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Q.1) Sketch the voltage which develops across the terminals of a 2.5 F capacitor in
response to the current waveforms that is shown in Figure Q.1. [3-Points]
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J, . ] 1 ”vhgt)=ﬁj;{].dt+v(0)=ﬂ.8
For —co <t < -1 For—-1<t<0
i(t)=0,—-o<t<-1 i(tH)=2,-1<t<0
v(t,) = v(—») =0 =1 t _
(to) 1( )r v= [, 2.dt+v(-1)
2
v(t) = ﬁf_mﬂ.dt+v(—m} = Etl‘_1+v(—1)
v(-1)=0
For0<t<2 v(t)=0.8(t+1),-1<t<0
1 t
v(t):EJO.dt+v(ﬂ)=ﬂ.B
-2 Jo
Fort >3

v(t) =08 0<t<2

Forz2<t<3
1 t
v = 5% L—Z.dt+v(2}

. %u‘z +v(2) =—0.8(t—2) +v(2)

v(2)=0.8
v(t)=-0.8t+2.4,2<t<3

v(t) = 5= [;0.dt +v(3)
v(3)=0
v(t)=0,t>3



v(t)=0,—0<t< -1
v(t)=0.8(t+1),-1<t<0
vit)=-0.8t+2.4 ,2<t<3
v(t)=0,t=3

v(t)=0.8,0<t<2
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Q.2) Obtain the equivalent resistance Ry, in the circuit shown in Figure Q.2 then use

it to find i. [4-Points]
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R,
RiR> + R>2R; + R3R

R;
RiR> + R2R3 + R3 R,

R,

Solution:

this Y is equivalent to the A if
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o RiRz
"7 Ri+ Rs + Re
RpRc
Ry =
RA+ Rz + Re
ReR
R}I [OFAY:

Ro+ Rp + Rc




R1=10 Q, R2=20 Q, and R3=10 Q

Ra=500/20=25 Q
Rb=500/10=50 Q

Rc=500/10=50 O
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50//50=25Q
25//25=12.5Q

50//50=25Q
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12.5+25=37.5Q
37.5//25=15Q

i=120/15=8A
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Q.3) Obtain the energy stored in the 2 mF capacitor that is shown in Fig. Q.3 under
dc conditions. [3-Points]
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Solution:

Under dc conditions. we replace each capacitor with an open circuit.
as shown in Fig. 6.12(b). The current through the series combination
of the 2-k} and 4-k{) resistors is obtained by current division as

= (6 MmA)Y = 2 maA
3 4+ 2 + 4

Hence. the voltages v; and v, across the capacitors are
v, = 2000 = 4 WV v, = 4000 = 8 W

and the energies stored in them are
_1 2 _ 1 —3 a2
wy, = 5 Cvy = (2 X 10 H(4)” = 16 ml

1 o 1 _
wo = 5 Crvs = (4 X 10 )8) = 128 mJ



