Physics Exam Review

Spring Term – 2010

Exam will include:

Approximately 70 multiple choice questions

Approximately 15 short answer/calculations

Content:

1. Explain how static electricity is generated, how a charge forms, and how it discharges.

Static is created by friction removing electrons from one material to another. Once the charge gets high enough, it can discharge – the collection of electrons move quickly. 

2. How do charged items interact? Why?

Opposite charges attract, like charges repel.

3. How is static electricity different from current electricity?

Static is the buildup that discharges just once. Current electricity has electrons moving all of the time.

4. Define and explain volts, current, and resistance. Give units for each.

Volts is the pressure pushing electrons. Current is the flow of electrons, and is measured in amps. Resistance is the push against the flow of electrons and is measured in ohms.

5. Write the formula for Ohm’s law.

V=IR

6. Calculate the following:

Volts for a circuit with 15 amps and 60 ohms.

V=(15 amps)(60 ohms)

C=90 volts
Resistance for a 12 V circuit using 8 amps.

R=V/I,  R=12 V/8 amps

R = 1.5 ohms
Amps flowing through a 200 ohm resistor attached to a 8 volt battery.

I=V/R,  I= 8 V/200 ohms


I=.04 amps
7. Define AC and DC. Give a source for each.

DC is direct current, the electricity flows in only one direction. This comes from batteries.

AC is alternating current, the electricity keeps alternating (changing directions). It comes from generators.

8. Describe properties to series circuits including what happens to lights in them, what happens to voltage, current, and resistance.

If one light goes out, the whole circuit goes out. The voltage is split among all the lights, current stays the same, and resistance adds up to make total voltage.

9. Draw the circuit and determine the volts, current, and resistance for each resistor in a series circuit with a 10 ohm resistor (R1) which has voltage of 3 volts when a 9 volt battery is used.

	
	Resistance
	Current
	Voltage

	Resistor 1
	10 ohm
	.3 amps
	3 volts

	Resistor 2
	20 ohm
	.3 amps
	6 volts

	Total Resistance
	30 ohm
	.3 amps
	9 volts


10. Describe properties to parallel circuits including what happens to lights in them, what happens to voltage, current, and resistance.

Since a parallel circuit has multiple paths, if one light goes out, the others stay on. 

Voltage remains constant throughout a parallel circuit.

Current is split among the paths.

Total resistance decreases the more paths available (1/Rt = 1/R1 + 1/R2 + 1/R3)

11. Draw the circuit and determine the volts, current, and resistance for each resistor in a series circuit with a 10 ohm resistor (R1), a 40 ohm resistor (R2) which has voltage of 3 volts.

	
	Resistance
	Current
	Voltage

	Resistor 1
	10 ohm
	.3 amps
	3 volts

	Resistor 2
	40 ohm
	.075 amps
	3 volts

	Total Resistance
	8 ohm
	.375 amps
	3 volts


12. Explain the purpose of GFI and circuit breakers.

GFI is Ground Fault Interrupt and it prevents electrocution by shortcircuits due to water (kitchen and bath room)

Circuit breakers limit the amount of current so that a circuit does not get too much electricity and overheat, starting a fire.

13. Explain the process of generating electricity and transferring it to a home, including voltage levels.

1) Burning fuel creates heat, 2) used to generate steam, 3) which spins a turbine, 4) which spins the generator.

The generator produces high voltages (thousands of volts) which travel down high voltage lines. This voltage is stepped down to 110 volts before it enters your house.

14. Explain how transverse and longitudinal waves are different.

Longitudinal waves (also compressional waves) are sound waves. They need material to travel through. The distortion is in the same direction as travel.

A Transverse wave looks like lake wave. It is radio, light, X rays, etc. It can travel through empty space. The distortion moves perpendicular to the direction of travel.

15. Draw a compressional wave with a frequency of 2 hz, labeling crest, trough, amplitude, and wavelength.

This should look like an up/down lake wave with 2 waves. Crest is the top of the wave, trough if the bottom, amplitude is from the middle of the wave to the top, and wavelength is from the crest of one wave to the crest of the next wave.

16. Explain how amplitude and frequency are related to a sound’s pitch.

Pitch is directly related to the frequency – as frequency goes up, so does the pitch. Amplitude has no impact on the pitch of a sound.

17. Explain how amplitude and frequency are related to a sound’s intensity.

Amplitude is directly related to the intensity (loudness) – as amplitude goes up, so does the intensity. Frequency has no impact on the intensity of a sound.

18. What is the relationship between wavelength and frequency?

V=(f, so if one goes up, the other goes down.
19. Calculate the following:

The speed of a wave with a wavelength of 2 meters and a frequency of 45 hz.

V=(f, so V=(2m)(45 hz), V=90 m/s
The wavelength of a sound wave with a frequency of 600 hz.

V=(f, so V/f=(, =(330 m/s)/600 hz f=.55 hz
20. How are light and sound waves similar? Different?

They are both waves, use the same formulas to describe them.

Light can travel through space, sound can not.

21. What happens to the speed of sound traveling in air? Water? Steel? Space?

Sound is slowest in air, fastest in steel, intermediate speed in water. It can not travel in space.

22. What is the color spectrum, from longest wavelength to shortest wavelength?

Red

Orange

Yellow

Green

Blue

Indigo

Violet

23. Which color has the highest frequency?

Highest frequency has shortest wavelength, so violet has the highest frequency.

24. List the electromagnetic spectrum from highest frequency to lowest frequency.

Gamma rays

X rays

Ultra Violet

Visible light

Infra Red

Microwaves

Radio Waves

25. What electromagnetic waves are fastest? Slowest?

All waves have the same speed. None are faster or slower.

26. Why does a blue shirt appear blue?

A blue shirt absorbs all colors except blue. Blue is the only color reflected.

27. Why does a sunset appear red?

As light travels through  more atmosphere, so more is dispersal of the longer colors. This means that red is dispersed the least and sunsets look red.

28. List the additive colors, and the complementary colors generated with each combination of additive colors.

Red, Green, and Blue are the additive colors

B&G = cyan

R&B = magenta

R&G = yellow

29. What are subtractive colors, and where do we use it?

Pigments are subtractive, which means that colors are absorbed, limiting what gets reflected.

Subtractive is used in printing, clothing, anything that reflects light.

30. Draw a light ray coming in at 15 degrees and reflecting off a mirror. Label the incident, reflected ray, and the normal.

The normal is perpendicular to the surface. The incident would be 15 degrees off the normal (almost vertical) and would reflect at 15 degrees off the normal on the other side.

31. What happens to the speed of light as it passes from a less dense material to a more dense material? What does this due to a light ray?

As light enters less dense material, it speeds up. This makes the light ray bend away from the normal. The reverse is true as light enters a more dense material, it slows down and bends toward the normal.

32. What do convex and concave lenses do?

They both bend light. A concave lens bends light to a focal point. A convex lens spreads light out.

33. Compare the speeds of light and sound, and how long it takes for both to travel distances such as:

a) from a lightning strike

Lightning is seen almost instantaneously, thunder is heard much later.

b) from the sun

Light from the sun takes 8 minutes to reach us

c) from distant stars

Depending on the star – it takes at least 4 years to reach us

34. Draw two transverse waves, one twice as big as the other, such that they have destructive interference – then draw the resulting wave.

Please see notes…..cannot do on a word document!

35. Explain the Doppler Effect. Draw a diagram showing what is happening to sound waves from an emergency vehicle causing the Doppler Effect.

Doppler Effect is the change in frequency of a wave due to the motion of the source or of the receiver.  An ambulance traveling towards you creates a high pitch followed by a low pitch.

36. How do the electrical forces of attraction and repulsion change with increasing charge? With increasing distance?

The forces get stronger as the charge gets bigger.  The force gets smaller as the distance increases.  1/d2
37. Under what conditions are gravitational forces the “king of the hill” – meaning they are the most important forces? Under what conditions are the gravitational forces the weakest?

When you are dealing with masses.  They only have an attractive force…no repulsive force.  Gravitational forces are weaker at the atomic level……because atomic particles have very little mass and need a stronger force of charge attraction to hold them together.

38. When are electrical forces stronger than gravitational forces?

At the atomic level when masses are smaller……the electrical forces are significantly stronger as long as the distance between the two forces is small.

39. Explain what happens to a neutral balloon as it is brought near a VandeGraff machine, makes contact, and then is removed. Explain what is happening to charges in both items, and the attractions/repulsions between the two objects. (drawings are suggested)

The neutral balloon which is composed of an equal amount of positive and negative charges at first is attracted towards the VanDeGraff as the positives become attracted and negatives “go away.”  As the balloon gets closer it becomes negatively charged as it approaches the VanDeGraff machine causing it to repel from the VanDeGraff.  This was clearly shown in class with bubbles. 
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By induction, 2nd balloon shifts charges and the balloon is attracted to the Vande Graff machine.


The 2nd balloon gets some electrons from the VandeGraff machine during contact.


The 2nd balloon is now repelled by the VandeGraff machine.

40. How does brushing your hair with a plastic comb cause your hair to stand on end?

Your hair becomes negatively charges and the individual hairs then repel each other causing them to stand on end.

41. Explain the relationship of mass and velocity to momentum – give examples of changing both and their impacts on momentum.

P=mv

Momentum = Mass x Velocity

A more massive object will have a large amount of momentum as long as it has velocity.   To have momentum……you must be moving.
42. Explain elastic and inelastic collisions.

Elastic collision – A collision in which colliding objects rebound without lasting deformation or heat generation.  The objects literally bounce of off each other.

Inelastic collision – A collision in which the colliding objects become distorted and or generate heat during the collision.  The objects literally stick together and travel as a combined velocity after the collision.
43. A 500 kg car moving at 15 m/s hits a 650 kg car sitting still and imparts all of its momentum into the second car. If this collision lasts .01 seconds, determine the velocity of the second car, and the amount of force acting on the cars.

Momentum1 = Momentum 2         (Elastic Collision)    500 x 15 = 650 x ?

Velocity = 11.53 m/s
Force x Time = Mass x Velocity   or       Impulse = Momentum

F= Mass x Velocity/Time     500 x 15/.01     and   650 x 11.53/.01


Force of the cars is exactly the same…….750,000 N
44. A 400 kg car moving at 20 m/s hits a 600 kg car sitting still and the two cars lock together. If this collision lasts .02 seconds, determine the velocity of the two cars, and the amount of force acting on the cars.

Momentum 1 = Momentum 2    Inelastic Collision    400(20)  = (400 + 600)x


Velocity of cars together  = 8000/1000  = 8 m/s
Force x Time = Mass x Velocity   or       Impulse = Momentum
F= Mass x Velocity/Time     400 x 20/.02     and   1000 x 8/.02

Force of the cars is exactly the same…….400,000 N
45. Define air pressure and explain what causes it in the air surrounding us right now.

Pressure = Force/Area ……….so the Force of the air pressing down on us is exerted over the surface area of our bodies.  We are at the bottom of an “air ocean” at sea level so all the air molecules push down on us.  We don’t feel this pressure because we are equalized.

46. What happens to air pressure as you climb a mountain? Why?

The air pressure decreases because you have less air pushing down on you.  You are no longer at the bottom of the “air ocean.”  You will have to “pop” your ears to equalize the air pressure within your ear canal.

47. What is the basic concept of Archimedes Principle and what do we use it for?

Archimedes Principle is the relationship between buoyancy and displaced fluid.  An immersed object is buoyed up by a force equal to the weight of the fluid is displaces.

Your buoyancy in water could be found by the amount of water you displace when you get in the bathtub.

48. What is the concept of Pascal’s Principle and give two applications of it.

Pascal’s Principle shows that changes in pressure at any point in an enclosed fluid at rest are transmitted undiminished to all points in the fluid and act in all directions.  

The Pascal Squirter demonstrated in class showed as pressure was exerted to a fluid, the streams of water were equally “squirted” in all directions.   Squirt guns show this same principle. An air compressor works with the same principles.  

49. What is the concept of Bernoulli’s Principle and give two applications of it.

Bernoulli’s Principles is simply as the speed of a fluid (gas or liquid) increases the pressure drops.  The examples mentioned in class was the lift created by an airplane wing…..curve balls in baseball, and the Bernoulli Bags blown up in class.

50. How tall would a 25 cm x 10 cm boat need to be to float 3,300 g? Where would the buoyancy line be if the total mass of the boat was 1850 g? (Show your work)

Volume = Base x Height

3, 300 cm3 = 250 cm2 x Height

3,300/250 =   The boat would have sides that are 13.2 cm tall

1850/250 =   The buoyancy line would be 7.4 cm tall
51. Explain what energy forms electricity is converted into in the following appliances – hair dryer, electric motor, light bulb.

Hair Dryer – Electrical Energy to Heat

Electrical Motor –   Electrical Energy to Motion/Mechanical

Light Bulb – Electrical Energy to Heat
52. Complete the following table.

	Voltage
	Current
	Work

	100 V
	.7 A
	70 W

	110 V
	2.3 A
	253 W

	111 V
	.9 A
	100 W

	220 V
	12 A
	2640 W

	220 V
	13.6 A
	3000 W


53. Draw the reflection in a concave mirror – the object is 2 cm tall at 20 cm from the mirror, the focal point is 15 cm from the mirror.








54. Draw the path of a ray entering a piece of glass – the ray strikes the glass at 25 degrees from the normal, and the glass has an index of refraction of 1.25. Continue the light ray through the back side of the glass

θ1I1 = θ2I2
I for air is 1

(25 degrees)(1) = θ2(1.25)

θ2 = 31.25 degrees
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