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1 Section : Course Syllabus



 COURSE SYLLABUS 

A Course Title 
& Number MTH 111, Mathematics for Architects

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  20

F Sections 

CRN Course Days Time Location 

MTH111 TRU 11-11:50

G Instructor 
Information 

Instructor Office Telephone Email 
Ayman Badawi Nab 262 abadawi@aus.edu 

Office Hours: 

TR : —1
Other office hours are available by

appointment

H Course Description 
from Catalog 

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. 

I Course Learning 
Outcomes 

Upon completion of the course, students will be able to: p
1. Solve problems involving comic sections (Parabola, Ellipse, and Hyperbola).  .  Exam One,p

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

optimization and curve sketching. 
 and apply it to 

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

compute volumes of revolution. 
rem of Calculus 
n. Exam 2, Final

4. Apply the analytic geometry of conic sections to solve word problems. s. Exam one
5. Express geometric quantities using vectors and their standard operations in 2 and 3

dimensions.  
ometric quantities u
.  Exam one, Final

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

J Textbook and 
other Instructional 

Material and 
Resources 

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 

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

L Grading Scale, 
Grading 

Distribution, and 
Due Dates 

Grading Distribution: 

Assessment Weight Due Date 
Quizzes 15% TBA 
Exam I 25%    (@1 : 0)      13
Exam II 25%  (@1 : 0)    
Final Exam 35% TBA 
Total 100% 

Grading Scale 

Letter GPA Percentage 
A 4.0 92-100
A- 3.7 88-91.99
B+ 3.3 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

M Explanation of 
Assessments 

Quizzes: There will be in-class quizzes.

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

Final Exam: Final examination will be comprehensive. The date and time of the final
exam is also given in this syllabus.

N Student Academic 
Integrity Code 

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

Remarks and Rules: Quizzes will be pre-announced at least one lecture in advance.No make-up quizzes will be given.  However the lowest quiz will not be counted toward your finalgrade.
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 COURSE SYLLABUS 

SCHEDULE 

CHAPTER

 

 

 

Final Exam 
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2 Academic Integrity Measures



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 I 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 I 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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3 Section : Instructor Teaching
Material-Handouts
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4.8 Solution for EXAM II
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to be parallel a = 6. 
However, since they share a 
point/ they are co-planar / so 
no values of a exists where 
P_1 || P_2
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5 Section : Assessment Tools-Quizzes
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5.1 Quiz 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

9 + (x+3)2

4 = 1
(i) Roughly, sketch such ellipse.

(ii) Find the center c

(iii) Find the ellipse constant k.

(iv) Find the foci, F1, F2

(v) Find all vertices.

(vi) Given that Q = (x1, y1) is a point on the ellipse and |QF1| = 2. Find |QF2|.

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 Quiz 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(x+ 2) = (y − 4)2

(i) Roughly, sketch such Parabola.

(ii) Find the vertex, V

(iii) Find the focus, F .

(iv) Find the equation of the directrix line.

(v) Given that Q = (−6, y1) is a point on the parabola. Find |QF |. (Think: it is not difficult!!)

QUESTION 2. Giveny = x2 − 10x+ 20
(i) Rewrite the equation of the parabola in the standard form and sketch (roughly).

(ii) 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 Quiz III



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)

consider the hyperbola (x−2)2

4 − (y−1)2

12 = 1
(i) Roughly, sketch such hyperbola.

(ii) Find the center c

(iii) Find the hyper-constant k.

(iv) Find the foci, F1, F2

(v) Find all vertices.

(vi) Given that Q = (x1, y1) is a point on the hyperbola and |QF1| = 3. Find |QF2|.

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 Quiz 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 ProjVW .

QUESTION 2. Let V =< 3, 4 > and W =< −1, 4 >. Find |ProjwV | (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)

QUESTION 4. Let L1 : x = t+2; y = −2t+1; z = −t+4; t ∈ R and L2 : x = −3w+13; y = 2w−9; z = 3w−7;w ∈ R.
If L1 intersects L2, then find the intersection point.

Is L1 perpendicular to L2?

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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5.5 Quiz 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 Q1 = (−2, 1, 3), Q2 = (4, 2, 4), Q3 =
(0, 5, 5).

QUESTION 2. Given P : −2x+ 6y + z = 2 is an equation of a plane.
i) 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, z = −9t− 2, (t ∈ 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 Quiz VI



Name—————————————–, ID ———————–

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

Quiz Six, MTH 111 , Fall 2020

Ayman Badawi

QUESTION 1. P1 : −2x+ 4y + 3z = 6 and P2 : x− y + 2z = 4 intersect at a line L find a parametric equations of L.

Is P1 perpendicular to P2?

QUESTION 2. Given Q = (1, 2, 4) is not on the line L : x = t+ 1, y = −2t+ 3, z = 2t+ 5 and Q is not on the plane
P : 2x+ y + z = 42

i) Find |QL|

ii) Find |QP |

QUESTION 3. i) Let y = 2x3 +
5
√
x3 + 10. Find y′.

ii) Let
2x+4
x5 . Find 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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6.1 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) = (x+ 3)2

(i) Roughly, sketch such Parabola.

(ii) Find the vertex, V

(iii) Find the focus, F .

(iv) Find the equation of the directrix line.

(v) Given that Q = (x1,−16) is a point on the parabola. Find |QF |. (Think: it is not difficult!!)

QUESTION 2. Given 2y = x2 + 6x+ 13
(i) Rewrite the equation of the parabola in the standard form and sketch (roughly).

(ii) Find the Focus F .

(iii) Find the equation of the directrix line.
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2 Ayman Badawi

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

16 + (y−1)2

25 = 1
(i) Roughly, sketch such ellipse.

(ii) Find the center c

(iii) Find the ellipse constant k.

(iv) Find the foci, F1, F2

(v) Find all vertices.

(vi) Given that Q = (x1, y1) is a point on the ellipse and |QF1| = 7. Find |QF2|.

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., F1, F2) of the ellipse

(ii) Find the equation of the ellipse.
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Exam One, MTH 111 , Fall 2020 3

QUESTION 5. consider the hyperbola (y+1)2

9 − (x−3)2

16 = 1

(i) Roughly, sketch such hyperbola.

(ii) Find the hyper-constant k.

(iii) Find the foci, F1, F2

(iv) Find all vertices.

QUESTION 6. For each of the below figures, draw ProjWV .
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4 Ayman Badawi

QUESTION 7. Let L1 : x = 4t + 2; y = −2t + 1; z = t + 4; t ∈ R and L2 : x = −2w + 12; y = −2w − 1; z =
4w + 2;w ∈ R. If L1 intersects L2, then find the intersection point.

Is L1 perpendicular to L2? (explain)

Find the symmetric equation of the line L1 (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 L1 : x = 3t + 2; y = 2t + 1; z = 3t + 4; t ∈ R and L2 : x = −6w + 14; y = −4w + 9; z =
−6w + 16;w ∈ R. Is L1 || L2?

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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6.2 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 : x = −2t + 8, y = t − 1, z = t + 3 lie entirely inside the plane

x+ 2y + z = 12? If not, does it intersect the plane? If yes, then find the intersection point.

(ii) (3 points) Find the value a so that the plane P1 : 2x+y+3z = 4 is perpendicular to the plane P2 : 4x+6y+az = 8.

(iii) (4 points) For what values of a, b is the plane P1 : 2x + y + 3z = 4 parallel to the plane P2 : 4x + 2y + az = b?
(i.e., P1 does not intersect P2).

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

(v) (6 points) The two planes P1 : x+ 4y+ z = 10 and P2 : −x+ 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 : 5x+ 7y − 3z = 19? explain

(vii) (4 points) Find the distance between the point Q = (1, 2, 4) and the line L : x = t+3, y = −2t+1, z = 2t+4(t >=
0)

QUESTION 2. (10 points) Let f(x) = x3 − 6x2 − 15x+ 10.

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

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

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

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

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

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

(i) y =
√

3x+ 2 + 4
x7 + 10

(ii) y = e(7x+2) + 10x2 + 5
(iii) y = ln[(2x5 + 8x2 − 3x)/(2x+ 7)3]

(iv) y = 10(3x6 + 5x3 + 2)7

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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6.3 Final Exam



Name—————————————–, ID ———————–

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

Final Exam, MTH 111 , Fall 2020

Ayman Badawi

Score = 66
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

 

.

(i) Find the ellipse-constant k.

(ii) Find c(the center), v1, v2, v4.

(iii) Find F2

(iv) Find the equation of the ellipse.
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Final Exam, MTH 111 , Fall 2020 3

QUESTION 3. (5 points) Stare at the below hyperbola. Then

 

(i) Find the hyperbola-constant k.

(ii) Find c(the center), F2.

(iii) Find the equation of the hyperbola.
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4 Ayman Badawi

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

 

(i) Find the focus F .

(ii) Find |FQ|.
(iii) Find the equation of the parabola.
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Final Exam, MTH 111 , Fall 2020 5

QUESTION 5. (10 points) Stare at the following pictures.
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6 Ayman Badawi

QUESTION 6. (6 points) Find y′. Do not simplify.

(i) y = (sin(3x) + 2x+ 1)5

(ii) y = ln[(5x+2)4

(3x+7)3]

(iii) y = cos(2x)e(x
2+1)

(iv) y =
√

3x+ 1 + 4
x3

QUESTION 7. (4 points)

i) Find

∫
(e2x + x)(e2x + x2 + 1)8 dx

ii) Find

∫ sin(x)−2x
cos(x)+x2+3 dx

QUESTION 8. (6 points) Consider the points: Q1 = (2, 1, 0), Q2(4, 2, 0), Q3 = (−8, 3, 10).

(i) Find the area of the triangle Q1Q2Q3.

(ii) Find the equation of the plane that passes through Q1, Q2, and Q3.

QUESTION 9. (10 points)
i) If the line L : x = at + 2, y = 4t + a, z = −t + b lies entirely inside the plane x + 2y + 3z = 13, then find the

values of a and b.
ii) The Plane P1 : x+2y− z = 10 intersects the plane P2 : −x− y+ z = −7 in a line L. Find a parametric equations

of L.
iii) Let P2 as in (ii). Find the distance between Q = (1, 4,−20) and P2.
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QUESTION 10. (6 points) Stare at the following graph off ′(x). Then answer the following.
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