Name:

Statistics Classwork 6

6-A Graphs of Normal Probability Distributions
1. In each curve, fill in the blanks for a normal distribution using the parameters provided.
a) IQ tests have a mean of µ =100 with σ = 15.
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b) In Ryan’s ant colony, the mean weight is µ = 460 mg with σ = 110 mg.
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2. Use the curves above to answer the following questions.
a) What percent of people have IQ’s between 85 and 115?

b) What is the probability that a random person has an IQ between 85 and 115?
c) What is the probability that a random one of Ryan’s ants weighs more than 460 milligrams?
d) Approximately what percentage of Ryan’s ants weigh between 405 and 460 milligrams?

6-B
Normal Probabilities
3. Convert the following raw scores into z scores using the parameters given in #1.
a) an IQ of 100

b) an IQ of 112

4. Find the area under the normal curve below the given z value.
a) z = 0.00

b) z = 0.80

c) an ant weighing 330 milligrams

c) z = -1.18

5. Fill in each blank in the normal curve below. Verify that the total area is 100%.

______%

______%
-1.18

______% ______%
0
0.80

6. Calculate the following probabilities.
a) P(-1.18 ≤ z ≤ 0.80)

b) P(z > 0.80)

c) P(z > -1.18)

_______

7. Label and shade the normal curve below to represent P(105 ≤ x ≤ 126) for IQ scores, and then calculate what
percentage of people have an IQ between 105 and 126.

30%

Relative Frequency

8. Last semester’s PreCalculus final scores were
106, 111, 114, 114, 117, 123, 123, 123, 126, 126,
131, 132, 135, 135, 136, 137, 138, 141, 144, 144,
145, 147, 150, 150, 150, 153, 153, 153, 153, 155,
156, 156, 160, 162, 162, 165, 168, 171, 171, 174,
174, 174, 180, 180, 180, 183, 186, 186, 189, 195,
198, 198, 204, 213, 216, 216, and 222. The mean
was 158 and the standard deviation was 29.
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a) Count the number of scores in each category. List these
numbers in the “O” (observed) column.

b) Divide each of the observed values by 57 to calculate relative frequencies, and make a relative frequency histogram of the data.
c) Calculate the z scores. List these numbers in the “z” column.
d) Fill the x values and the z values from the first two columns into the blanks in the third column.
e) Look up the area under the normal curve below each z value, and fill in the blanks in the third column to subtract and find the area under the
normal curve between each z score and the next.
f ) Calculate the sum of the areas calculated in the third column. If it is not almost exactly 1.0000, try to find the error.
g) For each of the areas calculated above, plot a point at that height on the histogram in the middle of the class of that area. Connect these points
in a normal curve that peaks at x = 158.
h) Multiply the areas calculated in the third column by the 57 students to find the expected number of students in each range. List these numbers
in the “E” (expected) column.
i) For each range, calculate observed minus expected to see how different the actual results were from a normal curve. List these differences in the
O – E column.
j) How closely do these test results seem to follow a normal distribution?
x

z

area under normal curve between z and next lower boundary

O

E

O–E

x = 100

– 158
z = 10029
= -2.00

P(

.0228

0

.0228(57) ≈ 1

1

x = 120

– 158
z = 12029
= -1.31

P( 100 < x < 120 ) = P( -2.00 < z < -1.31 ) = .0951 – .0228 = .0723

5

.0723(57) ≈ 4

1

x = 140

– 158
z = 14029
= -0.62

P( 120 < x < 140 ) = P(-1.31 < z < -0.62 ) = .2676 – .0951 = .1725

_____ .1725(57) ≈ _____

x = 160

– 158
z = 16029
= 0.07

P( 140 < x < 160 ) = P( -0.62 < z < 0.07 ) = _____ – .2676 = _____

_____ _____(57) ≈ _____ _____

x = 180

– 158
z = 18029
= _____

P( 160 < x < 180 ) = P(_____ < z < _____) = _____ – _____ = _____

_____ _____(57) ≈ _____ _____

x = 200

– 158
z = 20029
= _____

P(_____ < x < _____) = P(_____ < z < _____) = _____ – _____ = _____

_____ _____(57) ≈ _____ _____

x = 220

– 158
z = 22029
= _____

P(_____ < x < _____) = P(_____ < z < _____) = _____ – _____ = _____

_____ _____(57) ≈ _____ _____

P( 220 < x

_____ _____(57) ≈ _____ _____

		

x < 100 ) = P(

z < -2.00 ) =

) = P(_____ < z

) = 1.0000 – _____ = _____

_____

6-C
Percentiles and the Normal Curve
9. Convert the following z scores into raw scores using the parameters given in #1.
a) z = 2 for IQ

b) z = -1.18 for ant weight

c) z = -1.18 for IQ

10. Find the z score needed to achieve each of the following.
a) Bottom 5%

b) Top 20%

c) 40th percentile

11. Calculate the size one of Ryan’s ants must be to meet the following criteria.
a) It is among the smallest 5% of the ants

b) It is among the largest 20% of the ants

6-D The Central Limit Theorem
12. Use the formula σ˛= √nσ to calculate the standard error.
a) σ = 20, n = 25

b) σ = 46, n = 33

c) σ = 1.49, n = 40

13. Use the formula z = σ˛/–√nµ to calculate the z score.
a) µ = 50, σ = 12, n = 9, x = 57

c) It is at the 40th percentile.

b) µ = 4.56, σ = 1.91, n = 30, x = 4.31

c) Ten people had an average IQ of 106.

14. For each scenario, identify which random sample is more likely to have the stated outcome.
a) IQ is between 105 and 126.

a single person

the average of three people

b) More than 75% of coins land on heads.

10 coins

100 coins

c) Average throw distance is between 40 and 45 meters, given µ = 41.

two throws

four throws

15. Label and shade the normal curve below to represent P(105 ≤ x ≤ 126) for 3-person IQ averages, and calculate the probability that a random group of 3 people will have an average IQ between 105 and 126.

16. Calculate the IQ score at the 95th percentile for the following.
a) individuals

b) averages of groups of nine people

