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1 2
3

2
3

2 2
3

3+ + + +( ) ( ) ( ) ...

(b) If for all integers n,

u n nn = + −3 1 2( ) ,
show that

u u n nn n+ − = −1
23 .

(c) Show that for n a natural number 
1

4 1
1
2

1
2 1

1
2 12n n n−

=
−

−
+

⎛
⎝
⎜

⎞
⎠
⎟

Let u
nn = −

1
4 12 .

Find un

n=

∞

∑
1

.

Find the least value of r such that

u u rn

n

r

n

n= =

∞

∑ ∑> ∈
1 1

99
100

, .N

SEQUENCES & SERIES (Q 4 & 5, PAPER 1)

1998

SOLUTION

S a
r

r∞ =
−

− < <
1

1 1, .......   6
4 (a)
a r

S

= =

=
−

= =∞

1
1

1
1 3

2
3

2
3

1
3

,

u n n

u n n n n
n

n

= + −

∴ = + + + − = + ++

3 1

3 1 1 1 3 1

2

1
2 2

( )

( )( ) ( )

4 (b)

u u

n n n n

n n n n
n n n

n n+ − =

= + + − + −

= + + − − −

= + −

1
2 2

2 2

3 2

3 1 3 1

3 1 3 1

( ) [ ( ) ]

( ) ( )
(( )n n

n n n n n
n n

2

3 2 3 2

2

2 1

2
3

− +

= + − + −

= −



4 (c)

1
2

1
2 1

1
2 1

1
2

1 2 1 1 2 1
2 1 2 1

1
2

n n

n n
n n

−
−

+
⎛
⎝
⎜

⎞
⎠
⎟

=
+ − −
− +

⎛

⎝
⎜

⎞

⎠
⎟

=

( ) ( )
( )( )

22 1 2 1
2 1 2 1

1
2

2
2 1 2 1

1
2 1

n n
n n

n n n

+ − +
− +

⎛

⎝
⎜

⎞

⎠
⎟

=
− +

⎛

⎝
⎜

⎞

⎠
⎟ = −

( )( )

( )( ) ( )(( )2 1
1

4 12

n

n

+

=
−

S
n n n

u

u

n
n n

=
−

=
−

−
+

⎛
⎝
⎜

⎞
⎠
⎟

= −
⎛

⎝
⎜

⎞

⎠
⎟

=

=

∞

=

∞

∑ ∑1
4 1

1
2

1
2 1

1
2 1

1
2

1
1

1
3

2
1 1

1

2
11
2

1
3

1
5

1
2

1
2 3

1
2 1

1
2

1
2 1

1
2 1

1

−
⎛

⎝
⎜

⎞

⎠
⎟

=
−

−
−

⎛

⎝
⎜

⎞

⎠
⎟

=
−

−
+

⎛

⎝

−

.

.

u
n n

u
n n

n

n ⎜⎜
⎞

⎠
⎟

∴ = −
+

⎛
⎝
⎜

⎞
⎠
⎟⇒ =∞S

n
Sn

1
2

1 1
2 1

1
2

u u

r

r

n
n

r

n
n= =

∞

∑ ∑>

⇒ −
+

⎛
⎝
⎜

⎞
⎠
⎟ > ×

⇒ −
+

>

1 1

99
100

1
2

1 1
2 1

99
100

1
2

1 1
2 1

99
1000

1 99
100

1
2 1

1
100

1
2 1

100 2 1 99 2

5

99
2

99
2

⇒ − >
+

⇒ >
+

⇒ < + ⇒ <
⇒ < ⇒ >

∴ ≥

r r
r r

r r
r 00 as r∈N.

Remember for whole positive numbers a, b: If a b a b≥ ⇒ ≤1 1



5 (a) Find the value of the term which is independent of x in the expansion of
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Only use x = 7 as x = 1 will give you the log of a negative number which is illegal.
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[This is true.]

x is a positive number.
( )1+ x n  is a positive number greater than 1.

∴ + −[( ) ]1 1x n  is a positive number.
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x is a negative number.
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[Because you have already proved that u un n+ ≥1 . ]


