Activity 2
Data manipulation 
Topic:




· Concept of input-process-output
· Data manipulation
Levels:



· P4-P6

· S1-S3

Time required:

· 1 hour

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:

· Concept of input-process-output
· Data manipulation:
· Variables
· Assignment statements

· Simple arithmetic
· Swapping

· Computational thinking

Strategies:

· Direct instruction

· Guided learning

· Collaborative learning

· Inquiry

· Task-based approach

Materials:


· Teacher:

· A hypothetical computer model consists of a document cabinet and two trays (see next page).

· Some laminated cards.

· Some water soluble marker pens.

· Some wet tissue papers.

· A calculator.

· Students:

· Some pill boxes (or envelops) and pieces of papers for each group of two students.

· Activity Worksheet for each student.

Activity Description:

In this activity, teacher will use a hypothetical computer model to illustrate program execution in computer. Through step-by-step execution of program statements, students will understand the uses of variables, input/output statements and assignment statements.   They will also learn the concept of input-process-output and some simple arithmetic operations in programming.

Preparation:
Teacher should prepare the following materials before the start of the lesson:

· A hypothetical computer model as shown below.
· Some laminated cards which can be put into the trays.
· Some water soluble marker pens for writing numbers on the cards.
· Some wet tissue papers for erasing the numbers on the cards,
· A calculator for doing calculation, if necessary.
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Procedure:

1. Teacher uses the hypothetical computer model to introduce different parts of a typical computer. 
· The Input Tray represents an input device.
· The Output Tray represents an output device.
· The Calculator represents the CPU (brain of the computer).
· The Cabinet represents the main memory.
· A Cabinet Tray represents a memory location for storing the content of a variable.
That is, a Cabinet Tray represents a variable in simpler term.

· A card represents a value.

Teacher may tell students that in a computer, an operating system (e.g. MS Windows) is responsible for managing the execution of a program. In our hypothetical computer model, human (the teacher) plays the role of an operating system.

[image: image2]
Teacher should tell students that the design of the computer model corresponds to the Input-Process-Output sequence in data processing.

2. Teacher explains to students the need of variables in computer program.

· They are used for holding values temporarily during program execution. Just like students need a rough work sheet for keeping temporary results during calculation.

· In our computer model, a tray in the cabinet represents a variable. Each variable has a unique name, e.g. A, B, C, etc.
3. Teacher asks students to do Q1 on the Activity Worksheet.
· Check the answers with students if necessary.

4. Teacher should remind students that a computer program consists of a sequence of instructions. These instructions are usually called statements.

5. Teacher then introduces some basic statements and operations in a typical computer program.
· Input statement

· Output statement

· Assignment statement

· Arithmetic operations (+, -, *, /, ^)
6. Teacher explains the uses of the statements by using the computer model. 
· Teacher should emphasize the following rules:

· Each card has only one value on it.

· Each tray can store at most one card at a time.

· A card can only be placed in a tray (i.e. Input Tray, Output Tray and Cabinet Tray), but not anywhere else.
7. Teacher can use Q2 and Q3 on the Activity Worksheet as examples to explain the uses of the statements. Teacher can raise the questions in Q2 and Q3 and discuss the answers with students. Let students to record the answers on their Activity worksheets.
8. Input statement
· To accept a value (a card) from the Input Tray and store it in a variable (Cabinet Tray).
E.g.1  (Q2(a) of Activity Worksheet)
INPUT A

[image: image3]
Description:
· User puts a card (input data) into the Input Tray.

· The card will be moved to Tray A.
9. Output statement
· To output the value (a card) of a variable (Cabinet Tray) by putting a card in the Output Tray.
E.g.2  (Q2(b) of Activity Worksheet)
OUTPUT B

[image: image4]
Description:
· The card in Tray B is “copied” to the Output Tray.

· User collects the card (output result) from the Output Tray.
10. Assignment Statement
· Useage:

· To assign a value to a variable.
· To assign the value in one variable to another variable.

· To assign the result of an expression to a variable.

· Format:

	Variable (Cabinet Tray) 
to be modified 
	(
	Value (Card)
Variable (Cabinet Tray)
Expression


· Teacher should remind students that there is only one variable on the left side of the assignment statement.
· To assign a value to a variable.
E.g.3  (Q3(a) of Activity Worksheet)
Consider



A ( 12  
· Which cabinet tray is affected? 
Tray A
· What is the value?

12
· Description: Place a card with value 12 into Tray A.


[image: image5]
Remarks:

1. If Tray A is not empty, the card in Tray A will be replaced by the new card as each cabinet tray can only hold one card at a time.

[image: image6]
2. Teacher can also introduce the concept of overwrite with some daily life examples, e.g. correction on a character/word with correction tape/fluid.
· To assign the value in one variable to another variable.
E.g.4  (Q3(b) of Activity Worksheet)

Suppose Tray A holds a card with value 12. 

Consider


B ( A
· Which cabinet tray is affected? 
Tray B
· What is the value? 
The value of the card in Tray A (i.e. 12)
· Description: Place a card with value 12 into Tray B.


[image: image7]
Remarks:

1. It does NOT mean transferring the card from Tray A to Tray B.
2. The content (card) of Tray A is “copied” to Tray B.
3. The content of the variable on the right will not be changed.
Questions to students:

1. Someone says that the assignment statement B ( A is just like pouring water from cup A to cup B. Do you agree? Explain briefly.


[image: image8]
· Not exactly correct. 
· In pouring water from cup A to cup B, the content of A will be transferred to B. However, in the assignment statement B ( A, the content of A will be copied to B

2. Give a daily life example that when a person A gives ‘something’ to a person B, both persons will have the same thing.
· E.g. Your friend tells you a secret, then both you and your friends know the secret.

· E.g. You send a file to your friend by email, then both you and your friend have the file.
· To assign the result of an expression to a variable.
E.g.5  (Q3(c) of Activity Worksheet)
Suppose Tray A holds a card with value 12.

Consider



B ( A + 1
· Which cabinet tray is affected? 
Tray B
· What is the value?  [The value of the card in Tray A] + 1 (i.e. 12 + 1 = 13)
· Description: Place a card with value 13 into Tray B.

[image: image9]
E.g.6  (Q3(d) of Activity Worksheet)
Suppose Tray A holds a card with value 3 and Tray B holds a card with value 5.

Consider

C ( A + B
· Which cabinet tray is affected? 
Tray C
· What is the value?  [The value of the card in Tray A] + [The value of the card in Tray B] (i.e. 3 + 5 = 8)
· Description: Place a card with value 8 into Tray C.

[image: image10]
Remarks:
1. The values on the cards in Trays A and B will be copied out to perform the calculation and the result (the new card) will be placed in Tray C.

2. The cards in Trays A and B will not be changed.
E.g.7  (Q3(e) of Activity Worksheet)
Suppose Tray C holds a card with value 15.



C ( C - 1
· Which cabinet tray is affected? 
Tray C
· What is the value?  [The value of the card in Tray C] – 1 (i.e. 15 – 1 = 14)
· Description: Place a card (value) of 14 into cabinet tray C.

[image: image11]
Remarks:
1. The original card (15) in Tray C is replaced by the new card (14) as a cabinet tray can only hold one card at a time.
2. Students should distinguish between the meanings of C on the left side and the right side in the assignment statement C ( C - 1. The C on the left represents the Tray C (variable) and the C on the right represents the card (value) in C.

3. As the same variable exists on both sides, teacher can also introduce this concept with some daily life examples, e.g. age of a student increase by 1 every year: Andy’s age ( Andy’s age + 1
E.g.8  (Q3(f) of Activity Worksheet)
Suppose Tray A holds a card with value 3 and Tray B holds a card with value 5.



A ( A * B

· Which cabinet tray is affected? 
Tray A
· What is the value?  [The value of the card in Tray A] * [The value of the card in Tray B] (i.e. 3*5 = 15)
· Description: Place a card (value) of 15 into cabinet tray A.

[image: image12]
Remarks:
1. The values on the cards in Trays A and B will be copied out to perform the calculation and the result (the new card) will be stored in Tray A. That is the original card in Tray A will be replaced by the new card.

2. Students should distinguish between the meanings of A on the left side and the right side of the assignment statement A ( A * B. The A on the left represents the Tray A (variable) and the A on the right represents the card (value) in A.
11. Whole-class activity:
· In order to facilitate students’ understanding of the examples, a follow-up whole-class activity is suggested as follows (to let students to write and execute the statements).
The final value of the card in cabinet tray C indicates the class number of student who needs to clean the blackboard after the lesson.

	Statement
	Description / Requirement

	INPUT A
	(Select a student) Write a value (within a given range, say 1-20) on a card…

	B ( A + 2
	(Select a student) Write an expression similar to E.g.5 for assigning a value to tray B.

	A ( A * 3
	(Select a student) Write an expression similar to E.g.7 for assigning a value to tray A.

	C ( (expression)

(e.g. C ( A + B)
	(Teacher) Complete the statement by writing the expression on the right-hand side (so as to make the resulting value within the range of class number)

	OUTPUT C
	


12. Next, teacher demonstrates the execution of computer programs in Q4 and Q5 on the Activity Worksheet and asks students to write down the content of each tray after the execution of each statement. 
13. Teacher then asks students to form groups of two to do Q6 and Q7 on the Activity Worksheet.
· Teacher may supply some pill boxes (or envelops) and pieces of papers for students to practise.
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(**)

14. Challenge to students  (Q8 of Activity Worksheet)
· Teacher raises the question: “Suppose Tray A holds a card with value 3 and Tray B holds a card with value 5. How to exchange (swap) the contents of Trays A and B?”
· Remind students: 
· “Each tray can store at most one card at a time.”
· “A card can only be placed in a tray (i.e. Input Tray, Output Tray and Cabinet Tray), but not anywhere else.” 
· Teacher can invite some students to write down their program statements on the blackboard. Then teacher will execute their statements to check the answers.
· Teacher should remind students the common mistake:

A ( B

B ( A

· Discuss the correct method with students:

C ( A

A ( B

B ( C

· Similar example: To swap the contents of two cups full of liquid, we need a third cup to swap the liquids.
· Students should record the answer in Q8 on the Activity Worksheet.

· Remark: There are other methods to “swap” the contents of two trays. For example, the method in Q7 of the Activity Worksheet. However, such methods usually have limitations (e.g. for numeric data only) and are not recommended.
(**)

15. Next, teacher demonstrates how to construct a program to find the area of a triangle (Q9 on the Activity Worksheet).

· Raise the following questions:

· What should be input?

· What should be output?

· How to process the data?

· It is allowed to use other variable names instead of A, B and C.
(**)

16. Then teacher asks students to do Q10 on the Activity Worksheet and discuss the solutions with them.
· Students may find that the program can be shortened if they are allowed to use more than one arithmetic operation in a statement.

· Teacher should remind students the order of precedence of the operators and the expression within the parentheses ( ) are to be evaluated first.
	Order of precedence
	Operator
	Remark

	1
	^
	Power

	2
	*, /
	Multiplication and division

	3
	+, -
	Addition and subtraction


· Remark:
· The order of precedence is not easy for primary students to understand. Teacher may just mention “multiplication/division comes before addition/subtraction”.

(**)

17. Challenge to students:
· Q11 on the Activity Worksheet. 
(***)

18. Challenge to students:
· Q12 on the Activity Worksheet.
Activity Worksheet 2 : Data manipulation
The following hypothetical computer model will be used in this activity. The design of the computer model corresponds to the Input-Process-Output sequence in data processing.
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Figure 1

Some rules on using the computer model:
· Each card has only one value on it.

· Each tray can store at most one card at a time.
(*)

Q1. The computer model in Figure 1 represents a typical computer.

(a) What does each of the following components of the computer model represents which part of a typical computer? 

	(i) The Input Tray 
	

	(ii) The Output Tray
	

	(iii) The Calculator
	

	(iv) The Cabinet
	

	(v) A Cabinet Tray
	

	(vi) A card with a number on it
	


	(i) 
	What is the use of variable in programming?

	
	

	
	

	(ii) 
	Which item in (a) corresponds to a variable in computer program?

	
	


(b) Teacher is responsible for managing the execution of a program in the computer model. What role does teacher play in this computer model?
	


A computer program consists of a sequence of instructions. These instructions are usually called statements. 
Table 1 below shows some basic statements that can be used to constructed programs for the computer model in Figure 1. 
Table 2 shows some basic arithmetic operators that can be used in the statements.
	Statement
	Example
	Description

	Input
	INPUT A
	To accept a value (a card) from the Input Tray and store it in variable A (Cabinet Tray A).

	Output
	OUTPUT B
	To output the value (the card) of variable B (Cabinet Tray B) by putting the card in the Output Tray.

	Assignment
	A ( 12
	To assign the value 12 to variable A.

	
	B ( A
	To assign the value in variable A to variable B

	
	B ( A + 1

C ( A + B

C ( C – 1

A ( A * B
	To perform the arithmetic expression on the right hand side and assign the result to the variable on the left hand side.

The following arithmetic operators can be used: +, -, *, /, ^


Table 1  Some basic statements
	Arithmetic operation
	Symbol
	Example

	Addition
	+
	3 + 5 = 8

	subtraction
	–
	9 – 4 = 5

	multiplication
	*
	3 * 5 = 15

	division
	/
	18 / 3 = 6

	Exponentiation
	^
	2^3 = 23 = 8


Table 2  Some basic arithmetic operators
(*)

Q2. Complete the descriptions for the following input and output statements.
(a) Input statement
INPUT A

[image: image16]
	Description:
	User puts a card (input data) into the               .

	
	The card will be moved to            .


(b) Output statement
OUTPUT B

[image: image17]
	Description:
	The card in            is “copied” to the               .

	
	User collects the card (output result) from the Output Tray..


(*)

Q3. An assignment statement has the following general format.
	Variable (Cabinet Tray) 
to be modified 
	(
	Value (Card)
Variable (Cabinet Tray)
Expression


Note: There is only one variable on the left hand side.
For each of the following assignment statements, identify the variable (cabinet tray) that will be affected and the corresponding value to be assigned. Complete the description for the statement.

(a) A ( 12

[image: image18]
	(i) Which cabinet tray is affected?
	

	(ii) What is the value?
	

	(iii) Description:
	Place a card with value         into Tray        .


(b) B ( A

[image: image19]
Suppose Tray A holds a card with value 12.

	(i) Which cabinet tray is affected?
	

	(ii) What is the value?
	

	(iii) Description:
	Place a card with value          into Tray         .


(c) B ( A + 1

[image: image20]
Suppose Tray A holds a card with value 12.

	(i) Which cabinet tray is affected?
	

	(ii) What is the value?
	

	(iii) Description:
	Place a card with value          into Tray         .


(d) C ( A + B

[image: image21]
Suppose Tray A holds a card with value 3 and Tray B holds a card with value 5.

	(i) Which cabinet tray is affected?
	

	(ii) What is the value?
	

	(iii) Description:
	Place a card with value          into Tray         .


(e) C ( C - 1

[image: image22]
Suppose Tray C holds a card with value 15.

	(i) Which cabinet tray is affected?
	

	(ii) What is the value?
	

	(iii) Description:
	Place a card with value           into Tray         .


(f) A ( A * B

[image: image23]
Suppose Tray A holds a card with value 3 and Tray B holds a card with value 5.

	(i) Which cabinet tray is affected?
	

	(ii) What is the value?
	

	(iii) Description:
	Place a card with value           into Tray         .


(*)

Q4. The first column in the following table contains the sequence of statements in a computer program. Write down the content of each tray after the execution of each statement.
	Statement
	Cabinet Trays
	Output Tray

	
	A
	B
	C
	

	A ( 3
	
	
	
	

	B ( 7
	
	
	
	

	C ( A + B
	
	
	
	

	C ( C ^ 2
	
	
	
	

	OUTPUT C
	
	
	
	


(*)

Q5. The first column in the following table contains the sequence of statements in a computer program. The two input values are 6 and 3 respectively. Write down the content of each tray after the execution of each statement.
	Statement
	Input Tray
	Cabinet Trays
	Output Tray

	
	
	A
	B
	C
	

	INPUT A
	
	
	
	
	

	INPUT B
	
	
	
	
	

	A ( A + B
	
	
	
	
	

	B ( A - B
	
	
	
	
	

	C ( A * B
	
	
	
	
	

	OUTPUT C
	
	
	
	
	


(*)

Q6. The first column in the following table contains the sequence of statements in a computer program. The input value is 8. Write down the content of each tray after the execution of each statement.
	Statement
	Input Tray
	Cabinet Trays
	Output Tray

	
	
	A
	B
	C
	

	INPUT A
	
	
	
	
	

	B ( A / 2
	
	
	
	
	

	C ( A * 2
	
	
	
	
	

	C ( B + C
	
	
	
	
	

	OUTPUT C
	
	
	
	
	


(*)

Q7. The first column in the following table contains the sequence of statements in a computer program. The two input values are 3 and 5 respectively. Write down the content of each tray after the execution of each statement.
	Statement
	Input Tray
	Cabinet Trays
	Output Tray

	
	
	A
	B
	

	INPUT A
	
	
	
	

	INPUT B
	
	
	
	

	A ( A + B
	
	
	
	

	B ( A - B
	
	
	
	

	A ( A - B
	
	
	
	

	OUTPUT A
	
	
	
	

	OUTPUT B
	
	
	
	


(**)

Q8. Suppose Tray A stores a card with value 3 and Tray B stores a card with value 5. Write down the program statements to exchange (swap) the contents of Trays A and B. 

	


(**)

Q9. Design a program to find the area of a triangle.

(a) What should be input?

	


(b) What should be output?

	


(c) How to process the data?

	


(d) Write down the program below.

	Statement
	Remark

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


(**)

Q10. Design a program to find the area of a trapezium.

(a) What should be input?

	


(b) What should be output?

	


(c) How to process the data?

	


(d) Write down the program below.

	Statement
	Remark

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


(**)

Q11. Rewrite each of the following ‘invalid’ assignment statements in (a) to (d) into a valid statement by using the operators: +, -, *, /, ^ and brackets () only.
Note:

1. The order of precedence of the operators.
	Order of precedence
	Operator
	Remark

	1
	^
	Power

	2
	*, /
	Multiplication and division

	3
	+, -
	Addition and subtraction


2. The expression within the parentheses ( ) are to be evaluated first.
(a) 
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(c) 
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[image: image27.wmf]B

A

D

1

2

1

+

-

=


	


(***)

Q12. Consider the following program:

	Statement

	INPUT X
[image: image40.png]Calculator
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Y ( 3 * X

Y ( Y + 2

Y ( Y * X    block P
Y ( Y + 1

Y ( Y * X

OUTPUT Y


(a) If the input value is 2, what will be the output of the program.
	


(b) Rewrite the statements in block P above into a single statement.
	


Answers

(*)

Q1. The computer model in Figure 1 represents a typical computer.

(a) What does each of the following components of the computer model represents which part of a typical computer? 

	(i) The Input Tray 
	Input device

	(ii) The Output Tray
	Output device

	(iii) The Calculator
	CPU / brain of the computer

	(iv) The Cabinet
	Main memory

	(v) A Cabinet Tray
	Memory location

	(vi) A card with a number on it
	Value / Data


	(i) 
	What is the use of variable in programming?

	
	To hold values/data temporarily during program execution.

	
	

	(ii) 
	Which item in (a) corresponds to a variable in computer program?

	
	Cabinet tray


(b) Teacher is responsible for managing the execution of a program in the computer model. What role does teacher play in this computer model?
	Operating system (OS)


(*)

Q2. Complete the descriptions for the following input and output statements.

(a) Input statement
INPUT A

[image: image28]
	Description:
	User puts a card (input data) into the    Input Tray   .

	
	The card will be moved to    Tray A   .


(b) Output statement
OUTPUT B

[image: image29]
	Description:
	The card in    Tray B    is “copied” to the   Output Tray  .

	
	User collects the card (output result) from the Output Tray..


(*)

Q3. An assignment statement has the following general format.

	Variable (Cabinet Tray) 
to be modified 
	(
	Value (Card)
Variable (Cabinet Tray)
Expression


Note: There is only one variable on the left hand side.
For each of the following assignment statements, identify the variable (cabinet tray) that will be affected and the corresponding value to be assigned. Complete the description for the statement.

(a) A ( 12

[image: image30]
	(i) Which cabinet tray is affected?
	Tray A

	(ii) What is the value?
	12

	(iii) Description:
	Place a card with value    12    into Tray    A   .


(b) B ( A

[image: image31]
Suppose Tray A holds a card with value 12.

	(i) Which cabinet tray is affected?
	Tray B

	(ii) What is the value?
	12  ( The value of the card in Tray A. )

	(iii) Description:
	Place a card with value    12    into Tray    B   .


(c) B ( A + 1

[image: image32]
Suppose Tray A holds a card with value 12.

	(i) Which cabinet tray is affected?
	Tray B

	(ii) What is the value?
	12 + 1 = 13  ( [The value of the card in Tray A] + 1 )

	(iii) Description:
	Place a card with value    13    into Tray    B   .


(d) C ( A + B

[image: image33]
Suppose Tray A holds a card with value 3 and Tray B holds a card with value 5.

	(i) Which cabinet tray is affected?
	Tray C

	(ii) What is the value?
	3 + 5 = 8  ( [The value of the card in Tray A] + [The value of the card in Tray B] )

	(iii) Description:
	Place a card with value    8    into Tray    C   .


(e) C ( C - 1

[image: image34]
Suppose Tray C holds a card with value 15.

	(i) Which cabinet tray is affected?
	Tray C

	(ii) What is the value?
	15 – 1 = 14  ( [The value of the card in Tray C] – 1 )

	(iii) Description:
	Place a card with value     14     into Tray     C    .


(f) A ( A * B

[image: image35]
Suppose Tray A holds a card with value 3 and Tray B holds a card with value 5.

	(i) Which cabinet tray is affected?
	Tray A

	(ii) What is the value?
	3*5 = 15  ( [The value of the card in Tray A] * [The value of the card in Tray B] )

	(iii) Description:
	Place a card with value   15   into Tray   A  .


(*)

Q4. The first column in the following table contains the sequence of statements in a computer program. Write down the content of each tray after the execution of each statement.
	Statement
	Cabinet Trays
	Output Tray

	
	A
	B
	C
	

	A ( 3
	3
	
	
	

	B ( 7
	3
	7
	
	

	C ( A + B
	3
	7
	10
	

	C ( C ^ 2
	3
	7
	100
	

	OUTPUT C
	3
	7
	100
	100


(*)

Q5. The first column in the following table contains the sequence of statements in a computer program. The two input values are 6 and 3 respectively. Write down the content of each tray after the execution of each statement.
	Statement
	Input Tray
	Cabinet Trays
	Output Tray

	
	
	A
	B
	C
	

	INPUT A
	6
	6
	
	
	

	INPUT B
	3
	6
	3
	
	

	A ( A + B
	
	9
	3
	
	

	B ( A - B
	
	9
	6
	
	

	C ( A * B
	
	9
	6
	54
	

	OUTPUT C
	
	9
	6
	54
	54


(*)

Q6. The first column in the following table contains the sequence of statements in a computer program. The input value is 8. Write down the content of each tray after the execution of each statement.
	Statement
	Input Tray
	Cabinet Trays
	Output Tray

	
	
	A
	B
	C
	

	INPUT A
	8
	8
	
	
	

	B ( A / 2
	
	8
	4
	
	

	C ( A * 2
	
	8
	4
	32
	

	C ( B + C
	
	8
	4
	36
	

	OUTPUT C
	
	8
	4
	36
	36


(*)

Q7. The first column in the following table contains the sequence of statements in a computer program. The two input values are 3 and 5 respectively. Write down the content of each tray after the execution of each statement.
	Statement
	Input Tray
	Cabinet Trays
	Output Tray

	
	
	A
	B
	

	INPUT A
	3
	3
	
	

	INPUT B
	5
	3
	5
	

	A ( A + B
	
	8
	5
	

	B ( A - B
	
	8
	3
	

	A ( A - B
	
	5
	3
	

	OUTPUT A
	
	5
	3
	5

	OUTPUT B
	
	5
	3
	3


(**)

Q8. Suppose Tray A stores a card with value 3 and Tray B stores a card with value 5. Write down the program statements to swap the contents of Trays A and B. 

	C ( A

A ( B

B ( C



(**)

Q9. Design a program to find the area of a triangle.

(a) What should be input?

	Base length and height


(b) What should be output?

	Area of the triangle


(c) How to process the data?

	Area = base * height / 2


(d) Write down the program below.

	Statement
	Remark

	Input B

Input H

A ( B * H

A ( A / 2
	Input the base length, B

Input the height, H





Alternatively,

	 Statement
	Remark

	INPUT B
INPUT H
A ( (B * H) / 2
	Input the base length, B

Input the height, H




(**)

Q10. Design a program to find the area of a trapezium.

(a) What should be input?

	Upper base, lower base and height


(b) What should be output?

	Area of the trapezium


(c) How to process the data?

	Area = (upper base + lower base) * height / 2


(d) Write down the program below.

	Statement
	Remark

	INPUT B
INPUT C
INPUT H
A ( B + C

A ( A * H

A ( A / 2
	Input the upper base, B

Input the lower base, C

Input the height, H





Alternatively,

	 Statement
	Remark

	INPUT B
INPUT C
INPUT H
A ( (B + C) * H / 2
	Input the upper base, B

Input the lower base, C

Input the height, H




(**)

Q11. Rewrite each of the following ‘invalid’ assignment statements in (a) to (d) into a valid statement by using the operators: +, -, *, /, ^ and brackets () only.

Note:

1. The order of precedence of the operators.
	Order of precedence
	Operator
	Remark

	1
	^
	Power

	2
	*, /
	Multiplication and division

	3
	+, -
	Addition and subtraction


2. The expression within the parentheses ( ) are to be evaluated first.
(a) 
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	A ( (B + C)/(B – C)


(b) 
[image: image37.wmf]1

3

)

1

(

3

-

+

=

A

A

B


	B ( 3*(A + 1)/(3*A – 1)


(c) 
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	C ( A – 2/(1 + B)


(d) 
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	D ( 1 – 2/(A + 1/B)


(***)

Q12. Consider the following program:

	Statement

	INPUT X
[image: image41.png]Calculator




Y ( 3 * X

Y ( Y + 2

Y ( Y * X    block P

Y ( Y + 1

Y ( Y * X

OUTPUT Y


(a) If the input value is 2, what will be the output of the program.
	34


(b) Rewrite the statements in block P above into a single statement.
	Y ( 3 * X ^ 3 + 2 * X ^ 2 + 1 * X 
	


1
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