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Q1

A current source in a linear circuit has

i, = 15cos(2571 +25°) A

(a) What is the amplitude of the current?
(b) What is the angular frequency?

(c) Find the frequency of the current.

(d) Calculate i, at t = 2 ms.

Sol 1

(a) amplitude = 15 A

(b) © =257 ="7854rad;s 7

) f=—=125Hz

d) I, = 15225°A

L(2ms) = 15¢cos((5007)(2x107)+259) o
= 15 cos(m +25°) = 15 cos(205°)
= -13.595A Ll

Dr. Ahmed EIShafee, ACU : Spring 2016, Electric Circuits Il
-2/12-



O N% )

Oay Y f1t
X ‘{:/c/\'

St Y.

[Sm B} AHrRAM CANADIAN UNIVERSITY

e~

FACULTY OF l\(.l\;l\(. gaa"etlf aﬁ engine%ing

Q2 Given v, = 45 sin(ewt + 30°) Vand v, =

50 cos(wt — 307) V, determine the phase angle
between the two sinusoids and which one lags
the other.

Sol 2

vy =45 sin(er + 30°) V= 45 cos(ar +30°—-90°) = 45 cos(ar—60°) V
13 =50 cos(art —30°)V

This indicates that the phase angle between the two signals 1s 30° and that v lags
V.
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Q3 Calculate these complex numbers and express your
results in rectangular form:

(c) 20 + (16/ —50°)(5 + j12)

Sol 3

20 + (16./-50°)(13£67.38°) = 20+208/17.38° =20 + 198.5+62.13

= 218.5+j62.13
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Q4 Evaluate the following complex numbers and leave
your results in polar form:
) (10/60°)(35 / —507)
(2+j6)—(5+)
Sol 4

(10.£60°)(352 - 50°)
(-3+]5)=(5.83£120.96°)

— 60.02£_110.969 ------------------
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Q5 Find the phasors corresponding to the following
signals:
((c) v(r) = 120 sin(10r — 50°) V
((d) i(r) = —60 cos(30t + 10°) mA

Sol 5

(c) v()=120sin(10°t—50°) =120cos(10°r —50° —90°)

V=1204£-140°V

() i(r)=—60cos(307 +10°) = 60 cos(307 +10° +180°)

I=60£-170° mA
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Q6 Simplify the following expressions:
10 + 200\ : :
c) (W) V(10 + j5)(16 — j20)
Sol 6

[10 + /2
(c) 3+ ja

C'] J (10 + j5)(16 — 120)

=[(22.36.£63.43°)/(553.139)°[(11.18.£26.57°)(25.61 £-51.347)]"°
=[4.472.210.3°1[286.3.2-24.77°]"° = (19.999.220.6°)(16.921 /—12.38") = 338.4./8.22°

or 334.9+j48.38

Dr. Ahmed EIShafee, ACU : Spring 2016, Electric Circuits Il
-7/12-



Yl

w FICU J AHRAM CA\ ADIAN UNIVERSITY

: ,' dunall 4¢12
FACULTY OF ENGI IIII\( au‘w aﬁ engmemg

AHRAM CANADIAN UNIVERSITY

v Two voltages v, and v, appear in series so that their
sumisv = v, + v, If vy = 10cos(50r — 7/3)V
and v, = 12 cos(50f + 30°) V, find v.

Sol 7

V=V+V,=10<-60° +12 <30° =5- j8.66+10.392+ j6=15.62 < -9.805°

v(t) = 15.62¢0s(50t-9.8°) V
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Q8

Simplify the following:

(a) f(r) = 5 cos(2t + 15°) — 4 sin(2r — 30°)
(b) g(f) = 8 sint + 4 cos(t + 50°)

3.
(c) h(t) = J (10 cos 40¢ + 50 sin 401) dt
0

Sol 8

(a) F=5/15"-4/-30°-90° =6.8296 + j4.758 =8.3236.£34.86°

F(r) = 8.324cos(307 + 34.86°)

(b) G=84-90° +4450° =2.571— j4.9358 =5.5654—62.49°

g(f) = 5.565 cos(f — 62.49°)

(€) H=—— (1040%-}01 90“1 o = 40
_]CJ

ie. H=0.25/-90°+1.25/-180° =—j0.25-1.25=1.2748/ —168.69°

h(t) = 1.2748cos(40t — 168.69°)
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Q3 Using phasors, determine i(f) in the following
equations:
di :
(a) ZE + 3i(f) = 4 cos(2t — 457)
» di ;
i(b) II}J idt + E + 6i(f) = Scos(5r + 229 A
Sol 9

21l + 31 =4./45°, @=2
I(3+ j4)=4-45°
5° 5°
1= 4/_/4.“ e A 0.87-8.13°
3+34 5/53.13°

Therefore. i(t) = 800cos(2t — 8.13°) mA

. (b)
I
10—+ jol +61=5-22°, ©=5
J
(-2 +j5+6)I = 5.22°
5/22° 5,220

I= = =0.7452£-4.56°
6413 6.708£26.56° -

Therefore. 1(t) = 745 cos(5t — 4.56°) mA
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Qlo A voltage v(r) = 100 cos(60f + 207) V is applied to
a parallel combination of a 40-k{} resistor and a
50-wF capacitor. Find the steady-state currents
through the resistor and the capacitor.

Sol 10

Since R and C are in parallel. they have the same voltage across them. For the resistor.

v=[,bR — I,=v/R=220"20 55 20" ma

-

ip =2.5c0s(607+20°) mA

For the capacitor.

i =D 50x10°(~60)x100sin(60f + 20°) = —300sin(607 +20°) mA
© T dr
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Q11

A series RL circuit is connected to a 110-V ac
source. If the voltage across the resistor is 85 V, find
the voltage across the inductor.

Sol 11
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