960:379— Basic Probability and Statistics— Fall, 2010

Homework 2 Solutions,
1. Question 2.1.8.

The sample space is S = {(1,2),(1,3),(1,6),(2,3),(2,6),(3,6)} . Each of the 6 events has
probability % of occurring. The 6 possible net winnings are -1, 0, 1, 3, 4, 5 each of which occur
with equal probability. The probability mass function of the net winnings, X , is given by
PX=-1)=1/6; P(X=0)=1/6; P(X=1)=1/6; P(X=3)=1/6; P(X=4)=1/6;
P(X =5)=1/6. The cumulative distribution function is

—o<zr<—1 0

-1<z<0 1/6
0<z<l1 1/3
1<z<3 1/2
3<az<4 2/3
4<z<5 5/6
<z <oo 1

2. Question 2.2.4.

a.

3. Question 2.2.10.

a. A win of less than 200 dollars is achieved by first tossing tails and then by spinning the dial.

In this case, $100060/180 < $200 , or 6 < (18?())(()%00) = 36 . The two events are independent, so the

probability of the event is P (tails) P (0 < 36) = (0.50) 1%% =0.1
b. A win of less than 700 dollars is achieved either by tossing heads,
thus winning 500 dollars, or by tossing tails and subsequently spinning the
dial and obtaining 6 < (18?())(%00) = 126 . The probability of this event is
P (< 700) = P (heads) + P (tails) P (6 < 126) = 0.50 + (0.50)122 = 0.85 . On the other hand,
P (<400) = P (tails) P (0 <72) =.5x.2=.1, and so P (400 < win < 700) = 0.75 .

4. Question 2.3.10.

6 T 6
a. E(X) =] zIn(lb)dz i 1n(1.15)dgc = ln(11.5) (6—4) = ln(l 5) — 4.93

b. The median, m is given by 0.50 = [}" xln(11.5)dx = 1:113(1:052) 1= Im(m)=n(d)  7pep

In(1.5)
In(m) = (0.50) In(1.5) + In(4) = 1.59. So, m = exp(1.59) = 4.9.
5. Question 2.4.16.
a4 Adx_1—>[2Af]§:1—>2A\f—2A\f:1—>A:m

b. F(x f?f”Adt [2AV1)E = 2A(\/x — V/3) = ff
(43/2_33/2)

C. ( ) f4 Axd = Afg \/de = [A%x§]3 = A§(43/2 — 33/2) = m = 3.49
d. o=\/Var(X)Var(X) = E(X?) — E(X)% The expected value was calculated in (c)
so we compute, E X2 f4 AL gy — = A [ 232dx = [2225/2]4 = é(d\/; 3f) = 12.25 . Now,

Var(X) = 12.25 — (3.49)%? = 0.07 . Finally, o0 =+Var =+0.07 = 0.265
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Plot for first part of Hayter, Q. 2.2./
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b. P(=)F(2) =4/16 = .25 .
c. P(=)F(3)—F(1)=9/16—1/16 = .50 .

d. Remember that f(x) = F'(z) = {:2/8 Zii i {g’iﬂ . The sketch of this function is below.

e. The median is the value of x such that F(z)=0.50. Set F(z)= ﬁ:\\g = 0.50 , then, solve

for x . /x =0.50(v4—/3)+ 3 =1.866. So the median is, x = 3.48
[- The upper quartile is the value of = such that F(x) = 0.75. Set F(z) = ﬁ:\\g =0.75,
then, solve for . /z = 0.75(v/4 —/3) + /3 = 1.93. So the upper quartile is, x = 3.72
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Plot for last part of Hayter, Q). 2.2.4




