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TVET CURRICULUM DEVELOPMENT, ASSESSMENT AND CERTIFICATION COUNCIL (TVET CDACC)

Qualification Code		:	061005T4ICT	
Qualification			:  	ICT Technician Level 5	
Unit code			:	IT/OS/ICT/CC/01/5				
Unit(s) of competency	: 	Apply Basic Electronic	

WRITTEN ASSESSMENT ASSESSOR’S GUIDE

INSTRUCTIONS TO THE CANDIDATE:
1. You have THREE (3) hours to answer all the questions.
2. You are provided with a separate answer booklet.
3. Provide all the candidate personal information, include the date and signature.
4. Do not write on the question paper.
5. Answer all questions in English.
6. You will need a scientific calculator for this assessment.












SECTION A: [20 MARKS]
Encircle the correct answer.
Each question carries one (1) mark.
1. [bookmark: _Hlk95782627]Electric current can be defined as:	
A. The rate at which free electrons can be made to drift through a material in a particular direction Coulomb
B. The rate at which free electrons can be made to drift through a material.
C. Electrons in motion
D. Power, energy and force in a circuit
2. 80 coulombs of charge was transferred by a current of 0.5 A. Calculate the time for which the current flowed: 
A. 160 minutes
B. 40 seconds
C. 160 seconds
D. 80 seconds
3. Bit can be defined as: -
A. A set of facts
B.  A representation of a value in binary notation.
C. The most commonly used unit of measuring the capacity of a computer memory.
D. Human message
4. The rate at which energy is dissipated is: 
A. Power 
B. Energy
C. Resistance
D. Current
5. The function of a neutron in an atom: -
A.  Keeps the nucleus of an atom intact.
B.  Compared the behaviour of atoms
C. Charges the protons in an atom
D. Reduces the flow of current
6. Improper management of memory causes: 
A. Disk Defragmentation
B. Bugs
C. Virus
D. Directory
7. Determine the octal equivalent of 2710: 
A. 278
B. B18
C. B116
D. 338
8. A phenomenon in which applied voltage and resulting current are in phase is:
A. Resonance.
B.  Energy
C. Power
D. E.M.F
9.  Conductance is the measure of:
A. Ability of material or circuit to allow current to flow through it.
B. Protection of the terminal equipment against direct lightning stroke
C.   Connect circuits 
D. Reduce power loss
10. What is used to automatically detect transmission errors during data communication? 
A.  parity bit
B. Binary bit
C. Excess -3
D. Gray codes
11. Power factor is the ratio of: -
A. True power to apparent power
B. Apparent power to True power
C. Sum of real and Reactive power to Apparent power
D. Apparent power to (Real – Reactive) power
12. The most commonly used unit of measuring the capacity of computer memory is: -
A. Bit
B. Byte
C.  Word 
D. Binary Digits 
13. The process of converting data from human language to binary language that computers can understand is_________________.
A. Data processing
B. Data coding
C. Number systems 
D. Data integration 
14. The reduction of arithmetic operation exciding the assigned work area by computers is called;
A. Overflow
B. Rounding up
C. Rounding off
D. Truncation
15. The voltage of a domestic supply is 220V. This figure represents________________.
A. RMS value
B. Peak value
C. Mean value
D. Lower value
16. The best place to install a capacitor is_____________________.
A. Any where
B. Very near to the induction load
C. Across the terminals of the induction load
D. Far away from the induction load
17. All the laws and rules of D.C circuits also apply at A.C circuits containing ___________.
A. Inductance only
B. Resistances only
C. Capacitance only
D. All the above 
18. The SI unit of energy is: -
A. Kelvin
B. Candia
C. Mole
D. Ampere
19.  Converts electrical energy into heat energy by opposing the flow of electric current: -
A. Inductance
B. Resistance
C. Capacitance
D. Diode
20. when two or more resistors in a circuit allow the same current to flow through all the resistors the circuit is said to be in: -
A. Series
B. Parallel
C. Forward biased
D. Reverse biased
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SECTION B: [40 MARKS]
Answer ALL questions.
Marks for each part of each question are indicated in the brackets ( ).
21. A computer company in Nairobi town intended to use the extrinsic semiconductor materials to develop some components. 
a.  List two possible application of the material.				(2 marks)
· They are mainly used in making semiconductor electronic devices such as transistors, diodes, integrated circuits, LEDS, photovoltaic cells and semiconductor lasers.
b. Outline two properties of an atom.					(2 marks)	
· Most of atom’s mass is in the nucleus
· Electric force holds atom together
· Nuclear force holds nucleus together
· Consists of protons, neutrons and electrons
22. a) Trainees at Kitale National Polytechnic were discussing the different types of circuits. Outline three AC wave form characteristics.					(3 marks)
· Voltage or current is at positive maximum when a vector points upward along the y-axis
· It is at negative maximum when it points downward along the same axis
· The horizontal x-axis indicates a zero value
b) Explain two power sources of DC circuits.					(2 marks)
· Batteries
· Thermocouples
· Solar cells
23.  Using a diagram, explain how a forward-bias PN junction diode works.	 (5 marks)
· A PN Junction is an electronic circuit that allows current to flow more easily in one direction. However, the forward biased PN junction is the process of putting the voltage across a diode that allows flowing easily. As shown the diagram
[image: C:\Users\JUMA\Desktop\New folder\diode-diode6.gif]
24. Perform the following binary arithmetic’s using Two’s complement method, 
a). 110110012 – 11001102							(2 marks)
Solution
11011001
01100110
10011001   negate
              1
10011010
 (
1
over
)11011001
01110011
Ignore the overflow bit
11100112

b). 10111002 – 1000012							(2 marks)
Solution
1011100
0100001
1011110   negate
            1
1011111
 (
1
over
)1011100
0111011
Ignore the overflow bit
1110112
25. A 10Ω resistor, a 20Ω resistor and a 30 Ω resistor are connected Calculate the total resistance for each of the two connections.    
a) In series
R1 = 10 ΩR2 =20 ΩR1 = 30 Ω
R = R1 + R2 + R3 ohm
= 10 + 20 + 30
R = 60 Ω
b) In parallel with each other.						(4 marks)
  +  + 
=       = 546 Ω
26. a) Outline four Factors affecting Resistance.					(4 marks)
· Length 
· Cross-sectional area 
· The actual material used 
· Temperature
Each @ 1mark x 4
b) Define what energy is?							(1 mark)
It is the capacity of doing work i.e. potential, kinetic, thermal, electrical, chemical or nuclear   
27. List four advantages of using DVDs in data storage over the CD- ROMs.	(4 marks)
· Store more data
· Cheap
· DVD life expectancy is infinite
· Offers copy protection and lockout feature to prevent unauthorized access
28. Determine the octal equivalent for each of the following: 
a. 100A16 								(2 marks)
	1
	0
	0
	A

	0001
	0000
	0000
	1010


 TO BINARY = 1000000001010
 OCTAL EQUIVALENT 
	1
	000
	000
	001
	010

	1
	0
	0
	1
	2


= 100128
b. 1100101112 								(2 marks)
	110
	010
	111

	6
	2
	7


6278

29. A charge of 35mC is transferred between two points in a circuit in a time of 20ms. 
a). Calculate the value of current flowing.                                                      (3 marks)
q = 35 X 10-3C 
T= 20 X 10-3S
I =    =   
I = 1.75
30.  Light emitting diodes are replacing conventional light bulbs in industrial use. Explain two possible reasons why.								(2 marks)
· Long lifespan
· Energy efficiency
· No heat or UV emissions
· Instant lighting and the ability to withstand frequent switching

SECTION C (40 MARKS)
Answer Any Two questions.
Marks for each part of each question is indicated in the brackets ( ).
31. A computer refurbishing company in Mombasa city was conducting refresher course to their employers.
a) Explain two advantages that one would have mentioned on the use of ROM storage media.									(4 marks)
· Stores data permanently
· Stored data cannot be altered
· It is cheap
· It is static, does not need to refresh every time.
· Easy to test ROM memory
b) [bookmark: _GoBack]DRAM is mainly used as a primary memory in computers. Explain any two reasons why.									(4 marks)
· Has higher storage capacity
· Have capacitors that are being refreshed every 64 milliseconds hence reducing information loss
c) List three common forms of magnetic storage devices.			(3 marks)
· Magnetic tape
· Hard disk drives
· Floppy disks
d) Virtual memory is a type of a secondary storage device. Explain it works in computers.									(3 marks)
Virtual memory uses both the computer software and the hardware to work. It transfers processes between the computer’s RAM and hard disk by copying any files from the computer’s RAM that aren’t currently in use and moving them to the hard disk
e) Current of 1.4A when flowing through a circuit for 15 minutes dissipates 200 KJ of energy. Calculate;								(6 marks) 
a) The p.d 
I = 1.4A 
T = 15 X 60s
W = 2 X 10-5J
V =  Volt
= 
V = 158.7V
b) Power dissipated
P = VI Watts
158.7 x 1.4
= 222.2W
c) The resistance of the circuit
R = 

R = 113.4
32. Figure 1 below represents a sketch of a resistor.
a) Explain the functions of the bands on the resistor labelled I and II.	(4 marks)
[image: C:\Users\JUMA\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_20220205_134856_2.jpg]
b) .    explain the two main types of semiconductor materials.		(4 marks)
· Intrinsic materials – it is made to be very pure chemically therefore possesses a very low conductivity level having very few number of charge carriers, namely holes and electrons, which it possesses in equal quantities. 
· Extrinsic material- a small number of impurities has been added to the basic intrinsic material
c) Explain the characteristics of an ASCII code.				(4marks)
· This is a standard 7-bit coding system, with 3-zone bits added to the 4-data bits, and an extra parity bit (8 bits when the parity bit is included).  
· ASCII code is used for data interchange involving computers and communications equipment.
· The ASCII code format for a given character therefore looks like:

	x
	
	
	
	
	
	
	




Parity bit	Zone bits		 Data bits

d) Convert the following numbers to their respective equivalents
34310 to excess-3								(2 marks)     
3   4   3
3   3   3 
6   7   6
1101111102          
                                                                           
e) Perform the following binary arithmetic; 


a. 1010 2x 1012 								(3 marks)
1   0   1   0             Multiplicand
 	x   1   0   1             Multiplier
  
        1   0   1   0
             0   0   0   0                     partial products
	       1   0   1   0
        
        1   1   0   0   1   02           Product
                                                                                                                        
b. 1001010 ÷ 101								 (3 marks)
        11102  REM 1002
	101
	1001010


          -101


           1000
	-101

 0111
  -101 
	   0100
33. Perform the following base conversions showing all the steps;
a) 60578 to hexadecimal.							(2 marks)
soln
	6
110
	
	0
000

	5
101
	7
111


To Binary (1 mark)
	1100
	0010
	1111
	To Hexadecimal (1mk)

	C
	2
	F
	


= C 2 F16
	



b) A6B16 to binary.                                                                                         ( 2 marks)
	A
	6
	B
	                              (1mk)

	1010
	0110
	1011
	



= 1010011010112				(1mk)

c) 24010 to hexadecimal.							 (2 marks) 
	16
	240
	

	 16
	15
	0

	 
	0
	F


(1mk)
= F016 (1mk)

d) 110101.01102 to decimal.							(2 marks)
Soln 
	Place Value
	25
	24
	23
	22
	21
	20
	2-1
	2-2
	2-3
	2-4

	
	1
	1
	0
	1
	0
	1
	0
	1
	1
	0

	Magnitude
	32
	16
	0
	4
	0
	1
	0
	0.25
	0.125
	0


(1mk)
	=53.37510	(1mk)									
e) ABF16 to decimal								(2 marks)
	Place Value
	162
	161
	160

	
	A
	B
	F

	magnitude
	2560
	176
	15


(1mk)
			= 275110				      (1mk)

f) 14710 to binary.								(2 marks)
	2
	147
	

	2
	73
	1

	2
	36
	1

	2
	18
	0

	2
	9
	0

	2
	4
	1

	2
	2
	0

	2
	1
	0

	
	0
	1


(1mk)
	= 100100112 							(1mk)
g) Discuss three ways on how binary numbers is applicable in the computer storage.											(6 marks)
· Magnetic storage media use the magnetic principles to imitate the states of 1’s & 0’s. 
· A magnetized spot represents a 1, while the non-magnetized spot represents a 0.
· The computer’s internal memory uses magnetic polarity in one direction to represent a ‘1’ and in the reverse direction to represent a ‘0’. 
h) Explain how computers use the sign magnitude method in representing binary numbers.									(2 marks)
· In Signed Magnitude method, the number is divided into two parts; the Sign part and the Data part. Usually, a ‘1’ is used to represent a negative sign and a ‘0’ to represent a positive sign.  
· The Magnitude part is expressed in binary but not complimented.  Therefore, one part of the binary digits will be representing the data value, while the other will represent the sign bit.
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