Review Questions (Similar to those on final exam)
1. What are vector quantities?  Give 3 examples.

2. State Newton’s 3 laws of motion.

3. Why does an astronaut float while in orbit with the Space Shuttle?

4. What are 3 forms of energy that an object may have?  Give an example of each.
5. State the law of conservation of momentum.

6. State the 2 postulates of Einstein’s theory of Special Relativity.

7. Describe 3 temperature scales.
8. Explain 3 ways in which heat may be transferred.

9. State Archimedes’s principle.

10. State 3 assumptions of the Kinetic Theory of Matter.

11. What is the difference between static electricity and current electricity?

Sample Problems (Similar to those on final exam)

1. What is the acceleration of an object that comes to a stop from 15 m/s in 5 seconds?

2. If an object falls freely near sea level for 4.5 seconds, how far will it fall?

3. A ball is dropped from a 17-m platform.  How long will it take to hit the ground? 

4. If a ball is thrown horizontally at 8 m/s from a 17-m platform, how far from the base of the tower will the ball hit the ground?

5. A force of 85 N is applied to a 25-kg box.  If the friction between the box and the ground is 4 N, how fast will the box accelerate?  How fast will it be traveling after 12 seconds? How far will the box be from the starting point after 12 seconds?
6. How much gravitational force does a 100-kg object exert on a 200-kg object 45 cm away?

7. How much work is done in lifting a 45-kg box 7 m?  If the lift takes 8 seconds, how much power is expended?

8. What is the kinetic energy of a 0.2-kg baseball, thrown at 30 m/s?

9. A 2-kg ball of putty traveling East at 4 m/s collides with a 4-kg ball of putty traveling West at 8 m/s.  If the balls stick together on impact, what will be the velocity (speed and direction) of the balls after the collision?

10. Calculate the pressure in kPa exerted by a piston in a cylinder whose diameter is 4 cm, when a 3-kg mass is placed on top of it.

11. How much heat is needed to convert 1 kg of ice at -2oC to water at 38.5oC?
12. What is the distance between 2 equal charges of -3.5 x 10-6C if each exerts a force of 1 x 10-2 N on the other?

13. A weather balloon has a volume of 2.5 L at sea level where the pressure is 101.4 kPa and the temperature is 25oC.  At an altitude of 16 km, the temperature is -76oC and the pressure is 39.0 kPa.  What will be the volume of the balloon at this altitude?
14. How many electrons per second flow through the filament of a 60-W, 110 V bulb?

15. An electric drill rated at 200 W is connected to a 120 V line.  What current does it draw?
16. The heating element in an electric water heater is connected to a 120 V source.  If the current in the element is 9 A, what is the resistance of the element?

17. If the heating element in problem 16 operates for 40 minutes, how many kilowatt-hours of energy does it use?

Formulas that will be given to you for the final.

v = d/t




a = (v2-v1)/t

d = v1t + ½ at2



Fnet = ma

w = mg



Fc = (mv2)/r

Fg = (Gm1m2)/R2


W = Fd
P = W/t



KE = ½ mv2
PEgrav = mgh



p = mv

m1v1i + m2v2i = m1v2f +m2v2f

E = mc2
Tf = 9/5Tc + 32


H = mcT

d = m/V



P = F/A

p1/p2 = V2/V1



V1/V2 = T1/T2
Fe = (KQ1Q2)/R2


I = V/R
P = IV




E = Pt

Specific heats (kJ/kgoC): 
Ice=2.1

Water=4.2

Steam=2.0

Heat of fusion of water = 334 kJ/kg

1 coulomb = 6.24 x 1018 charges

Elementary charge = 1.6 x 10-19 C
Coulomb’s constant = 9 x 109Nm2/C2
Gravitational constant = 6.67 x 10-11Nm2/kg2
