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Question Answer Marks Guidance 

1(a) 2 22 ( 1) 2 ( 1)(2 1) 2 ( 1) 3+ + + + + + +n n n n n n n n   M1 A1 Substitutes correct formulae from MF19.  

 4 3 28 10 72= ++ +n n n n   A1 Simplifies.  

  3  
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M1 A1 Puts over a common denominator and 

expands, AG.  
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M1 A1 Shows three complete terms, including 

first and last. 

 

( )
4

1
1

1
= −

+n
  

A1  

  5  

1(c) 1 B1FT FT from their answer to part (b). 

  1  

    

Question Answer Marks Guidance 

2(a) Shear, [x-axis fixed] B1  

 With ( )0,1  mapped to ( )3
2
,1 .   B1 Or other suitable example/description. 

  2  
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Question Answer Marks Guidance 

2(b) Shear, [y-axis fixed], B1  

 with ( )1,0  mapped to ( )3
2

1, .   B1 Or other suitable example/description.  

  2  

2(c) 13 3
4 2

3
2

1

 
=  

 
AB  or det det det=AB A B  

M1 Finds AB or uses product of 
determinants. Or suitable reasoning that 

area does not change.  

 det 1=AB  A1  

  2  

2(d) 13 313 3
4 24 2

3 3
2 2

1

 +  
=      +    

x yx

y x y
 

B1 
Transforms 

 
 
 

x

y
 to 

 
 
 

X

Y
. 

 ( )3 13 3
2 4 2

+ = +x mx m x mx  M1A1 Uses =Y mX . 

 3 13 3 3
2 4 2

2 2

2
1 0+ = +  + − =m m m m m  A1  

 2= −y x  and 1
2

.=y x   A1 If only values of m are given, A1 A0. 

  5  
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Question Answer Marks Guidance 

3(a) 
1 5u  (given) B1 States base case. 

 Assume that 5ku  for some positive integer k.  B1 States inductive hypothesis.  

 
Then 

1

6 5 5 10 6 5
5 5

2 2
+

+ + − −
− = − =

+ +

k k k
k

k k

u u u
u

u u
 

M1 Considers 15 +− ku , puts over common 

denominator.   

 5
0

2

−
= 

+

k

k

u

u
.  

A1  

 Hence, by induction, 5nu  for all positive integers n. A1  

  5  

3(b) 2 2

1

6 5 6 5 2 4 5

2 2 2
+

+ + − − − + +
− = − = =

+ + +

n n n n n n
n n n

n n n

u u u u u u
u u u

u u u
  

M1 A1 Considers 1+ −n nu u  or uses 

1

5
5 .

2
+

−
− =

+

n
n

n

u
u

u
   

 ( )( )5 1
.

2

− +
=

+

n n

n

u u

u
 So 15 0+  − nn nu u u   

A1 Uses 5.nu  

  3  

    

Question Answer Marks Guidance 

4(a)(i) Stretch B1  

 parallel to the x-axis, scale factor k.  B1 Allow in the x direction, x axis 

  2  

1
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Question Answer Marks Guidance 

4(a)(ii) Enlargement, B1  

 centre the origin, scale factor k.   B1  

  2  

4(b) 0 1
0 2 1 1 2 1 1

1 1
0 1 1 2 1 1 2

1

0

1

 
− −     

− =    


 
 
− 

  


 
    

  

m
k

m

m

k

k
m

 

M1 A1 Multiplies two matrices correctly. 

Allow one error for the M mark. 

 2

2 2

2 2

 
 
− + + − + 
 + − + + 

m

k m k m k

m

m

m k m k m

m

k

  

A1  

 2 2 2 2
2

2 2 2 2

+ − + − + − + − + +
− +

− + + + + + − +

k m k m k m k m k m k m
m m m

k m k m k m k m k m k m
 

M1 A1 Finds determinant. Allow two errors for 

the M mark 

 ( )( ) ( )( ) ( )( )

( )( ) ( )( ) ( )( )
2 2 2

2 2 2 2

2 2 2 2 2 2

6 6 12 0

= + + − − + − + − − + +

+ + − + + − + − + − + +

= + − =

m k m k m m k m k m m k m k m

m k m k m m k m k m m k m k m

m k m k m k

  

A1 AG.  

There must be evidence to show that 

the determinant is equal to zero 

  6  
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Question Answer Marks Guidance 

3(a) 1
1 15 6= = −u   

B1 Shows base case. 

 
Assume that it is true for =n k , so 6 1−= k

ku . 
B1 States inductive hypothesis. 

 
Then 

1
1 1) 5 6 1.6(6 +
+ + == − −k k

ku   
M1 A1 Substitutes into recursion formula.  

 
So, it is also true for 1= +n k . Hence, by induction, 6 1−= n

nu is true for all positive 

integers. 

A1 States conclusion.  

  5  

3(b) ( )( )2
2

6 1 6 16 1
6 1

6 1 6 1

− +−
= = = +

− −

n nn
nn

n n
n

u

u
  

M1 A1 Uses (a) and difference of two squares. 

  2  

    

Question Answer Marks Guidance 

4(a) A rotation, followed by a shear. B2 Award B1 if given in the wrong order. 

[anticlockwise, centred at the origin, through an 

angle ], [x-axis fixed, with ( )0,1  mapped to 

(2,1). ] 

  2  

2
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Question Answer Marks Guidance 

4(b) 

s

cos s n2sin 2cos

in cos

i   

 

− 
=  


+


M   

B1  

 nc sos s2sin 2cos 2 in si 2 cos

sin cos co

sin co

sin s

       

   

−    
=    



+ + − +

+   

x x

y yx

x y y
  

B1 
Transforms 

 
 
 

x

y
 to 

 
 
 

X

Y
. 

 cos   AND  cos 2 sin sin 2 cossin     + = + − + =y y x x y y xx  

( )
sin

cos 2 sin 2cos sin
1 cos


   


 + + − =

−

x
x x x  

M1*  Uses =X x  and =Y y . 

 A1 Combines equations correctly to eliminate y or 

x. 

 ( )( ) 2cos 2sin 1 cos 2sin cos sin 1 cos      + − + − = −   

2 2cos 2sin sin 1 cos sin cos 1cos      − + − = −  + =   

DM1 

A1 

Simplifies. 

 1
2
π =   

A1  

  7  
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Question Answer Marks Guidance 

1(a) 14 0

0 1

 
 
 

 
B1 Stretch parallel to the x-axis, scale factor k 

( 0)k . 

 31
2 2

3 1
2 2

 −
 
 
 

  

B1 Rotation anticlockwise about the origin through 

angle 
1
3
π.   

 3 31
2 2 2

3 11
22 2

714 0

0 1 7 3

   − − 
   = =        

M   

M1  Correct order. 

 14 3
2 .

14 3 1

 −
=  
 
 

M   
A1 AG 

  4  

3
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Question Answer Marks Guidance 

1(b) 33
22

1 1
2 2

77

7 3 7 3

   −−  
   =      +   

x yx

y x y
  

B1 
Transforms 

 
 
 

x

y
 to 

 
 
 

X

Y
  

 ( )31
2 2

7 3 7+ = −x mx m x mx   

21
2

3
7 3 7

2
+ = −m m m   

M1  Uses =y mx  and =Y mX . 

 23 13 14 3 0− + =m m  A1  Correct quadratic AEF 

 
2 3=m  

7

3
=m  

A1 Correct solutions to the quadratic 

 2 3=y x  
7

3
=y x  

A1 Correct invariant lines. If M0 then SCB1 for two 

correct lines. 

  5  

1(c) 
4

3

4
1

1 2 21 1
1

1

2

3

1 1
4

7 3 7 3 1

−



 
= = 


 

 
 
−−  

M   
M1 A1 SCB1 for finding the inverse of 2M  

  2  

4


