Sequences and Series

The first three of four integers are in an A.P. and the last three are in G.P. Find these four numbers,
given that the sum of the first and the last integers is 37 and the sum of the two integers in the
middle is 36.

The 3rd, 6th and 12th terms of an A.P, are successive terms of a G.P. Show that 4th, 8th and 16th terms of

the A.P. are also successive terms of a G.P.

Show that the sum of the odd numbers from 1 to (2n - 1) inclusive is n?. Show that the sum of
positive odd numbers smaller than 1002 that cannot be divided by 3 is 6 X 1672,

The sum, S, of the first n terms of the sequence u;,u,, us, ... is S, = n(3n — a), where ais a
constant.
(@) Find u, intermsof a and n.

(b) Find the recurrence relation of u, in the form of u,,; = f(u,) .

A sequence uj, Uy, us,... issuchthat uy =1 and u,;; =4u,+7 for n > 1. Write down the
first four terms of the sequence,

Show that an explicit formula for u, isgivenby u, =1+ 13—0 [4T71 — 1]

Given u, = e™ — 1. Prove that part of the sequence is a geometric progression. Hence find the

value of Y7, u,

(@) Show that for a fixed number x # 1, 3x? + 3x3 + ---+ 3x™ is a geometric series and find
itssumintermsof x and n.

(b) Theseries T,(x) = x + 4x? + 7x3 + -+ (3n — 2)x™ , for x # 1.
By considering T, (x) — xT,(x) and using the result from (a), show that

x+2x2-(Bn+1)x"t14+(3n—2)x"*2
(1-x)2

Tn(x) =

Hence, find the value of Y22, 2" (3r — 2) and deduce the value of Y}2,2"*2 (3r + 1)



(@) Use partial fractions to show that:

2 3 4 5 n n+1 . n(5n+7)
1x3x5 = 3x5X7 5x7x9  7x9x11 " = (2n-1)(2n+1)(2n+3) 6(2n+1)(2n+3)

(b) State whether the series }; r+

_ nver n — oo and if it does
=1 (2r—1)(2r+1)(2r+3) CONVErges as ’

find its sum to infinity.

Express GrooGrip B partial fractions.
n 1 P p—
Show that 2.r—, (3r-2)(3r+1) 3 [1 3n+1]'

. (0] 1
Hence, find Y721 ooy -

Express u, = in partial fractions.

(r+1)(r+3)

Using the result obtained,

. 2 _ 1 1 1 1
(1) showthat w.*=—-"m+ 24w o

. n _5 1 1 .

(ii) show that -, u, = TS T and determine the values of

[0/0) [oe] 1
Zr=1ur and Zrzl (ur+1 + ;)



