Nan Chiau High School

2013 Sec 3 5059

Name: ______________ (    )
Class: ____

Date: ____

Marks:____/36
Assignment 5
(Newton's 2nd Law)
1
Fig. 1.1 shows a car which moves along the road at a constant speed of 15 m/s. The driving force from the engine is 5000 N and the weight of the car is 15000 N.
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Fig. 1.1
(a)
Explain why is the engine force of 5000 N is not accelerating the car?

   [1]
	

	


(b)
Calculate the total resistance force (air resistance and friction) experienced by the car.





  


   
  
   [1]

(c)
If the driver stops the engine, how far will the car continue to travel before it stops?
 


 

  



   

   [2]
(d)
The engine force is now increased to 6500 N while the external conditions remain unchanged. Calculate the acceleration of the car.


 

   [2]
(e)
Let the reaction forces at the rear and front wheels be P and Q respectively. If the engine of the car is at the rear so that P is twice the size of Q, what are the values for forces P and Q?







  
   [2]
2
A
 toy car is given a brief push. The toy car travels down the runaway as shown in 

Fig. 2.1. 

(a)
On Fig. 2.1, where the car is going down the slope, draw arrows to show the direction of the force due to
(i)
gravity on the car,
(ii)
friction on the car.








[1]

(b)
State the effect that friction has on the motion of the car while the car is

(i)
moving along the horizontal section,
	


	


(ii)
accelerating down the slope.






[2]

	


	


3
(a)
Before opening his parachute, a 50 kg parachutist drops freely through the air for a 
while. If there is no air resistance, find the net force acting on him and his net 
acceleration. 










[2]
(b)
After falling for a while, he experiences an air resistance of 60 N opposing his motion. Find his new resultant force and acceleration.





[2]
(c)
When he opens his parachute his air resistance increases to 475 N. Find his final resultant force and acceleration.







[2]
(d)
As his acceleration decreases to 0 m/s2, he reaches terminal velocity. How big must the air resistance be in order for this to happen?




[2]
4
Fig. 4.1 shows a device that demonstrates how a coin and a piece of paper fall from rest under gravity.

(a)
State the initial value of the acceleration of the coin

as it falls from rest.




[1]

	


(b)
The coin and the paper are released from rest. 

State which one reach the bottom of the tube first.
[1]
	


(c)
In Fig. 4.1 draw the position of the coin and paper 
when 

they are at mid journey of falling.


[1]
(d)
From the positions drawn in (c), explain, in terms of the 

forces acting, why the


(i)
paper falls with constant speed.


[2]

	

	

	

	

	



(ii)
coin still accelerates.



[2]

	

	

	


(e)
A vacuum pump is connected to B and the air is removed. The experiment is repeated where the coin and paper are released from the top. The coin and paper fall differently in a vacuum.

State two of these differences.







[2]

	

	

	

	


5
The resistive forces that act backwards on a car are air resistance and friction, as shown in Fig. 5.1.



Fig. 5.2 shows a graph of the total resistive force and the forward driving force that acts on the car plotted against time t.











(a)
(i)
During which two time intervals are the forces on the car balanced?

[1]
	


(ii)
Describe the motion of the car during these intervals.


           [2]

	

	


(b)
The car has a mass of 850 kg. Calculate the
(i)
acceleration of the car at t = 2 s,






[2]
(ii)
value of t when the acceleration of the car is 2.0 m/s2.



[3]
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