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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.  
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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. 
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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  

1
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Question Answer Marks Guidance 

1(a) 
( )3 2 21 1

4 2
1

( 1) ( 1)
=

− = + − +
n

r

r r n n n n   
M1 A1 Substitutes formulae. For the 1st A mark 

allow any letter for n. 

 1
4

( 1)( 1)( 2)= + − +n n n n   A1 Factorises.  

  3  

1(b) 
3

3 2 3 1

1 1

+
= − +

− +−

r

r r rr r
  

M1 A1 Finds partial fractions. M mark is for an 
equation that would lead to values for 

A, B and C. 
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2 (2) 3 (3) (4)+ − +f f f  

2 (3) 3 (4) (5)+ − +f f f  

 
2 ( 2) 3 ( 1) ( )+ − − − +f n f n f n  

2 ( 1) 3 ( ) ( 1)+ − − + +f n f n f n  

M1 A1 Shows five complete terms including 

first two and last two.  

 3 2 1

2 1
= − +

+n n
  

A1 SCB1 if insufficient terms to show all 

of the cancelling, but must start at r = 2 

  5  

1(c) 3
2

  B1FT FT from their part (b). Needs at least 

two terms in part (b) with one 
involving a number and a term in n. 

  1  

2
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3(a) 
( ) 12 2 23 1 1

4 2
1

6 11 6 ( 1) ( 1)(2 1) ( 1) 6
=

+ + + = + + + + + + +
n

r

r r r n n n n n n n n   
M1 A1 Expands and substitutes formulae.  

 ( )3 21
4

10 35 50= + + +n n n n   A1  

  3  

3(b) 2 1 2 1

( 1)( 2)( 3) 1 2 3
= − +

+ + + + + +r r r r r r
  

M1 A1 Finds partial fractions.  
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( 1)( 2)( 3)=

= − +
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n
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  (2) 2 (3) (4)+ − +f f f   

  (3) 2 (4) (5)+ − +f f f  

     
 ( 1) 2 ( ) ( 1)+ − − + +f n f n f n  

  ( ) 2 ( 1) ( 2)+ − + + +f n f n f n  

M1 A1 Shows enough complete terms for cancellation to be 

clear and any terms that form part of the final answer. 

1
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+
f r
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+ +n n
  

A1 
Accept 

1 1

6 ( 2)( 3)
−

+ +n n
 

  5  

3(c) 1
6

  B1 FT their result of similar form 

  1  
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Question Answer Marks Guidance 

1(a) 2(2 3 )(5 3 ) 9 21 10− − = − +r r r r   
B1  

 ( ) ( )1 1
6 2

9 ( 1)(2 1) 21 ( 1) 10+ + − + +n n n n n n  M1 Substitutes formulae for 
2r  and  r . 

 3 23 6= − +n n n  A1  

  3  

1(b) 1 1 1 1

(2 3 )(5 3 ) 3 2 3 5 3

 
= − 

− − − − r r r r
 

B1 Finds partial fractions. 
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− − n n
  

M1 A1 Writes at least three terms, including first and 

last, to demonstrate cancelation.  

 

( )
1 1

6 3 2 3
= − +

− n
 

A1  

  4  

1(c) 

1

1 1

(2 3 )(5 3 ) 6=



= −
− −


r r r

  
B1 Allow FT from (b) if of similar form. 

  1  
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3(c) ( )2 2 2 4
2

2  = + ++ r rr  B1 Expands.  
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M1  Collects like terms and uses results from parts 

(a) and (b). 

 A1FT FT from (a) and (b) evaluated coefficients. 

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

( )

10
6

4 10 1 2 10 1 14 10 10 1

10 10

= + + − +

+
  

M1 Applies formulae from MF19. 

 100=   A1 Evaluated. CAO  

  5  

    

Question Answer Marks Guidance 

4(a) ( )1 1 ( 2) ( 10) ( 1)( 2) ( 9)rrw w r r r r r r r+ − = + + + − + + +  M1 Correct expression seen for the difference. 

 ( )( 1)( 2) ( 9) 10 10( 1)( 2) ( 9)r r r r r r r r+ + + + − = + + +  A1  Must see the (r + 10 – r) AG. 

  2  

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

3 2 110 10 10 n nw ww w ww ++ +− − −+  M1 A1 Writes at least three terms, including last. Can 

be implied by correct final answer. 

 ( ) ( )( ) ( ) ( )( ) ( )10!1 1 1
10 10 11 0 01 1

1 2 10 1 2 10 9!nw w n n n n n n+= − = + + + − = + + + −  A1 ISW 

  3  

4
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Question Answer Marks Guidance 

4(c) 132 1 2 11

1 2
n n nw w w ww w w

n

wv v v x x x x x x x x+ ++ + + = − + − + + − = −  M1  

 For ,1 1−  x sum to infinity is 1 10!− = −
wx x   A1  

 For ,1= x  sum to infinity is 0.   A1  

  3  

    

Question Answer Marks Guidance 

5(a) 6

1 2 1 1

3 2 2 8

 
 

− − = − 
 −  

i j k

 

M1 A1 Finds vector perpendicular to .Π  

 6(2) (3) 8( 2) 7− + − = −   M1 Substitutes point on .Π  

 6 8 7− + = −x y z   A1  

  4  

5


