PHY 1121 2013 Exam
(Explanations)

1.	The time when the ball overtakes the balloon will be the time when both the ball and balloon have the same displacement. Using kinematics, we equate each displacement of the balloon (xB) and the ball (xb):


 


	Equating these two formulae together, and solving for t, we find that the displacement will be the same at the t = 0s, and t = 4.76s
Answer: B)

2.	We must use conservation of energy. For this case:



	Subsitute in known values, and solve for velocity:





	To solve for the height from the tip of the ramp (H), we use another energy equality:


 


	Adding the height of the ramp (2.5m) to your total, we find that the total height is 5.0m

Answer: A)







3.	*Gyroscopes* 

The concept here uses many different formulas to derive an equation which calculates the speed of the procession of the gyroscope:



Rewriting the equation to solve for  we find and subbing in equivalent values, we get:



Canceling out the mass, and taking r as half the axle, R to be the radius of the uniform disk, and  we find that 
Answer: C)

4.	Using the conservation of angular momentum , we know that:



Given the the rotational inertia of the professor  and the  rotational inertia of the masses  we find the total intertia at each step to be:



When calculating, we sub in , since the masses will act as a point mass, and isolate for 
Answer: E)

5. 	We know:



	Therefore, with the given information we can find that:

	&	

	When solving for gravitational potential energy, we use the equation:



	Dividing the first radii’s potential energy by the second, we find that:



Which is equivalent to saying:

Answer: E)

6.	The rod is in equilibrium, therefore, the net torque will be zero. Picking Point A to be our axis of rotation, we set up our equation with everything right of the axis to have a positive length:



	We can ignore g in this problem. Simplifying, we find that: 



	Substituting in our relative masses we solve:


 

Answer: D)

7.	The greater the distance (r) from the center of mass that the axes is, the greater the moment of inertia, the lowest being at the center of mass.
Answer: B)

8.	Since the acceleration is constant, we can use the rotational version of kinematics to solve this problem:

	We know all the values needed:
 

Answer: C)

9.	We must find the graviational acceleration at the surface of the moon, and at the height that the stone will reach, since the difference is not negligable due to the mass and radius of this moon being relatively small. With each of these, we can find the two speeds that teh rock will be, if thrown in an enviornment of unchanging acceleration, and the average of these velocities will yield very close to the actual velocity, since the difference is fairly small. Another approach is to simply find the accelration at the half way point between the ground and the maximum height, as this will yield the same results as the other method, in less steps:



Plugging g into the equation for energy and isolating for velocity gives us:


 
m/s
Answer: A)

10.	The period of a simple pendulum depends on the length of the string, and the gravitational acceleration. The period is independant of both mass and maximum angular displacement, therefore, the period will be the same for both:


Answer: A)

11.	*Cross-Chapter Problem*

	Given Young’s Modulus, you must first solve for the change in length, that will be our x value:


	Subbing in known values for Force and the area of a triangle, we find:



After finding x, we now wish to know the frequency of oscillation. To find this, we must determine a k value from Hooke’s law in order to find  which will be used to find frequency by substituting in known values. This is equivalent to treating this system as a a simple pendulum, and calculating the frequency in that manner:



Solving for frequency yields 
Answer: B)

12.	Use parallel axis theorem to find the moment of inertia:



	The frequency of a physical pendulum is defined as:



Answer: D)

13.	We can find the velocity of the pulse through wave calculations, then, since it is a single pulse traveling up the wire, we can use kinematics to determine the time it will take. First to find velocity we take the equation:


 	Where:

 

Knowing this: 

Answer: C)

14.	logarithmic algebra of the Sound Intensity formula:


 

 

 

Answer: E)

15.	The doppler effect states that as a source of sound moves closer to the listener, the listner will hear an increase in frequency for as long as the source is approaching (under standard circumstances)
Answer: C)

16.	Simple doppler effect question, relatively, the bat is moving 1m/s toward the moth, using this, we can determine that the correct formula to use for this situation:



	Plugging in known values, we find that the frequency is 82.76Hz
Answer: B)

17.	Standing wave question, we know the formula for frequency of a standng wave is:


 
	Rearranging to solve for tension:



	With 3 antinodes, n = 3, solving with all known variables, T = 720N
Answer: A)

18.	Using the beats equation:


	We derive an equation using the doppler effect to solve for velocity:



	Solving for  we find that velocity equals 6m/s
Answer: D)

19.	The intensity at a distance is equal to:

 
	Rearranging for power, we know that the area is that of a sphere:


Answer: C)
20.	For (1) the velocity of the source is moving directly toward it, increasing the velocity by the greatest factor. For (4) the velocity of the source is traveling indirectly toward the detector, giving it the second highest frequency. For (3) the velocity of the source at this time is not changing, giving it a frequency less than 1 and 4, the third greatest. For (2) the source is moving away from the detector, giving it a lower frequency than the rest, and the fourth greatest overall.

This is a fundament of the Doppler effect.
Answer: E)

21.	Simple mechanical forces question, set up force equations for equilibrium:


 


	Rearrange in order to solve for  using both equations to solve for variables:


Answer: B)

22.	For (A) the point in question is within the shell, whereas the others are not, this means that it will have the smallest gravitational force due to the shell, since it is in fact part of the shell. For both (B) and (C) The the points in question are an equal distance from the center of mass and therefore will experience the same gravitational force, since all the masses are the same. 
Answer: B)

23.	Since figure A has its axis through the wooden end of the stick, whereas figure B is pivoted through the steel side, figure A would experience less angluar acceleration than figure B due to the fact that the moment of inertia for wooden objects is greater than the moment of inertia for steel objects.
Answer: B)

24.	Center of mass equation:


Setting up the equation in terms of positive and negative with respect to the diagram (Keeping in mind that L = 5.0cm) gives us an x-value of -0.45cm
		Answer: D)



25.	Using the phase shift equation when two sources are in phase, in terms of :



Subbing in n = 1, since we are looking for the smallest value, and rearranging to solve for the frequency we get:


Solving, we find that the minimum frequency for destructive waves is 343Hz
Answer: C)

26.	This is a pipe with a closed end, the velocity is determined by the Bulk’s modulus and the density, which can then be used in the equation for frequency in order to solve for the length of the pipe:

 

	Rearranging and solving:

Answer: B)

27.	In a pipe with one closed end, the third harmonic has an n of 5, (n=1, 3, 5…) therefore, the equation for a closed pipe is of the third harmonic frequency is: 


 	Rearranging:


	Solving for velocity we get 360m/s
Answer: A)





28.	Using the conservation of angular momentum, we set the larger disk’s angular velocity to be positive, because the final velocity will also be in this direction.


 

 
	Simplifying, we find:


 

Answer: A)

29.	Setting up the equation using the sum of torque and force we find:


 


	Solving for T in the torque equation provides us with:



To find a, we use the force equation:



Subbing the acceleration into the Tension equation we find:


Answer: E)







30.	The equation for rotational kinetic energy is given by:


 

	Subbing in the moment of inertia for a sphere:


Solving we find that K = 0.0846J
Answer: B)

31.	*Integration Question*

		set up the total force equation
 			
		a = derivative of v with respect to time
 			
		Rearranging to solve for v in terms of dv
 			
	Take the integral of both sides
 			
		
 			
		Rearrange to isolate for t

	Solving, we find that t = 9.9s
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