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Q.No. | Question Marks

1 In a balanced three phase Y-Y system, the source voltage is 400 V and | 10
the frequency is 50Hz. The load comprises of a resistor of 22 Q and
inductor of 3.82 mH in series. Calculate (i) Phase voltage (ii)Line
current (iii) Total real and reactive power (iv) Power factor

2 In a balanced three phase Y-A system, the per-phase load impedance | 10
10-j5.2 Q is connected to a 400 V supply. Calculate the (i) line current
(i) active and reactive powers (iii) apparent power (iv) identify the type
of load (resistive or inductive or capacitive) with necessary justification.




Perform the following conversions as indicated [3+3+2+2]M 10
i) (108.435)10 to base 2
i) (328.435)10 to base 8
iii) (100101101.0110001)> to base 16
iv) (4ADC)16to base 8
a) Using boolean laws prove that [6 M] 10
(A+B)(AC+C)+ (B+AC) =AB
b) Simplify the boolean expression [4 M]
A[B + C(AB + AC)]
Using K-map method obtain the minimum sum of products form and draw 10

the logic circuit for the following function

F(A,B,C,D) = (0,2,3,5,7,8,9,10,11,13,15)




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 Q 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=50Hz R=22€Q, L=2382mH
Z=R+jwl)=22+j2r f L =22+ j1.2) = 22.03/3.12° Q

At source side:

4
Vpp, = 173 = 400 =230.94V

V3 V3
At load side:
Source Vpp, = Vpy,
a) Vpn =23094V

Vi 230/0°
I = = - 1 4 —J. °© A
P T ojpaze 104 3AY

b) For star connected load Ipy =I5, = 10.43 A

c¢) Real power

Py = Vpp, x Ipy, x cos(¢) = 230.94 x 10.43 x cos(3.12°) = 2.40 kW

Total real power

P3¢ =3 X Vph X Iph X COS(¢) =721 kW

d) Reactive power

Q1 = Vpn x Ipp x sin(¢) = 230.94 x 10.93 x sin(3.12°) = 0.13 kVAR

Total reactive power

Q3¢ =3 X Vph X Iph X sin(¢) =041 kVAR

e) power factor

cos(¢) = cos(4.57°) = 0.99(lagging)



2. In a balanced three phase Y-A system, per-phase load impedance 10—j5.2 €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.
Given:

VL =400V,Z =10 — j5.2 = 11.27/-27.47°

Source side:

VL =400V

The line voltage from the Y connected source will be the phase voltage for a A-connected load
Load side:
Phase current:

PRIz T 112t

=3549V

a) Line current:

I, =/3Ip, = 6147 A

b) Real power

Py = Vpp, x Ipy x cos(¢) = 400 x 35.49 x cos(—27.47°) = 12.59 kW
P3y = 3% Vpp, x Ipy, x cos(¢) = 37.78 kW

Reactive power:
Q1p = Vprlppsin(¢) = 400 x 35.49 x sin(—27.47°) = —6.54 kEVAR

Q3¢ =3 * Vph X Iph X sin(gb) = —19.64 kVAR

c¢) Apparent power

| S1p |[= /Py + Q1 = 1418 kV A

| Say |=42.65 KV A

d) As the reactive power is negative, the load is capacitive



3. Perform the following conversions as indicated [3+34-2+2]M

(a) (108.435)19 to base 2
(b) (328.435)10 to base 8
(¢) (100101101.0110001) to base 16

(d) (4ADC)16 to base 8

(1) (108.435)10=("n

21108 0.435x2=0.87 0.87 with carry 0
21 54-0 0.87x2=1.74  0.74 with carry 1
2127-0 0.74x2=148  0.48 with carry 1
2[13-1

048x2=096  0.96 with carry 0
21 6-1
2[3 -0
o [T-1 (108.435)10 = (1101100.0110)2
20 -1

(i) (328.435)0= (s

8| 328 0.435x8=3.48 (.48 with carry 3
8 451 '10 048x8=3.84  0.84 with carry 3

0.84 x 8 =6.72 0.72 with carry 6
0.72x8=5.62 0.62 with carry 5

(328.435)10 = (510.3365)s

(i) (100101101.0110001),= (16 = (12D.62)s

000100101101.01100010
1 2 D ¢ 2

(iv) (4ADC)is = (?)s = (45334)s

0100 1010 1101 1100



4. a) Using boolean laws prove that

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

Ans:

(A+BYAC+C)B+AC)=(AAC+AC+BAC+BC)BAC)
=(0+AC+BAC+BC)(B(A+0)) where A A =0
=(AC+BAC+BC)BA+BC)
=ACBA+ACBC+BACBA+BACBC+BCBA+BCBC
=ABC+ABC+ABC where AA=0 and C C =0

=ABC+ABC+ABC

:ZB(é—i—C'): where C+C =1
5. b) Simplify the boolean expression
A[B+ C(AB + AC)]

Ans:

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

=AB+C((A+B) (A+C)] Demorgan’s law

=AB+AC+0+ABC+0)] where CC=0



=AB+AAC+AABC

: 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(z,y,2) =Y (0,2,3,5,7,8,9,10,11,13,15)

F=%0 2.3 5 7.8 9 10 11, 13, 15)
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F=AB+CD+BD+BD



	CAT-2_BEEE102L_Questions
	Cat2_solution

