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Important information

Texas Instruments makes no warranty, either express or
implied, including but not limited to any implied warranties of
merchantability and fitness for a particular purpose, regarding
any programs or book materials and makes such materials
available solely on an "as-is" basis. In no event shall Texas
Instruments be liable to anyone for special, collateral,
incidental, or consequential damages in connection with or
arising out of the purchase or use of these materials, and the
sole and exclusive liability of Texas Instruments, regardless of
the form of action, shall not exceed the purchase price of this
product. Moreover, Texas Instruments shall not be liable for
any claim of any kind whatsoever against the use of these
materials by any other party.

MathPrint, APD, Automatic Power Down and EOS are
trademarks of Texas Instruments Incorporated.

Copyright © 2010-2026 Texas Instruments Incorporated




Examples

Each section is followed by instructions for keystroke
examples that demonstrate the TI-36X Pro functions.
Examples assume all default settings, as shown in the Modes
section.

Some screen elements may differ from those shown in this
document.

Switching the calculator on and off

turns on the calculator. [off] turns it off. The display
is cleared, but the history, settings, and memory are retained.
The APD™ (Automatic Power Down™) feature turns off the
calculator automatically if no key is pressed for about 5
minutes. Press after APD™. The display, pending
operations, settings, and memory are retained.

Display contrast

The brightness and contrast of the display can depend on
room lighting, battery freshness, and viewing angle.

To adjust the contrast:

1. Press and release the key.

2. Press[4] (to darken the screen) or (5] (to lighten the
screen).

Home screen

On the Home screen, you can enter mathematical expressions
and functions, along with other instructions. The answers are
displayed on the Home screen. The TI-36X Pro screen can
display a maximum of four lines with a maximum of 16
characters per line. For entries and expressions of more than
16 characters, you can scroll left and right (© and ®) to view
the entire entry or expression.




In the MathPrint™ mode, you can enter up to four levels of
consecutive nested functions and expressions, which include
fractions, square roots, exponents with , ¥z, €*, and 10,
When you calculate an entry on the Home screen, depending
upon space, the answer is displayed either directly to the right
of the entry or on the right side of the next line.

Special indicators and cursors may display on the screen to
provide additional information concerning functions or results.

Indicator Definition

2ND 2nd function.

FIX Fixed-decimal setting. (See Mode
section.)

SCI,ENG Scientific or engineering notation.
(See Mode section.)

DEG, RAD, Angle mode (degrees, radians, or

GRAD gradians). (See Mode section.)

L1,L2,L3 Displays above the lists in data
editor.

H,B,0 Indicates HEX, BIN, or OCT

number-base mode. No indicator
displayed for default DEC mode.

The calculator is performing an
operation.

av An entry is stored in memory before
and/or after the active screen. Press
@ and @ to scroll.

o An entry or menu displays beyond
16 digits. Press © or ® to scroll.

[ ] Normal cursor. Shows where the
next item you type will appear.

- Entry-limit cursor. No additional




Indicator Definition

characters can be entered.

Placeholder box for empty
MathPrint™ element. Use arrow
keys to move into the box.

] MathPrint™ cursor. Continue
entering the current MathPrint™
element, or press an arrow key to
exit the element.

2nd functions

2nd

Most keys can perform more than one function. The primary
function is indicated on the key and the secondary function is
displayed above it. Press to activate the secondary

function of a given key. Notice that 2ND appears as an
indicator on the screen. To cancel it before entering data,

press again. For example, 125 calculates
the square root of 25 and returns the result, 5.

Modes

Use to choose modes. Press @ @ © O to choose a

mode, and to selectit. Press or [quit] to
return to the Home screen and perform your work using the
chosen mode settings.

Default settings are highlighted in these sample screens.

RAD_GRAD g Hex LN OCT
i| =01 ENG ESIC (iGN
1zEHEETES

Atbi pof
+

DEG RAD GRAD — Sets the angle mode to degrees,
radians, or gradians.




NORM SCI ENG — Sets the numeric notation mode.
Numeric notation modes affect only the display of results, and
not the accuracy of the values stored in the unit, which remain
maximal.

NORM displays results with digits to the left and right of the
decimal, as in 123456.78.

SCl expresses numbers with one digit to the left of the
decimal and the appropriate power of 10, as in

1.2345678€5 (which is the same as 1.2345678x10°).

ENG displays results as a number from 1 to 999 times 10 to
an integer power. The integer power is always a multiple of

Note: [EE] is a shortcut key to enter a number in scientific
notation format. The result displays in the numeric notation
format selected in the mode menu.

FLOAT 01234567 89— Sets the decimal notation
mode.
FLOAT (floating decimal point) displays up to 10 digits, plus
the sign and decimal.

01234567829 (fixed decimal point) specifies the
number of digits (0 through 9) to display to the right of the
decimal.

REAL a+bi rZ0— Sets the format of complex number
results.

REAL real results

a+bi rectangular results

r£6 polar results
DEC HEX BIN OCT— Setsthe number base used for
calculations.

DEC decimal

HEX hexadecimal (To enter hex digits A through F, use

[A],(2nd] [B],and soon.)

BIN binary

OCT octal




CLASSIC MATHPRINT
CLASSIC mode displays inputs and outputs in a single line.

MATHPRINT mode displays most inputs and outputs in
textbook format.

Examples of Classic and MathPrint™ modes

Classic mode MathPrint™ mode
Sci Sci
12345 1.2345e4 12345 1.2345e4
Float mode and answer Float mode and answer
toggle key. toggle key.
e o : [
’ ) i, 0.125
=
Fix 2 Fix 2 and answer toggle key.
" 6.28 m " "o
Fne £.55
Un/d Un/d
4509 4175 4= "
El El
Exponent example Exponent example
25 " 3A2 25 " 3:2
Square root example Square root example
ez . Z "z
1.414213562 J2e  1.414213562
Cube root example Cube root example
34064 " 2[5 "G




Multi-tap keys

A multi-tap key is one that cycles through multiple functions
when you press it.

For example, the (g key contains the trigonometry functions
sin and sin™" as well as the hyperbolic functions sinh and

sinh™. Press the key repeatedly to display the function that
you want to enter.

Multi-tap keys include (<222, (&, (), (B, , (InTog],
(131, and 73] . Applicable sections of this guidebook describe
how to use the keys.

Menus

Menus give you access to a large number of calculator
functions. Some menu keys, such as [recall], display a
single menu. Others, such as [math], display multiple menus.

Press ® and @ to scroll and select a menu item, or press the
corresponding number next to the item. To return to the
previous screen without selecting the item, press .To
exita menu and return to the Home screen, press [quit].

[recall] (key with a single menu):
RECALL VAR (with values set to default of 0)
1:x=0

2:y=0

3:z=0

4:1=0

5:a=0

6:b=0

7:¢=0

8:d=0

(key with multiple menus):




MATH NUM DMS RoP

1:»n/de>Un/d 1 abs( 1.° 1: P»Rx(
2: lem( 2: round( 2.7 2:P»Ry(
3:ged( 3 iPart( 37 3:R»Pr(
4:pPfactor  4:fPart( 4ir 4:R»PO(
5: sum( 5:int( 59
6: prod( 6: min( 6:»DMS

7: max(

8: mod(

Scrolling expressions and history
OJOXSAS)

Press (© or () to move the cursor within an expression that
you are entering or editing. Press © or[2nd] ® to move
the cursor directly to the beginning or end of the expression.
After you evaluate an expression, the expression and its result
are added automatically to the history. Use @ and ® to scroll
through the history. You can reuse a previous entry by
pressing to paste it on the bottom line, where you can
editit and evaluate a new expression.

Example

Scrol x4 FE-4(3a1 3?
3@t

e Eacmay 3

[Facminy 137
(03] 7TE-4(3a01) 37

[Famoy 537

[E7e _e.0827625




Answer toggle

(o]

Press the (=] key to toggle the display result (when possible)
between fraction and decimal answers, exact square root and
decimal, and exact pi and decimal.

Pressing [«=] displays the last result in the full precision of its
stored value, which may not match the rounded value.

Example
Answer 18 I "
toggle

(=] I 20z

203w
2.828427125

Last answer
[answer]

The last entry performed on the home screen is stored to the

variable ans. This variable is retained in memory, even after

the calculator is turned off. To recall the value of ans:

+ Press [answer] (ans displays on the screen), or

+ Press any operations key ((+], (=], and so forth) as the first
part of an entry. ans and the operator are both displayed.

Examples
ans 33 3 "
3 et - e
ans#3 27




3 (o] 743 _

[answer] e %
Order of operations

The TI-36X Pro calculator uses Equation Operating System
(EOS™,) to evaluate expressions. Within a priority level,
EOS™ evaluates functions from left to right and in the
following order.

1st Expressions inside parentheses.

2nd Functions that need a ) and precede the
argument, such as sin, log, and all R¢>*P menu
items.

3rd Fractions.

4th Functions that are entered after the argument,

such as x* and angle unit modifiers.

5th Exponentiation (*) and roots (V).

Note: In Classic mode, exponentiation using
the [x7] key is evaluated from left to right. The
expression 213”2 is evaluated as (2*3)"2, with
aresult of 64.

2732 " g4

In MathPrint™ mode, exponentiation using the
key is evaluated from right to left. The
expression 232 is evaluated as 2/(3"2), with
aresultof 512.

2 512

The calculator evaluates expressions entered
with (x2] and[4] from left to right in both Classic
and MathPrint™ modes. Pressing 3 (x7] (7] is

12



calculated as (3%)2=81.

6th Negation ().

Tth Permutations (nPr) and combinations (nCr).

8th Multiplication, implied multiplication, division.

9th Addition and subtraction.

10th | Conversions (n/d<> Un/d, F«» D, »DMS).

11th completes all operations and closes all
open parentheses.

Examples
+x+- 60512 BI0+5# -1 2
() 13 [=) 8] 12[enter] || 1,.045

(2nd) [v] 9 (2] 16 [enter] 5 1E

() 42 30] 243

4[0 2(+] 30 [enter] 402433

fandyBad V13200 ||
4(x7 2[enter)

Clearing and correcting

[quit] Returns to the Home screen.

13



Clears an error message.

Clears characters on entry line.

Moves the cursor to last entry in history
once display is clear.

Deletes the character at the cursor.
[insert] Inserts a character at the cursor.

[ctear var] Clears variables x, y, z,t,a, b, ¢,and d
to their default value of 0.

[reset] 2 Resets the calculator. Returns unit to
default settings; clears memory
variables, pending operations, all
entries in history, and statistical data;
clears any stored operation, and ans.

Fractions
(nd] [O] [math] 1 [nd] [fod]

In the MathPrint™ mode, fractions with (2] can include real
and complex numbers, operation keys ((+], (x], etc.), and most
function keys (3], [%], etc.).

In Classic mode, fractions with 8] do not allow operation keys,
functions, or complex fractions in the numerator or
denominator.

Note: In Classic mode, only number entries are supported
when using (§]. Fractions in Classic mode are shown with a
double-thick fraction bar (for example, 8#9). The numerator
must be an integer, and the denominator must be a positive
integer. To compute more complex expressions (functions,
variables, complex numbers, etc.), use (] along with [((J and
0J.

The calculator defaults output to improper fractions. Results
are automatically simplified.




.

enters a simple fraction. Pressing [2] before or after a
number can result in different behavior. Entering a number
before pressing (2] makes that number the numerator.

To enter fractions with operators or radicals, press

before you enter a number (in MathPrint™ mode only).

In MathPrint™ mode, press @ between the entry of the

numerator and the denominator.

In Classic mode, press (8] between the entry of the

numerator and the denominator. The fraction bar will

appear thicker than the division bar.

Pressing @ from any MathPrint™ level, including the

denominator or a lower limit, places the cursor in the

history. Pressing enter will then paste the expression back
to that MathPrint™ level.

- To paste a previous entry in the denominator, place the
cursor in the denominator, press @ to scroll to the
desired entry, and then press to paste the entry to
the denominator.

- To paste a previous entry in the numerator or unit, place
the cursor in the numerator or unit, press @ or 2nd] @ to
scroll to the desired entry, and then press to paste
the entry to the numerator or unit.

[O8] enters a mixed number. Press the arrow keys to

cycle through the unit, numerator, and denominator.

1 converts between simple fractions and mixed-

number form (bn/d«» Un/d).

[fed]  converts results between fractions and
decimals.

Examples Classic mode

n/d,Unid |3[3]4 [#1 [og] TearlPolz POl

7(8] 12 [enter]




n/do Un/d

98] 2(math] 1 [enter]

4ulsz

A2l
FoD 4nd) [08] 18] 220d) || gutszrpea a5
[ford]
Examples MathPrint™ mode
n/d, Un/d 3401 22 E
pdg7e2 || )
n/de-Un/d | 9(E) 2() [math] 1 I
FHReU 4z
FoD 4pd 1920 ([ 1y o)
[ferd] i '
Examples 12[H13@4 12015 00625
(MathPrint™ | Grier : '
mode only) ==
(MathPrint™ { (2] (1) 5 () 2nd) (] [ . ormgrrres
mode only) 563 3 400 1 —Eo
60]® 201
Percentages
(2]

To perform a calculation involving a percentage, press
[%] after entering the value of the percentage.




Example

2 [%] (x] 150 24150 "

Problem

A mining company extracts 5000 tons of ore with a
concentration of metal of 3% and 7300 tons with a
concentration of 2.3%. On the basis of these two extraction
figures, what is the total quantity of metal obtained?

If one ton of metal is worth 280 dollars, what is the total value
of the metal extracted?

3 [%] [x] 5000 FHHS000 150

2.3[2nd] [%] (x] 7300 . "o

5000
Ans+2 . 347300
3179

280 T 50

Qog 15
Ans+2, ZX+7300
N alv.9

The two extractions represent a total of 317.9 tons of metal for
a total value of 89012 dollars.

EE key
(€]

[E€] is a shortcut key to enter a number in scientific notation
format.

Example

2[eg] 5 2E5 200000




Q0 R

EHiG
Z3HEEF29
AL rid )

Zes 200000
2eS 2ES

Powers, roots and inverses

Calculates the square of a value. The
TI-36X Pro calculator evaluates expressions
entered with (x2] and [%] from left to right in
both Classic and MathPrint™ modes.

Raises a value to the power indicated. Use ()
to move the cursor out of the power.

[v] |Calculates the square root of a non-negative
value.

[=~] | Calculates the nth root of any non-negative
value and any odd integer root of a negative
value.

(2] Gives the inverse of a value: 1/x. The calculator
evaluates expressions entered with (7] and [3]
from left to right in both Classic and
MathPrint™ modes.

Examples

® o

5 492410

10 [@) 2 - 5




[ 49 = i
mF3EEEE ([ 3
3242
6 2nd) [°-] 64 [enter] - "
2(z0d) [2] s "1
Pi
(multi-tap key)
= 3.141592653590 for calculations.
n = 3.141592654 for display.
Example
T 2 2un 2n
@ 2 én
Zme 6. 283185307
Problem

What is the area of a circle if the radius is 12 cm?

Reminder: A = mxr?

(73 (x] 12(=] [enter]
(o]

12 1d4n
1447
452.3893421




The area of the circle is 144 w square cm. The area of the
circle is approximately 452.4 square cm when rounded to one
decimal place.

Math
MATH

displays the MATH menu:

1:pn/deUn/d  Converts between simple fractions and
mixed-number form.

2:lem( Least common multiple
3: ged( Greatest common divisor
4: yPfactor Prime factors

5: sum( Summation

6: prod( Product

Examples

n/de-Unid | 9(2] 2 [math] 1 ET L
; ;

lem( [math] 2 —
6 [-]9

ged( [math] 3 wsma 3
18 [-]330]

PPfactor | 253 [math] 4 [enter] —

11423

sum( 5 4

1@4@2 xzt(x*g) 20

20



prod|( 6 TR
10501 =t =
OJO)

Number functions

NUM

® displays the NUM menu:

1: abs( Absolute value

2: round( Rounded value

3:iPart( Integer part of a number

4: fPart( Fractional part of a number

Suint( Greatest integer that is < the number

6: min( Minimum of two numbers

7: max( Maximum of two numbers

8: mod( Modulo (remainder of first number + second

number)

Examples

abs( o1 I-T31 "
()] 2nd) [v] 5

round( ®2 r'ound(l.245;ni} 2
1.2452nd] [,] 1] round(1. 255, 13”
®®
OO OO © 5[enter]

iPart( | 4.9503] som 4

fPart( O3k Bt 28
O® 4[5

21



in ®5 int(5.6) 6
5.60]

min( @ 6 mingd, -5 " :5

max( 4[,]5 naxl. 6., 72 0.7
o7
6nd [].7

mOd( @ 8 mod( 17, 123 AS
17 2nd) [ ] 12[7) [emter] | | Pk 17185 i
SIS) OJOX!

Angles

DMS

® @ displays the DMS menu:

1:° Specifies the angle unit modifier as degrees (°).

2:7 Specifies the angle unit modifier as minutes (').

3”7 Specifies the angle unit modifier as seconds ().

4:r Specifies a radian angle.

59 Specifies a gradian angle.

6:»DMS  Converts angle from decimal degrees to
degrees, minutes, and seconds.

You can also convert between rectangular coordinate form (R)
and polar coordinate form (P). (See Rectangular to polar for
more information.)

Choose an angle mode from the mode screen. You can
choose from DEG (default), RAD, or GRAD. Entries are
interpreted and results displayed according to the angle mode
setting without needing to enter an angle unit modifier.

22



Examples

RAD ® DEG 500 GRAD
%’123‘155739
A+bi PuLE
HATH HUM il RoP
30 (OJO) '2'1
10 sin(3oey 4
3
DEG | FAD GRAD ”
B ..
A+ba p2B '
sin¢30e) 1
z2
2[73) (CJOK: 2 360
’DMS 1'5 @ @ 6 Sinc30% ) - Al
z2
2 360
Tisoms  1°3070%

Problem

Two adjacent angles measure 12° 31 45” and 26° 54" 38”
respectively. Add the two angles and display the result in DMS
format. Round the results to two decimal places.

(clear] [mode] @ @ ® ® ® [enter] Fan_sgAn
Bt .
[AAGEY a+ba e '

1205 0 © T

i

1 12031 '45"+2%g:51:»t

3 Ob®2 ’

45[math] ® ® 3

23



(+] 26[math] ® ® 1

54 [math] ® ® 2

38 [math] ® ® 3 [enter]

® ©® 6enter] 12951 '45"+2%§5i§
ansrDHE - 6..

The resultis 39 degrees, 26 minutes and 23 seconds.

Problem

Itis known that 30° = 7t/ 6 radians. In the default mode,
degrees, find the sine of 30°. Then set the calculator to radian
mode and calculate the sine of 7t/ 6 radians.

Note: Press to clear the screen between problems.

300] 5inC30) F
® £inC30 !
B (=3 (] 6 ® [0 [enter] sin(3) z

Retain radian mode on the calculator and calculate the sine of
30°. Change the calculator to degree mode and find the sine
of /6 radians.

) 30 (o) © ® o) (1) @) | [ misoes
in(2)
EEE 60 [0 00 4

st

Rectangular to polar

RoP

(© displays the R«» P menu, which has functions for
converting coordinates between rectangular (x,y) and polar

24



(r,0) format. Set Angle mode, as necessary, before starting
calculations.

1:P»Rx(  Converts polar to rectangular and displays x.
2:P»Ry(  Converts polar to rectangular and displays y.
3:R»Pr( Converts rectangular to polar and displays r.

4:R»PO(  Converts rectangular to polar and displays 6.

Example

Convert polar coordinates (r, ©)=(5, 30) into rectangular
coordinates. Then convert rectangular coordinates

(X, y) = (3, 4) into polar coordinates. Round the results to one
decimal place.

R" P @ @ @ @;ﬁtggl GERE -
® K S

(ear] [math] © 1 .
5@nd) [,] 301 feneer) || *
(math] @ 2

52nd] [,] 30 (7] enter

@ 3 P'R;(S;SU)
3nd) [-]4(0] RYBrcE 40
@4 EyPECI. 40
3[nd[,]40]

Converting (r, 0) = (5, 30) gives (x, y) = (4.3, 2.5) and
(x,y)=(3,4)gives (r, 0) = (5.0, 53.1).

Trigonometry

(multi-tap keys)

Enter trigonometric functions (sin, cos, tan, sin”!, cos™, tan™),
just as you would write them. Set the desired Angle mode
before starting trigonometric calculations.

25



Example Degree Mode
tan [CXC) tan(ds) !
45
-1 T
tan Lani(ly 45
cos StcoscE0y g
5 60
Example Radian Mode
tan ® -
4
40
Rl o
tan tanly
0. 785398163
E] a. ?85398‘{“6:'3
0.7a53%8 16339?5;;
r
cos
SMEIEIE 40 || esl3) =E
g,
3
S39933906
Problem

Find angle A of the right triangle below. Then calculate angle B

and the length of the hypotenuse c. Lengths are in meters.
Round results to one decimal place.

Reminder:

26




: (%)
tan A =therefore 3m£A=tan \3

mZA+m2B +90°=180° A
therefore m£B =90° -m£A ¢
3
c=V8+7 C E :

[mode] [enter] © @ © © [enter] gy

jl SCI EHG
OEEZMEETED
asbi PR

+

13300 g G
=

90 (5] (znd) [answer] o
tan (2] geop
Q0-ans 23.2
(2nd] [v] 3[x?] (] 7 [?] [enter] T
90-ans 23.2
Fr: =
(o] S0-ans 21,2
[272 158
g 7.6

To one decimal place, the measure of angle A is 66.8°, the
measure of angle B is 23.2°, and the length of the hypotenuse
is 7.6 meters.

Hyperbolics

(multi-tap keys)

Pressing one of these multi-tap keys repeatedly lets you
access the corresponding hyperbolic or inverse hyperbolic
function. Angle modes do not affect hyperbolic calculations.

27



Example

Set floating @@

decimal

SR [
50] [+ 2
OXS) © sinh(S)+2
e

Logarithm and exponential functions
(multi-tap keys)

yields the logarithm of a number to the base e (e =
2.718281828459).

yields the common logarithm of a number.

raises e to the power you specify.

raises 10 to the power you specify.

Examples

LOG

(InTog] (in fog] 1]

logcll

LN

[iTog) 507) () 2 emie)

. 218875825

(In Tog] 2 (1] [enter]
(e=107] 5® 1] [enter]

m109(21

1og(n=)

28




e oS 1.648721271
5 [enter)

Numeric derivative

[%axTi]

[4/ix0] calculates an approximate derivative of
expression With respect to variable, given the value at which
to calculate the derivative and ¢ (if not specified, the default is

1E -3). This function is valid only for real numbers.
Example in MathPrint™ mode

[“aC]
[%4x] 5[4 ®
® @1

Example in Classic mode

A e
agleFE )| oy

Classic: nDeriv(expression,variable,valuel, €])

2nd [IM“D] nDer‘iu(x2+5xn:Ex,;v}
[vaxC] 5050 :
[-]

Ll1=10

nDeriv( uses the symmetric difference quotient method, which
approximates the numerical derivative value as the slope of
the secant line through these points.

1) = L2900

As € becomes smaller, the approximation usually becomes
more accurate. In MathPrint™ mode, the default € is 1E =3.
You can switch to Classic mode to change ¢ for investigations.

29



You can use nDeriv( once in expression. Because of the
method used to calculate nDeriv(, the calculator can return a
false derivative value at a nondifferentiable point.

Problem

Find the slope of the tangent line to the curve f(x) = x> - 4x at
2

x=v3,

What do you notice? (Fix 3 decimal places.)

@@@@@@ f—.x(:3—4ﬂ|%_n;v

(%] 5.?00
304 (OJO)

2 13

2
The slope of the tangent line at x = v3 is zero. A maximum or
minimum of the function might be at this point.

Numeric integral

[Eoa]

[/30ax] calculates the numeric function integral of an
expression with respect to a variable x, given a lower limit and
an upper limit.

Example in RAD angle mode

2nd ®
[l5oax] [leoax]
0OEI®O®

®

L
Io(msln(x))dx n

Problem

Find the area under the curve f(x) = -x2+4 from =20 0 and
then from 0 to 2. What do you notice? What could you say
about the graph?

30



(2nd] [5oax
() i (=] [ 40 (3]

[hai

o
- 2, a
I-z( 3544 Il

szﬁ'$2+4jdx"

®e e
® © 0 (@] [ aearane
»2

J:('x2+4)d1"
1

Notice that both areas are equal. Since this is a parabola with
the vertex at (4,0) and zeros at (-2,0) and (2,0) you see that
the symmetric areas are equal.

Stored operations

[ov] [setop]

[set op] lets you store a sequence of operations. [op]

plays back the operation.

To set an operation and then recall it:

1. Press [setop].

2. Enter any combination of numbers, operators, and/or
values, up to 44 characters.

3. Press to store the operation.

4. Press [op] to recall the stored operation and apply it to
the last answer or the current entry.

If you apply [op] directly toa [op] result, the n=1
iteration counter is incremented.




Examples

Clear op [set op] op=
If a stored op is
present, click to
clearit.
Setop 2[4 3 opmhzd
Recall op [quit] 4243 nes 11
4 (znd) [op]
[on] 44243 w11
114243 n=z 25
6 [Op] d2+3 n=:ﬁ 11
118243 n=z 29
BHZ+3 n=t 13
Redefine [setop] op=®
op
Recallop | 5znd] [op] 5 net 25
20 [Op] 0= n=1 400
Problem

Given the linear function y = 5x — 2, calculate y for the following
values of x: -5; -1.

fetos] ot
552

5 [0"] -E5-2
(=] 1 [2nd] [op] e
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Memory and stored variables

[recall] [clear var]

The TI-36X Pro calculator has 8 memory variables: x, y, z, t, a,
b, ¢, and d. You can store a real or complex number or an
expression result to a memory variable.

Features of the calculator that use variables (such as the
solvers) will use the values that you store.

lets you store values to variables. Press tostorea
variable, and press to select the variable to store. Press
to store the value in the selected variable. If this variable
already has a value, that value is replaced by the new one.

is a multi-tap key that cycles through the variable names

X,¥,2,t,a,b,c,and d. You can also use to recall the
stored values for these variables. The name of the variable is
inserted into the current entry, but the value assigned to the
variable is used to evaluate the expression. To enter two or
more variables in succession, press () after each.

[recall] recalls the values of variables. Press [recall]
to display a menu of variables and their stored values. Select
the variable you want to recall and press [enter]. The value
assigned to the variable is inserted into the current entry and
used to evaluate the expression.

[clear var] clears variable values. Press [clear var]
and select 1: Yes to clear all variable values.

Examples

Start with [quit]
clear

screen

Clear Var [clear var]

g:ﬂses
fHo
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Store 1 (Selects Yes) 1524
15
159 s
Recall [recall]
@ SZQIE
z=(]
1524 e
152 223
= 225
ans*y
151 15
152 225
ahs+y 223
122 pEE:
= 225
EEET 223
4
(14 15+ 225
ahs+y 223
3 555
anssd 56, 25

Problem

In a gravel quarry, two new excavations have been opened.
The first one measures 350 meters by 560 meters, the second
one measures 340 meters by 610 meters. What volume of
gravel does the company need to extract from each
excavation to reach a depth of 150 meters? To reach 210
meters? Display the results in engineering notation.

Q00 T0HSE 13663
350(x] 560
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340 610 (o] S e
el

SAHE
07 4el

150 (x] [recall]

%3
ty=207,
br=0EQ

15041 96030 EEEE

29,46

210(x] [recall] 2000196000

4. 166
1506 210*1966521 ":6 "6
15mws 3101766
2100 210*1966321 ":6 ;
150wy 31i17e6
0wy 4%.534ee

For the first excavation: The company needs to extract 29.4
million cubic meters to reach a depth of 150 meters, and to
extract 41.16 million cubic meters to reach a depth of 210
meters.

For the second excavation: The company needs to extract
31.11 million cubic meters to reach a depth of 150 meters, and
to extract 43.554 million cubic meters to reach a depth of 210
meters.

Data editor and list formulas

lets you enter data in up to 3 lists. Each list can contain
up to 42 items. Press @ togotothe top of a list, and

@ to goto the bottom of a list.

List formulas accept all calculator functions and real numbers.
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Numeric notation, decimal notation, and angle modes affect
the display of an element (except fractional elements).

Example
L1 @] 1[0 4© vl |
i
§ :g: : Eg; Li(E)=
4514
Formula | ® [dam) ®
gy e,
Clear L1 Frmla
AClear 12 Frmla
e
=
$E=
Ty o
[fod] i
SLE=L ik fedl
=
HE O |85e
SRR 0. 25

Notice L2 is calculated using the formula you entered, and L2
(1)=in the author line is highlighted to indicate the list is the
result of a formula.

Problem
On a November day, a weather report on the Internet listed the
following temperatures.

Paris, France 8°C

Moscow, Russia-1°C

Montreal, Canada 4°C
Convert these temperatures from degrees Celsius to degrees
Fahrenheit. (See also the section on Conversions.)

9
Reminder: F=5C +32
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4 %gilﬂ FDRI“IULH
®5 Ssi I3
CLEF!R
ItCle mla
41 Clear L3 Frmla
o400 T
4
L 13=
®1 % e
Y
#LE=
9] 5 (@) 1) 32 Y
Y
WLZ=3-E=L1+ZZ0
ERRT " —
o a0
L7 17=E]

If Sydney, Australiais 21°C, find the temperature in degrees
Fahrenheit.

OO @@ 2 [enter] ty

Statistics, regressions, and distributions
[stat-reg/distr]
lets you enter and edit the data lists.

[stat-regydistr] displays the STAT-REG menu, which has

the following options.

Note: Regressions store the regression information, along

with the 2-Var statistics for the data, in StatVars (menu item 1).

1: StatVars Displays a secondary menu of statistical
result variables. Use @ and @ to locate
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2:1-Var Stats

3: 2-Var Stats

4:LinReg axtb

5: QuadraticReg

6: CubicReg

7:LnReg atbinx

the desired variable, and press to
select t. If you select this option before
calculating 1-Var stats, 2-Var stats, or any
of the regressions, a reminder appears.

Analyzes statistical data from 1 data set
with 1 measured variable, x. Frequency
data may be included.

Analyzes paired data from 2 data sets with
2 measured variables—x, the
independent variable, and y, the
dependent variable. Frequency data may
be included.

Note: 2-Var Stats also computes a linear
regression and populates the linear
regression results.

Fits the model equation y=ax+b to the data
using a least-squares fit. It displays values
for a (slope) and b (y-intercept); it also
displays values for r? and .

Fits the second-degree polynomial
y=ax?+bx+c to the data. It displays values
fora, b, and c; it also displays a value for
R?. For three data points, the equation is a
polynomial fit; for four or more, itis a
polynomial regression. At least three data
points are required.

Fits the third-degree polynomial
y=ax’+bx?+cx+d to the data. It displays
values for a, b, ¢, and d; it also displays a
value for R2. For four points, the equation
is a polynomial fit; for five or more, itis a
polynomial regression. At least four points
are required.

Fits the model equation y=a+b In(x) to the
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8: PwrReg axb

9: ExpReg ab”x

data using a least squares fit and
transformed values In(x) and y. It displays

values for a and b; it also displays values
forr?andr.

Fits the model equation y=ax” to the data
using a least-squares fit and transformed
values In(x) and In(y). It displays values for
aand b; it also displays values for rPandr.
Fits the model equation y=ab* to the data
using a least-squares fit and transformed
values x and In(y). It displays values for a
and b; it also displays values for rPandr.

[stat-reg/distr] () displays the DISTR menu, which has
the following distribution functions:

1: Normalpdf

2: Normalcdf

3:invNorm

Computes the probability density function

(pdf) for the normal distribution ata

specified x value. The defaults are mean

mu=0 and standard deviation sigma=1. The

probability density function (pdf) is:
—e-w?

26° ,6>0

1
S(x) = ——=e
J2no
Computes the normal distribution probability
between LOWERbnd and UPPERbnd for
the specified mean mu and standard
deviation sigma. The defaults are mu=0;

sigma=1; with LOWERbnd =-1E99 and
UPPERbNd = 1E99. Note: -1E99 to 1E99
represents ~infinity to infinity.

Computes the inverse cumulative normal
distribution function for a given area under

the normal distribution curve specified by
mean mu and standard deviation sigma. It
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4: Binompdf

5: Binomcdf

6: Poissonpdf

7: Poissoncdf

calculates the x value associated with an
area to the left of the x value. 0 < area < 1
must be true. The defaults are area=1, mu=0
and sigma=1.

Computes a probability at x for the discrete
binomial distribution with the specified
numtrials and probability of success (p) on
each trial. x is a non-negative integer and
can be entered with options of SINGLE
entry, LIST of entries or ALL (list of
probabilities from 0 to numtrials is returned).
0 < p <1 must be true. The probability

density function (pdf) is:
fx) = @px(l -p)" x = 01

Computes a cumulative probability at x for
the discrete binomial distribution with the
specified numtrials and probability of
success (p) on each frial. x can be non-
negative integer and can be entered with
options of SINGLE, LIST or ALL (a list of
cumulative probabilities is returned.) 0 < p
<1 must be true.

Computes a probability at x for the discrete
Poisson distribution with the specified mean
mu (), which must be a real number > 0. x
can be an non-negative integer (SINGLE) or
alist of integers (LIST). The probability
density function (pdf) is:

fix) = eiuux/x 'x =0,12,.

Computes a cumulative probability at x for
the discrete Poisson distribution with the
specified mean mu, which must be a real
number > 0. x can be an non-negative
integer (SINGLE) or a list of integers (LIST).
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Note: The default value for mu (u) is 0. For Poissonpdf and
Poissoncdf, you must change it to a value > 0.

1-Var Stats and 2-Var Stats results

Important note about results: Many of the regression
equations share the same variables a, b, ¢, and d. If you
perform any regression calculation, the regression calculation
and the 2-Var statistics for that data are stored in the StatVars
menu until the next statistics or regression calculation. The
results must be interpreted based on which type of statistics or
regression calculation was last performed. To help you
interpret correctly, the title bar reminds you of which
calculation was last performed.

Variables Definition

n Number of x or (x,y) data points.
xory Mean of all x or y values.

Sxor Sy Sample standard deviation of x or y.
oXor oy Population standard deviation of x or y.
YxorXy Sum of all x or y values.

=X or Zy? Sum of all % or y? values.

zxy Sum of (x...y) for all xy pairs.

a(2-Var) Linear regression slope.

b (2-Var) Linear regression y-intercept.

r(2-Var) Correlation coefficient.

X’ (2-Var) Uses aand b to calculate predicted x value

when you input a y value.

y’ (2-Var) Uses aand b to calculate predicted y value
when you input an x value.
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MinX Minimum of x values.

Q1 (1-Var) Median of the elements between MinX and
Med (1st quartile).

Med Median of all data points (1-Var stats only).

Q3 (1-Var) Median of the elements between Med and
MaxX (3rd quartile).

MaxX Maximum of x values.

To define statistical data points:

1. Enterdatain L1, L2, or L3. (See Data editor.)
Note: Non-integer frequency elements are valid. This is
useful when entering frequencies expressed as
percentages or parts that add up to 1. However, the sample
standard deviation, Sx, is undefined for non-integer
frequencies, and Sx = Error is displayed for that value. All
other statistics are displayed.

2. Press [stat-regydistr]. Select 1-Var or 2-Var and press
fente).

3. SelectL1,L2, orL3, and the frequency.

4. Press to display the menu of variables.

5. Toclear data, press ,selectallist to clear, and
press [enter] .

1-Var Example

Find the mean of {45, 55, 55, 55}

Clear all [CICIC) ez Fi FDRMULFI

data k] Clear‘ L3

Data [enter) i -
4555055 || oeem
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Stat

[avid]
[stat—reg/distr]

DIZTR
ELARETS)
t1-Uar Stats
—Yar Stat.

2

2 (Selects 1-Var Stats)

FR: Li IEE L=
<:> (:> | E— L
L
StatVar |2 % 2.5
2 2 5
ans#z 103
2-Var Example
Data: (45,30); (55,25). Find: x” (45)
Clear all QO® FORMULA
data %iClear L3
Data 45 55@ 0 oo Sl
KIIOFLIC)
Stat [stat-reg/distr ]| w
E: l—aaraggats
J2-Mar Stat
3 (Selects 2-Var Stats) 2 "oy
Qe #aszﬁaﬁma;
| — L I
[oui] —
[stat-reg/distr] 1 iﬁ:( e
PEe®® -
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(enter] 45 ] [enter] X' (45 IRt

Problem

For his last four tests, Anthony obtained the following scores.
Tests 2 and 4 were given a weight of 0.5, and tests 1 and 3
were given a weight of 1.

Test No. 1 2 3 4
Score 12 13 10 1
Coefficient 1 0.5 1 0.5

1. Find Anthony’s average grade (weighted average).

2. What does the value of n given by the calculator represent?
What does the value of Zx given by the calculator
represent?

Reminder: The weighed average is
sz _ (12) (1) + (13) (05)+(10) (1) +(11) (05)

n 1+0.5+1+0.5

3. The teacher gave Anthony 4 more points on test4 due to a
grading error. Find Anthony’s new average grade.

[CICXC) FDEQULE
$iilear [3

CLEFR :mE!m'_g:]m

(OFSICICIC) IS % Fnld
LEACles- AL |

m13 :-5 o

120130100 11® i _é.s

D10 51O 5 (5T

[stat-reg/distr]

DIZTR
atllars
t1-Uar Stats
—War Stat.

L
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2 (Selects 1-Var Stats)
@00

EE: =11.33333333
18 Ertor

Anthony has an average (X) of 11.33 (to the nearest
hundredth).

On the calculator, n represents the total sum of the weights.
n=1+05+1+0.5.

Xx represents the weighted sum of his scores.
(12)(1) +(13)(0.5) + (10)(1) + (11)(0.5) = 34.
Change Anthony’s last score from 11 to 15.

@8 © © © 15 e e
15 s
Li(Ed=

[stat-reg/distr] 2

00 E

If the teacher adds 4 points to Test 4, Anthony’s average
gradeis 12.

Problem

The table below gives the results of a braking test.
TestNo. 1 2 3 4
Speed 33 49 65 79
(kph)

Braking 5.30 14.45 20.21 38.45
distance

(m)
Use the relationship between speed and braking distance to

estimate the braking distance required for a vehicle traveling
at 55 kph.
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A hand-drawn scatter plot of these data points suggest a linear
relationship. The calculator uses the least squares method to
find the line of best fit, y'’=ax'+b , for data entered in lists.

ICXCXO g FDRMULH
] Clear‘ L3
wofes
K IOY L ICT IO ICIOEK] ;;mjﬁ‘;
® 1445 20.21© 38.45 -
[quit] @E‘ngam DISTR
[stat-reg/distr] i1_§a,nag§a%s
3 (Selects 2-Var Stats) : -
e aas,
:3256.5
J5x=19, B91E7166
Press @ as necessary to view a )
and b. e e
w1 LRERgRs
This line of best fit, y'=0.67732519x'-18.66637321 models the
linear trend of the data.
Press @ until y'is highlighted.
YRS IR,
|mbe
fnte) 55 (1) enter)
1. 59651222

The linear model gives an estimated braking distance of 18.59
meters for a vehicle traveling at 55 kph.
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Regression example 1

Calculate an ax+b linear regression for the following data:
{1,2,3,4,5;{5,8,11,14,17}.

Clear all data

(data] [data] © @ @

g FDRMULH
k] Clear‘ L3
Data o T
g 15
1920304 -
LZ(EN=S
500
50801M® 14
© 17 femer)
Regression [quit] sEIETR
[stat-reg/distr] Sia_ugn staL§
(OXCIO)
ADATA: Lz Lz " 1
YDATHA: L=
;eSEQ '.(J Eﬁ VES
LC
QOO
Press @ to examine P
ApE=]

all the result variables.

Regression example 2
Calculate the exponential regression for the following data:
L1={0,1,2,3,4};L2={10, 14, 23, 35, 48}

Find the average value of the data in L2.

Compare the exponential regression values to L2.

Clear all data 4 —
Data 1010203014 % E
@ y HE
L2ig)=
OD10@140 23
35@© 48 [enter]
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Regression [stat-reg/distr] R DISTR
@ nRed athlns
2:Purkes ar’h
Save the OO0 ||pmmp
regression ReSeirrar ha
equation to f $ab- 1 EALE
(x)in the
menu.
Regression
L 3drz=0, 334202811 |
Find the [stat-reg/distr] W
average 1 (Selects StatVars) || 3125zt 2
valee §)of | o o o L BEy=15, 60448653 |
the data in i )
L2 using (OXICIO) Notice that the title
StatVars. ICXOXC] bar reminds you of
your last statistical or
regression
calculation.
Examin
amine the 2 fiar=ab®
table of
values of the
regression
equation.
w
stap=i
2-;? !!I s e CALC
 u FOMAEUH
Z 22, ZIHZ20ZE
A=0

Warning: If you now calculate 2-Var Stats on your data, the
variables a and b (along with rand r2) will be calculated as a
linear regression. Do not recalculate 2-Var Stats after any
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other regression calculation if you want to preserve your
regression coefficients (a, b, ¢, d) and r values for your
particular problem in the StatVars menu.

Distribution example
Compute the binomial pdf distribution at x values {3,6,9} with

20 trials and a success probability of 0.6. Enter the x values in
list L1, and store the results in L2.

Clearall lc1cIc) —t FDRMULH
data 3: Clear‘ L3
Data T
£
3 @ 6 @ 9 21('1)-
DISTR [stat-reg/distr] () STAT-REG
©PO® <1 oare
® A '
4
20 @ 0.6 P(SUCCEEEJ:O. [} '
4
CXO) g
SAVE E[0: 12|§3L3 '
I— - LI
i —
3 000710
Lic1)=3
Probability

| ncr [random]
1n%r) is a multi-tap key that cycles through the following

options:
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Afactorial is the product of the positive integers
from 1 to n. n must be a positive whole number
<69.

nCr

Calculates the number of possible combinations
of nitems taken rat a time, given nand r. The order
of objects is notimportant, as in a hand of cards.

nPr

Calculates the number of possible permutations of
nitems taken rat a time, given nand r. The order of
objects is important, as in a race.

[random] displays a menu with the following options:

rand Generates a random real number between 0 and
1. To control a sequence of random numbers,
store an integer (seed value) > 0 to rand. The
seed value changes randomly every time a
random number is generated.
randint(  Generates a random integer between 2 integers,
Aand B, where A < randint < B. Separate the 2
integers with a comma.
Examples
! 4 41 24
o |REEs T
e 2593960
nPr 8 (158 (regy) 5] 3 T
e 2593960
fal ol B
STO»rand 5 [random] FRE
ﬁpgndint(
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1 (Selects rand) 52 ntr 5

2598360
g rPr 3 33
S#rand g
Rand [random] 1 [enter] @ nPr 3 “a18
S¥rand 5
rand
0. 000093165
Randint( [random] 2 Sarand "
3(2nd) [-] 50 " 0, noopoz1es
randint.(3a. 50 g

Problem

An ice cream store advertises that it makes 25 flavors of home
made ice cream. You like to order three different flavors in a
dish. How many combinations of ice cream can you test over a
very hot summer?

mecr 3 2300
25[1 5] 3 [enter)

You can choose from 2300 dishes with different combinations
of flavors! If a long hot summer is about 90 days long, you will
need to eat about 25 ice cream dishes each day!

Function table
displays a menu with the following options:

1:1( Pastes the existing f(x) to an input area
such as the Home screen to evaluate the
function at a point (for example, f(2)).

2: Editfunction L ets you define the function f(x) and
generates a table of values.

The function table allows you to display a defined functionin a
tabular form. To set up a function table:

1. Press and select Edit function.
2. Enter a function and press [enter].
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3. Select the table start, table step, auto, or ask-x options and
press [enter] .
The table is displayed using the specified values.

Start Specifies the starting value for the independent
variable, x.

Step Specifies the incremental value for the
independent variable, x. The step can be
positive or negative.

Auto The calculator automatically generates a series
of values based on table start and table step.

Ask-x Lets you build a table manually by entering
specific values for the independent variable, x.

Problem
Find the vertex of the parabola, y = x(36 - x) using a table of
values.
Reminder: The vertex of the parabola is the point on the
parabola that is also on the line of symmetry.
2 f‘(x)=x(36—x);ﬁ
36()
Ztep=1
BEE T2 e
15030 s t
Ztep=E
GEER %= 7
s 31"5('.(3
LT
A=4E

After searching close to x = 18, the point (18, 324) appears to
be the vertex of the parabola since it appears to be the turning
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point of the set of points of this function. To search closer to

x =18, change the Step value to smaller and smaller values to
see points closer to (18, 324).

Problem

A charity collected $3,600 to help support a local food kitchen.
$450 will be given to the food kitchen every month until the
funds run out. How many months will the charity support the
kitchen?

Reminder: If x = months and y = money left, then y = 3600 -
450x.

2 F(%)=3600—45Eﬁ‘2¢l

3600 (<) 450

0010 0 5 © 05 || g~ -
.

Input each guess and press [enter]. « con

Calculate the value of f(8) on the

Home screen. @: Edit function

[quit]

1 Selects f( . "%
8

The support of $450 per month will last for 8 months since (8)
=3600 - 450(8) = 0 as shown in the table of values.

Matrices

In addition to those in the Matrix MATH menu, the following
matrix operations are allowed. Dimensions must be correct:
*  matrix + matrix

*  matrix — matrix
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* matrix X matrix
+ Scalar multiplication (for example, 2 x matrix)

* matrix x vector (vector will be interpreted as a column
vector)

[matrix] NAMES

[matrix] displays the matrix NAMES menu, which shows
the dimensions of the matrices and lets you use themin
calculations.

1:[A] Definable matrix A
2:[B] Definable matrix B
3[C] Definable matrix C

4:[Ans]  Last matrix result (displayed as [Ans]=m % n ) or

last vector result (displayed as [Ans] dim= ).
Not editable.

5:[12] 2x2 identity matrix (not editable)
6:[13] 3x3 identity matrix (not editable)
[matrix] MATH

[matrix] (® displays the matrix MATH menu, which lets
you perform the following operations:

1:Determinant  Syntax: det(matrix)
2:TTranspose ~ Syntax: matrixT
3: Inverse Syntax: squarematrix™

4:refreduced  Row echelon form, syntax: ref(matrix)
5:.rrefreduced  Reduced row echelon form,

syntax: rref(matrix)
[matrix] EDIT

[matrix] © displays the matrix EDIT menu, which lets you
define or edit matrix [A], [B], or [C].

54



Matrix example

o <]
Define matrix [A] as 3 4
Calculate the determinant, transpose, inverse, and rref of [A].

Define [A]

[matrix] @

HHA MATH [29al

MES
EH[F!]
1 [B]
il (od

Set
dimensions

® [enter] ® [enter]

Enter values

19203040

det([A)

[matrix] ()

HAMES (@il EDIT
Deterrinant
i1 Transrose

L Inverse

[matri]

det¢AIY 2

Transpose

[matrix]
2nd] [matrix] () @

Inverse

[matrix]
[matrix] ) @
®

[A1
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[

-ad]

rref NAVES liENE) EDIT
" nyerse
[matrlx] @ Q) d:ref reduyced
LEfrref reduced |

(enter] [2nd] [matrix] PrefCIRIOE

Notice that [A] has an (= ]
inverse and that [A] is | e ———— |
equivalent to the
identity matrix.

Vectors

In addition to those in the Vector MATH menu, the following

vector operations are allowed. Dimensions must be correct:

* vector * vector

* vector—vector

+ Scalar multiplication (for example, 2 x vector)

* matrix x vector(vector will be interpreted as a column
vector)

[vector] NAMES

[vector] displays the vector NAMES menu, which shows
the dimensions of the vectors and lets you use them in
calculations.

1:[u] Definable vector u
2:[v] Definable vector v
3:[w] Definable vector w

4:[Ans]  Last matrix result (displayed as [Ans]= m % n ) or

last vector result (displayed as [Ans] dim= 7).
Not editable.
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[vector] MATH
[vector] ® displays the vector MATH menu, which lets
you perform the following vector calculations:

1: DotProduct Syntax: DotP(vectorl, vector?)
Both vectors must be the same
dimension.

2: CrossProduct Syntax: CrossP(vector1, vector2)
Both vectors must be the same
dimension.

3:normmagnitude  Syntax: norm(vector)

[vector] EDIT

[vector] @ displays the vector EDIT menu, which lets you
define or edit vector [u], [v], or [w].

Vector example

Define vector [u] =[0.5 8]. Define vector[v]=[2 3].
Calculate [u] + [v], DotP([u],[v]), and norm([v]).

Define [u] [vector] © NEMES MATH [
i
s [wl
-
s LI
ok
® oo mmm
5 8 _
B E—
Define [v
M |nd) [vector] @ @ B .
oK
® Y
2 3
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Add
vectors

[dlear]
[vector]
[vector] @

[u1+[uIN

DotP

[dlear]
[vector] ®

DotP ol

2nd] [vector] fenter]
(nd] [1]
[2nd] [vector] @ [enter]

DotP ¢ ul. [vl

(0] [enter]
50x] 2[#] 8(x] 3 [enter]

Note: DotP is calculated
here in two ways.

DotP ¢ Ll s vl ) 2'5
JSw2eET 55

norm

(clear]

[vector] ® @ @
[enter]

[vector] @
0]

(=] [enter]

rormt ful Je )
3. 60355127

@nd] [ 2(7] (4 3(x?)
®
(2] [enter]

Note: norm s calculated
here in two ways.

T L s

3. é0Sss127s

s
EOSS51275
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Solvers

Numeric equation solver
[num-solv]

[num-solv] prompts you for the equation and the values of
the variables. You then select which variable to solve for. The
equation is limited to @ maximum of 40 characters.

Example

Reminder: If you have already defined variables, the solver
will assume those values.

Num-solv [hum-solv] o
Enter eauation
to solue
Left side
LyZ-5a=0
0JO}
Right ide | 6(x2z2) [ P
:
g;'smm!u: t
a=0
b=i
SOLVE: Nak
Variable 1@ 2® N
values a=ies
336% @ SEevEr ol
Solve forb
Note: Left-Right is the o ot
difference betweenthe | —
left- and right-hand sides
of the equation
evaluated atthe
solution. This difference
gives how close the
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solution is to the exact
answer.

Polynomial solver

[poly-solv]

[poly-solv] prompts you to select either the quadratic or the
cubic equation solver. You then enter the coefficients of the
variables and solve.

Example of quadratic equation

Reminder: If you have already defined variables, the solver
will assume those values.

Poly-solv (2nd] [poly-solv]
g¥a¢!+gx+c=0
fanEthadoato=0
Enter o
coefficients |4
4
@ b=-21 T
=2
4
®@ =2 "o
2
.
Solutions memnemy  t
wl=1+1i
4
© =,
+
@ Shope 11=@‘I!;€ 1
stope A3 WL IZE
Note: If you choose to | | "aseesr et iieres

store the polynomial to
f(x), you can use
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to study the

table of values.

Vertex form (quadratic | | #=i

solver only) FEMLR 2T

On the solution screens of the polynomial solver, you can
press [+=] to toggle the number format of the solutions x1, x2,
and x3.

System of linear equations solver
[sys-solv]

[sys-solv] solves systems of linear equations. You choose
from 2x2 or 3x3 systems.

Notes:

*+ X, Y,andzresults are automatically stored in the x, y, and z
variables.

¢+ Use[«=] to toggle the results (x, y and z) as needed.

+ The 2x2 equation solver solves for a unique solution or
displays a message indicating an infinite number of
solutions or no solution.

+ The 3x3 system solver solves for a unique solution or
infinite solutions in closed form, or it indicates no solution.

Example 2x2 system
Solve: 1x+1y=1
1x-2y=3

Sys-solv [sys-solv]

[ g
#3x3 LIN SYSTEM

22 = .

system oo 0




Enterl 1 [enter] (1] 1 [enter] 1 LT, 1
equations "t
Afented] (3] 20enter] 3|1} w " s
emmw
Solve =
=3
=%
:-e(;%gltl?ype E] =1, 66666666?
y=-0, BEEEEGEEET
Example 3x3 system
Solve: 5x-2y+3z=-9
4x+3y+5z=4
2x+4y-2z=14
System [sys-solv]® ?“?'?ﬁﬁ!é EE
solve BESES CIN SusTEM
3x3
system - SLOLuos
[4,13=0
First . 5 [enter] = 3
equation | =) 2 g5 LI
3 m [2,1]=0
=19
Second (4 s o g
equation |3 H b ELOLE
5 et ]
4
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Third

2 [enter]

equation | 4 fanter) A | ﬁ
(2] 2[enter]
14 [enter]
Solutions g 1
@ %=0
4
@ === oL LT LoH] t
y=3
4
5= == UL LTI OH] 1
z=-1

ENRUAGTGME  QUIT

Example 3x3 system with infinite solutions

Enter the [sys-solv]2 PP
system 1 [enter] 2 [enter] 3 [enter] [ I 3| 1%
4
2 [enter] 4 [enter] 6 [enter]
8
3 [enter] 6 [enter] 9 fenter]
12
292 SULITT O t
w=4-2a-3z
'
R t
4=y .
;| '
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Number bases
[base n]
Base conversion

[base n] displays the CONVR menu, which converts a
real number to the equivalent in a specified base.

1:»Hex  Converts to hexadecimal (base 16).
2:»Bin Converts to binary (base 2).
3:»Dec  Converts to decimal (base 10).
4:»Oct Converts to octal (base 8).

Base type

[base n] ® displays the TYPE menu, which lets you
designate the base of a number regardless of the calculator's
current number-base mode.

1:h Designates a hexadecimal integer.
2:b Specifies a binary integer.

3:d Specifies a decimal number.

4:0 Specifies an octal integer.
Examples in DEC mode

Note: Mode can be setto DEC, BIN, OCT, or HEX. See the
Mode section.

d»Hex —
127 [2nd) [base n] 1 [entar] | | 1Z7Hex PR

h>Bin FEreBin
[2nd] [F] [2nd] [F] 11111111k

[base n] ® 1

[base n] 2 [enter]




b» Oct

IDDDDDDDbDElc,gDDA
10000000 (znd) [base n] i
®2
[base n] 4 [enter]
o*Dec (@ 10000000b+DE,
Zn0g
2000 128
Boolean logic

[base n] © displays the LOGIC menu, which lets you

perform boolean logic.

1:and Bitwise AND of two integers
2:0r Bitwise OR of two integers
3:xor Bitwise XOR of two integers

4: xnor Bitwise XNOR of two integers

5: not( Logical NOT of a number

6:2's( 2's complement of a number
7:nand Bitwise NAND of two integers
Examples
BINmode: |[mode) © © © @ 1111 ard 1'0%:3&10;
and,or  (® @ [enter] 11t or 101
111 [base n] © 1
1010 [enter]
1111 [base n] (© 2
1010 [enter]
BIN mode: | 11111 [basen] @ || 11111 wor 10701
wor xnor 3 st gy, 00

4

10101 [enter]
11111 [base n] @
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10101

HEX mode:
not,2’s

QOO
®

[base n] @ 6
[F] &nd] [F]
[base n] @ 5
[answer]

2'sCFE»
FFFFFFFFOLh
not(ansy FEh

DEC
mode:
nand

(mode] © @ @ @
192 [2nd] [base n] © 7
48 [enter]

192 nand 48 -1

Expression evaluation

[expr-eval]
Press [expr-eval] to input and calculate an expression
using numbers, functions, and variables/parameters. Pressing
[expr-eval] from a populated home screen expression
pastes the content to Expr=. If the user is in an input or output
history line when [expr-eval] is pressed, the home screen
expression pastes to Expr=.

Example
[expr-eva] -
+
2 Expr=23+z
i
2 =2 t
i
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5 z=5 "o
1
-m 2u+z “9
[expr-eval] Expr=21+z
4
4[enter] 6 [enter] 2utz "4
Constants

Constants let you access scientific constants to paste in

various areas of the TI-36X Pro calculator. Press [constants]
to access, and © or ® to select either the NAMES or

UNITS menus of the same 20 physical constants. Use @ and

@ to scroll through the list of constants in the two menus. The

NAMES menu displays an abbreviated name next to the

character of the constant. The UNITS menu has the same

constants as NAMES but the units of the constant show in the

menu.

UNITS HAMES [2higs
c Sreed Light © NS
23 Gravitufccel Ty omesk
bh Planck Const kh T

Note: Displayed constant values are rounded. The values
used for calculations are given in the following table.

Constant Value used for calculations
c speed of light 299792458 meters per second

g gravitational 9.80665 meters per second?
acceleration

h  Planck'sconstant  6.62607015x103 Joule seconds
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NA

me
mp
mn

my

a0

re

atm

€0

uo

Cc

Avogadro’s number 6.02214076x10% molecules per

mole
ideal gas constant  8.314462618 Joules per mole per
Kelvin
electron mass 9.1093837015x10%" kilograms
proton mass 1.67262192369%10°% kilograms
neutron mass 1.67492749804x10% kilograms
muon mass 1.883531627x10% kilograms

universal gravitation 6.6743x10""" meters® per
kilogram per seconds?

Faraday constant  96485.33212 Coulombs per mole
Bohr radius 5.29177210903x10"" meters

classical electron  2.8179403262x10"'® meters
radius

Boltzmann constant 1.380649x102 Joules per Kelvin
electroncharge  1.602176634x10"° Coulombs
atomic mass unit  1.6605390666x10% kilograms

standard 101325 Pascals

atmosphere

permittivity of 8.8541878128x10""2 Farads per

vacuum meter

permeability of 1.25663706212x10°° Newtons

vacuum per ampere?

Coulomb'’s constant 8.987551792261x10° meters per
Farad

Conversions

The CONVERSIONS menu permits you to perform a total of
20 conversions (or 40 if converting both ways).
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To access the CONVERSIONS menu, press [convert] .
Press one of the numbers (1-5) to select, or press @ and @
to scroll through and select one of the CONVERSIONS
submenus. The submenus include the categories
English-Metric, Temperature, Speed and Length, Pressure,
and Power and Energy.

B‘:ﬁléngilsg—ﬁetr‘ic glglépeeg, Eength
s Terrerature 4iPressure
| ;. Lend

th

English to Metric conversion

in»cm inches to centimeters

cmbin centimeters to inches

ftrm feet to meters

mft meters to feet

yd»m yards to meters

myyd meters to yards

mile» km | miles to kilometers

km» mile | kilometers to miles

acrepm? | acres to square meters

m?p acre |square meters to acres

gal US» L | US gallons to liters

L» gal US | liters to US gallons

gal UK» | UK gallons to liters
Itr

Itrp gal | liters to UK gallons
UK

ozhgm ounces to grams
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gmp»oz |gramstoounces

Ib» kg pounds to kilograms
kg» b kilograms to pounds
Temperature conversion

°Fp°C Farenheit to Celsius
°C)°F Celsius to Farenheit
°C»°K |Celsius to Kelvin
°Kp°C |Kelvinto Celsius
Speed and length conversion
km/hry | kilometers/hour to meters/second
mis

mis» meters/second to kilometers/hour
km/hr

LtYr»m | lightyears per meter

mp LtYr |meterstolightyears
pchm parsecs to meters
m)pc meters to parsecs
Ang»m | Angstrom to meters
m»Ang | meters to Angstrom
Power and energy conversion
J» kWh |joules to kilowatt hours
kWh» J | kilowatt hours to Joules
Jycal calories to Joules
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calpJ Joules to calories

hp» kWh | horsepower to kilowatt hours

kWh» hp | kilowatt hours to horsepower

Pressure conversion

atm» Pa |atmospheres to Pascals

Pap atm | Pascals to atmospheres

mmHg» | millimeters of mercury to Pascals

Pa
Pa) Pascals to millimeters of mercury
mmHg
Examples
Temperature [=] 22 P
[convert] 2 gﬁ:gé
(Enclose negative «-22> *FreC  -30
numbers/expressions
in parentheses.)
Speed, R
.
Length 60 :é;r» A nE:ﬂ;‘ir‘
[convert] © @
CE0y km/hbm/s
16. EEEEEEET|
Power, :
Energy 200D] BT
[convert] @ @ @ @
o®

71




2003 Kihel
2000000

Complex numbers

[complex]

The calculator performs the following complex number
calculations:

+ Addition, subtraction, multiplication, and division
+ Argument and absolute value calculations

+ Reciprocal, square, and cube calculations

+ Complex Conjugate number calculations

Setting the complex format:

Set the calculator to DEC mode when computing with complex
numbers.

® ® @ Selects the REAL menu. Use @ and ® to
scroll with in the REAL menu to highlight the desired complex
results format a+bi, or r£6, and press .
REAL at+bi, or r£0 set the format of complex number results.
a+bi rectangular complex results
r£6 polar complex results
Notes:

+ Complex results are not displayed unless complex
numbers are entered.

+ Toaccess ion the keypad, use the multi-tap key [z 5].
+ Variables x, y, z, t, a, b, ¢, and d are real or complex.
+ Complex numbers can be stored.

+ Complex numbers are not allowed in data, matrix, vector,
and some other input areas.

+ For conj(, real(, and imag(, the argument can be in either
rectangular or polar form. The output for conj( is determined
by the mode setting.
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+ The output for real( and imag( are real numbers.

+ Setmode to DEG or RAD depending on the angle measure
needed.

Complex menu Description

1. £ Z (polar angle character)
Lets you paste the polar representation
of a complex number (such as 5£m).

2: polar angle angle(
Returns the polar angle of a complex
number.

3:magnitude  abs( (or [J] in MathPrint™ mode)
Returns the magnitude (modulus) of a
complex number.

4yrsm Displays a complex result in polar form.
Valid only at the end of an expression.
Not valid if the result is real.

5:) a+bi Displays a complex result in rectangular
form. Valid only at the end of an
expression. Not valid if the result is real.

6: conjugate conj(

Returns the conjugate of a complex
number.

7:real real(
Returns the real part of a complex
number.

8: imaginary imag(
Returns the imaginary (nonreal) part of a
complex number.

Examples (set mode to RAD)

Polar angle 5 (2nd] [complex]

céharacter: 2

n
Sez 5i
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Polar angle: [complex] anglegTrdiy
angle( ® 3[4 0. 927295218
Magnitude: | [clear] [2nd] [complex] 3 | ¢THdin "
abs( @3[ . 4
»rzZ0 IH4i e -
b arzesne
[complex] 4
» a+bi 52 v a+hi 5
5 2nd] [complex] : '
3 20
[complex] 5
Conjugate: coni(5-6i) 561
COI’]J( [complex] 6
5063
Re?“ real(s-6i3 5
real( [complex] 7
5(-]6(=
Errors

When the calculator detects an error, it returns an error
message with the type of error. The following list includes
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some of the errors that you may encounter.

To correct the error, note the error type and determine the
cause of the error. If you cannot recognize the error, refer to
the following list.

Press to clear the error message. The previous screen
is displayed with the cursor at or near the error location.
Correct the expression.

The following list includes some of the errors that you may
encounter.

0O<area<1— This error is returned when you input an invalid
value for area invNormal.

ARGUMENT — This error is returned if:

+ afunction does not have the correct number of arguments.
+ the lower limitis greater than the upper limit.

+ eitherindex value is complex.

BREAK — You pressed the [on] key to stop evaluation of an
expression.

CHANGE MODE to DEC — Base n mode: This error is
displayed if the mode is not DEC and you press [num-solv],
[poly-solv], [sys-solv], [expr-eval], , [matrix], [vector], or
[convert] .

COMPLEX — If you use a complex number incorrectly in an
operation or in memory you will get the COMPLEX error.
DATA TYPE — You entered a value or variable that is the
wrong data type.

+ Forafunction (including implied multiplication) or an
instruction, you entered an argument that is an invalid data
type, such as a complex number where a real number is
required.

* You attempted to store an incorrect data type, such as a
matrix, to a list.

* Input to the complex conversions is real.
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* You attempted to execute a complex number in an area
that is not allowed.

DIM MISMATCH — You get this error if:

+ you attempt to store a data type with a dimension not
allowed in the storing data type.

+ you attempt a matrix or vector of incorrect dimension for the
operation.

DIVIDE BY 0 — This error is returned when:

+ you attempt to divide by 0.

* instatistics, n=1.

DOMAIN — You specified an argument to a function outside

the valid range. For example:

* Forxyy: x=0o0ry<0and xis notan odd integer.

+ Fory*: yand x=0; y<0and xis not an integer.

+ Foryx:x<0.

+ ForLOGorLN: x<0.

+ For TAN: x=90°,-90°, 270°,-270°, 450°, etc., and
equivalent for radian mode.

« ForSIN"orcos™: |x> 1.

+ FornCrornPr: norrare notintegers > 0.

+ Forx!: xis notan integer between 0 and 69.

EQUATION LENGTH ERROR — An entry exceeds the digit

limits (80 for stat entries or 47 for constant entries); for

example, combining an entry with a constant that exceeds the

[imit.

Exponent must be Integer — This error is returned if the

exponent is not an integer.

FORMULA — The formula does not contain a list name (L1,
L2, or L3), or the formula for a list contains its own list name.
For example, a formula for L1 contains L1.

FRQ DOMAIN — FRQ value (in 1-Var and 2-Var stats) < 0.
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Highest Degree coefficient cannot be zero — This error is
displayed if a in a Polynomial solver calculation is pre-
populated with zero, or if the you set a to zero and you move
the cursor to the next input line.

Infinite Solutions — The equation entered in the System of
linear equations solver has an infinite number of solutions.

Input must be Real — This error is displayed if a variable pre-
populates with a non-real number where a real number is
required and you move the cursor just past that line. The
cursor is returned to the incorrect line and you must change
the input.

Input must be non-negative integer — This error is
displayed when an invalid value is input for x and nin the
DISTR menus.

INVALID EQUATION — This error is returned when:

+ The calculation contains too many pending operations
(more than 23). If using the Stored operation feature (op),
you attempted to enter more than four levels of nested
functions using fractions, square roots, exponents with #,
\7?, ex, and 10X.

* You press on a blank equation or an equation with
only numbers.

Invalid Data Type — In an editor, you entered a type that is
not allowed, such as a complex number, matrix, or vector, as
an element in the stat list editor, matrix editor and vector
editor.

Invalid domain — The Numeric equation solver did not detect
asign change.

INVALID FUNCTION — An invalid function is entered in the
function definition in Function table.

Max Iterations Change guess — The Numeric equation
solver has exceeded the maximum number of permitted
iterations. Change the initial guess or check the equation.
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Mean mu>0 — An invalid value is input for the mean
(mean = mu) in poissonpdf or poissoncdf.

No sign change Change guess — The Numeric equation
solver did not detect a sign change.

No Solution Found — The equation entered in System of
linear equations solver has no solution.

Number of trials 0<n<41 — Number of trials is limited to
0<n<41 for binomialpdf and binomialcdf.

OP NOT DEFINED — The Operation [op] is not defined.

OVERFLOW — You attempted to enter, or you calculated a
number that is beyond the range of the calculator.
Probability 0<p<1— You input an invalid value for a
probability in DISTR.

sigma>0 sigma Real — This error is returned when an invalid

value is input for sigma in the DISTR menus.

SINGULAR MAT — This error is displayed when:

+ Asingular matrix (determinant = 0) is not valid as the
argument for A-1.

+ The SinReg instruction or a polynomial regression
generated a singular matrix (determinant = 0) because it
could not find a solution, or a solution does not exist.

STAT — You attempted to calculate 1-var or 2-var stats with

no defined data points, or attempted to calculate 2-var stats

when the data lists are not of equal length.

SYNTAX — The command contains a syntax error: entering

more than 23 pending operations or 8 pending values; or

having misplaced functions, arguments, parentheses, or
commas. If using (8], try using (] and the appropriate
parentheses.

TOL NOT MET — You requested a tolerance to which the

algorithm cannot return an accurate result.
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TOO COMPLEX — If you use too many levels of MathPrint™
complexity in a calculation, the TOO COMPLEX error is
displayed (this error is not referring to complex numbers).
LOW BATTERY — Replace the battery.

Note: This message displays briefly and then disappears.
Pressing does not clear this message.

Battery information

Battery precautions
+ Do not leave batteries within the reach of children.

+ Do not mix new and used batteries. Do not mix brands (or
types within brands) of batteries.

+ Do not mix rechargeable and non-rechargeable batteries.

+ Install batteries according to polarity (+ and -) diagrams.

+ Do not place non-rechargeable batteries in a battery
recharger.

+ Properly dispose of used batteries immediately.

+ Do notincinerate or dismantle batteries.

+ Seek Medical Advice immediately if a cell or battery has
been swallowed. (In the USA, contact the National Capital
Poison Center at 1-800-222-1222.)

Battery disposal

Do not mutilate, puncture, or dispose of batteries in fire. The
batteries can burst or explode, releasing hazardous
chemicals. Discard used batteries according to local
regulations.

How to remove or replace the battery

The TI-36X Pro calculator uses one 3 volt CR2032 lithium
battery.

Remove the protective cover and turn the calculator face

downwards.

+ With a small screwdriver, remove the screws from the back
of the case.
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+ From the bottom, carefully separate the front from the back.
Be careful not to damage any of the internal parts.
+ With a small screwdriver (if required), remove the battery.

+ Toreplace the battery, check the polarity (+ and -) and slide
in a new battery. Press firmly to snap the new battery into
place.

Important: When replacing the battery, avoid any contact
with the other components of the calculator.

Dispose of the dead battery immediately and in accordance
with local regulations.

Per CA Regulation 22 CCR 67384.4, the following applies to
the button cell battery in this unit:

Perchlorate Material - Special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate

In case of difficulty

Review instructions to be certain calculations were performed
properly.

Check the battery to ensure that it is fresh and properly
installed.

Change the battery when:

. does not turn the unit on, or
+ The screen goes blank, or

* You get unexpected results.
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Texas Instruments Support and Service

Contact Tl Support
education.ti.com/ti-cares
Select your country for technical and other support resources.

Service and Warranty Information
education.ti.com/warranty

Select your country for information about the length and terms
of the warranty or about product service.

Limited Warranty. This warranty does not affect your statutory
rights.

Texas Instruments Incorporated
12500 TI Blvd.

Dallas, TX 75243

FCC Statement

Note: This device has been tested and found to comply with
the limits for a Class B digital device, pursuant to Part 15 of the
FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential
installation. This device generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that
interference will not occur in a particular installation.

If this device does cause harmful interference to radio or

television reception, which can be determined by turning the

device off and on, the user is encouraged to try to correct the

interference by one or more of the following measures:

+ Reorient or relocate the receiving antenna.

+ Increase the separation between the device and receiver.

+ Connect the device into an outlet on a circuit different from
that to which the receiver is connected.

+ Consult the dealer or an experienced radio/TV technician
for help.
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+ Modifications not expressly approved by the manufacturer
could void the user’s authority to operate the device under
FCC rules.

FCC Caution: This device complies with part 15 of the FCC
Rules. Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2) this
device must accept any interference received, including
interference that may cause undesired operation.

Canada Declaration

This Class B digital apparatus meets all requirements of the
Canadian Interference- Causing Equipment Regulations.
CAN ICES-3(B)/NMB-3(B)
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