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Part I 10 min

[1] Which set of conditions applies to an ideal op-amp?

(a) ip = in , vp = vn = 0, Ri = ∞, A = ∞, Ro = ∞
(b) ip = in = 0 , vp = vn = 0, Ri = ∞, A = ∞, Ro = 0
(c) ip = in = 0, vp = vn, Ri = ∞, A = ∞, Ro = 0
(d) ip = in = 0, vp = vn, Ri = 0, A = ∞, Ro = ∞
(e) None of these apply.

[2] Assuming the op-amp to be ideal, what is the value of current i in Fig. 2?

(a) 1mA
(b) 0.3 mA
(c) –0.3 mA
(d) 0
(e) None of these.

[3] In an (ideal) inverting summing amplifier, the inputs are va and vb and the corresponding input resistors are Ra and
Rb. The feedback resistor is Rf. What is the expression for the output voltage vo?
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(e) None of these.

[4] If the voltage across a capacitor is a nonzero constant, the capacitor behaves as:

(a) Short circuit
(b) Open circuit
(c) Depends on the value and polarity of the voltage
(d) None of these.
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[5] If the number of turns in a coil is doubled, what happens to the self-inductance of the coil?

(a) Quadrupled (×4)
(b) Doubled
(c) Stays the same
(d) Halved
(e) None of these.

[6] Following the usual dot convention, the dot on the second coil should be placed at:

(a) Location A
(b) Location B
(c) Could be either location
(d) Not enough information given

[7] From the specs given in the table, which of the following mylar caps can hold the most charge?

(a) 2047-CL
(b) 1165-CL
(c) 1167-CL

[8] The current applied to a capacitor has a value of zero at t=0 and is linearly increasing for t > 0. What is the
shape of the voltage waveform across the capacitor for t > 0? (Assume the capacitor is uncharged at t = 0.)

(a) Increasing (or decreasing) linearly
(b) Non-zero constant
(c) Zero
(d) Increasing (or decreasing) proportional to t2

(e) None of these.
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Part II 40 min

[9] Two coils are wound on a nonmagnetic core. Their parameters are L1 = 12.5 mH, M = 10 mH, and

8.0k = . What is the value of L2?

(a) 1mH
(b) 1.12mH
(c) 10mH
(d) 11.2mH
(e) None of these.
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[10] Which set of mesh equations best describes the circuit shown?
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(e) None of these.
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[11]

The 1000µF capacitor is initially charged to –6V at t = 0. The current flowing through the capacitor is shown
for t > 0. Find the value of the maximum energy stored in the capacitor in the time interval 0 ≤ t ≤ 4s.

(a) 10 mJ
(b) 18 mJ
(c) 36 mJ
(d) 50 mJ
(e) None of these.
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[12] With the input voltage vs applied and the input current is = 0, the output voltage vo = -5V. What is the
output voltage when vs is applied (same value as before) and is = 100 µA? (Assume ideal op-amps.)

(a) –3.2V (b) 1.8V (c) -5V (d) 0V (e) None of these.
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[13] What is the value of the output voltage vo? Assume the op-amp is ideal.

(a) –7V
(b) –5V
(c) 5V
(d) –2V
(e) None of these.
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[14] These two circuits are equivalent at terminals a-b when:

(a) C = 16 pF, v = 16 V
(b) C = 3.75 pF, v = 6 V
(c) C = 8.4 pF, v = 6 V
(d) C = 3.75 pF, v = 16 V
(e) None of these. 4 pF 6 pF
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