Probability

Revision questions: worked solutions

Writing probabilities as fractions, decimals and percentages

Remember: Always between 0 and 1: 0 is impossible, 1 is certain.

Q1. There are 4 + 6 + 10 = 20 sweets, and 4 of them are green.

number of ways it can happen 4 1
P = = —=-=0.2=20%
(green) total number of possible outcomes 20 5 !

Q2. Probability it does not happen = 1— probability it does happen: 1 —0.12 =0.88

Q3. All the outcomes add up to 1: 0.3+ 0.25+ 0.15 = 0.7, so P(yellow) =1 — 0.7 = 0.3

Listing outcomes systematically

Remember: Fix one, change the other, work in order, systematically.

Q4. Fix the starter, then change the main:
Sk, SC MF, MC PF, PC

That is 3 X 2 = 6 meals, which checks that none are missing.

Q5. (a) Each row fixes spinner A, and each column changes spinner B.

spinner B
X 1 2 3
1 1 2 3
2 2 4 6
A
3 3 6 9
4 4 8 12
8 2
(b) 8 of the 12 outcomes are even (shaded), so P(even) = 5=3

Expected results

Remember: Probability times the number of goes.

1
Q6. Expected frequency = probability x number of trials = 5 x 300 = 150 heads

Q7. 0.08 x 250 = 20 journeys



Experimental probability

Remember: More trials, more trust.

number of times it happened 36 0.18
total number of trials 200

(b) A fair dice gives each score with probability %, so in 200 rolls we expect each score about
% x 200 =~ 33 times. Every frequency is between 30 and 36, which is close to 33, so the results

suggest the dice is fair.

Q8. (a) Relative frequency =

Q9. Kai’s estimate is better, because he did many more trials.

260
relative frequency = 500 0.52

Frequency trees

Remember: Branches add back up to the number before.

Q10. (a) Children: 120 — 70 = 50. Adults with no book: 70 — 45 = 25.  Children with no book:
50 — 20 = 30.

Adults

Book

No book

Book

Children No book
. 65 13
(b) 45 4+ 20 = 65 people bought a guidebook, out of 120: P(book) = 90 = 51

Venn diagrams

Remember: Fill the overlap first, then the rest, then outside.

Q11. (a) Overlap: 8. French only: 28 — 8 = 20. Spanish only: 19 — 8 = 11. Outside: 50 —
20—8—11=11.
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b) P(neither) = —
(b) P(neither) 0
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Q12. (a) AN B is the overlap: just the number 4. P(ANB) = G
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(b) AU B is everything inside the circles: 2, 4, 6, 8, 10, 12, 14, 1 and 9. P(AUB) = =5
8
(c) A" is everything outside circle A: 1,9, 3,5, 7, 11, 13 and 15. P(A’) = T
Conditional probability with Venn diagrams
Remember: ‘Given’ shrinks your total to just that group.
. . 31
Q13. (a) Count everything inside the dog circle: 10 4+ 21 = 31 people. P(dog) = &0
(b) Given they own a dog: only look inside the dog circle, which holds 31 people. 10 of them also
own a cat. 10 10
P(cat) = =
(cat) = o421 ~ a1

Q14. Given they study French: only look inside the French circle, which holds 20 4+ 8 = 28 pupils.
8 of them also study Spanish.

P(Spanish) = % ==

Problem solving

Q15. Try the smallest bag first: 3 red and 5 blue. Adding 2 red gives 5 red and 5 blue, so P(red)

= 1% = % This works, so there were 8 counters at the start.

With algebra: 3k red and 5k blue.
k+2 1

= — k+4=8k+2 k=1
8k+22:>6+ 8k+2 =

Q16. Each section has probability % = 0.2. P(red) = 0.4 needs 2 red sections. That leaves 3
sections, and blue has twice as many as green, so 2 blue and 1 green.

Q17. No. With a fair dice, the expected number of 6s in 6 rolls is only % x 6 =1, so getting no
6s at all is quite likely. Six rolls is far too few to decide. Sam should roll the dice many more times
and look at the relative frequency of 6s: more trials, more trust.



