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1. (a) Express
2

1 3( )( )r r+ +  
in partial fractions.

(2)

(b) Hence show that

2
1 3

5 13
6 2 31 ( )( )

( )
( )( )r r
n n
n nr

n

+ +
= +

+ +=
∑

(4)

(c) Evaluate
2

1 310

100

( )( )r rr + +=
∑ , giving your answer to 3 significant figures.

(2)
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· ) = , + Ets
C = A(r+3) + B(r+ 1)

r= - 3 : 2 =
- 2 B =⇒ B =-

1

r= ー - ( ) 2 = 2 λ=⇒A =
(

(2)- X
need to write it

out explicitly .

0 )
台(+,

= 谷园一品 )

∵鴻之点;O
= 語号一一前
= 동 - 없 - +β

=
S Cn + 2 )(at3 )-

t27 Cut 3)= s 0rr 3r + so- on - 1 n-6 - -12

6 (at2 ) (n- 3)
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Question 1 continued
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)a) ( 女 -

o ) - 破

I = ACrt8 ) + BCr+ 6)

r= - 6 : 1 = 2 A => A=를

=- 8: =1 - - 2 B = => B =

+6]
- 잃*이

b ) 意品( r +8
) = 2会(r+8)

=
2番() 一

‰ 、 )

=

各( 一 ‰ )
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3. (a) Express
1

4 12r −  in partial fractions.
(1)

(b) Hence prove that

1
4 1 2 12

1
r

n
n

r

n

−
=

+
=

∑
(3)

(c) Find the exact value of

5
4 12

9

25

r
r

−
=

∑
(2)
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a)=λ= .+ ,
I ≡ A( 2 r + )+ BC 2 +1 )

re"/2: 1 = 2A => A: "2

r=
- 「

"
2 : に - 2 Bつ B ニ - と

-+

3)I = letion -c)

r= に衣一郎 = 今 一 n+、)

v= 2 : its - zb 二+17
r= 3 : Ets "tt = Can+)

ran- 一、
= 品山

r= n : 一、 +
、)
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4. (a) Express 1
2r r( )+

 in partial fractions.

(1)

(b) Hence show that 4
2

3 5
1 21 r r

n n
n nr

n

( )
( )

( )( )+
= +

+ +=
∑ .

(5)
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a) t2 = "
1 = A (v+2) + Br

r= -2 = 1 = - 2 β =- B =

- 1
=0 : 1 に 2 A => A길

主 一 2(0+
2

) 톱까게 = □ 옳지
= 다 않 잃내기

= " 글 - 히 = (한 + 급 -고
)

r= 2 : 급 - 동
r= 3 : 하 - 급

=4 (* - itness - conta

r = 0 : 先一舌 = & ( 3 Cn+) (a+2 ) - 2(
ut 17 (a + z )

)
1

r= n>

"
∴← 一☆

∵: “
二

。 三↑
( auraner
…
=…(

v =

)>nCn
+ s]
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5. (a) Express      in partial fractions.
(2)

(b) Hence prove, by the method of differences, that

where a and b are constants to be found.
(6)

(c) Find the value of           to 5 decimal places.
(3)

2
1 3 6 2 31 ( )( )

( )
( )( )

,
r r

n an b
n nr

n

+ +
= +

+ +=
∑

2
1 3( )( )r r+ +

2
1 321

30

( )( )
,

r rr + +=
∑
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a) )(+3)
≡ 1 + 몹3

2 = A ( r +3) t B ( r+ 1)

r= - 3 2 = - 2 B ⇒ B =- 1

r = 一 " 2 = 2 A =⇒ A = 1

금 -
πz

) 武(+3)=
( 前 、一前 )

= 1
:

글
- 회 二元十言一亩一座

=2. -
= 동 -* -*

=3:
=

S (a+z ) (^+ 3) - 6(nt3)

(+2)( ats) 2

)

δ= f = 화 - 보
= 5µ

2

f 25 n + 30 - 6n - 18 - 6n
- 12

r= n - 2 : 前入 武
6(n+2)(n+ 3)

r = a —に 六配 =

5+22Cat3 )
=n

2 ) ( ~+3)

r= a : 武一

*
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Question 5 continued 
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6. Given that

2 1
1 12 2 2 2

n
n n

A
n

B
n

+
+( )

≡ +
+( )

(a) determine the value of A and the value of B
(1)

(b) Hence show that, for  n  5

2 1
1 12 2

2

2

5

r
r r

n an b
c n

r

n
+
+( )

= + +
+( )

=
∑

  where a, b and c are integers to be determined.
(4)
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a) 2 nth ≡ ACntiye
t
Bon

"

n =- 1 = - 1 = B

n =0 : 1 = A

∞ 미 여 =음 *)

roneedtospt since wecans
a

ae

r= s : 記 一 = - * )
u = 6 : tp-E

= sent.r = 子 : 中一部
rin-1 : -To

= の 2 +

2Lnti?

∞= n : ☆ ×"
= n(ut )a =2 , bazd

c = 25

*
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Question 6 continued 
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7. (a)  Express 3
(3 1)(3 2)r r− +

in partial fractions.

(2)

(b) Using your answer to part (a) and the method of differences, show that

1

3
(3 1)(3 2)

n

r r r= − +∑ = 3
2(3 2)

n
n + (3)

(c) Evaluate
1000

100

3
(3 1)(3 2)r r r= − +∑ , giving your answer to 3 significant figures.

(2)
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↑(3r+2) +

3 = A(3r+2) + B(3r - 1)

r =
- 213 : 3 = - 3 B =⇒ B =ー

1

r= "3 : 3 = 3 A =⇒ A = 1

긁 , +고

↓ Have to write it out

explicitly.

b) 知最(zr+ )

= 谷… 一 ± )

r = に 三 一声 = 날 - + 가

r= 2 :

第一生 =
(

snt2 )

r= 3 : 言人 ↓
: "

=

(3 a+ 2

s "

,

r= a -にめ 一、
r = n : 一 話 ntn

*
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Question 7 continued 
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8. (a) Express
2

2 1 2 3( )( )r r ++
 in partial fractions.

(2)

(b) Using your answer to (a), find, in terms of n,

r

n

1=
∑ 3

2 1 2 3( )( )r r+ +

Give your answer as a single fraction in its simplest form.
(3)

Edexcel · A-level Further Maths · Further Pure 2 · June 2013
 Compiled By London Academy Of Maths | Created By Pearson Edexcel( *

a)
2三

森 、 子 最

2 = A ( 2 r+ 3) t BC 2 r + 1
)

r=
- 32 : 2 =

- 2 B => B =
-

1

r= -
Y

2 : 2 = 2 A⇒ A= 1

1 - 랩
3

b 》 器鼠(2r+ 3)
= 参品 (冰合 (, 一忘)

←

r
= に 言 一声 = 号 ( 方一 : )
r= 2 : § 一声
r= 3 : 声一

= ( nts>)
"

'

r=n -に
人 一山

= 量 ,(n ,
)

r= n : 臥一+ 3 =∴+ 3

*
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Question 8 continued 
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4 1
9. (a)  Express 2

2
r −

 in partial fractions.
(2)

(b) Hence use the method of differences to show that

r

n

r
n

n
=

∑ −
=

+
1

2
1

4 1 2 1
(3)
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a) 品1≡ 歳 、 + 最

2 ≡ AC2rt 1 ) t B (20- 1)

r=

-
"'
2

: 2 = - 2=⇒B = -1

r= '2 : 2 = 2 A => A= 1

衣。 一
、

) 症 に品 に 武一、)

r= ( ; 千一言 = 글( - *

)

r= 2 =

言第一片 =()
res: "; #

= 器)
:-Fin = 지
ran =

2n少一 +、

*
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Question 9 continued 
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10. (a)  Express
2

2 4( )( )r r+ +  in partial fractions.
(1)

(b) Hence show that

2
2 4

7 25
12 3 41 ( )( )

( )
( )( )r r
n n
n nr

n

+ +
= +

+ +=
∑
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11. (a) Express
1

3 4r r+( ) +( )  in partial fractions.
(1)

(b) Hence, using the method of differences, show that

1
3 4

1
r r

n
a n a

r

n

+( ) +( ) =
+( )

=
∑

  where a is a constant to be found.
(5)

(c) Find the exact value of 
1

3 4
15

30

r r
r

+( ) +( )
=
∑

(2)
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a)前(r+x
) ≡ + 旦

~+4

1 = A(r+ R)+ B(r+3)

=- 4: 15 - B ==> B =- /

u=- 3 : 1 = A

need to write this out

습- *지

¢ explicitly.

) 臨) = 急一前 )

=1:= &- itR
δ= 2 " 화 -송
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: 它/一号 == iCare
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12. (a)  Express
5 4

1 2
r

r r r
+

+ +( )( )  in partial fractions.
(4)

(b) Hence, or otherwise, show that

5 4
1 2

7 11
2 1 21

2r
r r r

n n
n nr

n +
+ +

=
+

+ +=
∑ ( )( ) ( )( )

.

(5)
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a) (+()( r+2 )≡
쓴 + 뭐나 더

5r+ 4 = A(r+ 1)(r+ z) +Br(v+2) +Cr(r+ 1)
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rニ - I : - ( = - B =⇒ B =
1

-2:-6=22 ===> =- 3

릇 + 습
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) 臨、7 (r+2)
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第 +片一人
"
'
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13. (a) Show that, for r > 0

r
r r

r r
r r

− +
+ +

= − −
+ +

3 1
1

1
2

7 5
1 2

3

�
( )( )

(2)

(b) Hence prove, using the method of differences, that

r r
r r

n n an b
n

r

n 3 2

1

7 5
1 2 2 2

− −
+ +

= + +
+

=
∑ ( )( )

( )
( )

where a and b are constants to be found.
(5)
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14. Use the method of differences to show that

2
4 6 30 5 6

1
r r

n an b
n n

r

n

!" # !" #
$

!" #
!" # !" #

$
%

where a and b are integers to be determined.
(6)
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Need partial fractions :

늙(.+ o = . +.
2 = A(r+ 6) + B(r +4)
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1
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15. (a) Express in partial fractions.

(2)

(b) Hence prove, by the method of differences, that

where a and b are constants to be found.
(6)

(c) Hence show that
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16. (a) Show that

1
1 2 3

1
2 1 2

1
2 2 3( )( )( ) ( )( ) ( )( )r r r r r r r+ + + + +

−
+ +

w

(2)

(b) Hence, or otherwise, find

1
1 2 3

1
( )( )( )r r r

r

n

+ + +
=

∑
giving your answer as a single fraction in its simplest form.

(4)
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17. (a) Show that, for  r > 0

r
r r

r
r r

r
r r r

+
+
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+ +
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2
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1 2

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

(2)

(b) Hence show that

r
r r r

n an b
c n n

r

n
+

+ +
= +

+ +
=

∑ 4
1 2 1 2

1
( )( )

( )
( )( )

  where a, b and c are integers to be determined.
(4)
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Question 17 continued 
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18. (a) Express

1
2 1 2 1 2 3n n n−( ) +( ) +( )

  in partial fractions.
(2)

(b) Hence, using the method of differences, show that for all integer values of n,

1
2 1 2 1 2 3

2
2 2

1
r r r

n n
a n b n c

r

n

−( ) +( ) +( ) =
+( )

+( ) +( )
=

∑
  where a, b and c are integers to be determined.

(4)

_____________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Edexcel · International A-level Maths · )urther Pure 2 · January 2023 
Compiled By London Academy Of Maths | Created By Pearson Edexcel2tt

a)
- の (2a+D( + 歳、 +3

≡ A (2n+ 1) (2n+3) + B(2n - 1) (2n+ 3) +((2a - 1)(2n+ 1)

n =
l
12 : |= 8 A => A = 한

a =

- ( : 1 = - 4B = 7 B =

- Yq

n =
- 32 : 1 に 8 c = つ = 8

-tines - atenes + vin
+3)

b)荒前に+ DC2+s コ=香武”( 一 >+)

P.T. U.
.

**



Turn over   

37

Leave 
blank

Question 18 continued 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________



*P75601A0636*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

 D
O

 N
O

T W
RITE IN

 TH
IS A

REA
  

 
 D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
N

O
T

W
RI

TE
IN

TH
IS

A
RE

A
D

O
N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

D
O

N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

  

19. (a) Express

1
3 5n n!" # !" #

  in partial fractions.
(2)

(b) Hence, using the method of differences, show that for all positive integer values of n,

1
3 5 40 4 5

1
r r

n pn q
n n

r

n

!" # !" #
$

!" #
!" # !" #

$
%

  where p and q are integers to be determined.
(4)

(c) Use the answer to part (b) to determine, as a simplified fraction, the value of

1
9 11

1
10 12

1
24 26!

"
!

" "
!

...

Edexcel · International A-level Maths · )urther Pure 2 · June 2024
Compiled By London Academy Of Maths | Created By Pearson Edexcel2t

a)ints ) ≡ + 最

1 = ACats ) + BCat 3)

n = ー 3 : 1 = 2 A => A= 한

n = - 5 : 1 = - 2 B = > B = 발
Need to write this

cats) = 広3)

- ts)
← out explicitly.

b )(r+s)
= 香 (+3) -ts>

)

**

(2)
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20. (a) Express
4 2

1 2
r

r r r
+

+ +( )( )
 in partial fractions.

(3)

(b) Hence, using the method of differences, prove that

4 2
1 2 2 1 2

1

r
r r r

n an b
n n

r

n
+

+ +
= +

+ +
=

∑ ( )( )
( )

( )( )

  where a and b are constants to be found.
(5)
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吾 + 最景 t ≤

ry 2

frt 2 = A(r+ 1)(r+ 2) + Br(r+z) + (r(v+ 1)

r= 0 : 2 = 2A => A = 1

r - 1 :z = B = B= 2

r= - 2 . - 6 = 2c =⇒ C = - 3

上十录一最r

b) 器)(o+>=会武一点两3 )

r= 1 =

卡士气一事
r= 2 : + 事一気
r= 3 : ③+気一事
r=& : 武事一告

1,1
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Question 20 continued 
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21. Prove that, for n ��], n . �

1
1 2 3 2 3

0
r r r

n a n b
c n n

r

n

+( ) +( ) +( ) =
+( ) +( )
+( ) +( )

=
∑

where a, b and c are inte. ers to be foXnd.
(5)
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一青 + 最 + 前

1 = A (r+2)(v+ 3) + B(v+ 1)(r +3) + 2(v+ 1)(u+2)

r=
- ( - 1 = 2 A = > A = "

2

v= - z : 1 = - B B = 1

r=ー3 : 」 = 2 (= 7 (
=

2

=。一前+ 四㎥ )

哭二
= 会一++7 一前 と+

=立 - I *
3)2 Cont 2)
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t2) Cut 3

)n + 2)Cat3)ー√2Cat 3)2Ct

v= 3 : E- ts + it
' '

/, '

r= n-2 : 衣、の 一方+い
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=
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↳

3 α

a) ricr+ -E-132 r2 You could also

just expand and

= ra ( Cray - ( r-.
y ) simplify

= σ 2 ( + (+ r - 1 ) ( r + 1 -r + )
←

a 2
-

b =Catb)Ca)

= δ
( 2r) 2

= A r
3

by 111 +3 . . . And = ·Eri
=EP3

= 市臨 ( 2Cr
+

D ーDrr )

rel: ·12 22 - 0 <
p- 7. 0

r= 2 : 2× -*
v= 3 : 32x* 2

-(x32
' '

r= n-1 : (-xxn2 -C - 2((n - 1)

w= n : n
2 x(+1) - (nx)2ym

2
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23. (a) Show that, for r > 0
1 1

1
2 1

12 2 2 2r r
r

r r
−

+
+
+( ) ( )

w
(1)

(b) Hence prove that, for n��

2 1
1

2
12 2

1

2
r

r r
n n
n

r

n
+
+

= +
+

=
∑ ( )

( )
( ) (3)

(c) Show that, for n��, n > 1

6 3
1 3 12 2

3 2

2 2
r

r r
an bn c
n n

r n

n
+
+

= + +
+

=
∑ ( ) ( )

  where a, b and c are constants to be found.
(3)
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52 t+の
= +1プ

) 荒=臨合一並
r= ( : 一計 = 元一 2
r= 2 : 社一
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=2
=a 一に一

二び

En: -wi =
=
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Question 23 continued 
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. (a) Show that

( ) ( ) .r r r+ − − ≡ +1 1 6 23 3 2

(2)

(b) Hence show that

r n n n
r

n
2

1

1
6

1 2 1
=
∑ = + +( )( ).

(5)

(c) Show that r n n an b
r n

n
2

2 1
6

1
=
∑ = + +( )( ),  where a and b are constants to be found.

(4)
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a (H)3 -( - 1)3 = r3 + 3r2 +3r + 1 - (v -3u +3r - 1)
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(+1? -C- 1)
3
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r= 1 : 2? - 03 ·Er + &&2 = -0 1 -+htt

r= 2 . - 13
6. r + 2n = n + n+ 3n2 + 3n + 1 - 1

r= 3 : 一飛
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Question 24 continued 
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. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

(a) Show that, for r  2

2
2

2
r r

r r
! "

# " "

(2)

(b) Hence use the method of differences to determine

2

2
2

r r
r

n

! "
#
$

  giving your answer in simplest form.
(3)

(c) Hence show that

2

2
4

50

2 3
r r

r

A B C
! "

#
$ # ! !

  where A, B and C are integers to be determined.
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Question 25 continued 
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26. (a) Use the method of differences to prove that for  n > 2

ln lnr
r

n n

r

n
+
−

⎛
⎝⎜

⎞
⎠⎟ ≡

+( )⎛
⎝⎜

⎞
⎠⎟

=
∑ 1

1
1

2
2

(4)

(b) Hence find the exact value of

ln r
r

r

+
−

⎛
⎝⎜

⎞
⎠⎟

=
∑ 1

1

35

51

100

Give your answer in the form  a ln
b
c

⎛
⎝⎜

⎞
⎠⎟   where a, b and c are integers to

be determined.
(3)
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r=3 : (a (*) - In (27
= a ( ^盤 )

u = 4 : (n(s) - c/(3)

r = s : Ln 6 ).- LnCxx
、

I
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Question 26 continued 
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27. (a) Express 2
12r r( )−

 in partial fractions. 
(3)

(b) Hence find, in terms of n,

1
12

2
r r

r

n

( )−
=

∑
  Give your answer in the form 

n An B
Cn n

2

1
+ +

+( )

  where A, B and C are constants to be found.
(5)
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a)) = yir , = 長 + +前

2 = ACr+ 、)Cr - 1 ) t Br (rti) t ( r ( r- 1 )

r = O = 2 = - A => A = - 2

-= 1 : 2 = 2 B => B =
1

δr = - 1 2 = 2 C => C =
1

¢ I've written it in this order to help

허 - 름 + 급 with part (3 . This is just a trich

that you can pick

up with practice

b) 器的 = 合 n

r= 2 : 六 一会 +方 =(( 広一号 + 前 ))

r= 3 :

立一
+/

r= 0 : 围一条十方
r= s : 年一官 + 片

P. T. 0.
.
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Question 27 continued 
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28. (a) Write 3 1
1 1
r

r r r
+

− +( )( )
 in partial fractions.

(2)

(b) Hence find

3 1
1 1

2

r
r r r

r

n
!

" !
#
$ ( )( )

   n  2

  giving your answer in the form 

an bn c
n n

2

2 1
+ +

+( )

  where a, b and c are integers to be determined.
(5)

(c) Hence determine the exact value of

3 1
1 1

15

20
r

r r r
r

!
" !

#
$ ( )( )
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a) #title = +* #f
3r + 1 = A(u - 1)(u + 1) + Br(v+ 1) + (r(r - 1)

r= O : 1 =
- A =⇒ A = - 1

r= 1 : F = 2B => B = 2

r=
- 1 : -2 = 2C =⇒ C =

- 1

&) similar to another question름,

- 급 - 꿔 in that there's this

small trich or ordering
it in a

way
that will cancel nicely. TheLeg is

to do it inascendingorder of the denominators
.

****

(2)
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Question 28 continued 
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29. (a) Show that

n5 − (n − 1)5 ≡ 5n4 − 10n3 + 10n2 − 5n + 1
(2)

(b) Hence, using the method of differences, show that for all integer values of n,

r
r

n
4

1=
∑ = 

1
30
n (n + 1)(2n +1)(an2 + bn +c)

  where a, b and c are integers to be determined.
(7)
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a nS - (- 13 = ns - (n3 - Sn
*

+ 10n3-101 +Sn -1)

= 5nt - iOn
㎥

tHon
'

- sa ti

) 惑 (5- 10 f +hof - sr+ ) =
香

s _
( ω- )

'

)

r = に 19 - 0
s

r = 2 25 -5
r= 3 : 35 - 2π

'

;

=4 - n( 31- 1 a - 2)
s

r =n ns - a - y/
s

so n
3 - 03 = strP- 10. Eur + 10ErasertE

n

'
= 5香r -10 ㎡ (n+ ' + 1 O ℃ uCatDC2 u + ) 一喜 n (a + 1 ) + h

⇒ 5 臨 r
“

= nt 喜 n ㎡Ca+- 号 n ( a +)Sin + )+ in \ n + 1 ) = n

s香 r
θ

= n (*- 、) + inCa+) ( isn(at ) - 」Olcn+) + 1 s )

= の ( n
2

- D(n^+D + inCat) ( 15n ~+ 1 sn - 20 ~
- 10 + ss )

****
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Question 29 continued 
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blank

. Given that  A > B > 0, by letting  x = arctan A  and  y = arctan B

(a) prove that

arctan A – arctan B = arctan A B
AB

−
+

⎛
⎝⎜

⎞
⎠⎟1

(3)

(b) Show that when  A  =  r + 2  and  B  =  r

A B
AB r

−
+

=
+1
2

1 2( )
(2)

(c) Hence, using the method of differences, show that

2

1

2arctan arctan( ) arctan( ) arctan 2
(1 ) 4

n

r

πn p n q
r

=

⎛ ⎞ = + + + − −⎜ ⎟⎝ + ⎠∑
  where p and q are integers to be determined.

(4)

(d) Hence, making your reasoning clear, determine

arctan
( )

2
1 2

1
+

⎛
⎝⎜

⎞
⎠⎟

=

∞

∑ r
r

  giving the answer in the form  kπ – arctan 2, where k is a constant.
(2)
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a let 2 =arctan(A) &
y

= arctan B
,

we know
,
tan (x-y)=ta,easy

by the compound angle formula -

⇒ arctan (tan(x-y) = arctan ( tantanetang
Now tanx = A and tany = B

,

So
x-

y
= arctan (AB)

*********
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Question 30 continued 
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