


Math 183 Practice Midterm II Solutions

Problem 2

(a) We assume that subjects of the study will disobey authority each with
probability 0.35 and independently. Under this assumption, we have a
binomial distribution with parameters n = 20 and p = .35. Call this
random variable X. Then the question asks for the probability that X
is greater than 3, which is equal to 1 − P (X ≤ 3). By additivity, this is
equal to 1 − (P (X = 0) + P (X = 1) + P (X = 2) + P (X = 3)). Since X
is a binomial distribution, this is given by

1−
3∑

k=0

(
20

k

)
(0.35k)(0.65)20−k.

(b) Similar to above, we can give the probability as

40∑
k=30

(
400

k

)
(0.35k)(0.65)400−k.

However, when n is large, the binomial distribution approximates the nor-
mal distribution well, so we can say thatX is approximated byN(np, np(1−
p)) = N(140, 91). Then

P (30 < X < 40) ≈ P (30 < N < 40) = P

(
30− 140√

91
< Z <

40− 140√
91

)
≈ P (−11.1 < Z < −10.5)

This probability is very close to 0.

(c) We are now interested in the probability that it takes more than 5 attempts
for a success when each trial has probability 0.35 of success independently.
Thus if X is a geometric distribution with parameter 0.35, we are inter-
ested in P (X > 5).

P (X > 5) = 1− P (X ≤ 5) = 1−
5∑

k=1

(0.65)k−1(0.35).

(d) This is just asking the expected value of a geometric distribution with
parameter (0.35), which is given by 1

p
= 1

0.35
.
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Math 183 Practice Midterm II Solutions

Problem 4

(a) I will assume that the problem states, “given Z = 8” instead of 80 as Z
can take a maximum value of 30. Then

P (X = 5|Z = 8) =
P (X = 5 and Y = 3)

P (X + Y = 8)

Since X and Y are independent, the numerator is P (X = 5)P (Y = 3) =(
10
5

)
p5(1− p)5 ·

(
20
3

)
p3(1− p)17. Now P (X + Y = 8) is given by the sum of

the probabilities that X = 0 and Y = 8, X = 1 and Y = 7,... So

P (X = 5|Z = 8) =

(
10
5

)
p5(1− p)5 ·

(
20
3

)
p3(1− p)17∑8

k=0

(
10
k

)
pk(1− p)10−k

(
20
8−k

)
p8−k(1− p)20−(8−k)

.

(b) For this problem, we use heavily that there are only a few ways to factor
10. That is, 10 can be factored as 10 · 1 or 5 · 2. So for XZ = 10, we have
only four cases

(a) X = 1 and Z = 10.

(b) X = 10 and Z = 1.

(c) X = 5 and Z = 2.

(d) X = 2 and Z = 5.

Now, since Z ≥ X, cases 2 and 3 cannot ever occur. Thus the probability
that XZ = 10 is the sum of the probabilities that cases 1 and 4 occur.
P (X = 1 and Z = 10) = P (X = 1 and Y = 9) = P (X = 1)P (Y = 9) =(
10
1

)
p11(1 − p1)

9 ·
(
20
9

)
p92(1 − p2)

11, and P (X = 2 and Z = 5) = P (X =

2 and Y = 3) = P (X = 2)P (Y = 3) =
(
10
2

)
p21(1 − p1)

8 ·
(
20
3

)
p32(1 − p1)

17.
So

P (XZ = 10) =

(
10

1

)
p11(1−p1)9·

(
20

9

)
p92(1−p2)11+

(
10

2

)
p21(1−p1)8·

(
20

3

)
p32(1−p1)17
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