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Exercise A, Question 1

Question:

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

n
b Hence show that Z I=

Solution:

a J(r+1)=r(r=1) -

[

- (2r)

i e

]
=)

= LHS

r=1

P+r=r+ry

-

n
2

(n + 1) using the method of differences.

Consider RHS.

r=n  Lnn+1)

—é{n - D —2)

n

] =

Hence Z r=snn+1)

r=1]
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Expand and simplify.

Use above.

Use method of
differences.

When you add,
all terms cancel

except zn(n + 1).
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Exercise A, Question 2

Question:

Given 1

1 1

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

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

Solution:

1
z rir+ 1)r+ 2)

r=1

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

n

1
M) T
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1 _ 1
2nm+1) 2n+ 1)(n+2)

1 1

4 2n+ n+2)

(n+ 1¥n + 2)—2
4(n + 1)n + 2)

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

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

1 . "
-in partial fractions.
74 7y In parti 1l fractions

a Express

b Hence find the sum of the series Z ]
r=l

rir+ 2)

using the method of differences.

Solution:
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Set —L__ identical to

rr + 2)

A B
F e,

1 _. A -
ar{r+2]| r+r+2
N A(r + 2) + Br
o r(r + 2)

1 = A(r+ 2) + Br

Putr = 0
1 = 24
_ 1
A = 3
1 _
iﬂ
Putr = 1
1 = ;3 +8B
e 1
B = -3
1 - 1 1
(r + 2) 2r 2(r+ 2)
1 - 1 _
b) Ty T~
: 1 _
r=1 IX1
i 1
=2 )
r=3 =
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Add the two fractions.

Use method
of differences.

e | —

All terms cancel except %
1 1
s+ m g
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Add

n

T Y %, N RO
— Ar+2) 2 4 2n+1) 2n+2)

2Qn+1Dn+2)+(n+1Dn+2)—-2(n+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 + 5)
4n + 1)yn + 2)
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Question:
’ | . . i,
a Exprws{i’. TPy in partial fractions.
"
% =] - 1 7‘1 £ * »
b Hence find the sum of the series ,Z]: FF T D using the method of differences.
Solution:
Set ——L—_identical
1 A ., B (r+2)(r+3)
(r+ 2)r+3) r+2 r+3 A B
R
A(r+ 3) + Bir + 2) i
: 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.
! 1 - i 1
St r+ 2)(r+ 3) r+2 r+3

[
oy

Use the method of
differences.

| _
L ;(r‘+2)(r+3) . Z( 2) “~ (r+3)

-
+

=l 3" Ay

) - All cancel except
r=2 ,}y ]'{ first and last.
r=3 P = g

N 1
r=n +2 n+3

N R PP
Addz(r+2){r+3) 3 n+3

r=1
n+3-—-3
3(n + 3)

- n
3+ 3)
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Exercise A, Question 5

Question:

a Express—>/ + 4

TE D +2) in partial fractions.

5r+ 4 __n*+11n
r+1)r+2) 2n+1)n+2)

i
.
b Hence or otherwise, show that L
r=1

Solution:

]|
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Exercise A, Question 6

Question:

Given that

r o
r+ 1) 1 (r+ 1)
- r
hnd;{H 1)!

Solution:

Use given.

Use method of
differences.

Add B = - e

] (25 W 8 (n+ 1)
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All cancel except
first and last term.
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Question:

2r+1

Given that

. = and
— ZE 2+ 17

Solution:

2r+1 _ 1 _ 1 S
; R + 1) ; 2 ; T+ 12 Use given.
e : ZX Use method of
1 z T
differences.
All terms cancel
r=3 /3!; T ié except first and last.
_ 1
e 1° (n+ 1)2
; : 2r+ 1 1
5} 'I T R b — ]_ —
0 adding 2o B v 17 PrEr e
o om+1)-1 T
o {H+—]:I3 Slnipllf}’.
_ n+2n
(n+ 17
_ nn+2)
(n+ 1)
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