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MUST DO BEFORE STARTING EXAM

UCLA 1p; Y _ 1. Session:h

LAST NAME (Please, PRINT): __ ut ID on your desk)

FIRST NAME: F GG __

SIGNATURE (In English):

(a) WRITE AND MARK YOUR NAME AND ID ON THE SCANTRON.
(b) WRITE THE COLOR OF THE EXAM ON THE TOP OF THE SCANTRON, IN NUMBER 2 PENCIL.

(c) WRITE YOUR NAME ON ALL SIDES OF THE CHEAT SHEET, TOP RIGHT HAND CORNER.
MAKE SURE YOUR CHEAT SHEET IS STAPLED THROUGHOUT THE WHOLE EXAM.

(d) DO NOT DETACH ANY PAGES FROM THIS EXAM. EXAM MUST STAY STAPLED DURING THE
WHOLE EXAM.

(¢) PUT ALL YOUR BELONGINGS INSIDE YOUR BACKPACK UNDER THE CHAIR.

(f) ONLY ID, NUMBER 2 PENCIL AND PEN, ERASER, SCIENTIFIC CALCULATOR, SCANTRO-
NAND CHEAT SHEET ALLOWED IN THE EXAM.

(g) PUT DOWN THE TABLES ON YOUR RIGHT AND LEFT. ALL ITEMS MUST BE ON YOUR DESK.

Other important Instructions-Read. Points lost for not following directions OR 0 POINTS IN THE EXAM,
and further consequences.

¢ Closed books, closed notes. Material covered is up to last day of lecture before the exam.

e Students without a cheat sheet must let the professor know that do not have one before the exam and sit
on the front row of the exam room.

¢ You must be silent in the exam room throughout the whole time that you are in the room, from the
moment you enter until the you are outside the room.

e Only scientific calculator allowed for computations. You may not use your phone or any other electronic
device as calculator. Graphics calculators are not allowed. No exceptions.

e Phones and other electronic devices must be placed inside your backpack and not accessed again until
you are out of the room. While in the classroom, they must be in your backpack and your backpack
on the floor under the chair. If you do not have a backpack, you must put the items on the front desk.
Iwatches and other devices are not allowed either. Phones or devices in pockets will lead to big loss of

points in the exam. It is not worth the risk.
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ONI;IHUL‘EE:Ef;l(?ICE QUESTIONS. ONLY ONE ANSWER IS CORRECT. CHOICE MUST BE MARKED
O Ak N, AND ALSO HERE ON THE EXAM. ONLY THE SCANTRON WILL BE GRADED.
ek SCANTRON OR MORE THAN ONE MARK WILL RESULT IN 0 POINTS FOR THE
: NOT MARKED, EVEN IF IT IS MARKED ON THE EXAM. You may use the space near the
Question for scratch work, but scratch work will not be read.

Qu.estion B 'Fhe distr.ibution of the amount of gravel (in tons) sold by a particular construction supply company in
a given week is a continuous random variable X with density function

f@=151-2), 0sx<1

The Cumulative distribution function of Xis % X 1

@ Fo) =41 0<x<1 S "‘50/5' = S\5t G/Zif
®) F)=1-e*2,  0<x<1 v o 3

© F(x)=1/2, 0<xgl 1A — O5x

d) F(x)=1.5¢1-x%/3), 0<x<l1
(¢) F(x)=df(x)/dx

Question 2. Let X be a continuous random variable with the following density function.

f(x) = %x, 0<x<2
The Interquartile range is: gl inx e[ X =Q. Q.S

(a) 1.673 0. _a
g;_— W e V5
(b) 2.821 q - ©.25 \
(¢) 0.7320 2 2
—C = 3.00
@ 1.1 el ‘IO'75 <
(¢) 0.578

Question 3. Homes in three different countries, A, B, and C, have seen their values decrease as a consequence of
the recession. Since the homes are in different countries, it is reasonable to assume that the values lost in these

countries (random variables J, K, L) are independent. The moment generating functions for the distribution of the
loss in values of the countries (random variables J, K, L, respectively) are:

M=(1-20" Mx(=(1-20"° M@=(1-2073

The exact distribution of J+K+L is !
\-2¢
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(a) Normal withy =2, 0 = 6

(b) Gamma with u = 24, o = 6.928
(c) Exponential with 4 = 0.5,0- = 0.5
(d) Uniform(2, 12)

(¢) Gamma withu = 1/2 and o = 12

: et zone. The
Question 4. A bomb is to be dropped along a I-mile-long line that stretches across pract:fe‘::':ﬁm L mile on
target zone's center is at the midpoint of the line. The target will be destroyed if the bomb falls 2

. andom
either side of the center. Find the probability that the target will be destroyed, given that the bomb falls at a r
location along the line.

a 5

:b: 2: oos O (e

© 004 055-0 _ 045-0 _ O\
@ro.1 \ \

() 0,61

Question 5. Let X be the time (in seconds) that Alice waits for a traffic light to turn green, and let ¥ be the time_in
seconds (at a different intersection) that Bob waits for a traffic light to turn green. Suppose that X is exponential with

expected value 1/3 and ¥ is exponential with expected value 1/5. The two random variables are independent. What
is the probability that Alice waits less than 2 seconds and Bob waits less than 6 seconds.

~=2,(2
@ o000 P (X < =1-¢ = 0.997
(b) 0.6988 ’-PQQG) . |_C—‘5(6) _
(c) 0.32
) 0.5911
(e) 0.997

Question 6. The variation of a certain electrical current source X (in milliamps) can be modelled by the pdf

2
f(x) = 1.25 - 0.25x, 2€x<4 = ?Loﬁx._o&éx c‘x

If this current passes through a 220-Q resistor, the resulting power ( in nﬁcrowatts?is given by the expression ‘f
Io nga - 0-2‘5 xs

g(x) = current’(resistance) = 2202 Y 2 2
What is the expected power? 10< 16, _ %_ N _%_
November 8, 2016 - 4
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(a) 1765.696
(b) 18333
(c) 1666.668
(d) 2031

(e) 789.131

Question 7. The scores of students taking the SAT are normally distributed. What is the probability that the score
is within one standard deviation of its expected value? Choose the closest value.

(a) Can not be answered without further information
(b) 0.9451

(c) 03110

(d) 0.68

(e) 0.1345

Question 8. The number of times that a person contracts a cold in a give year is a Poisson random variable with
parameter 2 = 5. Suppose that a new wonder drug (based on large quantitites of vitamin C) has just been marketed
that reduces the Poisson parameter to A = 3 for 75% of the population (that is, the drug is beneficial for that 75% of
the population because it reduces the average number of colds). For the other 25 percent of the population the drug
has no appreciable effect on colds (that is, their 4 is still 5). If an individual tries the drug for a year and has 2 colds
in that time, how likely is it that the drug is beneficial for him or her? 2 2

3.2

(a) 02518 0.75 ¢ 3 +O.95 & z
2l 20\

(b) 0.75 /

© 09911 0. 75 () +0.25(%)= 35

. 2
(d) 0.8886 e 3.5 2.5
(e) 0.11 o 2 ‘.

Question 9. The median age of residents of the United States is 31 years. If a survey of 400 randomly selected
United States residents is taken, find the approximate probability that less than 300 of them will be under 31 years

of age. /(,( e o0 (Oe) = 200 2 20 05)‘-'- \©O
(a) 0.0228 o s S

®) 0.5 Y (Z <-§-__\:O__ ) = (2 Q\O’)

(©) 0471
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(d) 0.8413
(e) approximately 1

f which receive raw sugar in bulk. The amount of

Question 10. A sugar refinery has three processing plants, all o atial distribution with expected value

sugar that one plant can process in one day can be modeled as having an expone

equal to 4 tons for each of the three plants. . f the three plants will process
If the three plants operate independently, find the probability that exacflylt\;o 0 P
1.(4)

more than 4 tons on a given day. "@ (PC)( > Zﬁ = £

(a) 0.4724 iy .z oa gl
(b) 03679 o . 0 BEs
© 07121 p
J\ .
(@) 0.2566 3
> [3)(0262) (0.¢32)
(e) 09157

Question 11. A random variable X has the following probability density function

f=1, 0<xx<1

Let X;, X3, X3 be three independent random variables each of them with the density function given above. The
moment generating function of ¥ = X + X, + X3 is |

t"‘ tX ¢l e't -1
e-1) 55 déf 2| ==t
@ © t ‘o t
() e
(C) e3l‘-!-][2!‘2
(d) (-1

(e) e2+0.7510

Question 12. A student proposes the following as a density function for a random variable Y,
fo)=e?,  y2o.
Which of the following is true?
(a) The expected value of this random variable is 1
(b) This is not a density function.

© f=1y20.
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(d) The moment generating function of this random variable is
|\
(=)

Question 13. A large stockpile of used pumps contains 20% that are currently unusable and need to be repaired. A
repairman is sent to the stockpile with three repair kits. He selects pumps at random and tests them one at a time.
If a pump works, he goes on to the next one. If a pump doesn‘t work, he uses one of his repair kits on it. Suppose
that it takes 10 minutes to test whether a pump works, and 20 minutes to repair a pump that does not work. Find the
expected value and standard deviation of the total time it takes the repairman to use up his three kits.

(@) u=210,0 = 774596 IOX T 60 =200
(b) p=450,0 = 42.43641 7

(¢) p=6000,0 =210
(d) p=180,0 = 20.784
(e) u=1001,0=10

(¢) This is an exponential random variable.

3 = |
o
0o

Question 14. Consider the volumes of soda remaining in 100 cans of soda that are nearly empty. Let Xj, ....., X100
denote the volumes (in ounces) of cans one through one hundred, respectively. Suppose that the volumes X; are
independent, and that each X; is uniformly distributed between 0 and 2. What is the expected total amount of soda
in the cans? What is the standard deviation?

|
(8) pzr, 5 =100and ogr o = 5.773 3
(®) pyr, 5 =1landogs » =57.73
(€) pgr, =120 and oyr 5= 10.241
(@ pgr, 5 =5.773 and o5 o= 100
(e) pgr, 5 =201andogr  =12.11

Question 15. The amount of distilled water dispensed by a certain machine has a normal distribution with 4 = 30
ounces and standard deviation o = 2 ounces. What container size will ensure that overflow occurs only 0.01 percent

of the time? ?(Xé@“) -0.9999

(@) 2534
(b) 41.3 ‘;;239 - 2.9%
© 165
(d) 34.66 C-30=4.66
() 5119
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