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Use of a Calculator 
 

Nowadays the experimental scientist in most subjects, or the engineer, needs a calculator 
beside him or her, just as the electronics technician will surely have a small screwdriver in the 
top pocket of his lab coat or a car mechanic a 12 mm AF spanner within arm’s reach.  A 
scientific calculator is one of the tools of the trade and knowing how to use it is an essential 
skill for which, someday, someone will pay you.  In this lab you will use a calculator quite a 
bit on each day.  A number of students taking this lab are following an academic programme 
that is largely non-numeric.  Other students come into the lab after several years of non-
numeric work.  Any student finding some of this appendix useful should thank Claire, one of 
their predecessors, for prompting me to write it.  You may also find some of the examples or 
comments useful if you have to borrow an unfamiliar calculator. 
 
I am always amazed how many people have calculators full of buttons they have little idea 
how to use:  programmable calculators they can’t program, statistical functions they can’t 
operate.  Hint 1:  find your calculator’s instruction book and spend an evening playing with 
all the functions.  If you’ve lost the book, obtain a copy of a similar one from someone else.  
Casio calculators are the most popular at the moment and although there are many different 
models, they all seem to work similarly.  The following brief sections illustrate examples of 
some of the operations you may need quite frequently in the lab.  Try the given examples on 
your own calculator.  The key presses given are for a simple, non-graphics, basic Casio 
model.  Other makes will usually have equivalent keys.  More of the recent calculators use the 
direct algebraic method in which you enter the function first and then its argument, exactly as 
you would write the expression from left to right mathematically. 
 
Powers of Ten 
 
Don’t be afraid of a formula with lots of powers of ten, e.g.: 
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Hint 2: The EXP (for exponent) key on the calculator, followed by a no. n, stands for 10n.  
[Don’t multiply 1.5 by 10 and then press the EXP key in the example above].  Press: 1.5  EXP  
5  +/- (to enter the first number) ×  3.7  EXP  6  ÷ 7.3  EXP  2 ÷ 6.2 EXP 3 +/- = and you 
should get the answer above.  In other calculators the sign of the exponent is entered in the 
natural way, before the exponent.  In these models, for the first number, enter 1.5  EXP  -  5, 
and so on. 
 
Hint 3:  In a formula with several terms, put the result of the first few multiplications and 
divisions into memory (press the Min key) so that if you make a mistake near the end of the 
calculation you can recover from the stored value (press the MR key) rather than having to 
start again. 
 
Hint 4:  In an evaluation with several powers of ten, such as the example above, you can 
work out the result with far fewer key strokes by forgetting all about the powers of ten at first 
and then attending to them mentally.  Thus: 
 
a)  evaluate 1.5 ×3.7 ÷ 7.3 ÷ 6.2 = 0.1226 
b)  add powers of ten on the top row and subtract those on the bottom row, thus (mentally): 
             -5 + 6 - 2 -(-3) = +2 
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Hence, answer is            0.1226 ×102 = 12.26  
[as before, but with only 16 familiar keys pressed compared with 26 above]. 
 
Representation of numbers 
 
Choose the representation of numbers to reflect the accuracy of what you have been 
measuring.  To display a number in fixed point notation with 2 decimal places on the Casio, 
enter MODE  7  2;  to display 4 decimal places, enter MODE  7  4. 
 
Answers that are not near unity should be presented in scientific notation, i.e. as a decimal 
number with an accompanying power of 10.  On the Casio, enter MODE  8  3 to display in 
scientific notation the number 0.0002569 as 2.57 ×10-4. 
 
With 3 decimal places set: 
 
11/63 = 0.175;   1/6 = 0.167;   sin 37° = 0.602   . 
 
In scientific notation, with 2 decimal places set: 
 
(6.15)4 = 1.43 × 103;   1/(1.43 × 103) = 6.99 × 10-4; e17.1 = 2.67 × 107 

 
 
Trigonometric functions and angles 
 
Most calculators work by default with angles in degrees.  The Casio can take angles in 
radians or grads.  (I’ve never found anyone who uses grads).  If your calculator has been 
accidentally set to one of these other options then entering angles in degrees will give the 
wrong answer.  Check that the DEG indicator shows. 
 
Our spectrometer measures angles in degrees and minutes of arc written, e.g., 23°15'.  Enter 
angles in this form using the ° ' " key, which automatically converts degrees, minutes and 
seconds of arc to a fraction of a degree.  [Press the ° ' " key after entering each part of the 
angle].  In a similar fashion to time, there are 60 seconds (60") to 1 minute (1') and 60 
minutes (60') to 1 degree (1°).  If you haven’t got a special conversion key, divide minutes by 
60 to find the corresponding fraction of a degree. 
 
In simple calculators, you enter the angle first and then press sin, cos or whatever function 
you need.  In more advanced calculators you usually set up the formula in the same way that 
you write it, e.g. sin followed by the angle, and then execute the formula with the EXE key. 
 
23° 15' = 23.25°;    177° 42.5' = 177.708° ; 
 
sin 40° = 0.6428;    sin 17° = 0.2924;    sin 62°17' = 0.8853 ; 
 
sin-1 0.7138 = 45.545°;   cos-1 0.1101 = 83.68°;   tan-1 1.000 = 45.00° . 
 
sin-1 0.7138 is the angle whose sine is 0.7138, known as the inverse sine function.  It is 
evaluated using SHIFT sin-1.  Likewise for the other inverse functions. 
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Exponential and logarithmic functions 
 
The exponential function ex is a very important growth or decay function that has a whole 
experiment to itself.  ex also has a number of fundamental mathematical properties that result 
in it occurring in more formulae than you might expect.  It can appear in textbooks as exp(x), 
which is easier to typeset.  Logarithms to the base e are written ln.  They are the only logs 
used in the lab and are not the same as logs to the base 10. 
 
ln 7.1 = 3.852;   ln 1.56 = 0.445;  ln 0.128 = -2.056; 
 
e3.0 = 20.086;    e1.25 = 3.490;    e-7.31 = 6.69 × 10-4 . 
 
 
Statistical sums 
 
In the section on the spread of results, a rough way of estimating the standard deviation σ of 
a set of results from the range of values obtained is given.  However, most calculators will do 
the job properly for you at the same time as you calculate the mean.  Even the cheap, bottom 
of the range, scientific Casio I have beside me will do it. 
 
Example: 10 measurements of the focal length (in mm) of a lens are: 101.7, 99.1, 99.8, 100.2, 
100.6, 100.1, 101.3, 100.2, 100.5, 99.9.  Calculate the mean focal length, the standard 
deviation of the set of observations and the standard deviation of the mean. 
 
Press: MODE  7  2  to set 2 decimal places; 
 MODE  .  to set the calculator in standard deviation mode;  [Other Casios use an alternative 

key, see the printed reminder on the front of the calculator]. 
 SHIFT  AC  to clear the internal memories;  [SHIFT Mcl (clear memory) on some Casios] 
 101.7  M+  99.1  M+  99.8  M+  ..........  99.9 M+ to enter the data.  Pause after keying 

in each number to check visually that the number has been entered correctly;  [Use DT 
(data) key instead of M+ on some Casios]. 

 SHIFT  n  to confirm you have entered 10 numbers;  [KOUT  n  on some Casios]. 
 SHIFT  x   to find the mean as 100.34; 
 SHIFT  σn-1  to find the standard deviation of the measurements as 0.74; 
 ÷  SHIFT  n  √  to display 0.24, the standard deviation of the mean. 
 
Easy! 
 
Once set in the correct mode, the required sums are accumulated within the calculator’s 
internal memories as the numbers are entered.  With other models and makes, different key 
presses achieve the same end. 
 
JSR 

 


