Math 153 - Test 3 Name \(Qlé)
November 16, 2017 ' Score _ .

Show all work to receive full credit. Supply explanations where necessary.

1. (6 points) The values of the random variable z and its probabilities are shown below.

z | 0. 1 2 3 4 5 6
z) [0.03 2 041 021 029 ? 0.01

Find'possible values for P(1) and P(5) so that the table describes a probability
distribution and both z =1 and « = 5 are unusual.

0.03 % 0-4\ + 0.3\ + 0.39 + 0.0\ = O.O@

PO + B(5)
- AND-

PQ) < 0.09
. Pcs% € 0.04 o .
2. (9 points) Suppose the heights of trees in an orchard are normally distributed with

mean 112 inches and standard deviation 14 inches.

(a) What percent of trees in the orchard have heights less than 85 1nches7

P(X(B‘f)) = Y\oqu\ Ol‘?( c\%‘iqqﬂ 85, \9 \"\)

z@oa(oq = (0‘3\‘73

(b) What is the probability that a randomly selected tree is between 110 and 113
inches tall?

P( o ¢ xe113) = nocmal coﬁ(\\o 03, 119,\4)

— —

@0863 -

(c) A scientist looking for a certain inherited trait wants to study the tallest 1% of
trees in the orchard. How tall are those trees?

inv Noew (O-C\O\) \\D,\\\) x ( JHY .07 in

\L\\-\ 5‘7 m or TAL\UL

8 53"76




3. (15 points) The probability distribution for the random variable z is shown below.

(a) What two things about the table above show that it is a probability distribution?
® o« Px) 2| Tor macy Y

-

. ® 2 P(x) = o.\'a+q.os+ 0.4 + 0.07+0.0\+0.03 = 1

(b) What is the mean value of z?

U= 0(0.13) + 1 (0.03) + 2(0.74) + 3(0.07) + 4 (0.0V) & 5(0.03)

(c) What is the standard deviation in z? |
, ' 2
O/a: 0(0.12) /(0.03)+ 4(0.74) + q(0.07)+\6(0.0\) + 95 (0.03> ~ 1A

= 0.%3\%

oo s

\ ., N.\‘
O = 0, 8&\0\ N ?;fiicj‘/f/
(d) Determine P(z > 2).

P(3)+ P(y)+P(s) = 0.0+ 0.0 + 0.03

(oo

(e) Determine all unusual values of z.

usmg CumuaTive 0% Rwe 3
No VALUEY Azt UNUIUALLL IMALL .

4125 Ace unutusuy LAeQE.

p u%\ﬂg a m‘bgvvs: 9
/,(+30"~“» 3.78%

= O,4,9 Aeg upusuAL.
//‘.' ao— M O.Dga



4. (12 points) Suppose the travel times from your house to your favorite restaurant are
uniformly distributed between 11 minutes and 18 minutes.

(a) Sketch the graph of the probability density function.

N\ . .
/ B-1\=7
A
\/'7 1 o —e Hequr = =
— : >
: o 18
(b) What is the probability that your travel time is exactly 12 minutes?
j,/‘“"‘"“"\.g
Px=13) =[O

(c) What is the probability that your travel time is between 11 and 13 minutes?

(d) What travel time is at the 90th percentile?

g . +(x-W)=0.90

e .
X -2 6.3 = X=1T-3mn

5. (9 points) In 2011, the mean age of U.S. college students was 25.0 years, with a standard
deviation of 9.5 years. A simple random sample of size 15 is obtained.

(a) Explain why the Central Limit theorem does not tell us anything about the dis-
tribution of sample means.

THE AQES OF Coleat STUBWTS ARE NOT SAD TO
J 3

3¢ NORMAUY DISTR\BUTED AND THE SAmPLe SIRE \S Too

) SMmA\L.
(b) Change something about the problem situation so that the Central Limit theorem

applies.
MANgE To SAmpLes OF S1ZE o4 .
Now /u;(- = 95.0 ANO O‘)-( = qﬁ/\/};;“ Ana CLT APPF“*S'

(c) With your change from part (b) in place, determine the probability that your
sample mean is greater than 26.0 years.

P(X > 36.0) = normalcd¥(86,999999, 35, q'%)

‘ x[0.1999 = 19.99%
* 3




6. (5 points) Is the graph shown below a probability density curve? Explain why or why
not. '

\/GS THe graPy Lied ARove o oN THe Hor\ZomTAL AX\NS,
) .

Ans ARU unoe QrapH = g (@)= | .

7. (9 points) In a certain urban county, there are an average of 464 births per year.

(a) Recall that the population coefficient of variation (CV) is compited with the

Qo\\a%%o“ \,{(9‘{ formula CV = o/pu. Find the CV for the births per year.

g Ve T R e e T )

(b) In any given year, what is the probability that there are fewer than 450 births?
P(x< 4s0) = P (x£449)

= QOL&&M\CO\'? (‘-\L&\,\—\\-\ﬂ ~(0.95\9 - |
| = 95.\8070"
= °° 7

(c) In any given month, what is the probability that there are exactly 38 births?

'M'/L{ P(x= 3%) = POLE.SM\PO\": (Lj-(—";—-, 38)

! [0.0648 = 6437

S S e——



8. (12 points) 71% of Americans believe illegal drugs are a serious problem in the U.S.

Q) 905\\ N Suppose a simple random sample of 35 Americans is obtained.
\
o7 fbb A\ (a) What is the probability that exactly 18 people believe drugs are a serious problem‘7
O .
” A\ N
R . 0‘% P(,X z \%} = \Ow\of'\\bo\¥( 39,0.M\, \%3 ~ O 00619 T
0\, = 0.6 o?o )J

S R

(b) What is the probability that no fewer than 20 people believe drugs are a serious

problem?
P (x280) = |- P(x¢30) = \-P(xeq)

\ BL"\OV"\ co\S‘:( 35 Oo 7\ \C\B W 3%:‘701

(c) A quick check will show you that P(z = 29) = = 0.04691. Does this indicate the 29
is an unusual value? Explain.

/\/ gou, NEED TO CHéck A COV NoT A PBV'.

//u faer, P(x=2 89> 0.0824 . 99 s ot UPULUAL |

(d) In the sample of 35, what would be an usually small number of people who think
drugs are a serious problem? (Be sure to show your work.)

Np-anpq = 350~ 9V35(M(0- a‘ﬂ L
x /9.48 = ( 7 ore FeuJ?f Zf}fmuﬂ_“

9. (9 points) The Ford Edge has a mean highway gas mileage of 27 miles per gallon (mpg) "
with a standard deviation of 3 mpg. A rental car company buys a fleet of 60 of these
cars.

(a) What is the probability that the mean gas mileage of the fleet exceeds 26.5 mpg?

P(¥>86.58) = normaled T (86.5,3999999, g7, 3 ﬁ;c)
© 0.‘70/(0 = 90-/(0070

(b) Would it be unusual if the mean gas mileage of the fleet were less than 26 mpg?
Show work or explain.

N
P (X< 86) = normalcd ¥ (-390099, 96, 37, Wao)
2 O. OO\‘\q < 0.05 VEP\. TuaATs URNWUSUAL,

(c) In order to answer the question in part (a), did you have to assume that the gas
mileages were normally distributed? Explain.

No, swce n= 60 >30, Tue QLT
Appu&& AND THe SAmpuug

) 5 DAYT, \S Appaox. NenMAL,



10. (4 points)
(a) What does it mean for an estimator to be biased?
THe £STIMATOR Does NET Taege™ THE ROPULATION PARAMITI

BE1Ng EITMATED. 10 OTH®R WorDS, The MmN OF THE

SAMPLING DATTRIBUTION |y NOT THE PO, PARAMETER.
(b) Give an example of a biased estimator. ’

-

Range, mewian

(c) Give an example of an unbiased estimator.
MQAK) R PRQY»OQY 1oN

11. (4 points) A bank has an average of 31.8 customers per hour, with most customers
visiting between 11am and 2pm. Let z represent the number of customers in any given
hour.

(a) What are the possible values of z?

X=0,\,9,3, ...

(b) Suppose you were asked to compute P(z > 35). Why is it inappropriate to use
the Poisson CDF?

-\ Raclu\rae& OCLurRRLICET ToO [T SQQEAB ouy
EvaoLy. No \-\A\)pmmg e,

12. (3 points) A fun size bag of Skittles contains 13 candies, 6 of which happen to be yellow.
(Therefore the probability of randomly selecting a yellow candy is 6/13.) Suppose 10
-candies are selected at random and eaten. Let x represent the number of yellow candies
in the sample. Are the values of z in a binomial distribution? Explain.

No, PRO} oF Yelow CHARGES
WATH GAQ\Y CAMBg SELECTED,

13. (3 points) An automobile dealer finds that used car prices are normally distributed
with mean $14,250 and standard deviation $2080. The dealer selects random samples
of 15 cars. Are the sample means normally distributed? Explain.

VE'%) EV T\—\oug\-\ THE SAMPLEY ARE TSMAL,

THe CLT 4ppue) BEcARE THE PRICES

. 5 Ant MormMAUY DISTRIBUTED



