   Preliminary Laboratory Questions      Experiment 1
   Linear and Nonlinear Elements

1-Find the value of the electric resistance of  a carbon resistor from the four colors ordered on it as; 
      orange, , violet , red and gold.

    2- If the resistance of the tungsten wire in the light bulb is 2 Ω at 20 ˚C what would be its resistance when it glows at a temperature of 1520 ˚C, if the thermal coefficient of   o resistance of tungsten is 4.5 x 10-3  ˚C-1 .
 3- Find the current in a silicon diode with a reverse saturation current of 12 pA when it is biased;
a-forward at 0.45 V,

b-Forward at 0.62 V,

c-reverse at 0.2 V,

d-reverse at 2 V.

4- How an ammeter is connected in an electric circuit and why?.

5- How an voltmeter is connected in an electric circuit and why?.

6- Explain how you can measure the temperature of glow of the tungsten  filament in the light bulb (see question 2).
7-Draw a circuit through which you can verify the rules of parallel and series connection of  resistances. Explain.
8- Explain how a current flows in a semiconducting diode in the two states of biasing.
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   Preliminary Laboratory Questions Experiment 2
  : Source , Intrnal Resistance, Loading Problems and Impedance Matching

1- Show that the power P developed across a resistance R is P=I2R, where I is the current flowing across the resistance.

2- Define the emf of a voltage source.

It is the short of electromotive force that characterize the voltage force and which is the open circuit voltage difference between its terminals and the maximum value of the current it can deliver to a short circuit .

3- Define the internal resistance of a voltage source.

It is a resistance that each real voltage source is assigned with and it has a symbol   

4- What is meant by;”loaded source”?.

5- Show how source loading is avoided?

6- In the experiment you do not measure the actual internal resistance of the source. Why. Explain in detail.

7- For  the circuit you use in the experiment find an expression for the power developed across the load resistance.

8- If you vary the load resistance, when the power  developed across the load resistance is maximum? Verify by using elementary calculus.

9- What we call the situation reached in question 8, and why?
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   Preliminary Laboratory Questions   Experiment 3
: Solution of Networks

   Kirchoff’s rules and Superposition Principle

1- Comment on the statement “ Kirchoff’s rules are direct consequences of elementary conservation laws”.

2- Suppose that in Fig. 1 in the manual;

Ε1=8 V , Ε2=10 V, R1=2 KΩ,  R2= 3 KΩ and R3=6 KΩ;

Find using Kirchoff’s rules the current flowing on each resistance.

      3-   As in question 2, but by using the superposition Principle.

Physics 112
Preliminary Laboratory Questions  Exp.4
network analysis II : Thevenin and Norton techniques
For the circuit shown:
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=4 volt, R1=1 KΩ, R2=2 KΩ, R3=4 KΩ.

a) Use Thevenin’s equivalent circuit techniques to find the current passing through R3.

Use Norton’s equivalent circuit techniques to find the current passing t
Preliminary Excercises Exp. 5


Q1: We can calculate and measure in both RC and RL circuits time constants τ but we do not do that for the LC circuit. Explain Why?

Q2: Calculate  τ for RC circuit if R = 1kΩ and C = 0.1 μF?

Q3: Calculate  τ for RL circuit if R = 1kΩ and L = 10 mH?

Q4: What do we mean by natural frequency of an object like a bridge or a tuning fork?

Q5: Calculate the frequency of oscillation an LC circuit with L = 10 mH and C = 0.1 μF ?

Q6: What will happen when the driving frequency in LC circuit equals its natural frequency? Explain in detail.
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Experiment 6: Damped Oscillations

Question 1: Consider a DC-powered series RLC circuit, write down a general expression for the charge on the capacitor as a function of time. (Define symbols you use). Comment on this function whether it is decreasing or increasing with time. Differentiate for the various values of R. You have to charge and discharge i.e to use a square wave.

Question 2:  The table below shows the values of R, L, and C in four different DC-powered series RLC circuits. Fill out the table accordingly. 

	Circuit values
	Damping case
	Sketch of the plot of the VC vs. t

	R= 1kΩ, L= 10mH, C= 1μF


	
	

	R= 0.1kΩ, L= 10mH, C= 0.1μF


	
	

	R= 1kΩ, L= 10mH, C= 0.001μF


	
	

	R= 2kΩ, L= 10mH, C= 0.01μF


	
	


Preliminary Excercises   EXP (7)

1. The resistive reactance of the resistor is R. What is the capacitive reactance,and the inductive reactance.

2. The frequency of a wave is 5000 HZ. What is the angular frequency ω of the wave.

3. Draw two sinusoidal waves with phase shift equal zero.

4. Suppose that the angular frequency(ω) of the signal generator is 10000 rad/s. calculate the phase shift between the voltage on the resistor and the input voltage. in an –RLC series circuit with R=1 KΩ, L=10 mH , C=0.1 µF.

When the phase shift is zero between the current and the driving voltage in  the RLC series circuit in the previous question? What is the current at this

Physics 112

Preliminary Excercises Exp. 8   Resonance
1) In the lab book, what does I0 represent?

2) What is ω? What is its unit?

3) Which  ω value gives the maximum value for I0 ?

4) What is resonance?

5) What is the quality factor Q? What is its theoretical value? What is its practical value?

6) What happens to the maximum value of I0 if the value of the resistance R is increased?

7) What happens to the quality factor Q if the resistance R is increased?

Preliminary Excercises Exp. 9
Q1: What do we mean by filters in electric circuits?
Q2: What do we mean by attenuation factor, and how it work in low pass and high pass filter?
Q3: Define ω-3dB, and write the attenuation factor in term of ω-3dB and ω for low
And high pass filters?
Q4: For the input voltage of the form V(t) = 3t2, what is the time dependence of the out put voltage for the following cases:

a) high pass filter at low frequency

b) low pass filter at high frequency

Q5: Where from comes the subscript -3dB in  ω. Find it out.
[image: image4.jpg]&\;

BIRZEIT UNIVERSITY





Physics Department

Physics 112
Preliminary Laboratory Questions sheet

Experiment 10: Cathode Ray Oscilloscope (CRO)

Question 1: True or False

A) In principle, the Cathode Ray Tube (CRT) which is the main part of the CRO works as an accelerator for electrons.

B) The CRO can be used as a voltage measuring device.

Question 2: Define the “electron gun” and its function in the CRO.

Question 3: Explain how the CRO functions when in the internal mode.

Question 4: If you use the CRO in the external mode to measure the phase shift between two input signals whose in-between phase shift is 0º, A) what geometric shape you see on the screen of the CRO? B) Sketch it and explain how you can measure the phase shift from it.

Question 5: In a simple AC-powered circuit (see fig.7 page 45 in the lab. manual), you use the Digital MultiMeter (DMM) to measure the voltage across the resistor R and you found it to be 5 volts. If you use the CRO instead, what value you will get? Comment on the relation between the two values.
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