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1 (i) Find
1

1 1n

r r r

   2 
 . [3] 

(ii) nWhat does the sum in part (i) tend to as ? Justify your answer. [1]

1*

i) r = 1 : 个一亩 : 1 一方

=2:-itz -#
r = 3 : 言一品 = 方一片

r= θ : 武一座 = 片一片
、 1:

∆ :

(

∠

:
市一 + 2

reon

結一)= 1 + 三一前一

= -

This isn't

required

anestto

-ereay
?+

)( -->)

because the

ask for the
answer as a

single fraction
, = + )( a+

z

) =^(
+ D(a + z )but is good

practice
aonetness !

b)
asn
-, -30 and + -so

at 로

soFin) -> I (as a
->0) ·

Z

*



r n1
1 1 1

1

r

n

1

-
+

= -
+

=

1
r

J

L
KK

N

P
OO/ . [1]2 (a) Use the method of differences to show that 

(b) Hence determine the following sums.

(i) 
r 1
1

r 1

99

-
+

=

1
r/ [1]

(ii) 
r 1
1

r 100

-
+

3

=

1
r/ [3]
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)
1 : 수실 武前) = 六 ー 前

=2 : " - #
= 1 - 체

'

℃
n

: 武一前

): ) ( -一前 ) = 1 一前に 器

i) ‰
品

。 武- 前 )=乱前) 一結 )

= | -.

느 เมื

Since 前 ー→ 0 as n @

*
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1 -3 By expressing r+
1

r
1 as a single fraction, find
+2  

1
( )r r+ +1 2( )

1
n

=r
/   in terms of n. [4]

I *

前
、一 =

の+2(r+ 2 )

二

前( r+ 2)

香前(+2
) = (前一 )

r= 1 : 当一方 = 를 - 훤
r = 2 : ③一社

don't need to write as a

res: - #
single fraction

as per question.

r =a_ 1 六一人
/

r= n 一

*
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4 In this question you must show detailed reasoning.

Find 
r r+ 2

1
r=1

100
-

J1

L
KK

N

P
OO/ , giving your answer correct to 4 decimal places. [3]

⑭

一品 ) =+ 立一応 、一店

" f= 1,460s to Pap

u= 3 : E - E

=P: #- #
: "

ระวง: / - To

=100 %yo- ioz

*
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5 In this question you must show detailed reasoning.

50
/J 1 - 1Find 

r=2 L -r 1 1+r

KK
N

P
OO, expressing the answer as an exact fraction. [3]

1*

= I t -5-" #

r= 2 : t - E
v = 3: - A
≈ 8 : 第一方

:
'

=48: " " so
0530: #o - ⑤

*
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6 (i) Show that
1

3r − 1
− 1

3r + 2
≡ 3(3r − 1)(3r + 2) for all integers r. [2]

(ii) Hence use the method of differences to find
n

∑
r=1

1(3r − 1)(3r + 2) . [5]

2*

01 ∴ 一品三 30 + 2-(30 + 2 )

三見(3 r+2+

_ti )前(3r+⇒ =
話

(3 r+ 2 >

=臨 (、 一 )

r = l : 当一片一会 ( 之一 )
rez: - #
r=3 : 言一六/

/ =÷ - n+z)

r = 0 = 床
Nothing abou simplifying

answer

rin
: Stra-Eint in question , so no extra work

needed.

r= n : stal - sûtf

**
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7	 (i) Show that
r r̂

r1

+2

1 4 +1
2 2 2

/-
2+2 rr ^

^
hh
h

 . [2]

(ii) Hence find an expression, in terms of n, for
2^r r
r4 1

r

n

1 +

+

=

^ h/  . [6]

(iii) Find
2^r r
r
+2

+14

r
2

5=

^
h
h3

/  , giving your answer in the form q
p

2
2h
 where p and q are integers. [2]

2*

) 舌一 == *
一x》

=^=+↑ r +∞…
2 ”

=쁨
(rt 2'

i) + 2㎡=
各 (一)

r= 1 : 占一战二作红一前一2

r= 2 : 記一武 = 赤一道 ㎡一2プ
r= 3: 新一
=A: ·for - /
"

彡

r= n - c: 一迹㎡
r = m . = 中一 ) 2

**
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8 (i) Show that
1

5r − 2
−

1

5r + 3
≡

5

(5r − 2)(5r + 3)
for all integers r. [2]

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

n

∑
r=1

1

(5r − 2)(5r + 3)
=

n

3(5n + 3)
. [4]

2*

i)品一
3 ≡

St3-(Sots )'
_

二

日(srts,

ii)tr+s)*150 + 3)

= 후 옳 (없 . -
+.)

=1: -# = 윙 (호 - × )
r= 2 : ☆ -☆ = 후 (+,)
r= 3 : 围一亩
: "

=

高(suts)'
=n+ jz

- star
= (5 nt 3 )

rea #2 - sut

**



OCR M(, · A-level Further Maths B · Further Pure 1 · June 2011  
Compiled By London Academy Of Maths | Created By 2&5 M(,

9 ≡
1

3r − 1
−

1

3r + 2
, find

20

∑
r=1

1

(3r − 1)(3r + 2)
, giving your answer as an

3
Given that

(3r − 1)(3r + 2)
exact fraction. [5]

2 tπ

&+2)*in)

=説 (品、
一 )

= 1 " 글 -회 = 言 (三一記 )

r=2 :

y - * = 돎
r= 3 : 計方

「

'
'

:

r= 10 : Ee - tsr
ระ20: /8 - 52

**
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(i) Show that
1

2r + 1  −
1

2r + 3  ≡
2

(2r + 1)(2r + 3). [2]

(ii) Use the method of differences to find
30!

r =1

1
(2r + 1)(2r + 3), expressing your answer as a fraction. [5]

2 *

i) ∴ 一冠s

=
20+ 3 -(
… (20 +3 ) =∞(20 + 3)

ii) 木にr + 3 )=前(cr + s ,

=☆ 一)

= 탈 (화 - 합 )
r= 1 に 亨 一庁

0= 2 : * - *
= 1응3

r= 3 : 主人 方
"

r =20:武
u = 30:

**
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n
4

4 - 3
1

4 + 1
111 You are given that 

(4n - 3)(4n + 1) / n - . Use the method of differences to show that

( ) n
n

4 14r- 3)(4r+ 1
1

r

n

1

=
+

=

/ . [6]

2*

言 an+ )=臨c+>
= 힘 ( 없3- . )

=1: +- = 힘 (- +형 )
r=2 s f ☆
r= 3 :

武一部1
= 主 (器、

)

舞:無:
“ 器 )

=

지

**
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( )r r+ +( )

1

2 5

1

32 52

212 Use the identity 
+2 3

-r r+
/  and the method of differences to find 

2 3( )r r+ +2 5( )

1

r

n

1=

/ ,

expressing your answer as a single fraction. [5]

ㄏ2*

(rt)+
=(3一)

= 立 ( 号一 ts )
にに 京一当

r= 2 = 围一步
=

主 (器 )

res: #-#
:
"

= 立 ()
r=w -」 に広一 =前
r= a :

祕一家

**
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13 In this question you must show detailed reasoning.

(a) By using partial fractions show that n
1 1

2 + 2
1

r

n

r3 2+1
2r +

= -
=
/ . [5]

(b) Hence determine the value of 1
r 1

2r + 3 2r+

3
/
=

. [2]

2*

30
+ 2 三

前 (r+ ) ≡
最 + 最影

=⇒ 1 = A ( r + 1 ) + B ( r + 2 )

rューに 1 = B

r= -2 : 1 = - A =⇒ A = -
1

So

然 r+ 3 =
台品 ( "+点)

品 :
“

襄濤灣
r= 3 : 江 + 年 = 事 + 年

ร :
:/ /

พรัท 品 + 前 、

=ュ 香武 + にシ 一 」
nt 2

b) as a
-s as

, *2
→ 0

Do as - -xo, Ere2 ->

**
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14 Use the result
1

5r − 1
−

1

5r + 4
≡

5

(5r − 1)(5r + 4)
and the method of differences to find

n

∑
r=1

1

(5r − 1)(5r + 4)
,

simplifying your answer. [6]

2 *

_

警遠修csrta)srta←
歳(sr+a )

_

= 후 늙회 -+ )

= " :급
- 급 = ( 급 -+ )

r= 2 = 中武
r= 3 : Yo- **

= ( +y )

:
'

'

ren : -Een
= 方 ( sn )sutar

ran :一+ =tel

**
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15 In this question you must show detailed reasoning. 

(a) Use partial fractions to show that n - n n2r r+ -2
3

60
37 1

1
1

2
1

r

n

5

= -
+

-
+

=

/ . [5]

(b) Write down the value of lim
r r 2

3
n

r
2

5 + -"3
=

n

/f .p [1]

㉕

a) 品2=的 ≡+ 急

=⇒ 3 ≡ A(- 1) + Br( + 2 )

5= 1 : 3 = 3 B
= > B =

1

= 7 A= - 1

r= -2 : 3 = -3A

Entert"# "
= 年 + 号 +吉一方一前一2

r = s : 事 + 年

r= 6 : 하 + 충
= 3승-

금 - + 없 - 급

r = 7 : 송 + 상

r= 8 : 一☆←韦
r=θ " +시

、

개
∠

습나채r= a :

6) as a
-so,so

,iTo and alo

so 品 ~= 器

**
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116 (a) Express 2 1( )r r- +( )2 1  in partial fractions. [3]

(b) Hence find
=
2 1( )r r- +( )2 1

1n

1r
/ , expressing the result as a single fraction. [4]

㉕

a)( cwti ) “ σ 最

=> 1 = A(2r+) + B(zr - 17

rety: 12 - 2B => Be t

of 12: ·11 2 A => At /

remember to actually

崩(( 2r +1
) ≡

座-
一庭

r +D

&
write it out otherwise

you'd lose the last

1) # intericEl int
mark.

r= に
亡 一 市 = 三 -

症+n

r= 2 : 方 一 % =2
n + )

r= 3 : 元人 応
i

./
= い

+1 )
= 、

;
renat: dites) - itennis
ren: ·thais -teati

**
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17 (i) Show that
1

2r − 3
−

1

2r + 1
=

4

4r2 − 4r − 3
. [2]

(ii) Hence find an expression, in terms of n, for

n

∑
r=2

4

4r2 − 4r − 3
. [6]

(iii) Show that

∞

∑
r=2

4

4r2 − 4r − 3
=

4

3
. [1]

2 t←

i ) 一 前 、

=2( 20 )t "

=trefres
에

옳 겠다 ,

= 옳합- + . >

ree: ·It * = 1 + - :1 - Ent
v= 3 : t - *

= 물 - 삶 ,게
r= t=

第一片
% 1

:

一 に一衣
r= n : 一流

ric) as a
-7 cs . 品、 - → 0

and
前 、

-→ 0

So 도 =arvxrs = 블

**
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18 (i) Show that
1

r2
−

1

(r + 1)2
≡

2r + 1

r2(r + 1)2
. [1]

(ii) Hence find an expression, in terms of n, for

n

∑
r=1

2r + 1

r2(r + 1)2
. [4]

(iii) Find

∞

∑
r=2

2r + 1

r2(r + 1)2
. [2]

2t

i ) 一= 1プ
=

。
+1p =+P

ti)

香㎡= 香武一)

r= に 方一人 = 금 - *체
8 = 2 :

人人 = ( 一㎡
r=3九一叔

'

'
:

wen - 1. infit " for

ven -iR

iii) 옳+.=
|

Since as n-> 0
, crrtig2 -> O

**
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19 You are given that 
5+ 3x x xx

3
2 3
1

5 + 3
1

2 3
/

+
-i_ +_ i .

(i) Use this result to find 3r)(5 3r) (2
1

r=1

100

+ +/ , giving your answer as an exact fraction. [5]

(ii) Write down the limit to which 3r) (2 + 3r)(5
1

r

n

1
+

=

/  converges as n tends to infinity. [1]

㉕

) 品(G+sr )
= 話 sA3n

”

=号 ☆家 ( 一 )

= 윙 ( 화 - .
s
)

r= 1 : 言一片
σ= 2 : 第一方

= ,
r= 3 :市一☆,

:/Footba
ii)参 ) = 言 ( 号 - )

asn-> 5

, sizn -> 0

so 蛋
→

((23
= 方 ( 号 ) = 店

**
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20 (i) 1Show that  r  − r +
1

2 ≡ 2
r(r + 2) 

. [1]

(ii) Hence find an expression, in terms of n, for
n!

r =1

2 r(r + 2) 
. [6]

(iii) Given that
r 

∞!
=N+1 r(r 

2
+ 2) = 11

30, find the value of N. [4]

3*

1 - in = "; freel

i) 参 v5 = 谷武一品 )

r= 1 = 个一方 =
1 +之一点一座

r= 2 : 当一年
r= 3 :方二言一点一座
=P: for f

'

品
:… 一,

v= n = f- 2

iii )
流

0 >= 舞>
- 台 “

= 言 一 一武一前 )

Since -30 and it, -30 as not &

p. 1. 0

***
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21	 (i) Show that r - r r r r
r

-1
3 2

+1
1 4 +2/- ^ 2 -1h . [2]

(ii) Hence find an expression, in terms of n, for
n

-r
2

r+

=

/
2
^r r
4 2

1h . [6]

(iii) Hence find the value of
-r

2

3
r+

=

/
4
^r r
4 2

1h . [2]

长了

)四一合 一 前 = 3

(
r +1) r- 2 ( - 、7( r+1 ) - (

…r ( r+)

) ”

= 3 02+ 30 - 202+2 -2 ‰

_、 )

=

더"
frf2ii) 。 一 = 한춰 - 름 -없 )
~(02- -13

r= 2 : 予一气一方二号一气是一亩一合一点
res: - . # = 틀 "- 체
r=8 : 事一赤一方
r= s : 一号一方

'
'

品
に影 、一前

r= a :

歳 一合一前

***



2 (i) Verify that
4 + r

r(r + 1)(r + 2)
=

2

r
−

3

r + 1
+

1

r + 2
. [2]

(ii) Use the method of differences to show that

n

∑
r=1

4 + r

r(r + 1)(r + 2)
=

3

2
−

2

n + 1
+

1

n + 2
. [6]

(iii) Write down the limit to which

n

∑
r=1

4 + r

r(r + 1)(r + 2)
converges as n tends to infinity. [1]

(iv) Find

100

∑
r=50

4 + r

r(r + 1)(r + 2)
, giving your answer to 3 significant figures. [3]

2&5 MEI ā $�OHYHO )XUWKHU MDWKV B ā )XUWKHU 3XUH � ā -DQXDU\ ���� 
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i) 매 S = 등 - + , + 급

= cGHC)
CtDC

. toy

= 「1
) ( -t2 )=

Lt1 s

^i ) ☆

“Dc -+
2 ) = 急一 、 + )

r= 1 : I - 言小片二卡一言 + 气十点一点 +座

re 2: 1 2 3 4 5 = - #" itz
=3: - # +#
=&: # - + /
点

n -に 歳一手← 、
r= n s /一弘、 + 衣2

***

2
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23 (i) Show that r
r + 1

 − r −
r
 1 ≡ 1

r(r + 1)
. [2]

(ii) Hence find an expression, in terms of n, for

1
2

1
6

+ + 1
12

+ ... + 1
n(n + 1)

 . [4]

(iii) Hence find
r 

∞!
=n+1

1
r(r + 1)

 . [2]

3*

t ) … -∵=( …………
=

い
二+1 ) =い

c)
= 衣 + 成 ++… ++n

= 臨前い

= ☆制一告 )

El: - =
σr = 2 = 올
r= 3 : 是一会
…

:

r= n - . 집 - 이
r= a ℃ 前 一

***
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24	 (i) r (r + 1)(r 2)Show that r - r r
r1

+ 1
3

2
2 2/+

+
- . [2]

) ( ) ( )r (r + 1)(r
r

n n
n

2

+

2
+ 1 2

r 1
+

-
+

=

=
n/ . [5](ii) Hence show that

(iii) Find the value of )r (r + 1)(r
r
2

2

r=2
+

-
3/ . [2]

3 *

i )cus =六一品毙 ≡∞
》- 3 r( +2 ) x 州D(r+ r)

≡ γ
2
+ 30 + 2 - 3rti

) Co + 2
>

≡

)( r+ 2)
= RHs

i ¿ ) 愛
=

臨 ( 一前+ 最品 )

r= 1 : 卡一气 +方
= 1 - 当 ++歳一 +品

r= 2 = 一方一方 =

前 +

r= 3 : iy -* +Es = - (ntr)Cnt27

r= 8 : 武一围 +手
=( at2)9

< "
「 ,, /

=t

Earl:#- +th
r= n : 市 一、 + 品

***
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25 (i) Show that
1
r!

−
1

(r + 1)!
=

r
(r + 1)!

. 2][

(ii) Hence find an expression, in terms of n, for

1
2!

+
2
3!

+
3
4!

+ . . . +
n

(n + 1)!
. [4]

3 fx

0) ÷ 一座 ) : = : 一前…
=

舞r !
= 品 !

ii
) 記 + 乳 +← …+前 に品

= 않행 - 하체기

率
= 1 -+ !

no need to express as a

r= 3:. - *! single fraction.

「 "

·
ni:: -

r= w : 一迹い !

***
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26 (i) Show that
1

r − 1
−

1

r + 1
≡

2

r2 − 1
. [1]

(ii) Hence find an expression, in terms of n, for

n

∑
r=2

2

r2 − 1
. [5]

(iii) Find the value of

∞

∑
r=1000

2

r2 − 1
. [3]

*

i) 허 . = 커
(+) = 름,

ii) 臨品 = 岩一前 )

rez: -# =
1 十会一方 一

r=3 = 글 - 회 = 를 - * - 채
ER: - #
:

1 ∅

En - r一方
r= n :一

vii) 측
.
. = 않 름. 않어

름

,

= ー (三一一 。 )
Since t -30 and-30 as mas.

=เร่ง +Goo #มืออ

***
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r

n

1=

/27 (a) By considering 1( )+ -r r3 3, find 23 3r r+ +( )1 . [3]

(b) Use this result to find r r+( )1 ,
r

n

1=

/ expressing your answer in fully factorised form. [4]

3 tX

a) CHID - 53 = =US + 3rd f3r + 1 - 23

= 3 r
2

+ 3 r +
1

岩Br 2 + 3 r + D = 臨C+1 - r
3 )

rel: 23 - 13 = (n + 13 - 1
- both acceptable .

= 2 : 33. 23 = ns + 3n
=

+ 3n + 1 -

14
C

res: ·03-/33 =
n

3
+ 3 n253 n

' '
win : (a + 1"-ap

b) [(302+ 30 + 1) = nb + 322 + 3n

32+ r) + 臨 と =㎥+3 +3”

3 上(r +7) t n = n
3

+ 3 n

'
t 3 n

3 急 σ( r+ 1) = n
3

+ 3㎡ + 2 n

' r(r + i) = 話 ( n
3

+ 3? + 2 a
)

=

号 ( n
^

t 3 n + 2)

=

号 ( nt 1 ) ( n +2

***
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28 (a) Using partial fractions and the method of differences, show that

n n+2( )
1 1 + 1 …+ 1 3 an+b
1 3 42 53 4 2( )n n1+ +( )2## #

+ + = - ,

[5]where a and b are integers to be determined. 

(b) Deduce the sum to infinity of the series.

1 3 42
1 1

53## #
+ + 1 +… . [1]

ㄋ*

ㅗ

is + Exp " ss + - - - + nlux2) = E r(u+2)

옳2 )
= 솜 + 및

( = A (r+2) + Br

=, B =

'
E

v= -z : 1 =
- 2 B

r = 0 : F 2 A =⇒ A = そ

邊一
… )= 片张一品一 。

二 ー ( 2 nt*(2n +a )
)

二系一D2 (a + 2)

“= 3 : 亢人 武 = 름 - 道子》\

2(n+1)2(n+ 2)

wip: " - =

춤 - ⑳+D (atz
)

\

会磨( a = 2
,

b = 3

***
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29 (i) Express 
-2 1r - r
1

2 +
 1

1 as a single fraction. [2]

(ii) Find how many terms of the series

2 1( )r r- +2 1( )31
2

53
2

5 7+ 2 2
# # #

+ +f f+ +

are needed for the sum to exceed 0.999 999. [7]

3

t *

i) 21

-Dar +)
= bcarty

^ i)
香 品Carti) 70 -40000

찮다÷ -체 ) = 삶지

r= . 千一 方

r= 2 : ③ 一声
=つ-+ (

> 0. 494499

r= 3 : 方一当 n < 0 .
00000I

'
'

器 い

。
: 州小 1, 000,

000 < 2n+ 1 (Since (n + DO)
n > 49944. 5

so a = 500,00

***
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30 (i) Express 2
( 1)(r r+ + 3)

 in partial fractions. [2] 

(ii) Hence find
1

1 ,
( 1)(r r+ + 3)

n

r=
  expressing your answer as a single fraction. [5] 

3*

i)
前(。 +3)

= 森 + 最

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

=23: 2 = -28 ->B = - 1

=- 1: 2 = =2 A => A:

so res)

ti )香(+3)=
i ℃ ( +3>
= 습 ( +) - * 3

)

品彎彎O巒)
r = 3 : 年一吉

^ 1
'

。:澎
“

ler
+

6

- ………
品

***



31	 (i) Show that 
( ) ( )r r r r2 1

1

2 3

1

2 1 2 3

2/
+

-
+ + +

. [1]

(ii) Hence find
( ) ( )r r2 1 2 3

1

r

n

1

+ +
=

/ , giving your answer as a single fraction. [6]

(iii) Find
( ) ( )r r2 1 2 3

1

r n
+ +

3

=

/ , giving your answer as a single fraction. [3]

OCR ā A�OHYHO )XUWKHU 0DWKV A ā )3� ā June 201� 
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i) 府一 tz
=20 +

3- (20+
3)=(2+

ti) 客 zat)( (xr+ 3 )

二
= 意)(( cr+3)

-

2

= 气器率、 一)

r= に 高一声 = ; 一 )
r= 2 : 事一方
r= 3 : 年一片

= (un
+s>
)

:
'

'

r = n- : 一、
=

気歌) = 号
n +3 )

r= u : 計
、 一+ 3

***



32 (i) Show that  ( ) ( )r r r r2 1
1

2 5
1

2 1 2 5
6/

-
-

+ - +
. [1]

Hence find

(ii) ( ) ( )r r2 1 2 5
6

r 2

30

- +
=

/ , giving your answer correct to 3 decimal places, [5]

(iii) ( ) ( )r r2 1 2 5
6

r 2
- +

3

=

/ , giving your answer as a single fraction. [1]
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i) 忘、-ts
=2rt

5

品(2 r + s 7

=

CI0-DC2rt

ii )Gtss= 点一 )

=で

喜率予語当一一一店=3:
= 0. 628 to 3dp

r=d : 字一方
r= s : 年一座
r=6 : 片一亩

^ '

:

r=28 一长
r= 20 一 3

=30 /50 - s

***
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33 Using an algebraic method, determine the least value of n for which 1
2 1( )r r- +2 1( )H .0 49

r

n

1=

/ . [8]

*X

E2r+ 1)= +
*
2 rt

1

= 1 = A(2r+ 1) + B(20 - 1)

r= 12 : 10 - 23 =>
B = "

I = 2 A => A= 2
r= と :

so 台品(2r+)
= - n-ort

rこに㎡
い 一=立一方

r= 2 : 夜- 口ー n“ 方 一光

r= 3 : 0心一座+ )二片一
↑

- "こ
<

:
'

r=u
: n -

) -
(cn+

) =和九一+ 2

so 意(2+) = 之一和 +r ≥ 0 .
k0

0 . 01 ≥ n+ 리
n is positive integer

So Auth

0 -01 (+n+2) 1 which is why I can multiply

4n+ 2 >, 100
both sides by An + 2 without

&n > &
So n = 2g

hurrying about changing
the inequality.

n,
24 . 3

****
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34 In this question you must show detailed reasoning.

(a) Show that

r+3r r
r

n
a + +b c5 +6
+1

1

r

n

r 11
22 =

= =

n

//
where a, b and c are integers whose values are to be determined. [6]

You are given that 
r
1

r
2

1

3

=

/ 6
1  exists and is equal to r2 .

(b) Show that
+r r
r+5 6

r
3 2

1

3

=

/   exists and is equal to ( )r r- +1 1( ) . [2]

4*

a) ≡
5

。+ 1 ) = + + 前

⇒ Sr+ 6 = ArCr + D TBCr+ D TCrr

=8 : 6 = B

raa 1 : 1 = C

I 1 = 2 A+ 2 B TC
δ= 1 :

=⇒ 11 = 2 A + 13
so A=프

香品 = 武+ 長 + 前 )

=EthD + 6 by inspecting
required solution
above-

= 一 1 + 前 、 + 6 番

香(+ 前 ) = 前 - 1 + 6 点应
예 . 부박
r= 2 : 一片 +方

a = 1
,
b = - 1

.
C = 6

r= 3 = 一第 + 武

… σ = n 哉 + 、

****
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35 (i) Show that
1

r
−

2

r + 1
+

1

r + 2
≡

2

r(r + 1)(r + 2)
. [2]

(ii) Hence find an expression, in terms of n, for

n

∑
r=1

2

r(r + 1)(r + 2)
. [6]

(iii) Show that

∞

∑
r=n+1

2

r(r + 1)(r + 2)
=

1

(n + 1)(n + 2)
. [3]

ItX

is+zt201
res) + ~Cati

rCr +) ( r + 2)

=

2 t 3rt2

+
1) Cr +a

=+)Sr+ 2 )

ii ) 名品(r+)=
合 ( 结一品 + 座 )

r= 1 : 六 ー 号+ 声 = 千 - 三{ +前一計 +品

σ= 2 : 片一事 + 方 = 之一亩
+ 品

r= 3 : 事一年 + 方

r= 8 : 片一事 +片
: 1

'

r= n + : 众一乡一
r= n

: 市 一 歳 ←

****
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You are given that 1 1
2 1r r- +2 3 2 1^ ^r r- +h h2 3

4- =   for all integers r.

(i) Use the method of differences to show that

k n
2 1h^r r- +2 3

1
2 1hn n+ +^2 3

+ 1n
= -

r=1 ^ ^h h/ ,

[6]  stating the value of k. 

(ii) The sum of the infinite series

1
` _2 1i+ - j`1 2_n n i+ +1 3j ` _2 2i+ - j`1 2_n n+ 2

1
_2 3i+ - j`1 2_n n+ i3 3

1 f+ + +i+ j3 ` + j
is 195

7  . Show that n satisfies 28n2–139n – 174 = 0 and hence find the value of n. [5]

4*

i) 荒Gr+3)
= 市香 Cart
= 급( ,- 삶이

r= 1 : 六一号 = 年 ( 1 + 号冠 , 一 )
r= 2 : 言一片

= 힘 ( 들 - + -
*s
)

r = 3 : §一赤
r= 0 : 事一片

= 힘 ( 들 - (꺼> (2 n +3)
))

"
^= u -
1

:上 一刻 = ( 号 一DCants) )2n- 3

ㅗ
0 = d :

2 a- l

_

2 at 3 =

今 一(2 nt3 )
(
h = 話

****
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37 You are given that 
2r-1( ) 2 +3r( ) 2( )r- +( )1r r+2 3( )r

r
4

3

+12

1

4

1

1 2

2 5- + = + .

(i) Use the method of differences to show that

2( )-r r( 2r() ) 4 2( ) 4 2( )

r
nn1 2 1 3

2 5

3 +1
3

+3
1

r

n

1
+ +
+ 2= - +

=
/ . [6]

(ii) Write down the limit to which
2 1( )- 2r r(

r
+1) r+( )32

2 5

r

n

1

+/
=

converges as n tends to infinity. [1]

(iii) Find the sum of the finite series

39 41 43

45

4 4

47 49

99

105

5 43 45# #47 101# #103# # 41# 3#
+ + f+ +  ,

  giving your answer to 3 significant figures. [4]

IfX

) 臨= 容 ( 。m一 前 、 ←能;)
wel: # -It#is =&* Plati

r= 2 :

录3 》 一事一种 ,

裁塚 + 旅
、+37

r= z: 一片 + 秘

r=θ : A- +( n)
= 를 + 않+, - 많+,

+금(an+ 3)

÷ 1 " 二号一 2
n+)

← n
+ 3)

1 ' '

real &ffus) -off" that i
ran : 、 ) 一( 「at

ii) as n -x0,ati) -> 0 and ctn+3)
-> 0

****



(i) Show that
1

√
r + 2 +

√
r
≡

√
r + 2 −

√
r

2
. [2]

(ii) Hence find an expression, in terms of n, for

n

∑
r=1

1
√

r + 2 +
√

r
. [6]

(iii) State, giving a brief reason, whether the series

∞

∑
r=1

1
√

r + 2 +
√

r
converges. [1]
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i )哀+ 同 ≡×
配器_n

σ
三-

r (a- b)(a+b) =a2- b2

←

=G
ii ) 谷前+ 同 =番敺 = 香(興一長 )

=1: 3- =솔틀+ 셀+파를
≈ 2 : - 볼
=配=3: -

=. 열 - 볼
-> a and

∴ λ iii) as n->o

MH -> 0

r= n- に 無一 soif doesn't converge

^= a : 興一事

****
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(i) Find ^r r2 r+ -7
r 1=

n/ h, giving your answer in a fully factorised form. [5]

A sequence u0, u1, u2, . . . is defined by
u0 = 5, u n n3 2+ -7nn -n 1= u +  for n H 1.

(ii) By considering u
r

r r
1

-1-
=

n/^ u h, find a formula for un in terms of n. [3]

[You do not need to factorise your answer.]

IX

1 Erriture) = Er + Er". E

=

立 a
㎡Cat 1) ~+ 方 n ( n+ D (2 n+D ー登迎
_

Formula booklet if you aren't

sure where this

comes from
see

"

"Series-Standard Formulae

in resources.

= 方 nca+)( 3nlat+) + 2 C2n+D - &2 '
= 立 n ( u+) (3 n

2
+ 3 n + 4n +2 -2)

=台 n ( a +) ( 3 n
2
+ta-o )

= の ( n +、) (3n - 8 ) (a -s )

****
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40 In this question you must show detailed reasoning.

2
34650
2053998 r5 + =

=

 for some k.It is given that / r r( ) r+ +1 2( )r k

Determine the value of k. [7]

S

りCr +2
) に告 、

「 品

=> Su + 2 = A(o+ 1) (r+2) + Br(r+z) + (r(v+ 1)

rニ 一:
- 3 = BC - D ( ) => B= 3

- 8 = ( (- 2) (-+ ) =⇒ - 8
= 2( =7 ( = - *

r=
- 2 !

r = O - 2 = 2 of => A = 1

됐evtyertzxsrtz = 많( +

뤄 * )

r= n = 亢 + 、一般
= 亩 + 蛋 +品一录一品

r= ht : 前 「 剥一齢
= 금 +뮤 - 급아-

.

r= htz : 옳나고 습

\

\ 舞 : 藻一
。

re96: " FOKT ID = TG
2 TI H

&h2 - 614- 14 = %

r=δ Z : ←一前
→ te t 2 (e - F ) = 0

or use

88 จี่ ~ขั้- Quadratic k =
-름 or K = 7

Formula
but keN ,

so

but need to
_

show steps e = A .

Since "show
기

detailed reasoning

*****




