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SECTION A

Before we get started

Our driver is the binary equivalence in respect to the plant status i.e Chemical Rate =10m3/s is
equivalent to a high or 1 Also remember the following rules of the Cyberwave

Rule #1 –Logical Operators
OR==(+)

AND==(*)

Rule#2-Assosiativity(Ass)

When the question says something like A OR
B OR C imagine as if its something like A + B
+C which can be further simplified to
(A+B)+C WHICH IS EQUIVALENT TO
A+(B+C)
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Solution 1a-Logic Circuits
Lets first start by writing a logical expression

W=1 IF C=0 OR (T=0 AND X=1) OR (C=1 AND T=0)

NB: RED is for the main gates and BLUE is for inner gates

REMEMBER OR/+ is associative so brackets can be placed anywhere

CASE1- Using (C=0 OR (T=0 AND X=1)) OR (C=1 AND T=0)

C

T W

X

C T X C' T' T'.X C'+(F) T'.C (G)+(H
)

0 0 0 1 1 0 1 0 1
0 0 1 1 1 1 1 0 1
0 1 0 1 0 0 1 0 1
0 1 1 1 0 0 1 0 1
1 0 0 0 1 0 0 1 1
1 0 1 0 1 1 1 1 1
1 1 0 0 0 0 0 0 0
1 1 1 0 0 0 0 0 0
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Whether you say XTC or CTX , the answer we expect to see is 2 0s with correct inputs nomatter the
position

CASE2- Using C=0 OR ( (T=0 AND X=1) OR (C=1 AND T=0) )

C

W

T

X

C T X C' T' T'.X (H)+(F
)

T'.C (G)+C'

0 0 0 1 1 0 0 0 1
0 0 1 1 1 1 1 0 1
0 1 0 1 0 0 0 0 1
0 1 1 1 0 0 0 0 1
1 0 0 0 1 0 1 1 1
1 0 1 0 1 1 1 1 1
1 1 0 0 0 0 0 0 0
1 1 1 0 0 0 0 0 0
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b)Solution 1b –Von Neuman Architecture

Address bus Data bus

Solution 2a- Logic Expressions
See question 1 for more info on logic gates secrets

BOMDAS Multiplication wins over addition

input processor output

memory

Lets clear some confusion

When given both + and . use BOMDAS to
determine which to prioririze
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i)

A

B

C

Solution2a(ii)
food for thought(De’morgans theorem)

̅
A.B =

̅
A +

̅
B

Hence from our question here,
⃑

(P+Q).(P+R) =
⃑

(P+Q) +
⃑

(P+R)

P

Q output

R

Solution2b-Interrupt Service Handling

Start
1. Interrupt occurs: An external event or internal condition triggers an interrupt signal.
2. Check interrupt enable flag :if the interrupt flag for the specific source is enabled, proceed to step 3.
Otherwise, ignore the interrupt and continue normal program execution.
3. Acknowledge interrupt: Send an acknowledgement signal to the interrupt source to indicate the interrupt
is being handled.
4. Save program state: The CPU saves the current Program Counter (PC) and other relevant registers (e.g.,
status register, stack pointer) onto the interrupt stack. This creates a snapshot of the program's state before
the interrupt.
5. Disable further interrupts :To prevent nested interrupts, further interrupts are typically disabled while the
current interrupt is being handled.
6. Determine interrupt source: Identify the specific device or event that triggered the interrupt using an
interrupt vector table or other mechanism.
7. Execute interrupt service routine (ISR):Jump to the pre-defined code specific to the interrupt source (ISR).
This code handles the specific task associated with the interrupt, such as reading data from an I/O device or
handling an error condition.
8. Clear interrupt flag: Reset the interrupt flag for the specific source to indicate that the interrupt has been
serviced.
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9. Restore program state: The CPU restores the saved program state (PC, registers) from the interrupt stack,
effectively returning to the point where the program was interrupted.
10. Re-enable interrupts: If previously disabled, re-enable further interrupts to allow them to be received
again.
End

HOMEWORK: USING THE INSTRUCTIONS I HAVEWRITTEN ABOVE, DRAW THE RELEVANT
FLOWCHART/DIAGRAM

Solution 2c-Pipelining

STAGE Time INTERVAL
Fetch instruction 1 2 3 4 5 6 7 8 9
Decode instruction J K L
Execute instruction J K L
Access operant in memory J K L

Write result to register J K L
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SECTION B

Solution 3a-Fibonacci Sequence

Case 1-Using Python(Simple and cool)
fib_seq=[0,1]
for i in range(2,150):
    fib_seq.append(fib_seq[i-1]+fib_seq[i-2])
print(fib_seq)
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Case2-Using Vb.net

Module Module1

Sub Main()
Dim nums(149) As Double
nums(0) = 0
nums(1) = 1
For i = 2 To 149

nums(i) = (nums(i - 1) + nums(i - 2))
Next
For Each c In nums

Console.Write(c & " ")
Next
Console.ReadLine()

End Sub

End Module
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Food for thought???

Do you now understand why l always encourage you to learn python????? Its less verbose.

Homework: Research why we were able to represent integers in python and why not in VB.net

Solution 3b-Recursion
Case

Module Module1
Function fib(n As Integer)

If n <= 1 Then
Return n

Else
Return fib(n - 1) + fib(n - 2)

End If
End Function
Sub Main()

For i = 0 To 149
Console.Write(fib(i) & " ")

Next
Console.ReadLine()

End Sub
End Module
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Solution 3c[i]-File handling
Just follow the instructions

Solution 3c[ii]-The code
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Imports System.IO
Imports System.Console
Module Module1

Sub Main()
Dim input_path, input_file, Output_file, centre_num, cand_num, name_surn, date_time As String
WriteLine("Enter centre num")
centre_num = ReadLine()
WriteLine("Enter candidate num")
cand_num = ReadLine()
date_time = DateString
Console.WriteLine("Enter name")
name_surn = ReadLine()
input_path = "C:\Users\Rak\Desktop\input.txt"
Output_file = "C:\Users\Rak\Desktop\output.txt"
Dim content As String = File.ReadAllText(input_path)
content = content.Replace("<Line1>", "This is my source file")
content = content.Replace("<Line2>", "Number 1 is: ")
content = content.Replace("<Line3>", "Number 2 is: ")
content = content.Replace("<Line4>", "My name is : ")
content = content.Replace("<centre number>", centre_num)
content = content.Replace("<candidate number>", cand_num)
content = content.Replace("<Name,Surname>", name_surn)
content = content.Replace("<Date/time stamp>", date_time)
File.WriteAllText(Output_file, content)
WriteLine("File updated successfully")
Console.ReadLine()

End Sub
End Module



N2023 P2 MARKING SCHEME BY THE CYBERWAVE

15 | P a g e P R O V E R B S 1 6 : 3

Console file output

Output file

Please note l have removed the fact that the font should be consolas because some of you will hate
me!!!!!
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Solution 3d-Arrays and the Chr Function

Module Module1
Sub Main()

Dim alphabet(19) As Char
For i = 0 To 19

alphabet(i) = Chr(65 + i)
Next
For Each i In alphabet

Console.WriteLine(i) The goal is to initialize only
Next
Console.ReadLine()

End Sub
End Module

Solution 3e-2D Arrays

Module Module1
    Sub Main()
        Dim array(19, 19) As Char
        For i = 0 To 19
            For j = 0 To 19
                array(i, j) = Chr(65) & Chr(97)
            Next j
        Next i
        For j = 0 To 19
            Console.WriteLine(array(i, j))
        Next j
        Console.WriteLine("")
        Console.ReadLine()
    End Sub
End Module
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Solution 3f-Vb Functions

Module Module1
Function multiply(num1 As Integer, num2 As Integer 'Function Desciption, the count will be iteratively

incremented until the loop structure is complete @cyberwave2024
Dim count As Integer = 0
For i = 1 To num2

count += num1
Next
Return count

End Function
Sub Main()

Console.WriteLine(multiply(10, 3))
Console.ReadLine()

End Sub
End Module
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Solution 4a-functions
Module Module1

Sub Main()
For i = 33 To 47

Console.Write(Chr(i))
Next
Console.Read()

End Sub
'kkkkk ZIMSEC is not serious

End Module

Solution 4B
Module Module1

Sub Main()
Console.WriteLine("Enter your decimal val")
Dim dec_num As Integer = Console.ReadLine

Dim binary_string As String

Do
binary_string = (dec_num Mod 2).ToString & binary_string
dec_num \= 2

Loop While dec_num > 0
Console.WriteLine(binary_string)
Console.Read()

End Sub
End Module
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Solution 4C
Module Module1

Sub Main()
Dim nums(9) As Integer
Dim count As Integer = 0
Dim avg As Double

For j = 0 To 9
Console.WriteLine("Enter num {0}", j)
nums(j) = Console.ReadLine

Next

For Each num In nums
count += num

Next
avg = count / 10
Array.Sort(nums)
Dim large As Integer = nums(UBound(nums))
Dim small As Integer = nums(LBound(nums))
Console.WriteLine("Heaviest is : {0} and Lightest is : {1} average of all 10 is : {2}", large, small, avg)

Console.Read()
End Sub

End Module
---------------------- 0r look how l used the inbuilt functions here ---------------------------

Module Module1
Sub Main()

Dim nums(9) As Integer
Dim count As Integer = 0
For j = 0 To 9

Console.WriteLine("Enter num {0}", j)
nums(j) = Console.ReadLine

Next

For Each num In nums
count += num

Next
Array.Sort(nums)

Console.WriteLine("Heaviest is : {0} and Lightest is : {1} average of all 10 is : {2}", nums.Max, nums.Min,
nums.Average)

Console.Read()
End Sub

End Module

nums.Max, nums.Min, nums.Average
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Solution 4D

Case1-Python

def factorize(num):
    factors=[]
    for i in range(1,num+1):
        if num % i==0:
            factors.append(i)
    return factors

num=int(input("Enter number: "))
ls=factorize(num)
print(f"The list of factors is {ls}")
sum_fact=sum(ls)

if sum_fact==2*num:
    print("Perfect")
elif sum_fact > 2*num:
    print("abundant")
else:
    print("Deficient")
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Case2-Vb.Net

Module Module1

Sub Main()
Console.WriteLine("Enter num")
Dim num As Integer = Console.ReadLine
'i intend to store the factors in an array of at least [num] slots
Dim factors(num + 1) As Integer
factors(num) = num
For i = 1 To num + 2

If num Mod i = 0 Then
factors(i) = i

End If
i += 1

Next
For Each v In factors

Console.WriteLine(v)
Next
Console.WriteLine("Sum of the factors is: " & factors.Sum)
Dim sum_of_fact As Integer = factors.Sum
If sum_of_fact = 2 * num Then

Console.WriteLine("Perfect")
ElseIf sum_of_fact > 2 * num Then

Console.WriteLine("abundant")
Else

Console.WriteLine("Deficient")
End If
Console.ReadLine()

End Sub

End Module



N2023 P2 MARKING SCHEME BY THE CYBERWAVE

24 | P a g e P R O V E R B S 1 6 : 3

Solution 4E

1. START

2. Enter Employee Number

3. Read the Employee Number

4. IF Employee_numer length < 8 Then:

Display(“EN less than 8”)

5. Else IF Employee_number >8 Then:

Display(“EN greater than 8”)

6. Else Display(“accepted”)

7. END



N2023 P2 MARKING SCHEME BY THE CYBERWAVE

25 | P a g e P R O V E R B S 1 6 : 3

Solution 4E[ii]

Module Module1
Sub Main()

Dim id_num As String
Console.WriteLine("Enter your employee number")
id_num = Console.ReadLine
If Len(id_num) < 8 Then

Console.WriteLine("characters are less than required")
ElseIf Len(id_num) > 8 Then

Console.WriteLine("characters are more than required")
Else

Console.WriteLine("personel number is valid")
End If
Console.Read()

End Sub
End Module

HOMEWORK:WHY DID CYBERWAVE MAKE ID_NUM A STRING???
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Solution 4F

1. Line 1 and 4 are the same, the variables should be unique i.e input test_num

2. Line 2, separate the lines to initialise

3. Line 5, num=pos, pos=num

4. Line 6, num=neg, neg=num

ii)

1. input test_num

2. neg=test_num

3. pos=test_num

4. For x= 0 to 100

5. Input number

6. If number>pos then pos=number

7. If number<neg then neg=number

8. X=x+1

9. Next x

10. Output pos

11. Output neg
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SECTION C

Solution 5A-SQL

Food for thought…

1. A table is in 1NF if and only if an attribute (column) of a table do not hold multiple values i.e it should have only
atomic values.

2. The table in 1NF will lead to too much duplication of data, therefore a table will be in second normal form (2NF)
if and only if it is in 1NF and every non-key attribute is fully dependent on the primary key i.e. there are no
partial dependencies.

Step1-1NF(No multiple values Atomicity)

Member ID Title Full Name Address Movie Rented Category
1 Mrs Jane Moyo 902 Mutare Pirates Action
1 Mrs Jane Moyo 902 Mutare Titans Action
2 Mr Robert Dube 54 Gweru Forgotten Educational
2 Mr Robert Dube 54 Gweru Daddy Comedy
3 Mrs Anesu Ncube 100 Airport Titans Action

Its supposed to be
Educational, Comedy
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Step2-2NF(No partial Dependancy-(Reduce Duplication))

Rentals

Member ID Movie ID
1 1
1 2
2 3
2 4
3 2

Table2-Members Table

Member 1D Title Full Name Address
1 Mrs Jane Moyo 902 Mutare
2 Mr Robert Dube 54 Gweru
3 Mrs Anesu Ncube 100 Airport

Table2-Movies Table

Movie ID Movie Rented Category
1 Pirates Action
2 Titans Action
3 Forgotten Educational
4 Daddy Comedy

Please note that there are several ways to answer this question, ZIMSEC will only check to see if
your final result follows the policy of database normalization. See ACID concept
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Solution 5B

Just copy the table on Microsoft Access

Primary key-Student-ID

Sport Table
Student-ID F Name Surname Sport Venue

4241 Sibo Nare cricket Harare
4741 Takunda Mafu soccer Harare
4858 Farai Muganu volley Kwekwe
4740 Sean Gutsa volley Mutare
4848 Layla Tanguni cricket Kwekwe
4742 Sindiso Moyo cricket Mutare
4444 Thubani Malahleka soccer Mutare

SELECT * FROM Table1

WHERE Sport="cricket"
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DELETE * FROM Table1

WHERE FName = "Farai" AND Surname="Muganu"

INSERT INTO Sport_Table

([Student-ID], FName, Surname, Sport, Venue)

VALUES ('4748', 'Kenneth', 'Shawa', 'soccer', 'Gweru')
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Solution 6

1. A student can have many photos [one to many]

2. A student can have many text posts [one to many]

3. A photo belongs to one student [many to one]

4. A text post belongs to one student [many to one]

Solution 6[ii]

n

n

Student Photo

Post

Student_ID Photo_ID

Post_ID
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Solution 6B

CREATE TABLE Student_table(

Student_ID VARCHAR(25),

First_Name VARCHAR(25),

Surname VARCHAR(25),

Date_of_Birth Date

);

Please this table is not complete, use the knowledge l gave you on SQL to insert the records into the
table

ALTER TABLE student

ADD country VARCHAR(255);

SELECT * FROM student

WHERE date_of_birth<”1990-01-01”;



N2023 P2 MARKING SCHEME BY THE CYBERWAVE

34 | P a g e P R O V E R B S 1 6 : 3

SELECT * FROM student

ORDER BY surname DESC;

See CYBERSPACE 2023 sneak peek paper1 for detailed explanation
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1. External level (view)

 Users’ view of the database.

 It refers to different views of the data seen by each user of the database.

 Each user of a database has his/her own views of the database, e.g. general database
users

 see and describe the database differently as done by the managers because they
have different views of the same database.

 Describes that part of database that is relevant to a particular user Thus other users
cannot view some data that the managers can views

2. Conceptual (logical) Level (view)

 It is seen as an integration of all user views of the data

 This is an abstract representation of the whole database.
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 Describes what data is stored in database and relationships among the data

 Describes the data as seen by the application that is making use of the DBMS

 Involves identification of entity types, unique identifiers,

 Logical level describes what data are stored in the database

 Describes what relationships exist among those data.

 Logical level describes the entire database in terms of a small number of simple
structures

 .Database administrator uses the logical level of abstraction

3. Internal level (view)

 Physical representation of the database on the computer

 Describes how the data is stored in the database

 It refers to the structure used for storage of data.

 Also called the physical level

 It encompasses the logical arrangements of the data for storage.

 Describes how data will be stored on the physical media

 The physical level describes complex low-level data structures in detail
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Hope you Enjoyed Physically ------------------------------------------------------------------------------------------

Philippians 4:6-7 "Do not be anxious about anything, but in every situation, by prayer and petition, with
thanksgiving, present your requests to God. And the peace of God, which transcends all understanding, will
guard your hearts and your minds in Christ Jesus. ----------------------0716057680 LIONEL CYBERWAVE

ONLINE CLASSES ARE ALWAYS OPEN, REACH OUT TO US ON

ccyberwavee@gmail.com

tinashechenyika8@gmail.com

0716057680

-----GOD BLESS YOU ENGINEER-----

YOUTUBE CHANNEL: ZIMSEC COMPUTER SCIENCE TUTORIALS
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