The 2nd, 3rd and 6th terms of an arithmetic sequence with common
difference d, d#0 form the first three terms of a geometric sequence, with
common ratio, r.

The 1st term of the arithmetic sequence is -2.

a) Find d.

The sum of the first n terms of the geometric sequence exceeds the sum of the
first n terms of the arithmetic sequence by at least 1000.

b) Find the least value of n for which this occurs.

a. first term is -2
U1 - _2
Uz == _2 + d
U; =-2+2d
Geometric
sequence is
U,, Uz, Ug
—24d, —2+2d, —2+5d
r= U,
-2+ 2d
r=—-
—-2+4+d
r= A
—2+5d
r=————
-2+ 2d
-2+ 2d _ —2+5d
—2+d —-2+2d
(=2+4+2d)(—2+2d) =(—2+5d)(—-2+4d)
Expand and
simplify
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4 —8d + 4d? =4 —12d + 5d°?

0=d?—4d
0=d(d-4)
d=0,d=4
We know that
d+0
d=4
Check by
subsituting back
into original
terms
U;=-2+8=6
Ug=—-2+20=18
2,6,18
Geometric
sequence with r
=3
b. sum of the first n
terms of the
geometric
sequence
_ Ul(Tn - 1)
"o —1
23" —=1)
Sng = T3 7
Sng =3"-1

sum of the first n
terms of the
arithmetic
sequence
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Sn

Sn, =

n
=2 QU + (= Da)

2(2(—2) +(n—1)x4)

a

n
Sng =5 (—4+4n—4)

n
Sne = 5 (=8 +4n)

Sp, = —4n + 2n®

S, = Sng > 1000

3" — 1 — (—4n + 2n?) > 1000

B MathRadMorml [d7c]fa+bi
Y1=3;(x)—}—(-4x+2x2)
4 64
5 219
6 680
7

2116
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The sum of the
first n terms of
the geometric
sequence exceeds
the sum of the
first n terms of
the arithmetic
sequence by at
least 1000.

Solve using
calculator



