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DESCRIPTION

Features and Functions

| s |

— % prer—y— T ——
Battery Replacement K o
Your calculator uses two alkaline batteries: AA size, 1.5V, wt =1

Installation is as shown :

Electronic ON and OFF switch with Automatic Power Down (APD). The calculator turns
itself off completely after typically about 20 minutes of non-use. This feature can increase
the life of each battery by up to 50%.

AOS(*) - Algebraic method of entry allows you to enter mathematical sequences in the
same order that they are algebraically stated.

Constant Memory(*) holds numbers in user memory even while the calculator is turned off.
Inverse function indicator tells you when the “'inverse’* key has been pressed.

Over 5000 hours of operation can normally be obtained from a new set of batteries.

51 Calculator Functions.

Accuracy - The internal calculating capacity is 11 digits even though only 8 can !;a
displayed.

* Trademark of Texas Instruments



HOW TO USE YOUR CALCULATOR

The following pages describe how to use your calculator
in arithmetic calculations, and give instructions on how
to use each of the keys illustrated in the drawing
opposite.

It is always good practice to find out how to use your calculator first by working with easy
numbers. This allows you to check the calculation in your head. Every time you need to use an
unfamiliar key you should experiment with questions to which you already know the answer.
Thus the examples which we provide may seem rather trivial.

However, once you are confident with the way the calculator works you can go on to use more
complicated numbers. So try the exercises we suggest first; if you want more easy examples
you can think some up yourself. Then you can try some harder calculations. There are some at
the back of the book if you want some suggestions.

The following instructions are intended for the beginner. If you want to know more about how
the calculator works, some additional information is included on page 27. This additional section
discusses accuracy and precedence, as well as describing the operations more fully.

Constant Memory

When the calculator is turned off and then back on, the display and all pending operations and
operands are cleared. However, the user memory is left intact, because of the Constant
Memory(*) feature.

* Trademark of Texas Instruments



Display

In adqition to battery condition and numerical information, the display provides indication of
negative number, decimal point, overflow, underflow, angular mode, memory, error and inverse

function mode. Numbers as large as 8 digits (7 to the right of the decimal) can be entered. All
digit keys pressed after the 8th are ignored.

Any negative number displays a minus sign immediately to the left of the mantissa.

Inverse Function Indicator.

When the key is pressed, the ‘‘INV'’ indicator is displayed. This is to tell you that the
inverse function mode has been selected, to help keep track of your calculation.

Automatic Power Down (Battery Saver)

Electronic control (as opposed to switch control) of ON and OFF, allows the calculator to
minimise power consumption by displaying a number for only a limited length of time. The
benefit is a substantial increase in the operating life of your batteries. If not interrupted for a
period of about 20 minutes the calculator automatically turns itself off.



SIMPLE CALCULATIONS
fowrg) This key turns the calculator on and clears the display. It is also used if a mistake is
made when keying in a number.

It is good practice to press TWICE before the start of each new problem to clear
the calculator of any unfinished business.

(oFF) This key turns off the calculator.
(0]-[87] To enter a number, press the digit keys reading from left to right. If a decimal point is
needed, press [+ ]; it will only appear on the display when another digit is entered.
For example, to enter 32.72, press (3 ] (2 | (] (7] (2]
32.72|is now indicated on the display.
[+ This key changes the sign of the number currently on display.
How to 1t is also used to enter a negative number.

cs:iI;:‘nga Example: Enter —32.72.
Pressing (3] (2] («] (7] (2 &~ displays ~32.72
Note that the number must be entered first. Then you make it negative by changing
sign.

(=] This key completes any preceding operation, such as +, —, x and +. See below.

=) This key enters the number T displaying 3.1415927

This key, together with (=], adds two numbers.

Hg;" to  Example: Find 3 + 4.

c Pressing (3 (%) (&) (=), displays
Notice that the calculation is keyed just as it is read, from left to right.
This is a feature of the TI-30 D.

=] This key together with (=] subtracts one number from another.

H°b“: t0  Example: Find 3 — 4.

subtract pressing (37 (=) () (=) displays

1) This key together with (= multiplies two numbers.
How to Example: Find 3 x 4.

multiply Pressing (3] (X7 (4] (=] displays r——jl



=) This key together with (=] divides one number by another.
:;’:’;:0 Example: Find 3 + 4.
i Pressing (3 (3] (4] (=] displays

I WATCH OUT: If you try to divide by O. the calculator displays
- Try finding (i) 4 +2
GRS b o SRS

2
W 4x2
e S x|

Error| When is displayed, no further calculation is possible until b is pressed.
The entire calculation to date is lost.

%] This key expresses a percentage as a decimal.
How to  Example: 3% means .3 or 0.03 and
find 100

percen- Pressing (3] (%] displays

s (%] can be used to add, subtract, multiply or divide the number currently displayed by
a given percentage. This allows quick calculation for discount, VAT, etc.

Example: Find 10% of 20.
Pressing () (0) OO (D (0J (%] (=) displays [ 2]
Example: Find 20 + 10%
Pressing (2] (0] (3] (O] (@] (%] (=] displays 200
In general when (%] is pressed after (], (=], (X or (£, a percentage is added,
subtracted, multiplied or divided.
Appropriate key sequences are
= adds n% to the number displayed
=) E subtracts n% from the number displayed
n

(%) (=)
xX] ‘ multiplies the number displayed by n%
=) divides the number displayed by n%
Try finding (i) 20% of 100
(i) 0.3% of 200
i) £30 + 15%



MORE COMPLICATED CALCULATIONS

(0] [O] Brackets are used in mathematics to indicate a subcalculation, a calculation which
How to  must first be evaluated before the rest of the calculation can be completed. (For
cope with example, in 2 x (3 + 2) you must first work out 3 + 2 before you can multiply by

ex- 2 to get 10.) The TI-30 D is already equipped with brackets so that you can key a
pressions calculation just as it is written. Closing with a right bracket completes the calculation
in begun by the corresponding left bracket.
brackets Example: Find (5 x 7)

Pressing () (8] (XJ (7J (0 displays [ RARE N

The right bracket [ ] acts like (= on all operations after the preceding left bracket
.

Example: Find 1 + (6 x 7)

Pressing (10 (&) (D) (8 (X0 (73 (1) %) displays [ 36]

After pressing (1] [+ the calculator displays o7 Tl mol
Then () (8] (X) (7 (1) displays

Pressing (=] completes the calculation, giving
Try finding (i) (2 + 3) it &

(i) 3 = (2 + 3) CUator=

(i) 1 + (2 + (3 + 4)

Implied It is conventional when writing down arithmetic expressions to intgrpret 1 + 6 x 7 as
Brackets meaning 1 + (5 x 7). In other words, multiplication (and division) have implied brackets.

The TI-30 D also follows this convention.
Example: Find 1 + 5 x 7
Pressing (1] (+) (8 (XJ (7) (=) displays
The-TI-30 D has treated this calculation as though there were brackets around 5 x 7.
Division is given similar precedence.
Example: Find 2 — 8 + 4.
Pressing (2 (=) (8] (£ (&3] (=] displays bmsivnden. |
The TI-30 D treats this calculation as though there were brackets around 8 + 4.
Try finding (i) 2 + (4 x 3)
ws-@XW’ | [T W

9



How to
perform
longer
calcula-
tions

Pending
opera-
tions

(iii) 6 — (8 + 4)
Now try doing these examples again without using brackets.

In a sequence of only addition and subtraction there is no need to use brackets.
The calculation is keyed just as it is read, from left to right.
Example: Find 2 - 3 + 4 - 65 + 6 - 7.
Pressing(2) = ) W L = E O = =)

displays [ -3
The calculation is performed step by step. Each [+ ] or [=] completes the
previous step.

Pressing (2] (=] (3) displays [or 5 possive i)
Pressing (2] (=) (#) (a) (=) displays[ 3] and soon.

Similarly a sequence of only multiplication and division is also performed step by step,
reading from left to right.
Example: Find 3 +4 x 8+ 2 x 5 x 4. 2
Pressing 3) (D O O (3 @M X E X A =)
displays
Each [X] or (¥ ] completes the previous step.
Pressing (3] [(¥) (4] (X)) displays
Pressing (3 () () (XJ) (8] (¥ displays[ 6] andsoon.
WATCH OUT. _6‘_3-7 needs brackets, since this is really 5 + (6 x 4).

However, sequences which mix (=] with (X] or involve pending operations.
The section on implied brackets indicates that the TI-30 D computes 1 + 5 x 7 as
you might expect. The multiplication is done first. [+ is held pending until the
multiplication is completed.

Similarly, in evaluating 2 — 8 + 4, (=] is held pending while the division is carried
out first. In all sequences involving +, —, x, +, and (=] are held pending whilst
the sequence of (X ] and [+ is in process.

See also the section on Pending Operations in the Additional Information Section.

10



xJ

How to
perform

Repeated

Opera-
tions

Example: Find 1 + 6+ 9 x 15 — 2.
Pressing (1) () (80 (33 (30 (00 (3 (8 (=) (20 (= displays [ 9]

The sequence is keyed just as it is written, from left to right. Notice what is displayed at
each stage.

Pressing Displays

&8 Peredrd Sgis: |

= § T VL is held pending

unles) 6 + 9 is evaluated and (] is still held pending
B[ B =) [ 11 (3 is completed

@D fepisys 8

This key allows the addition, subtraction, multiplication or division of several different
numbers by a fixed number.

Example: Multiply 6, 4, 8 and 10 by 2.

Pressing (2] (X) (X ) displays [ 2]

This sequence identifies the constant multiplier 2. Consequent multiplication of
numbers by this constant multiplier is illustrated by the examples below.

Pressing (8 (=) Displays
=
& WA
nlu iy

In general (=] displays the number multiplied by 2.

Similarly, pressing (2 ) [ k] indicates that 2 is a constant adder; (2 ] (=] [k
indicates that 2 is to be subtracted from each number. (2 ] [¥] (K] indicates that 2
is a constant divider; the sequence [Number| (=) now divides that number by 2.

Note that (2] (3] (4] (=] displays
whereas (2] (¥) (X) (&) (=) displays [ 2]

11



Try dividing each of the following numbers by 10. You will first need to identify 10 as
a constant divisor: press (1] (0] (£] (x].
(i) 20

(i) 400
(i) 4.7

(%] can also be used together with [¥*]. This allows you to find the xth powers of
various numbers.

For example, pressing (3] (7] (k] prepares the calculator to compute the cube of
the number entered.

Thus (3 (=) displays (=3
(4 (=] displays (3=
and so on.

Similarly, (X together with (INv] [¥¥] allows you to find the xth root of various
numbers.

For more details on how to use (¥*] see the section on (¥*] under ‘"How To Use The
Special Function Keys''.

Clearing the calculator or pressing any arithmetic operation (i.e. +, —, %, +) cancels
the constant that is stored.

N2



SPECIAL FUNCTION KEYS

(x7]

How to
find
Squares

These function keys do not interfere with the calculation in process. They replace the
value currently on display with its function value.

Thus FUNCTION keys can be used at any stage of a calculation.
(Notice that the display is blank for a short time as the calculator computes the result.
DO NOT PRESS the next key until the function value is displayed.)

The action of each key is described in detail below.

This key squares the number currently on display, so to find the square of a given
number you must first enter that number.

Example: Find 22.
Pressing (2] [X7) displays -l TR T
There is no need to press (= .

After pressing [(2 ] the calculator displays |:2_| and (X?] now replaces 2
with 22 (=4).

Now try pressing (2] [X?) (x?] (x?] to get 4, 16, 256 in succession.

(X%) can be used at any stage in a calculation.
Example: Find 5 + 22 — 6.

Pressing (8] (%) (2] (%7 (=) (&) (=] displays RN )

After pressing (2] the calculator displays
and (X7] replaces 2 with 2? (=4) without affecting the rest of the calculation.
Example: Find (5 + 2)* — 6.

Pressing (1) (8 (2) (1) (& (=) (&) (=) displays
Try finding () 42

(i) 3+42+7

) 3+ ap 47

13



How to
find
Square
Roots

(&)
How to
find
Recipro-
cals

This key finds the positive square root of the number currently on display, so to find
the square root of a given number, you must first enter that number.

Example: Find /7.

Pressing (4] [VX] displays el |

There is no need to press (= .

After pressing (4] the calculator displays [ 4] and (V&) replaces 4
with V&(=2).

Continual pressing of (V] displays a succession of square roots 2, 1.41423136,
1.1892071...

[¥¥] can be used at any stage of a calculation.

Example: Find 5 + V& — 2.

Pressing (5 (o) (@) (=] (2] (=] displays s N iy B
After pressing (4] the calculator displays|[ 4| and [¥Z] replaces 4

with V& (= 2) without affecting the rest of the calculation.
Example: Find V5 + 4 — 6.
Pressing (8 () (A1) (5) () (=0 (&) (B displays [ -3]
After pressing the first (=] the calculator displays [ 9] and (VX replaces
9 with V3(=3).
This example may, of course be written V' (5 + 4) — 2 and cm:ectEvaluatgd_ using
brackets instead of the (= key. Viz: (] (8] (+] (4] (1] /F) 2] =).
WATCH QUT. If you try to find the square root of a negative number, the calculator
displays | Error|, '
Try finding () VT8 [ =175 nvd}

i) 3+ yTE+2 == 8= %)

i) VI - 2 o ooy
This key finds the reciprocal of the number currently on display, so to find the
reciprocal of a given number you must first enter that number.
Example: Find -é—
Pressing (6 ) (% displays [ 0.2]. There is no need to press (= |.
After pressing (6 the calculator displays [ 5] and (%] replaces 5
with £-(=0.2).
Repeated pressing of (% alternately gives 0.2, 5, 0.2, 5... (¥ can be used at any
stage of a calculation.

14



(nv] n
Fixing
the
number
of
decimal

places

Example: Find 3 + -%- + 1.
Pressing (1) () (6] (1) (=) displays
After pressing (6] the calculator displays and (%] replaces 5

with 1 {=0.2) without affecting the rest of the calculation.
Example: Find s + 1.

Pressing (3 (8] (=) (&) (&) (1) (=) displays

After pressing the first (=, the calculator displays and replaces 8 with %—
{=0.125).

WATCH OUT. If you try to find the reciprocal of O the calculator displays [ Error .

Try finding: (i) %‘
PR R
i) gy o+

(inv) can be used in conjunction with any of the function keys written in blue. In these
cases (W] selects the inverse of the function (i.e. it ‘‘undoes’ the function).

Two keys have dual purposes. In these cases (IN] selects the second function marked
on the key. (These special cases are (Exc)/(N!] and [0RG); they are explained.in more
detail under the appropriate heading.)

The function W] n allows you to select the number of displayed digits after the
decimal point. To do this you need to press (W] n where n is from O to 7 and
represents the number of decimal places. The calculator rounds the displayed results
to the number of places selected, while keeping the internal accuracy of 11 digits.
[Inv] n can be used also to fix the number of decimal digits in scientific notation.

If the calculator is in the normal display format and the calculated result exceeds
+99999999 or is below + 00000001, the display automatically converts to
scientific notation.

To reset the calculator to normal display format, press [inv) O, (iNv] 8, (INv] 9 or turn
the calculator OFF and then ON.

16



(log ] This key finds the common log (or log to base 10) of the number currently on display,
How to so to find the log of a given number you must first enter that number.
find Example: Find Log;2
f:g“;m"“ Pressing (2] (oa) displays
There is no need to press (= .
After pressing (2 ] the calculator displays [ 2|
and [Joa] replaces 2 with logyg2 (=0.30103).
(g ] can be used at any stage of a calculation.
Example: Find log 94 + logyp2 — logqo8.
Pressing (3 (2) (es) (=) (&) (ea) (=) displays[ O]
Throughout the calculation [lea] replaces each number with its log to base 10.
WATCH OUT. Occasionally when expecting a zero result you may find a result such
eg |091°2 L ‘09107 ~t |Dg1014 =0 =1. -10
This is — 1 x 100 in scientific notation and whilst not exactly O is very small. This
happens due to rounding of functions such as log, sin etc. See also “‘Additional
Information’’ on page 27.

WATCH OUT. If you try to find the log of a negative number or zero the calculator
displays [ Error|

Try finding () logio7 0.845098
(i) logiol2 x 7) = logio7
(iii) Iog102 + 1091014 = !09104 0.845098

l WATCH OUT. One of the traditional operations with logs has been to assist with

- complicated multiplication and division using tables to obtain the logs/antilogs. This
has required a special convention for handling logs of numbers between O — 1 .
These are expressed as the log of a number between 1 — 10 (which is positive) and
a negative power of 10 to correct the position of the decimal point.
Example: log 0.7 = 7.845098 = —1 + .845098 = —0.154902

log 0.02 = 2.30103 = -2 + .30103 = - 1.69897

Your TI-30 D calculator will not use this convention but will express the logarithm
correctly as a negative number.

16



(inv] [ieg ] This combination of keys "‘undoes’’ the log function. It replaces the number currently
How to on display with its antilog, so to find the antilog of a given number you must first
find

Antilogs
{or 10%)

[z

enter that number.

Example: Find the antilog of 2 {or 102).
(This means, find the number x where logigx = 2)

Pressing (2] (W] (ioa] displays
There is no need to press [= ). After (2 ] the calculator displays

and (Inv] [Jeg] replaces 2 with antilog of 2 (= 100).

WATCH OUT. (o ) (iNV) (o] displays ko otidl
After pressing the first the calculator displays 0.4771213

But if you enter 0.4771213 and press [IN] [1oa] to find the antilog, the calculator
displays 3.0000003|,

This is because log ;03 is actually stored as 0.47712125468 but only 8 digits are
displayed. See also “ACCURACY’  on page 27.

Try finding: (i) the antilog of 3
(i) the antilog of —0.613 0.2437811

WATCH OUT. If you want to check this in your old log tables you must convert
—0.613 to 1.387 since the convention in log tables is to keep the decimal portion of
the log positive and adjust the decimal point of the antilog by using the +ve or —ve
whole number prefix.

eglog 0.02 = —1.69897
log 0.002 = -2.69897

This key finds the natural log (or log to base e) of the number currently on display, so

to find the natural log of a given number you must first enter that number.

Example: Find log,3.

Pressing (3] [inx) displays , There is no need to press (= ].

[inx| can be used at any stage of a calculation.

Example: Find log,2 + log,3 - log,6.

Pressing (2 (inx) (#] (3] [inx) (=) (&) (inx) (=) displays [ 0]

Throughout the calculation [inx] replaces each number with its log to base e.

WATCH OUT. If you try to find the log of a negative number or zero, the calculator

displays ,

(conventionally) 2 30103
fconventionally) 3.30103

17



Try finding (i) log,7 1.9459101
i 10,05
(iii) 1 + log,0.5 0.3068528

[nv] [inx] This combination of keys “‘undoes’’ the natural log function. It replaces the number, x,

How to
find e*

How to
find
Powers

currently on display with e*. So to find e* for a given number x you must first enter
the number x.
Example: Find e2

Pressing (2] (W] (inx] displays . There is no need to press (= .

After pressing (2] the calculator displays (2] and (INV] (inx) replaces 2 with e2
(= 7.3890561) without affecting the rest of the calculation.

Example: Find e!3 + 2} 4+ 1

Pressing (3] (#] (2] (=] (W] [inx) (1] (=] displays 149.41316

After pressing the first (=] the calculator displays [ 5 _] and (INv] [inx] replaces 5 with
e® (= 148.41316)

Try finding: (i) e [ 54.59815]
(i) @= 01
i) 3 + =01 3.9048374

This key evaluates powers of positive numbers. Unlike the other function keys (¥*]
does require the use of (= ].

Example: Find 23,

Pressing (2] (%) (3) (=] displays [ 8]. In general (%) finds the xth
power of the number y.
The key sequence is [number| (¥%] [ power | (=]

Multiplication and division have inbuilt precedence over addition and subtraction.

For example, to evaluate 1 + 5 x 7 you need only key (1] X3 =]
to get .Tha additipn is held pending while the calculator treats

the calculation as though there were brackets around (5 x 7). In the same way

y* has inbuilt precedence over addition, subtraction, multiplication and division.
These operations are held pending while the power is evaluated. Again the
intermediate result is not displayed but the calculator treats the calculation as though
there were brackets around the power.

18



Example: Find 1 + 23,
Pressing (1) (+) (2] (%) (3) (=) displays [ 9]
At no stage of the calculation does the calculator display 23 (=8). However it treats

the calculation as though there were brackets around 23 and evaluates this first
before adding 1.

WATCH OUT. If you try to find the power of a negative number fe.g. (- 2)3), using
(3%) the calculator displays [Error .

But you CAN still calculate powers of negative numbers if you use some mathematical
reasoning. It depends on whether the power is odd or even. Remember that, if m is

any odd number (—a)™ = - (a™), and if m is any even number (—a)m = am,
Try finding: () 33

W13
R R
[inv] [(¥*) This combination of keys finds the positive xth root of a positive number. It too
How to requires the use of (=].
find Example: Find 38 (or 81/3).
Roots  pressing (8) (wv) (J¥) (3) (=) displays [ 2]
In general (INnv] [¥F] is used in the same ways as [¥X].

| WATCH OUT. If you try to find the root of a negative number the calculator displays
. :

Try finding: () Y16
Gy (27)'%3 il e 1
i) 1+ (2713 bl siine e ol

(inv] [nT] This is a dual purpose key. [INV] [nl] selects the second function, n!
How t0  Example: Find 5! (5!= 5 x 4 x 3 x 2 x 1).

find 5 s
Factorials' "e55ing (5 (W] [nl) displays AT 1
There is no need to press (= .
TLEE W !

(i) 41 [ 24]
I WATCH OUT. n must be an integer, 1 < n< 69. 0! is defined as 1 and this will be
- displayed by the calculator. Any other values of n will cause to be displayed.
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TRIGONOMETRIC FUNCTIONS

[oRg)
How to
change
the
Angular
Mode

The following keys work on the assumption that the number entered is an ANGLE
measured in degrees, radians or grads (where 90 degrees = 75 radians = 100 grads).
The TI-30 D works in each of these thtee modes.  When you first switch the calculator
on it assumes that angles are measured in degrees. This is the normal operating mode and
‘‘DEG'’ appears in the display.

changes the operating mode of the calculator. When you first switch the calculator

on, it is in the degree mode and displays [m (ﬂ
Thus it assumes that any angles are measured in degrees. If you now press [DRaG) the
calculator displays K s ﬂ

(There is no need to press [=J). This indicates that the calculator is now operating in
radian mode and assumes that any angles are measured in radians.

Pressing [DRG] a second time displays

This indicates that the calculator is now operating in the grad mode and assumes angles
are measured in grads.

Pressing DRG] a third time returns the calculator to degree mode.

You can change the mode at any time, even after you have entered an angle.

Note that [DRG] does not actually convert angles from degrees to radians, it just changes
the way the calculator ‘‘thinks’’ of angles. When finding sines, cosines and tangents, it is
important to ensure that the calculator is in the appropriate mode.

Note when the calculator is in the degree mode, angles are indicated in decimals not

degrees, minutes and seconds. Thus you must use the degrees and decimals of
degrees format to enter an angle (not degrees, minutes and seconds).
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(inv] [oRG) In fact [DRG) is a dual purpose key, and [INV] converts angle measurement from

How to
convert
from
Degrees
to
Radians

(sin]
How to
find
Sines

degrees to radians (and vice versa).
Example: Convert 30° to radians.
Pressing (3] (0] (In] [bRg) displays '3,-3,235938|
There is no need to press (= ].
The display also indicates that the calculator is now operating in radian mode. Any
angles are now assumed to be measured in radians.
Thus [Inv] converts the angle currently on display and changes the mode.
Pressing (INV] DRa) a second time converts the angle to grads, and changes the mode
to grads.
Example: Convert 1 radian to degrees.
Pressing (0RG) (1] (nv] DRG] (iNv] [oAG] . 57.29578

or (1) bRa) (W) ©Ra) (V) Bag) P2V Lot
To ensure that the calculator thinks of **1'* as 1 radian it must be operating in radian
mode.

Pressing [INV] DRG] the first time converts to grads.
Pressing [INv] (DRG] a second time converts to degrees.
Thus 1 radian = 57.29578 degrees.

Try (i}  converting 100° to radians 1,7453293
(i) converting T radians to degrees o 180
(use T key)

{iii) converting /4 radians to degrees
liv) converting 45° to radians 0.7853982| = W4

[sin] finds the sine of the number currently on display. You must first ensure that the
calculator is operating in the right mode.

Example: Find sin 30°.

Pressing (o] [sin] displays

There is no need to press [= .

Since the normal operating mode is degrees, this is quite straightforward; the
calculator automatically assumes that angles are mcasured in degrees. If the angle is
measured in radians you must change the mode accordingly.

Example: Find sin 1 (i.e. 1 radian).

You must ensure that the calculator is in radian mode.

Pressing (1] (sin] .
or ©Ag) (1) [wm) disPlays
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(nv] (#n] This combination of keys finds sin~' or arcsin (giving the angle between — 90° and

Howto +90°).

fs'f'd_.' Example: Find sin—1 0.5 (or arc sin 0.5).

a:z Sinor Pressing (0] (=] (8] (inv] (#n] displays [m 30| (i.e.sin"10.5 = 30°)
Since the normal operating mode is degrees, unless you change the mode specifically,
(v} (#in] computes the angle in degrees. You can change the mode at any time and
then [INv] (sin] will give the result in radians.

le.g. (0] (=] (8] bAg) (V) (sin) displays 0,5235988

i.e.sin-10.5 = 0.6235988 radians. it
| WATCH OUT. If you try to find sin~— of a number bigger than 1 or less than — 1, the
- calculator displays

finds the cosine of the number currently on display. Again you must ensure that
How to the calculator is operating in the appropriate mode.

find Example: Find cos 60°. s

Cosines Pressing [ & ] [0 ] [cos] displays | oea 0.5] .There is no need to press (= ].
If the angle is measured in radians you must change the mode accordingly.
Example: Find cos 1 (i.e. 1 radian).
First ensure that the calculator is in radian mode.

Pressing (1) (na): (o] 1yt ' 0,5403023)
or A (1)

(inv) This combination of keys finds cos~ (or arc cos) giving the angle between
How to 0° and 180°.

g“d_1 Example: Find cos—' 0.5.
08 . O Pressing (0) (=) (8] (W) (35 displays |oea 90

arc Cos
and : 10471976
pressing (0] (=) (5] [bra) [inv] (o8] displays R4D

{i.,e.cos~ 1 0.6 = 60° = 1.0471976 radians.)

I WATCH OUT. If you try to find cos ! of a number bigger than 1 or less than -1 the
¥ calculator displays [_Error ].

[tan] [an] finds the tangent of the number currently on display. Again you must ensure that
How to the calculator is operating in the appropriate mode.

find Example: Find tan 45°,

Aungecs Pressing (4] (8] (wan) displays . There is no need to press (=].
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If the angle is measured in radians, you must change the mode accordingly.
Example: Find tan 1 (i.e. 1 radian).

Pressing L1) ©R9) (=)
C3) (ian) displays i 40

WATCH OUT. If you try to find tan 90° the calculator displays [ Error_|.

(inv] [tan] This combination of keys finds tan~! (or arc tan) giving the angle between

How to
find
Tan-1

{arc Tan)

-90° and +90°,
Example: Find tan-1 1.
Pressing (1] (inv] (wn] displays Mg 45
and pressing (1) (V] (tan] displays 0.7853982
{i.,e. tan- 11 = 45° = 0.7853982 radians.)

Try finding:

(i) (a) sin 60° i 0.8660254
(b)  cos 2 (radians) __T.WB_
(¢)  tan 3 (radians) ' 0,1425465

(if) (a) sin-1 1 (degrees) L 90
(b)  cos-: 1 (degrees) YVoerm
(¢)  tan-:5 (radians) [ 1.3734008

[sin], (cos] and [mn] (and their inverses) can be used at any stage of a calculation,
since they replace the value currently on display with its function value.

Example: Find 3 x tan 45°.

Pressing (3] (X (&) (6 () (=) displays

Example: Find 2 + cos -g :

Pressing (20 (3) (1) (7] (+J (3] (1) ©R9) (&%) (=) displays [ ., 4|
In addition you can change the mode at any stage of the calculation before
pressing [cos |,

Thus Bra (2] () (0 () (D) (3] (1) (%) (=) £ o M
(2) bag (3] C0) () (3 (30 O0) (=) (=) all display | 4
@EmOTDEHED D= =

Note that you must insert brackets around /3.
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PRECEDENCE

Fl

Standard algebraic rules for the combination of operations have been programmed into
the calculator. These algebraic rules assign priorities or precedence to various
mathematical operations.
For example: multiplication has precedence over addition.

Thus 1 + 5 x 7 is evaluated to give 36.

The complete list of priorities for interpreting expressions is:

1. Special functions (trigonometric, logarithmic, square, square root and reciprocal).
2. Exponentation (y*). Roots (¥/y).
3. Multiplication. Division.

4. Addition. Subtraction.

5. Equals.

Functions in 1 have precedence over those in 2. Both these categories have
precedence over the operations under 3 and so on.

This inbuilt precedence means that many calculations can be keyed in just as they are

written.

Example: 4 + 52 x 7 + 3 x sin 30°c0s 60° = 3.2413203.

Pressing:

(8] (x7
0O

(53} k)
G103

(3 (@) &) ()
(&3 (07 (coe)

3

Display

25

0.16

3
05
0.5
52415200

Comments

(4+) is stored.

(52) is evaluated immediately.

(4+52) is evaluated because x is same
priority as +.

(4+52x 7) is evaluated and + is stored
since x is higher priority than +.

(3 x) stored.

Sin 30° is evaluated immediately; y* stored.
Cos 60° is evaluated immediately.

This completes all operations: sin 30 °cos 60°

is evaluated, then 3 x sin 30°¢9%60° which
is added to 1.12.

Thus, by entering the expression just as it is written the calculator correctly interprets
this as: {(4 + 52) x 7) + (3 x sin 30°cos 80%) This enables you to perform
complicated calculations directly on the keyboard. When you have a special case
where this hierarchy of interpretation does not give you the results you require, use
parentheses to clarify the mathematical expression for the calculator.
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SCIENTIFIC NOTATION

1

(3

(ee] (=)
How to
convert
from
decimal
form to
scientific
notation

() (e8)
How to
convert
scientific
notation
to
decimal
form

To enter very large or very small numbers you must use scientific notation. To enter a
number in scientific notation the number must first be written as a number between 1
and 10 multiplied by a power of 10.

Example: 123 = 1.23 x 10%

Pressing (1] (] (2] (3] (] (2] displays 123 02
The number is entered in scientific notation.

Pressing [EE ] together with any operating key (e.g. (+] (=] (X] [(£]or [=]
converts the number currently on display to scientific notation.

Example: Convert 123 to scientific notation.

Entering (1) (2] (3] displays
Pressing (1] (2] (3] (€] displays 123 00

Pressing (1) (20 (3] () (3 or (1) (20 (3) (@) (=) etc.
displays [__1.23  02]
i.e. 123 = 1.23 x 10

Note that [EE] [#<] changes the sign of the exponent.

Example: Pressing (3 ) (8] (&= [(2] displays
This has entered 3 x 102 or 0.03.

Once the calculator is working in scientific notation, it will convert all numbers
subsequently entered into scientific notation until directed otherwise.

Example: Find 12 + 17 - 13.

Pressing (1) (2 (&) (+) displays [1.2______ 01]
Pressing (] (2J (&) (3] () () (=] (1 (3] (=] displays | 1.6 01

The calculator automatically converts 17 and 13 to scientific notation before adding
or subtracting. &

Pressing fonic) directs the calculator to input numbers in decimal form again.

Pressing (INV] [EE] converts the number on display from scientific notation to decimal
form.

Example: Pressing (1] [(27) (3] (€] (=] displays 1.23 02
The number on display is now in scientific notation.

Pressing (Inv] (EE] displays | ———123]

WATCH OUT. If the exponent is larger than 7 or smaller than — 7 the calculator
cannot display the number in decimal form.
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HOW TO USE THE MEMORY

(sT0]
How to
Store in
Memory
[ReL)
How to
Recall
from
Memory

Your TI-30 D has a "'Constant Memory'’ that stores a number even when the
calculator is turned off. The memory can be used at any time without affecting a
calculation.

This key stores in the memory a copy of the number currently on display, without
removing it from the display. Any number previously stored is now lost.

This key recalls to the display a copy on the number stored in the memory as if it had
just been keyed in. The number is still stored in the memory.

(8T0) Pressing one of these combinations of keys clears the memory. Because the TI-30 D

or

has a constant memory, the memory is not automatically cleared when you switch

(o] the calculator off. It is good practice to clear the memory before commencing a new

!

calculation.

This key adds the number currently on display to the number stored in the memory.
The result is then stored in the memory, replacing the previous number.

WATCH OUT. Before starting a calculation involving BUM| make sure that you have

cleared the memory.

Example: Find 12 + 22 + 37 + 42,

First press fonic) (8T0] to clear the memory. _

Then pressing (1] (X?) Bum (2] (x?) Bum (3] [X7) (4] [x7) suM [reL]
displays

There is no need to press since adds the number to the number already stored

in the memory, then stores the total.

This key swaps the number currently on display with the number stored in the memory.
It does not affect the calculation in process.

Example:

Pressing (8 ) (sT0] displays[ 5] and stores 5 in the memory.
Pressing (X¥) displays[ 25, 5 is still stored in the memory.
Pressing [(exc| displays ]:] 25 is now stored in the memory.
This is illustrated by pressing [RcL] which displays| 25|,
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However,[ 25]is now stored in the memory and is also on display.

So pressing [Ex¢] just displays |j| again.

ADDITIONAL INFORMATION

ACCURACY
Number Display
The result of each calculation is actually stored as an 11 digit number, although at
most B digits are displayed. The 8th digit is rounded up or down according to the 9th
digit. Only if the 9th digit is 5 or greater is the Bth digit rounded up. At most 7 digits
may follow a decimal point. 11 digit numbers can be entered into the calculator
although this is a two-stage process.
Only B digits can be entered at one time. To enter an 11 digit number, use two steps.
For example, to enter 8765.4321999, write it as

8765 + 0.4321999

Pressing 8765 0.4321999 (=] displays
showing the effect of rounding.
Notice that 1111.9999 + .00009 is displayed as 1112 showing the combined
effects of rounding and suppressing insignificant zeros.
Tis in fact stored correct to 11 digits.
Pressing [ displays
To see the hidden digits subtract 3.141 and multiply by 10000.
Press (™) (=) 3.141( J [X]J 10000 displays

Thus Tis stored as 3.1415926536.
Similarly to see the hidden digits of any number on display, subtract the first 4
significant figures and multiply by 10000.
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Scientific Notation

When entering a number in scientific notation the display is limited to five significant
figures although 11 significant figures may be entered. The display is not rounded.
However after a calculation the display is normally rounded.

Example: Enter 1.2345678 x 108,
Pressing 1.2345678 (E€] (8] displays 1.2345 08

To check that the remaining digits are present but invisible, continue by pressing:
(=] 1.2345 (€] (8] (=] which displays 6.78 03

This indicates that the remaining digits are indeed stored.

In fact, the calculator stores 11 significant figures. Such numbers need to be entered
like other 11 digit numbers.

Example: Enter 1.2345678912 x 108 (=123456789.12).

Pressing 1.2345678 (&€ (8 ) displays 1.2345 08

then pressing [+ 9.12 (=] displays 1.2346 08

Again this illustrates rounding of the 9th digit in the mantissa. Notice that if a number
is entered using a function key (such as log), conversion to scientific notation
preserves only 8 significant figures.

Notice that the last two digits on the right of the display are used to indicate the
exponent of 10. Additional digits can be added after pressing [EE) but only the /ast
two numbers pressed are retained as the exponent.

Note that although it is possible to enter 11 digits in scientific notation many
functions only give 8 significant digits in scientific notation. Thus it is better in most
cases to restrict working to an 8 digit mantissa in scientific notation although the
arithmetic keys +, —, x, = do work with all 11 digits.,

Truncation using the sequence (& (inv] (&

If (E€]) is immediately followed by (i) (€€) normal display format is restored but any
digits not appearing in the display before the first (€€ key press are dropped from the
internal register at the end of the sequence.

e.g. Wis stored as 3.1415926536 and is recalled as such when [T | is pressed. But
it is displayed as 3.1415927. However after [€e | [inv! [E€ | the calculator holds just
3.1415927. You can try this for yourself using the example on page 27 in ‘'Number
Display” by inserting the (€€ (Inv] [€€) sequence before trying,to recall the hidden
digits.
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ERRORS

Error Display

The display shows whenever the number involved exceeds the limits of the
calculator.

fon'el must be pressed to release the display. All pending operations are lost and you
must begin the calculation again.

Correcting Mistakes

If an incorrect NUMBER entry is made, pressing onid clears the incorrect number and
restores the calculation to its state before you made the mistake. You can simply
enter the correct number and continue the calculation.

Pressing owd twice clears all calculations, including errors. In this case the calculation
must be restarted completely. If you press the wrong function key just press the
correct one prior to entering the next number (operand).

Rounding Errors

The higher mathematical functions use iterative calculations. The cumulative error
from these calculations in most cases is maintained beyond the 8 digit display so that
no inaccuracy is displayed. Most calculations are accurate to + 1 in the Bth digit.

Exceptions are the tangent function, where it approaches undefined limits and y*
where y is within +10-6 of 1.

PENDING OPERATIONS

The TI-30 D can cope with up to 4 pending operations, with either explicit or implicit

brackets. If the calculator tries to store more than 4 such operations it gives an error

indication.

Example: Evaluate 1 + (2 + (3 + (4 + 5))).

Pressig(D () (O @D X OO EOOOEOOOO OO E
displays

Each [+ acts as a pending operation.

However, if you try to evaluate 1 + (2 + (3 + (4 + (6 + 6)))

Pressing [(1] (EE (N (G G BEE D (1 (8] (¥ displays

The last is now the 5th pending operation.

Example: Evaluate 1 + 2 x 311 + 1),

Pressing (1] (+] (2] [X] oL ) (1] (] (=] displays
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However, if you try to evaluate 1 + 2 x 31 +1x2),

Pressing (1) O™ oal (37 [(X] displays

The final [X]] is the 5th pending operation.

What the keys actually do

Error

While the mathematical intention of the keys is clear from the markings, the actual
effect is worth studying in order to make efficient use of your TI-30 D, and to avoid

surprises,

The TI-30 D works with two numbers at one time, but it holds five numbers ready
for pending calculations as well as a memory controlled by the user. How these

pending numbers are held is best illustrated
by an example.

Schematic diagram of TI-30 D showing
display, memory and hidden pending
operation registers.

30

x = register

HIDDEN

Pending D
4 b
c ST o —]




To calculate 1 + 2 x 300 + 1

[(1] enters 1 into the display. x:]
Notice that the number is volatile, in | _ - L Lo
the sense that pressing (2 ] changes

+ as the current pending operations.

the number from 1 to 12. El
enters 1 into the top y register (y;) and Y1|:| D
remains volatile. YE[: D

(2] entets 2 into the display, where it Y2
(X') dominates or precedes +, so implicit
brackets are used. In other words ‘“S
is pushed into the second pending | Y e ee——— ey

moved down into register y, and 2
replaces it in the y, register.

Pressing (3 ] [*] (] (1] (#) continues
to push numbers and operations down the y X

register and the pending operations until all = \—— " —
register are full. Pressing [ (] completes all

pending operations since the last pressing of
(1], while pressing (=] completes all Y1 :j

operation and [ X] replaces it as
the current pending operation. 1 is

pending operations.

Note that after keying in a number which is still volatile, pressing [ ] nullifies the
displayed number so that further keyed numbers replace what is displayed. Pressing
lonig) replaces the displayed number by O. In both cases, all pending operations remain
pending.
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SERVICE INFORMATION

In Case of Difficulty

1. If the digits fail to appear on the display (when calculations are not in progress), check

for improperly inserted or discharged battreries. See Battery replacement instructions.

2.  If the calculator fails to turn off when (0FF] is pressed, remove the battery compartment
cover and momentarily interrupt power to the calculator. Then, check for normal operation.

3. Review operating instructions to be certain that calculations were performed correctly.

4. When batteries are inserted into the calculator and the display does not reset to zero on

pressing on/d, press (OFF] then on/d to reset the display and prepare the calculator for your
use.

If none of the above procedures corrects the difficulty, please consult your Tl supplier.

User Suggestions

Because of the number of suggestions which come to Texas Instruments from many sources,
containing both new and old ideas, Texas Instruments will consider such suggestions only if
they are freely given to Texas Instruments. It is the policy of Texas Instruments to refuse to
receive any suggestions in confidence. Therefore, if you wish us to review any calculator key
sequence which you have developed, please include the following in your letter:
“‘All of the information forwarded herewith is presented to Texas
Instruments on a non-confidential, non-obligatory basis: no relationship,
confidential or otherwise expressed or impliedly, is established with Texas
Instruments by this presentation. Texas Instruments may use, copyright,

distribute, publish, reproduce, or dispose of the information in any way
without compensation to me."’
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CONVERSION FACTORS

English to Metric

To Find

microns
centimetres
metres
metres
kilometres
grams
kilograms
litres

litres
millilitres (cc)

sq. centimetres

sq. metres
sq. metres
millilitres (cc)
cu. metres
cu. metres

Boldface numbers are exact

Multiply

mils

inches

feet

yards

miles

ounces
pounds
gallons (U.S.)
gallons (Imp.)
fl. ounces
sq. inches
sq. feet

sq. yards

cu. inches
cu. feet

cu. yards

Temperature Conversions

9

O o 2 [0
F 5{CI+32

5

g = 2 g0
c 9( 32)

33

By

25.4
2.54
0.3048
0.9144
1.609344
28.349523
4.5359237 x 101
3.7854118
4.546090
29.573530
6.4516
9.290304 x 102
8.3612736 x 101
16.387064
2.8316847 x 102
7.6455486 x 10!

; others are rounded.



ONE-YEAR WARRANTY

In case of b or di ge, please It your
local Texas Instruments relailer.

1. The terms and conditions ut out heremunder shall not apply
where you have purchased this calcul ty from
Texas Instruments Ltd. in which case the conditions of sale of

Texas Instruments Ltd, shall apply.

2. This electronic calculator (including charger if applicable) from
Texas Instruments is warranted to the original purchaser for a
period of one (1} year from the ongmal purchase data under
normal use and service - ag or
workmanship. For those calcul designed to i
batteries, this warranty does not cover damage resulting from any
battery leakage. Batteries delivered with calculators are for
demonstration purposes only.

This warranty is void if : the calculator has been damaged by
or ble use, negl proper service or l}ther
causes not arising out of def in ial or work

During the above one-year period, the calculator or its de\‘ectws
parts will be repaired, adjusted and/or replaced with a
reconditioned model of equivalent quality, {"'RECONDITIONED")
at manufacturer's option without charge to the purchaser when
the calculator is returned, by way of the dealer to Texas
Instruments with proof-of-purchase date. UNITS RETURNED
WITHOUT PROOF-OF-PURCHASE DATE WILL BE REPAIRED AT
THE SERVICE RATES IN EFFECT AT THE TIME OF RETURN.
In the event of repl 1t with a reconditioned model, the

t unit will i the warranty of the original
calculator product or 90 days, whichever is longer.
THIS CONDITION 2 SHALL NOT AFFECT THE STATUTORY
RIGHTS OF A CONSUMER AS DEFINED IN THE CONSUMER
TRANSACTIONS (RESTRICTIONS ON STATEMENTS) ORDER
1976 (AS AMENDED).

3. Save as expressly provided in Condition 2, Texas Instruments
shall be under no liability of wh kind, h caused
whether or not due to the negligence or wilful default of Texas
Instruments or its servants or agents arising out of or in
connection with this calculator provided that nothing contained in
this condition 3 shall exclude or restrict :

I} Any liability of Texas Instruments for death or personal injury
g from the negli of Texas Instruments or its
servants or agents; or
{1} Any liability of Texas Instruments for loss or damage arising
from this calculator proving defective while in consumer use
{within the meaning of Sec. 5 (2] (A) Unfair Contract Terms
Act. 1977) and Iting from the negligence of Texas

Instruments or its servants or agents,
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log (303 + 10'*) = 2.5130959

o (1]
E1EIE
[ G0 T30 (8] (nv] (eg )
3
[log |
sin (0.3012 z)-'o" 182" = 10626654
MODE : Rad
(0FF] lowic) [oAG) (1)
e R unlsnse)
=]
el
[#in]
=] !
[inv] o) (v’ (oRG (1] (8 [+
(2] (] A=
Jarclan 9.72 + ;IES.:‘ S5 = 91905773 deg.
MODE : Deg
78] () 7 (2] (inv] [an]
MEE]
(= (87 [ (87 [inv) [sin]
a3

tanh 299 = 0.9949551
[ERjEn e BEBES

(2=

(V] [inx] [8T0] (=
EE=E)
(7] (red] 3]
G1=

=~

2.5

foe. it

0.8112271
o.8112271

.q II

I‘.‘.V...

e
88
g

0.0185525 |

i

44037

| B

sllg
£z
HE
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sinh-186.213 = 5.1500018
OOEOEOmME
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