KEY
Math 247: Test 1 Name: v Y

In-class test /80 points Take home test /20 points

1. (12 points) A study investigated the relationship between positive and negative coaching and performance on a
memory test. The researchers took a random sample of 60 college students then randomly placed them into three
groups of 20 students each. One group listened to a positive coach (“You can do this!”), one group listened to a
negative coach (“You can’t do this”), and the control group had no coaching. Each of the subjects in the groups
then took a brief test on memory that had a score from 0 to 10.

This study is (circleone) [ A RANDOMIZED EXPERIIV[ENT / AN OBSERVATIONAL STUDY

The variables in this study are “Type of Coachlng and “Test Score”
What kind of variable is “Type of Coaching”? [CATEGORICAL}) NUMERICAL

What kind of variable is “Test Score”? CATEGORICAL , NUMERICAL /)

Which of these variables is the Treatment (Factor)? [ Ypt O (ocachthg
Which of these variable is the Outcome (Response)? /. L 1 eMmory [€ST ODCeoi

]

2. (9 points) The boxplots below show the distribution of the memory test scores for the study described in
problem 1, with the 3 groups being “Positive Coaching”, “Negative Coaching” and “No Coaching”.

Which group’s memory test scores showed the most variability? /v O ( /”{ 1 / 1 &G

N

Which group’s memory test scores were left skewed? T esitTlipe (_22ching
o J
Which group had an outlier and what is the value of the outlier? N YadlvC Ceaching / O

N/ fre 2 =

Did the type of coaching seem to
have an impact on memory
according to these results?

Include the “typical value” of each
group in your explanation. , Positive Coaching —
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Boxplot of Positive Coaching, Negative Coaching, No Coaching
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3. (3 pts) Why is the medlan ofa data set conSIdered “re51stant” and the mean conmdered “not resmtant”‘?
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4, (10 pts) The distribution of gas mlleage (mpg) for the top selhng cars in 2015 are shown below
Use the histogram to answer the following
questions. 5T
(a) How many cars were in this study? 2 47 k
)
/7/” CAars 37
ol
(b) How many cars had gas mileage o 2 9 |9
o z . ]
A 11
under20mpg? /| C ol S / Ly
0 {
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(c) What is the relative frequency (express as a )
Miles Per Gallon

percent) of the cars that had a gas mileage of 35

mpg or better?
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(d) Isthe data skewed 1eﬁz skewed nght })r approximately symmetric?

<
B ¥

!

/‘u\fl”?”

(e) Which of the followingg’feeu/lyd be | t}je median and mean of the data? (circle the best answer)

(i) Median =15, Mean = 20

/ (11 v{cdlan 245 I‘v'ean 25)

(iii) Median = 25, Mean = 22.5

(iv) Median =25, Mean =30

5. (4 pts) A group of 10 male and female students were asked their weekly work hours. Unstack the data.

Unstacked

Stacked
Male 16 [i ale
Female 15 '
Female 25 / @
Female 0 /O
Male 10 9
Male 30 > (L
Female 10
Male 25
Female 0
Female 20




6. (20 pts) A random sample of 5 students were asked how many pets they have.Their responses were 0, 0, 8, 1,2
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(a) Construct a dot plot of this data. ;I ; et ! ‘
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(d) By hand, find the standard deviation of the data. | | =
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(e) Is the standard deviation “resistant”? Explain.
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7. (10 pts) The average head circumference of 1 week old female infants is 35 centimeters with a standard
deviation is 1.5 centimeters. Assume head circcumferences are symmetrically distributed.

(a) Sketch a curve, with the x-axis labeled appropriately, showing the distribution of head circumferences

»-f», Ef rM ‘ é H ;x
305 F2 235 35 305 3% 25

(b) Between what two values should about 68% of the head circumferences fall?

Beliveer . 3.5 cmad D65 Cm.

(c) Find the z-score for the baby girl with a head
m.

circumference of 31.5¢

= 3.5 =-7333
/.5

g e

(d) “Microcephaly” is a defined as a baby having a head circumference of more than 2 standard deviations from the
mean. Does the baby from part (c) have microcephaly? Include the meaning of the z-score you found in part (c) in
your answer.
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8. (12 points) A student asked 30 students who ride a short board how many days per month they surf. The data is

displayed in a dotplot below, with the descriptive statistics for the group shown below the dotplot.

6 9 12 15 18
Short
Descriptive Statistics: Short
Variable N N* Mean SE Mean StDev : Minimum Q1 Median Q3
Short 30 0 9.900 0.821 4.498 4.000 6.750 9.500 12.000

Maximum
21.000
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What is the five number summary for this data set? 4 ) Q . 7/ “ ? Lo / , s /
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Find the IQR. j@ R=0(), ¢
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