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1.Given that  f(x) �EMBED Equation.3���, show that f(x) > 0 for all              


   real values of x .


   Using the same axes sketch the graphs of y = f(x) and


   y = 1/f(x) .                               				(Lond/Jan83/6)/6marks


                                                                                          


Ans:





2.Given that a1 and a2  are the roots of the quadratic equation 


                      (x-b1)(x-b2) = c ,


write down expressions for a1 + a2 and a1 a2  in terms of the constants b1 , b2 and c.


   Show that -a1 and -a2 are the roots of the equation 


                       (x+b1 )(x+b2 ) = c.


                                                 			 (Lond/Jun83/2)/4marks               


 Ans: b1 +b2 , b1 b2 - c                              


.


3.Given that f(x) �EMBED Equation.3���, where a is a constant, find 


   (a) the value of a for which the roots of the equation 


        f(x) = 0 differ by 3,


the set of values of a for which f(x) < 0 for all values  


         of x .                                         


 (Lond/jan85/3)                                                                                                     .


Ans: (a) a = 5/4 (b)    (T1/96/10)





4.The roots of the quadratic equation 


                       x2 +5x +3 = 0


   are ( and ( . Find a quadratic equation with roots (�EMBED Equation.3���and (�EMBED Equation.3���.





                                                   			(Lond/Jun85/1)/4marks                                                                                             


Ans: x2 -19x+9 = 0 
































5.The quadratic function q(x) is given by


        q(x) = x�EMBED Equation.3���


where k is a constant. Given that the roots of the equation 


   q(x) = 0 are ( and (, show that 


(( - ()�EMBED Equation.3��� 


   (a) Find the values of k for which the roots of the equation 


        q(x) = 0 differ by 4 .


    (b) Given that k ( -2, form a quadratic equation, with 


         coefficients in terms of k , whose roots are 


		(1+(/() and (1+(/() .


                                                       (Lond/Jan87/13)/12marks                                                                                             .


Ans: (a) 3,-2 (b) (k+2)x2 - 4k2x + 4k2 = 0 .








6.Given that k is a real constant such that 0 < k < 1, show that


   the roots of the equation 


                         kx2 + 2x +(1-k) = 0 


   are


   (a) always real,


   (b) always negative.


                                                    			  (Lond/Jun88/6)/5marks





7.Find the complete set of values of p for which the roots of the


   equation 


                      2x2 + px +3p -10 = 0 


   are real.


                                                         		  (Lond/Jan89/4)/4marks.


 Ans: p = 4 or p �EMBED Equation.3��� 20.	     (T/96/1)





8.The roots of the equation ax2 +bx + c = 0 , where a ( 0, 


   are ( and n( . Show that  


   nb2 = (1+n)2 ac .


                                                    				(Lond/Jun89/1)/3marks





























9.The equation x2 +2bx + c = 0, where b and c are non-zero 


   constants, has roots ( and ( .


   (a) Show that  (�EMBED Equation.3���(�EMBED Equation.3��� .            


Giving coefficients in terms of b and c, find a quadratic	


        equation whose roots are  (�EMBED Equation.3���( and  (�EMBED Equation.3���( . 


(Lond/Jun90/11)/9marks


Ans: (b) x�EMBED Equation.3���








10.(a) Find the set of values of k for which the equation  


	x�EMBED Equation.3���+ kx + 2k - 3 = 0 has no real roots .


         When k = 7, the roots of the equation x�EMBED Equation.3���+ kx + 2k - 3 = 0 


         are ( and  ( , where ( > ( . 


    (b) Write down the values of  (( + () and  (( .         


Form an equation with integral coefficients whose roots are  


     (/ ( and (/( .           


    (d) Prove that ( -  ( = �EMBED Equation.3��� .


                                                                                         (K/7/2)





Ans: (a) 2 < k < 6 ; (b) -7, 11 ; (c) 11x�EMBED Equation.3���.


 





11.Find the ranges of values of k for which the equation 


                    x2  + (k-3)x + k = 0


    has (a) real distinct roots, (b) roots of the same sign. 


                                                                                      (JMB)p


Ans: (a) k < 1, k > 9 (b) 0 < k < 1 , k > 9.	


			


12.If x is real and x2 + (2-k)x + 1 - 2k = 0 show that k cannot lie between certain limits, and find these limits.         


(JMB)p


Ans:  -4 < k < 0 . 





13.Find the limitations required on the values of the real number c 


   in order that the equation x2 + 2cx - c +2 = 0 shall have real roots.


                                                                      


Ans:  c ( -2 , c ( 1 . 











14. Prove that, if x�EMBED Equation.3��� for all real x, then -4 < k < 0 .                                                                                                                                    


 									(C)p


                                                                           


15.If x is real, find the range of possible values of 


	�EMBED Equation.3���                     


                    .                                          			 (AEB)/ '76p 





Ans: -1 �EMBED Equation.3���








16.Find the condition that must be satisfied by k in order that the expression 


    2x2 + 6x + 1 + k(x2 +2) may be positive for all real values of x.   


									(JMB)p


                  


Ans:  k > 1  


 





17.Find the range of values of x for which 


	(x-4) < x(x-4) ( 5                           


                                                 			   	             (L)p                 


Ans:  -1 (  x <1 and 4 < x (  5                 





18.Find the range of values of x for which 


	  �EMBED Equation.3���                   


                                                            				  (L)p 


Ans:   0 < x < 7 and x > 8                      





19.If x is real, find the set of possible values of 


                 �EMBED Equation.3���              			


 (L)p 


Ans: �EMBED Equation.3���( �EMBED Equation.3���( 1    �EMBED Equation.3���			



































20.(a) If x =2 is a root of the equation 


            (�EMBED Equation.3���(-5)x +8 =0				 


find the possible value (or values) of ( and the corresponding  value 


(or values) of the other root.


    (b) Find the range (or ranges) of possible values of the real number ( if  (�EMBED Equation.3���( -5)x +8 >0 for all real values of x.                                                          


      


    									(C)


Ans:  (a) ( = 1 or -3 , other root 4 or 4/9.


         (b) ( > �EMBED Equation.3���, ( < -�EMBED Equation.3���	


 


	


21.Find the solution set of the inequality  �EMBED Equation.3���< x + 1. 





 (C)p


Ans:   -3 < x < 3 ,  x > 5. 





22.Determine for each of the three expressions f(x) , g(x) , and h(x) the range (or ranges) of values of x for which it is positive. Give your answers correct to two places of decimals . Explain, briefly, the reasons for your answers. 


	(a) f(x) ( x�EMBED Equation.3���  (b) g(x) ( -x�EMBED Equation.3���


h(x) ( �EMBED Equation.3���                               


                                                                          	


C)


Ans: (a) x < -5.16 or x > 1.16 (b) -8.24 < x < 0.24


         (c) -8.24 < x < -5.16  or  0.24 < x < 1.16	





	


























23.(a) State the range of values of x for which the following expressions are negative:


(i) 2x�EMBED Equation.3��� (ii) �EMBED Equation.3���





The value of the constant a such that the quadratic function 


      f(x) �EMBED Equation.3���is never negative.


Determine the nature of the roots of the equation af(x) = (x2+2)(a-1).


Deduce the value of a for which this equation has equal roots.                   


                                                                             (AEB/73)


Ans: (a) (i) - 4 < x < �EMBED Equation.3��� (ii) x < 1 or  2 < x < 3.


        �





24.By eliminating x and y from the equations 


�EMBED Equation.3���where a �EMBED Equation.3���, obtain a relation between m and a. Given that a is real, determine the ranges of values of a for which m is real.                              (JMB)p


Ans: (m+1)2 = ma,  a ( 0 , a ( 4. 


(    (    (    (   (    ( �
�



25.If  a > 0 prove that the quadratic expression ax2 + bx +c is positive 


for all real values of x when b�EMBED Equation.3��� Hence find the range of values of


 p for which the quadratic function of x  f(x) �EMBED Equation.3���


is positive for all real values of x.


Illustrate your result by making sketch graphs of f(x) for each of the cases p =0 and p =1.     						(L)  


               


Ans:  �EMBED Equation.3��� 


26.(a) If a is a positive constant , find the set of values of x for which a(x2 +2x - 8) is negative. Find the value of a if this function has a minimum value of -27.


(b) Find two quadratic functions of x which are zero at x = 1, 


which take the value 10 when x = 0 and which have a maximum value of 18. Sketch the graphs of these two functions. 	   				(L)


Ans: (a) -4 < x < 2, a = 3.


         (b) -2x�EMBED Equation.3���,  -50x�EMBED Equation.3���	


 


        





27.Find the set of values of k for which f(x) �EMBED Equation.3���  is greater than unity for all real values of x.


Show that, for all k, the minimum value of f(x) occurs when x = 5/6.


Find k if this minimum value is zero.   	                         	(L)


Ans: k < -3�EMBED Equation.3��� ,  k = -2�EMBED Equation.3��� 





28.Prove that 3x�EMBED Equation.3���for all real values of x.


(L)





29.Find the value of k((1) such that the quadratic function of x 


k(x+2)2 - (x-1)(x-2)  is equal to zero for only one value of x .


Find also (a) the range of values of k for which the function possesses a minimum value, (b) the range of values of k for which the value of the function never exceeds 12.5.


Sketch the graph of the function for k = �EMBED Equation.3���and for k = 2�EMBED Equation.3���





 (L)


Ans:  k = -�EMBED Equation.3���  (a) k > 1  (b) k �EMBED Equation.3���                           























