Activity 3
Selection Statements, Relational and Logical Operators
Topic:




· Selection Statements, Relational and Logical Operators
Levels:



· P4-P6

· S1-S3

Time required:

· 1.5 hours
Levels of Difficulties:


· Low(*) : suitable for P4 or above
· Middle(**) : suitable for S1 or above

· High(***) : suitable for S3 or above

	Low (*)
	Middle (**)
	High (***)

	P4
	
	
	
	
	
	

	
	P5
	
	
	
	
	

	
	
	P6
	
	
	
	

	
	
	
	
	S1
	
	

	
	
	
	
	
	S2
	

	
	
	
	
	
	
	S3


· Remarks:

1. Unless stated or otherwise, the level of difficulty of the components in this activity is Low.

2. The above levels of difficulties are just for reference. Teachers should choose suitable components for their students based on their professional judgements.

Skills and Content to be learnt:

· Selection statements
· Relational operators

· Logical operators
· Computational thinking

· Logical reasoning

· Comparison & Inequalities
Strategies:

· Direct instruction

· Guided learning

· Inquiry

· Discovery approach

Materials:


· Activity Worksheet for each student

Procedure:

1. Teacher can begin the lesson by distributing the worksheets to students and says:
“If you have no late records in this term, you can get the punctuality award.” (or something similar). Teacher can emphasize the condition and consequence in the above sentence to bring out the concept of conditional or selection statement.

2. Teacher can review simple conditional sentence structure with students if they have already learnt this in English lessons. Try some simple examples, like completing the sentences.
E.g.
If you have no late records in this term, you can get the punctuality award.

If I fail in the exam, I need to study harder.
3. Teacher can ask students to distinguish the condition and consequence from the given examples.

If you have no late records in this term, you can get the punctuality award.
Condition: 

You have no late records in this term
Consequence: 
You can get the punctuality award
If I fail in the exam, I need to study harder.

Condition: 

I fail in the exam
Consequence: 
I need to study harder
4. After that, teacher can present the previous examples in the form of IF-THEN statements.

IF You have no late records in this term THEN
You can get the punctuality award
IF I fail in the exam THEN
I need to study harder 
Remark: 
· Teacher should remind students the difference between English sentence (If ..., ... OR ... if ...) and Algorithmic representation (If ... then ...).
5. Teacher then introduces the one-way selection statement (also known as an IF-THEN statement).
· IF-THEN statement:

IF (condition) THEN
    [ consequence ]
· Teacher can further explain the above statement.

· The condition can be TRUE (YES) or FALSE (NO).

· It is a selection statement with only one consequence.

· If the condition is TRUE, then the consequence will occur; 

· If the condition is FALSE, then nothing will occur.

· Refers to the previous examples again:

IF (you have no late records in this term) THEN
[ you can get the punctuality award ]
IF (I fail in the exam) THEN
[ I need to study harder ]

· Teacher can provide further real-life examples. 
E.g.

IF (the printer is out of paper) THEN
[ add papers to the printer ]
IF (it is raining) THEN
[ I will bring an umbrella ]

IF (your test mark < 60) THEN
[ you should do supplementary exercises ]
IF (your age >= 18) THEN
[ you are eligible to vote ]
· Then teacher asks students to write down their examples in Q1 on the Activity Worksheet and invite some students to share their examples.
6. Next, teacher introduces the selection statement with two consequences.
· Teacher can ask students with a given scenario. 

E.g.
To know the gender of a student.

[image: image1]
E.g.

To check whether a primary school student is in Junior or Senior Primary.


[image: image2]
· After that, teacher can present the above examples in the form of IF-THEN-ELSE selection statement
E.g.

IF Answer “Yes” for “Are you a boy?” THEN




The student is male / a boy


ELSE




The student is female / a girl
Condition: 

Answer “Yes” for “Are you a boy?”
Consequence 1: 
The student is a male / a boy
Consequence 2: 
The student is a female / a girl
[image: image87.png]



E.g.

IF you are in Primary 4 or above THEN




You are in Senior Primary. 


ELSE




You are in Junior Primary.

Condition: 

You are in Primary 4 or above
Consequence 1: 
You are in Senior Primary
Consequence 2: 
You are in Junior Primary
7. Teacher then introduces the two-way selection statement (also known as an IF-THEN-ELSE statement).
· IF-THEN-ELSE statement:

IF (condition) THEN
    [ consequence 1 ]
ELSE


[ consequence 2 ]
· Teacher can further explain the above statement.

· It is a selection statement with two consequences.
· Teacher should emphasize the difference between IF-THEN-ELSE statement and IF-THEN statement in terms of the number of consequences.
· Refers to the previous examples again:

IF (answer “Yes” for “Are you a boy?”) THEN

[ the student is a male / a boy ]
ELSE

[ the student is a female / a girl ]

IF (you are in Primary 4 or above) THEN

[ you are in Senior Primary ]
ELSE

[ you are in Junior Primary ]

· Teacher can provide further real-life examples. 

E.g.

IF (your exam mark < 50) THEN
[ you fail the exam ]
ELSE

[ you pass the exam ]
IF (an integer is divisible by 2) THEN
[ the integer is an even number ]
ELSE

[ the integer is an odd number ]
· Then teacher asks students to write down their examples in Q2 on the Activity Worksheet and invite some students to share their examples.
(**)

8. For more able students, teacher may also introduce the case with more than two consequences by using nested IF-THEN-ELSE statements. The following example can be used. (Refer to Q3 of Activity Worksheet.) 
E.g. 
Suppose there are four classes, say A, B, C and D, in each form of a primary school.
If a student is picked randomly in Primary 5, and you are only allowed to ask the student Yes/No questions. How many times you need to ask at most in order to know the class to which the student belongs?  3 (Some students may say 4)
Teacher can verify this with students as follows.
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Teacher can ask students if it is necessary to ask “Are you in 5D?” and let students to explain.

· Teacher may briefly explain the meaning of nested structure by referring to the dotted rectangles on the above figure.
· After that, teacher can present the above example in an algorithm.
Nested IF-THEN-ELSE statement:
IF (Answer Yes for “Are you in 5A?”) THEN


  
[ Student is in 5A ]
ELSE IF (Answer Yes for “Are you in 5B?”) THEN


  
[ Student is in 5B ]
ELSE IF (Answer Yes for “Are you in 5C?”) THEN


  
[ Student is in 5C ]
ELSE

[ Student is in 5D ]
OR



Sequence of IF-THEN statements:
IF (Answer Yes for “Are you in 5A?”) THEN

[ Student is in 5A and stop asking ]
IF (Answer Yes for “Are you in 5B?”) THEN


  
[ Student is in 5B and stop asking ]
IF (Answer Yes for “Are you in 5C?”) THEN


  
[ Student is in 5C and stop asking ]
[image: image93.png]


IF (Answer Yes for “Are you in 5D?”) THEN

[ Student is in 5D ]
· Remark: 
· Nested IF-THEN-ELSE statement is more formal than the above sequence of IF-THEN statements in programming.
9. Next, teacher can point out that the conditions in selection statements sometimes involve relational operators.
Relevant examples:

IF (your age >= 18) THEN



[ you are eligible to vote ]

IF (your exam mark < 50) THEN



[ you fail the exam ]



ELSE




[ you pass the exam ]

10. Then, teacher introduces the common relational operators.
	Relational Operators

	Operator
	Meaning
	Example

	<
	Less than
	2 < 5
	TRUE

	>
	Greater than
	3 > 4
	FALSE

	<=
	Less than or equal to
	5 <= 5
	TRUE

	>=
	Greater than or equal to
	2 >= 5
	FALSE

	=
	Equals
	3 = 4
	FALSE

	<>
	Does not equal
	2 <> 5
	TRUE


11. Notes on teaching: 
· As secondary students may have learnt the concepts of inequalities in Mathematics lessons, teacher may just give a brief revision on this part.
· Teacher can use graphical representation.

· Ask students to do Q4 and Q5 of Activity Worksheet.  

· Primary students may not have the ideas of inequalities, teacher needs to introduce/review the symbols by some warm-up exercises (e.g. Q4 of Activity Worksheet).

A number guessing game of 1-50 may also be used:

· Student A: Think of a number between 1 and 50.
· Other students may guess the number. 
· Student A will only give answer of too large, too small or bingo. 
· Challenge: How to use least number of times to get the number?
12. Next, teacher introduces the logical operators: AND and OR.
· Teacher should mention that the AND and OR operators can be used to connect conditions.

13. Some daily life examples with “AND” and “OR” can be used.
· The main target is to let students point out the difference between AND and OR in daily life examples.
· Situation 1: Best student

(i) Teacher can point out (or ask student to give out) the conditions (limited to three/four) for the best student, e.g. Good behaviour, Polite, Good academic performance, …
(ii) Teacher writes the conditions on the blackboard by using “AND” joining them.
Good Behaviour AND Polite AND Good Academic Performance 

Then, teacher asks students if anyone can fulfil the criteria.

(iii) Teacher rewrites the conditions by replacing “AND” with “OR”
Good Behaviour OR Polite OR Good Academic Performance
Then, teacher asks students if anyone can fulfil the criteria.

(iv) Teacher asks the students what is the difference between the two settings.
· (Funny) Situation 2: Boyfriend
(i) Maggie and Jane are discussing about their criteria for choosing boyfriend.
(ii) Maggie:
He should be handsome or rich.
(iii) Jane: He should be handsome and rich.
(iv) Who is more likely to find a boyfriend? Why? 
· Further examples can be found on the Activity Worksheet.
· Let students to do Q6 of Activity Worksheet.

14. Some cross-curricular examples may also be used. Here are some examples.
· Venn diagram in Mathematics (Q7 & Q8 of Activity Worksheet).
(***)

· Compound inequalities in Mathematics (Q9 of Activity Worksheet).
(**)

15. Teacher can ask students to do Q10 of Activity Worksheet to further consolidate their concepts of logical and relational operators. 

16. The final set of problems (Q11 to Q17) on the Activity Worksheet is under the same scenario. The figures in the questions provide visualizations on connecting conditions by logical operators.
17. Teacher asks students to do Q11 and Q12 on the Activity Worksheet. 

· Through these two questions, students can explore the results of combining two conditions by using AND and OR operators. 
· Teacher should discuss the answers with students and introduce the truth tables.

	A
	B
	A AND B

	TRUE
	TRUE
	TRUE

	TRUE
	FALSE
	FALSE

	FALSE
	TRUE
	FALSE

	FALSE
	FALSE
	FALSE


	A
	B
	A OR B

	TRUE
	TRUE
	TRUE

	TRUE
	FALSE
	TRUE

	FALSE
	TRUE
	TRUE

	FALSE
	FALSE
	FALSE


· Remark:  
· Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
(**)
18. Challenge to students:
· Do Q13 on the Activity Worksheet to combine 3 conditions together by using AND and OR operators.
· Teacher should remind students to use pairs of parentheses () to indicate which operation(s) is/are to be done first.

· Some guiding questions:

(1) Which doors should be open if the man wants to move from left to right?

(2) Which case provides the greatest opportunity of success?

· Teacher can invite some students to share their answers or discuss the solutions with students. 

· Depending on the abilities of students, teacher may provide the following remarks to student.
Remarks:

(1) The selection statement
IF (A is open) AND (B is open) AND (C is open) THEN

[ the man can get the gifts ]

is equivalent to

IF (A is open) THEN

IF (B is open) THEN

IF (C is open) THEN

[ the man can get the gifts ]
(2) The selection statement
IF (A is open) OR (B is open) OR (C is open) THEN

[ the man can get the gifts ]

is equivalent to

IF (A is open) THEN

[ the man can get the gifts ]
ELSE

IF (B is open) THEN

[ the man can get the gifts ]
ELSE
IF (C is open) THEN

[ the man can get the gifts ]
(***)
19. Challenge to students:

· Do Q14 on the Activity Worksheet to combine 4 conditions together by using AND and OR operators.

· Some guiding questions:

(1) Which doors should be open if the man wants to move from left to right?

(2) Which case provides the greatest opportunity of success?

· Teacher can invite some students to share their answers or discuss the solutions with other students. 

(***)
20. Finally, teacher asks students to do Q15, Q16 and Q17 on the Activity Worksheet. 
· Through these questions, students can associate some real life examples with the corresponding figures in the previous parts.

Activity Worksheet 3 : Selection Statements, Relational and Logical Operators
(*)
A one-way selection statement is a selection statement with one consequence. It is also known as an IF-THEN statement and has the following format.
IF (condition) THEN
    [ consequence ]

where the condition can be TRUE (YES) or FALSE (NO).
E.g.

IF (you have no late records in this term) THEN
[ you can get the punctuality award ]

IF (I fail in the exam) THEN
[ I need to study harder ]

IF (the printer is out of paper) THEN
[ add papers to the printer ]

IF (it is raining) THEN
[ I will bring an umbrella ]

IF (your test mark < 60) THEN
[ you should do supplementary exercises ]

IF (your age >= 18) THEN
[ you are eligible to vote ]

(*)
Q1. Give a real-life example of one-way selection statement.  
	IF (____________________________________) THEN

[ _________________________________________________________ ]


(*)
A two-way selection statement is a selection statement with two consequences. It is also known as an IF-THEN-ELSE statement and has the following format.
IF (condition) THEN
    [ consequence 1 ]

ELSE


[ consequence 2 ]

where the condition can be TRUE (YES) or FALSE (NO).
E.g.

IF (you are a boy) THEN

[ you are a male ]
ELSE

[ you are a female ]

IF (you in Primary 4 or above) THEN

[ you are in Senior Primary ]
ELSE

[ you are in Junior Primary ]

IF (your exam mark < 50) THEN
[ you fail the exam ]

ELSE

[ you pass the exam ]

IF (an integer is divisible by 2) THEN
[ the integer is an even number ]

ELSE

[ the integer is an odd number ]

(*)
Q2. Give a real-life example of two-way selection statement.  
	IF (____________________________________) THEN

[ _________________________________________________________ ]
ELSE


[ _________________________________________________________ ]


(**)
Q3. Suppose there are four classes, say A, B, C, D, in each form of a primary school. A student is picked randomly in Primary 5. You want to know which class the student belongs to, but you are only allowed to ask the student Yes/No questions. 
The following diagram illustrates a method for solving the above problem. However the diagram is incomplete. 

[image: image3]
(a) Is it necessary to ask “Are you in 5D?”?
	


(b) How many times you need to ask at most in order to know the class to which the student belongs?
	


(c) Please complete the above diagram.

(d) The above method can be represented in the following “nested IF-THEN-ELSE statement” (or “sequence of IF-THEN statements”). Please complete the statement(s).
IF (Answer Yes for “Are you in 5A?”) THEN

  
[ Student is in 5A ]
ELSE IF (Answer Yes for “Are you in 5B?”) THEN

  
[ Student is in 5B ]
ELSE IF (Answer Yes for                          ) THEN
[ Student is in            ]
ELSE

[ Student is in            ]
OR
IF (Answer Yes for “Are you in 5A?”) THEN


[ Student is in 5A and stop asking ]
IF (Answer Yes for “Are you in 5B?”) THEN


[ Student is in 5B and stop asking ]
IF (Answer Yes for                          ) THEN


[ Student is in            and stop asking ]
IF (Answer Yes for                          ) THEN


[ Student is in            ]
(*)

Relational Operators
The conditions in selection statements sometimes involve relational operators.
E.g.
	IF (your age >= 18) THEN

[ You are eligible to vote ]


	IF (your exam mark < 50) THEN

  [ you fail the exam ]

ELSE


  [ you pass the exam ]


Here, >= and < are relational operators.

There are other relational operators that can be used to construct conditions. The following table shows some common relational operators.

	Relational Operators

	Operator
	Meaning
	Example

	<
	Less than
	2 < 5
	TRUE

	>
	Greater than
	3 > 4
	FALSE

	<=
	Less than or equal to
	5 <= 5
	TRUE

	>=
	Greater than or equal to
	2 >= 5
	FALSE

	=
	Equals
	3 = 4
	FALSE

	<>
	Does not equal
	2 <> 5
	TRUE


(**)

In fact, relational operators also belong to the topic “Inequalities” in Mathematics.
For each of the following conditions (inequalities), the values of x which make the condition TRUE can be represented graphically on a number line.
	Condition / Inequality
	Graphical Representation

	(a) x > 2
	
[image: image4]

	(b) x >= 2
	
[image: image5]

	(c) x < 10
	
[image: image6]

	(d) x <= 10
	
[image: image7]

	(e) x = 4
	
[image: image8]

	(f) x <> 4
	
[image: image9]


(*)
Q4. (a)
Which of following expressions is/are true?
(
2 <> 2

(
3 > 1

(
10 < 8

(
7 >= 7


(
8 <= 9

(b)
Given that x = 8, which of the following expressions is/are true?

(
x > 2
(
x >= 10
(
x = 8

(
x <> 4

(
x <= 8

(**)
Q5. For each of the following conditions (inequalities), indicate the region on the number line for the values of x which make the condition true.
	(a) x > 4
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	(b) x >= 8
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	(c) x < 3
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	(d) x <= 7
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	(e) x <> 9
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	(f) x = 2
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Logical Operators
Logical operators AND and OR can be used to connect conditions. In the following examples of selection statements, the conditions involve the use of AND or OR operators.
E.g. 

If (your teacher is a serious person) AND (you misbehave in class) THEN
[ you will be scolded by your teacher ]

If (you have good academic results) AND (you have good conduct) THEN
[ your mother will bring you to the Ocean Park ]


ELSE

[ your mother will bring you to the tutorial school ]


( Question:

According to the above example, whom will mother bring to the Ocean Park?
	
	Siu Yuen
	Siu Ling
	Siu Fong
	Siu Keung

	Average mark
	40
	90
	85
	50

	Conduct
	A
	A
	C
	C



)
IF (the temperature is above 30°C) AND (the sun is shining) AND (today is holiday) THEN
[ we will go swimming ]
If (the baby is hungry) OR (the baby is uncomfortable) THEN
  
[ the baby will cry ]
If (you study hard) OR (the test is easy) OR (you are lucky) THEN
  
[ you will pass the test ]

ELSE

  
[ you will fail the test ]

(*)
Q6. (a)
Consider the following statement.

IF (the temperature is above 30 °C) AND (the weather is sunny) THEN
[ we will go swimming ]

ELSE

[ we will go to library ]


Where should we go for each of the following cases?

	
	temperature
	weather
	Where should we go? (swimming/library)

	(i) 
	32 °C
	cloudy
	

	(ii) 
	29 °C
	sunny
	

	(iii) 
	27 °C
	raining
	

	(iv) 
	31 °C
	sunny
	

	(v) 
	30 °C
	sunny
	


How many of the above cases we can go swimming?  _______________________
(b)
Suppose the statement is amended as follows.

IF (the temperature is above 30 °C) OR (the weather is sunny) THEN
[ we will go swimming ]

ELSE

[ we will go to library ]


Where should we go for each of the following cases?

	
	Temperature
	Weather
	Where should we go? (swimming/library)

	(i) 
	32 °C
	cloudy
	

	(ii) 
	29 °C
	sunny
	

	(iii) 
	27 °C
	raining
	

	(iv) 
	31 °C
	sunny
	

	(v) 
	30 °C
	sunny
	


How many of the above cases we can go swimming?  _______________________
 (c)
Which statement, (a) or (b), should we adopt if we want to have greater chance of going to swim?

	


(*) (Cross-curricular with Mathematics: Venn Diagram)
Q7. (a)
Classify the following numbers into even numbers and prime numbers by filling them into the diagram.

10   7   2   13   8   21   5   35

[image: image16]
(b)
Fill in the numbers for the following conditions.
	(i) 
	Even numbers AND Prime numbers.
	

	(ii) 
	Even numbers OR Prime numbers.
	


(*)
Q8. (a)
Classify the following numbers into multiples of 2 and multiples of 3 by filling them into the diagram.

5   8   3   10   18   2   12   9   4   6   14   21   16

[image: image17]
(b)
(i)
Which numbers are both multiple of 2 AND multiple of 3?
	


(ii)
Which number is the lowest common multiple of 2 and 3 among the given numbers?

	


(***) (Cross-curricular with Mathematics: Compound Inequalities)
Logical Operators & Relational Operators
Both logical and relational operators can appear in one condition. The followings are some examples.

For each of the following conditions (inequalities), the values of x which make the condition TRUE can be represented graphically on a number line.
	Condition / Inequality
	Graphical Representation

	(a) (x > 3) AND (x < 9)

· The result is represented by the overlapping region.
	
[image: image18]

[image: image19]

[image: image20]
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	(b) (x < 3) OR (x > 9)

· The result is represented by the combined regions.
	
[image: image22]

[image: image23]

[image: image24]
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	(c) (x < 3) AND (x > 9)

· The overlapping region is empty

· The condition is always FALSE
	
[image: image26]
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	(d) (x > 3) OR (x < 9)

· The combined region is the whole number line.

· The condition is always TRUE.
	
[image: image30]
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(***) (Cross-curricular with Mathematics: Compound Inequalities)
Q9. For each of the following conditions (inequalities), indicate the region on the number line for the values of x which make the condition true. If the condition is always true or always false, please write down “Always TRUE” or “Always FALSE” respectively.
	(a) (x > 2) AND (x <= 6)
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	(b) (x >= 8) AND (x <2)
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	(c) (x <= 4) OR (x >10)
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	(d) (x <= 7) OR (x >4)
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(**)
Q10. Complete the conditions in the IF-THEN statements in (a) and (b) below to represent the corresponding sentences.
(a) If you are between 6 and 12 years of age, you are eligible to participate in the competition.

IF ____________________________________________________THEN
[ you are eligible to participate in the competition ]

(b) If the temperature is lower than 5 (°C) or higher than 35 (°C), you do not need to go to school.
IF ____________________________________________________ THEN
[ you do not need to go to school ]

(*)
Q11. In each of the following figures, the shaded region represents the path that a man can walk through. There are some doors that block the paths. The man cannot go through the door if it is closed. The man wants to get the gifts on the right.
(a) State whether the man can successfully get the gifts in each case.
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	Can the man get the gift?
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	Can the man get the gift?
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	Can the man get the gift?

	[image: image43.png]



	Can the man get the gift?


(b) Complete the following table to represent the different cases above.

	A is open (TRUE/FALSE)
	B is open (TRUE/FALSE)
	Success (TRUE/FALSE)

	TRUE
	TRUE
	TRUE

	
	
	

	
	
	

	
	
	


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
(c) Complete the condition in the following selection statement to represent the above situation.

IF (A is open)             (B is open) THEN



[ the man can get the gift ]
(*)
Q12. Under similar background as in Q11, but the arrangement of the paths is different.
(a) State whether the man can successfully get the gifts in each case.
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	Can the man get the gift?
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	Can the man get the gift?

	[image: image46.png]



	Can the man get the gift?

	[image: image47.png]



	Can the man get the gift?


(b) Complete the following table to represent the different cases above.

	A is open (TRUE/FALSE)
	B is open (TRUE/FALSE)
	Success (TRUE/FALSE)

	TRUE
	TRUE
	TRUE

	
	
	

	
	
	

	
	
	


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
(c) Complete the condition in the following selection statement to represent the above situation.

IF (A is open)             (B is open) THEN



[ the man can get the gift ]

Truth Table

The tables constructed in Q11 and Q12 are called truth tables. They show the results of logical operations with different conditions. 

AND Truth Table

	A
	B
	A AND B

	TRUE
	TRUE
	TRUE

	TRUE
	FALSE
	FALSE

	FALSE
	TRUE
	FALSE

	FALSE
	FALSE
	FALSE


OR Truth Table

	A
	B
	A OR B

	TRUE
	TRUE
	TRUE

	TRUE
	FALSE
	TRUE

	FALSE
	TRUE
	TRUE

	FALSE
	FALSE
	FALSE


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
(**)
Q13. Under similar background as in Q11, but there are three doors on the paths. For each of the following situations (a) to (d), you are required to do the following tasks.
(1) Complete the truth table.
(2) Complete the condition in the selection statement to represent the situation. 
(You should use pairs of parentheses () appropriately to indicate which operation(s) is/are to be done first.)
( Note: Each door in the figures can be open or closed. )
[image: image48.png]DoorA Door B DoorC

7 o T




Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	

	T
	T
	F
	

	T
	F
	T
	

	T
	F
	F
	

	F
	T
	T
	

	F
	T
	F
	

	F
	F
	T
	

	F
	F
	F
	


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF                                                       THEN



[ the man can get the gift ]
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Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	

	T
	T
	F
	

	T
	F
	T
	

	T
	F
	F
	

	F
	T
	T
	

	F
	T
	F
	

	F
	F
	T
	

	F
	F
	F
	


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF                                                       THEN



[ the man can get the gift ]
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Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	

	T
	T
	F
	

	T
	F
	T
	

	T
	F
	F
	

	F
	T
	T
	

	F
	T
	F
	

	F
	F
	T
	

	F
	F
	F
	


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF                                                       THEN



[ the man can get the gift ]
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Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	

	T
	T
	F
	

	T
	F
	T
	

	T
	F
	F
	

	F
	T
	T
	

	F
	T
	F
	

	F
	F
	T
	

	F
	F
	F
	


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF                                                       THEN



[ the man can get the gift ]
(b) Which of the situations (a) to (d) has the greatest chance of success?
	


(c) Which of the situations (a) to (d) has the smallest chance of success?
	


(***)
Q14. Under similar background as in Q11, but there are four doors on the paths. Complete the condition in the selection statement in each of the situations (a) to (e) below to represent the situation. 
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IF                                                              THEN



 [ the man can get the gift ]
[image: image53.png]R E R




IF                                                             THEN



[ the man can get the gift ]
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IF                                                             THEN



[ the man can get the gift ]
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IF                                                            THEN



[ the man can get the gift ]
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IF                                                             THEN



[ the man can get the gift ]
(a) Which of the situations (a) to (e) has the greatest chance of success?
	


(b) Which of the situations (a) to (e) has the smallest chance of success?
	


(***)
Q15. A school has the following the promotion criteria.

“A student can be promoted if he/she has not failed in all the core subjects: Chinese (CHI), English (ENG) , Mathematics (MAT) and Liberal Studies (LS). The passing mark is 50.”
(a) Complete the condition in the following selection statement to represent the above promotion criteria.

IF                                                            THEN



[ the student can be promoted ]
(b) The above selection statement corresponds to which figure in Q14? 
	


(***)
Q16. A school has the following the promotion criteria.

“A student can be promoted if he/she has passed in any one of the subjects: Chinese (CHI), English (ENG) or Mathematics (MAT), and has also passed in the overall average mark (AVE). The passing mark is 50.”
(a) Complete the condition in the following selection statement to represent the above promotion criteria.
IF                                                            THEN



[ the student can be promoted ]

(b) The above selection statement corresponds to which figure in Q14? 
	


(***)
Q17. A school has the following the promotion criteria.

“A student can be promoted if he/she has passed in any two of three subjects: Chinese (CHI), English (ENG) and Mathematics (MAT). The passing mark is 50.”
(a) Complete the condition in the following selection statement to represent the above promotion criteria.
IF                                                            
                              THEN



[ the student can be promoted ]

(b) Draw a diagram to represent the above selection statement.
Answers

(*)
Q1. Give a real-life example of one-way selection statement.  
	IF (____________________________________) THEN

[ _________________________________________________________ ]


(Open-ended)

(*)
Q2. Give a real-life example of two-way selection statement.  
	IF (____________________________________) THEN

[ _________________________________________________________ ]
ELSE


[ _________________________________________________________ ]


(Open-ended)

(**)
Q3. Suppose there are four classes, say A, B, C, D, in each form of a primary school. A student is picked randomly in Primary 5. You want to know which class the student belongs to, but you are only allowed to ask the student Yes/No questions. 
The following diagram illustrates a method for solving the above problem. However, the diagram is incomplete. 


[image: image57]
(a) Is it necessary to ask “Are you in 5D?”?
	No


(b) How many times you need to ask at most in order to know the class to which the student belongs?
	3


(c) Please complete the above diagram.

(d) The above method can be represented in the following “nested IF-THEN-ELSE” statement (or sequence of IF-THEN statements). Please complete the statement(s).

IF (Answer Yes for “Are you in 5A?”) THEN

  
[ Student is in 5A ]
ELSE IF (Answer Yes for “Are you in 5B?”) THEN

  
[ Student is in 5B ]
ELSE IF (Answer Yes for   “Are you in 5C?”   ) THEN
[ Student is in     5C     ]
ELSE

[ Student is in     5D     ]
OR

IF (Answer Yes for “Are you in 5A?”) THEN


[ Student is in 5A and stop asking ]
IF (Answer Yes for “Are you in 5B?”) THEN


[ Student is in 5B and stop asking ]
IF (Answer Yes for   “Are you in 5C?”   ) THEN


[ Student is in     5C     and stop asking ]
IF (Answer Yes for   “Are you in 5D?”   ) THEN


[ Student is in     5D     ]
(*)
Q4. (a)
Which of following expressions is/are true?
(
2 <> 2

(
3 > 1

(
10 < 8

(
7 >= 7


(
8 <= 9

(b)
Given that x = 8, which of the following expressions is/are true?

(
x > 2
(
x >= 10
(
x = 8

(
x <> 4

(
x <= 8

(**)
Q5. For each of the following conditions (inequalities), indicate the region on the number line for the values of x which make the condition true.
	(a) x > 4
	
[image: image58]

	(b) x >= 8
	
[image: image59]

	(c) x < 3
	
[image: image60]

	(d) x <= 7
	
[image: image61]

	(e) x <> 9
	
[image: image62]

	(f) x = 2
	
[image: image63]


(*)
Q6. (a)
Consider the following statement.

IF (the temperature is above 30 °C) AND (the weather is sunny) THEN
[ we will go swimming ]

ELSE

[ we will go to library ]


Where should we go for each of the following cases?

	
	Temperature
	Weather
	Where should we go? (swimming/library)

	(i) 
	32 °C
	cloudy
	library

	(ii) 
	29 °C
	sunny
	library

	(iii) 
	27 °C
	raining
	library

	(iv) 
	31 °C
	sunny
	swimming

	(v) 
	30 °C
	sunny
	library


How many of the above cases we can go swimming? 

 
 1



 (b)
Suppose the statement is amended as follows.

IF (the temperature is above 30 °C) OR (the weather is sunny) THEN
[ we will go swimming ]

ELSE

[ we will go to library ]


Where should we go for each of the following cases?

	
	temperature
	weather
	Where should we go? (swimming/library)

	(i) 
	32 °C
	cloudy
	swimming

	(ii) 
	29 °C
	sunny
	swimming

	(iii) 
	27 °C
	raining
	library

	(iv) 
	31 °C
	sunny
	swimming

	(v) 
	30 °C
	sunny
	swimming


How many of the above cases we can go swimming? 

 
 4



 (c)
Which statement (a) or (b) should we adopt if we want to have greater chance of going to swim?

	Statement (b)


(*) (Cross-curricular with Mathematics: Venn Diagram)
Q7. (a)
Classify the following numbers into even numbers and prime numbers by filling them into the diagram.

10   7   2   13   8   21   5   35

[image: image64]
(b)
Fill in the numbers for the following conditions.
	(i) 
	Even numbers AND Prime numbers.
	2

	(ii) 
	Even numbers OR Prime numbers.
	2, 5, 7, 8, 10, 13


(*)
Q8. (a)
Classify the following numbers into multiples of 2 and multiples of 3 by filling them into the diagram.

5   8   3   10   18   2   12   9   4   6   14   21   16

[image: image65]
(b)
(i)
Which numbers are both multiple of 2 AND multiple of 3?
	6, 12, 18


(ii)
Which number is the lowest common multiple of 2 and 3 among the given numbers?

	6


(***) (Cross-curricular with Mathematics: Compound Inequalities)
Q9. For each of the following conditions (inequalities), indicate the region on the number line for the values of x which make the condition true. If the condition is always true or always false, please write down “Always TRUE” or “Always FALSE” respectively.

	(a)  (x > 2) AND (x <= 6)
	
[image: image66]

	(b) (x >= 8) AND (x <2)
	Always FALSE
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	(c) (x <= 4) OR (x >10)
	
[image: image68]

	(d) (x <= 7) OR (x >4)
	Always TRUE


[image: image69]


(**)
Q10. Complete the conditions in the IF-THEN statements in (a) and (b) below to represent the corresponding sentences.

(a) If you are between 6 and 12 years of age, you are eligible to participate in the competition.

IF  (your age >= 6) AND (your age <= 12)  THEN
[ you are eligible to participate in the competition ]

(b) If the temperature is lower than 5 (°C) or higher than 35 (°C), you do not need to go to school.

IF  (temperatute < 5) OR (temperature > 35)  THEN
[ you do not need to go to school ]

(*)
Q11. In each of the following figures, the shaded region represents the path that a man can walk through. There are some doors that block the paths. The man cannot go through the door if it is closed. The man wants to get the gifts on the right.

(a) State whether the man can successfully get the gift in each case.
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	Can the man get the gift?

Yes

	[image: image71.png]



	Can the man get the gift?

No

	[image: image72.png]



	Can the man get the gift?

No

	[image: image73.png]



	Can the man get the gift?

No


(b) Complete the following table to represent the different cases above.

	A is open (TRUE/FALSE)
	B is open (TRUE/FALSE)
	Success (TRUE/FALSE)

	TRUE
	TRUE
	TRUE

	TRUE
	FALSE
	FALSE

	FALSE
	TRUE
	FALSE

	FALSE
	FALSE
	FALSE


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
(c) Complete the condition in the following selection statement to represent the above situation.

IF (A is open)    AND    (B is open) THEN



[ the man can get the gift ]

(*)
Q12. Under similar background as in Q11, but the arrangement of the paths is different.
(a) State whether the man can successfully get the gift in each case.
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	Can the man get the gift?

Yes

	[image: image75.png]



	Can the man get the gift?

Yes

	[image: image76.png]



	Can the man get the gift?

Yes

	[image: image77.png]



	Can the man get the gift?

No


(b) Complete the following table to represent the different cases above.

	A is open (TRUE/FALSE)
	B is open (TRUE/FALSE)
	Success (TRUE/FALSE)

	TRUE
	TRUE
	TRUE

	TRUE
	FALSE
	TRUE

	FALSE
	TRUE
	TRUE

	FALSE
	FALSE
	FALSE


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
(c) Complete the condition in the following selection statement to represent the above situation.

IF (A is open)    OR    (B is open) THEN



[ the man can get the gift ]

(**)
Q13. Under similar background as in Q11, but there are three doors on the paths. For each of the following situations (a) to (d), you are required to do the following tasks.
1. Complete the truth table.
2. Complete the condition in the selection statement to represent the situation. 
(You should use pairs of parentheses () appropriately to indicate which operation(s) is/are to be done first.)
( Note: Each door in the figures can be open or closed. )

[image: image78.png]DoorA Door B DoorC

7 o T




Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	T

	T
	T
	F
	F

	T
	F
	T
	F

	T
	F
	F
	F

	F
	T
	T
	F

	F
	T
	F
	F

	F
	F
	T
	F

	F
	F
	F
	F


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF   (A is open)  AND  (B is open)  AND  (C is open)   THEN



[ the man can get the gift ]
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Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	T

	T
	T
	F
	T

	T
	F
	T
	T

	T
	F
	F
	T

	F
	T
	T
	T

	F
	T
	F
	T

	F
	F
	T
	T

	F
	F
	F
	F


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF   (A is open)  OR  (B is open)  OR  (C is open)   THEN



[ the man can get the gift ]
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Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	T

	T
	T
	F
	F

	T
	F
	T
	T

	T
	F
	F
	F

	F
	T
	T
	T

	F
	T
	F
	F

	F
	F
	T
	F

	F
	F
	F
	F


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF   ( (A is open) OR (B is open) )  AND  (C is open)   THEN



[ the man can get the gift ]
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Complete the truth table below to represent different cases.
	A is open (T/F)
	B is open (T/F)
	C is open (T/F)
	Success (T/F)

	T
	T
	T
	T

	T
	T
	F
	T

	T
	F
	T
	T

	T
	F
	F
	F

	F
	T
	T
	T

	F
	T
	F
	F

	F
	F
	T
	T

	F
	F
	F
	F


Remark:  Primary students can use tick (() and cross (() to represent TRUE and FALSE respectively.
Complete the condition in the selection statement below to represent the above situation.


IF   ( (A is open) AND (B is open) )  OR  (C is open)   THEN



[ the man can get the gift ]
(a) Which of the situations (a) to (d) has the greatest chance of success?
	Situation (b)


(b) Which of the situations (a) to (d) has the smallest chance of success?
	Situation (a)


(***)
Q14. Under similar background as in Q11, but there are four doors on the paths. Complete the condition in the selection statement in each of the situations (a) to (e) below to represent the situation. 
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IF  (A is open)  AND  (B is open)  AND  (C is open)  AND  (D is open)  THEN



 [ the man can get the gift ]
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IF  (A is open)  OR  (B is open)  OR  (C is open)  OR  (D is open)  THEN



[ the man can get the gift ]
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IF  ( (A is open) OR (B is open) )  AND  ( (C is open) OR (D is open) )  THEN



[ the man can get the gift ]
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IF  ( (A is open) OR (B is open) OR (C is open) )  AND  (D is open)  THEN



[ the man can get the gift ]
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IF  ( (A is open) OR ( (B is open) AND (C is open) ) )  AND  (D is open)  THEN



 [the man can get the gift ]
(d) Which of the situations (a) to (e) has the greatest chance of success?
	Situation (b)


(e) Which of the situations (a) to (e) has the smallest chance of success?
	Situation (a)


(***)
Q15. A school has the following the promotion criteria.

“A student can be promoted if he/she has not failed in all the core subjects: Chinese (CHI), English (ENG) , Mathematics (MAT) and Liberal Studies (LS). The passing mark is 50.”
(a) Complete the condition in the following selection statement to represent the above promotion criteria.

IF  (CHI >= 50) OR (ENG >= 50) OR (MAT >= 50) OR (LS >= 50)_ THEN



[ the student can be promoted ]

Remark: 

“A student has not failed in all the core subjects” is equivalent to

“A student has passed in at least one of the core subjects”.

(b) The above selection statement corresponds to which figure in Q14? 
	Figure of Q14 (b)


(***)
Q16. A school has the following the promotion criteria.

“A student can be promoted if he/she has passed in any one of the subjects: Chinese (CHI), English (ENG) or Mathematics (MAT), and has also passed in the overall average mark (AVE). The passing mark is 50.”
(a) Complete the condition in the following selection statement to represent the above promotion criteria.
IF _( (CHI >= 50) OR (ENG >= 50) OR (MAT >= 50) )  AND  (AVE >= 50)_ THEN



[ the student can be promoted ]

(b) The above selection statement corresponds to which figure in Q14? 
	Figure of Q14 (d)


(***)
Q17. A school has the following the promotion criteria.

“A student can be promoted if he/she has passed in any two of three subjects: Chinese (CHI), English (ENG) and Mathematics (MAT). The passing mark is 50.”
(a) Complete the condition in the following selection statement to represent the above promotion criteria.
IF _( (CHI >= 50) AND (ENG >= 50) )  OR  ( (ENG >= 50) AND MAT >= 50) ) 

OR  ( (MAT >= 50) AND (CHI >= 50) )  THEN
[ the student can be promoted ]

(b) Draw a diagram to represent the above selection statement.
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