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1 Find
n

∑
r=1

(2r − 1)2, expressing your answer in a fully factorised form. [6]

*

器&-)== 器 ( 。
2

- & r + 1 )

=4 มิ .ย +

= λ (En (n+) (2 n +)) - R ( in (^+ )) + の

= 言 の (n + 1) (2 n + 1) - 2 n ( nt 1) + n

= 言 μ ( 2 (^+ 、) (=^+) - 6 (n+1 ) + 3 )

= 言 n ( an
'

+6nt 2 - 6n
- 6 + 3)

= 言 ( 8パーリ

= 言 ( 2^ - ) ( 2n + 1 )

*
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2 Find   
n!
r =1

 (3r2 − 3r + 2), expressing your answer in a fully factorised form. [7]

*

荒 2 _
3r + 2 ) = 臨 に一流 。 + 荒 と

= 3 (n ( n + )(2nt)) - 3( n (n + ) ) t 2 n

= そ n ( ^+ 1 ) /2 n + ) ーそい ( n + 1 ) + 2 n

= そ n ( 中 + 1 ) (2〜 5 ) - 3 (a+ 1) + R )

= ” ( 2 n 2

+
3 n+ 1 - 3 n

- 3 + R )

= ( 2㎡+ 2)

= そ n に ( n^+ 、))

= n Crzt )

*
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3	 )LQG� / 4( 3r r3 2- + r)
r

n

1=

��JLYLQJ�\RXU�DQVZHU�LQ�D�IXOO\�IDFWRULVHG�IRUP� [6]

I *

やr3 - 30 ~+ r ) = '-流 に + 荒 。

= ☆ (n ㎡lut)'
)- → ( in ( n+)(an+ ))t in @ + 1 )

=
n
㎡ ( n + () ~ 一 そ n( n + 1 ) ( 2 n + ' ) + 会 n ( + )

= in (nt )( 2n ( n + ) - ( 2nt1 ) + I)

= 言 n (^+ 1 )(2
n

2 + 2
n -20 - 1 + (

= in (at ) (2 n

2 )

= n(n+ 1)n
?

=
n
㎥ (ntl )

*
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r

n

4	 Find / +3 1( )(r r
1=

-1) , giving your answer in a fully factorised form. [5]

ㅃ

忘 +、 ) ( ^- 1 ) = 急 -20- 、 )

= 張“一流 。 一

= 3 ( “ ( ^t +) ( 2n +) )- 2 ( in ( n +、) ) - の

= 主 の ( n + 1 ) (2 n + 1 ) - n ( n + 1) - n

= 。 ( ( 、+、 ) ( 2n +') - 2 (n+ .) - 2 )

= そ n ( 2 n
2

+ 3 n + 1 -20 - 2 - 2 )

= in (2nz + n - 3)

= そ n ( 2 n + 3 ) ( ^
ー )

*
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n
5 Find / 2r r- - 8( )

r=1
, giving your answer in a fully factorised form. [5]

⇐

-」- 8 ) =臨一言 。一言 8

= 話 n (ut) (2 n+ 1) - in ( ^+) - 8 n

= 方 µ ( (^+ 、 ) (2 n+ 、) - 3 ( n +1 ) - 48

= 官 い ( 2 n^+ 3 n + 1 - 3a
- 3 - R 8 )

= jn (2n2 - 50)

= in (2 (n2 - 25))

= ; n (n - s) ( nts )

*
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6 Find expressing your answer in a fully factorised form. [6]
n

S
r!1 

(r"1) (r# 1),

⑮

臨 や+ )( r-、) = 中- リ

= 틈다 - ,

= in (n + 、) (2 n + i ) - n

= 方 µ ( (a+1) (2 n +) - 6 )

= い ( 2 n
2

+ 3n + 1 - 6 )

= ( 2n^+ 3 n
- 5
)

二 い ( 2 n +水 ( ^
- 1 )

*
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7 Use standard series formulae to find factorising your answer as far as possible. [6]S
n

r!1
r(r2 "1),

( TXX

。 (㎡+ ) = 香 +忌 。

= 方 ㎡ (at)~+ in (a+ 、)

= 社 (n+ 1) ( n (n+ 1) + 2)

二 n ( n + 1) ( n
2
+ n +2 )

*
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8 Using the standard formulae for
n

∑
r=1

r and
n

∑
r=1

r2, show that
n

∑
r=1

[(r + 1)(r − 2)] = 1
3n(n2 − 7). [6]

#*

틈 ((r + )( r-2)] = 돔 ( 2
- r - 2 )

= 荒“ 一 。 一和

= n ( n + 1 ) ( 2n + 1 )- in ( at 、 ) - 2 n

= ( ( n +、 ) ( 2n+ 、) - 3 ( at1)- 12 )

= い ( 2 n 2
+

3 n + 1 - 3 n -
3 - 12 )

=
い

( 2 n~- 、 x )

=In(2) (n2- 7)

= 言 の (n ^
-F )

*
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9 Use standard series formulae to show that
n

∑
r=1

(r + 2)(r − 3) = 1
3n(n2 − 19). [6]

녀

27(℃~3 )= 臨や - r - 6 )

=㎡ 一言 。一各 6

= 方 nCat) (2 nt) - そ n (^+ 1) - 6 n

= " ( ( nt、) Can + 1) - 3 (at 1 ) - 36 )

= ” ( 2 n
2

+ 3 nt 1
- 3n

- 3 -36)

= ” ( 2 n 2
- 38 )

= 급 a (2) (nz - 1θ )

=

言 へ ( n ㎡
_ ( θ)

*
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10 Using the standard results for
n

∑
r=1

r and
n

∑
r=1

r3 show that

n

∑
r=1

r(r2 − 3) = 1
4
n(n + 1)(n + 3)(n − 2). [6]

π

到 r(.2
-3) =± ( 3

- 3r )

=วัร- 3

= 方 ㎡ (n +-
3 ( 今µ ( ^+、 ))

= 方 ㎡ ( n+) - in ( at )

= In(n +n(n(+ x - 6)

= 方 ^ Cati) (a
2 tn - 6 )

= 方 n (at 1) (at 3) ( n - 2)

*
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11 (i) Use standard series formulae to show that

[r (r- 1)- 1] n (n+ 2)(n- 2)
3

1

r

n

1

=
=

/ . [5]

#

i) 荒中 ((-、 ) -t ) = 臨 に- リ

=㎡ 一荒 「 一台 、

= 方 ~ (a + 1) (2 n + 1 ) = in (at) - n

二 ( 6 n+)(2n +) - 3 (n+) - 6 )

= 方 の ( 2 n
2

+ 3nt 1 - 3n - 3 - 6 )

=µ (2 n
2

- 8)

= ㅎ n (2) (nz- α)

= 言 n (nc_x )

= 북 n ( a+2 ) ( u -2 )

*
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12 Use standard series formulae to find / r r- 2( )
r

n

1=

, factorising your answer as far as possible. [5]

*

言 ~(

^)二豪。。
= 話 µ (at 1) (2 a + 1)

- 2 ( in (nt ) )

=
話

n ( nt 、 )( 2 n + 17- n ( n +、 1)

= u ( a+( ) ( 2 n + 1- 6 )

= (n(n+ 1) (2n -3)

*
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r

n

1= r
13 Using the formulae for / r and 

n
/ r2
1= r 1

10

=
/ r^, show that r3 2h- = 1045. [3]

1*

吉
( 3 ~-2) = 急

$

ro _ 2r>

=3 Er2 -2.·0 r

= 3 ( i迎 (10+ D(=c、o ) +i) ) - 2( i⑩ ( iot))

= 3 ( 승) ( 10) ( " ) (21 ) - 2(글 ) ( 0) ( 1)

= 1155 - 110

= 1 OCS

*



14 In this question you must show detailed reasoning.

Determine the value of ( )r r16
r

2

1

50
-

=

/ . [3]
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。 (16 - r )= ( 6 ^ ' - _
r ㎡ )

= 16 に 一結 ”

= 16 (方 (50) ( 50 +D (2 (s 0) + D)一方 ( 5o )'
(

so + 1 )?

= 16 (급) (so) (s1 ) (101 ) -☆(so )( s)
.

== 686800- 1623625

=- 438823

*



OCR ā A�leYel )urtKer 0atKV A ā Pure Core 2 · 1RvePEer 2021 
Compiled By London Academy Of Maths | Created By Cambridge OCR

15 In this question you must show detailed reasoning.

Determine the value of / r+( )2 3
r

2

1

100

=
. [3]

⑭

2 r + 3= 各 ℃ra + 12 r + & )

=IStore, 12+

= λ ( i ( 100) ( , 00 + D ( 2 ( ( 00) + i )) +□ (i ( oo)(1 o 0 +t) t dx 1 oo

= β ( 급 ) ( 100)( 101) (201) + 12 ( 글 ) ( 100) ( 1 o 1) + 000

= 1353400 + 60600 + 400

= I : 14, 00

*
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16 Find 
1

1)(  5)
n

r
r


(r  . Give your answer in a fully factorised form. [4] 

⑭

山 )Cr+s) = 香 &rtorts )

=Er2 + 6 ( 2 + #Est

= o の ( nt )(2 n +) + 6 (立 ^ (^+ i)) t Sn

= 方 " ( n + 1) (2 nt 1) t 3 n ( nto) tsn

= 亡 の (L + o )( 2 ut) t 18 (^+1) + 30)

=µ ( 2 n ^+ 3 n + 1 + l 8nt + 18530 )

= ( 2 n~ + 21 n + oo )

= ( 2 n + 7) (ntz )

*
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17 Using standard summation formulae, find 
=

2 -r r3
n

1r
/^ h, giving your answer in fully factorised form.

[3]

1*

Crisa) = &Er - 32. แ
= on (ntpcanti)

- 3 ( i n (nti))

= 方 a (nt ) (2 n + 1) - ☆ n (nt )

= incat ) ( anti - o )

= in ( n+ 1) ( 2 n - 8 )

= i " ( a + 1) 2 ( n _ θ )

= 言 の (^+ 1) (n _ R )

*
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r
/
n

1
18 Find ^ r2 -2 1

=

h, expressing your answer in fully factorised form. [4]

( t*

で- リ = 2 香“ 一

= 2 (i の (n + D (2 n + D) - の

= 言 n (nt () (2 n + () - n

= 言 µ ( (n+ () (2 n+ ) - 3 )

= 言 い ( 2 n
2

+ 3 n - 2)

= 言 n ( 2 ^ - 1 ) ( n + 2 )

*
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19 Find
n

∑
r=1

(4r3 + 6r2 + 2r), expressing your answer in a fully factorised form. [6]

*

言Cr 3 +62 +2 =組 3 +6 臨 + 2 台 r

=∞( ㎡ (n+)
)+ 6 (n ( ^+1 ) (2 n+ ) )+ 2 ( i ^ ( ^+*))

= neCutiy
'
t nCati ) (2 ntytn ( nti )

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

= a (ati ) ( a
2
t 3n + 2 )

= n (^t 1) (at( ) (at2)

=n(n+ 1)
2

(n + 2)

*
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20	
r

n

1

+
=

Find / (r- 1)(r 1),  giving your answer in a fully factorised form. [6]

*

比 -、)Cr + ) =中 ー D

= 急に 一

= 方 " (at ) (2 n + D - n

= on ( etiy (zn+) - 6 )

= ( In '
+

3 n - 5)

= 品 ( ^ - 、 ) ( 2n +s)

*
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21	 Find 
r

n

=1

2/ ^ r -3 5h, expressing your answer in a fully factorised form. [4]

*

Br2-s) =3 - 5

= 3 ( ir ( n+ ) (2 n +)) - 5 n

= in (n + 1)(2 n + 1 ) - 5 n

= 立 n ( (n+ 、) (en + 1) - 10 )

= そ n ( 2n~+ 3n
- 0 )

= n ( 2n - 3)( n + 3)

←

*
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22 (a) Using standard summation formulae, write down an expression in terms of n for r
r

n
3

1

2

=

/ . [1]

r 2n an( )+b c( )+n d
r n

n
3 1

4
1

2
=

= +

/ , where a, b, c and d are integers to be (b) Hence show that

determined. [5]

2*

楽 ☆ 。
3

= 市 (2n )
(

2 n + 1 )^
=
市 ( kny( 2n + D ~

=

n 2 ( 2 n+ 1)
<

↳) ZErrs=Err
= n(2 n+D

^

一市 ㎡ ( n + '

= 秋 ( σC2 n + 1一丸刈)

=En" (&(PA+OntD) - ( a " + In t1)

=㎡ ( 16 n ~+ 16 n + 4 ~㎡ - 2 n - 、)

= An( ( 5n
2 t lan +3)

二方 ㎡
( 3 n + 1 ) ( 5n + ) 月

**
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23 (i) Show that, when 5n = ,
2

1
330.

n

r n= +

2 r = [1] 

(ii) Find, in terms of n, a fully factorised expression for
2

1

n
2 r

r n= +

. [4] 

2π

i) when n = s
, zre-

= に一各 に

= 10 ( 0 + D(z( 10 ) + 1) - 금 s (s + ) ( 2 (s ) + 1 )

= 385 - 55

= 330

ii) 愛 ㎡= 番 に 一香 に

= 方 (2 n)(2 nt ) ( 2 (cn)+ 1) 一 台 の (^+ 1) ( 2 n + )

= zn(2n+ 1)(4n+ 1) - (n(n+ 1)(2n + 1)

= 方 "Gu+ 、 ) (2 (an+ ) - ( n + 、)

= 方 の (2 n + 1 ) ( 8 n + 2 - の - 、

= in (2 n + 1) (Fn + )

**
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24 Find
n

∑
r=1

r(r + 1)(r − 2), expressing your answer in a fully factorised form. [6]

2*

育 ~ (r+ 1 )(r - 2 ) = 香 や - ㎡- 2 n )

= 無 ” 一 パパーつ r

=㎡
(

n +1 )- 方 n ( n +) (2n + 1 ) - 2 ( in ( n + 1 ))

= 方 ㎡ (n + ぽ一方 ~ ( n + 1) (2 n + ) ー n ( n + )

= 立 n (、 + )( 3n ( ^+1 ) - 2 (2 n+ 1) - 12)

= 方 の ( u + 1 ) ( 3 n
2

- n - iR )

= 立 n ( n + 1 ) ( 3 n - F ) (n + 2 )

**
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25 Find 
n

Σ
r =1

r (r 2 − 3), expressing your answer in a fully factorised form. [6]

2*

荒 。(、 2
- 3) = 荒 3一張 。

= 方 ㎡
(

u + 1 -3 ( in ( ^+ 、 ) )

= ㎡
( n ++)^ - ☆ n (nt )

= 立 n (u + 1 ) ( n (a + ) - 6 )

= 方 " (nt 1) ( nr + n
- 6 )

= 方 n ( n + 1) ( n + 3) ( n
- 2)

**
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26 Find
n

∑
r=1

r2(r − 1), expressing your answer in a fully factorised form. [6]

2*

r

= 、Ʃ~ ( r -
り

=香 '
…

)

=㎥一台 に

= 立 n ㎡Cntー 立 n ( n +) ( 2n +1)

= 立 nSnt" ( 3 n (a+ o) - 2(2 nt ))

= 立 n (at) ( 3 n '_ n - 2)

= in ( n+ ( )( 3 n + 月 ( ^ - 、 1

**
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27 Find
2n

∑
r=1

(3r2 − 1
2
), expressing your answer in a fully factorised form. [6]

t2

言' 一 )= 3 ☆ 一 i

= 3 (' (2n)(2n+ 1 . (2(2nx+ 1)) - 2(22)

=n (2n+ 1) ((n + 1) - n

= n (Czntiblenti) - 1

= n(8n2 + 6n + 1 - 1)

= n ( 8 nton )

= 2n
2 (Ant 3)

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

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

π

i) 育 σ ( r2
+ r - 7) = 香 & 3

+- Fr)

二营 r
3

+ 点 = - 哈 r

= 方 ㎡ ( n + 1) t 方 µ ( n + 1 ) ( 2 n + 1 ) - 7( ~ (n +1 ) )

= 方
㎡ ( n +1

)

~+ in \ n +) /2 nt ) 一書 n (n +)

= 立 n ( ^+ r ) ( 3 n ( n + 1 ) + 2( 2n + 1 ) -2 )

= 方 µ ( ^+ ' ) ( 3 n
㎡

+ an - Ko)

= 方 µ (^+ 1 ) ( 3 n
= 8 ) ( n + 5)

**

28
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29	 (i) Show that r 2n h^ ^+1 5n n+1
r n

n
3

4

3=
=

.h2

/ [4]

(ii) Hence find ^r r – 2
=r n

n
2

2

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

2tt

i) 臨 ” =☆㎥ 一
☆”

=&(2) (2n+ 13 - 2(n-1 (n - 1 + 13

= [ (4n2) (2n + 1)
2

- * (n-172n2

= na (an +i) ? -금(
.

= 立 ㎡
( σ C 2at+ )~ _ (a-㎡ )

= 方 ㎡ ( σ (On 'ton + リー ( ^^ -
_ 2 n + 、 ))

= Enz (16x2 + 16n + 1 -n +2n - 1)

= 方
㎡ ( iSn

^
t (8 n + 3 )

二 ㎡③ (5 n㎡+ 6 〜 + 、 ))

= 系 ㎡ ( 8 n+ 6 へ + 1 )

= 系 ㎡ (5 n + 1) ( a + 1 )

**
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30 Use standard series formulae to show that
n

∑
r=1

1
2

r2(3 − 4r) = n(n + 1)(1 − 2n2). [5]

×

~ (3 _ & r) = 宮 ③2- & r 3)

= 臨 ㎡ーに 言 ”

= 3 (店 ( nt ) (cnti) ) - σ( ㎡ ( n + i' )

= in ( n + 1 ) ( 2 nt () - n
2 (nty

?

= in (nt () ( 2 n + 1 - 2 n( u + ) )

= そ n ( n + ) ( 2 n + 1 - 2 n
2

_ 2、)

=µ ( n + 1 ) ( 1 - 2 n

㎡ )

**
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31 (i) Using the standard summation formulae, find an expression for / -1 2( )r
n

2

answer in a fully factorised form.  r= 1
in terms of n. Give your

[6]

(ii) Hence evaluate -1 2( )r
r

2
75

25=
/ . [2]

려

이 意 ( 、- 20㎡= 荒 4 - ar + & re )

=荒、一 。 に

= n - ×( µ (^+ 、 )) +& ( in (a +) C 2 nt))

= n - 2 n (at 1 ) + 号 の ( a+ 、) (2 n + 1
)

= 言 へ ( 3 - 6 (^+ 1 ) + 2 (^+ 1 ) (2 、+ 11)

= ( 3 - 6 ~- 6 + & a' + 6n +2)

= 어 (αa

-
.)

= 弘 ( 2 ^-
、 ) (2 n + 1 )

ii)
釣
(

v

2 r)=部 ( 、 - 2r) ㎡ 一 ( - er?

= 북 (as) ( 0θ) ( 15 )) - 국(2) (&7) (& θ )

= S &ROS T

**
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32 r2 1-( ) n
r

n
2

1

/
=

= . [3](i) Show that

(ii) Show that
( )

( )

k
r

r

-12

2 1

r

n
r

n

1

2

1 =

-

=n+

=

/

/
, where k is a constant to be determined. [4]

*

) 言巡 り =2系一
= 2 ( in (^+ 、 )) -

n

= n Cati ) - n

= n ( at ( -
)

= n (a ) = n
2

D

t̂ )

容器Cw- )

“馴着に- D
㎡

=品w
- ㎡

= 器 = 高

so k= 5

**
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r

n

1

1
6

=

/33 (a) Using standard summation formulae, show that r r( )+ = n n2 1( ) n+ +2 7( ) . [4]

(b) Use induction to prove the result in part (a). [6]

2 *

a) 칩 ~ ( r +) = 않 e라v )

=Gr2 + 2 E
= a ( u+ D ( 2n + 1) + 2 ( in ( n + ))

= 方 の (^+ 1 )(2 n + 1) t n ( n + ()

= in (nt) ( 2 n + ( + 6)

= 方 の (^+ 1) (2 n +F)

b) Baasecase :

cet n =
1

,LHS =香 r ( r + 2 ) = 1 ( i +2 ) = 3

RHS = 方 (( ) ( ( + 1) ( 2(1)+ 7 ) = ( ) (2 )(o)

=
1응 = 3

LLS = RES

So the result is true for
no l

.

Inductive Hypothesis
_

Assume result is the for
n = k.

i-e . 惑 γ(r + 2 ) = 方に ( n+ 1 ) (2htF )

p. T.O

**
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34 (i) Use standard series to show that

2r r( )- =p n ( )n n+ +( ( p n- -p) )
6

1
1 3 3 2

r

n

1

2 2/
=

,

  where p is a constant. [4]

(ii)
n

2*iven that the coefficients of Q3
 and Q4  in the expression for / 2r r-p( )

of p. r= 1
are equal, find the value

[2]

3

1) &I 82C20 - P) = #Er3- pre

= 2言 r㎥ 一 に

= 2 (㎡ (n +) ~)
-p ( 試 n ( at ) ( znt))

= i ㎡ (nt )2
-
号 の ( at1 ) ( 2n + 1)

= inCat " ( 3 a (a+) - p (2nt ))

=in(n+ (3n2 + 3n - 2pn
- p)

= 話 μ (ut 1 ) ( 3 n
2

t ⑤ 2p) µ - p )

iil
方 ~ (at 1 ) ( 3 n

2
t ⑤ 2p) µ - p ) = 立 ( n

2
tn ) ( 3 n

^
t (3 _ - 2p )

μ -
p

= 吉 (3 n
↑ +③ -2p) n

㎥
+ 3 n

㎥
t …

)

coefficient of nt
= +x3

coefficient of n= (3-2 p) + 3)

so 3 = 3 - (p + 3 => 2p = 3 = > p = z

***
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35 Given that
n

∑
r=1

(ar3 + br) ≡ n(n − 1)(n + 1)(n + 2), find the values of the constants a and b. [6]

3*

臨@rs +br ) =+ 各 r

= a i ㎡
( n+ i )? t b in ( a + 1 )

=
n ( n + 1 ) ( dan (a+ 1 ) + 立 )

→
Notice how I

= n (n+ 1) (tan+ an + =b)
don't factor
out I since

on the rus there's

no
constant .

n (n+1) (tan + * an + =3) with n(r-1) (n + 17 (1+ 2)

by comparing

we see that Jan + Fan + [b = (n - D (n+ 2)

≡ n
'

tn
- 2

compare coefficients
:

[n' ] : fa = 1 =⇒ a = k

[ h] : 글 b =
- 2 => b =-d

Note
, plenty of ways

to do this question.

***
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36 (i) Using the standard formulae for
n

∑
r=1

r2 and
n

∑
r=1

r3, prove that

n

∑
r=1

r2(r + 1) = 1
12n(n + 1)(n + 2)(3n + 1). [5]

(ii) Prove the same result by mathematical induction. [8]

3t

i ) 言γ (r +( ) =
容

( 3
+ ra )

=้ ม3 +

= 2( nt~ t
B

" ( a +1)( 2n +1)

=

(n(n+1)(3u(n+ 1) + 2(2n+1)

= 立 n (^+ )( 3 n2 + 7n + 2)

= 立 nCa +) ( 3 n + 1 ) ( n +)

ii) Bbasecase :

When mel, LastE , reCrA1) = EverHD) = RCIII) = 1x2 = -2

RHS = 台 ( 17 ( + 、 ) (3 ( ) + 1 ) ( 1 + 2 ) = () (2)( x )(3 ) == 2

LES = RHS ,

so the statement is true for
n= 1

.

a

Iaductive

sune
theresultistomuefor

natk .

i.e. #I reCOH) = EP CHA1) (H+2) (Shel

***



37 In this question you must show detailed reasoning.

Determine the smallest value of n for which ...
...
n
n

1 2
1 2 341
2 2 2

2
+ + +
+ + + . [4]

OCR ā A�leYel )urtKer 0atKV A ā Pure Core 2 · June 2022 
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3X

…+ n

^=器

灤 &
note I can only do this since

n 0 or nf-1 as
it

must be a positive integer .

= ( an + 1 ) > 301 Otherwise I would
be losing

solutions.

2 ntI > 1023

2 〜 ≥ 1022

n 2 51 )

n = 512

***
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You are given that ar+( )b
r

n

1=

/ = 2n  for all n, where a and b are constants.

r

n

1=

/By finding ar( )+b  in terms of a, b and n, determine the values of a and b. [6]

ftX

@+ b) = 臨+ 品

= a ( incatin) t bn

- Jan + (a + b)n ,
/Pare case of

where I'll expand

so , ian' t ( atb) n = の

2

by comparing coefficients
,

: ia = 1⇒ a
= 2

凸 : iatb = 0 =⇒ 1 t b = 0 =⇒ b = - )

****

38
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Find an expression for 1 2# #2 32 2+ + #3 42 +f+ ^n n+1h2  in terms of n. Give your answer in
fully factorised form. [3]

**

1 × 2~+ 2× 3~+ 3×&^+ _ - _
+ n (ntD

2

= 香 rertyz

= 台 γ ( r'
t 2r+)

=Elithrit

= ” + 2急 に + 。

= 方 ~
( n + )(

+

2 ( n ( n +1 ) (an+ )) t in (nti )

= 2 (nty
'

t 話 n (at ) (2 ^ t ) + in (nt )

= 方 n ( a +) ( 3 n ( n + ) + & C2 n + ) + 6)

= n ( n+ ) ( 3 n^+ 3 n + 8 n + & + 6 )

= 方 n ( n + )( 3 n '

+
\ ln + 1 o)

= 方 n ( n +) ( 3 nts ) ( n + 2)

****

39
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40 Using standard summation of series formulae, determine the sum of the first n terms of the series 

1 2# #( )4 2# #3 5( )+ + # #3 4 6( ) + …,

where n is a positive integer. Give your answer in fully factorised form. [6]

Itx

((×2xR) + (2 × 3 x5) + ( 3 × &× 6 ) + …

= r (rtiberts?

=ICr+Ariesr

= 忌以 + 0 点 2 + 3箭 r

= 方 (n+) t θ (方 ^ (n+ D (2 n+)) + 3 ( in (^+ ))

= 方 ㎡ ( n+ 1) + 言 n ( n + D(2 n + 1) + その ( n + )

= 立 nCn
+ i) ( 3 nCa+7 t 8 (ent) + 18 )

= 方 n ( nt1 ) ( 3 n
2

t i 4 n + 26 )

= 方 の ( a + 1 ) ( 3 n + 13 ) ( n + 2 )

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

The series S is defined as being the sum of the squares of all positive odd integers from 12  to 
7792 .

Determine the value of S. [5]

4*

20 - 1 =7FD⇒ r= 300

s =

燕(
2

r - . 1-

= 톱
,

00 r
2

- Ar + 1)

= 4。 ㎡ 一 σ+ 、

= λ ( 方 o )(380 + 1) (2(300) + 1) ) - ☆ ( ③ do )(300 + D) + 300

= 4 (b) (p0)(341) (781) - 4(2)(300)(341) + 348

= 79396460 - 304980 + 340

=- 78,0 P 1,870

****




