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COURSE SYLLABUS

Warning: During this difficult time, “trust” relationship between students and instructor will definitely tacilitate our work,
to ensure that this “trust” is not violated, suspicious Respondus reports ( after exams) will be sent to the Associate Dean.

A Course Title
& Number

B Pre/Co-requisite(s)

Number of credits

D Faculty Name
E Term/ Year
F Sections
G Instructor

Information

H  Course Description
from Catalog

| Course Learning
Outcomes

J Textbook and
other Instructional
Material and
Resources

MTH 111, Mathematics for Architects
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 2020
CRN Course Days Time Location
MTH111 TRU 11-11:50 ON LINE
Instructor Office Telephone Email
Ayman Badawi Nab 262 /Home abadawi@aus.edu

Office Hours:

. TRU: 15—16
e Other office hours are available by
appointment(just email me)

Introduces the topics of geometry and calculus needed for architecture. Reviews conic sections,
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 students.

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

1. Solve problems involving comic sections (Parabola, Ellipse, and Hyperbola). Exam One,
Final

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

3. Apply the Fundamental Theorem of Calculus to find the area under a curve and
compute volumes of revolution. Exam 2, Final

4. Apply the analytic geometry of conic sections to solve word problems. Exam one

5. Express geometric quantities using vectors and their standard operations in 2 and 3
dimensions. Exam one, Final

6. Solve geometric problems involving lines and planes in 2 and 3 dimensions. Exam one,
Final

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

K Teaching and
Learning
Methodologies

L Grading Scale,
Grading

Distribution, and

Due Dates

M Explanation of
Assessments

N Student Academic
Integrity Code

Remarks and Rules:

e Quizzes will be pre-announced at least one lecture in advance.

This is a traditional lecture based course. Students are tested and given feedback throughout
the semester via regular quizzes and exams.

Grading Distribution:

Assessment Weight Due Date
Quizzes 15% TBA
Exam | 25% Tuesday (@18:00) October 13
Exam Il 25% Tuesday (@18:00) November 24
Final Exam 35% TBA
Total 100%

Grading Scale

Letter GPA Perciiicuge
A 4.0 92-100
A- 3.7 88-91.99
B+ 33 84-87.99
B 3.0 80-83.99
B- 2.7 77-79.99
C+ 2.3 74-76.99
C 2.0 67-73.99
C- 1.7 60-66.99
D 1.0 41-59.99
F 0 0-40.99

e Quizzes: There will be in-class quizzes.

e Midterm Tests: There will be two midterm exams. The dates of the exams are given in

this syllabus. .

e Final Exam: Final examination will be comprehensive. The date and time of the final

exam is also given in this syllabus.

All students are expected to abide by the Student Academic Integrity Code as
articulated in the AUS Undergraduate Catalog.

e No make-up quizzes will be given. However the lowest quiz will not be counted toward your final

grade.



AUS | S et o COURSE SYLLABUS
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SCHEDULE

Conic sections, ellipse, parabola, and hyperbola

Linesin 2D , Vectorsin2D , and Three
projection
Line and planes in 3 dimensional space , and Five

Parametric Equations

Definition of derivativesand apply derivative to

! ; ) . Seven
polynomials, exponential function, and logarithms

Tangent lines and normal lines, product formula,
Eight

iuotient formula, and chain rule

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

More techniques on Inte
gration (Integral of a pol
times exponential function) pemoma! —

Voume /Area and Reviews
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Academic Integrity Measures in Online Exams

List the measures taken to ensure the academic integrity of the exam.

Quizzes 1-6, all students were in the lecture room (blackboard Ultra room). All
students had 20-25 minutes. All questions are essay. Students submitted their
solution in a folder that | created on I-learn.

Students used lockdown browser for exams one, two and final exam. All
questions are essay. Students submitted their solution in a folder that | created
on I-learn. The outcome (scores) was not significantly different from a normal
in-class exams (see the scores of the students in the excel-sheet)

I am completely satisfied with the outcome of MTH111.
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31 Questions with Solutions on Ellipse from previous
semesters
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5 ) Quiz I MTH 111, Spring 2019
(‘ Aﬂ . Avman Badaui Cr*- Q_(_Y-__
yman Badawi 7
ra
2 ] = =
QUESTION l.Considerdleellipse( + ) —f— (yo) 1_]. e 9\?@ J
2 (i) Sketch (rough gra%h). e -
)

/—:L S / N 2//} |cr-¢
l\\*/\\//l)\lz

\]‘ T "

2.(i1} Find the ellipse-constant, & *
(_%)2 - 05 %: Jvzz = k= bx2 —b\k:{o ;
Z_ (iii) Find all 4 vertices _ IS 3
Vi (‘7_—5 s \ (“7/1)/} Vs ("2 o ) / \b= 3

v, (-248.1) (20)/ Ny (-2,-2 )/

2_(iv) Find the Foci

Fooo Gy H (“?-‘L*/()
’ (a,l)) (-6 1y

2 2
(=3)7  (y+2)*
QUESTION 2. Consider the hyperbola @

7_ (i) Sketch (rough graph).

= , =2
C N = G2k

X

2

'- (ii) Find the heperbola-constant, &

(-5 k= (32 =c|/

2 (i) Find all vertices
w (3-3,-2) va (3+%,-2 )
(0,-2) _ Le,-z) »
‘L (iv) Find the Foci
(C)PF "ih(fg)%bl CF=25 EBs,-2)] % (35,2 2)
CF'= 29-\-\@ @‘/ (_2/_?}}/ Lg/}z)

Faculty information
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, PO. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadawiCaus.edu, wuy.ayman-badawvi.com




i Exam [: MTH | 11, Spring 2019 3
QUESTION 5. An ellipse is centered at (4,3), F) = (4,0) is one of the foci, and (8.3) is one of the vertices.

(i) (2 points) Roughly, sketch such ellipse. ©ox doerned eleng
Va .
(89
, (L, 33 ) \) (y,7)
o . G (q,g) 7 H (y0)
\9(%)3) Cx—Z:Q{)Z_‘E-L
¥| ( L{/ O) ‘ L

3t :_Q:YL_ -4t

- . \E_:_S_] 1S3y
(it) (3 points) Find the ellipsc-constant i — 7
C 'F 2 — @) 2z _ ID 2 @ )
2ty T
= T )%
-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

Vm=(tu,5—l_§ )\(qnl) (0,3 )

Va (14/'5+£%> (L!,g> k///"

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

@_ﬁz + (K‘Ll)lz \
loyt L*

(Y-3)% (X‘Q)Z:|
= &
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QUESTION 11. (4 points} Given that = = 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 FF).

-2,12) {@-‘F‘: \(Dl_\ _ %

e 'k/
R A

QUESTION 12, (6 points) Consider the ellipse 0
(i) Sketch (roughly) ; ba # o W3
b* (£)* 5o the chepe
S =

—
el

V3

vz/_ Y
w\ W o Yp

E‘ C(‘&J\j

(ii) Find the foci of the ellipse 5 T_'l' (—Qi—L, s | >
CFl:Lg)z_ L2 CE?- 1o > (2,1
P2

= 85-9 g e

=16 ?/
(iii) Find all ft:ur vertices of the ellipse. B ( 345 | ) (-6, I)
L—%)—]':’ls E} IS (3”)) V3 = ("1,\43 ) L&Z/L!)

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

z_ _
t*=9 \b=3 (-1, 1)
QUESTION 13. (4 points) Given Q = (1,6,4) isnotonthe line L : z =t + 1,4 =2+4,z==51+3(t€R). Find

IQL‘ D:A\)2;'5>

\@L]:]DXIQl:mz I-= <|)1_|','5>
\D) V2 h27a52 IQ. <o) 2/1>

®©-I

s - 4 :c\
Faculty information \riqo A -y =5

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

E-mail: abadawiCaus.edu, wvu,ayman-badawi.com . .
= -1+ 1) Ak
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Final Exam, MTH 111, Spring 2019

Seore = i

78
QUESTION L. (7 points) Stare at the following graph.

Ayman Badawi

]

-3, 6*3‘) L/ R [

(el (Jmm)/

F,,____

3 7

v ‘ﬁz’,b-G)L/

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

/ (ii) Find the center ¢ = .
! Lt WeF\ -7 '-C:€3»6__J'/
4 (iii) Find the vertices A =(—5,—1-!‘1>.o=(—3, |3v|H),H=(—|3, 6) ,andB=(7J 5)
. v Ty = § = b
/ . prd - b = Gy
(iv) Find the equation of the ellipse 7
(%+3)

2 ) 2
100

5|

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

/

Givenc = (—4,6), lcv2l =3, and F2 = (2,6). 4
/(i) Find vl = (-l) 6 } £l =(.10} 63 ,v2 =(—7} & ) , and the hyperbola-constant k = 6
P / CE) = Y%

/ (i) Find the equation of the hyperbola m 6
7 g5 34
(o) _@-6)
S —_ ) ‘bZ: 27
9 27 u/
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Quiz I: MTH 111, Spring 2018

Ayman Badawi

b)
QUESTION 1. Consider the ellipse given by ‘% + (fL' — 4)2 =1
(i) Sketch, roughly.

b: 1 b=4

(i} Find the cllipse-constant K. {7 |, . )
v (5 -go k,

C % Ye
Y-.-;: Q \O\_T//
(ii1) Find the foei.
?:/n the foe |C}-’.‘ = \SC %)’1__b9 :j|0-.l-“ @
CHCus3) Ay =y, 5 ,_
/(iv) Find all vertices,, \)\ - C 4y , 0+\ﬁcv§/ \}3: O-l +1 2

Np= C 4, o0-Nwo
QUESTION 2. Consider the parabola y = 322 + 18z + 5
(i) Sketch, roughly.

.

-4

3

Slondaw! form
2
LIy 4=

) a
3[(**&1‘!]*5 4+Q2 = 3Cx43)
3Ca42) -2 45 +
(i) Find the focus.

- \’\I:CL‘_\)O—)/J
ik

3C1+5JQ- a /

"

© copyright Ayman Badawi 2018

(5-95

%JO -Jia)
o D_I,\V/

rc‘

( £ Cys29) = Cx+3) v
2 R
WI\I\LQ MW(/\,S L\N = \Je‘\ex: C—%J"D\Q) /’<1L
qd= l [ —1 'l -
(iii) Find the directrix line. _ 3 < 3%y *°

g =1

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

Al s

v:t\tx:C-Q"’q)

(ii) Find the focus.

5)

Faculty information

(-—ﬂ Q)

(iit) Find the directrix line,

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjoh, P.O. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadavi@aus.edu, wuv.ayman-badavi.com

le: _\Q
B

(1,a)
(-54)




NADIN  F72473Y Exam I: MTH |11, Spring 2018

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

y= (x=2 L
\_j: (K-'S \'1—- 10
y +10) = (x-2)°Y '

A= = A:ll_{ ! .)'91-10‘“

b) (2 points) Find the equation of the directrix line,
\:) ==10-1 z - L_U l/
iy
c)(2 points) Find the focus, say F C]
. 4 s
F(% -104 H7 > F (%, =

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

/,}ee /e Crere/

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

. \13 (" L* ‘q )
(i) (2 points) Roughly, sketch such ellipse,

3= Ke)
T, vy, (L0)
N2 -g'l y
-8 0 . 8
( % ) { i C /(-un) V2
‘ Y
(ii) (3 points) Find the ellipse-constant K. \{} (_q,—l{)
- - _ C
R <5 =] :

’ L/
(iii) (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
VY, (-9 k/

(v} (3 points) Find the equation of the ellipse.
2 2
_{ X+ Ln . i -1
=5 16
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(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 //
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Quiz I: Math. for the Architects, MTH 111, Spring 2017 \ 6

Ayman Badawi

p) 2
w42)* y—4)°
QUESTION 1. Consider the Ellipsc(_zg)— + (_/1’6;§)‘- =
1 {i) Sketch (rough sketch}
z S

(ii) Find the Foci o
% ¥ ("“Q'l \6) / %V"—_ wdetdet
S-L ("2 1' --%.) L/

(iii) Find the ellipse-contant k

% \ LL.—.zq

T
\ ez lyy,
\ H :\7_\
(iv) Find all 4 vertices. =

v?,k—fqu)%‘)ﬂ) -1 1R) ()

QUESTION 2. Given (~3.5) is the focus offa parabola With directrix line z.= 9. w9 . 6a¢:§
(i) Sketch (rough sketch) Ny

\\@

AN
I
S

\ "% N 'S’)
(i) Find the equation of the Parabola. ; /..:’? L %/ '

e en Gy \ ey Rl
@Mio\‘a‘ro—‘%—(l:%\ \‘\rseff\:g;vexﬂv z/(f%,ﬁ'}'

[F’\}\l'—'-\QB\ =—%A\: \AX\:.\-—%._E =__('¢\_—_6_ \eCh Sicle

A L0,
Bt What-t-the-dratmmes betwedn-Cland-tdireetsin? > ;_Q,'

@ \Q:\ :\@L\ Q?L w_i_dm. C{(’G)(X-’Sy:(\j—ﬂ:—]_
\‘\r\\e(;.at_‘::a\gn-‘zeﬂi ?) \_1&\_()(/.3%61-“ i
Jo i

po

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.0O. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadavi®aus. edu, WWW.ayman-badawi.com

\'."\) Grd e distance Yoehaee n aertix omd dire ik,
\\’E\: A‘A@:\AX\: 3—%\7—(,0‘
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Exam I: MTH 111, Fall 2017

Haya Alshamsi ) (/&H ET\'{/
/.\Yman Badawi ? p ?C;,i//
Points = —5—

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

-4+d (§-y,) = (x-x,)*
-1(€6)(Y~5): (x-¢)?
24 (y-5)= (x-6)*

b) Find the focus of the parabola.

Py

F ( é ) - f) .
L
QUESTION 2. (3 points) Given that x = —4 is the directrix of a parabola that has focus £, If the paint Q@ = (6,7) lies
on the curve of the parabols, find [QF| (i.e., find the distance between F and Q). P

1L = 1qF
iaBl = IRF]

-

IQF| = 10 units , -

L

QUESTION 3. (8 points) Given (—4,2), (6,2) are the vertices of the major axis of an gllipse (recall major axis is the

longer axis) and (4, 2) is one of the foci.

&) Find the vertices of the minor axis (shorter axis). (you may want to draw such ellipse (roughly)).
Y3

"0 B
F

3 L A"

1, -2 c 2 il B

g (4 ) / ) _vf_._'_' l» .. YA vy €2, v (6,
o — (1r2)

minovg (16)

i) Find the ellipse-constant /. C (2) ¥, (6, 2.) |

2
L/Ei) Find the secend foci of the ellipse.
[ad] ( -2 R 2) . ,
LW
(iv) Find the equation of the ellipse. ho rizTontal QU-{PFG ; k=10 % .‘! = ;) b 4
2
ly -2) i

{x - ¢ )2 —
ﬁ"’ = g W

15
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Final Exam: MTH 111, Fall 2017

Ayman Badawi

&1

Points = &

Katia

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

—
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32 Questions with Solutions on parabola from previous
semesters
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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

(1,49 )
(-5

W




2> WNAPN 1242y Ayman Badawi

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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33 Questions with Solutions on hyperbola from previous
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R . .
5/ Quiz I MTH 111, Spring 2019
|/|§ ) A Badawi C¥1: Q_SY'-— ‘oz
o yman Badawi 7

(@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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Quiz I1: MTH 111, Spring 2018 Yy 9"2 . = ; )
k b
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] Fals) =)
(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

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates
E-mail; abadawiQaus.edu, www. ayman-badawi.com
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2
r—2)*
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/
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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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34 Questions with Solutions on
Vector-Projections-Lines-in-3D from previous
semesters
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Exam I: MTH 111, Spring 2019 F v es

Ayman Badawi

Points = =

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 triangle ABC.

Arec of e tricngle ARC = L | AR X AC
e
AB= (13 -7 o Tk /

ARXAC = =13 -7 Cl_0-0) +RB6KR = R&

AC = - 10, -1 -16 -1 O
Y
Areg of ARRL= L 8e =|UB onits®]
¢) (3 points) Find a vector F lhat is perpendicular to both vectors V =< 2.6,-3 > and IV =< 5, ~4, I > such that
|Fl =111 . .
Ly’ ‘ _ (iR =1t o v E
F=ww:la 6 -3 = =61 - 7] -3%\«' 1=
5 -y (= <- 6;~n.—3‘§

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

Lyiz=2w—13,y=4w—15z=dw—6(w & R)inapoint Q. Find Q. .
L\ P X= -&t = 3 L‘l: X:QW‘\B USe guloglwhow f\"\c"”——oi
Y=-3Ex3 Y= uw -G
2=4t -3 Z=w -§

find profintecechon:  -dAt-3= 213 =2 (-w4B) )= w-It

« NOL SUB I each “at = L1343 od AW =15 = oy -
Vine o et interechion i — 2 ec“t" Lo -3 = -154D+
i 182w Sl i

_Q(? - = a()-13 t=-2+% S —
=7 =2~ m |
—5(9.)-’:5: ’-1(3)“5 -——\——-—— L/

3 -3 ' \lrfrersech'o"1 pr=Q= (-7,-3, é>’
4(2 -Aﬁ:ﬁ(%)-e

)(Z points) Are the lines in (1) perpendicular? Explain

D= £-3; _?):‘L'> Di-D2= (—7_11)-&(-3:{'-()1-(%)!9)
Da=dya, L, 4 > =0
So +Imeuj e perPendaCUlg
because their dot praduch
'S zer &, Wej nkerSec b
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. 2 \ 2
. (z=2) (y=3)" _ 1
QUESTION 6. Consider the hyperbola 9 - 16 — 1.
4) (2 points) Draw the hyperbola, mughl%k) 7 U\ \31_

Under o0 o rigd le Ft 7

(1 3)

HoONw e v R
j l @ (%) I/
(-4 ¢< (_3”5)

b) (2 points) Find the hyperbola-constan: K.
(_\5_ )z =g k= 3x2
2 ‘ L=¢ ’
L= V3 7

2

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

v= (343, 3) viz (2-3,3)

(33) (-1,3) \_/

d) (3 points) Find the foci of the hyperbola. CF ™= G%) 21 b2 L/
G YTED o s

B= (53 ) (13) Yol

QUESTION 7. (4 points) Giventwo lines Ly tx =t + |,y =2t + 4,2 = —5. + 3 teMand Loz =2w—1,y =
4w+ 1l,z=—10w~+ 13 (w e R). Is L parallel to L>? Explain (show the work)
- d liret ce /7 I Hey hare st & They clonat infersect
L . X: . = =
| ;'I“ . LQ P Xz \ telke = 0
= t"" -

! L Y= hos |= 2w -] iz, &
T =-S5+ 7= -10+13

h=tue) el

i< 2,57 Dad2,y,-1o> L/3: SIOwH3 103
l:‘. CQ\ &:l ‘ Qw:a b=t
A=C L—f c:_\; ey h?:\-q R =t -H\elj do
SB:C(‘IO) e ) | L{—I: Luw ﬂOT

D= b intered
= L // La i)

—_——
3-13 = ~lou
TI0 = =10
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QUESTION 8. (6 points)

LV
?KO v Stare at the below. Then find Projection of V over U

e

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

Q3= (4,0,8).

N Choose « pF
N= OO, % @\@5

<-y,-2,6 x Loy, 8y 1/ o U“L“O>
i i k| 2 (- 4) +3R(y-u)
-4 -2 S | - @ +32)+ 16k 6 (2-0)=0
R A I P TR

\%Cx—qﬁ 2y-W+lez =0 }

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

(i) Sketch the parabola L\d: -G & efore x ot leff
3-8y ”'

(-Hﬁri (4, 5)
— .
(-2,5)

(ii) Find the equation of the directrix line

Y= -2ty
=3 v

——

(iii) Find the focus point.

Yocus = (-2-y ,5) .l
(“C:) ‘S) |
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Quiz ITl: MTH 111, Spring 2018 hrcha  Alukta

Ayman Badawi a5223

T

B/

QUESTION 1. Stare at the following vectors,

®

1. Draw Projj;

K\ A
:_S/I 2, Draw Proj

QUESTION 2. Given (1,2,4) and (7,—4,3) licon a line L.

a) Find a parametric equations of L. -)
D= ( -1, ~4-2, 3-4) = (6,-
(‘r /A) C\V\d Cé,’é’/—')
(|+6L,1 cL L—r)

Xsl+6l _ Y= 2760 241

o " et
b) Find a symmetric equations of L. CL-12-Y
\ B
) L: X=l = 277 = 4-2
et 2 6 P

¢) Does the point (1,4, 8) lie on the line L.

L RN 1 ,-M-% = -4

< “ e H. C’IOQSV:"{ le o ’ﬁ/u LiV\tL

@ *4-8 = -3 -1 bewmwwvwm\,
& & 3 hwbh&w{fk_//’

QUESTION 3.Let V =< 1,1,2 > and W =< -2,2, -1 >. Find Proj}}’. Will it be in the direction of V ?
AN\
/ _ W vl =
L ; Pf% W - VW] oxy =t Fiipg T o Ny -
b V 1yl i = €

—h = 1D iy D A - == 2
T ok X2 -2 72 =

Faculty ml'ormalmn

Ayman Badawi, Depariment of Mathematics & Statistics, American Unive
E-mail: abadavi®aus.edu, wuv.ayman-badawi.com
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QUESTION 2. a) (4 points) Does the line L, :
La:o==-2w+20,y=-dw-5,:=

X= 5t -20 X=- 2w+ 20
Litye —t+3 L,'{\j——'—lw 5
z= 3t-2% 27 Aw-3
§£-20=-2w+a0 => Si+aw =H%-
—tt+21=-fYw-5 = “ttHw =-
-{::8 w= 0
cthect for 2

2=2L-27 = (Y- Qd) = -2 }%\e alore

- _ Ia} 'L = - L=To Y =3
2:2w-% = af s e annd L
mien;ed

b)(2 points) Are the lines in (a} perpendicular? Explain \{Eb
Dcsags Dy= <-3,~Y, > =

Dy Dy = SCGA-1(-4H)¢3(2) = O

r=58-20,y=—-t+3,z=3%-27( € R) intersect the line
= 2w — 3 (w € R)? If yes find the intersection point Q.

The Po'\r\\ of ntertechon

= 4w-S = -4O)-§ =

Y= Dw+a0 = al0)t20 = 28
= Qw-73 2(0) -3 = -3

)

/oa/'nl' R 1nbenecbior o
a0 -5-3)

e

Ast produck =0 = 'ﬂ'\ey are perpendicular:

QUESTION 3. Given x = —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

Q= d "

b){(4 points) Find the equation of the parabola
L (x- %o) = (y-Yyo)°
- (xx6) =CYy-5) |
- 3(x+6) = (y-5)"

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

F(‘S/g) u

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)

19LI=1 98] = 1gF1=6] \/
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=22
QUESTION 6. Consider the hyperbola (y + ]_)2 - %— = ].

a) (2 points) Draw the hyperbola, roughly

_1",__,(:1.,'3,] -
. L\ﬁ-ﬂ (Q.,O) ]("F:l: l+g S

Teca,-\

= ;;‘C 2.,'50
(.-’Y-L 9 (2,""1)

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

c)(3 points) Find the two vertices of the hyperbola.
N, (2,0))
Ny (,-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, s = — [0w-27.
(i} (3 points) Find the symmetric equation of L;.
X-1= Y-4 .-z+3 \/
2 5

(i) (3 points) [s D, parallel to D»? (note that D is the directional vector of L, and D: is the directional vector of L)
Show the work

D =C Dy b=l =3 They ore It
Do< 12,-55 (l.|2,'53"c <24 -0y b2 ‘ - PO
D, €23, 410> e= L
2
(iii} (2 points) Is L; parallel to L1? Explain (show the work)
Jake t=0 — (143)
creck £ (LuR) € L,

_ - |lt [l v») L;_.
|= Rt =y ws - . Loand L, inlenect ond Fhey avc o
s Y16 = v -3 o They ore collinear (seme Line/

oy B arOLLQl.
2= —10p- 27 = Ws 3% fﬂ sop of each otrher )



. NROWN +4Y'¢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.

o .V -2
b) PO W T P2
w 4 b\/
Y
1 L B
v
\ «
c) ;
W =
AW pro) o = 1R
3\\/
2
b} (2 points) Use the picture that you draw in (a) in order to draw Projy.
¢)(2 points} Use the picture that you draw in (a) in erder to draw Proj¥
d) (4 points) Find Proj., and find its length.
(5\/_ V.W . —\?-_W-—_l_égte,x = <Q-2>
TO9wW" —,~ =3¢ 2
lwl’z 36

[projyl = Va7 = 2 L/

¢)(3 points) Find the angle between V and 1V
cor @ W o —_Lg = -\%

- cof (-3) = n6.56

Faculty information

Ayman Badawi, Depariment of Mathematics & Statistics, American University of Sharjzh, P.O. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadawiQaus.edu, wuv.ayman-badavi.com
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Quiz Four: MTH 111, Fall 2017 y
Ayman Badawi (g

QUESTION 1. Find a parametric equations of the line that passes through (1,6,9) and (0,4, 1) ( /

©Lidot 46,19y O (14, 9)

v +-2, -0 '\
4=\ ,-2 —0) s Cle-t, 6u-2b,%4 00D
= )
= X = \—"' '\'—m

- 24
/ y=46-2
& -q-ot

. A Y ]

\_

QUESTION 2. Find a purametric equations of the line that has directional vector D =< 3, —4.8 > and it passes through

(2,-6,7)
L: C2,-6,3d+4<¢3,-4,85 —1

= C‘2+3’},-$+"‘H)q‘*g* >

- \ -
5% ¥ a 142
‘-\ Y:- _‘-'-‘4

~d

QUESTION3.Does L @ & = 2t + Ly=-4t4+6:=3t+2(¢ ¢
(1 € R)? If yes, then find the intersection point,

FND T 3w
L .

\.)(52*__\\ 24*‘:"'\4"\'
Y -4ixd 2R | —4qrab 7w\

R)intersect Ly iz = 4w+ 1,y = w- 12,z =4w+6

[4 q +\ o
T e E _\_;\___i
IR s )
+"{ e \—\-\ —‘u

232 v deo 03 s 0
2\.-“‘\0: l'\ -3 - C\5 .) ﬁ_‘—-
L, : :
3 “-Y44 > =-\2 - -J1 =
s Hwox \ ' = W __:‘:'_é-
X = l ‘e -\
rw-\72
)’ U.:l ) w =R 2*_4‘”:0 -|'=q - w= 7
2’ \.0* e’
Yt -w = & chECk: 2 OF L T 2oFlL

Faculty information

3+ 41 = Huwa & 5""4 =1y
AW+ = Yd x €

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, PO Box 26666, Sharjah, United Arab Emirates.

E-mail: abadawi®aus. eduy, wwv.ayman-badavi.com

® L\ \NTERSELT L, \E{\un WTERSECTION POINT (a ,-1o, 1)

YES) x=204)+) =1

2 = BCL\)*’L

y:_q(q).\,é:-\o / , d

= \q ( S _



{(2.1,~1),and g3 = (2,3, 5) are not co-linear

QUESTION 140. (12 poinls)
a) Convince me that g = (0,4,2),@; =

—
erQ2 = <2,-3,-37

—
QIQ_; = <2/ =/, 3>
N
7 Tk
— 2 , - - /
Q2 x ©:QG3 = 2 . 3 =
2z - 3 /
p 5 A o
H »111—;2]{-4}(
YN0t A Zerd-yergr -y The
pPOINES are

The  crocs - prodyct
Not (eflihyow

~

b) Find the area of the triangle with vertices g;. 2, 73. {01, 42, q3 s in (1))

- — —
5 18102 x0,q9,/
E’_({Jﬁ) = 249 Um'f_rlb/

Aa -

Aa - I’ Jf44+ j44 416 =
c) Find a vector F that is perpendicular to both vectors m and (ﬁ; (g1, 92, q3 85 in (a))
- —
o A =
—IZI“'fg/-T- Tk = (—12}—12/47

—
=S Qi x @,q3) -

2+ 1y =-t+3,z =4+ 1( € R)is perpendicular 10 the line

d) Convince me that the line L; : z
2w-3(we R).

Lyte==-2w+5y=4w-5:=
vx = 2T+ 1
Do &, =1

L JvdE Tt 3 St R SRS R
2= 9ty
LA S W 5 .

L, JYsdw-5 , welR Pa i Y 54,25

' Z - 2w -3

Py . D2 = 7L.—g)_'<f+3; -?*4»#8;—:?1‘-8: a.

- chetk /f they Mitersect
FAS -
zfﬁr:-adlff ., 2t r2w oz 4 B truw =3 o fw=2¢
“t+3 s f-w-‘i — ~t-dws _p Tt-duws - g
2 B4
-t (a-t)y:-¢

R R N

Faculty information
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, Uni?lcd Arab Emir:sl,ws.
+ -
3t . g -.9

E-mail: abadawi®aus.edy, www.ayman-badawi.com
The *wo ntd  inkrrect at
( ) It =0
I3, _ The +wWo
= t=0
ines are  perpendicviar, -
Ww =32
Z: )4y 2 =2 2{3)-3
p———" L
[z 7-3=1
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" QUESTION 8. (6 points) Given :x = —4 s the directrix of of a parabola that has the point (6, 5) as its vertex point,
1) Find the equation of the parabola % ==H

2
L(w) (2-6) = (4= 9) y
(5 )
= ho(x-6)= (43 7 m L)
L &/ Cnis) 15
; :// 1O
b) Find the focus of the parabola. /// ¢ d- )
Fib ¢ C o e
( i )/ ~ARS
QUESTION 9. (6 points) Consider the parabola = = =0.25{y + 3)* +4 [hint; first write it in the standard form]. =5
2= -0 25(Y+ad #d = -y
(2-H) = ~025 (42> ' d=~I

- H(x-h) = (413)7

a) Find the focus.

b) Find the equation of the dircctrix

s |
*TBHLT T Lot
) Draw the parabola

QUESTION 10. (6 points) Given two lines L, : 2 = hy=l+tz=3-2 Lyiz=2+wy=3-wz=—1+2u,

If Ly intersects Ly, find the intersection point. . o L % =<
Yy=iet 3w 4= 2 =
23 = 3-2t z, =~ 3= - 3=~
E=2tW 2-2¢ = 2w -| , -
R T U S )
3 -w 2 tnialech DN W
I Duat kM (23,10
t"'w = .3"' m __.___{",_.—r-—-————-

QUESTION 11. Bonus: (4 points) Imagine this: You are staring at 4 rables; table one has 3 legs; table 2 has 4 legs;
table 3 has 6 legs; table 4 has 8 legs. Which one of the tables is more stable? explain CLEARLY and briefly in order to

get the full mark (NO PARTIAL CREDIT, i, Oor 4 . %/T, %
e dolste H o uwivtin g—tg%:g 1S wole _ai.:;{_ﬂ__ N A0 e aha s
e Wil be A5t buted

LN The welignd e e —fU have o support 3L
AMOWAG  hpoTe  nuwmbed BjUL%'g R ,,i - Pqu_PporLf
h udi haye —+o - 3

b when each g re wegnt

wed Muompwﬂ_d +o ¢

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Shajah, PO. Box 26666, Shacjuh, United Arab Emirates,
E-mail: abadavi®aus.edu, www,ayman-badawi.com
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f
{(iv) Find the fourth vertex of the ellipse.

(v) Find the two Foci: Fy, 5 of the ellipse.

R el el NUM

(vi) Find the equation of the ellipse,

+
49 4
|
QUESTION 7. Given V =< —4,2 5, || =< 4,3 > (you may consider (0, 0) as the initial point for both vectors)
(i) Sketch both vectors in the zy—plane ‘1'._3

(ii) Find the angle between V, W (to the nearest 2 decimals)

Co%0: VW ___ -\, ¢ R
(iii) Find Prog}. \U\\W\ Jléf‘f )('”6+9 ) 5\[— 'p

..-_-\]3_ ”
"? 5 —6: C"”'l’—i:\\ajs
P\’Odu) OM u 5 e ~AT R L .

—Y_ w_ ( -\0) 3
CTES

) ’—- (430 s b
(iv) Find |Proj}.| k & -4 x3 (16...9 4 J e_g's/

FILE
\pch}V( WV\ \0 \
T ﬁ?%@

(v) Find Inj}; il

I_n'\r_ .
dw-FHB V. Pro()\l (- 42) { - 9 6> Q"*g 6>

_ ; 5

1 0 i

57
el kagp e
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Quiz V MTH 111, Spring 2019

Ayman Badawi

.”7 QUESTION 1. Let @ = (1,1,2),Q2 = (0.1,3),Q3 = (2, 1,5). Find the equation of the plane that passes through

1. Q2.@3. (.?,l.S)Q (0,1,3)
N L e ? <
—_— —_—
Ve Q0 x Q,0,
o (1.1,2)
=, — :
QO, - <0.,1,3.2> Q0 - <2 1,5.2)
« <10, 1> 00 - <1,o,3>/;
— —> ¢ 1 K
x 00, . |
22 5o 1fL( 031 )5, (o )k
1 0

31 . L|j ) <0’L|,O>./3/

- Chovse & ronclom on; .
Q, a /‘30m7z MeQw . 0, 4,0 . <x“1"/"a-7~-?>‘0
W= (“;_\/,7)
0{x4)+4(y- 5 .
Dl:(|:l,3) (X]) (yf)-to(?;)) o]

Ll(‘—l =0
Ow = (x-hy-1, 2-2) - - o

O ()03 7N

L5
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Ayman Badawi H ['fj (43
QUESTION 2. (i) (6 points) Docs the line L : ¢ = 2 + I,y = 5t — 1,z = —2¢ + 3 lie entirely inside the plane
i Y — T ‘ 1 3 . "3 H \ r )’ L
T+ 2y + 2 =237 If not, does it intersect the plane? If yes, then find the lntersecuO:lLPOCljﬂ(f;, A lie nkerly e ', ®

L 20 = t 4 - iy o A -
25 J&éﬂ P7>7'€+2\7+Z:23 = (L_?ﬁ_gL:L,?_J————-——

g5t
il PL) 3 (2641) +2(sk-1) + (~26+3) =23 e (1)
%:2(24)4,\ = 52, R ;/{+|+loi:—2-/2’é+3 =23
4y =8GD-1 =95 | ok +2 =23
Z = ~2{21)+43 = =},2 \ ok = 21
‘ b= 2},
= 2.1 .

B= (52,45, -1.2)

the poinl-cf inlersechion i

¢ (5.2, %5,71°2) e G
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.

Noe (3¢~ B + Ny (y-P) + Ne(z-F2)=0
"l (7@7“1) +3(j-9) —+2/2—.2) = iy & flafE

y

Scanned with CamScanner
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Q {i 52> g

//‘O‘: 0o

A NP S e
fpa‘\;g \_ >{?p\!\._ﬂ (\\\7 Q= 45w ?uuq . J"Vld{\l

ol v P
—wa JF\U, cB it NIVIdXT (0T = 77— fig — 17
oueld 3y 3pISUL p + 411 = ' 436 = A% = T ;7 dujg amwo oy mep am uz) (syuted 5) ‘6 NOLLSAND
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@N\\Z < B9 MTH 111, Spring 2018
—

—_— Ayman Badawi

QUESTION 1. a) Find the equation of the planc that contains the points @y = (0, 1,1), Q2 = (0,2,3),Q; = (1,3,2).
D
G (OIQIEB'(OJ‘") — <0/lll>

Q6

G- Lll?ﬂa) -C o, 1) — L1y 2,1

>

=3
5

|

Q_'CSL. G a1 =Ny - FE(IXIS-(Z-JJ] —J[(O'l)—(z.nj +k.[(a.g_)k(1.,3]

- 30+ ZJ. - K
o | N (_N> {_3]2‘_|>

Tt A 2 i
L g equah'm: I —5)( +2(LJ—Q-)“(Z—-‘) =0

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

pa NLS,-7,1% NV = 0 = ] 5 o hede p

] ol

la2re

\ <_[_f,.3|,,> (6‘_('{) +(-_'}'_3)+("—() = -loaal—|

AN Qingd tha dio, I th HEPRP 7o S . 31 KIAN 1 n A o Al

O
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Exam II: MTH 111, Spring 2018

Ayman Badawi 6ﬁ/

Points = —— PR

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
Ly =2+ 4 v:)(*?,d.\.j_-“n x4 1(?3*-\2\'
=t - — =l e -\ =
i_’zt*?’ (2 +1D ACEE R Li; 3 —g(B)Ar=-1
- 28+ 4 x 2g)-2l2g 1D =1b

o - T Q; '\('\‘\'() VQPC'H(W\ ~
7t = d -l-:-‘\h\lz = \k= 2 EPD'\W\’ . (\5;(51'”'
(i1) (4 points) Given N =< -2,3,2 > is perpendicular to the plane P and the point (— 1,4, 2) lies inside the plane Poe—"

Find the equation of the plane P. Ffr‘d fgn S Direckhaned vVedar
N=<‘RI5’27L P ﬂ+ Q(-IJ"I'ZW —;LCPO‘\M_Q

Pr "2(xeDN x50 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 VC DT an ol @,

&, (4,4,0) Vo= |1 4k 2 ~k 4 -6 g 2
Pa: (02,6 4 2 -6 = \-1 1\7’\'-\ 7’\')\A '2\
Oz (4, ©,8) A -2 20 i - (Br24),-3-%
® vz 0@, =<4,2,-6> 24—%0—519-157

N NZ0502z 2 4-2:27 P: —6(%'4\'52(.3—% _\b{1+®=0

Qo b “BX+ 31 ‘_:_5_23_“";12_3’_”3‘1’ =0
Qa T? . ”%K'%Z‘j"’b%_;—lwl"al/_/,

w
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Exam II: MTH 111, Fall 2017

Ayman Badawi
) ﬂ Haya Alshamsi
Points =

47
QUEST]OI'\II i'.":(_i) (3 points) Can we draw the vector v =< 3,-5,7 > inside the plane z — dy — [Tz = 77 cxplain
Vs <':5’J'i/27 Neyz 3(1) -5(-¢)r2(=11) Thf ;w,? vecyrs pe
N=<xXL=9 -y NV = R no epe:ﬁwa
. S g Yz o 3 +20 - 23 = 1 e0 S poh LRGN be drawn
(ii) (4 points) Given N =< 4,6,2 > is perpendicular to the planc P and the point (4, 1, 1) lies inside the plane P. Find  jrigacfe  the
the equation of the plane P. arx-x bly- _ B WICTILQ
Nz <46)27 ) + Y yO) relz i’o)— © .
Q(<a/b/;7 ‘f-(x-4.)+g(y-/)f.z(z-1):0
4,1,
£X — - -2=0
Q (%) ya,20) x i’é +éy \_/6 riz -z
[#x thy+ 22 = 24J

(iii) (6 points)Find the equation of the plane that contains the points Qy = (1, 1,4),02=(2,3,6)and Q3 = (1, 1,8).
PiQa= <122
4 =y 7

q)l('l'iq‘)
- N
@2(2, 3,4) ?Q3= <0047 40
-» — —
B3 (01, 5) Nz @61 *Q:iQy = {/ 2 2)
0 o 4

“"")'Hy-')+o(z-4>:o
EX—- § - 494 4z 0

@- 44:7’




"JEJLZSTI'ON 3. (i) @points) Theline L:z =2w,y=-w+l,z= 3 intersects the plane 4z 4+ 7y 4- = = 12 ina point
Q. Find Q. -
Xz 2w Pitx 7y *2=/2
Lo yz-wer s wER
How) +F(~w+ 1)+ 3 =11

23
fw —-Fwt+ F 372

W +10zs2 and the tine
- The plane inkriect when
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Exam [: MTH 111, Spring 2017

Ayman Badawi . gg

Points = 2

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 planc 2, find the cquation of the plane P. L <| -3 27 + C 2,0, |
an bt —

Ter parame HiC eqn cambe wien . L
%fﬂf—f L L ¥oplane o Pt(l,zl—s) ey e +ue plane NT]
\(x—\)+ —3(\2}—2)+1(_%+g);0

w-l -3y 46 t23 +10 =0
2= 3y+ 2 15 - O




< rynvuy TLT QO Ayman Badawi
(i) Let @ =(1,1,0),@2 = (0, -1,2) and @3 = (2,2,2).

a. (3 points} Find the equation of the plane that contains Qy, @2, Q5.
e

—
Quo') <—l;-2/2> QJQ2.<‘II’2'>
)k
\: (_Q,H‘ 1>

N:100.x 0Q,) = “ 7

P -G(K—R,)-tqhd’l)i 1(2-2) = 0 /

b. (2 points) Find the arca of the triangle that has Q;, @1, Q5 as vertices.
A 1108.+Q0,) = I B Lk
T 2

5iv) (4 points) Given L : z =t + 1,y = 8,z = 4t + 1 lics entirely inside the plane P : ax + 2y + = = b Find the values
ofub. D) 04> N<a 1>

N-D=0 (kD) + 2+ HEH = b

ﬁj_-—qo LS e “'%EE_E% /
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3 D from previous semesters
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Exam I: MTH 111, Spring 2017

Ayman Badawi r%
£
8

Points = 2

QUESTION 1. (4 points) Given that the line [, = 2 +t.y = -3tz =1 +2tis perpendicular to a plane, say P. If the |
point (1,2, —5) lies in the planc P, find the cquation of the planc P. \ 2,0
L.t<|r'3{27+c . X t

The: parameitic eqn capbe wilen ak '

Gnte [ L 4o plant g pb(1,2,-5) Ues om e plane “T
\(x-—\)+ —3(\3-2)4.1(-%*5);0 / ) e —/
%“1—53+(, —[—2.%—1-[0 =0 X /s
lrz_—Bg—\-Z% -Hg_- O

QUESTION 2. (5 points) The two planes P, : 2z — y+z=06and P~z +y+4z =4 imersectin aline L. Find a

parametric equations of L. H‘s
Pyi2a -y =t 270,17 — N

Prt ~arysyz =4 L -Vl — N
= P N

Na =} L g % 4 3 ar
Nj XNy N dﬁ' | - L("l\'i"\) :y(8+l)+k(9_ l)_q

- ! H = -—g'(: —-qcr-&l.(l_,\ — <.'_%" 11‘7
Prsume 3 >0 pt (1o0H,0) 7~
Pl SRRk edes a0y T (00
-ty = hH { NGB L Yl-sE,-qk, + (10,14 ©)
T ) | -S40 g ys-qexin; BEE

p———

QUESTION 3. (6 points) From the origin (i.e, (0, 0)) draw the two vectors V =< 4,1 >, IV =< —2,~6 >. First draw

Proj{}’. Thea find Proj}}’ and its length.
V ) f’mi:rua__‘f'i-\/ -~%-6 A0y

ivi2 I3
= =L <Lir V7
| Cuty < -8k ' > =3
i v Y, - - — |\_| ‘i /_,f-...
W f ¢ 1 .
Ma)s 21»'5:‘ / 13 /4

_‘_‘_ﬁ_’r_‘!‘:‘f = - - 1 1
S/ % i J(E3sy= (3
| T e - e

W £-2 "~ &‘> !
QUESTION 4. (3 points) Given that y = —2 is the directrix of a parabola that has foc
on the curve of the parabola, find |QF| (i.e,, find the distance between F and .

loL]- 9 z
he \@FIZI‘QL] i |/ //27
1G] = A ungte C&ﬂ%mwuﬂpﬁ)_AN

us F. If the point Q = (4,7) lies

———
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Quiz 5: MTH 111, Spring 2018 %—

Ayman Badawi \6

QUESTION 1,a) The Plane P 2r 4y~ z= 1§ inicrsecs the line Loz = 3. y= =2 44,2 = =f w 211 poimt Q
find Q.

- b+ 2+ 16
"‘(Eﬂzfiﬁi'{fp 6 0(6,0-4) Yy D)/
B2V K

X=3%(2)=6
Yz A =0
:-2—2:—’1
<) Thetwoplunes P drebp~z=6and Py i do— y+ 2 = |2 Interseet in a line L. Find o parametric equalions of
LoNee20 -1 N,_zl-; =L = 3
D= Nxm ’ \-./= <066 L' fy==6t - teR
Y -y Ao/ 7=-6t
take 2=p
R+Y= G = Q(3,0,0) ‘/>/ 47/
_LUx-y=1n A, N (7
Tx=3 y=

REYREE
1(x) = ox(x+Xf4 6x (x+&? +2018 L/ )*_70}9(._20112
oA awdd o A= 3 )zz(x AN
B ) = BVE + 4227 BX‘%-\—IZX —HZK 1252

o
f'(n-%—%ﬂ(x/ (7 " H00 - lox® 26X K20l B

fIF f{z) = 1B/E + 7z + 1. find £(9)

1'(x) = v_i o e
X 1,
x=9 (/ 77
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QUESTION 11. (4 points} Given that = = 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 FF).

-2,12) {@-‘F‘: \(Dl_\ _ %

e 'k/
R A

QUESTION 12, (6 points) Consider the ellipse 0
(i) Sketch (roughly) ; ba # o W3
b* (£)* 5o the chepe
S =

—
el

V3

vz/_ Y
w\ W o Yp

E‘ C(‘&J\j

(ii) Find the foci of the ellipse 5 T_'l' (—Qi—L, s | >
CFl:Lg)z_ L2 CE?- 1o > (2,1
P2

= 85-9 g e

=16 ?/
(iii) Find all ft:ur vertices of the ellipse. B ( 345 | ) (-6, I)
L—%)—]':’ls E} IS (3”)) V3 = ("1,\43 ) L&Z/L!)

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

z_ _
t*=9 \b=3 (-1, 1)
QUESTION 13. (4 points) Given Q = (1,6,4) isnotonthe line L : z =t + 1,4 =2+4,z==51+3(t€R). Find

IQL‘ D:A\)2;'5>

\@L]:]DXIQl:mz I-= <|)1_|','5>
\D) V2 h27a52 IQ. <o) 2/1>

®©-I

s - 4 :c\
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QUESTION 2. (i) (6 points) Docs the Ii

nel:r=24+1y=5-1z=-2t+3 lie entirely inside the plane

. T+2y+42=1237 Ifnot.docsitimcrsecllhcplane?Ifycs,lhcnﬁnd[hcimersectioppoci)m.{"‘l; lre inkerly ®0 J.".:'
' D(:Zé'*l - 3 _ ',’Arf ‘}‘ui leviechks ik a”
Y miad ]ﬁéﬁ P-)%42j+z_23 L'_’_(_j,'z!m’u__—g_],——-
Z2=-2t+43 _
PL) 3 (2641) +2(sk-1)+(-2£+3) =23 & )
®=2(20) +1 = 5.2 R %+,+lub—2—/2’é+3;2_3
?_)—-ﬁ ) :5(2'0_] 2 945 . ok s =23
z =~2fe43 ==12 | k=2l
' = 1
e 2
@:CS'Z,%S,—J.z) = 2.1 t
the poinkcf inkerseckon is (5.2, ‘f-S;”'7) o 2 @
. ies insi P.
(i) (4 points) Given N =< —2,3,2 > is perpendicular to the plane P and the point (—1.4,2) lies inside the plane
Find the equation of the plane P.
Noe (3~ 0a) + Ny (y-P) + Ne(z-F2) = O
g (’e‘H) +3(j-¢,) - 2/2 ~2) =8 & Plane
(iii) (4 points) Find the distance between Q = (10, 10,33) and the plane P : —2z +2y — 5z =21 2
oo )Pl |-260) +262) -5(33) =2 \ il 1 LI
L j’-{—ﬂ-y-&-?‘__?, ‘83
(iv) (6 points) The two planes P:o+4y+z=10and Pp:—z+2y—z= 8 intersects in a line L. Find a parametric
equations of L.
R (- 6 =(-2,3,0)
M= L1 ¢ 1 D:<*6}O/6>L/'
LRI 2
— R = b2
L -—
. 2 i 4= 3 Lem®
z =48
-\ 2 -\
(-4 -2)i —=(-1+1)j+(2+4)x
1) 7 0= <_é/ 0, é>
el Z =
—2+24y=7F & B3
2 +4y =10 4= 5
2 =0

Scanned with CamScanner



/" Vouln Final Exam, MTH 111, Spring 209
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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Exam I: MTH 111, Spring 2018
Ayman Badawi Nadin El Shirbini

Points = —82-
80
QUESTION 1. 1) (3 points) Are the points q; = (1,2, -2},q2 = (3,3, 1), and g3 = (5,4, 4) co-linear? Show the work
Q._Qﬂ- L3S
B8y 7 <426

Sz <0;040>

I & |3 K i k )

——y d ’5 N e Y
12y Bloc |t 1'5\\

QQ’L’( O\Q’& - T 6\ |1€7 / u b "lyg2

croc: mroduck s zevo = they ore  cdlinear

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

Ly kK
RE<s-6 -2 REx AC = ‘ P o\‘-<0.0,-95
AC =< —16,—u> -16 -4 O A (14

= -— —_— _ 1 - T T L . LII —%
ANL %IABxACl = INew” =Y unite :
(-60)

c} (3 points) Find a vector I” that is perpendicular to both vectors V =< 2, -1 4 > and W =< 0,4,2 >

V

Tz |3 'f,\ le-vg,u 8>
Q

1
y 2

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

\{ v F o= A.in.hi(k.q-qm
lH_ }31+L|2+g? = ;gm 2 I f ZVE o o ay
Fo-2e 1% cweck ¢ \FIER

\)_a ;ﬂ\24 ( _@L)z: X

i
'B,\j/\ﬁ—/ V0!

=]
]
..
s
i1
(
<_|o__o
“———
T~



QUESTION 3. (i) (4 pomts)(l)Convmce methatthe line L : o =4ty = —4¢ + 1.z = 2t + | js perpendicular to
the plane P : 2w+ —2y 4 = 12 (If you think that  am wrong, then state your reason). (2) Can we draw the vector
V =<1,-2,-6 > inside P? 1|| @ V= £4,-2,-6>
L SiANea PP AREIERRR AT oo g
2 = 24 4L D=L 2-225 ‘nV b’z =6 >Mes V-DE 0N
L3227 £2,-2:4)
E D, - L4 25 2— ] 1
D V- l""l —Q_+4 =6 )\\pg\)J&COn
5 D . :f . Avaa V\\'\S\d@@
’1 ﬂ-: L 4 2
- - 4 2 .
4 - 1\:\k2 | \’)'\9, 11y ;’_ ﬂ- —q+qj-(4-l-|),-%-}8
2 -2 | 526350101 0> - Plane cnd
y Qi dres
(i) {3 points) Find the distance between Q = (10. 10.33) and the pl.zm. Piler—2y+zo=21. pef\?e“dicub v
@ W, w0, »% ©% = \2(D -2(1) +3% -2 |
P 2w -29+2=2| -
¢ J \Y D + (-D? +()2
AR =29+ -2(=0 ®
IP \4’ UHHS \l_/
o .
°©  (iii) (3 points) Find the distance between Q = (10, 10,33) and the lmeL r=t+1, J—-2t+3,z=t
o ]
= & - (\b,lo.%?:) L XD\ IR A =\;‘ _3_ 4\;‘3
< o - g = 231
® S +f_ =ity -2,4> ‘Dﬂ‘, es\ a _%3\ PR
—b= = LA v bl -,-L“l %’5\9 -2 = _(;]9;721_\,)"“
z 2
G el W= lgBle 9,25 | wxel o NEY +?~"" 22.99 ynits
1o Ny
% o =+ 2y ~ = = 6intersects in a line L. Flndapdmmer_ric
\_—‘

(iv) (6 points) The two planes P, : z + 2y + z = 10 and P

equations of L.

‘T XA 29az =10 S W =4 2 4 5
TR x29-1=06 5N -4 2,15

vy
Naxng 2| s 3w 2 \ 1 4 V2
L A | = A2 - S -\ 2\

_| '2_ -
22, (-4 AY 9425

l/ \M'*NT =<‘470747\

\’Pf'\_ 12 :O‘ 0 Pyoond P2
=10-2 5 lo-2(4)= lo-B =

74*\-7,‘:}310 = %
- =6
XVL? Parounetic  agns
Y
-4t -2
- (16~ =6 7
( %j\’ﬂnj g 4 \/
——lO'i'ij' +29= 6 7 dt

“i0+94y=6
Hy= 6+ /0
= ‘b/l-l => '9;4(

q4y=J6 = Y

= X




F&]L’ESTION 3. (i) @ points) Theline L:z = 2w,y =-w+l,z= 3 intersects the planc 4z + 7y 4= = 12ina point

Q. Find Q. :
x= 2w Pltx + 7y +Z2=/2

L Y-t ; weR
2zx32

ow) +F(~wt i)t 3 =17
fw -7w+ F+3:=/2

W o+ 40 =2 and the ine
[w=2] o the plane’intrgect wher

(ii) (4 puints) Find the distance between Q = (2, 1,4) and the plane 2z = 2y + = = 2L, £ O (21,4)
— R v
1 (9,0,27) d= [1G-N/_ J202)p10-2)+ 1 (=19

Q (2,1, %) INY Vet 4+1 P

—>
19 = <2,1,-137 d= _15 . 45 -5 vuld
N=<12,-2,17 v q ?

(iii} (6 points) The two planes Ptz +y+ 2 = 2and P : —& +y - ¢ = 6 interseets in a line L. Find a parametric
equations of L. A A A
[ d- 1 4
N, = 1, ! e = —
- N B |
Noz (=11, -1

2 ol n I
Dz ~2/7 40, +2¢F
Let 20 find x and y

[’”’.’/:2 X +qdz2
-X f'yzé x -

ey=4& IE]

The 0
* paramerric ‘ggpg ("2 %00 and b= <-20,,;
. "_3‘2-2-6 ’
Y= ¢ ; t ER
2z 2+

4
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Exam I: MTH 111, Spring 2017

Ayman Badawi r%
£
8

Points = 2

QUESTION 1. (4 points) Given that the line [, = 2 +t.y = -3tz =1 +2tis perpendicular to a plane, say P. If the |
point (1,2, —5) lies in the planc P, find the cquation of the planc P. \ 2,0
L.t<|r'3{27+c . X t

The: parameitic eqn capbe wilen ak '

Gnte [ L 4o plant g pb(1,2,-5) Ues om e plane “T
\(x-—\)+ —3(\3-2)4.1(-%*5);0 / ) e —/
%“1—53+(, —[—2.%—1-[0 =0 X /s
lrz_—Bg—\-Z% -Hg_- O

QUESTION 2. (5 points) The two planes P, : 2z — y+z=06and P~z +y+4z =4 imersectin aline L. Find a

parametric equations of L. H‘s
Pyi2a -y =t 270,17 — N

Prt ~arysyz =4 L -Vl — N
= P N

Na =} L g % 4 3 ar
Nj XNy N dﬁ' | - L("l\'i"\) :y(8+l)+k(9_ l)_q

- ! H = -—g'(: —-qcr-&l.(l_,\ — <.'_%" 11‘7
Prsume 3 >0 pt (1o0H,0) 7~
Pl SRRk edes a0y T (00
-ty = hH { NGB L Yl-sE,-qk, + (10,14 ©)
T ) | -S40 g ys-qexin; BEE

p———

QUESTION 3. (6 points) From the origin (i.e, (0, 0)) draw the two vectors V =< 4,1 >, IV =< —2,~6 >. First draw

Proj{}’. Thea find Proj}}’ and its length.
V ) f’mi:rua__‘f'i-\/ -~%-6 A0y

ivi2 I3
= =L <Lir V7
| Cuty < -8k ' > =3
i v Y, - - — |\_| ‘i /_,f-...
W f ¢ 1 .
Ma)s 21»'5:‘ / 13 /4

_‘_‘_ﬁ_’r_‘!‘:‘f = - - 1 1
S/ % i J(E3sy= (3
| T e - e

W £-2 "~ &‘> !
QUESTION 4. (3 points) Given that y = —2 is the directrix of a parabola that has foc
on the curve of the parabola, find |QF| (i.e,, find the distance between F and .

loL]- 9 z
he \@FIZI‘QL] i |/ //27
1G] = A ungte C&ﬂ%mwuﬂpﬁ)_AN

us F. If the point Q = (4,7) lies

———
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37 Notes on Trig. Functions, area and volume
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j/fab@s&@ _ b -
1%

}j: 5 3W\(5Z)()
(
M35 cost 09

- @ /
N=3sn(-gx) L5

/
Y 24 Cos(-8x)

{’3; N‘Q‘)

S Y= 4’6/) Gr a CoLbx)
o = YN = — abesSin(be)
S \o Cos(-3x)

44 — =[S in(- 3v¢)
¥4 = 3o N (—3x)

S () — 2
D Y= asinlby) v;“) o

CH—-35m6)
W= ab cos(hbx)

(3 — 3 coslx)

6/ - —2 sw &)




(2, )= Cesllx) /[\
\é \ﬁ \_-—-q\pgm(bv)z

cdu(/q,,“
g a’x = M = 3% "@K)
an(,zr)
+Q
5 (63(—7x/)d)(:’;’ sm () A

7
@ g& (08[.&3(\(/)(—_— %é;f’CbY)‘t'C

>, ga <N Qby}dw:—?‘;@s@w) -

g 2 SN (lov) — —MTB_ co<llox) Y
O

g\z sin(2) =2 Costex) ¢

£6N— v a‘“’% 5 Cos (1o
[0 = a4 e 30= o)



\@/‘ p&ﬁf& s l’.)ouy\aj.ea)

b 6 U\SI — <N (\()/

Ve o (¥-axisy, X=0,
o) X—=2 17

V7T
,@/" g bigaere — srallern
¥ =0 =
%= 1T
Ao — gém 6Y—0) K+
*< © XY=
X= 17
X=0 )
CoglzTl) —
— Cas(’ﬂ\)——' ("(05(0)) "{/ >ce \(‘
7 E( s
j Wsna ¢

R R e T



Some loasic —F;CQS

—>%? n (2X) = 2 Sinly) coscr)
A5

s 7%"(’20() +<Costexy = |
@ (s (XY =\ x Cos(zx)

| 2
e %(ﬂrz(y\ = | — CesCzy)

[
Z

() sin'lhrd= | —CosCzby)
Z
9_‘ 'F”‘J e UO(UW a.e
wAﬂ—)‘l’le O]DS“’C‘—‘ 1-4}(\6’7\

We potate Y= cogry
about x—avio(y-p)

ﬂ ‘IT¥§§&<LY\ —012 0))<

~




(oLlx) —

CZ;X | - Cos(7X)
-~ 2 Z
?\ | ot a)
( L eg oz I
(&) Z
] nd2¥) l
['_(Z’K+@ snc2)} 3
- L .o OI X=-o
A I +—" =
[2 2 A~ - ,_TLZA@—
4—
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3s Notes on Integration by Substitution
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§
U= +4x®
Olb( :/«(/i gXx
X
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o33 +C
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A =13 S Aﬁ
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) |
(oo oo ox- 169 e
o N
(
<®3 O = g(%+€ 5
uz 3+e

2/(_ e
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_(,( — zSiNd) 4‘,{

= L Jn) zcesco pod] ~C

e

g fonl) N = m

S Sint) &y-
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39 Open Questions-Solutions Last lecture



é%%l (§>L4/gi)ﬂws | \[?j___"/
@ §Q«+(Bmd¥ L)

A S [0y (225 ) Jx

/

- (h = x 2+
M‘ 7X+2
()/ ""ZX—LIB‘& C
— 2= 4

é)(z_)_ 2)(4—() > _),C
__/

Ty &

back = f””)w

A

LUy

blye — P/VJ(/



Ko
gf\ﬁ?éé> + (‘097 (—6) — |
sz — 2 Sn(e) s (o)

svi(a®) = & = -(z——fag(aaé)

co? (0@) = & + L coslzae)

Z

G)‘ e C:v, ——)) ’H §§’/L

i

%-' VY

a I — CQ\) 4>)a;—{lﬂ)
ONe o —the l/ﬂz—l-i(ps iS _[_;
Sabsd o vad
—FW\A ‘Fz) -Fm) all VQ/z‘PICf;/ =3
-(:,'wp( él\i(Se-(’ar\g{‘ﬂm'{) ?,M "‘b\(

96‘(0&4—(»(/1\ .

\%el=5, 222 -

< = l-Clc[Z,-&- \CU'gl =

\CV3, = ‘9 p— 3’Z;l)

‘ LJ;TT:';/;Z
2 K=2zUz
(¥=3)" +(vr)? = |
’—bT ( <5)°



(A wee Yione
- Y= C6eZ +’5(09£’5’<)+°>>
poy = l0(5 4 sceston) )]
~@sin(o0))

_ | JX
G’l’g #X[fnﬁxﬂ

j@%mj Ix = F fd L

UL [ﬂ(YB
W =_4é

& = %(@ (53 - Find
_ ,V\/\Kx 4—2)) —{—pr\ KCQX‘H

_ 2 fa(x2ar) X 10 S0 (B

—

5 _ (29 loCF)) L

T XE A+ r:>><+l
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310 Exam1-Review from previous semesters
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Exam I: MTH 111, Spring 2018
Ayman Badawi Nadin El Shirbini

Points = —82-
80
QUESTION 1. 1) (3 points) Are the points q; = (1,2, -2},q2 = (3,3, 1), and g3 = (5,4, 4) co-linear? Show the work
Q._Qﬂ- L3S
B8y 7 <426

Sz <0;040>

I & |3 K i k )

——y d ’5 N e Y
12y Bloc |t 1'5\\

QQ’L’( O\Q’& - T 6\ |1€7 / u b "lyg2

croc: mroduck s zevo = they ore  cdlinear

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

Ly kK
RE<s-6 -2 REx AC = ‘ P o\‘-<0.0,-95
AC =< —16,—u> -16 -4 O A (14

= -— —_— _ 1 - T T L . LII —%
ANL %IABxACl = INew” =Y unite :
(-60)

c} (3 points) Find a vector I” that is perpendicular to both vectors V =< 2, -1 4 > and W =< 0,4,2 >

V

Tz |3 'f,\ le-vg,u 8>
Q

1
y 2

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

\{ v F o= A.in.hi(k.q-qm
lH_ }31+L|2+g? = ;gm 2 I f ZVE o o ay
Fo-2e 1% cweck ¢ \FIER

\)_a ;ﬂ\24 ( _@L)z: X

i
'B,\j/\ﬁ—/ V0!

=]
]
..
s
i1
(
<_|o__o
“———
T~
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QUESTION 2. a) (4 points) Does the line L, :
La:o==-2w+20,y=-dw-5,:=

X= 5t -20 X=- 2w+ 20
Litye —t+3 L,'{\j——'—lw 5
z= 3t-2% 27 Aw-3
§£-20=-2w+a0 => Si+aw =H%-
—tt+21=-fYw-5 = “ttHw =-
-{::8 w= 0
cthect for 2

2=2L-27 = (Y- Qd) = -2 }%\e alore

- _ Ia} 'L = - L=To Y =3
2:2w-% = af s e annd L
mien;ed

b)(2 points) Are the lines in (a} perpendicular? Explain \{Eb
Dcsags Dy= <-3,~Y, > =

Dy Dy = SCGA-1(-4H)¢3(2) = O

r=58-20,y=—-t+3,z=3%-27( € R) intersect the line
= 2w — 3 (w € R)? If yes find the intersection point Q.

The Po'\r\\ of ntertechon

= 4w-S = -4O)-§ =

Y= Dw+a0 = al0)t20 = 28
= Qw-73 2(0) -3 = -3

)

/oa/'nl' R 1nbenecbior o
a0 -5-3)

e

Ast produck =0 = 'ﬂ'\ey are perpendicular:

QUESTION 3. Given x = —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

Q= d "

b){(4 points) Find the equation of the parabola
L (x- %o) = (y-Yyo)°
- (xx6) =CYy-5) |
- 3(x+6) = (y-5)"

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

F(‘S/g) u

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)

19LI=1 98] = 1gF1=6] \/
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QUESTICN 4, Given y = ° — 6z — | is an equation of a parabola.
a)(3 points) Write the equation in the standard form,

y= (x=2 L
\_j: (K-'S \'1—- 10
y +10) = (x-2)°Y '

A= = A:ll_{ ! .)'91-10‘“

b) (2 points) Find the equation of the directrix line,
\:) ==10-1 z - L_U l/
iy
c)(2 points) Find the focus, say F C]
. 4 s
F(% -104 H7 > F (%, =

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

/,}ee /e Crere/

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

. \13 (" L* ‘q )
(i) (2 points) Roughly, sketch such ellipse,

3= Ke)
T, vy, (L0)
N2 -g'l y
-8 0 . 8
( % ) { i C /(-un) V2
‘ Y
(ii) (3 points) Find the ellipse-constant K. \{} (_q,—l{)
- - _ C
R <5 =] :

’ L/
(iii) (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
VY, (-9 k/

(v} (3 points) Find the equation of the ellipse.
2 2
_{ X+ Ln . i -1
=5 16
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=22
QUESTION 6. Consider the hyperbola (y + ]_)2 - %— = ].

a) (2 points) Draw the hyperbola, roughly

_1",__,(:1.,'3,] -
. L\ﬁ-ﬂ (Q.,O) ]("F:l: l+g S

Teca,-\

= ;;‘C 2.,'50
(.-’Y-L 9 (2,""1)

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

c)(3 points) Find the two vertices of the hyperbola.
N, (2,0))
Ny (,-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, s = — [0w-27.
(i} (3 points) Find the symmetric equation of L;.
X-1= Y-4 .-z+3 \/
2 5

(i) (3 points) [s D, parallel to D»? (note that D is the directional vector of L, and D: is the directional vector of L)
Show the work

D =C Dy b=l =3 They ore It
Do< 12,-55 (l.|2,'53"c <24 -0y b2 ‘ - PO
D, €23, 410> e= L
2
(iii} (2 points) Is L; parallel to L1? Explain (show the work)
Jake t=0 — (143)
creck £ (LuR) € L,

_ - |lt [l v») L;_.
|= Rt =y ws - . Loand L, inlenect ond Fhey avc o
s Y16 = v -3 o They ore collinear (seme Line/

oy B arOLLQl.
2= —10p- 27 = Ws 3% fﬂ sop of each otrher )
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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.

o .V -2
b) PO W T P2
w 4 b\/
Y
1 L B
v
\ «
c) ;
W =
AW pro) o = 1R
3\\/
2
b} (2 points) Use the picture that you draw in (a) in order to draw Projy.
¢)(2 points} Use the picture that you draw in (a) in erder to draw Proj¥
d) (4 points) Find Proj., and find its length.
(5\/_ V.W . —\?-_W-—_l_égte,x = <Q-2>
TO9wW" —,~ =3¢ 2
lwl’z 36

[projyl = Va7 = 2 L/

¢)(3 points) Find the angle between V and 1V
cor @ W o —_Lg = -\%

- cof (-3) = n6.56

Faculty information
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Exam I: MTH 111, Spring 2019 F v es

Ayman Badawi

Points = =

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 triangle ABC.

Arec of e tricngle ARC = L | AR X AC
e
AB= (13 -7 o Tk /

ARXAC = =13 -7 Cl_0-0) +RB6KR = R&

AC = - 10, -1 -16 -1 O
Y
Areg of ARRL= L 8e =|UB onits®]
¢) (3 points) Find a vector F lhat is perpendicular to both vectors V =< 2.6,-3 > and IV =< 5, ~4, I > such that
|Fl =111 . .
Ly’ ‘ _ (iR =1t o v E
F=ww:la 6 -3 = =61 - 7] -3%\«' 1=
5 -y (= <- 6;~n.—3‘§

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

Lyiz=2w—13,y=4w—15z=dw—6(w & R)inapoint Q. Find Q. .
L\ P X= -&t = 3 L‘l: X:QW‘\B USe guloglwhow f\"\c"”——oi
Y=-3Ex3 Y= uw -G
2=4t -3 Z=w -§

find profintecechon:  -dAt-3= 213 =2 (-w4B) )= w-It

« NOL SUB I each “at = L1343 od AW =15 = oy -
Vine o et interechion i — 2 ec“t" Lo -3 = -154D+
i 182w Sl i

_Q(? - = a()-13 t=-2+% S —
=7 =2~ m |
—5(9.)-’:5: ’-1(3)“5 -——\——-—— L/

3 -3 ' \lrfrersech'o"1 pr=Q= (-7,-3, é>’
4(2 -Aﬁ:ﬁ(%)-e

)(Z points) Are the lines in (1) perpendicular? Explain

D= £-3; _?):‘L'> Di-D2= (—7_11)-&(-3:{'-()1-(%)!9)
Da=dya, L, 4 > =0
So +Imeuj e perPendaCUlg
because their dot praduch
'S zer &, Wej nkerSec b
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QUESTION 3. Given i = —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,

(1.2)
o4 =, (22
Gy !'—-%) %) | ‘j T -4
"Gy . | (2=
b)(4 points) Find the equation of the parabola :
he(y-2 )= (x-2)7
‘d=5 - (1,%)
hie) (4-) = (x-2)2 — 22
'L/ \ (X, - 4
¢) (2 points) Find the vertex of the parabola, say V. d ( B
V= (2, D\) \/
QUESTION 4. Given y = 4x? + 24x — 3 is an equation of a parabola.
a)(3 points) Write the equation in the standard form. L\ d - _l
Y= G4x* a4k -3 4
N (x24 &) - A=
¥s 4 + &) -3 Tl

SE L\Q1+%)1—8)—3
J= Qlx+)2 -26 -3

Y= 4Nt -39 >0 1
\Lgﬂ-S%:j: HCiL-t?)'L

N - \/
| A
S (4+39) = (x+3)
b) (2 points) Find the equation of the directrix line. .
Ld: ~£25
G |

¢)(2 points) Find the focus, say F°

a2, - \
F= (-3, 39 TTIZ.): (_31 —%)k/ \:tl (5) 59"‘_\@)

d)(2 points) Roughly, sketch the graph of such parabola, —_ (‘— 3 ) - 33)
a

%(—3,-33 —_\)
IS
(-3, -:éls)

[

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

(i) (2 points) Roughly, sketch such ellipse. ©ox doerned eleng
Va .
(89
, (L, 33 ) \) (y,7)
o . G (q,g) 7 H (y0)
\9(%)3) Cx—Z:Q{)Z_‘E-L
¥| ( L{/ O) ‘ L

3t :_Q:YL_ -4t

- . \E_:_S_] 1S3y
(it) (3 points) Find the ellipsc-constant i — 7
C 'F 2 — @) 2z _ ID 2 @ )
2ty T
= T )%
-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

Vm=(tu,5—l_§ )\(qnl) (0,3 )

Va (14/'5+£%> (L!,g> k///"

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

@_ﬁz + (K‘Ll)lz \
loyt L*

(Y-3)% (X‘Q)Z:|
= &
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. 2 \ 2
. (z=2) (y=3)" _ 1
QUESTION 6. Consider the hyperbola 9 - 16 — 1.
4) (2 points) Draw the hyperbola, mughl%k) 7 U\ \31_

Under o0 o rigd le Ft 7

(1 3)

HoONw e v R
j l @ (%) I/
(-4 ¢< (_3”5)

b) (2 points) Find the hyperbola-constan: K.
(_\5_ )z =g k= 3x2
2 ‘ L=¢ ’
L= V3 7

2

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

v= (343, 3) viz (2-3,3)

(33) (-1,3) \_/

d) (3 points) Find the foci of the hyperbola. CF ™= G%) 21 b2 L/
G YTED o s

B= (53 ) (13) Yol

QUESTION 7. (4 points) Giventwo lines Ly tx =t + |,y =2t + 4,2 = —5. + 3 teMand Loz =2w—1,y =
4w+ 1l,z=—10w~+ 13 (w e R). Is L parallel to L>? Explain (show the work)
- d liret ce /7 I Hey hare st & They clonat infersect
L . X: . = =
| ;'I“ . LQ P Xz \ telke = 0
= t"" -

! L Y= hos |= 2w -] iz, &
T =-S5+ 7= -10+13

h=tue) el

i< 2,57 Dad2,y,-1o> L/3: SIOwH3 103
l:‘. CQ\ &:l ‘ Qw:a b=t
A=C L—f c:_\; ey h?:\-q R =t -H\elj do
SB:C(‘IO) e ) | L{—I: Luw ﬂOT

D= b intered
= L // La i)

—_——
3-13 = ~lou
TI0 = =10
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QUESTION 8. (6 points)

LV
?KO v Stare at the below. Then find Projection of V over U

e

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

Q3= (4,0,8).

N Choose « pF
N= OO, % @\@5

<-y,-2,6 x Loy, 8y 1/ o U“L“O>
i i k| 2 (- 4) +3R(y-u)
-4 -2 S | - @ +32)+ 16k 6 (2-0)=0
R A I P TR

\%Cx—qﬁ 2y-W+lez =0 }

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

(i) Sketch the parabola L\d: -G & efore x ot leff
3-8y ”'

(-Hﬁri (4, 5)
— .
(-2,5)

(ii) Find the equation of the directrix line

Y= -2ty
=3 v

——

(iii) Find the focus point.

Yocus = (-2-y ,5) .l
(“C:) ‘S) |
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QUESTION 11. (4 points} Given that = = 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 FF).

-2,12) {@-‘F‘: \(Dl_\ _ %

e 'k/
R A

QUESTION 12, (6 points) Consider the ellipse 0
(i) Sketch (roughly) ; ba # o W3
b* (£)* 5o the chepe
S =

—
el

V3

vz/_ Y
w\ W o Yp

E‘ C(‘&J\j

(ii) Find the foci of the ellipse 5 T_'l' (—Qi—L, s | >
CFl:Lg)z_ L2 CE?- 1o > (2,1
P2

= 85-9 g e

=16 ?/
(iii) Find all ft:ur vertices of the ellipse. B ( 345 | ) (-6, I)
L—%)—]':’ls E} IS (3”)) V3 = ("1,\43 ) L&Z/L!)

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

z_ _
t*=9 \b=3 (-1, 1)
QUESTION 13. (4 points) Given Q = (1,6,4) isnotonthe line L : z =t + 1,4 =2+4,z==51+3(t€R). Find

IQL‘ D:A\)2;'5>

\@L]:]DXIQl:mz I-= <|)1_|','5>
\D) V2 h27a52 IQ. <o) 2/1>

®©-I

s - 4 :c\
Faculty information \riqo A -y =5
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/" VoA Final Exam, MTH 111, Spring 2019
)
QUESTION 6. (5 poinis). Let H = (4,6), F = (6,34). Find a point ) on the line z = —2 such that IHQ| + | FQ]is
{s, 3 ‘7)

minimum.
Y =moe+rh e, SL,)
Q
4410 ’
b= 14
- Q-
j:—ZJe-f’Lf (Z),B)
Y= -2(-2) 1§ .
= )%
/ QUESTION 7. (4 points). For what values of = does the tangent ling to the curve y = In{4z + 1) + 72 + 2 have slope
187
equa. j,: 8 CA:CJC &y o 7 .
PRI 403 )
)
L] | +7=8
Ha
He Tine hos slope B ab w = 32
4= G+l
Ctae = Yo
QUESTION 8. (6 points). The plane P, : z+ 2y — 3z = 2 intersects the plane Py : —~z 4 5y + z = 19 in a line L. Find
a parametric equations of L.
@—a (-7, 3, 0)
@-—) Nn XN'L = D
D=i7,2,7)
M=, -3 i /
Ny -
<-‘)5/‘> Lg X = |7{3—‘[
- ’ . . = 2L 6‘ TR
0=(Z+5) - (1-3)j + (5+2)k : o €
_ Z = 7&
- <|7/ 2 7>
2 - 2
@") =0 _’.i 5' ],\| )
% +2j =2 = - B Y %
—2¢ 45y =1q beos) (i %)
&= ~z8 j:— Q
7 F
el Y = 3 -
QUESTION 9. (5 points). Can we draw the entire line L™: z = 2t,y = =3t + 1,z = 1t + 4 inside the plane
lake o oY on e
5 jo xne

2z — 6y — 22 = 207 EXPLAIN
MP""" - Dl;nc mustk = ©

v <Z/ -6, -Z>

D ;<2 /_3/ l1>

) g D AS He line can be (‘mlr'f@:y I reon
on Hephre becu e Al obf pProchal

@ ¢‘/A" rorme, | are/ dhisechunlvetar s

ND=@ + 1% -2

SN
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4 Prd oy
-
" QUESTION 10. (8 points) Stare at the following picture.

€ (1-¢) ya
J -

R e

(OIH)'D_-]‘ 57"’]‘
; (6/9)
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

(BC.
Rcl=(12.¢) - 4 |
I0C) = e @~ (Be) = (2-4)-4

= 34
A: \BC]')DC' =8 qumj
[lr-e)-4]-e D) = e
:.*f--c +3)@ = L{um'l’j
):'fz‘f‘gc Arca = 4 x4 -
Az 7o g = 1 buniks
~Ze +% =
®_5 6:—_5’ ©

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

7t

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

<

e 2

A= Lﬂuk ~+ JkUu

o] S
J R RN

'1[107”20'25:(7{%—01/

— ZL(ZS um‘¥52
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Exam II: MTH 111, Fall 2017

Ayman Badawi
Points = —

QUESTION 1. (8 points) Find 3 and DO NOT SIMPLIFY

(i) y =22+ 105 -7

_Lj): 6x2+10.
L 1
(i) y=vr+@e-D" 5 gz x 2 4 {3x _,)’ /

i_ ! o
9= /= + (3x-1) ). .
Y . [
(i) y = & + 4= ¥ 5= + 33 (3x-/) .
-.)_ -l
JaxX +2(x+4) 7
-35

;: -3 —5+ -1 24_
gz “8X pA(g)(x +4) (21)

)
gy = _;_(E: ~2x (xt+ 4)
= 7. Find (1) (i.c., evaluate ' whenz = 1.)

(iv) Given y = k({4z® — x) such that £'(3)
y'= (gx-1) K (#x*-x)
glz, 7 K (3) = #(-3) = - 9. L/
, 3 > inside the plane z — 4y — 1|-=7':7&:_:&Jllain

QUESTION 2*°(i) (3 points) Can we draw the vector v =< 3, -5
V= <3, -5,27 Nevz 3(1) -5(-¢)+2(=11) The #wo vecfgry o\re
N=<t=%-uy Nv: 3+20-22=1¢0 S P9F pemg'ﬁ”ipwﬂdr’
>ispcrpcndiculartolhcpinncPnndlhcpoim(4,1,l)licsinsidclhcplaneP.%nd iNnside le'edWh
lelane

(i) (4 puinls) Given N =< 4,6,2
the equation of the plane P. G(X—Xa) +b (y'jo) +C (2 "i'o): o

Nz {416,2-7
<a,b¢> Fx~q)ré(y-1)+r2z-1=0

Qid4,1,1) ~
& (Xos yo,20) ‘fx_\l_é +6y-vé +27 -2:=0
#x + 22 =24

(iii) (6 points)Find the equation of the plane that contains the points Qi =(1,1,4),G;=(2,3,6)and Q5 = (1, 1,8},

@ (1,0, 4) P e
- N
@2(2, 3,6) A 15k
- — P
Qa1 5) N= @Qr *Q.Qy = /' ot
A °©oe
N

4
/I~

-
Nz & 4d + O
ﬁ
N-<%8-4,0>

B(x-1) - a(y-1)ro(z-4) = o
Ex-§ - 2ys+ 4 =0

&x* 4= +




F&]LESTION 3. (i} @points) Theline Lz =2w,y=-w+l,z= 3 intersects the plane i + 7y 4= = 12ina point

Q. Find Q. :
x= 2w Pltx + 7y +Z2=/2

L Y-t ; weR
2zx32

H2w)+F(~wti)t+ 31T
fw -7w+ F+3:=/2

W 440 =2 and the tine
[w=2] o the plane’intrgect wher

(ii) (4 puints) Find the distance between Q = (2, 1,4) and the plane 2z = 2y + = = 2L, £ O (21,4)
— R In 7
1 (9,0,27) d= [1G-N/_ J202)410-2)+ 1 (-1F)

Q (2,1, %) IN/ Vet dri P

—>
19 = <2,1,-137 d= _15 . 45 -5 vuld
N=<12,-2,17 v q ?

(iii} (6 points) The two planes Ptz +y+ 2 = 2and P : —& +y - ¢ = 6 interseets in a line L. Find a parametric
equations of L. A A A
' ¢ K
N, = 1, ! e = —
- N B |
Naz C=1,1,-17

2 ol n n
Dz ~2/7 40, +2¢k
Let 20 find x and ¢ -

[’”’.’/:2 X +qdz2
-X f'yzé x -

ey=4& IE]

The 0
* rarametric gqhsn ("2 #,0) and b=<-30,,;
= 7
~~"2-2¢
L. Y= ¢ ; t ER
2z 2+

4



Grven the curve of y = gix) =x"2 - 6.

The point F={0, 6). We want to find two
points G and H on the curve of p{x) so that
the nrea of the triangle FGH 1 maximun.
Find the length of the base and the leng

of the height of such tiangle (note that G, H)
lics on the same horizonta! line.

p=glx) = xl-é

¥ (0,077 6)

QUESTION 4. (6 points) L
Base= GH - 1q

Height= FM = 6 - (a*-¢)
EM = b6 +6€ —ql

-

i2-q*
Aa = iLbh

R a4 -
AA_A,(QG)(IZ aj:=

A ! = 12 - 74 z

A 0
given the curve of f{x) = sqri{x}. The vertical
line x= 6. We want to find a point D on the
curve of f{x), a point A on the x-axis, two
points Fand E on the vertical line x =650
that the area of the rectungle ADEF s
maximum. Find the length (AF) and the width
(AD) of such rectangle. Nogs that D, E arcon
the same horizontal line and A, F on the same
horizontal line as well. Note G = (0, 0) and 1f

(0_,;_ 7] z—gjf

/

; where oa>0o -

-2

&

h
.—\—4—-'—4 e

/2= 3qgt
qz.: 4 - a:_+2
[az+2] ~ because 0.
3
120 -
a-q AH:
1]
A /ﬂ':z
g
1
1

2 (z) \l‘b_)__.—’_—""'f

|GAj=b, then |AF|=6 - b r-———-—-'
e < - _I_ < (0)2)!" {Ab,D) 4 (6,0) "
QUESTION 5. (6 points)  — : x=6 ( by Vg )
AT (Mdﬂ?: et Y S €(6,5)
RD = A : = Yy
length e’ 2V5 'C'HECI:' .?,1'
Ag - Lxw , Al 6-3b -4:-_2_(1__1.—%-_5&__5_
Ac- Yo' (é-b)- b*(6-b) v A7 <0 mAx.
L 3 = h e
A= S - 3G 6-34:0 AF = widths 6-2:4,
2 / AD=z= len H’):
‘. 3 _ 3% 3b- ¢ gth= Y.
Faculty information e 2
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T
—_— 5 J - “'X -'»Hx

i / P D (20) 3 A= (o_\;qi-rqa)

L I L= —a¥+lce

N ....‘Ob\z\c":“"“’

|c,Dl= W = Y- 20

QUESTION 9. (8 points) ] ,

We want to construct a rectangle ABCD (sec 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 z = 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, W=U-20 (# CQ-Mij,

Ae —4a¥ 4 lbos 428 - 603 = 2% Wa?rglbe

-
3 dx 120 46 =O ) a = |)_;§;\Jq%
2(3)
I
Al 12a 24 5 - 12+fus 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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Points = =

QUESTION 1. (12 points) Find ¥’ and DO NOT SIMPLIFY
() y=4deCs~4n) 2r -5

LR O it

. (qu—‘-;)

(i) y = (52 + 32)\Az T 10
Y = (34 'LD)L' —HD)Z

[ 3). (57“,0 5]+):5,¢+m) (ID?e)L
\_/

(iii) y =1In[(2° +42* - 3z)(2z + 7)7)

¥ = fn(Z:zf-t‘-lacs 2o ) In (22 -!»7)5
o
_»;'; 102 =+ 12273 )
o i g el A :
2374432,
rd < 22*7 /
(iv) y =3(eP=*2 + 72* + 5z + 2)*
’ /fE‘»’*-’} 3
Yy =17 (32 +
SLIC S N L T
-—‘.

Scanned with CamScanner
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QUESTION 2. (i) (6 points) D i ; irely insi
BTy e ocstheline L iz = 2t + I,y =5t - L,z = 2t + 3 lie entirely inside the plane
? If not, does it intersect the plane? If yes, then find lhcimersectionipoijnt. Vi inkerly oo T

L et 4+ fr doesn oo ool
FE ]m P rayer=2s | e buiedilc
2 =~243 e
/P(L) -7-) (25 4,1) -&2_(5{;4) -+ (—2&*3) =5 & @
:2(?-|)-&-\ -_-5.2 | %+'+|UE—2-/2/€+3:2_3

;4
'_'2),, Yy =8LD-1 =95 gk w? = 23
T =~2{2:4)43 = =1,2 \ ob = 2|
‘ €= 21/!0

I

R=(s2,a5,-1.2) 2.1 ‘

the poinl-ef inlerseelion i

$ /542) q‘sl”'7) @@

i) (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.

Noe (¢~ Pu) + [\B(j-%) + /‘\/,_(Z,.PZ_): o
‘2()@‘}*,) —rzg_ﬁ’)—f‘Z/Z'—Z):_o @P(ane.

= (10,10,33) and the plane P : 2z + 2y —5z=2L

(iii) (4 points) Find the distance between @
D= | Pl | -2606) +2(0)-5(33)-2) \ _ YA ,
{I\Jt - —— = unil's .
j’-i—ﬂ-; +25 583

(iv) (6 points) The two planes Py iz +4y+z= 10 and P : —z + 2y — z = 8 intersects in a line L. Find a parametric

equations of L.
Ny Ny = D (L) B=-2,2 0)

Mi=1 5, 1} D:<‘610,6>(/'

I\IZ;<-IJZ/-I> @F&L'

(e ;o el
o y= 3 Le®
3 B z =6t

(=4 -2)i —(—l-i—l)j—r(Z*FL!)lc
B 0=4-6,0,6>

lel z=0
__Zé—w“,?j.:ﬁ ‘7’61—2
Z{’_+L’j:l’0 j:g

2= i

Scanned with CamScanner



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

/ N e N ewsk = 0 2o No yov connok draw v oo

‘ \ |
<‘/ =y~ é> \/:N = S o i ap BE q the Plawe etaldte ke 0:)':
<857, ~3p produck of V ane) +he Norme

e e nel O

QUESTION 3.(7 points) Let f(z) = e(®+2=+D) 13—

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

Mz-r w 4 \ — —/1_ —
{:)/75) = 6( ’ )

\ e B

2% +2 _l"T— Z

e(kzu?kor\ ( ) T o 6’0
.('ne +2) = &

\ M32) ézmz) )= —
6[7242754‘) )
=0 L) =
1Ty 2ae 4
\Y\C( ) 3: o ; é"@
5 cr Pla) incweses fro o
% “+23+|l = o

C/D.-_j gl e criH el

(1, 00) /

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

g{’k) is Jﬂcmfrf’l\j froe ("‘(7" ) *—f)

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

EJD loca! ot absotde r‘nc.x{mumj \.\

ECG‘ ord absoldle minimum ol 3¢ = _
-1
point (—!/ & )
FE)= 4

(iv) Roughly, sketch the graph of f (z).
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QUESTION 4. (5 points) Let f(x) = In(5x —4) +4. Find the equation of the :z;;lgem line to the curve of f(z) at z = I.
£() = W(s-4)+4 y=5x+b
s ) q=50) +h
puns = (1, ) -
g [z) = 5
Sae -l

(> Pl=mw= %

QUESTION 5. (7 points) Given H and F. Find a point Q on the line = = 12 such that [HQ| + | FQ| is minimum.

=) | ewe(m) (R (a8, T
* 'F’:—C\Q/"Zgj

- G=(7,y
LDA) Y= =22 + 1 )J)

‘ . l e = - _5(23*5 3::'?;!?2)-rm
\9’2@ | |

Fenin = (11,-29)

U=-35+!4
The area is MAXIMUM.

QUESTION 6. (7 points) Consider the following picture. Find |AB| and |&8)| so that

T he cClane is B:——‘){FL;

Jr}\f /pfhc’ \ﬂ :_——-Ziz\

A = \09)| rg)
- 1 :.[_'a?‘(-ﬂ)j 26| A=(-3722) (4)

A/: (‘QT-LZ'?)\'ZQ = !08 \Jm’lﬂ;"z
P 4
AR G AT
S e ‘éaz_LSLf = é ur’\'l.”j
b l?u —_—
: ol s [1B0) 2o
4 s TUe e T = & um\Fj
— 2. _cYy
B"— 2):‘[‘ L = S/'C
i \iq
O = +3
51
e = anpdd
Faculty information @—] A“'{s'} :!ici, R—— ‘

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

Ayman Badawi

Points =

QUESTION 1. (8 points) Find y’ and DO NOT SIMPLIFY

47

Q) y= Gel3z'+6+1)

J pel>x T rexed | !/ EYCeJlm+/(

(i) y=2zx+3)Vir+2 L
y= (2x+DCax+D? il L
Yo ooy D + (' ) Yg'= ilaxsD’ + 15(:”-\-1) 2 (2x4n)

AWy
(iii) y = Inf@HZLEST

4= BRA(By +D+ 200 (2¥ 4 D) = 420 (F X £12)

j':' 6(%\ - 7—(23 ... L\_L:h

3xt2 X1
- F x4l
1 q
4 = oo+ _A4 - 2%
LR L
Zx*3 TN

(iv) y = 2(3z% + 5z)"2
=24 (3x2 150", (bx‘y

QUESTION 2. (i) (3 points) What can you say abouttheline L : 2w =2 + l,y =t — 1,z = —2¢ -3 and the plane
z + 2y + = = 167 (i.e, Doe L lie inside the plane? Does L intersect the plane exactly in one point? or neither? \S
Ly %=2- +1 ?:x+zj+1.\b <t g_(q\}uz >
=t - - =l -y =
i——zjt:-*% (A3 5268+ 3 Zb}ri Lj; i~ g (@) A3=-1
- A+ 4 2g)-2-2y D =1b

. — ‘ ke seeton
Tt = M = L ‘:—‘\‘-H'z =\ = ﬂ-_ &’\\(‘\\.\— . (\cg)l,,'”,
i e

(i) (4 points) Given N =< -2,3,2 > is perpendicular to the plane P and the point {—1,4, 2) lies inside the plane .

Find the equation of the plane P. Ferd egn D Direchaned vednr
N>4-2r%:27l_ P at Q(—Ilq'zw —_q—-fpd\(“_@

p: '2(5‘*‘“*5(?—434—2(1-73-;0
P "2)(—2-\—33._.]2 +22 -4 =0

\j: “2x+3Y +2% =8 {/

(iii) (6 points) Find the equation of the plane that contains the points ) = (4,4,0), Q2 = (0,2,6) and Q5 = (4,0, 8).
Eqn of Plane - divectionod VECY and poitr @,

©,-{4,4,0) Vo= |1 4 ¥ 2 ~b 4 -6 g 2
©s: (0,2,6) 4 2 6] = \—1 z\n’\q 1\7\4 '1\
Q. (4, o, &) 4 -7 2 ho12 o (B 24) -8 -% >
@ vz ©,0p =<4, 2,-6> :4,.:60—%7_’-157

Vo TEesResadr a5k ~aq(g-dy -6 (34D=0

% P :-gx+50 - 2yrizg-Ib® =0

N - - \
s R -Bx-a2y-462 =10~



QUESTION 3. (i) (4 pomts)(l)Convmce methattheline L : o = 4t.y = —4¢ + 1,z = 2t + | js perpendicular o
the plane P : 2w+ —2y 4 = 12 (If you think that  am wrong, then state your reason). (2) Can we draw the vector
V=<1,-2,-6 > inside ? 1'. @ V= 24, -2,-6
L >§*:4L’:+i Pr A% + —2g+2 =12 HH Dy: <2,-2, 1
2 = 24 44 AR \v: g Nes  V-DpE D oMo
i D 2’ 4’_\1-2: ey L22,-2,4)
D v A4 4,23 = AT & =6 )\\pgw& con
5 D . :f v Avas V\\'\S\d?@
’1 ﬂ-: L 4 2
_ = 4 2 _
4 -y 7’\;\‘2 \?'\9, i iﬂ_ _LiJ,L,j-(q-q),-%ﬁs
2 -2 52635001 o> - Plne crd
5 Qi dres
(i) {3 points) Find the distance between Q = (10. 10.33) and the pl.zm. Piler—2y+zo=21. pef\?e“dicub r
Q= W, 10, »% ©F = \ 20 -2(10) +2% -7 |
P 2w -29+2=2| -
¢ J \Y D + (-D? +()2
AR =29+ -2(=0 o -
IP \4’ Unl‘fs \l_/
/R .
¢ (iii) (3 points) Find the distance between Q = (10, 10, 33) and the lineL:z=t+1, y=-2+3,z=t
o 1]
= & - (\b,lo.%?:) L \Nxb\__ AR =\;‘ _3_ 4\;‘3
< o == 9 = 33|,
% L %=x +i._ D=ds,-2,45 lbﬂ‘r ,33\ _\q _%3\ A%
J \jw 2 ,('3 -1-'=Lj-,?.)‘07 ‘_—\-’J__ LN ) \ \ 7\ \ - \
—b= = LA v bl -,-L“l %’5\9 -2 = _(;]9;72:_\,)"“
2 2
G el W= lgsle 9,25 | wxel o Ny *?f"" 22.99 ynits
1o W2 e 2
% o =+ 2y ~ = = 6intersects in a line L. Flndapdmmetric
‘_—‘

(iv) (6 points) The two planes P, : z + 2y + z = 10 and P

equations of L.

‘T XA 29az =10 S W =4 2 4 5
TR x29-1=06 5N -4 2,15

vy
Naxng 2| s 3w 2 \ 1 4 V2
L A | = A2 - S -\ 2\

_| '2_ -
222, (44 9425

l/ \M'*NT =<‘470747\

\’Pf'\_ 12 :O‘ 0 Pyoond P2
=10-24 5 lo-2(4)= lo-B =

71-*:7,‘:}: ID == X =
- =6
XVL? Parounetic  ans
~/
-4t -2
- (16~ =6 7
( %j\’ﬂnj g 4 \/
——lO'i'ij' r29= 6 7 b

“i0+94y=6
Hy= 6+ /0

q4y=J6 = Y

= X




~
QUESTION 4. (7 points) Let f(z

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

B0 =-2%rra24t 115
X =9
w= —\
LD Wnereages (_1’5\}

v

= -2} + 62’ + 150 + 1,

(it) For what values of 2 does f(z) decrease?

ED decren ses — (- wsy-4a) U (54 e0)

L

(iii) Find all minimum, maximur@f Az).
win at ¥ T -4 C——i,'("q’v
Max at x =D 5 (%, ux‘
\o

'(iv) Roughly, skeich the graph of f(x).

S

P Lo

_Q)(CD ) /
SO




QUESTION 5. (4 points) Let f(x) @%'” +in(2x — 1) + 4. Find the equation of the tangent line to the curve of
flz)arz=1. -ECX)“ % - 13
— = 2xe ¢ + P Can-4)+]

V=™ X 4o

i

Q;-.\i,f—(ﬂ%z (l,??-\ﬁ 6= G(D+b
;(g:gcmé +—Qr\(2(l\“‘3+4 = b / 6G=6+4b

D = (V@Y (D (D + Logl2r ;0 o 6-(\1_5

Wy (o . :

S = ie("";.l_ e DN (1) + Loy Con 1) - fhoog g Y= b« \
' - (-1 (& -N I———

R T N 4237@‘ 37 £ =06

QUESTION 6. (7 points) Consider f(z) =4 — /z, k(x) = —2. Find the

that you can draw between f{.z) and k(). see picture.

N

length and the width of the largest rectangle
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Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah. P.O. Box 26666, Sharjah. United Arab Emirates.
E-mail: abadavi@aus . edu, www.ayman-badawi.com

- = R.w




120 TABLE OF CONTENTS

312 Questions with solutions on Derivative, Integration,
Volume, and reviews for the final exam from previous
semesters



Q. ,gos('u/) J X
| + glf\CL"’)
A - S(gwsgzxyﬂ.z JY -
— l+sindl2x)
4{-—‘5?. u\ — Zco;LZK)

= \+$IDCW)
S — 2Z2cos(ex)
— 3&“\ |—\—Sm(2s()l + C

< [zx+6rz X e cx)) -

\ W=xye —\-COSCX)
U= 73(1—56;) —%m(x)

X
= ( %Z,kgla —\—(0sz)§

>

2, gz@j< =

—+C
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gE%'%K\(Y —ij AW la

A T { |
Y;oo T 2 \
—1T gfu—smm J x (: Sapes

G y=1 ’awl;
- y E+4s;n<x>+§;n7cw)]o’x
K—_D
MNow Sin()< _’z' — _% COS‘[?X)

=T (\_\/\/M/\N
’ L costzx) o)\/:

- |
__."T g 4 y4smtx)+* 7 T 2
X -

1

—,T [4_)( Y AfCosO() -[- X /%— éivx(,zx)
nAe g 4omx = —~4(65X -
< Y/Caslzx\ - '% gﬁ(Z/_D
- - =g

- m (Z_Y)

ot Carrr— dcosrr) + 5 — & <ingarh —
@s — A(25(0) -\--‘510) —-—l,_— Cin(ﬂ))]
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o_éXf_'Tr

—sif 29

Sohchm: by STafEing-
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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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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



/-' v oJ\f,\J Final Exam, MTH 111, Spring 2019
QUESTION 6. (5 pomts) Let H = (4,6), F = (6,34). Find apoint Q on the line z = —2 such that |HQ| + {FQ| is
minimum. (6,3 <
Y =moe+h 1,3y “ ’
) :
m= 3 g (6)
4440 '
b= 1y
- =/
j:—Z:eHLf (ZJ,X)
=

_‘j: —2(-2)*“{
g

/ QUESTION 7.4 pomts) For what values of z does the tangent line to the curve y = In(4z + 1) + 7z + 2 have slope
heele
Ched 4y . 7

equal 87 j -
YE e Ly .g “(%)~
“ud)
Nl b | +7=¥%
Lo
e Tine hes slope 5 ab % = 2
= qx -+l 4
“ae = Yo
QUESTION 8. (6 points), The plane P, : z+ 2y — 3z = 2 intersects the plane P : =z + 5y 4 z = 19in a line L. Find
a parametric equations of L.
l @—ﬂ (=7,3, 0)
0% NixnN, = D
D=
N2, -3 ‘<‘7/2/7) /
RQILAY Ls %= 17t —4
) = 6‘ TP
D:L2+l5)l: _C|_3>J~_f_(5+2)k Y 2L + 3 6
= <|7 zZ = 76
,2,7)
@'—) Z2=0 ~ ’I: 51' ]‘
2 +2j =2 7‘", Y~
~2¢459 =19 A ( 52)
x: ZZ8 g= 21
7 7
/ LT -y Y =3
QUESTION 9. (5 points). Can we draw the entire line L': z = 2t,y = =3t + 1,z = 1It + 4 inside the plane
2z — 6y — 2z = 207 EXPLAIN
! N Yqke @ §o vt D“_,:;C
P"'" s Dl;nc Mujl— =0 C\TJ &’\f\dCK '\ D\QL
AL
D=9 + g -22 B‘;

N = <2/ . 6/ _ Z>
D:<2/—3/ |17 %O :O\//
on %Pkn@ lﬂf(‘au/F’ e cja/ P’Ud‘d—
are/ divecharal vatlge Jo

@ 4"# rorime, |
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" QUESTION 10. (8 points) Stare at the following picture.

€ G1-¢) al
J \/L’

€ =
Co,az-c‘D\_—‘f, g"j

Y=

(0/ 4 A
; (5/9)
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 C lie on the line y = 4 (note that y = 4 intersects the y-axis at D) , and B lies on the line ¥ =12-x. Find IDC! and

iBCI.
BCl=(12-€) - 4
D) = @-> (Re) =
% -4

A = \Be) - IDC) _—
:[('7"5)"’"‘]"5 | D) = e
i = L{ unil’j

= (12-4)-4

o

=f-€ 1—%)@
):"fz‘fgc Ao = 4 x4 N
A "—ZC‘P% :[6ur\u"§
= =
o ec——r} o

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

e
2

o Lﬁuu} -rjkuu
) [f—j i
[y e

':@+Zo.25j{£{_o](/

- ZL{Z5 um‘bsz
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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
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Points = —55
QUESTION L. (9 points) Find y’ and DO NOT SIMPLIFY
M y=(+ ])e(3z+2) e
Da+Z 30+ T 3
y: &% pxa T @ (B H)

LY y = In[(3z - 2)* (22 + 1)7)
- 1T 14
J° 2x-1 +-a?)c+ 1 \./

(iiiy y = (7x+2)°
i 3

QUESTION 2. (i) (6 points) Doesthelincline L : z = t+1,y =t— 1,2 =7 intersect the line In 1 z = —w+4,y =
w =2,z = 2w+ 37 If yes, then find the intersection point. Is L, perpendicular to L?

Bealo> D, £-1,1,25 DD, = €2-2,2>"
Dzch L, | 4 L oot L Z:?
l-# C 2 =5 Lr M 1 IV\}Cf}tC ' ( /

Eileowtl = drw= 3 jﬁ;f“’

b-1= '

w2l —  t-w=") K/,.l/ \

-l;:\ W=

yﬁ; (o2 ,)C T Llrmj w=2’
y

.
LU

[LIRT]

=
-H—\_+

A= -2+ =2

= 2-2=D0
2= RA3=7

poirt 5L intenec hon

(2,0%)
™

_(ir} (4 points) Convincemethat L) :x = ¢,y =10,z = -t +4isparallelto Ly iz =dw + |,y =7,2 = 4w+ 2
Drch,0-1  Dr<H 0K

D,= 45
t-o —» (0104)

A
1
1

!

X 0= Ywtl = w= =

7 Y= dwer W_ﬂ\, g an; wa L, oand L ar Pﬂ-"M
y w=o 1
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(ii‘I) LClQ[ = (11 lyo)fQZ = (01 _172) and Q3 L (

2,2,2).

a. (5 points} Find the equation of the plane that contains @, Q2, Q3.

——— >
Quo') <—l;-2/2> QJQ2.<‘II’2'>

N0« Q&) - h 3;1 E\ =gl

P -G(K—R,)-tqhé’l)i 1(2-2) = 0 \/

b. (2 points) Find the arca of the triangle that has Q;, @1, Q5 as vertices.
A 1106+ Q0,) = YEmT ¥R Lah
2 A
5iv) (4 points) Given L : z = t+ 1,y = 8,z = 4t + 1 lics entirely inside the plane P : az + 2y + = = b Find the values
ofub. D) 04> N<a, 2, 1>
N-D=0

o ‘q(£+:)+z(s)+%+l=ll
= -4ty GE+| =
T'a=—4 L/ Gt-Y + 16+

b=13 [/

(v) (4 points)item Find the distance between the point (1, —1,1) and theline L:z =t + |,y =2t
Q ( |;']/ ! )

2t +3,:z
T(1,210) VxD - \5_{,\_‘
V=if: ¢p-u,-9> D223 2

ar ol adee (g
(DI \J\?+27+7.7 B L/

()ri) (3 points) For what values of = will the tangent linc to the curve f(z) = ¢® ~ 4z + 2 be herizontal? (Hint: Note
that horizontal lines have slope Q)
4 - pX
F0)= e*_ y X= A
0= ™ vy

ue’('.- L/ L_//

An QX = ,6.. L/
X e = 4 Y
(vil) (3 poinis)Find the equation of a parabola that has x = 4 as its directrix linc and (-2, 6) as its veriex. What is the
focus of such parabola?
preb ds vl
Flae -4d (2-xo) = gy’
) i)
24 (xt2) =

(3—6)Z
F('gfb
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(viii} (6 points)
C F
v j’ I
B 1 . GH S
L D& Y Pro . =GB
NI
. G H
JBC = JEF
o > Bl PQep” o

Use the picturcs 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 Gl

{ix) Let f(z) = (2° — 62+ 5)*.

a. (3 points)Find f(z). Then find the sign of f/(z). X \_c | 3 5 o2
f'[x) = H(2x-6) (x%6x+ 5')}33 j'(’c) -0+ 0O~
0= Y% {2x-g) (xt- b +S P
Ax-6=0 al-6x+$=0 $G) AP \\
S x=5 x=41

') M,aednw. for (-0, 1) V(3,50
) porhve for (1,3) y(5,+0)

b. (2 peints)For what values of z does f(x) increase?
( ! 3) U(S-, +e0)

¢. (2 points)For what values of z docs f(z) decrease?
(-0, 1) U (2,5

d. (2 points)Find all local min (max) points of f(z) if possible

mwm ok x= | and x= & MIN : (1,0) avd (5,0)
nmox ok x = 3 MAx @ (3,256)
¢. (2 points)Roughly, sketch f(z). :
/ /-\/
\ TR /
\ _
- =-lwtkd —-== >

\ 3 5
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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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3

bl
jxil') (8 points)

E Find the length and (he width of the

rectangle ABCD that has maximum
7% area (it is bounded by y=29 - x*2
(-4, 39-a%) , and y=2). See picture ]
(a,a_q_aq W= l'BC‘ =20
‘el L= ARl = 29-a% 2= 2% -a®
¢ B
/“"2-) (“-2)\ A= Lw= .’la(Q?—az)
— ¢ A= SYa- 242
= A= sk - 6a"
0= 54 - ga?
4= 60’ a=3
Al = -\la\ B <O = max. ok
W=20: € uwih ans o=3
L=23-a% 18 wuh _
L&
(xiii) (6 points)
Find the area of the shaded region that is bounded by
y=1- sqrt{x) and x-axis, whete xis between 0 and 9.,
Sepete —— ;
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Aymuzn Badawi
(xiv) (4 points)

Find the vofume of the solid object that is obtained by rolating

the curve of'y = sqrt {4 - x}, where x is between 0 and 4, 360
degrees about the x-axi

s g Y
L:\\g \]:Tl‘g (‘J‘-t-x )?Ax =TTf'-f—XOlX
+ o ©

n(wx—_x?]”>= T (3-0)

7
g unh™®

d

(xv) 3 points)éﬁx’(?.z’ +7) dr

(2x 3+:f)m c

— 7+
60 k/

(xvi) (3 points) [ 2L dr

=T+2z+3

A | 2243 ]
+ C L/
pA
(xvii) (3 points)Jp(x + 5),3(2x=+:0:+1) dz

\ 27\?420X+,
Y€ + C

Faculty information
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&1
82

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

Points =

)

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

——



p soseris amsarsianh

e L et

QUESTION 4. 1) (4 points) Given twolines L) : z = 2t,y = =2t + 3,z = —t+land Lo : 2 = 4w — 12,y =

4w+ 15,z =2w+7. Is L parallel to L,? EXPLAIN clearly. Q \/{frc ol
L\i\(:L{: D|___<2,-2’—-\7.)1)1=<'Ll,ql7,7 vY
=-2k43 (te R
z = —t 4 Dy=CPH > C=~2 2 D JId,
-
L, x = ey inkrsechon © L9 t=09 Q(o, 3, 1)
\"'wil\r“t|g werK Lz—)XCOZ-LlW-JL-’) V\J‘—-s z;|=2_w:+l_’w__,_3
2= 2w+l

Ll AwAly L oW o= -8
b)(4 peints) Let L be the tine Ly as in (a). Given that the point @ = (2, 3,4) does not lic on L. Find QL] (distance

between Q and L). —
oD T=00,3,1) :)Q(.'Z'%:q) = 1Q’<?-,O,37

— Yook
(9] = 138 xn) | e |2 2 | - <ot 4>
D 2 -2 - 2da

slaLl= “{_b_")'-l‘ﬂl—f.(-'_l.-f)_ih% 2424

. V22 A S
¢) {6 points) Convince me that ¢; = (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 qi, g2, g3. - -

q‘tz‘v L, -3, =% _,’CS‘I;')L;Q._;: L S3-3 |2 3,6, 77 DR Mk
QiQ?:_' £2,V,95 . Lo

d)(6 points) The two planes P : 2z 4+ y 4+ 2z =2and P2 ; —x +y ~ z = 5 intersects in a linc L. Find a parametric
equations of L. N o= €2
[ “'27 BNI: é—\""\7
D: N'xN _ i 3 |8
2712 1) L ¢-3,0,97
L I
- let z=zo0 - 2\(-}-\['-’—7_ = 2X+/\I/=2
-Ix[-)ﬁ-}\/‘;@ X-—,\'i =5
= - = "l 2 ")‘f /(4631-?_
Q< (14,0 3x = -3 olx= [ 3 2Ny

| y
. X= -3t -1 =4/
T LR A Aol
Zz=z 8 ‘:
QUESTION 5. (6 points) Let A = (2,8), (0,10). Find a point @ on the line ¥ = 4 such that |BQ| + |QA| is

. Ll =19 -u) =y
o) 4 2,8)
= 1
Y Y 5 Mmh= Y-y, -6 _..s.
— = _— -2
Q\L ' \f x|—'¥2, -2
AM(2,0)

Y= -Bx+o 5 10 = -B(o)+b ™) o =10

M= “BX410 = -BYHO 49 {0 =-8% 4 %= 76

——

+5

L]

R=(&i4) -



QUESTION 6. (9 points)
() Given f'(1) =2and y = f(2® + 2z — 7). Then /(2) =

1'=B"(x7’+lx-7ﬂ[“*{{ = [;’(zl—rz(z) -ﬂ] [2(2)+L]=
R ][e] - e L

(i) Let f(z) = —6¢(="+5=7) Then f'(x) =

(346¥ ) v
{-(X)z —coe\t-f Y =y . -C'Ck) - "O(SXL—&@((; +Cx 7) /

(7 £ = in(‘é'x—cf)g + ln (?,y-—S)—, = 3In(sx-9) +7n(2x-3) .

(iii) Let f(z) = in ((5z — 9)*(2z ~ 3)7). Then f'(z) =

QUESTION 7. (10 points)

+1
| #5 de- [ 2041y da= L—'— 0 |G +2x D) +c,[/

1: -2 _ -'
(")f(e“’+3:-?-1)2 T = J(e“+5)(e."+3x 1) dx = | (€4ex41) 4 ¢

—

an [ 7°(z +1)* dz =j € (K24 2x 1) du =j oy Ty =

<
jx_’du-}foé’éu-er‘&x =X 4 2x x° +C /

? - 7%

(iv)f10(233+7)11 dz - & ’2(2,x+73“c§4( =) "S_Clx-i-_l)ll +C

V-
— _;;f—_f'—




¥

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

— L.i
—J )x_“_,_:)_d/x +j‘“,(+\_‘_.)_dﬁ( =_(2 3/ )
-y ] 3

L‘
(370 ot

frea. X 4,42 w2

b) (4 points)imagine that the region between x =0 and x = 4 is rotated about z-axis 360 degrees. What is the volume
of the object?

]
j: ) V=xiy -2
2 = x4y
| ‘ /// lelqu

-2+

7
( % C%-H'I)/z - 2x

j (x+W) — 4Jx+y 4y dy

D
2(x+u) ] J

Y -
T J x=+gdx - ‘lfjx+q dx| 3 & -fgx

N2

o

= (cfo—o)—*—t( 28)" zuiﬂ)
g

—

Volume. V0,64 T units®
~J/




B Ve s

| 1. / N D (x0) 4 ﬁ:(O_\,-q_‘-rqa)

— . L= —a¥+loe

| OD}= VcF| = o

L (&,0) |cD)= 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* + dz. Find the length and the width of such rectangle. (Hint: Note that the curve intersects x-axis at z = 0 and at
z = 4. Let O be the origin (0, 0) and F be (4, 0). Then IODI = ICFl) w x L

v

A= —4at 4 lbae +2ad -603 = 2% \arailbe

Al= Go¥ — 2ya tlb =0 I 2(a*-12e48) =0

2 227120 46 =0 o

2(3)
{
A= 12 24 ac= 1 2+Jus 4 A so
G

o= \L—qu _,A"Lod Arto wmow -

G when a_= 12—4¥
T ! (a

> |A= 32J3

S
unidg
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QUESTION 1. consider the ellipse (—"9—2)2 4 By

(i) Roughly, sketch such ellipse.
V3 : GO axis
t > g> 4 ; w.fhcqj ‘\4-“1

UV VALY L) below %.

“$2Y < Va "
( 127 &V le ?L %,20) 5 €45

% fs (-3,2-E)

v

V2 (=2,

(ii) Find the center ¢

Frowr f.% A+2 = A-% Qp.‘\ y-2:= y-ye -
\cw:tu __)(_3lq_ﬂ

4

(iii) Find the ellipse constant k.

From eq - Qsi)l:q > Ié—.g

iv) Find the foci. Fy, 5
( )|-C_\:.\’-= (%)’- [ -G-“‘"‘ e - L 4 => \o'—‘—?—)—_
\® (2 quy =€ —> 1EEFT o (&K
ICH| = 1CEal . V4
AR (3,208) ad Fo5E22-8D |
v) Find all vertices. _ —
(l\T.’v,l “k =00 =15 = b = \Tic)= Gd= 3
ond, Vo) 2\Vd =b =2
2 NS €28 5 Uga(-3,1) 5 Voo (562 5 Vs (1) | v

v

(vi) Given that @ = (y, 1)) is a point on the ellipse and (QF3| = 2. Find [QF3.
T\A;(AI\A q_mkum, e=b . | a&ch' ‘QF\\ =2
foRr|ghl =6 D 1§Fl=t-2 v
'.' l\-q-‘:j,\ _—L" I
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Quiz three, MTH 111, Fall 2020

Ayman Badawi
15/15

QUESTION 1. (SHOW THE WORK) .
consider the hyperbola £’-T2)_ - (yrzl)‘ -1
(1) Roughly, sketch such hyperbola.
Ve N —> vﬂq\’-\c\)\'.

m) ) @(c;\) v

(ii) Find the center ¢
Fowmeq:  coder c_—n‘(z,\') v

(it1) Find the hyper-constant k.
T
Bom - (%) =&
K:-2
=D k=&
(iv) Find the foci, Fy, F»

Fomeq- (KEG amd L=z .
IR\ = ‘CF,\ =‘m‘+b,’ - Jl\v*\?, =J—l— =Y
SR TG | =

> 0o (2-t1) =| B> C0D Vs
D B (ars) ) |Fa= (8D

(v) Find all vertices.

No]=k=te. and lcvl=lov)l =% =2

v (2-20) S| iabn
V, o (9+3,1) 2| V> (D 7 \/

(vi) Given that Q = (i, y;) is a point on the hyperbola and |QF,| = 3. Find |QF3|.
Rr hypatels, wesre |Iggl- 19F, || k.
Givenm QF‘\:3 and we kwew tat 3 T

S, dteii=te \|Q%.)-3|= ¢ - v
l\eu:.l ::]
Faculty information
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Naw ¢ : Joan Deilva, \D: 900087567

Dokl : €™M ok 2020

Assmate |

; ¢
Lo b oy / % 020

Quiz Y ) K

R Q‘OBN (T-S: ok
</\ /\\ L T/A {;cwt)
e e <

PN w N N

AR Nl
= N 2%
M" \\\K ~ N V)/ |
iy LTS oo L
% a2 A a
220 o NS e\
N ‘
W SRR ST WETES S
s R P
\, e L=
& U | I\/\ J
= [(" % &) *F (WU | :
8l Yarva J
pl iy = s xie :
Z E 7 L
Veiis s 7




classmate

Date
Page

R (TR /| Qi = 11 PPy T _._.J

3. | porar = faau
A=) S 7 3
|
Let D Lo o e chavichioaal Ve dbey 3
D = %»A- T‘
S TTgAE T - ‘
DEL H,u,f\L> }
- N E
“DO&?\W\/\Q}Y\C eoyii= (N, 2,0 F St
- =11 —ut , Ut
4 ) /
U et e !
1 y=2+4E\ 7L o paramesric equation .
ol = U-\2t |
N -— [
Ll = Lo 2 = Bniay |
\ﬁ;'ltk\ > EER Y=2w-9
A e O z e )
WER

10 Ty Watergede by *ven L values egal

To- L, valmed.

AP T I = 2wid = 2% A

B e oy = D = 92¢v4+2w =10




- T 5
; \ // elassmate
\: Date
Page
|
| e =ty Lo:2=2w->
v 2 o ) 2 = B
= Uk 2 =)
aee—ae value o gf \ [l
L oo ok o] N =22 =y VT: :‘v, v‘])-zr OT S QV%
S A R ZorTT e L\ Srvrek o AL Ce et
g\ .
v A Ak nge o : - :
£ 7 g point EAOU IR Ak
/‘\A \) ¥\ — -2% 2 &\
’ PN 5 - _2'3*
= YA
| =
‘ |ERETTER TS Pern pevch cedon v Ly twniemnm
) : D\'DQ_:O
[_ | Bt D\:Q\,—Q—)_\>
D 7 de = <—b|2|2>>
:“ D2 Dy = [Ax-2) + R ey
. SE==TIeey U -
= O

: /3
=2 Dy - Dy =x O . /. The Lines Uinouadil,

Ofe MOY  Yevoeyscdar.

e

\ 7
N
T

N
./

7

R,
N

|
|
I

%
|
f
|
l







L_1 is not perpendicularto L_2 since
D 1D 2=<1,-2,-1><-3,2,3>=-3+-4 +-3=-10 not equal 0




158 TABLE OF CONTENTS

15 Solution for Quiz V
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26 Solution for Quiz VI
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43 Solution for EXAM 11
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5 Section : Assessment Tools-Quizzes
(unanswered)
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5.1 QlliZ I



Name , ID

MTH 111, Fall 2020, 1-1 © copyright Ayman Badawi 2020

Quiz One, MTH 111, Fall 2020

Ayman Badawi

QUESTION 1. consider the ellipse (y;2)2 + (If)z =1

(i) Roughly, sketch such ellipse.

(i1) Find the center ¢

(iii) Find the ellipse constant k.

(iv) Find the foci, Fy, >

(v) Find all vertices.

(vi) Given that Q = (x1,y;) is a point on the ellipse and |QF}| = 2. Find |QF5|.

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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5.2 QlliZ II



Name , ID

MTH 111, Fall 2020, 1-1 © copyright Ayman Badawi 2020

Quiz Two, MTH 111, Fall 2020

Ayman Badawi

QUESTION 1. consider the parabola —12(z +2) = (y — 4)?
(i) Roughly, sketch such Parabola.

(i1) Find the vertex, V'
(iii) Find the focus, F.
(iv) Find the equation of the directrix line.

(v) Given that Q = (—6,y;) is a point on the parabola. Find |QF'|. (Think: it is not difficult!!)

QUESTION 2. Given i = z? — 10z 4 20

(i) Rewrite the equation of the parabola in the standard form and sketch (roughly).

(i) Find the Focus F'.

(iii) Find the equation of the directrix line.

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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5.3 QlliZ 111



Name , ID

MTH 111, Fall 2020, 1-1 © copyright Ayman Badawi 2020

Quiz three, MTH 111, Fall 2020

Ayman Badawi

QUESTION 1. (SHOW THE WORK)
- (z=2)> _ (y=1? _
consider the hyperbola ~—; - =1
(1) Roughly, sketch such hyperbola.

(i1) Find the center ¢

(iii) Find the hyper-constant k.

(iv) Find the foci, Fi, F>

(v) Find all vertices.

(vi) Given that Q = (x1,y;) is a point on the hyperbola and |Q F| = 3. Find |QF>|.

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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5.4 QlliZ IV



Name , ID

MTH 111, Fall 2020, 1-1 © copyright Ayman Badawi 2020

Quiz Four, MTH 111, Fall 2020

Ayman Badawi

QUESTION 1. For each of the below figures, draw Projy;,.

QUESTION 2.Let V =< 3,4 > and W =< —1,4 >. Find |Proj{¥| (i.e., find the length of the projection vector (W
over V)).

QUESTION 3. Find a parametric equations of the line that passes through the points (1,2,4)and(—3,6, —8)

QUESTIONA. Let Ly : x = t+2;y = —2t+1;2 = —t+4;t € Rand L, : x = —3w+13;y = 2w-9; 2z = 3w—-T;,w € R.
If L, intersects L;, then find the intersection point.

Is L perpendicular to L,?

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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55 QlliZ V



Name , ID

MTH 111, Fall 2020, 1-1 © copyright Ayman Badawi 2020

Quiz Five, MTH 111, Fall 2020

Ayman Badawi

QUESTION 1. Find an equation of the plane that passes through the points Q; = (-2,1,3),Q> = (4,2,4),Q; =
0,5,5).

QUESTION 2. Given P : —2x + 6y + z = 2 is an equation of a plane.
1) Can we draw the vector V =< 8,4, —8 > inside the plane? explain.

ii) Does the point (8, -4, -8) lie on the plane?

iii) Does the line L : x = ¢t — 3,y =2t — 1,2 = =9t — 2, (¢ € R) lie entirely inside the plane P (above)? If not, does
L intersect P? If yes, find the intersection point

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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5.6 QlliZ VI



Name , ID

MTH 111, Fall 2020, 1-1 © copyright Ayman Badawi 2020

Quiz Six, MTH 111, Fall 2020

Ayman Badawi

QUESTION 1. P, : 2z +4y+3z=6and P, : x — y + 2z = 4 intersect at a line L find a parametric equations of L.

Is P, perpendicular to P,?

QUESTION 2. Given @ = (1,2,4) isnotontheline L : x =t + 1,y = =2t + 3,2 = 2t + 5 and Q is not on the plane
P:2x4+y+2=42
i) Find |QL|

ii) Find |QP|

QUESTION 3. i) Let y = 223 + v/23 + 10. Find y/'.

2rx+4
ii)Let — = . Find ¢/.
ii) Le 51]5 ind y

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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6 Section: Assessment Tools-EXAMS
(unanswered)
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61 Exam I



Name , ID
MTH 111, Fall 2020, 1-4 © copyright Ayman Badawi 2020

Exam One, MTH 111, Fall 2020

Ayman Badawi

QUESTION 1. consider the parabola —8(y — 2) = (z + 3)?

(i) Roughly, sketch such Parabola.

(i1) Find the vertex, V
(ii1) Find the focus, F'.
(iv) Find the equation of the directrix line.

(v) Given that Q = (x;,—16) is a point on the parabola. Find |QF|. (Think: it is not difficult!!)

QUESTION 2. Given 2y — 2 + 62+ 13

(i) Rewrite the equation of the parabola in the standard form and sketch (roughly).

(i1) Find the Focus F.

(iii) Find the equation of the directrix line.



2 Ayman Badawi

: e @43 (y=1)?
QUESTION 3. consider the ellipse ~—~ + “5— =1

(i) Roughly, sketch such ellipse.

(i) Find the center ¢

(ii1) Find the ellipse constant k.

(iv) Find the foci, Fi, F>

(v) Find all vertices.

(vi) Given that Q = (x1,y;) is a point on the ellipse and |QF;| = 7. Find |QF3|.

QUESTION 4. An ellipse is centralized at (-2, 1) such that (10, 1) and (-2, 6) are two vertices of such ellipse.
(i) Find the foci (i.e., F, F3) of the ellipse

(i1) Find the equation of the ellipse.



Exam One, MTH 111 , Fall 2020

: y+1)?  (@=3)? _
QUESTION 5. consider the hyperbola 2 5 — 16 = |

(1) Roughly, sketch such hyperbola.

(i) Find the hyper-constant k.

(ii1) Find the foci, Fy, >

(iv) Find all vertices.

QUESTION 6. For each of the below figures, draw Proj}y .




4 Ayman Badawi

QUESTION 7.Llet L) : z =4+ 2,y = -2+ l;z=t+4te€ Rand L, : z = 2w+ 12,y = 2w —1;z =
4w+ 2;w € R. If L; intersects Ly, then find the intersection point.

Is Ly perpendicular to L,? (explain)

Find the symmetric equation of the line L, (above).

QUESTION 8. Use the concept of cross product in order to find the area of the triangle that have the vertices a =
(—4,2),b=(1,-1),c= (4,5)

QUESTION 9. let L) : 2 =3t+2;y =2t+ 1,2 =3t+4;t € Rand L, : z = —6w+ 14,y = 4w+ 9;2z =
—6w+ 16w € R. Is Ly Il Ly?

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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62 Exam II



Name , ID
MTH 111, Fall 2020, 1-1 © copyright Ayman Badawi 2020

Exam II: MTH 111, Fall 2020

Ayman Badawi
Points = ———
56
QUESTION 1. (i) (4 points) Does the line L : © = =2t + 8,y = t — 1,z = t + 3 lie entirely inside the plane
x + 2y + z = 127 If not, does it intersect the plane? If yes, then find the intersection point.
(ii) (3 points) Find the value « so that the plane P} : 2z+y—+32z = 4 is perpendicular to the plane P; : 4z+6y+az = 8.

(iii) (4 points) For what values of a, b is the plane P, : 2z 4+ y + 3z = 4 parallel to the plane P, : 4z + 2y 4+ az = b?
(i.e., P; does not intersect P,).

(iv) (4 points) Find the distance between Q = (4,4, —15) and the plane P : —2z + 2y — z = 21.

(v) (6 points) The two planes P; : ©+4y+z = 10and P, : —z + 3y — z = 11 intersects in a line L. Find a parametric
equations of L.

(vi) (2 points) Can we draw the vector V =< 1,4, 11 > inside P : 5z + 7y — 3z = 19? explain
(vii) (4 points) Find the distance between the point Q = (1,2,4) andtheline L : x = {43,y = —2t+1, 2z = 2t+4(t >=
0)
QUESTION 2. (10 points) Let f(z) = 2> — 62> — 152 + 10.
(i) For what values of = does f(z) increase?
(ii) For what values of z does f(z) decrease?
(iii) Find all local minimum, maximum points of f(z) (just find the z-values where local min. and local max exist).

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

QUESTION 3. (7 points) Given H = (4,7) and F = (-2, 10). Find a point Q on the line y = —4 such that | HQ|+|F'Q|
is minimum.

QUESTION 4. (12 points) Find ' and DO NOT SIMPLIFY

0y =+V3xr+2+ % + 10

wy = e L 1022 +5

an y = In[(22° + 82% — 3x)/(2x + 7)°]
oy = 10(3z°% + 52° + 2)7
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Name , ID

MTH 111, Fall 2020, 1-7 © copyright Ayman Badawi 2020

Final Exam, MTH 111, Fall 2020

Ayman Badawi

Score = —

QUESTION 1. (8 points) Stare at the following graphs
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2 Ayman Badawi

QUESTION 2. (6 points) Stare at the below ellipse. Then

(42) =V, £ = (¢, _D
Vi - 64,2)

(i) Find the ellipse-constant k.
(ii) Find c(the center), vy, vz, v4.
(iii) Find F»

(iv) Find the equation of the ellipse.
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QUESTION 3. (5 points) Stare at the below hyperbola. Then

o o<
(\ (\
~

N
NN
| N

\N/ —/

(i) Find the hyperbola-constant k.
(ii) Find c(the center), F>.
(iii) Find the equation of the hyperbola.



4

Ayman Badawi

QUESTION 4. (5 points)Stare at the below parabola. Then

y X1 is +he
dinectrix
U-_-_C-z/l) is +he

v \/Z[z-l—ex.

b
'

(i) Find the focus F.
(i1) Find |FQ)].
(ii1) Find the equation of the parabola.

L &=t Y)
5 on the Cupr el
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QUESTION 5. (10 points) Stare at the following pictures.
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6 Ayman Badawi
QUESTION 6. (6 points) Find 4. Do not simplify.

oy = (sin(3x) + 2z + 1)°

(5z42)%
e

i) Y

i y = cos(2z)el@ )

(iv)y:\/3x+1+%

QUESTION 7. (4 points)
pena [ (€2 + ) (e* + 2%+ 1)% dx
’ -2
ii) Findf Sm(x) a dl‘

cos(x)+x2+3

QUESTION 8. (6 points) Consider the points: Q@ = (2,1,0),Q2(4,2,0),Q3 = (-8, 3, 10).
(i) Find the area of the triangle Q1 Q»Q)3.
(i1) Find the equation of the plane that passes through Q;, (>, and Q3.

QUESTION 9. (10 points)

i)Iftheline L : z = at + 2,y = 4t + a,z = —t + b lies entirely inside the plane = + 2y 4+ 3z = 13, then find the
values of a and b.

ii) The Plane P, : z 4+ 2y — z = 10 intersects the plane P, : —z —y+ 2z = —7 in a line L. Find a parametric equations
of L.

iii) Let P as in (ii). Find the distance between @ = (1,4, —20) and P;.
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/
QUESTION 10. (6 points) Stare at the following graph of f (fE ) . Then answer the following.

TF

/
T his s (%)

) Forr whek value of X Joes L& nave

064\ N imem 2
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s Hh Ve ©
4) Roug}\"ﬂ) 5{‘/52;\ € curis
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