YEAR END REVIEW

SPH 3U0

UNIT 1: MOTION

1.  Describe each part of the graph below.
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2a.  Describe each part of the graph below.

 b. Calculate the displacement that occurred by 30s.
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3. A golf ball traveling 24 m/s [S] hits the sand in a bunker and comes to a stop while moving 9.2 m [S].  Calculate the average acceleration of the ball as it is stopping.

4.  A car is stopped at a light. It then accelerates uniformly at 4.45 m/s2 [E] for 8.0 s.  What is the car's displacement from its initial position?

5.  A dog has an initial velocity of 1.2 m/s [N].  It accelerates at 0.65 m/s2 [N]. How long will it take for the dog to reach a final velocity of 3.4 m/s [N]?

6.  A rabbit hops 15m [S], then 8.0m [E] then 4.0m [N].  


a.) Draw a scale diagram of the rabbits movements

b.) Find the resultant displacement

c.) If it takes the rabbit 48s to travel the whole distance above, what is the speed of the rabbit?

  
d.) What would be the velocity of the rabbit?

7.  A baby crawls 3.5m [N] then 6.9m [23o E of N].


a.) Draw a scale diagram of the baby's movements


b.) Find the resultant displacement of the baby


c.) If the baby takes 76s to crawl this distance, find the baby's speed and velocity.

8.  Draw a free body diagram for a wooden block being pushed at a constant velocity along a table top.

9.  A 3.5kg ball is dropped from the top of a building. What will be the force of the ball as it strikes the ground?

10.  For each of the following scenarios, indicate whether it is Newton's 1st, 2nd or 3rd law.

a.  A car and truck are sitting at the stop light. When the light turns green, the car can accelerate much faster than the truck

b.  A passenger in a car is holding a cup of coffee. When the car suddenly brakes, the coffee spills from the cup

c.  When a person fires a rifle their shoulder is pushed back from the gun after firing (2 laws here!)

d.  Shoveling snow

e.  A rocket goes up upon take-off while the gasses go down and out of it
11.  What are 4 different types of friction? Give an example where each one might be useful.

12. A marble rolls off a table with a velocity of 1.93 m/s [horizontally].  The tabletop is 76.5 cm above the floor.  If air resistance is negligible, determine:

a. How long is the marble airborne?

b. What is the horizontal range?

c. What is the velocity at impact? (consider both horizontal and vertical components)

13. A projectile launched horizontally moves 16 m in the horizontal plane while falling 1.5m in the vertical plane.  Determine the projectile’s initial velocity.

14.  A toy plane is thrown horizontally with an initial speed of 4.0 m/s from a cliff.  Air resistance is negligible.  Determine the horizontal and vertical components of displacement and instantaneous velocity at t = 3.0 s. 

15.  A projectile launched horizontally moves 22 m in the horizontal plane while falling 4.5m in the vertical plane.  Determine the projectile’s initial velocity.

UNIT 2: FORCES
1. A cyclist exerts a force of 11.0 N [forward] on a stationary 32 kg bicycle for 3.2 s. The force of friction exerted on the bicycle is 1.8 N. Calculate:



a.) the acceleration of the bicycle



b.) how far it travels in this time



c.) the final velocity of the bicycle

2. A 60kg man and a 50kg woman are sitting 4.5m from each other.  What is the gravitational force between them?
3. State Newton’s three laws.
4. Use Newton’s first law to explain what would happen to a driver if his car was hit from the rear.
5. Use Newton’s third law to explain what each person feels when one person punches another person.
6. Draw an FBD of:
a. A book tied to a string, stationary in mid-air

b. A car sliding down a hill

7.  An elevator motor pulls upwards on an elevator with 9500 N of force.  If the elevator weighs 1200kg, what is the a) net force and b) acceleration?
8. The force of friction experienced by a 1678kg car and passenger when stopping on dry ashphalt is 1.8x104N.  

a. What is the coefficient of kinetic friction experienced by the car’s tires?

b. What would be the force of friction on the car if a 500kg mass was added to the back of the car?
UNIT 3: WORK, POWER and ENERGY
1.  A man pushes a piano across the floor for 2.8m with a force of 82N. How much work did the man do?

2.  A lady lifts a 2.5kg bag of flour with constant speed from the floor to the table top, a distance of 1.6m. How much work did the lady do?

3.  Give an example of positive, negative and zero work
4.  Write an energy transformation for each of the following scenarios:


a.) popping popcorn in the microwave


b.) fireworks exploding

5.  What is the law of conservation of energy?
6a.  What is the potential energy of a 23.7kg rock about to fall off of a 17.6m cliff?

 b.  What would be the kinetic energy of the rock at the top of the cliff?

 c.  What would be the mechanical energy of the rock at the top of the cliff?

 d.  What would be the potential energy of the rock halfway down the cliff as it falls?

 e.  What would be the kinetic energy of the rock halfway down the cliff?

 f.  What would be the potential energy of the rock just before it hits the water?

 g.  What would the kinetic energy of the rock just before it hits the water?
6.  How much energy will it take to change 1.4kg of ice at -30oC to water at 15oC?

7.  If a crane lifts 420kg of supplies 110 m to the top of a building in 2.00 minutes, what is the crane’s power?
UNIT 4: WAVES & SOUND

1.  A pendulum swings back and forth 15 times in 16s. What is the frequency and period of the pendulum?

2.  Describe with a picture what happens when a pulse travels from a heavy medium into a light medium

3.  Describe with a picture what happens when a pulse travels from a light medium into a heavy medium.

 4  What is resonance? Give 2 examples of it.

5.  What is the wavelength of a wave with a speed of 4.7 x 102m/s and a frequency of 2.8 x 102 Hz?

6.  What is the frequency of a wave with a length of 0.25m and a speed of 3.7 x 103m/s?

7.  A standing wave is created in which the distance between the 3nd and 5th nodes is 21cm. If a pulse  travels down the standing wave for a total of 7.7m in 2.8s, what is the frequency of this standing wave?
8.  What is the speed of sound if the temperature in the air is 23oC?

9.  A tuning fork with a frequency of 512 Hz is sounded together with a note played on a piano. 14 beats are heard in 2.5s. What are the possible frequencies of the piano note?
10.  A ship is searching for sunken treasure. It sounds an ultrasonic signal to the bottom of the ocean, 156m below the ship, and the signal returns in 0.23s. What is the speed of sound in the water?

11.  The first resonant length of a closed air column occurs when the length is 18cm.

a) What is the wavelength of the sound?

b) If the frequency of the source is 512 Hz, what is the speed of sound?

c) What would be the 2nd and 3rd resonance lengths for this column?

12.  An organ pipe is 6.9m long and open at both ends produces a sound at its 3rd resonance at this length.

a) What is the wavelength of the sound?

b) What is the 1st resonance length?

c) What is the frequency of the pipe if the speed of sound in air is 346m/s?

UNIT 5: ELECTRICITY & MAGNETISM

1.  Calculate the current of a curling iron if is takes 3.8 x 103C of charge to get to its highest heat in 45s.

2.  A toaster with a current of 10A is left running for 1.65min to make toast. How much electric charge is passed through the toaster during this time?

3.  A finger touches a metal door knob and discharges 1.43 x 1010 electrons that had accumulated in the hand in 0.32s. Calculate the current with which the electrons flowed from the finger to the door knob.

4.  A 12V battery supplies 1.5 x 103C of charge to the starting motor of a car. How much energy was used to start the car?

5.  Draw a circuit which includes two cells in series and three light bulbs in parallel.

6.  Draw a circuit which includes two cells in parallel, a switch and two resistors in series. Over each resistor there is a voltmeter.

7.  What is the potential difference across a resistor if the resistance is 12( and the current is 1.5A?

8.  What is the resistance of a light bulb if the current is 3A and the potential difference is 4.5V?

9.  What are the two laws of magnetic poles?

10.  Describe the domain theory for magnets. How can magnets be demagnetized? What  happens to magnets when they ate broken in half?

11.  Draw the magnetic field lines around the bar magnets below. What is always true about magnetic field lines? (several points)
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12.  Draw the magnetic filed lines for each of the following diagrams:

a.  
b.  
c.
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13. How does an electric generator work?

