
Index to Book Pages.

Filename Book0_00 Author R. J. Spriggs Revision 1.38 Last Update 26/July/2011

Reference Page Title or Contents

Book1_01 Solder , Alloy of Tin 60% and Lead 40%
Book1_02 Flux , Type Corrosive and Non Corrosive , Multi Core Solder
Book1_03 Wires , 3 Types  Single Strand , Insulated , Multi strand Insulated

Resistance of lengths (Info only)
Book1_04 Tinning a Wire (How to do it)
Book1_05 Soldering into a bucket (How to do it.)
Book1_06 STRIPBOARD LOOM connecting to Vero Pins.
Book1_07 Cable identity marking techniques , Sleeving.
Book1_08 Extended Tinning , Joining Wires (How to do it)
Book1_09 37 Way Loom
Book1_10 Loom PARIS IN THE SPRING Triangle
Book1_11 STRIPBOARD LOOM The Specification (SPEC 06 Part 3)
Book1_12 STRIPBOARD LOOM The Specification (SPEC 23 & 32)
Book1_13 Lead/Tin Solder Matrix + TIP Temps & SWG
Book1_14 EDUCATION  a few quotes
Book1_15 Colour Code inc. Wire code and Rhyme
Book1_16 Resistor colours and numbers calculations
Book1_17 Capacitors and Circuit Symbols
Book1_18 Crimping (How to do it.) Plus Definition
Book1_19 Inductors and Circuit Symbols
Book1_20 Numbers Giga to Pico ( * 1000  , / 1000)
Book1_21 3 Digit numbers shorthand calculations
Book1_22 Transformers , Cells , Earth , Wires , Switch
Book1_23 Transistor , Diodes , IC's , Fuse , LDR , Pin 1
Book1_24 Loom skills , Solder Tag , Screen terminations.
Book1_25 Relationship analogy to water / Volts/pressure Flow/amps Resistance
Book1_26 Energy transfer , For the capacitor
Book1_27 PCB types and Component Mounting , Heat Sinks & Shunts
Book1_28 KNOTS Clove Hitch and the Wire Plait
Book1_29 Coaxial Cable Connector BNC (How to do it.)
Book1_30 Veroboard Wiring routing analogy example and constraints example
Book1_31 Quality , ISO9000 , Checking techniques 100% , Batch , Random.
Book1_32 Ohms Law , Voltage , Current , Resistance and Power
Book1_33 Ohms Law , Calculation summary.
Book1_34 Ohms Law , V/I=R , Power Triangles , Practice calculations
Book1_35 Ohms Law , Resistors in Parallel the Proof
Book1_36 Ohms Law , Resistors in Series the Proof
Book1_37 Loom skills , Continuous Knot Lacing.
Book1_38 Switches , Schematic presentation Symbols , Operation of the Relay
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Book2_01 Ohms Law , Calculation practice Circuit
Book2_02 Ohms Law , Calculation practical Lamps Circuit
Book2_03 Ohms Law , Calculation practical Speaker Circuit
Book2_04 RESISTORS converting colours to numbers      practice questions.
Book2_05 Number converting to colours or three digits practice questions.
Book2_06 NOTICE
Book2_07 JOB procedure paperwork needed for personal evidence.
Book2_08 Low Profile Soldering method    (How to do it.)
Book2_09 Soldering into a Shallow bucket (How to do it.)
Book2_10 Soldering onto a Connector Pin  (How to do it.)
Book2_11 General Notes , Transistors , Diodes , Resistors
Book2_12 General Notes , Capacitors , Inductor
Book2_13 Variable Components Schematic Resistors , Capacitors , Inductors
Book2_14 Numbers Giga to Pico Physical measurements in Electronics & domestic.
Book2_15 Loom skills , BIG Looms building guidelines.
Book2_16 Loom skills , Guidance and Hints building LOOM 03.
Book2_17 PCB REPAIR Bridging Tracks  (How to do it.)     (JOB SPEC 54 Part 1)
Book2_18 PCB REPAIR Lifted   Tracks  (How to do it.)     (JOB SPEC 54 Part 2)
Book2_19 Desoldering Buckets         (How to do it.)     (JOB SPEC 53)
Book2_20 WIRE WRAPING MANUAL         (How to do it.)     (JOB SPEC 56)
Book2_21 CAPACITOR Polarity recognition (Tant Bead)
Book2_22 NVQ the Qualification Diagram Plus quote.
Book2_23 TV Coaxial Cable Connector  (How to do it.)
Book2_24 Resistors Gold and Silver Multiplier Bands less than 10 ohms
Book2_25 STRIPBOARD LOOM Soldering Links and Components  (JOB SPEC 06 Part 2)
Book2_26 Tinning Assessment Exercise.                    (JOB SPEC 03 Part 3)
Book2_27 Metric / Imperial Conversions
Book2_28 Phone & Jack Terminations   (How to do it.)
Book2_29 General Notes on IC's
Book2_30 ‘F’ Type Coaxial Cable Connector  (How to do it.)
Book2_31
Book2_32
Book2_33
Book2_34
Book2_35
Book2_36
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Book3_01 Colour Code practice.
Book3_02 Resistor Circuit Practice calculations.
Book3_03 Using the Oscilloscope questions.
Book3_04 Digital Arithmetic practice.
Book3_05 Metric Multipliers Practice Calculations
Book3_06 Using the Oscilloscope questions (Number 2).
Book3_07 Capacitor Practice calculations.
Book3_08 Inductor Practice calculations.
Book3_09 Binary Arithmetic example and tests.
Book3_10 Resistor Practice calculations.
Book3_11 Number Conversion practice
Book3_12 Frequency / Period Conversion practice
Book3_13 Two input Gate Logic Practice questions
Book3_14 Multi input Gate Logic Practice questions
Book3_15 More Metric Multipliers Practice Calculations
Book3_16 Counters and Registers Practice.
Book3_17
Book3_18
Book3_19
Book3_20
Book3_21
Book3_22
Book3_23
Book3_24
Book3_25
Book3_26
Book3_27
Book3_28
Book3_29
Book3_30
Book3_31
Book3_32
Book3_33
Book3_34
Book3_35
Book3_36
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Book4_01 Amplifier Theory
Book4_02 General Purpose Log Sheet
Book4_03 USEFUL.TXT (Computer or Maths information)
Book4_04 USEFUL1.TXT (Computer connection information)
Book4_05 Witness statement for external Diaries and Log Reports
Book4_06 General Outline and structure of a Project Report.
Book4_07 FIFO or Queue Handling Programming exercise.
Book4_08 Rights and Duty (A Question)
Book4_09 British Standard Proof Reading Symbols
Book4_10 Your main life Goals.
Book4_11 Basic CV letter layout.
Book4_12 Tools.Doc (Tools used on Vocational courses [Use, Health and Safety])
Book4_13 JOBQTY.Doc (Checking Quality of circuit boards etc. [How to do it])
Book4_14 Colour Test (with Life Style Analysis)
Book4_15
Book4_16
Book4_17
Book4_18
Book4_19
Book4_20
Book4_21
Book4_22
Book4_23
Book4_24
Book4_25
Book4_26
Book4_27
Book4_28
Book4_29
Book4_30
Book4_31
Book4_32
Book4_33
Book4_34
Book4_35
Book4_36
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Book5_01 Colour Code practice ( With Answers).
Book5_02 Resistor Circuit Practice calculations (With Answers).
Book5_03 Using the Oscilloscope questions (With Answers).
Book5_04 Digital Arithmetic practice (With Answers).
Book5_05 Metric Multipliers Practice Calculations (With Answers)
Book5_06 Using the Oscilloscope questions (Number 2) (With Answers).
Book5_07 Capacitor Practice calculations (With Answers).
Book5_08 Inductor Practice calculations (With Answers).
Book5_09 Binary Arithmetic example and tests (With Answers).
Book5_10 Resistor Practice calculations (With Answers).
Book5_11 Number Conversion practice (With Answers)
Book5_12 Frequency / Period Conversion practice (With Answers)
Book5_13 Two input Gate Logic Practice questions (With Answers)
Book5_14 Multi input Gate Logic Practice questions (With Answers)
Book5_15 More Metric Multipliers Practice Calculations (With Answers)
Book5_16 Counters and Registers Practice (With Answers).
Book5_17 NUMBERS.ANS  (Solutions to Book2_04 and Book2_05)
Book5_18
Book5_19
Book5_20
Book5_21
Book5_22
Book5_23
Book5_24
Book5_25
Book5_26
Book5_27
Book5_28
Book5_29
Book5_30
Book5_31 Book2_01 Answers with complete solution
Book5_32
Book5_33
Book5_34
Book5_35
Book5_36



Colour Code Practice.

Filename Book3_01 Author R. J. Spriggs Last Update 26/Sep/2004

Activity:
Convert Colours to their respective number. Perform the calculations then convert the
answer back to its associated colour.

GREEN YELLOW BROWN
ORANGE RED BLACK +

VIOLET WHITE GREEN
BLUE RED GREY +

GREEN YELLOW BROWN
ORANGE RED BLACK -

VIOLET WHITE GREEN
BLUE RED GREY -



Voltage, Current & Resistance Practice.

Filename Book3_02 Author R. J. Spriggs Revision 1.3 Last Update 09/Jun/2004

Vin R1

Icct

Fill in the missing values.

Vin Icct R1

7V 7mA
10V 2µA
12V 3KΩ

0.1A 2K7Ω
500mA 100Ω

240V 600Ω

Vin R2

Icct

R3

R1
Fill in the missing values

Vin  Icct R1 R2 R3

30V 30mA 240Ω 160Ω
200mA 1000Ω 700Ω 800Ω

230V 27.7mA S/C 2K7
50V 1000mA 10Ω 24Ω
86V 259.8mA 56Ω 75Ω

2000V 1M 100K 120K

S/C = Short Circuit

Vin R2

Icct

R3

R1

Fill in the missing values

Vin  Icct R1 R2 R3

5V 25mA 240Ω 400Ω
5mA 1000Ω 800Ω O/C

230V 1.15A S/C 300Ω
64V 4A 16Ω 16Ω
86V 860mA S/C 200Ω

200V 750K 250K 1M

S/C = Short Circuit , O/C = Open Circuit



Using the Oscilloscope.

Filename Book3_03 Author R. J. Spriggs Revision 1.3 Last Update 06/Nov/2003

Fill in the missing values

Channel 1  Timebase Voltage P/P Period Frequency

5V/cm 1s/cm
1mV/cm 5µs/cm
0.1V/cm 10ms/cm
20V/cm 0.1ms/cm

50mV/cm 0.2s/cm
2V/cm 2µs/cm

0.1mV/cm 0.1µs/cm

You have been presented with the
Oscilloscope displays shown on the
right hand side of the page. If the
Oscilloscope settings are as shown in
the tables as follows :-

Channel  1 is the TOP trace

and

Channel  2 is the Lower trace

Fill in the missing values

Channel 1  Timebase Voltage P/P Period Frequency

5V/cm 1s/cm
1mV/cm 5µs/cm
0.1V/cm 2µs/cm
20V/cm 0.1ms/cm

Channel 2  Timebase Voltage P/P Period Frequency

50mV/cm 0.2s/cm
20mV/cm 5ms/cm

2V/cm 10µs/cm
0.1mV/cm 0.1µs/cm



Digital Arithmetic Exercises.

Filename Book3_04 Author R. J. Spriggs Revision 1.2 Last Update 11/Oct/2004

Fill in the missing values   (Using Base 10 {in 6 columns})

Value A  6 Columns <-- 10s Complement Process --> ⇐⇐⇐⇐10s Comp
Inverse Inverse +1

+4 000004 999996 000004
+128

Value A Value B ⇐⇐⇐⇐10s Comp B A + (-B) ⇐⇐⇐⇐10s Comp
000335 000621 (-)
065437 094837 (-)
020576 074235 (-)
016903 098724 (-)

The symbol ⇐ indicates “value to process is in the column to the left”.

Fill in the missing values

Pattern A  Pattern B A (and) B A (or) B A (xor) B

00110011 11001100
01010101 11110000
11100111 01111000
00011000 00111100
00011111 00011110
11111000 00001111
00111100 00000111

Fill in the missing values.  (Limit all calculations to 8 columns)

Pattern A  Pattern B A (plus) B Not B + 1 A (minus) B

00110011 11001100
01010101 11110000
11100111 01111000
00011000 00111100
00011111 00011110
11111000 00001111
00111100 00000111

You may show a single overflow digit if this help your calculation.
If you decide to show an overflow digit make sure it is obvious to the marker.



Metric Multiplier Conversion Practice.

Filename Book3_05 Author R. J. Spriggs Last Update 07/Oct/2004

Activity:
Convert the following numeric values to the cell value indicated with the Question mark in
the appropriate box (?).

Decimal Value Metric Multiplier Value
50,000 ?

? 1K2
? 6M8

1,200,000,000 ?
? 55T
? 12n

0.000,000,000,009,7 ?
0.000,000,1 ?

? 50m
0.000,220 ?

0.000000001 ?
? 1µ

Base number 100,000,000,000,000.000,000,000,000,0

Tera area
Giga area
Mega area
Kilo area
Units area *1
mili area
micro µ area
nano area
pico area



Using the Oscilloscope.

Filename Book3_06 Author R. J. Spriggs Revision 1.1 Last Update 06/Nov/2003

Fill in the missing values

Channel 1  Timebase Voltage P/P Period Frequency

20V/cm 2s/cm
5mV/cm 2µs/cm
0.1V/cm 5ms/cm
50V/cm 0.1ms/cm

10mV/cm 0.2s/cm
5V/cm 2µs/cm

0.2mV/cm 0.5µs/cm

You have been presented with the
Oscilloscope displays shown on the
right hand side of the page. If the
Oscilloscope settings are as shown in
the tables as follows :-

Channel  1 is the TOP trace

and

Channel  2 is the Lower trace

Fill in the missing values

Channel 1  Timebase Voltage P/P Period Frequency

2V/cm 5s/cm
10mV/cm 2µs/cm
0.5V/cm 1µs/cm
50V/cm 0.2ms/cm

Channel 2  Timebase Voltage P/P Period Frequency

100mV/cm 0.2s/cm
50mV/cm 1ms/cm

1V/cm 10µs/cm
0.2mV/cm 0.5µs/cm



Capacitor Calculation Practice.

Filename Book3_07 Author R. J. Spriggs Revision 1.1 Last Update 09/Jun/2004

Fill in the missing values.

Capacitance Frequency Reactance

0.5nF 200Hz
1mF 1KHz
3nF 35.36mΩ

33KHz 482.3Ω
50Hz 12.7Ω

470pF 28.22KΩ

Fill in the missing values

Width Length Distance Voltage Capacitance Charge Q

2cm 400mm 0.5mm 160V
1m 200µm 885nF 28.3µC

22mm 60cm 500mV 19.5 uF
500µm 300µm 80µm 16V
12cm 84cm 0.02cm 38.36mC
5m 20cm 3.98mF 99.56C

Assume ε = 8.85 * 10-7 F/m2



Inductor Calculation Practice.

Filename Book3_08 Author R. J. Spriggs Revision 1.2 Last Update 21/Jly/2011

Fill in the missing values.

Inductance Frequency Reactance

1H 10Hz
1mH 2KHz
22H 6911.5Ω

33KHz 9.74Ω
1MHz 427.26KΩ

3300µH 3.11KΩ

Fill in the missing values

Turns Length XS Area Inductance Current Energy

50 3cm 5.65H 300mA
2.5cm 3µm 1.81H 2.3mJ

10,000 1.2m 125.66H 80mA
700 20cm 80µm 59.1mJ

84cm 20cm 97.75H 383.17J
85 0.02cm 10.9H 20A

Assume µR = 3000 & µ0 = 4π* 10-7 Wb/Atm XS is Cross Sectional



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Binary Arithmetic Exercise.

You have been issued with a calculation sheet.
1. Write you name at the top of the sheet calculation where indicated.
2. Complete all calculations on the test paper.
3. Get a colleague or friend to mark your paper and identify how many

questions you have got correct.
4. Get the person who has marked your paper to both print and sign their

name on your paper.
5. Once you have had your paper marked hand the completed document to

your lecturer so the results can be recorded.
6. If you disagree with the markers verdict then indicate the question/s

that give you concern so they can be rechecked.

All calculation limited to 8 Digits only.

Binary addition example 00001011 +  11
00110010  50
========
00111101   61

Binary Subtraction example 10001011 - 139
00110110  54
========
01010101  85

Or using twos complement 10001011 + 139
method 11001001 inverted

00000001 + one -54
========

Most Significant digit lost  101010101  85

Binary AND example  10001011 &
11110010
========
10000010

Binary OR example  10001011 !
11110010
========
11111011



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Student Name                                     Test Sheet 1
===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      10110100      10110100      10110100      10110100
      10001000      10001000      10001000      10001000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10010100      10010100      10010100      10010100
      01001010      01001010      01001010      01001010
      ========      ========      ========      ========

      ========      ========      ========      ========

      01001101      01001101      01001101      01001101
      11000110      11000110      11000110      11000110
      ========      ========      ========      ========

      ========      ========      ========      ========

      00000011      00000011      00000011      00000011
      11000010      11000010      11000010      11000010
      ========      ========      ========      ========

      ========      ========      ========      ========

      11010000      11010000      11010000      11010000
      10110101      10110101      10110101      10110101
      ========      ========      ========      ========

      ========      ========      ========      ========

      00001011      00001011      00001011      00001011
      01101001      01101001      01101001      01101001
      ========      ========      ========      ========

      ========      ========      ========      ========

      11011100      11011100      11011100      11011100
      11001010      11001010      11001010      11001010
      ========      ========      ========      ========

      ========      ========      ========      ========

      01011111      01011111      01011111      01011111
      11110110      11110110      11110110      11110110
      ========      ========      ========      ========

      ========      ========      ========      ========



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Student Name                                     Test Sheet 2
===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      11011111      11011111      11011111      11011111
      00001110      00001110      00001110      00001110
      ========      ========      ========      ========

      ========      ========      ========      ========

      11110011      11110011      11110011      11110011
      01011101      01011101      01011101      01011101
      ========      ========      ========      ========

      ========      ========      ========      ========

      10000110      10000110      10000110      10000110
      11000100      11000100      11000100      11000100
      ========      ========      ========      ========

      ========      ========      ========      ========

      00001101      00001101      00001101      00001101
      10010111      10010111      10010111      10010111
      ========      ========      ========      ========

      ========      ========      ========      ========

      01110111      01110111      01110111      01110111
      01001100      01001100      01001100      01001100
      ========      ========      ========      ========

      ========      ========      ========      ========

      10011111      10011111      10011111      10011111
      10100101      10100101      10100101      10100101
      ========      ========      ========      ========

      ========      ========      ========      ========

      01000011      01000011      01000011      01000011
      01000111      01000111      01000111      01000111
      ========      ========      ========      ========

      ========      ========      ========      ========

      11010100      11010100      11010100      11010100
      11010011      11010011      11010011      11010011
      ========      ========      ========      ========

      ========      ========      ========      ========



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Student Name                                     Test Sheet 3
===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      10010110      10010110      10010110      10010110
      11111100      11111100      11111100      11111100
      ========      ========      ========      ========

      ========      ========      ========      ========

      11101001      11101001      11101001      11101001
      00111010      00111010      00111010      00111010
      ========      ========      ========      ========

      ========      ========      ========      ========

      10110001      10110001      10110001      10110001
      11111010      11111010      11111010      11111010
      ========      ========      ========      ========

      ========      ========      ========      ========

      00111110      00111110      00111110      00111110
      10001000      10001000      10001000      10001000
      ========      ========      ========      ========

      ========      ========      ========      ========

      00011011      00011011      00011011      00011011
      11111111      11111111      11111111      11111111
      ========      ========      ========      ========

      ========      ========      ========      ========

      10101101      10101101      10101101      10101101
      00000100      00000100      00000100      00000100
      ========      ========      ========      ========

      ========      ========      ========      ========

      10010011      10010011      10010011      10010011
      00011001      00011001      00011001      00011001
      ========      ========      ========      ========

      ========      ========      ========      ========

      00011010      00011010      00011010      00011010
      11001100      11001100      11001100      11001100
      ========      ========      ========      ========

      ========      ========      ========      ========



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Student Name                                     Test Sheet 4
===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      01001000      01001000      01001000      01001000
      00001011      00001011      00001011      00001011
      ========      ========      ========      ========

      ========      ========      ========      ========

      01001011      01001011      01001011      01001011
      01100001      01100001      01100001      01100001
      ========      ========      ========      ========

      ========      ========      ========      ========

      01001101      01001101      01001101      01001101
      11110010      11110010      11110010      11110010
      ========      ========      ========      ========

      ========      ========      ========      ========

      11111010      11111010      11111010      11111010
      01100110      01100110      01100110      01100110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01000111      01000111      01000111      01000111
      00101001      00101001      00101001      00101001
      ========      ========      ========      ========

      ========      ========      ========      ========

      00101001      00101001      00101001      00101001
      10100101      10100101      10100101      10100101
      ========      ========      ========      ========

      ========      ========      ========      ========

      01101000      01101000      01101000      01101000
      01101001      01101001      01101001      01101001
      ========      ========      ========      ========

      ========      ========      ========      ========

      10110110      10110110      10110110      10110110
      01010011      01010011      01010011      01010011
      ========      ========      ========      ========

      ========      ========      ========      ========



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Student Name                                     Test Sheet 5
===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      10100010      10100010      10100010      10100010
      00110101      00110101      00110101      00110101
      ========      ========      ========      ========

      ========      ========      ========      ========

      00101111      00101111      00101111      00101111
      10010101      10010101      10010101      10010101
      ========      ========      ========      ========

      ========      ========      ========      ========

      00010100      00010100      00010100      00010100
      01110101      01110101      01110101      01110101
      ========      ========      ========      ========

      ========      ========      ========      ========

      11100111      11100111      11100111      11100111
      01000010      01000010      01000010      01000010
      ========      ========      ========      ========

      ========      ========      ========      ========

      11001001      11001001      11001001      11001001
      01100000      01100000      01100000      01100000
      ========      ========      ========      ========

      ========      ========      ========      ========

      01001010      01001010      01001010      01001010
      11101011      11101011      11101011      11101011
      ========      ========      ========      ========

      ========      ========      ========      ========

      10100001      10100001      10100001      10100001
      10100000      10100000      10100000      10100000
      ========      ========      ========      ========

      ========      ========      ========      ========

      01101101      01101101      01101101      01101101
      00011001      00011001      00011001      00011001
      ========      ========      ========      ========

      ========      ========      ========      ========



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Student Name                                     Test Sheet 6
===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      10001111      10001111      10001111      10001111
      10110001      10110001      10110001      10110001
      ========      ========      ========      ========

      ========      ========      ========      ========

      11101001      11101001      11101001      11101001
      11010101      11010101      11010101      11010101
      ========      ========      ========      ========

      ========      ========      ========      ========

      00000101      00000101      00000101      00000101
      10001011      10001011      10001011      10001011
      ========      ========      ========      ========

      ========      ========      ========      ========

      11101010      11101010      11101010      11101010
      01101110      01101110      01101110      01101110
      ========      ========      ========      ========

      ========      ========      ========      ========

      10101101      10101101      10101101      10101101
      10000000      10000000      10000000      10000000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10000011      10000011      10000011      10000011
      01110110      01110110      01110110      01110110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01011010      01011010      01011010      01011010
      01100111      01100111      01100111      01100111
      ========      ========      ========      ========

      ========      ========      ========      ========

      01000101      01000101      01000101      01000101
      00001110      00001110      00001110      00001110
      ========      ========      ========      ========

      ========      ========      ========      ========



Filename Book3_09.Doc Author R. J. Spriggs Last Update 14/Dec/2003

Student Name                                     Test Sheet 7
===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      00111110      00111110      00111110      00111110
      11111010      11111010      11111010      11111010
      ========      ========      ========      ========

      ========      ========      ========      ========

      00001111      00001111      00001111      00001111
      01100011      01100011      01100011      01100011
      ========      ========      ========      ========

      ========      ========      ========      ========

      01011101      01011101      01011101      01011101
      01111101      01111101      01111101      01111101
      ========      ========      ========      ========

      ========      ========      ========      ========

      00100111      00100111      00100111      00100111
      01111001      01111001      01111001      01111001
      ========      ========      ========      ========

      ========      ========      ========      ========

      01000001      01000001      01000001      01000001
      10100000      10100000      10100000      10100000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10001010      10001010      10001010      10001010
      00101000      00101000      00101000      00101000
      ========      ========      ========      ========

      ========      ========      ========      ========

      11110000      11110000      11110000      11110000
      10100111      10100111      10100111      10100111
      ========      ========      ========      ========

      ========      ========      ========      ========

      10000001      10000001      10000001      10000001
      01100011      01100011      01100011      01100011
      ========      ========      ========      ========

      ========      ========      ========      ========
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Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      00011011      00011011      00011011      00011011
      11001000      11001000      11001000      11001000
      ========      ========      ========      ========

      ========      ========      ========      ========

      01110101      01110101      01110101      01110101
      11000000      11000000      11000000      11000000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10011000      10011000      10011000      10011000
      11010101      11010101      11010101      11010101
      ========      ========      ========      ========

      ========      ========      ========      ========

      00000100      00000100      00000100      00000100
      00110101      00110101      00110101      00110101
      ========      ========      ========      ========

      ========      ========      ========      ========

      00010010      00010010      00010010      00010010
      00011010      00011010      00011010      00011010
      ========      ========      ========      ========

      ========      ========      ========      ========

      01010100      01010100      01010100      01010100
      00100000      00100000      00100000      00100000
      ========      ========      ========      ========

      ========      ========      ========      ========

      00000000      00000000      00000000      00000000
      10001001      10001001      10001001      10001001
      ========      ========      ========      ========

      ========      ========      ========      ========

      10101000      10101000      10101000      10101000
      10001011      10001011      10001011      10001011
      ========      ========      ========      ========

      ========      ========      ========      ========
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===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      11010011      11010011      11010011      11010011
      00010100      00010100      00010100      00010100
      ========      ========      ========      ========

      ========      ========      ========      ========

      00110001      00110001      00110001      00110001
      10101101      10101101      10101101      10101101
      ========      ========      ========      ========

      ========      ========      ========      ========

      01110100      01110100      01110100      01110100
      01011011      01011011      01011011      01011011
      ========      ========      ========      ========

      ========      ========      ========      ========

      00100110      00100110      00100110      00100110
      10110100      10110100      10110100      10110100
      ========      ========      ========      ========

      ========      ========      ========      ========

      11101101      11101101      11101101      11101101
      10000111      10000111      10000111      10000111
      ========      ========      ========      ========

      ========      ========      ========      ========

      00010110      00010110      00010110      00010110
      11000001      11000001      11000001      11000001
      ========      ========      ========      ========

      ========      ========      ========      ========

      01100110      01100110      01100110      01100110
      01110110      01110110      01110110      01110110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01111101      01111101      01111101      01111101
      00110101      00110101      00110101      00110101
      ========      ========      ========      ========

      ========      ========      ========      ========
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===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      01010100      01010100      01010100      01010100
      00011000      00011000      00011000      00011000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10010110      10010110      10010110      10010110
      00101011      00101011      00101011      00101011
      ========      ========      ========      ========

      ========      ========      ========      ========

      11101101      11101101      11101101      11101101
      00011001      00011001      00011001      00011001
      ========      ========      ========      ========

      ========      ========      ========      ========

      01110001      01110001      01110001      01110001
      01000101      01000101      01000101      01000101
      ========      ========      ========      ========

      ========      ========      ========      ========

      11011111      11011111      11011111      11011111
      11000000      11000000      11000000      11000000
      ========      ========      ========      ========

      ========      ========      ========      ========

      01000101      01000101      01000101      01000101
      10101100      10101100      10101100      10101100
      ========      ========      ========      ========

      ========      ========      ========      ========

      01000001      01000001      01000001      01000001
      00010111      00010111      00010111      00010111
      ========      ========      ========      ========

      ========      ========      ========      ========

      00000111      00000111      00000111      00000111
      01010010      01010010      01010010      01010010
      ========      ========      ========      ========

      ========      ========      ========      ========
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===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      11001010      11001010      11001010      11001010
      01001100      01001100      01001100      01001100
      ========      ========      ========      ========

      ========      ========      ========      ========

      00111100      00111100      00111100      00111100
      01111011      01111011      01111011      01111011
      ========      ========      ========      ========

      ========      ========      ========      ========

      01000001      01000001      01000001      01000001
      01010111      01010111      01010111      01010111
      ========      ========      ========      ========

      ========      ========      ========      ========

      00001011      00001011      00001011      00001011
      01111011      01111011      01111011      01111011
      ========      ========      ========      ========

      ========      ========      ========      ========

      00110100      00110100      00110100      00110100
      11011101      11011101      11011101      11011101
      ========      ========      ========      ========

      ========      ========      ========      ========

      10010110      10010110      10010110      10010110
      11000001      11000001      11000001      11000001
      ========      ========      ========      ========

      ========      ========      ========      ========

      11101101      11101101      11101101      11101101
      01010100      01010100      01010100      01010100
      ========      ========      ========      ========

      ========      ========      ========      ========

      10001010      10001010      10001010      10001010
      00010100      00010100      00010100      00010100
      ========      ========      ========      ========

      ========      ========      ========      ========
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===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      10100010      10100010      10100010      10100010
      01101000      01101000      01101000      01101000
      ========      ========      ========      ========

      ========      ========      ========      ========

      11110101      11110101      11110101      11110101
      00011101      00011101      00011101      00011101
      ========      ========      ========      ========

      ========      ========      ========      ========

      11101100      11101100      11101100      11101100
      10011110      10011110      10011110      10011110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01011001      01011001      01011001      01011001
      00100110      00100110      00100110      00100110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01111010      01111010      01111010      01111010
      00111000      00111000      00111000      00111000
      ========      ========      ========      ========

      ========      ========      ========      ========

      11111110      11111110      11111110      11111110
      00100001      00100001      00100001      00100001
      ========      ========      ========      ========

      ========      ========      ========      ========

      00000111      00000111      00000111      00000111
      01011000      01011000      01011000      01011000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10001100      10001100      10001100      10001100
      11101100      11101100      11101100      11101100
      ========      ========      ========      ========

      ========      ========      ========      ========
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===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      10001001      10001001      10001001      10001001
      01101000      01101000      01101000      01101000
      ========      ========      ========      ========

      ========      ========      ========      ========

      11011000      11011000      11011000      11011000
      11010011      11010011      11010011      11010011
      ========      ========      ========      ========

      ========      ========      ========      ========

      10101100      10101100      10101100      10101100
      10111000      10111000      10111000      10111000
      ========      ========      ========      ========

      ========      ========      ========      ========

      11111111      11111111      11111111      11111111
      01010110      01010110      01010110      01010110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01111110      01111110      01111110      01111110
      01101001      01101001      01101001      01101001
      ========      ========      ========      ========

      ========      ========      ========      ========

      10110001      10110001      10110001      10110001
      00101101      00101101      00101101      00101101
      ========      ========      ========      ========

      ========      ========      ========      ========

      01101100      01101100      01101100      01101100
      10001011      10001011      10001011      10001011
      ========      ========      ========      ========

      ========      ========      ========      ========

      11010000      11010000      11010000      11010000
      10001010      10001010      10001010      10001010
      ========      ========      ========      ========

      ========      ========      ========      ========
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Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      01101101      01101101      01101101      01101101
      10000010      10000010      10000010      10000010
      ========      ========      ========      ========

      ========      ========      ========      ========

      00111010      00111010      00111010      00111010
      10011110      10011110      10011110      10011110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01111101      01111101      01111101      01111101
      10101110      10101110      10101110      10101110
      ========      ========      ========      ========

      ========      ========      ========      ========

      11100010      11100010      11100010      11100010
      01011110      01011110      01011110      01011110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01001101      01001101      01001101      01001101
      01001010      01001010      01001010      01001010
      ========      ========      ========      ========

      ========      ========      ========      ========

      00100110      00100110      00100110      00100110
      10000111      10000111      10000111      10000111
      ========      ========      ========      ========

      ========      ========      ========      ========

      00111001      00111001      00111001      00111001
      10010101      10010101      10010101      10010101
      ========      ========      ========      ========

      ========      ========      ========      ========

      01011101      01011101      01011101      01011101
      11100000      11100000      11100000      11100000
      ========      ========      ========      ========

      ========      ========      ========      ========
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===============================================================

Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      01111010      01111010      01111010      01111010
      00110000      00110000      00110000      00110000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10101111      10101111      10101111      10101111
      10111111      10111111      10111111      10111111
      ========      ========      ========      ========

      ========      ========      ========      ========

      10011101      10011101      10011101      10011101
      11001000      11001000      11001000      11001000
      ========      ========      ========      ========

      ========      ========      ========      ========

      00101001      00101001      00101001      00101001
      11001110      11001110      11001110      11001110
      ========      ========      ========      ========

      ========      ========      ========      ========

      00110011      00110011      00110011      00110011
      11110100      11110100      11110100      11110100
      ========      ========      ========      ========

      ========      ========      ========      ========

      00010000      00010000      00010000      00010000
      00001111      00001111      00001111      00001111
      ========      ========      ========      ========

      ========      ========      ========      ========

      11001011      11001011      11001011      11001011
      01100001      01100001      01100001      01100001
      ========      ========      ========      ========

      ========      ========      ========      ========

      01110110      01110110      01110110      01110110
      00011110      00011110      00011110      00011110
      ========      ========      ========      ========

      ========      ========      ========      ========
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Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      00011101      00011101      00011101      00011101
      00101100      00101100      00101100      00101100
      ========      ========      ========      ========

      ========      ========      ========      ========

      00001100      00001100      00001100      00001100
      10110110      10110110      10110110      10110110
      ========      ========      ========      ========

      ========      ========      ========      ========

      10001000      10001000      10001000      10001000
      10001111      10001111      10001111      10001111
      ========      ========      ========      ========

      ========      ========      ========      ========

      00110111      00110111      00110111      00110111
      01110111      01110111      01110111      01110111
      ========      ========      ========      ========

      ========      ========      ========      ========

      10111111      10111111      10111111      10111111
      11000000      11000000      11000000      11000000
      ========      ========      ========      ========

      ========      ========      ========      ========

      01100110      01100110      01100110      01100110
      11100111      11100111      11100111      11100111
      ========      ========      ========      ========

      ========      ========      ========      ========

      10111110      10111110      10111110      10111110
      00010110      00010110      00010110      00010110
      ========      ========      ========      ========

      ========      ========      ========      ========

      10100010      10100010      10100010      10100010
      10110110      10110110      10110110      10110110
      ========      ========      ========      ========

      ========      ========      ========      ========
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Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      00000100      00000100      00000100      00000100
      01101110      01101110      01101110      01101110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01100110      01100110      01100110      01100110
      01000110      01000110      01000110      01000110
      ========      ========      ========      ========

      ========      ========      ========      ========

      11111100      11111100      11111100      11111100
      11001101      11001101      11001101      11001101
      ========      ========      ========      ========

      ========      ========      ========      ========

      10110010      10110010      10110010      10110010
      01101010      01101010      01101010      01101010
      ========      ========      ========      ========

      ========      ========      ========      ========

      10111100      10111100      10111100      10111100
      01000110      01000110      01000110      01000110
      ========      ========      ========      ========

      ========      ========      ========      ========

      01011011      01011011      01011011      01011011
      01101110      01101110      01101110      01101110
      ========      ========      ========      ========

      ========      ========      ========      ========

      11110001      11110001      11110001      11110001
      00011111      00011111      00011111      00011111
      ========      ========      ========      ========

      ========      ========      ========      ========

      10100101      10100101      10100101      10100101
      01011001      01011001      01011001      01011001
      ========      ========      ========      ========

      ========      ========      ========      ========
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Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      00011010      00011010      00011010      00011010
      00101111      00101111      00101111      00101111
      ========      ========      ========      ========

      ========      ========      ========      ========

      00010011      00010011      00010011      00010011
      01101110      01101110      01101110      01101110
      ========      ========      ========      ========

      ========      ========      ========      ========

      11110101      11110101      11110101      11110101
      10001010      10001010      10001010      10001010
      ========      ========      ========      ========

      ========      ========      ========      ========

      01111110      01111110      01111110      01111110
      11111001      11111001      11111001      11111001
      ========      ========      ========      ========

      ========      ========      ========      ========

      00110111      00110111      00110111      00110111
      01100001      01100001      01100001      01100001
      ========      ========      ========      ========

      ========      ========      ========      ========

      01100101      01100101      01100101      01100101
      01001000      01001000      01001000      01001000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10000000      10000000      10000000      10000000
      00100011      00100011      00100011      00100011
      ========      ========      ========      ========

      ========      ========      ========      ========

      10000100      10000100      10000100      10000100
      11110111      11110111      11110111      11110111
      ========      ========      ========      ========

      ========      ========      ========      ========
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Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      10001110      10001110      10001110      10001110
      11101000      11101000      11101000      11101000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10101000      10101000      10101000      10101000
      01110000      01110000      01110000      01110000
      ========      ========      ========      ========

      ========      ========      ========      ========

      10110001      10110001      10110001      10110001
      00010000      00010000      00010000      00010000
      ========      ========      ========      ========

      ========      ========      ========      ========

      11000001      11000001      11000001      11000001
      10110011      10110011      10110011      10110011
      ========      ========      ========      ========

      ========      ========      ========      ========

      01111111      01111111      01111111      01111111
      00100111      00100111      00100111      00100111
      ========      ========      ========      ========

      ========      ========      ========      ========

      00111001      00111001      00111001      00111001
      01010011      01010011      01010011      01010011
      ========      ========      ========      ========

      ========      ========      ========      ========

      11001000      11001000      11001000      11001000
      00001100      00001100      00001100      00001100
      ========      ========      ========      ========

      ========      ========      ========      ========

      10000100      10000100      10000100      10000100
      11000001      11000001      11000001      11000001
      ========      ========      ========      ========

      ========      ========      ========      ========
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Calculate all answers to 8 Bit accuracy.

     Add Binary     Subtract        AND           OR

      11001100      11001100      11001100      11001100
      01010011      01010011      01010011      01010011
      ========      ========      ========      ========

      ========      ========      ========      ========

      11111001      11111001      11111001      11111001
      11001101      11001101      11001101      11001101
      ========      ========      ========      ========

      ========      ========      ========      ========

      10101100      10101100      10101100      10101100
      11100111      11100111      11100111      11100111
      ========      ========      ========      ========

      ========      ========      ========      ========

      11100000      11100000      11100000      11100000
      01101010      01101010      01101010      01101010
      ========      ========      ========      ========

      ========      ========      ========      ========

      00011111      00011111      00011111      00011111
      11110100      11110100      11110100      11110100
      ========      ========      ========      ========

      ========      ========      ========      ========

      11001100      11001100      11001100      11001100
      10110010      10110010      10110010      10110010
      ========      ========      ========      ========

      ========      ========      ========      ========

      01100110      01100110      01100110      01100110
      00000100      00000100      00000100      00000100
      ========      ========      ========      ========

      ========      ========      ========      ========

      00101010      00101010      00101010      00101010
      00101010      00101010      00101010      00101010
      ========      ========      ========      ========

      ========      ========      ========      ========
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Resistor Calculation Practice.

Filename Book3_10 Author R. J. Spriggs Last Update 117/Oct/2004

Activity:
Calculate the numeric values that should be in the cells indicated with the Question mark
from the given values in the table.

Volts Amps Ohms Watts

39 Volts 6 Amps ? ?

240 Volts ? ? 60W

? ? 250KΩ 100µW

12 Volts 130 Amps ? ?

? 50µA 500MΩ ?

1.2 Volts ? ? 1440W

? 10mA 500Ω ?

? ? 1M 36W



Number Conversion Practice.

Filename Book3_11 Author R. J. Spriggs Last Update 04/oct/2004

Activity:
Convert the following numeric values to the cell value indicated with the Question mark
in the appropriate box (?). Show examples of your working on this or another page to
indicate that you have not used a calculator to obtain the results.

Decimal Binary Octal Hex
67 ?

01110011 ?
? 132

236 ?
? DE

? BA
? 777

11010110 ?
? 11001100

250 ?
645 ?

? 5A



Frequency / Period Conversion Practice.

Filename Book5_12 Author R. J. Spriggs Last Update 06/Oct/2004

Activity:
Convert the following numeric values to the cell value indicated with the Question mark
in the appropriate box (?).

Frequency Period
? 20ms

2MHz ?
150Hz ?

? 1ms
22KHz ?

? 4µs
1M5Hz ?
4KHz ?

? 1.25ms
? 5s

Example
80Hz 12.5ms

Frequency =
1

Period

1

Frequency
Period =

or



Logic Circuits Practice.

Filename Book3_13 Author R. J. Spriggs Revision 1.1 Last Update 07/Nov/2004

Complete the Truth tables for the following circuits.

A

B

C

A B C
0 0
0 1
1 0
1 1

A B C
0 0
0 1
1 0
1 1

A

B
C

A

B

C

A B C
0 0
0 1
1 0
1 1

A

B

C

A B C
0 0
0 1
1 0
1 1

A

B

C

A B C
0 0
0 1
1 0
1 1

A

B

C

A B C
0 0
0 1
1 0
1 1



Logic Circuits Practice.

Filename Book3_14 Author R. J. Spriggs Revision 1.1 Last Update 14/Nov/2004

Create the Truth tables for the following circuit (W , X, Y, Z).

A B C D W X Y Z
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

A

B

C

D

B

C

D

A

W

X

Y

B

C

A

Z

a

c

b

h

d e

f

g

j

k

l

m

n



Logic Circuits Practice.

Filename Book3_14 Author R. J. Spriggs Revision 1.1 Last Update 14/Nov/2004

Additional Workspace for Truth Tables.

A B C D
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

A B C D
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1



Metric Multiplier Conversion Practice 2.

Filename Book3_15 Author R. J. Spriggs Last Update 23/Nov/2004

Activity:
Convert the following numeric values to the cell value indicated with the Question mark in
the appropriate box (?).

Decimal Value Metric Multiplier Value
470,000.00 ?

? 10n
? 25M

1800000000.000 ?
? 125T
? 1200n

4p5 ?
0.000,000,1 ?

? 50m
0.33m ?

0.0000000020 ?
? 0.000001000

Base number 100,000,000,000,000.000,000,000,000,0

Tera area
Giga area
Mega area
Kilo area
Units area *1
mili area
micro µ area
nano area
pico area



Counters and Shift Registers

Filename Book3_16.doc Author R. J. Spriggs Last update 12/November/2006

Q

-Q

D

SR

Clk

Q

-Q

D

SR

Clk

D1

Q1

-Q1

D2

Q2

-Q2

Clk1

Clk2

Q

-Q

D

SR

Clk

Q

-Q

D

SR

Clk

D1

Q1

-Q1

D2

Q2

-Q2

Clk1

Clk2

Q

-Q

D

SR

Clk

Q

-Q

D

SR

Clk

D1

Q1

-Q1

D2

Q2

-Q2

Clk1

Clk2

Assume at start all Q outputs = 0 and -Q outputs = 1
Draw truth tables of above circuits on reverse of this sheet.

Logic 1


