Math 316 Spring 2026 Midterm Exam 1 February 2, 2026
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Name:
Problem 1 2 3/4 5/6 7/8 Total
Possible 20 22 23 14 21 100
Received
DO NOT OPEN = =
YOUR EXAM UNTIL PROBARILITY
TOLD TO DO SO. :

YOU MAY USE A 3 X 5 CARD
(BOTH SIDES) OF
HANDWRITTEN NOTES
AND A CALCULATOR.

=/

=

FOR FULL CREDIT, SHOW

ALL WORK RELATED TO
FINDING EACH SOLUTION. *I know mathematically that A is more likely,
but I gotta say, I feel like B wants it more.”
EVENT A 1S S0 YOURE SAYING | SO YOURE SOUNDS LIKE YOU HAVE NO
MORE LIKELY THAT EVENT A SAYING IT5 IDEA WHAT WILL HAPPEN.
NO, EVENT B NO, IT'S HOW THIS CONVERSATION
COULD ALSO DEFINITELY WOULD GO. HERE, LISTEN:
HAPPEN. NOT 50/50. ( #CLICKH
\ THEN YOU'LL
5AY ‘50 ITS
5)%/50...'




20 points 1. For the iHealth Covid-19 Antigen Rapid Test, q 94 Test +
a positive result is accurate 94% of the time, .02 Coa? d <
and a negative test is accurate 98% of the time. / v 06 Test —
Suppose that 2% of the population currently
has Covid. .02

k No / Test +
.98

Find the four values in the table below. Covid
Give values to four digits after the decimal
(careful on rounding).

Test —

Results of test
No Test Positive Negative

Probability person has Covid .02 .489¢ | . 0012

Probability person does not have Covid .98 |.€lcY |.91¢¢%

1

For example, this value is
Pr{No Covid | Test—}

Show all pertinent work below.
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22 points 2. Suppose that the average height of men in the United States is normally distributed
with a mean of 70 inches and a standard deviation of 4 inches.

/4 (a) What fraction of men’s heights are less than 68 inches?

P-iy<L8): P12 fb._gqlo c: Pr{e = -5

P - A(-5) = 2087
et/

--.C
T =
/4 (b) What fraction of men’s helghts are greater than 71 1nches - < - ;
PIY2#}=Rle: M2 =Rie2.255 ~ jz =2

= l - A(.zg) = ‘-,gqg?‘: 040,3

/\,7///\@

L
2z = zf
/4 (c) What fraction of men’s heights are between 68 and 71 inches?

[=.3085 =, 4013 = . 2702

/ oR A(.z';)'A(~.§)
e/ / 5787 — - 3085
/4 (d) What height is at the 20" percentile?

L)'z:-.xv so heiqit is 0. $4(4) = Lb-t

)

/4 (e) What height is at the 80" percentile?

, 8o
T o keight o Fo +.84 (%)= 336

/2 (f) What fraction of men’s heights are between the two heights you found in (d) and (e)?

0%




15 points 3. Suppose that the average height of men in the United States is normally distributed
with a mean of 70 inches and a standard deviation of 4 inches.

/6 (a) If you take a sample of 4 men, find Pr {68 <Y < 71}, the probability that the

sample mean Y will be between 68 and 71 inches.
APy e p s MRy Byoyces.5) " Als)-A(1)
4 1 . LS - .ISEF

e F
= .532F%

/6 (b) If you take a sample of 25 men, find Pr {68 < ¥ < 71}, the probability that the
sample mean Y will be between 68 and 71 inches.

D b8 < UL D r s seas ) 253=A(125)-A(-25)
i T L g :.30{44-),00192
2 = =.¥8% 2

/3 (c) Ifyou take a sample of n men where n > 25, which one of the following is true?
(Just circle one of the three statements.)

(Pr{68 < 7 < 71} > the probability that you found in (b)

Pr{68 <Y < 71} = the probability that you found in (b)

Pr{68 <Y < 71} < the probability that you found in (b)

4. Find the expected value py and standard deviation gy given the following probability

8 points
distribution for random variable Y. Show all pertinent work.
k Pr{Y =k}
0 2
1 .6
2 2

My = ol-2)+ 1(.6) + 2(.2)= | i
: (a-,)‘(.z)+//~/)‘(.é)+(z~:) (.2)

67:
2 +0+.2 =-4
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o Ty g = .6325



Sonple Size = [€Ss VMﬁ}% /" pSamf/e

9 points 5. The population distribution at right has a
mean of 8 and a standard deviation of 6.

The sampling distributions using
n=2,n=5and n=25
are shown below right (not in this order).

Determine the sample size in each case,
and compute the sample mean and
standard deviation for each sampling
distribution.

n= ZS’ i
mean= .

w- @fzF
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5 points 6. Estimate the mean and standard deviation of the data —
shown in the histogram at right.

oo = S5 or LO
D = (S 20
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For the next prOblem: SCO = 1, 561 = 5, 5C2 = 10, 5C3 = 10, 5C4_ = 5, 5C5 =1

13 points 7. Suppose that approximately 30% of the population has Type A-positive blood. You
take a sample of 5 persons. Let Y denote the number of persons in the sample with
Type A-positive blood. Find each of the following.

/3 (a) Pr{Y =2}= YCZ (-3)2(-7')5 = 208 F
- J

/0
/7 (b) Pr{y<2}= Pr§Y:0§ + ?rr€Y=I§ ' ¢
= C (3)°(-7) + C(3) (%)

Ibé’(??'f , 36015 = .S2522
‘ = . | +&
A s |— 52822 Y4 FIF

or :'g{\{: 23+ 1Y =33+ P 1Y =4} +R1Y =5§

Hair color
8 points 8. We are interested in hair Brown Black Red TOTAL
color vs. eye color. Eye Brown 500 300 20 $20
/2 (a) Find Pr{Black Hair}. Color Blue 300 200 50 1.050
S ~ ,.26FY TOTAL | 1300 500 70 1.870

18 Fo

/3 (b) Find Pr{Black Hair | Brown Eyes}.

300
== =~ .3 cq
gzo
/3 (c) Are Black Hair and Brown Eyes independent traits or not? Explain/show work.
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