[image: ]GraspIT – Questions – Edexcel GCSE Physics Topic 9
Forces and their effects
Part 1
1.  Quantities that we measure can be grouped into scalars and vectors.   
     a. Describe the difference between scalars and vectors. (2)
	    	Scalars have magnitude only.  
	    	Vectors have magnitude and direction.

      b.  Complete the table by putting the following quantities in the correct place. (2)
    Acceleration	     Mass	   Speed	   Time	     Displacement


	Scalar Quantities
	Vector Quantities

	Mass
	Acceleration

	Time
	Displacement

	Speed
	



       c. Describe the difference between speed and velocity. (2)
	     	Speed is a scalar - it has magnitude only.
	    	 Velocity is a vector - it has magnitude and direction.

       d. Explain how a car moving around a traffic island at a steady speed of 20 mph is constantly accelerating. 
												                      (3)
	      	The direction is constantly changing
	     	 So, the velocity is changing as it is a vector
	      	As acceleration is rate of change of velocity this must also be changing.










2. a. Describe the difference between distance and displacement. (2)
	 	 Distance is a scalar quantity - it has magnitude only
	  	Displacement is a vector quantity - it has magnitude and direction	
    b. An athlete runs around an oval shaped running track.  The track is 400 m in length.
	  The athlete runs around the track four times.
        i) State the distance travelled by the athlete. (1)
	     	1600 m
        ii) State the displacement of the runner at the end of the four loops of the track. Explain your answer. (2)
	      	 Displacement = 0 m 
	       	As after 4 complete loops the  athlete is in the same position
3. a. Describe the difference between speed of a car and its velocity. (2)
	   	Speed is how fast an object is moving
	   	Velocity is how fast an object is moving and in which direction	
3. b. Complete the table below by giving the typical speeds of a person when walking, running and cycling, in 
        m/s. (3)

	Persons' Activity
	Speed in m/s

	Walking
	1.5

	Running
	3

	Cycling
	6



3. c. Suggest three reasons why the instantaneous speed of a cyclist would differ from the typical speed stated above. (3)

	   	Road not always horizontal
	  	Traffic conditions may vary
	   	Riding surface may change













[bookmark: _GoBack]4.	Forces can be described as contact forces or non-contact forces. Gravity is an example of a non-contact 
      force.

      a. i) Give one other example of a non-contact force. (1)
	        	 Magnetism, electrostatic force
          ii) Give two examples of contact forces. (2)
	         	Air resistance (or drag), Friction, Tension
       b. Forces are represented as arrows in a free body diagram.
	      A book being pushed along a table has a number of forces acting upon it.  
	      Draw a free body diagram on the space below to show the forces acting on a book being pushed along Normal

            a horizontal table. (4)



Thrust
Friction


Weight


 
        c. A student ties a rope to a sledge.  
	     The student pulls the rope with a force of 15 N at an angle of 30˚ to the horizontal (ground).
	      Use a scale drawing to determine the size of the horizontal and vertical components of the force
            applied by the student. (3)
					Scale drawing done correctly
Vertical component is 7.5 N +/- 0.2 N from scale drawing
Horizontal component is 13.0 N +/- 0.2 N


15 N



       
   d. Two forces act on a box, as shown in the diagram below.  
	      Work out the resultant force on the box. (2)
35 N
120 N




	      					 85 N 
to the right
Part 2

1.	A driver has a flat tyre. The driver uses a spanner to remove the nuts holding the wheel in place.
	The spanner has a length of 35 cm and the driver applies a force of 300 N to the 	end of the spanner.
      a. i) State the equation used to find the moment of the force. (1)
	       	 moment = force x distance
         ii) Work out the moment of the force applied by the driver to the wheel nut. (2)
	        	moment = 300 x 0.35
	       	 moment = 105 Nm	

         iii) Another driver applies a force to the same spanner. 
               The moment of the force is now 270 Nm.

	         Work out the size of the force applied by this driver. (2)
	         	 Force = moment / distance 	or 	Force = 270 / 0.35
	         	 Force = 771 N 

         iv) Give two ways in which the driver can apply a greater moment of the turning force	applied to the 
                nut. (2)

	          	Apply the force at a greater distance from the pivot (use a longer spanner)
	         	 Apply a greater force to the spanner
2. a. Complete the following sentences. (3)
	        If a seesaw is balanced the total    clockwise    moment    equals    the total anticlockwise moment.
	        The moment of a force is measured in units of   newton metres, Nm.





[image: ]      b. Two children, Child A and Child B, sit on either side of a see-saw.



	     Child A has a weight of 450 N and sits 1.4 m from the pivot.  Child B sits 1.6 m from the pivot. 
           The see-saw is balanced.

	     Work out the weight of Child B. (3)
	      	Anticlockwise moment = clockwise moment
	     	 450 x 1.4 = weight child B x 1.6
	      	Weight Child B = 394 N

3.	A crowbar is used to prise up a floorboard.
[image: Image result for using a crow bar]	The crowbar is 70 cm long from the pivot, and the floorboard is 12 cm on the other side of the pivot.
	A force of 120 N is applied to the end of the crowbar. 
	Work out the force applied to the floorboard. (3) 
		Anticlockwise moment = clockwise moment
		120 x 0.7 = force x 0.12
		Force = 700 N

[image: ]4.	A simple gear system is set up as shown in the diagram below.




	The large cog has 40 teeth and the smaller cog has 20 teeth.
	The large cog is rotated clockwise at a speed of 4 revolutions per minute.
	Describe the motion of the smaller cog. (2)
		The smaller cog will rotate anticlockwise
		The smaller cog will complete 8 revolutions a minute (or will spin faster)
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