1. Solve:

- Exz7
6

Solution (BY HAND):

—X=7
6
5 I
62— x2=6(7)
eb g

- 5x=42
Y.

-5 -5
- 42

X=—
5

1. Solve:
5
- =X=7
6
Solution (BY TI-83):
First we want to move everything over to the left
side:

-§x-7:0
6

now we put the left side on Y 1 and the right side on
Y2

“y=" button

“clear” button
“negative” button

5

“divide” button

6

“x-key” button
“minus” button

7

“down arrow” button
“clear” button

0

This should look like:

Flakl Flake Flokz
“MAECDEER-T
~NzEH
~Nz=l
“Ny=
wNe=
“NE=
R
“2"% hutton
“trace” button
“down arrow” to 5:intersect and press “enter”
“enter” on First Curve
“enter” on Second Curve
since our answer looks like it is around -9, we can
enter that as the guess

1. (BY TI-83) (cont)
“negative” button

9

“enter” button

Intersection
n="B.4

V=i

Since we came up with a decimal:
«2"% button

“mode” button

“x-key” button

“math” button

“enter” button

“enter” button

which gives us our answer of

42

5

2. Solve:

x3+2x%-9x-18=0

Solution (BY HAND):
x3+2x%-9x-18=0
x?(x+2)- 9(x+2) =0
(x+2)(x*-9) =0
(x+2)(x+3)(x- =0
X+2=0 x+3=0 x-3=0

X=-2 XxX=-3 Xx=3

2. Solve:

x®+2x%-9x-18=0

Solution (BY TI1-83):

Since everything is already on the left side and zero
on theright side, we can just plug itin:
“y=" button

“clear” button

“x-key” button

“A" putton

3

“plus” button

2

“x-key” button

“x squared” button

“minus” button

9

“x-key” button

(continued on next page)
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2. (BY TI-83) (cont)
“minus” button

18

“down arrow” button
“clear” button

0

This should look like:

Flakl Flotz Flots
M ERT ISR E-TE-1

=

~Y zBE
o=l
wy=
wWe=
wWeE=

If we press “graph” button:

we seeit crossesthe x-axis at 3 places so we will
need to do the intersect method 3 times (many times
by looking at the graph, we can actually just see
what the answers are, for this problem, it looks like
it crossesat 3, -2, and —3 so those are probably our
answers) but lets do the steps:

«2"% putton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“enter” on Second Curve

Input our guess (we can guess our answers and it
doesn’t hurt, otherwise we just choose an x-value
close to the answer):

" negative”

Interseckion
H=-x | 1 1Y'=i
So x = -3 isone of our answers.

Now letsdo it again:
“«2"% putton
“trace” button
“down arrow” to 5:intersect and press “enter”
“enter” on First Curve
(continued in next column)

2. (BY TI-83) (cont)
“enter” on Second Curve
“negative” button

2
“enter

%E'ﬁ_‘tl"itttlﬁl‘l

S0 X = -2 isour second answer

erdil.

now for the last one:

“2'% hutton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“enter” on Second Curve

Intersection
n=z I 1IY=n

so X = 3 isour last answer.

NOTE: | entered 4 for the guess just to demonstrate
that you do not need to actually enter the answer but
can enter the guess.

3. Solve:

VX+9-3=x

Solution (BY HAND):

Jx+9-3=x

Jx+9 =x+3
(Vx+of = (x+3)
X+9=(x+3)(x+3)
X+9=x?+3x+3x+9
X+9=x*+6x+9
0=x*+6x+9- x-9
0= x*+5x

0=x(x+5)

(continued on next page)
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3. (BY HAND) (Cont)
0=x(x+5)

x=0 x+5=0

x=0 x=-5

When we check our answers though:
VX+9- 3=x

check: x=0

=0

it doesn't check

REMEMBER: Whenever we take both sidesto a
power, we have to check our answers. It will give
us the right ones but occasionally will give us
wrong ones.

3. Solve:

VX+9-3=x
Solution (TI-83):
We need to get everything on the left side:

VX+9-3=x
JX+9-3-x=0

then enter itin:

“y=" button

“clear” button

«2'% putton

“x squared” button
“x-key” button
“plus” button

9

“)” button

“minus” button

3

“minus” button
“x-key” button
“down arrow” button
(continued in next column)

3. (BY TI-83) (Continued)
“clear” button

0

This should look like:

Flakl Flaks Flok:
WM CEEI -3
~NzEE
~Nx=l
“Ny=
wNe=
“NE=
B
then:

“«2'% putton

“trace” button

“down arrow” to 5:intersect and press “enter
“enter” on First Curve

“enter” on Second Curve

Y=

MHE
n=n Y=n

It looks like our answer isat x = 0. We can enter 0
in as a guess but any value entered in will give us
the correct answer:

2

“enter”

Intersection
H=i V=i

So our answer isx =0

4. Solve the equation:

- 1_ 2:&
b 3
Solution: (BY HAND):

R

b 3

BE 10, 3p(-2) =30
ebg
3(-1)- 6b = b(1)

20

8o

(continued on next page)
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4. (BY HAND) (continued)

- 1)- 6b = b(l)
- 3-6b=b

4. Solve the equation:

_1 - 2= E
b 3
Solution: (BY TI-83):
We need to get everything on the left side:

_1 -2- l =0

b 3

now we can enter it in:

“y=" button

“clear” button

“negative” button

1

“divide” button

“xkey” button

“minus” button

2

“minus’ button

1

“divide” button

3

“down arrow” button

“clear” button

0

This should look like:
Flakl Flake Flakz

S 1= Ak

~N ez BE

~Nz=l

~hy=

~Ne=

~NE=

S i

Now:

«2'% pytton

“trace” button

“down arrow” to 5:intersect and press “enter”

wetry to “enter” on First Curve but it won't let us.

If you look in the lower left hand corner of your

calculator, it more than likely says x = 0. The graph

doesn’t exist at this point

4. (BY TI-83) (continued)
M=-1/n-2-1/%

ﬁ CUFYET
T=

Our graph doesn’t exist at this x-value, we need to
do “right arrow” until we see the cursor appear on
the screen:

M1=-1/H-2-1s/2

Firsk Curys?
n=1.z76E8E7 IY=-Z.116667

Now we should be able todo an “enter” on First
curve
“enter” on Second curve

Ye=n

T HE
n=1.z7658E7 1Y=0
It looks like it might be —1/3 or so, lets enter —1 as
the guess:

“negative” button

1

“enter” button

Weé.]et adecimal so letstry to change it to fraction:
«2"% button

“mode” button

“x-key” button

“math” button

“enter” button

“enter” button

“rFrac
[ |

—3CT

SO our answer isb =-3/7
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5. Solve:

5/x- 2x- 2=0
Solution (BY HAND):

5Jx- 2x- 2=0
54X = 2x +2

(5\/;)2 = (2x+ 2)?
52(Jx| = (2x+2)(2x+2)
25X = 4x% + 4x+ 4x+4
25x = 4x° +8x+4
0=4x>+8x- 25x+4
0=4x*-17x+4

Factor using the key number method:
Key number =ac = 4(4) = 16

16

P S D
M(1E) 17 15
(iE 10 b

(414) &) 0
we are looking for the middle number (17) which is
in thefirst row in the S column which means our
signswill be the same (both negative or both
positive). In thisproblem they will both be
negative:

0=4x?- 16x- 1x+ 4
0=4x(x- 4)- Ux- 4)
0=(x- 4(4x-1
X-4=0 4x-1=0

X=4 4x =1
1

X==

4

Now lets check our answers. Remember when
doing it by hand and taking both sides to a power,
we have to check our answers (we may have false
ones):

5/x- 2x- 2=0
check : x=4
5v4- 2(4)- 2=0
5(2)- 8- 2=0
10- 8- 2=0
2-2=0

0=0

(continued in next column)

5. (BY HAND) (continued)
So X = 4 checks
Now for the other answer:

5JX- 2x- 2=0
check:x21
4

5.|% . 289—19- 2=0
4 edg

2-2=0
0=0

so it checks and our answers are:

x=4,x=1
4

5. Solve:

5Jx- 2x-2=0
Solution (BY TI-83)
Everything is already on the |eft side so we can just
enteritin:

“y=" button

“clear” button

5

“2'% hutton

“x squared” button
“x-key” button

“)” button

“minus” button

2

“xkey” button
“minus” button

2

“down arrow” button
“clear” button

0

This should look like:

Flakl Flotz Flot:
W EDT CRI=20—12

~vzBH
~v =1
~Wy=
~Ne=
~WE=

W=

(continued on next page)
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5. (BY TI-83) (continued)

Now

“2"% hutton

“trace” button

“down arrow” to 5:interesect and press “enter”
“enter” on First Curve

“enter” on Second Curve

Ye=n

OUgss™
n=n

V=0
It appears we have two answers (it crosses the x-
axisin two places) so we have to do the intersect
method twice. Wewill first guess 1 (choosing an x-
value close to where the answer is:

1

“enter” button

we dget adecimal so letstry to changeit to fraction:
“2%" putton

“mode” button

“x-key” button

“math” button

“enter” button

“enter” button

“rFrac

1.4

so our first answer is

1
X==
4
but we saw that it crossed the x-axis at another place
so letsdo it again:
“2% hutton
“trace” button
“enter” on First Curve
“enter” on Second Curve
It looks like it crosses between 3 and 5 so we can
enter either one as our guess:
3
“enter

(continued in next column)

5. (BY TI-83) (continued)

Inkekseckinn
n=H ¥=0

S0 our second answer isx = 4

6. Solve:
-6+n<14
Solution:
-6+n<l14

n<1l4+6
n<20
{nin<20q

7. Solve:
bx+ 4 <5
Solution:

5x +4<5

- 5<bx+4<5
- 5-4<5x<5- 4
- 9<bx<1
-9 5x 1
i St g

5 5 5
-9 1

— < X< =
5 5

ix|—<x< E
|

8. Solve:

(x+7)(2x- 3)£0

Solution (BY HAND):

These are solved by the critical value method which
saysthat we get everything on one side and zero on
the other. Factor the left side. (both of these steps
are done on this problem). Then find the critical
values by setting each factor equal to zero and
solving:

(continued on next page)
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8. (BY HAND) (continued)

x+7=0 2x-3=0
X=-7 2x=3
2x _ 3
2 2
2
Now we set these up in the following format:
-o0 -7 32 oo

we choose test cases that fall in the threeintervals:

7 32 oo

-00 B
x=-5 | ¥=0 [ x=4

test cases

Now we plug each test case into our problem:
(x+7)(2x-3)£0

and see whether it istrue or false:
(x+7)(2x- 3 EO

check: x=-8
(-8+7)(2(-9)- 3)£0
(-D(-16- 3 £0
-D(-19£0

19£0

false

check: x=0
(0+7)(2(0)- 3)£0
(N(-39£0
-21£0

true

check: x=4
(4+7)(2(4)- 3)£0
@n@E-3)£0
@nG)Eo

55£0

false

(continued on next column)

8. (BY HAND) (continued)
which gives us:

00 7 32 oo

test cazes x=-8 | w=0 [ ==4
(True/False) FALSE TRUE FALSE
Our final answer iswhereiit is true at so:

NOTE: it islessthan or equals to since our original
problem had the equalsto onit. Andin choosing
our test cases, we could have chose any value just as
long asit fell in the intervals we defined. We could
have chose x = -9 instead of x = -8.

8. Solve:

(x+7)(2x-3)£0

Solution (BY TI-83):

Since we already have everything on the left side

and zero on the right side, we can enter it in:

“y=" button

“clear” button

“(* button

“x-key” button

“plus” button

7

“)” button

“(* button

2

“x-key” button

“minus’ button

3

“)” button

“down arrow” button

“clear” button

0

This should look like:
Flakl Flake Flokz

SYIRCRFT A C2R-30

~N ez Bl

~Na=

wWy=

wWe=

~NE=

~N =

Now we use the intersect method to find the critical

values:

(continued on next page)
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8. (BY TI-83) (continued)

“2"% hutton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“enter” on Second Curve

5

“enter”

Inkerseckion
n=ickE Y=n

Since we have decimal, we need to change it to
fraction form (if you don’t recognize it) so:
«2"% putton

“mode” button

“x-key” button

“math” button

“enter” button

“enter” button

“FFrac
[ |

S

So thisisour first critical value

NOTE: | chose 5 as the guess to demonstrate, it
doesn’t haveto bereal close to your answer. It will
find the answer that is closest to your guess
So...

“2% hutton

“trace” button

“down arrow” button to 5:intersect and “enter”
“enter” on First Curve

“enter” on Second Curve

“negative” button

Interseckion
n=-r

=0
which gives us our other critical value
(continued in next column)

8. (BY TI-83) (continued)

Our two critical values are:

x=-Zx=§
2

if we pressthe “graph” button:

Since our original problem was looking for where it
(y values) was less than or equal to zero, we seeitis
truein the following part:

so that iswhere our answer is:

-7£x£§

2
Ly |-7£ x£ 20
i 2)

9. Find the standard form of the equation of the

specified circle. Center: (-3, 3); Radius: 6«/%
Solution:
From our formulas, we have:

(x- h)?+(y-k?=r?
center : (h,k)
radius:r

soh=-3andk=3andr = 6«/3
thisisn’t so much working the problem as just
plugging it into aformula:

(x- )2 +(y- k)?=r’

(x- (-3)2 +(y- 3)* = (6vB)
(x+3)? +(y- 3? =62 (V5|
(x+3)2+(y- 3? =36(5)
(x+3)%+(y- 3? =180
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10. Evaluate the function and simplify the results.
11 .

I =x if x<-4

- 2

f-5-4x* if x3-4

a) f(-4)

b) f(0)

c)f@

d) f (- 3.9)

Solution:

To evaluate these, we need to see which interval it
fallsinto (thisisthe part that followsthe “if” in the
problem). For example, on the 1/2x, thisistrue
when x < -4 which are numbers like-8, -7, -6, -5, -
45, -4.1.

S0
a)f(-4)

falls in second category
f(-4) =-5- 4(- 4)°
f(-4) =-5- 4(16)

f(x)=

f(-4)=-5-64
f(-4)=-69
b) £ (0)

falls in second category
f(0)=-5- 40)>=-5-0=-5
o)f @

falls in second category
f()=-5-4()>=-5-4=-9
d)f(-3.9)

falls in second category
f(-3.9) =-5- 4(-3.9)* =-65.84

11. (continued)

y=2x+Db
-4=2(6)+b
- 4=12+b
b=-16

so our final answer (considering m=2 and b=-16):
y =2x- 16

11. Which shows the eguation of aline, in slope-
intercept form, that passes through the point (6, -4)
with slope 2?

Solution:

Slope intercept form looks likeey = mx + b

We are given the slope so we plug that in:
y=2Xx+b

and we are given a point (which corresponds to our
x and y values) so weplugitinto find b:

(continued in next column)

12. State whether the function has a minimum or
maximum value and find the value.

f () =- 6x* - 30x
Solution (BY HAND):
We compareit to our quadratic form:
f(x)=ax*+bx+c
andfindthat a=-6 and b =-30

Since ais negative, we will have a maximum and
we plug it into our vertex formula to find the value:

vertex = g—b f boo
eZa%
® (-30) ae (308
$206)  §206 5

vertex = Eeﬂ fge%oo
e- gy

vertex =

vertex =

Our max or min alwaysisreferring to our y part of
the vertex so we need to find:
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12. State whether the function has a minimum or
maximum value and find the value.

f (x) =- 6x° - 30x
Solution (BY TI-83):

Wefirst plug it into the calculator:
“y=" button

“clear” button
“negative” button

6

“x-key” button

“x squared” button
“minus” button

30

“x-key” button

This should look like:

Flakl Flake Flokz
R CERE—3BE
~NzEE
wNr=
“Ny=
wNe=
“NE=
R
now press the “graph” button:

While we cannot see the top of the graph (we don’t
need to). We cantell it isamaximum that we are
trying to find. Itlookslikeit might beat x = -3.
Now

“«2"% putton

“trace” button

“down arrow” to 4:maximum and press “enter”

1= -ah=-z00

LeFkEaund?
n=n |

=0
Itisasking for the Left Bound?. Thisisan x-value
that isto the left of where we think the answer is.
We aready said that we think that itisat x = -3 so
lets choose an x-value definitely to the left of x =-3
like x = -5 so:

“negative” button

5

“enter” button

(continued in next column)

12. (BY TI-83) (continued)

Y= -gHz-z0H |}

Ridht Eound?
n=-k | V=0

Now we need to choose a value definitely to the
right of where we think the answer islike x =0:
0

“enter” button

= mEHE=Z0H

Ougss™
n=0 | ¥=0

Now just “enter” on guess:

Haximumm
n=E Eooonl 1¥=:7.k

and the“y=" part is our answer so
maximum at 37.5

13. Usethegraphof f(X)= |X1 to identify the

graphof f (X) =|X- 3|- 2

Solution (BY HAND):

Y ou need to remember that the graph of the
absolute value of x isa“v” shape starting at the
origin. The—2 at the end of the new function means
it moves down 2 units and the —3 inside the absolute
value means it moves right 3 units (opposite of what
you might think) so we are looking for a“v” shape
that has been shifted down 2 units and right 3 units
which matches
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13. Usethegraphof f (X) = |><1 to identify the

graphof f (X) =|X- 3|- 2
Solution (BY TI-83):
Thisissimple. Plug it in and see which oneit
matches:

“y=" button

“clear” button

“math” button

“right arrow” to Num
“enter” on abs(

“x-key” button

“minus” button

3

“)” button

“minus’ button

2

This should look like:

Flotl Flotz Flobz
~Wi1Babs i R-30-2
~&zBH

s

wy=

wWe=

wWeE=

wWe=

“graph” button

and we see it matches:

'I.»Ih,,
..".E.L: ::::!:::EE

14. Given f (X) S and g(X) :i,
X+4

X- 4
find (f +g)(X)
Solution:
(f+9)(x)
7 N 2
Xx+4 x-4
_ T1(x- 9 2(x+4)
T (x+A)(x-4)  (x+4A)(x- 4)
_ 7x- 28 N 2x +8
(X+4)(x-4) (x+4)(x- 4)
_ 7X- 28+2x+8
T (x+4)(x- 4
. 9%-20
C(x+4)(x- 4)

15. Find (go f)(X) and (f o g)(X) for
f(X)=x+5 and g(X) =/x+ 4
Solution:

go f

=g(f)

and

fog

= 1(9)

:@Q:Z%B

=/x+4+5

16. Find all relative extrema of the function:
f(x)=8x%- 3x*

Solution (BY TI-83):

Letsplugitin:

“y=" button

“clear” button

8

“x-key” button

“A" putton

3

“minus” button

(continued on next page)
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16. (BY TI-83) (continued)

3

“x-key” button

“A" putton

4

which should look like:

Flakl Flaks Flok:
M ESET IR0
~NzBE

whas

“hy=

wHe=

“MeE=

o=

and when we press the “ graph” button:

Even though we cannot see the entire graph, it
obviously has a max, perhaps somewhere around x
=2. So...

«2"% putton

“trace” button

“down arrow” to 4:maximum and press “enter”

Y=BAE~Z-2R"y4f | |

LeFkEound?
=i V=i
Now we need to enter an xvalue to the left of
where we think the answer is so lets enter x = 0:
0

“enter”

=B =2

Fidht B-:-un-:l?lr
n=n 1 1Y'=1i
Now we need to enter an xvalue to the right of
where we think the answer is so lets enter x = 5:
5

“enter”

(continued in next column)

16. (BY TI-83) (continued)

Yi=gh~z-z0"uE | |
1

OUeEsT
n=kt ¥Y=-87E
now “enter” on guess?

I
Haximum
a=c.opnnil IYV=1s

so we have arelative maximum at (2, 16)

NOTE: the decimal placesyou seethere are a
numerical error that pops usevery oncein awhile.
It will be quite afew decimal places out. Example:
2.5isnot anumerical error but isthe answer but
2.000000011 roundsto 2.

17. Find all real zeros of the function:

f (X) = - 4x* + 256X°

Solution: (BY HAND):

- 4x* +256x° =0

- 4x*(x* - 64) =0

- 4x*(x+8)(x- 8)=0

- 4(X)(X)(x+8)(x-8)=0
Xx+8=0 x-8=0

X=8

x=0 x=0
X=-8
x=0
X=-8
Xx=8

17. Find all real zeros of the function:
f (X) = - 4x* + 256X°
Solution: (BY TI-83):
“y=" button

“clear” button

“negative” button

4

“x-key” button

“A” putton

4

(continued on next page)
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17. (BY TI-83) (continued)

“plus” button

256

“x-key” button

“x squared” button
This should look like:

Flakl Flaks Flok:
B -4 E g 2oERE
~NzBE

whas

“hy=

wHe=

“MeE=

o=

If welook at the graph (“graph” button):

It looks like it may be doing something in the
middle but we will find the other two answersfirst
SO:

“2'% hutton

“trace” button

“down arrow” to 5:intersect and “enter”

“enter” on first curve

“enter” on second curve

“negative’

6
“enter

e

IEI:_-aEr's-a-:I:i-:-n _

which gives us our first answer of x =-8
now

“2% hutton

“trace” button

“down arrow” to 5:intersect and “enter”
“enter” onfirst curve

“enter” on second curve

6
“enter

(continued in next column)

17. (BY TI-83) (continued)

Intersection
n=g

V=0

which gives us our second answer of x = 8

L ets zoom in the middle to see what is going on:
“zoom” button

“down arrow” to 6:Zstandard and press “enter”
“zoom” button

“down arrow” to 2:Zoom In and press “enter”
“enter” button

Still cannot seeit real good so “enter” again:

n=n Y=n
It looks like it comes down and touches at zero and
goes back up so:

“2"% hutton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“enter” on Second Curve

0

“enter” button

Intersgckion
n=1 =i
which givesus x = 0. Often timeswhen it comes
down and touches at a point, the intersect (and zero)
method doesn’t work unless our guessis actually
the answer! Remember to ZoomZ Standard when
done
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18. Find all the zeros of the function:
f(x) =10x* - 9x° - 8x* +9x - 2

Solution (BY HAND):
First letsfind all of our possible rational zeros:

p=2andq=10

then:

p:xl+2

q:+1,+2,+5+10

p 1. 2 1. 2 1.2 1 2
— -ttt +_+__+— +
qg 1 1 2 2 5 5 10 10
B:il,iZ,il,iE,ig,ii

q 2575710

Note: there are certain rules that will help you
eliminate possibilitiesin some problems but | find
students have more success just brute force
plugging in values:

wid 13 i i "ho x"
S 1 R [ A= T g 2
10 1 -7 2
10 1 -7 2 0

Since we got aremainder of 0, that meansx = 1 is
one of our answers (we need 4 total, it always
matches our largest power). After we have found
thefirst one, we have a new problem (which tiesto
our bottom line of the synthetic division):

10x° +x° - 7x+2=0

Our possible rational zeros are still the same. There
isnothing to say that x = 1 is not our second answer
so letstry it again:

H*3 K X “no x"
1 72
10 11 4
10 11 4 b
it doesn’t work so lets go onto our next one:
] HA X "no ®"
I I IV 72
-10 4 -2

10 -4 2 o

Since we got a zero as the remainder, our next
answer is x = -1 and we have a new problem (tying
to our last line of the synthetic division...remember
itis onedegree lower):

10x* - 9x+2=0

We always want to get it down to the x squared
level because then we can factor or use the
quadratic formulato solveit.

(continued in next column)

18. (BY HAND) (continued)

10x° - 9x+2=0
we will use the key number method:
ac=10(2) = 20
20
F = D
Mo 21 19
@10) 12 g
(43(5) 3 1

we are looking for the number inthe middle which
isinthelast row so wewill use 4 and 5 and since it
isinthe S column, the signs will be the same (both
negative or both positive), negative in this case:

10x* - 9x+2=0

10x° - 5x- 4x+2=0
5x(2x- 1) - 2(2x- 1) =0
(2x- (5x- 2) =0
2x-1=0 5x-2=0

2x =1 5x=2
2_1 x_2
2 2 5 5
1 2
X== X==
2 5

which gives us our last two answers.

18. Find al zeros of the functions:
f (x) =10x* - 9x® - 8x* +9x - 2
Solution (BY TI-83):

First letsenter it into the cal cul ator:
“y=" button

“clear” button

10

“x-key” button

“A" putton

4

“minus’ button

9

“x-key” button

“A" button

3

“minus” button

8

“x-key” button

“x squared” button

(continued on next page)
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18. (BY TI-83) (continued)

“plus” button

9

“x-key” button
“minus” button

2

“down arrow” button
0

This should look like:

Flakl Flatz Flakb
~Ni1B1AR" g —-R 53-8
A e bt
~&zBH
~ =l
~y=
~Ne=
~NE=
if we pressthe “graph” button:

Thisisnot so easy to see what is going on so lets
zoombox:

“zoont button

“enter” on 1:Zbox

using the “left arrow” and “up arrow” buttons, move
thelittle plus to the left and up of where we think
the answers are:

n=-z.iz7ee  1Y=z.zERHOBYHE

now press “enter” button
using the “right arrow” and “down arrow” buttons,
move the little box to the right and down of where
we think the answers are:

—r—

W=z.1z76E06 IY=-1.61z90%

and press “enter”
(continued in next column)

18. (BY TI-83) (continued)

Y

I 3
n=-cE-9 ¥=.2ecEH0BRE

It looks like—1 and 1 are two of our answers but lets
check for sure:

“ 2% [utton

“trace” button

“down arrow” to 5:intersect and press “enter”

“enter” on First Curve

“enter” on Second Curve

“negative” button

1
“enter

L
Ca o)

EFHJ
=0

0 X = -1 isone of our answers

now lets check the other one:

“ 2% hutton

“trace” button

“down arrow” to 5:intersect and press “enter
“enter” on First Curve

“enter” on Second Curve

1

“enter”

Inkekseckinn
n="1 |

f“xf
=0

so X = 1 isour second answer. The question
becomes what is happening at:

IEtlEI"!tli:til:ll'l

(continued on next page)
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18. (BY TI-83) (continued)

Inkerseckion
n=1 =0
when a graph comes up and touches at a point and

goes back down, that answer often occurs twice but

this graph doesn’t look like it touches at a point and
if we zoombox again, we get:

H—
L]
I b
n=.Bi4A4BZE 1V=-Zz017p0
which gives us:

n=.Z1i6BB%YY Y=01040RBZ
and we see that it crosses at two places so:

“«2"% putton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“enter” on Second Curve

“enter” on Guess (since we cannot see our tick
marks on the x-axis anymore, we will just press
“enter” to get the next answer):

II'I'Z'EI"E'EE“I:II'I/ \
n=4l d=n

(continued in next column)

18. (BY TI-83) (continued)

since we have adecimal:
“ 2% [utton

“mode” button

“x-key” button

“math” button

“enter” button

“enter” button

“wrFrac
[ |

242

which gives us our third answer

so letsdo it again:

«2"% button

“trace” button

“down arrow” to 5:intersect and press “ enter”
“enter” on First Curve

“enter” on Second Curve

Ye=n

QUess?
a=yole4til Y=o
If we press “enter” on guess, we will get the third

answer again so we will pressthe “right arrow”
until the cursor is closer to the other answer:

Ye=n

e

T
n=.EzB/E4YEE V=0
and press “enter”

ek

Int-ar's-zcl:i-:-n/
= =n

(continued on next page)
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18. (BY TI-83) (continued)

since we have adecimal:
“2"% [utton

“mode” button

“x-key” button

“math” button

“enter” button

“enter” button

“arFrac
[ |

1.2

Which gives us our fourth answer. Now do a
“zoom” button and Zstandard to set your viewing
window back for future problems.

19. Find all the zeros of the function:
f(x)=x*-6x3+13x* +6x- 14
Solution (BY HAND):

p=14

q=1

then:

p:xl+2,+7,+14
q:+1

14
1

1 7
e
1 1

=N

t+1+2,

I+

7,£14

oo alo

so lets start trying our possible answersin synthetic
division:

¥ ®3 ¥ X "no x"
1] & 13 B -14
1 -5 a 14
1 -5 5] 14 1]

so x = lisour first answer and we now have the
bottom row as our new problem:

x*- 5x?+8x+14=0

Letstry x = 1 again in the synthetic division:

w3 HA X "no x"
R 5 8 14
1 -4 4
1 -4 4 18

so it doesn’t work, letstry the next possible answer.

(continued in next column)

19. (BY HAND) (continued)

x5 ) X "no ®"
I 5 8 14
-1 b -14
1 B 14 0

again since we got aremainder of 0, thisis our
second answer. And we have a new problem that
tiesdirectly to our last row:

x%- 6x+14=0
We cannot factor this so we have to use the
guadratic formula:

x?- 6x+14=0
a=1b=-6,c=14

(= b+4/b? - 4ac

2a
.2 (9£(6)°- 44
20
= 6+4/36- 56
2
= 6++- 20
2
654 25
2
NE: 2\-5
2
= 8£25
2
_3+145
X=—
1
x =3i./5
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19. Find all the zeros of the function:
f(x)=x*-6x3+13x* +6x- 14
Solution (BY TI-83):
“y=" button

“clear” button
“x-key” button

“A" putton

4

“minus” button

6

“x-key” button

“A" putton

3

“plus’ button

13

“xkey” button

“x squared” button
“plus” button

6

“x-key” button
“minus” button

14

“down arrow” button
“clear” button

0

This should look like:

Flakl Flake Flakz

R A= G S S AL b B
e+on—14

~N ez BE

~Nz=l

“Ny=

“Ne=

N E=

if we pressthe “graph” button:

It appears we have two “real” answersat x =-1 and
x = 1 but lets check thisjust to be sure;
“«2"% putton

“trace” button

“down arrow” to 5:intersect and press “enter
“enter” on First Curve

“enter” on Second Curve

“negative” button

1
“enter

(continued in next column)

19. (BY TI-83) (continued)

Intersection
n=-1

ITy=0

s0 X = -1 isour first answer, now lets check the

other one:

“ 2% [utton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“enter” on Second Curve

1
“enter

Inkekseckinn

izl | [¢=0
so x = 1 is our second answer, so now lets plug
these into synthetic division:

3 #3 i % "hio x"
R & 13 & -4
-1 7 -20 14
1 -7 20 -14 a
3 P % "hio x"
I J7 20 14
1 ne 14
1 & 14 a
which leaves us with:
x*- 6x+14=0

(continued on next page)
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19. (BY TI-83) (continued)

We cannot factor this so we have to use the
quadratic formula:

x?- 6x+14=0
a=1b=-6,c=14
_- b+4b?- 4ac
2a
.- (9£(8)*- 4004
2D
= 6x4/36- 56
2
ER AT
2
_6+4- (2((5)
2
X:612J7§
2
_6+2i45
X=— "
2
L= 3145
1
X =3+i./5

which is our last two answers

20. Find the vertical and horizontal asymptotes for
the rational function:

2_ -
F(x) = 3x°-3x-1

X - X- 2
Solution:
To find the vertical asymptote(s), we set the
denominator equal to zero and solve:

x?-x-2=0

(x- 2(x+) =0

x-2=0 x+1=0

X=2 x=-1

so we have two vertical asymptotes.

To find the horizontal asymptote, we note the
degree of the top is equal to the degree of the

bottom so we take the numbers off the largest
powers:

(continued on next page)

20. (continued)

Note: there is the invisible one down below, so our
horizontal asymptoteis:

y=>
1
y=3

Whilethe TI-83 won't give these to us, we can use

the graph to verify what we just found:

“y=" button

“clear” button

“(* button

3

“x-key” button

“x squared” button

“minus’ button

3

“x-key” button

“minus’ button

1

“)” button

“divide” button

“(* button

“x-key” button

“x squared” button

“minus’ button

“x-key” button

“minus’ button

2

“)” button

This should look like:
Flakl Flokz2 Flotz

SR SRe—3R—1 00

BE—R—2)

=Nz QA

S |

“hy=

“Ne=

N E=

if we press the “graph” button:

A

at —1 and 2, we have vertical lines (corresponds to
our vertical asymptotes) and it looks like it skims
theliney=3 so it checks.
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21. Identify the graph of the rational function and
find the equation of the slant asymptote.

- 2_
F(x) = 2X° - 3x+ 2
Xx+1

Solution (BY HAND / T1-83):
Letsgraphit:

“y=" button
“clear” button

“(* button
“negative” button
2

“x-key” button

“x squared” button
“minus”’ button

3

“x-key” button
“plus” button

2

“)” button
“divide” button
“(* button

“x-key” button
“plus” button

1

“)” button

This should look like:

Flatl Flake Flakz
SR C2RE-3R+E S
e ]
~N B8
“Nars
“My=
“Ne=
“NE=
pressing the graph button:

Our graph never includes the vertical line so cut it
out.

We have a slant asymptote when the degree of the
top is exactly one greater than the bottom. We have
to use polynomial division and then drop off the
remainder:

(continued in next column)

21. (BY HAND / T1-83) (continued)

~ax - |
AFD -0 )
Za 2ax
- X+
ﬁ%hﬁfﬁl

- ar———

>

Drop off the remainder and our slant asymptoteis:

y=-2x-1

22. Graph:
x- 3

f(X)=———
®) X2 +x- 12

Solution (T1-83):
“y=" button
“clear” button

“(* button

“x-key” button
“minus” button

3

“)” button
“divide” button
“(* button

“x-key” button

“x squared” button
“plus” button
“x-key” button
“minus’ button

12

“)” button
Thislookslike:
Flakl Flake Flokz

SWWHBCE-F AR
122
~NzBH

~Na=
wWy=
~Ne=
~NE=
and after pressing the “graph” button

(continued on next page)
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22. (BY TI-83) (continued)

-

Keep in mind our graph never just stops and any
vertical lines are not really part of our graph so our
graph looks like:

23. Find the inverse of the function:
f(x)=(x-2°%+4

Solution:

Step 1: replace f(x) with y:

y=(x-2’+4
Step 2: interchange x and y:
x=(y-2)°+4
Step 3: solvefory:
x=(y-2)°+4

Xx-4=(y-2)?
m:y- 2
2+3/x- 4=y

Step 4: replace y with our inverse function notation:

fix)=2+3x- 4

24. |dentify the graph of the function:
f (x) = 2"

Solution (TI-83):

“y=" button

“clear” button

2

“A putton

“x-key” button

This should look like:

Flatl Flatz Flots
B2 TE
~zBA

s

~Wy=

~Ne=

“NE=

MW=

and when we press the “ graph” butto

]

25. Evaluate the expression without using a
calculator.

X=-

Note: we set it equal to x sincewe aretrying to find
itsvalue. The second step is using the definition of
alog to rewriteit into exponential form.
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25. Evaluate the expression without using a
calculator.

logsC—+
e9g

Solution: (BY TI-83):

We can use the change of base to rewriteit:
alo

log =+
€9g

log( 3)
then:
“2'% hutton
“mode” button
“clear” button
“log” button
1
“divide” button
9
“)” button
“divide” button
“log” button
3
“)" button
“enter” button

lngﬂIHEDHIDQiEEE
|

SO our answer is—2

26. (BY HAND) (continued)

- 3=14x-8
- 3+8=14x
5=14x

5 _14x

14 14

X=-—
14

26. Solvefor x:
1

— = 47X-4
8
Solution (BY HAND):

2-3 = 22(7X— 4)

2-3 :214X-8
- 3=14x-8

(continued in next column)

26. Solve:
1

== 47X-4

8

Solution (BY TI-83):

Get everything on the left side and O on theright
side:

E _ 47X- 4 = O
8

Now

“y=" button

“clear” button

1

“divide” button

8

“minus’ button

4

“A" button

“(“ button

7

“x-key” button
“minus” button

4

“)” button

“down arrow” button
“clear” button

0

This should look like:
Flokl FlakE Flakz

=M1E1AB-47(FR—42

~NzEE
~Nx=l
“Ny=
wNe=
“NE=
now:

«2% hutton
“trace” button
“down arrow” to 5:intersect and press “enter
“enter” on First Curve

“enter” on Second Curve

(continued on next page)
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26. (BY TI-83) (continued)

“enter” on Guess

Interseckion
n= 2B iNeEE 1Y=0

we got adecimal so:
“2"% phutton
“mode” button
“x-key” button
“math” button
“enter” button
“enter” button

“arFrac
214

which gives us our answer

27. Solvefor x:
?;é_LQ = 64
edg

Solution (BY TI-83):

Get everything on the left side:
X

&0 _gy

edg
,.X

2O _g4=0

edg

then

“y=" button

“clear” button

“(* button

1

“divide” button

4

“)” button

“A" button

“x-key” button

“minus” button

64

“down arrow” button

“clear” button

0

This should look like:

Flakl Flakz Flakz

27. Solvefor x:
20 _ g
edg
Solution (BY HAND):
?9 = 64
edg
2l o _
g4t g
(6 =
4-1X — 43
-1x=3
Six_3
-1 -1
X=-3

MBS -
~NzEE

wNr=

“Ny=

“Ne=

~“NE=

“Ne=

then:

«2% hutton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“enter” on Second Curve

“enter” on Guess

Interseckion
n=-x | =

SO our answer isx =-3

Page 26 of 45




28. Solvefor x:
In(3x +6) = 2
Solution (BY HAND):
In(3x +6) = 2
e? =3x+6
e?-6=23x
e’- 6 _ 3x

3 3

x =0.463

28. (BY TI-83) (continued)

E—:ﬂ_

Intersection
A= 4ez0187  IY=0

which rounds to x = 0.463

28. Solvefor x:
In(3x +6) =2
Solution (BY TI-83):

We need to get everything on the left side:

I(3x +6) =2
I(3x+6)- 2=0

then:

“y=" button

“clear” button

“In” button

3

“x-key” button
“plus” button

6

“)” button

“minus” button

2

“down arrow” button
“clear” button

0

This should look like:

Flakl Flatz Flotbs
~1BlnC3REE -2
~&zBH

~ =l

~y=

~Ne=

~NE=

MW=

now:

“ 2% hyutton

“trace” button

“down arrow” to 5:intersect and press “enter”

“enter” on First Curve
“enter” on Second Curve
“enter” on Guess

(continued in next column)

29. The formula A= 2000e" can be used to find
the dollar value of an investment of $2000 after t
years when the interest is compounded continuously
at arate of r percent.

a) Find the value of the investment after 5 yearsiif
theinterest rateis 7%

b) Find the value of the investment after 6 yearsif
theinterest rate is 5%

Solution:

a) they give usthefollowing:
r=7%=0.07
t=5

so plug thesein:
A= 2000e7"®
«2'% hutton
“mode” button
“clear” button
2000

«2% hutton

“In” button

0.07

“multiply” button
5

“)” button

“enter” button

28" CH.. B+
2838, 135897

So our answer is
$2838.14

(continued on next page)
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29. (continued)

b) they give usthe following:
r =5% =0.05
t=6

so plug thesein:
A= 2000e**®
«2"% putton
“mode” button
“clear” button
2000

«2'% pytton

“In" button

0.05

“multiply” button
6

“)” button

“enter” button

2EEE:" 1
2

which gives us our answer of:
$2699.72

31. If $1550 isinvested in an account which earns
7% interest compounded annually, what will be the
balance of the account at the end of 11 years? Use

theformula. A= P(1+r1)", where A isthe

account balance, P isthe amount originally
invested, r isthe interest rate asadecimal, and tis
thetimeinvested in years.

Solution:

They give usthe following:
P=1550

r=7%=0.07

t=11

Now plug them in:

A=1550(1+0.07)"
A=326252

30. If aprinciple of $630 isinvested at an annual
interest rate of 5% compounded annually, which is
the account balance at the end of 7 years?

Solution:
Since we don’t see the word continuous anywhere
in the problem, we use the following formula:
nt
ra
A= P +-2
e nNg
they give us the following:
P=630
r =5% = 0.05
n = 1 (compounded annually)
t=7
now plug themin:
A7)
0.05
A= 63030+ —=>2
e lg

A= 886.47

32. Find the vertex, focus, and directrix of the
parabola:

1
X=—(y+3?*-7
20(.\/ )

Solution:
We need to get it in the form:

(y- k)* =4p(x- h)
First thingisto flip it around:

1
—(y+32-7=x
20(y )

then:

1
—(y+32-7=x
20(.\/ )

1
—(y+3?* =x+7
20(y )

él 2l
205—(y+3) 7= 20(x+7
55V + 7= 200+ )

(y+3)? =20(x+7)
(y- -9F =4)(x- - 7))
SO
=-3
p=5
=-7

Now we need to plug them into our formulas:

vertex =(h,k) =(-7,-3)
focus=(h+p,k)=(-7+5,-3) =(-2,-3)
directrix :x=h- p:x=-7-5:x=-12
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33. Solve by substitution:
- 8x+10y =3
- X-7y=3

Solution (BY HAND):
Solve the second equation for x:

- x-7y=3
-7y-3=X
=-7y-3
Now plug thisinto the other equation:
- 8x+10y =3

-8-7y-3)+10y=3
56y +24+10y =3
66y +24=3

66y =3- 24

66y =-21

66y _- 21

66 66

Now plug thisinto either equation to find your x
(we will choose the one where we solved for x):

X=-7y-3

x=-7819 3
62 g
49
X=—-
22
49_3
22 1
49 66
22 22
_-1r
22
SO our answer is:
e 17 - 7('_j
$2 2,

33. Solve by substitution:
- 8x+10y =3
- X-7y=3

Solution (BY TI-83):
L etswrite down the matrix that this represents:
&8 10 3u
&1 -7 3
(basically we drop all the variables and the equals
and leave the numbers and their signs)
Lets enter in the matrix now:
“2"% putton
“X to the negative one” button
“right arrow” twiceto EDIT
“enter” on A
2
“enter” (thisisthe number of rows)
3
“enter” (thisisthe number of columns)
Now start entering the numbers:
“negative’ 8 “enter”
10 “enter”
3 “enter”
“negative” 1 “enter”
“negative” 7 “enter”
3 “enter”
This should look like:

MATREIX[A] 2 *3

[ -H in E a

[ -1 -7

Eaz=3

Now:

« 2% hutton

“mode” button

then

“2'% hutton

“x to the negative 1” button
“right arrow” buttonto MATH
“down arrow” button to RREF
“enter” button

“2'% hutton

“X to the negative 1” button
“enter” on A

“)” button

“enter” button

(continued on next page)
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33. (BY TI-83) (continued) 34. (BY HAND) (continued)

T e M anar0ms e Es
:l nnn X +4y - 4
[ | e 1 -21Elzls.. we can multiply the second equation by —2 and then
add the equations to get rid of the x’s:
- 2(x) - 2(4y) = - 2(4)
- 2x-8y=-8
since we came up with decimals: now:
“math” button 2x-3y=-5
“enter” button _
“enter” button - 2X-8y=-8
TT?FIEI Al %FEFEFE e
- - 1ly=-13
6 1 -.31818187 Y
AnskFra -11y _-13
[[1 B8 -17-22] 11 -11
B 1 -7~22 11 13
T
SO OUr answer is: SO our answer is:
o7 8 13
T2 €11 115
-7
y =
22 34. Use elimination to solve each system of
or equations:
217 -7p 2x-3y=-5
€22 24 x+4y=4

Solution (BY TI-83):
We first write down the matrix that represents our
system of equations:

34. Use elimination to solve each system of

equations: 92 -3 - 5l§|
2X- 3y =-5 g[ 4 4 H
X+4y =4 theg
Solution (BY HAND): “2' button ]
we can multiply the first equation by 4 and the "X tothe negative one” button
second equation by 3 to get rid of they's: ) ”gtht f‘”ovx twice to EDIT
+A4(- = A(- enter” on
A(2x) +4(- 3y) = 4(-9) 2"enter” (thisisthe number of rows)
3(X) +3(4y) =3(4) 3“enter” (this s the number of columns)
. . Now start entering the numbers:
gives: 2 “enter”
8x- 12y =-20 “negative” 3 “enter”
_ “negative” 5 “enter”

3x+12y =12 1 enter”
add _them: 4“enter”
11x=-8 4 “enter”

-8 This should look like:

11 (continued on next page)

(continued in next column)
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34. (BY TI-83) (continued)

MATREIx[A] 2 *3

[& 3 'i }

[1 Y

zazx=d

Now ‘2" “mode” to exit out
Then

“2"% p[utton

“x to the negative one” button
“right arrow” to EDIT

“down arrow” to RREF
“enter” button

«2% hutton

“X to the negative one” button
“enter” on A

“)” button

“enter” button

we got decimals so lets change them to fractions;
“math” button
“enter” button
“enter” button

SO Our answer is:
-8
X=—
11

35. Solve:
X+y-2z=14
5x- 3y- z=50
AK+2y+4z=2

Solution (BY HAND):
Step 1: Group thefirst two equations together:

X+y-2=14

5x- 3y-z=50

and work on eliminating the z’s. We will multiply
the second equation by —1 and then add the two

eguations together:
5x- 3y- z=50

- 1(5x) - 1(- 3y) - 1(- 2) =- 1(30)

- 5x+3y+z=-50

then

X+y-2z=14

- 5x+3y+z=-50

add

-4x+4y=-36
can_divide_everything_by_ 4:

- X+y=-9

Step 2: Group the second two equations together:
5x- 3y- z=50

4x+2y+4z=2

and work on eliminating the z’s. We will multiply

thefirst equation by 4 and then add the two
equations together.

4(5x) +4(- 3y) +4(- z) = 4(50)

20x - 12y - 4z =200

then

20x - 12y - 4z =200

4AK+2y+4z=2

add

24x - 10y = 202
can_divide_everything_by 2:

12x- 5y =101

Step 3: group the equations | found in step 1 and

step 2 together:
- Xty=- 9

12x- 5y =101

(continued on next page)
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35. (BY HAND) (continued)

work on eliminating they’s. Multiply the first
equation by 5 and then add them:

(- x) +5(y) = 5(- 9)
- 5X+5y =-45
then

- 5X+5y =-45
12x- 5y =101

7X =56

X _ 56

7 7
X=8

Step 4: Plug this into one of the equations that had
only x’sand y’s (doesn’t matter which one):
- X+ty=- 9

- 8+y:_9
=-9+8
=-1

Step 5: Now plug inthe x and y valuesinto one of
the original equations;

X+y-z=14
8-1-z=14
7-z=14
7-14=1z7
-71=2

SO OUr anNSWer is:
8,-1-7)

35. Solve:
X+y-2z=14
5x- 3y- z=50
4x+2y+4z=2

Solution (BY TI-83):
First write down the matrix that this gives us:

& 1 -1 14y
g -3 -1 aﬁ
@ 2 4 2§

lets enter thisinto the calculator:

(continued on next column)

35. (BY TI-83) (continued)

«2"%" button

“x to the negative one” button

“right arrow” twiceto EDIT

“enter” on A

3 “enter” (thisisthe number of rows)

4 “enter” (thisisthe number of columns)

Now enter the number pressing “enter” after each
one. When you get done, it should look like:

MATRIA[A] 3 =4

[ N 1 -1 _
[ E =% -1 -
[y s y -
1.1=1

“2"™ “mode” to exit out

then

“ 2% hutton

“x to the negative one” button
“right arrow” to MATH
“down arrow” to RREF
“enter” button

«2"% button

“X to the negative one” button
“enter” on A

“)” button

PPEFE

[A] 2
[1 8 B 3
[B 1 -1
[B & 7

=5

SO our answer is:
X=8

y=-1
z=-7

or

(B8-1-7)
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36. Solve the system of equations using substitution.
X% - 4y* =-96
X-4y=-18

Solution (BY HAND):
Take the second equation and solveit for x:

X=4y-18

Now plug thisinto our first equation:

X% - 4y* =-96

(4y- 18)? - 4y* =-96

(4y- 18)(4y - 18)- 4y® =-96
16y? - 72y - 72y +324- 4y® =-96
12y? - 144y + 324 = - 96

12y? - 144y +324+96=0

12y? - 144y +420=0

divide everything by 12:

y?-12y+35=0
(y-9(y-7)=0
y-5=0 y-7=0

y=5 y=7
now_plug _each one _in_to_find _X:
X=4y-18

for:y=5
x=4(5)-18=20-18=2
for:y=7
x=4(7)-18=28-18=10
S0

(2,5),(10,7)

36. Solve the system of equations using substitution.
X - 4y* =-96

X- 4y =-18

Solution (BY TI-83):

We need to solve each onefor y:

(continued in next column)

36. (BY TI-83) (continued)

X% - 4y* =-96

x* +96 = 4y®

2 2
X +96_4y

4 4 4
1 2 2
—X"+24=

y y

2 1 2
=—X"+24
Y 4

/1 2
=+ |[—X"+24
y 4

when solving the first equation for y, we find that
we have two equations (one will gointo Y1 and one
will gointo Y2). Keep in mind that even though we
put them as two separate equations, they are the
same one. Now for the other one:

X-4y=-18

X+18 =4y

X+18 _ 4y
4 4

X+18 _

4
We will put thisoneinto Y3. So:
“y=" button

“clear” button

«2"% button

“x squared” button

1

“divide” button

4

“x-key” button

“x squared” button
“plus” button

24

“)” button

“down arrow” button
“clear” button

“ negative” button

“2"% putton

“Xx squared” button

1

“divide” button

4

“x-key” button

“x squared” button
“plus” button

24

“)” button

“down arrow” button
“clear” button
(continued on next page)

Page 33 of 45




36. (BY TI-83) (continued)

“(* button

“x-key” button
“plus” button

18

“)” button

“divide” button

4

This should look like:

Flakl Flotz Flot:
SMAETC L 4R e+ 0
mMeE ol Olsdke+Ed

WERCR+180 9
~y=M

“Ne=

“NeE=

If we pressthe “ graph” button:

If you had watched it while it was graphing, you
Woulq see which onewas Y1, Y2, and Y 3:

Keep in mind that Y1 and Y 2 were the same graph
so we are looking for where either one intersects
Y3:

It looks like any intersectionis happening in the
areacircled in blue so lets Zoom-ZoomBox around
thisarea:

(continued in next column)

36. (BY TI-83) (continued)

_— T
.——_____

n=1d
which gives us:

¥=-1.61z80z

\

n=4.57448H1 'Y=Z.ZBFO096H
which looks like it intersects at two places:

i

n=4.E7446H1 Y=Z=.ZB/0968
so lets do the intersect method:
“2'% hutton

“trace” button

“down arrow” to 5:intersect and press “enter”

=Ll R+

A

Firsk curye?
W4 EP4YEHL Y=E. 4OBE1DF

Notice in the upper left hand corner, it refersto Y1
which is ok since that is one of the ones we want to
work with:

“enter” on First Curve

Y= Il i+l

A

cand Cury
4.5744eH1 '|'"5 4oge11

== L

&

(continued on next page)
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36. (BY TI-83) (continued)

Now we see Y 2 in the upper left hand corner, we
want to see where Y 1 intersects with Y 3 so we need
to choose Y 3 by pressing the down arrow:

Yr=(d+1H3'Y

Secoand CuryveT
n=4.EPYYyEEL  Y=E.B4zE17

we can go back and forth between Y1, Y2, and Y3
by pressing the up and down arrow buttons. Go
ahead and press “ enter” now for Second curve?

Yri+1H0Y

P e ———
n=4.57448H1 Y=EpY4ZBR17
Now:

3

“enter” button

(to get the one on the | eft side):

M

1]

Inkekseckion
n=L V=k

so our first answer is (2, 5)

Now we need to get the second answer:

“2"% [utton

“trace” button

“down arrow” to 5:intersect and press “enter”
“enter” on First Curve

“down arrow” to choose Y 3

“enter” on Second Curve

8

“enter” button

IE':'EI"ElEl:til:ll'l _

1

which is our second answer: (10, 7)

37. Find all real solutions to the system of equations
using the addition method.

x> +y? =144
x* - 4y*> =64

if we multiply the first equation by 4 and then add it
to the second one, we will eliminatethey’s:

4(x*) +4(y?) = 4(144)
4x* +4y* =576
then:

4x* +4y® =576

x* - 4y® =64

add

Now if we take each one of the x-values and plug it
in, we can get the y-val ues:

X2 +y? =144
(8V2)" +y* =144
g2(/2) +y? =144

64(2) + y* =144
128+ y? =144
y? =144- 128
y? =16

y =16
y=+4

If we put in the negative version, we get the same
answersso:

8v2.4)[8v2,- 4)(- 82,4} - 842.- 4)
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38. Graph the solution set.
yE-2x+2

y<3

Solution: (BY TI-83).
Lets graph each one asif it looked like:
y=-2x+2

y=3

SO

“y=" button

“clear” button
“negative” button

2

“x-key” button
“plus” button

2

“down arrow” button
“clear” button

3

This should look like:

Flotl Flakz Flok:

and pressing the graph button:

m

so we have four regions to |ook at:

we then chose test cases out of each section:

(5,5) for top right section

(-7, 4) for top left section

(-5, -2) for bottom left section

(6, 0) for bottom right section

We see which sections will work with our equations

(continued in next column)

38. (BY TI-83) (continued)

Sincey < 3, then:

(5,5) for top right section

(-7, 4) for top left section

the top sections are eliminated because the y-parts
are both greater than 3.

Now we are left with the bottom two sections:
(-5, -2) for bottom left section

(6, 0) for bottom right section

these both hold true for y < 3 so we have to put
them into the first inequality:

yE£-2x+2
try:(-5-2)
-2£-2(-5)+2
-2£10+2
-2£12
true
try:(6,0)
0£-2(6)+2
Of£-12+2
0£-10
false

since it wastruefor (-5, -2) and that isin the bottom
right section, that is our answer. Thereisalessthan
or equal to on the first equation so that should be a
solid line while the other one just has aless than on
it so it should be a dashed line.
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39. Solve the system of linear equations using
Gaussian elimination.

13x- 5y =4

- 2x+7y=0

Solution (BY HAND):

Write down the matrix that is created from this
system of equations:

§13 -5 4@

&2 7 of

Now divide everything in the first row by 13:
él3 -5 4y

gﬁﬁ 138
€2 7 ol

e, -5 4u
=g 13 133
&2 7 oY

Multiply thefirst row by 2 and add it to the second
row: (2R1+ R2->R2)

2R1+ R2

e 13 13y
-10 8%
13 13y

SO we now have:

6. -5 4

}
€ 13 134
e u
& G

8l 8

e —_
é 13 130

we want to get a 1 in the second row, second
column, so we will multiply everything in row 2 by
13/81 (13/81R2 -> R2)

¢, -2 4u
€ 13 134
e 8U
€0 1 —u
é 8110

now we want to eliminate the first row, second
column so we multiply row 2 by 5/13 and add it to
row 1 (5/13R2 + R1 -> R1)

(continued in next column)

39. (BY HAND) (continued)

€1 o0 283
< 81t
e 8 u
eéo 1 —u
é 8110
answer _is:
a8 80
81'8lg

39. Solvethe system of linear equations using
Gaussian elimination.

13x- 5y =4
- 2x+7y=0
Solution (BY TI-83):

Write down the matrix that is created from this
system of equations:

613 -5 4u
&2 7 ol

we need to enter this matrix in:
“2'% hutton

“X to negative one” button
“right arrow” twiceto EDIT
“enter” on A

2 “enter” (number of rows)

3 “enter” (number of columns)
Now enter the numbersin:

13 “enter”

“negative” 5 “enter”

4 “enter”

“negative” 2 “enter”

7 “enter”

0 “enter”

“21% « mode” to exit out
Now:

“ 2% hutton

“x to the negative one” button
“right arrow” to MATH
“down arrow” to RREF
“enter” button

“2'% hutton

“X to the negative one” button
“enter” on A

“)” button

“enter” button

(continued on next page)
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39. (BY TI-83) (continued)

ety [A]
[[1 A 345567961
.[E  B927E54 3

since we have decimals:
“math” button
“enter” button
“enter” button

et [A]
[[1 B .3d557961...
[& QEYES4 S
=1
1

|1|l
50 )

]
11

SO our answer is:

a8 8¢
€81'81y

40. Evaluate the expression. A + B

&8 -4 0Ou
_é a
A—é'l '3 1@
&7 -2 -5§
é-1 -5 Ou
_é a
B—§-7 -9 1@
g4 -3 -8j

Solution (BY TI-83):

We need to enter both matricesin:
“2'% hutton

“X to the negative one” button
“right arrow” twiceto EDIT
“enter” on A

3“enter”

3“enter”

Now enter all the numbersin A

« 2" “mode” to exit out

« 2" hutton

“x to the negative one” button
“right arrow” twiceto EDIT
“down arrow” to B and press “enter”
3“enter”

3“enter”

Now enter all the numbersin B
“2'% « mode” to exit out

40. Evaluate the expression. A + B

&8 -4 O0u
_é U
A—e'l '3 1[;'
&7 -2 -5§
é1 -5 0u
_é a
B—§-7 -9 1@
&4 -3 -8j
Solution (BY HAND):
A+B
&8 -4 0u &1 -5 0uU
_é u, é u
_é-l '3 1l;|+§-7 '9 1[;'
87 -2 -5 84 -3 -8
é-8-1 -4-5 0+0y
=€1.7 -3-9 1+1Y
e u
g7-4 -2-3 -5-8§
-9 -9 0u
_e u
=a8 -12 24
g11 -5 -13§

now
«2"% button

“X to the negative one”

“enter” on A

“plus” button

“«2"%" button

“x to the negative one”

“down arrow to B” and press “enter”

“enter”
[A1+[E]
[[-2 -9 @ ]
[-& -12 2 1
[-11 -5 -1311

(continued on next page)
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41. Find the product, if possible: BA

&2 -3 -2

_é a

_§1 -5 3(J

84 -4 -1§

&5 5 -2

_é a
B—§-3 -4 1@

-1 -2 -5§
Solution (BY HAND):
BA

&5 5 -2ue2 -3 -2
_é vée a
—é-3 -4 17 1 -5 3(,
g1 -2 -5@54 -4 -1§
& A-2)+51)- 2(4) - 5(-3)+5(-5)- 2(-4)
e

3(-2)- 41 +1(4) - 3(-3)- 4-9 +1(-4)
6*1( 2)- 2)-5(4) -U-3)- 2(-9-5(-4)
€l0+5-8 15- 25+8 10+15+20

:A6 4+4 9+20-4 6-12- 1'
§2 2-20 3+10+20 2- 6+5[;|
€7 -2 270

6 25 -7
20 33 1¢

ap ™ @
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41. Find the product, if possible: BA

&2 -3 -2
_é ¥
A=El -5 3y
g4 -4 -1§
&5 5 -2
_é (
B=g3 -4 1g
g1 -2 -5§

Solution (BY TI-83):

We need to enter both matricesin:
“2'% hutton

“X to the negative one” button
“right arrow” twiceto EDIT
“enter” on A

3 enter”

3“enter”

Now enter all the numbersin A
“ 2" “mode” to exit out

“2"% [utton

“x to the negative one” button
“right arrow” twice to EDIT
“down arrow” to B and press “enter”
3“enter”

3“enter”

Now enter all the numbersin B
“21% « mode” to exit out

now

“ 2% hutton

“X to the negative one”

“down arrow” to B

“enter” on B

“2"% [utton

“x to the negative one”

“enter” on A

“enter”

[E][A]

Ny -
[& 2
[-Z8 3

LR
— B

Bl Rl Bl

42. Find the inverse of the matrix A, if it exists.

Solution (BY HAND):
Put the identity matrix right next to it:

€2 1 -51 0 0y
é (
€0 4 3 0 1 0
g0 0 2 0 0 1§

Divide everything in row 1 by -2
Divide everything in row 2 by 4
Divide everything in row 3 by 2

-1 -1
2 2
1 0

o
R MlwN|O
o Nk

0 0

N, O
el el el e ef

@D D> D> (D> (D> (D> (D~
o =

Now do the following operations:
R2 =-3/4R3 + R2
R1=-5/2R3 + R1

-1

1
a1

0

-1
2
0 o

o
o Nl O

O 1 O

@D> D> D> D> D> (D> D~
o
T OO OO

]
Nll—\oo|w-l>

ow do the following operation:
1=1/2R2+R1

0z
1
=

1 0 0

|
'_\

0 1 0

O NlErRrOIR
1
wd

B @ > MDD D> DD
N | HCO|

1
|_\

o N
O NErROIR
1

>
“
I
D> D> D> D> D> D> D
o

(e o} enY exlY e en Y enly e
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42. Find the inverse of the matrix A, if it exists.
&2 1 -5
_é a
A= & 0 4 3 0

B0 0 2§
Solution (BY TI-83):
“2"% putton

“X to the negative one” button
“right arrow” twiceto EDIT
“enter” on A

3“enter”

3“enter”

Now enter all the numbersin A
“21% « mode” to exit out

then
“«2"% putton
“X to the negative one” button
“enter” on A
“X to the negative one” button
“enter” button
[A]-
[[-.2 123 -1.4
[& 23 "L AT
[& A =

we have decimals so:

“math” button

“enter” button

“enter” button

[[-.2 125 -1.4.
[& . T o
[ 5 .l

AnsrFrac

[[-1-2 1.3 -23-.
[& 1-4 -3-8.

.[E 5 1.2

we need to “right arrow” to see what isto the left.

¢-1 1 -2
€2 8 16 Y
Atzeo L+ 3
é 4 8 U
é 1q
>0 0 =V
3 2 H

43. If possible, solve the system of equations using
an inverse matrix.
- 2Xx+4y =0
5x- 8y =-7
Solution: (BY HAND)
First identify our matrices:

&2 40

-é u

€5 -8
_exu

X =
&y

éeou
b=¢ g
e fu
X=A"
so our first step isfind theinverse of A:

&2 4 1 0y
&5 -8 0 1f

Ri=-1/2R1
é -1 u
é U
€5 -8 0 140
é G
R2=-5RlL+ R2
é -1 U
él -2 > Ou
é 5 u
éo 2 — 1lu
é 2 a
R2=1/2R2
é -1 u
el -2 5 04
é u
g0 1 > 1y
e 4 2 U
R1=2R2+R1
é u
(:31 0 2 1@
é u
o 12 24
é 4 20
SO.
AT=& 40

e~ —u

e4 20

(continued on next page)
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43. (BY HAND) (Continued)

now

X

=A'b

6. .0

_& lwog
= e -u
& L7
éd 20
¢2(0)+1(-7) 0
= €5 1 u
A (0) +=(- 7)1
84_1() 2( )H
é _u
&y

- é 70

6

é2a

43. If possible, solve the system of equations using
an inverse matrix.

- 2X+4y =0

5x- 8y=-7

Solution: (BY TI-83)

First lets write down the matrix that this creates:
&2 4 O0u

&5 -8 - 7H

“2"% [utton

“x to the negative one” button
“right arrow” twiceto EDIT
“enter” on A

2 “enter”

3“enter”

Now enter all the numbersin A
«21% « mode” to exit out

“2'% hutton

“x to the negative one” button
“right arrow” to MATH

“down arrow” to RREF

“enter” button

“2'% hutton

“X to the negative one” button
“enter” on A

“)” button

“enter” button

we have decimals so:

“math” button

“enter” button

“enter” button

which gives our answer:

& 719

e 2 g

44. Find the determinant of the matrix:
¢3 -30

&4 -1

Solution (BY HAND):

-3(-D- (-9(-4)

3- 20

- 17

44, Find the determinant of the matrix:
&3 -50

&4 -1

Solution (BY TI-83):

«2"% button

“x to the negative one” button
“right arrow” twiceto EDIT
“enter” on A

2 “enter”

2 “enter”

Now enter al the numbersin A
“«2"% “mode” to exit out

«2"% button

“X to the negative one” button
“right arrow” to MATH
“enter” on DET(

«2"% button

“x to the negative one” button
“enter” on A

“)” button

“enter” button

givesyou the answer

-17

45. Use Cramer’s Ruleto solve (if possible) the
system of equations
2x+5y =10

3X-3y=7

Solution (BY HAND):
We need to find the determinants:

‘2 54
D= =-21
3 -
‘10 S’J
= =-65
7 -
2 1
D = =-16
Y13 7

(continued on next page)
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45. (BY HAND) (continued)

D, -65_65
D -21 21
D, -16 _16
D -21 21 so we are finding the following determinant:
> 169 4 -9
e21 Zlg 3 7
=(4)(7)- 3)(-9)
45. Use Cramer’s Ruleto solve (if possible) the =28+ 27
system of equations
2x +5y =10 =35
3x-3y=7
Solution (BY TI-83): 47. Solve by factoring.
« 2% putton x2+x-72=0
“X to the negative one” button .
. . solution:
“right arrow” twiceto EDIT
“enter” on A 72
2“enter” P 5 ]
3 “enter” MIF2 73 71
Now enter all the numbersin A (2)(36) 3a a4
«2"% “mode” to exit out (31024 a7 y
w ol
2" button @018 22 14
“X to the negative one” button (E)(12) 18 F
“right arrow” to MATH B)E) 17 1
“down arrow” to RREF
“enter” button SO
« 2% putton (x+9)(x- 8 =0
“X to the negative one” button X+9=0 x-8=0
“enter” on A
“)” button XxX=-9 x=8
“enter” button
we have decimals so:
“math” button . :
“enter” button 48. 2Solve by taking the square root:
“enter” button 3x = 12
which gives our answer: Solution:
a®5 16§ 3x? =12
€21 215 3’ 12
3 3
x> =4
46. Find theminor M, of the matrix A
¢ -2 -9 X =+/4
_6y u X =2
A=g3 -8 7
& -6 14
Solution:
(continued on next page)
Page 230t 45

46. (continued)




49. Solving using the quadratic formula:

5x%- 2x- 5=0
Solution:
5x%- 2x-5=0
a=5b=-2c=-5
SO
(= Db b® - 4ac
2a
2222427 45(-5)
2(5)
XZZim
10
X:Zim
10
2 /2229
10
X:212«/%

10
121426
-5
_1+4/26

5

50. Find the vertex of the graph of the function
f(x)=(x+2)%+1

Solution:

Compare it to our standard form:

f(x)=a(x- h)?+k
vertex = (h, k)

then

fO)=1x- (-2)* +1
SO

h=-2

k=1

vertex= (- 21)
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