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1) In experiment 1 you study the I-V characteristics for three circuit components. In the
figures below different I-V characteristic curves are shown.
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Choose the correct statement:

A) Figure 1 represents the I-V characteristic of the light bulb. It is symmetric; the current
flowing for a given voltage is the same regardless of polarity but changes direction with
the sense of the polarity of the voltage and it is nonlinear because the temperature of the
tungsten filament varies from 20°C to 3000°C.

B} Figure 1 represents the I-V characteristic of the. Si-diode. It is not a straight line and
the resistance depends on the voltage and the current is almost zero if polarity of the

voltage is reversed.
C) Figure [ represents the I-V characteristic of the carbon resistor. It is a straight line and

the resistance depends on the voltage.
D) Figurel represents the 1-V characteristic of the light bulb. It is linear because the

temperature of the tungsten filament varies from 20°C to 3000°C. .
E) Figure 1 represents the I-V characteristic of the carbon resistor. It is clear that the
carbon resistor is ohmic conductor with constant resistance about 200€).

?) The thermal coefficient of resistivity for tungsten is 4.5 x 107 °C™! . If the resistance of
the tungsten wire in a light bulb is 2 € at 20 °C, then its resistance at a temperature of

1720 °C will be about:

A) 2Q.
B) 6.5Q.
o) 12Q.
D) 17 Q.
E) 23 Q.

In experiment 2 you connected the circuit shown in order to study source internal

resistance and impedance matching,
If one take the reading of the ammeter while changing the value of R;, then plot 1/1

versus Ry, and on a semi-log graph paper plot the power consumed in the load as a
function of the load P(Ry) as shown in the graphs below.
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Then answer the following 3 guestions.

3) The value of the electromotive force used is about:

A) 8 volts
B) 10 volts
C) 20 volts
D) 5 volts
E) 6 volts

4) The maximum power delivered to the load resistance is about:
A) 12.5 mW when Ry is about 0.5 k.

B) 12.5 mW when Ry, is about 1 k€.

C) 12.5 mW when Ry, is about 2 kQ

D) 15 mW when Ry, is about 0.6 kQ

E) 20 mW when Ry is about 0.8 k(2

5) The value of the additional resistance R used is about:
A)2kQ

B) | kQ

C) 0.5 kQ

D) 0.6 kQ

E)0.8kQ

6) Several electric field lines patterns for point charges are shown in the figure below,
Which of these patterns are incorrect and why?

a b c d
A) Pattern b because the lines directed towards a positive charge.

B) Pattern c because the lines are not symmetrically positioned.
C) Pattern b because the charge negative and pattern ¢ because there are more lines than

the other charges.
D) Pattern b because. the lines directed towards a positive charge and pattern ¢ because

the lines are not symmetrically positioned.
E) All the patterns are correct.




Consider the three circuits shown below and answer the following three questions.

{Ri= R=1k£))

7) The value of current I; in

circuit 3 is:

A) 8.5 mA clockwise

B) 3.5 mA clockwise.

)3 mA counterclockwise
D) 5.5 mA counterclockwise
E) 6.5 mA clockwise.

8) The value of ;. is:

A) 4 volts
B) 10.5 volts
C) 12 volts
D) 6 volts

E}) 8 volts

9) R; equals:

A)62kQ
B) 3kQ
C) 1.5 kQ
D) 4.5 kO
E) 2 kQ

Consider the four circuits shown and using Thevenin and Norton techniques answer

b

the following three

questions. ( Rj=5 kQ)

10) The value of I, passing
through R; in circuit ] is:

A)0.5mA

B) 7 mA

C)4 mA

D) 10 mA

E) None of the above

11) The value of g in
circuit 4 is:

A) 12 volts

B) 8 volts

C) 6 volts

D) 28 volts

E) None of the above
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12) To measure the value of the Thevenin equivalent voltage (&.y), if the output terminals
are points a and b in circuitl :

A) You connect the voltmeter between points a and b.
B). You remove Ra, then exchange the batteries g, and £; with shorts then measure the

voltage between points a-and b.
€) You remove R; then connect a voltmeter in place of ;.
D) You remove Ry, then connect the voltmeter between points a and b,

E) None of the above.

The reading of the DMM conneeted in the circuit as shown is 10 mA.,
Using the oscilloscope the peak voltage at point (a) found to be 21.2 volts.

Answer the following two questions..

13) The value of R, is about:

A)2kQ S
B) 0.5 kQ ; ’
C) 5kQ

D) 3.2 k0
E) 7.5 kQ P e ;

14) The RMS voltage on R, is about:

A) 15 volt

B) 30 volt

) 5 volt

D) 10 volt

E) None of the above.

15) Consider RC circuit powered using a square wave from the signal generator. The
figure below represents the voltage on the resistor. Vi displayed. on the DSO.sereen.
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If the capacitance €= 0.3 pF, then using the figure the value of the resistance is:

CA)3kQ
B) 1 kQ
C) 150.Q
D) 2 kQ
E) 50 Q

16) For the LC circuit shown, if L =4 mHand C = 0.4 uF . Then the maximum Ve will
occur if the drive frequency is:
L

]

A)3.2 kHz
B) 0.32 kHz

C) 0.4 kHz
D) 4 kHz T

E) Has nothing to do with the drive frequency

C

17) Consider the RL-circuit shown below, the time dependence of the current through the
resistor for this circuits is:

A) I(t) = 'E::eRt/L o
B)I(t) = —(1—e™Rt/h)
C)I(t) = —e~Rt/2h)

DYI(£) = - (1 — e7H/R)
E) None of the above,

For an. RLC circuit powered by a square wave, the voltage on the capacitor “/c is
shown in the figure below, If L =10 mH then use the information in the Ve vs. time

curve to answer the following three questions.

VG, volts *

Time , ms




18) Assuming ideal components the value of R in £ is about:

A) 600
B)3.2
C) 16
D) 64
E) 1200

19) The value of the capacitance C in uF is about:

A)0.7
B)0.2
C) 0.01
D) 20
E)3.5

20} If the value of the capacitance C=2 pF, then-the state of critical damped oscillation
will occur if the resistance R is about:

A) 557 Q)
B) 2240 O
C) 630
D) 141 Q
E) 283 Q

In a series RLC circuit driven by sinusoidal input signal, the phase between the
current and the input voltage is plotted in the next graph for two different values of
the circuit components (curvel and curve2). Use the graph to answer the following

four questions
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21) Choose the correct statement;

A) Li=1; and Ry=R; but C;<C;
B) L1=L; and C,=C; but R;<R,
C) Ci=C; and Ry=R, but Li<L;
D) Li=L; and C,=C; but R;>R,
E) It is impossible to know.




22) The resonance for curve 1 occurs at frequency:

Ay2 kHz
B) 1.5kHz
C)5kHz
D} 2.5kHz
E) 3.6 kHz

23) At frequency of the driven voltage f= 10 kHz the phase between the current and the
input voltage for curve 2 is about:

A) -1 rad.
B) -0.7 rad.
C) -1.2 rad.
D)-1.5rad.
E) zero.

24) For curve 1, If the capacitance C; = 0.2 uF and the resistance R; = 100 k€ then the
inductance in the circuit is about:

A)20 mH

B) 10 mH

C)30 mH

D)5 mH

E) Non of the above.

For a series RLC circuit with a sinusoidal input voltage, the amplitede of the
* current passing through the circuit (I,) is plcited as a function of frequency in the

next graph below.
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Using the information from the graph answer the following three questions:




25) The value of the resonance frequency is about;

A)22.5kHz
B) 10.5kHz
Cy1kHz
D) 152 kHz
E)4.8 kHz

26) If the input voltage is given by Vi;=4sin(wt+yp) then the value of R is about:

A) 800-Q
B) 200 Q
C) 5000
D) 1 kQ
E)2 kQ

27) If L=5 mH and C= 0.022 uF then the quality factor Q is about:

A) 1.4
B)2

C)0.3
D) 0.6
E) 0.8

For RC filter circuit the attenuation factor as a function of frequency is plotted in
the graph below. Using the information from the graph answer the following three

questions:
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28) The value of w_sqp 1s about:

A) 12 krad/s
B) 19 krad/s
C) 25 krad/s
D) 31 krad/s
E) Non of the above




29) If the value of the peak voitage at the resistor at f = 40 kHz is 4 volts, then the value
of the peak voltage for the input is about

A)Y2 vokt
B) 3 volt
C}) 4 volt
D) 5 volt
E¥6 volt

30) If the input signal is Triangular in shape, then the shape of the-output signal at f = 400
Hz must be

A) Sinusoidal

B) Triangular

C} Square

D) Pure damping (always decaying)

E} Sinusoidal osciliations accompanied by decaying

Good Luck




