	
	
	



Analysing and Solving Problems (ACCA4019)

Week 9

Practice Questions and Answers:

Question 1
You have been asked to create a computer program that will prompt user for two numbers and perform multiplication operation on those. The out will display the result. For the above scenario do the following: 
a. Create IPO chart
b. Create Variables using Camel Case format
c. Write a pseudocode and show program output
d. Create a trace table for the variables
e. Design a flowchart for the pseudocode (will do that in Week 10)

Answer
a. IPO Chart – Basic Format
	Input
	Process(es)
	Output

	Number 1
Number 2
	Multiply number 1 by number 2
	Multiplication result



b. IPO Chart – Variable Format (Camel Case)
	Input
	Process(es)
	Output

	firstNumber secondNumber
	result = firstNumber × secondNumber
	result





c. Pseudocode and Program Output
START

1. DISPLAY "Enter the first number:"
2. INPUT firstNumber

3. DISPLAY "Enter the second number:"
4. INPUT secondNumber

5. SET result = firstNumber * secondNumber

6. DISPLAY "The result of multiplication is:"
7. DISPLAY result

END

Sample Output:
Enter the first number:
7 [Enter]

Enter the second number:
6 [Enter]

The result of multiplication is:
42








d. Trace Table
START

8. DISPLAY "Enter the first number:"
9. INPUT firstNumber

10. DISPLAY "Enter the second number:"
11. INPUT secondNumber

12. SET result = firstNumber * secondNumber

13. DISPLAY "The result of multiplication is:"
14. DISPLAY result

END

	Step
	firstNumber
	secondNumber
	result

	1
	
	
	

	2
	7
	
	

	3
	7
	
	

	4
	7
	6
	

	5
	7
	6
	42

	6
	7
	6
	42

	7
	7
	6
	42



Question 2
The customer asked a programmer to develop a computer program that will prompt customer to enter prices of the two items purchased. Calculate the total bill. A discount will be applied on the total bill as “buy one get one free”. Display the total bill, the amount of discount and the new total bill after the discount. (Hint: the discount will be lowest item price). For the above scenario do the following: 
a. Create IPO chart
b. Create Variables using Camel Case format
c. Write a pseudocode and show program output
d. Create a trace table for the variables
e. Design a flowchart for the pseudocode (will do that in Week 10)

Answer
a. IPO Chart – Basic Format
	Input
	Process(es)
	Output

	Price of item 1
Price of item 2
	Calculate total bill
Calculate discount 
Calculate final total bill after discount
	Total bill
Discount
Final bill after discount



b. IPO Chart – Variable Format (Camel Case)
	Input
	Process(es)
	Output

	itemOnePrice
itemTwoPrice
	totalBill = itemOnePrice + itemTwoPrice
discountAmount = minimum of itemOnePrice and itemTwoPrice
newTotalBill = totalBill - discountAmount
	totalBill
discountAmount
newTotalBill





c. Pseudocode and Program Output
START

1. DISPLAY "Enter price of item one:"
2. INPUT itemOnePrice

3. DISPLAY "Enter price of item two:"
4. INPUT itemTwoPrice

5. SET totalBill = itemOnePrice + itemTwoPrice

6. IF itemOnePrice < itemTwoPrice THEN
7. SET discountAmount = itemOnePrice
ELSE
8. SET discountAmount = itemTwoPrice
ENDIF

9. SET newTotalBill = totalBill - discountAmount

10. DISPLAY "Total bill: "
11. DISPLAY totalBill

12. DISPLAY "Discount applied: "
13. DISPLAY discountAmount

14. DISPLAY "New total after discount: "
15. DISPLAY newTotalBill

END

Sample Output:
Enter price of item one:
18.50 [Enter]

Enter price of item two:
12.00 [Enter]

Total bill:
30.50

Discount applied:
12.00

New total after discount:
18.50

d. Trace Table
	Step
	itemOnePrice
	itemTwoPrice
	totalBill
	discountAmount
	newTotalBill

	1
	
	
	
	
	

	2
	18.50
	
	
	
	

	3
	18.50
	
	
	
	

	4
	18.50
	12.00
	
	
	

	5
	18.50
	12.00
	30.50
	
	

	6
	18.50
	12.00
	30.50
	
	

	7
	18.50
	12.00
	30.50
	
	

	8
	18.50
	12.00
	30.50
	12.00
	

	9
	18.50
	12.00
	30.50
	12.00
	18.50

	10
	18.50
	12.00
	30.50
	12.00
	18.50

	11
	18.50
	12.00
	30.50
	12.00
	18.50

	12
	18.50
	12.00
	30.50
	12.00
	18.50

	13
	18.50
	12.00
	30.50
	12.00
	18.50

	14
	18.50
	12.00
	30.50
	12.00
	18.50

	15
	18.50
	12.00
	30.50
	12.00
	18.50





Question 3
You have been asked to create a computer program which will accept the ages of four boys and calculate their total age and average age. The program must display both the total age and the average age. For the above scenario do the following:
a. Create IPO chart
b. Create Variables using Camel Case format
c. Write a pseudocode and show program output
d. Create a trace table for the variables
e. Design a flowchart for the pseudocode (will do that in Week 10)

Answer
a. IPO Chart – Basic Format
	Input
	Process(es)
	Output

	Age of boy 1
Age of boy 2
Age of boy 3
Age of boy 4
	Calculate total age = sum of all ages
Calculate average age = total age ÷ 4
	Total age
Average age



b. IPO Chart – Variable Format (Camel Case)
	Input
	Process(es)
	Output

	ageBoyOne
ageBoyTwo
ageBoyThree
ageBoyFour
	· totalAge = ageBoyOne + ageBoyTwo + ageBoyThree + ageBoyFour
· averageAge = totalAge / 4
	totalAge
averageAge





c. Pseudocode and Program Output
START

1. DISPLAY "Enter the age of boy one:"
2. INPUT ageBoyOne

3. DISPLAY "Enter the age of boy two:"
4. INPUT ageBoyTwo

5. DISPLAY "Enter the age of boy three:"
6. INPUT ageBoyThree

7. DISPLAY "Enter the age of boy four:"
8. INPUT ageBoyFour

9. SET totalAge = ageBoyOne + ageBoyTwo + ageBoyThree + ageBoyFour
10. SET averageAge = totalAge / 4

11. DISPLAY "The total age is:"
12. DISPLAY totalAge

13. DISPLAY "The average age is:"
14. DISPLAY averageAge

END

Sample Output:
Enter the age of boy one:
10 [Enter]

Enter the age of boy two:
12 [Enter]

Enter the age of boy three:
11 [Enter]

Enter the age of boy four:
9 [Enter]

The total age is:
42

The average age is:
10.5


d. Trace Table
	Step
	ageBoyOne
	ageBoyTwo
	ageBoyThree
	ageBoyFour
	totalAge
	averageAge

	1
	
	
	
	
	
	

	2
	10
	
	
	
	
	

	3
	10
	
	
	
	
	

	4
	10
	12
	
	
	
	

	5
	10
	12
	
	
	
	

	6
	10
	12
	11
	
	
	

	7
	10
	12
	11
	
	
	

	8
	10
	12
	11
	9
	
	

	9
	10
	12
	11
	9
	42
	

	10
	10
	12
	11
	9
	42
	10.5

	11
	10
	12
	11
	9
	42
	10.5

	12
	10
	12
	11
	9
	42
	10.5

	13
	10
	12
	11
	9
	42
	10.5

	14
	10
	12
	11
	9
	42
	10.5





Question 4
Create a computer program that will show the annual interest on the account of a person. The annual interest rate is 2% on the account balance of the account holder. Consider the user has current account balance as £1000. Ask user for the account holder’s name then calculate the annual interest on the account balance. Display both current account balance, annual interest rate, amount of annual interest given to the account holder and the new account balance. For the above scenario do the following:
a. Create IPO chart
b. Create Variables using Camel Case format
c. Write a pseudocode and show program output
d. Create a trace table for the variables
e. Design a flowchart for the pseudocode (will do that in Week 10)

Answer
a. IPO Chart – Basic Format
	Input
	Process(es)
	Output

	Account holder's name
Current Balance
Annual Interest Rate
	Calculate interest = Current balance × interest rate
Calculate new balance = current balance balance + interest amount
	Account holder name
Current balance
Annual interest rate
Annual interest amount
New account balance



b. IPO Chart – Variable Format (Camel Case)
	Input
	Process(es)
	Output

	accountHolderName
AccountBalance = 1000
AnnualInterestRate = 0.02


	· annualInterest = accountBalance × annualInterestRate
· newAccountBalance = accountBalance + annualInterest
	accountHolderName
accountBalance
annualInterestRate
annualInterest
newAccountBalance





c. Pseudocode and Program Output
START

1. SET accountBalance = 1000
2. SET annualInterestRate = 0.02

3. DISPLAY "Enter account holder's name:"
4. INPUT accountHolderName

5. SET annualInterest = accountBalance * annualInterestRate
6. SET newAccountBalance = accountBalance + annualInterest

7. DISPLAY "Account Holder: "
8. DISPLAY accountHolderName

9. DISPLAY "Current Account Balance: £"
10. DISPLAY accountBalance

11. DISPLAY "Annual Interest Rate: "
12. DISPLAY annualInterestRate

13. DISPLAY "Annual Interest: £"
14. DISPLAY annualInterest

15. DISPLAY "New Account Balance: £"
16. DISPLAY newAccountBalance

END



Sample Output:
Enter account holder's name:
John Thompson [Enter]

Account Holder:
John Thompson

Current Account Balance: £
1000

Annual Interest Rate:
0.02

Annual Interest: £
20.0

New Account Balance: £
1020.0


d. Trace Table
	Step
	accountHolderName
	accountBalance
	annualInterestRate
	annualInterest
	newAccountBalance

	1
	
	1000
	
	
	

	2
	
	1000
	0.02
	
	

	3
	
	1000
	0.02
	
	

	4
	John Thompson
	1000
	0.02
	
	

	5
	John Thompson
	1000
	0.02
	20.0
	

	6
	John Thompson
	1000
	0.02
	20.0
	1020.0

	7
	John Thompson
	1000
	0.02
	20.0
	1020.0

	8
	John Thompson
	1000
	0.02
	20.0
	1020.0

	9
	John Thompson
	1000
	0.02
	20.0
	1020.0

	10
	John Thompson
	1000
	0.02
	20.0
	1020.0

	11
	John Thompson
	1000
	0.02
	20.0
	1020.0

	12
	John Thompson
	1000
	0.02
	20.0
	1020.0

	13
	John Thompson
	1000
	0.02
	20.0
	1020.0

	14
	John Thompson
	1000
	0.02
	20.0
	1020.0

	15
	John Thompson
	1000
	0.02
	20.0
	1020.0

	16
	John Thompson
	1000
	0.02
	20.0
	1020.0
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