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ELEN 3301 — Electric Circuits I
Quiz 2

Wednesday, November 10

Name:

Enter all your work and your answers directly in the spaces provided on the
printed pages. Full credit will only be given to answers that you neatly transfer to the
spaces on the printed pages. Answers must be derived or explained, not just simply written
down. Use the spaces to write the answers where provided. The quiz is closed book, and
calculators or notes are not allowed.

Problem | Points | Grade

1 25
2 10
3 10
4 95

Total 100




Problem 1: (25 points)

(A) Find the differential equation that relates v (t) and ig(t) in the circuit shown below.

i) L
> Y Y\ ______

ig(t) D R% C == vc (1)

(B) Assuming R < 24/L/C, what is the exponential decay constant « of any response? Give
your answer in terms of the component values of the circuit R, L and C.




(C) Assuming R < 24/L/C, what is the angular frequency wy of any response? Give your
answer in terms of the component values of the circuit R, L and C.

Wy =

(D) Assuming ig(t) is a step function of the form Isu(t), what is the value vgya of ve(t) as
t — 007

Vfinal =

(E) (10 bonus points) Find the differential equation that relates ir(t) and ig(t).



Problem 2: (10 points)

(A) What is the exponential decay time constant 7 in the circuit shown below? You don’t
need to find the differential equation.

vg(t) CJ;) Rl% C =/ vc(t)

T =

(B) Assuming vg(t) is a step function of the form Vsu(t), what is the final value vgp, of
ve(t) as t — o0o?

Vfinal =

(C) (5 bonus points) Assuming ve(0) = 0, find an algebraic expression for ve(t). You may
use 7 and g, in your answer.



Problem 3: (10 points)

(A) What is the exponential decay time constant 7 in the circuit shown below? You don’t
need to find the differential equation.

RZ
VWWA i, ()

is(t) D Rlz L

T =

(B) Assuming ig(t) is a step function of the form Igu(t), what is the final value i, of if ()
ast — oo?

Z.ﬁnal =

(C) (5 bonus points) Assuming i1, (0) = 0, find an algebraic expression for iy (t). You may
use 7 and gy, IN your answer.



Problem 4: (55 points) For each of the circuits below, choose the best graph that represents
the answer from the graphs in the last page. You may tear the page with the graphs off.
You don’t need to hand it in. The arrow on each graph represents the initial slope. The
axes intersect at the origin. Each graph may represent a voltage or a current as needed.
Write the letter of each graph in the space provided. You may write the answer directly
if you're confident it is correct. All variables Vg, Ig, 79 and vy represent real, positive
numbers.

(A) Assuming ve(0) = vg in the circuit shown below, which graph best represents ve(t)?

+

R % C vc (t)

The best graph is

(B) Assuming vg(t) = Vsu(t) and i,(0) = 0 in the circuit shown below, which graph best
represents i,(t)?

R
‘/\/\/\ iL(t)

+
vg(t) <_> L

The best graph is

(C) Assuming vg(t) = Vsu(t), ir(0) = ip and iy > Vs/R in the circuit shown below, which
graph best represents iy (t)?

R
W it

+
US (t) C_) L

The best graph is




(D) Assuming i,(0) = 4o and ve(0) = 0 in the circuit shown below, which graph best
represents vo(t)?

i (t) +

L C == vc(t)

The best graph is

(E) Assuming vo(0) = wvg and i(0) = 0 in the circuit shown below, which graph best
represents ve(t)?

it +

L C = vc(t)

The best graph is

(F) Assuming ve(0) = vy, i(0) = 0 and R < 24/L/C in the circuit shown below, which
graph best represents ve(t)?

i) L

—— Y Y
+

R% C =/ Uc(t)

The best graph is



(G) Assuming i.,(0) = i, v¢(0) = 0 and R < 24/L/C in the circuit shown below, which
graph best represents ve(t)?

M L

- Y\
+

R% C == o.(t)

The best graph is

(H) Assuming is(t) = Isu(t), i.(0) = 0, ve(0) = 0 and 2R < /L/C in the circuit shown
below, which graph best represents iy (t)?

¥ i (1)

ve (1)
i(1) D R% c=—="°"1

The best graph is

(I) Assuming is(t) = Isu(t), i.(0) = 0, ve(0) = 0 and 2R > /L/C in the circuit shown
below, which graph best represents iy (t)?

* i)

Uc(t)
i(t) D R% C = L

The best graph is







