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 COURSE SYLLABUS 

 

A Course Title  
& Number Mathematics for Architects -  MTH 111 

B Pre/Co-requisite(s) Prerequisites: MTH 001 or MTH 003 or Architecture Math Placement Test or Engineering Math 
Placement Test or SAT II Math Level 1 test with score 600 and above 

C Number of credits 3-0-3 

D Faculty Name Ayman Badawi 

E Term/ Year Fall 2021 

F Sections  

CRN Course Days Time Location 

  10941 MTH 111 UTR    11-11:50 

First 2 weeks 
ONLINE/Starting Sept 12  

hybrid (I explain more during 
the first class), Nab 007 

     

              

G Instructor 
Information 

 

Instructor Office Telephone Email 

Ayman Badawi NAB 262 --------- abadawi@aus.edu 

Office Hours: ONLINE ONLY 

UTR: 14:15-15:10 (by APPOINTMENT ONLY/just EMAIL me/then 

we meet on Blackboard Collaborate. If you like to meet with me 

on diff time, also email me and we set a time) 

 

 

H Course Description 
from Catalog 

 

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

  

I Course Learning 
Outcomes 

Learning Outcomes  

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

Assessment 
Instruments 

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

and Hyperbola). 

 

Midterm 1& Final 

 

2. Find the derivative of a function and apply it to solve a 

variety of problems involving optimization and curve 

sketching  
Midterm 2 & Final 
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 COURSE SYLLABUS 

 

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

under a curve and compute volumes of revolution.  Final 

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

problems Midterm 1  

5. Express geometric quantities using vectors and their 

standard operations in 2 and 3 dimensions Midterm 1& Final 

6. Solve geometric problems involving lines and planes in 2 

and 3 dimensions. Midterm 1& 2 &  Final 
 

J Textbook and 
other Instructional 

Material and 
Resources  

Class notes are the main source. Class notes (very crucial) , Materials posted on I-Learn , and 

my personal webpage (for old quizzes, exams, finals, see   http://ayman-
badawi.com/MTH%20%20111.html ) 

K Teaching and 
Learning 

Methodologies 

This is a traditional lecture based course. All lectures will be recorded and available on Ilearn. 
All old class notes , quizzes, exams, and finals are available on my personal webpage 

http://ayman-badawi.com/MTH%20%20111.html  

L Grading Scale, 
Grading 

Distribution, and 
Due Dates 

 

Grading Distribution 
 

Assessment Weight Date 

Quizzes 15% Every Thursday Starting Sept 9 

Exam one  25% October 18 at 18/ Group A  F2F and 

Group B on line at the same time) 

Exam Two 25%                       November 29 at 18/ 

Group B  F2F and Group A on line at 

the same time 

Final Exam 35% TBA       F2F  ALL STUDENTS 

Total 100%  

 

Grading Scale 

93.00 – 100 A 4.0 

89.00 – 92.99 A- 3.7 

86.00 – 88.99 B+ 3.3 

81.00 – 85.99 B 3.0 

77.00 – 80.99 B- 2.7 

73 .00– 76.99 C+ 2.3 

66 .00– 72.99 C 2.0 

60 .00– 65.99 C- 1.7 

50.00 – 61.99 D 1.0 

Less than 50 F 0 
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 COURSE SYLLABUS 

 

M Explanation of 
Assessments 

There will be two exams, final, and quizzes.  The lowest quiz-score will be dropped. 

 No make-up exam will be given. With a valid written excuse and making immediate 
arrangements with the instructor, a missed exam might be replaced with the grade of 
the final exam and/or the average grade of all tests (including final)  

N Student Academic 
Integrity Code 

Statement 

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

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

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

 
 
 
 

SCHEDULE 
 

 

CHAPTER Week 

Conic sections, ellipse, parabola, and hyperbola 
One 

Continue: Conic sections, ellipse, parabola, and 
hyperbola 

 Two 

Lines in 2D , Vectors in 2 D , and 
projection 

 Three 

Dot Product, Cross Product and applications  Four 

Line and planes in 3 dimensional space , and 
Parametric Equations 

 Five 

Continue: Line and planes in 3 dimensional space, 
and Parametric Equations 

 Six 

Definition of derivatives and apply derivative to 
polynomials, exponential function, and logarithms 

 Seven 

Tangent lines and normal lines, product formula, 
quotient formula, and chain rule Eight 

Applications of Derivatives: Maximize and 
Minimize Nine 
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 COURSE SYLLABUS 

 

Integration (anti-derivative), techniques and 
properties 

 Ten 

Integration by substitution  Eleven 

Calculating areas by definite integrals 
Twelve 

 Thirteen 

Volume by definite integrals Fourteen 

Voume /Area and Reviews  

Final Exam  
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each of the conic sections are
summarized below.

EQUATIONS OF CONIC SECTIONS

Conic
Section Characteristic Examp

Parabola

Either  A= 0

or  C= 0 , but

not both.

y=

x=

Circle A=C ≠ 0 x +

Ellipse A ≠C ,AC> 0
16
x

Hyperbola AC< 0 x -

    The following chart summarizes our
work with conic sections. 

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

Example 1

DETERMINING THE TYPE OF A CONIC
SECTION FROM ITS EQUATION

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

    (a) 25 y - 4 x = 100.

    Divide each side by 100 to get 

2

2

1

2 2
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4
y -

25
x = 1.

    This is a hyperbola centered at the
origin, with foci on the y-axis, and y-
intercepts 2 and − 2 The points 
5 , 2  5 , − 2 , − 52  − 5 , − 2

 determine the fundamental rectangle.
The diagonals of the rectangle are the
asymptotes, and their equations are

    y=
5

± 2  x.

    The graph is shown in Figure 3.44

   

    Figure 3.44

    (b) x = 25+ 5 y

    Rewriting the equation as

    x - 5 y = 25

    or   
25
x -

5
y = 1

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

2 2

( ) ( ) ( ) ( )

2 2

2 2

2 2
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    y=
a

± b  x

    or    y=
5

± 5  x

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

   

    Figure 3.45

    (c) 4 x - 16 x+ 9 y + 54 y=− 61

    Since the coefficients of the x  and 

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

    4 x - 4 x + 9 y + 6 y =− 61
    Factor out a 4; Factor out a 9.

   
4 x - 4 x+ 4 - 4 + 9 y + 6 y+ 9 - 9
    Add and subtract the same
quantity.

   
4 x - 4 x+ 4 - 16+ 9 y + 6 y+ 9 - 8

√

2 2

2

2

( 2 ) ( 2 )

( 2 ) ( 2 )

( 2 ) ( 2 )
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    Regroup and distribute.

    4 x - 2 + 9 y+ 3 = 36   
Add 97 and factor.

   
9
x - 2

+
4

y+ 3
= 1    Divide

by 36.

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

   

    Figure 3.46

    (d) x - 8 x+ y + 10 y=− 41

    Complete the square on both x and
y, as follows

   
x - 8 x+ 16 + y + 10 y+ 25 =− 41

    x - 4 + y+ 5 = 0.

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

( ) 2 ( ) 2

( )
2

( )
2

( )

2 2

( 2 ) ( 2 )

( ) 2 ( ) 2

( )
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(instead of 0), the equation would have
represented no points at all, and there
would be no graph.

    (e) x - 6 x+ 8 y - 7= 0

    Since only one variable is squared (
x, and not y), the equation represents
a parabola. Rearrange the terms to get
the term with y (the variable that is
not squared) alone on one side. Then
complete the square on the other side
of the equation.

    8 y=− x + 6 x+ 7

    8 y=− x - 6 x + 7    Regroup
and factor out − 1.

    8 y=− x - 6 x+ 9 + 7+ 9   
Add 0 in the form − 9+ 9.

    8 y=− x - 3 + 16    Factor.

    y=
8
− 1  x - 3 + 2    Multiply

both sides by 
8
1 .

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

   

    Figure 3.47

2

2

( 2 )

( 2 )

( ) 2

( ) 2

( )
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CAUTION    The next example is
designed to serve as a warning about a
very common error.
Example 2

DETERMINING THE TYPE OF A CONIC
SECTION FROM ITS EQUATION

Graph 
4 y - 16 y - 9 x + 18 x=− 43.

Complete the square on x and on y
.

4 y - 4 y - 9 x - 2 x =− 43

4 y - 4 y+ 4 - 9 x - 2 x+ 1 =− 43+

4 y - 2 - 9 x - 1 =− 36

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

4
− x -

9
y - 2 = 1

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

2 2

( 2 ) ( 2 )

( 2 ) ( 2 )

( ) 2 ( ) 2

( )
2

( )
2

( )
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Name—————————————–, ID ———————–

MTH 111 , Fall 2021, 1–1 © copyright Ayman Badawi 2021

Quiz I, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. An ellipse is centralized at (4,−2) Given (4, 3) and (1,−2) are two vertices of the ellipse.

(i) Draw such ellipse (roughly )

(ii) Find the ellipse constant

(iii) Find the foci of the ellipse.

(iv) Find the equation of the ellipse

QUESTION 2. Consider the ellipse
(x+3)2

9 + (y−2)2

4 = 1.

(i) Draw such ellipse (roughly )

(ii) Find the ellipse constant

(iii) Find the foci of the ellipse.

(iv) Find the vertices of the minor axis.

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

166



TABLE OF CONTENTS 167

2.3.2 Quiz II



Name—————————————–, ID ———————–

MTH 111 , Fall 2021, 1–1 © copyright Ayman Badawi 2021

Quiz II, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. Consider the parabola
y = x2 − 6x+ 10

(i) Write it in the standard form

(ii) Sketch, roughly

(iii) Find the focus

(iv) Find the vertex

(v) Find the equation of the directrix line

QUESTION 2. Consider the Parabola
−8(x− 2) = (y + 3)2

(i) Sketch, roughly

(ii) Find the focus

(iii) Find the vertex

(iv) 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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2.3.3 Quiz III



Name—————————————–, ID ———————–

MTH 111 , Fall 2021, 1–1 © copyright Ayman Badawi 2021

Quiz III, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. The following is a hyperbola. Write it in the standard form, sketch, find the vertices and the foci

8x2 − 32x− y2 + 6y = −15

QUESTION 2. Consider the hyperbola
(y − 1)2

9
− (x+ 2)2

16
= 1

Sketch, find the vertices and the foci

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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2.3.4 Quiz IV



Name—————————————–, ID ———————–

MTH 111 , Fall 2021, 1–1 © copyright Ayman Badawi 2021

Quiz IV, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1.

(i) Stare at Picture (1). Draw ProjVW (i.e., Projection of V over W )

(ii) Stare at Picture (2). Draw ProjWV (i.e., Projection of W over V )

QUESTION 2. Given L1 : x = −t + 2, y = 3t + 4, z = 2t − 3, (t ∈ R) and L2 : x = 10w − 8, y = 2w + 2, z =
2w − 5, (w ∈ R).

(i) If L1 intersects L2, find the intersection point. Show the work

(ii) Is L1 perpendicular to L2? Show the work

QUESTION 3. L1 : x = −4t + 2, y = t + 4, z = 5t − 3, (t ∈ R) and L2 : x = 8w − 6, y = −2w + 6, z =
−10w + 9, (w ∈ R).

(i) Is L1 parallel to L2? Show the work

(ii) Write down the symmetric equation of L1.

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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2.3.5 Quiz V



Name—————————————–, ID ———————–

MTH 111 , Fall 2021, 1–1 © copyright Ayman Badawi 2021

Quiz 5, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. Let P1 : 2x− y + z = 4 and P2 : x+ y + 4z = 11

Then P1 intersects P2 in a line L. Find a parametric equations of the intersection-line.

QUESTION 2. Given P : x+ y − 3z = 27.
a) Let L : x = t+ 4, y = 2t+ 6, z = t− 4. Can we draw L entirely inside the plane P ? Show the work

b) Let V =< 2, 7, 3 >. Can we draw V inside P ? Show the work

c) Is P perpendicular to the plane −3x+ 4y − 5z = 2? Show the work

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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2.3.6 Quiz VI



Name—————————————–, ID ———————–

MTH 111 , Fall 2021, 1–1 © copyright Ayman Badawi 2021

Quiz VI, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. Find y′ and do not simplify

(i) y = 7x2 + 10
√
x+ sin(9x)

(ii) y = 2(x3 + 7x+ 3)11

(iii) y = cos(7x)(sin(5x) + 2)

QUESTION 2. Given f(x) = (x2 − 6x− 7)3

(i) Find all critical values

(ii) Find all local min., local max of f(x).

(iii) Roughly, sketch the graph of f(x).
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2.3.7 Quiz VII
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Quiz VII, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. Find y′ and do not simplify

(i) y = ln(x
2+3x

5−2x )

(ii) y = e(x
3+6x+3)

(iii) y = ln(7x2 + 5x− 3)ex

QUESTION 2. Given f(x) = ln(3x− 9+ e) + e(x−3). Find the equation of the tangent line to the curve at the point
(3, 2). (note ln(e) = 1)

QUESTION 3. Given H = (3, 2) and F = (−1, 4). Find a point, say Q, on the line y = −3 so that |HQ|+ |QF | is
minimum.
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2.4.1 Exam I
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Exam One, MTH 111 , Fall 2021

Ayman Badawi

QUESTION 1. (8 points) Consider the equation

(x− 2)2

9
+

(y + 1)2

16
= 1

(i) Sketch

(ii) Find the foci

(iii) Find the vertices

(iv) Find the ellipse-constant k.

QUESTION 2. (8 points)

(x− 2)2

4
− (y + 1)2

5
= 1

(i) Sketch

(ii) Find the foci

(iii) Find the vertices

(iv) Find the ellipse-constant k.

QUESTION 3. (8 points) Given x = 4 is the directrix line of a parabola that has (−2, 1) as its focus. Find the
equation of the parabola and sketch.

QUESTION 4. (8 points) Given x+ y + 2z = 3 intersects x+ y − z = 6 in a line L. Find a parametric equations
of L.

QUESTION 5. (8 points) Given 4x+ y + z = 10 intersects the line L : x = t+ 2, y = −2t+ 1, z = −t+ 3 in a
point Q. Find Q.

QUESTION 6. (8 points) Given Q1 = (1, 2, 3), Q2 = (−2, 4, 2) and Q3 = (−4, 6, 8).

(i) Convince me that Q1, Q2, and Q3 are not co-linear.

(ii) Find the area of the triangle Q1Q2Q3.

(iii) Find the equation of the plane that contains Q1, Q2 and Q3.

QUESTION 7. (8 points) Is L1 : x = 2t + 1, y = −t + 3, z = 4t + 1 (t ∈ R) parallel to L2 : x = 4w − 3, y =
−2w + 5, z = 8w − 7 (w ∈ R)?
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2.4.2 Exam II
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Exam Two, MTH 111 , Fall 2021

Ayman Badawi

Score = 30

QUESTION 1. (6 points) (SHOW THE WORK) Given the graph of the first derivative of f(x) (i.e., f ′(x)). Stare
at it.

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

(ii) For what values of x does f(x) decrease?

(iii) For what values of x does f(x) have local min and local max?

QUESTION 2. (6 points) (SHOW THE WORK) We want to construct a rectangle (see picture) ABCD, where
A,B are on the line y = 16, C is on y = x2 + 4, and D is on the y-axis. Find the length and the width of ABCD so
that the area of ABCD is maximum.

QUESTION 3. (6 points) (SHOW THE WORK) Given H = (2, 21) and F = (5,−9). Find a point, say Q, on the
line x = −4 so that |FQ|+ |QH| is minimum.

QUESTION 4. (6 points) (SHOW THE WORK) Let f(x) = (x2 + 2x − 7)ex. For what values of x do we have
local min? For what values of x do we have local max? Sketch (roughly).

QUESTION 5. (6 points) (SHOW THE WORK) Find y′ and do not simplify

(i) y = e(2x+3)ln(3x+ 5)

(ii) y = sin(3x)(2x3 + 6x+ 1)4

(iii) y = ln(( sin(x)+cos(x)
3x+2 )6)
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2.4.3 Final Exam
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Final Exam, MTH 111 , Fall 2021

Ayman Badawi

Score = 64

QUESTION 1. (5 points) Consider the parabola

2y = x2 − 8x+ 10
(i) Write it in the standard form

(ii) Find the vertex

(iii) Find the equation of the directrix line

(iv) Find the focus

QUESTION 2. (5 points) Given x = −2 is the directrix of a parabola that has F = (−8, 3) as its focus. Find the
equation of the parabola and sketch (roughly). Show the work.
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QUESTION 3. (6 points)
(a) Stare at the below picture. Find the area of the region that is bounded by y = 3

√
x+1, y = 1, x = 0, and x = 4

(b) If the curve y = 3
√
x+ 1 is rotated 360 degrees about the line y = 1, what will be the volume of the outcome

object?

QUESTION 4. (6 points) Stare at the below pictures. We want to construct the rectangle ABCD that has maximum
area. Given A lies on the line y = x+ 1, B lies on the line x = 7, the point c = (7, 0), and D is a point on the x-axis.
Find the length (AD) and the width (DC) of such rectangle. Show the work.
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QUESTION 5. (6 points) (SHOW THE WORK) Given the graph of the first derivative of f(x) (i.e., f ′(x)). Stare
at it.

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

(ii) For what values of x does f(x) decrease?

(iii) For what values of x does f(x) have local min and local max?

QUESTION 6. (12 points) Evaluate the following integrals

(i)
∫ (x+3)2

x5 dx

(ii)
∫
(sin(x)− cos(x))(sin(x) + cos(x) + 4)8 dx

(iii)
∫

x+3ex
x2+6ex+5 dx
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4 Ayman Badawi

(iv)
∫ 4e(

√
x+3)
√
x

dx

QUESTION 7. (6 points) Let f(x) = −x3 + 3x2 + 24x+ e(x
3−3x2−24x+3)

(i) For what values of x does f(x) have local min. and local max.?

(ii) Sketch, roughly, the graph of f(x).

QUESTION 8. (6 points) (a) Given xe3y + ye(2x+1) + y2 − 4x2 + 1 = 0. Find y′.

(b) Find the equation of the tangent line to the curve y = x+ e(x−2) + ln(x− 1) at the point (2, 3).
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QUESTION 9. (6 points) Given P1 : 2x + y − 3z = 10 intersects the plane P2 : −x − y + 5z = −6 in a line L.
Find a parametric equations of L. Then find the symmetric equation of L.

QUESTION 10. (6 points) Given A = (1, 1, 0), B = (1, 2, 2), and C = (2, 1, 2) are the vertices of a triangle.

(i) Find the area of the triangle ABC.

(ii) Find the equation of the plane that passes through A, B, and C.
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