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SADIQ PUBLIC SCHOOL  
Do the right, fear no man 

 

Class: H2     Homework Worksheet 

Saturday, 10th February 2024 

Subject: Physics 

Solve the Q2 of paper 5 

2 A student is investigating a non-inverting operational amplifier (op-amp) circuit. 

The circuit is set up as shown in Fig. 2.1. 

 

Fig. 2.1 

The op-amp is connected to a +18 V and –18 V power supply. 

E is the e.m.f. of the cell, which has a value of 1.6 ± 0.1 V. 

An experiment is carried out to investigate how the reading V on the voltmeter varies with resistance R. 

It is suggested that V and R are related by the equation 

 

where F is the resistance of the fixed resistor in the circuit. 

(a) A graph is plotted of 
 

 
 on the y-axis against 

 

 
 on the x-axis. Express the gradient in terms of F. 

 

 

 

gradient = ..................................................[1] 

(b) Values of R and V are given in Fig. 2.2. 
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Fig. 2.2 

 

Calculate and record values of 
 

 
 / 10–3 Ω–1 and 

 

 
 in Fig. 2.2. Include the absolute uncertainties in 

 

 
.      [3] 

(c) (i) Plot a graph of 
 

 
 against 

 

 
 / 10–3 Ω–1 Include error bars for 

 

 
.          [2] 

(ii) Draw the straight line of best fit and a worst acceptable straight line on your graph. 

Both lines should be clearly labelled.              [2] 

(iii) Determine the gradient of the line of best fit. Include the uncertainty in your answer. 

 

 

 

 

gradient = ..................................................[2] 
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(d) Using your answer in (c)(iii), determine the value of F. Include the absolute uncertainty in your value 

and an appropriate unit. 

 

 

 

 

F = ............................................................[2] 
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(e) For one measurement, R has a value of 120 Ω ± 5%. 

(i) Determine the value of 
 

 
. using the relationship given and your answer in (d). Include the absolute 

uncertainty in your answer. 

 

 

 

 

 

 

 

 
= ...........................................................[2] 

(ii) Determine the expected voltmeter reading. 

 

 

voltmeter reading = ............................... V [1] 
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Subject: Chemistry 
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Subject: Biology 
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Subject: Mathematics 
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Subject: Computer 

Lesson: This lesson aims to revise the topic ‚Low Level Paradigms‛, through past paper solving practise. 

Inquiry 

What is do you know about assembly language? Which type of programming paradigm is used in 

Assembly Language code? Name some assembly language instructions you have used in your AS 

computer science course. 

Information 

Low-level programming refers to the development of software at a level close to the hardware and the 

architecture of the computer system. It involves working with instructions and representations that are 

closely tied to the hardware components. Low-level programming paradigms provide a high degree of 

control over the system's resources, but they often require a deep understanding of the hardware 

architecture. There are two primary types of low-level programming paradigms: 

1). Machine Code and Assembly Language Programming: 

Machine Code: Machine code consists of binary instructions that are directly executed by the computer's 

central processing unit (CPU). Each instruction corresponds to a specific operation at the hardware level. 

Assembly Language: Assembly language is a human-readable, symbolic representation of machine code. It 

uses mnemonics to represent operations and addresses, making it easier for programmers to understand 

and write code. Assembly language is specific to a particular CPU architecture. 

2). Embedded Systems Programming: 

Embedded systems involve programming software for specialized computing devices, such as 

microcontrollers or custom hardware. In this paradigm, programmers often work with low-level 

languages, including Assembly, C, or a combination of both, to optimize code for the constrained resources 

of the embedded system. 

Synthesising/Absorbing the information 

 Revise your book contents pages 123 - 131 

 Watch youtube video: https://youtu.be/wbZUKfM1fcA   

 Add on important aspect discussed into your revision notes. 

 

Practising 

Attempt the following questions based on ‚Low Level Paradigm‛. 

Q. 1.  

(a) The numerical difference between the ASCII code of an upper case letter and the ASCII code 

of its lower case equivalent is 32 denary (3210). 

For example, 'F' has ASCII code 70 and 'f' has ASCII code 102. 

https://youtu.be/wbZUKfM1fcA
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The bit patterns differ only at bit number 5. This bit is 1 if the letter is lower case and 0 if the letter is upper 

case. 

 

(i) A program needs a mask to ensure that a letter is in upper case. 

Write the binary pattern of the mask in the space provided in the table below. 

 

 
 

Give the bit-wise operation that needs to be performed using the mask and the ASCII code. [2] 

 

…………………............................................................................................................................................... 

 

(ii) A program needs a mask to ensure that a letter is in lower case. 

Write the binary pattern of the mask in the space provided in the table below. 

 

 
 

Give the bit-wise operation that needs to be performed using the mask and the ASCII code. 

 

...................................................................................................................................................................[2] 

 

The following table shows part of the instruction set for a processor which has one general 

*purpose register, the Accumulator (ACC), and an index register (IX). 
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A programmer is writing a program that will output the first character of a string in upper case and 

the remaining characters of the string in lower case. 

The program will use locations from address WORD onwards to store the characters in the string. 

The location with address LENGTH stores the number of characters that make up the string. 

 

The programmer has started to write the program in the following table. The comment column 

contains descriptions for the missing program instructions. 

(b) Complete the program using op codes from the given instruction set. 
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Q. 2.  

The following table shows part of the instruction set for a processor which has one general purpose 

register, the Accumulator (ACC), and an index register (IX). 

 

 
 

A programmer is writing a program that outputs a string, first in its original order and then in reverse 

order. 

The program will use locations starting at address NAME to store the characters in the string. The location 

with address MAX stores the number of characters that make up the string. 

The programmer has started to write the program in the table opposite. The Comment column contains 

descriptions for the missing program instructions. 
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Complete the program using op codes from the given instruction set.   [15] 
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Q. 3.  

The following table shows part of the instruction set for a processor which has one general purpose 

register, the Accumulator (ACC), and an Index Register (IX). 

 

 

 
 

(a) A programmer writes a program that: 

• reads two characters input from the keyboard (you may assume they will be capital 

letters in ascending alphabetical sequence) 

• outputs the alphabetical sequence of characters from the first to the second character. 

For example, if the characters ‘B’ and ‘F’ are input, the output is: 

 

BCDEF 
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The programmer has started to write the program in the following table. The Comment column 

contains descriptions for the missing program instructions, labels and data. 

Complete the following program. Use op codes from the given instruction set.   [9] 

 

 
 

(b) The programmer now starts to write a program that: 

• converts a positive integer, stored at address NUMBER1, into its negative equivalent in 

two’s complement form 

• stores the result at address NUMBER2 

Complete the following program. Use op codes from the given instruction set.  [6] 

Show the value stored in NUMBER2. 
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Q. 4.  

The following table shows part of the instruction set for a processor which has one general purpose 

register, the Accumulator (ACC), and an Index Register (IX). 

 

 
 

(a) A programmer writes a program that: 

• reads a character from the keyboard (assume it will be a capital letter) 

• outputs the alphabetical sequence of characters from ‘A’ to the character input. For 

example, if the character ‘G’ is input, the output is: 

ABCDEFG 

The programmer has started to write the program in the table on the following page. The 

Comment column contains descriptions for the missing instructions, labels and data. 
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Complete the following program. Use op codes from the given instruction set.   [8] 

 

 
 

(b) The programmer now starts to write a program that: 

• tests whether an 8-bit two’s complement integer stored at address NUMBER is positive or negative 

• outputs 'P' for a positive integer and 'N' for a negative integer. 

Complete the following program. Use op codes from the given instruction set. 

Show the required value of MASK in binary.       [7] 
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Q. 5. 

The following table shows part of the instruction set for a processor. The processor has one 

general purpose register, the Accumulator (ACC), and an Index Register (IX). 
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(a) Six letters are stored, starting at the location labelled LETTERS. A program is needed to 

perform a linear search on LETTERS to find the letter 'x'. The program counts the number of 

times 'x' appears in LETTERS. 

The following is the pseudocode for the program. 

 

FOR COUNT 0 TO 5 

    IF LETTERS[COUNT] = LETTERTOFIND 

    THEN 

FOUND FOUND + 1 

    ENDIF 

ENDFOR 

Write this program. Use the op codes from the given instruction set.   [10] 
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(b) Six values are stored, starting at the location VALUES. A program is needed to divide each of 

the values by 8 and store them back in their original location. 

Write this program. Use the op codes from the instruction set on the next page.  [10] 
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Q. 6. 

The following table shows part of the instruction set for a processor. The processor has one 

general purpose register, the Accumulator (ACC), and an Index Register (IX). 
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(a) A program stores a letter. The user is allowed nine attempts to guess the stored letter. The 

program outputs ‚?‛ and the user guesses a letter. If the user guesses the letter, the program 

outputs ‚*‛. 

The following is pseudocode for this program. 

REPEAT 

OUTPUT '?' 

INPUT GUESS 

IF GUESS = LETTERTOGUESS  THEN 

OUTPUT '*' 

BREAK 

ELSE  

ATTEMPTS ATTEMPTS + 1 

ENDIF 

UNTIL ATTEMPTS = 9 
Write this program. Use the op codes from the instruction set provided.   [11] 
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(b) Five numbers are stored, starting in the location labelled NUMBERS. A program is needed to 

multiply each of the numbers by 4 and store them back in their original location. 

Write this program. Use the op codes from the instruction set on the next page.  [10] 
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Q. 7. 

A train cannot move if any of the eight automatic train doors are open. The train door monitoring 

system, set out below, checks that all the doors are closed before the train can move. 

• If a monitoring system detects that a door is open, it sets a specific bit in address 500 to 1. 

 

• If the bit for door one is equal to 1, the binary value for hexadecimal FF is sent to address 

501. The contents of address 501 are changed to make door 1’s light flash when the door is open. 

 

• If the bit for door two is equal to 1, the binary value for hexadecimal FF is sent to address 

502. The contents of address 502 are changed to make door 2’s light flash when the door is open. 

This is repeated for each door from 3 to 8. 

 

• Each door sets its bit in address 500 to zero when the door closes, and the contents of the 

corresponding door address are set to zero. 

 

• The train manager can identify which door is open from the flashing light. 

The current contents of address 500 are: 

 

(a) Complete the following table by writing the values stored in addresses 503 to 508. Use the 

contents of address 500 shown above. Note that addresses 501 and 502 are complete.  [2] 
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(b) The following table shows assembly language instructions for the processor controlling the 

train door monitoring system that has one general purpose register, the Accumulator (ACC). 

 

After rechecking the doors, address 500 now contains 10101010. 

(i) Complete the table by writing the values of the Accumulator (ACC) and the contents of address 501 as 

these instructions are executed once to check door 1.       

 [4] 
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(ii) Write the assembly language instructions to check door 2.     [4] 

 

 

(c) Explain how the check door routines show a flashing light or no light.     [2] 

 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

..................................................................................................................................................................................... 

Q. 8. 

A company has a number of lorries that deliver items around the country. The items in each lorry 

are its load. Each lorry has a monitoring system that provides information to the driver about the 

state of the load and other data from each trip. 

• Data is stored in three memory locations with addresses 801 to 803. 

• Location 801 contains the distance travelled in kilometres for the current trip, stored as a binary integer. 

• Location 802 contains the quantity of fuel used in litres for the current trip, stored as a 

fixed-point binary number with six places before the binary point and two places after the 

binary point. 

• The four most significant bits of location 803 are flags used to identify problems with the load, 

for example it is too heavy. A flag is set to 1 if there is a problem, or 0 if not. 

The problems are: 

• Bit 7 – load too heavy 

• Bit 6 – load too high 
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• Bit 5 – load unstable 

• Bit 4 – load not secured (risk of the load falling off) 

• Bits 0 to 3 are not used 

(a) The current contents of addresses 801 to 803 are: 

 

State the information that the current contents of addresses 801 to 803 will provide to the driver.  [3] 

 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

..................................................................................................................................................................................... 

 

(b) A lorry has a load that is too heavy and is not secured. It has travelled 120 kilometres and 

used 35.25 litres of fuel. 

Complete the contents of the addresses to record this information.     [3] 

 

(c) The following table shows the instructions for the lorry load monitoring system in assembly 

language. There is one general purpose register, the Accumulator (ACC). 
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(i) Write assembly language instructions to set the contents of addresses 801 and 802 to 

zero, and set all four most significant bits of the contents of address 803 to one. 

Use the instruction set from Table          [3] 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

..................................................................................................................................................................................... 

 

(ii) A program written in assembly language, continuously checks the flags. If a flag is set, 

the program jumps to the error-handling routine at the specified label. For example, if 

the load is too heavy, the program jumps to the error-handling routine with the label 

TOOHEAVY. The error-handling routine instructions have not been provided. 

A programmer has written most of the instructions for the program in the following table. 

There are four missing operands. 

Complete the assembly language program by writing the four missing operands.  [4] 
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Q. 9. 

A car monitoring system provides information to the driver about the car’s performance and alerts 

the driver to possible problems. 

• Data about the car’s performance is stored in three memory locations with addresses 601 to 603. 

• Location 601 contains the distance travelled in kilometres for the current trip as a binary integer. 

• Location 602 contains the quantity of fuel used in litres for the current trip, as a fixed-point 

binary number with 5 places before the binary point and three places after the binary point. 

• The four least significant bits of location 603 are flags used to identify problems with the car, 

for example, the fuel is low. A flag is set to 1 if there is a problem, or 0 if not. These problems are: 

• Bit 0 - high engine temperature 

• Bit 1 - low oil pressure 

• Bit 2 - low battery 

• Bit 3 - low fuel 

• Bits 4 to 7 are not used 

(a) The current contents of addresses 601 to 603 are: 

 

State the information that the current contents of addresses 601 to 603 will provide to the driver. 

 

...................................................................................................................................................................................... 

 

....................................................................................................................................................................................... 

 

................................................................................................................................................... ……………………[3] 

(b) A car has low oil pressure and low fuel. It has travelled 80 kilometres and used 7.25 litres of fuel. 

Complete the contents of the addresses to record this information.     [3] 
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(c) The following table shows the assembly language instructions for the car performance 

monitoring system. There is one general purpose register, the Accumulator (ACC). 

 

(i) Write assembly language instructions to set the contents of addresses 601 and 602 to 

zero, and set all four least significant bits of the contents of address 603 to one. 

Use the instruction set from Table           [3] 

 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

.................................................................................................................................................................................... 

..................................................................................................................................................................................... 

 (ii) A program continuously checks the flags. If a flag is set, the program moves to the error-handling 

routine at the specified label. For example, if the engine temperature is high, the program jumps to the label 

for the error-handling routine HIGHTEMP. The error-handling routine instructions have not been 

provided. 

A programmer has written most of the instructions for the program in the following table. There are four 

missing operands. 
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Complete the assembly language program by writing the four missing operands. 
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Q. 10. 

The table shows assembly language instructions for a processor that has one general purpose 

register, the Accumulator (ACC). 

 

(a) The address 500 contains the value 100 and the address 100 contains the value 20. 

State the addressing mode and the contents of ACC after each instruction has been executed. [3] 

 

LDM #500 Addressing mode ............................................................................................... 

 

Contents of ACC .................................................................................................................... 

 

LDD 500 Addressing mode .................................................................................................. 

 

Contents of ACC .................................................................................................................... 

 

LDI 500 Addressing mode ................................................................................................... 

 

Contents of ACC .................................................................................................................... 

 

(b) Use only the given instruction set to write assembly language code to:     [7] 

• use the constant 20 which needs to be stored 

• add this constant to the value stored in the address contained in the variable Y 

• store the result in variable Z. 
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Subject: Business Studies 

Topic: Analysis of published accounts 

Reinforce the concept of ratios analysis through text book and lecture given in class and attempt 

following questions. 

Selecting a company to invest in:  

Q1. Use the internet and newspaper stock exchange prices pages to select two companies that you might be 

interested in investing in. 

 

Q2. Calculate the current P/E ratios, dividend yield and dividend cover ratios. Also try to find out what 

they were one year ago. 

 

Q3. Imagine you have 1000 units of your own currency to spend on buying the shares of one of these 

companies. Calculate how many shares you could buy. 

 

Q4. Monitor carefully what happens to the share price of your chosen company over the next three months. 

Recalculate the three ratios above when more up-to-date data is available. 

 

Q5. Was your investment in the shares of your company a good one? Explain your answer. 
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Subject: Accounting 
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Subject: Economics 
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Subject: Law 

Answer essay question no 1 and 2 of May/June 2024 paper 32 


