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[6]

1 Find 2(2;’ —1)2, expressing your answer in a fully factorised form.
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n
2 Find 2 (3 = 3r+2), expressing your answer in a fully factorised form. [7]

r=1

i@(l—ir-kl) = gifl— EE,F + FZ,_‘Z

= $Q_:AUH)(2'\+[)> - 361\(1\“")) + 2n

3 A
,; n (M—\)('var\? - -z r\(r\+1> T Un

A+ )2 -3 (a1) +4>
Sn (@) GneY)

-—

= -le\ (ZV\1+7,>

= —;n< Pal + Antl —2 3 +4—)

= L A (’1(ﬂz+\>>

p2

| n (ﬂ2+1>




OCR - A-level Further Maths A - FP1 - June 2013
Compiled By London Academy Of Maths | Created By OCR

3 Find Y. (4 — 372 + r), giving your answer in a fully factorised form. [6]
r=1
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Find Z_:I (Br+1)(r—1), giving your answer in a fully factorised form.
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Find z (r* —r—8), giving your answer in a fully factorised form.
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(r+1)(r — 1), expressing your answer in a fully factorised form. [6]
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7  Use standard series formulae to find ;r(r2 + 1), factorising your answer as far as possible. [6]

A n A
2 r(ery)) = fr2+ Zr
=
c=\

r<t

|
= Zinl(nirt)l "’E"("'H)

p—

-in (/\-("\7 Y\(r\'i'\? + 7/>

= Z(F a(nr)(aFen r2)




OCR MEI - A-level Further Maths B - Further Pure 1 - January 2008
Compiled By London Academy Of Maths | Created By OCR MEI

n n n
8  Using the standard formulae for 2 r and Z 12, show that Z [(r+ 1) (r-2)] = %n(n2 -7).
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[6]

9  Use standard series formulae to show that Z(r +2)(r-3) = %n(n2 - 19).
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n n
10 Using the standard results for Z r and Z > show that

r=1 r=1
ir(rz—?))=él—ln(n+1)(n+3)(n—2). [6]
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(i) Use standard series formulae to show that

D re-n-11= %n(n +2)(n—2).
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12 Use standard series formulae to find ) »(r—2), factorising your answer as far as possible.
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n n 10
13 Using the formulae for Y and 3. 7%, show that > r(3r—2) = 1045.
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14  In this question you must show detailed reasoning.

50
Determine the value of Zrz (16 —r). [3]
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15 In this question you must show detailed reasoning.

100
Determine the value of ;1 2r+3)°. [3]
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16 Find Z(r +1)(r +5) . Give your answer in a fully factorised form. (4]
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17  Using standard summation formulae, find Z:(r2 —3r), giving your answer in fully factorised form.

[3]

r=1

Z}&L-%r) = irl._ 3A2r

=l r=1

= é—;AQM\)Can} - 3 <i2 f\("ﬂ%

3 n
= —ér\CA{-l)(Q—'\-\-O — En( ‘\‘\)

W

.én(ﬁ+o <2n+|« 9 >
— l(-, ,\CMOQ2 n—3% >

—-%n(“+0 2 (n-4)

- /‘3 A () (a-4)




OCR MEI - A-level Further Maths B - Core Pure - June 2019
Compiled By London Academy Of Maths | Created By Cambridge OCR

18 Find Z(Zr2 — 1), expressing your answer in fully factorised form. [4]
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n
19 Find 2(4”3 + 677 + 2r), expressing your answer in a fully factorised form.

r=1

[6]
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20 Find ) (r— 1)(r+ 1), giving your answer in a fully factorised form.
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21  Find Z (3% =5), expressing your answer in a fully factorised form. 4]
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%%
2n
22 (a) Using standard summation formulae, write down an expression in terms of » for Zr3. [1]
2n r=l
(b) Hence show that Z P = %nz(an +b)(cn+d), where a, b, c and d are integers to be
r=n+l1
determined. [5]
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2n

23 (i) Show that, when n=5, Y r*=330.
r=n+l

2n

r=n+l

(i) Find, in terms of n, a fully factorised expression for Z P

2~ 10
L> whea =5, Z (% = r?
r=n+\ r<6
5
sz zo
= l,é |o(lo+0(2(‘°3*0
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n

24 Find z r(r + 1)(r — 2), expressing your answer in a fully factorised form.

r=1

ir(rw)@»z) = é@j’FL“ZP\

=1

= érg—érl —ZZAF
F=t r=| r=t

=
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4
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n
25  Find Z r(r2 — 3), expressing your answer in a fully factorised form.
r=1

A

Zolerz) = 200 - 3L

= =t

iALCMoz _ 3 (_‘2 ,\(WH))

N i 2 alat)
_ Loalav) | nlatr) - GB
= g (

- . ( l«Lf\'é>
x Car) (n

=| 5 n(ne) (r+2)(n2)
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n
26  Find 2 r2(r — 1), expressing your answer in a fully factorised form.
r=1

> ety = St 0t

=t =<
A n

=>r- 20
=\ r=1

I

Lz (aed) = ¢ (w0

\

'2 n (ae)) L; a (A0 -—lCaw—\))
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2
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2n
27 Find ) (377 - 1) expressing your answer in a fully factorised form.
r=1

2n
Sy 3

=t

2n LS
= - =S
=1

=3 ('(l, (2“7(2M.>~(z(2n)+0> - —‘2 (2)
= n(2n+) (4n+1) — N
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\t
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28 (i) Find Zr(rz +r=1), giving your answer in a fully factorised form. [5]

r=1

N

L> Zr(r2+r_7) — Z(rhrrz_?p)

_—:g"\‘l,?F

wlae g Al (e 76“”

- 1
T
T
L [ ) — T oalar)
- 2;"\1 (atV) + % SCSNCARI

)

= Loaae) (307 F7 "‘“O>
2
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2n
29 (i) Show that ) r* =30 (n+1)(5n+1).

r=n

2n
(ii) Hence find Z r(r? = 2), giving your answer in a fully factorised form.

r=n

4%"?' <(6A?’+ L6 n *“4'-’r\7’+?,r\*\5

—
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A
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4
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30 Use standard series formulae to show that Z r*(3-4r) = %n(n +1)(1 -2n2). [5]
r=1
~ a 2
> r"(g_q.f) :Zérzf—“—f )
r—« F= |

r—\

= ;f re = 4%’&

-3 @Aumcmo) - ¢ (i "‘2(“*‘>L)
- —{n(nw)(?“\”) A,
= ’L(r\(mrt) < 2ak) —1f\('\+l3>

= %n(nﬂ) (’),M! —2n%— 2«>
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31 (i) Using the standard summation formulae, find an expression for . (1—2r)? in terms of n. Give your

answer in a fully factorised form. r=1 [6]
. 75 )
(ii) Hence evaluate > (1—2r)". [2]
r=25

L\> 2 ((-2r) Z ( br+4c?)

20 age eeET

=1

= - Len(mﬂ 4 ({n(m\ﬂ?"*@}
= n— Ln(ax) %%n(ﬁn\(m—fﬂ

= dn <% SRS
3

= 14 <z~é/\~é A e at2)

A

[ —
s
~
~

b

\
C_/
—
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>

4
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4
=
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@) Show that 3 (2r—1) = n?.

r=1
S @r—1)
(i) Show that —=! = k, where £ is a constant to be determined.
> (2r=1)
r=n+1
g ~ A
Zar) =257 2
— = =1

ré_\ @r* \) {\2’
= _
Z (2/‘~\7 %Qﬁ_l) f—fczrho
=0 =t r=
2
n
- @AD B /\1
_ n*

So l’(:j

3]

[4]
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33 (a) Using standard summation formulae, show that Z r(r+2) = é nn+1)2n+17). (4]
r=l1

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

«) é/r(rm) = f((z.;z,)
= é = +2éf

r=1

ACNH)C'ZA +1) 2 (-;—_r\cﬂi—o)

ol —

- 1o (:A{'\')CQ"'\'") + n (at0
6

= %A(A*—G(?A"’k + 6>

chen +F)

1

b)  Bute cule: ,
) e Lus= Srlre2) = L(1+2) = 3

(ed ~=1| -
— |
PHS = —& (N (e ) (’2(0—%?) = T 615(23@7}
= %:2

Litg = REY
So f{we rQQu\/U' ) Hu< Jor ne |
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ATSQU\MQ fQSL,u({’ ) fane (?s( /\:l"( .
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34 (i) Use standard series to show that

3 P@r—p) = gn(n+ )G + (3 -2p)n—p).

r=1

where p is a constant. [4]

(ii) Given that the coefficients of n> and n* in the expression for Z r*(2r—p) are equal, find the value

of p. r=1 2]
n AN
L) Z rH(2r-p) = g@rg/pf2>
S -
— 7/ ’—(A«H) > - n (MH) (Zm H)>
- E V\QCA{’\ 2 . G'E‘ '\C'\_H) (?ﬂ'HB

"

Lagars <3Acm> —p (2nt0))

= E\"(ﬂm <2n7’+3ﬂ—2P’\ 'P)

= ,é,\(mt\) (2»«2 + @2p)n P>

‘ Lal) (247 « G-3)n —P) = £ (n24n) (37 (2200 -#)
<L (et G s )

Cospgicient of nt = ‘le
COQ{HA‘Lfe-«\t % n®= ’é@g—zp>+ 3)

H

~ o
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35 Given that Z(ar3 +br)y=n(n—-1)(n+1)(n+2), find the values of the constants a and b
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+ b é C
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n n
36 (i) Using the standard formulae for Z r* and z r3, prove that

r=1 r=1

irz(r+1)=1]—2n(n+1)(n+2)(3n+1). [5]

r=1

[8]

(ii) Prove the same result by mathematical induction.

y Z (1) = ﬁ((%rl}
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=2 ¢4 S0
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r=1

— 2 L aCat0) (2a40)
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= l—'i r\ﬁfu(()(BnC/\'H) +2C%+'>)

\1
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37 In this question you must show detailed reasoning.

: 1222+t
Determine the smallest value of n for which 150+ Tn > 341. [4]

r\L
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38 You are given that Z(ar+ b) = n* for all n, where a and b are constants.

r=l1

By finding Z(ar+ b) in terms of a, b and n, determine the values of @ and b. [6]
r=1
n 4 7
i) =02 w 2k
=1 r=1 =1t

- 0\(—‘1»«(»«#\)> F bn

Rart casR w heee I//( expaad,

- \ 2 Al U
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7
! 2 \ = N
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39 Find an expression for 1 x2% +2x3% +3x4% + ...+ n(n+ 1)2 in terms of n. Give your answer in
[3]

fully factorised form.

2
1522 4 2x8 426k " - - (0

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

(I1x2x4)+(2x3x5)+(Bx4x6)+ ...,

where 7 is a positive integer. Give your answer in fully factorised form. [6]

QXZKQ + (2% 2xS) f(2x4x6) -

N

2 r(r+ 1t 3)

—=\

I\

=t
N n n
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In this question you must show detailed reasoning.

41
The series S is defined as being the sum of the squares of all positive odd integers from 17 to
779°.
Determine the value of S. [5]
2¢-\ = 727y =>r= 390
330 2
S = Z CQ r— l)
r=1
20
= 2 (4—r”— — 4r +\>
r:(
20 20 30
=42t b+ 2
r=1\ r=1 =1

- 4 (é@%(z%ﬂwz(gqo)ﬂ) — 4 (-‘z(mo)(moﬂ)> + 390

4 (1)610)BaN (73D - 4(4) (90)(39) +39°

204920 +1390

292396460 -

-~ | 79,091,870






