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Intro to the Graphing Calculator, Review Order of Operations & Scientific Notation
N '
Graphing calculator handouts

All-in-one problem -- this is the goal, and is remarkably similar to the question on the PQ!

GC1 '
GC2 Pl G.C Paﬁke"'f KAMMMS o 2l Frd—e‘-ia_ Pvab‘zvms
GC3 { .
GC4 )
GC6

If you finish all of the above in class, then GC5
GC 5: Examples must be done IN ORDER, or the packet does not make sense.

You may choose from several approaches:
1) Challenge first: (Recommended only for students who have used a GC a lot.)

Start with the All-in-one problem. if you don’t have the correct answer, review handouts, especially
GC 3 regarding the correct use of parentheses and
GC 2 regarding scientific notation.

Once you have the correct answer, do GC 5.

GC 5: Examples must be done IN ORDER, or the packet does not make sense.

7N 2) Systematic: (Recommended for students who are new to the GC or have forgotten.)

Start with GC 1: doaall

GC 2: do examples 1-14 first, skip the Practice for now

GC 3: do examples 1-12 first, skip the Practice for now

GC 4: do examples 1-9 first, skip the Practice for now

GC 6: do examples 1-3 first, skip the Practice for now

All-in-one problem .

Test yourself - if you need more practices, go back to the Practice problems on GC 2-3-4-6
GC 5: Examples must be done IN ORDER, or the packet does not make sense. '

3) Review first: (For the impatient student. Not generally recommended.)

Skim all examples, GC1-2-3-4-6 :

Work on All-in-one problem. . If you don’t have the correct answer, review handouts, especially
GC 3 regarding the correct use of parentheses and
GC 2 regarding scientific notation.

Once you have the correct answer do GC 5. 4

GC 5: Examples must be done IN ORDER, or the packet does not make sense.

Complete GC packets and all solutions are available on the class website under GC Exercises.
. Keystrokes for the All-in-one problems are on the class website under Lecture Notes.



GC All-In-One problem

_._ This question uses algebra to evaluate, GC to calculate (including extra parentheses, negative numbers,
“memory locations, locating obscure roots), scientific notation, standard notation, rounding, determining an
exact versus an approximate answer, etc.

97y° — 4/x
908020+/x —993y

2) Check the box which describes your answer.
0O My answer is exact.
O My answer is approximate.

1) Evaluate whenx =0.92 and y =-1.06, and round to the nearest ten-thousandth.
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GC All-In-One problem S'o{iiovv

This question uses algebra to evaluate, GC to calculate (including extra parentheses, negative numbers, memory

“locations, locating obscure roots), scientific notation, standard notation, rounding, determining an exact versus

an approximate answer, etc.

97y° — 43/x
908020vx —993y

2) Check the box which describes your answer.
My answer is exact.
v My answer is approximate.

1) Evaluate whenx =0.92 and y =-1.06, and round to the nearest ten-thousandth.

SOLUTION

Store x

i 2 (w Q)

e

Store y

ANS 7)) (L1 Y (i 1) {cataLoG..) [L6 V) 3 (L v) [eNTRYSOLVE
S N G i ") ()

Calculation, using parentheses around numerator and parentheses around denominator
(w 2] (u o) ¥] ¥ w Q 1 w) [Ls 1
L9 JL7 ] ~ K » JU=J o

MATH 4

e e,

[ I N g o |

-1.86»Y

-1.86

(apy?-a (%) ). (o
-1.9239773e-4

Result is in scientific notation! —1.9239773E —4 means —1.9239773x10™* which means —0.00019239773

This is an approximate answer because
a) 0.92 is not a perfect square so +0.92 is irrational. Its decimal is nonrepeating and nonterminating.

b) 0.92 is not a perfect cube, so 3/0.92 is irrational. Its decimal is nonrepeating and nonterminating.
c) There are almost certainly decimal places beyond the screen which could not be displayed.

Round to the nearest ten-thousandth means four decimal places.
Approximate answer: —0.0002
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TI-84+ GC 1: On/Off, 2" functions, Screen, Batteries, Error Messages, Order of Operations
Objectives: Find and use on and off, basic calculations, and 2" functions
Raise and lower the brightness of the screen, use brightness to conserve batteries

Do multiple calculations at once using the order of operations
Recognize and respond to an error screen

In the lower left corner of the keypad: m turns the calculator on. On the casing, above the
m, is OFF. Notice what color the letters of OFF are. (Might be blue, green, or other) This
color is above most buttons. Any time you want to use a function that’s this color, press m

(located in the upper left), then the key. To turn the calculator off, press m m

- - [ .
To make the screen brighter, press: . You may have to do this more than once.
-
While you press m , notice that a number flashes in the upper-right corner of the

screen. This number tells how high the brightness is. If it's too high, the screen will turn black.

To lower the brightness, press m as many times as needed (or hold it down).

Fresh batteries make brightness level 1 easy to read. Nearly dead batteries make brightness level 7
faint and hard to read.

To use the batteries more slowly, lower the brightness as much as you can and still see easily.

As your batteries fade, increase the brightness.

Check your brightness before every exam — if the brightness is high but the screen is faint, be sure
to change the batteries or bring new batteries. You’ll need four AAA batteries.

Numbers, decimal point, and common operations are at the bottom right of the keypad.

is used as an equal sign. The key (on the right side, above the divide symbol),

called a “caret’, is for exponents. (Caret is not a directional key [ = ][ ( J[ - ]

.) Graphing calculators use the order of operations correctly, so you can put an entire
expression into the calculator at once.

If you type something wrong, you can back up using the key and type again.

DEL DEL
Or you can delete using the - key, and insert using INS, which is m

.
Or you can start over by pressing .

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 1: On/Off, 2" functions, Screen, Batteries, Error Messages, Order of Operations
page 2

B means subtract. is used before a number to make it negative. Do not mix these
up or you'll get an error!

Example 1: -4-7=-11 E(-]J[ 4 ][ = J[ 7 ][ENTERJ Answer: —11

~4-7

-11

Notice on your screen that the negative ( ) is smaller and higher than the subtract B

Try this calculation with a wrong key: L(_}J [ 4 ] [ (-)J [ 7 ] [ENTERJ

You'll get an error screen like this:

EEF:SYHTH=
Buit.
Goto

The calculator has several error screens. They all say “ERR:”, an abbreviation for “Error”, and then
a word describing the type of error. “SYNTAX” means you typed something wrong.
The next lines are a menu.

If you press for “Goto”, the calculator will go to the error by putting the cursor on the entry
you typed wrong, like this:

I

—_— ENTER
You can type the correct key and press enter to get the correct calculation: U L—J

(If you press [I] for “Quit”, it will exit the error menu without showing you the error.)

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 1: On/Off, 2" functions, Screen, Batteries, Error Messages, Order of Operations
page 3

Calculate two ways: with and without the calculator. If you don’t get the same result, figure out why!

1) 10.5+3(4) = {Remember: multiply before add.}
Answer:

(o JL JUs JIH I3 JEX [ 4 J[ewree]

2) —27+3% = {Remember: exponents before divide.}
Answer:

L{_) ] [ 2 ] [ 7 ] [ + J[ 3 ] {That’s a negative number, not subtract!}
3)3—(-8)+4+7-2 {Remember: Subtract and add are the same

priority, left to right, just as divide and multiply
are the same priority, left to right.}

Answer:

EBES(FERIEDED I EDEDEBICD

4) (4+1)3 +5 {Remember: Grouping symbols before exponents.}

Answer:

(@BEIED ) | ~ [EEIEnCED

5) Ja+Z {Remember: Any number divided by itself is 1.}
T

Answer:

Lnd | JEER ) JE] e | ~ JESB] i | ~ JCIE)
{Notice the 2" functions: m . is square root and is 7. Also notice

that the calculator opened a set of parentheses that you must close.}

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 1: On/Off, 2" functions, Screen, Batteries, Error Messages, Order of Operations
page 4, Solutions

1) 22.5
2) -3
3) 19
4) 25
5) 3

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 2: Exponents and Scientific Notation

Objectives: Use the caret and square keys to calculate exponents
Review scientific notation
Input a calculation in scientific notation
Recognize an answer in scientific notation
Use scientific notation mode to display all results in scientific notation

~
The GC has two ways to do exponents. The caret key - can be used for any exponent by
typing the base first, and then the caret and exponent. Because exponent 2 is used often, there’s a

X1
shortcut key just for squaring: . .

Example 1: 2°

@ w [.ENTERJ Answer: 8

Example 2: 3°

Answer: 9

Remember the order of operations: exponents before add, subtract, multiply or divide. If something
should be added, subtracted, multiplied, or divided before the exponent, use parentheses.

Example 3: (3+4)?

(| ERESIED] ) | - JCO Answer: 49

Example 4: 26

@8] ~ | ( [ERIEIIEE] ) G E—,

\ Remember also that any non-zero base raised to the zero power is 1.

Example 5: 10°

ME 0 JUO UNTER Answer: 1

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 2: Exponents and Scientific Notation page 2

Remember also that a negative exponent in the numerator is equivalent to a positive exponent in
the denominator and a negative exponent in the denominator is equivalent to a positive exponent in
the numerator.

a3 11
Example 6: 2 =373

2
E{_} .] [ 3 ] ;ENTER-J Answer: 0.125
Example 7: % =32
3

[i] UENTER Answer: 9

Recall: Scientific notation is a way of writing any number by using significant figures multiplied by a
power of ten: ax10°, where

1<a <10 (meaning that a has one nonzero digit to the left of the decimal point) and

b is an integer {..—3,-2,-1,0,1,2,3,...} .

Example 8: 30,200 is written in scientific notation as 3.02x10*.
Example 9: 0.0004087 is written in scientific notation as 4.087x10™*

Example 10: 3.901 is written in scientific notation as 3.901x10°

The GC automatically displays results in standard notation unless the result is a very large or very
small number. Then it will automatically display the result in scientific notation.

Example 11: 3,000,000,000 x 2,000,000,000

(300 0o] o]lo]{o][o]{ o]lol(X][2]
(o JloJlo o] o[ 0o [0][o](o]em

BEAEAEEEEF 280
BEAE
BELS

The GC uses its own abbreviation for scientific notation. 6E18 means 6x10'?

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 2: Exponents and Scientific Notation page 3

To input a number using scientific notation, use: m - the 2" function EE which means
‘multiply by a power of 10°. It appears as only E on the screen.

CAUTION: The notation E is not standard mathematical notation. Do not use it to write your final
answers on papers or exams!

Example 12: 3.02x10%

D0 e ) E=

d.B2ed

SEZER

Answer: 30,200

To make the GC display all answers in scientific notation:

MODE
Press-. Your screen changes to the MODE menu:

T sCI  EnG

1K nizxzyeEgr ED
illl DEGREE

FAE FOL ZER
ECTE ooT
JUENTIAL R [IIN
a+bi.  FetAL

1
X
E
FuLL T e |

Each row of this screen is a menu. We'll only use the top row now.

When we select SCI, every result will be shown in scientific notation.
This is sometimes very useful and sometimes not useful at all.

At the end of this exercise, we’'ll return to the NORMAL format.

ENTER

Press to move the shaded region from NORMAL to SCI and to select SCI.
CLEAR

Then press m @ (or -) to QUIT the MODE menu.

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 2: Exponents and Scientific Notation page 4

Example 13: Write 5x 6 in scientific notation using GC in scientific notation mode.

(5 JIX (s ) (=]

G

el

Answer: 3x10!

Example 14: Write (5.201>< 104X6><10‘7) in scientific notation using GC in scientific notation mode.

(s J(2])( o] 1 /ED @R+ (X])( s |EDED
(=) (7 ] (=)

2. 281 ed#eE -7
3. 12082

Answer: 3.1206x1072

To leave scientific notation mode and return to normal mode, press:

to access the menu,

to move back to NORMAL,

His

ENTER
' to select NORMAL, and

CLEAR .
to exit the menu.

T =CI ERG
1§ nigz4ER/ED
FHOIAN
| FAE FOL =ER
ECTED Uy

1

EQUENRTIAL R (118
:ﬂ a+bi-  FeTRi
FU HORIZ G-T
ZET CLOCH

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.




Rev 6-2-11

TI-84+ GC 2: Exponents and Scientific Notation page 5

Practice:

1) (-9)  {Negative before exponent.} Answer:

2) -9° {Exponent before negative.} Answer:
2

3) 3? {Exponent before divide.} Answer:
3 2

4) [Z] {Divide before exponent.} Answer:

Write result in scientific notation.

5) 300,000,000,000,000,000,000,000 x 7,000,000,000,000,000,000,000,000,000,000

Answer:
6) 0.00000000005 x 0.0000000000002

Answer:
Write in standard notation by using your GC in standard display mode.
7) 3x10° Answer;
8) 2.116x1073 Answer:
9) 6,000 x 700,000 Answer:
10) 0.000008 x 0.000000003 Answer:
Write in scientific notation by using the GC in scientific notation mode.
11)0.36x9 Answer:
12)0.025+0.5 Answer:
13) 0.00000008 x 90,000,000 Answer:
14) 0.00000000000008 Answer:

40,000,000,000,000
15) 6,000,000,000,000 Answer:
0.0000002
16) 0.000000008 Answer-
0.002
17) 7000000000 Answer:
5000000

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.



Rev 6-2-11

TI-84+ GC 2: Exponents and Scientific Notation page 6 Solutions
1) 81

2) -8l

3) 2.25

4) 0.5625

5) (3x10%)7x10%)=2.1x10*

6) (5x10"")2x10")=1x10"

7) 3x10° =300,000

8) 2.116x107 =0.002116

9) (6x10°)7x10°)=42x10° = 4,200,000,000
10)2.4x10™" =0.00000000000024
11)3.24x10° =324

12)5%107 = 0.05

13)7.2=7.2x10°

4 Bx107%)

1 =2x107%7
) (4x107)

(6x10")

15 =3x10*
)ileo-”i

-9
16) 8“0_3 = 4x10™ = 0.000004
2x10

9
107 4x10? =140

5%x107

17)

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.
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TI-84+ GC 3: Order of Operations, Additional Parentheses, Roots and Absolute Value

Objectives: Review the order of operations
Observe that the GC uses the order of operations
Use parentheses in GC commands to achieve correct calculations
Calculate 3, 4™, or other roots using the MATH menu
Calculate absolute value using the MATH menu

The order of operations is a list of rules about the order we do the parts of a calculation containing
several parts. Some sources use the acronym PEMDAS. Graphing calculators have been
programmed to follow the order of operations.

Step 1: Identify all grouping symbols and resolve them from the inside out. Grouping symbols
include purely grouping symbols and grouping symbols which are also operators.

Parentheses ( ), Brackets [ ], and Braces {} -- grouping only
Fraction bars — horizontal line creates numerator and denominator groups before divide

For example: % means (2-3)+(7—-4).

Square Roots and other radicals: The radical symbol may enclose a group, before root

For example: +2-3+8 means /(2-3+8)

Absolute values: The vertical bars may enclose a group, before absolute value
For example: |3—-17-2| means |(3—-17-2)]

Step 2: Exponents, roots, radicals. Work from left to right.
Step 3: Multiply and Divide. Work from left to right. Divide may come before multiply.

Step 4: Add and Subtract. Work from left to right. Subtract may come before add.

Example 1: 5-3+1

GBS EREDEDIC .

Answer: 3

The GC does not have keys for brackets [ ] or braces { } as grouping symbols. So use parenthesis
keys for all of these symbols, nesting if necessary.

Note: You must have the same number of open n as you have closed n parentheses.
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TI-84+ GC 3: Order of Operations, Additional Parentheses, Roots and Absolute Value page 2

Example 2: {3-[4+7(1-5)]}

/e « I+ 7@ =) e

L3—Cd+ P C1-50 00 -
|

n n Notice: three open, three closed.

Answer: 27

If a fraction bar appears in the problem, we must add parentheses around the numerator group and
around the denominator group when we calculate on the GC.

25-19 (25-19
becomes

14-17 (14-17)

(| B EBEERER ) &3] ( JEBERED

iES—l'E':'f'iH-—l?::E

N—

Example 3:

()7 ) @ =)

Answer: -2

xt

Recall: the square root is a 2" function, above the . key.

Caution: When calculating square roots, the TI-84+ will open the first parenthesis for you. But you
will have to remember to close that set of parentheses.

Example 4: /1+3-5 becomes J1+3:5)

Lwa] - |EBIESEREIED] ) 1D

JE1+3#350

Answer: 4
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TI-84+ GC 3: Order of Operations, Additional Parentheses, Roots and Absolute Value page 3

Example 5: +3” +4? becomes \/i32 1 42)

JEZe+4en
2
|
] « |6 - e - ) oD
Answer: 5

To calculate 3™, 4", or higher roots, use the button, which opens a screen with four menus
across the top: MATH, NUM, CPX, and PRB. You are automatically in the MATH menu, which is
highlighted. We will use the NUM menu later.

?IE HUM CP® FPRE
Hrac
e

Tz
L HER
HI )
GifMing
P Max

Notice that the 4" option in the MATH menu is 3{/_ Select this option one of two ways:
ENTER
One way is to use the down arrow [ el J [ el ] [ hd J to move to 4:, then press .

A quicker way is to press E (at any time in this window) to select option 4.

Example 6: 3\/8_2

O O EEREE

RS-
|

4

Answer: 4

To calculate higher-order roots, we use the MATH menu again, but select option 5.
Caution: Option 5 uses “x” to show the type of root. We need to type this number before we use
the MATH menu. Also note: this does not open parentheses, so we have to open them.
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TI-84+ GC 3: Order of Operations, Additional Parentheses, Roots and Absolute Value page 4

Example 7: ‘%/4_3

(¢ JED( 5 ED _« &3 )@l o=
=)
2

R L A

Answer: 2
Important facts about absolute value:
1. Absolute value returns a non-negative answer.
2. Absolute value is a grouping symbol. When evaluating, completely resolve the inside first.
3. | x| and x are not the same. A variable x can represent a positive, negative, or zero, but

| x| can’t be negative. We cannot ignore or “remove” the absolute value.

To calculate absolute value, we use the MATH button again, but also move to the second menu,
NUM (for number).

@]]E HUM CP= PREE
FEac
k0

EH
L HED I
21 Fiinc
. 1k
Press m Tl Maxr
MATH CF» PRE
EHEEE
fround
ZiiParte
4= fFPartc
i
fmin
PressE for the NUM menu; [F+maxt

[ 1 ] EEHTERJ ,
Press or to select absolute value, abbreviated abs(

Caution: The GC absolute value opens parentheses. If you do not close them, the GC will take the
absolute value of the entire expression.

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.




Rev 6-2-11

TI-84+ GC 3: Order of Operations, Additional Parentheses, Roots and Absolute Value page 5

Example 8: |-2|

akbsC -2

2
[

ED 0O ) 2 )@l E= Answer: _2
Example 9: |5|

absC5

. =
€D O ) ) (5 ) ) Answer: 5
Example 10: | 0|

abs(H

B

€D (O ) (e (o ) fewren) Answer: 0

Example 11: | -2+ 3(-8) |

e [EBEDISHEBEIEBEIMCNED ) [ED

abs 0 243 -5

Answer: 26

Example 12: | -2 | +3(-8)
2[} >3J_B[E"T=RJU-JJIZ 2 /@B (+)(3 (X ][] 8 )(am)

Answer: -22
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Practice:

Calculate. Write the keystrokes you use in the blank boxes. Check by doing the problem yourself.

E SSEH))[ ) GIDGID DGl @D J?BW?E__SE__)( )
? H5E3 )G G | D | G [ (D | G jzmw?f__aE__]( )
? U;E+$][ ) GIDGID GID|GID @D j?BW?E__SE__J[ )
? ujz+}3zbﬁ)[ ) j?BW?E__SE__J[ )
? 952+L§[ )OI I ]?BW?E__SE__J( )
? T)[ )G |G | D | G [ (D | G ﬁ?ﬁwﬁf__ii__J( )
? 3)( |G| G | D | G | G | G 5EBW3E__3E__J( )
? }3} )G | D | G [ D | G jEBW?E—_SE—_J( )
? @3? |G| G | D | G [ G | G jEBW?E__SE__J( )
10)9-12+(4-6) Answer

(o IC o)
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TI-84+ GC 3: Order of Operations, Additional Parentheses, Roots and Absolute Value page 7
11)(9-12)+=(4-6) Answer:

DG b I i I Gl [l |l b | b | @&

12)9-12+4-6" Answer:

(OO IC o)

13) (9-12)+(4-6)* Answer:

() I)C IO IC I
()OI

14)18+6x2-3+9 Answer:
COCOCCCOCOCICOCOCIC IO
15)  B-l4+70-57] Answer:

() I)C IO IC I
()OI

9-12

16) YTy Answer:
DG G b G [l @b | &b &b &b (&> &>

5 Answer:
3.242

() I)C I ICIC I
OO

2
M Answer:

D G G |G G G G |G G @b G &
0 G G i 6 G ) [ G G & 6B
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19)

—2%+1
-2-3

Answer:

(

)L I

)L

)

JC I I C

(

)OI

)

)

)G

20)

1
—2) +—-3
(2 +—=

Answer:

(

)L I

)L

)

)OI

(

)

)

)

)G

21)

ST
2

JC LI

Answer:

(

)

)L

JC I

(

)

)

)

)G

22)

1

(=27 +——

Answer:

(

) I

)L

)

JC I

(

)

)

)

)G

23) 2%+

1
-2-3

Answer:

JC LI

)OI

)OI

)G

() D

Answer:

O

)OI

)
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_n2
25) 2°+1

OOOOOOOOO0O0O0O0
()OI

(2+)°

3 Answer:

26)

OOOOOOOOO0O0O0O0
()OI

(—2+1)
—2-3

()OI I I I
GGG I il Gl &l b |l | &l @&

28) 6 +8 Answer:
Cocococ oo I ococ IC I )

Answer:

27) Answer:

29) 5+120 Answer:

(o IC o)

30) 332 Answer:
C oo oo o oCcoCoC )
31) 45’ +510%) Answer:

()OI IC I
D@D @b G G G /&b &b b [ @b Gb [ &> &>
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32)

7+-3(5)

Answer:

(OO I

)

33)

[-1(12)| - 3-2|

Answer:

(

JC L

)

)(

)

)(

)

)(

) I

(

)

)

)

)l

)

)

)

DD @

34)

-3+6
2-7--2

Answer:

(

)L

)

)(

)

)

)(

)(

) I

(

)

)

)

)

)

)

)

)

35)

2+35-(-1)|
11+2(-3)

Answer:

(

)L

)

(

)

) D@D @

36)

7-11] 2[23-19)
4-8  |-3-1

Answer:

(

)L

) I

)

)L

) I

(

)

)

17-5
2-5

Answer:

)L

) I

)

)
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Solutions:
1) 1 5) -2 9) 25 13) -0.75
2) 51 6) 8 10) 15 14) 12
3) 84 7y 9 1) 15
4) 0 8) 11 12)  -30
(I rA+TEI-53E3) Crdae+ls =3
-113
n
15)  -113 20) 05
(=127 TA—E7 TI+ls 2—3
1.5 7.5
n N
16) 1.5 21) -7.5
(TE-DE LRI EE S I T
.5 -
17) 5
22) 3.8
TCZaE+10-C —2—30
- TIH1of 230
. . -4, 72
18) -1
23) -42
{-ZE+10-C 2—37
-5 fC-TaiHl s -3
5.5
N
19) 06
24) 55
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¢-22+1}f'2—3_1 - abs {7+ -34S0
n ' u
25) -1.5 32) 8
- T ==
C-2+lhes -2 3_3_5 bzt -1#12 1 —3#abs
. £ =20
&
]
26) -3.5
i'2+1}2fﬂ-2—3{ 33) 6
. .2 C-3+6a - Labsl2—7 0
—ahs =232
27) -0.2
TrEE+EE7 o 34) 1
. CZ+3abs(S—-100-¢
11+2% -3
28) 10
oy P LT - 35 4
abs(7-111-akb=s4-
S —Skahs ( 23-190
abs -3-12 i
]
29) 5
S22 . 36) 1
?hstilF—SDHiE—SJ
4
30) 2
T TEE)_ 3 4
31) 5
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TI-84+ GC 4 Fractions, Decimals, Rational and Irrational Numbers

Objectives: Convert decimals to fractions on the GC, where possible
Use the 2" function ANS to recall the previous GC result and continue
Review rational and irrational numbers
Understand the limitations of the GC’s fraction capacity
Use >frac in calculations

The m button on your calculator opens a screen with four menus across the top: MATH,
NUM, CPX, and PRB. You are automatically in the MATH menu, which is highlighted. We may use
other menus later.

?lé HUM CP# FRE
FF-ac
: b0ac

o
Each option in any menu is numbered. To use options in any menu, move with the or

until the desired option number is highlighted, then press . Or, you can select an

option by typing its number. When you open a menu, the first option is automatically highlighted.

ENTER ENTER
Pressing m will select option 1, > FRAC. Press again to find the fraction.

Remember: A rational number is a number that can be written as a fraction (or ratio) of two
integers.

In the MATH menu, option 1, >FRAC will convert an existing answer to a fraction, if
a) the decimal is a rational number AND
b) the decimal is in the calculator’s database of fractions

Example 1: Convert .75 to a fraction.

(705 ) o) o

«rarFrac
S

Answer:
4
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TI-84+ GC 4 Fractions, Decimals, Rational and Irrational Numbers, page 2

Example 2: Calculate and convert to fraction using the GC: E+l

(O@EE D@00 D

2534711 ¥Frac
43-33

4
Answer: —3
33

The GC temporarily keeps the value of your last calculation in a special memory location called
Answer. If you mistakenly press ENTER before converting it to a fraction, you can retrieve the

answer and keep going by using Answer, ANS, which is m @

Sometimes you can type the operation, and the GC will automatically insert Ans for you.

Example 3: (calculation, but forget to convert to fraction) l+§

2 ) s J= e JLE"TE“J

Answer: 13

Example 4: (recall previous answer and convert to fraction)

5@ £ (o) ovm)
Recall previous answer: Convert to fraction

1-24+5-6

1. 333333333
A= rFrac
. 4.3

4
Answer:

Recall: Irrational numbers cannot be written as a fraction of two integers.

(“ir means “not”, so “ir" + “rational” = “not rational”)

Example 5: V2 is irrational, and so it cannot be written as a fraction of two integers.

Example 6: r is irrational, and so it cannot be written as a fraction of two integers.

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.




Rev 12-2-11
TI-84+ GC 4 Fractions, Decimals, Rational and Irrational Numbers, page 3

Sometimes >Frac does not give a fraction answer. There are two reasons why this happens.

1. The number you typed is irrational (not a rational number) and cannot be written as a fraction. In
this case, you need to use your brain to recognize irrational numbers.

2. The number can be written as a fraction, but it's not a fraction in the GC’s database. In this case,
you need to use your brain to recognize rational numbers. See Example 7.

CAUTION: You cannot tell from your calculator if the decimal is a rational number that’s not in the
database or if the decimal is a rounded irrational number. In either case, the GC will return the
approximate decimal. You must know whether it's a rational or irrational answer!

as a decimal. Then ask the GC to convert it to fraction.

Example 7: Calculate the fraction 12357
12379

Calculate the decimal by dividing [ 1 ][ 2 ][ 3 ][ 5 J[ 7 ][+][ 1 ][ 2]

[ 3 ] [ 7 ] [ 9 ] LENTERJ then convert to fractionm @ LEHE:J L@J

1235712379
L FIRLLETOEY
A= kFac
L FIBZ2ETIET
.. 12357 . .
Answer: The fraction is 12379 | but we know it from thinking, not by GC.

The fraction 12357

is not in the GC database of fractions and decimal equivalents.

Example 8: Calculate V2 and attempt to convert it to fraction.

D () @B =

catcutate 7 - D) (G (2 ) (I (B7=<)
VY18 | ENTER | | ENTER

Attempt to convert to fraction: - U U

L0222

Ar=rF

1.414213562
=1
1.414213562

Answer: /2 cannot be written as a fraction, no matter who’s trying. It's irrational.
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Example 9: Calculate %—ﬂ+§(9) exactly.

Wrong method: The entire calculation, with the # and without thinking:

FBIEIERES] | ~ [EIEBEIEDEIED

2753-m+4 A5+

4. 725874813
AnskFrac

4. 725874813

Because there’s a 7 in the expression, it’s irrational.

Correct method:

Simplify the other fractions that do not contain r:

D@EE L@ )00 D e G

2753-m+4 A5+
4. 725874813
AnskFrac
4. 725874813
2554459 Frac
11215

Then subtract with common denominator (by hand) to get a single fraction:

118 118 15z _118-15x
15 15 15 15

118-15x

Answer: Irrational Answer: s
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Practice: Calculate and convert to fraction. If the GC gives a fraction, write the fraction. Identify if
the result is rational or irrational. If the GC did not give a fraction, find the exact answer.

1) l+1(§_lj Circle: Rational — Irrational Answer:
3 86 9
5 18 : : :
2) 3 77379 Circle: Rational — Irrational Answer:
1.2
3) % Circle: Rational — Irrational Answer:
i_’_i
4
N2 ()2
4) [5} —[gj Circle: Rational - Irrational Answer:
5) 0.002-75(0.025) Circle: Rational - Irrational Answer:
2 4 : , :
6) 5_7'25+§(9) Circle: Rational - Irrational Answer:
42 23
7) 5 3 Circle: Rational - Irrational Answer:
8) g+%+% Circle: Rational - Irrational Answer:
9) erL Circle: Rational - Irrational Answer:
2081 2081
10) ?jL@ng Circle: Rational - Irrational Answer:
11) 316 367 + 743 Circle: Rational - Irrational Answer:
79 2213 2213
2 1 . : ,
12) —————— Circle: Rational - Irrational Answer:
2014 4028
13) 3% Circle: Rational - Irrational Answer:
T T . . .
14) Z+3(§} Circle: Rational - Irrational Answer:
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Practice: Calculate. Give integer or fraction answers, not decimals.

5 291
-6

Answer:

(I I

)(

)L

JC L

)

)(

(I

)

)

)

)

)

16) 4-5+2) -53-8)

3 6-(=7)

Answer:

(LI

)

JC(

)

)(

)(

JC(

)(

I

)

)

)

)

)

)

)

3J607()

17)
2% +]4(-7)|

Answer:

(LI

)

)

)(

)(

)(

)L

)(

(LI

)

)

)(

)(

)(

)L

)(

I

)

)

)

)

)

)

)

18) (=3)* +44125-44
5% +[6(-3)

Answer:

(LI

)

)L

)(

)(

)(

)

)(

(LI

)

)L

)(

)(

)(

)

)(

(I

)

)

)

)

)

)

)

U1

-3

-b\»—‘

19)

\]

-8

w\»—

Answer:

( )[ JC

JC(

(I

) ][
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Solutions:

J(3 I+ 7] =) s | @ED
GOEm s G s
== '

@ n (EnTeR ) (enTer [ENTER | [ ENTER|

1-23+7 B3 5-1-9

J¥Frac 179,144 Rational, Answer: —42—545

N (EBEDE Jll
Rational, Answer: 139 - B n [ s J
(5 @D EBED b
, CEBG)E (T 2
BEREERES i
EREIED] ) [

SLDS =158 F
rac S5 6T Rational, Answer:

76
2025

[EHTER][EHTER] 5)L'J[0J;0J[2][_J
7 L7 (s )% (o
6 (2 J( 5 )0 (enter) (enter)
1 TaalETen S I
(227 @l (=)

( JERESIWBIES

Rational, Answer:

1873
1000

Rational, Answer: |—
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TI-84+ GC 4 Fractions, Decimals, Rational and Irrational Numbers, page 8 Solutions

, @@
(D@
0

24°3=7 259+ 9ArF

fac
I 6A
[ |

[ EHTER] [EHTER]

Rational, Answer: 37
60

7) [+][ 9 ][_J
@8 ~ [EBEIEN
ED (o) s

g4 Q-2 A 0rFrac
R
[ |
. 8
Rational, Answer |—
45
8) lIrrational, £ £ £ N2 N3 2
3 4 2 3 4
V2 43, l_i 23 3 _ pns:
2 3 2 6 6 6
372 +243+3
6
9) Rational, ﬂ+¢ = Answer: |—— 2080
2081 2081 2081

. C3EC.ED
EIEBEa] ] -
SR [EE

Eal -] JEn
&J w (enter | [enter]

SO A2 1G53+ T
td - d4rFrac
1873

1
Answer:
3

316 367 743

11)  Rational,
79 2213 213
367 743 1468 743

Rational,

4. + = Answer:
2213 2213 2213 2213
Jle-73 4
d+367
1452
1456234743
2211
211 u
2213
12) Rational, 2 b _ 4 1 .
2014 4028 4028 4028
Answer:i
4028
13) Irrational, zrZ 2z 7 = Answer:
3 6 6 6
i
6
14)  lIrrational, —+3( ]—2—”+3—”=
4 8 8 8
57
Answer: ?
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LabsC2=9—aghs( -8
Ry )

. lEEEGEEEET
A= rFrac

1.6

15)

N =

i ~S+22s3—- 2038
1ACE— 7

5. 923AVE923
AnskFrac
“Frol3

77
13

P £ T B A
£ A0 2 3 +abhs gk -
Faaa
-4 1EEEEEEET
AnskFrac
512

17 -—
) 12

227G (1 25—
1o +abs e

S.441176471
AnsrFrac
11734

0e -
443
Tl

17

18
) 34

iif4*15—3hfﬂ?+lf

AP PSEEZ2EAED
AnsrFrac
9-116

19) —
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TI-84+ GC 6 Exact vs. Approximate Results with Fractions and Decimals

Objectives Learn the meaning of “exact” and “approximate”
Use exact forms and approximate forms of fractions correctly
Recognize that the GC display can be an approximate answer

An exact answer has no error. If we use an exact result to perform additional calculations,
we’ll continue to get exactly the right answer. If we perform the same calculation to different
versions of an exact answer, we’ll always get the same, exact final result. We use the symbol = to
show that the result is exactly equal.

An approximate answer is close to the exact answer, but is a “near miss”. We usually find
approximate answers by rounding or approximating. If we start with an approximate answer and
perform additional calculations, we’ll get approximate final results. We use the symbol ~ to show
that the result is approximately equal.

CAUTION: You should always give an EXACT answer unless the instructions tell you to round.

Example 1: Write the number % several ways and identify if each is exact or approximate.

Exact answers: % = 1% = 1.285714

Approximate answers: % ~ 1.29, % ~ 1.285714, % ~ 1.285714286

Exact Answers Should | do this?

| Fracti 9 Yes. An improper fraction is exact, and usually

mproper Fraction 7 easier for continuing calculations.

Terminating decimal, with all places Maybe. If the decimal is short, yes.

(Does not apply to this example.) If the decimal is longer, probably not, since you
may copy or type it wrong.

Mixed Nurmb l2 Maybe. A mixed number is exact, but is often

Ixed Number 7 annoying for calculations.

Decimal with repeat bar 1.285714 Probably not. This is an exact answer, but it's
not always easy to find or use.

Approximate Answers Should | do this?

Rounded decimal: 1.29 or 1.285714 or rounded | Probably not. Read the instructions. Only round

to any place value if the instructions say to round, and only round to
the place instructed.

All decimal places in calculator screen for a NEVER. The calculator has rounded this

non-terminating decimal: 1.285714286 answer so it will fit on the screen.

Wrong Answers Should | do this?

Incorrectly rounded decimal: 1.28 (chopped) Never.
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The calculator shows all the places its “brain” can comprehend. But its “brain” only has 9-15
decimal places, which is not always enough.

Example 2: Calculate several answers for %-7 and identify if each is exact or approximate.

a. %-7 Answer: 9, exact
2
b. (17)7 Answer: 9, exact
c. (1.29)-7 Answer: ~9.03, approximate
d. (1.285714)-7 Answer: ~8.999998 , approximate
e. (1.285714286)-7 Answer: ~9.000000002, approximate

(retype the decimal, don’t use ANS)

f. If your exam question asks you to find %-7, which answer(s) would be correct?

Answer: Only the exact answer 9 (obtained from a or b) is correct.

Example 3: Calculate different answers for %-36 and identify if each is exact or approximate.

a. Z-36 =28 exact

b. (.777777778)-36 =28.00000001 is approximately equal to %-36
So far, so good. But do these next two by hand first, then use your GC.

C. (.7777777778)~36 = 28.0000000008 is approximately equal to ;36

d. (.7777777777)-36 = 27.9999999972 is approximately equal to ;36

For both of these, the GC gives 28 because it rounded when its “brain” was too small.
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Practice: Perform the calculations and identify if your answers are exact or approximate.

1) Write 7 as a decimal. Exact or approximate?
a. Round to the nearest ten-thousandth: Exact or approximate?
b. Every decimal place on the calculator: Exact or approximate?
2) Write % as a decimal. Exact or approximate?
a. Round to the nearest thousandth: Exact or approximate?
b. Every decimal place on the calculator: Exact or approximate?

3) Give several different answers for %-9.

a. %-9 = Exact or approximate?
b. (0.333)-9 = Exactly or approximately equal to %-9?
c. (0.333333333).9 = Exactly or approximately equal to %'9?

d. If your exam question asks you to find %-9, which answer(s) would be correct?

4) Write % as a decimal. Exact or approximate?
a. Round to the nearest hundredth: Exact or approximate?
b. Round to the nearest tenth: Exact or approximate?

5) Calculate different answers for %-16 and identify if exact or approximate.

a. %-16 = Exact or approximate?

b. (0.875)-16 = Exactly or approximately equal to %-16 ?
c. (0.88)-16 = Exactly or approximately equal to %-16 ?
d. (0.9)-16 = Exactly or approximately equal to %-16 ?

e. If your exam question asks you to find %-16, which answer(s) would be correct?
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1) g: 07, a repeating decimal or fraction is exact.

7

a. —~0.7778 approximate

b.

9
% ~0.7777777778 approximate

2) %: 03, repeating decimal, exact (must use repeat bar).

a. %z 0.333 approximate
b. %z 0.3333333333 approximate
1
3) a. 3-9:3 exact
b. %-9 ~ 2.997 approximate

C. %-9 ~ 2.999999997 approximate

d. Only the exact answer 3, obtained from a, would be correct.

4) %: 0.875 exact
7 .
a. P ~ (.88 approximate

b. %z 0.9 approximate

5) a. Z~16:14 exact
8
b. Z«16=0.875-16=14 exact
8
C Z~16z14.08 approximate
8
d. %-16 ~ 14.4 approximate

e. Only the exact answer 14, obtained from a. or b. would be correct.
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TI-84+ GC 7 Avoiding Round-off Error in Multiple Calculations

Objectives: Recall the meaning of exact and approximate
Observe round-off error and learn to avoid it
Perform calculations using the order of operations and extra parentheses

Recall: An exact answer has no error. If we use an exact result to perform additional calculations,
we’ll continue to get exactly the right answer. If we perform the same calculation to different
versions of an exact answer, we’ll always get the same, exact final result.

An approximate answer is close to the exact answer, but is a “near miss”. We usually find
approximate answers by rounding or approximating. If we start with an approximate answer and
perform additional calculations, we’ll get approximate final results.

CAUTION: You should always give an EXACT answer unless the instructions tell you to round.

Round-off error is the absolute value of the difference between the exact answer and a rounded
approximation of that answer, given by this formula: RoundoffError = |exact - approximate|.

Round-off error is the answer to the question “How wrong is the rounded answer?”

Example 1: = 0.125 exactly. Rounded to the nearest tenth, éz A

0| —

The round-off error, using the formula, in the answer 0.1 is |0.125-0.1]=0.025
In this example, the answer is wrong by 0.025.

Round-off errors can become much bigger if a calculation is done from rounded partial results.

Example 2: To illustrate the error of rounding partial results, calculate % exactly and with

rounded partial results, and then find the resulting round-off error. How wrong will the answer be?

2472.7908

a) Calculate ————— exactly. Answer: 5286
0.4678

b) Round 2472.7908 to the nearest tenth. Answer: 2472.8

c) Round 0.4678 to the nearest tenth. Answer: 0.5

d) Divide your rounded answer for 2472.7908 by your rounded answer for 0.4678

2472.8 49456 Answer: 4945.6

e) Find the round-off error for this calculation.
| 5286 —4945.6 |= 340.4 Answer: 340.4

How wrong is the answer? It's off by 340.4! That's a lot.
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IMPORTANT: Do not round parts of a calculation! Instead, do the calculation all at once (using
extra parentheses for the correct order of operations) or use memory storage locations.
If the instructions say to round, round only the final answer.

Example 3:

41.78 -3(6.913)?
29.188 + 76.342

Calculate . Round to the nearest thousandth.

Remember that the long fraction bar means that the entire numerator and entire denominator must
be calculated before the results are divided. But the GC follows the order of operations and will not
add or subtract before dividing unless we use extra parentheses, like this:

(41.78-3(6.913)?)
(29.188 +76.342)

([ EDEDENEA TN ERED TN ED
EBED ~ [ED ) B3] ( [EBENENIEDED
EBEIEA D ENEREDES ) CD

(4], 7E8-3k5, 9132
gxiEE‘. 1828+76. 342
~ FE2ESZ2IRET
Then round the final answer to the nearest thousandth. Answer: -.963
(_12)3—6
Example 4: Calculate ————~——. Round to the nearest ten-thousandth.
9.7-18.034

Notice that there is a subtraction in the exponent. The GC will not subtract before an exponent
unless extra parentheses are added, like this:

(~12)3-9)
9.7-18.034

Also notice the long fraction bar, as before. Again, extra parentheses are needed so the GC will
subtract the denominator before dividing, like this:

(~12)36)
(9.7-18.034)
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Example 4, continued:

(JONEDEN ) | ~ [ ( JEDEIES] ) &S
@ JC- )7 ) =)l 8- Jlo (3 ][« @B

i
-13.
=

ol = -y

2T
B3 2
43585933 D

Convert scientific notation to standard notation:

Multiply 6.943888933 by 107>, by moving the decimal point five places left to get
0.00006943888933

Then round to the nearest ten thousandth (four decimal places):

0.0001

Answer: 0.0001

0 073)12(365)

Example 5: Calculate 50000(1+ 365 . Round to the nearest hundredth.

Notice that there is a multiplication in the exponent. The GC will not multiply before an exponent
unless extra parentheses are used:

(12(365))
50000(1 M)
365

(5 )00 J[ J(o] o /@B [+][ JLo )7 ]3]
()3 6J[5Jll-ll Iz JEx (3 (e ]
(5 )@ =)

2EEEaC 1+, B 5-363
1 2RIES )
1268853, 2527

Round to nearest hundredth (2 decimal places): 120,053.25
Answer: 120,053.25
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3.6-7.1
45+9.2

3
Example 6: Calculate ( j . Round to the nearest thousandth.

Notice that the parentheses supplied surround both the numerator and the denominator. These do
not ensure that the numerator will be subtracted first! To get the correct answer, use additional
parenthesis inside the given parentheses, like this:

(] ( | EBEBEREIERENIER ) &3] (
EENEREIERENED ) | ) | ~ [EBCD

LR 6= 13- 04 5+
Q2225
-HlIEEY41A11]
Answer: -0.017
/102 —13

Example 7: Calculate . Round to the nearest hundredth.

J7-2

Notice the square roots are different. First, the square root in the numerator is the square root of a
difference — use parentheses around the difference. Second, the denominator is a difference of a
square root and 2, so close the parentheses for the square root, and use another set around the
entire denominator, like this:

J(102-13)
J7)-2

O E DG e E e
B [ 6

1A2—-130CJCF -
14, 80931087

I
22
|

Answer: 14.61

Copyright 2011 by Martha Fidler Carey. Permission to reproduce is given only to current Southwestern College instructors and students.




Rev 4-5-11

TI-84+ GC 7 Avoiding Round-off Error in Multiple Calculations, page 5

Practice:
1) Find the round-off error if % is rounded to the nearest tenth. Answer:
2) Find the round-off error if 1289 is rounded to the nearest hundred. Answer:
3
3) Calculate 7'2(43'9) —9742 . Round to the nearest tenth.
63.08-9.71+(—23.64)
Answer:
77-72 | (_17)83-79
4) Calculate 14 +( 13) . Round to the nearest hundredth.
23718 - 654
Answer:
0.0525 "%
5) Calculate 275000(1+ i j . Round to the nearest hundredth.
Answer:
Pt
0.038 \/12
6) Calculate 930 I—T . Round to the nearest whole.
Answer:
o
0.0941) /16
7) Calculate 7216|1— . Round to the nearest ten.
Answer:
32425 - 5)76—63
8) Calculate . Round to the nearest hundredth.
147 - 236098
Answer:
823 _(4)®
9) Calculate . Round to the nearest thousandth.
0.00388 —0.001907
Answer:
2.7-63Y)
10) Calculate (—j . Round to the nearest thousandth.
54+8.1
Answer:
11) Calculate —'124_31. Round to the nearest hundredth.
J6 -3
Answer:
332
7.2-1.3
12) Calculate | ———— | . Round to the nearest hundredth.
6.2+1.9
Answer:
J6 -3
13) Calculate ———. Round to the nearest hundredth.
V124 -31
Answer:
14)  Calculate 2%—4_%/_73 Round to the nearest hundredth.
Answer:
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1) % =0.3125 rounds to 0.3. Round-off error =/0.3125-0.3|= 0.0125 Answer: 0.0125

2) 1289 rounded to the nearest hundred is 1300. Round-off error | 1289 -1300 || -11|=11 Answer:

| ) JE3] ( [EBIEDE J[ J

N ([ EAENEINEIEDERENED ~ &
(o JL7 ) ) e (2
(8 =] J- J[ 7

[ W

J =02 )8 ). J(e J 4

L. 2Hd .9 I-97. 4
%3';':63.!38—9. rl=2

43
28486.21314

n Answer: 20486.2

o @ ][Hl.[ B EAER ) &3

(IS EBIE n-n[B][3JE—J[7][9]

nn@n )7 ) s JL=)e J(5 )

L e ?E}+li -13

2TLEI=TAN L2507 ]

S—g2d )
24.335718198

n Answer: 24.56

52750 J(0] o @@ 1 [(+)(. ][ 0](5]

1]

EBEREIEDED ) | ~ | ( |EBIKBIEDIE
F7o00aL 1T, 052571
F)R a1
| TisZshon. 142

@ n Answer: 1,323,898.14
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NMEBEBED ( GBI EREDERENEIED

?3%5 1-. 838427
Q24 . 5308035

nn[ BlEIEBED H JED

o OO RO @) )00
[_]?E:E-':]l— ‘||E|'5|41.-"11.'3' -n [_J [ : Jn

Answer: 7270.

@B DE O (D@2 EsE
n@wnn{ B EBEN] )
@@ ) ()= 2)(3)(e)(0)(3)

gm0 32+25}—'i ~a2
LFE—631 01472
(=15 =l

g

3. 242837

5
ZEE5E

n (ever) Answer: -5173.55

N (&R ~ | ( [EBEICINED] ) 3] ( [[S)
) |~ | ([OEees) D 5]
(- JloJlo (38 JCs J{=)(  J{o (o]t ][9]

S e i
“dk2 2 20 BAEEE-.
aE12a7

- HESEERIEEE

Lij [L] n [ENTER] nswer: -0.006
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o EDEB( 2 (- )7 ](= JEGJE JED] ) JES]
B EBEREI TR ERED H 1) | - JCI

L - g S L
12322
LB711111111

H 0

Answer 0.071

11)m. (4 J=J(3 ]

] ) JES] ( [=

%g 24-3F1 00060
-17.517a3564

B« @0 @meE=

Answer: -17.52

12)““[ 7][ . J[ 2 ][—][ 1 ][ . ][ 3 ]n
B ([ @DEeaEEnesEs ) [ )]

LY. 2—1. 33006,
2+1.9%2¢2
38149586082

Answer: 0.38
»EDEDES « @ = /@ EDER 1)

LG =-30-T0124-3
- BAEVI94eE13

[ 2 ]L J[ .][ -[m Answer: -0.06

14m-n[z IEDIED] ) [EIIED ) &3
EE [HI'[EI.[?][ D] ) JCD

Iii%ljﬁhﬁl} L1V
1.8387 7 ed8s

Answer: 1.03
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TI-84+ GC 10+ Using the Y= menu, Automatic and Ask Tables

Objectives: Input functions into the Y= menu
Use TBLSET and TABLE to set up and view tables

In addition to the calculating screen and the menus for mathematical operations, the graphing
calculator has other screens to store equations, create tables or graph. The starting point for tables
or graphs is the Y= menu.

CAUTION: When using the Y= menu, the equation must be solved for y.

To input equations, press . Use the variable key for x and the regular number and
operation keys (including the MATH menu and its options) for everything else.

CAUTION: Do not use the memory storage location D m for x. This can cause strange
errors without any error screens.

Example 1: Put y=3x+4 in the Y= menu.
EEE) ()™

Flotl Flotz Flotz
=N B3R+4
“We=

W=

~Ny=N

“Ne=

“Ne=

Answer: wie=

Notice that the Y= menu allows more than one equation. For now, make sure that all the equations

~ ENTER CLEAR
after y, are cleared by using the [ J or [ J keys and -

Once an equation has been put into the Y= menu, we can use the GC to make a table of values.

Step 2: Set up the table using TBLSET. Begin by pressing “=

In the TBLSET menu there are four settings:

1. TblStart (“Table Start”) refers to the first x-value to be used in the table.

2. OTbl (“Delta Table”) is the amount that will be added to each x-value to get the next x-value.

3. Indpt: (“Independent variable”) is whether you will input each x-value or let the GC calculate it.
4. Depend (“Dependent variable”) is whether you should input each y-value or the let the GC do it.

1
Step 3: View the table using TABLE. Press . Use and to move

down or up the table. If you go “off the edge”, the table will move and re-fill (if automatic).
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Example 2: Find the x-values calculated by these choices in TBLSET.

THELE SETUP
ThlStart=-73
albl=.5

Indrnt.: [S}Xs

Derend: [glFiA=

TblIStart is -73, so the first x-value will be -73.

A Tblis .5, so the GC will add .5="2 to -73 to get the next x-value, and continue adding 2 to get
each subsequent value in the table.

Both Indpnt and Depend are automatic, so the GC will fill the table automatically with y-values from
the Y= menu. (Without seeing the Y= menu, we can’t know what values of y it will calculate.)

Answer:
X y
-73
-72.5
-72
-71.5

Example 3: Create an automatic table for y =3x+4 and use it to fill in the given table.

x[-2]-1]0[1]|2
y

Step 1: Input y =3x+4 into the Y= menu. (See Example 1.)

Step 2: Notice that the table begins with x=-2 and advances by 1 each row. Set up the table using
TBLSET so that ThiStart is -2, ATbl is 1, and Indpt and Depend are both Auto.

D ) () (2 ) o)1 ) fovey) (ove) (=) (o)

Step 3: View the table by pressing “= and use the display to complete the blank table.

THELE SETUF
TelStart=-2
aThl=11

Indrnt.: [gEX=
Derend: [gFiA=

Fix

I
n
-~
B EAL

1
g

Answer:

X

-1

0

1

2

y

-2

1

4

7

10
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Example 4: Scroll down in the automatic table for y =3x+4 and fill in the given table.

x[20]21/22|23 |24
y

v , then 26 times. Complete the blank table.

Step 3: View the table. Press

b Y4
i8 1 |
ig Bl
=i B4
el T
s 0
Ao | 52

el
w=24

x| 20]21[22]23] 24
y | 64|67 70| 73|76

When the desired x-values are not in order or are not equally spaced, we could scroll up and down
in an automatic table, but an Ask table will probably be quicker.
To set up an Ask table, in TBLSET, set Indpt to Ask, but leave Depend Auto.

Example 5: Create an Ask table for y =3x+4 and use it to fill in this table.

X|-72|-15]146 |-3|103
y

Step 2: TbIStart and ATbl can be any values. Change Indpt to Ask and leave Depend as Auto.

Step 3: View the table by pressing ===
display to complete the blank table.

(72 )Eem) ()1 (s )(em)( 4 )6 JEm)(¢))
(3 J(Em)(_1 J(o (3 )(am)

, input the desired values of x, and use the

T@E%EtSEIgF_'E bt Yy % Y
oTbl=1 = e gE | EE
Indent: Auto [EEE 18 142
Derend: = Hi 1z

H= becomes
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Example 5, continued.

Answer:

X|-72 |-15]|46 |-3]103
y|-212|-41[142 | -5] 313

NOTE: Sometimes, an Ask table will already have values in it. Just press the desired x-value and
the GC will display it where the cursor is.

CAUTION: Setting Indpt to Auto and Depend as Ask (the reverse of what we just did) is useful only
for checking y-values you already know. If your table doesn’t behave as you expect, this might be
your mistake. Setting both to Ask is similarly unhelpful.

Tables can help us guess which values of x are closest to a target value of y.

CAUTION: Sometimes it’s difficult to make the table show exactly the desired value of y. Then you
have to use your brain.

Example 6: Use an automatic table with ATbI=5 to determine the two multiples of 5 for which
y=3x+4 is closest to 57.

TblStart can be any value.

B &S (0 )(Z) (5 ) ) (@) () (=) @D &

EE I |ty

art=

aTbl=5 3 1a

Indent: [SIGEE Ask| 12 iy

Derend: [EF&s Az k| | 5 &Y
ic 79
] oy
=0

x=15 gives y=49, and x=20 gives y=64. Since 57 is between 49 and 64, the x-value which results in
a y-value of 57 is between 15 and 20.
Answer: between x=15 and x=20

When the same values of x are being used for two (or more) different equations, we can calculate
them at the same time by putting all the desired equations into the Y= menu. The table still displays
ordered-pair information, but the x-values are not printed twice.

Example 7: What ordered pairs are represented by this table?

X | yy=3x+4 | y, =-3x+4

117 1

-31-5 13
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Example 7, continued.
Answer:
(1.7) and (-3,-5) are ordered pairs on the graph of y, =3x+4. (The first column)

(1.1) and (-3,13) are ordered pairs on the graph of y, =-3x+4_. (The second column)

Example 8: Fill in an Ask table for y; =3x+4 and y, =-3x+4 simultaneously and list the ordered
pairs for each function.

X yi=3x+4 | y, =-3x+4
-34
46
-12
0
1003

Step 1: Input both equations into the Y= menu. y, =3x+4 is already there.
EB[CDE)ED] - [E3]&D

Step 2: TbIStart and ATbl can be any values. Set Indpt to Ask and Depend as Auto.

Step 3: View the table by pressing , input the desired values of x, and use the

display to complete the blank table. Notice that y, =-3x+4 is in the second column.

Flotl Flotz Flotz THELE SETUF & Y4 Yz
N1 B3E+4 ThlStart=-2 -3y -gg 106
wNeB-3K+d aTbl=1 46 15z =134
~‘33= Elndpn’ra= utc- [E&BE PECE ICC R b
~ = H 4.0 -
W;= EFen EMA=E H= iﬁi 3013 3005
“Ne=
wWMa= H=
Answer:

X yi=3x+4 | y, =-3x+4
-34 | -98 106

46 142 -134

-12 | -32 40

0 4 4

1003 | 3013 -3005

(-34, -98), (46,142), (-12,-32), (0,4) and (1003,3013) are ordered pairs on the graph of y; =3x+4.
(-34,106), (46,-134), (-12,40), (0,4) and (1003,-3005) are ordered pairs on the graph of y, =-3x+4.

\ Note: If you scroll right on the table, you'll see extra decimal places at the bottom of the screen.
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Practice

1) Complete the following table for y=2x-35
Xx|-2]-1]0]1]|2
y
2) Complete the following table for y =2x-5
x|120[21]122 23|24

y
3) Complete the following table for y =2x-5

X|-72]1-15|46|-3|103
y
4) Complete the following table for y = x? -1
x[0]5]10[15]20
y
5) Complete the following table for y = 100 — x> . Round to the nearest hundredth if necessary.
x|0/2]4]|6|8
y
6) Complete the following table for y = 3x2—x+9
x|-12|-36 |52 |-1]|98
7) Useyan automatic table with ATbl=5 to determine the two multiples of 5 for which y =2x-5 is
closest to 57.
8) Use an automatic table with ATbl=1 to determine the two integers for which y =2x -5 is closest
to 108.
9) List the ordered pairs represented by this table.

& Y4 Ve
(| F -y
i c -1
: E: z
K i 3
i -1 B
E -3 11
5 € 1y
“=a

10) Fill in an Ask table for y; =-2x+7 and y, =3x—4 simultaneously and list the ordered pairs for
each function.

X vy ==2x+7 | y, =3x-4
-34
46
-12
0
1003
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& Y
EFE| -»
-1 -7
0 -c
i -3
z -1
3 1
y 3
1) n=—2
x[-2]-1]0 [1 ]2
vy 97531
& Y4
T 33
20 it
21 37
iz gL
F i
P
2) ®¥=29
x[20121(122|23 |24
y | 3537|3941 |43
& Y
7E -148
-iE -3
Y5 87
-3 -11
3) K=
X|-72 |-15|146|-3 | 103
y|-149 | -35|87 | -11| 201
& Y4
TR -1
3 i
10 gg
ic 22y
20 g
ZE Bzl
0 gag
4) “=A
x|0 1[5 |10]|15 |20
y | -1] 2499|224 | 399

& Y
(| 10
z 9,788
y CRT
& B
B B
10 i
iz ERROR
W=
x|0 |2 4 6|8
y|10]9.80|9.17 |8 |6
b Y9
1z Y4
-3 3833
£z BOGD
-1 1z
& R e
=
x|-12 | -36 52 -1 198
y | 453 | 3933 | 8069 | 13 | 28723
& Y
3 3
10 ic
ic ZE
20 3L
ZE uE
| G2
H=30 y is 55 when x is

30, and 65 when x with 35. The value of x
for which y is 57 is between 30 and 35.

& 4
10K

Eh 107
e 108
1 111
£q 11
-] 11
3 117

HEDD y is 107 when x is

56 and 109 when x is 57. The value of x
for which y is 108 is between 56 and 57.

The ordered pairs for y, in this table are
(0,7), (1,5),(2,3),(3,1),(4,-1),(5,-3), and (6,-
5). The ordered pairs for y, in this table
are (0,-4), (1,-1),(2,2),(3,5),(4,8),(5,11), and
(6,14).
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TI-84+ GC 10+ Using the Y= menu, Automatic and Ask Tables page 8 Solutions

# Y Ve
3y 7E 106
Y6 -g5 13y
1z E3 ] i
0 ?
% -1998 | O0E

10) A=
X v ==2x+7 | y, =3x-4
-34 75 -106
46 -85 134
-12 31 -40
0 7 -4
1003 | -1999 3005

The ordered pairs for y, in this table are (-34,75), (46,-85),(-12,31),(0,7),and (1003,-1999). The
ordered pairs for y, in this table are (-34,-106), (46,134),(-12,-40),(0,-4),and (1003,3005).
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TI-84+ GC 15 Settings and Basic Graph

Objectives: Before graphing, set the options in MODE and clear the Y= menu
Recognize the error message for turning off plots
Input a function using Y=
Review the slope-intercept form for the equation of a line
Learn the size of the standard window and zoom to it
Graph quadratic, cubic, square root and absolute value functions

If someone else has used your calculator before you, the settings may not be what you need. So
before we graph anything, let’s check.

Press m to open a window with nine menus, one menu on each row (across).
On each row, the word or symbol with white letters on a black background is currently selected.

Use the b]or[iJ buttons to move up and down among the menus, and the

or buttons to move across a menu. Your cursor is a flashing dark area.

ENTER
When you have moved the cursor to the option you want, press to select it. Check each of

the nine rows to make your screen match this image:

iTT I ENG

11 nlzz4E57B8

EADIAN

1 FAE FOL =ER

INNECTED )
QUENTIAL B 1T

FQL
:ﬂ a+bi-  FeTRi
FU HORIZ G-T

Here’s a summary of what each menu does and what you should select for now.

NORMAL SCI ENG numerical notation for calculations

FLOAT 0123456789 number of decimal places (or significant figures) displayed
RADIAN DEGREE units used for trigonometric functions

FUNC PAR POL SEQ type of equation: function, parametric, polar, or sequence
CONNECTED DOT whether to use solid or dotted lines for graphs

SEQUENTIAL SIMUL whether to plot multiple graphs one at a time or simultaneously
REAL a+bi rendi real or complex numbers and which complex format

FULL HORIZ G-T to split the screen into two screens and which two

SET CLOCK set the date and time and the format it is displayed

“Float” means that the decimal point is permitted to display in any location.
If you select “Set Clock”, you will enter a different menu of options that sets the clock’s time, date,
and appearance.

Press m to exit the MODE menu when you are done.
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The first time you use your GC to graph, check two more things.

Open the menu of functions to be graphed, press

. (This button is at the top, in the separate

row of buttons just below the screen.) Here’'s what my screen looked like:

AME Flakz Flots:
SMiESEE+2E-1
==
W=
“Ny=
“Ne=
“NE=
M=

ENTER
First, clear any functions that may be there by pressing m for each existing function.

AMA Flakz Flat:
W=
M=
M=
“Ny=
=He=
=NE=
wHa=

Second, check that Plot1, Plot2, and Plot3 are NOT selected. Press (and

ENTER
If needed) to move your cursor to that plot, and then press to turn it off. Make sure all
three plots are turned off. When you are done, your screen should look like this:

Floki Flakz Flots:
=Ny =
==
W=
“Ny=
“Ne=
“NE=
M=

You are now ready to graph.

It's easy to overshoot and turn on a plot accidentally. If you do, you'll see this error screen when

you try to graph:

EEE: IMWVALIDO DIM
iIHAuit

This error screen means “Turn off Plots in Y=."
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TI-84+ GC 15 Settings and Basic Graph, page 3
Example 1: Graph y=2x-3 in the GC graphing window.

Y=
Open the Y= page:

Type the function to be graphed: @ [ - J[ 3 ] LEHTERJ
Graph in a standard window: : C ]

Flokl Flatz Flotbs MEMORY
=Y R2E-3 ﬁgm{
=Me= sZoom Ik

W= SiZoom Out
wNy= 4:Z0ecimal
wNe= 2 25q9uare
“NE= & 25t andard
M= Z2Tr1i9

X,T.9,
1. CAUTION: Always use the graphing variable x when typing functions into the Y= menu.
Some versions of the GC will give a wrong graph (but no error message!) if you use the storage

5TO X.T.8.n
location C] (which is also the letter x) instead of .

2. The GC does not put numbers on the axes. You have to know that each tick mark in the
standard window represents one unit, so the standard window shows the x-axis from -10 to +10 and
shows the y-axis from -10 to +10.

3. The GC will continue to use the same “window” (set of axes) until you change it.

4. To exit the graphing window and return to the calculating window,

CLEAR
press - ,or press QUIT, which is m @

5. You can use the editing keys DEL, INS and type-over when putting functions in the Y= menu.

So you can press instead of |E when your previous window is acceptable.

Example 2: Graph y = —gx +2 on the GC.

-EHJ[ 2 | =) @) 2 e
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The GC can plot graphs using the Y= menu or the DRAW menu. The DRAW menu makes pretty

pictures, but we can’t do many of the useful graphing calculations with these pictures, so it's not
very useful.

As you’ve probably noticed, the Y= menu requires that the equation be solved for y!

Recall: An equation of a line (or linear equation in two variables) can be appear in several forms:

y=mx+b  Slope-intercept form, where m is the slope and (0,b) is the y-intercept.

Ax+ By =C Standard form

y—-y,=m(x-%,) Point-slope form, where m is the slope and (x,,y,) is a point on the line.

Example 3: Write the equation 4x+3y =12 in slope-intercept form by solving for y.

Subtract 4x from both sides: 3y =—4x+12
Divide all terms by 3: 3y _-ax 12
3 3 3
o 4
Simplify: Answer: y = —§x+4

All the operators and expressions can be used in the Y= menu, too.

Example 4: Graph y = x’ on the GC.

\/

COEDGD ED 0 6 ) [

Example 5: Graph y = Jx on the GC.

T s
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Example 6: Graph y = x> on the GC.

o EDEDE s |

Absolute value is found under the MATH menu, in the NUM sub-menu:

MATH
Press - then to see the NUM sub menu

I

i

gt LELTH) P
e

ing
LA Max

?IE HUM CP® FPRE
Hrac
Oec

MATH
ahbs=
Fround
SiiPartc
4:f'Fart.c
2t inty
=HIF
Fhmax

CPx FPEE

ENTER
Press to select absolute value. Be sure to close the parentheses.

Example 7: Graph y =|x| on the GC.

) () €D () 56 G20 @ ) &

Floki Flakz Flots:
=YiBabhs(H2
==

W=

“Ny=

“Ne=

=NE=

MHa=

Example 8: Graph y =[x -2 on the GC.

) 60 B0 (D) =) (20 @ (=) (2 )& (¢ |

~
)
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Practice:

1) Write the equation 3x—2y =6 in slope-intercept form by solving for (or isolating) y.

Graph each of the following functions on the GC using a standard window.

2) y=-2x-7
2

3 =—X-5
) V=3
4) y=-7

5) 3x-2y=6

2 8
6) 4X+=-y=—
) 3y 3

7) 4x+3y=12
8) y=2x>
9) y=—x°
10)  y=x>+1
1) y=(x-1)
12)  y=+/x-2
13)  y=+/x-2
14)  y=-x°

1
15) y:Ex3
16) y=[x+3
17)  y=[x+3|
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1) 3X_2y:6 _2y=_3x+6 6) 4x+gy:§ 2y:—4x+§
_2y__3x+£ y—éx—3 3 3 3 3
-2 -2 =2 2 i.zy=_4.%x+§.§ y=-6x+4

, E@EOE OEe )
(=) (7 ] (oa=) (oo 6 | E3 &R

N
N

, COE )  OEa4)E
B (=)(5 )@ \Z\+][4J

S AN

4)@@ 8)| 2

\J/
) (6 ]

; COEDIE)(2) COEEEs=
B (=) 3 ) (ewn) (2 )G=[ 6 ]
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10) 14)|:{-]]
(1 )G 6 (3 )G 6 ]

\/ \
[ \

1500 D) ED B 3
(=) 2 JGe)( 6 |

1 0 B € ) e
xren] ) NES[EERIEED

~7

[ SR R N RS S W S A N A A A A .

(6]

0 ED ED () o)
o [EDEN] ) 5

~_

(6]
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T1-84+ GC 17 Changing the Window

Objectives:  Adjust Xmax, Xmin, Ymax, and/or Ymin in Window menu
Understand and adjust Xscl and/or Yscl in Window menu

The GC’s standard graphing window shows the x-axis from -10 to 10 and the y-axis from -10 to 10.

If the entire graph or an important point on the graph is not visible, we need to change the window.

To do this, use the -m menu to change the smallest and/or largest x and/or y values on the axes of the
graphing window. Here’s the menu:

WIHOCL
amin=-18
amax=1A
Ascl=1
Ymin=-14
Ymax=1A
Y=cl=1
sres=11

Xmin = smallest x-value on the x-axis (the left side of the graphing screen)

Xmax = largest x-value on the x-axis (the right side of graphing screen)

Ymin = smallest y-value on the y-axis (the bottom of the graphing screen)

Ymax = largest y-value on the y-axis (the top of the graphing screen)

Xscl = scale on the x-axis, the distance between two adjacent tick marks on the x-axis
Yscl = scale on the y-axis, the distance between two adjacent tick marks on the y-axis

- " ’
To change any of these, use to move to the desired line, press to remove the existing value,

and type the new value you want.

Don’t forget to use @ for negative numbers (not B).

When all the changes are done, press to see the new graphing window.

Example 1: Graph y =6x+18 on your GC using a standard window. Is the x-intercept visible in the
standard window? Is the y-intercept visible in the standard window?

COED @D F)( 1 (8 )(om) =6 )
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Answer:

The x-intercept (-3,0) is visible. The y-intercept (0,18) is not visible because the y-coordinate of the y-
intercept is larger than +10. The y-intercept is off the top of the graphing window.

Example 2: Change the graphing window so that the y-intercept of y = 6x +18 is visible in the GC window.

There are many acceptable values, but all of them involve increasing the Ymax value so that it is larger than
the y-coordinate of (0,18). For this example, Ymax will be 24.

= (D EEEED () (e

WIHOCL f
amin=E1A

Answer: Ares=1

Notice that the tick marks on the y-axis are now closer together, so that all the values from -10 to +24 are
shown. The x-axis is unchanged.

It’s possible for one, two, three, or all four window dimensions to be wrong for your graph.
When an important point is not visible on the graph, ask:

1. Is the x-coordinate of the important point larger than Xmax?
(Or, is the important point off the right side of the screen?) If yes, increase Xmax.

2. Is the x-coordinate of the important point smaller than Xmin?
(Or, is the important point off the left side of the screen?) If yes, increase Xmin.

3. Is the y-coordinate of the important point larger than Ymax?
(Or, is the important point off the top of the screen?) If yes, increase Ymax.

4. Is the y-coordinate of the important point smaller than Ymin?
(Or: is the important point off the bottom of the screen?) If yes, increase Ymin.

When you have the correct dimensions, all the x-coordinates of the desired points should be between Xmin
and Xmax. Similarly, all the y-coordinates of the desired points should be between Ymin and Ymax.
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Example 3: CAUTION: Do not set Xmax (or Ymax) to something less than or equal to Xmin (or Ymin).

W T HOO EERE: WIMNDOW EAMGE
amin=1@ iIHMuit
amax=1@
necl=1
Ymin=-18
Ymax=1A
Y=zl=1

For example; L#Fes=1 gives this error:

NOTE: You can use DEL, INS, and type-over to edit the window dimensions. If the window comes out
crazy-looking or gives an error, check for missing negatives or digits leftover from the previous entry.

We can increase the space between tick marks by changing the scales, Xscl and/or Yscl.

Example 4: Change Yscl in the graph of y = 6x+18 so tick marks are every 2 units instead of every 1 unit.

Since the tick marks are so close together in our graph, it would be difficult to look at the graph and count
ticks to find the coordinates of the y-intercept.

Press , move to Yscl, and change it to 2.

f W IHOCL f
amin=-1E80

amax=1A
Ascl=1
Ymin=-14
Werol=2
Before: Ares=1 After:

The y-intercept is still (0,18), but it’s 9 tick marks up instead of 18 tick marks.
We could also have used Yscl=3, or even Yscl=6; because these divide evenly into 18.

When choosing a window, we want:
- Use what we know about the function to check the graph
- Make all important values of the function visible.
- Hide most invalid values of the function.
- Set tick marks to be easy to count and calculate.

Example 5: If Xscl = 0.71, list the values of the first five ticks. Is this a usable choice for Xscl?

Answer: Each tick is a multiple of 0.71, so the first five ticks are 0.71, 1.42, 2.13, 2.84, and 3.55.
These are not easy to see or to calculate, so this is not a good choice for Xscl.

Example 6: If Xscl =5, list the values of the first five ticks. Is this a usable choice for Xscl?

Answer: Each tick is a multiple of 5, so the first five ticks are 5, 10, 15, 20, 25.
These are easy to calculate, and if appropriate for the function, could be a good choice for Xscl.
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Example 7: Graph y = —|x + 50| +40in the standard window. Use information about absolute value functions

to determine if the important values of the function are visible. Is this a good window choice? If not,
determine useful window values and graph y = —|x + 50| + 40.

STATPLOT F1 ANS TEST A ENTRYSOLVE LINK MEM © LS CATALOG MEM © L4
Y= -) J MATH > I ENTER | [B&LT o H 5 J 0 4 I + I 4

CATALOG FORMAT F3 LG
0 [zoom | 6

Flokl Flokz Flokz

~MiE - E+ASE |+

~Ne=l

we=

why=
wNe=
“NE=
wNe=

An absolute value of a linear expression should give a V shape, but we are only seeing a line. This is not a
good window choice.

Step 1: Notice the 50, 40, and negative. If you know shifts, recognize that x+50 has moved the graph left 50
units, making the point of the VV in QIl or QIlI. Imagine or sketch this before continuing.

The negative makes every y-coordinate its opposite, turning the V upside down to make a tent A.
Imagine or sketch this before continuing.

The +40 moves the y-coordinates up 40 units, so the point of the tent is in QII, with coordinates (—,+).

Imagine or sketch this before continuing. You may want to check a table of values in your GC.

Step 2: Find Xmin, Xmax, and Xscl. If the point of the tent is (— 50,40), the graph continues left, and Xmin

must be smaller than -50. Because the point is moved up 40 units, the x-intercept is even further left, or -90.
We’ll use Xmin =-100. Imagine or sketch this before continuing. We don’t need positive values of x, so use
Xmax =5, so including the origin as a point of reference.

To determine Xscl, subtract Xmax — Xmin = 5— (-100) =105, which is divisible by 5. 10% =21
ticks, the same number as in a standard graphing window. Xscl = 5.

Step 3: Find Ymin, Ymax, and Yscl. In QII, we need y-values which are positive, including the value y=40.
Let’s choose Ymax =45 and Ymin =-5 (to include the origin as a point of reference). Subtract Ymax — Ymin

= 45— (-5) =50, which is divisible by 5. 5% =10. Yscl =10, fewer ticks than the standard window.
Step 4: Graph.
CATALOG

[

L4 LS ENTRYSOLVE
4 ” 5 ][ENTEII

L5
ANS
=) J 5

CATALOG

0

0
1]

THLSET F2
WINDOW

ENTRYSOLVE
ENTER

30 T

CATALOG TABLE FS
0 GRAPH

LS ENTRYSOLVE
5 J [ ENTER

WIHDOW
amin=-168A
amax=5
Asc =5
Ymin=-5
Ymax=45
Yecl=100

Jrres=1 s “
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Practice:
1) What is the y-coordinate of any x-intercept on any graph? Answer:
2) What is the x-coordinate of any y-intercept on any graph? Answer:

The next five questions use 11x — y = 22 and its graph.
3) Use algebra to find the x-intercept of 11x — y = 22 and the y-intercept of 11x —y =22.

Answer:

4) Use algebra to isolate y so that you can graph 11x—y = 22 in your GC.
Answer:

5) Graph 11x —y =22 using a standard window on your GC. Which intercept is not visible?

Answer:

6) Change the graphing window so that the y-intercept of 11x — y = 22 is visible in the GC window. What

Ymin value did you use?
Answer:

7) Choose a new Yscl so that there are fewer tick marks. What Yscl value did you use?

Answer:

The next five questions use x+ 4y =20 and its graph.
8) Use algebra to find the x-intercept of x+ 4y =20 and the y-intercept of x+4y =20.

Answer:

9) Use algebra to isolate y so that you can graph x +4y =20 in your GC.
Answer:

10)  Graph x+4y =20 using a standard window on your GC. Which intercept is not visible?

Answer:

11)  Adjust the window so that both the x-intercept and y-intercept of x+ 4y = 20 are visible in your GC

window. Which dimension(s) must be changed?
Answer:

12)  Adjust Xscl and/or Yscl so that fewer tick marks are used. What values did you use?

Answer:
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The next five questions use 2x —5y =—-30 and its graph.

13)  Use algebra to find the x-intercept of 2x —5y = —30 and the y-intercept of 2x -5y =-30.

Answer:

14)  Use algebra to isolate y so that you can graph 2x -5y =-30 in your GC.

Answer:

15)  Graph 2x -5y =-30 using a standard window on your GC. Which intercept is not visible?

Answer:

16)  Adjust the window so that both the x-intercept and y-intercept are visible in your GC window. Which
dimensions must be changed?

Answer:

17)  Adjust Xscl and/or Yscl so that fewer tick marks are used. What values did you use?

Answer:

The next five questions use 3x + 4y = —48 and its graph.
18)  Use algebra to find the x-intercept of 3x + 4y = —48 and the y-intercept of 3x + 4y = —48.

Answer:

19)  Use algebra to isolate y so that you can graph 3x +4y =—48 in your GC.

Answer:

20)  Graph 3x+4y =-48 using a standard window on your GC. Which intercept(s) is(are) not visible?

Answer:

21)  Adjust your GC window so that both intercepts are visible. Which dimension(s) must be changed?

Answer:

22)  Adjust Xscl and Yscl so that there are fewer tick marks. What values did you choose?

Answer:
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For the next problems, use the graph to decide how to adjust the window dimensions and scale so that all
intercepts are visible. For your answers, write the values you chose for the window.

23) 4x -3y =48

Xmin = Xmax = Xscl = Ymin = Ymax = Yscl =

24) X+y=15

Xmin = Xmax = Xscl = Ymin = Ymax = Yscl =

25)  x-2y=-30

Xmin = Xmax = Xscl = Ymin = Ymax = Yscl =

26) y=x*-15

Xmin = Xmax = Xscl = Ymin = Ymax = Yscl =

27)  y=+/x-11

Xmin = Xmax = Xscl = Ymin = Ymax = Yscl =

28)  y=[x-14

Xmin = Xmax = Xscl = Ymin = Ymax = Yscl =
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1) The y-coordinate of any x-intercept is 0. (Any
point on the x-axis has coordinates ( _,0),
where the blank is any real number.

2) The x-coordinate of any y-intercept is 0. (Any
point on the y-axis has coordinates (0, ),
where the blank is any real number.)

3) The x-intercept is (2,0), or x=2. The y-
intercept is(0,-22) or y =-22.

4) y=11x-22

5) The y-intercept is
not visible.

6) There are several acceptable choices. In this
solution, Ymin is -25.

oo (- () (- CED
(]2 )5 )=

W IHOO
“min=-1H

[

H“max=1a
necl=1
Ymin=-25
Ymax=18
scl=

Hres=1

8) The x-intercept is (20,0), or x=20. The y-
intercept is (0,5) or y=5.

1
9) y=——x+5
)y 2

» D EOE@E
(D)@

—_ |

-—_______

The x-intercept is
not visible.

11)  To see the x-intercept of x+4y =20, we

need to increase the Xmax value so that it is
larger than the x-coordinate (20,0). Here Xmax

. o () @D 2 )
5 | [ eRapH

WIHDOW
Aamin=-18
“Mmax=z25

Ymin=-18
“Ymax=18
Ve l=1

wacl=1 [ =

mres=1

7) Again, there are several acceptable choices. In
this solution, Yscl is 2.

WTHOE f
“min=-1H

H“max=1a
nacl=1
Ymin=-25
Ymax=1@
Ve l=21
Hres=1 i

12)  Again, there are many acceptable answers.
Here, Xscl is 5.

W IHOO
“min=-18
Bmax=25
::.::5':_1=5 L 2 2 M M M

Ymin=-1@ s
Ymax=18a

Y=zl=1

Hras=1

13)  The x-intercept is (~15,0), or x = -15.
The y-intercept is(0,6) or y=6.
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14) y=§x+6

s, COED(2 (=)

—1

@) |

The x-intercept is not visible.

16)  To see the x-intercept of 2x —5y =-30,

decrease the Xmin value so that it is smaller
than the x-coordinate (0,-15). Here Xmin - 20.

e EED () ) (2 J (o)

WTHDOL e

“min=-28
“max=1a
Ymin=-1H

Ymax=18a
Y=zl=1
Hras=1

17)  Again, there are many acceptable answers.
Here, Xscl is 5.

19) y=——x-12

20) \\‘ Neither the x-

intercept nor the y-intercept is visible.

21)  Must decrease both Xmin and Ymin.

WIMDO
Amin=-28 -

amax=18

necl=1

Ymin=-2E0

Ymax=18

Yecl=] e
Ares=1

22)  Again, there are several acceptable options.
Here, Xscl is 2 and Yscl is also 2.

MéHDDM -
min=-
“max=1a =

Hecl=2 x‘xxxxxh
Ymin=-2H
Ymax=1a

Y=o =2 e
wres=1

WTHGOOL
Hmin= -2@ Hﬁffr,,ﬁ’”ﬁffrr

=L 1=
Wmin=-16 —~
VYmax=1@

sSCl=

Hres=1

23) 4x —3y = 48 becomes y:%x—16. Xmin

= -10 Xmax = greater than 12 Xscl =
2-5  Ymin = less than -16 Ymax = 10
Yscl =2-5

18)  The x-intercept is (-16,0) or x =-16. The
y-intercept is (0,-12) or y =-12.

W IHDOL
“min=-1@ I

“max=15
necl=2
Ymin=-2H
Ymax=1a
Veol=2

Hras=1 A~
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T1-84+ GC 17 Changing the Window, solutions p.10

24) X+ Yy =15 becomes y =-x+15 Xmin=-10 Xmax = greater than 15 Xscl= 2-5 Ymin
=-10 Ymax = greater than 15 Yscl =2-5

W IHOO H“%
“min=-18
“max=Za
wecl=5
$m1n=£éﬁ
Mmax=
Y=o 1=50 -
Hras=1

25) x—2y =-30 becomes y = %x+15 Xmin = less than -30 Xmax =10 Xscl=2-10 Ymin=-10
Ymax = greater than 15 Yscl =2-5

WTHOO [~

“min=-44
“max=1a
necl=1@
Ymin=-1H

Ymax=28a

Yzol=5 -

Hras=1
26) y = x* —15 is a parabola with vertex at (0, -15). Xmin= -10 Xmax= 10 Xscl= 1

Ymin = less than -15 Ymax =10 Yscl=2-5

WTHOE \ j

“min=-1H

H“max=1a

H=cl=1

Ymin=-24

Ymax=1601

O

Hres=1

27) y =+/x—11 is half of a sideways parabola with vertex at (11,0). Xmin= -10 (or larger)
Xmax = greater than 11 Xscl= 2-5 Ymin=-10 Ymax=10 Yscl=1

amin=-2
amax=2a
wecl=2
Ymin=-16
Ymax=1H
Y=izl=1
Hres=1

WIHOO [

28) y:V—MJBaVﬂmmxmquQW.Xmm:d%embMM$ﬂmn0 Xmax = greater than 15
Xscl= 2or7 Ymin=-10ormore Ymax=10orless Yscl=1

WTHOOL
amin=-1
AMax=2A
necl=2
Ymin=-2
Ymax=v
Y=cl=1
ares=1
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