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" The success and prosperity of our company will be assured only 
if we offer our customers superior products that fill real needs and 
provide lasting value, and that are supported by a wide variety of 
useful services, both before and after sale." 

Statement of Corporate Objectives. 
Hewlett-Packard Company 

When Messrs. Hewlett and Packard founded our company in 1939, 
we offered one superior product, an audio oscillator. Today, we 
offer more than 3,000 quality products, designed and built for 
some of the world's most discerning customers. 

Since we introduced our first pocket calculator in 1972, we've sold 
over 700,000 world-wide. Their owners include Nobel laureates, 
astronauts, mountain climbers, businessmen, doctors, students, 
and housewives. 

Each of our pocket calculators is precision crafted and designed 
to solve the problems its owner can expect to encounter through­
out a working lifetime. 

HP calculators fill real needs. And they provide lasting value. 
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HP·21 Functions and Keyboard Index 

ON Power 
switch (page 8). 

CEG !lAD Selects 
degrees or radians 
for trigonometric 
functions (page 44). 

121 Computes 
reciprocal of number 
in display (page 39). 

yX Raises number 
in Y-registerto power 
of number in display 
(page SO). 

m:m Gives 
sine, cosme, or 
tangent of nu mber in 
display (page 43) 

SIN~ ~ TAN-I Gives 
arc slOe. arc cosine. 
or arc tangent of 
number in display 
(page 43). 

l Press before 
function key to select 
function printed in 
blue on slanted key 
face (page 9). 

B Interchange 
Exchanges contents 
of displayed X­
register with the 
contents of the Y­
register (page 37). 

· R Rectangular 
coordinate con­
version. Converts 
polar magnitude and 
angle in X and Y 
registers to 
rectangular x and y 
coordinates 
(page 46). 

Rolls down 
contents of stack 
for viewing In display 
(page 26). 

. P Polar coordinate 
conversion. Con­
verts x, y rectangular 
coordinates placed 
in X and Y registers 
to polar magnitude 
and angle (page 46). 

III Natural antilog 
Raisese(2.718 .) 
to power of value in 
display (page 48). 

IN aturallogarithm. 
Computes natural 
logarithm (base e, 
2.718 ... )ofvaluein 
display (page 48). 

Elm Stores displayed 
number in manual 
storage register 
(page 41). 

lOG Common 
logarithm. Computes 
common logarithm 
(base 10) of displayed 
number (page 49) 

1m Recall. Copies 
stored number from 
manual storage 
register Into display 
(page 41). 

lOX Common anti­
logarithm. Raises 10 
to the power of the 
number in the dis­
play (page 49). 

Copies 
number in displayed 
X-register Into Y­
register (page 10). 

em Changes sign of 
displayed number 
and/or exponent of 
ten (page 8). 

IY Computes 
square root of 
displayed number 
(page 39). 

Enter exponent. 
Tells display that the 
next numbers keyed 
in are powers of 10 
(page 21). 

"If Displays value of 
pi (3.14 .) 
(page 40). 

rm Clearx. 
Replaces number in 
displayed X-register 
with 0 (page 8). 

CUI Clear. Replaces 
a numbers In the 
automatic memory 
stack (including the 
displayed X-register) 
with O's (page 29). 

Arithmetic 
operations (page 1 0). 

M-,...M_M­

Storage arithmetic. 
Operation performed 
upon number in 
manual storage 
register by number 
in display (page 42). 

DSP isplay. Selects 
fixed decimal point 
or scientific display 
notation (page 17). 





Getting Started 
Introduction 
Congratulations! 

Your HP-21 is another professional-quality pocket instrument 
from the Hewlett-Packard line of calculators-calculators 
whose durability , small size, and ease of operation have made 
them the choice for use by climbers on the frigid crags of Mt. 
Everest and astronauts orbiting the vast depths of space , as well 
as doctors , engineers , sc ientists, and other people who require 
instant , accurate answers to complex and highly technical 
problems . You ' re in good company with HP! 

This handbook has been designed to help you get the most from 
your HP-21 and in its pages you' ll find a reference guide to 
every basic o peration your calculator can perform. 

But HP hopes that you' ll use this book as more than a reference. 
The secret to getting the most from your HP-21 lies in the 
amount of confidence you have in your calculator. And you'll 
build this confidence and learn the calculator's functions most 
quickly by sitting down with your H P-21 and working through 
this handbook page by page. 

Even if you've used other pocket calculators, you' ll want to 
take a good , ha rd look at this handbook. Your HP-21 has 
unique features which make complex problem solving easy. 
When you see the simple power of the HP system, you ' ll be­
come an apostle just as have some half-million H P owners 
before you . 

So get to know your HP-21 . It's easy! 

Power On 
Your HP-21 is shipped fully assembled, including a battery . 
You can run the calculator on battery power alone or you can 
connect the battery charger and use the calculator while the 
battery is charging. If you want to use the calculator on battery 
power only, charge the battery for 6 hours first. Whether you 
operate from batteries or from the charger, the batteries must 
be in the calculator. 

7 



8 Getting Started 

To begin, slide the On-Orr switch to 0 N. Press a rew keys at 
random and watch the display lights change. You can't hurt 
the HP-21. 

_Key 
Now you're ready to work through a few simple problems. 
First, clear any numbers now in the display by pressing theE 
(clear x) key. This returns the display to l 0.00 I. 
Your HP-21 has a keyboard and a display. The display is used 
to show you numbers. The keyboard: 

• is used to key numbers into the calculator. 
• is used to tell the calculator to perform operations upon 

those numbers. 

Keying In Numbers 
Key in a number by pressing the number keys in sequence,just 
as though you were writing on a piece of paper. The decimal 
point must be keyed in if it is part of the number. For example: 

Key in 148_84 
by pressing the keys 
[j]ill~8~ill 

The resultant number 148.84 is seen in the display. 

If you make a mistake when keying in a number, clear the entire 
number string by pressing E . Then key in the correct number. 

Keying In Negative Numbers 
To enter a negative number , key in the number , then press rmm 
(change sign). The number, preceded by a minus (-) s ign , will 
appear on the display. For example: 

Press Display 

IiIlEI 1-148.84 

To change the sign of a negative or positive number on the 
display , press rmm . For example, to change the sign of the 
-148.84 now in the display: 

Press Display 

IiIlEI 1148.84 
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Operations 
Most function keys cont rol two functions. One of the functions 
is written on the top of the key, while the other is written in blue 
on the slanted face of the key . 

• To select the function wr itten on the top face of the key, 
press the key . 

• To select the function written in blue on the slanted face of 
the key: 

I. First press the blue shift key oncc. 
2. Then press the function key. 

In spi te of the dozens of functions available on the HP-2 1 key­
board , you will find the calculator simple to operate us ing a 
single all-encompassing rule: Wile" yotl press a fUI/Cliol! key, 
the calculator immediately executes the func1ioll IVrilfen Oil 
Ij,m key . 

Pressing a function key tells the calculator to imme­
diately perform that function . 

--------------~ 

For example. to calculate the square root of the 148.84 now in 
the calculator. merely: 

Press Display 

_ [KJ 112.20 Square root of 148.84. 

~ is a one·number function. All function keys operate upon 
either one number or two numbers at a time. No [tOle/ion key 
operates upon more than two IIumbers af ollce. 

Function keys always work with either one number or 
two numbers. 

One-Number Functions 
To use one-number functions: 

1. Key in the number. 
2. Press the function key (or press the blue shift key, then the 

function key). 
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For example, to use the one-number function _ key, you key 
in the x-number and press the function. To calculate 114, key in 
4 (the x-number) and press the III key. 

Example : Calculate 114: 

Press 

4 

I'll 

Display 

1 4. 

1 0.25 

Now try these other one-number function problems. Remem­
ber, first key in the number, then press the function: 

25 

'>/2500 

10' 

'>/"'"32""'0""4 '"'I 00"'" 

0.04 

50.00 

100000.00 

1790.00 

log 12.5892541 I LI.:..:1 • .:.10=--__ 

Two-Number Functions 

(Use the 0 key.) 

Two-number functions are functions that must have two num­
bers present in order for the operation to be performed. For 
example, you cannot add, subtract, multiply , or divide unless 
there are two numbers present in the calculator,so[!]B~and 
B are examples of two-number function keys. 
Two-number functions work the same way as one-number 
functions-that is, the operation occurs when the function key 
is pressed. Therefore, both numbers must be in the calculator 
before the function key is pressed. To place two numbers into 
the calculator and perform an operation: 

I . Key in the first number. 
2. Press mm:::mJ to separate the first number from the second. 
3. Key in the second number. 
4. Press the function key to perform the o peration. 
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For example, you add 12 and 3 by pressing: 

12 The first number . 

Imim 
3 

Separates the first numbe r from the second. 
The second number. 

[!] The function. 

The answer, 115.00 I, is displayed. 

Other arithmetic function s a re pe rformed the same way: 

To perform Press Display 

12 - 3 121mim3 B 19.00 
12 x 3 121mim 3 0 :=1 3:;:;6~.0"'0=~ 
12 .,. 3 12mDm 3l!J 14.00 '--'-'------' 

The~key is a lso a two-number operation. It is used to raise 
numbers to powers, a nd you can use it in the same s imple way 
that you use every other two-number function key: 

I . Key in the first number. 
2. Press mDm to se parate the first from the second . 
3. Key in the second number (power). 
4. Perform the operation (press.IEJ ). 

When working with any function ke y (including [1:] ), you 

should remember that the displayed number is always desig­
nated b y x on the function keys. 

The number displayed is always x. 

Thus, to calculate 36 : 

Press 

3 

mDm 
6 

. IEJ 

Display 

13. 

13.00 

16. 
1729.00 

6 is now designa ted b y x. 

The answer. 
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Now try the following problems using the IE] key, keeping in 
mind the simple rules for two-number function s: 

16' ( 16 to the 4th power) ~ 165536.00 

81 ' (81 squared) ~ 16561.00 

225·' (square root of 225) ~ LI1:,:5:,::.0"'0'---_--' 

2" (2 to the 16th power) ~ 165536.00 

Chain Calculations 

(IE] also performs 
this as a one-num­
ber function.) 

The speed and simplicity of operation of the H P-21 become 
most apparent during chain calculations . Even during the 
longest of calculations, you still work with only one or two 
numbers at a time-the unique Hewlett-Packard automatic 
memory stores intermediate results until you need them, then 
inserts them into the calculation. The process of working 
through a problem is as natural as it would be if you were work­
ing it out w ith pencil and paper, but the calculator takes care 
of the hard part. 

For example , solve (12 + 3) x 7. 

If you were working the problem wit h a pencil and paper, you 
would first calculate the intermediate result of( 12 + 3) .... 

15' 
~x 7 ~ 

.... and then you would multiply the intermediate result by 7. 

J5' 
~x 7 

You work through the problem exactly the same way with the 
H P-21, never working with more than two numbers at a time. 
You solve for the intermediate result first. . 

Press 

12 

rmmD 
3 

B 

(12 + 3) 
Display 

112.00 

1 15.00 
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... and then solve fOri he final answer. You don't need to press 
ImImJ to sto.-e the intermediate result-the HP-2 1 stores it 
automatically when you key in the next number. To continue . .. 

Press Display 

7 LI "'7.'---__ -'1 The intermediate result from the pre­
ceding operation is automatically 
stored when yOll key in this number. 

1105.00 I Pressing the function key gives you 
the final answer. 

Now try these problems. Notice that you only have to press 
ImImJ to insert the first pair of numbers into the calculator­
each subsequent operation is performed using a new number 
and an automatically stored intermediate result . 

To solve: 
(2 + 3) 
- 1-0-

(16 - 4) x 3 

14 + 7 + 3 - 2 
4 

Press: 
2 

miim 
3 
[!] 
10 
[!] 

16 

miim 
4 

B 
3 
o 
14 

mam 
7 
[!] 
3 
[!] 
2 
B 
4 
[!] 

10.50 

136.00 

1 5.50 
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Problems that are even more complicated can be solved in the 
same simple manner, using the automatic storage of inter­
mediate results. For example , to solve (2 + 3) x (4 + 5) with a 
pencil and paper, you would: 

(2 + 3) x (4 + 5) 

First solve for the cor T 
of these parentheses ....... and then for these parentheses 

. and then you would multiply the two 
intermediate answers logel her. 

You work through the problem the same way with the HP-21, 
except that you don't have to write down intermediate answers 
-the H P-21 remembers them for you. 

First add 2 and 3: 

Procedure Press Display 

!) 
(~ I 3j x (4 + 5) 21m1m3G 15.00 

Then add 4 and 5: 

Procedure Press Display 

l> 'I 
19.00 ~x (4 I 5~ 41m1m 5G 

Then multiply the intermediate answers together for the final 
answer: 

Procedure Press Display 

5" "I 
(2 I 3) x~ 1 45.00 

Notice that you didn't need to write down the intermediate 
answers from inside the parentheses before you multiplied­
the HP-21 automatically stored the intermediate results for you 
and brought them out when it was time to multiply. 
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Now try these pro blems. Remember to work through them as 
you would with a pencil and paper . but don ' t worry about inter­
mediate answe rs-they' re remembered a utomatica ll y by the 
calculator. 

Problems 

(2 x 3) + (4 x 5) = 1L.:2..:.6..:..o-'-0_---' 

(14 + 12) x (18 - 12) 

(9 7) 1 78.00 

( 
V 16.3805 x 5 ) 

= 1181.00 
.05 

[( 17 - 12) x 4] + (10 - 5) = c.:14::.:.0::..0_---' 

'11(2 + 3) x (4 + 5) + '11(6 + 7) x (8 + 9) 

A Word about the HP-21 

1 21.57 

Now that you' ve learned how to use the calculator to solve 
complicated problems, you can full y apprecia te the benefits o f 
the Hewlett-Packard logic system. With this sys tem . you enter 
numbers using a parenthesis-free unambiguous method called 
RPN (Reverse Polish Notation). 

It is thi s un ique sys tem that gives you a ll these calculating 
advantages: 

• You never lVork with more Ihall 111'0 "limbers at a lime. The 
HP-21 cuts problems down to size instead of making them 
more complex. 

• Pressing a/unction key immediately executes the f Ull ction. 
You work naturally through complicated problems, with 
fewer keystrokes and less time spent. 

• i ll1ermediate results appellr as tlley lire clI/c:ulllted. There 
are no " hidden" calculations , and you can check each 
step as you go. 

• IlIlermediate results are automaficallv stored. You don't 
have to write down long jnte rmed i at~ answers when yo u 
work a problem. 
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• Intermediate answers reappear automatically. You don ' t 
have to remember where they are and then summon them . 

• You CO" calculate in the same order you do wi th 
pencil and paper. You don't have to think the problem 
th rough ahead of time. 

The HP system takes a few minutes to learn. But you' ll be 
ampl y rewarded by the ease with which the H P-2 1 solves the 
longest and most complex equat ions. With HP, the investment 
of a few moments of learning yie lds a lifetime of mathematical 
bli ss. 



Controlling the Display 

In the H P-21, numbers in the display normally appear rounded 
to only two decimal places. For example, the fixed constant 'TT, 

which is aCflllllly used in the calculator as 3. 141592654 , nor­
mally appears in the display a513.14 I (unless you tell the 
calculator to show you the number rounded to a greater or 
lesser number of decimal places). 
Although a number is normally shown to only two decimal 
places, the HP-21 always computes internally us ing 10 digits of 
each number. For example, when you compute 2 x 3, you see 
the answer to only two decimal places: 

Press Display 

16.00 

However, inside the calculator all numbers have 10 digits . So 
the calculator actually calculates using full IO-digit numbers: 

2.000000000 1m1m 3.0000000000 

yields an answer that is actually carried to 10 digits: 

I 6.000000000 

You see onlyT---t 
these digits. . . but these digits 

are also present. 

Display Key 
The ~ (display) key allows you to control only the manner 
in which a number is disp layed. The number itse lf is not altered 
by thelospl key . 

Using thelDSPlkey , you can choose either of two ways to display 
a number; fixed decimal point notation or scientific notation. 
No matter what notation you choose, these rounding options 
affect the display only- the H P-2 I always calculates internally 
with the entire number. 

17 



18 Controlling the Display 

Fixed Decimal Point Display 

A 
Sign 

10~Digit Number 

,--'A'-_ ...... 

A 
Decimal point 

Fixed Decimal Point 
Display 

Fixed decimal point display is selected by pressing ~ 8 
followed by the appropriate number key to specify the number 
of decimal places (0-9) to which the display is to be rounded. 
Fixed point display allows answers to be shown with the same 
number of places after the decimal point. The number begins 
at the left side of the display and includes trailing zeros within 
the setting selected. When the calculator is turned OFF, then 
ON . it a lways returns back to fixed point notation with the 
display rounded to two decimal places. 

Press Display 

(Turn the calcu-
lator OFF. 
then ON.) 10.00 

123.4567 mmm 1123.46 Display is rounded off to 2 
decimal places. Internally, 
however , the number main-
ta ins its original value to 
10 digits. 

~D4 1123.4567 

~D6 1123.456700 I 
~D 2 1123.46 I Normal fix 2 display . 
~D O 1 123. I 
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Scientific Display 

8-Dlglt Number "--,,A __ Exponent o f 1 0 

Sign Exponent of 10 Sign 

(This means - 1.2345678 x 10- 23) Scientific Notation 
Display 

Scientific notation display is usefu l when you are working with 
large or very small numbers and allows all answers to be dis­
played with a specific number of digits after the decimal point. 
It is selected by pressing l!!@followed by the appropriate 
number key to specify the number of decimal places to which 
the number is seen rounded . Again, the display is left-justified 
and includes trailing zeros within the selected setting. For 
example : 

Press Display 

(Turn Ihe cal-
culator OFF, 
then ON.) 0.00 

123.4567 mImD 123.46 

~2 1.23 02 Equals 1.23 x 10' . 

~4 1.2346 02 Equals 1.2346 x 10'. 

~7 1.2345670 02 Equals 1.2345670 x 10'. 

In scientific notation display, Ihe HP-21 shows only eight d igits 
plus the two-d igit exponent often. So even though you may try 
to carry the operation out farther, the calculator wi ll display a 
maximum of eight digits. For example, continuing the above 
operation results in no apparent change in the display: 

Press 

~8 

~9 

Display 

1 1.2345670 02 

1 1.2345670 02 

No change in display. 

No change in display . 
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In scientific notation display . the HP-21 contains a ten-digit 
number and a two-digit exponent of ten inside the calculator, 
even though it displays only out to seven digits after the decimal 
point. So although [Q@7. [Q@8. and IDSPI 9 may affect the 
rounding of the display, the calculator maintains full accuracy 
internally. 
For example . if yOll key in 1.()()()()()()()94 and specify full scien­
tific notation display (~ 7), the calculator rounds off to the 
seventh digit after the decimal point: 1.()()()()()()()94 

J. 
Calculator rounds to this digit in ~ 7. 

Press Display 
1.()()()()()()()94 "I ~1.-:-00=0'=0:COO:-:OC::94-:--' 
lospi 7 I 1.0000001 00 I 
In IDSP I 8 , the calculator rounds off to the eighth digit after the 
decimal point, but yOll see onl y out to seven digits after the 
decimal: 1.()()()()()()()94 

You see to here ... Jt .. but the calculator rounds to here 
in IDSPI8. 

Press Display 
lospi 8 "I "'1.700"'0"'0"-00'"'0"--'-00'1 

You can see that if you had keyed in 1.()()()()()()()95. [Q@8 would 
also have caused the seventh and final displayed digit to be 
rounded to a one (1). 

Automatic Display Switching 
The H P-21 features automatic overflow and underflow that 
switch the display to full sc ientific whenever the number is too 
large or too small for fixed decimal point display. For example, 
solve (.05)' : 
Press 

ID3 

[Q@ 8 2 

.05 miim 

.050 

Display 

I 0.0000000 00 

10.00 

10.05 

12.5000000 -{)3 

~ 7 from previous 
example . 
Normal fix 2 display. 
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Another way of displaying the answer would be I 0.0025 I, 
but in normal fix 2 display , you would have seen only 
I 0.00 I as the displayed part of the answer. So the 
display automat ica ll y switches to scient ific notation display 
to let you see the answer. 

The H P·21 also switches to scientific notation if the answer is 
too large for fixed decimal point display (> 1010). For example, 
solve 1582000 x 1842. 

Press Display 

1582000mmm 
1842 0 12914044000. 

Fixed decimal point 
display. 

The answer does not overflow, so it remains in fixed notation. 
However, solve 1582000 x 18420. 
Press Display 
1582000mmm 
184200 12.9140440 10 Scientific display. 

The number is too large for fixed decimal point display, so it is 
automatically displayed in scientific nOlation . 

Keying In Exponents of Ten 
You can key in numbers multiplied by powers often by press­
ing ID3 (el/ter exponent). For example , key in 15 .6 trillion 
(15.6 x 10"), and multiply it by 25 : 
Press Display 

15.6 1/5.6 

1m 1/5.6 00 

12 1/5.6 12 (This means 15.6 x IO'~) 

Now Press 

mmm 1/.5600000 13 

25 0 13.9000000 14 

You can save time when keying in exact powers of ten by 
pressing 1m and then pressing the desired power of ten . For 
example , key in 1 million (106 ) and divide by 52. 
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Press Display 

00 

6 06 

11000000.00 

52 G 119230.77 

You do not have to key in 
the number 1 before pressing 
ID3 when the number is an 
exact power of 10. 

Since you have not specified 
sc ientific notation, the an­
swer reverts to fixed point 
display when you press 
miim . 

To see your answer in scientific notation with six decimal places: 
Press Display 
~ 6 rI1:-.90:2:::37.07=7'---:0'"'4--' 

To key in negative exponents of ten , key in the number, press 
ID3 ' press B:EI to make the exponent negative , then key in the 
power of 10. For example, key in Planck' s constant (h)­
roughly, 6.625 x 10- 27 e rg sec.- and mUltiply it by 50. 

Press Display - 10.0000000 00 

~82 10.00 

6.625 m:I 16.625 00 

em 16.625 -00 

27 16.625 -27 

miim 16.625000 -27 

500 13.3125000 -25 Erg sec. 

Using the _key, you can key in numbers made up of IO-digit 
mantissas and two-d igit exponents of 10. However, when you 
use the ID3 key . the H P-21 displays each number as an eight-
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digit mantissa and a two-d igit exponent of 10. In a few cases, a 
number may have to be ahered slightl y in fo rm before yo u can 
key it in us ing the IDI key: 

• If you key in a number whose ma ntissa contains more tha n 
e ight digits to the left of the dec imal point , the ID3 key is 
overridden and does not operate. Begin again and key in 
the number in a form that displays the ma ntissa with eight 
digits or less to the left of the decimal point before pressing 
the lDl key. (Thus, 123456789.1 x 10" could be keyed in 
as 12345678.9 1 x 10".) 

• If you ke y in a number whose first s ignificant digit occurs 
ajler the first eight digits of the display, the lDl key should 
not be used. To key in the number correctly, begin again 
and place the numbe r in a form such tha t its first significant 
digit is o ne of the first e ight digit s of the display, then pro­
ceed using the ID3 ke y.(Thus, 0000.000025 x IO~~ must not 
be keyed in in that form. It could be keyed in as 0000.00025 
x IO~'" or as 0.000025 x 10:;:; . for example.) 

lDJ and[EJ 
Do not confuse the use of the 1D3( (' lifer expollellf ) key with 
the 0 ke y. DD is used to spec ify the power of ten by which a 
numbe r is multiplied.0 is used to ra ise a number to a power. 

For example. co mpute the cube of Avogadro' s numbe r: (6.02 x 
t ()23)3 . 

Press 

6.02 

IDI 23 

ImIm 
3 
_[EJ 

Display 

6.02 

6.02 23 

6.0200000 23 

3. 

2.1816721 71 2.1816721 x 10" is the 
cube of Avogadro 's 
number. 
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Overextended Calculation 
When the display would be greater than 9.9999999 x 10", the 
HP-2J displays all 9's to indicate that the problem has ex­
ceeded the calculator's abilities for display. For example, if 
you solve (I x 10") x (I x 10"), the HP-21 will di splay the 
answer. 

Press 
ID3 49 1mim 
ID3 500 

Display 

1 1.0000000 49 

11.0000000 99 

But if you attempt to multipl y the above result by 100, the 
H P-21 display indicates that it has overextended by showing 
you all 9's. 

Press 
100 0 

Display 

1 9.9999999 99 



How the HP-21 Works 

The Stack 
Automatic storage oJilllermediate results is the reason that the 
HP-21 slides so easily through the most complex equations. 
And the key to automat ic storage is the Hewlett-Packard auto­
matic memory stack. 

Initial Display 
When you first switc h the calculato r ON. the display shows 
I 0.00 I . This re presents the contents of the display, or 
"X-register. .. 

Basically. numbers are stored and manipulated in the machine 
" registers." Each number, no matter how simple (e.g., 0, I, 
or 5) or how co mple x (e.g., 3. 141592654 , -23.28362, or 
2.87148907 x 1()21) , occupies one enti re register. 

The displayed X-register, which is the only visible register, 
is one of four registers inside the calculator that are positioned 
to form the automatic memory stack. We labe l these registers 
X, Y, Z. and T. They are "stacked" one o n to p of the other 
with the displayed X-register on the bottom. When the calcu­
lator is switc hed ON , these four registers are cleared to 0.00. 

Name 
T - (top) 
Z 
y 

X 

Register 

~
.oo 

0.00 
0.00 
0.00 Always displayed. 

You can also place all D's in Ihe stack registers by press ing 
_ ICUl I. Do this now. 

25 
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When a number is ke yed in , its contents are written into the 
displayed X-register, and the other registers re main unchanged. 
For example , if you keyed in the number 3 14.32, your stack 
registers would look like this: 

Name Register 
T 0.00 
Z 0.00 
Y 0.00 
X 314.32 Display. 

Reviewing the Stack 
The _ (roll down) key let s you rev iew the e ntire stack con­
tents at any time. Each time you press the key, the slack 
content s shift downward one register. 

So the number as yo u've keyed it in wi ll be rotated around to the 

T-register by press ing 1mI. 
When you press the III key the stack contents are rotated 
from this ... to this: 

T 0.00 T 314.32 
Z 0.00 Z 0.00 
Y 0.00 Y 0.00 
X 314.32 Display. X 0.00 Display. 

Notice that the contents of the registers are shifted . The 
registers themselves ma intain their positions. The X-register 
is always displayed , so you can see I 0.00 I now. 

Pressing the III key again rotates the contents once more. 

Press lID again and the stack contents are shifted 
from this. . . . .. to this. 

T 314 .32 T 0.00 
Z 0.00 Z 314.32 
Y 0.00 Y 0.00 
X 0.00 Display. X 0.00 Display. 
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Press Ell twice more ... and the stack shifts ... 

. . . through this ... . . . back to the start again . 

T 0.00 1 T 0.00 
Z 0.00 Z 0.00 
Y 314.32 Y 0.00 
X 0.00 Display X 314.32 Display. 

Once again the number 314.32 is in the displayed X-register. 

Now that you know how the stack is rotated, you can use the 
IIiII key to review the contents of the stack at any time . Always 
reme mber, though, that it takes four presses of the III key to 
return the contents to their o riginal registers. 

Now ensure that the original number. 314.32, is again in the 
displayed X-register . In order to key in a second number, you 
must first tel) the calculator that you are finished writing the 
first number. 

Pressing the m key told the calculator that you were fini shed 
writ ing the number 314.32. and you could key in a new number 
right now. But in actual pract ice, as you a lready know , you use 
the om::m key to separate numbe rs. 

So to see how the om::m key normall y works, press BEl and 
then key the number 314.32 back into the X-register. Then press 
om::m to c hange the contents of the registers . 

from this: to this· 
T ro.oo T 0.00 
Z 0.00 Z 0.00 

Y 0.00 Y 314.32 

X 314.32 Display. X 314.32 Display. 

As you can see. the number in the displayed X-registe r is copied 
into Y. (The numbe rs in Y and Z have a lso been transferred to 
Z and T , respect ively, and the nu mber in T has been lost off the 
top of the stack. But this wi ll be more apparent whe n we have 
different numbers in all four registers .) 
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Immediately after pressing mmm, the X-register is prepared 
fora new number. And that new number writes overthe number 
in X. For example, key in the number 543.28 and the contents 
of the stack registers change . . 

from this' to this' 
T 0.00 T 0.00 
Z 0.00 Z 0.00 
Y 314.32 Y 314.32 
X 314.32 Display. X 543.28 Display. 

EEl replaces any number in the display with zero. Any new 
number then writes over the zero in X. 

Forexample, if you had meant to key in 689.4 instead of543.28, 
you would press B!3 now to change the stack ... 

from this' to this' 
T 0.00 T 0.00 
Z 0.00 Z 0.00 
Y 314.32 Y 314.32 
X 543.28 Display. X 0.00 Display. 

And then key in 689.4 to change the stack . .. 

from this' to this' 
T 0.00 T 0.00 
Z 0.00 Z 0.00 
Y 314.32 Y 314.32 
X 0.00 Display. X 689.4 Display. 

Notice that numbers in the stack do not move when a new num­
ber is keyed in immediately after pressing mmm or mD . (How­
ever, numbers in the stack do move upward when a new number 
is keyed in immediately after pressing lID .) 
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Clearing 
To clear the display only, press BEl . To clear the entire auto­
matic memory stack, including the displayed X-register (but 
not the manual storage register-more about that later), press 
_ [§]. (Not ice that it isn't necessary-although it may be' 
comforting-to clear the calculator when starting a new calcu­
lation.) To clear everything, illc:iuding the manual storage 
register, turn the HP-21 OFF, then ON, 

Arithmetic-How the Stack Does It 
In Hewlett-Packard calculators, arithmetic is performed by 
first positioning the numbers in the stack the same way you 
would on paper. For in stance, if you wanted to add 34 and 21 
you would write 34 on a piece of paper and then write 21 under­
neath it like this : 

34 
21 

and tilell you'd add like this: 

34 
+2 1 

55 

Numbers are positioned the same way in the HP-21. Here 's 
how it is done. (Clear the previo us number entry first by 
pressing liD .) 

Press Display 

34 134, 34 is keyed into X. 

mom 134.00 34 is copied into Y. 

21 1 21 , 21 writes over the 34 in X. 
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Now 34 and 21 are sitting vertically in the stack as shown 
below, so we can add. 

Press Display 

155.00 

T 0.00 
Z 0.00 
y 

X 
34.00 
21. Display. 

The answer. 

The simple old-fashioned math notation explains how to use 
your calculator. Both numbers are always positioned in the 
stack first; then the operation is executed when the key is 
pressed. There are no exceptions to this rule. 

Subtraction , multiplication, and division work the same way. 
In each case , the data must be in the proper position before the 
operation can be performed. 

To subtract 21 from 34: 

Press Display 

34 134. 

ImmD 134.00 

21 121. 

G 113.00 

To multiply 34 by 21: 

Press Display 

34 134. 

rmma 134.00 

21 121. 

0 I 714.00 

34 
- 21 

34 is keyed into X. 

34 is copied into Y. 

21 writes over the 34 in X. 

The answer. 

34 
x 21 

34 is keyed into X. 

34 is copied into Y. 

21 writes over the 34 in x. 
The answer. 



To divide 34 by 21: 

Press Display 
34 

Imim 
21 

G 

34. 

34.00 

21. 

1.62 

34 
2T 

Chain Arithmetic 
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34 is keyed into X. 

34 is copied into Y. 

21 writes over the 34 in X. 

The answer. 

You've already learned how to enter numbers into the calcu­
lator and perform calculations wi th them. In each case you 
first needed to position the numbers in the stack manuall y using 
the Imim key . However , the stack also performs many 
movements automaticall y. It' s these automatic movements 
that give it tremendous computing efficiency and ease of use , 
and it 's these movements that automatically store intermediate 
results . The stack automatically " lifts" every calculated 
number in the stack when a new number is keyed in because 
it knows when it completes a calculation that any new digits 
you key in are a part of a new number. Also , the stack auto­
matically "drops" when you perform an operation. For 
example, calculate 16 + 30 + II + 17 = ? 

Press 

16 

Note: Press . I CLA Ito insure that the stack initially 
contains all zeros. 

Stack Contents 

T 0.00 
Z 0.00 16 is keyed into the displayed 
y 0.00 X-register. 

X L 16. 

T 

~ Z 0.00 16 is copied into Y. 
Y 16.00 
X I 16.00 
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T 0.00 

30 Z 0.00 
30 writes over the 16 in X. y 16.00 

X 30. 

T 0.00 

G z 0.00 
16 and 30 are added together. 

y 0.00 The answer, 46, is displayed. 
X ~ 

T 0.00 

II Z 0.00 II is keyed into the displayed 
X-register. The 46 in the stack y 46.00 is automatically raised. 

X 11. 

T I 0.00 

G 
z 0.00 46 and II are added together. 
y 0.00 The answer, 57, is displayed . 
X ~.o~ 

T 0.00 
17 Z 0.00 17 is keyed into the X-register 

y ~ oo_ 
57 is automatically entered 
into Y. 

X 17. 

T 0.00 

G z 0.00 57 and 17 are added together 
y 0.00 for the final answer. 
X 74.00 

After any calculation or number manipulation , the stack auto-
matically lifts when a new number is keyed in . Because opera-
tions are performed when the operations are pressed, the 
length o f such chain problems is unlimited until the answer 
exceeds the range of the calculator (up to 9.999999999 x t(99). 
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In addition to the automatic stack lift after a calculation , the 
stack automatically drops during calculations involving both X-
and V-registers . It happened in the above example , but let's 
do the problem differently to see this feature more clearly . 
First press BEl to clear the X-register. 

Press Stack Contents 
T 0.00 

16 
Z 0.00 16 is keyed into the displayed 
y 0.00 X-register. 

X 16. 

T 0.00 

omm Z 0.00 16 is copied into Y. 
Y 16.00 
X 16.00 

T 0.00 
Z 0.00 

30 is written over the 16 in X . 30 Y \6.00 
X 30. 

T 0.00 
Z 16.00 30 is entered into Y. 16 is omm y 30.00 lifted up to Z. 
X 30.00 

T 0.00 

II Z 16.00 11 is keyed into the displayed 
y ~ oo_ register. 
X 11. 

T 16.00 

omm Z 30.00 
11 is co pied into Y. 30 and 16 
are lifted up to Z and T y 11 .00 respectively . 

X 11 .00 
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T 
Z 

17 ' Y 
X 

T 

[!] Z 
Y 
X 

T 

[!] Z 
Y 
X 

T 

[!] Z 
Y 

X 

16.00 
30.00 

11.00 
17. 

16.00 
16.00 
30.00 
28.00 

16.00 

16.00 
16.00 
58.00 

16.00 
16.00 
16.00 

74.00 
~-

17 is written over the 11 in X. 

17 and 11 are added together 
and the rest of the stack drops. 
16 drops to Z and is also dupli­
cated in T. 30 and 28 are 
read y to be added. 

30 and 28 are added together 
and the stack drops again. 
Now 16 and 58 are ready to 
be added. 

16 and 58 are added together 
for the final answer and the 
stack continue s to drop. 

This same dropping action al so occurs with B, 0 , and [!] . 
The number in T is duplicated in T and Z , the number in Z 
drops to Y. and the numbers in Y and X combine to give the 
answer, which is visible in the X-register. 

Direction of Execution 
The automatic stack lift and automatic stack drop let you 
retain and position intermediate results without reentering 
the numbers . This is an advantage the stack has over other 
data handling methods . Problems can be solved by keying in 
the numbers in any logical order you choose. You can even key 
in numbers in left-to-right order. 

Try left-to-right order with the following expression: 

(35 + 45) x (55 + 65) 
Press Display 

35 135. 

135.00 

The left-most number is keyed into 
the X-register. 

No operations ca n be performed 
so you press ImDiD . 



Press 

45 

EI 

55 

mom 
65 

Display 

180.00 

155. 

155.00 

1 65. 

1120.00 

1 9600.00 
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The next number is keyed into X. 

The intermediate result of the 
addition operation is displayed. 

The next number is keyed into x. 
The multiplication operation cannot 
be performed yet, so yOll press mmIiU. 
The next number is keyed into X. 

The addition operation is 
performed next. 

The answer is calculated without 
repositioning the numbers . 

Of course, you don't have to work problems from left to right. 
Most people start at the innermost parentheses and work out· 
ward , keying in numbers as they need them. Either way, the 
more complex the problem , the more you'll appreciate the 
capabilities of the automatic memory stack . Try this addi· 
tional example. 
Example: Calculate 5 x [(3 + 4) + (5 + 2) + (4+ 3)) + (3 x .213). 

3 ~I 3~. 7==: mmm 13.00 

4. 

EI 
5 

mom 
2 

EI 
EI 
4 

mmm 
3 

G 
EI 

14. 

1 0.75 

1 5. 

1 5.00 

1 2.50 

1 3.25 

14.00 

11.33 

14.58 

(3+4) 

(5 + 2) 

(3+4) + (5+2) 

(4+ 3) 
(3+4) + (5 + 2) + (4+ 3) 
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Press 
3 

Imim 
.213 

Display 
13. 

13.00 

I 0.213 

o 10.64 (3 x .213) 

G I 7.17 [(3+4)+(h2)+(4-;- 3)] -;- (3x .213) . 

5 I 5. The first number is keyed in. 

o I 35.86 The answer. 
You could also work this problem from left to right. 

Constant Arithmetic 
You have probably noticed that whenever the stack drops be­
cause of a two-number operation (not because of III). the 
number in the T-register is copied into the Z-register and also 
rewritten into the T-register. This stack operation can be used 
to insert a constant into a problem. 

Example: Bacteriologist Martin Arrowsmith tests a certain 
strain whose population increases by 15% each day under ideal 
conditions. If he starts a sample culture of 1000, what will be 
the bacteria population at the end of each day for six consecu­
tive days? 

Method: Put the growth factor (1.15) in the Y-, Z-, and T­
registers and put the original population (1000) in the X-register. 

Thereafter, you get the new population whenever you press~. 

l.15 1.15 Growth factor. 

Imim 
Imim 
Imim 
1000 

0 
0 
0 
0 
0 
0 

1.15 

1.15 

1.15 

1000. 

1150.00 

1322.50 

1 1520.88 

I 1749.01 

I 2011.36 

I 2313.06 

Growth factor now in T. 

Starting population. 

Population after I st day. 

Population after 2nd day. 

Population after 3rd day. 

Population after 4th day. 

Population after 5th day. 
Population after 6th day. 
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When you press [!]the first time, you calculate I.l5 x 1000. The 
result ( 11 50.00) is displayed in the X-register and a new copy of 
the growth factor drops into the Y -register. Since a new copy of 
the growth factor is duplicated from the T-register each time the 
stack drops, you never have to reenter it. 

Notice that performing a two-number operation such as ~ 
causes the number in the T-register to be duplicated there each 
time the stack is dropped. However, the m key, since it ro­
tates the contents of the stack registers , cannot rewrite any 
number, but merely shifts the numbers that are already in 
the stack. 

Exchanging x and y 
Another key that manipulates the stack contents is the EII1 
(x exchange y) key. The " key exchanges the contents of 
the X- and V-registers without affecting the Z-and T-regist.ers. 
For example: 

Press 

11mim 2 1mim 3 1mim 4 

Press 

EID 

The stack contents now look 
like this. 

z ~
L~ 
3.00 
4. Display 

T 

y 

X 

And the slack contents 
are changed to this . 

T LOO 
Z 2.00 
Y 4.00 
X 3.00 Display 

Pressing EBJ again wi ll restore the numbers in the X- and Y­
registers to their original places. You can always verify the 
position of the data in the s tack by reviewing with the _ key. 
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Error Display 

If you happen to key in an improper operat io n , the word Error 
will appear in the display. 

For example . try to divide I by 0 (the H P-21 will recognize this 
as an illegal o peration): 

Press Display 

11.00 

I Error 

I 
o 

You can clear the error by pressing_or by keying another 
number into the displayed X-register. 

Press Display 

1 0.00 

All those operations that cause the word .... 1 E"'rc.r=.o,'-_--'I to ap­
pear in the display a re listed in a ppendix B. 

Shift Key Cancel 
If you press the blue shift key _ and wish to cancel before 
another key is operated. press IBm and continue. For 
example: 

Press Display 

1 2.00 

Whoops! Y ou wanted to m:ra . not ~. so: 

Press Display 

1-2.00 

In this case, the normal IBm function is 1101 perfo rmed . 
Pressing IBm after the blue shift key _ does nothing but 
cancel the shift key . 



Function Keys 
Finding Reciprocals 
To calculate reciprocals ofa displayed number, key in the num­
ber, then press III . 

Example : Find the reciprocal of 25. 

Press Display 

25 m 1,-,0-,-,.0--,-4_--..J 

You can also calculate the reciprocal of a value in a previous 
calculation without reentering the number. 

I 
Example : Calculate 1/3 + 1/6 

Press Display 

3m 10.33 
6m 1°.17 

El I 0.50 

m 12.00 

Finding Square Roots 

Reciprocal of 3. 

Reciprocal of 6. 

Sum of reciprocals. 

Rec iprocal of sum . 

To calculate the square foot of a ny displayed value, press 
_em . 
Example: F ind the square root of 16. 

Press Display 

16 _ I IX I I L. 4"-.0"'0=----_--' 

Now find the square root of the result. 

Press Display 

_ em c.:I

2c..:.0..=.0_ --..J 

39 
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Using 7T 
7T, 3. 141 592654, is provided as a fixed constant in the HP-21. 
Merely press _ [!J whenever you need it in a calculation 
before executing the applicable operation. 

Example 1: Calculate 37T. 

Press Display 

3 _ 0 0 ...,1 9"'.40=.2_----' 

Example 2: Find the area A of a circle with 3-foot radius r, 
where 

Solution: 

Press 

A = 7Tr2 
r = 3 

Display 

19.00 

13.14 

128.27 Square feet. 

Example 3: Finding himself wafted dangerously close to a 
series of jagged mountain peaks, intrepid balloonist Ike Dae­
dalus frantically cranks open the helium valve on his spherical 
balloon . Gas from the helium tank increases the balloon ' s radius 
from 25 feet to 27 feet , and Daedalus safely clears the mountain­
tops. By how much did Daedalus increase the volume of the 
balloon? 

Solution: Volume of a sphere is equal to 4/J7Tr'l . The increase 
in volume is therefore (4/3)" (27)' minus (4/3)" (25)'. This can 
also be written 

Press 

27mmm3 _ CZJ 

25mmm3 _CZJ 

B 
40 

~ ,,[ (27), - (25)' 1 
3 

Display 

119683.00 

115625.00 

14058.00 

116232.00 
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o 

Display 

15410.67 

13.14 

116998.11 
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C ubic feet that Daedalus has 
increased the balloon's 
volume. 

Manual Storage Register 
In addition to the four au tomatic memories of the stack regis­
ters, the HP-21 also has a storage registe r that is manually 
operated , and unaffected by operations within the stack. Keys 
used to manipulate the manual storage register are lim , mil , 
~ , ~ , 1El , IB 
Storing and Recalling Data 
To store a number appearing in the display (whether the result 
of a calculation or a keystroke entry), merely press m:m . If 
the storage register already has a number in it , the old number 
will be overwritten by the new one. The value in the displayed 
X-register will remain unchanged. 

To recall a number from the manual s torage register, press the 
mil key. Recalling a number does not remove it from the 
storage register , but only copies the stored number into the 
displayed X-register. Recalling a number will cause the s tack 
to lift (unless m follows a ID3 or an Imim ). 
T he original number wi ll remain in the storage register until 
either: 

1. A new number is placed in the storage registe r over the 
old one. 

2. The calculator is turned off. 
To clear only the manual storage register , press 0 m:m . 
Example : A customer at Hepzibah Pync heon's Emporium 
has bought three items priced at $ 1000, $2000, and $3000, 
respecti vely. Hepzibah 's policy is to grant a 5% discount on 
all purchases over $500. How much will the cus to mer pay for 
each of the three items? What is the total cost? 
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Solulion : 

Press Display 

I lmim .05 
10.95 GE 

1000 0 1 950.00 

2000 9 0 11900.00 

3000 9 0 12850.00 

Stores constant 0.95 (95%) in 
sto rage register. 

Amount customer will pay for 
first item. 

Amount customer will pay for 
second item. 

Amount customer will pay for 
third item. 

G G 15700.00 Total cos t. 

Storage Register Arithmetic 
Arithmetic is performed /Ising the storage register by press ing 
the 1m key as illustrated above. Arithmetic is performed upon 

the contents of the storage register by pressing the blue shift 
key and either ~, ~ , ~, or ~ . 

Press Result 

Number in X-regis ter added to contents of the 
storage register . 

Number in X-register subtrac ted from the storage 
register contents. 

Number in X-registe r multiplied by the number in 
the storage register, and the product placed into the 
sto rage register. 

_ ~ Storage contents divided by number in X-register 
a nd the quotient placed into the storage register. 

Example: During harvest , farmer Flem Sno pes haul s tomatoes 
to the cannery for three days. On Monday a nd Tuesday he ha uls 
loads of 45 tons, 47 tons, 49 tons, and 43 tons, for which the 
cannery pays him $55 per ton . On Wednesday the price rises 
to $57.50 per ton , and Snopes ships load s of 46 tons and 48 
tons. If the cannery deducts 2% of the price on Monday and 
Tuesday because of blight on the tomatoes, a nd 3% of the 
price on Wednesday, what is Snopes' total net inco me? 

Method: Keep total amount in the storage register while using 
the stack 10 add tonnages a nd calculate amounts of loss. 
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Press Display 

45 Bliim 47 El Total of Monday and 
49El 43El 1184.00 Tuesday's tonnage. 

550 110120.00 Monday and Tuesday's 
gross amount. 

L'mJ 110120.00 Gross placed in storage 
register. 

.020 1202.40 Monday and Tuesday's 
deductions. 

_8 1202.40 Monday and Tuesday's 
deductions subtracted 
from total in storage 
register. 

46 Bliim 48 El 194.00 Total of Wednesday's 
tonnage. 

57.500 15405.00 Wednesday's gross 
amount. 

_18 15405.00 Wednesday's gross 
amount added to total 
in storage register. 

.030 1162.15 Amount of Wednes-
day's deduction. 

_8 1162.15 Wednesday's deduc-
tions subtracted from 
total in storage register. 

1m 115160.45 Snopes' total net 
income. 

Trigonometric Functions 
T he following trigonometric funct ions are provided: 

EDlI (sine) 
_ fS!0J (arc sine) 

E (cosine) 
_ IOOS4 (arc cosine) 

em (tangent) 
_ ~ (arc tangent) 
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To use the m , Bill! and 11m functions , key in the number and 
press the appropriate function key. To use the arc functions, 
press _ then press the associated function key. Forexample, 
find ~(.S66): 
Press Display 
.S66 _ I ...... 1 I 60.00 I degrees} depend ing upon 

or which angular mode 
I 1.05 I radians you are in. 

Trigonometric functions can be performed in e ither of two 
angu lar modes: decimal degrees or decimal radians. Note 
that trigonometric functions assume decimal angles regardless 
of angular mode. To select a mode , use the DEG~fWI slide 
switch. 

Example 1: Find the cosine of 350
• If the H P-21 is not already 

in Degrees mode, sw itch to DEG.-fWI before performing the 
calculation. 

Solution : 
35 Bill! 0.82 

Example 2: Find the tangent of 6 radian s. 

Solution : 
Switch CEO" FW) 

611m 1-0.29 

Example 3: In the midst of his transpacific crossing, bronzed 
surfer Ishmael Queequeg begins to tire , and he decides to paddle 
his board for either Honolulu, Hawaii (21 0 IS ' N, 157" 52 ' W) , 
or Anchorage, Alaska (61 0 13' N , 149" 54' W). Queequeg knows 
his own position (450 37' N, t50" 12' W) , and he knows that the 
great circle distance between two points is given by the formula 

Distance = COS- I [sin(LATs) sin(LAT) + 
cos(LAT,) cos(LAT,) COS(LNG, - LNG.)j x 60. 

Where LATs and LNGs = latitude and longitude of the 
source (Queequeg). 

LATd and LNGd = latitude and longitude of the 
destination. 

Which port will be closer for Queequeg and his surfboard? 
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Method : Enter degrees, minutes, seconds as a decimal; for 
example, 21° 18' is computed as : 

21· 18' ~ 21 + ~ ~ 21 30" 60 . 

For ease of computation, all minutes have been converted to 
decimal degrees in the follow ing equations, 

The equation for the distance to H onolulu is: 

COS-, [(sin 45.62· ) (s in 21.30") + (cos 45.62· ) (cos 21.30") 
cos(157.87" - 150.20")] x 60 

Slide DEG n::::u. RAO sw itch to D egrees: 
Press Display 

157.87 miim 1 157.87 

150.20 8 i=1 =7.6~7=~ 
~ ~1~0.~99~~ 
21.30 ~ 01 ~ !!=0.~92~~ 
45.62 1m 0 :=1 =O.=65=====: 
45.62 IiIIlI I 0.71 
21.30 1iIIlI 0 ~I ~0.2~6~~ 
o I 0.91 

I 25.12 

11507.13 Distance from Queequeg's 
position to H onolulu , 
H awaii. 

T he equation for the distance to Anchorage is: 

COS- , [(s in 45.62· ) (s in 61. 22· ) + (cos 45.62· ) (cos 61.22· ) 
cos (149.90" - 150.20")] x 60 

Press 

149.90 miim 
150.208 

~ 

61. 22~0 

45.62~0 

45.62 1i11l1 

Display 

I 149. 90 

-0.30 

1.00 

0.48 

0.34 

0.71 
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Press 
61.22 _ 0 
G 

-~ 600 

Display 

I 0.63 

I 0.96 

115.60 

I 936.06 Distance from Queequeg's 
position to Anc horage , 
Alaska. 

Queequeg's shortest, although not hi s warmest , jou rney will 
be to Anchorage. 

Polar/Rectangular Coordinate Conversion 
Two functions are provided for polar/rectangular coordinate 
conversion. To convert values in the X- and V-registers, 
(representing rectangular x, y coordinates, respective ly) to 
polar r, f) coordinates (magnitude and angle , respectively), 
pres s_~. Magnitude r then appears in the X-register and 
angle f) appears in the Y -register. 

Conversel y, to convert values in the X- and V-registers (repre­
senting polar coordinates, r, f), respectivel y) to rectangular 
coordinates (x, y, res pectively), press_E~]' 

Example 1: Convert rectangular coordinates (4,3) to polar 
form with the angle expressed in rad ian s. 

y • 
(4,3) 

Solution : Make certai n the Degree/ Radia n switch is in the 
Radians position : oro..:J RAO . 
Press Display 

3 mum 4 _ El ~I 5~.0~0====: 
aD ~10~.6~4 __ ~ 

Magnitude. 

Angle in radians. 
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Example 2: Convert polar coordinates (8,1200) to rectangular 
coordinates. 

y 

(X,y) 

e =120' 
r=8 \ 

Solution: 
Slide a:G [[]JI RAD switch to Degrees. 

Press Display 

120 miim 8 _ B i=1-4~.~oo~~ 
ag kl~6.~93~~ 

x-coord inate 

y-coordinate 

Example 3: The instruments in fearless bush pilot Apeneck 
Sweeney's converted P-41 indicate an airspeed of 125 knots 
and a heading of 225°. However the aircraft is also being buf­
feted by a steady 25-knot wind that is blowing from north to 
south. What is the actual course and speed of the aircraft? 

Method : Combine the vector indicated on the P-41's instru­
ments with the wind vector to yield the actual course and speed. 
Convert the vec tors to rectangular , then combine the x-coordi­
nates in the storage register and the y-coordinates in the stack. 
Finally, bring the summed x- and y-coordinates back out again 
and convert them to polar coordinates giv ing the actual vector 
of the aircraft. (North becomes the x-coordinate in order that 
the problem corresponds with navigational convention.) 
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t(x) 
N 

-....., 
- (v) 

Speed and Heading .. ~225° 
Vector " 

/ 

Wind Vector 25 // True Vector 

Press 

225 1mim 125 

-~ mum 
180 Imim 25 

-~ 
-~ ID 

360G 

Display 

1-88.39 

1 0.00 

1-25.00 

1-25.00 

1 0.00 

1-88.39 

1-113.39 

1 143.77 

1-142.06 

1 217.94 

Instrument x-coordinate. 

Wind x-coordinate. 

Wind y-coordinate (the 
wind is blowing from due 
north) . 

Sum of y-coordinates. 

Sum of x-coordinates. 

Speed of aircraft . 

Angle of aircraft. 

Angle changed to positive 
value to agree with navi­
gational convention. 

Sweeney is actually Hyingat 143.77 knots on a course of 217 . 94~ 

Logarithmic and Exponential Functions 
Logarithms 
The H P-21 computes both natural and common logarithms as 
well as their inverse functions (anti logarithms): 

_ ~ is lo~ (natural log) ; takes log of value in X-register 
to base e (2.7 18 ... ). 

III is anti log. (natural antilog) ; raises e(2.7 18 ... ) 
to the power of value in X-register. (To display the 
value of e , press 1111 ), 



Function Keys 49 

• (UiGJ is )0&10 (common log) ; computes log of value in 
X-register to base 10. 

_ ~ is antilog1o (common antilog) ; raises 10 to the power 
of value in X-register. 

Example 1: The 1906 San Francisco earthquake, with a magni­
tude of 8.25 on the Richter Scale is estimated to be 105 times 
greater than the Nicaragua quake of 1972. What would be the 
magnitude of the latter on the Richter Scale? The equation is 

M, 105 
R, = R, - log - = 8.25 - (log -1-) 

M, 
Solution: 

Press 

8.25 1mmD 
105 _ lcOG [ 

El 

Display 

18.25 

1 2.02 

16.23 Rating on Richter Scale. 

Example 2: Having lost most of his equipment in a blinding 
snowstorm , ace explorer Buford Eugobanks is using an ordi­
nary barometer as an altimeter. Afte r measuring the sea level 
pressure (30 inches of mercury) he climbs until the barometer 
indicates 9.4 inches of mercury . Although the exact relation· 
shipofpressure and altitude is a function of many factors, Eugo· 
banks knows that an approximation is given by the formula: 

Altitude (feet) = 25,000 In p 30 
ressure 

Where is Buford Eugobanks? 

Solution: 
Press Display 

25000 1mmD 25000.00 

30 ImmD 30.00 

9.40 3.19 

- 0 1.1 6 

30 
25,000 In 9-

.4 

0 29012.19 Feet altitude . 

Eugobanks is probably near the summit of Mount Everest 
(29,028 ft.) 



Raising Numbers to Powers 
_ 0 permits you to raise a positive number (either an 
integer or a decimal) to any power. For example, calculate 
2' (2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2). 

Press 

2m1im9 . 1ZJ 
Now find 81.2567, 

Press 

Display 

1512.00 

Display 

18.00 

113.64 
In conjunction with III ,. IZJ provides a simple way to 
extract roots. For example , find the cube root of 5. (This may 
also be written as 5.!1): 
Press Display 

5 m1im ~15~.0§0==~ 
3 III 10.33 
_ IZJ i=ll=.7=1==~ Reciprocal of 3. 

Cube root of 5. 

Example 1: A particularly hopped-up Vincent Black Shadow 
motorcycle rockets along a straight line according to the 
equation 

Distance = !h (t6 + 8t). 

Determine the Shadow's velocity (V) and acceleration (A) after 
two seconds (t = 2), according to the formu las: 

V (fUsee.) = 3t' + 4 =( 3 x 2')+ 4 
A (fUsee.') = 1St' = 15 x 2' 

Solution: 

Press Display 

2m1im5 . 1ZJ I 32.00 

30 I 96.00 

4(!] I 100.00 

2m1im4 . l yX I 116.00 

15 0 1240.00 

Ftlsee. The Shadow's 
ve locity. 

Ftfsec.2 The Shadow's 
acceleration. 
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Example 2: An aircraft pilot reads a pressure altitude (PAL T) 
of 25 ,500 feet with a calibrated airspeed (CAS) of 350 knots. 
What is the flight mach number 

(M) ~ speed of aircraft 
speed of sound 

if the following formula is applicable? 

M ~ 

Method: The most efficient place to begin work on this problem 
is at the innermost set of brackets. So begin by solving for the 

r CAS 1' 
quantity [ 661.5 J 

Press 

350 Imim 661.5 G 

1mim 0 

.20 1G 
3.5 _ 0 I G 

Ilmim 6.875 1D3 
1m1 6 1mim 
255000G 
5.2656 1Bm _ 0 

0 10 
.286 _ 0 IG 

50 _ @] 

and proceed outward from there . 

Display 

10.53 

1 0.28 Square of 
bracketed 
quantity. 

11.06 

10.21 Contents of left-
hand set of 
brackets are in 
the stack. 

16.875 00 

16.8750000 -06 

10.82 

I 2.76 Contents of 
right-hand set 
of bracket s are 
in the stack. 

1 1.58 

I 0.14 

1 0.84 Mach number 
of the flight. 
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Afterword 
If you have worked completely through this handbook, you 
should have a very good knowledge of all of the basic functions 
of the HP-21. But in fact you've only begun to see the power 
of the calculator. You'll come to understand it better and 
appreciate it more as you use the HP-21 daily to solve even 
the most complex mathematical expressions. At your fingertips 
you have a tool that was unavailable to Archimedes, Galileo, 
or Einstein. The only limits to the flexibility of the HP-2t are 
the limits of your own mind. 
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Accessories, Service, 
and Maintenance 

Standard Accessories 
Your HP-21 comes complete with one each of the fo llowing 
standard accessories: 

Battery Pack 
Soft Carrying Case 
HP-2J Owner's Handbook 
Battery Charger 

Optional Accessories 
Other accessories are specified on the Accessory Order Form. 

To order additional standard or optional accessories for your 
HP-21 see your nearest dealer or fill out an Accessory Order 
Form and return it with check or money order to : 

HEWLETT-PACKARD 
Advanced Products Division 
19310 Pruneridge Avenue 
Cupertino. CA 95014 

If outside the U.S., please contact the Hewlett-Packard Sales 
Office nearest you. 

Calculator Operation 
Note: Charge battery pack before portable use. 

CAUTION 
Use of any batteries other than the Hewlett-Packard 
battery pack may result in damage to your calculator. 

53 
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Your calculator contains a rechargeable battery pack. The 
batteries must be ill the calcularor for it to operate. With the 
batteries in the calculator and the charger connected between 
the calculator and the line , the battery will charge with the 
calculator OFF or ON. Normal charging times from dead 
battery to full charge are: Calculator ON 17 hours 

Calculator OFF 6 hours 
Shorter charge periods will reduce battery operating time. 
Whether the calculator is OFF or ON , the H P-21 battery pack 
is never in danger of becoming overcharged with the charger 
connected to the ac line. It is normaljor both the calculato r and 
the charger to be warm to the touch during charging. 

CAUTION 
Attempting to operate the HP-21 from the ac line with 
the battery pack removed may result in damage to 
your ca lculator. 

The procedure for using the battery charger is as follows: 
I. If your charger has a line voltage select switch, make sure 

it is set to the proper voltage. The two line voltage ranges 
are 100 to 127 volts and 200 to 254 volts. 

CAUTION 
Your HP-21 may be damaged if it is connected to the 
charger when the charger is not set for the correct 
line voltage. 

2. Set the HP-21 power switch to OFF. 
3. Insert the battery charger plug into the rear connector of 

the HP-21 and insert the power plug into a live ac power 
outlet. 

4. At the end of the charging period , you may continue to use 
your H P-21 with ac power or proceed to the nex t step for 
battery-only operation. 

S. With the HP-21 power switch turned OFF, disconnect 
the battery charger from both the power receptacle and 
the HP-21. 

CAUTION 
The use of a charger other than the HP battery charger 
supplied with the calculator may result in damage to 
your calculator. 
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Battery Operation 
Use only the HP battery pack. A fully charged battery pack 
provides approximately 3 to 5 hours of continuous operat ion. 
By turning the power OFF when the calculator is not in use, 
the H P-2 J's battery pack should easily last throughout a 
normal working day. 

Battery Pack Replacement 
To replace your battery pack use the following proced ure: 

I. Turn the Power Switch to 
OFF and disconnect the battery 
charger from the calculator. 

2. Press the thumbset on the 
rear of the calculator in the direc­
tion of the arrow. 

3. Let the battery pack fall into 
the palm of your hand. 

4. I nsert the new battery pack in 
the direction of the arrow, Slant 
the leading edge of the pack in to 
the edge of the doorway and snap 
the battery pack into place. 

5. Secure the battery pack by 
pressing it gently. 
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Note If you use your HP·21 extensively in field 
work or during travel , you may want to order the 
optional Reserve Power Pack, consisting of a battery 
charging attachment and spare battery pack. This en· 
abies you to charge one pack while using the other. 

If the battery pack won't hold a charge, it may be defective. If 
the warranty is in effect, return the pack to Hewlett·Packard 
according to the shipping instructions . If the battery pack is out 
of warranty, see your nearest dealer or use the Accessory 
Order Form provided with your H P·21 to order a replacement. 

Service 
Low Power 
All decimal points except the true one light to warn you that 
you have a minimum of 1 minute of operating time left. 

11 .0.0.0.0.0 0.0. 1 Low Power Display 

True deci~al point 

You must then either: 
1. Turn the calculator OFF and connect it to a charger that 

is plugged into the ac line. 
2. Insert a fully charged battery pack. 

Blank Display 
If the display blanks out , turn the HP-21 OFF, then ON. If 
I 0.00 1 does not appear in the display , check the 
following : 

1. If battery charger is attached to the H P-2 1, make sure it 
is plugged into an ac outlet. If not , turn the calculator 
OFF before plugging the charger into the ac out let. 

2. Examine battery pack to see if the contacts are dirty. 
3. Substitute a fully charged battery pack , if ava ilable , for 

the one that was in the calculator. 
4. If display is still blank , try operating the HP-21 using the 

charger (with the batteries in the calculator). 
5. If, after step 4, display is still blank , service is required. 

(Refer to Warranty paragraphs .) 
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Temperature Range 
Temperature ranges for the calculator are: 

Operating 00 to 450 C 
Charging 15° to 40° C 
Storage - 400 to + 550 C 

Warranty 
In-Warranty 

32 ° to 113°F 
59 0 to I04°F 

- 40° to + 131 °F 

The H P-21 is warranted against defect s in materials and work­
manship for one year from date of delivery. During the warranty 
period , Hewlett-Packard will repair or, at its option , replace 
components that prove to be defective when the calculator is 
returned , shipping prepaid , to a Hewlett-Packard Customer 
Service Facility (refer to Shipping Instructions). 

This warranty does not apply if the calculator has been 
damaged by accident, or misuse, or as a result of service or 
modification by other than an authorized Hewlett-Packard 
Customer Service Facility. No other warranty is expressed 
or implied. Hewlett-Packard is not liable for consequential 
damage. 

Out-of-Warranty 
Beyond the one-year warranty period, calculators will be 
repaired for a moderate charge. All repair work performed 
beyond the warranty period is warranted for a 9O-day period. 

Obligation to Make Changes 
Products are sold on the basis of specifications applicable at the 
time of sales. Hewlett-Packard shall have no obligation to 
modify or update products once sold. 

Shipping Instructions 
Whether the unit is in warranty or out of warranty, it is the 
customer's responsibility to pay charges for shipping to the 
applicable service facility listed on the Service Card. During 
warranty , the service facility will, in tum , ship the unit back 
to the customer prepaid, via the fastest economical means. 

On out-of-warranty repairs, the customer will pay shipping 
charges both ways. 



Malfunctio ns traced to the calculato r, batteries, or battery 
charger require that you return the following to us: 

Calcula tor with all standard accessories. 
Comple ted Service Card. 

Send returned items safely packaged to the address shown on 
the Service Card. 

Under normal conditions , calculators will be repa ired and re· 
shipped within fi ve (5) working days of receipt at any Hewlett­
Packa rd Service Facilit y listed o n the Service Card. 

Should othe r problems o r ques tions arise regarding service, 
please call your nearest Hewlett· Packard sales or service facility. 
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Improper Operations 
If you attempt a calculat ion containing an improper operat ion 
-say, division by zero-the display will show I Error I. 
To clea r, press BII . 
The following are improper operations: 

G, where x = 0 
~. where y :s;: 0 
@J. wherex < 0 
... . where x = 0 
(@], where x ~ 0 
~. where x:s;: 0 
~ • where Ixl is > 
~ • where Ixi is > 
El . where x = 0 

59/60 



INDEX 
A 
Accessories, 53 
Accuracy , internal, 17,20 
AC line operation, S4 
Advantages , 15-16 
Antilogarithm 

common, 49 
natural , 48 

Arc cosine , 43 
Arc sine , 43 
Arc tangent , 43 
Arithmetic , 10-11,29 

chain, 31 
constant, 36 
storage register, 42 

Automatic display switching, 20 
Automatic storage , 12-14, 2S 
Automatic stack drop, 31 
Automatic stack lift . 31. 32. 41 
B 
Battery 

charging, 7, 53, 54, 55 
replace ment . S5 ' 
operation, 5S 
defective, 56 

Battery charger, 53-54 
use, 54 

Blank display , 56 
Blue shift key , 9 

cancel , 38 
C 
Calculation, overextende([2"4 
Chain arithmetic, 31 
Chain calculations, 12 
Change sign , 8, 22 
Changes, obligation to make, 57 
Charger , banery, 53-54 
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Charging time, 7, S4 
Clearing , 8, 25, 28-29, 41 
C lear x, 8, 28,29 
Common anti logarithm, 49 
Common logarithm , 49 
Constant arithmetic , 36 
Cosine. 43 
D 
Decimal points, all , 56 
Degree/radian switch , 44 
Direction of execution, 34 
Display , 17-23 

all 9' s , 24 
automatic switching , 20 
blank , S6 
control. 17 
error, 38 
fixed decimal point , 18 
low power, 56 
scientific, 19 

Duplication of T-register, 34, 36 
E 
e , use of, 48 
Enter exponent, 21-22 
Enter , 10,27,28 
Error display , 38 
Exchanging x and y, 37 
Execution, direction of, 34 
Exponential functions , 50 
Exponents of ten, 19, 21 
F 
Fixed decimal point display, 18 
Function keys 

one-number, 9 
two-number, 10 

Improper operations, 38, 59 
Index, keyboard, S 
Intermediate results, 12-]6, 2S 
Internal accuracy, 17 ,20 
_K __ 
Keyboard, 4 



Keyboard index, S 
Keying in numbe rs, 8 
L 
Left-la-right o rder, 34 
Logarithm , common, 49 
Logarithmic a nd expone ntia l fun ctions . 48 
Logarithm , na tural, 48 
Low power display, 56 
M 
Manual sto rage. 41 
N 
Natu ral antilogarithm . 48 
Natu ral logar ithm . ~8 
Negative numbe rs, 8 
Negative powers of te n, 22 
Numbe rs, keying in , 8 
0 __ 
Operations, impro per, 38, 59 
Overextended calculat ion. 24 
Ove rflow, a utomatic, 20, 21 

L 
Pi, 40 
Polar/rectangular coord inate conversion, 46 
Powe r on, 7-8 
Powe rs of ten , 21 
R 
Radians mode. 44 
Rais ing numbers to powers . t 1, 22, 50 
Recalling da ta, 41 
Reciprocals, 39 
Recta ngular/po la r coordinate conversion, 46 
Registe rs, 4, 25, 41 

manual storage, 41 
Repa irs, 56, 57, 58 
Repair warranty, 57 
Reserve power pac k, 56 
Reviewing the s tack, 26 
Roll down. 26, 37 
Rounding, 18 , 19, 20 
RPN (Reverse Polish Notation), 15 
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S 

Scientific notation display, 19 
Service, 56, 57, 58 
Shift key, 9 

cancel , 38 
Shipping instructions , 57, 58 
Sine, 43 
Square rool, 39 
Stack, 25-37 

automatic drop, 31 
automatic lift , 31, 32, 41 
reviewing the, 26 

Storage, automatic , 12-14,25 
Storage register, manual , 41 
Storing data, 41 
Switch 

on-off, 8 
degree/radian , 44 
line voltage select , 54 

T 

Tangent, 43 
Temperature range, 57 
Ten, powers of, 21 
Time 

battery operating, 5S 
charging, 7, 54 

Trigonometric functions, 43 
U 

Underflow, automatic, 20 
W 
Warranty 

calculator, 57 
repair , 57 

X 
X exchange y, 37 
Y 

yx, 11, 23, 50 



Service Card 
Refer to the appendix of your Owner's Handbook to diag-
nose a calculator malfunction. The warranty period for 
your calculator is one year from date of purchase. Unless 
Proof Of Purchase is enclosed (sales slip or validation) 
Hewlett-Packard will assume any unit over 12 months old 
is out of warranty. Proof Of Purchase will be returned 
with your ca lculator. Should service be required, please 
return your calculator, charger, batteries and this card 
protectively packaged to avoid in-transit damage. Such 
damage is not covered under warranty . 

Inside Ihe U.S.A. 
Return items safely packaged directly to : 

HewlMt-Packaril . 
Corv.ol. Dlvlelon s.rvtc. Dept. 

1000 M.E. Circle BIYd. P.O. Boa _ 
Con_me, OR 87330 

We advise that you insure your calculator and use priority 
(AIR) mail for distances greater than 300 miles to mini-
mize transit times. All units will be returned via priority 
mail. 

Outside the U.S.A. 
Where required please fill in the validation below and re-
turn your unit to the nearest designated Hewlett-Packard 
Sales and Service Office. Your warranty will be con-
sidered invalid if this completed card is not returned 
with the calculator. 

Model No. Serial No. 

Date Received 

Invoice No.lOelivery Note No. 

Sold by: 

[ 1 



Calculalor Calalog and Buying Guide Requesl Card 
Primary Inlerest: A friend or associate might also want to know about 

Hewlett-Packard calculators. If you would like us to send 

0 Scientific him the Hewlett-Packard Calculator Catalog and Buying 

Calculators Guide, please mail his name and address on this postage 
paid Request Card. 

0 Business 
Calculators Name 

o Both 
Title 

VaUd in U. S. only Company 

HEWLETT' PA CK AR D 

Street 

State Zip ___ 
430C City 

, • •• ., ., r • " -, ,- , ,. • 1-. .!> -.. ; ' • '~, .... . ~ ••.• , .. " ' •• - , _W' J _ , ~- . j _ • 

----------- - - - -- - - -- - -- - -- r- -- - -- - --- ··--- - · - - - ·-- ~ - - - ---- - - -- - -- -- - ----------



• 

• 

" For additional Sales and service Information Con-
tact Your Local Hf&¥t')ett-Packard Sales Office or Call 
408/996-0100 (AI for dUculator Customer Service). 

J 
00021~V.~sI' Printed in U.S.A . 

• 
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