SPH 3UI Practice Exam

1)  A teacher on a fitness craze runs 5 km at 8.0 km/h, walks 2.0 km in 20 minutes, and finally crawls at 0.5 m/s for 10 minutes.  Determine her average speed.    



2)   Questions a)-f) concerning the graph below
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a)  When is the velocity zero?

b)  When is the velocity the greatest?

c)  When is the acceleration the greatest?
d)  When is the total displacement greatest?

e)  When is the total displacement zero?

f)  Draw the corresponding displacement-time graph. 




3)  A stationary police car sees a speeder pass by going 135 km/h.  After a 3.5 s delay, the police accelerates uniformly at 4.0 m/s2 to a maximum of 150 km/h.  




a)  How long did it take the police to accelerate?

b)  How far away from the police’s original position are they when the speeder is caught?

4)  Derive an equation to determine the displacement of an object given its final velocity, acceleration and the time it has travelled.  
5)  A 15 kg wagon is being pulled by 3 kids with forces as follows:  Billy:  80 N [N 15 W]



   Annie:  110 N [E 35 N]



   John :  70 N [S]

Determine the net force and acceleration of the wagon.






6)  A rock is thrown at an unknown angle from the top of a 50 m high cliff with a speed of 42 m/s.

a)  What is its speed when it hits the ground?

b)  If it is thrown at an angle of 30 degrees below the horizon, what is its range?



7)  A 70 kg astronaut on the surface a newly discovered planet finds that she weighs 900 N.  The planet is known to have a diameter of 9600 km.  What is the mass of the planet?



8)  A 15.0 kg wagon is pulled at an angle of 30o above the ground by a mother with a force of 95 N for 1.5 s.  The coefficient of friction between the wagon and the ground is 0.15.  Determine

a)  the displacement of the wagon

a)  the amount of work done by the child

b)  the work done by friction

c)  the change in energy of the sled


9)  What mass of aluminium at 600 oC must be placed in a sealed 5.0 L bucket of water at 85 oC to raise its temperature to 110 oC?
 


10)  Determine the nuclear equation for…

a)  the alpha decay of uranium-237

b)  both the beta (-) and beta (+) decay of He-3
11)  A 44 cm string is plucked, creating a note.  The speed of the wave in the string is 245 m/s.  If the air temperature is 20 oC, what is the wavelength in air of the note produced?



12)  State the following physics laws: 


a)  Faraday’s Law

b)  Kirchhoff’s laws
c)  Lenz’s Law

d)  Newton’s laws of motion

e)  Oersted’s Principle

13)  Define/explain the following terms:


a)  cochlea




b)  a field


c)  infrasonic


d)  rarefaction
14)  Complete the diagrams, showing any intermediate steps (ie.  Show your work!)

A) Sketch the magnetic field. 
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B)  Indicate the N and S poles
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C)  Determine the direction of rotation. The two wires are attached in a loop.  Shown below is a cross-section of that loop. (It looks like what is shown in E)
D)  Determine the direction of the induced current.
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E)  Determine the direction of the induced current.

Assume the wire is being externally rotated so that the left hand side of the wire is moving out of the page and the right side is going into the page.
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15)  Referring to the circuit below, complete the following chart.  Use a maximum of 3 significant digits.  

	VT = 
	V1 = 25 V
	V2 =
	V3 =
	V4 =
	V5 =

	IT = 1.2 A
	I1 =
	I2 =
	I3 = 
	I4 =
	I5 =

	RT = 
	R1 =
	R2 = 50 (
	R3 = 17.2 (
	R4 = 20 (
	R5 = 30 (
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