15EEE111 Fundamentals of Electrical & Electronics Engineering

Assignment #3 Due Date: 21° February 2019
SOLUTION

Q1. Find the total voltage across the load resistor. Also draw the phasor diagram.

22V £ -64°
2V £35° % load
15vz20°
Solution:
Total voltage = 34.47 — j12.89 V
= 36.84-20,50 resultant vecior
22 2 -64°

Q2.An ac circuit consisting of a pure resistance of 10Q) is connected to an ac supply of 230 V, 50 Hz. Calculate
the (i) current (ii) power consumed and (iii) equations for voltage and current.
Solution:
Vo230
(M =—=""—=234
R 10

" == B ] — ¥
P (P =VI =230x23=5260W

(W, =42V =325.27v
I =+21=3252A
@= 217 =314rad | sec

v=325.25sin31d

i=3252sin314r

Q3. A pure inductive coil allows a current of 10A to flow from a 230V, 50 Hz supply. Find (i) inductance of the

coil (ii) power absorbed, and (iii) equations for voltage and current. Also draw the phasor diagram.
Solution:

Gy V230 =
(X, =T = 10 =230 (fi)V, =~/2V =325.27V
X, =21 I, =v2I =14.14A
X @ =21 =314rad | sec
"y L L=—-=0.073H ‘
() 27 v=2325.25sin314¢
(i P=0 i=14.14sin(314r —7/2)
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15EEE111 Fundamentals of Electrical & Electronics Engineering
Assignment #3 Due Date: 21° February 2019
SOLUTION
Q4. A 318pF capacitor is connected across a 230V, 50 Hz system. Find (i) the capacitive reactance (ii) rms

value of current and (iii) equations for voltage and current.

Solution:
. 1 i
(DX, =——==10Q
274fC
. V
(1i)] = —=23A
C Xe
] (iii)V, = 2V = 32527V
P , _
|+ Ve 1,=~21=3253A
@=2af =314rad /sec
Q v=2325.25sin314¢
py
L) i=32.53sin(314t +x/2)
Q5. Calculate the total impedance of the circuit shown below. R
Solution: AP
X, = 2nfL = (2)(m)(60 Hz)(650 mH) LoV () L3 650 mH
=245.04 Q 60 Hz .
XC: l = l 4|
2rfC (2)(T)(60 Hz)(1.5 [LF) 1.5 uF
X = 1.7684 kQ Z.
Z.=250+0Q or 250Q 20° zmﬂﬂéuo
=0+j245.04 Q0 or 24504 Q 2 90°
L =042 ? 20V () zLam.mﬂmo"
Z.=0-j1.7684k Q or 1.7684 kQ ~ -9¢° ‘ Z.
Z,oo = (250 + JO Q) + (0 + j245.04 Q) + (0 - 17684k Q) {
1.7684 kQ 2 -90°

Zow =250-j1.5233k Q or 1.5437 kQ / -80.680°

Q6.A coil having a resistance of 7Q and an inductance of 31.8mH is connected to 230V, 50Hz supply. Calculate
(i) the circuit current (ii) phase angle (iii) power factor (iv) power consumed, (v) reactive power and (vi) apparent
power. Also draw the phasor diagram.

Solution:
X, =271 =2x3.14x50x31.8x107 = 10Q
s - —= - _ R
Z=\R*+X] =T +10° =1220 MAN i)
) - = -q——vL—-r
{F}!:%:%:IB.S_‘SA !
- , ~)
} (X, L(10Y . g
(if)¢ = tan R =tan [7 =55lag v

(tii)PF = cos® =cos(557) =0.573lag
(iv)P =VIcosd =230x18.85x0.573 = 2484 24W

V) Reactive power Q = VI sind = 230 x 18.85 x 0.795 = 3.46 kVAR
vi) Apparent power = 4.25 kVA
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SOLUTION
Q7. A 200 V, 50 Hz, inductive circuit takes a current of 10A, lagging 30 degree. Find (i) the resistance (ii)
reactance (iii) inductance of the coil.
Solution:

—=200
10

(HR=Z cosg=20xcos30" =17.32Q
(i) X, =Zsing=20xsin 30" =108

(i) = X, _ 10

= =0.0318H
2af  2x3.14x50

Q8. A Capacitor of capacitance 79.5uF is connected in series with a non-inductive resistance of 30Q across a
100V, 50Hz supply. Find (i) impedance (ii) current (iiij) phase angle (iv) equation for the instantaneous value of
current. Also draw the phasor diagram.

Solution:

Xp=e o : — 400

T 2mC  2x3.14%50x79.5x107°
()7 = [R* + X7 =+/30° +40° =500 R ¢

) _____ AAAAA,
; i
{jj}j=L=—|m=2_4 i 1 «~ Ve Vg
50

A X G407 eae A\

) = tan '!—{_=1.'m' — 1=53"lead ~
(73 vy |_x31}; T ; \

(), =21 =+[2x 2= 28284
=21 =2x314x50=314rad / sec
i=2.828sin{3141+53")

Q9. A 230V, 50 Hz ac supply is applied to a coil of 0.06 H inductance and 2.5 Q resistance connected in series
with a 6.8 yF capacitor. Calculate (i) Impedance (ii) Current (iii) Phase angle between current and voltage
(iv) power factor (v) power consumed
Solution:

X, =20L=2x314x30x006=18840

X - I 1

Y2mC 2x3.14x50x6.8x107°
(0Z = JR7+ (X, - X F =257 + (18.84— 468 ] =449.20
v 230

=468 Q

fr‘r‘;I=E= 110 3 =0.5124
(i ydr = tan "! MF tan -'|rM1|= —8%0 7°
| J \ 30 J

(iv)pf = cos & =cos 80,7 = 00056 lead
(VIP =W cos & =230 =0.512 = 0.0056 =0.66W
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SOLUTION
Q10. A resistance R, an inductance L=0.01 H and a capacitance C are connected in series. When an alternating
voltage v=400 Sin(3000t-20°) is applied to the series combination, the current flowing is ~ 10V2 Sin(3000t-65°).

Find the values of R and C.

Solution:
®=65"—20° =45lag z=Y2 - 20 _os307- KX, -X.) =R+ K
X, =al = 3000x0.01 = 30Q l. 1042
tanP =tan 45" =1 V2R=283
: R =200
. — xr — "‘i" _
tan @ =—"——=1 X, -X,=20Q
R=X, - X, X, =30-20=10Q
c=_ L _333ur

@X,.  3000x10
Q11. A caoil of pf 0.6 is in series with a 100uF capacitor. When connected to a 50Hz supply, the potential
difference across the coil is equal to the potential difference across the capacitor. Find the resistance and

inductance of the coil.

Solution:
cm—— ] —=131.830Q R ML 100pF
29C  2x3.14x50x100x10 AR,
vV =V 4 -.-__me—.-— c_-.
1Z_, =IX, =
Z =X, =31.830 \;/'

R=Z_,cosd , =31.83x0.6=19.09Q

X, =yZ2,-R* =+31.83" -19.09° =25.46Q

L= : = ' =0.081H

24l 2x3.14x50%25.46

Q12. A current of (120-j50)A flows through a circuit when the applied voltage is (8+j12)V. Determine 0]
impedance (ii) power factor (iii) power consumed and reactive power.

Solution:
F:E+j]: if & 79.7° =0.179%
f=12[}—;’5{] :ar;pf—m.s =cos 9.7 =0.17%ayg
v 8+ i12 (s =vI =[E+jl_‘]'X[I2ﬂ+j5ﬂ}=3m+j134ﬂ
A L. Jle _ T — . . .
“JK—T—m—[}.U_-FJH1|—[.}_|1£-|||r':]? ‘l, - IJ‘+ ,.FL'}
Z=011 P =360W
$=797" Q =1840WVAR

Q13. The complex Volt Amperes in a series circuit are (4330-j2500) and the current is (25+j43.3)A. Find the
applied voltage.
Solution:

S =4330+ j2500
1

S 4330+ )25
S _BB30HID0 _ g6 64 i50

T 25— j433
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SOLUTION
Q14. Calculate the total impedance of the circuit.
Solution:
X = ol = 2nfL = 27.60.142x10° = 53540 i
1 1 1 C
XK, = — = = = =16.58Q 240V Ré Lg ]
© oC 2nfC  27.60.160x10" 60 Hz @ 1kQ [ 142 mH TMO“F
7. 1 _ 1
-2 ) (o5
— + | — - — -
R X X 1000 5354 1658
1 1
z = = 24.00Q

J10<10° 4 1.734x10° 00417

Q15. Find the impedance across the terminals a-b. Consider the supply frequency as 50Hz.
10Q

Solution:
Zp=16-71.99 Q

Q16. A parallel circuit comprises of a resistor of 20Q in series with an inductive reactance 15Q in one branch
and a resistor of 30Q in series with a capacitive reactance of 20Q in the other branch. Determine the current and
power dissipated in each branch if the total current drawn by the parallel circuit is 102-30° A.

Solution:

Z,=20+ jI5

Z,=30- j20

I=10£ 30" =8.66— j5

I =1—%2 —(866- j5)x (30 - j20)
71z, (20+ j15)= (30— j20)

I,=38- j6.08=7.17£— 60"
I,=1-1 =(8.66— j5)—(3.8— j6.08)
I, =486+ j1.08=4.98, -12.5

P, =I}R, =7.17% x 20=1028.2W

P =1 R, =498 x30="T744W I, 30 e

Q17. An impedance coil in parallel with a 100uF capacitor is connected across a 200V, 50Hz supply. The coil
takes a current of 4A and the power loss in the coil is 600W. Calculate (i) the resistance of the coil (ii) the
inductance of the coil (iii) the power factor of the entire circuit.

I, 200 150
108-30 ¢

Solution:
Vv 2

7 == _500

w4
P=1"R=600W
g=0_80_45q

4

X, =47 - R =450° 37,57 =33.07Q
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SOLUTION
X 33.07 Z. 37.5+ j33 — j31.83
=X BT 6 o5k 7= L2 _ (3754 j33.07) j31.83)
20 2x3.14x50 Z +Z, (37.5+;33.07)+(- j31.83)
X.== l _ s ! __31.830 Z=27-j3272=42422-50.5"
AC  2x3.14x50x100x10 b=—_505"

Z,= R+ jX, =315+ j33.07

pf = cos® = cosl-50.5" )= 0.6365
Z,=—jXc=-j31.83

Q18. A circuit having a resistance of 20Q and inductance of 0.07H is connected in parallel with a series
combination of 50Q resistance and 60uF capacitance. Calculate the total current, when the parallel combination
is connected across 230V, 50Hz supply.

Solution:

X, =201 =2x3.14x50x0.07 =220
b I
24C  2x3.14x50x60x107°

o

Z, =20+ j22
Z, =50- j53
_ 72, _ (20+22)(50- js3) 2574119
Z +Z, (20+j22)+(50— j53) '
7 o
=y _230

=——=74-j34=8.132-24%

zZ Z

Q19. Two impedances Z; = 12-j10 and Z,=10+j12 are connected in parallel across a 230V, 50Hz supply.

Calculate the equivalent impedance, current, power factor and power consumed.

Solution:
Z,=12-j10 = 15.622-40 ohms
Z,=10+j12=15.62,50 ohms R1 R2
Z =11.12215 ohms 230V(A)
Current, | = 20.682-15 A S0 Hz C

L
Pf = 0.96 lagging T

Power = VI cos¢ = 4.566 kW

Q20. Three impedances Z,, Z,, Z3 are connected in parallel across a 230V, 50Hz supply. The values are
Z,=12,30° 7,=82-30° and Z; =10,60°. Calculate the total impedance, total current, power factor and power
consumed by the whole circuit.
Solution:

Total impedance, Z = 4.25214° Q

Total current, | = 54.052-14° A

Power factor = 0.97 lagging

Power, P = 12.058 kW
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