g
7= 3t-273 2 Aw-3%
§£-20 =-Qqw+ald => st+aw—1i0s
“b+1=-4w-5 = “trHW =-
-t-_—.s w= Q

checr for 2
2=3L-27 = Y- 24) = -3 }%\e alore_
. _ fa) '5 = - cqy =3
2:2w-2 = 2f s e annd L
\rden;ed

b)(2 points) Are the lines in (a} perpendicular? Explain \{ea
D=<€5,-1,%> Dy= £-3,-4, 2> -

Dy Dy = SGR)-1FH)E() =0

=5 -20,y = -t+3,z =3 -27(t € R) intersect the line
—4w =5,z = 2w -3 (w € R)? If yes find the intersection point Q.

The Po'\n\ of ntertechon

¥z Qw+20 = A(0)+20 =0
= -4w-§ = -4o)-¢ = -5
= AQw-13 = 20)-3 = 3

il

ponl £ inbenectn. 2
@, -5-3)

e

At produck =0 = They are perpendicular:

QUESTION 3. Given z = —4 is the directrix of of a parabo]a that has the point {—6, 5) as its veriex point.

a) (2 points) Roughly, sketch such parabola. = -Y

S 5

b){(4 points) Find the equation of the parabola
L (x- ¥o) = (y-Yyo)°
~ ) x+6) =CY-5) |
- 3(x+6) = (y-5)"

<) (2 points) Find the focus of the parabola, say F.

F(‘SIS) k./

lai=2

d) (2 points) Given Q = (-10, b) is a point on the curve of the parabola. Find |QF| (HINT: You should know how

to do this QUICKLY!, you do not need the value of b)

|GLI= 1581 = 1gF1=6] \/



NADIN _ F2H73Y4 Exam I: MTH 111, Spring 2018

QUESTION 4, Given y = z° — 6z — | is an cquation of a parabola.
a)(3 points) Write the equation in the standard form,

y= (x=2)%9-1

y= (x='3V =10
y+10)= -0 :
Ha= |~ Q= | Sy=-10-

b) (2 points) Find the equation of the directrix line.
y=-10-1 - - 4! /
o0y
c)(2 points) Find the focus, say F C]
. ! ah
Fy-0n 1) > F (3,72

d)(2 points) Roughly, sketch the graph of such parabola.

[,,(ee /e Crere/

QUESTION 5. An ellipse is centered at (—4,0), Fj = {—1,0} is onc of the foci, and (-4, 4) is one of the vertices.

A _ Ny (-4.4)
(1) (2 points) Roughly, sketch such ellipse.

-4,9
T, vy, (4L0)
N2 -g'l L
-8 0 . g
( % ) t i C /(-un) V2,
(ii} (3 points) Find the ellipse-constant K. \{} (_.q,-—l{) H
. - - C
RIE - S =T :

’ L/
(ili) (2 points) Find the second foci of the ellipse.

F, (<3,0) \/

(iv) (3 points) Find the remaining three vertices of the ellipse

i 5
V(-9 k/

(v) (3 points) Find the equation of the ellipse.

_(X+ana ﬂ_g = |
5 16
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QUESTION 6. Consider the hyperbola (y + ]_)2 -— u = ].

8
a) (2 points) Draw the hyperbola, roughly

_{,..1(1,11 .
_ K_!u*' (2,0) | (El= I+8 = %

Tcca,-\)

L p‘C 2.,'50
(:11 9 (9"—-[“)

b) (2 points) Find the hyperbola-constant K.

c)X3 points) Find the two vertices of the hyperbola.
N, (2,0))
Na (2,-2)

d} (3 points) Find the foci of the hyperbola.
)
T (a-h )

QUESTION 7. Giventwolines [y : z = t+1,y = 2t+4,z = =5t+3and Ly : T = 2w+7,y = 4w+16, z = — [0w-27.
(i) (3 points) Find the symmetric equation of L;.
X-1= Y-4 .-z+3 \/
=2 5

(ii) (3 points) Is D, parallel to 0,7 (note that [, is the directional vector of L; and D is the directional vector of Lj)
Show the work

D=C Dy =i D =5 The;l:, e i
b« 1,275 (|_|2,-‘55‘-C <2,h, -0y I =
D, €2, 4 -1D> c= L
2
(iii} (2 points) Is L; parallel to L1? Explain (show the wark)
Yake t=0 — (143)
check i (LuR) € Ly

- |-‘t ¢ b La_ .
= vt d =y ws - % . Land L indemect ond they are E_Dj
Y- w16 = o= =3 R They oare catlinear ( some \ine/

oy _ argllel.
3= —10w-27 = W= -% . o of each other )



NEDIN - +44'¢Y Exam I: MTH [ 11, Spring 2018

QUESTION 8. Let (0, 0) be the initial point of the two vectors V =< 4, -2 >, and w =< 0,6 >.
a) (2 points) Draw V and W in the xy-plane.

W . I
b) PO T ! 2
w 4 b\/
Y
\ + B
v
\ <
¢) ;
W =
AW Pro) = 1R
g\v
Z
b) (2 points) Use the picture that you draw in (a) in order to draw Proj“l',-
¢)(2 points} Use the picture that you draw in (a) in order to draw Proj¥
d) (4 points) Find Proj., and find its length.
?de_ V.W = 12w = -)lsoey = Z0-2>
Iw™ — 2
l wl’z 26

|projyl = Va7 = 2 L/

¢)(3 points) Find the angle between V and 1V
tor B= MW '_LQ- = -\%

- cof' (- = [n6.56

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjzh, P.O. Box 26666, Sharjzh, United Arab Emirates,
E-mail: abadawiQaus.edu, wuv.ayman-badawi.com
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Exam I: MTH 111, Spring 2019 T\ wos

Ayman Badawi

Points = 5

QUESTION 1. b) (4 points) Given 4 = (6,10), B = (-7,3),and C = (—4, —2) are the vertices of a triangle. Find the
area of the tdangle ABC.

Ares of tre tricngle ARC = L | AR X AC
=
%‘\B: <_‘3) Ly I : b " /

ARXAC = =13 -7 Cl_0-0) +R6K = R&

AC = <- |0, -1 -10 -1 O
a2
Areccof ANRC= L 86 =|U3 Lnits® |
¢) (3 points) Find a vector F that is perpendicular to both veclors V =< 2,6, -3 > and IV =< 5,~4, 1 > such that
|Fl=11L . .
Ly k ‘ _ (AR =1t o v F
T =ww:la &6 -3 :—GI—\_U -?:%\«' \ \F)
5 -y L=l <6my)

N
N
QUESTION 2.3) (4 points) The line Ly : = = -2t -3,y = -3t + 3,z = 4 — 2 (¢ € R) intersects the line

Lyiz=2w—13,y=4w—15z=dw—6(w & R)inapoint Q. Find Q. .
L\ N g -&t = 3 L‘li X=aw—\3 USe guloglwhow f\"\c"'L—Qq
Yy=-3E+3 Y= uw-lg
2=4t -5 Z=w -§

fing profintecechon:  -At-3= Au-13 -3 (- HB)+d=yu- e

- now sub iR eack "Q.l: = L1343 ond 2w =155y oy -
Vine to et interechion i —2 WCW Lto-30 = -15HD+
P €2 ~w rolyg By
“Q(’T{ - = (-3 t=-2+5 S 5
1 =T [£=2 |
-3 (23 : y(3)s L/

ISR - \ Intersechon pt= Q= (-7,-3,6 j

h (1% 2 = 4(3)-6
) pomts) Are the lines in (a) perpendicular? Explain

D= £-3,-3,47 Di-Da= (2224 (1) + ()
DQ: 49\ / L—i/ Ll > - ©

SO +|r\euj e PerPendlculg
becsuse their dot praduch

S 2erg &, +”'eij miersect
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QUESTION 3. Given yy = —4 is the directrix of a parabola that has the point F = {2.8) as its focus point.
1) (2 points) Roughly, sketch such parabola. —

(2.%)
¢ :'L) ‘__3[111)
(a2 2y = -
: EVED o [z 377
b)(4 peints) Find the equation of the parabola .
yel(y-2)= Ge-2)?
‘d=€ - (1,%)
4(e) (y-2) = (x-2)2 — TR
3G (4-2) = (x-2)% o U N
E -) (I ) 'L/ \(R/-ng_ .

¢) (2 points) Find the vertex of the parabola, say V. C}\ ( -

V= (2,2) \/

QUESTION 4. Given y = 4? + 24x — 3 is an equation of a parabola.
a)(3 points) Write the equation in the standard form.

Y= LUx* a4k -3 :
Yz 4 (x> 6) -3 A
Yy: Y Q1+%)1—8>—3

J= Qlx+)z -26 -3
Y= 4D - 29 >0 1
\Ly-\-S%j: HCiL-t?)'L

2 - Cn N \/
1 (4+39) = (x+3)

b) (2 points) Find the equation of the directrix line.

= ~625 '
1A \/ /
c(2 points) Find the focus, say F° . \
- 4
F=(-3,39+)= (_3,-@!,23)/ . (-3, -3y
=3

d)(2 points) Roughly, sketch the graph of such parabola. — (— % ) - 33)
A

F(-z,-sa —_\)
IS
(-3, -éls)

<

h

1
Cl— <l

—
i
-
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QUESTION 5. An ellipse is centered at (4,3), Fy = (4,0) is one of the foci, and (8.3) is one of the vertices.

(i) (2 points) Roughly, sketch such ellipse. C % dees e c.l--a(\f]_C
NV .
(3:9)
Fl (L‘U 343 > \) ((WD
v o ¢= (W) T 5 (400)
\9(%}3) C“—?AZQK)Z—-‘:-L
:. ( L-'/ O) : L

3 :'Q:-YL' -4t

- . \E_S_l z::(k)t
(i) (3 points) Find the ellipse-constant J., = 7
! CF 2 _i @)’L _ ID p3 @ ! .
.
= T _ .2
&) -4

Gl

(iii) (2 points) Find the second foci of the ellipse.
\"Q = ( L| / 3+3 > /
(4,6)
{iv) (3 points) Find the remaining three vertices of the ellipse

V*z(ma—l_g )\(Lu-l) (0,3 )

Va (LJ/3+£7>_> (H,g> /

{v) (3 points) Find the equation of the ellipse.

@__‘_%22 + (X—Ll)lz \
oyt b*

(Y-2)%4 (x-W)*_
T as IS
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. 2 \ 2
. (z=2) . (y=3) _ 1
QUESTION #6. Consider the hyperbola 9 16 — 1.
a) (2 points) Draw the hyperbola, mughl%k) 2 U\ \DL

under o0 o rigt e Bt 7

(3! 3)

AN\ © w7
T @y
L) ez (a,3)

b} (2 points) Find the hyperbola-constant K.
Gg )z = 9 k- 3x2
2 ‘ L=g ’
L= V3 7

7

¢)(3 points) Find the iwo vertices of the hyperbola.

Vo= (&+5/3) V= (Q—3,3>

(33) (-),3) /

d) (3 points) Find the foci of the hyperbola. CF ™= G%) 21 b2 L/
FG5s TR g

-Ez: (QTS/S ) (7/3_) \_Ei_’gzg

QUESTION 7. (4 points) Giventwo lines Ly tx = ¢+ |,y =2t + 4,2 = —=5. + 3 teMandLy:x=2w—1,y =
4w+ 1,z2=—10w+ 13 (w € R). Is L parallel to L;? Explain (show the work)
- d liret cre /1 i Hrey hare 3t @ Hhey donat infersect
L v Xz . = -
| ;'l“ . LQ. X = Ao \ telke =06
- t"i‘ -

! L Y= he s [= Q-] oLz
T =-S42 7= =101 +13

h=tue) W

Di<1,2)-87  Dad2,y, 10> /: SIOWHD o3
l: CQ\ &:l ‘ Qw.:g\ b=t
A=C 4 c:; ey h?;f\-q i lo=T1] -qu\j do
\S:C(‘IC)) o ) | L{-I: Luw r\OT

3= lw interedr

-—‘—-
3-13 = ~\0u
o= =10
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QUESTION 8. (6 points)

LV
FKO U Stare at the below. Then find Projection of V over U

/UES‘/

(Q?UES(EI(?[; 9. (4 points) Find the equation of the plane that contains the points Q; = (4,4,0). = (0,2,6) and
N= OBa x ©OO; “&Si’f (o)
<-4,-2,6Y x 401 4,8 1/
‘ ] ko 2 (- 4) +32(y-W)
-4 -2 S | - @i 32+ 16K 6 (2-0)=0
e -4 3 \ {B22,1¢ —

\ R (x-4) + 32Uy-W4lez =0 }

QUESTION 10. (6 points) Censider the parabola =16(z +2) = (y — 5)%.

(i) Sketch the parabola L‘d = -G & ehore x (o IJfS C’P‘i'

(—MEIA (-2, 5)
_

's)
’ Jr :
C-QIS) 1/
(ii) Find the equation of the directrix line -
X = -244
=3 o

(i) Find the focus point.

Focs= (-2-u,S)  _~
(‘Q} \5) |
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QUESTION 11. (4 points) Given that z = 6 is the directrix line of a parabola that has F as its focus point. If the point
Q = (-2, 12) lies on the parabolu. Find |QF| (i.e.. the distance between Q and F).

-2,12) \@-F]: \(DL\ . %
T -“/

-1)2 4 (z+2)2 -1

QUESTION 12. (6 points) Consider the ellipse 9
(i) Sketch (roughly) ; by # o v
b t%"'— S0 Yhe Slma—Pe
3 =

—
=2

vy

Vz/' v
w\ vwooYp

E C(‘Qulj

(ii) Find the foci of the ellipse T_'!' C—Q+L, s | >
CFZ:Lg)z_ L2 CE?- 16 =2 (2,1
P2

= 85 -9 g aw

=16 ?/
(iii) Find all fc;urverticesoflhc ellipse. B ( A4t \) (-6, I)
L‘kﬂl:ls \'%i e Lz,:)) va= (-2,143 ) _(/{L')

\%: 5“ \EE Vo - C_:)—E,) \) Vy = -3 \—3) (-2 —2)

_ _
b*=Q |b=3 (-1, 1)
QUESTION 13. (4 points) Given Q = (1,6,4) isnotonthe line L : z =t + 1,3 =2{+4,z=-5t+3(t€ R). Find

IQLI D-_—L\)Q;"5>

\OL}= | DxT®| _ J22ar422 T=41,4,3>
\D\ J\-L-*l—"'-%":?' IQ: {0O)y2,1>

®©-I

' 3 ke
-0as U T t
Faculty information \r€0 S B =y =5

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadawiGaus.edu, wwu.ayman-badawi.com ) .
= -1+ 1) Ak
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Quiz V MTH 111, Spring 2019 IS/’ < ;

Ayman Badawi

?/7 QUESTION] Let @ = (1,1,2).Q2 = (0.1,3),03 = (2,1,5). Find the equation of the Ehm ¢ that passes through

NL /D/a»u . 3 OJ
g Qlog " Qle (L,a
= Qi h
00, - <0-,11,3.2> 00, - <21, 52> 1

= L0 1D - <J,o,3?/',
- 2 i ] K
A8 S e i ey (o )k
1 0 3 . L'J i <0 Y O>/
‘C&»Se C_)1 & & rancﬁ)mpol-”/ s
QW . <0.4,0%- X1y y1,2.25 <0
W= (o(,y.:?)
O(x-1)+ H(yat)yo (2-2) =
% (1,1, 2) § y)s0 &2 <o
y-1) =0
5o - (xel,yel, -2 ak

L5




2
Ayman Badawi Heya

QUESTION 2. ()) (6 points) Does the line L ; z = 2¢ + Ly=5-1lz=-2t+3 lie entirely inside the plane
T+ 2y +2 =237 If not, does it intersect the plane? If yes, then find the intersectiontpoci)nt.r | Nie inherly ea ‘e
] oFS : s

L3 =7t 4+ A i i ¢
‘;:é'ljj&éﬂ P7>2¢+2j—+z:23 P ,‘,,(L;? Syt
PLY D (abw1) +2(st-1)+(-26+Y =23 & 1)

2 ==2L+3

7(=2(2-|)+\ :5'2. ‘ %+l+l0}:—z-/2/é+3:23

=8GY-1 = 9.5 | ot +2 =23
= -2(21)+3 = =1,2 \ k= 21
| = 21/”.)

= 724 T

@“'Cﬁ‘l, 4.5, -IA'Z)

the poinl-cf inlersechion i

oz asiei7) o=@
1.4,2) lies inside the plane P.

(i) (4 points) Given N =< —2,3,2 > is perpendicular to the plane P and the point (—
Find the equation of the plane P.

No (3¢~ Pu) = Nyly-p) = Melme=Pa )= G
_2(76‘1‘1) *3(7—4/)-—{-2/2-—2)-_—,0 @P!qnf

.

Scanned with CamScanner




/ QUESTION 9. (5 peints). Can we draw the entirc line L : z — 2t,y = =3t + 1,z = 10t + 4 inside the plane
2z — 6y — 22 = 207 EXPLAIN .
Yqke @ (170 WY on L
'\JP’arr - Dﬁnc must — © C\T\) C'/‘\l\dCK ! xne

et
’V:<2/_6/—2> N'D:?'f(ﬁ”ll

\Aave
O=lz2.-3 1> 90 o

+
% N L

an #'Ppkn(: br(‘cg/@ Yle Q’d/ P“"J"CL
4"’#" rurme, | are/ drechucnlvediye s d
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@W\\Z <" B¥%: MTH 111, Spring 2018
e

—_— Ayman Badawi

QUESTION 1. a) Find the equation of the planc that contains the points @y = (0,1,1), Q2 = (0,2,3), Q3 = (1,3,2).
—
QIG’L'- (Olglg)—(o.'r") > <0Illl>

mg' Lln'_‘ua) -C o, 1) — Ly 2,1

<9
/
<

QG+ &G3 = ¢NY = 1[0 Ga)] “JLCon-(2-0] + K[ foay-( 03]

! J < -5'-"'2.!“"4-
o 1 2 LN> < -3 2,1

Vi Yool 2 |
- % equahon : l -5y +2(Lj—2-)—l(2—-() -0

— e

c)Givena plane P : 5z — 7y + =z = 21 Can we draw the vector V =< —4, -3, -1 > inside the plane P? explain

] -

/a, NC S, -7,1% NV =0 = | o el plare
- VLY -3 o> (5 -4y +(—?--s)+(1‘-() z -2042l =}
. . . = O




Rania Hegab
MTH 111 Math.for the Architects Spring 2018, 1< © copynght Ayman Badawi 2018

Exam II: MTH 111, Spring 2018

Ayman Badawi 6&/

Points = i P

QUESTION 2. (i) (3 points) What can you say about the line L : 2 = 2t + |,y = ¢ — |,z = —2¢ 4 3 and the plane
T + 2y + = = 167 (i.e., Doe L lie inside the plane? Does L intersect the plane exactly in one point? or neither? 5
i wezb 41 P:wrzgaz-ls X at%ﬂz"
=t - — =l e -\ =
i—’zjt:-rs (Re+> +2GF -4 2b+fb lﬁ% s —g(@)Ad="1
- At A s 2g-2-2y 4D =t [&) P
" - L 1 ante@ e ~
2‘t' ““ => -l-:-‘\tH?_ -4 %: ﬁ-_ m‘\(\_‘_ . n%,(’r”,
(ii) (4 points) Given N =< -2,3,2 > is perpendicular to the plane P and the point (—1,4, 2) lies inside the plane Po——"

Find the equation of the plane P.

Frd eqn «— Direchanad Vedor
N‘—A-,Q,B,Qj_L P at Q("h“llzw —;LC e

por- ©
P "2(x eV x3(9-Dr2(z. D=0
PP -2x-2434-]2 +22-4=0

\j: “2x+3Y +22 =% M

(ii) (6 points) Find the equation of the plane that contains the points Q| = (4,4, 0),Q: = (0,2,6) and @; = (4,0,8).
Eq4n of Plane —» dicectionod VECDC and poit o,

@l"(‘}l‘i;‘)) Vo= 11 4 X 2 ~L 4 -b g 2
O (D, 2,8 4 2 -] = \-z z\')’\'—\ 2\')\"\ '2\
%1(41 0)63 “‘ -7 2 :(4_|2')_(%_\. 24\_},%*%7
@ vE 0,00 =¢4,2,-6> =4.—<§’,—93r1’-1‘=>

V) NERSehnB b gy e yd) 16 (2A=0

Qq P"EK"F?}_Z—_?_ZH_-J—_IZ_B’J%% =0
o |t -8x-22y-167 =10 o~

w
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Exam II: MTH 111, Fall 2017

Ayman Badawi
) ﬂ Haya Alshamsi
Points = —5

QUEST]Oﬁi?‘:{j) (3 peints) Can we draw the vector v =< 3,-5,7 > inside the plane z — dy — [Tz = 77 cxplain
V= <3,-5,27 Nevz 3(1) -5(-¢)r2(-11) Thf ;vx;f; verc;yr,r /w;e_
Y - nao erpengiciia
N.vz 3 +20-22=41¢%0 fhenq vpca

N=<XL~%-uy ’

. , . . : ‘ Y can’t be drawh

(i) (4 points) Given N =< 4,6,2 > is perpendicular to the plane P and the point (4, 1, 1) lies inside the plane P. Find $idfe He
i P.

the equation of the plane q(x—x,,) +b (y’yo)‘f‘(lZ"Z‘o):O WI'CIILQ_

Nz {627
Q(<a,b,;7 Fx-q)r6(y-1)+r2(2-1)z0
41,1 _
G(xo/_‘foﬁ’n) ‘Fx_ié +éy—\_16 riz =2=0
[£x thy+ 22 = 24J

(iii) (6 points)Find the equation of the plane that contains the points @, = (1,1,4),Q2 = (2,3,6)and Q5 = (1,1,8).
PiR2= 12,2
4 =y ?

Ql('lb‘?—)

(2, 3,4) | AT ON47 15k

B3 (11, ) N = ﬂl’mlz // 2 2)
4 A N ° ° 4

s’(x-:),4(y-:)+o(2-+):o
Ex—- g - Y+ 4 =0

&xu 44:7’




"JEJLESTION 3. (i) (@ points) Theline L: 2 =2w,y=-w+l,z= 3 intersects the plane 4 + 7y 4z = 12ina point
Q. Find Q. - -
Xz 2w P4 x FPY TZ=2
L J-wtt J w EiR
4Hrw) +F(~w+)t+ 31"

2:3
fw -7wt+ F+3=s2

W +10=712 and the tine
> The planc’inttrsect when




" . = n L] 'LQ ll -_5/ -L/T& ""/V,’

.......

.
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Exam I: MTH 111, Spring 2017

Ayman Badawi . %

Points = 3

QUESTION 1. (4 points) Given that the line L = 2 +ty = =3tz =1+ 2t is perpendicular to a plane, say P. If the
point (1,2, —5) lies in the plane P, find the cquation of the plane P. X t<',‘3/ 27 T C 2,0, 1
ah - —

Tes parame Hic eqn cambe widen . L
%fnuf L L 4opone 2 pt(1,2,-5) Ues em e plane Na{\]
|(x—\)+ —3(\2}—2>+1C%+g);0

n=l =3y+6 +23 +10 =0
a-3y+ 2%k 1§ = O




< Uy TLT O Ayman Badawi
(i) Let Q@ =(1,1,0),Q: = (6,-1,2) and @5 = (2,2,2).
a. (5 points) Find the cquation of the planc that contains Qy, @1, Q3.

0.0, <-1-2,2> QQ IR
=lQQa OQg] ‘—' -1 1\ ¢-6,4,1>

P! -é(x-z)ﬂ(g-zh 1(2-2) = 0 \/

b. (2 points} Find the arca of the triangle that has Q;, (-, Q; as vertices.
:llalélxaol - 6—‘-”7_(‘1- 5 UN-}s (/
T

5:\) (d points) Given L : 2 =t + |,y = 8, 2 = 4¢ + I lies entirely insidc the plane P : ax 4+ 2y + = = b Find the values
ofub- Dl 04> Nea 21>

N-D= 0 4 (k) + 28+ HEH =

b
‘f-d*:‘*jqo L T e +Hfgil—-2% /
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213 Exam II Review from previous semesters



. Lﬁm Ayman Badawi

QUESTION 11. {9 points).

Figure 2. Question: You are looking at the curve of f'{x}.
(i) Find all r values where f(r) is maximum.
N 3 ! - "" , C,. ]

(ii) Find all r values where Sflz}is minimum,

(iii) For what values of = docs f (z) increase?

g€ 3 (—6,_4) U @’4)

(iv) For what values of  does f(=x) decrease?

" E
P9 U648 Ut
(v For what values of  do the slopes of tangent lines are positive?

e (-6,4) U (2,9)

(vi) For what valucs of z do the slopes of normal lines are negative?

N (-6}—"(’) 9 ( 2 7"*')"/,.” |
/
-

Facuity information

Ayman Badawi, Department of Mathematics & Staustics,

American University of Sharjah, P.O. Box 26666, Sharjuh, United Arab Emirates.
E-mail: abadavidaus . edu, WVV.ayman

~badavi.com



2 Ayman Badawi NAWAAL

(iii) For what values of z does f(z) have a local minimum value?
J(2) heo a locad  auwimmun value for o =4
”
SR

(iv) For what values of = does f {x) have a local maximum value?

accoratl':j ko Hea Ayt % ((7;_), '{(7—-.) does not l\a,:;&
— -

a Jocal neax . P,
W © 4 o i e
-~ —— )

QUESTION 5. (5 points) There is a fire-station located at the point F = (2,8). A house is on fire and it is located at
W 1 = (~4,10). There is a river that is located al x = 6. The fire-men want to find a point Q on the river in order to get
LS water and then travel to the House such that |FQ| + |QH| is minimum. Find Q.

{ .
Has< We Fu 48oUT x =G PLEALE
‘[‘W{ F' o= (lo; 8) g _Fauc biSTANCE To Ar g _ij)

7
TURN
HE' Pozsesses THE FORLOWING ,iﬁw{;.

o M= Ay <o+ 4 OVER
(d:mk-i / e

o ==H-4+5 | _ g
Yy=-2 now UWAE Ngep TO FIND Q1 (nTER

ceTween [HF'] and 5 =€ tuus

F
——l

|

|

l

QUESTION 6. (4 points) Find the equation of the tangent line to the curve of f{x) = 12,/T— 52+ 1 at the point (4, 5).
fed = 122 _ga s -

i = 2xl w2 _5 = bn
31 o

7(.'—"4/- «6’(4) = 6(4)—”1 -5 = -
THUS  in 4= Ma b, mao- Q.

E= -q(4£)+b ., b =13

EQUATION OF TANGENT GUNE AT (4;5)
s 4s FOLLOM_)S,‘ 3 = = 2 7% +l3. M
QUESTION 7. (5 points) Imagine that you want to construct a box that has a square base, say of length z (and hence it
has width z), and with height 12 — z so that the volume is maximum. What is the value of z? (note that Volume = length

X width X Height)
@I A2 -% VouwME = (¥ W x i .
'}J'?\ = x o x (12-%2) = % (42"7")

(.\\“

-5

x

V o= 2% (12 -x)

A
Vi 2x (42-2) + % (-1) s 240 - 22" 2
——, __..-_--- 5 “:’:_H_“‘-‘_\_'_'_'_'-'_'_.
= 24 (A2 —— i

W0 242 --}’Lz =0 se = O CAN CELED (71.-1"0)

x (24-)=0 or X = %‘?

f ~ |

Viz 24 -Zx o\ s HAXITAL ab Z= 24

vife4) = -24 L°

B



!
e@ib_ === F'(10;8
RUE STION 15_[ + + | @ i8)
"r_:é
F(&;8)
H (-40)
o ? a
x =6
H(-4;10) m = Au o -8 2 4
/ = = _
F/(wo;,8) A —4 - Y
= M')(--i-b
4 e = ~Lc.a)+ b
. +
e = i+L L = _i‘_
Z =
Y= -La 4 &
3 _
ooR DINRTES ofF & : (j:-_’__xé, +_£_€_
= e
a
= 60
Q =(€ , o 3
(4 = y
FoR

’FQ’-}-’QH, To BE MINMHMAL .



Exam [I: MTH 111, Spring 2017 NAWAA L

Lawy)

= “(‘;Eh_))r E'éaé.

QUESTION 8. (6 points) Lel f(z) = —e* + ¢'% + 4
[/
(i) For what values of = does f(z) increase? ‘(L) INCRERSES i'p {(’1) > 0.

f{xd = S T
Ba) = 2™ xedxe) + [(@xoxd(ad+ (™) ] + D

= --?_'L + Q.' @ " @
6D =0 g ...

_{7'- = -e
bea™ 74 {(%) ircreases for

w[ =10
. % € (-@;10).

(i) For what values of = does f(2] decrease?
e %= € (lo;+2),

f(x) decreanesr. 7

i qh ..,g {/(,L

(iii) For what values of z does f(z) have a maximum value?

looking  at Hw skefch, Az elearly has o

VA_ABE | nataia, ak =10 5
S (S
QUESTION 9. (6 poinlis) Find 3 and do not simplify = ’
By=tn[EL] =2 (x+2) — In (2x+=) l_ a ’631, (k(l))]
! 3 ) o '
3= x o -~ - v E (_/ F — k'(xD
LER - T zaxe b TS

Kt
ﬂ/c 3 - ——
e+ 3+

Oz

(i) y = (Tx + 3)el"-32) | |
'—v—-L,_f—/ " .
oo ' 2 ' 2% 52 ) , (22%-53)
o et 4= Fe + (#2+3)(e '(41-5))
2) L(’Lx -0, . ID

1(23_"--51)!(41_5)
(i) y=in{(6z + 2P (-7z +4)") = 2l(6x+2)+ (_7,2_4,4)
{ |2 - 49 |'|

@)’

/ 2, c
= .J_k + 3—)( = +
Gt 2 ! - ;
2+ 2 F2 4 ; (E 2+ 2) 72 + 4,) |,

Faculty information

Ayman Badawi, Department of Mathematics & Statistics,
E-mail: abadaviQaus.edu, www. ayman-badawi.com

American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates,
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Exam II: MTH 111, Spring 2018

Ayman Badawi
Points = —=—
QUESTION 1. (8 points) Find 4" and DO NOT SIMPLIFY

i) y= Gel3="#62+1)

y= 6e(?*? H’”D.(em +6) / &Ce,llm’?' / (

(i) y=Qz+3)VIz+2 L

y= (2x+HLax+D* v L

go v ed s DY gio a(axaD T+ (D) L (204%)
(i) y = InfBrElGes’ >

W BBy D+ 200 (2% 4 F) - 4R (FX +12)

J=3(2 L 20 _ 4

Ixx2 £
- Fxaln
1 4
ld = 4 &+ 4 - 2%
B[R+
Zx xR

(iv) y =2(32 + 52)"

Y224 (3x2 153", ((,x‘y

QUESTION 2. (i) (3 points) What can you say about the line L : :x = 2t + |,y = ¢ — |,z = —=2¢ 4 3 and the plane
T+ 2y + = = 167 (i.e., Doe L lie inside the plane? Does L intersect the plane exactly in one point? or neither? 5
Ly w=2¢c x4 T r2ga7-lb Xt 7‘(%“2\'
k- — =l -\ =
i—»zt-e's (2 +2 520 e o T Lﬁ; s - (@D A3="")
- aB+ iy 2g-2-28 1> =1b S veeTion
= - ' i Lantevsec™ N
o2’ ““ = L —‘\qlz =i = ﬂ-_ PO\‘“’\’ . (l“),(::,‘“»
(ii) (4 points) Given N =< -2,3,2 > is perpendicular to the plane P and the point (—1,4, 2) lies inside the plane P.——
Find the equation of the plane P. Ffr‘d eqn S Direchancd vedar
N=2-2,3,25 L P at ©(-1,418) —

poror &
Pr "2(x eV x3(9-Dr2(z. D=0
PP -2x-2434-12 +2% -4=0

\j: ~2x+3Y +22 =8 M

(iii) (6 points) Find the equation of the plane that contains the points @, = (4,4,0), Q- = (0,2,6) and Q5 = (4,0, 8).
Eﬁ\’\ of Plane —» ditectoncd) VO OTT  an ol @,

&, (4,4,0) Vo= |1 4k 2~k 4 -6 g 2
Pa: (02,6 4 2 -6 = \-1 1\7’\'-\ 7’\9\“ '2\
Oz (4, ©,5) A -2 20 i - (Br24),-3-% 7
® vz @, =<4,2,-6> 24—%0—519-157

W TERSRseh I gk dy mg (g 16 (24D =0

Qu ¥t -gx+32-329r2g- 162 =0

) _ .
®s ? P -BX-32Yy-462 = —IEO'-..._L/_/-’



-
QUESTION 4. (7 points) Let f(z) = —z* + 627 + 15z + I.

(i) For what values of = does f(z) increase?

Cld=~2y2 24t 115
X=D
w= —\
FOD Wereases 5 (L4,5)

v

(ii) For what values of = does f(z) decrease?

o

(iii) Find all minimum, maximur@f ).
wnin at X< -4 (—1,1-’-0
Moy ak x =5 Q%,@;J?U&(
L/ B (5)3_‘_5&25) -_\_’ 5[5) ‘(‘/ C?
\2

'(iv) Roughly, sketch the graph of f(z).

2 \ N

PED Lo

.C)((D i) /
S ORC




QUESTION 5. (4 points) Let /() =6 omt) {n(2z — 1) + 4. Find the equation of the tangent line to the curve of

flzyatz=1.

;—-’—_‘ FoO= 2xe¢*‘m+_QnE2>L—13+4 V= X 2 o
Q:-.\i,;(ﬁ: (A, 5 6= 4+ b

Cy=2(e' ™ Vrrn2adD-Viy -6 / b=64b

D= @D + oylzr =Y o 6-6=b

-l =
b=o
Wy () -

B = 2850 L BN (s g (26 1) S beg,g Y=bx \

\ - (-0 (-0 2
£'e0= e T axel Zogi VP <6

QUESTION 6. (7 points) Consider f(x) =4 — /z, k() = 2. Find the length and the width of the largest rectangle
that you can draw between f(x) and &(x). see picture.

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Shurjah. P.O. Box 26666, Sharjah. United Arab Emirates.
E-mail: abadawiQaus . edu, www.ayman-badawi.com
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Exam IT: MTH 111, Spring 2018

P :
yman Badawi -

. &
Points = ——
QUESTION 1. (12 points) Find v’ and DO NOT SIMPLIFY
@ y=igelir’san 4.0, 5
Y= el

¢ (9"—5) + 2

(i) y = (52 + 32) V57 F 10

4 = (52223)6e 10)%

j'-‘—[/é:;'w 3). 5_‘_(5,“,;)/2.‘5] +}§5¢<+/0)1/2- (IDZZJL/

(ii}) y = In[(22° + 42° — 3z)(2z +7)7]

(iv) y=3(e¥=* 3+ 7% 4 5z + 2)*

) /f3:-"‘"}
fe

4'=12(e 4{7,6‘%5;(4,2)3'6ﬂf3w”+2‘6'2e3-r5)

Scanned with CamScanner



Exam II: MTH 111, Spring 2018 Hey & 3
(v) (4 points) Can we draw the vector V =< 1,-2,—6 > inside P : 5z +7y — 3z = 197 explain

/ Vi N ot = o b WO you cannok drew Voo

oe ce-uS € e 0o b
$V2 6Nz Gy 1y 415 < q Ty = ‘
<S,7,-3)

produ S oned e Normal 1 ¢
=t nel O
QUESTION 3. (7 points) Let f(z) = & +2e+) f 3

(i) For what values of z does f(z) increase?

) (s | 4
L/V):(fu 7;«41)( \ -
(2% +z)

[3(?-2‘~r\ "T—’:‘!T— é’-@
1(71(‘?‘2) = 5 =7
( . . (/17,47) éﬁ(-#z) 'FY-Z): —_—
X4 2341 ) )
= = 9 Fte) = -+

\Y\C ('MT—Q'IRJ’\)

2%t 23+l = 0

@—a 2w =—\ e— criR el

(-1 +e2) /

(i) For what values of z does f (z) decrease?

r,C(’k) s, Jr’cn“nf":\j from ("(?" ) *—J)

Plx) incweses fro on = @

(iii) Find all local minimum, maximum points of () (just find the z-values where local min. and local max exist).

o : I ‘
uJD local ot absol € rmmeosamum

k‘\\\r/
E;ra‘ D.P\J c«";gaiu'ﬂi MU o o k;__( e ;_J,’_.»f-—
‘?o-'m'c— (_ |) L{ )
f)= 4

(iv) Roughly, sketch the graph of f(z).

Scanned with CamScanner
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4
i J
QUESTION 4. (5 points) Let f(z) = In(5x—4) +4. Find the equation of the tangent line to the curve of f(r)atr = 1.
y=5Sx+b

£0) = \nls-4)+y
= 5
= (\) o )
L\‘/‘?) = 5
Sac -4
(B> Py=m=-5
QUESTION 5. (7 points) Given H and F. Find a point Q on the line = = 12 such that |[HQ| + |FQ| is minimum. 7
ot (I G ZE 7 N
F’:— C_\@/ ’Zgj

P oa

LI
e e _3
fi-z a=(", )
@A) J= -2 +h -
(L T = -3(2)+h s e
e 3.5 s By - e
= |14 . A
\Ac\ P i Qm.h:(qz,-m?)

QUESTION 6. (7 points) Consider the following picture. Find [AB] and |G| so thatThe area is MAXIMUM.

T e capre y5 B:—YFL}

"F&\C Pf)’lc’ \ﬁ ':_—_'2_%

NERITINA
o b =[a(an)] . 2a| A5 (6)

A (o) e | = B ands®
?
= 3 -
e 2e 4 Sha ‘AB\___ Ta
V2 —fa?agly = & aribs
~bal+54 = ¢ o
N 18D =(-e?e27)
- = &6 unts

Va2 areewp
o= 39

0:+3

x )

A = -!2q

g s i~ A
Faculty information Lj/l_) A (3 F 2 o ap P
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates.
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QUESTION 1. (8 points)

Q) [z +4)2dr= R
j(ot'l-rQ) (a4 ) don-
gY 4 ool + b
a4 gt b da

Gi) fz+ 1)(2? + 20+ )04z
%wec Locrvla, on €(,=7L) (Q,”) n-y =10

on E("L) = A+ | ( V\;”‘ o
‘ -z A 3
Eny = dat 2 Na (2x+2) <

2 (o) = (L

(ifi) [ (z + 1)el2+=) g = . 22a = ‘I
] -
aefeﬂe abn) & el & /21.

—_—

Q;m) = CSZY?.) At L,d"iq)a' /'(fx”)
= as 4y, (4Ma oL

6z+6
= —_—

) [ g de= tia = |

a x_e_,_)“_‘)_' GGI@L) a:-qL

me Tl e .
Cin = (3art = batl  lume azl Ltw /(S{‘J&/q')/*cj

QUESTION 2. (8 points). Find ' and do not simplify

(i) y= Lz -t ; -3 Oq\‘”q /17
I={1een>) (T) )(, At ) (—nm’g) - Y\d/':m o
g' - (?m+3r[‘ Y+ (1

Gi) y = e(_f=*+7=+*) +1022 ~ 423
DA+ n) % -
\il: ermJ« ‘xfcxﬂ-:-,-f'”') " (iox ) \
Z
Yz (12 +) B2 *24 om - \j
() y= + 3z =J T

1
Y'= 10 21+3n W) (3 {ux%)

i 2
) — y' = (0(7|+%_Lmr5 (3-10%)

(iv) ¥ = In[(4z + 3)%(-5z + 30)8] D %
Y= @MH-'B’\G + (-3 )

Y= ¢ wn+3) + QLM(.S'-H-?D‘)

tjI — 6 x4 -+ IA-5
oxt3 -5+30
3' = 24 —uo

lx 4% s |/



QUESTION 3. (4 points). Let Q =

Ul (2,4), A = (4,6). Findnpgin_t__B on the line y = ~2 such that [QB] + |AB| is
minimum. U, 6) O\ > - (_.1)= t+2 = b Dt e
1 _ 0D -OF S
—2-b = "3 . o)
—0
5 (21 %) =
0y f ‘ e a2
e Copckion of o= Gort. ('a—t )
& () (20 gy a2
9-4, _ aw-™y H ? ‘
Y290 Ay h(Y+9) =L‘)L—CL)'S\LI
-— = rﬁ’
¥ o AP o) =k
% 42 q A = A
6+ (2?47
i ol Nz W0fg-
QUESTION 4. (4 points). For what values of z does the tangent line to th
g Y ‘- 10

_—

¥ =4 — 265 4 2 have slope equal
—————

=@

3-8 s loge® T3 %_vg;it'o-%c, /
QUESTION 5. (6 points). The plane P, :2z+2y—:=2imer£clsmeplane1;3:—:r+ y+2z=7Tinaline L. Find
a parametric equations °££ _— _— -

pi = < 2,2 =1 >
N'l;: ‘(—l, ‘. 2 >'
p| X IU'L

S R E I A ;'L.-r{_"’, ?’K
o o o

© Si-Zy+li — (53 47 o
~ ' @?o(M’C (wadm“ 1>
® Tawe 2 =0, gt 2(W)=2 5, =247

29) L 5.4,0) « £5572i
21_‘_23:')‘ ("7‘+8'— ) InFP 22 Cqul )
,‘m*c‘b:\,’-(”[ o = 2-¥¢ . -2+45F
+'Zg:’L B -:f"’ y = 4 -3t PP
-2 +23="| 1 N
Lpﬁ-:,b

(-3, 9,9 | L
3

:‘___(_l_o_
g
S




QUESTION 9. (3 points).

3
4
'pr“): 2-10 -6 - 2

3

e
——
—
—_—

Figure 1. Question: The arca of the region that is determined by the curve of f(x)_ between x =
the area of the region determined by the curve of f(x) between x =2andx=4 is 7. Find =z f

__-_Q and % =2is 10, and
{z) dz
QUESTION 10. (6 points),

4
o, fo-a
4, o
U-o
~y (-2,9 @o(4,0) ==
Figure 2. Question: We want to construct a rectan

gle with maximum area inside the semicircle ¥ = V16 ~ 7 (see
picture). Find the area of such rectangle

— YT v,
. h 7
= 2ax (fie-a® - o)

A T %a (\Hb"aq')v
K =28y (16-a")

?ro(’)\ﬁ’r ,pmmu)o\ -

‘i 0 ol
o = ‘2(15—"‘1’) - 2a i;’o\l
b < (AU
‘guc—al)‘h = %o (
(16-a") A
(!edf) £ -G




QUESTION 11, Lety = & + 122 + 2 4 g +12
(i) Find all z values where f(z) is maximum. e
. o= -x+?
M ™ = Doy 2

(i) Find all = values where f(x)

Y
is minimum. b _
r= _ZM e
AR JA =N

(iii) For what values of z does F(z) increase? g |3 o~ r)\

) c_/’.
(-2, 2)
(iv) For what values of z does f(r} decrease?
(v) For what values of z do the slopes of't_an_geni lines are

A (2,2

(vi) What is the equation of the normal line to the curve of f{x) at the point (1, 13)?

'z —8a%412  neadiv teciprocal - %\( Y= mAtC —
=z ~Lay 12 ‘
= -3(1)*4 Y= mattC g= =2 :
=4 (3= zL()+C >
[l L :LQ__
Faculty information > Q ¢ c
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- o V= x4 ux

DxeY 5 a: (C_t,-q_‘-rqa\)

e ::—— L =~ -G_L+L‘6\r

| OD}= \cF) = o

lcol= W = 4- 20

QUESTION 9. (8 points)

We want to construct a rectangle ABCD (sce picture) of maximum area between the x-axis and the curve y =
-a? + 4z, Find the length and the width of such rectangle. (Hint: Note that the curve intersects x-axis at = = 0 and at
z =4, Let O be the origin (0, 0) and F be (4, 0). Then I0ODI = ICF}) w x L

2
e —4aF 4 lboe +2a3 - B o~

20%_\La? 4o

ﬁ’: La* - WYya +le =0 ) 2(3a* — 120048 ) =0

=2 32 -12a 46 =0 A k= g
2(2)
il
Al 12 -2y o= 12+Juzs 45 Al so
|

as W-us 4 A" L0 4 Are mox

(7 W‘\en az= Il""f"(‘
fRE e =0 (a
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QUESTION 4. (5 points) Let f(z) = In(52 —4) +4. Find the equation of the l:::gent line to the curve of f(z) atz = I.
£0) = Wn(s-4) vy g= S %5
=4 q=50)+h
Poiak = (\) Y
g (=) = 5
Sy

@‘5 ;‘(.): =
2

QUESTION 5. (7 points) Given H and F. Find a point Q on the line z = 12 such that [HQ| + | FQ| is minimum.
" He (2,9) o)
— / 6 / 117

H=(zg) | Qin= (12, ~22)
) -F: (_\0, /—Zgj

M = =256
= -3

‘\
f-2 a=(", y)
L’)’s) j:—_%;c + K 3_5(?3\}/
==302)+4 14
3:_3(22-5 & o
=B+ 6

b
= 14 Q«m:(lﬂ,-lﬂ)

\A C\ u - 33 +/ 4
AXIMUM.

= >
QUESTION 6. (7 points) Consider the following picture. Find |[AB] and [&8)| so that the area is M

The cunve i5 B:—X'Lj

the Pine

e 2]
A = 180} pg) \ﬂ :Z\
@""’ A :;[-&T‘_(—z?);( v DA /\’—(-311?7)(‘5)

i 2
A/:(-o 227 )0 2 = 108 unhs
v
= -
AV . - B 1AB) = Za
- ‘é;‘ + 54 = 4 unils
~bate 54 = ¢ .
: ]BD];(»O’—«'zv)
~fea: -5Y4 = KB .;5'
— e v
Yeepdl Lo ey
o = A(
O 9
o= +3
a)
g s o s S
Faculty information Lj/*_) BT B e 7% i e
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&1

Points = &

QUESTION 1. (6 points) Given z = ~6 is the directrix of of a parabola that has the point (6, 5) as its vertex point.
a) Find the equation of the parabola

el = |-6 -6} = 1-r2] =12

il

\

v o F 4(1)(x-e) =y -?)L 37 43 ({__-G) =Cy e

©s)

¥ o wlp
b) Find the focus of the parabola,

VEl- 5 B(ss) U7

QUESTION 2. (8 points) Given (2, ~4), (2,6) are the vertices of the major axis of an ellipse (recall major axis is the

longer axis) and (2, 4) is one of the foci.
(i) Find the vertices of the minor axis (shorter axis). (you may want to draw such ellipse (roughly)). V, (_2—, b)
WVival=K = [64ul= 10 5 £ o5 _|yc) R\ (2 4)
G2 L) =2 - Va1e Wy
C= 0%y 5 {Fe) = 1y-1) =3 9 L%, £\’ 2 E
- (3) - lRed A1
% 5% _3* lo “
- - = - \Y) ( (4 2,-
% | v -l V L,
(ii) Find the ellipse-constant /v', ! 3 2 "{C “ ! |3 2 I )

K=10 ,
-
(ii1) Find the second foci of the elliEagA_/’

F, ( 2, -2) \_//

(iv) Find the equation of the ellipse.

2

Cxwz)l 4 Gy=0) 3]/,,.

(1% b=

QUESTION 3. (5 points) Given y = 3z* + 12z + 9 is an equation of a parabola. Write the equation of the parabola in
the standard form and find the equation of its directrix.

y= dx* 2y 49 o N = S(x?'-u.,,(.;%\ - \ = 3£(x—+),)2—4+%]

¥y o= 8w+ Z)l-l(%) Sy +3) 2 gyt ,’\ﬂ
3 Y ) +2 y /’L/

£|A = "\lg‘ - d = d __f-"’ /

i ——
V=(_-2,-3) - (\___glrew.x S x= 2oL

—



R et e

QUESTION 4. ) (4 points) Giventwo lines L) : 2z = 2t,y = -2t + 3,z = —t+land Ly : 2 = —dw — 12,y =

4w+ 15,2 = 2w+ 7. Is L, parallel to L»? EXPLAIN clearly. o s ot
L\r'\(r_uc D‘=42,-1,—|7,>1>1=4—q,q,?,7 vY
Y=-2e23 (te R
Z:—t4| Dz.‘— CD‘ S C= ~—2 -3 -DI llbz_ -
_a)
LZ: X = _L'VJ_‘?— IV(\*{/SCO‘\‘DI\ e Ll —’ {’-—O -—5 QLD[ 3/ l)
Y~ 4wHls wﬁ’K Lag x: O=—4w 121 W =3 Zi) =2Ww 4 9 w=-3
2= 2Ww+47]

P3=awHls o W= T8 oy g
b)(4 points) Let L be the line L; as in (a). Given that the point @ = (2,3,4) docs not lic on L. Find |Q L] (distance

between Q and L). —
‘ T=€031) 5 Q(23,4) - IQ =<2 0,37

—> Tk
CRERETTEY , IWxD= |2 o ] =<6, 8, -4
2 -2 -

™

V224 (20 A S
¢) {6 points} Convince me that g = (1,4,2),q2 = (2,1,~1), and g3 = (3, 5,2) are not co-linear. Then find the are
of the triangle with vertices qq, 2, . : 3 2

Q2 = 4t,_3,—3$_,,(§'\? x Qas= |1 J3-3 |- 3,76, 77 DR LS
—) v L
RQGz = £2,),0% ‘ Ll

d)(6 points) The two planes Py : 2z +y + 2z =2and P> : =z + y ~ z = 5 intersects in a line L. Find a parametric
equations of L. N. = €2
‘D-'— N \(N - i .3 &
2T 2 v ) L «4-3,0,97
LI
‘-5\,‘?,\' 20 - 2)(-\“{'57_ = Zx-}-/\l/zl
-Ix [_,(4\/—;(:;'] ._X —’\1 _—?\
= - Y = ""l 2 —‘)‘f }63—.-1
Q= (-1,4,0) 3x = -8 3[x=[ 1 C.i e

X= ~3E - | =
ADER VA 1=
QUESTION 5. (6 points)%e;;fl = (2,8), (0,10). Find & point Q on the line y = 4 such that | BQ| + QA is
i ALl = 1 4] =4
o) . Ar(."—;ﬁ)
Nl 5 m=Y-Y, (-0 _.-3
Q"i ' 1=4 X, — Xy O -2 o
A(2,0)

Y= -Ox+b = 10 = -B(o)+k ) o=10

M= PX+0 93 o my4o 9 40 = “Sx 4 X = F6

— : 75
EC)




QUESTION 6. (9 points)
(i} Given f'(1) =2and y = f(z* + 2x - 7). Then 3'(2) =

‘llz[f(xl‘”""-’ﬂ [zxﬂ,] = [;’( 2 5202 —7)7 [zcz)-w_jt
Fer][e] - ey L

(i) Let f(z) = —6el="+6==7), Then f(z) =

o (v ) -
fo: -ce Ty Sl - -6 (3x=u)(c e 7) ‘/

(7 £ = ln(trx—q) 1+ in (?,y.-S) = 3In(sx—9) +7In(2x-3) .

£(x) = 8(5) 4 7(2) P,
(iii) Let f(z) = In ((5z - 9)*(2z ~ 3)7). Then f'(z) = 5X—4
2x -$
QUESTION 7. (10 points)

+1
f:v -:f-7:r+1 dz- \(CX-HBLXZ'* 2“‘“) dx = L‘L \“‘(X)’—i-),x +\) +C/E/

e -2 - -
("’f($+3:?|-1)2 z = J(eﬂs)(c"-rsx +1) dx = (Cx—+3x+|) 1+ G

—

i [2°(z+1)*dz =f x> (x4 2x +1)dn =J K4 2%t 1y =

3
jx_'dwzjx(’éu-r\[x"'d«x = | X 4 oax' x° 4C L/

? — 7%

w [102+T)dz = =122+ 1Y 5|5 (2447 40

V2




1
I V=xiy -2
| 2 = xty
| L 4= x+y
i R

QUESTION 8.
Stare at f(x) = vz -+4 — 2 where —4 € z < 4. Then
a) (6 points) Find the area of the region bounded by the curve of f(z), x-axis. and -4 < x < 4.

o
L{
= Py -2 dx j o _
_\£ X—+y + XAy —2 Ay = -(—G%C"'“‘I)S/A-'Zx

&

)*
e
% ”%) -+ (‘Z%’(s)%—%)— ‘E‘j_]




T
—_— 5 J - ‘—X -'»Hx

i / P D (#0) 9 A= (ﬂ"‘ﬂ.i-rqa)

L I L= —a¥+lce

N ....‘Ob\z\c":“"“’

lc,Dlz W = Y- 20

QUESTION 9. (8 points) ] ,

We want to construct a rectangle ABCD (scc picture) of maximum area between the x-axis and the curve y =
~2? +4z. Find the length and the width of such rectangle. (Hint: Note that the curve intersects x-axis at = = 0 and at
x =4, Let O be the origin (0, 0) and F be (4, 0). Then [ODI = ICFl) oW X B

Lo oo o W=U-20 (#= QQ-Mj@M,

A —4ar 4 lbos 4208 - 603 = 2a°_Waralbe

A'= Ga* - 2Ya +lb =0 9 2(a*—12e48) >0

-
H dr"-120 46 =O o) a = |2_;!—,\JL|%
2(3)
i
Al 12a 24 5 - 12+Jus 4 A so
G

e 12-us 5 A" Lo 4 Arta mow

& when a_z= 12—Y4%
T T G
L = g 4
3 :
B ____‘/ A: 32\"? U.’\'“}G 2

0\
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J
QUESTION 3. (4 points) Siare at the following graph,

n/
/ro
{-2,6 (4,6)
e o e e —F = m——
I
Jd=6
parabola
T 2
directrix

X =-8
Given F = (4,6), the directrix line, L is r = —8, and |QF]| = 10.
/@) Find QL] = |QF | = 10 "
/(i) Find v = (-2,¢)

(iii) Find the equation of the parabola

24(e~2) =(y-¢)* _/

QUESTION 4. (6 points). Find 3’ and do not simplify
T () y = In[{4z + 3)1%(—5z + 30)3) 3
]
I=1n(te +3)" L |n(-5% +30) ’ qo

jl-_ W (g +3) + 3ln(-5w+3o)
Y= 104 7. -5

+
Tre 43 “S%1t3o 1/

(i) y = el6™4-0 4 1072 — 5 423

J{Eemw'ﬂ- (nuuzk)] + 205 _q /

(i) y = (21 + 5z = 623)7

R I CEI) /

QUESTION 5. (6 points).
i Find!fize!=* 1) dx

(zeter)
P T L 4

/i) Find f(ij'_& di

j(c'lx_{_')(cz’(*?;('s)'s J?_ . -2
I
w = C?'*...Zaa——s ‘Z ONC (f -'21'—5) +

ul - Zet a2
—;:jz(c"wal)(t’,"..?u Sijdv( (/

Gil) Findifi(6z + 3)(" +z - 5)!' ds

e 9‘14'15‘5

-~ !5

I sy (-5x+30)
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T
QUESTION 6, (5 points). Let # = (4,6), F = (6,34). Find a point Q on the line z = —2 such that |HQ| + |FQ)| is
{s, 3 ‘i)

minimum.

d = maeth
(o)

™M = é-gLf _‘_2

4410
6 — _2(4,) +h
b= 1y
= o -
={-Z,
Y= -2 +1Y ( /%)
_‘j: —2(-2)""9 =
= 1%
/ QUESTION 7. (4 points). For what values of = does the tangent line to the curve y = in{4z + 1) + 72 4 2 have slope
equal 87 ). < he el
ﬁ — Crec &4 . 7 —
4(%, )-H

| +7 =% W

1 S
Y 1
He Tiee hes slope B al 9 = 2
9= G+l 4
“ae = 4
QUESTION 8. (6 points). The plune P, : =+ 2y — 3z = 2 intersects the plane P : =z + Sy +z = 19ina line L. Find
tri ti f L.
4 parametnc equatons o @”ﬂ '_7; 3‘ O)
@ NoxNe=D D
~ ={17,2,7
,C‘\-<',’2/—3> < ‘W ) /
RSVEAY Ly x= 17t -4
: = EEL TR
D= (2 +18 )¢ —(l-})J+(5+2)k J 2t +3 €
- zZ=7¢
- <|7/ 2 . 7> 7
®-> “=0¢ e S M
% +29 =2 e b/ -‘__L
—2¢45y =q b5l ko2
. -2%§ y= 21

-

A=
7
XS -y Y =3 -
QUESTION 9. (5 points). Can we draw the entire line L: = = 28,y = =3t + 1,z = ll{ + 4 inside the plane
2z — 6y - 2z = 207 EXPLAIN .
tqke o o Y on Lo
A Ane

Mp'm-p ) D.inc rmusk = o GTV) &.\'\dcfilfa|\ D\QL
ND=§ 415 -2 \_intre g

N = <2j‘6/—2> 5 JRBNY
SN=

D ;<2 /_3/ ”7
) L yes) He line can be r’n#re&  rouin

onHe pline becawe dle obf procid
44# rorome, | Cl*“o/d'ub/'(‘- welvetlye o a
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4 L g &

/ QUESTION 10. (8 points) Eltm'e at the following picture.
€ ,G-c) o
e \
J -
CO HM2-¢ )) \____r u;j

(OIH)'D-_{ HTLf
' (€/9>
We want to construct a rectangle ABCD of largest area as in the picture above. Note that A and D lie on the y-axis,
D and Clie on the line y = 4 (note that y = 4 intersects the y-axis at D), and B lies on the line y=12-x. Find IDC! and

[BCI,
Rcl=(12.€) - 4 |
0] = e @~ 1Be) = (2-4)-4

= ¥ -y
\Be) - IDCY = 4

A -
:[('Q'C)’L’J'C D) = ¢
f - Y un{f’j

):-61.,75(._ Acca = 4 x4 -
A "'_ZC‘f'% _‘_‘[6un|l’§
-Ze+% =0

/ QUESTION 11, (4 points) Stare at the following piciure,

Find the area of the shaded region. Note that y = f{) = x® and x is between -3 and 2.

e
2

A= [}13%4:{ ~+ Jk?;lw
. -

ez
[y e

':@+Zo'z5;({w_o]_(/

— ZL(Z\S unﬂsz
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QUESTION 12. (43) points) Stare at the following picture,

s N

e W

P (/
P‘s\"_); L/

Draw the projection of V over W.

QUESTION 13. (7.5 points) Stare at the following graph of y = f/(z).
crifeal yatuel = (O , 2 L[ i &

y=f - (—M,O),(’?—/H)/(é; o)
‘ 3:(0,2)1("’14)

i

(i) Atwhat value(s) of = does f(z) have lo:al}:u(.?
2= %= 0 and sei=y -
(ii) Atwhat value(s) of x does f(x) have local min.?

as = 2 G"\CJ H = 6 7
(iif) For what values of = does f(z) increase? .\‘/ L/
(~o=,0) U (2, DAY Cé, +G-a)

(iv) For what values of z does f{z) decrease? /
( 0, 2 ) V) CL/ J 6)

(v) For what values of z will the normal lines have positive slope.. )
Normol Lar !l have @ o+ Slope whe dre dergens Iiee heg - S

Cuken e Rrdin e i decrmesing (0,2 YU (4, 4]
QUESTION 14. (5 points) Given £y : 2 = 2L,y = ¢ + 1,z = 3¢ is perpendicularto Ly : =z = dw + 6,5 = — 2w
aw + | and they intersect at a point Q. Find the value of a and find the point Q.

g
yx =

L| =2t Ly 3= hwdéb .
Yz b4 jien 9= -2w  Juwed _
z BE Tz aAawm ¢! @—— 2/2/3)

K L)z - 2w Q:___Z

ZE:AI\_U.‘.B b rlws =

2b-tw -6
‘L;?.‘:-':—I' , , be =2 2= aw+)
7 I-l 2' " ’I - ) o 4=2 3:&(—!) +]
Fao [P s ey
Faculty information aZ_: a;:_ ,' Gz =2
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Points =

100
QUESTION 1. (9 points) Find y' and DO NOT SIMPLIFY
@) y=(z+1)el+

; §(+?_: 857""2 ('5X+ i) : /
[ y = In[{3z ~ 2)*(2z +1)7]

A
H 2X-17 +-2x+l L/

(iiif y = (Tx+2)°
. k]

QUESTION 2. (i) (6 points) Does thelincline Ly : x = t+ 1,y = -1,z = Tintersect the line Ly 1 2 = —w+4d,y =
w =2,z = 2w+ 37 If yes, then find the intersection point. Is L; perpendicular to L?
De<i)o>

D, <-1, 12> D.x])1 :__<_2-'-2'2‘_2_.§
Pl # CDZ = Lyand L, intepect. (3 L net 1 y’i
t“‘l—_ = w-1-'-% _— -L+W - 3 'i.'>i-_____ i
-];':‘ W= L K/
o %5 } ler W':D.'
%ix: 1+4= 2 or N
=4-4=0 x= -2+ 2
y y = A-2=0D
o 2 = RA+3=7
point Sl intenec hov

/@q¢>
A

ity (4 points) Convinceme that Ly : x =t,y = 10,z = —t +disparallelto Ly i s =dw+ 1,y =7,z = 4w+ 2
D=<l,0 -1 D,=<40-4s

D,= 4D,

t-0 = (O’lo’Ll)

A

Xt 0= LfW'*'J W= '..l- II"LH_.."
2 L{:-‘fw+1: Wzﬂl_ g Aff. w= L, and L, are WM
Y Wi 4
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L9t
(i) Let @

=(l! |,0),Q2 =

Ayman Badawi
(Ol -]»2) and QJ = (1 2 ‘J)'

oy ey

a. (3 points) Find the equation of the plnnc that contains Q1, Q2, Qs
—
Q,3, ¢-1-2,2> QQ3<1 2>

N0pcr 061 [ 25

P! —6()(-1)#1(14-2)1 1(2-2) = 0 \/

b. (2 points) Find the area of the triangle that has Q;, 1, Q3 as vertices
t

. lQ'fﬁanl'Q_J = W

iv) (4 points) Given L iz =t + [,y =38
{

_ VB um"\'sz'
Tz

4t -+ 1 lies entirely inside the plane P : az + 2y + = = b Find the values
ofab D) 0,4> N <o, 21>
N'-D=0 Sy (k) + 2(g)+ HEH = b
L 00 l./ —Yt-4 + tp+HErl=bh
a= -4

=13
(v) (4 points}item Find the distance between the point (1,—1,1) and theline L:z =t + 1,y =
@ ( L-1,1)

1(1,310) vm-\(g_{,
Veif-cp-4-9> D122 2

\VKD| - \la—cq-rcf?-e—'-(?
| DI

R LT
‘? P ’g L/
\J +274727

)’:) (3 points) For what values of z will the tangent line to the curve f(z) = ¢* ~ 4z + 2 be horizontal? (Hint: Note
that horizontal lines have slope 0)

F(x)= e_

X= b Y
0= e~ l/
A L_///
A QX = /6~ L’t
X e = 4 Y
(vi1) (5 points)Find the equation of a parabola that has X = 4 as its directrix line and (-2, 6) as its veriex. What is the
focus of such parabola?
*s 4 = |-2-4]= ¢
- - x -

\
&
K

o

Ay (x+2)

u
-~
A =g
t
Al
™~

F('glb

L
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(viii) (6 points)

¢ F
v % I
B 1 .GH _ o
R p £ Pro,r =GR
G

\ = EF v H
M gp ® Bl PQep ” 2
//_

Usc the pictures above /

I. Draw the projection vector of BC over BA
2. Draw the projection vector of EF over ED
3. Draw the projection vector of GH over GI

(ix) Let f(z) = (2? — 62+ 5)*.

a. (3 points)Find f’(z). Then find the sign of f/(z). ¥ \_a | 5] 6 102
JI’(X)‘- L!(&x—é) (le—éxﬂ'))}g 7/’(;()\" (X + dD - dk,)—\
0= Y {2x-g6) (xl- 6x+S /"'7
2x-6=0 A bx+$=0 16 || \\‘
-3 x=5 x=4

j"'(x) m.%eth -f?wr (-0, 1) V(53T
T ) porhve fp( (1,3) U(S/-\‘DD)
b. (2 points)For what values of z does f(x) increase?
(1,3) V(S, +)
¢. (2 points)For what values of = docs f(z) decrease?
(-0, 1) U (35)
d. (2 points)Find all local min (max) points of f(x) if possible
M ok x= 1 ond x-S MIN (‘,O)M(S,O)
max ok x = 3 MAx: (3,256)

¢. (2 points)Roughly, skeich f(z). ;
!
/ .
— /,f

"
b

",

//'—- /

7 ".__-. Vi
\/ saig s
-l Rt

- - = >

(G5 y 5 =



“ ARV TEA" L&ty Ayman Badaw:

(x) Cansider the llipse (x + 1)2 + =2 =1 C(-\,2)

10 [T
i raw such elli 2

e oy e el V(%) | |= V10-1 =3

,24Y
X Vi (-111,2

b. (2 points)Find the foci (-1-1,2) %y 3 (-111,2)
2-4}

F(-15) , ﬁ /

F (= I_‘) L/ Vy (-,2-410)

¢! (2 points)Find the ellipse constant

k=200, \/

d. (2 points)Find all four vertic
V, (-1, 2+ {10) o (02 o

Vl(—l,l-vl‘o)u.vq(_z,a) w

(xi) (6 points) Let // = (5,11) and F = (10,-3). Find a point @ on the vertical line z

= 4 such that | Q| + |QF]| is
Ax:Lf m= hg—H = -2
W (3,0). H(S 1) -3
[
. ‘ nW=-2(3)+b
2 58 b=17
~ F(10,-3) I

| =

v = —2("\')‘* 7 = 6\
Y
Qx4)
r //



fHTLLA N §L T T rINdL EXAM YILEL L, DPNNG LUl
T

;xil') {8 points})

E Find the length and (he width of the

rectangle ABCD) that has maximum
7252 area (it is bounded by y =29 - x"2
(-4, 39-c°) ) and y= 2). See picture ]
(a,89-a%) W= izl =2a
: L= ARl = 29-a% 2= 2F -a%

c 3 v
-a,2) (5\|2) A__ L = 20(2——_}_0’2)

A= SYHa- 2a?
0.0 X gl — 601
O = 54 - a?
54= 6a’=> a=3

A”': -\Za\ <O = max ot
a=t oe=3

W=2a= 6 wuih
L :Q_?'aq'_‘g Uwuh:

v’

(xiii) (6 points)

Find the area ofthe shaded region that is bounded by

y= j - sqrt{x} and x-axis, where x is between 0 and 9.,
Seepictiee




o NaRULIY /L ST Ayman Badawi
(xiv) (4 points)

Find the vohume of the solid object that is obtained by rotating
the curve of y = sqri {4 - x}, where x is between 0 and 4, 360
degrees about the x-axix|

r : "-/
\_ V=T § (Viox Vdx = T [ yx de
L ) o] Yy

T (4x-x?| )= w(3-0)

o
g w k™

d

xv) 3 poinls)!l’f;:az(?.;z:3 +7)° dr

2 o
(zgoﬁ) - M

(xvi} (3 points) [ 2L dr

A |4 243
C
2 ! L/

(xvii) (3 poinIs)Hﬁ(:r + 5)el2s + 20251} gy
1 2)\74 QOX-H'
I TS

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjeh, PO, Box 26666, Sharjah, United Arab Emirates.
E-mail: abadaviQaus.edu, vwy.ayman-badawi.com
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221 Solution for Quiz I



/\o)
[Dana Abodahab 000545 |

Queston 1 b}OL = Verhd
V= (4,%) (& H('H) lep = la b oat

b ‘a (F*- 9 zp3
=l ey - (lcx g
S 3@\/ T
\/ . T R L) \/ [:{;J
F (u,-2-4)= (4r 6) \—

w) (1—3(\ (‘j j\

T e
(x-u)" & (kazyl i
- :

S

QUESTION 2
\—‘

“) Va c= (—3 L) C’lk&)l ( _,?:)
v T c;m @M i j@ = |
/A T T
m) ( \/ g \r e
3% 75 (“F i) [k - 6|

.\\‘) 0= % MINGY 0§
o \/ \/ 4{
e, LT (—3,4) 1(

Wz 3 2-1y = 310\

[
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222 Solution for Quiz II




L ,‘,_Q\)'\z B s

| __.'&{ Y = - 6x+\0.
R S &1‘,1\\12\?\\‘.650.‘7)‘?3 o
S T W= Z-6x~+ 10

S ,A,________Es_:;ng_Z b L e |
g \j},lx‘ o e V
_*_;_':.ﬁ_i_i)é\ﬁctc\« _\/} f
- Y

—
i e

_—

— i) Focus

N NSRRI Y A £

| P .
SN
.‘.‘XFO_C.UL ‘%
(2-2 -3)

(0,73
_ui) Verkex Pg,

k9 =gk

- IV) h‘l‘”ﬁd’\l( (0.'3)"‘;— )\'(21‘3)
—u o bf

Scanned with CamScanner
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223 Solution for Quiz III



Jde W\ Jondi Quiz Whree \w
00| 2ol . , \

e 4 G- .
e L aKexch
(Bx239x) *(y™byy="15 A

B LxtMx)-(Y-6yd=-\S e U‘Zw Uz—é—
% Lxacan’- (27 - [eyay- (3y']=s o
T Lex-ay-4) - [(9’3)2—CU = -\S g C—;f
B2 8D (42) 2§ =ng \\; _J;—
Y- 93 (yay-s \\)\c{ f LI

QLY-2)- (Cuy -
D CS =B — V= (a,\)3> (‘)@

g_);:‘?_)z C9’3) - \) (—;_\\)3> (3 2 ‘/

2 > &5? e
Q ——
A b* / \QC\:JGZ* i :J\ <3
=rend cd form =Jgq =3

- b= (0352)( }, )

l 3 (32(9+3,3)¢ (s,3>'/‘/



Quezion a0 -V K49y’ =

:O\ (_,K) WCli=

&R SV (214350 2)“”/

o 2N = Lt -
3= L - (-2, 5”2331/

<6
> ., \Fl-Vaiy 6
> LT G

= E\=('9>\* 5) =(—2)6) '/
% (ch-_g)\—sﬂ:(-ﬂf”\)l/
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224 Solution for Quiz IV



~ Orar el

> 3 \S

L
VoD
Lo L}OJ;: Y \ )

(o { = lr))":')

Y- 3414 {r2-lokB = FowBt= 30
e g =3 3 FHY=2vt? 2w-3tk= & (‘}
/ —
Lz:x=lov-¥% —Ti \/
Y 2uA 2 Z2=2(Pl)-3= -3 IE
Tepw=5 )

7= )-S5
Lyard L, wmicrsects

-3

cheew F L AL , 2_—
! I 2 b=y 1% Perpendienlos o 2
Di-D2= ¢ -1Ci0)+ 302+ 2¢2) o Lo
e ~lo 4 6+¢( / /

Ut Z@"/ ]‘E:\j/ it 2T 6
Lf X&» Dy \

tr s -Juté
Y= k4 Y

e 5 — e S
LT 5k-3 | &7 E@ Zwat"?,’q 6
. Tt 4t-4
| L2 ¥=8uw+ R PR =i qer b =g
Y:-2Wig F==X12, | Sclm r»m# L] 0'm4wu/ Lo
k-

—_

Z:z-1ow19 j ch/ql 75 CNC’\/WQLz
2:8u-bev =l & lsf‘o’ i L2

= A\ = '
f%— 120342,»\;/-17/@» Ly ’é’%"“uw s

.{

/

N &

e

Scanned with CamScanner



]\)gvmw‘{h/,g @%M'ﬁm ta LL

K=>dtte = —XiZ
\ 2 [+ ¢ = VY-t
2:=5t41 2 zt8_

S
_— A 5 9. 4 ,/Z__‘_f__z
=g = 4

Scanned with CamScanner



TABLE OF CONTENTS 137

225 Solution for Quiz V



~ Orar el

> 3 \S

L
VoD
Lo L}OJ;: Y \ )

(o { = lr))":')

Y- 3414 {r2-lokB = FowBt= 30
e g =3 3 FHY=2vt? 2w-3tk= & (‘}
/ —
Lz:x=lov-¥% —Ti \/
Y 2uA 2 Z2=2(Pl)-3= -3 IE
Tepw=5 )

7= )-S5
Lyard L, wmicrsects

-3

cheew F L AL , 2_—
! I 2 b=y 1% Perpendienlos o 2
Di-D2= ¢ -1Ci0)+ 302+ 2¢2) o Lo
e ~lo 4 6+¢( / /

Ut Z@"/ ]‘E:\j/ it 2T 6
Lf X&» Dy \

tr s -Juté
Y= k4 Y

e 5 — e S
LT 5k-3 | &7 E@ Zwat"?,’q 6
. Tt 4t-4
| L2 ¥=8uw+ R PR =i qer b =g
Y:-2Wig F==X12, | Sclm r»m# L] 0'm4wu/ Lo
k-

—_

Z:z-1ow19 j ch/ql 75 CNC’\/WQLz
2:8u-bev =l & lsf‘o’ i L2

= A\ = '
f%— 120342,»\;/-17/@» Ly ’é’%"“uw s

.{

/

N &

e

Scanned with CamScanner



]\)gvmw‘{h/,g @%M'ﬁm ta LL

K=>dtte = —XiZ
\ 2 [+ ¢ = VY-t
2:=5t41 2 zt8_

S
_— A 5 9. 4 ,/Z__‘_f__z
=g = 4

Scanned with CamScanner



140 TABLE OF CONTENTS

226 Solution for Quiz VI



i -
Q2 © \</> @
D"- ‘3=:lxi+ sy <+ ¥ (q;x,) \/\/3

(=)
__I/Q o s,

(es (3 %) (s (5T + @)

N
W — H




= F(a) = (22 2(3) )5

Q Gty (:_Ol) 2 Lec-y -3)°

=O Y
F3) (%2 =c(8)
= L8k

leCod ™Min s = heak end \/

B s e =3

e (G

——
__slplastarsd

col MNBX+




T TR R
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227 Solution for Quiz VII



(Ruiz {
& |
0y n(55E)
Y= (e 3e0) = in(5-2)

- @x+3 -3

= —

(W g - e(xuex@

y = e(x3+éx+3). (346)

.

(i y = In(Tx*+ 5ac — 33 e

§ = BT45 g, W), &

7x*+50¢ -3
Q- . -3
P(x) = lﬂ(%oc‘“c\*a"' e D
(j = Mx +’C : % A e('&,"@ ~ \
m=p(d = 3_ <+ gt - =
e q-9+e
Ye QI ac+C
N~ (3D
y=In(2(39-9+e)+ e = o
2= e +c (o (3,2))

I

)
oA

21(32) +¢

~ 2
L e

..1’ J

Yo 2onakion of tangent e > J{k(j= Qlac -4, 3 l



Qs H=(2,2) and F. (LW . y--3

IMQ) + 1QF] s weirienrn

(--,q)'; ! [FAI = Lf'(‘@ =7
4 (3,3) [Fal < [ABl =7
-—‘——_f’— Hz(B,Q’\ and B’-(-l,-l@
ad | .
— A| w<—®‘ N y=-3 Y=mx +C
| 4 m = A%;'!O—Q {_:‘I—QA:
dcwg?a : Ase -1-3 -4
Tuis
L Ys 3BAC
/ )
3 (-1,-10) ke H=(3,d) o Bind <
A= 3(3) +¢
C = -1

® % -3=3x-T

'3'?‘7 = D
2
<-4

J}_,(%’ -33‘
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)
( ! F'l- | \'23 ¢
(Q/'D

(«l) ICH - IO\?-I-bl =
Fi = (5)—-1
Fa= (-1,-1)
® 4 - (&
axa =K
4 -K
el = & - ==
o 4= (5



= ( \)D
Equabion * - “5(36*30-’(‘:&'@2
- H(3) (x-) - (3—7
Q(OCJ'Q 3

@q Ny = 1,1, ay \/
N2

=:<|,|,"|>

ok
NoxXNs = | <\\ z\)_\ a\)\| \\>
O | ! | - v |

=<-|—Q,—(—l—:@,|"7
_{-3,3,07

¥ Choase po‘ka:

i % \L Dt + Q

(q+az_3)xf—n 1 w-3,3,0y + (0,547

¢-3t,3t,07 + (0,5,7\7

y- z=6
= 'S{/—Qz~-3 = oc = =3¢
Y-z2=06 y = 2t +5
-32=3 =5 z= -l




B e Carr (E4d- 0
L+ -t +) -£+3 =10

E +12 =10
e = -2
}Q > x=(-2)+2=0
="+l =5
2="(-D+3=5

Q = (O___é, 57 » Inkessedion PONE

3088, = <-3,2,-
9@ = 45,4 57

38 x 58, - \ ) 5\\

-5 4 5 |
b3l
{ 10-(8) -5 -9), -12 -(18)7

4\, a0,-2y
=7 (i, 20, =27 7{ <O)O)O7 \)Ql and @3

ane nat  co lined¥.

|\

f

\



(.\.\3 Preo. of AQQ:Q3 = ‘5‘62 A (5—'?9‘\

L

- \‘ L+ QO::—Z_):' \/

-« | 196 +L|OO+U|

ST
o —
) N . {1u,20, -2y \/
<] =1,y 2 7;)
@)

egn . 1'-|(><—D+ ao(g-:b—:z(z_@ =

. =“ "3
@7- Ll . OC-'-:A\:-!-\ Lz ;C =‘w 5
=TS 7 = 8w -7
Z = 4t +|

Di = <a,-,47 | D,-<4,-2,87
Dl Dz? \/
=7D| = CD2

¢a,-),uYy=<u, -aC, 8CY

\
e Lk ¢is . Dy Il D2
‘\'-QC a C= 7 S affie
y-8C =2 c=3
> ok § be ponk onL\’(\B,D

w 1S same

_quw-3 =Fw=1
3.5 > W=l LoLi s NOT pcra.\l.o.\EOL:.)
{

|:.8Ud"7 90)’-'1
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WTH/It Exam 2 Mon - 39- Nou- 202l
g/ Tode AROLWAD A\Junds
/)7 MO YoooQ\20\
ahwecst <3 ordh 3 f00
Quesrion ) pur o EXOGB /\j*\
D (~oo, 3)\)(05) e

W (=30 U( 5)%0

M) P has a Lecal vray when )("3andx/3
Porynas @ (ocal mip when ¥=0 =

( )
QUQShOﬁ‘ ) We i o t‘ QQB( )9‘6,6
4
B=\BB) -\ BN
U=a%y
\BC\= \e—(aw)
A ABR=0 -

A= QC\b—c(Z W = \ba Ma -a2

AR\= -—C(z\ \/ .é

Qv §6 ha‘\Q/“\U\"\



Quesrion 2) ;
R(Q,21) £ (=(5,-9) (ne xe ! ;

Yo _ ~F-2 :
=epes >8< % 3q < |
Y= miab %“‘
\5:'&)( Ah / |
2\=0(2)1b .
o=V FX(-1,-4) F.(5-9)
=3+ O=(4,9)

W= (- \\\m -q
c-w3q3‘/ é

Quesron Y)
Pov) = (xZaox-FeX
P00 =QyAa 1) + e (x242x-1)
Pyy = Que* yaer et ¥ eX <0
AL \X¥56V+ex B =0
= eX(MY -5+ @) =0
= eX(¥*+MK-5) =0
A (X DOESY =0
X-\Y x5 - —> >



L
Wsoe‘r e 530 £

U'\hCao Values - X':\)X=-5 /\./

o) ’ " Locmmm s
Cono

(Q0esrdn ) Noﬁu\\“ﬁ

D Y= (n(3x9) 2
L—x)\: (’le-\‘:s)@) \n(?}(‘\fﬁ +(§‘(—9)K€czm3‘)

N
1




1) Y=sn(3x) (23 +6x ) Z
9 (05 (36 -3 - (2t ¥4 s QRIPHOH) (6 +6)C5\0C5{)>/

i) N Lo ((S2E2))
Y= 6 Ln (SN0 - Kn(am)]
\j 6 (- Cs\ﬁ!?y;“-s(gsx SY« a]
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Wi [I!Zdﬁ t“ !)!ZDGI o OYL SO\ ( X ‘:\)\. A BT
3 e Y-Sy +ie
MTH 111, Fall 2021, 1-5 © copyright Ayman Badawi 2021

X2-BX 4|6 -

Final Exam, MTH 111, Fall 2021

‘ﬁk Ayman Badawi

) 2 2
Score = - (¥-9)°= (-4 +0o
QUESTION 1. (5 points) Consider the parabola g*j =

2y = z? — 8z + 10

(i) Write it in the standard form

DY = X=Bx+lo By = Gl
16 = - W)

Ay = w2 16410 T 4 -3
]f;(tya (X- %)J / A

Y (O -9 - Uy 30]

(ii) Find the vertex

v=(y,-3y -

(iii) Find the equation of the directrix line F ) @
) = V d
Nl

e =t
A N S

(iv) Find the focus

0S4

QUESTION 2. (5 points) Given z = —2 is the directrix of a parabola that has F = (-8, 3) as its focus. Find the
equation of the parabola and skétch (roughly). Show the work.

10 xd= (-9 de=3 i \V=<-§§ x=-0
163y (x+5)= (Y -3’

-\ A(X49) = (j-g)z /




Z X
2 Ayman Badawi =

¥
QUESTION 3. (6 points)
(a) Stare at the below picture. Find the area of the region that is bounded by y = 3 \/z+1 @ z=0,andz =4

Y
SR P R 1

IR ZE BN T f(a& +9db[1 dx

ﬂﬁ) H‘3f®<—dﬂﬁ(dx (1 dx
T B - )
XE

9.x% P’f?[%*o}r (Y 0)-(Y-0)

(b) If the curve y =3 /z + l is rotated 360 degrees about the lm@ what will be the volume of the outcome

object? 2 '
A=l V= [Ty \J-qux;\. \}:%{LX e

(“ 3r+ '\ . )22, - 0
=27 V=T feey U=9uE LT

QQESTION 4. (6 points) Stare at the below pictures. We want to construct the rectanglqABCD that has
area. G jiven A lies on the line 1, B lies on the line z = 7, the point ¢ = (7, 0), and D is a point on the z-axis.
KFl/d the length (AD) and the w1dth,(-' C) of such rectangle. Show the work.

— T A= |4\ 0C)

B,y-\\ / B )(‘jf
N G R
b e

A= (y3) (F%) = S 3% W bx -xyq

o~
%

iy

°

B= -Ax+6 =0
X3
lenghh \BD\ = 2 <Y

wid \oC\ = 7-3 =%/
Prea= YxY =1\,
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QUESTION 5. (6 points) (SHOW THE WORK) Given the graph of the first derivative of f(z) (i.e., f'(z)). Stare
at it. "m0

!

3
; L
T4 - i T ey "\,
- 4\-3/12 R N T

A
- 3

(i) For what values of z doe*Kf(z)r increase?

-y-PDV (-9, 0°) K

(ii) For what values of z does f(z) decrease? ~

(-4 -

(iii) For what values of z does f(z) have local min and local max? 2
local roin 0% X=-2 / A
local reox X=-Y 1 (x43)(¥13)

QUESTION 6. (12 points) Evaluate the following integrals

W &L X 24243 +9

[( (x+53)o\x /E( 5{x+éx+cy]d C (Y4 6x ) = X +6x +qxs
T 0o g —5‘+ 4

,; 49X
R
9 x>~ X3 - T 4C \/
(i) f(sm(z) cos(z))(sm( ) + cos(z) + L l- . q
V= SinX+cosy 4\ _ j u8 du _|_ (sinXicosy +)

%(Q‘"‘C.OS(,'Smx =~(9-1>+Q 7q\+c
q.

du = Cosx -sinx dX
du = Gsink -cos x) dx

(i) [ s d
A |
Uz X 4645 &S N dy
AU - X ' \
Eﬁ?’gy%’e \-\2’ | x6ers| +¢ \
du = 2(x13* dx
iy
9 (¢
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(lV)f4(‘/_3) k‘f(ﬂ . d—-+3>
L= a2 = 5 [ e Ao

U =
dr o Aax = g eV ac =‘%’e&*

+C.

A

QUESTION 7. (6 points) Let f(z) = —a® + 322 + 24x + el='—3°~242+3)

(i) For what values of z does f(z) have local min. and local max.?

Plyye -3yt bx 4 9Y e(x3 Jyt- 9\1\1-\3)(35{2_6k 24) =
Pod= (pxad s 722130 vevud) <0

/\/ oy N o Local
| OO when X=Y
ord o Weal

XN ey W X= =

’ : d
QUESTION 8. (6 points) (a) Given w(i“) i) g8 —de? .1 1 £ 0. Find 3/ —H—(XE }}e +3 2% )=o%“,! 0]

(e AP, 65000 953‘& 3y =0

14 Bye C_%% C(ZX %+§3€(?W)_\_ %ﬁ& 2 x
Bxe%ﬂg_ @CZHHO%:-’L,‘,%% Sy - %euxm 3y

(b) Find the equation of the tangent line to the curve y = z + e*=2) + In(z — 1) at the point (2, 3).

Y=rx 4h k_y= \ 4 eo"23+ L
Ye Bxab Y =3

5=32) 3y [)K% 53( 3()

5= £ 1h
be-3

&4

.3): %’)( B g’j C(Z)(A\\ e 3y )
¥ A
o 3xe” e +u |




MTH 111, Fall 2021 5

QUESTION 9. (6 points) Given Py i 2z +y — 3z = 10 intersects the plane P, : —T—-y+ S5z = —6 in a line L.
Find a parametric equations of L. Then find the symmetric equation of L. 5
e Yido=—¢

V=<3, 37 W= &4 uS87

Uoxy, <\ 0K i _
\)Z \'2, \ —?;\=<\ \\ 33\) \'E\ 35\)\—\2 l“\ 7
-\ -

-\ s o
egsomemc eq,uahoos
=<9-3,-(10-3) , -2-(D > L X=dcso

<, -3, >&/ Y= ~F L6

oo | 2= -l +Q
\& E 3310 3%@ 4 %0 \, YPREAC €9 U aN0N :
"y ¥STE6 ‘16 WAb 29

X -
- 2N g [GER)P 53T

-\
-j/\%’ QUESTION 10. (6 points) Given A = (1,1,0), B=(1,2,2),and C = (2 I 2 ) are the vertices of a triangle.
(i) Find the area of the triangle ABC.

92 \)\=<Q,\)Q> U2:<\,0,27

B WVt oyt )
- ‘ X\),= L2
h L0l s ‘of_‘“\o 1,0 \7

ﬁzm‘T ‘%0)‘(0 Di)ﬂ$>-<3 &>0>
g L

TNE)

(ii) Find the equation of the plane that passes through A, B, and C.

Q-1 ¥y 4022 =0 k/

M%TH—-%@;Q;\ 3y
A +W -L=0—
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Quiz I, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. An ellipse is centralized at (4, —2) Given (4, 3) and (1, —2) are two vertices of the ellipse.
(i) Draw such ellipse (roughly )

(i) Find the ellipse constant

(iii) Find the foci of the ellipse.

(iv) Find the equation of the ellipse

(2+3)?

(y—=2)> _
5 + J 1.

7] p—

QUESTION 2. Consider the ellipse

(i) Draw such ellipse (roughly )
(i1) Find the ellipse constant
(iii) Find the foci of the ellipse.

(iv) Find the vertices of the minor axis.
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Quiz II, MTH 111, Fall 2021

Ayman Badawi

QUESTION 1. Consider the parabola
y=2a>—6z+10

(i) Write it in the standard form
(i1) Sketch, roughly
(iii) Find the focus
(iv) Find the vertex

(v) Find the equation of the directrix line

QUESTION 2. Consider the Parabola
—8(z—2) = (y+3)?

(i) Sketch, roughly
(i1) Find the focus
(iii) Find the vertex

(iv) Find the equation of the directrix line
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Quiz III, MTH 111, Fall 2021

Ayman Badawi

QUESTION 1. The following is a hyperbola. Write it in the standard form, sketch, find the vertices and the foci

822 — 32z —y* 4+ 6y = —15

QUESTION 2. Consider the hyperbola
(y—17 (@+2° _

9 16 !

Sketch, find the vertices and the foci
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Quiz IV, MTH 111, Fall 2021

Ayman Badawi

Pictwe (2)

Picture (1)

QUESTION 1.

(i) Stare at Picture (1). Draw P'roj“,{, (i.e., Projection of V over W)

(i) Stare at Picture (2). Draw Proj“ﬁv (i.e., Projection of W over V)

QUESTION 2.Given Ly : x = —t+2,y =3t +4,2=2t -3, t € R)and L, : * = 10w — 8,y = 2w+ 2,2z =
2w—5, (weR).

(1) If L; intersects Lo, find the intersection point. Show the work

(ii) Is L; perpendicular to L,? Show the work

QUESTION3. L, : 2 = -4t +2,y=t+4,z2=5t—-3, t € R)and L, : z = 8w — 6,y = 2w+ 6,z =
—10w+9, (w € R).
(1) Is L; parallel to L,? Show the work

(i) Write down the symmetric equation of L;.
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Quiz 5, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. Let P : 2z —y+z=4and P, : v +y + 4z =11

Then P intersects P, in a line L. Find a parametric equations of the intersection-line.

QUESTION 2. Given P : x +y — 3z = 27.
a)letL:x=t+4,y=2t+6,z=1t—4. Can we draw L entirely inside the plane P? Show the work

b) Let V =< 2,7,3 >. Can we draw V inside P? Show the work

c) Is P perpendicular to the plane —3x + 4y — 5z = 27 Show the work
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Quiz VI, MTH 111, Fall 2021

Ayman Badawi
QUESTION 1. Find ' and do not simplify

() y = 72% + 10\/z + sin(97)

(i) y =2(2> + 7z + 3)!!

(iii) y = cos(7z)(sin(5z) + 2)

QUESTION 2. Given f(z) = (22 — 6z —7)3

(i) Find all critical values

(ii) Find all local min., local max of f(x).

(iii) Roughly, sketch the graph of f(x).
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Quiz VII, MTH 111, Fall 2021

Ayman Badawi

QUESTION 1. Find ' and do not simplify

iy = ln(ff—g’:)

6(x3+6:z:+3)

(i) Y

iy = In(72? + 52 — 3)e”

QUESTION 2. Given f(z) = In(3z —9 + ¢) + ¢(*=3). Find the equation of the tangent line to the curve at the point
(3,2). (note In(e) = 1)

QUESTION 3. Given H = (3,2) and F' = (—1,4). Find a point, say Q, on the line y = —3 so that |HQ| + |QF] is
minimum.
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2.4.1 Exam ||
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Exam One, MTH 111, Fall 2021

Ayman Badawi

QUESTION 1. (8 points) Consider the equation
(-2 (y+1)
+ =1
9 16

(i) Sketch
(i1) Find the foci
(iii) Find the vertices

(iv) Find the ellipse-constant k.

QUESTION 2. (8 points)

(i) Sketch
(i1) Find the foci
(ii1) Find the vertices

(iv) Find the ellipse-constant k.

QUESTION 3. (8 points) Given z = 4 is the directrix line of a parabola that has (—2,1) as its focus. Find the
equation of the parabola and sketch.

QUESTION 4. (8 points) Given x + y + 2z = 3 intersects x + y — z = 6 in a line L. Find a parametric equations
of L.

QUESTION 5. (8 points) Given 4z + y + 2z = 10 intersects the line L : . =t + 2,y = -2t +1,2=—t+31in a
point . Find Q.
QUESTION 6. (8 points) Given Q; = (1,2,3), Q, = (—2,4,2) and Q3 = (—4,6,38).
(i) Convince me that ()1, (>, and (3 are not co-linear.
(i1) Find the area of the triangle Q1Q»Q)3.
(iii) Find the equation of the plane that contains @1, @) and Q3.

QUESTION 7.8 points) Is L; : x =2t + 1,y = —t+3,2=4t+ 1 (¢t € R) parallel to L, : z = 4w — 3,y =
—2w+5,2=8w—7(w e R)?
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Exam Two, MTH 111, Fall 2021

Ayman Badawi

Score = 35

QUESTION 1. (6 points) (SHOW THE WORK) Given the graph of the first derivative of f(z) (i.e., f'(x)). Stare

at it.
Y

0.5

(i) For what values of = does f(x) increase?
(ii) For what values of x does f(z) decrease?

(iii) For what values of x does f(z) have local min and local max?

QUESTION 2. (6 points) (SHOW THE WORK) We want to construct a rectangle (see picture) ABCD, where
A, B are on the line y = 16, C'is on y = 2% + 4, and D is on the y-axis. Find the length and the width of ABCD so

that the area of ABC'D is maximum.
\ + /
A B |

/

QUESTION 3. (6 points) (SHOW THE WORK) Given H = (2,21) and F' = (5,-9). Find a point, say Q, on the
line z = —4 so that |F'Q| 4+ |QH| is minimum.

QUESTION 4. (6 points) (SHOW THE WORK) Let f(z) = (2? + 2z — 7)e®. For what values of = do we have
local min? For what values of = do we have local max? Sketch (roughly).

QUESTION 5. (6 points) (SHOW THE WORK) Find 3’ and do not simplify
() y = e®*n3z +5)

(i) y = sin(3x)(223 + 62 + 1)*

(i) y = In((225Eg=(2))6)
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Final Exam, MTH 111, Fall 2021

Ayman Badawi

Score = T

QUESTION 1. (5 points) Consider the parabola

2y = 2> — 8z + 10

(i) Write it in the standard form

(i) Find the vertex

(iii) Find the equation of the directrix line

(iv) Find the focus

QUESTION 2. (5 points) Given = = —2 is the directrix of a parabola that has F' = (—38,3) as its focus. Find the
equation of the parabola and sketch (roughly). Show the work.



2 Ayman Badawi

QUESTION 3. (6 points)
() Stare at the below picture. Find the area of the region that is bounded by y = 3 Vz+l,y=1,2=0, andz =4

v

(b) If the curve y = 3 \/x + 1 is rotated 360 degrees about the line y = 1, what will be the volume of the outcome
object?

QUESTION 4. (6 points) Stare at the below pictures. We want to construct the rectangle ABCD that has maximum
area. Given A lies on the line y = z + 1, B lies on the line x = 7, the point ¢ = (7,0), and D is a point on the z-axis.
Find the length (A D) and the width (DC') of such rectangle. Show the work.

4
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QUESTION 5. (6 points) (SHOW THE WORK) Given the graph of the first derivative of f(z) (i.e., f'(x)). Stare

at it.
.‘l

-\-lll.-:\-f-lx
}

4

(i) For what values of = does f(z) increase?

(ii) For what values of x does f(z) decrease?

(iii) For what values of x does f(x) have local min and local max?

QUESTION 6. (12 points) Evaluate the following integrals
Q) [ g

(i) [(sin(x) — cos(z))(sin(z) + cos(z) +4)% dx

z+3e”
(i) [ et de



4 Ayman Badawi

iv) [ ‘Lg” dx

QUESTION 7. (6 points) Let f(z) = —a® + 322 + 24z + ela’—30"~242+3)

(i) For what values of = does f(z) have local min. and local max.?

(ii) Sketch, roughly, the graph of f(x).

QUESTION 8. (6 points) (a) Given ze3 + ye®*+) 492 — 422 + 1 = 0. Find ¢/

(b) Find the equation of the tangent line to the curve y = x + e(*=2 + In(z — 1) at the point (2, 3).
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QUESTION 9. (6 points) Given P, : 2x + y — 3z = 10 intersects the plane P, : —x — y + 52 = —6 in a line L.
Find a parametric equations of L. Then find the symmetric equation of L.

QUESTION 10. (6 points) Given A = (1,1,0), B =(1,2,2), and C = (2, 1,2) are the vertices of a triangle.
(1) Find the area of the triangle ABC.

(i1) Find the equation of the plane that passes through A, B, and C.
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