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1. (a) Express D0+ 3) in partial fractions.
2
(b) Hence show that
2 n(5n +13)
i =
S+ D +3) 6(n+2)(n+3)
(C))
100 2
(c) Evaluate 21:0 13’ , giving your answer to 3 significant figures.
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Question 1 continued
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2. (a) Express in partial fractions.
(l’ + 6)(1’ + 8) 6))
(b) Hence show that
i 2 B n(an + b)
~(r+6)(r+8)  56(n+7)(n+8)
where a and b are integers to be found.
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3. (a) Express — in partial fractions.
4r- -1
1)
(b) Hence prove that
=
= 4r° -1 2n+1 3)
(c) Find the exact value of
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Question 3 continued

W
\/
,,\w
N
(VA
i
\

K
0 TOTO
X S =9

I
N
\A
R

QR O
g tetatereteteletetetototetetytetetetes

00:‘::::::"" o098

1%6%%%%%%%9%6%

XXX
3

o%
%
o

S

¢
00:’.
o
258

o
358
35S

%5

RER888
SIS
XAKAKAKH

%5
RRXRS

KX

ote%s
(%)

190%%%
0.:‘00

ZRERRZRRLRKK

%%
%%
XL

00
QI8

99%%
5

¢
5
patetete!

LRI

%
3RS

:2‘&.

%%

<
35

o%
o%

o%
RRX

OO X
LR
Y 4 eetatetereress
*0"060’0
SRR

0,000
X KK

KKK
5

o5
%
XX

%5
x5

%
eoe
I8

o
XTI
KIBIKL
V]

X
KR
'

$90%3%
0‘0‘0

[ | Turn over »



Edexcel - A-level Further Maths - Further Pure 2 - June 2009
Compiled By London Academy Of Maths | Created By Pearson Edexcel

4. (a) Express in partial fractions.

(r+2)
r(r )
(b) Hence show that zn: 4 = n@3n + 5) .
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5. (a) Express

in partial fractions.
(r+h(r+3)
(b) Hence prove, by the method of differences, that

i 2 _ n(an+Db)
“(r+1)(r+3) 6(n+2)(n+3)’

where a and b are constants to be found.
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6. Given that
2n+1 A B
7=t 2
n?(n+1) n’ (n+1)
(a) determine the value of 4 and the value of B
(1)
(b) Hence show that, for n > 5
i 2r+1  n*+an+b
P 2 2
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7. (a) Express ——————— in partial fractions.
Br-DH@3r+2)

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

3 3n
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2r+12r+3)

8. (a) Express in partial fractions.

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

3
Z’ 2r+1@2r+3)

Give your answer as a single fraction in its simplest form.
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9. (a) Express 2 in partial fractions.
4r? —1 @

(b) Hence use the method of differences to show that
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10. (a) Express T 04

in partial fractions.

)
(b) Hence show that
z": 2 _ n(Tn+125)
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11. (a) Express in partial fractions.
(r + 3)(r + 4) 1)
(b) Hence, using the method of differences, show that
St
- (r+3)(r+4) B a(n+a)
where a is a constant to be found.
“ C))
1
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12.

Sr+4 ) 1 fracts
F(r1)(r+2) 1n partial tfractions.

(a) Express

A Crti) (~+2) +R r(r42) +Cr (rt1)

@
(b) Hence, or otherwise, show that
$ Sr+d 70’ +11n
S r(r+1)(r+2) 2mn+1)(n+2)
5)
o\> Srx 4 — (EL & _5_
~Crtt) (it 2) 4 2
Sr+ 4 =

r=—| - (= —8& => R =1
~=-9 —6=z= 2C => C=-%
2 _ ' _ 2
r Al + L
8
b Sr‘+4' — _Z_— A1 - _i >
) Z r‘(ﬂ—x')(r‘r?? ; <'A T rti m-2
~— =1
LT "—E\ /3
=2 < i Z
‘Y /-
=2 2 /f‘f %/
—4: /I/ / ,Z/
/a4 S /6
' /
/
PT1o

N
Leave

blank

N 2 6 3 1 9 A 01 2 2 8

*%



k%

s

Question 12 continued

= n-\ -

— N

<
o

020!

00

0
RS
%02l
29%8%
25

%

X b
R %
QRLRELRR

S+ 4
=t ) e)

XX
o
020!

X
oo
20!
<X
b
[VeN

J
~v
olw

\

|w

1.

|_

™

OO0
QIR
Sotodels
!
o2
L

<
X

XX
5

QKK
XKL
basatatetetotets
RRKS
R

190%%%
099%6%%
QR

o
\
N
(V)V)

—

n+ | n+2
Z(ax)lnt2) — 4 (n)) 6 (=40
>

9 /‘J\_\_"\
T2 \

i}

F
2

> 42ln +14 — 4y =B — 64 =6

Q)
SR
foge ° 5 3959 —

2 atl) (At2)

Turn over »



Edexcel - A-level Further Maths - Further Pure 2 - June 2016

Compiled By London Academy Of Maths | Created By Pearson Edexcel
Leave\
blank
13. (a) Show that, for » > 0
1 1 A
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(b) Hence prove, using the method of differences, that
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where a and b are constants to be found.
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14. Use the method of differences to show that

where

Zn: 2 _ n(an+b)
(r + 4)(r + 6) 30(n + 5)(n + 6)
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a and b are integers to be determined.
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15. (a) Express " t2) in partial fractions.
(2)
(b) Hence prove, by the method of differences, that
z 1 _ n(an+b)
=r(r+2) 4m+1)(n+2)
where a and b are constants to be found. \
(6)
(c) Hence show that
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Question 15 continued
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Leave
blank

1

(r+D(r+2)r+3) - 2(r+1)(r+2) - 2(r +2)(r +3)

(2)
(b) Hence, or otherwise, find
Z 1
s (r+D(r+2)r+3)
giving your answer as a single fraction in its simplest form.
“)
o\> nes = ,,(/— — |
2(/*&\)(“{'2) ZC(«\-Q)CF{-%)
= r+% — (-~ +1) 2
2( e ) (A2 (r13) 20 +) (A2) (t3)
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(e+ )2 ) (42)

5 = 7 - = 1 >
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17. (a) Show that, for » > 0
r+2 3 r+3 B r+4
rr+1) (F+DF+2) r(r+ D +2)
(2)
(b) Hence show that
zn‘ r+4 _ n(an+D)
— r(r+1)(r +2) Cc(n+1D)(n+2)
where a, b and ¢ are integers to be determined.
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=
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18. (a) Express
1

(2n - 1)(2n + 1)(2n + 3)
in partial fractions.
(2)
(b) Hence, using the method of differences, show that for all integer values of n,
2 1 B n(n + 2)
i (2r =1)(2r +1)(2r +3)  a(2n+b)(2n+c)
where a, b and c are integers to be determined.
4)
l
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19. (a) Express

(n+3)(n+5)

in partial fractions.

(2)

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

Z": 1 _ n(pn+q)
— (r+3)(r+5) 40(n+4)(n+5)
where p and ¢ are integers to be determined.

“4)

(c) Use the answer to part (b) to determine, as a simplified fraction, the value of
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Question 19 continued
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4r + 2

20. (a) Express

in partial fractions.

r(r+1)(r+2)

3)

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

4r +2

n(an + b)

>

K+ D(r+2) 2n+ D) +2)

r=1

where a and b are constants to be found.
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Question 20 continued
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21. Prove that, forn € Z,n >0

Z 1 _ (n + a)(n + b)
(r + 1)(r + 2)(r + 3) c(n + 2)(n + 3)

r=0

where a, b and c are integers to be found.
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22 (a) Show that

rA(r+ 172 —(r—1)72r2=4r3

3)
. u 1
Given that =— +1
;r 2n(n )
(b) use the identity in (a) and the method of differences to show that
(B+22+33+ . +n)=10+2+3+...+n)
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23. (a) Show that, for >0
1 I 2r+l

2+ A+ 1) )

(b) Hence prove that, for neN

zn: 2r+1  n(n+2)
Pr+1)? (n+1) 3)

r=1

(c) Show that, for neN, n > 1

3n
Z 6r+3 _an2+bn+c
rA(r + 1) n*(3n+1)

r=n

where a, b and c are constants to be found.
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24. (a) Show that

(r+17°=(r=1y =6r+2.
(b) Hence show that

i P = %n(n +1D)(2n+1).

r=l1

o) () —-) =
= b +2

b) Z_L_CGFZ+2> = é@r%—\% ~Lf"7g>
=1\ : x O

r=\ \

7%

2n
(c¢) Show that Zrz = én(n +1)(an+b), where a and b are constants to be found.
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25. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

(a) Show that, for » > 2

2
N R

o |z
(b) Hence use the method of differences to determine %
Z 2 T
= \/; +Ar =2
giving your answer in simplest form.
(3)

(c) Hence show that

50
2
— L —4+B2+C\B3
;\/7+\/r—2

where 4, B and C are integers to be determined.
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26. (a) Use the method of differences to prove that for n > 2
2 : ln(r + 1) _ n[n(n + 1))
r—1 2
2

(b) Hence find the exact value of

100

()
In
r—1

r=51

be determined.

N AN

Give your answer in the form aln(—) where a, b and c¢ are integers to
¢
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27. (a) Express in partial fractions.

- 3)

2
r

(b) Hence find, in terms of n,

n

2
r(r* =1)

r=2
Give your answer in the form

n + An+ B
Cn(n+1)

where A, B and C are constants to be found.
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28. (a) Write in partial fractions.
r(r —=D(r +1) 5
(2) o
S
(b) Hence find =]
=
1 =
o
Z 3r1+1 1 N2 g
e 7(r = D)(r + 1) =
o
n
giving your answer in the form b3
m
an* + bn + ¢ 2
2n(n +1)
where a, b and c are integers to be determined.
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29. (a) Show that
= (n—1)Y =50 - 10’ + 10n> — Sn + 1
(2)
(b) Hence, using the method of differences, show that for all integer values of n,
- 1
Zr“ = En(n +1)(2n +1)(an® + bn +c)
where a, b and ¢ are integers to be determined.
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30. Given that 4 > B > 0, by letting x = arctan4 and y = arctan B

(a) prove that

arctan 4 — arctan B = arctan A-B
1+ 4B

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

A-B 2
1+ AB  (1+7r)?

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

2 T
E arctan > | = arctan(n + p) + arctan(n + g) — arctan2 — —
1+ 7r) 4

where p and ¢ are integers to be determined.

(d) Hence, making your reasoning clear, determine

[e o]

2l
arctan 5
d+r)

r=1

giving the answer in the form iz — arctan2, where £ is a constant.
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Question 30 continued

= &fDLQA A —-Oka‘ECM@‘: apgfqa ( &’@ \
\ (+AR/ T

OO0

Shace. L = occlua Oﬂ o~k 5= e Qe (@3 i

g Al ad e

A- B _ re -7 2 - 2
- rtl-7 8 -

[+ AR L ) (+204f (A +¢)

A \ A \
S actan [\ = (pectan (42) —arctaa(c))
P 3 —— X 7
—. Cc+r) r=1

by (&)

.»., Fo Ca(c/éa/(s) — e C%(S)
SRS /

/ /
=4 CA eo(y(/é> "0\(9—%’\<4 >

f': n= - o tar %3 — accfon C’())

a VRN Gecban (1) = "4
So ; Okr'(‘/{"’\’\ (\({*,71)
~ Ao A" +a<—(’{~a«(n40 —onr Ctag /2\ “ n(!
- L/\c—Qm U vt/ ~ / A\ 7/ L
e=>2 9 =1 y

[ | Turn over »



06

TWR

53

.:é
botetss

55

&L
0‘;;‘,‘%
Y

o9 %

XA
SRIKS

XXX,
X8

oded
0&:00

OO0

L
.z 0
’0»

&
IR

cn
e
%,

KK,

55

A Yo%
OIS

R

29te%

S
S

RITE INT)

XX

B

¥

o

( )
Question 30 continued
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