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Question
Number Scheme Marks

      1. (a)            
                                       y
                                                                                                            Shape unchanged B1
                                                    (2, 7)                                                                   Point B1        (2)

                                      O                           x

                                       
(b)                             y                               
                                               (2, 4)                                                                     Shape B1
                                                                                                                              Point B1        (2)       

                                   O                             x

(c)             

                             ( 2,4) y     (2, 4)                                                                  Shape B1
                                                                                                                             (2, 4) B1
                                                                                                                            ( 2,4) B1        (3)

            [7]

                                           O                                  x
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3

1

x
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Alternative method
                                               2 2 2 1x x x x                                    At any stage       B1

                                 2 3x  appearing as a factor of the numerator at any stage B1
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3 22 5 9 18
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x x x
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2 3 2 1 2 3 2 1 2 3 2 1

x x x x x x x x x

x x x x x x x x x

        


        
M1 

                                                                                 Any one linear factor × quadratic

                                                   
   
    
2 3 2 3

2 3 2 1

x x x

x x x

  


  
                 Complete factors A1

                                                   
3

1

x

x





A1        (7)
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Question
Number Scheme Marks

      3.                                                          
d 1

d

y

x x
                                                accept 

3

3x
M1 A1

                                       At x = 3, 
d 1

3
d 3

y
m

x
                     Use of 1mm   M1

                                                 ln1 3 3y x    M1

                                                         3 9y x                                 Accept 9 3y x  A1        (5)
             [5]

d 1

d 3

y

x x
 leading to 9 27y x   is a maximum of M1 A0 M1 M1 A0 =3/5

      4. (a) (i)                                 3 2 3 2 2 3d
e 3e or 3e e

d
x x x

x
                           At any stage             B1

                                           2 3 2 3 2d
3 e 2 e

d
x xy

x x
x

                                    Or equivalent M1 A1+A1

              (4)

(ii)                                        3 2 3d
cos 2 6 sin 2

d
x x x

x
                          At any stage M1 A1

                                      
   3 3 3

2

18 sin 2 3cos 2d

d 9

x x xy

x x

 
 M1 A1   (4)

Alternatively using the product rule for second M1 A1

                                                   1 33 cos 2y x x


                                     2 13 2 3d
3 3 cos 2 6 3 sin 2

d

y
x x x x x

x
   

                                                                            Accept equivalent unsimplified forms

(b)                               d d
1 8cos 2 6 or   8cos 2 6

d d

y x
y y

x y
    M1

                                                   
 

d 1

d 8cos 2 6

y

x y


 M1 A1

                                    2

d 1 1

d 2 16
8cos arcsin

4

y

x x x

 
   
          

M1 A1   (5)

             [13]
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Question
Number Scheme Marks

      5.   (a)                                                   2 4
2 1 0x

x
                      Dividing equation by x M1

                                                       2 1 4

2 2
x

x
                            Obtaining 2x  … M1

                                                        
2 1

2
x

x
   
                                             cso A1        (3)

(b)                                         1 2 31.41, 1.39, 1.39x x x   B1, B1, B1
If answers given to more than 2 dp, penalise first time then accept awrt above.              (3) 

(c)                              Choosing  1.3915,1.3925 or a tighter interval M1

                                     3 3f 1.3915 3 10 , f 1.3925 7 10                     Both, awrt A1

      Change of sign (and continuity)     1.3915,1.3925 
                                                             1.392  to 3 decimal places            cso A1        (3)

             [9]

      6. (a)                    cos 12, sin 4R R  

                          2 212 4 160R               Accept if just written down, awrt 12.6 M1 A1

                        
4

tan , 18.43
12

                                                    awrt 18.4 M1, A1(4)

(b)                       7
cos  their 

their 
x

R
     0.5534 M1

                                   x + their 56.4                                                         awrt 56° A1

                                                       =   …   , 303.6           360  their principal value M1
                                        38.0 , 285.2x                         Ignore solutions out of range A1, A1 (5)
If answers given to more than 1 dp, penalise first time then accept awrt above.

(c)(i)                                          minimum value is 160                              ft their R B1ft
    
   (ii)                                           cos  their 1x    M1

                                                                           161.57x                                       cao A1        (3)
            [12]
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Question
Number Scheme Marks

      7. (a) (i) Use of 2 2cos 2 cos sinx x x  in an attempt to prove the identity. M1

  
   2 2 cos sin cos sincos 2 cos sin

cos sin
cos sin cos sin cos sin

x x x xx x x
x x

x x x x x x

 
   

  
     cso A1        (2)

(ii) Use of 2cos 2 2cos 1x x  in an attempt to prove the identity. M1
      Use of sin 2 2sin cosx x x in an attempt to prove the identity. M1

     2 21 1 1
cos 2 sin 2 2cos 1 2sin cos cos cos sin

2 2 2
x x x x x x x x            cso A1        (3)

(b)                                  1
cos cos sin

2
                                         Using (a)(i) M1

                                 2 1
cos cos sin 0

2
    

                                        1
cos 2 sin 2 0

2
                                           Using (a)(ii) M1

                                                          cos 2 sin 2   A1        (3)

(c)                                                tan 2 1  M1

                                  
5 9 13

2 , , ,
4 4 4 4

       
 

                 any one correct value of 2 A1

                         

                                    
5 9 13

, , ,
8 8 8 8

           Obtaining at least 2 solutions in range M1

                                                                                                   The 4 correct solutions A1       (4)
If decimals  0.393,1.963,3.534,5.105 or degrees  22.5 ,112.5 ,202.5 ,292.5    are            [12]

given, but all 4 solutions are found, penalise one A mark only.
Ignore solutions out of range.

© Science Exam Papers



January 2006      6665 Core Mathematics C3 Mark Scheme

6

Question
Number Scheme Marks

       8. (a)                                                     2 2 ln 2gf e xx  M1

                                                                 4 2ln 2e ex M1

                                                              4 ln 4e ex M1

                                                                 44e x                 Give mark at this point, cso A1        (4)

                                         4Hence gf : 4e ,xx x 

(b)          
                                                                 y                      

                                                                                                          Shape and point B1        (1)

                                                                  4

                                                                O                                 x

(c)               Range is                                                         Accept  gf 0, 0x y  B1        (1)      

(d)                                        4d
gf 16e

d
xx

x
  

                                                        4 3
e

16
x  M1 A1

                                                        
3

4 ln
16

x  M1

                                                          0.418x   A1        (4)
            [10]

© Science Exam Papers



January 2006




  


   6665 Core Mathematics C3 Mark Scheme



		Question


Number

		Scheme

		Marks



		

		

		



		      1.

		(a)            

		



		

		                                       y

		



		

		                                                                                                            Shape unchanged

		B1



		

		                                                    (2, 7)                                                                   Point

		B1        (2)



		

		

		



		

		

		



		

		

		



		

		                                      O                           x

		



		

		                                       

		



		

		 (b)                             y                               

		



		

		                                                (2, 4)                                                                     Shape

		B1



		

		                                                                                                                              Point

		B1        (2)       



		

		

		



		

		

		



		

		                                   O                             x

		



		

		

		



		

		

		



		

		(c)             

		



		

		

		



		

		                                

[image: image1.wmf](2,4)


-


 y     

[image: image2.wmf](2,4)


                                                                 Shape

		B1



		

		                                                                                                                              (2, 4)

		B1



		

		                                                                                                                            

[image: image3.wmf](2,4)


-




		B1        (3)



		

		

		            [7]



		

		

		



		

		

		



		

		                                           O                                  x

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		



		

		

		





		Question


Number

		Scheme

		Marks



		

		

		



		       2.

		                                            

[image: image4.wmf](


)


(


)


2


221


xxxx


--=-+


                               At any stage

		B1



		

		                                  

[image: image5.wmf](


)


(


)


(


)


(


)


(


)


2


23


23


2322322


xx


xxx


xxxxx


+


+


==


+-+--




		B1



		

		            

[image: image6.wmf]

 EMBED Equation.DSMT4  [image: image7.wmf](


)


(


)


(


)


(


)


(


)


2


2


16


236


232221


xx


xx


xxxxxx


+-


+


-=


+----+




		M1



		

		                                                            

[image: image8.wmf](


)


(


)


2


6


21


xx


xx


+-


=


-+




		A1



		

		                                                            

[image: image9.wmf](


)


(


)


(


)


(


)


32


21


xx


xx


+-


=


-+




		M1 A1



		

		                                                            

[image: image10.wmf]3


1


x


x


+


=


+




		A1      (7)



		

		

		           [7]



		

		

		



		

		Alternative method

		



		

		                                            

[image: image11.wmf](


)


(


)


2


221


xxxx


--=-+


                               At any stage       

		B1



		

		                                

[image: image12.wmf](


)


23


x


+


 appearing as a factor of the numerator at any stage

		B1



		

		 

[image: image13.wmf](


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


2


2


231623


236


232212321


xxxx


xx


xxxxxxx


++-+


+


-=


+--++-+




		M1 



		

		                                                    

[image: image14.wmf](


)


(


)


(


)


32


25918


2321


xxx


xxx


+--


=


+-+


                     can be implied

		A1



		

		                  

[image: image15.wmf](


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


(


)


222


2299236326


or  or  


232123212321


xxxxxxxxx


xxxxxxxxx


-++++-+--


=


+-++-++-+




		M1 



		

		                                                                                 Any one linear factor × quadratic

		



		

		                                                   

[image: image16.wmf](


)


(


)


(


)


(


)


(


)


(


)


2323


2321


xxx


xxx


+-+


=


+-+


                 Complete factors

		A1



		

		                                                   

[image: image17.wmf]3


1


x


x


+


=


+




		A1        (7)



		

		

		



		

		

		



		

		

		





		Question


Number

		Scheme

		Marks



		

		

		



		      3.

		                                                         

[image: image18.wmf]d1


d


y


xx


=


                                               accept 

[image: image19.wmf]3


3


x




		M1 A1



		

		                                       At x = 3, 

[image: image20.wmf]d1


3


d3


y


m


x


¢


=Þ=-


                 Use of 

[image: image21.wmf]1


mm


¢


=-




		M1



		

		                                                

[image: image22.wmf](


)


ln133


yx


-=--




		M1



		

		                                                         

[image: image23.wmf]39


yx


=-+


                              Accept 

[image: image24.wmf]93


yx


=-




		A1        (5)



		

		

		             [5]



		

		

[image: image25.wmf]d1


d3


y


xx


=


 leading to 

[image: image26.wmf]927


yx


=-+


 is a maximum of M1 A0 M1 M1 A0 =3/5

		



		

		

		



		

		

		



		      4.

		(a) (i)                              

[image: image27.wmf](


)


(


)


323223


d


e3eor 3ee


d


xxx


x


++


=


                         At any stage             

		B1



		

		                                           

[image: image28.wmf]23232


d


3e2e


d


xx


y


xx


x


++


=+


                                 Or equivalent

		M1 A1+A1



		

		

		              (4)



		

		(ii)                                    

[image: image29.wmf](


)


(


)


(


)


323


d


cos26sin2


d


xxx


x


=-


                        At any stage

		M1 A1



		

		                                      

[image: image30.wmf](


)


(


)


333


2


18sin23cos2


d


d9


xxx


y


xx


--


=




		M1 A1   (4)



		

		Alternatively using the product rule for second M1 A1

		



		

		                                                

[image: image31.wmf](


)


(


)


1


3


3cos2


yxx


-


=




		



		

		                              

[image: image32.wmf](


)


(


)


(


)


(


)


21


323


d


33cos263sin2


d


y


xxxxx


x


--


=--




		



		

		                                                                            Accept equivalent unsimplified forms

		



		

		

		



		

		(b)                            

[image: image33.wmf](


)


(


)


dd


18cos26or   8cos26


dd


yx


yy


xy


=+=+




		M1



		

		                                                   

[image: image34.wmf](


)


d1


d8cos26


y


xy


=


+




		M1 A1



		

		                                 

[image: image35.wmf](


)


(


)


2


d11


d


216


8cosarcsin


4


y


x


x


x


æö


ç÷


==±


ç÷


æö


-


æö


Ö


èø


ç÷


ç÷


èø


èø




		M1 A1   (5)



		

		

		             [13]



		

		

		



		

		

		





		Question


Number

		Scheme

		Marks



		

		

		



		      5.   

		(a)                                                   

[image: image36.wmf]2


4


210


x


x


--=


                   Dividing equation by x

		M1



		

		                                                       

[image: image37.wmf]2


14


22


x


x


=+


                          Obtaining 

[image: image38.wmf]2


x


=


 …

		M1



		

		                                                        

[image: image39.wmf]21


2


x


x


æö


=+


ç÷


èø


Ö


 (                                            cso

		A1        (3)



		

		

		



		

		(b)                                         

[image: image40.wmf]123


1.41,1.39,1.39


xxx


===




		B1, B1, B1



		

		 If answers given to more than 2 dp, penalise first time then accept awrt above.

		             (3) 



		

		

		



		

		(c)                              Choosing 

[image: image41.wmf](


)


1.3915,1.3925


 or a tighter interval

		M1



		

		                                  

[image: image42.wmf](


)


(


)


33


f1.3915310,f1.3925710


--


»-´»´


                Both, awrt

		A1



		

		      Change of sign (and continuity)    

[image: image43.wmf](


)


1.3915,1.3925


a


ÞÎ




		



		

		                                                             

[image: image44.wmf]1.392


a


Þ=


 to 3 decimal places (           cso

		A1        (3)



		

		

		             [9]



		

		

		



		

		

		



		      6.

		(a)                    

[image: image45.wmf]cos12,sin4


RR


aa


==




		



		

		                         

[image: image46.wmf](


)


22


124160


R


=+=


ÖÖ


          Accept if just written down, awrt  12.6

		M1 A1



		

		                        

[image: image47.wmf]4


tan,18.43


12


aa


=Þ»°


                                               awrt 

[image: image48.wmf]18.4


°




		M1, A1(4)



		

		

		



		

		(b)                     

[image: image49.wmf](


)


7


cos their 


their 


x


R


a


+=


  

[image: image50.wmf](


)


0.5534


»




		M1



		

		                                    x + their 

[image: image51.wmf]56.4


a


=°


                                                       awrt 56°

		A1



		

		                                                       =   …   , 

[image: image52.wmf]303.6


°


          

[image: image53.wmf]360


°-


their principal value

		M1



		

		                                        

[image: image54.wmf]38.0,285.2


x


=°°


                     Ignore solutions out of range

		A1, A1 (5)



		

		If answers given to more than 1 dp, penalise first time then accept awrt above.

		



		

		

		



		

		(c)(i)                                          minimum value is 

[image: image55.wmf]160


-


Ö


                             ft their R

		B1ft



		

		    

		



		

		   (ii)                                          

[image: image56.wmf](


)


cos their 1


x


a


+=-




		M1



		

		                                                                           

[image: image57.wmf]161.57


x


»°


                                    cao

		A1        (3)



		

		

		            [12] 



		

		

		





		Question


Number

		Scheme

		Marks



		

		

		



		      7.

		(a) (i) Use of 

[image: image58.wmf]22


cos2cossin


xxx


=-


 in an attempt to prove the identity.

		M1



		

		  

[image: image59.wmf](


)


(


)


22


cossincossin


cos2cossin


cossin


cossincossincossin


xxxx


xxx


xx


xxxxxx


-+


-


===-


+++


(     cso

		A1        (2)



		

		

		



		

		(ii) Use of 

[image: image60.wmf]2


cos22cos1


xx


=-


 in an attempt to prove the identity.

		M1



		

		      Use of 

[image: image61.wmf]sin22sincos


xxx


=


 in an attempt to prove the identity.

		M1



		

		  

[image: image62.wmf](


)


(


)


22


111


cos2sin22cos12sincoscoscossin


222


xxxxxxxx


-=--=--


 (     cso

		A1        (3)



		

		

		



		

		(b)                                  

[image: image63.wmf](


)


1


coscossin


2


qqq


-=


                                       Using (a)(i)

		M1



		

		                                 

[image: image64.wmf]2


1


coscossin0


2


qqq


--=




		



		

		                                       

[image: image65.wmf](


)


1


cos2sin20


2


qq


-=


                                        Using (a)(ii)

		M1



		

		                                                          

[image: image66.wmf]cos2sin2


qq


=


 (

		A1        (3)



		

		

		



		

		(c)                                                

[image: image67.wmf]tan21


q


=




		M1



		

		                                   

[image: image68.wmf]5913


2,,,


4444


pppp


q


æö


=


ç÷


èø


                 any one correct value of 

[image: image69.wmf]2


q




		A1



		

		                         

		



		

		                                    

[image: image70.wmf]5913


,,,


8888


pppp


q


=


      Obtaining at least 2 solutions in range

		M1



		

		                                                                                                   The 4 correct solutions

		A1       (4)



		

		If decimals 

[image: image71.wmf](


)


0.393,1.963,3.534,5.105


or degrees 

[image: image72.wmf](


)


22.5,112.5,202.5,292.5


°°°°


 are 

		           [12]



		

		given, but all 4 solutions are found, penalise one A mark only.

		



		

		Ignore solutions out of range.

		



		

		

		





		Question


Number

		Scheme

		Marks



		

		

		



		       8.

		(a)                                                  

[image: image73.wmf](


)


(


)


22ln2


gfe


x


x


+


=




		M1



		

		                                                                 

[image: image74.wmf]42ln2


ee


x


=




		M1



		

		                                                              

[image: image75.wmf]

 EMBED Equation.DSMT4  [image: image76.wmf]4ln4


ee


x


=




		M1



		

		                                                                 

[image: image77.wmf]4


4e


x


=


                Give mark at this point, cso

		A1        (4)



		

		                                        

[image: image78.wmf](


)


4


Hence gf:4e,


x


xx


Î


a¡




		



		

		(b)          

		



		

		                                                                 y                      

[image: image79.wmf]

		



		

		

		



		

		

		



		

		

		



		

		                                                                                                          Shape and point

		B1        (1)



		

		

		



		

		                                                                  4

		



		

		

		



		

		

		



		

		                                                                O                                 x

		



		

		

		



		

		

		



		

		(c)               Range is 

[image: image80.wmf]+


¡


                                                       Accept 

[image: image81.wmf](


)


gf0,0


xy


>>




		B1        (1)      



		

		

		



		

		(d)                                      

[image: image82.wmf](


)


4


d


gf16e


d


x


x


x


=


éù


ëû




		



		

		                                                        

[image: image83.wmf]4


3


e


16


x


=




		M1 A1



		

		                                                        

[image: image84.wmf]3


4ln


16


x


=




		M1



		

		                                                          

[image: image85.wmf]0.418


x


»-




		A1        (4)



		

		

		            [10]



		

		

		



		

		

		


























PAGE  

6



_1191322648.unknown



_1191324537.unknown



_1191326080.unknown



_1191330090.unknown



_1191398157.unknown



_1199538310.unknown



_1199538561.unknown



_1199555903.unknown



_1199538425.unknown



_1191398220.unknown



_1191398324.unknown



_1191398207.unknown



_1191330393.unknown



_1191330693.unknown



_1191330937.unknown



_1191330981.unknown



_1191331010.unknown



_1191330868.unknown



_1191330667.unknown



_1191330211.unknown



_1191330261.unknown



_1191330114.unknown



_1191326387.unknown



_1191326685.unknown



_1191330051.unknown



_1191326516.unknown



_1191326233.unknown



_1191326342.unknown



_1191326206.unknown



_1191325413.unknown



_1191325983.unknown



_1191326024.unknown



_1191325847.unknown



_1191325354.unknown



_1191325374.unknown



_1191325039.unknown



_1191323967.unknown



_1191324220.unknown



_1191324420.unknown



_1191324517.unknown



_1191324294.unknown



_1191324107.unknown



_1191324194.unknown



_1191324042.unknown



_1191323387.unknown



_1191323535.unknown



_1191323656.unknown



_1191323431.unknown



_1191322889.unknown



_1191322911.unknown



_1191322693.unknown



_1191316286.unknown



_1191321433.unknown



_1191322191.unknown



_1191322285.unknown



_1191322470.unknown



_1191322264.unknown



_1191321751.unknown



_1191322112.unknown



_1191321646.unknown



_1191320903.unknown



_1191321136.unknown



_1191321288.unknown



_1191321054.unknown



_1191316362.unknown



_1191316389.unknown



_1191316312.unknown



_1191310899.unknown



_1191316115.unknown



_1191316211.unknown



_1191316241.unknown



_1191316158.unknown



_1191312038.unknown



_1191316082.unknown



_1191311474.unknown



_1191311626.unknown



_1191311082.unknown



_1191310516.unknown



_1191310530.unknown



_1191310602.unknown



_1191309684.unknown



_1191309821.unknown



_1191310029.unknown



_1191309657.unknown





