| |

wly Fo£ 270
i 71?7( /3 76“"§f 3/3
s e a

(1) You are given the circuit of Figure 1. The make-before-break switch has been in position 1 for
avery long time. At t =0, the switch is moved to position 2
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Figure 1: Circuit for Problem 1.

(a) Determine v(0") and i il ;

(b) Develop the differential equation that can be used to determine v(t). The equation is of the form

d*v(t) dv(t)
o + K, > +K,v(t)= K,

Determine K, K,, and K; using numerical values.

(c) Give the characteristic equation and the roots of the characteristic equation.

(d) Which if the following apply?
(1) The response for v(t) is overdamped.
(i1) The response for v(t) is underdamped.
(i) The response for v(t) is critically damped.
(iv) Since this is a linear, time invariant, second order differential equation,
none of the above apply.
(¢) Determine &, ®, and @, .
() Determine the solution for v(t) for ¢>0.

(g) Approximately how long will it take (within 20%) before the response decays to 1% of its initial value?
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(2) Use mesh analysis to find the phasor current I, shown in the circuit of Fi gure 2. Express
your answer in polar form.
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(3) You are given the circuit of Figure 3. Use Nodal Analysis to find the phasor voltages V; and V.. |
Express your answers in polar form.
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(4) You are given the AC circuit shown in Figure 4. The following phasor voltages are known.

Ve =100£0°V; V,=448£-6343°V; V,=156.8426.57"V

The source frequency is 300 rad/sec.

VS VC JR—
o =300 rad/sec _ -

Figure 4: Circuit for Problem 4.

(a) Solve for the phasor voltage Vc. Express your answer in polar form.

(b) Draw the phasor diagram (close to scale) showing Vs, V,, V;, and V.

(c) Determine the phasor current I shown in the diagram. Express your answer in polar form.

(d) Determine the value of the capacitor C, expressed in pF.
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(5) You are given the circuit shown in Figure 5. The switch has been closed for a very long time

and 1s opened at t=0. Use the step-by-step method to find v,(t).
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