16 CHAPTER I  Physics and Measurements

When numbers are added or subtracted, the number of decimal places in the
result should equal the smallest number of decimal places of any term in the
sum.

For example, if we wish to compute 123 + 5.35, the answer given to the correct num-
ber of significant figures is 128 and not 128.35. If we compute the sum 1.000 1 +
0.000 3 = 1.000 4, the result has five significant figures, even though one of the terms
in the sum, 0.000 3, has only one significant figure. Likewise, if we perform the sub-
traction 1.002 — 0.998 = 0.004, the result has only one significant figure even though
one term has four significant figures and the other has three. In this book, most of
the numerical examples and end-of-chapter problems will yield answers hav-
ing three significant figures. When carrying out estimates we shall typically work
with a single significant figure.

Suppose you measure the position of a chair with a meter stick and record that the center
of the seat is 1.043 860 564 2 m from a wall. What would a reader conclude from this
recorded measurement?

EXAMPLE 1.8  The Area of a Rectangle

A rectangular plate has a length of (21.3 = 0.2) cm and a ~ (21.8 X 9.80 = 21.3 X 0.1 *+ 0.2 X 9.80) cm?
width of (9.80 = 0.1) cm. Find the area of the plate and the
O . 2 —— ~ (209 * 4) cm?

uncertainty in the calculated area.

Because the input data were given to only three significant
figures, we cannot claim any more in our result. Do you see
why we did not need to multiply the uncertainties 0.2 cm and
0.1 cm?

Solution
Area = fw = (213 £ 0.2 cm) X (9.80 = 0.1 cm)

EXAMPLE 1.9  Installing a Carpet

A carpet is to be installed in a room whose length is measured
to be 12.71 m and whose width is measured to be 3.46 m. Find
the area of the room.

Solution 1r you multiply 12.71 m by 3.46 m on your calcu-
lator, you will get an answer of 43.976 6 m%. How many of
these numbers should you claim? Our rule of thumb for mul-
tiplication tells us that you can claim only the number of sig-
nificant figures in the least accurate of the quantities being
measured. In this example, we have only three significant fig-
ures in our least accurate measurement, so we should express

our final answer as  44.0 m2.

Note that in reducing 43.976 6 to three significant figures
for our answer, we used a general rule for rounding off num-
bers that states that the last digit retained (the 9 in this exam-
ple) is increased by 1 if the first digit dropped (here, the 7) is
5 or greater. (A technique for avoiding error accumulation is
to delay rounding of numbers in a long calculation until you
have the final result. Wait until you are ready to copy the an-
swer from your calculator before rounding to the correct
number of significant figures.)




