MAT A29: Week 2 Winter 2025
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Analyze the following graph using the notion of limits.
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MAT A29: Week 2 - d Winter 2025

, [ \
% Activity: Check-In:| 5 min )

-

Please answer the following on a sheet of paper.
1. How is first year going?
2. How do you feel about this course?
3. What is something that you want to know?

Parker will walk around the room and chat with people.
Hand in your paper when you're done.

Summary of Week 2
o Polynomials: leading coefficients, degree
¢ Even and odd symmetry
& Composition

o Limits
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MAT A29: Week 2 Winter 2025

Week 2: Polynomials NON\U/

A polynomial is a function of the form:
\/anb \ el
ot

The degree d of a polynomial is the highest power in it=— ‘/\
The number in front of the highest power is the leading coefficient.—= An

Nt

A=L ApL=9) A= O Ap=0O-

Write out the coefficients of:
m 2z + 922 + 0z + 0.
The end behaviour of f(z) is what f(z) does when z gets very large (z — o) - N ( )( —> - 00)
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MAT A29: Week 2 Winter 2025

o~

y.‘t f(x) @ 12x + 18
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l Describe the end behaviour of the functions above. /r P\\Qv ’
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MAT A29: Week 2 Winter 2025

Using the words “DEGREE d” and “LEADING COEFFICIENT a” make a short paragraph which describes the

end behaviour of polynomials of even degree.
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MAT A29: Week 2 Winter 2025

A N

(£ Activity: Micro-Assignment:|5 min )
Y 7

Use the words
¢ DEGREE d

» LEADING COEFFICIENT a

to make a short paragraph explaining the end behaviour of polynomials of odd degree.
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MAT A29: Week 2 Winter 2025

A graph has even symmetry if f(z) = f(~z). It has odd symmetry if flz) = —f(—=).

The functions f(z) = 22, 2%, 25 have even symmetry. f?‘(‘ﬂ = \[:L =) f(’(‘lx) < X'(’ "‘): (-¥)* —‘-70'
The functions f(z) = =, 2%, 2° have odd symmetry. H )= *’5 =5 H, ch(._ \AS:' - \I?: I &(ﬁ )
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Why are these called even and odd symmetries?
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AT A29: Week 2

Winter 2025

AN

% Activity: Make Some Examples:| 5 min ) |

‘Even
Yes | No

N
Whenever we meet two similar mathematical properties, it is important to investigate how they are relat(é
by finding examples. Find an example of f (x) for each box.

On the unit circle 22 + y? = 1 we have:

e e

(B9 = (cos(ﬁ),sil\{(e)) = (cos(—0), —sin(—0))
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OpenStax §1.3 Fig 1.31
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MAT A29: Week 2 Winter 2025

1
Graph it in Desmos. Notice that the graph is contained in R = (0, §] . How do we explain this?
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MAT A29: Week 2

Winter 2025

Remark: An Important Observation

Look at the following pair of solutions to the problem.

Find the domain of f(z) = oSk

What do you notice about the ratio of words to symbols?
Who do you think would score a higher mark?
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MAT A29: Week 2 Winter 2025

Write the domain and range of the function.
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MAT A29: Week 2 Winter 2025

: L .
% Activity: Solo Work.(z min |
v =N /

Sketch the function:
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MAT A29: Week 2 Winter 2025

Remark: Three Similar Problems

One of the “super powers” of mathematics is its ability to explain multiple phenomena using the same
language. This is unifying process is called abstraction or generalization.
generalzaty
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MAT A29: Week 2 Winter 2025

If f(z) gets closer to L as x gets closer to a then al;llﬁ fleb=1.

We say that “the limit of f(z) as = approaches a is L”.
What is the limit of f(z) as = approaches 77
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MAT A29: Week 2 Winter 2025

sin(z) b
&

Compute the limit h_r&) y inspecting the graph on Desmos.
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MAT A29: Week 2 Winter 2025

72 —1

Compute the limit lim :
=1l z—1
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MAT A29: Week 2

Every number ¢ has two sides:
the left side of ¢t which we write ¢t~ and the right side of ¢ which we write ¢*.

The left_hand limit is lintl f(z) = L if f(z) approaches L when z < t.
Tt
The right hand limit is ]j1§1+ f(z) = L if f(z) approaches L when = > t.
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MAT A29: Week 2 Winter 2025

1 limiei=¢
T—a

2. If n is a non-negative integer, then :lJP)%, ol =g,
3. lim f(z) + () = lim f(2) + lim g(z)
4 Jim f(2) -~ 9(o) = i £(s) ~ lim o(o) .
O
5. lim f(z) x g(z) = lim f(z) x lim g(z) \,k@/a
T—a T—0 T—a >§ \.JLK (y\
6. If lim g(x) # 0, then lim f(z)/g(z) = lim f(z)/ @ & o Y
r—a r—a T—a /('& " /’7
; % 1N
7. If f(z) = g(z) for x # a, then }g(llf(z) — r%lgig( %

Note: You will be provided these laws on the term tes

o

Calculate and justify the following limit using the limit%

lim 22 -3z +7 o \ 'Z\ _\—,} - 2
z—1 z+1 : = | \ ?/

Note: This is long and boring, but we need to do it.
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MAT A29: Week 2 Winter 2025

If f(x) does not get close to any number L as z approaches a then the limit 11._131 f(z) does not exist (DNE).
T—a

Alternatively, the limit is not well defined.

e Why do we say “does not exist”?
We say this because there is no value L that the function gets close to.

The value L is the thing which does not exist.

o Why do we say “the limit is not well-defined”?
We say this because the notation lil>n f(z) is ambiguous if:
T—a

1im+ (z) # lim f(z)

e These two terms are equivalent.
You probable heard “DNE” in highschool
Parker might say “is not well-defined”.
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