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Fall 2019    Physics 1135 Print LAST Name:                             

Rec Sec Number             TEST 3 (4 pages)      and First Name:                                                

For questions on this page, write the letter which you believe to be the best 

answer in the underlined space provided to the left of the question number.  

For problems on subsequent pages: your solution to a question with OSE in 

front of it must begin with an Official Starting Equation. The expression for the 

final result must be in system parameters and simplified as far as possible.  

Draw a box around your answer to each question. Neglect air resistance. Calculators and notes cannot be used 

during the test. If you have any questions, ask the proctor. Put your name on each page. 

_____1. (10 points) An object has density ¼ the density of water. You push the object under water so that it is 

fully submerged and then you let go. At this instant, the object’s acceleration equals 

A) ¼ g  B) ½g  C) 2 g  D) 3g 

 

_____2. (10 points) A u-tube containing three different fluids A, B and C is in 

a beaker filled with fluid A. The top of the beaker is open to the atmosphere. 

The pressures in the two columns are not equal at 

A) level 1 B) level 2 C) level 3 D) level 4 

_____3. (10 points) The position of an object is given by x(t) = A cos(ωt +φ) 

where t is the time and A, φ and ω are constants. Which of the following 

statements about this object is false? 

A) The acceleration of the object always points towards the point x = 0. 

B) The magnitude of the acceleration is a maximum when x = A. 

C) The kinetic energy of the object is a minimum when x = 0. 

D) The object is momentarily at rest at x= A. 

 

_____4. (10 points)  A mass-spring system is undergoing simple harmonic motion.  When it is at a point in its 

motion that is away from the equilibrium position by a distance that is one-fourth of its amplitude, what is the 

ratio of its kinetic energy to its potential energy? 

A) 16   B) 15  C) 4  D) 3 

_____5. (10 points)  A simple pendulum on the surface of the earth has a period of 2.0 s. On a distant planet, the 

length of the pendulum must be increased to have a period of 2.0 s. The acceleration due to gravity on that 

planet is 

A) greater than g. B) less than g.  C) equal to g. 

D) We cannot tell because we do not know the mass of the pendulum. 
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6. (50 pts) A uniform solid sphere of 

mass 5M and radius 2R is placed on a 

ramp that makes an angle θ with the 

horizontal. A massless string is attached 

to the sphere via a frictionless axle 

through the center of the sphere.  The 

other end of the string is wrapped tightly 

around a uniform cylindrical pulley of 

mass M and radius R that is mounted with 

a frictionless axle through its center. 

When the system is released from rest, the 

sphere rolls without slipping, and the 

string unwinds from the pulley without slipping. 

(OSE) (50 pts) Using energy methods, derive an expression for the speed of the center-of-mass of the sphere 

after it has traveled a distance L down the ramp, in terms of given system parameters.  
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7. (50 points)   

In the riveting novel “The Pig Who 

Wanted To Be a Street Sign”, the 

protagonist, Hamlet, having mass M, 

finds himself on the end of a beam of 

equal mass and length L that is attached 

to a building wall by a hinge and by a 

cable. The cable is attached to the beam 

¼ L from the hinge and makes a right 

angle with the beam, as shown in the 

diagram. The beam makes an angle θ 

with the horizontal floor.  

 

a) OSE (30 pts) Using relevant system 

parameters, find the tension in the cable. 

 

 

 

 

 

 

 

b) OSE (20 pts) Using relevant system parameters, find the horizontal and vertical components of the support 

force at the hinge. Treat the tension T as a system parameter for this part. 
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8. (50 points) A hockey shooting target consists of a 

massless rod of length ½ R and a solid uniform disk of 

mass 4M and radius R. The disk is attached to the free 

end of the rod, as shown. The other end of the rod can 

pivot without friction about point P.  

During practice, a hockey player shoots a hockey puck 

of mass M toward the motionless target. The puck hits 

the target right at the center of mass of the disk. Just 

before the collision, the velocity of the puck makes 

angle  with the horizontal, as shown. Right after the 

collision, the target begins to rotate with angular speed 

.  Consider the puck a point mass. 

a)OSE (15 points) Find the moment of inertia of the target with respect to the pivot P at the upper end of the 

rod. 

 

 

 

 

 

b)OSE (35 points) If the puck stops momentarily right after the collision with the target (and later falls to the 

ice), determine the linear speed of the puck just before it hits the target, in terms of relevant system parameters. 
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