12,2012
Math 211: Statistics for Sciences December

Fall 2012 Midterm #2

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.

NAME and SURNAME: M—V

SIGNATURE:

/20
/20
/20
/20
S /20

Total: /100
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ucstion 1 (20 Points): . . o
Charles Dickens just arrived in Istanbul and lives quite a distance from his office. The time it

takes him to drive to the office every morning is independent of the other days and normally
distributed, with a mean of 53 minutes, and a standard deviation of 23 minutes. Jane Austen, who
works in the same office, lives closer. The time it takes her to drive to the office every morning
is also independent of the other days and normally distributed, with a mean of 21 minutes, and a
standard deviation of 8 minutes. (Hint: Let X be the random variable representing the amount of
time it takes Charles to drive to work, and let Y be a random variable representing the amount of
time it takes Jane to drive tQ work. Assume that X and Y are independent).
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(a) What is the probability that for the next three momings, the total driving time for Charles is
more than 200 minutes? . 1t
[_a_; S ;m’lz:ia ,Q_‘r L - U{D‘j ’\,-:.L.,')._.’S ‘1"\““\1\\ %%‘\;:}“’3
i To K +Xp4Xy —— N(3x53, 3x23 ) = N5,
' 59 -\5° P2y 1)
Heys

. P(%75—-03) = L0 XS & B0

(b) What is the probability that on any given morning, the combined driving time for Jane and

Charles exceeds 100 minutes?
Lot V=X+Y, so we woet PV ~100)

Vo~ N (53 23%§t)= N (AQ,GGIB) |
W) = PR 2t )

e p(y >L1o0) = P(Z 7 e 20,. 351

= 1 -0,35%% = 044

Py
45

= p(E> 10%)

(c) Charles leaves his home at 07:00, and Jane leaves her home at 07:30. What is the probability
that Charles will arrive before Jane? N
Y- Aen

0 -32 " = K
So p(uU<3s) = PEES 3-@;—?) = P2

_ (e -00Y)= aubdl
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uestion 2 (20 Points):
Babiir Khan likes baklava. The probabilities for the number of plates (tabak) of baklava, denoted

X, he eats every day are given below. (Assume that the amount of baklava he eats each day is

i dent of the other days.
m,g_ef;'if_’}t«f,l-,ezc)tx?a?yi)mo-cs\wt\\m-nsl +2 025 +3(655)= 2.3¢

T 0 1 2 3
p(2) 0.05 0.15 0.25 0.55 :
EOY = ZRp09) = 05(0.05) 17 (615) 427 (0-25) +3H(8-55) = 6.1
(a) Doctors tell him that if he eats more than 100 plates of baklava in the next month (31 days), ";
he will get diabetes (seker hastaligr). What is the probability that he will get diabetes by the end of i
next month? : J= 9% i
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(b) His wife tells him that if he eats more than 70 plates of baklava next month (31 days), she
will leave him. What is the probability that she leaves him at the end of the next month?

by o) = P138) = P2z Hes R )
Vet
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Question 3 (20 Points): _
(a) A random sample of 49 New York stale employees (calisanlar) is selected and the sample
mean annual (yillik) salary is $21,543, with a standard deviation of $3,000. Estimate with 95%

confidence interval the true mean salary of all New York State employees.

— - ‘ -
N=69>20 s by oo by T a5 el s Mo
AP X F2oats(vm )

a O.

- -G, 7 300.
ez 0:07 = -? L = 21,643 ﬂ\""‘ﬁ (\3"'(':;1—'—')
%o.ol?z‘l’o”‘

= 21543 % 8O

(b) It is estimated that 75% of all 20 year old-men have weights ranging from 70 and 100 kg.
Assuming the weight distribution can be modeled with a normal curve and that 70 and 100 are
equidistant (es uzaklhkta) from the average weight, p, of all 20 year old-men, calculate the
population standard deviation, o, of all 20 year old-men.

>< O~ N (M, 9\1) }0} lQ)O Qﬂiu'lt(ﬁl'ﬁf‘% }rlw\n /{’1 PALdnnn g
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Question 4 (20 Points):

The random variable X can have the values 0 or 1, and the random variable Y can have the
values 0, 1, or 2.

(a) If the joint probability distribution of X and Y is given below, What is A and B if

E(X) = 0.4? You must show your work!!

Y
0 1 2
X0 0.1 A 0.15
1 0.2 0.1 B

Answer parts (b)-(e) according to the below joint pdf.

}f
0 1 2
X110 0.1 0.4 0.1
1 0.2 0.1 0.1

(b) Find the marginal distributions of X and Y.

(¢) Find Cov(X, Y).
COV (XI\/) -— EO(YJ

ul o

dis

Pul G50 oA
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o

'E(X)‘E(V) L
£0y)-0(0.3) + 1005 +2(.1) = 0.9
S )=

[630) +1(01)T?

—_0,0k

o Coa(%Y) = 0.3 o) (04) = 2=

(d) Are X and Y independent? Explain!

No, X4 Y e nck indepindent, st

(l-ﬁ Chrey were f"\cL&P, Cw(%“f) ) Ou

(e) Find the variance of 2X + 3Y, Var(2X + ?,y)'
Var(2X +3Y) = 4NoelX) £9Vor(Y/ 12 Cov( W
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Question 5 (20 Points):
Suppose a random sample of size n drawn from the uniform pdf, fx (z, )

=1/6,0<z <.
(@) Let 6, =2 X, where X is the sample mean. Is él an unbiased estimator for 8? If not
construct an unbiased estimator for & based on §,.

- e 2 My whae
Ed)= E(2X) = 2B® =20y Wl

T -9_?_..-_@_
/"‘"‘E"""f e E (7)10 " 28 7

. . £
¢ E&)-= 2(£)=€ = & \ﬁ/},.ggi_L@f

(b) Let 0, = X max» Where X, is the largest order statistic. Is 6, an unbiased estimator for 62 If
not, construct an unbiased estimator for € based on 02
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(c) Let f; be another unbiased estimator with variance, Var(6,) = 62/(n? + n + 1). Whlch one

of the estimators, 81 in part (a) or 94 is more efﬁcwnt’?
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(d) Let¥ =X*

(\,
n -h\‘H

P —

nt L ) -&H R P"V
where X is the uniform random variable defined above. Find the pdfof Y.

Fr)= PO £g)= POXCEY) = POXe(G) =£(F) = &L
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