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something in it.

1 How many significant figures are given in the following quantities?
(@) 454¢ (e) 0.0353m (i) 1.118x 107 v
(b)) 22N (f) 1.0080 hr () 1030 kg/m?
(¢) 2205N (g) 140A (k) 125000 N

(d) 0.3937s (h) 9.3x10" km

2 Add: (@) 703 h .(b) 18425cm  (c) 0.0035s (d) 40 N
e 721 cm 0.097 s 0.632 N
0.66 h 50 cm 0.225 s 0.148 N

3 Subtract: (a) 7.26J (b) 5624 m (c) 34 kg
02 J 16.8 m 0.2 kg

4 Multiply: (@) 2.21 x 0.3 (d) 107.88 x 0.610
(6) 724 x 0.084 (e) 12.4 x 84.0
(€)2.02x4.113 (f)724x8.6

9752 14.28 0.032 9.80

5 Divide: (@) 55 &) g7 ©go0s @339
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INTRODUCTION: The numerical value of every observed measurement is an approximation. Consider that the length of an object is
recorded as /5.7 cm. By convention, this means that the length was measured to the nearest tenth of a centimeter and that its exact
value lies between 15.65 and 15.75 cm. [f this measurement were exact to the nearest hundredth of a centimeter, it would have been
recorded as 15.70 cm. The value 15.7 cm represents three significant figures (1, 5, 7), while the value 15.70 represents four significant
figures (1,5, 7. 0). A significant figure is one which is known to be reasonably reliable.

Similarly. a recorded mass of 3.4062 kg means that the mass was determined to the nearest tenth of a gram and represents five
significant figures (3. 4, 0, 6, 2), the last figure (2) being reasonably correct and guaranteeing the certainty of the preceding four

figures.
In elementary measurements in physics and chemistry, the last figure is estimated and is also considered as a significant figure.

ZEROS may be significant or they may merely serve to locate the decimal point. We will take zeros to the left of the normal position
of the decimal point (in numbers like 100, 2500, 40, etc.) to be significant. For instance the statement that a body of ore weighs 9800
N will be understood to mean that we know the weight to the nearest newton: there are four significant figures here. Alternatively, if it
was weighed to the nearest hundred newtons, the weight contains only two significant figures (9, 8) and may be written exponentially
as 9.8 x 10° N. If it was weighed to the nearest ten newtons, it should be written as 9.80 x 10’ N, displaying the three significant
figures. If the object was weighed to the nearest newton, the weight can also be written as 9.800 x IO’ N (four significant figures). Of
course, if a zero stands between two significant figures, it is itself significant. Zeros to the immediate right of the decimal are
significant only when there is a significant figure to the left of the decimal. Thus the numbers 0.001, 0.001 0, 0.001 00, and 1.001 have
one, two, three, and four significant figures, respectively.

ROUNDING OFF: A number is rounded off to the desired number of significant figures by dropping one or more digits to the right.
When the first digit dropped is less than 5, the last digit retained should remain unchanged; when it is 5 or more, 1 is added to the last
digit retained.

ADDITION AND SUBTRACTION: The result of adding or subtracting should be rounded off; so as to retain digits only as far as
the first column containing estimated figures. (Remember that the last significant figure is estimated.) In other words, the answer
should have the same number of figures to the right of the decimal point as does the least precisely known number being added or
subtracted.

Examples: Add the following quantities expressed in meters.

(@) 25.340 (b) '58.0 () 420 (d 4155
5.465 0.0038 1.6523 3.64
0.322 0.00001 0.015 0.238
31.127m(Ans.) 58.00381 5.8673 419.378
-58.0 m (4ns.) -5.87m (4ns.) -419.4m (Ans.)

MULTIPLICATION AND DIVISION: Here the result should be rounded off to contain only as many- significant figures as are
contained in the least exact factor.

There are some exceptional cases, however. Consider the division 9.84 + 9.3 . 1.06, to three places By the rule given above, the
answer should be 1.1 (two significant figures). However, a difference of 1 in the last place of 9.3 (9.3 + 0.1) results in an error of about
I percent, while a difference of 1 in the last place of 1.1 (1.1 + 0.1) yields an error of roughly 10 percent. Thus the answer 1.1 is of
much lower percentage accuracy than 9.3. Hence in this case the answer should be 1.06, since a difference of 1 in the last place of the
least exact factor used in the calculation (9.3) yields a percentage of error about the same (about | percent) as a difference of 1 in the
last place of 1.06 (1.06 + 0.01). Similarly, 0.92 x 1.13 - 1.04. :

TRIGONOMETRIC FUNCTIONS: As a rule, the values of sines, cosines, tangents, and so forth, should have the same number
significant figures as their arguments. For example, sin 35° = 0.57 whereas sin 35.0° = 0.574. =
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