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STT 200 Section 205 8am " Midterm Exam

Unless requestéd-, do not evaluate answers.
1 = Arandom variable X has the following probability distribution:

X 0 4 5 '
p(x} 0.7 01 0.2 /

a EX = o) + 4LV 50 = Ay

b Ex2 = OL) & () 5 ()= (ot /

= T T S (" Ay T 7

ts

c. VarX

o,

. Standard deviation of X /

2. A random variable X has E X = 2, variance X = 9. Denote by T the random total of 100
independent plays of X. T '

a ET = ‘oo€e= WOo(W)~= 260 / /

b. Var T = 100 -Vou ¥ - \OQKQ\ = G{bmi'

¢. Standard deviationof T

TR0~ 30 /
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d. Sketch the approximate distribution of total T, clearly indicating the means and standard deviation
of T as recognizable elements in your sketch.

Q00

e. Determine the standard score z of total = 245,
L T2 245-200 g

%o\'

, Ve
3. Events A, B have .
_ P(A) = 0.2 | P(®

P(B A =06
PB |- A% =0.3

a. PAandB) = t(»)  P(® hea) = 20 =

(8)

\ .
b. P(ACandB) = P[A‘\'\’LB\;Q p\t\ = 2 (V= 14
N\
c. B < D[ AundB o Maad B) = 12 #0324 = 136
N\
a ' P(&wfw\ EX 1 \ _
d PAleB) = .. O as

Abud Ads PLRD) 34
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4. In terms of constants a, b, ¢ and Var X, Var Y of independent random variables X, Y,

a E@X-bY+c) = abX —-%EY +C /

7 ' o © ' _
b. Var(a-X"bY-p/ = o\Q Vo (\Q %\s-l\lc\t L\ﬂ ‘/

5. Box1has s8R 26

- Box2has 3R 7G ,
Box 1 wili be chosen with probability 0.4
Box 2 will be chosen with probabitity 0.6

A ball wi!l-be selected with equal probability from the box chosen.

_ N
) e P Bocy
a. Intuitively, is P(Box 1 I,F R) or P(Box 1) the larger? Why? I %&mw& ap ux Sy

byewse P(Box\\lg(zf) !zg\/\m"&k\ 'hctﬁt chmse Qs ia 2bora s .l

"Q’iw o E’e’{ %DK L s \)\qu\—t\' E%: v Si\c[b&bsl 3*3 : SOiL\ﬁJﬂQ{ Bot Ve g
toblow wa Yed O &

b. §§é§§( ;\argc;\F\i)“\“M RCBe iy @\3 Uy \a\fﬁx/ AN \\u 3 ch\n\w T

\ ?k‘{)m\ m\c\?\\ 1 .\“"B‘M\* ‘%(\\3\\& Rox \\ hy .L\-( %\ :;:').

™ 7

N | {
o PE) = Bl Bowt omd koot boe o R 8 T
5 B oy aed &) LR ewi?:\ - P Ww%w ) e B3 CAT

N ey = 1S]

d. PBox1 [pR). = PlBoxiamd R _ 37

Y

N <
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6. Calculator may be-used.

((x (x-Mean[x])? x? ey
1 25 1 S A
! '7.. i £
2 16 4 i) ?Z(R:wff'*“
6 0 36 oo
15 81 225 |
24 122 266 |
(totals at bottom) /

a. Standard deviation o of list x.

— e r_‘_w__,.—-\ et
€ Tz 308, € s\ 30T ¢ 55
n "Z_
b. Median of list x.
2L rb - ‘{_‘ -~
"2_,.

¢: Standard deviation o of list 3x - 4. ' ) g
@‘3’*7\“’? = 131 = 3l $.6230) = 1.5 %

d. Median of list3x-4. = 9 -L\N&t’m \C\ - &
= 30 ) -4 v
= 9
e. Height of the probability histogram for fist x over the interval [1.5, 13.5].
125 4S

f. Sketch the cumulative probability distribution for list x. Be sure it rises between 0 and 1 with
jumps of appropriate amounts. ‘ - '
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7. Poisson. We expect on average 16.8 electrical outages per storm and the number of outages is
thought to follow a Poisson distribution. Recall that for the Poisson the mean and variance are the
same.

a. Sketch the approximate distfibution of the Poisson for this case. Label the numerical mean and
standard deviation as recognizable numerical elements of your sketch.
oa ¥ b =y /

¢ =5 = V6% = 4.00%7

b. Give a 95% mterval-for'%hegnﬁmber of electrical outages in a given storm.

Arnabg
Vg « \bg = Lasla o) = %J%gz /
Faign . \ex v \‘C\B{_L\.‘OQ\‘Z'\\) ~= '2,;_\‘.{& . .

¢. The formula for Poisson p(x) is e =torx=0,1,..

! 1S
B L) WAL S 3 o = 00268
i ) TTTTETTT T ls\iq--il’«l?-‘--'j\' .
(first write all appropriat§ numbers in the formula, evaluate the factorial, then evaluate
using calculator). N LA
\ 1 =

8. Binomial. Each time a purchase is made at a vending machine there is probability( 0.4 ihat
change will be required. These events are thought to be pretty much indepe‘n\?ent.
a. The probability that the first four purchases are: C NN C

change no-change no-change change /

= 4 LOLGYY - L 05716

b. The number of ways to select two of four ysij{)ns astheo Iy\ogg requiring change.
| ey o) |

L)y = & "‘izﬂ
22y T

-
¢. The binomial probability thatégut"gf four purchases there are precisely two that require change.
Clay2) LoosT8)Y° = 4l [ ogqg) = .345C J/

R | 2l g
d. Skeich the approximate distribution of the number , out of 100 purchases, that
- require change. Identify the mean and standard deviation of X numerically in your sketch.

_,*\'):h??: iO-@L«ﬁ): kos
g =lnplp) = Vet (6) = 4088 /

= 489




