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Week 1: Welcome to the Course and Introduction to Functions
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1" A29: Week 1 Winter 2025

Functions: OpenStax §1: Functions and Graphs

A function consists of a set of inputs, outputs, and a rule for associating inputs to outputs. The
valid inputs are the domain of the function, and the valid outputs are the range. :

L e -—

e Inputs: Students. Outputs: Numbers. Rule: Every student has a student number.

e Inputs: Students. Outputs: Numbers. Rule: Every student has a height.
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) Input@Outputs@Rule. To the number x assign z2. R = V(e 0\\ N M

Do you think that Height = 10 moters is in the range of students’ heights?
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MAT A29: Week 1 Winter 2025

Is —1 in the domain of the function f(z) = z2?
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Is —1 in the range of the function f(z) = z??
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MAT A29: Week 1 Winter 2025

- Remark: Ways of Thinking of Things

In mathematics, it is often helpful to have multiple ways of thinking about the same thing. Some
ways of thinking about things work better for some people.

Functions as Black Boxes

| | | ; |
nput___ Function |— Gutput
X f(x)
, \l ' > B XQ\ i a’/ OpenStax §1.1 Figure 1.2

Functions as Mappings
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Domain Range
We can also present this data as a table of values:
z |1]2]3]4
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MAT A29: Week 1  Winter 2025

If we zoom in very close on any/ “nice” graph, we get a line.

/ i
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Lints anv't

Open up Desmos, and type in a function. Zoom in on any point, and it’ll eventually become a line. J

What do we mean by a nice function? What are the ingredients of such a function?
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MAT A29: Week 1

m= %\ory@

e m and b are some numbers.

A linear function is y = mz

The z-intercept is where y = 0 and the y-intercept is where z = 0. \O \/‘ = V\\U\( J/W\’

N

Which of the following lines has z-intercept = 2 and y-intercept y =47
Al y=2+4 = = Y = e owns
2. y=4x -2 = \é gl

y=dzc+2 —=>

'*4. y=—-2zx+4 \%9,
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Winter 2025

% Activity: Micro-Assignment:

Find an equation of the form y = mz + b with
z-intercept x = —3 and y-intercept y = 12.

5 min
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MAT A29: Week 1 Winter 2025

The slope of a line L through points (2o, yo) and (z1,y1) is: b 'De ,\, 0\/ “‘U( N

_ =t Ay C\/\“’\V‘
Ty gy AE

where: Ay = yo — y1 = “rise” and Az = 29 — z; = “run”.

# Activity: Discuss: 3 min

Which line has the greatest slope? Which line has the smallest y-intercept?
Sort the lines according to (i)<their slope, and (ii) their y-intercept.
Which lines are increasing? Which are decrea,smg'?
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MAT A29: Week 1 Winter 2025

Find the equation of a line y = mz + b passing through the point (2,9) with slope m = —3.
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MAT A29: Week 1 Winter 2025

, / N\
% Activity: Class Discussion:( 2 min |
{ What are some other possible domains and ranges of lines? & /
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" MAT A29: Week 1 Winter 2025

An interval is a collection of numbers defined inequalities: <, >, <, >.
For example,

s {z2lca<s2}={,2
o {z:7<z<4}=[nm4)
o {z:2<1}=(-00,1)

o {z:-3<z}=][-3,00)

We use E)rackets for ,$ inequalities, and (brackets for «inequalities.
Similarly, we use ] brackets for > inequalities, and ) brackets for > inequalities.

The real numbers are (—o00,00) = R. & (2a \5’/ = R

—

Which of the following intervals represents: {z : z < —2}7

1. (—2,00)
2 (_09’___2)
”\ (—o0, 2D
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Winter 2025

What are the domain and range df f(z) = z?
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MAT A29: Week 1 Winter 2025

Remark: Writing matters.

In this class, I will heavily emphasize writing out full solutions. This is (probably) quite different

from your experience in highschool where only the final answer is graded. We’re doing this because

written communication is a highly valuable skill. (Everyone wants good communication!)
———— e ——

Let’s write out a full solution for: “Find the domain and range of f(z) = 2* +4.”
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ht'tsh: //www.reddit . com/r/UTSC/comnent s/1fpdfpl/how_much_work_do_i_need_to_show_for_a_single_math/
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MAT A29: Week 1 Winter 2025

Given two functions f(z) and g(z) one can compose them:
flg(z)) = (fog)(x) = “Tofgofx”  g(f(z)) = (g0 f)(z)

This is operation is very important later in the course when we study theéha,in ruy

Write out the composition (f o g)(z) and (g o f)(z) for f(z) = /= and g(z) @

(10 = 5o M (1210 = 4(f00)
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MAT A29: Week 1 Winter 2025

How does the composition g(z) = sin(2z) modify the graph of y = sin(z)?
Highlight any key points in both graphs.

Do covmposion € o (0= sin(26) = £(L0)
Foe £ ) rmd (k) £ 9
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MAT A29: Week 1 Winter 2025

/[ A\
% Activity: Micro-Assignment: |5 min |
What are the domain and range of f(z) = v/z — 67 i g
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MAT A29: Week 1 Winter 2025

What is the domain of f(z) = 157
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What is the range of f(z) = 127
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MAT A29: Week 1 Winter 2025

A piecewise function has different equations for different parts of its domain.

.

Sketch the function:
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[ N
% Activity: Class Discussion:\ 3 min )

What can you say about this piecewise graph using the material we learned this week?

=\ m\ﬁ
0 A
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MAT A29: Week 1 Winter 2025

A femur (or thighbone) is a bone in yourdeg. It is essentially a long thin tube filled with marrow. It has
outer radius R and inner radius  where/R > r > 0/ The density of bone is approximately 1.8g/cm® and
marrow is approximately 1g/cm®. A medically significant ratio of a bone is: k = R/r. Suppose that a femur
has length L > 0 in centimeters. (Adapted from Starr, Cecie, A. Evers Christine, and Starr Lisa. Biology:
concepts & applications. Cengage Learning, 2018.)

1. Sketch a diagram of a femur (as a long thin tube) and label it with R, r, and L.
2. What are the possible values of k?

3. Express the mass m(k) of the femur as a function of k.

4. What is the domain of m(k)? What is the range m(k)?

5. The following question is not a math question, it requires some thinking about biology:
If an elderly person falls, do they want k ~ 1 or k ~ 107

BTN et M
T Gl watls OXE Xy XW«? Wt UJ“

oS W20 YNot =
e ot Q77

g’ . N
Cad

L

. "“\© Parker Glynn-Adey 2023

[ oy ‘LL\ + (0%

o




= WS \?g\)v\tﬁow S

- L | (kD |

NOSV\(}L )(\,x(/\\( \L‘7\ O\LLO\(&\V\% ' @(N\[\@
A el X\&Vb{)\l\f\m\\f\ ()R( N o 9\%7\7%(1@3.
© WMM& \/Wzi - Gpeallest

Mo Towdp
Qﬂ%‘i\\h\"' NPAT PACRTRULER . R
d W
v =170 N
RV SENS
)= L |V
S L)\




