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Duration : 90 minutes                                               Max. Marks : 50 

General instruction(s): 

Answer all the questions 

Assume if any data is missing  

Q.No. Question  Marks 

1 In a balanced three phase Y-Y system, the source voltage is 400 V and 

the frequency is 50Hz. The load comprises of a resistor of 22  and 

inductor of 3.82 mH in series. Calculate (i) Phase voltage (ii)Line 

current (iii) Total real and reactive power (iv) Power factor 

 

10 

2 In a balanced three phase Y- system, the per-phase load impedance 

10−j5.2   is connected to a 400 V supply. Calculate the (i) line current 

(ii) active and reactive powers (iii) apparent power (iv) identify the type 

of load (resistive or inductive or capacitive) with necessary justification. 
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3 Perform the following conversions as indicated [3+3+2+2]M 

i) (108.435)10 to base 2 

ii) (328.435)10 to base 8 

iii) (100101101.0110001)2 to base 16 

iv) (4ADC)16 to base 8 

 

10 

4 a) Using boolean laws prove that   [6 M] 

 

 

b) Simplify the boolean expression [4 M] 
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5 Using K-map method obtain the minimum sum of products form and draw 

the logic circuit for the following function 
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BEEE102L Cat-2 solutions

1. In a balanced three-phase Y-Y system, the source voltage is 400 V and the frequency is 50Hz.

The load comprises of a resistor of 22 Ω and inductor of 3.82 mH in series. Calculate (i) phase

voltage (ii) line current (iii) Total real and reactive power (iv) power factor.

Given:

VL = 400 , f = 50 Hz R = 22 Ω, L = 3.82 mH

Z = R+ j(ωL) = 22 + j(2π f L = 22 + j1.2) = 22.03 3.12◦ Ω

At source side:

VPh =
VL√
3
=

400√
3
= 230.94 V

At load side:

Source Vph = VPh

a) Vph = 230.94 V

IPh =
VPh

Z
=

230 0◦

22.03 3.12◦
= 10.43 −3.12◦ A

b) For star connected load IPh = IL = 10.43 A

c) Real power

P1ϕ = VPh × IPh × cos(ϕ) = 230.94× 10.43× cos(3.12◦) = 2.40 kW

Total real power

P3ϕ = 3× VPh × IPh × cos(ϕ) = 7.21 kW

d) Reactive power

Q1ϕ = VPh × IPh × sin(ϕ) = 230.94× 10.93× sin(3.12◦) = 0.13 kV AR

Total reactive power

Q3ϕ = 3× VPh × IPh × sin(ϕ) = 0.41 kV AR

e) power factor

cos(ϕ) = cos(4.57◦) = 0.99(lagging)



2. In a balanced three phase Y-∆ system, per-phase load impedance 10−j5.2 Ω is connected to a

400 V supply. Calculate the (i) line current (ii) active and reactive powers (iii) apparent power

(iv) identify the type of load (resistive or inductive or capacitive) with necessary justification.

Given:

VL = 400 V, Z = 10− j5.2 = 11.27 −27.47◦

Source side:

VL = 400 V

The line voltage from the Y connected source will be the phase voltage for a ∆-connected load

Load side:

Phase current:

| IPh |= | VPh |
| Z |

=
400

11.27
= 35.49 V

a) Line current:

IL =
√
3IPh = 61.47 A

b) Real power

P1ϕ = VPh × IPh × cos(ϕ) = 400× 35.49× cos(−27.47◦) = 12.59 kW

P3ϕ = 3 ∗ VPh × IPh × cos(ϕ) = 37.78 kW

Reactive power:

Q1ϕ = VphIPh sin(ϕ) = 400× 35.49× sin(−27.47◦) = −6.54 kV AR

Q3ϕ = 3 ∗ VPh × IPh × sin(ϕ) = −19.64 kV AR

c) Apparent power

| S1ϕ |=
√
P 2
1ϕ +Q2

1ϕ = 14.18 kV A

| S3ϕ |= 42.65 kV A

d) As the reactive power is negative, the load is capacitive
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3. Perform the following conversions as indicated [3+3+2+2]M

(a) (108.435)10 to base 2

(b) (328.435)10 to base 8

(c) (100101101.0110001)2 to base 16

(d) (4ADC)16 to base 8
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4. a) Using boolean laws prove that

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

Ans:

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

= (0 +A C +B A C +B C)(B(A+ C)) where A A = 0

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

= A C B A+A C B C +B A C B A+B A C B C +B C B A+B C B C

= A B C +A B C +A B C where A A = 0 and C C = 0

= A B C +A B C +A B C

= A B(C + C) = A B where C + C = 1

5. b) Simplify the boolean expression

A[B + C(AB +AC)]

Ans:

A[B + C(AB +AC)] = A[B + C(AB AC)] Demorgan’s law

= A[B + C((A+B) (A+ C)] Demorgan’s law

= A[B + C(A A+A C +B A+B C)]

= A[B + C(A+A C +A B +B C)] where A A = A

= A[B +A C +A C C +A B C +B C C)]

= A[B +A C + 0 +A B C + 0)] where C C = 0
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= A[B +A C +A B C]

= AB +A A C +A A B C

= AB where A A = 0

6. Using K-map method obtain the minimum sum of products form and draw the logic circuit for

the following function

F (x, y, z) =
∑

(0, 2, 3, 5, 7, 8, 9, 10, 11, 13, 15)

F = A B + C D +B D +B D
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