Edexcel FM Sequences and series o

Section 1: The method of differences

Section test

1. Write the expression in partial fractions.

2. Using the result from the previous question, the sum Z (r+2 is given by
=r(r+
4n+9 n+1
@ ————— (b)
4(n+1)(n+2) 2(n+2)
n3n+5 n+3
() _N@n+5) (d)
4(n+1)(n+2) 2(n+2)
1 100 1
3. By writing —————— in partial fractions, find Z

(2r-1)(2r +1) = @2r-1)(2r+1)

N 3r2+3r+1

4. Using the result 3r® +3r+1=(r +1)° —r®, find the sum IR and hence
r=1 +
20 2
evaluate 23r+_3§+31
o (r+1)°r
. 8 : : .
5. Write in partial fractions.
2r-n(2r+1)(2r +3)
6. Using the result from the previous question, the sum
8 8 8 8
+ + +..+
1x3x5 3x5x7 b5x7x9 (2n-1)(2n+1)(2n+3)
is given by
1 1
a) 1- b) 1+
@ 2n+3 (®) 2n+3
(@) st O
3 2n+1 2n+3 3 2n+1 2n+3
7. Write the expression ' in partial fractions.
(r+2)(r+3)(r+4)
Hence find the value of the sum
1 2 3 12

+ + +ott—
3x4x5 4x5x6 5x6x7 14 x15%x16
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Edexcel Sequences and series 1 Section test solutions

Solutions to section test

1 A B
1. =+
rir+2) r r+2
1=A(r+2)+Br

Putting r=0 >1=24 —A4=%

Putting r=-2 >1=-—28B —=B=-1%
1 1 1

rr+2) 2r 20r+2)

= Zr(r+2) _Z(;_Q(r+2)j

r=1 r=1

(-2 G-HE-2)
...+[?%1_1) —2(:“)}*(5_2(;2)]

1.1 1 1

2 4 :2(n+1) 2(n+2)

(n+1)(n+2)-2n+2)-2(n+1)
4(n+1)(n+2)

'+ m+e—2n—4-2n-2
4(n+1)(n+2)

2 +5n

4(n+1)(n+2)
n(zn +5)

- 4(n+1) (n+2)

1 A B
=, = +

(2r—1)(2r+1) 2Fh—1 2r+1
1=A4r+1)+B(2Fr —1)
Putting r=—2 —1=—2B —pB=-%
Putting r =2 =1=24 = A4=%

1 B 1 1
(2r —1) (:2r +1) 22r-1) 2(2r+1)

n

1
Z(:zr 1) (2r+1) ;(2(2;’ 1) 2(2r+1)j

(1 1) (1 1] ( 1 1 j
= === || === |+...+ -
2 & 6 10 202n—-1) 2(2n+1)

1 1

) 202n+1)
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& 1 1 1
* Loy (2r+1) 2 2(z00+1)
S
2 402
_ oo
201

= (r+1)*r° = (r+1)*r°
_i L __ 1
=\ (r+1)’
( 1) (1 1) 1 1
=l1-— |+ =—= +| —-—
27 2° =° n® (n+1)®
1
=1 — 2
(n+1)
§3r2+3r+1_ 1
= (r+1)*r7° 21°
_ 9260
9261
g A B c
+ +

(2r—1)(2r+1)(2r+3)_2r—1 2r+1 2r+32
=A2r+1)(r+=2)+B(2r—1) (2r+2)+c(2r—1) (2r+1)
Putting r =2 —g=2x44 = A4=1
Putting r=—% —g8=-2x2B —=B=-2
Putting r=—2 —=g=—4x-2C =C=1

g 1T 2 L1

(r—1)(ar+1)(r+2) 2F—1 2Fk+1 2r+3
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< 4 2 1
& Z(Qr—i)(2r+1)(2r+3) Z(:Zr 1 2r+1+2r+3j

r=1 r=1

(-2 A2 AHE2-2)

T (74 e n]

1 2 1
+ - +
(2%—1 2n+1 2n+3j

2 1 1 2 1
=1-——+—+ - +
2 32 2nt+1 2n+1 2n+3
2 1 1

=—= +
32 2nt+tl 2n+3

r __ A N B 4 c
(r+2)(r+2)(r+4) r+2 r+3 r+4
r=Ar+3)(r+4)+Br+2)(r+4)+c(r+22) (r +=)
Puttingr=-2 = -2=24 = A4A=-
Puttingr=-3 = -3=-B —=B=3
Puttingr=-4 = -—4=20 =C=-2

v B 1 N 32 2
(r+2)(r+3)(r+4) r+2 r+2 r+4
1 2 = 12
+ +
BX4XE5 4 X5 X6 5'><6><7- 14-><15><16

EEn -
- L2 e[ F 22

2 4 4 15 15 16
13

120
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