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1 (i) Find i[l— ! j
r=1 r

r+2

(ii) What does the sum in part (i) tend to as n — o ? Justify your answer.
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(a) Use the method of differences to show that ; [1; - r—il- 1 =1- n—}- T
(b) Hence determine the following sums.
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3 By expressing rTll —Ti5asa single fraction, find Zm in terms of 7. (4]
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In this question you must show detailed reasoning.

100
Find Z[— - T2]’ giving your answer correct to 4 decimal places. [3]
r
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5 In this question you must show detailed reasoning.

50
. 1 . :
Find [ [~ ﬁ], expressing the answer as an exact fraction.
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1 3

1
6 i) Show that - = for all int .
(i) Show tha -1 3r12- Gr-D(Gr+2) or all integers r

1
(ii) Hence use the method of differences to find Z .
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: 1 A(r+1)
7 i) Show that = — = .
® r (r—|-2)2 rz(r+2)2
i) H find on. in t . f Z”: 4(r+1)
ii) Hence find an expression, in terms of n, for .
P r=1 I"2<l"+2)2
o 4(r+1
(iii) Find Z % , giving your answer in the form L where p and ¢ are integers.
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8 (i) Show that ! - ! = > for all integers r [2]
5r=2 5r+3  (5r=2)(5r+3) & ’
n
(ii) Hence use the method of differences to show that Z ! = " [4]
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20

. 3 1 1 1 .
9 Given that Gr-1)(3r+2) =31 3712 ﬁnd; Gr-1)Gr2)’ giving your answer as an
exact fraction. ) [5]
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_ 1 1 2
(@) Show that > = =5 =3 = G H2r £ 3) 21

30
1
(ii) Use the method of differences to find 2 ———— -, expressing your answer as a fraction.  [5]
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4 _ 1 |

@n—3)@n + 1) =13 W+l Use the method of differences to show that

11 You are given that
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I 1 2 - .
~5 5= @r3)@r+9) and the method of differences to find Z_l:(z’“" @ 13)
[5]

12 Use the identity 313

expressing your answer as a single fraction
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13 In this question you must show detailed reasoning.

) : : U 1 1 1
(a) By using partial fractions show that rgl T3 2 nrr [5]
) s 1
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1

and the method of differences to find

1
h 1 - =
14 Useteresu‘[sr_1 5 4
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1
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simplifying your answer.
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15 In this question you must show detailed reasoning.

n

(a) Use partial fractions to show that Zﬁ = % — % — ﬁ — #
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16 (a) Expres in partial fractions.

1
2r—D)@2r+1)

- 1 : : .
b) Hence find , expressing the result as a single fraction.
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1 1 4
— = . 2
2r=3 2r+1 4r2-4r-3 [2]

17 (i) Show that

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

n
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1 1 2+ 1
18 (i) Show that — — = [1]
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) 3 1 1
19  You are given that = — .
s (54+3x)(2+3x)  2+3x 5+3«
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(i) Use this result to find E
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(ii) Write down the limit to which z converges as 7 tends to infinity.
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. 1 1 2
2 how that —— ——=—>——
0 (i) Show that PR RS
n
(ii) Hence find an expression, in terms of n, for E
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(iii) Given that rg\;l )30 find the value of N.
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. 3 2 1 _ 4r+2
21 (@) Showthatm—7—r+1 :r(rz—l)' 2]
(ii) Hence find an expression, in terms of 7, for Z 4’;+2 . [6]
= r(r - 1)
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4w 23 1]
r(r+1)(r+2) r r+1 r+2

22 (i) Verify that

(ii) Use the method of differences to show that

Z_;tL__L;L+1
- rir+1)(r+2) 2 n+l n+2

n
4+r
(iii) Write down the limit to which Z S
= r(r+1)(r+2)
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(iv) Find E p, (r )0 , giving your answer to 3 significant figures
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23 (i) Showthat /——7"=1=_1 2
(@) Show ar-i—l r rir+1) 21

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

L R U [4]
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(iii) Hence find . [2]
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. 1 3 2 2—r
24 (i) Showthatr r+1+r+2:r(r+1)(r+2)' [2]
. X 2—r _ n
(ii) Hence show that E FCEDGT2) . I DR [5]

(iii) Find the value of Z W)(;"‘Z) 2]
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1 1 r
25 (i) Show that — — - :
(@) Show that 25 = =7 = i

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

1 2 3 n
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. 1 1 2
26 () Showthatr_1 P = R [1]
(ii) Hence find an expression, in terms of 7, for 2 r22— T [5]
r=2
(iii) Find the value of r:%)o r22-1' 3]
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27 (a) By considering (r+ 1)~ ﬁndz Grr+3r+1).

r=1

(b) Use this result to find Zr(H— 1), expressing your answer in fully factorised form.
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28 (a) Using partial fractions and the method of differences, show that

1 1 1 1 _3 an+b
X3 2x4 " 3x5 T hm+2) "4 2+ D)(n+2)

where a and b are integers to be determined. [5]
(b) Deduce the sum to infinity of the series.
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29 () Expressﬁ —T{H as a single fraction. [2]
(ii) Find how many terms of the series
2 2 2 2
1x373x5 35x7 T @—n@+n
are needed for the sum to exceed 0.999999. 171
L) Jett — (2V) )
(2e=DCG 1) INCEDCIED
r‘\> 2 2_
< > 0 - 3NN
4 Czr-—\)CZr*f'D
r=1
~ (
/ - > = !
=X 26—\ 2 / 2+ |
- /
=\ 3
l
| — ( > 6398 99
=D -
= > - 2=t
I
! 0000 |
o < 0.0
r=3 - K - ‘é/ 2nt1
- / / (000,000
. - — CZ
‘ 2n A\
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30 (i) Express 2 partial fractions. [2]
(r+D(r+3)
(ii) Hence find Zn:m, expressing your answer as a single fraction. [5]
r=1

) 2 = A~ . =8

C£+{)C,+g> ¥ r+3
—> ) = AC"'\"%) + @Cr'\‘\}

—~ —3- 2= —2f @ =-

-1 2= 2k =7hA=

L o= -
Lo Q-\(\,\') (r(\,%v —+ \
N A >
D £ b = 12
— (r+rr3) 2 T ()
e z f = >
2 f CH\ 3
=
(I
= T At N2
2L 2 3

— )<SCA+Z)C«\T§> — é(n+%)«— 6[’\%2)
Z GCA*2>CA*§>

Sn> 4 2€n +30 —Ga-13—@n-12

12 (a42)(at?)
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31 (@) Show that 5o =5 3 = 5 @ 13) [l
(ii) Hence find Zm , giving your answer as a single fraction. [6]
(iii) Find Zm , giving your answer as a single fraction. 13]
R B N P -~ @A D) 2
2+ 23 QZ ~) (2743) QZr—f D (26430

{ | 2

~—

N
D 2 eademy | 25 606

|
| 7L 3(2nt2) 2 (2n42)
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32 (@) Showthat o =3 =5 5 = Gr— @ +5)" ]
Hence find
. 6 . .
(ii) Z Gr=1)(r¥3) giving your answer correct to 3 decimal places, [5]
r=2
(iii) Z @ =1)(2r¥5) giving your answer as a single fraction. 1]
r=2
. ! ’ 2r¢S "(2 1)
) - = 2
2\ 2+S Czr«—\) (2r+¢)
S

Clr—\) Clr-t-g )

20 3= ( (
“> r-’:/ 3 %‘)CZ/*‘S) - Z 22—\ 2F<{—S
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33  Using an algebraic method, determine the least

(2000

=>

! . A B
201 2t

Alres O ﬂ—@C”")

I

/

value of n for which ZW? 0.49. 8]
r=1

—I
="/
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34 In this question you must show detailed reasoning.

(a) Show that

EL I TS, 9
='ri+r n+l —ir

[6]

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

You are given that Z% exists and is equal to %7{2.
r

r=I1

(b) Show that z;rifz exists and is equal to (7 — 1) (7 +1). [2]
G C
o) soxl _oscte ALk S
A CaaP : a
2
== §r+C:Ar<r+Dﬂ—ng‘*D =Cr
vr=0 - (6= %
r=—1I- 1= C
_ 1= 24+284C
r= 1 So A= -
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g §r-’<C _ > —\ G ,l_,
2 T 2 -1 = ~
= | ==
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‘Shh1—2+1= 2 [2]
35 O ow that r+1 r+2 r(r+1)(r+2)

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

N\ 2
zr(r+l)(r+2)' L6]

r=1

N 2 _ 1
(i) Show that gh )2 et [31

(e OCrr2) =2 () + )

< ( 2 A
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36 You are given that L1 . 4 for all integers 7.
2r—1 2r+3  (2r—1)2r+3)

(i) Use the method of differences to show that

Tk

N 1 . n+l
;(2r—1)(2r+3)_ (2n+1)2n+3)’
stating the value of £. [6]
(ii) The sum of the infinite series
1 N 1 N 1 N
2r+1)-1)2m+1)+3) (20+2)-1)2(n+2)+3) (2(n+3)-1)2(n+3)+3)
is % . Show that 7 satisfies 287°~1397 — 174 = 0 and hence find the value of 7. [5]
n
e 4
) S L L1 EF
< Qr,oCZrJr%) + = (02D
=1 &/ _'>
‘Q",._‘:é[ <2r—\ 232
( (
=1 1 ‘—#/ - O | :\ _ L !
{ c T 4 3 2 ) 2n+3
—9 . ' —
s A P A S I 3
4 2 2 A\ ZIS
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v g
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/ | 1 =1 £ 4at+ 4
[ 4 - — 4 3
IR YO 3 (2a+1) (2nt3)
_ R S
F=a- )=t 2a%2 = 1 _ ‘Lr_ i = \g
5 (2nt 1) (24+3)
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37  You are given that — + = .
& 42r—1) 2r+1 " 42r+3)  Q2r—DQr+1)Q2r+3)

(i) Use the method of differences to show that

$ 2r+5 2.3 1
Qr—D)Qr+1)2r+3) 3 4Q2n+1)  42n+3)’

r=1

2r+5 . .
(ii) Write down the limit to which Z =D+ )(2r+3) converges as n tends to infinity.
(iii) Find the sum of the finite series
45 47 n 49 - 105
39x41x43  41x43x45  43x45x47 7 99x101x103°

giving your answer to 3 significant figures.

—L> - 2r% S o Z 2 _ | 4+
% C‘Zr——\}(&r-\—\) (2r#£7 B r:fv 4 (2--0) 2 e 4(C2“"§>
- 2 |
= — + 3 | 2 il
4 & - F T3 f 4('—;)* 4 (2441
=2 > 2
e /? / %fﬂ —t
2 n+1 4(2a+2)
f’ P &
=+
9)
X % ) 5 4(2n+1) 4 (2n+1) T4 (a n43)
(7 + (I
/ =2 _ 2 \
/ / 3 SACISRY 421 4%)
>, /
2 +
M=n— ;ﬁ\ =) At #(oat\)
Fr—=n' _\_ 7{,,_
(2~-1)  2ntl 4(2at2)
q _2 —> 0 oA — —> 0
QL) ol N7 G2, 4 (2nt)) e 4—(2 «%3)
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“‘> 45 47 49 105 _ % Zr
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, 1 _Vr+2-+r
(i) Show that T T 5 ) [2]

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

1
_ [6]
rz::t Vr+2+Vr
(iii) State, giving a brief reason, whether the series i _ converges [1]
’ ’ Vr+2+Vr '
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39 (i) Find Zr(r2 +r—7), giving your answer in a fully factorised form. [5]

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. [3]
r=1

[You do not need to factorise your answer. ]
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40 In this question you must show detailed reasoning.

Sr+2 _ 20539

for some k.

98
Itis given that Zl:cr(r+ D0o+2) ~ 34650

Determine the value of &. [7]
Sr+ 2 : %:-:.\—%[T;ﬁ’z
(‘Cﬁf\)cf‘t'z) *
e +
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r=-2 : _g= (D)) == -3 < A =7 =7
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