4.931 — S0
Cl.ss> — S5.10I
Y g -~ S./ST

2. The data and the accompanying histogram give the weight, to the
nearest hundredth of a gram, of a sample of 100 new nickels.

Nickel Weights (in grams)

4.87 492 495 497 498 500 501 503 504 S07
487 492 495 497 498 500 501 503 504 507
488 493 495 497 499 500 500 503 504) 507
4.89] 493 495 497 499 500 502 503 505 508
490 493 495 497 499 500 502 503 505 5.08
490 4.93 496 4.97 499 501 502 503 505 509
49 Ta04 496 498 499 sm 502 503 506 5.09

491 491 496 498 499 500 502 504 S06 5100
492 494 49 4598 500 500 502 504 506 51
492 491 49 498 500 501 502 S04 506 5.l

. LR} 4 58 49 .96 500 504 508 512

Weights (ingrams)

a. The mean weight of this sample is 4.9941 grams. Find the median
weight from the table above. How does it compare to the mean
weight?

b. Which of the following is the standard deviation?
0253 grams L0551 grams 253 grams  1gram

c.  Mark points along the horizontal axis that correspond to the mean
and one standard deviation above the mean, one standard
devotion below the mean, two standard devotions above the
mean, two standard deviations below the mean, three standard
deviations above the mean, and three standard deviations below
the mean.
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d. What percentage of the weights in the table above are within one
standard deviation of the mean? Within two standard deviations?
Within three ﬁard deviations?

[~50 = & -07%
2-5p = 1> - 557

/00 i
& Cdd
$-so0> 9‘,—0‘ - [00/5
e. Suppose you weigh a randomly chosen nickel from this collection.
Find the probability that its weight would be within two standard

deviations of the mean. 5 ?
7 >

68-95-99.7 Rule

T
| [
/ e | i |

" ¢ %o

= = 1 - =
X"BO x-20 F.sp YW X#sD X150 Xidsp

3. Suppose that the distribution of the weights of newly minted coins
is a normal distribution with a # of 5 grams and standard deviation
oof 0.10 grams.

a. Draw a sketch of this distribution. Then label the point on the
horizontal axis that corresponds to the mean, one standard
deviation above and below the mean, two standard deviations
above and below the mean, and three standard deviations
above and below the mean.
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b. Between what two values do the middle 68% of the weights of
coins lie? The middle 95% of the weights? The middle 99.7%

AL A
95 /6~ 4.8-5.2

c. MNiustrate your answers in Part b by shading approprbate regions
in capzes of your sketch.

.

4. Answers the following questions about normal distributions. Draw
sketches illustrating your answers.

a. What percentage of the value in a normal distribution line

above the mean?
o
S50/%5

//

1
F

b. What percentage of the values in a normal distribution lie more
than two standard deviations from the mean?

€/
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c. What percentage of the values in a normal distribution lie more
than two standard deviations above the mean?
OB
.50

| ] 1

T 1 g 1 T v

d. What percentage of the values in a normal distribution lie more
than one standard deviation from the mean? P
0%

/ l///‘/,L

|
AA
5. The weight of babies of a given age and gender are approximately
normally distributed. This fact allows a doctor or nurse to use a
baby's weight to find the weight percentile to which the child
belongs. The table below gives information about the weights of
six-month-old and twelve-month-old baby boys.

b TR TR

Weights of Baby Boys
Weight at Six Months  Weight at Twelve Months

(in pounds) (in pounds)
Mean j 17.25 22.50
Standard Deviation o 20 22

Seams: Tanrenbaun, Peter, and Raberl Amold. Excarsions i Monery Msthemaiics. Engiremod CRRL. New Jersey
Frontice Hatl 1982

a. On aseparate axis, draw sketches that represent the distribution of
weights for six-month-old boys and the distribution of weighs for
twelve-month-old boys. How do the distributions differ?

12 n®

o

b g )
J]I,h l}‘, 15'15 178

('
1

|
- ] 1 I I HE: . | §
b. About what percentage of six-month-old weigh between 15.25
pounds and 19.25 pounds? @ 30/
(v
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Percentile

c. About what percentage of twelve-month-old boys weigh more than
26.9 pounds?

15 %

d. Atwelve-month-old boys weighs 24.7 pounds is at what percentile

for weight? 3 L{ th

e. Asix-month-old boy who weighs 21.25 pounds is at what

percentile? ﬁ; 7 5....

pcrcm 'L: [4:

b b
| H q7.5

i - G4.55

L) L Sa

..-)u’..q-ir n-e m by MRr by

25| Pa




What you will learn about:
Standardized Values

1,

M

Examine the table below, which gives information about the
heights of young Americans aged 18 to 24. Each distribution is
approximately normal.

Heights of American Young Adults (in inches)

Men Women
Mean p 68.5 65.5
Standard Deviation o 2.7 2.5

Sketch the two distributions. Include a scale on the horizontal axis,

Alex is 3 standard deviations above average in height. How tall is

| Esy Was): T8

Marvin is 2.1 standard deviations below average in height. How tall

is he? éﬁs__ 21(247) - GQ 55

Miguel is 74" tall. How many standard deviations above average

height is he? 635 n )(62,73 =_7(1
X=2.04
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e. Jackie is 62" tall. How many standard deviations below average

height is she? 655-+x(25'>"~"- Gl
X="L9

f.  Marinais 68" tall. Steve is 71” tall. Who is relatively taller for her
or his gender, Marina or Steve. Explain your reasoning.

Sheve -3
Masi |

Standardized Value 2. Look more generally how standardized values are computed.

a. Refer to Problem 1, Parts d and e. Compute the standardized
values for Miguel's height and Jackie's height.

b. Write a formula for computing the standardized value z of a value x
if you know the mean of the population g and the standard
deviation of the population o

3. Now consider how standardizing values can help you make
comparisons. Refer to the table in Problem 1.

a. Find the standardized value for the height of a young woman who
is 5 feet tall.

b. Find the standardized value for the height of a young man who is 5
feet 2 inches tall.
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