MAT A29: Week 2 Winter 2025

Week 2: Polynomials N'ON\W
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The degree d of a polynomial is the highest power in it=— ‘/\
The number in front of the highest power is the leading coefficient.e= ¢ W

Ar=L A=%D A= O Ap< O

‘Write out the coefficients of:
f(z) = 223 + 922 k= 223 + 922 4 0z 4+ 0.
|

The end behaviour of f(z) is what f(z) does when z gets very large (z — 00). N ( )(_a - 00)
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| Describe the end behaviour of the functions above. s R\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

% Activity: Micro-Assignment:(S min\)

Use the words \’ /

¢ DEGREE d

® LEADING COEFFICIENT a
® @E T — 00 RNO

o @z — —oco G

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 f(z) = —f(—xz).

The functions f(z) = 22, z*, 25 have even symmetry. g(*j 7 &(‘I\) g'( '*)- (" *)1 ——7(
The functions f(z) = z, z3, z° have odd symmetry. H )= * = H \q ( 7()3- &(ﬁ )

Why are these called even and odd symmetries?
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£ AN

# Activity: Make Some Examples: 5 min |

Yes

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

Even

No

0dd Yes

No

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

w

(@) = (cos(@),si;a(O)) = (cos(—0), —sin(—0))
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MAT A29: Week 2 Winter 2025

1t
Write the function f(z) = 2253 ¥ composition (a o bo ¢)(z) for three functions: a(z),b(z), c(z).
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MAT A29: Week 2 Winter 2025

1
Graph it in Desmos. Notice that the graph is contained in R = ( 5] How do we explain this?
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MAT A29: Week 2
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Remark: An Important Observation

Look at the following pair of solutions to the problem.

3

Find the domain of f(z) = Faa

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

/[ AN
% Activity: Solo Work:(2 min |
Sketch the function: > il “"\-" ]
Z T <1
M= zn1)
What do you notice about the values of f(z) near z =17
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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.
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MAT A29: Week 2 Winter 2025

If f(z) gets closer to L as z gets closer to a then 9151_13% Flzi=1.
We say that “the limit of f(z) as z approaches a is L”.

What is the limit of f(z) as z approaches 7?7
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MAT A29: Week 2 Winter 2025 1

Compute the limit hl% smx(a;) by inspecting the graph on Desmos.
T
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MAT A29: Week 2 Winter 2025

g =1

Compute the limit lim s
z—1 z—1
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Every number ¢ has two sides:

the left side of ¢ which we write t~ and the right side of ¢+ which we write ¢*.

The left hand limit is 1ir£1 f(z) = L if f(z) approaches L when z < t.
T
The right hand limit is liril+ f(z) = L if f(z) approaches L when z > t.
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