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Discrete Random Variables

Exercise 1:

1

a This is not a discrete random variable, since height
is a continuous quantity.

b 'This is a discrete random variable, since it is always
a whole number and it can vary.

¢ This is not a variable at all, since the number of

days in a week is always 7.
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13 a The sum of the probabilities is not 1.

b 22
Exercise 2:
Taf, 1 2] 3] 456
Fix) | 01 | 02 [035/060] 09 | 1
b 0.9
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Exercise 3:

1 a E(X)=4.6,E(X?) =26
b EX)=0.3,E(X?) =25
2 E(X)=4,E(X?)=18.2

3 a|x 2 3 6
P(X =1x) % % %
x 2 3 6
PX=2) | § | 5 | %
b EX)=3,EX?=11
¢ (E(X)?) =9, therefore (E(X)?) = E(X)?
4 a|x 1 2 3 4 5
PX=2) | 7 | ¥ |5 | % | %

b EX)=1.9375, E(X?) =5.1875
(E(X)?) = 3.754, therefore (E(X)?) = E(X)?

(<]

5a=03,b=03

6 a=0.1,b=04

7|« 1 [ 23] 4]5 |6
=0 [y [ [3 [t a[5

8 $2.78

Exercise 4:

1al b 2 )

2 a E(X)=11=1.83,Var(X) = ;7 = 0.472
b E(X)=0,Var(X)=0.5
¢ E(X)=-0.5, Var(X) = 2.25

3 E(Y)=4.5,Var(Y) = 5.25

Page 4 of 6



|| NP |wWwN|@
-

—_
o
|

b
—_
I

—
ne
|._.

7
5.833
2.415

/0 o

a |d

o

w

wlus | =

P(D =d)

=

R il LA

oo|—

b 1.25
¢ 2=0.9375

a P(T'=1)=P(head) = 0.5
P(T = 2) = P(tail, head) = 0.5 x 0.5 = 0.25
P(T=3)=1-P(T=1)-P(T=2)=0.25

b E(7T)=1.75,Var(T) = 1 = 0.688.

16

a EX)=4a+2b
b a=0.375b6=0.25

Exercise b:
1aly -1 1 3 5
P(Y=y) 0.1 0.3 0.2 0.4
b E(Y)=28
¢ E(X)=29and2E(X)-3=5.8-3=28=E(Y)
2 aly -8 -1 0 1 8
P(Y=y) 0.1 0.1 0.2 0.4 0.2
b EY)=1.1
3 a 8 b 4 c 2 d 18
e 8 f 3
4 a 6 b -9 c -2 d 1
e 9
5 a 4pu b 2u+2 c 2u-2 d 40°
e 402
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6 a 35
b Y=200+ 100X
¢ E(Y)=550
7 726.5cm?
8 a E(X)=1.25, Var(X) = 0.9375
b EM)=fx1+3x2+ix4+1x8=3
"E(2)=2E(X) +1=3
¢ Var(?) = 4Var(X) = 3.75

Exercise 6:

1 a EX)=2 b Var(X)=2 c 1.414

2 a EX)=2 b Var(X)=4 ¢ EX?)=8
3aa=01,b6=04

4 a -03<EY)<04

b a=0.50=0.2

Exercise 7:

P

E(X) =3, Var(X) =2
2 a 4
b 4

3 a Expectation = 3.5 and variance = 2};
b

4 a g

b Expectation = 11 and Variance =33

5 A discrete uniform distribution is not likely to be a
good a model for this distribution. The game depends
on the skills of the player. The points are likely to
cluster around the middle.

Discrete uniform distribution

E(X)=4.5

Var(X) = 5.25

The expected winnings are less than the 5 cents

stake.
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