Mathematics/Statistics 251 Fall 2015 Midterm #1 — Solutions

1. If X denotes the number of prepackaged lunch snacks that contain harmful bacteria,

then
0 5 5
P (X = 0) = 5 3 997 _ 997 |
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(a)

and

(b)
P(X>3)=P(X=3)+P(X=4)+P(X =5)

-(0) () (o) + () () () = 6) () ()

2. (a) Since A and B are disjoint, we have P (AN B) = 0. Therefore,

P(AuB)=P(A)+P(B)-P(ANB)
=P(A)+P(B)=1-P(A)+1-P (B
=(1-04)+(1-0.9)

=0.6+0.1
=0.7.
2. (b) Since A and B are independent, we have P (AN B) = P (A) P (B). Therefore,
P(ANnB
P(AUB) =P (A)+P(B)—P(ANB) =P (4)+ ;£>> P (AN B)
0.3
=06+-——-0.3
* 0.6
=06+05-0.3
= 0.8.
3. Since A and B are independent, we have P (AN B) = P(A)P (B). To show that

A¢ and B¢ are also independent, we must show that P (A°N B¢) = P (A°) P (B°).
Therefore, since

P(ANB)=P((AUB))=1-P(AUB)=1-[P(A)+P(B)—P(ANB)]
=1-P(A)—P(B)+P(ANB)
=1-P(A)-P(B)+P(A)P(B)
=[1-P (A1 -P(B)
=P (A P (B)

we conclude A¢ and B¢ are independent.



4.

Let W;, B;, and R; denote the events that the jth sock Andrew selects will be white,
blue, or red, respectively. Therefore,

()

4
P (both socks are blue) = P (B; N By) = P (B;) P (By|By) = 5= o

(b)

P (both socks are same colour)

=P (WiNWsor BiN By or Ry N Ry)

=P(WiNW,)+P (BN By)+P (RN Ry)

=P (W) P (W, |W1) + P (By) P (By| By) + P (1) P (Ry|Ry)
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and

(c)

P (both socks are blue | both socks are same colour)

P (both socks are same colour | both socks are blue) P (both socks are blue)

P (both socks are same colour)

5. (a) Since F is a distribution function, it is necessarily the case that F'(2) = 1. This implies

5.

5.(c) Wehave P(1< X <2)=P (X <2)-P(X <1)=F(2) - F(1) =1 —

that 4c =1so c=1/4.
(b) Since f(x) = F'(z), we obtain

f(x):{Zx, 0<x<2,

0, otherwise.



