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TOPIC 1/2: Probability Theory

Competency: The learner applies the knowledge of probability theory in predictions and
decision-making processes.

Probability theory

Probability is the measure of chance of an event occurring or not occurring
Sample space

A sample space(s) is the set of all possible outcomes of an experiment
Example 1

When a diceis rolled onces=(1, 2, 3,4, 5, 6)

When a coin is tossed once s = (H, T)

Events

An event (E) is a subset of a sample space.

Example2

When a coin is tossed twice, s = (HH, TT, HT, TH)

When interested in getting one head, E = (TH, HT)

Probability of an event

Given an event, E over a sample space, S

E
P(E) :%

Example 3



Find the probability of getting two heed when an ordinary coin is tossed thrice
S = (HHH, HHT, HTH, HTT, THH, THT, TTH, TTT)

E= (HTH, HHT, THH)

_nE) _ 3
P(E) = ns) 8
Example 4

Find the probability of getting a number greater than 3 when ordinary die is tossed once
S=(1,2,3,4,5,6)

E=(4,5,6)

P(E) =<

Intersection of events

For any two events A and B, the probability that A and B occur together is (ANB)
Union of event

For any two events A and B, the probability that event A or B or both occur is P(AU B)
P(AUB) = P(A) + P(B) —P(ANB)

P(A or B) = P(A) + P(B) — P(A and B)

Example 5

The probability that a student passes economics is g, the probability that he passes mathematics is g. If
the probability that he passes at least one of them is g . Find the probability that he passes both
subjects.

P(EU M) = P(E) + P(M) — P(EN M)

2 4 4 14
P(EnM)=§+ 5 E= e

Complement of events
A’ denotes event A does not occur
For events A and B

(i) P(A) + P(A’) =1
(ii) P(B) +P(B’)=1
(iii) PAUB) + P(AUB) =1
(iv) PANB)+P(ANB) =1
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Venn diagram

A

(AUB)’

(i)
(ii)

P(A)=P(ANB") + P(AN B)
P(B)=P(BNA") + P(AN B)

Contingency table

B B’ (i)

A P(AN B) P(AN B") P(A) E::?)

A’ P(NB) |P(A'NB" P(A) (iv)
P(B) P(B’) 1

Demorgan’s rule

(i)

(ii)

P(NB')=P(AUB) =1— P(AUB)
P(neither Anor B=1—P(A or B)
PWUB)=P(ANnB) =1—-P(ANB)

Types of events

Undefined events
Mutual events
Independent events
Exhaustive events

Unidentified events

For unidentified events, there is no restriction on P(A N B)

Example 6

P(A) = P(AN B) + P(AN B")

P(A) = P(A'NnB) + P(A'nB"
P(B)=P(AN B) +P(A' N B)
P(B’)=P(An B") + P(A' N B")

Event A and B are such that P(A) = ;—9 P(B) = g and P(AUB) = %find

(i)

(ii)

OI
P(AN B)
Using, P(AU B) = P(A) + P(B) — P(A N B)
19 2 4 19+12-24 7
PANB) = 5+ 575 "3 ~ =
P(A N B’
Using, P(A’ N B')=P(AUB)' =1 — P(AUB)
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PANB)=1-2=1
5 5

(i)  P(BNAY
Using, P(B) =P(BN A") + P(AN B)
, 2 7 5 1
PBNA) =5 %5 07 &

(iv)  P(A’'UB)
P(A’U B) = P(4’) + P(B) - P(A'N B)

19 2 1 3
=(1-p)+i-5=1

(v)  P(AnB")

P(ANn B") = P(A) - P(AN B)
B_7__2
“30 30 30 5
Example 7
Event X and Y are such that P(C) =0.3 P(Y) =0.4 and P(Xn Y) = 0.1, find

(i) P(Y’)

P(Y)=1-P(Y)=1-0.4=0.6
(i)  PXNY")

P(XN Y") = P(X) = P(XN Y) =0.3-0.1=0.2
(i)  PX'NY")

P(X'NY") =P(X') - P(X'N Y) = (1-0.3)- 0.3 = 0.4
(iv)  P(X'UY")

P(XUY)=P(XNY) =1—0.1=0.9

Example 8

Events A and B are such that P(A) = 0.4, P(AN B) = 0.1 and P(A U B) = 0.9, find

(i) P(B)
P(AU B) = P(A) + P(B) - P(AN B)
0.9=0.4+(P(B)-0.1
P(B)=0.6
(i)  P(ANB)
P(NN B) = P(B) — P(AN B)
=0.6-0.1
=05
(i)  P(ANB")
P(AN B') = P(A) — P(AN B)
=0.4-0.1
=03
(iv)  P(AUB")
P(AU B') = P(A) + P(B’) - P(AN B')
= 0.4 +(1-0.6) - 0.3
=0.5
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Example 9
Events A and B are such that P(A) = 0.7, P(AN B) = 0.45 and P(A’n B") = 0.18, find

(i) P(B’)
P(A’) =P(A'N B) + P(A' N B")

1-0.7=P(A’'Nn B) +0.18

P(A'N B)=0.3-0.18 =0.12
P(B) = P(A’n B) + P(AN B)

1-P(B’) =0.12 + 0.45
P(B’) = 0.43
Alternatively
P(A’NB’) = P(AUB)’ =1- P(AUB)
1-P(AUB) = 0.18
P(AUB)=0.82
P(AUB) = P(A) + P(B) — P(ANB)
0.82=0.7 + P(B) —0.43
P(B) = 0.57
P(B’)=1-0.57 =0.43

(ii) P(A or B, but not both A and B)
= P(A’NB) + P(ANB’) = 0.12 + P(A) — P(ANB) = 0.12 + 0.7 — 0.45 = 0.37

Example 10

The probability that Anne reads the NewVision is 0.75 and the probability that she reads
NewVision and bot Daily-monitor is 0.65. The probability that she reads neither of the
papers is 0.15. Find the probability that she reads Daily-monitor.

P(N) =0.75, P(NND’) = 0.65, P(N'ND’) = 0.15
P(D’) = P(NND’) + P(N'ND’)
1-P(D’) =0.65 + 0.15
P(D’)=0.2
Example 11

Event A and B are such that P(A’NB) = 3x, P(ANB’) = x and P(B) = g. Use a Venn diagram to

find the value of
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(i) X
(ii) P(ANB)
Solution

X
(i) P(AUB) = P(ANB’) + P(B)
1-P(AUB) = 2x +§

4
1-—-x=2x+-
7

1

X==
7

(ii) P(ANB) = P(B) — P(A'NB)

4-3()- 4

Revision exercise 1

1.

Event C and D are such that P(C) = 0.5, P(D) = 0.7 and PCUD) = 0.8, find

(i) P(CND)

(ii) (ii) P(CND’)

Events A and B are such that P(A) = 0.36, P(B) = 0.25 and P(A’NB) =0.24. Find
(i) P(A’) (ii) P(ANB) (iii) P(AUB) (iv) P(ANB’) (v) P(A’UB’)
Events C and D are such that P(C) = 0.7, P(CND)= 0.3 and P(CUD) = 0.9. Find

(i) P(D), (ii) P(CND’) (iii) P(C'ND) (iv) P(C'ND’)
Events A and B are such that P(A’) = g, P(B) = % and P(ANB) = 1—12 Find
(i) P(AUB) (ii) P(ANB’)

Events A and B are such that P(A) = § P(ANB) = % and P(AUB) =>. Find

(i) P(B)  (ii) P(A’NB)

Events A and B are such that P(A) =P(B), P(ANB) = 0.1 and P(AUB) = 0.7. Find
(i) P(A) (i) P(A’UB)

Event A and B are such that P(A) = é, P(B) =% and PANB) =§. Find

(i) P(AUB) (ii) P(ANB’)

Solutions to Revision exercise 1

1.

Event C and D are such that P(C) = 0.5, P(D) = 0.7 and PCUD) = 0.8, find
(i) P(CND)

P(CUD) =P(C)+P(D)—P(CND)

0.8=0.5+0.7 —P(C N D)

P(CNnD)=104
(ii) (i) P(CND’)
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P(C)=P(CN D) +P(CN D"
P(CND")=0.5-0.4=0.1

2. Events A and B are such that P(A) = 0.36, P(B) = 0.25 and P(A’NB) =0.24. Find
(i) P(A’) =1-P(A)=1-0.36=0.64
(i) P(ANB)
P(B)=P(ANn B) + P(A'N B)
P(ANn B) =0.25-0.24-0.01
(iii) P(AUB)
P(AUB) = P(A)+ P(B) — P(ANB)
=0.36+0.25-0.01=0.6
(iv) P(ANB’)
P(A) = P(ANB) + P(ANB’)
P(ANB’) =0.36 -0.01 =0.35
(v) P(A’UB’)
PWUB)=P(ANB) =1—P(ANB)
=1-0.01=0.99
3. Events Cand D are such that P(C) =0.7, P(CND)= 0.3 and P(CUD) = 0.9. Find
(i) P(D)
P(CUD)= P(C) + P(D)- P(CND)

0.9=0.7 +P(D)=-0.3
P(D) = 0.5

(ii) P(CND’)
P(C) = P(CND) + P(CND’)
P(CND’)=0.7-0.3=0.4

(i)  P(C'ND)
P(D) = P(CND) + P(C' ND)
P(C'ND)=0.5-0.3=0.2

(iv) P(C'ND’)
P(C'ND’)=1-P(CUD)=1-0.9=0.1

4. Events A and B are such that P(A’) = g, P(B) = % and P(ANB) = 1—12 Find
(i) P(AUB)
P(A) = 1-P(A") =1 -2 =2
1.1 1 9 3
P(AUB) =P(A) + P(B) - P(ANB) ==+ - — — = —= == (.75
3 2 12 12 4
(ii) P(ANB’)
P(A) = P(ANB) + P(ANB’)
11 3 1
P(ANB’) == — — = —=-=0.25
3 12 12 4

5. Events A and B are such that P(A) = 2, P(ANB) = % and P(AUB) = z. Find
(i) P(B)

P age | 7 Please find free New curriculum notes and tests on digitaltechers.co.ug website



P(AUB) = P(A) + P(B) - P(ANB)
PB)=2+ S — 2= = -=05
(ii) (i) P(A'NB)
P(B) = P(ANB) + P(A’ NB)
, 1 5 1
P(A nB)zE_E: >
6. Events A and B are such that P(A) =P(B), P(ANB) = 0.1 and P(AUB) = 0.7. Find
(i) P(A)
P(AUB) = P(A) + P(B) - P(ANB)
2P(A)=0.7+0.1=0.8
P(A)=0.4
(i) P(A’UB)
P(A) = P(ANB) + P(ANB’)
P(ANB’)=0.4-0.1=0.3
P(AU B") = P(B) + P(A’) —P(AN B")
=0.4+(1-0.4)-0.3

=0.57
7. Event A and B are such that P(A) = %, P(B) :% and PANB) :é. Find
(i) P(AUB)

P(AUB) = P(A) + P(B) - PANB)
_7,32.56_ 14

12 4 5 60 15

(i) (ii)P(ANB’)
P(A) = PANB)+ P(ANB’)
P(ANB’) = = — 2 =11

-3

12 5 60

Mutually exclusive events

Two events are mutually exclusive if they do not occur together i.e. P(ANB)=0
P(AUB) = P(A) + P(B)

Example12

Events A and B are mutually exclusive such that P(B) =%, P(A) = %, find

()  P(AUB)
P(AUB) = P(A) + P(B) = + == == 0.9
(i)  P(ANB)

P(A’NB) = P(B) - P(ANB) =0.5-0=0.5

(i)  P(A'NB)
P(A’NB’) = P(AUB)’ = 1 — P(AUB) = 1- 0.9 = 0.1
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Example 13
Event A and B are mutually exclusive such that P(AUB) = %, P(A) = g; find
(i) P(B)
P(B) = P(AUB) + P(ANB) - P(A)=0.7+0-0.6=0.1
(ii) P(A’'NB)
P(B) = P(ANB) + P(A' NB)
P(A'NB) =0.1-0=0.1
(iii) P(ANB’)
P(a) = P(ANB) + P(ANB’)
P(ANB’) =0.6-0=0.6
(iv) P(A’NB’)
P(A’NB’) = P(AUB)' = 1-P(AUB) =1-0.7=0.3
(v) P(A’UB’)
P(A’UB’)= P(ANB)’ =1 - P(ANB)=1-0=1
(vi) P(AUB’)
P(AUB’) = P(A) + P(B’) —=P(ANB’)
=0.6+1-0.1-0.6=0.9
(vii) P(A’UB)
P(A’UB) = P(B) + P(A’) —P(A’ NB)
=0.1+1-0.6-0.1=0.4

Example 14

In an athletics competition in which there no dead heats, the probability that Kiplimo wins is 0.5, the
probability that Bekele wins is 0.2, the probability that Cheptegei wins is 0.1.

Find the probability that

(i) Bakele or Kiplmo wins
P(BUK) = P(B) + P(K) = 0.2 +0.5=0.7
(ii) Neither Kiplimo nor Cheptegei wins
P(K’NB’) = P(KUB)’ = 1-P(KUB) = 1- (0.5 + 0.1) = 0.4

Revision exercise B
1. Events A and B are mutually exclusive such that P(A) = % and P(B) = E; find

(i) P(AUB) (i) P(ANB’) (i) P(A'NB’)

2. Events A and B are mutually exclusive such that P(B) = %, P(A) = %, find
(i) P(AUB) (i) P(A") (iii) P(A’'NB)
3. Events A and B are mutually exclusive such that P(B) = 0.4, P(A) = 0.5, find

(i) P(A’UB) (ii) P(B’) (ii) P(A’'NB’)
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4. Events A and B are mutually exclusive such that P(AUB) = 1%, P(A) = E, find

(i) P(B) (i) P(A’NB) (i) P(ANB’)  (iv) P(A’NB’) (v) P(AUB’) (vi) P(A’UB)
5. Events A and B are mutually exclusive such that P(A’nB) = 0.3, P(A’UB) = 0.45, find

(i) P(B) (ii) P(A) (iii) P(A’NB) (iv) P(A'NB’)  (v) P(AUB’) (vi) P(A"UB)

6. Event A and B are mutually exclusive such P(AUB) = 0.9, P(AUB’) = 0.6, find

(i) P(B) (ii) P(A) (iii) P(A’UB) (iv) P(A’'NB’)  (v) P(A’UB’)

Solutions to exercise B
1. Events A and B are mutually exclusive such that P(A) = % and P(B) = E; find

(i) P(AUB) = P(A) + P(B) =S + = = == 0.9

(i) P(ANB’) = P(A) - P(ANB) = 0.4 -0 = 0.4
(i) P(A’NB’) = P(AUB)’ = 1-P(AUB) = 1- 0.9 = 0.1

2. Events A and B are mutually exclusive such that P(B) = %, P(A) = %, find

(i) P(AUB) = P(A) + P(B) = 13—0 +3=2=09

vl w

(i) P(A’) =1-P(A)=1-0.6 = 0.4

(iii) P(A’'NB) = P(B) = P(ANB) =0.3-0=10.3

3. Events A and B are mutually exclusive such that P(B) = 0.4, P(A) = 0.5, find
(i) P(A’UB)

P(A’UB) = P(B) + P(A’) —=P(A’ NB)
=0.4+1-0.5-0.4=0.5

(ii) P(B") = 1- P(B) = 1 — 0.4 =0.6

(iii) P(A’NB’) = P(AUB) = 1 — P(AUB) = 1- (P(A) + P(B) = 1-(0.4 + 0.5) =0.1

4. Events A and B are mutually exclusive such that P(AUB) = 1% P(A) = g find
(i) P(B) =P(AUB) — P(A) = 0.8 0.4 = 0.4

(ii) P(A’NB) = P(B) — P(ANB) =0.4 — 0 =0.4

(iii) P(ANB’) = P(A) - P(ANB) =0.4—0 =0.4

(iv) P(A’'NB’) = P(AUB)’ = 1- P(AUB) = 1- 0.8 = 0.2
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(v) P(AUB’) =P(A) + P(B’) = P(ANB’) = 0.6 + (1-0.4) = 0.4 = 0.6
(vi) P(A’UB) = P(A) + P(B) — P(ANB’) = (1-0.4) +0.4-0.4=0.6
5. Events A and B are mutually exclusive such that P(A’NB) = 0.3, P(A’UB) = 0.45, find
(i) P(B) = P(ANB) + P(A’NB) =0+0.3=0.3
(i) P(A)
P(A’UB) = P(A’) + P(B) — P(A’NB)
0.45 = P(A’) + 0.3 - 0.3
P(A’) = 0.45
P(A) = 1- P(A’) = 1- 0.45 = 0.55
(iii) P(A’NB) = 0.55
P(B)= P(ANB) + P(A'NB)
P(A’NB) = P(B) - P(ANB) =0.3-0=0.3
(iv) P(A’NB’) = P(AUB)’ = 1 — P(AUB) = 1 — (P(A) + P(B) = 1- (0.55 + 0.3) = 0.15
(v) P(A’UB’) = P(ANBY’ = 1- P(ANB) =1-0=1

(vi) P(A’UB) = P(A) + P(B) — P(A'NB)

=(1-0.55) +0.3-0.3=0.45
6. Event A and B are mutually exclusive such P(AUB) = 0.9, P(AUB’) = 0.6, find
(i) P(B)=0.4
P(A) + P(B’) — P(ANB’) =0.6
P(A) + [1—P(B)] - P(A) = 0.6
1-P(B) = 0.6
P(B)= 0.4
(i) P(A) = 0.5
P(A) + P(B) = 0.9
P(A)=0.9-0.4=0.9
(i) P(A’UB) = P(A") + P(B)- P(A’NB)
=(1-0.5)+0.4-0.4=0.5

(iv) P(A’NB’) = P(AUB)’ = 1- P(AUB) = 1-09 = 0.1

(v) P(A’UB’) = P(ANB) = 1-P(ANB)=1-0=1
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Independent event

Two events A and B are independent if the occurrence of one does not affect the other

(i) P (ANB) = P(A) x P(B)
(i) P (A" NB) =P(A’) x P(B)
(iii) P (ANB’) =P(A) x P(B’)
(iv) P (A"NB’) =P(A’) x P(B’)

Example 15
Two independent events A and B are such that P(A) = % and P(B) = %

Find P(AUB) (05marks)

P(AUB) = P(A) + P(B) — P(ANB)

Example 16

Events A and B are independent such that P(ANB) = %, P(A) = %, find
(i) P(B)
P(ANB) = P(A) x P(B)
1 1 1
5= 3% P(B); P(B) =3
(ii) P(AUB)
P(AUB) = P(A) + P(B) ~P(ANB) =3 + 1 — — =05
(iii) Show that a’ and B are independent
P(A’NB) = P(B) — P(ANB)
P(B) — P(A) x P(B)
= P(B)(1-P(A)
=P(A’) x P(B)

Example 17
Events A and B are independent

(i) Show that the events A and B’ are also independent.
P(ANB’) =P(A) — P(ANB)
= P(A) — P(A) x P(B)
= P(A)(1-P(B)
= P(A) x P(B’)
(ii) Find P(B) given that given that P(A) = 0.4 and P(AUB) = 0.8
P(AUB) = P(A) + P(B) — P(ANB)
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0.8=0.4+y—0.4y

0.6y =0.4
0.4 2

V=06~ 3

Example 17

Events A and B are independent such that P(AUB’) = 1%, P(A) = %, find

(i) P(B)
P(AUB’) = P(A) + P(B’) — P(ANB’)
0.9=0.4+(1-y)-0.4(1-y)=0.4+1-y—0.4+ 0.4y =1 - 0.6y

0.6y=0.1
_01_ 1
V=06~ &
(ii) P(AUB)
2 1 2 1 12+5-2 15
P(AUB) = P(A) + P(B)- P(ANB)= 5 + P Ex o= 0 T30 0.5

(iii) Show that A’ and B’ are independent
P(A’ nB’) =1 - P(AUB)

=1- [P(A) + P(B)- P(A)x P(B)]
= 1-[P(A) + P(B) (1-P(A)]
=1-P(A) - P(B)x P(A’)
=P(A’) -P(B)x P(A’)
= P(A")[1-P(B)]
=P(A’) x P(B’)

Example 18

The probability of two independent events A and B occurring together is é. The probability that either or

.5
both events occur is 5 Find

(i) P(A)
(ii) P(B)

Solution
. 5 1
Given P(AUB) = 3 and P(ANB) = 3

Let P(A)=xand P(B) =y
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(i) and (ii)

1 1

5
v Y T8 e
1 6
SRR
Multiplying through by 8y
1+8y’=6y
8y2 -6y+1=0

Using quadratic equation

_ 6£/(-6)2-4(8)(1) _ 6+2

Y= 2(8) T 16
. 8 _ 4 _1_
Either Y=o = 0.50ry = =2 0.25
Wheny=0.5; x= g 0.25
Wheny=0.25;x=; =05

8 x 0.25

Hence P(A) =0.25 and P(B) = 0.5 or P(A)=0.5and P(B) =0.25
Example 19

Abel, Bob and Charles applied for the same job in a certain company. The probability that Abel will take
the job is %, the probability that Bob takes it is % while the probability that Charles will take the job is g;
what is the probability that

(i) None of them will take the job
P(none takes it) = P(A’nB’NC’) = P(A’) x P(B’) x P(C’) =% X %x § = i
(ii) (one takes)

P(one takes it) = P(ANB’NC’) + P(A’nBNC’) + P(A’NB’NC)

3 1 1 1 1 1 1 1 2 1
(— X =x —) +(— X=X —)+(— X=X —)=—
4 2 3 4 2 3 4 2 3 4

Revision exercise C

1. Events A and B are independent such that P(A) = 0.4, P(B) = 0.25. Find

(i) P(AnB) (i) P(ANB’) (i) P(A’NB’)

2. Events A and B are independent such that P(A) = 0.3, P(B) = 0.5. Find
(i) P(ANB) (i) P(AUB) (iii) P(A’NB’)

3. Events Aand B are independent such that P(A) = 0.4, PAUB) = 0.7 Find
(i) P(B) (i) P(ANB) (iii) P(A’NB)

4. Events A and B are independent such that P(A) = g, P(B) = Z. Find the probability that

(i) Both occur
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(ii) Only one occurs

5. The probability that two independent events A and B occur together = 12—5 and the probability that

either A or B or both occur is 2 Find
(i) P(A) (ii) P(B)
6. A mother and her daughter both enter a competition. The probability that a mother wins a prize = %

. . .2 .
and the probability that her daughter wins the prize is > Assuming that the two events are

independent, find the probability that
(i) Either the mother of the daughter but not both wins the prize
(ii) At least one of them wins the prize

7. Two athletes, Kiprotich and Chebet attempt to qualify for Olympics games. The probabilityof
Kiprotich qualifying is 0.8 and the probability that both Kiprotich and Chebet qualifying is 0.6.
given that the probability of the athletes qualifying are independent events, find the probability
that only one qualifies

8. The probability of two independent events A and B occurring together = %. The probability that

either or both events occur is 1%. Find
(i) P(A)
(ii) P(B)

9. The probability that a certain types of computer will break down on the first month of use = 0.1. If
the school has two such computer bought at the same time, find the probability that at the end of
the first month just one has broken. Assume that the performance of the two computers are
independent

10. Three athletes enter a marathon race. The respective probabilities of them completing the race are
0.9, 0.7 and 0.6. assuming that their performance are independent, find the probability that
(i) they all complete the race
(ii) at least two complete the race

. . . . 1 2 . .
11. The probability that two twins pass an interview are; and - Assuming that their performance are

independent, find the probability
(i) They all pass the interview
(ii) Only one passes the interview

12. The probability that Angela can solve a certain number is 0.4 and the probability that Jane can solve
the same number is 0.5, find the probability the number will be solved if both students try the
number independently

13. Three target men take part in a shooting competition, their chances of hitting the target are

11

2’3 and % Assuming that their performance are independent, find the probability that

(i) Only one will hit the target
(ii) Target will be hit
14. Three football teams Noa, Kitende and Budo are playing in Nationals. The probability that Noa,

Kitende and Budo qualify for the finals is 2,% and i. Find the probability that only two teams will

qualify for the finals
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15. Three Athletes Kiprop, Chebet and Aloysius are competing for a place in Olympics games. The
probability that Kiprop, Chebet and Aloysius will qualify for the Olympics games is g,% and Z. Find
the probability that only one athlete will qualify for the Olympics games .

16. The probability that three girls Faith, Jane and Angela will pass exams is 3,% and % respectively.
Find the probability that
(i) All the three will fail
(ii) All the three will pass
(iii) Only two will pass

17. The interview involves written, oral and practical tests. The probability than an interviewee passes
written = 0.8, oral is 0.6 and practical is 0.7. what is the probability that the interviewee will pass
(i) The entire interview
(ii) Exactly two of the interview test

18. The probabilities that the players A, B and C score in a netball game are %,% and é respectively. If

the player play together in a game, find the probability that

(i) Only one score
(ii) At least one player scores
(iii) Two and only two player score
19. Events a and B are such that P(A) = é, P(B) = % Find P(AUB) when A and B are
(i) Independent events
(ii) Mutually exclusive events

Solutions to revision exercise C

1. Events A and B are independent such that P(A) = 0.4, P(B) = 0.25. Find
(i) P(ANB) P(A) x P(B) = 0.4 x 0.25 = 0.1
(ii) P(ANB’) =P(A) x P(B’) = 0.4 x 0.75 = 0.3
(i)  P(A’nB’)=P(A’) x P(B’) = 0.6 x 0.75 =0.45
2. Events A and B are independent such that P(A) = 0.3, P(B) = 0.5. Find
(i) P(ANB) = P(A) x P(B) = 0.3 x 0.5 = 0.15
(ii) P(AUB) =P(AO + P(B) - P(ANB) = 0.3 + 0.5 —0.16 = 0.65
(iii) P(A'nB’)=1-P(AUB)=1-0.65=0.35
3. Events Aand B are independent such that P(A) = 0.4, PAUB) = 0.7 Find
(i) P(B)
P(AUB) = P(A) + P(B) — P(A) x P(B)
0.7=0.4+x-0.4x
0.6x=0.3
x=0.5
hence P(B) = 0.5
(ii) P(ANB) =P(A) x P(B) =0.4 x 0.5 =0.2
(i)  P(A’nB)=1-P(AUB)=1-0.7=0.3
3

4. Events A and B are independent such that P(A) = g, P(B) = T Find the probability that

(i) Both occur
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P(ANB) = P(A) X P(B)=3 x = = 1

(ii) Only one occurs
’ ’ — ’ ’ - E E l l f— l
P(ANB') + P(A'NB) = P(A) x P(B') + P(A') x P(B) =S x T+ s x ; = —
5. The probability that two independent events A and B occur together = % and the probability that
either A or B or both occur is z Find
Let the P(A) =xand P(B) =y
-2 (i)
XY = o [

x+y-xy=§ ....... (ii)

Egn (i) and eqn. (ii)
2 2 3
By VTS

2+ 15y2 —2y=9y
15y —11y+2=0
Using quadratic equation
_ 114/(-11)2-4(15)(2) _ 1141

- 2(15) T30
10 1 12

y=3,= ;0ry= 5—0.4

Either P(A) = 0.4 and P(B) = § or P(A) = % and P(B) =0.4

6. A mother and her daughter both enter a competition. The probability that a mother wins a prize =%

. . .2 .
and the probability that her daughter wins the prize is > Assuming that the two events are

independent, find the probability that

(i) Either the mother of the daughter but not both wins the prize =1—i
’ ’ _ ) ), _ l E E z _ 1_5 _ i
P(MND’) + P(M'ND) =P(M)x P(D') + P(M')xP(D) == x ~+ = x 5= =~ = =
(i) At least one of them wins the prize
1,2 1_2 17
P(AUB) = P(A) + P(B) ~P(AnB) = + 2~ Zx 2= 2

7. Two athletes, Kiprotich and Chebet attempt to qualify for Olympics games. The probabilityof
Kiprotich qualifying is 0.8 and the probability that both Kiprotich and Chebet qualifying is 0.6.
given that the probability of the athletes qualifying are independent events, find the probability
that only one qualifies = 0.35
P(KNB) = P(K) x P(C) = 0.8 x P(C) = 0.6

06 3

P(KNC’') + P(K'nC) =0.8 x0.25 + 0.2 x 0.75 =0.35

8. The probability of two independent events A and B occurring together = %. The probability that

either or both events occur is 1%. Find
(iii) P(A)
(iv) P(B)

Solution
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Let the P(A) =xand P(B) =y

1
XY = s (i)
XHY XY= o, (ii)
Egn (i) and eqn. (ii)
1 1 8
R TRRET)
1+ 10y2 —y=8y
10y2 -9y +1=0

Using quadratic equation
_91/(=9)2-4(10)(1) _ 9164

2(10) 20
2.6 12
y=5,= 0130ry= —~=0.77

Either P(A) =0.13 and P(B) =0.77 or P(A) =0.77 and P(B) = 0.13

9. The probability that a certain types of computer will break down on the first month of use = 0.1. If
the school has two such computer bought at the same time, find the probability that at the end of
the first month just one has broken. Assume that the performance of the two computers are
independent=0.18
Let the computers be A and B
P(one has broken down) = P(ANB’) + P(A’NB)

=0.1x0.9+0.9x0.1
=0.18

10. Three athletes enter a marathon race. The respective probabilities of them completing the race are
0.9, 0.7 and 0.6. Assuming that their performance are independent, find the probability that
(i) they all complete the race

Let the athletes be A, B, C
P(all complete the race) = P(ANBNC)=0.9x 0.7 x 0.6 = 0.378
(ii) at least two complete the race
P(At least two complete the race) = P(A’nBNC) + P(ANB’'NC) + P(ANBNC’) + P(ANBNC)
=0.1x0.7x0.6+0.9x0.3x0.6+0.9x0.7x0.4+0.378
=0.834

. . . . 1 2 . .
11. The probability that two twins pass an interview are; and - Assuming that their performance are

independent, find the probability
(i) They all pass the interview
Let the twins be Aand B

P(all pass) =P(A N B) =§ X g = —

15
(ii) Only one passes the interview

’ ’ = E E l E = l

P(Ar\B)+P(Ar\B)—3 X 5+3 X =1

12. The probability that Angela can solve a certain number is 0.4 and the probability that Jane can solve
the same number is 0.5, find the probability the number will be solved if both students try the
number independently = 0.7
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P(the number solved) = P(A nJ’) + P(A’nJ) + P(AN)J)
=04x05+0.6x0.5+0.4x0.5
=0.7

13. Three target men take part in a shooting competition, their chances of hitting the target are
i’% and % Assuming that their performance are independent, find the probability that

Let the men be A, Band V

(i) Only one will hit the target =

P(one hit the target) = P(A’nB’NC) + P(A’nBNC’) + P(ANB’'NC’)
3 02 1,3 1 1,1 2 1
==X-X-+t-xXx-Xx-+-x-x-
47372 47372 47372
11
24
(ii) Target will be hit
P(target hit)= P(A’nB’NC) + P(A’'nBNC’) + P(ANB’'NC’) + P(A'nBNC) + P(ANBNC’) +

P(ANB’NC) + P(ANBNC)

1 3 1 1,1 1 1 1 2 1 1 1 _1
St X-X-t-XZX-+-X-X-+ -x - X<
24 47372 47372 47372 47372
18
=—=0.75

24

14. Three football teams Noa, Kitende and Budo are playing in Nationals. The probability that Noa,
Kitende and Budo qualify for the finals is 2,% and i. Find the probability that only two teams will

qualify for the finals
P(only two teams qualify) = P(N'nKNB) + P(NNK’'NB) + P(NNKNB’)

i3 1,2 2_1,2_ 3 3
=X Xx—-+-ox-_x-+-x-x-—
37574 37574 37574
_25_ 5
T60 12

15. Three Athletes Kiprop, Chebet and Aloysius are competing for a place in Olympics games. The
probability that Kiprop, Chebet and Aloysius will qualify for the Olympics games is g,% and g. Find

the probability that only one athlete will qualify for the Olympics games .
P(only one qualifies) = P(KNC'NA’)+ P(K'nCNA’) + P(K'nC'NA)
2 3 1 1 2 1,1 3 5
S XXt XoX—+ X Z X
37576 37576 37576
23

~ 90
16. The probability that three girls Faith, Jane and Angela will pass exams is g,z and 2 respectively.

5
Find the probability that
(i) All the three will fail

P(all fail) = P(F ' nA) =2 x 2 x 1
3757 4
(ii) All the three will pass
2 2 3 1
P(all pass) = P(FNJNA) = X X255

1
20

(iii) Only two will pass
P(only two pass) = P(F'nJNA) + P(FNJNA’) + P(FNJ'NA)
1e2,342,2,1,2,3,3_28_7
ERE R R RN R T IR
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17. The interview involves written, oral and practical tests. The probability than an interviewee passes
written = 0.8, oral is 0.6 and practical is 0.7. what is the probability that the interviewee will pass

(i) The entire interview
P(pass entire interview) = P(WNONP) =0.8x 0.6 x 0.7 =0.336
(ii) Exactly two of the interview test

P(pass exactly two) = P(W' nONP) + P(WNO’'NP) + P(WNONP’)
=0.2x0.6x0.7+0.8x0.4x0.7+0.8x0.6x0.3
=0.452

18. The probabilities that the players A, B and C score in a netball game are %,% and % respectively. If

the player play together in a game, find the probability that
(i) Only one score
P(only one scores) = P(ANB’NC’) + P(A'nBNC’) + P(A’nB’'NC)

1 3 2 4 1 2 4 3 1 26 _ 13

XXX XXX E—= —

57473 57473 57473 60 30
(ii) At least one player scores

P(at least one scores) = P(ANB’'NC’) + P(A’'nBNC’) + P(A'NB’NC) + P(ANBNC’) +
P(A’nBNC) + P(ANB’NC) + P(ANBNC)

13 1 1 2 4 1 1,1 3 1. 1 1 1
E—F+ -x-x-tox-xcHoxoxcHox - Xx -
30 57473 57473 57473 57473
36 _ 3
T60 5
(iii) Two and only two player score

=P(AnBNC’) + P(A’nBNC) + P(ANB’'NC)

1.1 2 4 1 1 1_3 1

=X-X-+-x-X-+=-x-x-

57473 57473 57473

9 3

60 20

1

19. Events a and B are such that P(A) = é, P(B) = > Find P(AUB) when A and B are

(i) Independent events
1.1 1 1 6 3
P(AUB) = P(A) + P(B) — P(ANB) —E+E— EXE T
(ii) Mutually exclusive events = 110
P(AUB) = P(A) + P(B) — P(ANB) =§+%_ 0= %

Conditional probability

If A and B are two events, then the conditional probability that A occurs given that B has already
occurred is P(A/B)

_ P(ANB)
P(A/B) ===
Example 20

Events A and B are such that P(A) = %, P(B) = i and P(A/B) = g Find

(i) P(ANB)
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P(ANB)

PA/B) ==
P(ANB) =§ x iz 22—0= 0.1
(i)  P(AUB)
P(AUB) = P(A) + P(B) - P(ANB) =<+ 7 — 0.1 = 0.35
(i) P(B/A)
P(B/A) =P§fzzf =205
Example 21

Events A and B are such that P(A) = g, P(ANB’) = % and P(A/B)= 15—4. Find

(i) P(ANB)
P(ANB) = P(A) - P(ANB) =- — = =T ==
(i) P(B)
p(a/B) = 2402 f:zgf)
5 5 5 14 2
PB) = T T s T3
(i)  P(AUB)

5
21

=1

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

wIN

Example 22

Three A, B and C are such that P(A) =0.6, P(B) = 0.8, P(B/A) = 0.45 and P(BNC) = 0.28. Find
(a) P(ANB) (03 marks)
P(ANB) = P(B/A). P(A) = 0.45 x 0.6 = 0.27

(b)P(C/B) (02 marks)

P(BNC) _ 0.28

PE) 08 0.35

P(C/B) =

Example 23

Events A and B are independent. Given that P(ANB’) = % and P(A’/B) = %. Find

(i) P(A)

, o1 _ P(AnB) _ P(A") x P(B)
PR == = P
n=1 -1.1_5
P(A)—6andP(A)—1 s
(ii) P(B)

P(ANB’) = P(A) x P(B’) =
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P(B) =P(ANB)+ P(A) =5 +== s x3= —
P(B)=1-P(B’)=1-0.3=0.7

(i)  P(AnB)=P(A)x P(B) :2 x lo = %

(iv)  P(AUBY
P(AUB)=P(A)+P(B)-P(AnB)=§+l_£= %

P(AUB)’ =1- P(AUB) = 1- 2

Example 24

Events A and B are such that P(A) =

Find:

(a) P(ANB)(02marks)

P(ANB) =P(B).P(A/B) = éi
(a) P(AUB) (03marks)

P(AUB) =

Revision exercise D

1.

Events X and Y are such that P(X’) = %, P(Y/X') = % and P(Y’/X) = %. Find

(i) P(Y)=> (i) P(X'/Y)

Events A and B are such that P(A)= %, P(A/B) = %, P(B/A) = g Find

(i) P(ANB) =— (i) P(B) = — (iii) P(AUB) ==

Events A an B are such that P(A) = %, P(B/A) = % and P(B'/A’) = %. Find

(i) P(B’/A) == (ii) P(ANB) = — (iii) P(B)=—  (iv) P(AUB) =
Events A and B are such that P(A) = -, P(B) =§ and P(ANB’) = % Find

M PpaUB)=2 (i) P(A'/B’) =2

Events A and B are such that P(ANB) = — P(B/A) ; and P(B) = %. Find

O Pl )P =L i Pe) =<

Events A and B are such that P(AUB) = 0.8, P(A/B) = 0.2 and P(A’nB’) = 0.4. Find

Sl=

P(B) == and P(A/B) ==

10

1 99

P(A) + P(B) - P(AI'IB)-—+——— =—

10 130

(i) P(ANB) = (i) P(B)=0.5 (ii)P(A)=0.4 (iv) P(A/B’)=0.6
Events A and B are independent. Given that P(A) = 0.2 and P(B) = 0.15. find
(i) P(ANB) =0.03 (ii) P(A/B) = 0.2 and P(AUB) = 0.32

Events A and B are such that P(A) =0.2, P(A/B) =0.4 and P(B) =0.25. Find

(i) P(ANB) = (ii) P(B/A) (ii) P(AUB) =0.35

Events A and B are such that P(A) == P(B) - and P(A/B) == Find

(i) P(ANB) = (ii) P(B/A)

(v) P(A’/B’) =0.4
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—_

10. Events A and B are such that P(A) = %, P(B) = % and P(A/B) = § Find

() PANB) = (ii) P(B/A) =7
11. Events A and B are such that P(B) = %, P(A) :% and P(ANB’) = % Find
M paus)=2 (ii)P(B/A) = =
12. Events A and B are such that P(A) =§, P(B) = Z and P(A/B) = % Find
i -7
(i) P(ANB) = =

(i) P(B/A)=2
13. A and B are intersecting sets as shown in the Venn diagram below

A B
<o
0.15

Given that P(A) = 0.6, P(A’/B) =§ and PAUB) = 0.85. Find

(i) the values x, yand z (x=0.5, y=0.1 and z = 0.25)

(i) PA/B)== (i) P(A/B) =
14. Events A and B are independent with A twice likely to occur as B. If P(A) = 0.5, find
() PAUB)=: (i) P(*22) =5
15. Two events A and B are such that P(A/B) =§, P(B) = iand P(A) = é Find
(i) P(AnB)=0.1 (i) P(AUB) = 0.35
16. Two events a and B are such that P(B/A) = %, P(B) = % and P(ANB) = 1—10. Find
(i) P(A)=0.3 (i) P(AUB) = 0.325 (iii) P(A/B) = 0.8

17. Two events A and B are such that P(A/B)=0.1, P(A) = 0.7 and P(B) = 0.2. Find
(i) P(AUB) = 0.88 (ii) P(ANB’) = 0.68

Solutions to revision exercise D

1. Events X andY are such that P(X’) = z, P(Y/X’) = % and P(Y’'/X) = %. Find

P(ynx")
P(x")

PIYNX) = x 2 = =

P(Y/X') =

2. Events A and B are such that P(A)= %, P(A/B) = %, P(B/A) = ; Find

(i) P(ANB)
_ P(ANB)
PO =
P(ANB)) =2 x2 =
3 5 15

(ii) P(B)
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P(ANB)

P(A/B) = Zons
P(B)=i ity 2
15 2 15 15
(iii) P(AUB)
2 8 4 10 2
P(AUB) = P(A) + P(B) — P(ANB) _E+ = s 15 3

3. Events A an B are such that P(A) = %, P(B/A) = % and P(B’/A’) = g. Find
i PE/A=;
P(B/A) =
(i) (i) P(ANB) = — (i) P(B) == (iv) P(AUB) =

4. Events A and B are such that P(A) = %, P(B) =§ and P(ANB’) = % Find

M paus)=2 (i) P(A'/B) = 2
5. Events A and B are such that P(ANB) = %, P(B/A) § and P(B) = %. Find
() P(A)=5 (i) P(A/B) = (i) P(A/B) =
6. Events A and B are such that P(AUB) = 0.8, P(A/B) = 0.2 and P(A’nB’) = 0.4. Find
(i) P(ANB)
(ii) P(B)=0.5
(iii) P(A)=0.4
(iv) P(A/B’)=0.6
(v) P(A’/B’) =0.4
7. Events A and B are independent. Given that P(A) = 0.2 and P(B) = 0.15. find
(i) P(AnB) =P(A)x P(B) =0.2 x 0.15 = 0.03

. _P(ANB) _ 0.03_
(ii) P(A/B) 3@ o1 0.2

(iii) P(AUB) = P(A) + P(B) — P(ANB) = 0.2 +0.15-0.03 =0.32
8. Events A and B are such that P(A) = 0.2, P(A/B) = 0.4 and P(B) = 0.25. Find
(i) P(ANB)

_P(ANB)
P(A/B) = P(B)
P(ANB) = 0.4 x 0.25= 0.1
(i) P(B/A)
P(B/A) =2UMB) _ 01 _ g5

P(A) 02
(iii) P(AUB)
P(AUB) = P(A) + P(B) - P(ANB) = 0.2 + 0.25 —0.1= 0.35
9. Events A and B are such that P(A) = %, P(B) = % and P(A/B) = E Find
(i) P(ANB)

P(A/B) =P(AnB)

P(B)
P(ANB) == x= = —

10
(ii) P(B/A)=0.3
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_P(4nB) _ .13
S =

P(B/A) = P(A) 10 10
10. Events A and B are such that P(A) = % P(B) = % and P(A/B) = § Find
(i) P(ANB)

_P(ANB)
Pmmw;gr
P(ANB) =2 x— = %
(i) P(B/A)
_P@nB) 1 ., 2_1_3_1
P(B/A) = PA) 6 3 672 1
11. Events A and B are such that P(B) = §' P(A) % nd P(ANB’) == Fmd

(i) P(A’UB’)
P(N'UB') =1-P(ANB)=1-= x %:Z

(i) P(B’/A’)
P(B'/A) =

12. Events A and B are such that P(A) :%, P(B) == and P(A/B)=— Fmd
(i) P(ANB)

2.1
33 _2
173
2

P(A'nB") _
py

_ P(ANB)
P(A/B) =— >
PlanB) = x 2= 7

3. 1
. n _P(BNAN _ gX; 3
(i) PB/A)== " = T

13. A and B are intersecting sets as shown in the Venn diagram below

A B
GO

0.15

Given that P(A) = 0.6, P(A’/B) == and PAUB) = 0.85. Find

(i) the values x, y and z
from the Venn diagram

subtracting eqn. (ii) from eqgn. (i)
z=0.85-0.6=0.25

, _P@'nB) _5
PA'NB) === =7
P(A’nB) = P(B) only = 0.25
> 025=2P(B)

0.25x7

= 0.35

P(B) =

ButP(B)=y+z=y+0.25=0.35
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y=0.1
Substituting y in eqn.(i)

x +0.1=0.6;x=0.5

- _P(nB) _ 01 _ 10 _ 2
(i) P(A/B) = P(B) ~ 035 35 7
(i) p(a/p)= ZUANED 05 _ 50 19

P(Br) 065 65 13
14. Events A and B are independent with A twice likely to occur as B. If P(A) = 0.5, find

(i) P(AUB)
P(B) = 0.25
P(AUB) = P(A) + P(B) = P(ANB) = 0.5 + 0.25 — 0.5 x 0.25 = 0.625
(ii) P(ANB/A) = —°'1zj§ 050125

15. Two events A and B are such that P(A/B) =§, P(B) = iand P(A) = é Find
(i) P(ANB)
P(A/B) = Pszgf)
P(B)=0.4x0.25=0.1
(ii) P(AUB)
P(AUB) = P(A) + P(B) = P(ANB) = 0.2 + 0.25 — 0.1 = 0.35
16. Two events a and B are such that P(B/A) = %, P(B) = % and P(ANB) =
(i) P(A)=0.3

1

. Find
10

P(ANB
P(B/A) = “”
1 1 3
(ii) P(AUB)
P(AUB) = P(A) + P(B) - P(AnB)=0.3 +0.125-0.1 =0.325
(iii) P(A/B)
P(ANB 0.1
P(A/B) = 1(0(2)) = 0125 0.8

17. Two events A and B are such that P(A/B)= 0.1, P(A) = 0.7 and P(B) = 0.2. Find
(i) P(AUB) =
P(ANB
P(A/B) = “
P(ANB) =0.1x 0.2 =0.02
P(AUB) = P(A) + P(B) - P(ANB)
=0.7+0.2-0.02=0.88
(ii) P(ANB’)
P(AnB’) = P(A)—P(AnB)=0.7 - 0.02 = 0.68
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Combinations

The number of combinations of r objects from n unlike objects is nc,. where

n!

ney = (n—-r)'r!

Example 25

5! S5x4x3x2x1 __
(5-3)L2' 3x2x1)(2x1)

Find the value of °c, =

Example 26

Find the number of ways of selecting a football team from 15 players
1°c;;= 1365 ways

Example 27

A committee of 4 men and 3 women is to be formed from 10 men and 8 women. In how many ways can
the committee be formed?

¢, x%c; = 210 x 56 = 11760 ways
Example 28

A group of 9 has to be selected from 8 girls it can consist of either 5 boys or 4 girls of 4 boys and 5 girls.
Find how many different groups can be chosen

195 x Bcy + ey x ®cs= 252 x 70 + 210 x 56 = 29400 ways
Example 29

Three letters are chosen at random from the word CLOTHINGS. Determine the probability that two of
the three letters chosen are consonants. (05markks)

Solution
Total number of letters in CLOTHINGS = 9 letters
Selection of 3 teachers from 9 letters °C; = 84

POssible selection

7 consonants 2 Vowels
2 1
Number of selections  =7C,.2C;
=21x2
=42
Probability = 2_1
84 2

P age | 27 Please find free New curriculum notes and tests on digitaltechers.co.ug website



Exercise E

1. Abag contains 5 Pepsi and 4 Mirinda bottle tops. Three bottle tops are picked at random from the
bag one after the other without replacement. Find the probability that the bottle tops picked are of
the same type.

2. Inagroup of 12 international referees, there are 3 from Africa, 4 from Asia and 5 from Europe. To
officiate at a tournament 3 referees are chosen at random from the group, find the probability that:

(i) A referee is chosen from each continent
(ii) Exactly 2 referees are chosen from Asia
(iii) 3 referees are chosen from the same continent

3. Box P contains 4 red and 3 green sweets and box Q contains 7 red and 4 green sweets. A box is
selected and 2 sweets are randomly picked from it, one a time without replacement. If P is twice
likely to be picked as Q, find the probability that both sweets are

(i) same colour
(ii) of different colour
(iii) from P given that they are different colours.

4. A bag contains 20 good and 4 bad oranges. If 5 oranges are selected at random without
replacement. Find the probability that 4 are good and the other is bad = 0.456

Solutions to exercise E

1. Abag contains 5 Pepsi and 4 Mirinda bottle tops. Three bottle tops are picked at random from the
bag one after the other without replacement. Find the probability that the bottle tops picked are of
the same type.

Solution

n(S) = 3 tops from the 9 =c;= 84 ways

n(E) = 3 Pepsi from 5 + 3 Mirinda from 4 = >c3 x *co +°co x *c; = 10 + 4 = 14 ways
1

P(same type) = g =<

2. Inagroup of 12 international referees, there are 3 from Africa, 4 from Asia and 5 from Europe. To
officiate at a tournament 3 referees are chosen at random from the group, find the probability that:

(iv) A referee is chosen from each continent

(v) Exactly 2 referees are chosen from Asia

(vi) 3 referees are chosen from the same continent
Solution

(i) n(S) = 3 referees from 12 = 12¢; = 220ways

n(E) = *c; x *c1 x ¢ = 3 x4 x 5 = 60ways

P(1 from each) = % = %

(ii) n(E) = 4c, x 3¢1x 5¢ + 4¢, x 3cox 5¢, = 18 + 30 = 48 ways
n(E) = 4Cz X 3C1 X 5Co + 4c2 X 3co X 5c1
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=6xXx3x1+6x1x5

=18+ 30
=48 ways
P(2 from Asia):ﬁ =2
220 55
(iii) N(E) = *c3 x 2co X °co + *co X 3c3 X °co + “co X 3co X °Cy
=4x1x1+1x1x1+1x1x10
=4+1+10

15 _ 3
220 44
3. Box P contains 4 red and 3 green sweets and box Q contains 7 red and 4 green sweets. A box is

P(3 from the same) =

selected and 2 sweets are randomly picked from it, one a time without replacement. If P is twice
likely to be picked as Q, find the probability that both sweets are

(iv) same colour
(v) of different colour
(vi) from P given that they are different colours.
Solution
. _2[4c X3¢ 2 [4co x 3¢, 1[7cz x 4o 1[7co x 4c;
(i) P(both the same colour) = 3 [ 7¢, ] 3 [ 7¢, ] 3 [ 11c, ] 3 [ 11c, ]
=0.4494
(i) P(both different colour) == [*L224| 1 2[72LX24] — 05506
3 7C2 3 11C2
Z[4C1x361]
(iii) P(from P/different colour) = 2~ =0.6919

0.5506
4. A bag contains 20 good and 4 bad oranges. If 5 oranges are selected at random without

replacement. Find the probability that 4 are good and the other is bad

20C4.4C1
24cy

P(X=4) = =0.456

Probability tree diagram
Example 30

A bag contains 5 black pens (B) and 4 red pens (R). Two pens are picked at random, one after the
other without replacement. Find the probability that both pens are of the same color.

Total pens5+4=9; P(B) = g; P(R) = g;

/
/8 R,
Rl

4
B1_/L_B2

2%
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P(both are same color) = P(R;NR;) + P(B1NB,)

5 4 20 12 32
+2 =222
9 8 72 72 72

1]
O |
o w

il
9
= 0.4444

Example 31

A School student’s council consists of 7 girls and 5 boys. Two students are selected at random from
the council. Find the probability that;

Solution

Total number of students =7 +5 =12

P(G) = —and P(B) = >

12
?/ Gz
5
7 G 1/2
12 BZ
Z
11 G2
5/ B:
12
4. >B2
1

(a) Both are girls (02 marks)
P(Both girls) = P(G;NG,)
7 6 7

=—x— =
12711 22
Example 32

A factory makes cakes. When an inspector tests a random sample of cakes, the probability of any cake
being contaminated is 0.025. Jane bought two of the cakes made from the factory. Find the probability

(i) both are contaminated
(ii) only one is contaminate
Solution

(i) P(both contaminated) = P(CN C) =0.025 x 0.025 = 0.000625
(ii) P(one contaminated) =P(CN C") + P(C' N C) =0.025 x 0.975 + 0.975 x 0.025 =0.04875

Example 33
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A box contains 3 red balls and 4 blue balls. Two balls are randomly drawn one after the other without
replacement. Find the probability that

(i) 1* ball is blue
(ii) 2" ball is red
(iii) 2" ball is red given that the 1% was blue

(iv) Both balls are of the same colour
(v) Different colour
_1]©
v@Vﬂ
a1 P(B) =
o®) 23| 2R, 4B B) =4/
3R, 4B -
P(B) PLBL> .
=q 3R, 3B P
/7 R) <3 s
(i) P(1*isblue)=2x 2+ 2x 2=05714
776 77 6
(i)  PR™isred)=2x 2+ 2x 2=0.4286
776 77 6
(iii) P(2" is red given 1% is blue) = % =0.5
(iv) P(both same colour) = ;x 2 + %x Z =0.4286

(v) P(different colour) = %x % + %x §= 0.5714

Or =1-0.4286=0.5714

Example 34

A bag contains 8red pens and 3 green pens. Two pens are randomly picked one after the other, find the
probability of drawing two pens of different colours, if the

(i) first pen is not replaced
(ii) first pen is replaced
Solution
. 1|10
(i o=
A
8R, 3G
p(G)=2
P(G) 3R, 3B
(6) =3/, -
P(different colour) = 2 X 2 + 2 X 2.2
11 7 10 117 10 55

(ii)
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_g[\L
\ o0
?R;Q,\, 2R, 4B P(G) =3/11

8R, 3G o) =313
P(G) <3/77 PR 38

IR < =8/13

8 48

P(different colour) = — T X + — X —=—
11 7 11 121

Example 35

Bag A contains 8 red pens and 5 green pens. Bag B contains 6 red and 10 green pens. a pen is randomly
picked from bag A and placed in bag B. A pen is then randomly picked from bag B, fins the probability
that it will be red

Solution /’ll
B PR
3
A o®) =3/ 7R, 10G P(G) =10/17

8R, 5G 5 g

P pIR)L=

(6) <5/73~FR, 11G

P(G) <

)s11/1,
5 86
P(Red pen) =— x —+ E X E_E=O'3891
Example 36

Box A contains 6 red and 8 green sweets and box B contains 9 red and 7 green sweets. A box is randomly
picked and 2 sweets are randomly picked from it, one at a time without replacement. If A is likely to be
picked as B, find the probability that both sweets are

(i) same colour
(ii) from A given that are of same colour
(iii) of different colours
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5R, 8G

6R, 7G

8R, 7G
PRL=
9R, 6G
P
(©) =6/15
(i) P(samecolour):l x x4 i Ay T i 2 Bl L x 2204738
2714713 2714713 2716715 27 167 15
(ii) P(both different colour) =1-0.4738 =0.5262
1,6,5,1,8 7
(iv) P(from A given that are of same colour) = 27 14x;347§8 14 13 = 0.4987

Exercise F

1. Aboxcontains 15 red and 5 black balls. Two balls are picked at random one after the other
without replacement. find the probability that:

(i) both are red = =
38

n , 15
(ii) are different colour = -

(iii) both are black, given that the second ball is black
2. Abox contains 4 red balls and 6 black balls two balls are randomly drawn one after the other
without replacement. Find the probability that

(i) second ball is red given that the first ball is red =§
(ii) both balls are red = 12—5
(iii) both balls of different colour = 1%

3. Abox contains 3 black balls and 5 white balls. Two balls are randomly drawn one after the other
without replacement. find the probability

(i) second ball is white =§

(ii) first ball is white given that the second ball is white = %

4. Abox contains 3 red sweets, 8 blue sweets and 7 green sweets. Three sweets are randomly
drawn one after the other without replacement. Find that
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. 7
(i) all sweets are blue = —

102
.. 1
(ii) all sweets are red =—
816
7
(iii) one of each coIour=§

5. A box contains 7 black sweets and 3 white sweets. Three sweets are randomly drawn one after
the other with replacement. Find the probability that:

(i) all three sweets are black = 0.34
(ii) a white, black and a white sweet in that order are chosen = 0.063
(iii) two white and one black sweets are drawn = 0.189

(iv) at least one black sweet drawn = 0.97
6. Acoinis tossed four times, find the probability of obtaining less than two heads. = %

The probability that | am late for work is 0.05. Find the probability that on two consecutive

mornings:
(i) | am late for work twice = 0.0025
(ii) | am late for work once = 0.095

8. A box A contains 3 red balls and 4 brown balls while box B contains 3 red balls and 2 brown balls.
A box is drawn at random and one ball is randomly drawn from it. Find the probability that;

(i) the ball is red = —
35

(i) the ball came from box A given that it is red = 1—52

9. abag contains 10 white and 6 red balls two balls are randomly drawn one after the other
without replacement. Find the probability that the second ball drawn is
(i) red given that the first one was white = 0.4
(ii) white = 0.675

10. Box P contains 2 red balls and 2 blue balls while Box Q contains 2 red balls and 3 blue balls. A
box is drawn at random and two balls are randomly drawn from it, one after the other without
replacement. Find the probability that the balls are of different colour. = g.

11. A box contains 4 white balls and 1 black ball. A second box contains 1 white and 4 black balls. A
ball is drawn at random from the first bag and put into the second bag, then a ball is taken from
the second bag and put into the first bag. Find the probability that a white ball will be picked
when a ball is selected from the first bag = %

12. (a) a box contains 7 red balls and 6 blue balls . Three balls are selected at random without
replacement. find the probability that:

(i) they are the same colour = 0.1923
(ii) at most two are blue =0.9301

(b) Two boxes P and Q contain white and brown cards. P contains 6 white and 4 brown. Q
contains 2 white and 3 brown. A box is selected at random and a card is selected at random.
Find the probability that

(i) a brown card is selected = 0.5

(i) Box Q is selected given that the card is white = 0.4
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13. A box contains two types of balls, red and black. When a ball is picked from the box, the
probability that it is red is % Two balls are picked at random from the box without replacement.
find the probability that

(i) The second ball is black = 15—1
(ii) The first ball is red, given that the second one is black = 1—71

14. A bag contains 30 white, 20 blue and 20 red balls. Three balls are selected at random without
replacement. Find the Probability that the first ball is white and the ball is also white = 0.18
15. A box A contains 4 white and 2 re ball. Box B contains 3 white and 2 red balls. A box is selected
at random and two balls are picked one after the other without replacement.
(i) Find the probability that the two balls picked are red. = 0.1333
(ii) Given that two white balls are picked, what is the probability that they are from box B =
0.3333

Solutions to exercise F

1. Aboxcontains 15 red and 5 black balls. Two balls are picked at random one after the other
without replacement. find the probability that:

(i) both are red
P(both red) = P(RN) = B2
207 19 38
(ii) are different colour
P(different colour) = P(RNB) + P(BNR) = s X > + > X LB
207 19 207 19 38

20
83
5 5 4 95

P(2" black) = P(RNB) + P(BNB) =22 x =+~ x—=—>
4 20

P(both black) = P(BNB) == x — = 2%
20 19 380

P(B/2"B) =2 » 2 _ 20_ 2
380 380 95 19

(iii) Both are black, given that the second ball is black =

2. Abox contains 4 red balls and 6 black balls two balls are randomly drawn one after the other
without replacement. Find the probability that
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(i) second ball is red given that the first ball is red

P(2" red/1% red) =% =1

3
(ii) both balls are red
P(both red) =P(RNR) = —x> =2 = 2
1079 90 15
(iii) both balls of different colour
P(both different colour) = P(RNB) + P(BNR) = LI ..t
1079 1079 15
3. A box contains 3 black balls and 5 white balls. Two balls are randomly drawn one after the other
without replacement. find the probability

4 8

(i) second ball is white
P(2™ W) = P(BAW) + P(WN W) =2 x 242 x 2= 2
8 7 8 7 8

(ii) first ball is white given that the second ball is white = %

4. Abox contains 3 red sweets, 8 blue sweets and 7 green sweets. Three sweets are randomly
drawn one after the other without replacement. Find that

(i) all sweets are blue
8 7 6 7
P(allblue) == x—x— = —
18 717 7 16 102
(ii) all sweets are red
3 2 1 1
P(allred)=—=x—= x—=—
18 ©17 716 816
(iii) one of each colour

P(each colour) = P(RNBNG) + P(RNGNB) + P(BNRNG) + P(BNGNR)+ P(GNBNR) + P(GNRNB)

3 .8 7 7
:6(— xX— x—) = —
18 717 7 16 34

5. Abox contains 7 black sweets and 3 white sweets. Three sweets are randomly drawn one after
the other with replacement. Find the probability that:

(i) all three sweets are black
P(all black) = P(BNBNB) = 0.7 x 0.7 x 0.7 = 0.343
(ii) a white, black and a white sweet in that order are chosen

=0.3x0.7 x0.3=0.063
(iii) two white and one black sweets are drawn
P(2W, 1B) = P(WNWNB) + P(WNBNW) + P(BhNWNW)
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=3(0.3x0.3x0.7)=0.189
(iv) at least one black sweet drawn
P(at least 1B) = [P(WNWNB) + P(WNBNW) + P(BANWNW)]+ P(WNBNB) +
P(BNBNW) + P(BNWNB) + P(BNBNB)
=0.189 +3(0.3x0.7x0.7) + 0.7x 0.7 x 0.7
=0.973
6. Acoin is tossed four times, find the probability of obtaining less than two heads.
P(less than 2H) = P(HNTNTNT) + P(TNHNTNT) + P(TNTAHNT)+ P(TNTNTNH) + P(TNTNTNT)
Ss(xlxlyl) = 2
2727272 16
7. The probability that | am late for work is 0.05. Find the probability that on two consecutive
mornings:
(i) | am late for work twice
=P(LNL) =0.05 x 0.05= 0.0025
(ii) | am late for work once
=P(LNL’) + P(L'nL) = 2(0.05 x 0.95) = 0.095
8. Abox A contains 3 red balls and 4 brown balls while box B contains 3 red balls and 2 brown balls.
A box is drawn at random and one ball is randomly drawn from it. Find the probability that;
(i) the ballis red

1 3 1 3 3 3 18
P(R)=P(ANR)+P(B NR)=—x ~+-x ==+ == —
(ii) the ball came from box A given that it is red
_P(ANR) _ 3 35 _ 5
P(A/R) = P(R) 14~ 18 12

9. A bag contains 10 white and 6 red balls two balls are randomly drawn one after the other
without replacement. Find the probability that the second ball drawn is

(i) red given that the first one was white
=2 =04
15
(ii) white
P(2™ W) = P(WNW) + P(RAW) =2 x =+ 2 x 22 = 0.675
16 © 15 16 ~ 15

10. Box P contains 2 red balls and 2 blue balls while Box Q contains 2 red balls and 3 blue balls. A
box is drawn at random and two balls are randomly drawn from it, one after the other without

replacement. Find the probability that the balls are of different colour. = g.

P(different colour) = P(PNRNB) + P(PNBNR) + P(QNRNB)+ P(QNRNB)

1.2 2. 1.2 2 1.2 3 1 3 2
SoXS XTHSXT XX X—H-X= X~
27473 27374 27574 27574
1,1, 3 , 3 _10+10+9+9 _ 19

"6 6 20 20 60 T 30
11. A box contains 4 white balls and 1 black ball. A second box contains 1 white and 4 black balls. A

ball is drawn at random from the first bag and put into the second bag, then a ball is taken from
the second bag and put into the first bag. Find the probability that a white ball will be picked
when a ball is selected from the first bag = %
Let A =1 bagand B =2"bag

W, = a white ball drawn from A for the first time

B, = a black ball draw from A for the first time

W, = a white ball drawn from A for the second time
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B, = a black ball draw from A for the second time
W3 = a white ball drawn from A for the second time
B; = a black ball draw from A for the second time

A

Let W = event that a white ball is then selected from Bag A

P(W) = P(W;nW;nWS3) + P(W;nB,NnW3)+ P(B;nW,NW3)+ P(B;NB,NW3)
4 2 4 4 4 3 1 1 5 1 5 4 32 48 5 20 105 7
X X s X Xt X X5 T s X X5 e T so T 50 T 1m0~ 10 10

12. (a) A box contains 7 red balls and 6 blue balls. Three balls are selected at random without
replacement. find the probability that:

(i) they are the same colour
P(same colour) = P(RNRNR) + P(BNBNB) =L x2S 3 x 2 = 01923
13 12 11 13 12 11

(ii) at most two are blue
P(at most 2B) = P(RNRNR) + P(RNRNB)+ P(BNRNR) + P(RNBNR)+ P(RNBNB) +

P(BNBNR) + P(BARNB)
=1-P(BNBNB)=1-— x> x—=0.9301
13 712 T 11
(b) Two boxes P and Q contain white and brown cards. P contains 6 white and 4 brown. Q
contains 2 white and 3 brown. A box is selected at random and a card is selected at random.

Find the probability that

(i) a brown card is selected

P(B) = P(PB) + P(QNB) =2 x -+ x 2= 05

(i) Box Q is selected given that the card is white

P(W) = P(PAW) + P(QNW) =% X 1%+% X EZ 05

P(QNW) _ 02 _

POW) 05 0.4

P(Q/W) =
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13. A box contains two types of balls, red and black. When a ball is picked from the box, the
probability that it is red is % Two balls are picked at random from the box without replacement.

find the probability that
(i) The second ball is black

7 5
P(R) == P(B) =15
P(B) = P(RNB) + P(BNB) = = x — + — x —=—
12711 12 7 11 11
(ii) The first ball is red given that the second one is black
ot P(RNB) 35 .5 35 11 7
P BB =y “ i u-m¥s - u
14. A bag contains 30 white, 20 blue and 20 red balls. Three balls are selected at random without

replacement. Find the Probability that the first ball is white and the third ball is also white
P=P(Wr\BnW)+P(WanW)+P(WanW)=E X 20 X 2430 X 20 X 2,20 X ® X 28
707 697 68 70 697 68 70 69 68

= 0.18

15. A box A contains 4 white and 2 re ball. Box B contains 3 white and 3 red balls. A box is selected
at random and two balls are picked one after the other without replacement.

(i) Find the probability that the two balls picked are red.
1.2 1.1 _3 2 8
P(R) = P(ANR1NR;) + P(BNR1NR,) = EX P X < + EX P X = w0 0.1333
(ii) Given that two white balls are picked, what is the probability that they are from box
B
1 4 3 1 _3 2 18
P(W) = P(ANW.NW,) + P(BNW;NW,) = EX P X s + EX P X PRy

_PBWInW2) _ 6 18 _ 6 _1
P(B/W) = P(W) T 60 60 18 3
=0.3333

Conditional probability using a tree diagram/ Baye’s Rule

Example 37

During planting season a farmer treats g of his seeds and g of the seed are left untreated. The seeds

which are treated have a probability of germinating of 0.8 while the untreated seeds have a probability
of germinating of 0.5, find the probability that a seed selected at random

(i) will germinate
(i) had been treated, given that it had germinated.

Solution

_08
peM=°
o) 2203 T PG/T) = 0.5
_05
peM=2
PG/

)205
P(G) = P(TN G) + P(T'NG) =§ x 0.8 + § x 0.5 = 0.7
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2
P(TNG %08
P(T/G) =—I(J(G)) = i——=0.762

Example 38

The probability that a golfer hits the ball on the green if it is windy as he strikes the ball is 0.4 and the
corresponding probability if it is not windy as he strikes the ball is 0.7. The probability that the wind

blow as he strikes the ball is 13—0. Find the probability that

(i) He hits the ball on the green
(ii) It was not windy, given that he does not hit the ball on the green
A
[10 W
p\\N\ =3 T P(s’) = 0.6
=0.1
, P
W)y T <
P(s) <
(5203

(i) P(S) =P(WnNS) + P(W'NS)=0.3x0.4+0.7x0.7=0.61
PW'ns’y _ %x 0.3

(i1 P(W'/S") = PGS (1-0.61)

=0.5385

Example 39

When students were to go for a geography tour, the school hired three different types of vehicles,
buses, coaster and taxis. Of the hiring’s 40% were buses, 50% were coasters and 10% were taxis. For bus
hired 9% arrive late, the corresponding percentages for a coaster and a taxi being 6% and 20%
respectively. Find the probability that the next vehicle hired

(i) will be a bus and will not arrive late
(ii) will arrive late
(iii) will be a coaster given that it will arrive late

(i) P(BNL"Y)=0.4x0.91=0.364
(i)  P(L)=P(BNL)+ P(CNL) + P(TNL)
=0.4x0.09+0.5x0.06 +0.1x0.2

=0.086
_P(CNL) _ (0.5x0.06) _
(iii) P(C/L) = P0) —  oose - 0.3488

P age | 40 Please find free New curriculum notes and tests on digitaltechers.co.ug website



Revision exercise G

1. 55% of the teachers at a certain school are male. 30% of the male teachers are science teachers and
5% of female teachers teach sciences. If a teacher is selected at random, what is the probability

that
(i) Teaches sciences = 0.1875
(ii) She is a female given that she does not teach sciences. = 0.5262

2. The probability that a golfer hits the ball on the green if it is windy as he strikes the ball is 0.4 and
the corresponding probability if it is not windy as he strikes the ball is 0.7. The probability that the

wind blows as he strikes the ball is 1%. Find the probability that:

(i) he hits the ball on the green=0.61
(ii) it was not windy, given that he does not hit the ball on the green = 0.5385

3. Inarestaurant, 40% of the customer’s order for chicken. If a customer orders, the probability that
he will take juice is 0.6. If he does not order chicken, the probability that he will take juice is 0.3.
Find the probability a customer picked at random will order
(i) Chicken and juice =0.24
(ii) Juice =0.42

4. In afactory, there are two different machines A and B. Items are produced from A and B with
respective probabilities of 0.2 and 0.8. it was established that 5% and 8%produced by A and B
respectively are defective. If one item is selected randomly, find the probability that

(i) itis defective =0.074
(ii) itis produced by A given that t is defective = 0.1351

5. Data from electoral commission showed that in the previous electron, of all the Kampala
parliamentary contestants, 70% were N.R.M, 20% were F.D.C and 10% were independents. 5%
N.R.M contestants won elections, 95% of F.D.C contestants won elections and 25% of the
independent contestants won elections. If a contestant is chosen at random, find the probability
that the person
(i) won election =0.25
(ii) an F. D.C won elections = 0.19

6. A student travels to school by route A or route B. The probability that she uses route A is 0.25. The

probability that she is late to school if she uses route A is g and the corresponding probability if she
uses route B is %
(i) Find the probability that she will be late to school = %

(ii) Given that she is late, what is the probability that she used route B = %

7. Astudent is to travel to school for an interview. The probability that he will be in time for the
interview when he travels taxi and boda respectively are 0.1 and 0.2. The probability that he will
travel by taxi and boda are 0.6 and 0.4 respectively.

(i) find the probability that he will be on time = 0.14
(ii) given that he is not on time, what is the probability that he travelled by boda = 0.372
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8. Of the group of students studying A-level in a school, 56% are boys and 44% are girls. The
probability that a boy of this group is studying chemistry is § and the probability that a girl of this

group is studying chemistry is 1—11:

(i) Find the probability that a student selected at random from this group is a girl studying
chemistry. = %
(ii) Find the probability that a student selected at random from this group is not studying
. 106
chemistry. = P
(iii) Find the probability that a chemistry student selected at random from this group is male =
14
19

9. When a school wants to buy chalk, the school phones three suppliers A, B or C of the phone calls to
them. 30% are to A, 10% to B and 60% to C. the percentage of occasions when the supplies deliver
chalk after a phone call to them are 20% for A, 6% for B and 9% for C.

(i) Find the probability that the suppler phoned will not deliver chalk on the day if
phoning.=0.88
(ii) Given that the school phones a supplier and the supplier can deliver chalk that, find the

probability that the school phoned supplier B. = 0.05

10. In Kampala city, 30% of the people are F.D.C, 50% are N.R.M and 20% are independent. Records
show that in previous elections, 65% of the F.D.C voted, 85% of the N.R.M voted and 50% of the
independent voted. A person is randomly selected from the city.
(i) Find the probability that the person voted=0.72
(ii) Given that the person didn’t vote, determine the probability that is an F.D.C = 0.375

11. A shop stocks two brands of toothpaste, Colgate toothpaste and Fresh up toothpaste, and two
sizes, large and small. Of the stock 70% is Colgate and 30% is Fresh up. Of the Colgate, 30% are
small size and of Fresh up 40% are small size. Find the probability that;
(i) A toothpaste chosen at random from the stalk will be of small size =0.33

(ii) Small toothpaste chosen at random from the stalk will be of Colgate. = %

12. At a bus park, 60% of the buses are of Teso coaches, 25% are Kakise buses and the rest are Y.Y
buses. Of the Teso coaches 50% have TVs, while for the Kakise and Y.Y buses only 55 and 15 have
TVs respectively. If a bus is selected at random from the park, determine the probability that
(i) HasaTV=0.314
(ii) Kakise bus is selected that it has TV=0.0398

13. On a certain day, fresh fish from lakes, Kyoga, Victoria, Albert and George were supplied to a
market in ratio 30%, 40%, 20% and 10% respectively. Each lake had an estimated ratios of poisoned
fish of 2%, 3%, 3% and 1% respectively. If a health inspector picked a fish at random
(i) What is the probability that the fish was poisoned = 0.025
(ii) Given that the fish was poisoned, what is the probability that it was from L. albert. = 0.24

14. The chance that a person picked from a Kampala street is employed is 30 in every 48. The
probability that a person is a university graduate is employed is 0.6. Find

(i) the probability that the person picked at random from the street is a university graduate
and is employed = 0.375

(ii) number of people that are not university graduates and are employed from a group of 120
people. =30
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15. A mobile phone dealer imports Nokia and Motorola phones. In a given consignment, 55% were
Nokia and 45% were Motorola phones. The probability that a Nokia phone is defective is 4%. The
probability that a Motorola phone is defective is 6%. A phone is picked at random from the
consignment. Determine that it is
(i) defective = 0.049
(ii) a Motorola given that it is defective = 0.551

Solutions to revision exercise G
1. 55% of the teachers at a certain school are male. 30% of the male teachers are science teachers and
5% of female teachers teach sciences. If a teacher is selected at random, what is the probability

that
P(M) = 0.55, P(F) =0.45, P(S/M) = 0.3, P(S/F) =0.05, P(S’/F) =0.95
(i) Teaches sciences

P(S) = P(MNS) + P(FNS) = 0.55 x 0.3 + 0.45 x 0.05 = 0.1875
(ii) She is a female given that she does not teach sciences.

P(S’) = 1—-P(S) = 1- 0.1875 =0.8125

n_ P(FNS) _ 045x095 _
PF/S) == = ~osizs = 0-5262

2. The probability that a golfer hits the ball on the green if it is windy as he strikes the ball is 0.4 and
the corresponding probability if it is not windy as he strikes the ball is 0.7. The probability that the

wind blows as he strikes the ball is %. Find the probability that:

Summary

P(S/W) =0.4, P(S/W’) =0.7, P(W) =0.3, P(W’) =0.7

(i) he hits the ball on the green
P(S) = P(SNW) + P(SNW) =0.4x 0.3+ 0.7 x0.7=0.61

(ii) it was not windy, given that he does not hit the ball on the green
P(S’)=1-0.61=0.39

) jen _ POW'NS")  0.7x0.3
P(W'/S’) = PGS 039

3. Inarestaurant, 40% of the customer’s order for chicken. If a customer orders, the probability that
he will take juice is 0.6. If he does not order chicken, the probability that he will take juice is 0.3.
Find the probability a customer picked at random will order
P(C)=0.4, P(C’)=0.6, P(J/C)=0.6, P(J/C')=0.3

= 0.5385

(i) Chicken and juice
P(CNJ)=0.4x0.6=0.24
(ii) Juice

P(J) = P(CNJ) + P(C’'NJ)=0.24 + 0.6 x0.3=0.42
4. In afactory, there are two different machines A and B. Items are produced from A and B with
respective probabilities of 0.2 and 0.8. it was established that 5% and 8%produced by A and B
respectively are defective. If one item is selected randomly, find the probability that
Summary
P(A) = 0.2, P(B) = 0.8, (D/A)=0.05, P(D/B) 0.08
(i) it is defective
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P(D) = P(AnD) + P(BNB) = 0.2 x 0.05 + 0.8 x 0.08 =0.074

(i) itis produced by A given that t is defective
P(AND) _ 02x0.05 _

P(A/D) = PD) - oora = 0.1351
5. Data from electoral commission showed that in the previous electron, of all the Kampala
parliamentary contestants, 70% were N.R.M, 20% were F.D.C and 10% were independents. 5%
N.R.M contestants won elections, 95% of F.D.C contestants won elections and 25% of the
independent contestants won elections. If a contestant is chosen at random, find the probability
that the person
Summary
P(N) =0.7, P(F)=0.2, P(l) = 0.1, P(W/N) = 0.05, P(W/F) = 0.95, P(W/I) = 0.25
(i) won election
P(W)=P(NNW) +P(FNW) + P(InW) =0.7 x 0.05 + 0.2 x 0.95 + 0.1 x 0.25=0.25

(ii) an F. D.C won elections = 0.2 x 0.95 = 0.19

6. A student travels to school by route A or route B. The probability that she uses route A is 0.25. The
probability that she is late to school if she uses route A is % and the corresponding probability if she
uses route B is %

P(A) = 0.25, P(B) =0.75, P(L/A) = %, P(L/B) = %
(i) Find the probability that she will be late to school.
P(L) = P(ANL) + P(BNL) = 0.25 X 2 +0.75 x % =0.417
(ii) Given that she is late, what is the probability that she used route B

_P(BNL) _ 025 _
PL/B) == = 5aps =06

7. Astudent is to travel to school for an interview. The probability that he will be on time for the
interview when he travels taxi and boda respectively are 0.1 and 0.2. The probability that he will
travel by taxi and boda are 0.6 and 0.4 respectively.

Summary
P(T) = 0.6, P(B) = 0.4, P(t/T) = 0.1, P(t’/T) = 0.9, P(t/B) = 0.2, P(t'/B) = 0.8
(i) find the probability that he will be on time

P(on time) = P(t) = P(Tnt) + P(BNt) =0.6 x 0.1 + 0.4 x 0.2= 0.14
(ii) given that he is not on time, what is the probability that he travelled by boda
Probability that he s not on time =1- P(t)=1-0.14 =0.86
P(t'nB) _04x08 _

PB/) ==y = ~oge = 0372

8. Of the group of students studying A-level in a school, 56% are boys and 44% are girls. The
probability that a boy of this group is studying chemistry is % and the probability that a girl of this

group is studying chemistry is 1—11:
Summary

P(B) = 0.56, P(G) = 0.44, P(C/B) = 0.2, P(C/G) = ﬁ
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(i) Find the probability that a student selected at random from this group is a girl studying
chemistry.

P(GNC) = P(G)x P(G/C) = 0.44 x 1—11 =0.04
(ii) Find the probability that a student selected at random from this group is not studying

chemistry.
P(C')=1-P(C)=1-0.152=0.848

(iii) Find the probability that a chemistry student selected at random from this group is male =
14
19

P(B/C) = P(BNC) _ 056x02

P(C) 0.152

= 0.73684

9. When a school wants to buy chalk, the school phones three suppliers A, B or C of the phone calls to

them. 30% are to A, 10% to B and 60% to C. the percentage of occasions when the supplies deliver
chalk after a phone call to them are 20% for A, 6% for B and 9% for C.

Summary
P(A)=0.3,P(B) =0.1, P(C) = 0.6, P(D/A) = 0.2, P(D’/A) = 0.8, P(D/B) = 0.06, P(D’/B) = 0.94,

P(D/C)=0.09, P(D’/C) =0.91

(i) Find the probability that the suppler phoned will not deliver chalk on the day if phoning.
P(D’) = P(D’nA) + P(D'NB) + P(D'NC) =0.3x0.8 +0.1x0.94 + 0.6 x0.91 =0.88
(ii) Given that the school phones a supplier and the supplier can deliver chalk that, find the

probability that the school phoned supplier B.
P(D) = P(DNA) + P(DNB) + P(DNC) = 0.3 x 0.2 + 0.1 x 0.06 + 0.6 x 0.09 = 0.12
Or=1-P(D’) = 1-0.88 = 0.12

_P(DNB) _ 0.1x0.06 _
P(B/D) = o) - oz 0.05

10. In Kampala city, 30% of the people are F.D.C, 50% are N.R.M and 20% are independent. Records
show that in previous elections, 65% of the F.D.C voted, 85% of the N.R.M voted and 50% of the
independent voted. A person is randomly selected from the city.

Summary
P(F) =0.3, P(N) = 0.5, P(I) =0.2, P(V/F) = 0.65, P(V/N) = 0.85, P(V/I) =0.5
(i) Find the probability that the person voted

P(V) = P(VNF) + P(VAN) + P(VNI1) = 0.3 x 0.65 + 0.5 x 0.85 + 0.2 x 0.5 =0.72
(ii) Given that the person didn’t vote, determine the probability that is an F.D.C
P(V’) = P(V'NF) + P(V"AN) + P(V'Nl) = 0.3 x 0.35 + 0.5 x 0.15 + 0.2 x 0.5= 0.28

yey _ P(VNF) — 03x035
P(V'/F) = Ph = oms 0.375

11. A shop stocks two brands of toothpaste, Colgate toothpaste and Fresh up toothpaste, and two
sizes, large and small. Of the stock 70% is Colgate and 30% is Fresh up. Of the Colgate, 30% are
small size and of Fresh up 40% are small size. Find the probability that;

Summary
P(C)=0.7 P(F) =0.3, P(s/C)=0.3, P(s/F)=0.4
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(i) A toothpaste chosen at random from the stalk will be of small size
P(s) = P(Cns) + P(FNs) =0.7x0.3+0.3x0.4=0.33

(ii) Small toothpaste chosen at random from the stalk will be of Colgate.
_P(Cns) _ 021 _ 7
P(C/s) = P(s) 033 11

12. Ata bus park, 60% of the buses are of Teso coaches, 25% are Kakise buses and the rest are Y.Y

buses. Of the Teso coaches 50% have TVs, while for the Kakise and Y.Y buses only 55 and 15 have

TVs respectively. If a bus is selected at random from the park, determine the probability that:
Let T, K, Y stand for Teso, Kakise and Y, Y buses
P(T)=0.6 P(K)=0.25and P(Y) =0.15

P(R/T) = 0.5, P(R/K) = 0.05, P(R/Y) = 0.01

(i) Has a TV =0.0315
P(t) = P(Tnt) + P(KNt) + P(YNt)
= P(R/T).P(T) + P(R/K).P(K) . P(R/Y).P(Y)
=0.6x0.5+0.25x0.05+0.15x0.01
=0.314

(ii) Kakise bus is selected that it has TV
_P(KNT) _ 0.0125 _
P(K/T) ==~ T = oars - 00398
13. Height of female students at particular college are normally distributed with
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14. On a certain day, fresh fish from lakes, Kyoga, Victoria, Albert and George were supplied to a
market in ratio 30%, 40%, 20% and 10% respectively. Each lake had an estimated ratios of poisoned
fish of 2%, 3%, 3% and 1% rqe/spectively. If a health inspector picked a fish at random

(i) What s the probability that the fish was poisoned
P(poisoned) = P(KNP) + P(VNP) + P(ANP) + P(GNP)
=0.3x0.02+0.4x0.03+0.2x0.03+0.1x0.01

=0.025

(ii) Given that the fish was poisoned, what is the probability that it was from L. albert. = 0.24

_P(ANP _ P(ANP) _ 0.006 _
P(A/P) = p(P) ~ P(P) _ 0.025 =0.24

15. The chance that a person picked from a Kampala street is employed is 30 in every 48. The
probability that a person is a university graduate is employed is 0.6. Find

P(E) = % = 0.625 and P(G/E) = 0.6

(i) the probability that the person picked at random from the street is a university graduate
and is employed

P(GNE
o=

P(GNE) =0.625 x 0.6=0.375
(ii) number of people that are not university graduates and are employed from a group of 120
people. =30
From set theory
P(E) = P(GNE) + P(G’NE)
P(G’NE)=0.625-0.375=0.25
The number =0.25x 120 =30
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16. A mobile phone dealer imports Nokia and Motorola phones. In a given consignment, 55% were
Nokia and 45% were Motorola phones. The probability that a Nokia phone is defective is 4%. The
probability that a Motorola phone is defective is 6%. A phone is picked at random from the
consignment. Determine that it is

(i) defective = P(NND) + P(MND) = 0.55 x 0.04 + 0.45 x 0.06 = 0.049

(ii) a Motorola given that it is defective
_ P(MND) _ 0.45x0.06_
P(M/D) = P0) 00w - 0.551

Thank You

Dr. Bbosa Science
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