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1.3 Numeracy

1.3.2 Types of Nulrb-crs

Definition A set is a collection of objects (elements).

pE——

The Set of Natural Numbers [N

The Set of Whole Numbers W

The Set of Integers =

The Set of Rational Numbers ()

The Set of Irrational Numbers J

N={1,2,3,4,5....
W=1i0,1,2,34,5,...

-4,-3,-2,-1,0,1,2,3,4,5,...

}

]
}

Q= E]a,be z,a:n}

J= {x|x is not mn'ﬂna!}

Examples: \r":,ﬂﬁ,:rr

The Set of Real Numbers [K R =

1.3.3. Rounding and Significant Figures

Definition  Rules for Significant Figures

{x | x ix rational or x is r'rrurf'fmuf}

The following rules explain which figures are significant in a measured value.

1. All non-zero digits are significant.

2,519 has Lo

Zeros between non-zero digits are significant.

3. 0518 has & g g

Leading zeros are not significant.

00035 has 2 &
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g, 62000 hes
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a. [f the nieasurement is exact, the trailing zeros
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b. Otherwise, the trailing zeros are insignificant.
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Trailing zeros to the right of the decimal point are qngmﬁcam

3. 5/P0 has 5 Lo fe
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Trailing zeros to the left of the decimal point are question
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Exercise 1  Give the number of significant figures in the following computations:

0.0043080 - 5 crgume fir cocef /?wn 4270x10t - & & gl feod /ng
; b

-

' # 5 (' 5
23000 - & &gt L&ML‘}‘ % ?’l( 2500 is accurate to the nearest hundred

2 & EA’“ /!rc .q-‘-':.f’ #01"-7 ]

Rules for Rounding Computational Results

1. When adding or subtracting: round to the fewest number of digits after the decimal that
appear in any of the given values

2. When multiplying or dividing:  the result has the same number of significant digits as the
given value with fewest significant digits

3. When applying other mathematical operations ( radicals, logarithms, etc):
the result has the same number of significant digits as the
given value with fewest significant digits

4, In all cases, exact values that are not approximated have an infinite number of significant
figures. =

Note: Rounding rules only apply when input values are known to be rounded. When that is not the case, the
rounding is somewhat arbitrary.

Exercise 2 Perform the operations, rounding to the correct number of significant figures, assuming
all whole numbers are exact.

32.7+6.01-0.0047 = 3& 7052 E'?j;;j e L OFBHISY =L O
o 2387 J‘ﬁ
21032.25-0.00413+0.210 = (141191 +(36 -1)715° = 2% 0566
= #3. 63%25 . o o~ 3¥.[
WY
462 = /2. 097319 0.139-0.132  _ , o3¢ 5006

0.015° 0.011° -
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Exercise 3  The standard deviation formula from  statistics is as follows:

(#16 page 36)
/ D)

&= ‘lJ I . Evaluate this formula usTrig Zx = 50.58,
P

z x* =502.1444 , and#=7 , where n is exact. Round to the correct number of significant digits.
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Exercise 4  One application in statistics uses a formula for degrees of freedom. ¥, using the formula
(#18 page 36)

VWY g2
ﬂ-(,'—} . where V| =3 and ¥, =21 Evaluate ¥ where
_I/!I_ LS ”5 -om
s, =3.19,n, =53,5, = 6.73,n, = 41, where n and n, are exact, and round appropriately.
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1.3.4 Scientific Notation =

Definition A number is written in scientific notation if it expressed in the form
a-10"
where ]a{e [1L10) and ne Z .

Exercise 5 Express in scientific notation:
-3

-
234123 = 2. 3%/23 x /O 0002137 = 2/37 x /o

W

= —
1025011 = j,0250/ X fo -0.000102 - o2 X 1O

i

Note: When computing with scientific notation or without, the number of significant figures is the same in
either representation. For example. 127.890 should be converted to 1.27890x10°.




Exercise 6

(#6 page 33)

Exercise 7

(#8 page 35) ’
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1.3.8 Error
Maximum Relative Error = e Lk A?'mfme s 100%
Estimate

Exercise 8
{Example 1

Grren 2/-&& wite = 249, ¥52, yoo =+

2 ® :
Jhey 22, %00 /f’ ¢ =
ok . e/ ereof = o). = 0. 0062/,
299,52 ¥00 5
Exercise 9 Suppose the president is estimate to have a 59% approval rating, but this estimate has
(#27 page 37) a maximum error of 4 percentage points. What is the maximum relative error?
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Express in scientific notation, rounding to 4 significant figures:

2,753+ 4 @“s SR
= - 173 ¥ Q{.D‘? , G St Ce
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Express in scientific notation, rounding to 3 significant digits:

1
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Originally the speed of light was estimated by averaging a collection of
3.29 page 33)  experimentally measured values. One of the earliest estimates was
299,852 400 meters per second, with an estimated maximum absolute error of 20,400
meters per second. Find the maximum relative error.
.
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