
Complete at least two sides worth of work of this Take Home Test before your group work on Tribe Day 
Pretribe Pts:     0/25      7/25        12/25       20/25       25/25    
                       (blank)    (1/2 side)     (1 side)       (1.5 sides)      (2 sides) 

Use a pencil. show your work and units on all quantitative problems

RAW PENCIL PTS ____________ + RED PTS __________  =  TOTAL PTS ___________ / 100pts   
P h y s i c s               name ___________________________________________               period _____
100pt TAKE HOME TEST 6A (Newton's Laws, FBDs,Impulse, Incl Pl)    (3/26-4/24)/18 

5.)(10pts ) You MUST use GOLD STANDARD Unit Analysis method: How many days would it take to increase the 
speed of an interstellar probe with a mass of 150 slugs from a speed of Mach 2 to Mach 18 using an ion engine with an 
exit speed of 3000m/s,  but a mass flux of only 25.0 grams/sec?  Hint: You'll need a combination of the Thrust Equation 
and Newton's Original 2nd Law to solve this one. (Mach 1 = 331m/s ;  14.6kg = 1 slug) 

   4.)  (3pts) Complete and label graph to                  
       illustrate Newton’s 3rd law:

                                                                                    F (N)                               Force of 
      body A on body B    

  FA-->B
                   

                         
                         

2.) (6pts)  Starting with 
the Conservastion of 1D 
momentum and 
Newton's original 2nd 
Law,  show the steps to 
derive Newton's 3rd 
Law for a collission 
between object A and 
object B.  

Many answers can be found on the screen shots on the website (www.askeyphysics.org).  Also, don't 
forget to look at keys and help videos on Facebook & look over the Packet 6 History (-10 to +10pts) 

 1a.) (12pts) A helium balloon with a pin hole leak is accelerating 50° ARH in the air with the wind gusting at an angle of 30° ARH.  
One the left below, use a ruler and protractor to construct the force vectors in the head-to-tail method to show how the forces on the 
balloon add to produce the virtual resultant vector (ΣF) in the DOM. (use a scale of your choice) Use the same scale and reconstruct the 
force vectors on the right emanating from the same center of mass.

1b.) (4pts) Write the Newton's 2nd Law equations 
that go with the FBD above right:

∑Fx = max:

∑Fy = may:

____3.) (2pts) In order to jump off the floor, the 
              floor must exert a force on you . . .
    a. in the direction of and equal to your weight.
    b. opposite to and equal to your weight.      
    c. in the direction of and less than your weight. 
       d. opposite to and less than your weight. 
           e. opposite to and greater than your weight.

27pts



5.)(10pts ) You MUST use GOLD STANDARD Unit Analysis method: How many days would it take to increase the 
speed of an interstellar probe with a mass of 150 slugs from a speed of Mach 2 to Mach 18 using an ion engine with an 
exit speed of 3000m/s,  but a mass flux of only 25.0 grams/sec?  Hint: You'll need a combination of the Thrust Equation 
and Newton's Original 2nd Law to solve this one. (Mach 1 = 331m/s ;  14.6kg = 1 slug) 

7.) (5pts)  A baseball (145 g) flying at (- 38 î ) m/s  is hit 
by a swinging baseball  bat with a force of (+ 500 î) N.   
The ball is in contact with the bat for 14 milliseconds. 
What is the final velocity of the ball the instant after 
impact with the bat is complete?  
Required Labeled Drawing:  

6a.) (6pts)Use a 
ruler to construct 
the separate FBDs 
of the two boxes 
stacked on top of 
each other.  The 
relative  lengths 
of the vectors 
must work and 
show the source 
of each force.

A
A

B

C

B

C

8a.)  (3pts) How much impulse is                                        40 N
       represented by the graph?  (Units!)                     

         FA(N)

                          20 N

8b.) (1pt)What is the maximum force? _______

8c.) (2pts)  What is the time averaged force? 
                               0                  20            35                55                           85 (ms)
8d.) (1pt) Plot this time averaged force on the impulse graph.                              

20ms

9.) (6pts) A civil engineer is designing a water barrel system to minimize the number of Newtons of force acting on a car when the 
car crashes into the water barrels placed in front of a wall of an overpass.  If the time averaged  force he is allowed to have in order 
to stop a 1500 kg car moving at 28 î m/s   is   -200 î kN . . . 
a.) . . .  what must be the impulse  on the car?  

b.) . . . how long must the car be in contact with the barrels/wall?  

____3.) (2pts) In order to jump off the floor, the 
              floor must exert a force on you . . .
    a. in the direction of and equal to your weight.
    b. opposite to and equal to your weight.      
    c. in the direction of and less than your weight. 
       d. opposite to and less than your weight. 
           e. opposite to and greater than your weight.

ONLY coefficients and symbols 
of givens go in these boxes Answer:

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

t =

27pts
36pts

6b.) (2pts) In a different color on the FBDs above 
right, circle the two Newton 3rd Law pairs 
between box A, box B, and box C.



12.) (6pts)  How many newton's will it take to speed a 
2500kg car up from 60kph to 70kph in 15seconds while 
going up a 14° hill.  Assume the car is also fighting a 
road friction of 200N and an air drag of 300N. 
Required Labeled Drawing:  

13a.)(6pts)The bathroom scale I am standing                            
on in the elevator  shows my apparent       
weight to be 177 lbs while the elevator                                                                 
 is accelerating downward.  My actual weight                                                 
 is 195 lbs. At what rate is the elevator                                                                      
 accelerating?                                       

   

             

       13b.) (3pts) Explain what is happening to your body and 
       the scale/elevator in part a in terms of each of Newton's 3 Laws.  

10a.) (6pts) Joe Dynamo begins dragging a sled full of stolen Pakistani nuclear triggers across the snow. The sled along with supplies 
has a combined weight of 1800 N. The sled / snow contact produces a frictional force of 450 N. Joe is pulling with a  force of 1200 N 
on a rope attached to the sled at an angle of 35° with the horizontal.  At what rate is Joe and the sled accelerating?
Required FBD:

10b.) (2pts) How many newtons of contact are there 
              between Joe’s sled and the snow? 

11a.) (6pts) Determine the amount of friction force there is 
between a 25° inclined plane and a 75 kg sliding box if the 
acceleration of the box is 1.5 m/s/s down the incline.    
Required drawing

11b.)(2pts) What is the magnitude of the contact force between    
       the box and the plane? 

14.) (6pts) Draw and label the short cut  triangle and 
determine  T1 and T2 in the cables attached to the ceiling.   

 36°                           22°
T1                             T2

  400 N

37pts
36pts


