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4 (a) Show that the equation x kx k 02 2+ - =  has real roots for all real values of k. [2]

 (b) Show that the roots of the equation x kx k 02 2+ - =  are k2
1 5– !c m . [2]

5 Two blocks A and B have masses 5 kg and 2 kg respectively. The blocks are joined together by a 
light rigid horizontal bar and slide across a horizontal surface. The resistances on the blocks A and 
B are modelled as 7 N and 1.75 N respectively. There are no other external horizontal forces.

 (a) Calculate the acceleration of the system, according to the model. [3]

 (b) In reality, the acceleration of the system is not constant. State an improvement that could be 
made to the model so that it will produce results which are closer to the real situation. [1]

6 In this question you must show detailed reasoning.

 Solve the equation cos sinx x6 52 = -  giving all the roots in the interval ° °x0 3601 1 . [4]

7 The point A has position vector 1
2–a k. The vector AB is 6

8c m.

 (a) On the axes in your Printed Answer Book, draw the position of the points A and B. [2]

 (b) Calculate the distance AB. [1]

 (c) Show that the midpoint of AB lies on the line y x2= . [2]

8 On the planet Mars, acceleration due to gravity is . ms3 71 2– .

 (a) Calculate the time it would take an object to fall to the planet’s surface from rest from a point 
2 m above the surface. There are no resistances to the motion of the object. [2]

 (b) The mass of the object is 2.5 kg.

  Calculate the magnitude of the normal contact force when the object is at rest on the planet’s 
surface. [1]
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