
Physics 1B-2 (9:00 am-9:50 am) Spring 2019  Midterm 1
Param Shah

TOTAL POINTS

87 / 100

QUESTION 1

1 1 25 / 25

   + 1 pts Correct relationship between displacement

and angle

   + 1 pts  potential energy equals kinetic energy

   + 1 pts Hooke's law (or potential energy of the

spring)

   + 1 pts Correct force of gravity (or potential energy

of the gravitational field)

   + 1 pts Correct potential energy

   + 1 pts Correct sum of forces on y axis (if didn't get

correct equation of motion)

   + 1 pts Small angle approximation for sin

   + 1 pts Small angle approximation for cos

   - 2 pts Minor mistake involving wrong units

   - 1 pts Minor mistake

   - 1 pts Usage of the variable that is not given

   + 0 pts Nothing from above

   - 1 pts Only frequency, not period

   - 2 pts Wrong small angle approximation

   - 2 pts Wrong projection to x axis (if got equations

of motions)

   - 2 pts Wrong sign (makes the final result

unphysical)

   + 10 pts Differential equation is obtained

✓ + 25 pts Correct

   + 2 pts Correct sum of forces on x axis (if didn't get

correct equation of motion)

   - 1 pts Wrong projection to y axis (if differential

equation is obtained)

QUESTION 2

2 25 pts

2.1 2a 15 / 15

   + 3 pts formulae for f vs. lambda, v vs. T, etc.

   + 3 pts relate n's and m's

   + 3 pts match f's

   + 3 pts solve

   + 3 pts correct f

   + 0 pts 0

   + 0 pts N/A

   + 0 pts N/A

   + 0 pts need to associate mode number n and n+1

to masses; v in terms of tension, but two different

tensions; but f must be constant, so match and solve

for n=4; plug back in to find f = 350 Hz

✓ + 15 pts ALL

2.2 2b 10 / 10

   + 2 pts f, T = Mg where M is the unknown "largest

mass"

   + 3 pts m vs n, f, L, etc.

   + 2 pts limit max m = min n

   + 3 pts correct

   + 0 pts 0

   + 0 pts N/A

   + 0 pts N/A

   + 0 pts N/A

   + 0 pts the smaller the mass the more modes are

allowed since the tension is less; conversely, there

will be a mass and corresponding tension so great

only the fundamental mode is possible, i.e. n=1; you

must find the mass for this case

✓ + 10 pts ALL

QUESTION 3

3 25 pts

3.1 3a 2 / 5

✓ + 0 pts note: full credit ONLY for (roughly) constant

frequencies when approaching and receding, with



allowance for a smooth transition between the two...

any other shape - e.g. semi-circle, pulse, linear,

sinusoidal, etc. - NOT sufficient for full credit

✓ + 2 pts plot

   + 1 pts approaching

   + 1 pts receding

   + 1 pts transition

   + 0 pts N/A

   + 0 pts N/A

   + 0 pts N/A

   + 0 pts N/A

   + 5 pts ALL

3.2 3b 20 / 20

   + 4 pts Doppler effect

   + 2 pts moving source, stationary listener

   + 2 pts approaching sign

   + 2 pts receding sign

   + 4 pts correct difference

   + 2 pts solve

   + 4 pts final

   + 0 pts N/A

   + 0 pts note: you're given the value of the

difference f_approach - f_recede, NOT the individual

values... you must take the correct difference (v_L=0,

signs, etc) and invert to solve for f_0 which should be

the same in both individual expresses (don't use

output from one as input to another); if your final

answer is 80 Hz the max is 4 points

✓ + 20 pts ALL

QUESTION 4

4 4 15 / 25

   + 25 pts Correct

✓ + 10 pts FORMULA FOR NOISE INTENSITY

✓ + 5 pts BACKGROUND NOISE INTENSITY

CALCULATION

   + 10 pts NOISE INTENSITY CALCULATION FOR 1

STUDENT AND  AFTER 50 STUDENTS LEFT (Full

points for correct calculation)

   + 0 pts INCORRECT APPROACH OR NO SOLUTION

Noise level after 50 students left is 57dB.

Please check calculations.
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