Edexcel A level Mathematics Probability 0

Section 1: Conditional probability

Section test

1.

For events A and B, P(A) = 0.5, P(B) =0.3 and P(An B) =0.2. What is
P(AU B)?

Forevents Sand T, P(S")= 0.3, P(T) =0.5and P(SU T) = 0.8. What is
P(SNT)?

Two cards are picked at random, without replacement, from a pack of 52 playing
cards. What is the probability that the second card is black, given that the first is
red?

A number is picked at random from the first 100 positive whole numbers (starting
at 1). What is the probability that the number is divisible by 5, given that it is
even?

In a group of 80 students, 40 study Physics, 45 study Chemistry and 15 study
both. What is the probability that a student chosen at random from those who do
not study Chemistry studies Physics?

A bag contains 4 red and 6 blue marbles. A marble is chosen at random but not
replaced in the bag. A second marble is then chosen at random. Given that the
second marble is blue, what is the probability that the first marble is also blue?

A bag contains 10 red, 6 blue and 4 green discs. Two discs are drawn at random.
What is the probability that they are both green if you know that they are the same
colour?

Two fair tetrahedral dice, each with the numbers 1, 2, 3 and 4 marked on the
faces, are thrown together. One die is red and the other is green. The score on
each die (the number on the face which cannot be seen) is noted.

A is the event: the score on the red die is 3

B is the event: the sum of the scores is 6

C is the event: the scores on the two dice are the same

D is the event: the score on the green die is less than the score on the red die

Which statement is true?

(a) A and B are independent events (b) A and C are independent events
(c) A and D are independent events (d) B and C are independent events

7.

If P(A) = %,P(B): g and P(A | B) = %,whatis P(B|A)?

8. A and B are independent events. If P(A) = % and P(B) = %,What is P(A uB)?
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Solutions to section test

1. P(AUB)=P(A4)+P(B)-P(ANB)
=0.5+0.3-0.2
=0.6

2. P(S)=02 =P(S)=1-0.3=07
P(SsUT)=P(S)+P(T)-P(sNT)
0.8 =0#+0.5-P(5NT)
P(SNT)=0.4

3. tfthe first card is ved, thew 51 cards remain, of which 26 are black,

The probability that the second card is black given that the first is red = 28
51

4. There are 50 even numbers in the first 100 positive numbers,
Of these, 10 ave divisible by 5 (these are the multiples of 10)

s,y 7 z 2 2 z ’ ’ 10 1
Probability that number s divisible by 5 given that it is even = — =—
5 5

From the Vewn diagram above, there are 35 students who do not study
Chewdstry. Of these, 25 study Physies.
25 _5

PPl = =
35 7
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G.

/ YEd

. blue

k) blue

Let A be the event that the first marble is blue
Let B be the event that the second marble is blue
6 5 1
P(ANB)=—Xx—=—
10 9 3

[4@](@5]4133
PR)=| —x— |+| —x— |=—F+ == ==
10 9 10 9 15 3 15 &5
P(AmB):

P(A4|B)= =

10
20

. green

green ——————— red

x bluce

3

19

oreen
Let A be the event that the discs are both the sawe colour
Let B be the event that the discs are both green

4 3 1 3 3
P(ANB)=—X—=—X

215 5 5 95

[10 j] [e 5] (4 3] 132 33
PlA)=| =xZ |+ x|+ —xZ= | = ===
20 19) (20 19) (20 19) 20x19 95
P(AmB)z 3 33 32 Xj5_i

P(A4) 35T 95 B 95 =23 411

P(B|A)=

3of5 17/07/17 © MEI
integralmaths.org



Edexcel A level Maths Probability 1 section test solns

g.

1 2 2 4
1 1,1 | 14,2 1,3 1,4
2 2,1 2,2 | 23| 24
32 21| 32|33 3,4
4 (4142|4344
Pa)=—=2  pE)=2  po=—=1 pp=2-2
1c 4 ez 16 4 1 8

The event 4 NB s that the score on the red die is 3 and the sum of the scores is
&. So the score on the ved die is 3 and the score on the green die is 3,

1
P(ANEB)=—#P(4)xP(B)
16
S0 A and B are not independent events,
The event 4 NC is the event that the score on the red die (s 3, and both dice
show the same score, so the score on both dice must be 3.

1
P(ANC)=—=P(A)xP(C) so A and C art ndependent events,
16

The event 4 N D Ls the event that the score on the red die is 3, and the score on
the green die s Less than the score on the red die. This can oceur in 2 ways,

2 1
P(AND)=—==#P(4)xP(D)

16 8
so A and D are not independent events,
The event B NC s the event that the sum of the scoves is &, and the score on
each die is the same, This cawn oceur tn one way.

1
P(BENC)=—#PE)xP(C)

16

S0 B and C are not independent events,

P(ANB)=P(A4|B)xP(B)
P(4NB)=P(B| A)xP(4)
Therefore P(4 | B)x P(B) = P(B| A)xP(A4)

1 3 1
—x=—=PB|A)x—
2 5 2
2
1>(B|,4):3><—=2
10 10
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’ e 1 1 1
10. Slnce A and B are independent, P(4NB) =P(A)xP(B) = —x—=—
32 4 12

P(AURB)=P(A4)+P(B)-P(ANB)
1 1 1

3 4 12
4431
12
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