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(a)

Parallel plate capacitor:

..—.Mlp— C = capacitance
A = area of plate
[ = separation of plates
— v = voltage across the plates
C
% T i = current charging/discharging the capacitor
—_—
. . . dv
Voltage-current relation on capacitance: [ = C ?
t
_ dv
Power: P =vi=Cv—;
dt
v vi o1
Energy stored: W = JPdl‘ = Icvdv =C—=—4qV;
0 2 2
1
24V 1qVv 1
Energy per unit volume: w = 27 "4 ; w=—DE;
Al 2A1 2

Knowing D = &F ; where D is electric flux density, E is electric field intensity and € is permittivity
of medium between the plates;
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w—28E

(b)
Energy stored before pulling apart:

1000

2
Wy =1 B x Volume; =1x8.85x107"? x( 3J x1x(1.5%1073) = 0.00295 1
1.5x10™

Energy stored after pulling apart:

1000

W, =1 €E3 x Volume, = 1x8.85x107"2 x[l 0
DX

2
J x1x(2x1077) = 0.0022125J

Change is energy or work done: AW =W —W, ==0.00295-0022125=0.0007375J

Force as associated with work done: Frech = AW - 0.0007375 =1.475 N
Al 2-1.5)x1073
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(b)
Sy =3x10° A/Wb; S5=9x10° A/Wb; Sc=2x10° A/Wb; Sp =2 x10° A/Wb; ; A = 159 mm”, [, =1 mm.;

SA Sc
SD
)

i -3
g -8 _ 1x10 = 5%10° A/Wb

BA  1xazx1077 x(159%1070)

G

(ii)
Sy =[3+9//2+2+5110° =7.5x10% A/Wb

2 2
p=NT_ 1007 073 H=13mH
St 7.5%10°
(iif)
g=T _NL_ 20X10 ) 0104 =267 4w
S S 7.5%10 _

Py 133x10°

—084 T
A 159%x107°

g =Lo=1x267x107* =133x107* Wb; B, =

[\

w =%L12 =%><0.84><202 =026 J

B? 0.842

w =%—X(Volume)=%>< ><(1><10_3)><(159><10_6)=O.089 J=0.09 J
M 4rx10”7




3.

(a)

Causes of voltage drop in transformer on load:
1] ry JXr RT

DEAL

G|

(b)

As in the equivalent circuit, the series elements Ry and X7

cause voltage drop when load current 7, flows.
ZL/—(QL

S,=75kVA, V,/V, = N,/N,=11000/240; V,y, = 310V;

, S, 75x10°

Lypp =-L =222 _682 A
2FL =y T 11000
()

2

2Ry =1600 > Ry =34.4 Q

Rt
Zr =L,1=£=45.5 Q; cosgr :—:ﬂ—
1, 082 Zr 455
I'yZ 6.82x45.5
Reg = 2T cos(pr - )=——""

11000
(i)

0.756 = ¢ =40.9° and p.f =0.8 - ¢; =36.9°

xc0s(40.9° —36.9°) =0.028 = 2.8%

Vo =V| —I5Z7 =11000£0° —6.82./ —36.9° x45.5.240.9° =10690 — j21.6 =10690.£0.1°

N
Vo =5 Y2 _10600x—220__ 2330y
N, 11000




