Math 316 Spring 2022 Midterm Exam 1 February 1, 2022
Name: S % ) W ] , o S
Problem 1 2/3 4 5/6 7/8 Total
Possible 20 25 20 21 14 100
Received

DO NOT OPEN YOUR EXAM UNTIL TOLD TO DO SO.

FOR FULL CREDIT, SHOW YOUR WORK.

You may use a 3 x 5 card (both sides) of handwritten notes and a calculator.

EVENT A IS
MORE. LKELY

K

THAN EVENT B.

SO YOURE SAYING
THAT EVENT A
WILL HAPPEN.

NO, EVENT B
COULD ALSO
HAPPEN.

(

W

S0 YOURE
SAYING ITS
50/50
NO, IT'S
DEFINITELY
NOT 50/50

SOUNDS LIKE YOU HAVE NO
IDEA WHAT WILL HAPPEN.

AND YET I KNEW EXALTLY
HOW THIS CONVERSATION
\WOULD GQ HERE, LISTEN:

*CLICK
THEN YOU'LL
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S
“I know mathematically that A is more likely,
but I gotta say, I feel like B wants it more.”




20 points 1. Suppose that the average weight of a certain type of corn seed is normally distributed
with a mean of 40 mg and a standard deviation of 10 mg.

/4 (a) What fraction of these seeds are heavier than 35 mg?

z < Bf’qo = -5
/ | — A(__S,> = l_B@gs/ = . 915

l

3s
/2 (b) What is the probability that an individual seed would be heavier than 35 mg?

Same as (a)

/4 (c) What fraction of seeds’ weights are between 25 and 35 mg?

Al 35’»10) - A(-.5) = -3085 . 3085 —.OLWS

/// o B = L2941 F
§ -4 p — . = . ObLS
.5 35 all #) ,Q( -5)

/4 (d) What seed weight is at the 30" percentile?
A(z) = .30 = 2= -.°2

20 So o —s2 (1) = 248
J

/4 (e) What seed weight is at the 90" percentile?
2 = /.25

/\D Alz) =.70 =
: T So “Hot LZX(’O):CZ'?

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

(;/xﬂ C‘/7L/j (0 070

30 , (eD

—2 |




15 points 2. Same info from Problem 1: suppose that the average weight of a certain type of corn
seed 1s normally distributed with a mean of 40 mg and a standard deviation of 10 mg.

/7 (a) If you take a sample of 9 seeds, find Pr{37 <Y < 46}, the probability that the
sample mean Y will be between 37 and 46 mg.

‘PF{B?“HO <z < '—,‘[,-’-{05 = (Pf'{'_-q <z =< \_83

—

10 iz 2/iq
- A(L8) - A(-9) = .TeHl —18%] = . 7800

/8 (b) Given the four probabilities:
a = Pr{35 < Y < 45}, where n = 100
b = Pr{30 <Y < 50}, where n =100
c = Pr{30 <Y < 50}, where n =200
d = Pr{35 <Y < 45} for a single value Y
Write a, b, ¢, d in decreasing order (largest value to smallest):

c b a 4

10 points 3. Find the expected value py and standard deviation gy given the following probability
distribution for random variable Y. Show all pertinent work.

k Pr{Y = k}
—1 4

3 2

7 4

S (=1L H)F (3)N-2) v F(H) =0
(-1 - 5)1(."#>+ (3-5)2(.2) 4 (2-3) (4) = 12.8

M
6 -
g = Jiz.¥® = 3.5¢



20 points 4. For the iHealth Covid-19 Antigen Rapid Test, e 943 Test +
a positive result is accurate 94.3% of the time, 100 as <

and a negative test is accurate 98.1% of the Covid 057 Test —

time. Suppose that approximately 10% of the

population currently has Covid. 019 Tost +
. . . .900 No

Find the four missing values in the table below. Covid

Show all pertinent work below the table. 981 Test —

Results of test
No Test Positive Negative

Probability person has Covid || .100 B9LS|, OO

Probability person does not have Covid || .900 | |. 1S 3C]| 9936

1

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

Show all pertinent work below.

‘P( %‘ C l'l"s = (- '”"X'qq3> = 0743 = SH6S
(. roo) .943) + (100X .019) L1114
i (900 X.019) _ofFl =, 1535
P(imclﬂ“é iy
) (. 100Y.05%) _ Loos?F =, oo LY
(- ¢ =
Pric % (./oox,of—?)+(-%07(‘?87> . BERL
L | . .9%29 - . 993L
Defro c[ - § = —g GLALY © Tysse

N ’5@“ colwn] 15 |-



13 points 5. Suppose that approximately 10% of the population has Covid. You take a sample of
5 persons. Let Y denote the number of persons in the sample with Covid. Find each

3 (a)

/7 (b)

3 (c)

8 points 6.

of the following.

2 2
PF{Y=3}= CCB ('/0) [ ?0)

P

_ .opop4S5 + .0000|]

(o
Pr{Y > 3} =
- _oopo4b
Pr{Y < 3} =
OR =
We are interested in hair

color vs. eye color.

/2 (a) Find Pr{Brown Eyes}.

P <
-C, (.10) (. 70) +
- 1Y <

. 00810

c e
;CL) ( ID)hf(,?D)’ + s’Cr( /0) ('70)

2 3
gc (. Io)’(, ?0)44— ';C',z (.10) (.90)
!

|- [ 00810+ .0004

Eye
Color

900 _ 1
2300 =
/3 (b) Find Pr{Brown Eyes| Red Hair}.
200 _ |
oo 3

S

Hair color
Brown Black Red Total
Brown 400 300 200 900
Blue 800 600 400 1,800
Total 1,200 900 600 2,700

/3 (c) Are Brown Eyes and Red Hair independent traits or not? Explain/show work.

ﬂﬂs :

'Pr' {Br‘buﬁ\ gj'es } 'R-eﬁH—?a«:A ] = ?F?bew\ Ej.eg’S :




9 points 7. The population distribution at right has a
mean of 23 and a standard deviation of 7.
The sampling distributions using
n=2,n=10 and n =25
are shown below right (not in that order).
Determine the sample size in each case,

and compute the sample mean and
standard deviation for each sampling

distribution.
n= 10
mean = 23
_ 7
b=/
ne 25
mean = 2’ 5
0= 7 [z
n= &
mean = 2 3
SD =+ /\FZ

Spoints 8. Estimate the mean and standard deviation of the data
shown in the histogram at right.
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