Name:
Student |D#

Physics 25 Lab Exam — SAMPLE Date: Time:
Lab Instructor:

Instructions. Work individually to complete each exer cise to the best of your ability, show all your work, and clearly
explain your answers in the spaces provided or on the back of these papers.

Besuretorecord all measurements (in S units) and show all calculations. For itemsthat requireanumerical result,
writeyour answer asyou would for aformal lab report, including a meaningful label toidentify avalue. Your answer
will be graded based on the accuracy of your result and proper reporting of uncertainty, significant figures, and
units.

Oncethe lab exam begins, you are not per mitted to receive any assistance fromyour TA or other students. However,
you may use your lab manual, graded lab reports, notes, and textbook as resour cesfor thisexam. The questions may
be answered in any order, so adjust your work according to the availability of the lab equipment.

Honor Pledge: All work presented hereis my own.

1. (5pts) An ammeter gives areading of 1.867 mA. How should this current measurement be reported if the user’s
manual for the meter specifies an accuracy rating of + 2% for DC currentsin therange of 1 mA to 2 A?

2. (5pts.) A student uses a protractor to measure an angle to be q = 85° £ 1°. What should she report for sinq ?
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3. (15pts.) Connect the following circuit and measure the current through each resistor. Verify that I, =1, + I5.

R1

V=120V

R, = 300 W V| mg mg
R, =1000W T

R3:500W ( (

4. (15pts.) Determine the cold and hot resistance of a light bulb when the current isnear 0 and 0.1 A, respectively.
Describe the procedure you used and show your calculations.



5. (15 pts.) ldentify two resistors and connect them so that they provide the maximum and minimum possible
resistance. Calculate the expected value of the total resistance and its uncertainty for each case based on the 5%
tolerance rating of each resistor. Use an ohmmeter to measure and report the resistance in each case and compare with
the expected values.

6. (15 pts.) Use an oscilloscope to measure the time constant for an RC circuit consisting of a 5600 W resistor and an
unknown capacitor. 'Y our measurement should be as accurate as possible with the available equipment. Sketch the
oscilloscope screen and the trace displayed, and show how you found the time constant from this graph. From the time
constant, calculate and report your estimate of the value for C.
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7. (10 pts.) An oscilloscope displays the trace below when the gain is set at 15 V/div and the sweep is set at 5 mg/div.
Find the peak-to-peak voltage and frequency of the input signal. What value would be read by an AC voltmeter
measuring this same signal ?
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8. (10 pts.) Usealight ray box to measure the focal length of a converging lens as accurately as possible. (Use the
back of this page to trace the rays and make measurements.)
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9. (10 pts.) Determine the radioactive haf-life from the following set of radioactive decay data taken at 30-second
intervas 221, 161, 137, 135, 127, 128, 102, 96, 81, 76, 82, 71, 68, 62, 58, 47, 55, 60, 49, 52, 48



