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A total of 100 points is possible for this exam. The number of points for each question is indicated.

Question 1, 8 points

Explain what ripple in a power supply is and what you can do to remove the ripple.

Question 2, 6 points

3 resistors are connected to a 12 V battery as shown below.

       ------------------

                        |

                        R1

                        |

 12 V                   |-------

                        |      |

                        R2     R3

                        |      |

       -------------------------                

      R1=R2= 10 kohm, R3= 5 kohm

- Calculate the current through R3.

Question 3, 12 points

A solar panel gives out 20 V. When shorted, the current is 1 A. When connected to a car battery, the voltage is 14 V. 

- What is the charging current ?

The battery is a 100 A/hour battery, which showed 12.4 V before being connected to the solar panel.

- How long time will it take approximately to fully charge the battery ?

Question 4, 10 points

Give typical values for the period and generator constant for the following instruments:

Short period seismometer

Long period seismometer

Geophone

Accelerometer

Broad band seismometer

What is the typical use of each instrument ?

Question 5, 8 points

Show how to set up an experiment to determine the amplitude and frequency response of a standard 1 Hz seismometer with a calibration coil.

Question 6, 10 points

A seismometer has a generator constant of 200 V/m/s, a critical damping resistance of 5 kohm and an internal resistance of 3 kohm. If the desired damping is 0.6, calculate the damping resister to use and the corresponding loaded generator constant.

Question 7, 13 points

An amplifier has a gain of 60 dB, maximum output of 10 Vpp. The minimum noise referred to the input is 0.1 mV (output with input shorted). 

- What is the dynamic range of the amplifier ?

The amplifier has a  2 pole high pass filter at 1 Hz. 

- What is the gain of the amplifier at 0.1 Hz ?

The amplifier is connected to a signal generator with a constant output voltage. The amplifier should be calibrated in the range 0.1 to 10 Hz.

- What constant voltage must the generator be set at in order to be used in the whole range 0.1 to 10 Hz assuming that the noise generated internally  in the amplifier is frequency independent ?

Question 8, 5 points

A seismometer has a free period of 10 secs. With a damping resistor connected, the period is 12 secs.  What is the damping ?

Question 9, 10 points

You have an unknown A/D converter. Set up an experiment to determine maximum voltage range and sensitivity in counts/volt. How do you calculate the dynamic range from the above two parameters.

Question 10, 12 points

What is an aliasing filter and why do we use it ?

Question 11, 6 points

What is pre-event memory and post-event recording on a standard seismic triggered system ? Why do we need these parameters and what are typical settings for recording microearthquakes ?




