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n{‘;r pts.) (a) Consider the following circuit connected to an extern voltage source as
O .

The relationship between V and I is plotted below.
V (volts)

1.

10

+ | (amps)

Drraw the Thevenin equivalent for this circuit in the space provided below.

V=10 Vand I =- 10 A. Vp = Voe
Thus V;= 10 VandR, =1 Q. Re? =Yoo
Ilﬁ
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(6 pts ) 1(b) Consider the ideal current source connected to a circuit as shown below. The
voltage drop across the circuit terminals is —2 volts as indicated.



5A V=-2 volts

Is the current source delivering power to e circuit{ circle yes or no below)? Justify your
ANSWer using one sentence.

" (3 pts.} Justification sentence: :

Positive . is flowing through a voltagl riSe in -H“ L‘.ir:u'a"' ' 'Hm; 'H'l: Eiﬂ:u'."f
S Hﬂ-ﬂ'ﬂ-m i Fh'l'.“tl". o e Curie .Jt Source T T e ———
Compute the ute value of the power (P), which is delivered to the circuit by

the current source or absorbed by the current source.
Pzliv] Must be absorb;
poser. "

l (l1pt. P=10W.

(7 pts.) l(c) Find the resistance of the following circuit as viewed from terminals a and b.
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2. Consider a periodic sawtooth signal which has the following Fourier series
representation, where t is in seconds.

xir)= E( gy~ Sindnr) s:ln{::r}

(2 EJtﬁl (a) Find its p-ennd-

Period= 2n s
(2 éj) (b) Find the frequency of the sawtooth signal in Hz and rad/s.
Frequency = 1/ (2n) Hz.
| rad/s

(2 Eﬁ) (c) Find the frequency of the fourth harmonic in Hz.

Fourth Harmonic Frequency = 2/t Hz

fr'-l p Jts} (d) If xit) as given above is the input to a linear time-invariant system, the output (y(t)) is

Huh £fi Hl.’_'l""ﬂn';

? r3 l'\l‘.'l'.rmnntr. 'ltrh':.j

Find the output (y(t)) of this system when the input is 3 ”
Ygin(t+F)+ cos(at! B %=

JLoyn= 5T
2ces 2t + "1'_‘)

y(t) = cos(3r) + sin(2¢ + %]

f & Hf"’éﬂ} - ;T + 7
3. Consider the following circuit, which is to be solved using node analysis.

(3_pts.) (a) List the essential nodes of the above circuit diagram.
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Essential nodes are B, C, D.

{14 pts.) (b) Choose node D as the ground and write the required node equations in the
space below.

node A Va=ItV

Super node 8¢ VA-Vs Vg Ve
¥ t 2

ﬂufﬂﬂ.bdl: Be UE-UE:=‘II v

- I'l-lsl =D

: 51’“"”&]-‘”3*('#“*3}-.‘5”# Vg =2V
(3_pts.) (c) Use your node equations to find the value of i.

S
i =1A. > Ef&

4, Consider the circuit shown below.

Bn 120 :
: 1 l"u:

(3 pts.) (a) Draw and label the mesh currents on the above figure.

(14 Pis.) (b) Write the mesh equations in the space provided below.
Eg. 9 bo=f
i et ,
. b 1o (i-iy) +(8412) (¢y- ¢ )-60=0
¢ Yo -20(iy-i =0
Elﬁ-d. -I':'I-lh-llf:c-—__-r 'Lh_-li:?i“_'ﬂ

‘lo= Ca 10i 2100 (from €y b) F (p =0
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(3_P1s.) (c) Solve the mesh equation to find the current i,
Ip,[. - I.':I .Iﬁl..

5. Consider the following circuit.
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(15 pts.) Compute the Thevenin equivalent voltage and resistance.

Vy=8V. Yoo = ik X lov = §v f’ﬂ'aHﬂ.&t c.lmidtr)
Yo +l0
R; =100 "l'=""rdt
i
loa Yoa =il
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{i:_r_m.}{b} Draw the Norton equivalent circuit in the space provided below. = B+2=lorr
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