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Appendix

Using Your Calculator

In this section we will review how to use your calculator to
perform common mathematical operations. This discus-
sion assumes that your calculator uses the algebraic oper-
ating system, the system used by most brands.

One very important principle to keep in mind as you
use your calculator is that it is not a substitute for your
brain. Keep thinking as you do the calculations. Keep ask-
ing yourself, “Does the answer make sense?”

Addition, Subtraction, Multiplication,
and Division

Performing these operations on a pair of numbers always
involves the following steps:

1. Enter the first number, using the numbered keys and
the decimal (.) key if needed.

2. Enter the operation to be performed.
3. Enter the second number.
4. Press the “equals” key to display the answer.

For example, the operation
15.1 +0.32

is carried out as follows:

Press Display
15.1 15.1
+ 15.1
.32 0.32
= 15.42

The answer given by the display is 15.42. If this is the final
result of a calculation, you should round it off to the cor-
rect number of significant figures (15.4), as discussed in
Section 2.5. If this number is to be used in further calcula-
tions, use it exactly as it appears on the display. Round off
only the final answer in the calculation.

Do the following operations for practice. The detailed
procedures are given below.

a. 1.5+ 32.86 c. 0.33 X153
9.3
b. 23.5 - 0.41 d. 056 °" 9.3 + 0.56
PROCEDURES
a. Press Display  b. Press Display
1.5 1.5 23.5 23.5

+ 1.5 - 23.5
32.86 32.86 41 0.41
= 34.36 = 23.09
Rounded: 34.4 Rounded: 23.1

c. Press Display d. Press Display
.33 0.33 9.3 9.3
X 0.33 + 9.3
153 153 .56 0.56
= 50.49 = 16.607143

Rounded: 50. Rounded: 17

Squares, Square Roots, Reciprocals,
and Logs

Now we will consider four additional operations that we
often need to solve chemistry problems.

The squaring of a number is done with a key labeled X2,
The square root key is usually labeled VX. To take the recip-
rocal of a number, you need the 1/X key. The logarithm of a
number is determined by using a key labeled log or logX.

To perform these operations, take the following steps:

1. Enter the number.
2. Press the appropriate function key.
3. The answer is displayed automatically.

For example, let’s calculate the square root of 235.

Press Display
235 235

VX 15.32971
Rounded: 15.3

We can obtain the log of 23 as follows:

Press Display

23 23

log 1.3617278
Rounded: 1.36

Often a key on a calculator serves two functions. In
this case, the first function is listed on the key and the sec-
ond is shown on the calculator just above the key. For
example, on some calculators the top row of keys appears
as follows:

XZ

1/X
fna) ) (v5) o) o)

To make the calculator square a number, we must use 2nd
and then VX; pressing 2nd tells the calculator we want the
function that is listed above the key. Thus we can obtain
the square of 11.56 on this calculator as follows:

Press Display
11.56 11.56
2nd then VX 133.6336
Rounded: 133.6
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We obtain the reciprocal of 384 (1/384) on this calculator

as follows:
Press Display
384 384
2nd then R/S 0.0026042
Rounded: 0.00260

Your calculator may be different. See the user’s manual if
you are having trouble with these operations.

Chain Calculations

In solving problems you often have to perform a series of
calculations—a calculation chain. This is generally quite
easy if you key in the chain as you read the numbers and
operations in order. For example, to perform the
calculation

14.68 + 1.58 — 0.87
0.0850

you should use the appropriate keys as you read it to your-
self:

14.68 plus 1.58 equals; minus .87 equals;
divided by 0.0850 equals

The details follow.

Press Display
14.68 14.68
+ 14.68
1.58 1.58
= 16.26
- 16.26
.87 0.87
= 15.39
+ 15.39
.0850 0.0850
= 181.05882

Rounded: 181

Note that you must press

the calculation “up to date.”
For more practice, consider the calculation

(14.8)(16.0)
1.50

after every operation to keep

(0.360)(298) +

Here you are adding two numbers, but each must be
obtained by the indicated calculations. One procedure is
to calculate each number first and then add them. The first
term is

(0.360)(298) = 107.28
The second term,

(14.8)(16.0)
1.50

can be computed easily by reading it to yourself. It “reads”

14.8 times 16.0 equals: divided by 1.50 equals:

and is summarized as follows:

Press Display
14.8 14.8

X 14.8
16.0 16.0

= 236.8

+ 236.8
1.50 1.50

= 157.86667

Now we can keep this last number on the calculator and
add it to 107.28 from the first calculation.

Press Display
+ 157.86667
107.28 107.28

= 265.14667

Rounded: 265
To summarize,

(14.8)(16.0)

(0.360)(298) +— o

becomes
107.28 + 157.86667

and the sum is 265.14667 or, rounded to the correct num-
ber of significant figures, 265. There are other ways to do
this calculation, but this is the safest way (assuming you
are careful).

A common type of chain calculation involves a num-
ber of terms multiplied together in the numerator and the
denominator, as in

(323)(.0821)(1.46)
(4.05)(76)

There are many possible sequences by which this calcula-
tion can be carried out, but the following seems the most
natural.

323 times .0821 equals; times 1.46 equals;
divided by 4.05 equals; divided by 76 equals

This sequence is summarized as follows:

Press Display

323 323

X 323

.0821 0.0821

= 26.5183

X 26.5183
1.46
= 38.716718
- 38.716718
4.05
= 9.5596835
+ 9.5596835
76 76
= 0.1257853



The answer is 0.1257853, which, when rounded to the cor-
rect number of significant figures, is 0.13. Note that when
two or more numbers are multiplied in the denominator,
you must divide by each one.

Here are some additional chain calculations (with
solutions) to give you more practice.

o

. 15 — (0.750)(243)
(13.1)(43.5)
(1.8)(63)
(85.8)(0.142)
© (16.46)(18.0)

(131)(0.0156)

10.17
(325)(1.87)  1.56 —0.43
(14.0)(3.81) 1.33

d. (18.1)(0.051) —
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SOLUTIONS

a. 15 -182 = -167

b. 5.0

c. 0.0411 + 0.201 = 0.242

d. 0.92 -11.4 +0.850=-9.6

In performing chain calculations, take the following steps
in the order listed.

1. Perform any additions and subtractions that appear
inside parentheses.

2. Complete the multiplications and divisions of individ-
ual terms.

3. Add and subtract individual terms as required.

Basic Algebra

In solving chemistry problems you will use, over and over
again, relatively few mathematical procedures. In this sec-
tion we review the few algebraic manipulations that you
will need.

Solving an Equation

In the course of solving a chemistry problem, we often
construct an algebraic equation that includes the
unknown quantity (the thing we want to calculate). An
example is

(1.5)V = (0.23)(0.08206)(298)

We need to “solve this equation for V.” That is, we need
to isolate V on one side of the equals sign with all the
numbers on the other side. How can we do this? The key
idea in solving an algebraic equation is that doing the
same thing on both sides of the equals sign does not change
the equality. That is, it is always “legal” to do the same
thing to both sides of the equation. Here we want to
solve for V, so we must get the number 1.5 on the other
side of the equals sign. We can do this by dividing both
sides by 1.5.

(1.5)V _ (0.23)(0.08206)(298)
1.5 1.5

Now the 1.5 in the denominator on the left cancels the 1.5
in the numerator:

15V (0.23)(0.08206)(298)
1.5 1.5

to give

(0.23)(0.08206)(298)
1.5

Using the procedures in “Using Your Calculator” for chain
calculations, we can now obtain the value for V with a
calculator.

V=37

Sometimes it is necessary to solve an equation that
consists of symbols. For example, consider the equation
PV PV,

T, T
Let’s assume we want to solve for T,. That is, we want to
isolate T, on one side of the equation. There are several
possible ways to proceed, keeping in mind that we always
do the same thing on both sides of the equals sign. First we
multiply both sides by T,.

PV, PV,

T, X = X
2 T, > 2

This cancels T, on the right. Next we multiply both sides
by T;.

PV,

TZX?lX,T/1=P2V2T1
This cancels T; on the left. Now we divide both sides
by P, V.
P PV,
ey PV,
This yields the desired equation,
= PV,

T, X

For practice, solve each of the following equations for the
variable indicated.

a. PV = k; solve for P

b. 1.5x + 6 = 3; solve for x

c. PV = nRT; solve for n

% P,V.

d. —}1 L ;22; solve for V,
°F-32 9

e. c T35 solve for °C
°F-32 9 R

f. — c 3 solve for °F



