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Spring 2020 Final 

1. 

An arrow is shot from a height of 1.5 m toward a cliff of height. It is shot with a velocity of 30 m/s at an angle of  above the horizontal. It lands on the top edge of the cliff 4.0 s later. (a) What is the height of the cliff? (b) What is the maximum height reached by the arrow along its trajectory? (c) What is the arrow’s impact speed just before hitting the cliff?

a) Height of Cliff = 14m; Max Height = 51m
b) Height of Cliff = 30m; Max Height = 37m 
c) Height of Cliff = 27m; Max Height = 36m 
d) Height of Cliff = 18m; Max Height = 27m 

2. Suppose the mass of a fully loaded module in which astronauts take off from the Moon is 10,000 kg. The thrust of its engines is 30,000 N. (a) Calculate its acceleration in a vertical takeoff from the Moon.

a) 1.67 m/s2 
b) 2.58 m/s2 
c) 0.981 m/s2 
d) 1.33 m/s2


3. A team of eight dogs pulls a sled with waxed wood runners on wet snow (mush!). The dogs have average masses of 19.0 kg, and the loaded sled with its rider has a mass of 210 kg. (a) Calculate the acceleration starting from rest if each dog exerts an average force of 185 N backward on the snow. (b) What is the acceleration once the sled starts to move?

a) a1 = 3.29 m/s2; a2 = 3.52 m/s2
b) a1 = 1.58 m/s2; a2 = 2.79 m/s2
c) a1 = 3.71 m/s2; a2 = 3.78 m/s2
d) a1 = 2.98 m/s2; a2 = 2.47 m/s2


4. 
In a downhill ski race, surprisingly, little advantage is gained by getting a running start. (This is because the initial kinetic energy is small compared with the gain in gravitational potential energy on even small hills.) To demonstrate this, find the final speed and the time taken for a skier who skies 70.0 m along a  slope neglecting friction: (a) Starting from rest. (b) Starting with an initial speed of 2.50 m/s.

a) t1 = 5.35 s; t2 = 4.86 s
b) t1 = 4.18 s; t2 = 4.12 s
c) t1 = 5.02 s; t2 = 4.99 s
d) t1 =3.74 s; t2 = 4.03 s


5. a) During an ice skating performance, an initially motionless 80.0-kg clown throws a fake barbell away. The clown’s ice skates allow her to recoil frictionlessly. If the clown recoils with a velocity of 0.500 m/s and the barbell is thrown with a velocity of 10.0 m/s, what is the mass of the barbell? (b) How much kinetic energy is gained by this maneuver?

a) m2 = 3.5kg; KE = 370J
b) m2 = 4.0kg; KE = 210J
c) m2 = 2.7kg; KE = 170J
d) m2 = 4.3kg; KE = 230J


6. Two manned satellites approach one another at a relative speed of 0.250 m/s, intending to dock. The first has a mass of 4.00×103 kg, and the second a mass of 7.50×103 kg. If the two satellites collide elastically rather than dock, what is their final relative velocity? 

a) 0.92 m/s
b) 0.41 m/s
c) 0.15 m/s
d) 0.25 m/s


7. Suppose you exert a force of 180 N tangential to a 0.280-m-radius 75.0-kg grindstone (a solid disk). (a)What torque is exerted? (b) What is the angular acceleration assuming negligible opposing friction?

a) Torque = 100 Nm; 34.0 rad/s2
b) Torque = 75 Nm; 27.5 rad/s2
c) Torque = 25 Nm; 12.8 rad/s2
d) Torque = 54 Nm; 17.1 rad/s2
e) 

8. (a) What is the pressure drop due to the Bernoulli Effect as water goes into a 3.00-cm-diameter nozzle from a 9.00-cm-diameter fire hose while carrying a flow of 40.0 L/s? (b) To what maximum height above the nozzle can this water rise? (The actual height will be significantly smaller due to air resistance.)

a) Pressure = 1.28 × 106 N/m2; h = 142m
b) Pressure = 1.74 × 106 N/m2; h = 180m 
c) Pressure = 1.58 × 106 N/m2; h = 163m 
d) Pressure = 1.69 × 106 N/m2; h = 177m 

9. Indigenous people sometimes cook in watertight baskets by placing hot rocks into water to bring it to a boil. What mass of [image: ] rock must be placed in 4.00 kg of [image: ] water to bring its temperature to[image: ], if 0.0250 kg of water escapes as vapor from the initial sizzle? You may neglect the effects of the surroundings and take the average specific heat of the rocks to be that of granite.

a) m = 4.38 kg
b) m = 4.21 kg
c) m = 5.01 kg
d) m = 4.85 kg



10. A pendulum with a period of 2.00000 s in one location ([image: ]) is moved to a new location where the period is now 1.99796 s. What is the acceleration due to gravity at its new location?

a) 9.81581 m/s2 
b) 9.80745 m/s2
c) 9.81952 m/s2
d) 9.82002 m/s2
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