Physics:  Semester Exam Review
1. A tennis ball is thrown vertically upward with an initial velocity of 24 m/s.  How long will it take for the ball to reach the starting point? Vf = Vi +at
2. A flowerpot falls from a windowsill 19.78 m above the sidewalk.  How fast is the flowerpot moving when it Strikes the ground? Vf2 = Vi2 +2ax
3. With an acceleration of -.27 m/s2, how long will it take a cyclist to bring a bicycle with an initial speed of 3.5m/s to a complete stop?  Vf = Vi +at
4. A hiker walks 46.78 km from her camp at 13 degree south of east.  Next she walks 37 km in a direction 24 degree north of east.  What is her displacement and angle? (Use Vectors!)
5. An airplane flies 300 m/s at 34 degree south of east.  Next he slows to 250 m/s and changes direction to 24 degree north of east.  What is the planes displacement and angle? (Use Vectors!)
6. A car drives 26 mph at an angle of 23 degrees North East.  What is the car’s components? 

7. A pelican is flying at a velocity of 24.98 m/s and is 31.76 m above the water.  If the pelican has a fish in his mouth and drops the fish in free fall, how far would the fish travel horizontally before it hit the water?         Y=-½ gt2; X=Vxt 
8. A certain teacher throws her white board marker 31.89 m in 3.7 seconds.  If the marker is thrown at an angle of 56 degrees to the ground, at what initial speed must the teacher throw the marker at?  X = Vi(cosθ)t
9. A clerk moves a box of cans down an aisle by pulling on a strap attached to the box.  The clerk pulls with a force of 2907 N directly horizontal.  The box has a mass of 32 kg, and the coefficient of kinetic friction between the box and the floor is .45.  Find the acceleration of the box.  

Normal Force = mass x gravity; Friction = coefficient of kinetic friction x Normal Force;  

Net Force = Force – Friction;  ;  Net Force = mass x acceleration
10. A worker pushes a 117 kg wooden crate with a horizontal force of 2935 N a distance of 8 m.  Assume the coefficient of kinetic friction is .22.  What is the net work done?  

Normal Force = mass x gravity; Friction = coefficient x Normal Force; Net Force = Force – Friction;  

Net work = Net Force x distance  
11. A 16 kg bowling ball moves at 3.4 m/s.  How much is the kinetic energy?  KE = ½ mv2
12. A 40 kg diver is jumping off a diving board from 20 meters.  What is his PE at 10 m, 15m, and 20m?

PE = mgh
13. On a frozen pond, a kid kicks a 12.8 kg sled, giving it an initial speed of 21.8 m/s.   How far does the sled move if the coefficient of kinetic friction is .1?  

Normal Force = mass x gravity; Friction = Normal Force x coefficient; Net Force = Friction;
Net Force x d = ½mvi2
14. A pendulum bob is released from some initial height such that the speed of the bob at the bottom of the swing is 3.8 m/s.  What is the initial height of the bob?  ½ mvi2 + mghi = ½mvf2 +mghf
15. A 31.78 kg person climbs up a 12 m rope at a constant speed.  If the student’s power output is 4219 W, how long does it take for the student to climb the rope? F = m x g;  P = (F x d) / t 
Calculator in Radians for all of chapter 6 and 7!!
16. A 121 kg child is riding a 12 kg bike with a velocity of 22 m/s to the northwest.

Momentum = mass x velocity  

a. What is the total momentum of the child and the bike?

b. What is the momentum of the bike?

c. What is the momentum of the child?

17. A 21 kg football is thrown with a velocity of 12.89 m/s to the right.  A stationary receiver catches the ball and brings it to a rest in .19 seconds.  What is the force exerted on the receiver?  Ft=mvf-mvi
18. A 2289 kg car traveling to the north is slowed down uniformly from an initial velocity of 167 m/s by a 6929 N braking force acting opposite the car’s motion.  Use the impulse-momentum theorem to answer the following questions:

Ft=mvf-mvi; X=1/2 (Vi + Vf)t
a.   What is the car’s velocity after 6.3 seconds?
b.   How far does the car move during 6.3 seconds?

19. A 2.7 kg arrow with a velocity of 10.8m/s to the west strikes and pierces the center of a 7.43 kg target.  

a. What is the final velocity of the combined mass?  

b. What is the decrease in kinetic energy?

m1V1i +m2V2i = (m1+ m2)Vf ;  

Kef = ½ (m1+ m2)Vf 2 ;  Kei = ½ m1V1i 2 + ½ m2V2i 2
20. A softball pitcher throws a ball with tangential speed of 19.34 m/s.  If the pitcher’s arm is .24 m long, what is the angular speed of the ball before the pitcher releases it?

Vt=rω;  Tangential speed = radius x angular speed

21. A dog sits 2.8 m from the center of a merry-go-round.  If the dog undergoes a 4.3 m/s2 centripetal acceleration, what is the dog’s tangential speed?  

ac = Vt2/r;  Centripetal Acceleration = Tangential Velocity2 / radius

22. A girl sits in a tire that is attached to an overhanging tree limb by a rope 13.6 m in length.  The girl’s father pushes her with a tangential speed of 9.3 m/s.  If the force that maintains her circular motion is 78 N, what is the girl’s mass?

Fc = (mVt2)/r;  Centripetal Force = (mass x Tangential Velocity2) / radius

23. The planet of Krypton has a mass of about 3.89 x 1023 kg, and its moon, Hoth, has a mass of about 5 x 1014 kg.  If the gravitational force between the two bodies is 5.4 x 1012, how far apart is Krypton from Hoth?

Fg=G (m1m2)/r2;  Force of gravity = (6.673x10-11 x mass1 x mass2)/radius2
24. An astronaut weights 20 kg and holds a 2 kg jug.  He throws the jug at 3 m/s.  What will the astronaut’s speed be after he has thrown the jug?

m1V1i +m2V2i = m1V1f +m2V2f
Put calculator in Degrees!!!  Not Radians!
25. If the torque required to loosen a nut on the wheel of a car has a magnitude of 39.67 Nm, what minimum force must be exerted by a mechanic at the end of a 1.2 m wrench to loosen the nut at a 70 degree angle.
τ=Fd(sinθ);  Torque = Force (distance) (sin θ)

