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r+2

(i) Find ZE— ! j 3]

(ii) What does the sum in part (i) tend to as n — o ? Justify your answer. 1]
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1
r+1

-

(a) Use the method of differences to show that Z [l— -
r
r=1

(b) Hence determine the following sums.

n+1°

1]

1]

[3]
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3 By expressing

rTll — 5 as asingle fraction, find Zm in terms of n. [4]
r=1
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In this question you must show detailed reasoning.

100
1

Find z Py giving your answer correct to 4 decimal places. [3]
r

r=l1
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In this question you must show detailed reasoning.

Find z i ﬁ , expressing the answer as an exact fraction. [3]
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1 3

i) Sh that — =
(@ Show that = = S = Gr-1)Gr+2)

for all integers r.

1
)Y(3r+2)°

n
(ii) Hence use the method of differences to find Z G 1
r —
r=1

(2]

[5]

Ly
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i 1 1 4(r+1)
i) Show that — — = '
® o2 A2y
(ii) Hence find an expression, in terms of n, for Zn: 4(r+1)
ii i X , n, Alr+l)
’ =1 ” (r+ 2)2

(iii) Find Z ———, giving your answer in the form g where p and ¢ are integers.
r=>5

4(r+1)
rz(r+

2

2]

[6]

2]

*%
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[ 5
5r=2 5r+3  (5r=2)(5r+3)

(i) Show that for all integers r. [2]

1 n

2)(5r+3) 3(n+3) 4]

n
(ii) Hence use the method of differences to show that Z Gr
r=1
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20
3 1 1 1
Gi that = - , find , givi
1ven a (37‘— 1)(3r+2) 33— 1 3,12 n Z{ (3r_ 1)(37‘+2) giving your ansSwer as an

exact fraction. [S]
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_ 1 1 2
(@) Show that > = =5 =3 = G H2r £ 3)

1

30
(ii) Use the method of differences to find E —~———— -, expressing your answer as a fraction.
o Q2r+1DQ2r+3)

2]

[5]

Sk
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4 1 1 Use the method of differences to show that

@n—3)dn+1) 4n—3 dn+1’

. 1 . n
Zl(4r—3)(4r+ ) 4n+1°

[6]

* %
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1 1 2

Usetheidentity 525 =505 = 5,73 27+ 3)

expressing your answer as a single fraction.

and the method of differences to find E m,
r=1
[5]

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

(a) By using partial fractions show that ). % = I

1
it +3r+2 2 nt2’

. x 1
b) Hence determine the value of _—.
(b) Z:l P2 +3r42

[5]

2]

*%
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1

1
- = d th thod of diff to find
5/—1 5744 Gr-1)(57+4) and the method of differences to fin

C 1
; (5r=1)(5r+4)°

simplifying your answer.

[6]

Kk
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15 In this question you must show detailed reasoning.

(a) Use partial fractions to show that Z 5 3 _37 1 I I

r=5

: (N 3
(b) Write down the value of lim (ZZ—)
~rit+r=2

P24r—2 60 n n+l n+2°

[5]

1]

*%
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(a) Expres in partial fractions.

1
2r—D)@2r+1)

N 1 : : .
b) Hence find , expressing the result as a single fraction.
(b) ;(21/—1)(2;’4—1) Pessing 8

[3]

[4]

*%
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1 1 4
i) Show that _ - , )
17 () Show that 57—= - 5—= = 75— 3 [2]

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

n

4
Z4r2—4r—3' [6]

r=2

(iii) Show that i 4 4 [1]
42 _4,-3 3"
~ 4r-—4r-3 3
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1 1 2r+1
18 i) Show that — — = . 1
@ o o(r+1)? rPir+1)? t
. . ) 2r+1
(if) Hence find an expression, in terms of n, for Z - [4]
~r (r+1)
2r+1
iii) Find 2
(i) 2 ETETCE [2]
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. 3 1 1
19  You are given that = — .
8 (5+3x)(2+3x) 2+3x 5+3x
100 1
(i) Use this result to find Z G+3)2+3n’ giving your answer as an exact fraction.
r=1

1

(i) Write down the limit to which z G+3)2+3n converges as 7 tends to infinity.
r=1

5]

[1]

*%
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. 1 1 2

2 how that —— ——=—=—. 1
0 (i) Show that e R ) 1]

. . . 2
(ii) Hence find an expression, in terms of n, for FE_I r2) [6]

o)
iii) Gi that g, 2 __ 1 find the value of V. [4]
(iii) Given tha 2 30 ind the value of V.

r=N+1



OCR - A-level Further Maths A - FP1 - June 2015 ek
Compiled By London Academy Of Maths | Created By OCR

. 3 2 1 4r+2
21 (i) Show that =1 7+ r(r2_1>. 2]

4r+2

n
(ii) Hence find an expression, in terms of 7, for Zm [6]
rr-—

r=2

4r+2

(iii) Hence find the value of 1)
N -

2]
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4+r 2 3 1
i) Verifythat ——M = — - —— . 2
22 () Verify tha rir+1)(r+2) r r+1+r+2 [2]
(ii) Use the method of differences to show that
n
4+ 3 2 1
Z __trr 22 . [6]
- rir+1)(r+2) 2 n+l1 n+2
n
(iii) Write down the limit to which Z L converges as 7 tends to infinit [1]
= (r+ D)(r+2) 8 .
< 4+r
(iv) Find 2 ———————, giving your answer to 3 significant figures. [3]

pt r(r+1)(r+2)
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23 (i) Showthat /——7"=1=_1 2
(@) Show ar-i—l r rir+1) 121

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

11,1y 1

2 6 12 7 nm+l) 14]

o

1

(iii) Hence find —_—. 2]
;1 et )
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, 13 2 2—r
24 (l) Show that - 1 + r+ 2 I"(I"+ 1)(’,+ 2)

.. . 2—r _ n
(i) Hence show that Zl: PP ST PR Sl Py Ly

2—r

Gif) Find the value of ) o2l s,
r=2

2]

[5]

2]

*k%
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1 1 r
25 i) Show that — — = . 2
(@) Show that 25 = =7 = i 2]
(ii) Hence find an expression, in terms of n, for
1 2 3
— + T [4]

_+_
21 31 4! (n+1)!
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1 1 2
i) Sh h - = . 1
26 (i) Show t a‘[r_1 R [1]
.. . o 2
(ii) Hence find an expression, in terms of 7, for E 5 . [5]
~r - 1
(iii) Find the value of OOE 2 [3]
P-1

r=1000
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27 (a) By considering (r+ 1) -3, ﬁndz Brr+3r+1). [3]
r=1
(b) Use this result to find Zr(r—l— 1), expressing your answer in fully factorised form. (4]

r=1
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28 (a) Using partial fractions and the method of differences, show that

1 1 1 1 3 an+b
1x3 2x4 " 3x5 VT um+t2) 4 2+ DHn+2)

where a and b are integers to be determined.

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

1 1 1
13 " 2xd 3x5 7

*k%

[5]

1]
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. 1 1 . .
29 (i) Express -1 21 2 single fraction.

(ii) Find how many terms of the series

2 2 2 2
1x3 7 3x5 " 5x7 T @—D@r+D

are needed for the sum to exceed 0.999999.

2]

[7]

*k%
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30 (i) Express 2 i partial fractions. [2]
(r+D(r+3)

(i) Hence find )’

r=1

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

31 (i) Show that

(ii) Hence find Zm , giving your answer as a single fraction.
r=1

N N 1 - : :
(iii) Find Zm , giving your answer as a single fraction.

[1]

[6]

[3]

Lk
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(R 6
—1 2r+5- 2r—D)2r+5)

32 (i) Show that o
Hence find

30
. 6 .. .
(ii) 22 =)@ 13) giving your answer correct to 3 decimal places,

N v 6 . . .
(iii) Z; =) (2r+3)’ giving your answer as a single fraction.

[1]

[5]

(1]

*k%
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33  Using an algebraic method, determine the least value of n for which Zm> 0.49. [8]
r=1



OCR - A-level Further Maths A - Pure Core 2 - June 2023 dedkkk
Compiled By London Academy Of Maths | Created By Cambridge OCR

34 In this question you must show detailed reasoning.
(a) Show that

36 a3
err +r I’l+1 ,:lr

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

You are given that Z% exists and is equal to éﬂz.
r

r=1

5;: 62 exists and is equal to (7 — 1) (7 +1). [2]

7

(b) Show that )
r=1

— 7
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2 1 2

1

. _ = . 2
35 () Show that r r+1+r+2 r(r+1)(r+2) 2]

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

C 2

2r(r+l)(r+2)' 16]
that _ ) 3
(iif) Show tha _Z«l Frr D+ i Dm+2) =l
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| S 4
2r—1 2r+3  (2r—1)2r+3)

36 You are given that for all integers 7.

(i) Use the method of differences to show that

- 1 . n+1
2(2;’— D2r+3) @+ D)2n+3)

r=1

stating the value of £. [6]

(ii) The sum of the infinite series

1 1 1

(2(+1)=1)2(n+1)+3) " (2(n+2)—1)(2(n+2)+3) " (2(n+3)—1)(2(n+3)+3)

is 1;—5 . Show that n satisfies 281#°~1397 — 174 = 0 and hence find the value of 1. [5]

+...
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3 1 + 1 _ 2r+5
42r—1) 2r+1 4Qr+3) @r—-1)Q@2r+1)(2r+3)°

(i) Use the method of differences to show that

37  You are given that

3 1
42n+1)  4@2n+3)

z 2r+5 _
2 o= 1)(2Z+ D2r+3)

W[

r=1

2r+5
Qr—-1)2r+1)2r+3)

(ii) Write down the limit to which i

r=1

converges as # tends to infinity.

(iii) Find the sum of the finite series

45 47 49 105
30x41x43  A1x43x45 T A3x45x47 T 99%x101x103°

giving your answer to 3 significant figures.

Tk

[6]

1]

[4]
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I Vi3 —vr
38 i) Show that = .
» N PRV
(ii) Hence find an expression, in terms of 7, for
Y
v
(iii) State, giving a brief reason, whether the series i __ converges
’ ’ 24V '

Tk

[2]

[6]

(1]
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39 (i) Find Zr(rz +r=7), giving your answer in a fully factorised form.

r=1

A sequence Ugy Upy Unpy - is defined by
uy=5u,=u, _, +n+n*=Tnforn>1.

(i) By considering Z(ur —u,_,), find a formula for u_in terms of n.
r=1

[You do not need to factorise your answer. ]

Tk

[5]

[3]
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40 In this question you must show detailed reasoning.
98
It is given that Z e >r+2 = 20539 for some £.
r=k

F1)(r+2) 34650

Determine the value of %. 7]





