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MARKING SCHEME

SECTION A
QUESTION ONE COMPULSORY (30 MARKS)
a) Describe five basic operations performed by a computer to convert raw input data into information that is useful to users.						(10 Marks)
· Take Input - The process of entering data and instructions into the computer system.
· Store Data - Saving data and instructions so that they are available for processing as and when required.
· Processing Data - Performing arithmetic, logical operations on data in order to convert them into useful information.
· Output Information - The process of producing useful information or results for the user, such as a printed report or visual display.
· Control the workflow - Direct the manner and sequence in which all of the above operations are performed.
b) Explain three characteristics of primary memory in a computer.		(6 Marks)
· These are semiconductor memories.
· It is known as main memory.
· Usually volatile memory.
· Data is lost in case power is switched off.
· It is working memory of the computer.
· Faster than secondary memories.
· A computer cannot run without primary memory.
c) [bookmark: _GoBack]Compare and contrast data and information.					(4 Marks)
	Data
	Information

	1. Unprocessed (raw) facts or figures.
2. Not arranged.
3. Does not have much meaning to the user.
4. Cannot be used for decision-making.
	1. It is the end-product of data processing
(processed data)
2. Arranged into a meaningful format.
3. More meaningful to the user.
4. Can be used to make decisions.



d) Describe the following input devices:						(4 Marks)
i). Digitizer
· Digitizer is an input device, which converts analogue information into a digital form.
ii). Optical Mark Reader
· OMR is a special type of optical scanner used to recognize the type of mark made by pen or pencil. It is used where one out of a few alternatives is to be selected and marked. It is specially used for checking the answer sheets of examinations having multiple choice questions.
e) Analyze the functions of the operating system with regards to memory management.											(6 Marks)
· Allocates, or assigns, data and instructions to area of memory while they are being processed
· Monitors contents of memory
· Clears items from memory when processor no longer requires them
SECTION B (ANSWER ANY 2 QUESTIONS)
QUESTION TWO (20 MARKS)
a) Define data and distinguish between analogue and digital data.		(4 Marks)
· Data is a collection of raw facts, figures or instructions that do not have much meaning to the user.
· Analogue data is continuous in nature. It must be represented in physical nature in order to be processed by the computer. Analogue data is obtained by measurement. E.g., Pressure, Temperature, Humidity, Lengths or currents, etc.
· Digital data is discrete in nature. It must be represented in form of numbers, alphabets or symbols for it to be processed by a computer. Digital data is obtained by counting. E.g., 1, 2, 3 …
b) Describe five salient features or characteristics of a computer.		(10 Marks)
· Speed: Computers operate at very high speeds, and can perform very many functions within a very short time. They can perform a much-complicated task much faster than a human being.
· Accuracy: Unlike human beings, computers are very accurate, i.e., they never make mistakes.
· Reliability: The computer can be relied upon to produce the correct answer if it is given the correct instructions & supplied with the correct data.
· Consistency: Computers are usually consistent. This means that, given the same data & the same instructions, they will produce the same answer every time that particular process is repeated.
· Storage: A computer is capable of storing large amounts of data or instructions in a very small space.
· Diligence: Unlike human beings, a computer can work continuously without getting tired or bored.
c) Explain the purpose of the following components found inside a CPU:	(6 Marks)
i) Current Instruction Register
· Contains both the operator and the operand of the current instruction.
ii)  Memory Address Register
· Holds the address of the memory location from which data will be read or to which data will be written.
iii) Program Counter
· Holds the address of the next instruction to be executed.
QUESTION THREE (20 MARKS)
a) Define a bus and describe three buses that connect the CPU to main memory.												(8 Marks)
· Data bus
· A data bus provides a bi-directional path for moving data and instructions between system components.
· Address bus
· The address bus is used for communicating the physical addresses of computer memory elements/locations that the requesting unit wants to access (read/write).
· Control bus
· Control lines are used to ensure that access to and use of the data and address buses by the different components of the system do not lead to conflict.
b) Explain two advantages of ROM over RAM.				(6 Marks)
· Non-volatile in nature
· Cannot be accidentally changed
· Cheaper than RAMs
· Are static and do not require refreshing
c) With the help of a diagram, describe the CPU fetch-execute cycle.		(6 Marks)
· Fetch – cause the next instruction to be fetched from memory;
· Decode – translate the program instruction into commands that the computer can process
· Execute – cause the instruction to be executed

QUESTION FOUR (20 MARKS)
a) Two common types of RAM are Dynamic RAM (DRAM) and Static RAM (SRAM). Citing an example for each distinguish between the two types of RAM.	(6 Marks)
· Dynamic RAM is used for PC system memory. Each storage location (data bit) on a DRAM memory comprises one single transistor and a device that can hold electrical charge called a capacitor. The presence or absence of a charge on this capacitor determines whether the transistor is storing a ‘1’ or ‘0’ respectively. This simple arrangement makes DRAM cheap to produce and also means that a large number of storage bits can be crammed into a small space. The drawback is that the electrical charge has a short lifespan and so extra circuitry (outside the RAM chip) is required to ‘top up’ the charge every few milliseconds.   This so-called ‘refresh cycle’ slows down the overall performance of this type of memory but this complication is outweighed by the cost/size benefits. Examples of DRAM include Fast Page Mode DRAM (FPM DRAM), Extended Data Out DRAM (EDO DRAM), and Synchronous DRAM (SDRAM).
· Static RAM is very fast, approximately four or five times faster than standard DRAM but much more expensive than DRAM.  They are normally reserved for speed critical functions – such as the system cache. SRAM uses 4 or 6 transistors per storage bit in an arrangement known as a ‘flip-flop’, the name comes about because sending an electrical pulse into this arrangement flips its logic state from a 1 to a 0, or flops it back from a 0 to a 1.  Once a flip-flop has been placed in a particular logic state, it will stay in this state until it receives another pulse, or until it is powered down – this means that no refresh cycle is required hence this type of RAM is quite fast. Examples of SRAM include Async SRAM, Sync SRAM, and 	Pipeline Burst SRAM.
b) Explain two motivations for using the Read Only Memory.			(4 Marks)
· Permanence: The values stored in ROM are always there, whether the power is on or not. A ROM can be removed from the PC, stored for an indefinite period of time, and then replaced, and the data it contains will still be there. 
· Security: The fact that ROM cannot easily be modified provides a measure of security against accidental (or malicious) changes to its contents. You are not going to find viruses infecting true ROMs, for example; it's just not possible.
c) Describe the following categories of Read Only Memory.
i) Programmable Read Only Memory (PROM)			(2 Marks)
· This blank ROM chip can be written to only once. It cannot be erased. 
ii) Erasable Programmable Read Only Memory (EPROM)		(2 Marks)
· This type of memory can be erased by removing the chip from its socket and placing it in an erasing unit containing a very strong Ultra Violet (UV) source.  Once erased, new data can be burnt into the EPROM 
iii) Electrically Erasable Programmable Read Only Memory (EEPROM)											(2 Marks)
· Also known as ‘Flash BIOS’ can be erased in situ (location) and so most motherboards manufacturers have switched to this form of ROM for holding the BIOS code. Upgrade programs can be supplied by motherboard manufacturers on a floppy disk or downloaded from their web site. 
d) Distinguish between impact and non-impact printers.			(4 Marks)
· Impact printers print by making contact with the paper while non-impact printers do not make contact with paper while printing.
· Impact printers are slower and noisy unlike non-impact printers.
QUESTION FIVE (20 MARKS)
a) Define the term interrupt and state five types of interrupt that could occur.	(6 Marks)
· An interrupt is a signal from some device or source seeking the attention of the processor. The interrupt signal is sent along a control line to the processor, and the currently executing program is suspended while control is passed to an interrupt service routine.
Types of interrupt
· Interrupts generated by the running process
· I/O interrupts
· Timer interrupts
· Program check interrupts
· Machine check interrupts
b) Describe the computer boot sequence.					(10 Marks)
· The steps in the boot process are:
1: BIOS and Setup Program 2: The Power-On-Self-Test (POST) 3: The Operating System (OS) Loads 4: System Configuration 5: System Utility Loads 6: Users Authentication
c) Peter was using his computer when it suddenly stops responding and he has approached you for advice. Suggest a possible solution. 					(4Marks)
· A possible solution to Peter’s problem is to carry out a warm boot. 
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