
Complete at least two sides worth of work of this Take Home Test before your group work on Tribe Day 
Pretribe Pts:    0/20      5/20       10/20       15/20       20/20
                      (blank)    (1/2 side)     (1 side)      (1.5 sides)     (2 sides) 

Use a pencil. show your work and units on all quantitative problems
Many answers can be found on the screen shots on the website (www.askeyphysics.org).  
Also, don't forget to look at keys, How The Universe Works (HUW) pages and the help videos

RAW PENCIL PTS ____________ + RED PTS __________  =       TOTAL PTS ___________ / 125pts   
P h y s i c s               name ___________________________________________                    period _____
125pt TAKE HOME TEST 6 (Newton's Laws, FBDs,Impulse,Angles,CM)    (3/20-4/20)/17 

____ 3.)  (2pts) Pick the one true statement: 
a.) A rocket moves through space because the exhaust from the 
rocket’s engine pushes against the atmosphere.
b.) The acceleration due to gravity is the same on all objects on 
earth at sea level. 
c.) The snapping back of my head, when I throw the trunk of my 
body forward is a physical reality of Newton’s 3rd law.
d.)  The impulse of object A  before a collision is always equal to 
the impulse of body B after the collision. 
e.)  An object will accelerate when any force acts on it, and that 
acceleration will be directly proportional to the mass of the 
object, according to Newton’s second law of motion.

1.) (5pts) A 6500 N rocket is fired straight up from       FBD:
          earth. The force of thrust is 9500 N. There is 
          an average air drag on the rocket of 1000N.  
          Determine the velocity of the rocket at the end of 12 s.   

2.) (7pts)  Solve this using Newton’s original  2nd law equation:
          Assuming a standing start, how fast will a dynamic cart 
         (6.3 kg) be moving  after you put a 9.0 N force on it for 4.5m?
                 
Note: You must show  ALL your 
steps starting  with Newton’s 
original 2nd Law:

4a.)  (8pts)  Joe Dynamo begins dragging a sled containing a wounded polar bear across the snow. Together, the bear and sled have a weight 
of 4,420 N. The sled/ snow contact produces a frictional force of 200N. Joe is pulling with a force of 500 N on a cable attached to the sled at 
an angle of 20° with the horizontal.  If Joe is moving with an initial velocity of  1.0 m/s, how much time will it take him to get to a speed of 
2.0 m/s?
Required FBD:

4b.) How much contact force does Joe's sled have with the snow?  

 5a.) (8pts)  Mike Flynn is running as fast as he can through the airport to board the last flight to Moscow. He pulls his 420 N 
flight bag containing his most precious possessions a distance of 120 m along an airport floor at a constant speed. The force 
he exerts is 200 N at an angle of 30° above the horizontal. What is the force of friction on the flight bag?
 required FBD: 5b.) What is the coefficient of friction 

between the floor and the bag?
5c.) Describe, using a picture and at 
LEAST 30 words, how friction works. 

30 pts



8a.) (7pts) In an attempt to get as far away from Patches as possible, 
Mr. Richardson builds a small spaceship (total mass of his system: 400 
kg) and travels to interstellar space. Lo and behold, he sees Patches in 
a space suit (total mass: 20 kg)  floating 250 yards away.  If both start 
out "motionless", how far will Patches move before eventually 
colliding with Mr. Richardson? 

6.) (4pts) All three stacked boxes below 
move to the right together at a steady 
rate. In the space below this problem and 
above problem 9, draw the the FBD of the 
middle box at this point along the path. 
Careful, this problem involves all three of 
Newton's Laws!

Rough surface

Fp

7.) (6pts)Ms. Kickham trips over her own two feet and falls to the 
ground, SLAMMING her face into the sidewalk. As she lay, fallen, 
hopeless, broken, and sad against the concrete, the ground exerts a 
force of 30 N onto her quickly bruising face. What is the Newton's 
Third Law Pair for this interaction? Draw a picture, circle the pair and 
describe with at least 20 words.  

How much force does Ms. Kickham's face exert onto the ground? Use 
an equation to show how you got your answer. 

9a.) (7pts) Mr. Askey and Ms. Kickham are hanging out and decide to use some teeter totter physics to design their own 
backyard see-saw where they can balance perfectly. Mr. Askey weighs 800 N. Ms. Kickham has a mass of 57 kg. Together, they 
find a 1.5 m plank of fine, uniform, mahogany wood and use Ms. Kickham's carpentry skills to add custom seats and little 
handlebars of negligible mass. All that is left to decide is where to put the fulcrum. If the board weighs 20 lbs, how far away 
from Mr. Askey's seat should they attach the pivot point?

10.) (6pts) Derive Newton's Third Law of Motion, starting with 
the equation for conservation of momentum. Briefly comment on 
each step, explaining why you used it. 

9b.) Now, little Pepper (2kg) wants to join the fun. She 
wiggles her cute lil' doggo butt onto the contraption so that 
she is sitting 12 inches in front of Ms. Kickham, gazing 
lovingly at her human, Mr. Askey. How should the fulcrum 
be moved to compensate for lil' Pepper so that the teeter 
totter is perfectly balanced?

30 pts

8b.) What is the force of attraction between 
the two nemeses?

30pts



30pts

11.) (10 pts) Ansel is running up a hill, 
pulling a wagon full of exhausted runners 
behind him. The wagon, containing the 
runners, hass a mass of 153 kg. Ansel pulls 
with a force of 850 N. The hill is at an 
incline of 60 degrees. The force of friction 
is 50 N. Assuming a standing start, what 
will be Ansel's speed after he has run 25 
m?

Required FBD:

12.) (5pts) A traffic light weighing 500 N 
hangs from a cable tied to two other cables 
fastened to a support, as in the figure to 
the right. 
Find the tension in each of the three cables. 

13a.) (6pts) An unknown botballer 
from our rival team with a mass of 
42.82 kg stands in an elevator on a 
metric scale (measuring newtons). 
When the elevator is at rest, what will 
the scale read?

13b.) The elevator starts to ascend 
with an acceleration of 5m/s/s. What 
does the scale read now? Why?

13c). At the 108th floor, the cable snaps and 
Norman Advanced Robotics has nothing to 
do with it. The elevator falls freely. What will 
the scale read now? Why? What happens to 
the gravity? What do you think happens... to 
the botballer?

14.) (6pts) CALCULUS TIME! GIVEN THE FUNCTION BELOW, 
a.) Find the derivative from 0 to 4ms.                            b.)  Determine the integral of the function(s).  (Hint: break it up into two parts)

15.) (7pts) Einstein and his cousin Elsa sit 
at separate ends of a 3.0 meter, uniform 
rowboat. Einstein calls Elsa over to explain 
just how the light hits her face perfectly. 
She moves toward him and sits beside him  
while they talk. Einstein weighs 670 N. 
Elsa weighs 445 N. The boat has a mass of 
125 kg.   How far does the boat move to 
compensate for Elsa's movement?   

34pts
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34pts

16a.) (3pts) How much impulse is                                   80 N
       represented by the graph?  (Units!)        FA(N)

16b.) (1pt) What is the maximum force? _______          40 N

16c.) (1pt)   What is the time averaged force? 

16d.) (1pt) Plot this time averaged 
 force on the impulse graph.                                       0        20         40                 60                         80(ms)

31pts

18.) (6pts) A 550 N ski-instructor is 
skiing down a steep slope of 50 
degrees. The snow/ski contact 
produces a 10 N force of friction. 
Assuming a standing start, if the 
instructor has 80 meters to go before 
reaching the bottom of the slope, how 
long will it take her to get there? 
(Remember, DOM is always positive!)

 (10pts) 20a.) List the Four Fundamental Forces from 
strongest to weakest. Include the relative strength. 

20b.) Now list them from largest range to smallest range. 
Include the numerical value and units for the range. 

20c.)  Why is the Strong Nuclear Force so 
important? How does it work? Explain in 40 words 
or more. 

20d.) What is Lisa Randall's explanation for why gravity is so 
weak compared to the other four forces? Draw a picture and 
use a goood, solid, paragraph to explain. (at LEAST 60 words) 

Required FBD:

17.) (8pts) Derive the equation for terminal velocity. (Hint: It's a one stepper! If you're stuck, draw a quick FBD). Then, find 
the air drag coefficent of Levi the skydiver if: terminal velocity is 125.3 mi/hr , the density of air is 0.0012 g/cc, his profile 
area is 1.9 square meters, and Levi has a mass of 4.11 slugs. 

19.) (1pt) If Haley shoots the basketball and her 
hand exerts a force on the ball, what is the 
Newton's Third Law reaction?

ONLY coefficients and symbols 
of givens go in these boxes

Answer:

Required Drawing:Symbol thoughts  . . .  no numbers or units.Isolated symbol/coefficient Eq:

D =


