
Physics Summer Work 

Author Phillip K. Dick said 'Reality is that which, when you stop believing in it, doesn't go away.' 
Physics is the study of just that; the objective, unarguable truth of the universe.  Some say that 
this study can be traced back to the ancient Greeks over 2500 years ago, but most agree that it 
began in earnest when Isaac Newton published Mathematical Principles of Natural Philosophy 
in 1687.  This work set the foundation for modern science when it laid out a set of universal, 
inviolable laws which every single thing in the entire universe obeyed.  Since then, physics has 
shown time and again that the rules of the universe are written in math.  This understanding has 
led to the invention of all modern technology and changed the world in unprecedented ways.  
 
This packet is designed to help you brush up on your algebra and graphing skills, as they will be 
an essential skill set for this course.  This is also the first graded work of your physics class and 
will be due when you return from summer break.  It is important that you brush up on whatever 
math skills you may have forgotten, so that you do not fall behind in this class.  It is also 
important that you read all the instructions carefully, as much of the grading of this packet will be 
based on your ability to follow these written instructions. 
 
A few example answers will be available to view by joining the Mr. Maroulis Summer Work 
Google Classroom (code: exqtjcl).  If you are not sure how to join a Google Classroom, go to 
classroom.google.com and sign in with your Philadelphia School District username and 
password.  From there you can follow this video for instructions: https://youtu.be/u6snxyz3ktY  
 
 
For Full Credit make sure you: 
 

+ Complete this work over the summer 
+ Read and follow all instructions carefully 
+ Copy problems onto lined paper and complete work on that paper (nothing written 

in or on this packet will be graded and points will be deducted if problems are not 
copied) 

+ Show ALL work 
 
 
 
 
Have a great summer.  I look forward to meeting you in the Fall, 
 
 
 
--Mr. Maroulis 
 
 
  

https://youtu.be/u6snxyz3ktY
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Section 1 Graphing and Interpreting Data 
Over the last several hundred years, scientists have explained more and more of the universe 
by taking measurements and examining them with math.  These measurements are referred to 
as data, which is often best understood by graphing.  Note that not all questions have one right 
answer in this section, and you will be graded on your clearly explained reasoning. 
 

+ For each graph you make, label the axis with units, numbers, variables, and 
quantities.  

 
+ Place all points distinctly on the graph, then connect all consecutive points with 

straight lines.  
 

+ Use the graph to answer the questions with multiple complete sentences.  
 

+ Relate your answers back to the graph and thoroughly explain your reasoning.  
 

1) When a pipe is bigger, more water can flow through it.  In plumbing, you must often 
choose a pipe to deliver the correct amount of water and pressure. The following data is 
how much water can flow (Q) through a pipe of given diameter (D).  

 
 

 
 

A) What relationship do you see between the pipe diameter and flow?  Is the relationship 
linear?  How can you tell? 
 

B) If a plumber needs to choose a pipe that can deliver 25 m3/s, what pipe should they 
choose? 

 
C) If you had a pipe of 2.5 cm diameter, what sort of flow would you expect? 
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2) Planes need a certain minimum amount of runway to take off.  This is because they can 

only get into the air if they achieve a certain speed.  Below is the top possible speed of a 
plane (v) after it has traveled a certain distance (x) along a runway.  

 
 
 

A) A billionaire wants to build a runway for his private jet.  If the jet needs 100 m/s to take 
off, what length of runway should he build? 

 
B) Regardless of your answer to the A, the billionaire builds a runway that is 2000 m long, 

but his pilot refuses to take off from this runway.  Why might he do that? 
 

C) Aircraft carriers are giant boats that have runways on top.  They use springs to shorten 
the amount of runway needed. Why would a spring be an effective way to help them 
launch planes? Explain your answer in terms of the speed of the plane. 
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3)  In the early 1900s, there was a vigorous debate over whether to use direct current electricity 
(DC), or alternating current electricity (AC).  All electricity loses power as it travels, but some 
types more than others.  To choose what kind of power grid to build, government officials had to 
consider data similar to the kind here.  Below are two sets of data, one for AC and one for DC, 
showing the percentage of power delivered (P), and the distance from the power plant (x).  Plot 
both lines on the same graph.  

 
 

A) What is an advantage DC power has in regards to AC?  Why might this affect the 
government's choice to build DC or AC Power?  
 

B) What is an advantage AC power has in regards to DC?  Why might this affect the 
government's choice to build DC or AC Power? 

 
C) In what situations would the government likely choose AC power?  

 
D) In what situations would the government likely choose DC power?  

 
E) DC Power is much more compatible with batteries.  Why do you think this was less of a 

consideration in the early 1900’s?  
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4)  A common problem with outdoor restaurants is the presence of bugs.  While some amount of 
them is to be expected, too many can ruin a dining experience.  A restaurant finds out about a 
new food safe bug repellent they can spray in their seating area, but it’s pretty expensive. 
Below is data on how effective the spray is based on how much is used.  The data is given as 
number of bugs seen (b) per gallon of spray used (V). 
 

 
 

A) Since the spray is so expensive, the owner wants to get the best value for the spray. 
How much spray do you suggest the owner use? 
 

B) How many liters do you guess the owner would need to use in order to get there to be 
only 5 bugs?  Would this be a good business decision? 
 

C) The owner is considering using only 1 liter in order to save money.  Why would this be a 
bad idea?  
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5) When doing stage and set design, an important physics concept called the inverse square 
law is often used.  The amount of light a person on stage experiences goes up as they get 
closer in a consistent way, but maybe not in the way you would expect.  Below is the brightness 
of light (L) given off by the normal number of stage lights at a distance from the light (r). 

 
 

A) For the next production, only half the stage lights can be put above the stage.  In order 
to get the normal amount of light, a member of the stage crew suggests dropping the 
lights down a couple meters.  Could this work?  Why or why not? 

 
B) Another stage crewmember figures out how to hook up twice as many lights, but from 

the back wall of the theater 50m from the stage.  Could this work?  Why or why not? 
 

 
  



Physics Summer Work 

Section 2 Trigonometry 
Using the Pythagorean Theorem (A2+B2=C2), find the missing sides.  Then, knowing that interior 
angles of each triangle add to 180*, find the missing angle. 
 
 
1) 

 
2) 
 
 
 
 
 
 
 
3) 

 
 

5) 
 
 
 
 
 
 
 
 
6)  
 
 
 
 
 
 
 
7) 
 
 
 
 
 
 
 
 
8) 

 
 
4) 
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Section 3 Algebra 
The laws of the universe are written in equations which can be used to make predictions and 
decisions about physical situations.  Basic algebra is required to understand and manipulate 
these laws.  Below are problems taught in Algebra 1 to practice.  
 
 
Simplify into a quadratic. 
FOIL 
 

1)  
2)  
3)  

4)  
5)  

6)  
7)  
8)  
9)  
10)  

 
 
Solve for the indicated variable. 
BASIC 
 

11) Solve for x:   
12) Solve for x:  
13) Solve for t:  
14) Solve for n:  
15) Solve for x:  
16) Solve for y:  
17) Solve for b:  
18) Solve for b:  
19) Solve for a:  
20) Solve for f:  

 
 
 

Solve for the indicated variable. 
FRACTIONS 

21) Solve for x:  

22) Solve for x:  

23) Solve for t:  

24) Solve for y:  

25) Solve for a:  

26) Solve for b:  

27) Solve for b:  

28) Solve for y:  
 
Solve for the indicated variable. 
FACTORING 
 

29) Solve for x:  
 

30) Solve for x:  
 

31) Solve for p:  
 

32) Solve for a:  
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Section 4 Slope 
The relationship between different quantities is often their slope.  A prime example of this is that 
velocity is the slope of a position (x) versus time (t) graph.  Many such examples exist, but 
calculating slope between two points is another essential skill.  
 
 
Using the slope formula, find the slope between each set of points. 
 

 
1) (7, 1)  (2, -2) 
2) (3, 1)  (7, 29) 
3) (1, -4)  (6, -2) 
4) (3, -1)  (-5, 20) 
5) (40, 7)  (-2, 6) 

 
 
 

6) (1, 3)  (7, 22) 
7) (5, -7)  (6, 12) 
8) (-8, 1)  (-2, 9) 
9) (7, 9)  (2, 2) 
10) (6, -71)  (6, 9) 

 
 

 
 
For Each section of the graph below, indicate if the slope is positive, negative, zero or 
undefined at the indicated location. 
 
11) 


