Test #3 for PHYS 1111K  (19 and 25 changed)
1. Calculate the angular velocity of a 0.300 m radius car tire when the car travels at 15.0 m/sec.  Example 6.1
a. 5.0 rad/sec
b. 15 rad/sec
c. 50 rad/sec	X
d. 150 rad/sec

2. What is the magnitude of the centripetal acceleration of a car following a curve of diameter 500 m at a speed of 25.0 m/s (about 90 km/h)? See the figure.  Example 6.2
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a. 1.25 m/sec2 
b. 2.5 m/sec2	X
c. 3.25 m/sec2
d. 4.5 m/sec2

3. Calculate the centripetal acceleration of a point 7.50 cm from the axis of an ultracentrifuge spinning at 7.5 x 104 rev/min.  Ex. 6.3
a. 1.63 x 106 m/sec2
b.  2.63 x 106 m/sec2
c. 3.63 x 106 m/sec2
d. 4.63 x 106 m/sec2 	X

4. Calculate the centripetal force exerted on a 900 kg car that negotiates a 500 m diameter curve at 25.0 m/s.  Ex. 6.4a
a. 1025 N
b. 1125 N
c. 2250 N		X
d. 3350 N

5. Assuming an unbanked curve, find the minimum static coefficient of friction, between the tires and the road, static friction being the reason that keeps the car from slipping (see the figure). You must use given values from previous problem.   Ex. 6.4b
[image: A picture containing text, transport, car

Description automatically generated]
a. 0.13
b. 0.26	X 
c. 0.38 
d. 0.42



6. Curves on some test tracks and race courses, such as the Daytona International Speedway in Florida, are very steeply banked. This banking, with the aid of tire friction and very stable car configurations, allows the curves to be taken at very high speed. To illustrate, calculate the speed at which a 200 m diameter curve banked at 65.0° should be driven if the road is frictionless.   Ex. 6.5
a. 15.8 m/sec
b. 26.8 m/sec 
c. 45.8 m/sec		X
d. 67.8 m/sec 

7. Find the acceleration due to Earth’s gravity at the distance of the Moon. (G = 6.67 x 10-11 Nm2/kg2; Mearth = 5.98 x 1024 kg; Mmoon = 7.34 x 1022 kg; Distance between earth and the moon = 3.84 x 108 m)  Ex. 6.6a
a. 1.70 x 10-4 m/sec2    
b. 2.70 x 10-3 m/sec2	X
c. 7.70 x 10-3 m/sec2
d. 9.80 x 10-2 m/sec2

8. Calculate the centripetal acceleration needed to keep the Moon in its orbit (assuming a circular orbit about a fixed Earth).  Ex 6.6b
a. 1.70 x 10-4 m/sec2    
b. 2.70 x 10-3 m/sec2	X
c. 7.70 x 10-3 m/sec2
d. 9.80 x 10-2 m/sec2

9. Given that the Moon orbits Earth each 27.3 d and that it is an average distance of 3.84 x 108 m from the center of Earth, calculate the period of an artificial satellite orbiting at an average altitude of 2500 km above Earth’s surface.  (the radius of Earth = 6380 km)  Ex. 6.7
a. 1.93 hrs.
b. 2.3 hrs.	X
c. 3.12 hrs.
d. 4.23 hrs.

10. The two children shown in the figure are balanced on a seesaw of negligible mass. The first child has a mass of 26.0 kg and sits 1.60 m from the pivot. If the second child has a mass of 32.0 kg, how far is she from the pivot?  Ex. 9.1a
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a. r2 = 1.3 m	X
b. r2 = 2.5 m
c. r2 = 3.8 m
d. r2 = 4.3 m

11. The two children shown in the figure are balanced on a seesaw of negligible mass. The first child has a mass of 26.0 kg and sits 1.60 m from the pivot. If the second child has a mass of 32.0 kg, what is Fp , the supporting force exerted by the pivot?  Ex. 9.1b
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a. Fp = 256 N
b. Fp = 372 N
c. Fp = 419 N
d. Fp = 568 N	X

12. For the situation shown in the figure, calculate FL, the force exerted by the left hand. The hands are 0.900 m apart, and the cg of the pole (5kg) is 0.600 m from the left hand. Ex. 9.2
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a. 16.3 N	    X   
b. 27.1 N
c. 31.9 N
d. 44.5 N  

13. In the wheelbarrow of the figure, the load has a perpendicular lever arm of 7.50 cm, while the hands have a perpendicular lever arm of 1.02 m. If their combined mass is 55.0 kg, what force does the wheelbarrow exert on the ground? Ex. 9.3
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a. 409 N
b. 500 N	X
c. 690 N
d. 813 N

14. Calculate the force the biceps muscle must exert to hold the forearm and its load as shown in the figures. You may take the data in the figure to be accurate to three significant figures.  Ex. 9.4
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a. 250 N
b. 470 N   	X
c. 682 N
d. 852 N

15. Consider the person lifting a heavy box with his back, shown in the figure. Calculate the magnitude of the force in the back muscles that is needed to support the upper body plus the box. The mass of the upper body is 55.0 kg and the mass of the box is 30.0 kg.  Ex. 9.5
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a. 2.2 x 103 N
b. 3.8 x 103 N
c. 4.2 x 103 N 	X
d. 5.4 x 103 N    

16. Suppose a teenager puts her bicycle on its back and starts the rear wheel spinning from rest to a final angular velocity of 250 rpm in 5.00 s.  Calculate the angular acceleration in rad/sec2. Ex. 10.1
a. 1.32 rad/sec2  
b. 3.21 rad/sec2  
c. 5.24 rad/sec2     X
d. 7.12 rad/sec2

17. A powerful motorcycle can accelerate from 0 to 30.0 m/s (about 108 km/h) in 4.20 s. What is the angular acceleration of its 1-m-diameter wheels?   Ex 10.2
a. 14.3 rad/sec2  	X
b. 22.3 rad/sec2  
c. 38.2 rad/sec2  
d. 44.9 rad/sec2  

18. A deep-sea fisherman hooks a big fish that swims away from the boat pulling the fishing line from his fishing reel. The whole system is initially at rest and the fishing line unwinds from the reel at a radius of 4.50 cm from its axis of rotation. The reel is given an angular acceleration of 110 rad/sec2 for 2.00 s as seen in the figure.  At what speed is fishing line leaving the reel after 2.00 s elapses?  Ex 10.3
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a.  3.90 m/sec
b.  6.52 m/sec
c.  9.90 m/sec	X
d. 12.3 m/sec

19. Zorch, an archenemy of Superman, decides to slow Earth’s rotation to once per 28.0 h by exerting an opposing force at and parallel to the equator. Superman is not immediately concerned, because he knows Zorch can only exert a force of 4.00 x 107 N. How long must Zorch push with this force to accomplish his goal? Assume that earth is a solid sphere.   Prob. 10.16
a. 1.25 x 1010 yrs
b. 1.25 x 1011 yrs	X
c. 3.96 x 1010 yrs
d. 3.96 x 1011 yrs

20. Large freight trains accelerate very slowly. Suppose one such train accelerates from rest, giving its 0.350-m-radius wheels an angular acceleration of 0.250 rad/sec2. After the wheels have made 200 revolutions (assume no slippage): What is the linear velocity of the train?  Ex 10.5
a. 1.77 m/sec
b. 3.91 m/sec
c.  6.21 m/sec
d. 8.77 m/sec	    X

21. A person decides to use a microwave oven to reheat some lunch. In the process, a fly accidentally flies into the microwave and lands on the outer edge of the rotating plate and remains there. If the plate has a radius of 0.15 m and rotates at 6.0 rpm, calculate the total distance traveled by the fly during a 4.0-min cooking period. (Ignore the start-up and slow-down times.)   Ex. 10.6
a. 11 m
b. 22 m	X
c. 33 m
d. 44 m

22. Consider the father pushing a playground merry-go-round in the figure. He exerts a force of 250 N at the edge of the 50.0-kg merry-go-round, which has a 1.50 m radius. Calculate the angular acceleration produced when an 18.0-kg child sits 1.25 m away from the center. Consider the merry-go-round itself to be a uniform disk with negligible retarding friction.     Ex. 10.7
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a. 1.11 rad/sec2 
b. 2.22 rad/sec2 
c. 3.33 rad/sec2 
d. 4.44 rad/sec2 	X

23. Integrated Concepts: An ultracentrifuge accelerates from rest to 100,000 rpm in 2.00 min. What is the tangential acceleration of a point 9.50 cm from the axis of rotation?   Prob 10.2
a. 1.39 m/sec2 
b. 3.83 m/sec2
c. 6.52 m/sec2
d. 8.29 m/sec2	X

24. Calculate the moment of inertia of a skater given the following information. The 60.0-kg skater is approximated as a cylinder that has a 0.220-m diameter.  Prob 10.11
a. 3.72 kg m2 
b. 2.12 kg m2 
c. 1.82 kg m2 
d. 0.36 kg m2 	X

25. As shown in the figure, a given force is applied to a rod in several different ways. In which case is the torque (magnitude) about the pivot P due to this force the lowest?    Quiz. 3.1
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a. 1	X
b. 2
c. 3
d. 4
e. 5	
image5.png




image6.png
Free-body
diagram

PHYSICS

..
e S





image7.png




image8.png




image9.png
Reel Rotational
Fishing line quantities

60,a

Direction of
rotation




image10.png
Merry-go-round

F Lrfor
maximum o




image11.jpeg
=





image1.png
Center of
rotation
i





image2.png
Free-body
diagram





image3.png




image4.png




