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Chapter 1

Factoring Polynomials

(1)

@ Factor
1022 + 11z — 6

Hint: See how we can get 11 from —6 - 10.

1022 + 11z — 6 — (10:132 + 15x) + (—4z — 6)

get terms in paranthesis same

5x(2x 4+ 3) — 2(2z + 3)
(5z —2) - (2z + 3)
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Chapter 1

Factoring Polynomials

623 + 922 — 60z

623 + 922 — 60z = 3z (2x2 4+ 3z — 20)

= 3z | 222 =52 + 8z —20
N———

=3z
= 3x(z(2x — 5) + 4(2z — 5))
=3z ((x (22 —5))

@ So, our solutions are x =0, x = %, and x = —4.
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Chapter 1

Factoring Polynomials

(3)

@ Factor
2° + 42° — 9 — 36

23+ 42? — 92 — 36 = 2%(x +4) — 9(z + 4)
= (2 +9)- (z +4)
=(@+3) - (z—-3) - (x+4)

@. So, our solutions are x = 3, x = —3, and z = —4.

@ Notice, here we factored the terms separately. This process
is all about writing the polynomial in an “easier” form.
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Simplification

@. Simplify
x2—2m—8;w—4
2-9 T x+3
@ Notice, 22 —9 = (z+3) - (z — 3) and
2?2 —2x — 8= (z—4)- (v +2), so we have
(z—4)-(
(z+3)-(

X
x
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@ Simplify
1

z+h
h
The trick here is to match the denominators:

1 T x4+ h
h \z(@+h) z(z+h)

8=
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@ Simplify

EN|

z2—4
Split the numerator and denominator to make things
clearer, noting dividing in denom is same as multiplying in
numerator and (z — 2) - (v +2) = 22 — 4:

3(r+2)—4(xr—2) 22-4
22— 4 T
—x+ 14
7
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@ Simplify
=29

vVr+11 -4

The trick here is to rationalize the denominator, i.e.
multiply by the denominator but flip the - to a +, so as to
cancel terms when squaring!

z—5 <\/90+11+4>

Vi+tll—-4 \Vzrii+4
C(@—5) (VT FII+4)
N r+11—16

=+vzr+11+4
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Chapter 1

True or False

@. Is the following equality true?

Vi +yt=x+y

@ No. For example, let z = 2,y = 3. Then /x2 + y2 = /13,
but x + y = 5, so they are not equal. Additionally, note
after squaring both sides, we have

(x+y)* =2+ > + 20y # 2> +

so the two are not equal.
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Week 1:

Question 1

@ Graph the function f(xz) = y/z. Then graph the function
g(z) = 1\/z +2 — 2 using transformations. List the
transformations and give the domain and range of g(z).
Make sure you label your graph.

@ See the figure (??) on next page: The domain for f(x) is
(0, 00), the range is [0, 00), the domain of g(x) is (-2, c0)
and the range is [—2, 00).

10/20



Chapter 1

Week 1:

Question 1
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e Week 1:
' ' Question 2

>

4r2—1

@ Find the function g(r) = 5= when r = —x. Explain why

this shows that g(r) is an even function.

@ Here we plug in —x where ever we see r. The tricky part is
to keep an eye on the negative sign. For this reason, its
suggested to write r = (—x). Lets plug in and see what we
get:

= 4(—z)% —1
g( ) - (—$)2
_ 42?1

2

This is an even function because h(x) = h(—r) (just calling

x r here.)
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Week 1:

Question 3

@ Find and simplify the difference quotient of the function
f(x) = —2? 4+ 22 — 1. The difference quotient is

flz+h) - f(x)
h

@ We know f(z), but we need to calculate f(x 4 h). Let’s do
it.

fx+h)=—(x+h)?*+2@x+h) -1
=22 —h?—2ch+2x+2h—1
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Week 1:

Question 3

Then, we have that the difference quotient is
Fx+h) — f(z) —x2—h2—2a:h+2:c+2h—1—(—x2+2x—1>
- n

distribute the negative sign, and combine terms of same order

 —22577 — h? + —2hx + 2h4+22—2F—L+FT
B h

=W — a2
B K
~[Ch=2s+7]
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Week 1:

Question 4: part a

@ The function h(t) = —4t? + 8t + 32 models the height, h, of
a thrown ball after ¢ seconds.

@. We find the y-intercept by setting time, ¢, equal to 0.
Therefore the intercept is 32, which we interpret as the
height you throw the ball from.
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Week 1:

Question 4: part a
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1 Week 1:

' ’ Question 4: part b

)

)

<>
Find the interval of time where the ball’s height is
decreasing.
There are multiple ways to do this. For one, we can plot
and see where the maximum of the function is and find the
time where this occurs. See figure(1).

Using calculus, you can find the derivative of h(t) with
respect to time, and then see when that is negative.
dh
W)= —=-8t+8
t)=5 +

which is negative when ¢ > 1. Therefore, after 1 second the
height decreases.

However, looking at the plot, 1, is probably more in line
with what we’ve just learned. There, we can see the

interval the ball is decreasing is ¢ in [1,4].
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Week 1:

Question 4: part b

—4t% + 8t + 32

2 1 1 2 3 4

Figure: Figure 2 week 1 19/20
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1 Week 1:

EP Question 4c

")

")

<>
What is the domain and range of this function in the
context of the problem?
The domain we can think of as the ¢ values, the time the
ball is thrown. We start at 0. Similarly, we do not have
negative distance, the ground is 0. Therefore, the maximum
number of time is the time at which the ball reaches the
ground which is at t = 4. We can find this by factoring the
equation:

42 18t +32 = —4(t2—2t—8> ~0
= —4((-a)+ (2t —8)) =0
= At 2)(t—4) =0

So our two solutions are at t = —2 and t = 4, but our
domain tells us ¢ > 0. So the maximum time is ¢t = 4, 20/20
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