Test #2 for PHYS 1111K
1. Suppose that the net external force (push minus friction) exerted on a lawn mower is 51 N parallel to the ground. The mass of the mower is 24 kg. What is its acceleration?  Example 4.1
a. 0.5 m/sec2
b. 1.5 m/sec2
c. 2.1 m/sec2	X
d. 3.1 m/sec2
e. I don’t know.

2. Prior to space flights carrying astronauts, rocket sleds were used to test aircraft, missile equipment, and physiological effects on human subjects at high speeds. They consisted of a platform that was mounted on one or two rails and propelled by several rockets. Calculate the magnitude of force exerted by each rocket, called its thrust T, for the three-rocket propulsion system shown in the figure. The sled’s initial acceleration is 49 m/sec2, the mass of the system is 2100 kg, and the force of friction opposing the motion is known to be 650 N.  Example 4.2
[image: ]
a. 2.6 x 104 N
b. 3.5 x 104 N	X
c. 4.7 x 104 N
d. 5.8 x 104 N
e. 6.9 x 104 N

3. A physics professor pushes a cart of demonstration equipment to a lecture hall, as seen in the figure. Her mass is 65.0 kg, the cart’s is 12.0 kg, and the equipment’s is 7.0 kg. Calculate the acceleration produced when the professor exerts a backward force of 150 N on the floor. All forces opposing the motion, such as friction on the cart’s wheels and air resistance, total 24.0 N.  Ex. 4.3
[image: Diagram

Description automatically generated]
a. -1.5 m/sec2
b. 0.5 m/sec2
c. 1.5 m/sec2	X
d. 2.5 m/sec2

4. Calculate the force the professor exerts on the cart in the figure of problem #3 using data from the previous example if needed.  Ex. 4.4
a. 32 N
b. 45 N
c. 53 N	X
d. 61 N

5. Consider the skier on a slope shown in the figure. Her mass including equipment is 60.0 kg. What is her acceleration if friction is negligible?    Ex. 4.5
[image: Diagram

Description automatically generated]
a. 1.21 m/sec2 
b. 2.14 m/sec2 
c. 3.39 m/sec2 
d. 4.14 m/sec2 	X



6. Consider the skier on a slope shown in the figure. Her mass including equipment is 60.0 kg.  What is her acceleration if friction is known to be 45.0 N?  Ex. 4.5
[image: Diagram

Description automatically generated]
a. 1.21 m/sec2 
b. 2.14 m/sec2 
c. 3.39 m/sec2 	X
d. 4.14 m/sec2 

7. Calculate the tension in the wire supporting the 70.0-kg tightrope walker shown in the figure.  Ex. 4.6
[image: Diagram

Description automatically generated]
a. 1500 N
b. 2450 N
c. 3000 N
d. 3900 N		X
e. 4320 N

8. Suppose two tugboats push on a barge at different angles, as shown in the figure. The first tugboat exerts a force of 2.7 x 105 N in the x-direction, and the second tugboat exerts a force of 3.6 x 105 N in the y-direction.  What is the direction (ϴ) of Fnet? Ex 4.7
[image: ]
a. 15o 
b. 22o 
c. 32o 
d. 48o 
e. 53o 	X

9. Suppose two tugboats push on a barge at different angles, as shown in the figure. The first tugboat exerts a force of 2.7 x 105 N in the x-direction, and the second tugboat exerts a force of 3.6 x 105 N in the y-direction. If the mass of the barge is 5.0 x 106 kg and its acceleration is observed to be 7.5 x 10-2 m/sec2 in the direction shown, what is the drag force of the water on the barge resisting the motion?  Ex. 4.7
[image: ][image: ]
a. 1.2 x 104 N
b. 4.9 x 104 N
c. 6.3 x 104 N
d. 7.5 x 104 N	X

10. Consider the traffic light (mass 15.0 kg) suspended from two wires as shown in the figure. Find the tension (T1) in each wire, neglecting the masses of the wires.  Ex. 4.8
[image: ]
a. T1 = 56 N
b. T1 = 67 N
c. T1 = 108 N	X
d. T1 = 132 N

11. Consider the traffic light (mass 15.0 kg) suspended from two wires as shown in the figure. Find the tension (T2) in each wire, neglecting the masses of the wires.  Ex. 4.8
[image: ]
a. T2 = 56 N
b. T2 = 67 N
c. T2 = 108 N
d. T2 = 132 N	X

12. The figure shows a 75.0-kg man standing on a bathroom scale in an elevator. Calculate the scale reading: if the elevator accelerates upward at a rate of 1.2 m/sec2, then a scale reading is higher than his own weight? Ex. 4.9
[image: A picture containing text

Description automatically generated]

a. Yes	X   
b. No     

13. The figure shows a 75.0-kg man standing on a bathroom scale in an elevator. Calculate the scale reading: if the elevator accelerates downward at a rate of 1.2 m/sec2, then a scale reading is higher than his own weight? Ex. 4.9
[image: A picture containing text

Description automatically generated]
a. Yes
b. No	X

14. The figure shows a 75.0-kg man standing on a bathroom scale in an elevator. Calculate the scale reading: if the elevator accelerates upward at a constant speed of 1 m/sec, then a scale reading is higher than his own weight? Ex. 4.9
[image: A picture containing text

Description automatically generated]
a. Yes
b. No	X

15. A soccer player starts from rest and accelerates forward, reaching a velocity of 8.00 m/s in 2.50 s. What was his average acceleration?  Ex. 4.10
a. 1.2 m/sec2   
b. 3.2 m/sec2      X
c. 5.4 m/sec2   
d. 7.9 m/sec2   
e. 9.3 m/sec2 

16. A soccer player starts from rest and accelerates forward, reaching a velocity of 8.00 m/s in 2.50 s. What average force did he exert backward on the ground to achieve this acceleration? The player’s mass is 70.0 kg, and air resistance is negligible. Ex. 4.10
a. 121 N
b. 224 N      X
c. 432 N
d. 521 N

17. A skier with a mass of 62 kg is sliding down a snowy slope. Find the coefficient of static friction for the skier if kinetic friction is known to be 45.0 N.   Ex 5.1
[image: Diagram

Description automatically generated]
a. 0.082
b. 0.182
c. 0.282
d. 0.382
e. Need more information	X

18. Find the terminal velocity of an 85-kg skydiver falling in a spread-eagle position. The skydiver is 2 m tall and 0.35 m wide.  Assume the density of air is ρ = 1.21 kg/m3, and a drag coefficient is about 1.0.  Ex 5.2
a.  14 m/sec
b.  24 m/sec
c.  34 m/sec
d. 44 m/sec	X
e. Need more information

19. Suspension cables are used to carry gondolas at ski resorts. Consider a suspension cable that includes an unsupported span of 3020 m. Calculate the amount of stretch in the steel cable. Assume that the cable has a radius of 2.8 cm and the maximum tension it can withstand is 3.0 x 106 N.    Ex. 5.3
[image: Table

Description automatically generated with low confidence]
a. 1.8 m
b. 18 m	X
c. 28 m
d. 38 m
e. Need more information

20. Calculate the change in length of the upper leg bone (the femur) when a 70.0 kg man supports 62.0 kg of his mass on it, assuming the bone to be equivalent to a uniform rod that is 40.0 cm long and 4.00 cm in diameter.  Ex 5.4
[image: Table

Description automatically generated]
a. 2 x 10-6 m
b. 8 x 10-6 m
c. 1 x 10-5 m
d. 2 x 10-5 m	X
e. 8 x 10-5 m

21. Find the mass of the picture hanging from a steel nail as shown in the figure, given that the nail bends only 1.8 µm.   Ex. 5.5
[image: Diagram
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Description automatically generated with low confidence]
a. 5.2 kg	X
b. 8.52 kg
c. 12.7 kg
d. 23.1 kg

22. Calculate the fractional decrease in volume (∆v/v ) for seawater at 5.00 km depth, where the force per unit area is 5.00 x 107 N/m2.    Ex. 5.6
[image: ]
a. 0.023	X
b. 0.23
c. 1.23
d. 2.30

23. A skier with a mass of 62 kg is sliding down a snowy slope. Find the coefficient of kinetic friction for the skier if  friction is known to be 45.0 N.   Ex 5.1
[image: Diagram

Description automatically generated]
a. 0.082	X
b. 0.182
c. 0.282
d. 0.382
e. Need more information

24. Find the terminal velocity of a 75-kg skydiver falling in a feet first position. Assume the density of air is ρ = 1.21 kg/m3, and a drag coefficient is about 0.7.  Ex 5.2
a. 44 m/sec
b.  64 m/sec
c.  98 m/sec
d. 120 m/sec	
e. Need more information	X

25. Suspension cables are used to carry gondolas at ski resorts. Consider a suspension cable that includes an unsupported span of 3020 m. Calculate the amount of stretch in the aluminum cable. Assume that the cable has a radius of 2.8 cm and the maximum tension it can withstand is 3.0 x 106 N.    Ex. 5.3
[image: Table

Description automatically generated]
a. 53 m	X
b. 105 m
c. 233 m
d. 321 m
e. 411 m	
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