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Exercise A, Question 1

Question:

a Show that r = 3(r(r + 1) — r(r — 1)).

b Hence show that Z = 52- i + 1) using the method of differences.
r=1]
Solution:
a J(r+)-r(r-1) - Consider RHS.
= (P r—1 ) o Expand and simplify.
= 3(2n)
=t
= LHS
M .“ Ji“‘
b Z r= %L rir+ I}——él rir—1) «—— Use above.
r=1 =] r=1
_ 1 1 %
r=1 xXix7 —zX1x0 Use method of
Fi= 9 W _ﬁm differences.
=3 ix3Ixdg —1x 357
J 3 %3 i When you add,
all terms cancel
oxcept +n(n + 1).
r=n-1 1n= —t(n—-1m-2) RRESEL ZIN i
r=n  inm+1) —3in

Hence Z r=snn+1)

r=]
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Exercise A, Question 2

Question:

1

1 1

Given

W+ )r+2) 2rir+1) 2r+ D+ 2)

. n 1 . .
find ; TFDCFD) using the method of differences.

Solution:

1
z rir+ 1)r+ 2)

r=1

Putr=1
r=2
r=3
r=n

1
Ad D T
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21 X2 2X2%3

) el 1
2¥2XT 2X3IXd
W.Lé_,.._.lm_

3X4 2X4X5

1 _ 1
2nm+1)  2mn+ Dn+2)

1 1

4 2n+ n+2)

n+ 1yn+2)—2
4(n + 1)(n + 2)

m+3In+2-2
4n+ Ln+ 2)

nin + 3)
4(n + 1)(n + 2)

1 _ 1 |
=r+1) ; 2(r+ 1)r+ 2)

Use the information given
and equate the summations.

Use method
of differences.

All terms cancel
except first and last.

First and last
from above.

Simplify.
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Exercise A, Question 3

Question:

a Express

- R .
— in partial fractions.
rir+ 2) : o

i

b Hence find the sum of the series " using the method of differences.

£ r(r +2)

Solution:
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1 . :
Set identical to
a 1 _. A " - rnr+ 2)
rir+ 2) r r+2 A ” B
r r+2
_ A(r+2)+ Br _
- "+ 2) . Add the two fractions.

1 = A(r+ 2) + Br

Putr = 0
1 = 24
_ 1
A = 3
,l}/;,ﬂl
Putr = 1
1 = 1Q3)+B
i 1
B = -3
PV PG (—— -
'(ir + 2) 2r 2(r+ 2)

=

Use method
of differences.

=
i ¥
s
Il
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1 All terms cancel except % }
- ;? 4 1 1
2(n + 1) andz{” + 2)

2
X
!

r=n-—1

S L
| p—= w
[—
o
|
)
=
+1—l
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Add

n

R A €% N
= Ar+2) 2 4 2n+1) 2n+2)

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

2+ 6n+4+n+3n+2-2n—-4-2n-2
4n + 1)n + 2)

3n? + 5n
4n + 1)(n + 2)

n3n + 95)
4n + 1)yn + 2)
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Exercise A, Question 4
Question:
oy . . -
a Expr-.ssu T30 T3) in partial fractions.
- , N 1 ; ; ,
b Hence find the sum of the series ,Z]: FFOCFD using the method of differences.
Solution:
Set ——L—_identical
1 A . B (r+2)(r + 3)
(r+ 2)(r + 3) r+2 r+3 oA_4 B
r+2 r+3
A(r + 3) + B(r + 2)
= T+ 20 +3) Add the two fractions.
1 = A(r+3)+B(r+2) ~——— Compare numerators as
they are equivalent.
r=-3 = B=-1
r=-2 = A= 1 Solve for A and B.
N T i 1
St r+ 2)(r+ 3) r+2 r+3
1 1 _ 1 Use the method of
b i = se
; (r+2)(r + 3) ; (r+2) = (r+3) differences.
N 1
All cancel except
== —_
! /‘y /'{ first and last.
r=3 | S {
% AN 1
i 32 n+3
1 R PR
Add; (r+ 2)r+3) 3 n+3
n+3-3
3(n + 3)
n
3(n + 3)
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Exercise A, Question 5

Question:

5r+ 4

TE D +2) in partial fractions.

a Express

Sr+4 T+ 1ln

b Hence or otherwise, show that » - =
rZ-T rr+ 1)r+2) 2in+ 1)n+2)

Solution:

]|

© Pearson Education Ltd 2C

Pagel of 1

file://C:\Users\Buba\Desktop\further\Further Purathbematics 2\content\sb\content... 3/3/201:



Heinemann Solutionbank: Further Pure 2 Pagel of 1

Solutionbank FP2
Edexcel AS and A Level Modular Mathematics

Exercise A, Question 6

Question:

Tive 2 —F_E_— —
GIven ti-Mtt_r+ Dl (r+ 1)

" ;
hnd; (r+ 1)!

Solution:

Z (H": )! = Z % - Z (f‘: i Use given.

ey 2GR g < Use method of
1! e differences.
r=2 lK’ - EM'
I
— ]IL/ _ 1 . All cancel except
1! (n+ 1)! first and last term.
+s ] ‘
r = .
Add —~ (r+ 1) : (n+1)!
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Exercise A, Question 7

Question:

- 2r+1 _1 1
Given that -—/——— = = —
rfir+ 12 2 (r+ 1)

: - 2r+1
— Z{ 2+ 17

Solution:

z 2r+ 1 _ i:

r=1

Tul—
|

-
il M:
r—

=

+ hea
i

r

T

Use given.

_,
I

Use method of
differences.

All terms cancel
except first and last.

B
R Vi ==

12 (n+1)°

L

: : 2r+1 I
So adding 2r+ 12 1= (n+1)°

F=1

n+1P2-1 e
o W-—]:I‘? Slrnp]lf}".

n:+ 2n
(n+ 17

nin + 2)
(n+ 1)
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