Finite Math, MATH 1100

Exercises review 1 (for the first midterm)

Solutions

1. Wehave A’ = {6,7,8.,9,10}. Thus, A’UB ={2,3,4.,6,7.8,9, 10} and] (A’UB)NC = {3,4,6,7,8) \

2. We have [y]|=n(ANB) =[12], and n(B) = y+z =25 = [z]=25- 12 = 13]. Since n(4’) =
31 = z+1, it follows that [1]= 31— 13 =[18] Finally, n(A’ UB’) = x+z+1 = 46, which
implies [x] =46 - 18— 13 =[15]

3. The Venn diagram of the problem is the following:

N
\

(a) Intotal, 23+ 18+41+16+14+3+38+2= people were interviewed.
(b) We have that 23+41+38 = people use only one kind of tools.

4. Writing P(E’) = 1 — P(E) we have

P(E) 3

1-P(E) 2

Set P(E) = x. We want to solve the equation

X 3 3
I_X_E:Zx—3—3x:>5x—3:>x—§.

3 2
Therefore | P(E) = 3 and the probability of losing is | P(E") = 5|

5. (a) If A and B are mutually exclusive, P(AN B) = 0. Therefore P(B)=1-0.5-0.3 = .

(b) Since P(A’'NB’) =0.3, then PLAUB) =1-0.3 =0.7. Then (using independence, we
have P(ANB) = P(A) X P(B))

P(AUB)=P(A)+P(B)-P(ANB)



0.7 = 0.5+ P(B) - P(A) X P(B)
0.2 = P(B)—0.5x P(B)
0.2=0.5x P(B) = P(B) =|0.4]

6. We draw a Venn diagram as follows (here x,y, z,t represent probabilities).

A B

Since PLAUB) = 0.7, then t = 1 -0.7 = 0.3. We have PAUB’) = x+y+t=0.9, thus
x+y = 0.6 and therefore | P(A) = 0.6 |.

7. The Venn diagram for the events is given by:

E F

0.4

(a) P(E'UF’)=P(E")+P(F') - P(E'NF')=0.7+05-04=[08]

(b) P(E'NF)=]0.3].
(c) We have
,_PENF) _01 _
PEIF) = P(F) 05 =lo2}

(d) We have

P(E'NF’) 0.4
P(E'|F') = —(P(;,) ) 03 =[0.8].

8. (a) No, since their intersection is not empty (11% identify as both).

(b) The Venn diagram for the events is given by:

Indep. Swing

0.53

(¢) P(Indep.Nswing’) = .




10.
11.

12.

13.

14.

(d) P(Indep.Uswing) =0.24+0.11+0.12=[0.47

(e) P(Indep.” Nswing’) = .

(f) We have
P(Indep.) - P(swing) = 0.35-0.23 = 0.0805 # 0.11 = P(Indep. N swing),
and therefore they are not independent.

(a) Let A; denote the answer of question 1. We have, using the fact the the answers are
independent,
PA =FNA,=FNA3=FNA;=FNAs;=T)=

P(A; =F)-P(Ay = F)-P(A3 = F)- P(A4 = F)- P(As = T) = (0.75)*-0.25 = | 0.079 |.
(b) Similarly, we have

P(A =TNAy=TNA3=TNAs=TNAs =T) =025 =[0.00098 |

(c) We use the complement:

P(at least one right) = 1 — P(all wrong) =1— 0.75 = .

(0.98)?-0.02 =|0.0167 |.

Let E be the event: “the sum is at least 9”, and F the event: “at least one die shows
a 5”. We want to find P(E|F). We have ENF = {(4,5),(5,4),(5,5),(6,5),(5,6)}, F =
{(1,5),(2,5),(3,5),(4,5),(5,5),(6,5),(5,1),(5,2),(5,3),(5,4),(5,6)}. 1t follows that

P(ElF)_P(EmF)_ 5/36 |5
- P(F) 11736 | 11]

‘We have
) P(kingnface) P(king) 4/52 1
(king|face) = = o) P(face)  12/52 |3

We use the complement rule:

19 18 17
P(al least one leggings) = 1 — P(no leggings) = 1 — 73 .

We construct the tree diagram for the events.
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(a) 1. P(womanNmath) = .
1. P(man N math) = .
iii. P(math)=0.2+0.08 =[0.28 ]

—

1

—_

iv. P(not math) = 0.4+0.32 =[0.72].
(b) We have
P(woman Nmath) 0.2
P th) = = ~|71.4% |.
(woman|math) P(math) 0.28
15. The tree diagram of the problem is given by
F|E 0.08
%
E
0.\‘ ,
/ 6 FIE 012
F|E’ 24
x /‘ | 0
03
E/
M FIE 056
We have P(ENF) 008
P(E|F) = = - =10.25|
(EIF) P(F) 0.08+0.24
16. A tree diagram for the problem is given by
/ Female_female 05 . 03 = 015
03
Identical
2\ R- Male-male  0.5-0.3 = 0.15
\Y
0 Female-female 0.70-0.25=0.175
: 70 /
025
Fraternal
W‘ Not female-female  0.75-0.70 = 0.525
We have
) ) P(identical N female-female) 0.15
P(identical|female-female) = = =046
(identical female-female) P(female-female) 0.15+0.175



