When you add up terms of an arithmetic sequence you get

an arithmetic series. There is a formula for the sum of an
arithmetic series, the proof of which is not required in the

IB. See Fill-in proof 4 ‘Arithmetic series and the story of Gauss’
on the CD-ROM if you are interested.

There are two different forms for the formula.
KEY POINT 7.4

If you know the first and last terms:
n
Sn = E(ul + un)

If you know the first term and the common difference:

8 = (Zul (n—l)d)

Worked example 7.9

Find the sum of the first 30 terms of an arithmetic progression with first term 8 and common
difference 0.5.
. . ° 30
We have all the information we ® G = ?(2x8+(50 -1) X 05)=4575 |
need to use the second formula ;
. VW i P AP A
- J

Sometimes you have to interpret the question carefully to be
sure that it is about an arithmetic sequence.

Worked example 7.10

Find the sum of all the multiples of 3 between 100 and 1000.

Write out the first few terms to see *® Sum =102+ 105+ 108 + ...+ 999
what is happening This is an arithmetic series with u;=102 and d=3

To use either sum formula, we .0. 999 =102+ 3(h —1)
also need to know how many 897 =3(n-1)

terms are in this sequence o n=300 J
We do this by setting u, = 999 !

300
Use the first sum formula*" Sa0 = == (102:+999) = 165 150

oala, ,t./""r —ta an A Al TR,

- /
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You must be able to work backwards too; given information
which includes the sum of the series, you may be asked to
find out how many terms are in the series. Remember that
the number of terms can only be a positive integer.

; V Worked example 7.11

N

An arithmetic sequence has first term 5 and common difference 10.
@ 7 If the sum of all the terms is 720, how many terms are in the sequence?
1
\ We need to find n and it is the ,o. 720 = %(2><5+(n —-1)x10)
) only unknown in the second p
i sum formula =§(10+10n—10)
. ;
=bn? )
Solve this equation *® n? =144 {
A n=%12 ,
(0.} But n must be a positive integer, so n=12
h RPN NPT S TS
=\ /
@
~ . R
i 1. Find the sum of the following arithmetic sequences:

(a) (i) 12,33,54, ... (17 terms)

g 2 ¢ (i) ~100, -85, —70, ... (23 terms)

! () (i) 3,15, ...,459
(X (i) 2,11, ...,650
(c) (1) 28,23,...,-52

(ii) 100,97, ...,40

o (d) () 15 15.5, ..., 29.5
1
: —,=,..,15
o (if) 12°6°

2. An arithmetic sequence has first term 4 and common
difference 8.

How many terms are required to get a sum of:
(a) (i) 676 (ii) 4096 (iii) 11236
(b) x%,x>0

The second term of an arithmetic sequence is 7. The
sum of the first four terms of the sequence is 12. Find
the first term, a, and the common difference, d, of the
sequence. [5 marks]
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a Consider the arithmetic series 2 +5+ 8 + ...;

-

(a) Find an expression for S,, the sum of the first n terms.

(b) Find the value of n for which S, = 1365. [5 marks] \ =
Find the sum of the positive terms of the arithmetic

=

sequence 85,78, 71, ... [6 marks] - t

a The second term of an arithmetic sequence is 6. The sum
of the first four terms of the arithmetic sequence is 8. Find
the first term, a, and the common difference, d, of the
sequence. [6 marks]

Consider the arithmetic series -6 + 1+ 8 + 15 +...

N ¥/

Find the least number of terms so that the sum of the
series is greater than 10000. [6 marks]

a The sum of the first n terms of an arithmetic sequence is
S, = 3n?—2n. Find the nth term u,, [6 marks]

a A circular disc is cut into twelve sectors whose angles are

in an arithmetic sequence. L)
The angle of the largest sector is twice the angle of the smallest \0
sector. Find the size of the angle of the smallest sector.  [6 marks]

The ratio of the fifth term to the twelfth term of a sequence h =
in an arithmetic progression is TS
If each term of this sequence is positive, and the product i
of the first term and the third term is 32, find the sum of
the first 100 terms of this sequence. [7 marks]

What is the sum of all three-digit numbers which are )
multiples of 14 but not 21? [8 marks] %

q

Geometric sequences have a constant ratio, called the common
ratio, r, between terms:

Upe = rx U,
So examples of geometric sequences might be: ‘P
1,2,4,8,16, ... (r=2)
1
100, 50, 25, 12.5, 6.25, ... (r—E) y

1,-3,9,-27,81, ... (r=-3)

As with arithmetic sequences, we also need to know the
first term to fully define a geometric sequence. Again this !
is normally given the symbol u;. :

s |
To get immediately to the deductive rule, we can see that to get 45
1

to the nth term you start at the first term and multiply by the
common ratio n — 1 times.
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KEY POINT 7.5
|

_J‘ Worked example 7.12

r

’ The seventh term of a geometric sequence is 13. The ninth term is 52.
e Z What values could the common ratio take?
1 =TS
\ Write an expression /
p ‘
) for the seventh ’
I term in terms of v, and r {
- -
A But u, = 13<° 5= ©) Y
A Repeat the same process for <* 52 = yr® 2) J
the ninth term W
1 & |
h Solve the two equations «* (2)+ (M Notice that the question asked for 1
e M simultaneously. Divide to 4 =2 values rather than value. This is a big .
) eliminate v, e r=+2 | hintthat there is more than one solution.
: emd L T Y PV =y
L \_ V.

g 2 t‘,- When questions on geometric sequences ask what term satisfies a particular condition, you will usually
F use logarithms to solve an equation. Be careful when dealing with logarithms and inequalities; if you
( X divide by the logarithm of a number less than 1 then you must flip the inequality.

Worked example 7.13

. 1 . .
o A geometric sequence has first term 10 and common ratio 3 What is the first term that is less
than 10-?

n—1
1
Express the condition * 10 % (5] <107
as an inequality
1 n—1 !
= (—) <107 {
2 i

The unknown is in the power so** .
we solve it using logarithms . [Og(%)m ot 1
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continued . ..

1
Use the logarithm law & (H—1)|0@(gj<log107
log, x? = plog, x

7 i

M F,_J (n—1)> 122107
log| = |<O so reverse the 1 1
L3 } |og(5J i
inequality when dividing
= n>15.7 (35F) r

But nis a whole number so the first term satisfying the |

condition is 16

W e VN Ve

\ /

A particular problem is when the common ratio is negative, as
we cannot take the log of a negative number. However, we can Tnequalities are

get around this problem using the fact that a negative number <l covered in Prior <1
raised to an even power is always positive.

learning Section L.

Worked example 7.14

A geometric sequence has first term 2 and common ratio —3. What term has the value —4374?
n—1 '
Write the information given —4374 = 2%(-3) 4
as an equation .
& 13122 =2 X (-3)" Y
Multiply both sides by -3 to make * %) }
the left hand side positive {
Since the LHS is positive the RHS * Since both sides must be positive: J
must also be positive, so n must 12122 =2x (3)"
be even and we can replace b
(=3)" with (3)" ]
R 6561 =3 {
Solve the equation using © l0g G561 = n log® f‘
logarithms .
_10g6561 _
log3 4
S o o PPN W Y i
\_ W
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In Worked example 7.14, you might have tried taking logarithms at the first line.
Although this would have meant logs of negative numbers, using the rules of logs leads
to the correct answer. This suggests that there may be some interpretation of logs of
negative numbers, and when we meet complex numbers there will indeed be an
interpretation. So does the logarithm of a negative number ‘exist’? To some extent in
mathematics if a concept is useful, that is enough to justify its introduction.

A/
B
1 1. Find an expression for the nth term of these geometric
\ sequences:
) @) () 6, 12,24, ... (i) 12,18,27, ...
|
(b) (i) 20,5,1.25,... (i) 1,—,—,
(o) (i) 1,-2,4,... (ii) 5,-5,5, ...
A (d) () a,ax,ax?, ... (i) 3,6x,12x2%,...
2. How many terms are there in the following geometric
A sequences?
\ﬂ (a) (i) 6,12,24,...,24576  (ii) 20,50, ...,4882.8125
\ M (b) (i) L,-3,...,—19683 (i) 2,-4,8,...,-1024
/ L1 1 . 4 128
{ o) (i) ==, — i) 3,2,—,...,—
© @ 2 4 1024 (i) 3 729
=y 3. How many terms are needed in the following geometric
L sequences to get within 10~ of zero?
1
(@) () 5L R (ii) 0.6,0.3,0.15, ...
gz (b) (i) 4,-2,1,... (ii) -125,25,-5, ...
| The second term of a geometric sequence is 6 and the fifth
( x term is 162. Find the tenth term. [5 marks]
The third term of a geometric sequence is 112 and the
sixth term is 7168.
+0a Which term takes the value 1835008? [5 marks]
2 2 4 2"
a Which is the first term of the sequence FIEY TR that is
y less than 10762 [6 marks]
The difference between the fourth and the third term of
a geometric sequence is - times the first term. Find all
possible values of the common ratio. [6 marks]
The third term of a geometric progression is 12 and
the fifth term is 48. Find the two possible values of the
eighth term. [6 marks]
The first three terms of a geometric sequence are a, a + 14
and 9a. Find all possible values of a. [6 marks]
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The three terms g, 1, b are in arithmetic progression.

The three terms 1, g, b are in geometric progression.
Find the value of a and b given that a # b.

[7 marks]

The sum of the first n terms of an arithmetic sequence
{u,} is given by the formula S, = 4n? - 2n. Three terms
of this sequence, u,, u,, and u,, are consecutive terms

in a geometric sequence. Find m.

As with arithmetic series there is a complicated formula for the
sum of geometric sequences. See Fill-in proof 5 ‘Self-similarity
and geometric series, on the CD-ROM for the derivation.

KEY POINT 7.6
5, = u, (l—r”)
1-r
or equivalently
S = ul(r” 1)
r—1

(r#1)

(r#1)

[7 marks]

We generally use the first of these formulae when the common
ratio is less than one and the second when the common ratio is
greater than one. This avoids working with negative numbers.

Worked example 7.15

Find the exact value of the sum of the first 6 terms of the geometric sequence with first term 8

1
and common ratio —.

. ()
r < 1, so use the first sum formula®
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to exceed 100007

. State the values of u, and r*® =9
1 . r=2
\ 3(2n -1 )
()
) r>1, so use the second sum ¢ S, = . >10 000 ¢
\ formula and express the )
) condition as an inequality
A The unknown n is in the power, & 3(2"—1)>10 000
so use logarithms to solve the I~
A inequality 2" > .
a '|OOO5
3 & log2" >log
( 10003 ‘
& nlog?2 > log :
L:
10003 }
= n>log +log2 .
; : |
: :
2 n>17 (35F)
But n must |76 awhole Humbcr 50 12 terms are Heeded <
W i o i, e s L P

al

We may be given information about the sum and have to
deduce other information.

Worked example 7.16

How many terms are needed for the sum of the geometric series 3+ 6+ 12 +24 + ...

PPy

v

Geometric series get

very large very quickly.
A mathematical legend
involving the supposed

.+au

o

inventor of chess, Sissa lbn

Dahir, illustrates how poo

r our

intuition is with large numbers.

It is explored on
Supplementary sheet 6
‘The chess legend and
extreme numbers’.

(O)
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. Find the sums of the following geometric series. (There may

be more than one possible answer!)

(a) (i) 7,35,175, ... (10 terms)

(ii) 1152, 576,288, ... (12 terms)
(b) (i) 16,24, 36, ..., 182.25

(i) 1, 1.1,1.21, ..., 1.771651

(c) (i) First term 8, common ratio -3, last term 52488
(ii) First term -6, common ratio -3, last term 13 122
(d) (i) Third term 24, fifth term 6, 12 terms
(ii) Ninth term 50, thirteenth term 0.08, last term 0.0032
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2. Find the possible values of the common ratio if the:
(a) (i) firsttermis 11 and the sum of the first 12 terms is 2 922920

L

———
=
=

-

(ii) first term is 1 and the sum of the first 6 terms is 1.249 94 \ =
(b) (i) first term 12 and the sum of the first 6 terms is =79 980 ~
(ii) first term is 10 and the sum of the first 4 terms is 1. - .

The nth term, u,, of a geometric sequence is given by
u,=3x5" nel.

N ¥/

(a) Find the common ratio, r.
(b) Hence or otherwise, find S,, the sum of the first n terms
of this sequence. [5 marks]

The sum of the first three terms of a geometric sequence is
3 5
232 and the sum of the first four terms is 40§ . Find the —

first term and the common ratio. [6 marks]

(a) A geometric sequence has first term 1 and common W
ratio x. Express the sum of the first four terms as a \0
polynomial in x.

(b) Factorise x® — 1 into a linear factor and a polynomial of
order 5. [6 marks] h =

P
’* Many other sequences

If we keep adding together terms of any arithmetic sequence the and series show

answer grows (or decreases) without limit. The series is divergent. inferesting longterm ' %
Sometimes this happens with geometric series too, but there are behaviour. For
cases where the sum gets closer and closer to a finite number. example if the series
The series is convergent. 4 4 4 4 {)
1 3 5 7 l

Not all geometric series converge. To decide which ones do,

o continues for ever, the
we need to use the formula for a geometric series from 1

result is 7. Series like

Key point 7.6. these are investigated in :
u (1—1") Supplementary sheet 5
S, = B ‘Long-term behaviour of
’ sequences and series’ on
and look at the r"term. We are interested in what happens to the CD-ROM. y

this as n gets very large.

When you raise most numbers to a large power the result gets

bigger and bigger, except when r is a number between -1 f
and 1. In this case, r" gets smaller as n increases — in fact it r
tends to 0. |
~—
1
© Cambridge University Press 2012 7 Sequences and series
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The condit

We can summarise:

KEY POINT 7.7

As n increases the sum of a geometric series converges to:

\mpoﬂdnt as the
formu\O

S. =

|<1
-r

This is called the sum to infinity of the series.

When r =1 the geometric sequence definitely diverges. When r=-1 it is uncertain

u
whether the sequence converges or not. It might converge to O, to u, or to 51 depending

upon how the terms are grouped. This is an example of a situation where mathematics is

open to interpretation.

P

(R a*

Worked example 7.17

6
The sum to infinity of a geometric series is 5. The second term is e Find the

common ratio.

equations in terms of u; and r

simultaneously

the series converges

Express the information given as *

Solve the equations **

Watch out for a trick! Check that®

5. = _5 0
=[
6]
u, :Uwrz_g (2)
From (2) Ui =——

br

Substituting into (1)

5r(1-r)
& —6=25(r-r?)
& 0=25r2 —25r—6 =(5r—6)(5r+1)

6 1
Therefore r=— or r=——
5 5

But since the sum to infinity exists, |r‘ <1s0
1

FE—=

5

208, Topic 1: Algebra
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Remember that some questions may focus on the condition for T

the sequence to converge as well as the value that it converges to.

=

Worked example 7.18
The geometric series (2 —x)+(2—x)’ +(2—x)’ +... converges. What values can x take? / i:‘:
.’ 4 f'h:

Identify re r=(2-x)

Use the fact that the series® Since the series converges |2 — x|<1
converges i

o° —1<2-x<1

&S -5<—x<-1
Therefore 1<x <3

IV i RPN P Ve

_ - "

@ v
1. Find the value of these infinite geometric series, or state that

they are divergent. r‘h =
1
(@) () 9+3+1+§+“'

Solve the inequality

. 1 :

(ii) 56+8+1;+... -
(b) (i) 0.3+0.03+0.003+...

(i) 0.78+0.0078+0.000078 +... f‘%
(c) () 0.01+0.02+0.04+... -

. 19 19 19

(i) ——+—+—+...

10000 1000 100 ;(
(d) () 10-2+04—... '
8

(i) 6-4+——...
(e) () 10—40+160—... | P

(i) 4.2—3.36+2.688—...

2. Find the values of x which allow these geometric series to

converge. y

(a) i) 9+9x+9x2+...
(i) —2—-2x—2x%—...

(b) i) 14+3x+9x%+...
(i) 1+10x+100x> +...

(c) (i) —2-10x—50x—... :L”
(i) 8+24x+72x>+...
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(d) i) 40+10x+2.5x%*+...
(i) 144+12x+x2+...
(e) (i) 243—81x+27x%>—...
5 25
() 1-—x+—x2 -
4 16

® () 3-2+2-

x x?
(i) 18—

9 1
Z+—-
X X
(g) (i) 5+5(3-2x)+5(3-2x) +
7+7(22—X)+7(2_x)2

(h) (1) (3——\ ( )

1+ 1+x
(ii) 1+—x+( )
X X

(i) (1) 7+7x*+7x*+...
(ii) 12—48x>+192x6 —

Find the sum to infinity of the geometric sequence
-18,12,-8, ... [4 marks]

+...

2

B The first and fourth terms of a geometric series are 18 and —2
respectively. Find:

(a) the sum of the first n terms of the series
(b) the sum to infinity of the series. [5 marks]

A geometric sequence has all positive terms. The sum of the first
two terms is 15 and the sum to infinity is 27. Find the value of

(a) the common ratio
(b) the first term. [5 marks]

a The sum to infinity of a geometric sequence is 32. The sum of
the first four terms is 30 and all the terms are positive.

Find the difference between the sum to infinity and the sum of
the first eight terms. [5 marks]

Consider the infinite geometric series:

(Zx\ (2x\
GG T

(a) For what values of x does the series converge?
(b) Find the sum of the series if x = 1.2. [6 marks]
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The sum of an infinite geometric sequence is 13.5, and the
sum of the first three terms is 13. Find the first term. [6 marks]

-

- . \ =
g An infinite geometric series is given by 22(4 —3x).
k=1
(a) Find the values of x for which the series has a finite sum. T"‘
-

(b) When x = 1.2, find the minimum number of terms needed
to give a sum which is greater than 1.328. [7 marks]

N ¥/

The common ratio of the terms in a geometric series is 2x.

(a) State the set of values of x for which the sum to infinity of
the series exists.

(b) If the first term of the series is 35, find the value of x for

which the sum to infinity is 40. [6 marks]
f(x)=1+2x+4x2+8x>... is an infinitely long expression. ——
Evaluate:

(a) f(%) (b) f(%) [6 marks]

47

Be very careful when dealing with sequences and series questions.

It is vital that you . -
o identify whether it is a geometric or an arithmetic sequence
o identify whether it is asking for a term in the sequence or the '

sum of terms in the sequence %
o interpret the information given in the question into equations.
One frequently examined topic is compound interest. This is about {) '

savings or loans, where the interest added is a percentage of the
current amount. As long as no other money is added or removed,
the value of the investment will follow a geometric sequence.

If the compound interest rate is p% then this is equivalent to a ‘P
ratio of r = 1+—£- |
100 y

Philippa invests £1000 at 3% compound interest for 6 years. ! 7/
|

(a) How much interest does she get paid in the 6th year?
I

(b) How much does she get back after 6 years? [6 marks] : 4
1
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Terms and conditions of use for the CD-ROM

This is a legal agreement between “You’ (which means the individual customer or the Educational Institution and its
authorised users) and Cambridge University Press (‘the Licensor’) for Mathematics Higher Level for the IB Diploma
CD-ROM. By placing this CD in the CD-ROM drive of your computer, You agree to the terms of this licence.

1 Limited licence

a You are purchasing only the right to use the CD-ROM and are acquiring no rights, express or implied, to it,
other than those rights granted in this limited licence for not-for-profit educational use only.

b The Licensor grants You the licence to use one copy of this CD-ROM.

¢ You shall not: (i) copy or authorise copying of the CD-ROM, (ii) translate the CD-ROM, (iii) reverse-engineer,
alter, adapt, disassemble or decompile the CD-ROM, (iv) transfer, sell, lease, lend, profit from, assign or
otherwise convey all or any portion of the CD-ROM or (v) operate the CD-ROM from a mainframe system,
except as provided in these terms and conditions.

d Permission is explicitly granted for use of the CD-ROM on a data projector, interactive whiteboard or other
public display in the context of classroom teaching at a purchasing institution.

e If You are an Educational Institution, once a teacher ceases to be a member of the Educational Institution,
all copies of the material on the CD-ROM stored on his/her personal computer must be destroyed and the
CD-ROM returned to the Educational Institution.

f You are permitted to print reasonable copies of the printable resources on the CD-ROM. These must be used
solely for use within the context of classroom teaching at a purchasing institution.

2 Copyright
a All original content is provided as part of the CD-ROM (including text, images and ancillary material) and
is the copyright of the Licensor or has been licensed to the Licensor for use in the CD-ROM, protected by
copyright and all other applicable intellectual-property laws and international treaties.
b You may not copy the CD-ROM except for making one copy of the CD-ROM solely for backup or archival
purposes. You may not alter, remove or destroy any copyright notice or other material placed on or with this
CD-ROM.

3 Liability and Indemnification

a The CD-ROM is supplied ‘as is’ with no express guarantee as to its suitability. To the extent permitted by
applicable law, the Licensor is not liable for costs of procurement of substitute products, damages or losses of
any kind whatsoever resulting from the use of this product, or errors or faults in the CD-ROM, and in every
case the Licensor’s liability shall be limited to the suggested list price or the amount actually paid by You for
the product, whichever is lower.

b You accept that the Licensor is not responsible for the availability of any links within or outside the CD-ROM
and that the Licensor is not responsible or liable for any content available from sources outside the CD-ROM
to which such links are made.

¢ Where, through use of the original material, You infringe the copyright of the Licensor, You undertake to
indemnify and keep indemnified the Licensor from and against any loss, cost, damage or expense (including
without limitation damages paid to a third party and any reasonable legal costs) incurred by the Licensor as a
result of such infringement.

4 Termination
Without prejudice to any other rights, the Licensor may terminate this licence if You fail to comply with the
terms and conditions of the licence. In such an event, You must destroy all copies of the CD-ROM.

5 Governing law
This agreement is governed by the laws of England, without regard to its ‘conflict of laws” provision, and each
party irrevocably submits to the exclusive jurisdiction of the English courts. The parties disclaim the application
of the United Nations Convention on the International Sale of Goods.
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() () uyp=u,+n+Lu =1

(i) Uiz = 2(tyy +1,),
u=lu,=2
4. (a) (i) u,=2n
(i) u,=2n-1
(b) (i) u,=2" (i) wu,=5"

(@ @) u,=n> (i) u,=n’

(d @) u,=—-

5. (@) u,=4,u;=8,u,=16
(b) () wu,=2""

Exercise 7B

1. (a) (i) 27 (i1) 39
. .., 065
(b) (i) 120 (ii) Ty
(c) (1) 14b (i) 19p

2. (a) (1) ir (ii) in
oo 2
(ii) 20‘,37

(ii) irb

b () Y+
2 27
(o) () i7m

Exercise 7C

1. (@) () u,=9+3(n-1)
(ii) u, =57+0.2(n-1)
(b) (i) u,=12—(n-1)

(i) u, =18—%(n—1)
(© () u,=1+3(n-1)
(ii) u, =9+10(n-1)
(d) () u,=4-4(n-1)
(ii) u,=27-7(n-1)
(e) () u,=-17+11{n-1)
(ii) u, =—32+10(n—1)
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2. (a) (1) 33 (i) 29

(b) (1) 100 (i) 226
3. (@) a,=5+8n-1 (b) 50
4. 121
5. 25
6. 17
7. a=2,b=-3
8. (b) 456 pages

Exercise 7D

1. (@) () 3060 (i) 1495
(b) (i) 9009 (i) 23798
(c) (i) —204 (i) 1470
@ () 667.5 (i) 14.25

2. (@ (i) 13 Gi) 32 (i) 53
X
(b) 5
3. a=15d=-8
. () Sn=§(3n+1) (b) 30

. 559
. a=14,d=-8

4

5

6

7. 55
8. u,=6n-5
9

. 8=20°

10. 10300
11. 23926

Exercise 7E

1. (a) (i) u,=6x2""

(i) u, =12x (ijn_
2

) B l n-1
b) (i) un_20x(4)

1 n-1
(i) " = (5)

© @) u,=(-2)"
(i) u, =5%(-1)""
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(d) () u,=ax" © () <t (i) |x]<~
(i) u, =3%(2x)"" > 3
- 2. (a) (1) 13 (ii) 7 (d) (1) |x|<4 (11) |x|<12
(b) (i) 10 (i) 10 . . 4
v () (i) 10 (i) 8 (e () |x|<3 (i) |x|<g
'.l'
/. 3. () () 15 (i) 31 . .. 1
P ® ()3 @) 17 ® & l>2 W W3
/ 4. 39366 (9 () 1<x<2 (i) 0O<x<4
) 5. 10 L1 , 1
:z 6 16 (h) (1) 2<x<1 (i) x< 3
. 7. 250r-1.82 W @) |x|<1 (ii) |x|<3i
y 8. +384 \z
: 54
9. a=7o0r—-3.52 3. _?
10. a=-2,b=4 Y
11. m=7 1_(?)
4. (a) 27 = f
Exercise 7F
! 1. (a) (i) 17089842 (ii) 2303.4375 M) S _2%
(b) (i) 514.75  (ii) 9.487171 “2
(©) (i) 39368 (i) 9840
(d) (i) 191.953125 or 63.984375 5. (@) - (b) 9
"h (ii) 24414062.5 or 16276 041.67 .
2. () (i) r=3 (ii) r=0.2 6 3
b) (i) r=-6 ii) r=-0.94
® 0 - ’ 7. (a) |x|<§ ®) 5
3. (a5 (b) sn=@ 8. 9
_;.; 4 a=57r=2 9. (a) 1<x<§ ) 7
. | 5. (a) 1+x+x2+x3 10. (a) x<0 (b) x=-3
\ (b) (x—l)(x5+x4+x3+x2+x+1) 11. (a) 3 (b) o
Exercise 7G Exercise 7H
27 . 196
L@ O = @ = 1. (a) £34.78
(b) () % (ii) % (b) £1194.05
(c) (i) Divergent 2. (2) $60500
\ (ii) Divergent (b) 22 years
u (d) @) ? (ii) % 3. (a) 5000x1.063"
- oy (b) $6786.35
(€) (@) Divergent (if) = () (i) 5000%1.063" >10000
2. (@) () |x<1 (i) |x|<1 (i) 12 years
®) () |x|<% (ii) |x|<% 4. (a) 10 (b) 23.7%
5. (a) $265.33

856 Answers
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