Math 211: Statistics for Sciences November 8, 2012

Fall 2012 Midterm #1

Closed book & notes; only a single-sided and handwritten A4 formula sheet and a
calculator allowed; 100 minutes. No questions accepted!

Instructions: There are six pages (one cover and five pages with questions) in this exam.
Please inspect the exam and make sure you have all 6 pages. You may only use your calculator
and your formula sheet. Do all your work on these pages. If you use the back of a page, make
sure to indicate that. You may not exchange any kind of material with another student.

Remember: You must show your work to get proper credit.

Academic Honesty Code: Kog University Academic Honesty Code stipulates that “copying from
others or providing answers or information, written or oral, to others is cheating.” By taking this
exam, you are assuming full responsibility for observing the Academic Honesty Code.
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Question 1: (20 Points)
The sample space of a random experiment consists of the integers 0, 1, 2, 3, 4 (i.e, the outcomes

of the trials are these integers). The probabilities assigned to each simple event (or outcome) are

given below.

T 0 1 2 3 4

p(z) | 0.015 | 0.235 | 0.425 | 0.245 | 0.08

(a) Is this an acceptable probability assignment? Why?
Yes, becuuse (1) pR20 &.r ol % —
S
(2) 5 ptx) - 0.01564+0.235 +0.425 + -2
oy = 4.06
(b) Define the event A as “The outcome of the trial is smaller than 3”. What is P(4)?

A<x< 2 o PUA)= P(Xe3) = P(0) +PL) *P(2)
= 6. 0\5 4+ 0. 235+40. 425 = Q.45

—_————

+0.09

(c) Define the event B as “The outcome of the trial is larger than 1”. Are A and B independent?
B X5l (o P(B)= POIL) = P(2] +P(3) T P)
= 6,428 +¢.245 +0f°3 = 6.945
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Question 2: (20 Points)

(a) Consider a class of 20 students. Assuming this class consists of randomly selected students,
find the probablhty that at least two students share the same birthday? [Leave your answer in
expression form; i.e., do not evaluate the expression to get the final answer {L |

o\{ ,Q_e»\’c At chudedd clare e fowe b

A_
At P\ =P v 4wo studeatr s\here du suwe \aﬂf‘k‘l’cbj
oat)= 365%0  , emy- L. 365Tw
16520 2,549
= )

(b) An experiment consists of the following steps: Toss a fair coin; if the outcome is tails, roll a
fair die and record the number appearing on the top face; if the outcome is heads, roll two fair
dice and record the numbers appearing on the two top faces. Describe the sample space. How

many elements does it have?
<—r SR | P [V SR A PLYRSP a.j f s
e M Ao e qoy, (Y- ., (b o g
s senpls space S w s—%m-.u (T, - € :&3/“7)
(Hhb), (b » mep B

St "\LS\= é 4+36= 42
(c) Are the outcomes equally likely? \ X

-,

No,'tl,-ej ot m’t be cawd= P(TL) "":"“fé" 1

1
and PR LD = Lrlx J,;- P = > ecty) #0 (WAL)

(d) Define the event E as "the sum is 3". (That is, event E consists of the following outcomes. If
one die is rolled, the outcome is a 3; if two are rolled, the sum of the appearing two numbers is

3). What is the probability of £?

i E"’?@*’g)l (H,L,l)/ L*‘I;Z,\)‘-}
2) +P(H)

E “SUM 1 3“
P(Tt?) £ PO

P(E)= % t
Ly 2t e 9
3 2l
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Question 3: (20 Points)

In Cleansland, 45% of the women who are tried in court (mahkemede yargilananlar) are
convicted (mahkum ediliyorlar). 82% of convicted women are actually guilty, while 96% of
acquitted (beraat eden) women ware actually innocent.

(a) Make a probability tree for women who are tried in court. Use the letters C' for convicted, A
for acquitted, G for guilty, and I for innocent in youm diagram.

%G’—s(G/ ) 6

< GO~ — (C/I) ¢ a.0¥)
N 6 fh, ) 0T
6.5 A< | LAy
’ 0?6 B A

- .-—--ﬂ(PhT—-): 0.5;2.8

j 00t

(b) What is the probability that a woman is acquitted?

P(X) = 9.55

(c) What is the probability that a woman who is convicted is innocent? (i.e., you are given that
woman is convicted).

\
P(L|c) = PLeT) - Q.b¥ = 0.L%8
PCc) 4G =

(d) What is the probability that a woman who is innocent is convicted?

?(C\'L): P(C,l)_— o.0% _ 6.0%) '—:—'G:B?)
P(L)  .afl+0.528 0609 ——

(¢) What is the probability that a woman is acquitted and is guilty?

o :0.0']_2.
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Gener ated by CantScanner fromintsig.com



Question 4: (20 Points)
Suppose U is a uniform random variable over the unit interval (0, 1].

(a) Compute the mean (i.e., expected value) and variance of U.

i
U~ u"\tﬂ'ofﬁ\[b;lj - _C ta) = i-{'/l OéuL
L

/Mu:ELQ\;fl;.fumlclu J; uol,n,\::%:)c 3 .é-/

(AN = ;3 .
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—

(b) The random variable ¥ = (b — a)U + a is uniform over (g, b]. Find the variance of Y.

VoarlY) = Voe (Q;,—u)L,l+o\) = (lb=a)® Vearl&) £0
—(p-o)"
"1

(¢) Let Z be a random variable with the following pdf7z(z) =3 22,0 < z < 1. Find the variance

B e e

1 0
Y= [ (32)da- 322 ‘, 2
0 S T e
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s B e L T 1 ST, o T e P PN

(d) Which one of the variables, U or Z, has larger spread? Why”
5 A = alYS and  Var(Z) = =2
g v 3 J
o vadl) 7 \/ur(t) W hog o Qﬁ'%:__wwﬂM B
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Question 5: (20 Points)

(@) .For persons infected with a certain form of malaria (sitma), the length of time spent in
remission (gerileme) is described by the continuous pdf fy(y) = 33% 0 <y <3, where Y is

measured in years. What is the probability that a malaria patient’s remission lasts longer than one
year?

2
PY>L) = f__jacb 2Ly )3., L (23-): 2= oab
q

£ 5
L 3Ty —— 4
+=Y 2
(b) Find also the cdf of Y. -ELJJC 2 — _i—
te 0Ly, \’(_j ’P widt 2 | = o &
= o, v<° *
w] =
2% /
I

(c) A fair die is rolled three times. Let X denote the number of different faces showing. Find
E(X). (Hint: possible values for X are 1,2, 3.)
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