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(a) Express

(r+1D(r+3)

in partial fractions.

(b) Hence show that

100

(c) Evaluate Z
r=10

(r+D(r+3)

i 2 _ n(5n+13)
(r+D(r+3)  6(n+2)n+?3)

r=1

2 . .
, giving your answer to 3 significant figures.
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2. (a) Express L in partial fractions.

(r + 6)(r + 8) 1)

(b) Hence show that

n

2 B n(an + b)
Z‘ (r+6)(r+8) 56(n+7)(n+8)

r=

where a and b are integers to be found.
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1
3. (a) Express 71 in partial fractions.
r —

M o
o :
(b) Hence prove that E
Z 1 n g s
47 =1 2n+1 L
r=1 (3) ; 2
(c) Find the exact value of B
25 ;g;\
E 5 SH
4r* — 1 S5
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(a) Express L in partial fractions.
r(r +2

4 _ n(Bn +5)
rr+2) (m+D)n+2)

n
(b) Hence show that 2

r=1

4y

(©))
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(a) Express 2 in partial fractions.
(r+1)(r+3)
(b) Hence prove, by the method of differences, that

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

where a and b are constants to be found.

30

(¢) Find the value of Z 2z , to 5 decimal places.
= (r+1D(r+3)

2

(6)

3
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r

6. Given that

2n+1 A B

n?(n+ 1)2 o (n+ 1)2
(a) determine the value of 4 and the value of B
ey
(b) Hence show that, for n > 5

2r +1 n+an+b

r? (r + 1)2 - c(n + 1)2

r=>5

where a, b and c are integers to be determined.
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7.

a) Express ; in partial fractions.
(a) Exp p
Br-DH@3r+2)

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

. 3 B 3n
z{ Gr-DGr+2)  2(3n+2)

1000 3

¢) Evaluate ———, giving your answer to 3 significant figures.
© 2 G i) BV © ¢

()

(&)

2
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2 : : :
8. (a) Express 2r + 1)(2r + 3) in partial fractions. o
(b) Using your answer to (a), find, in terms of n,
> e
e~ (2r +1)(2r +3)
Give your answer as a single fraction in its simplest form.
3
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2 . . .
9. (a) Express 21 in partial fractions.

(2)
(b) Hence use the method of differences to show that
e 4r' 1 2n+1
3)
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2

10. (a) Express m

in partial fractions.

(1)

(b) Hence show that

i 2 _ n(Tn + 25)
(r+2)r+4) 12(n+3)n+4)

r=1

©))
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11.

(a) Express in partial fractions.

v
(r + 3)(r + 4)

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

n

2 1 B n
(r+3)(r+4) - a(n+a)

r=1

where a is a constant to be found.

30
1
(c) Find the exact value of ZW
r=15

1)

S))

2)
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12 E _or+d ial fracti
. (a) Express Fr1)(r+2) in partial fractions.
“)
(b) Hence, or otherwise, show that
Z": S5r+4 Tt +1ln
Srr+D)(r+2) 2n+D)(n+2)
)

N
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13. (a) Show that, for » > 0

1 1 =T =5
r—3+ — =
r+l r+2 @#+DHr+2)
(0))
(b) Hence prove, using the method of differences, that
P —=Tr =5 B n(n® + an + b)
- (r+D(r+2) 2(n+2)
where a and b are constants to be found.
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r

14. Use the method of differences to show that

2 n(an +b)

(r + 4)(r + 6) 30(n + 5)(n + 6)

r=1

where a and b are integers to be determined.
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* %

LeaveN
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15. (a) Express " t2) in partial fractions.
(2)
(b) Hence prove, by the method of differences, that
i 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
2l I n(4n+5)
= r(r+2) 4n+1)(n+2)2n+1) 3)
J
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16. (a) Show that

1 B 1 1
(r+D(r+2)r+3) - 20+ DH(r+2) 2(r+2)(r+3)
2
(b) Hence, or otherwise, find
> i
o (r+D(r+2)(r+3)
giving your answer as a single fraction in its simplest form.
(C))
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17. (a) Show that, for » > 0

r+2 r+3 _ r+4
rr+) F+DF+2) o+ D0 +2)

2

(b) Hence show that

r+4 _ n(an+b)
i (r+D)(r+2)  c(n+D(n+2)

where a, b and ¢ are integers to be determined.
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r

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 7,

n

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

r=1

where a, b and c are integers to be determined.
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( )
19. (a) Express
1
(n + 3) (n + 5)
in partial fractions.
(2)
(b) Hence, using the method of differences, show that for all positive integer values of #,
- 1 _n (pn+q)
Z(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
1 1 1
ox11 10x12 " 2426
(2)
L J
VAR 0 A O 00 "o
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20.

4r +2 ) ) .
in partial fractions.

(a) Express —————
r(r+1)(r+2) 3)

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

i 4r +2 _ n(an+b)
rr+D(r+2) 2n+1)n+2)

r=1

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

1 B (n+a)(n+b)

(r + 1)(r + 2)(r + 3) c(n + 2)(n + 3)

r=0

where a, b and c¢ are inte. ers to be found.
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22 (a) Show that
rA(r+ 172 —(r—1)72r2=4r3
3)
. Z 1
Given that =— +1
Y=g+
(b) use the identity in (a) and the method of differences to show that
(P+22+33+.+n)=(1+2+3+..+n)
“4)
J

P 4 4 8 31 A 0 1 2 3 2
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*k%

(a) Show that, for » >0

1 1 2+

2+ P+ 1)

(b) Hence prove that, for neN

2 2r+1  n(n+2)
Pr+1)? (n+1)

r=1

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

3n

Z 6r+3 _an2+bn+c
rr(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.
(2)
(b) Hence show that
Pt = 1 n(n+1)(2n+1).
r=1 6
(5)
2n
(c) Show that Zrz = ln(n +1)(an+b), where a and b are constants to be found.
- ® “
J

N2 6 11 1 A 0 6 2 4
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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
S N
— = =\r—-r-=2
\/; +r=2
2
(b) Hence use the method of differences to determine
YT
= \/; +r =2
giving your answer in simplest form.
3)
(c) Hence show that
50 5
— = = A4+B2+C3
; \/7 +Ar=2
where 4, B and C are integers to be determined.
(2
. J
NP0 O A0 OO =
P 7 2 8 5 4 A 0 2 3 2



0%

XKL
6% %

o
%%
558
&L

255

199%6%%

696%6%%%

090 %%%%
SR
305
$%a%%

QIR
&

S

X

OO

KRR
0K
pesetetedel

00
33
62

X%
099

%
00

RKKE
ZRRRRLRLRLRRRIRLIRLR,

O
XX

0
Ve

ARER
SIS

e

osetele
HSARI
fodeSosods
25
242%!

00
%

%02
<3
"nEr
atate
obotes

bete%ete%

000,00,
R

L
Soe

bee%

bt

e

=
K
XX

be2e%

X
e

XX
%
]
b,
2
X

o5

A

XK
X XK
<IN
Y
X XK XK
KR

<>
K5
bees
s
o
p2e%

<
02
X
X
o2

<
X
"'t

R
X%

KRS

<

o%
et

R
0%

i
oSosed
ZRLRKR

XX

o

'R
W

S
KL
XX

Question 25 continued

Leave
blank

J

51

Turn over »



Edexcel - A-level Further Maths - Core Pure 1 - June 2022 Tk
Compiled By London Academy Of Maths | Created By Pearson Edexcel

4 ) ﬁ;i

26. (a) Use the method of differences to prove that for n > 2 \\ \

i
r+1 n(n + 1) _

= In| ——* z
r—1 2 SO

r=2 SR

C)) =

In

(b) Hence find the exact value of i

100 35 0‘«';‘?
r+1 S

— LB
r—1
=51 OO - 2g%s

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

- 3)

2
r

(b) Hence find, in terms of n,

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=1)(r+1) 5
(2) o
S
(b) Hence find =]
=
" =
o
Z 3r1 +1 1 N2 ;
e 7(r = 1)(r + 1) =
o
. : »
giving your answer in the form >
o
an* + bn + ¢ 2
2n(n +1)
where a, b and c are integers to be determined.
3) =
(c¢) Hence determine the exact value of : /
" %5
Z 3r+1
— r(r=1)(r+1)
2
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29. (a) Show that

= (n—1)Y =51 - 10 + 10n> — 5Sn + 1
(2)

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

1
rt= %n(n +1)(2n +1)(an® + bn +c)

r=1

where a, b and c are integers to be determined.
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30. Given that 4 > B > 0, by letting x = arctan4 and y = arctanB
(a) prove that
arctanA4 — arctan B = arctan( — )
1+ AB
3)
(b) Show that when 4 =r+2 and B=r
A-B 2
1+ AB  (1+7r)?
(2)
(c) Hence, using the method of differences, show that
arctan 2 - arctan(n + p) + arctan(n + ¢g) — arctan 2 — z
Z 0+ ) P 1 4
r=1
where p and ¢ are integers to be determined.
C)
(d) Hence, making your reasoning clear, determine
2|
arctan 5
1+7r)
r=1
giving the answer in the form iz — arctan2, where £ is a constant.
(2)
. J
N YA 0 O O =rm
P71 1 01 A 0 2 0 3 2
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