Your Name:  _______________________


PHY203










Exam #3



Chapters 9-11,14











Thurs., 12/11/15 

Solutions
(3 points per question)

1.  You want to tighten a bolt. Is it more effective to use a long wrench or a short one, or it doesn't matter? Explain (briefly) the physics behind this in terms of what we have discussed in class. 

Because torque=RF, a longer wrench will provide more torque.
[image: image1.emf]









2.  A disk of radius 0.500 m is free to rotate about an axis through the center as shown above. The forces (in magnitude) applied to the edge of the disk above are F1 = F2 = 5.00 N. Find the magnitude of the net torque on the disk. 

Torques cancel so net torque = 0.
[image: image2.emf]









3.  A disk of radius 0.500 m is free to rotate about an axis through the center as shown above. The forces (in magnitude) applied to the edge of the disk above are F1 = F2 = 5.00 N. Find the magnitude of the net torque on the disk. 

Torques add so net torque = 2x(5.00N)(0.500m) = 5.00 Nm

4.  
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5.  A gymnast twirls in the air and brings her arms in closer to her body. What happens to the gymnast? Explain the physics (briefly).

The gymnast will spin faster due to conservation of angular momentum. Bringing her arms in reduces her moment of inertia so her angular speed increases.

6.  You double the amplitude of a swinging pendulum. What happens to the period?

No change.
7.  You double the length of a swinging pendulum. What happens to the period?

The period increases by (2)1/2 = 1.41
8.  You double the mass of the bob of a swinging pendulum. What happens to the period?

No change. 
9.  A block is attached to a spring and the spring is stretched by 0.250 m in the +x direction from its equilibrium position at x=0 and released at t=0. Make a sketch of the position of the block vs. time.
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10.  A block is attached to a spring and is resting at x=0. At t=0 the block is given a push in the +x-direction such that the maximum extension of the spring is 0.250 m. Make a sketch of the position of the block vs. time.

[image: image5.emf]x(m)

0.25Rm

-0.28Bm

t(s)










[image: image6.emf]» x(m)










11.  At t=0 the blocks shown above are at rest. Block A has a mass MA, block B has a mass MB, with MB > MA. The pulley is a solid disk with a mass M and a radius R. The blocks are released from a height h and change heights by a distance d when the speed is v.

a.  Write out an expression for the initial energy of the system (in terms of the variables given above).

Ei = (MA + MB)gh
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b.  Write out an expression for the final energy of the system (in terms of the variables given above).

Ef = MAg(h+d) + MBg(h-d) +1/2(MA + MB)v2 + 1/2(1/2MR2)(v2/R2) 
15
c.  Block A has a mass of 2.50 kg, block B has a mass of 3.50 kg, the pulley is a solid disk with a mass of 8.50 kg and a radius of 0.200 m. Use Conservation of Energy to find the magnitude of the velocity of the blocks after the blocks have moved by 3.00 m from an initial height of 4.00 m.
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12.  A planet has a radius of 4500 km and a mass of 5.50x1024 kg.

a.  Find the magnitude of the acceleration due to gravity on the surface of the planet.
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b.  A rocket of mass 750 kg is launched from a height of 2500 km above the planet's surface. Find the escape speed of the rocket from that height.
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c. If instead the rocket fell from a height of 2500 km, find its speed just before it strikes the surface of the planet.
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Alt version (3 points per question)

1.  A block is attached to a spring and the spring is stretched by 0.250 m in the +x direction from its equilibrium position at x=0 and released at t=0. Make a sketch of the position of the block vs. time.
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2.  A block is attached to a spring and is resting at x=0. At t=0 the block is given a push in the +x-direction such that the maximum extension of the spring is 0.250 m. Make a sketch of the position of the block vs. time.
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3.  You double the amplitude of a swinging pendulum. What happens to the period?

No change.
4.  You double the length of a swinging pendulum. What happens to the period?

The period increases by (2)1/2 = 1.41

5.  You double the mass of the bob of a swinging pendulum. What happens to the period?

No change.

6.  
[image: image13.emf]A=-500i +6.00]
B=-3.00i
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7.  A gymnast twirls in the air and brings her arms in closer to her body. What happens to the gymnast? Explain the physics (briefly).

The gymnast will spin faster due to conservation of angular momentum. Bringing her arms in reduces her moment of inertia so her angular speed increases.

8.  You want to tighten a bolt. Is it more effective to use a long wrench or a short one, or it doesn't matter? Explain (briefly) the physics behind this in terms of what we have discussed in class. 

Because torque=RF, a longer wrench will provide more torque.
[image: image14.emf]









9.  A disk of radius 0.500 m is free to rotate about an axis through the center as shown above. The forces (in magnitude) applied to the edge of the disk above are F1 = F2 = 5.00 N. Find the magnitude of the net torque on the disk. 

Torques cancel so net torque = 0.

[image: image15.emf]









10.  A disk of radius 0.500 m is free to rotate about an axis through the center as shown above. The forces (in magnitude) applied to the edge of the disk above are F1 = F2 = 5.00 N. Find the magnitude of the net torque on the disk. 
Torques add so net torque = 2x(5.00N)(0.500m) = 5.00 Nm

[image: image16.emf]» x(m)










11.  At t=0 the blocks shown above are at rest. Block A has a mass MA, block B has a mass MB, with MB > MA. The pulley is a solid disk with a mass M and a radius R. The blocks are released from a height h and change heights by a distance d when the speed is v.

a.  Write out an expression for the initial energy of the system (in terms of the variables given above).

Ei = (MA + MB)gh
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b.  Write out an expression for the final energy of the system (in terms of the variables given above).

Ef = MAg(h+d) + MBg(h-d) +1/2(MA + MB)v2 + 1/2(1/2MR2)(v2/R2) 
15
c.  Block A has a mass of 3.00 kg, block B has a mass of 5.00 kg, the pulley is a solid disk with a mass of 9.50 kg and a radius of 0.200 m. Use Conservation of Energy to find the magnitude of the velocity of the blocks after the blocks have moved by 3.50 m from an initial height of 5.00 m.
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12.  A planet has a radius of 5500 km and a mass of 4.50x1024 kg.

a.  Find the magnitude of the acceleration due to gravity on the surface of the planet.
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b.  A rocket of mass 850 kg is launched from a height of 2000 km above the planet's surface. Find the escape speed of the rocket from that height.
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c. If instead the rocket fell from a height of 2000 km, find its speed just before it strikes the surface of the planet.
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