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1. Use the Boolean Algebra laws to simplify each of the Boolean 

expressions. Create the logic gate circuit and truth table for the original 

and simplified Boolean expressions to verify that the Boolean expressions 

are equivalent.  

(A + B) (A+C)   

Boolean Expression 

Boolean Laws Used  

 

 

 

 

 

Logic Circuit  

 

 

 

 

 

Truth Tables  

 

 

 

 

 



 Basic Electronics Terms 

1 Ampere (A)  

The unit of measurement of electric current 

2 Amplifier  

Electronic device or circuit that produces an output signal 

with greater power, voltage, or current that that provided by 

the input signal. 

3 Capacitance 

(C) 

The capability of a component to store an electric charge 

when voltage is applied across the component. Capacitance is 

measure in Farads 

4 Capacitor a component that stores electric charge when voltage is 

applied to it, that can return the charge to a circuit in the 

form of electric current when the voltage is removed. 

5 Diode A component that conducts current in one direction only. 

6 Frequency (f) Number of cycles of a waveform that occur in a given time 

period, measured in hertz (cycles per second). Hertz are 

named after the German physicist Heinrich Rudolf Hertz. 

7 Ground  

Zero volts. This is the arbitrary reference point in a circuit 

from which all voltage measurements are made. 

8 Impedance (Z) Total opposition (resistance and reactance) of a circuit to AC 

current flow, measured in ohms. 

9 Inductance (L) The property of a component that opposes any change in an 

existing current, measured in Henry's (H). 

 

10 Integrated 

Circuit (IC) 

Electronic component if the form of a very small silicon chip 

in which numerous transistors and other components have 

been built to form a circuit. 

 Ohm (Ω) The unit of measurement of resistance. 

 

 Ohm's Law  

A formula used to calculate the relationship between voltage, 

current and resistance. It is expressed as V=IR. Also 

expressed as E= IR. 

 

 Reactance (X) The degree of opposition of a component to the flow of 

alternating current (AC), measured in Ohms. 

 Resistance (R)  

The degree of opposition of a component to the flow of 

electric current, measured in ohms. 

 Semiconductor  

A material that has electrical characteristics of a conductor 

or an insulator, depending on how it is treated. Silicon is the 



 

 

 

 

 

 

 

 

 

 

 

semiconductor material most commonly used in electronic 

components. 

 Transformer A component that transforms an input AC voltage to either a 

higher level (step up transformer) or a lower level (step down 

transformer) AC voltage. 

 

 Volt (V) The unit of measurement for the potential difference that 

causes a current to flow through a conductor. 

 

 Watt (W)  

A unit of electric power dissipated as heat when 1 amp of 

current flows through a component that has 1 volt applied 

across it. 

 

Show your work: 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Show your work: 

 

 



 

 

 

 

 

 

 

Logic Simplification Using Boolean Algebra 

 

 

 

 

 

 

1. Using Boolean algebra techniques, simplify this expression: 

                   AB + A(B + C) + B(B + C) 

Solution:  The following is not necessarily the only approach.  

Step 1: Apply the distributive law to the second and third terms in the 

expression, as follows:  

                       AB + AB + AC + BB + BC  

Step 2: Apply rule 7 (BB = B) to the fourth term. 

                    AB + AB + AC + B + BC  

Step 3: Apply rule 5 (AB + AB = AB) to the first two terms.  

                       AB + AC + B + BC 

 Step 4: Apply rule 10 (B + BC = B) to the last two terms. 

                            AB + AC + B  

Step 5: Apply rule 10 (AB + B = B) to the first and third terms.  

                           B + AC  

Show your work: 

 

 



At this point the expression is simplified as much as possible. Once you gain 

experience in applying Boolean algebra, you can often combine many individual 

steps. 

 

2. Simplify the following Boolean expression: [AB(C + BD) + A B]C  

Note that brackets and parentheses mean the same thing: the term inside is 

multiplied(ANDed) with the term outside. 

 

 

 

 

 

 

 

 

 

 

 

 

At this point the expression is simplified as much as possible. Once you gain 

experience in applying Boolean algebra, you can often combine many individual 

steps. 

 

 

Related problem: 

 Simplify the Boolean expression AB + A(B + C) + B(B + C). 

 



 

 

True/False  

1. Variable, complement, and literal are all terms used in Boolean algebra. 

 2. Addition in Boolean algebra is equivalent to the NOR function. 

 3. Multiplication in Boolean algebra is equivalent to the AND function.  

4. The commutative law, associative law, and distributive law are all laws in 

Boolean algebra.  

5. The complement of 0 is 0 itself.  

6. When a Boolean variable is multiplied by its complement, the result is the 

variable. 

7. “The complement of a product of variables is equal to the sum of the 

complements of each variable” is a statement of DeMorgan’s theorem. 

 8. SOP means sum-of-products. 

 

 

Related problem:  

Simplify the Boolean expression  

 

 

 

 

 

 

 

 

 



Encircle the correct answer:  

1. A variable is a symbol in Boolean algebra used to represent  

A. data 

B. a condition 

C. an action  

D. answers (a), (b), and (c)  

 

2. The Boolean expression A + B + C is 

A. a sum term  

B. a literal term  

C. an inverse term  

D. a product term 

 

3. The Boolean expression ABCD is  

A. a sum term  

B. a literal term  

C. an inverse term  

D. a product term  

 

4. The domain of the expression ABCD + AB + CD + B is  

A. A and D  

B. B only  

C. A, B, C, and D 

D. none of these  

 

5. According to the associative law of addition,  

A. A + B = B + A  

B. A = A + A  

C. (A + B) + C = A + (B + C )  

D. A + 0 = A  

 

6. According to commutative law of multiplication,  

A. AB = BA  

B. A = AA  

C. (AB)C = A(BC )  

D. A0 = A  

 

7. According to the distributive law, 

A. A(B + C) = AB + AC  

B. A(BC) = ABC  

C. A(A + 1) = A  

D. A + AB = A  



8. Which one of the following is not a valid rule of Boolean algebra?  

A. A + 1 = 1  

B. A = A 

C. AA = A 

D. A + 0 = A 

 

9. Which of the following rules states that if one input of an AND gate is 

always 1, the output is equal to the other input?  

A. A + 1 = 1  

B. A + A = A  

C. A #A = A 

D. A #1 = A 

 

10. According to DeMorgan’s theorems, the complement of a product of 

variables is equal to  

A. the complement of the sum  

B. the sum of the complements  

C. the product of the complements  

D. answers (a), (b), and (c) 

 

11. The Boolean expression X = (A + B)(C + D) represents  

A. two ORs ANDed together  

B. two ANDs ORed together 

C. A 4-input AND gate  

D. a 4-input OR gate 

 

12.  An example of a sum-of-products expression is  

A. A + B(C + D)  

B. AB + AC + ABC  

C. (A + B + C)(A + B + C) 

D. both answers (a) and (b) 

 

13. An example of a product-of-sums expression is 

A. A(B + C) + AC 

B. (A + B)(A + B + C)  

C. A + B + BC  

D. both answers (a) and (b) 

 

14. An example of a standard SOP expression is 

A. AB + ABC + ABD 

B. ABC + ACD 

C. AB + AB + AB 

D. ABCD + AB + A 


