
Teacher: CORE 

ENGINEERING 

w/MATLAB Year:   2017-18
Course: Engineering 

w/MATLAB Month:   All Months

S Starting with MATLAB

e

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

p How do I use and access 

the command window?

Open and navigate 

different windows in 

MATLAB

MATLAB 2.4.11.B-Connections ~ Use statements, 

converses, inverses, and contrapositives to 

construct valid arguments or to validate 

arguments.

t How do you assign and 

use scalar varables?

Write simple programs in 

MATLAB 

Command 

Window

2.5.11.A-Problem Solving ~ Develop a plan to 

analyze a problem, identify the information 

needed to solve the problem, carry out the plan, 

check whether an answer makes sense, and 

explain how the problem was solved in grade 

appropriate contexts.

e How do I use Script 

Files? 

Scalar Variables 2.5.11.B-Communication ~ Use symbols, 

mathematical terminology, standard notation, 

mathematical rules, graphing and other types of 

mathematical representations to communicate 

observations, predictions, concepts, procedures, 

generalizations, ideas, and results. 

m Script Files 

b Arrays and matrices Egr 140 Assignment #2

e

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

r How do I create a One-

Dimensional Array?

Students will able to 

create One-Dimensional 

Array

Array 2.4.11.B-Connections ~ Use statements, 

converses, inverses, and contrapositives to 

construct valid arguments or to validate 

arguments.

How do you create a 

Matrix (Two-

dimensional array)

Students will able to 

create Two-Dimensional 

Array

Marix 2.5.11.A-Problem Solving ~ Develop a plan to 

analyze a problem, identify the information 

needed to solve the problem, carry out the plan, 

check whether an answer makes sense, and 

explain how the problem was solved in grade 

appropriate contexts.

Introduce and use 

MATLAB for simple 

programs 

EGR 140 

Assignment 

#1   Test 

1=EGR quiz 1

Students will solve 

problems by writing 

programs in MATLAB 

using array, matrix 

and strings 

EGR 

Assignment 

#2                

Static 

Problem set 1



How do you address 

arrays and matrices?

Students address arrays 

and matrices

Vector 2.5.11.B-Communication ~ Use symbols, 

mathematical terminology, standard notation, 

mathematical rules, graphing and other types of 

mathematical representations to communicate 

observations, predictions, concepts, procedures, 

generalizations, ideas, and results. 

How do you work with 

strings? 

students will be able to 

munipulate string 

String 

O Adding Vectors Static problems

c

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

t How do brake vectors 

down to thier x and y 

components?

Students will be able to 

break down vectors.

2.3.11.C-Calculations ~ Use properties of 

geometric figures and measurement formulas to 

solve for a missing quantity (e.g., the measure of 

a specific angle created by parallel lines and a 

transversal).

o How do you add 

component vectors? 

Students will be able to 

add component vectors. 

2.10.11.B-Trigonometric Functions ~ Graph 

periodic and circular functions; describe 

properties of the graphs. 

b

e

r

N Mathmatical Operations 

with Arrays and Script 

Files

o

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

v How do you add and 

subtract arrays?

Students will be able to 

add and subtract arrays.

Marix 2.5.11.B-Communication ~ Use symbols, 

mathematical terminology, standard notation, 

mathematical rules, graphing and other types of 

mathematical representations to communicate 

observations, predictions, concepts, procedures, 

generalizations, ideas, and results.

e How do you multiple 

arrays?

Students will be able 

to multiple arrays.

Array  2.6.11.A-Collection of Data ~ Design and conduct 

an experiment using random sampling.

Students will solve 

problems by writing 

programs in MATLAB 

using array, matrix 

and strings 

EGR 

Assignment 

#2                

Static 

Problem set 1

Students will solve 

problems adding 

vectors. 

Test 2 EGR 

Quiz2

Students will solve 

problems by writing 

programs in MATLAB 

using arrays 

Statics Test: 

Equilibrium of 

a point



m How do you 

divide arrays?

Students will be able to 

multiple arrays.

2.6.11.C-Numerical Summaries ~ Select or 

calculate the appropriate measure of central 

tendency, calculate and apply the interquartile 

range for one-variable data, and construct a line 

of best fit and calculate its equation for two-

variable data. 

b How do you do element 

by element operations 

on arrays?

Students will be able to 

divide arrays.

e How do you use built in 

functions to analze 

arrays? 

Students will be able to 

munipulate arrays 

element by element.

r Students will be able to 

use built in functions to 

analze arrays. 

Two Dimensional Plots

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

How do you use plot 

command?

Students will be able to 

use the plot command

How do you plot 

multiple graphs?

Students will be able to 

plot multiple graphs

How do you plot using 

error bars, special 

graphs, and 

histograms? 

Students will be able to 

make histographs. 

D Equilibrium of a Particle 

~

Equilibrium of a 

Particle

e

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

c How do you draw a free-

body diagram?

Students will be able to 

draw free-body diagrams

e How do you some forces 

in different directions?

Students will be able to 

sum forces in different 

directions

m How do you solve a 

system two linear 

equations? 

Students will be able to 

solve for two unknowns. 

b

e

r

Students will solve 

problems by writing 

programs in MATLAB 

using arrays 

Statics Test: 

Equilibrium of 

a point

3.2.P.B1.a-Differentiate among translational 

motion, simple harmonic motion, and rotational 

motion in terms of position, velocity, and 

acceleration. 

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 

MATLAB test 

3= EGR Quiz 3

2.6.11.E-Interpretation of Data ~ Make 

predictions based on lines of best fit or draw 

conclusions on the value of a variable in a 

population based on the results of a sample. 

Students will solve 

force systems using 

free-body diagrams. 

Project: 

program that 

solve 

Equilibrium of 

a point



J Programming in 

MATLAB

a

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

n How do you write 

conditional statements?

Students will be able to 

write conditional 

statements.

2.5.11.B-Communication ~ Use symbols, 

mathematical terminology, standard notation, 

mathematical rules, graphing and other types of 

mathematical representations to communicate 

observations, predictions, concepts, procedures, 

generalizations, ideas, and results.

u How do you write for 

Loops?

Students will be able to 

create loops.

2.6.11.C-Numerical Summaries ~ Select or 

calculate the appropriate measure of central 

tendency, calculate and apply the interquartile 

range for one-variable data, and construct a line 

of best fit and calculate its equation for two-

variable data. 

a How do you write while 

loops? 

Students will be able to 

create while loops. 

r User-defined function

y

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

How do you create a 

function file?

Students will be able to 

create a function file.

2.8.11.B-Algebraic Manipulations ~ Evaluate and 

simplify algebraic expressions and solve and 

graph linear, quadratic, exponential, and 

logarithmic equations and inequalities, and solve 

and graph systems of equations and inequalities.

How are function file 

structured?

Students will be able to 

properly structure a 

function file.

2.8.11.D-Functions ~ Demonstrate an 

understanding and apply properties of functions 

(domain, range, inverses) and characteristics of 

families of functions (linear, polynomial, rational, 

trigonometric, exponential, logarithmic).

What is the difference 

between local and 

global variables?

Students will be able to 

use local and global 

variables correctly. 

2.8.11.E-Modeling ~ Use combinations of symbols 

and numbers to create expressions, equations, 

and inequalities in two or more variables, systems 

of equations and inequalities, and functional 

relationships that model problem situations. 

How do you use a user-

defined function? 

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 

Statics 

project: write 

program that 

solves Rigid 

Bodies

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 

Statics Test: 

Rigid Bodies



F Moments or Torques

e

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

b How do you calculate a 

moment?

r How are moments sum 

at a particular point?

u How is the moment 

equation used to solve 

for a force? 

a

r

y

M Polynomials, 

interpolation, curve 

fitting statistics

a

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

r How do you solve 

polynomials using 

MATLAB?

Student wil be able to 

solve polynomials using 

MATLAB.

2.6.11.E-Interpretation of Data ~ Make 

predictions based on lines of best fit or draw 

conclusions on the value of a variable in a 

population based on the results of a sample.

c How do you curve fit 

using MATLAB?

Students will be able to fit 

curves using MATLAB 

functions.

2.6.11.C-Numerical Summaries ~ Select or 

calculate the appropriate measure of central 

tendency, calculate and apply the interquartile 

range for one-variable data, and construct a line 

of best fit and calculate its equation for two-

variable data. 

h How do you do 

interpolation? 

Students will be able to do 

interpolation using 

MATLAB. 

Numerical Analysis

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

How solve equations 

using numerical analysis 

on MATLAB?

Students will be able to 

solve equations using 

numerical analysis on 

MATLAB. 

2.3.11.E-Relations ~ Describe how a change in the 

value of one variable in a formula affects the 

value of the measurement.

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 

MATLAB test 

5= EGR Quiz 5

3.2.P.B1.c-Relate torque and rotational inertia to 

explain rotational motion. 

Students will be 

solving static 

problems for 

moments and unkown 

forces. 

MATLAB test 

4= EGR Quiz 4

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 



How do you do 

numerical intergation 

on MATLAB?

Students will be able to do 

numerical intergration on 

MATLAB

2.6.11.C-Numerical Summaries ~ Select or 

calculate the appropriate measure of central 

tendency, calculate and apply the interquartile 

range for one-variable data, and construct a line 

of best fit and calculate its equation for two-

variable data.

How do you perform 

numerical intergration?

Students will be able to 

solve ordinary differential 

equations using MATLAB 

2.6.11.E-Interpretation of Data ~ Make 

predictions based on lines of best fit or draw 

conclusions on the value of a variable in a 

population based on the results of a sample. 

How do you solve 

ordinary differential 

equations using 

MATLAB? 

A Equilibrium of Rigid 

Body

p

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

r How are the three 

equations for 

equilibrium of a rigid 

body written?

Students will be able to 

determine the number 

and location of unknown 

forces.

3.2.12.B1.a-Analyze the principles of rotational 

motion to solve problems relating to angular 

momentum and torque.

i Where is the best 

location to take a 

moment on a rigid 

body?

Students will be able to 

write the three equations 

for equilibrium of a rigid 

body.

3.4.12.A3.a-Demonstrate how technological 

progress promotes the advancement of science, 

technology, engineering and mathematics 

(STEM). 

l How are the unknown 

forces located? 

Students will be able to 

determine the best 

location for taking a 

moment on a rigid body. 

M Symbolic Math, Three-

dimensional plots

a

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

y How do you create 

symbolic objects and 

expressions?

Students will be able use 

syblic objects and 

expressions.

3.4.12.A3.a-Demonstrate how technological 

progress promotes the advancement of science, 

technology, engineering and mathematics 

(STEM).

Students will be 

solving static 

problems for 

moments and unkown 

forces. 

Rigid bodies  MATLAB 

programming 

project

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 



How do you use 

symbolic math to solve 

algebraic equations? 

Students will be able to 

use symbolic math to solve 

algebraic equations. 

3.4.12.C2.a-Apply the concept that engineering 

design is influenced by personal characteristics, 

such as creativity, resourcefulness, and the ability 

to visualize and think abstractly.

3.4.12.C3.a-Apply the concept that many 

technological problems require a multi-

disciplinary approach.

3.4.12.D2.a-Verify that engineering design is 

influenced by personal characteristics, such as 

creativity, resourcefulness, and the ability to 

visualize and think abstractly. 

J Structural Analysis

u

Essential Questions Content Knowledge and Skills Vocabulary Assessments Lessons Resources Standards

n How are the 

compressinal and tensial 

force of a truss 

calculated?

3.4.12.A3.a-Demonstrate how technological 

progress promotes the advancement of science, 

technology, engineering and mathematics 

(STEM).

e How is "the method of 

joints" used to analyize 

a truss 

3.4.12.B1.a-Analyze ethical, social, economic, and 

cultural considerations as related to the 

development, selection, and use of technologies. 

Students will solve 

problems by writing 

programs in MATLAB 

and plot the results 

Students will calculate 

the force in each 

member of a truss. 

Students will be able to 

calcculate the force is each 

member of a truss. 


