Dear future AP Physics 1 and IB SL Physics students,

We are very excited to have you in AP or IB Physics next year! These classes are trigonometry-based, first year college physics course.  They is a very rigorous class that non-engineers take as freshman.  Physics is the study of the physical world from the small (quarks) to the infinite (the universe).  In this class, we will be learning the material roughly equivalent of more than a semester of college courses with labs. That means that if you pass the IB or AP exam, you could earn college credits! 

To get you ready for this rewarding endeavor, it’s time to brush up on some math.  While physics is different from math it will be a very useful tool to our studies.  In order for you to succeed in Physics, you’ll need to be able to express and manipulate your thoughts in mathematical terms. 

All of the math included here should be familiar to you from your previous required math courses (Algebra 2 and  Geometry).  Take time this summer and complete this packet.  Do the assigned problems on a separate sheet of paper and show your work for questions 1-24

We are also including Khan Academy links for videos on how to do these problems.
In the fall, we will expect that you’ll know how to tackle these problems and we can focus our energy on physics. 

***This work is due Tuesday, September 6, the first day of class!***

What if I don’t get all the problems or don’t understand the instructions?

A. Simply do the best you can, but show some work / effort in order to receive credit.
B. Come to class the first day with your questions, in order to resolve these issues prior to 
     the test.

Geometry/ Trig (look under Geometry in Khan Academy):
https://www.khanacademy.org/math/geometry/right_triangles_topic/cc-geometry-trig/v/basic-trigonometry

Find the other lengths of these triangles using the trig functions and/or the Pythagorean theorem. (degree mode on your calculator)  Show your work on a separate sheet of paper:		
[image: http://img.sparknotes.com/figures/C/c92e38c46d6be4610999d7936fd45ce2/prob228.gif]				                            2.
1. 				
[image: prob226][image: prob227]


3. Find the hypotenuse 







[image: prob233]4. An airplane takes off 200 yards in front of a 60 foot 
      building. At what angle of elevation must the plane take 
      off in order to avoid crashing into the building? 
      Assume that the airplane flies in a straight line and the angle 
      of elevation remains constant until the  airplane flies over the building.  (Watch units!)

Quadratic Formula Review  (Look in Khan Academy in Algebra 1 or 2) 
https://www.khanacademy.org/math/algebra2/polynomial_and_rational/quad_formula_tutorial/v/using-the-quadratic-formula
https://www.khanacademy.org/math/algebra/quadratics/quadratics-square-root/v/solving-quadratic-equations-by-square-roots
https://www.khanacademy.org/math/algebra2/polynomial_and_rational/quad_factoring/v/factoring-quadratic-expressions

Solve the following equations and show your work.  If you have the quadratic formula program on your calculator, you may use it.
5.  Solve for x: 3x2 - 14x + 8 = 0
6.  Solve for x: 4x2 + 28x = - 49
Fraction Review  (Look at Khan Academy in Algebra2) 
https://www.khanacademy.org/math/algebra2/polynomial_and_rational/rational_funcs_tutorial/v/adding-and-subtracting-rational-expressions
Try these. Show your work.
[image: addfra6][image: addfra19][image: addfra9]7.                                          
                  8.                                                  9.


Unit Conversions:
There are videos on Khan Academy (don’t be upset that they are listed for the 4th grade!)
https://www.khanacademy.org/math/cc-fourth-grade-math/cc-4th-measurement-topic
10. How many millimeters are in 3.5 meters?
11.  How many kilograms is 3.2 grams?
12.  How many meters is 632 nanometers? (632 nm)
13.  How many centimeters are in 48 inches?
14.  How many meters are in 3 miles?
15.  How many seconds are in 1 day?
Ratios 
16. F = ma    This is Newton’s 2nd law, that says if we push a mass with a Force that it will 
       accelerate.  So, if we want to push another bigger block (with mass 2m), how much force is 
       needed to have the block move with the same acceleration, a?
17. F = ma    Suppose  we now push a block of mass 3m with a force of 2F.  What will the 
       acceleration be? (in terms of a, like 2a, 0.5a, etc)
18. KE = ½ mv2.  This is the Kinetic energy of a moving mass at velocity (speed) v.  How much 
       would the kinetic energy of an object change if it has 3 times the initial velocity?
Simultaneous equations 
There are several Khan Academy videos on simultaneous equations; look under systems of equations in Algebra 2: https://www.khanacademy.org/math/algebra2/systems_eq_ineq

On a separate sheet of paper, solve these problems .
 (
21
.
 
2x – 4y = 12
3x = 21 + 6y  
)19. 	5x + y = 13                  20.	2x + 4y = 36
          3x = 15 – 3y                                10y – 5x = 0             
Graphing 
Khan academy:  https://www.khanacademy.org/math/cc-fifth-grade-math/cc-5th-geometry-topic/cc-5th-coordinate-plane/v/graphing-points-exercise
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/8th-slope/v/slope-of-a-line
22. Activity:   Plot the data in the following table on the grid below.  Label the axes.  Make a best fit by eye with a straight-edge and find the slope (by rise over run, or y/x, etc.).

	x
	1.0
	2.0
	3.0
	4.0

	y
	1.4
	2.2
	2.4
	3.2


[image: ]

 (
If you DO NOT use the grid provided this graph MUST be done on real graph paper, not just sketched out on regular paper.
)






· My value for    slope_________
· From the graph, what is the y intercept? ________  
· From the graph, what would be the approximate value of y for x = 2.5?  (this is called interpolating) 
· What would be the value of y for x = 4.5?                
               _____________  (this is called extrapolating.)  
· Use your values of slope and y intercept to write an 
               equation for the straight line in the graph:
· Use this equation to find values of y for x = 2.5 and 
               4.5.   How do they compare with the values you 
               found from the graph?
	
Graph shape
	
Written relationship
	Modification required to linearize graph
	Algebraic representation

	

	
As x  increases, y  remains the same.  There is no relationship between the variables.
	
None


	

, or
y  is constant

y = kx0

	

	
As x  increases, y  increases proportionally.
Y is directly proportional to x.
	
None
	


y=kx1

	

	
As x  increases, y  decreases.
Y is inversely proportional 
to x.
	
Graph  , or


	

y=kx<1

	

	
Y is proportional to the square of x.
	
Graph  y   vs  x2
	


y=kx>1

	

	
The square of y  is proportional to x.
	
Graph  y2  vs  x
	


y=kx<1;>0





23.   The following are ordinary physics problems.  Place the answer in scientific notation when 
         appropriate and simplify the units (Scientific notation is used when it takes less time to 
         write than the ordinary number does.  As an example 200 is easier to write than 2.00x102, 
         but 2.00x108 is easier to write than 200,000,000).  Do your best to cancel units, and 
         attempt to show the simplified units in the final answer.
a. 
	_______________
b. 
	_______________
c. 
	= _______________
d. 
	 = _______________
24.    Often problems in physics are done with variables only.  Solve for the variable indicated.
         Don’t let the different letters confuse you.  Manipulate them algebraically as though they were 
         numbers.

a. 
	_______________
b. 
	_______________

c. 
	_______________
d. 
	_______________ 
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