
Math Hawker Digest Secondary 4
ElementaryMathematics – Statistics
1. Probability 2. Combined Events 3. Statistical Measures

Example 1:
A card is drawn from a standard deck of 52 playing cards.
a) Find the probability that the card is a spade.
b) Find the probability that the card a black ace.
The card drawn is a 9 of clubs. A second card is then drawn without
replacement.
c) Find the probability that the second card beats the ~rst (larger
number, ace included).
d) Find the probability that the second card is of the same suit.

a) − Total No. of cards = 52− No. of spades = 13− ફ(draw a spade) = 1352 = 14
b) − No. of black aces = 2− ફ(draw a black ace) = 252 = 126
c) − No. of cards left = 51− No. of cards larger than 9 left = 5 × 4 = 20− ફ(draw a card larger than 9 next) = 2051
d) − No. of clubs left = 12− ફ(draw another club) = 1251

Example 1:
A fair 6-sided die is rolled.
a) List the sample space મ in roster notation along with its count.
b) Find the probability of rolling an odd number.
c) Find the probability of rolling a perfect square.

a) − મ = {1, 2, 3, 4, 5, 6} − ૂ(મ) = 6
b) − Let ઠપ be the event of rolling an odd number.− ઠપ = {1, 3, 5} − ફ(ઠપ) = ૂ(ઠપ)ૂ(મ) = 36 = 12
c) − Let ઠફ be the event of rolling a perfect square.− ઠફ = {1, 4} − ફ(ઠફ ) = ૂ(ઠફ )ૂ(મ) = 26 = 13

Example 2:
A letter is chosen randomly from the alphabet.
a) Find the probability the letter is a vowel.
b) Find the probability the letter is contained in “MATH HAWKER”.

a) − Let ઠ઱ be the event of choosing a vowel.− ફ(ઠ઱ ) = ૂ(ઠ઱ )ૂ(મ) = 526
b) − Let ઠન be the event of choosing a relevant letter.− ઠન = {M,A,T,H,W,K,E,R}− ફ(ઠન ) = ૂ(ઠન )ૂ(મ) = 826 = 413

Example 1:
For a game event, the wheel below is spun quickly while a contestant
threw a dart to determine their prize. Assume the location the dart lands
is random.
a) Find the probability of winning the second prize.
b) Find the probability of not getting disquali~ed.

a) − Let ઠમ be the event of winning the second prize.− ફ(ઠમ) = Area of second prize
Area of circle= Angle of second prize
Angle of circle= 90∘360∘= 14

b) − Let ઠટ be the event of getting disquali~ed.− ફ(ઠ′ટ) = 1 − ફ(ઠટ) = 1 − 60∘360∘ = 56
Example 2:
A basket contains ૌ green apples, 2ૌ red apples, and ૌ + 2 yellow ap-
ples. An apple is picked at random.
a) Write an expression, in terms of ૌ , for the total number of apples
in the basket.
b) Write an expression, in terms of ૌ , for the probability that the ap-
ple picked is yellow.
c) Given that the probability in part b) is 13 , ~nd the value of ૌ .

a) − મ = ૌ + (2ૌ) + (ૌ + 2) = 4ૌ + 2
b) − ફ(picking a yellow apple) = ૌ + 24ૌ + 2

Math Hawker. All Rights Reserved. 2025 1



Secondary 4 - Elementary Mathematics Statistics

c) − ૌ + 24ૌ + 2 = 133(ૌ + 2) = 4ૌ + 2ૌ = 4

Example 1:
Two fair coins are tossed.
a) Find the probability that both are heads.
a) Find the probability that neither are heads.

a) − Let ઠ be the event of �ipping 2 heads.
Let ઠ1 be the event of �ipping 1 head.− ફ(ઠ) = ફ(ઠ1) × ફ(ઠ1) = 0.5 × 0.5 = 0.25

b) − ફ(ઠ′) = 1 − ફ(ઠ) = 1 − 0.25 = 0.75

Example 1:
Two fair 6-sided dice are rolled one after the other.
a) Draw a possibility diagram of all possible outcomes of the two
rolls.
b) Find the probability of both dice rolling the same number.
c) Find the probability that the sum of the numbers is greater than 10.
d) Find the probability that the second number is larger than the ~rst.
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b) − ફ(rolling the same number) = 636 = 16
c) − ફ(sum being larger than 10) = 1536 = 512
d) − ફ(second number larger than the ~rst) = 336 = 112

Example 1:
Three fair coins are tossed one after the other.
a) Draw a tree diagram of all possible outcomes of the three tosses.
b) Find the probability that there is 1 head and 2 tails.
c) Find the probability that there is at least 2 heads.
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b) − ફ(�ipping 1 head and 2 tails) = 38
c) − ફ(�ipping at least 2 heads) = 48 = 12
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Example 1:
A bag contains 3 red balls and 2 green balls. Two balls are drawn from
the bag one after the other, without replacement.
a) Draw an outcome tree diagram for the outcomes of the two draws.
b) Draw a probability tree diagram for outcomes of the two draws.
c) Find the probability that 1 red and 1 green ball are drawn.
d) Find the probability that both balls drawn are of the same color.
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c) − ફ(1 red and 1 green ball) = (35 × 24) + (25 × 34) = 35
d) − ફ(same color) = (35 × 24) + (25 × 14) = 25

Example 1:
A card is drawn from a standard deck of 52 playing cards.
a) Find the probability that the card is a red king.
b) Find the probability that the card is either a spade or an ace.
c) Find the probability that the card is an ace or a king.

a) − ફ(red king) = 252 = 126
b) − ફ(spade or ace) = ફ(spade) + ફ(ace) − ફ(ace of spade)= 1252 + 452 − 152= 1552
c) − ફ(ace or king) = ફ(ace) + ફ(king) (mutually exclusive)= 452 + 452= 213

Example 2:
In a school of 100 students, 35 students are in the Art Club, 30 students
are in the Music Club, 12 students are in both clubs.
a) Find the probability that a student is in the Art or Music Club.
b) Find the probability that a student is in only one club.
c) If 20 students are in the Drama Club and no student in the Drama
Club is in the Art Club, ~nd the probability that a student is in the Art or
Drama Club.

a) − ફ(art or music) = ફ(art) + ફ(music) − ફ(both)= 35100 + 30100 − 12100= 53100
b) − ફ(only one club) = ફ(only art) + ફ(only music)= 35 − 12100 + 30 − 12100= 41100
c) − ફ(art or drama) = ફ(art) + ફ(drama)= 35100 + 20100= 55100
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Example 1:
The following dataset was collected from measuring the heights of stu-
dents in a class. Find the mean height and the standard deviation.

height (m) 1.36 1.65 1.37 1.38 1.59 1.26 1.39 1.26− Let ૌ be the height of a student.− ૌ = 1.36 + 1.65 + 1.37 + 1.38 + 1.59 + 1.26 + 1.39 + 1.268 = 1.41ૌ 1.36 1.65 1.37 1.38 1.59 1.26 1.39 1.26ૌ2 1.85 2.72 1.88 1.90 2.53 1.59 1.93 1.59− ∑ૌ2 = 1.85 + 2.72 + 1.88 + 1.90 + 2.53 + 1.59 + 1.93 + 1.59 = 16.0− ૌ2 = 1.412 = 1.99− SD(ૌ) = √16.08 − 1.99 = 0.10
Example 2:
A store clerk weighs 5 apples and recorded the following results.48, 52, ૌ, 50, ્
He recorded the mean weight of the apples to be 51 grams with a stan-
dard deviation of 1.87.
a) Find the values of ૌ and ્ .
b) It was later discovered that the weighing machine was miscali-
brated, under-measuring each apple by 5 grams. What are the correct
mean and standard deviation of the apple weights?

a) − 48 + 52 + ૌ + 50 + ્5 = 51
— (1)્ = 105 − ૌ− √482 + 522 + ૌ2 + 502 + ્ 25 − 512 = 1.87482 + 522 + ૌ2 + 502 + ્ 2 = 13022.5
— (2)ૌ2 + ્ 2 = 5514.5− Sub (1) into (2):ૌ2 + (105 − ૌ)2 = 5514.52ૌ2 − 210ૌ + 5510.5 = 0ૌ = 53.5 or ૌ = 51.5− Choosing ૌ = 53.5, and sub into (1):્ = 105 − 53.5 = 51.5

b) − Correct Mean = 51 + 5 = 56− Adding or subtracting the same number to all values doesn’t
change their spread, so the standard deviation stays the same.⇒ Correct Standard Deviation = 1.87

Example 1:
A tour company o{ers several packages, each with its own cost and
number of customers as shown below.

City Bangkok Tokyo Munich New York

Cost ($) 1200 2500 3800 4800
Customers 12 33 7 16

a) Find the mean spending of the customers.
b) Find the standard deviation of the customer spending.ૌ 1, 200 2, 500 3, 800 4, 800઻ 12 33 7 16઻ ૌ 14, 400 82, 500 26, 600 76, 800઻ ૌ2 17, 280, 000 206, 250, 000 101, 080, 000 368, 640, 000

a) − ∑઻ = 12 + 33 + 7 + 16 = 68− ∑઻ૌ = 14400 + 82500 + 26600 + 76800 = 200300− ૌ = 20030068 = 2946
b) − ૌ2 = 29462 = 8678916− ∑઻ૌ2 = 17280000 + 206250000 + 101080000 + 368640000= 693250000− SD(ૌ) = √69325000068 − 8678916 = 1231

Example 2:
For a project, a teacher told students to time their journeys to school.
The following table shows the results collected.

Time (min) 0 < ૌ ≤ 20 20 < ૌ ≤ 40 40 < ૌ ≤ 60 ૌ > 60
Students 3 17 14 4

a) Find the mean travel time of the students.
b) Find the standard deviation of the travel time of the students.

Interval 0 < ૌ ≤ 20 20 < ૌ ≤ 40 40 < ૌ ≤ 60 60 < ૌ ≤ 80ૌ 10 30 50 70઻ 3 17 14 4઻ ૌ 30 510 700 280઻ ૌ2 300 15, 300 35, 000 19, 600
a) − ∑઻ = 3 + 17 + 14 + 4 = 38− ∑઻ૌ = 30 + 510 + 700 + 280 = 1520− ૌ = 152038 = 40
b) − ૌ2 = 402 = 1600− ∑઻ૌ2 = 300 + 15300 + 35000 + 19600 = 70200− SD(ૌ) = √7020038 − 1600 = 15.7
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Example 1:
An ice cream vendor records his sales over 13 days.18, 22, 19, 25, 20, 40, 17, 24, 21, 23, 19, 26, 22
Find the quartiles and interquartile range.− Sorted list: 17, 18, 19, 19, 20, 21, 22, 22, 23, 24, 25, 26, 40− બ1 = 19 + 192 = 19− બ2 = 22− બ3 = 24 + 252 = 24.5− તબભ = બ3 − બ1 = 24.5 − 19 = 5.5

Example 1:
A restaurant o{ers the following meal courses. They recorded the their
sales using the following table.

Courses 3-course 4-course 5-course 6-course

Cost ($) 40 55 70 85
Customers 32 19 11 5

a) Find the mode and range of the customer spending.
b) Find the median and interquartile range of the customer spending.

a) − Mode(ૌ) = 40− Range(ૌ) = 85 − 40 = 45
b) − Total customers = 32 + 19 + 11 + 5 = 67

− Position of બ2 = 67 + 12 = 34બ2 = 55− Position of બ1 = 33 + 12 = 12બ1 = 40− Position of બ3 = 34 + 12 = 46બ3 = 70

Math Hawker. All Rights Reserved. 2025 5


