
EDEXCEL PURE MATHEMATICS P6 (6676) – JUNE 2004       PROVISIONAL MARK SCHEME

1

  Question Scheme          Marks
   number

1. )6.0(4.01
10

1

d

d 2
00

0









yx
x

y
(Possibly implicit)   B1

06.22)6.01.0(
d

d
1.0 0

0
1 






 y

x

y
y             M1 A1

)67564.0()06.2(
10

1
1.1

10

1

d

d 22
11

1









yx
x

y
  A1ft

13.206.2067564.0
d

d
1.0 1

1
2 






 y

x

y
y (2 d.p.)   M1 A1

6

2. (a) xx 2sec)(f  )tan(secsec2)(f xxxx  (or equiv.)   M1 A1

)tansec2(tan2)(secsec2)(f 222 xxxxxx  (or equiv.)          A1 (3)

)tansec6sec2( 222 xxx 

)tansec4sec2( 224 xxx  , )sec4sec6( 24 xx  , )tan6tan82( 42 xx 

(b) 2
4

secor1
4

tan 


(1, 2, 4, 16)   B1














 













 













 








4
f

46

1

4
f

42

1

4
f

44
ftan

32 
xxxx   M1 

32

43

8

4
2

4
21 






 






 






 


xxx (Allow equiv. fractions)   A1(cso) (3)

(c) 












 

20410

3
useso,

10

3 
x   M1 

300020010
1

80003

8

400
2

10
1

10

3
tan

3232 


















 (*)   A1(cso) (2)

8



EDEXCEL PURE MATHEMATICS P6 (6676) – JUNE 2004       PROVISIONAL MARK SCHEME

2

  Question Scheme          Marks
   number

3. (a) AB = 




















4

3

4

AC = 
















3

2

2

              M1

AB  AC = 




















2

4

1

322

434

kji

  A1: One value correct, A1: All correct   M1 A1 A1 (4)

(b) 843

2

4

1

4

1

3

2

4

1


















































..r 7

2

4

1

















.r   M1 A1ft (2)

(c) AD . AB  AC (Attempt suitable triple scalar product)                 M1

















1

3

2

or  


















1

3

2

(if using AD)   B1

Volume =   22122
6

1

2

4

1

1

3

2

6

1



































.   M1 A1(cso) (4)

10



EDEXCEL PURE MATHEMATICS P6 (6676) – JUNE 2004       PROVISIONAL MARK SCHEME

3

  Question Scheme          Marks
   number

4. (a) n = 1:   xxx
x

xxx sinecosecose
d

d
 (Use of product rule)   M1 

 xxxxx sincos
2

1

4
sinsin

4
coscos

4
cos 






 


  M1

  





 

4
cose2cose

d

d 2
1 

xx
x

xx True for n = 1      (c.s.o. + comment)   A1

Suppose true for n = k.

  













 












4
cose2

d

d
cose

d

d 2

1

1

1k k
x

x
x

x
x

k
x

k
  M1















 






 

4
sine

4
cose22

1  k
x

k
x xx

k
  A1

    





 






 



4
1cose2

44
cos2e2

1
2

1

2

1 
kx

k
x x

k
x

k
      M1 A1

True for n = k + 1, so true (by induction) for all n. ( 1)   A1(cso)         (8)      

(b)   432 cos4
24

1

4

3
cos22

6

1

2
cos2

2

1

4
cos21 xxxx 





















   M1

(1)    (0)       (–2)   (–4) 

43

6

1

3

1
1cose xxxxx  (or equiv. fractions)   A2(1,0) (3)

                       11



EDEXCEL PURE MATHEMATICS P6 (6676) – JUNE 2004       PROVISIONAL MARK SCHEME

4

  Question Scheme          Marks
   number

5.















































 


k

k

k

cp

b

a

cba

p

00

00

00

1

04

31

03

141
TMM

(a)   300

3

141 















 p

p

  M1 A1 (2)

(b)   18

1

4

1

141 

















 kk (ft on their p, if used)   M1 A1ft (2)

(c) 2 equations: a + 4b – c = 0 3a + 3c = 0   M1 

a and b in terms of c (or equiv.):  a = – c b = 
1
2 c   (ft on their p)   M1 A1ft 

Using )18(18 222 































cba

c

b

a

c

b

a

. : a = 22, b = –2, c = –22   M1 A2(1,0) (6)

(d) det M= (32) – 4(–122) –1(–32) = 542   M1 A1(cso) (2)

12

Alternatives:

(c) Require 
















c

b

a

parallel to 

































 3

0

3

1

4

1

,


















12

6

12

  M1, M1 A1

(Then as in main scheme, scaling to give a, b and c.)   M1 A2(1,0) (6)

(d) det 318) T(MM ,   det M = det TM ,   det M= 1818 (=542)   M1 A1 (2)



EDEXCEL PURE MATHEMATICS P6 (6676) – JUNE 2004       PROVISIONAL MARK SCHEME

5

  Question Scheme          Marks
   number

6. (a) det A = 0 01)3( 2     M1

4,20)4)(2(0862     A1




























1

1
r Eigenvecto,0,0

11

11
:2 yx

y

x
 (or equiv.)   M1 A1































1

1
r Eigenvecto,0,0

11

11
:4 yx

y

x
 (or equiv.)         A1 (5)

(b) P = 






 
11

11
k M: eigenvectors as columns, 

2

1
k   M1, A1





















11

11

2

11 TPP   

















 


















 

20

04

11

11

2

1

31

13
,

11

11

2

11APPD       M1, M1 A1 (5)

(c)       1. Rotation of 
4


clockwise (about (0, 0)).

2. Stretch,  4 parallel to x-axis,  2 parallel to y-axis.

3. Rotation of 
4


anticlockwise (about (0, 0)).

1. and 3. both rotation, or both reflection.   M1
Correct angles, opposite sense or correct lines (reflection).   A1
Stretch.     B1
All correct, including order.     A1 (4)

14



EDEXCEL PURE MATHEMATICS P6 (6676) – JUNE 2004       PROVISIONAL MARK SCHEME

6

  Question Scheme          Marks
   number

7. (a) arg z = i
4


 z     (or putting x and y equal at some stage)   B1

i)1(

i)1(








w , and attempt modulus of numerator or denominator.   M1

(Could still be in terms of x and y)

22)1(i)1(i)1(   ,  1w (*)   A1, A1cso (4)

(b)
1

i1
1i

i

1









w

w
zzwzw

z

z
w   M1

1i11  wwz   M1 A1

For baabbaw i)1(i)1(,i    M1

2222 )1()1( baab    M1

b = – a Image is (line) y = – x   A1 (6)

(c)

  B1 B1 (2)

(d) z = i  marked (P) on z-plane sketch.   B1

i
2

1

2

1

2

1i

i2

i1
i 







 wz      marked (Q) on w-plane sketch.  B1 (2)

14



EDEXCEL PURE MATHEMATICS P6 (6676) – JUNE 2004       PROVISIONAL MARK SCHEME





  Question




Scheme





         Marks


   number





1.



[image: image1.wmf])


6


.


0


(


4


.


0


1


10


1


d


d


2


0


0


0


=


-


=


-


=


÷


ø


ö


ç


è


æ


y


x


x


y



(Possibly implicit)

  B1






[image: image2.wmf]06


.


2


2


)


6


.


0


1


.


0


(


d


d


1


.


0


0


0


1


=


+


´


=


+


÷


ø


ö


ç


è


æ


=


y


x


y


y


          



  M1 A1






[image: image3.wmf])


67564


.


0


(


)


06


.


2


(


10


1


1


.


1


10


1


d


d


2


2


1


1


1


=


-


=


-


=


÷


ø


ö


ç


è


æ


y


x


x


y






  A1ft






[image: image4.wmf]13


.


2


06


.


2


067564


.


0


d


d


1


.


0


1


1


2


=


+


=


+


÷


ø


ö


ç


è


æ


=


y


x


y


y



(2 d.p.)


  M1 A1
















6


2.
(a)


[image: image5.wmf]x


x


2


sec


)


(


f


=


¢






[image: image6.wmf])


tan


(sec


sec


2


)


(


f


x


x


x


x


=


¢


¢



(or equiv.)

  M1 A1






[image: image7.wmf])


tan


sec


2


(


tan


2


)


(sec


sec


2


)


(


f


2


2


2


x


x


x


x


x


x


+


=


¢


¢


¢



(or equiv.)

         A1
(3)


 



[image: image8.wmf])


tan


sec


6


sec


2


(


2


2


2


x


x


x


+








[image: image9.wmf])


tan


sec


4


sec


2


(


2


2


4


x


x


x


+


, 

[image: image10.wmf])


sec


4


sec


6


(


2


4


x


x


-


, 

[image: image11.wmf])


tan


6


tan


8


2


(


4


2


x


x


+


+





(b)


[image: image12.wmf]2


4


sec


or


1


4


tan


=


=


p


p





(1, 2, 4, 16)


  B1




[image: image13.wmf]÷


ø


ö


ç


è


æ


¢


¢


¢


÷


ø


ö


ç


è


æ


-


+


÷


ø


ö


ç


è


æ


¢


¢


÷


ø


ö


ç


è


æ


-


+


÷


ø


ö


ç


è


æ


¢


÷


ø


ö


ç


è


æ


-


+


÷


ø


ö


ç


è


æ


=


4


f


4


6


1


4


f


4


2


1


4


f


4


4


f


tan


3


2


p


p


p


p


p


p


p


x


x


x


x



  M1 






[image: image14.wmf]3


2


4


3


8


4


2


4


2


1


÷


ø


ö


ç


è


æ


-


+


÷


ø


ö


ç


è


æ


-


+


÷


ø


ö


ç


è


æ


-


+


=


p


p


p


x


x


x



 (Allow equiv. fractions)
  A1(cso)
(3)



(c)


[image: image15.wmf]÷


ø


ö


ç


è


æ


=


÷


ø


ö


ç


è


æ


-


=


20


4


10


3


use


so


,


10


3


p


p


p


p


x







  M1 






[image: image16.wmf]3000


200


10


1


8000


3


8


400


2


10


1


10


3


tan


3


2


3


2


p


p


p


p


p


p


p


+


+


+


=


÷


÷


ø


ö


ç


ç


è


æ


´


+


÷


÷


ø


ö


ç


ç


è


æ


´


+


+


»



(*)
  A1(cso)
(2)
















8







  Question




Scheme





         Marks


   number





3.
(a)
AB = 

[image: image17.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


-


4


3


4





AC = 

[image: image18.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


3


2


2





 
              M1




AB ( AC = 

[image: image19.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


=


-


-


-


2


4


1


3


2


2


4


3


4


k


j


i


  A1: One value correct, A1: All correct
  M1 A1 A1
(4)



(b)


[image: image20.wmf]8


4


3


2


4


1


4


1


3


2


4


1


+


-


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


.


.


r






[image: image21.wmf]7


2


4


1


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


.


r





  M1 A1ft
(2)


(c)
AD . AB ( AC

(Attempt suitable triple scalar product)   
              M1


 

[image: image22.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


1


3


2



or  

[image: image23.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


-


1


3


2



(if using AD)





  B1




Volume = 

[image: image24.wmf](


)


2


2


12


2


6


1


2


4


1


1


3


2


6


1


=


-


+


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


.







  M1 A1(cso)
(4)
















10



 



  Question




Scheme





         Marks


   number





4.
(a)
n = 1:


[image: image25.wmf](


)


x


x


x


x


x


x


x


sin


e


cos


e


cos


e


d


d


-


=



(Use of product rule)

  M1 






[image: image26.wmf](


)


x


x


x


x


x


sin


cos


2


1


4


sin


sin


4


cos


cos


4


cos


-


=


-


=


÷


ø


ö


ç


è


æ


+


p


p


p




 
  M1




 

[image: image27.wmf](


)


÷


ø


ö


ç


è


æ


+


=


4


cos


e


2


cos


e


d


d


2


1


p


x


x


x


x


x



True for n = 1
     (c.s.o. + comment)
  A1




Suppose true for n = k.




[image: image28.wmf](


)


÷


÷


ø


ö


ç


ç


è


æ


÷


ø


ö


ç


è


æ


+


=


ú


û


ù


ê


ë


é


+


+


4


cos


e


2


d


d


cos


e


d


d


2


1


1


1


k


p


k


x


x


x


x


x


k


x


k






  M1






[image: image29.wmf]ú


û


ù


ê


ë


é


÷


ø


ö


ç


è


æ


+


-


÷


ø


ö


ç


è


æ


+


=


4


sin


e


4


cos


e


2


2


1


p


p


k


x


k


x


x


x


k







  A1






[image: image30.wmf](


)


(


)


÷


ø


ö


ç


è


æ


+


+


=


÷


ø


ö


ç


è


æ


+


+


=


+


4


1


cos


e


2


4


4


cos


2


e


2


1


2


1


2


1


p


p


p


k


x


k


x


x


k


x


k


    

  M1 A1




(True for n = k + 1,
so true (by induction) for all n. (( 1)


  A1(cso)         (8)      



(b)


[image: image31.wmf](


)


4


3


2


cos


4


24


1


4


3


cos


2


2


6


1


2


cos


2


2


1


4


cos


2


1


x


x


x


x


p


p


p


p


+


÷


ø


ö


ç


è


æ


+


÷


ø


ö


ç


è


æ


+


÷


ø


ö


ç


è


æ


+



  M1


 


(1)

   (0)

      (–2)

  (–4) 





[image: image32.wmf]4


3


6


1


3


1


1


cos


e


x


x


x


x


x


-


-


+


=




(or equiv. fractions)


  A2(1,0)
(3)







          


             
11





  Question




Scheme





         Marks


   number





5. 

[image: image33.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


=


k


k


k


c


p


b


a


c


b


a


p


0


0


0


0


0


0


1


0


4


3


1


0


3


1


4


1


T


MM




(a) 

[image: image34.wmf](


)


3


0


0


3


1


4


1


=


Þ


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


p


p









  M1 A1
(2)


(b) 

[image: image35.wmf](


)


18


1


4


1


1


4


1


=


Þ


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


-


k


k




(ft on their p, if used)

  M1 A1ft
(2)


(c) 2 equations:
a + 4b – c = 0

3a + 3c = 0



  M1 


a and b in terms of c (or equiv.):  a = – c
b =  EQ \f(1,2) c
  (ft on their p)

  M1 A1ft 


Using 

[image: image36.wmf])


18


(


18


2


2


2


=


+


+


=


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


c


b


a


c


b


a


c


b


a


.


:
a = 2(2, b = –(2, c = –2(2
  M1 A2(1,0)
(6)



(d)
(det M(= ((3(2) – 4(–12(2) –1(–3(2)( = 54(2



  M1 A1(cso)
(2)
















12






Alternatives:


(c)
Require 

[image: image37.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


c


b


a


 parallel to 

[image: image38.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


´


÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


3


0


3


1


4


1


 , 

[image: image39.wmf]÷


÷


÷


ø


ö


ç


ç


ç


è


æ


-


-


=


12


6


12






  M1, M1 A1




(Then as in main scheme, scaling to give a, b and c.)


  M1 A2(1,0)
(6)


(d)
det 

[image: image40.wmf]3


18


)


=


T


(MM


,   det M = det 

[image: image41.wmf]T


M


,   (det M(= 18(18 (=54(2)

  M1 A1
(2)











  Question




Scheme





         Marks


   number





6.
(a)
det A = 0


[image: image42.wmf]0


1


)


3


(


2


=


-


-


l








  M1






[image: image43.wmf]4


,


2


0


)


4


)(


2


(


0


8


6


2


=


=


=


-


-


=


+


-


l


l


l


l


l


l





  A1






[image: image44.wmf]÷


÷


ø


ö


ç


ç


è


æ


-


=


+


=


÷


÷


ø


ö


ç


ç


è


æ


÷


÷


ø


ö


ç


ç


è


æ


=


1


1


r 


Eigenvecto


,


0


,


0


1


1


1


1


:


2


y


x


y


x


l


(or equiv.)
  M1 A1






[image: image45.wmf]÷


÷


ø


ö


ç


ç


è


æ


=


+


-


=


÷


÷


ø


ö


ç


ç


è


æ


÷


÷


ø


ö


ç


ç


è


æ


-


-


=


1


1


r 


Eigenvecto


,


0


,


0


1


1


1


1


:


4


y


x


y


x


l


(or equiv.)         A1
(5)



(b)
P = 

[image: image46.wmf]÷


÷


ø


ö


ç


ç


è


æ


-


1


1


1


1


k


 
 M: eigenvectors as columns, 

[image: image47.wmf]2


1


=


k




  M1, A1






[image: image48.wmf]þ


ý


ü


î


í


ì


÷


÷


ø


ö


ç


ç


è


æ


-


=


=


-


1


1


1


1


2


1


1


T


P


P









  






[image: image49.wmf]÷


÷


ø


ö


ç


ç


è


æ


=


÷


÷


ø


ö


ç


ç


è


æ


-


÷


÷


ø


ö


ç


ç


è


æ


÷


÷


ø


ö


ç


ç


è


æ


-


=


=


-


2


0


0


4


1


1


1


1


2


1


3


1


1


3


,


1


1


1


1


2


1


1


AP


P


D


    


  M1, M1 A1
(5)


(c)       1. Rotation of 

[image: image50.wmf]4


p


 clockwise (about (0, 0)).


2. Stretch, ( 4 parallel to x-axis, ( 2 parallel to y-axis.


3. Rotation of 

[image: image51.wmf]4


p


 anticlockwise (about (0, 0)).


 


1. and 3. both rotation, or both reflection.
 

  M1


 


Correct angles, opposite sense or correct lines (reflection).
  A1


 


Stretch.




  

  B1


 


All correct, including order.


  

  A1

(4)


 












14




 




  Question




Scheme





         Marks


   number





7.
(a)
arg z = 

[image: image52.wmf]i


4


l


l


p


+


=


Þ


z


    (or putting x and y equal at some stage)
  B1






[image: image53.wmf]i


)


1


(


i


)


1


(


+


+


+


+


=


l


l


l


l


w


 , and attempt modulus of numerator or denominator.
  M1


 






(Could still be in terms of x and y)






[image: image54.wmf]2


2


)


1


(


i


)


1


(


i


)


1


(


l


l


l


l


l


l


+


+


=


+


+


=


+


+


,

(

[image: image55.wmf]1


=


w


(*)
  A1, A1cso
(4)
(b)


[image: image56.wmf]1


i


1


1


i


i


1


-


-


=


Þ


+


=


+


Þ


+


+


=


w


w


z


z


w


zw


z


z


w





  M1






[image: image57.wmf]1


i


1


1


-


=


-


Þ


=


w


w


z








  M1 A1




For 

[image: image58.wmf]b


a


a


b


b


a


w


i


)


1


(


i


)


1


(


,


i


+


-


=


-


+


+


=







  M1






[image: image59.wmf]2


2


2


2


)


1


(


)


1


(


b


a


a


b


+


-


=


+


+








  M1




b = – a


Image is (line) y = – x




  A1

(6)



(c)















  B1 B1
(2)



(d)
z = i  
marked (P) on z-plane sketch.





  B1






[image: image60.wmf]i


2


1


2


1


2


1


i


i


2


i


1


i


-


=


-


-


=


+


=


Þ


=


w


z


     marked (Q) on w-plane sketch.
  B1

(2)
















14






















5

1



_1134130147.unknown



_1134198133.unknown



_1150106440.unknown



_1150290269.unknown



_1150295364.unknown



_1150788674.unknown



_1150789462.unknown



_1150788755.unknown



_1150788393.unknown



_1150351688.unknown



_1150295328.unknown



_1150286452.unknown



_1150288101.unknown



_1150106660.unknown



_1150108256.unknown



_1150106573.unknown



_1134202881.unknown



_1134209083.unknown



_1134209397.unknown



_1134209736.unknown



_1134210347.unknown



_1134209616.unknown



_1134209283.unknown



_1134204589.unknown



_1134208743.unknown



_1134203203.unknown



_1134198529.unknown



_1134202820.unknown



_1134198188.unknown



_1134134399.unknown



_1134135776.unknown



_1134197641.unknown



_1134197741.unknown



_1134196916.unknown



_1134135438.unknown



_1134135601.unknown



_1134134463.unknown



_1134132746.unknown



_1134133500.unknown



_1134133704.unknown



_1134132947.unknown



_1134130794.unknown



_1134132519.unknown



_1134130307.unknown



_1134050409.unknown



_1134051657.unknown



_1134129696.unknown



_1134129931.unknown



_1134127487.unknown



_1134051017.unknown



_1134051074.unknown



_1134050512.unknown



_1134049739.unknown



_1134050057.unknown



_1134050383.unknown



_1134049855.unknown



_1134047716.unknown



_1134049477.unknown



_1134047594.unknown



