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1. In a balanced three-phase Y-Y system, the source is an abc sequence of 
voltages and Van=12000. The line impedance per phase is 1+j2  
while the per-phase impedance of the load is 19+j13. Calculate the 
line currents, neutral current, phase currents, phase voltages and line 
voltages. 
 
SOLUTION: 
a) line currents: 
Ia=

Van

ZL+ZY
 = 1200

(19+j13)(1+j2)
= 1200

20+j15
=  4.8-36.870 A 

Ib= Ia-1200 = 4.8-156.870 A 
Ic= Ia1200 = 64.883.130 A 
 
b) neutral current: As a balanced system, In=0 
 
c) Phase currents are same as the line currents. 
 
d) Phase voltages: Van= 12000, Vbn= 120-1200 , Vcn= 120-2400 

 

e) line voltages:  
Vab = √3Vp300 =√3x12000+300 = 207.85300 
Vbc= Vab -1200 = 207.851500 
Vca= Vab +1200= 207.852700 
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2. For the delta-delta circuit of Fig. 1, calculate the phase and line currents. 

 
Fig.1 

SOLUTION: 
Phase currents: 
❖ IAB=VAB

Z
 = 1730

30+j10
=  1730

31.6218.430= 5.47-18.430 A 

❖ IBC= IAB-1200 = 5.47-138.430 A 
❖ ICA= IAB1200 = 5.47-101.570 A 

Line currents: 
❖ Ia= IAB √3-30= 5.47√3-48.430  = 9.474 -48.430 A  
❖ Ib= Ia-1200 = 9.474 -168.430 A 
❖ Ic= Ia1200 = 9.474 71.570 A 
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3. a) Fill the table with aid of number base conversions: 

 Decimal Binary Octal Hexa-
decimal 

225.225 ? ? ? 
? 11101.111100 ? ? 
? -- 3.07 ? 

 
SOLUTION: 

Decimal Binary Octal Hexa-
decimal 

225.225 11100001. 
00111 341.16316 E1.39 

29.9375 11101.111100 35.74 1D.F 
3.109375 11.000111 3.07 3.1C 
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 b) Determine the Boolean expression for the output, X of a logic circuit 

shown in Fig.2. For the obtained expression simplify it and implement 
the same with the appropriate logic gate. 

 
Fig.2 

SOLUTION: 

 
 

X=(A+B̅)(B+C)B 
Apply distributive law: X= (A+B̅)(BB+CB) 

X= (A+B̅)(B+CB)       since, BB=B 
 

Apply A+AB=A:  
X= (A+B̅)B 

 
Apply distributive law: X= AB+B̅B 

X= AB                          since, BB̅ = 0 
The minimized expression can realize using an AND gate 
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4. a) Transform each of the following canonical expressions into other 
canonical form in decimal notation and express its simplified form in 
decimal notation. 
(i) f (x, y, z) = m (0, 1, 3, 4, 6, 7) 
(ii) f (w, x, y, z) = M (0, 1, 2, 3, 4, 6, 12) 
 
SOLUTION: 
(i) Given: The expression f (x, y, z) = m (0, 1, 3, 4, 6, 7) 
There are three variable x, y, z 
Then the total number of term 23 (= 8).  
The given expression is SOP, it contains six term from the total number 
of term.  
So, the POS form contain remaining two terms, 2 and 5.  
The POS form of expression is given below: f (x, y, z) = M (2, 5) 
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(ii) Given: The expression f (w, x, y, z) = M (0, 1, 2, 3, 4, 6, 12) 
There are four variables w, x, y, z, then the total number of term 24 (= 
16).  
The given expression is POS, it contains seven term from the total 
number of term.  
So the SOP form contain remaining nine terms, 5, 7, 8, 9, 10, 11, 13, 14 
and 15.  
The SOP form of expression is given below: 
f (w, x, y, z) = m (5, 7, 8, 9, 10, 11, 13, 14, 15)  

 Find the equivalent POS for the expression: F = AC+AB+BC. 
SOLUTION: 
Standard SOP: ABC+AB̅C+ABC+ABC̅+ABC+A̅BC 
= (111, 101, 110, 011) =7,5,6,3 
POS: 0,1,2,4= (000,001,010,011)  
=(A̅ + B̅ + C̅) (A̅ + B̅ + 𝐶) (A̅̅ ̅ + B + C̅)( A̅ + 𝐵 + 𝐶) 
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5. Using K-map realize the following expression using minimum number 
of gates Y = ABCD+ AB̅C̅D̅ + AB̅C+AB. 
SOLUTION: 
= ABCD + AB′C′D′ + AB′C (D + D′) + AB (C + C′) (D + D′)  
= ABCD + AB′C′D′ + AB′CD + AB′CD′ + (ABC + ABC′) (D + D′)  
= ABCD + AB′C′D′ + AB′CD + AB′CD′ + ABCD + ABC′D +  
ABCD′ + ABC′D′  
= ABCD + AB′C′D′ + AB′CD + AB′CD′ + ABC′D + ABCD′ + ABC′D′   

 AB+AC+ AD̅ 
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