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___________________________________________________________________________


Part I – Multiple-choice answers





1.	C	7.	D	13.	A	19.	D	25.	A


2.	C	8.	D	14.	E	20.	C	26.	A


3.	E	9.	E	15.	E	21.	D	27.	E


4.	E	10.	D	16.	B	22.	B	28.	E


5.	B	11.	B	17.	D	23.	B	29.	C


6.	A	12.	B	18.	B	24.	C	30.	C





___________________________________________________________________________


Part I- Multiple-choice solutions





Question 1


Now, �EMBED Equation.3���


	�EMBED Equation.3���


The asymptotes are given by �EMBED Equation.3���.


The answer is C.





Question 2


The hyperbola �EMBED Equation.3���


has centre�EMBED Equation.3����EMBED Equation.3���.


So the centre of our hyperbola is given by �EMBED Equation.3���


The asymptotes are given by �EMBED Equation.3���


                                               �EMBED Equation.3���


So,                                                �EMBED Equation.3���


The answer is C.


�


Question 3





Sketch the graph of the function 


�EMBED Equation.3���


The domain is �EMBED Equation.3���.  The answer is E.











�
Question 4


  �EMBED Equation.3���


     �EMBED Equation.3���            where �EMBED Equation.3���


So,      �EMBED Equation.3���


Now   �EMBED Equation.3���





So,      �EMBED Equation.3���


                 �EMBED Equation.3���


The answer is E.





Question 5





In Cartesian form �EMBED Equation.3���


�EMBED Equation.3���


   �EMBED Equation.3���


�EMBED Equation.3���


    �EMBED Equation.3��� since z is in the first quadrant


So, �EMBED Equation.3���


The answer is B.





Question 6


Now, �EMBED Equation.3���


                     �EMBED Equation.3���


                     �EMBED Equation.3���


                     �EMBED Equation.3���


                     �EMBED Equation.3���


The answer is A.


�
Question 7





         �EMBED Equation.3���


Now, �EMBED Equation.3���


          �EMBED Equation.3���


             �EMBED Equation.3��� since w is in the fourth quadrant


So, �EMBED Equation.3���


             �EMBED Equation.3���


            �EMBED Equation.3���


The answer is D.








Question 8


�


The complex number z and its conjugate �EMBED Equation.3���


are reflections of one another in the real axis.  


Hence, �EMBED Equation.3���.          





The answer is D.











Question 9


�





The graphs of all the options are shown.


Only option E provides a curve.


The answer is E.
































Question 10





        �EMBED Equation.3���


                           �EMBED Equation.3���  where �EMBED Equation.3���


The answer is D.


�
Question 11





�EMBED Equation.3���       where �EMBED Equation.3���


                           �EMBED Equation.3���


                           �EMBED Equation.3���


                           �EMBED Equation.3���


The answer is B.


Question 12


�EMBED Equation.3���                 where �EMBED Equation.3��� and �EMBED Equation.3���  �EMBED Equation.3���                    �EMBED Equation.3���                    So, if �EMBED Equation.3���


                        �EMBED Equation.3��� 


The answer is B.


Question 13


Now, �EMBED Equation.3���


So,      �EMBED Equation.3���                            


                     �EMBED Equation.3���                    Let �EMBED Equation.3���


                     �EMBED Equation.3���


                     �EMBED Equation.3���


                     �EMBED Equation.3���


                     �EMBED Equation.3���


Since  �EMBED Equation.3���


we have     �EMBED Equation.3���


So,             �EMBED Equation.3���


So, �EMBED Equation.3���


The answer is A.


�
Question 14


We cannot evaluate this definite integral analytically but we can use a graphics calculator to do so. We obtain 1.169229.  Correct to 2 decimal places, we have 1.17


The answer is E.





Question 15


The trapezoidal rule is given by �EMBED Equation.3���


So, for 2 equal intervals we have �EMBED Equation.3���


                                                 �EMBED Equation.3���


                                                 �EMBED Equation.3���


                                                 �EMBED Equation.3���


                                                 �EMBED Equation.3���


The answer is E.





Question 16





          �EMBED Equation.3���    So, �EMBED Equation.3���


Now  �EMBED Equation.3���


So, �EMBED Equation.3���


So,    �EMBED Equation.3���                Now, if �EMBED Equation.3���


So,    �EMBED Equation.3���


               �EMBED Equation.3���


So, �EMBED Equation.3���


          �EMBED Equation.3���    Now, when �EMBED Equation.3���,


So,  �EMBED Equation.3���


       �EMBED Equation.3���


So, �EMBED Equation.3���


The answer is B.


�
Question 17





Now if              �EMBED Equation.3���


                       �EMBED Equation.3���


Now, �EMBED Equation.3���    and �EMBED Equation.3����EMBED Equation.3���


So,  �EMBED Equation.3���      and    �EMBED Equation.3���


            �EMBED Equation.3���                           �EMBED Equation.3���


       �EMBED Equation.3���  and    �EMBED Equation.3���


            �EMBED Equation.3���                           �EMBED Equation.3���


       �EMBED Equation.3���  and    �EMBED Equation.3���


            �EMBED Equation.3���                           �EMBED Equation.3���


The answer is D.





Question 18





For �EMBED Equation.3���, the graph of f(x) has a positive, decreasing gradient.  All options show this.


At �EMBED Equation.3���, the gradient of the graph of f(x) is a minimum, but it does not equal zero, that is, there is not a stationary point there.  Rather, there is a non-stationary point of inflection.  This rules out options A and C.


At �EMBED Equation.3��� the gradient is at a maximum and thereafter decreases whilst remaining positive. This rules out option D.


At �EMBED Equation.3��� the gradient of f(x) is zero and thereafter becomes negative.  This rules out option E but option B shows this.


The answer is B.





Question 19





�Do a quick sketch.                   








Volume required �EMBED Equation.3���


                            �EMBED Equation.3���


                            �EMBED Equation.3���


The answer is D.


�
Question 20





The displacement of the particle is the signed area or the value of the definite integral.  The distance travelled would be given by option B, but we require displacement.


Displacement �EMBED Equation.3���


                      �EMBED Equation.3���


The answer is C.





Question 21





We have �EMBED Equation.3���


and �EMBED Equation.3���


So, �EMBED Equation.3���


              �EMBED Equation.3���


              �EMBED Equation.3���


     �EMBED Equation.3���


             �EMBED Equation.3���


The answer is D.





Question 22


�


Do a quick sketch.                    




















Now, in �EMBED Equation.3���, �EMBED Equation.3���


                                  �EMBED Equation.3���


                                         �EMBED Equation.3���


Also,                   �EMBED Equation.3���


                                  �EMBED Equation.3���


So, �EMBED Equation.3���


The answer is B.


�
Question 23





Let �EMBED Equation.3���


     �EMBED Equation.3���


          �EMBED Equation.3���


          �EMBED Equation.3���


Let �EMBED Equation.3���


     �EMBED Equation.3���


         �EMBED Equation.3���


Now, �EMBED Equation.3���


So,   �EMBED Equation.3���


                  �EMBED Equation.3���


                  �EMBED Equation.3���


              �EMBED Equation.3���


The answer is B.








Question 24





The component of �EMBED Equation.3��� perpendicular to �EMBED Equation.3��� is given by 


         �EMBED Equation.3���


    �EMBED Equation.3���  since �EMBED Equation.3���


    �EMBED Equation.3���


    �EMBED Equation.3���


    �EMBED Equation.3���


    �EMBED Equation.3���


    �EMBED Equation.3���


The answer is C.


�
Question 25


Now,�EMBED Equation.3��� and �EMBED Equation.3���.  Since �EMBED Equation.3���, �EMBED Equation.3���


This can be graphed in parametric mode on a graphics calculator.  Alternatively:


When �EMBED Equation.3���


When �EMBED Equation.3���


When �EMBED Equation.3���


Now, �EMBED Equation.3��� and since �EMBED Equation.3���


�We have ,    �EMBED Equation.3���


so                 �EMBED Equation.3���


so,             �EMBED Equation.3���


                    �EMBED Equation.3���


The path is parabolic.  The endpoints are �EMBED Equation.3���.


The answer is A.


Question 26


From the diagram, we have 


��EMBED Equation.3���


�EMBED Equation.3���


So, �EMBED Equation.3���


        �EMBED Equation.3���


Now, the acceleration is constant and so


We have  �EMBED Equation.3���


Where     �EMBED Equation.3���


So,          �EMBED Equation.3���


                  �EMBED Equation.3���seconds 


The answer is A.





Question 27


The change in momentum is equal to the inertial mass times the change in velocity.


So, we have �EMBED Equation.3���


The answer is E.





Question 28


�Do a quick sketch. 





Resolving horizontally, we have


�EMBED Equation.3���  ……….(A)


Resolving vertically, we have


�EMBED Equation.3���  ……..(B)


Also, �EMBED Equation.3���


�
So, (A) becomes �EMBED Equation.3���


                                 �EMBED Equation.3���       ………………(C)


In (B), we have �EMBED Equation.3���


So,                            �EMBED Equation.3���


                                               �EMBED Equation.3���


                                                  �EMBED Equation.3���


The answer is E.





Question 29


�Do a quick sketch.                                       





Now, �EMBED Equation.3���


             �EMBED Equation.3���


Also, �EMBED Equation.3���





So,          �EMBED Equation.3���                          


                    �EMBED Equation.3���                Now, since �EMBED Equation.3���


we have       �EMBED Equation.3���


                       �EMBED Equation.3���


So,              �EMBED Equation.3���


The answer is C.





Question 30  


�


Mark in the forces on the diagram.


Resolving around the 7 kg weight, we have


                    �EMBED Equation.3���


                        �EMBED Equation.3���


                        �EMBED Equation.3���


So,              �EMBED Equation.3���


          �EMBED Equation.3���


                  �EMBED Equation.3���


The answer is C. 


�
Part II – Short answer questions





Question 1





         �EMBED Equation.3���


            �EMBED Equation.3���


The graph has an asymptote when �EMBED Equation.3���, that is �EMBED Equation.3��� and another when �EMBED Equation.3���, that is �EMBED Equation.3���.                                                          (1 mark)


Since �EMBED Equation.3���


       �EMBED Equation.3���


            �EMBED Equation.3���


When �EMBED Equation.3���


                                                �EMBED Equation.3���


So,                                          �EMBED Equation.3��� (correct to 2 decimal places)


So, there is a maximum turning point at �EMBED Equation.3���                  (1 mark)


There are no x-intercepts since when �EMBED Equation.3��� which has no solutions.  The y-intercept occurs at �EMBED Equation.3���.                              (1 mark)


�

































































(1 mark)


�
Question 2





To show that we have a square, it is sufficient to show that we have 4 equal sidelengths and one internal right angle.





Now �EMBED Equation.3���


and �EMBED Equation.3���


Also, �EMBED Equation.3���


And �EMBED Equation.3���


               �EMBED Equation.3���


              �EMBED Equation.3���


So, �EMBED Equation.3��� are parallel and the same length.


Similarly, �EMBED Equation.3���


                  �EMBED Equation.3���


                        �EMBED Equation.3���


So, �EMBED Equation.3��� are parallel and the same length.             (1 mark)


Now, �EMBED Equation.3���


                  �EMBED Equation.3���


and  �EMBED Equation.3���


So,   �EMBED Equation.3���


So the sides of the quadrilateral WXYZ are equal in length.   (1 mark)


Also, �EMBED Equation.3���


                          �EMBED Equation.3���


                          �EMBED Equation.3���


                          �EMBED Equation.3���


                          �EMBED Equation.3���


So, �EMBED Equation.3���.





So we have four equal sidelengths and one internal angle of �EMBED Equation.3���.  Therefore WXYZ is a square.                                                                                                                           (1 mark)


�
Question 3





�Now, from the diagram, we have, �EMBED Equation.3���.


Also, �EMBED Equation.3���                              (1 mark)


Now, when the toy box is on the point of moving,


        �EMBED Equation.3���                            (1 mark)


              �EMBED Equation.3���


              �EMBED Equation.3��� Newton


Since �EMBED Equation.3��� Newton, the toy box is not on the


point of moving and hence the child will not move it


by applying this force.                  (1 mark)








Question 4





a.           Let  �EMBED Equation.3���


If �EMBED Equation.3��� is a solution to the equation then       �EMBED Equation.3���


So, �EMBED Equation.3���


                                       �EMBED Equation.3���


                                                                          �EMBED Equation.3���


                                                                            �EMBED Equation.3���                             (1 mark)





b.  Since �EMBED Equation.3��� has real coefficients we can use the conjugate root theorem.


If �EMBED Equation.3��� is a solution of �EMBED Equation.3��� is a factor and according to the conjugate root theorem, so is �EMBED Equation.3���.


Now, �EMBED Equation.3���                        (1 mark)





                                                       �EMBED Equation.3���


��             �EMBED Equation.3���


                               �EMBED Equation.3���


�                                        �EMBED Equation.3���


�                                        �EMBED Equation.3���


                                                   �EMBED Equation.3���


                                                   �EMBED Equation.3���


�





So, �EMBED Equation.3���


               �EMBED Equation.3���


               �EMBED Equation.3���


               �EMBED Equation.3���


Solutions to �EMBED Equation.3��� are �EMBED Equation.3���                                                    (1 mark)


�
Question 5


Do a quick sketch to see how the region described is in relation to the x-axis.


�So, area required �EMBED Equation.3���   (1 mark)   


                            �EMBED Equation.3���


                            �EMBED Equation.3���          Now, let �EMBED Equation.3���


                            �EMBED Equation.3���                     so if �EMBED Equation.3���


                             �EMBED Equation.3���       (1 mark)


                             �EMBED Equation.3���


                             �EMBED Equation.3���


                             �EMBED Equation.3��� square units     (1 mark)


Question 6


a.  Now, �EMBED Equation.3���     so,              �EMBED Equation.3���


                                                                 �EMBED Equation.3���


                                                                       �EMBED Equation.3���


so,                                                             �EMBED Equation.3��� as required                 (1 mark)


b.  �EMBED Equation.3���


                  �EMBED Equation.3���


               �EMBED Equation.3���              (1 mark)


Now when �EMBED Equation.3���, that is, the particle is dropped from rest when �EMBED Equation.3���


So,  �EMBED Equation.3���


       �EMBED Equation.3���                      (1 mark)


So, �EMBED Equation.3���


      �EMBED Equation.3���


Now, when �EMBED Equation.3��� correct to 2 significant figures.        (1 mark)
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