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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 I=

r=1

n
2

Solution:

(n + 1) using the method of differences.
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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
Add Z r(ir + 1)(r + 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
rir+ 2

a Express 7 in partial fractions.

i

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

rir+ 2)

using the method of differences.

Solution:
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1 . :
. l A, B, SEtr[r+ 5 identical to
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 = 2A
_ 1
A = 3
1
iﬂ
Putr = 1
1 = ;3 +8B
2 1
B = =
1 _ 1 1
nr+ 2) 2r  2(r + 2)
1 = 1 1 Use method
b = 1) —
=1 1+ 2) ; 2r ; 2(r + 2) of differences.
= s _ 1
=1 2X1 2% 3 —
r=2 1 B 1~ All terms cancel except 3, 7
2x2 % e
1 2(n+ 1) 2(n + 2)
r=3 — 55
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Add

n
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Exercise A, Question 4

Question:
. 1 . . "
a Exprws{i’. TPy in partial fractions.
"
b Hence find the sum of the series ,Z]: FF DT
Solution:
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(r+2)(r+3)

A B

using the method of differences.

r+2+r+3

A(r+ 3) + Bir + 2)

Set 1 identical

THr+ 2)(r+3)
A B

(r+2)r+ 3
A(r+ 3) + B(r + 2)

B=-1

Add the two fractions.

—_—

Compare numerators as
they are equivalent.
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Solve for A and B.

Use the method of
differences.

All cancel except
first and last.
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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 » - =
;4'!“+ IWr+2) 2(n+ 1Liin+2)

Solution:

]|
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Question:

1 2 —I_E_— —
GIven ti-Mtt_r+ I (r+ 1)

" ;
hnd; (r+ 1)!

Solution:

Z (H": )! = Z % - Z (f‘: i Use given.

ey 2GR g < Use method of
1! L differences.
r=2 lk' - BV'
I
— ]IL/ _ 1 . All cancel except
1! (n+ 1)! first and last term.
+s ] ‘
LA .
Add detifr 111 : (n+1)!
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Question:

2r+1 _

Given that

. = and
— ZE 2+ 17

Solution:

Z Al = Z l‘! - ; (f+] 172 Use given.

r=1

Use method of
differences.

All terms cancel
except first and last.
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