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higher

H2 Mathematics Sequences: Arithmetic & Geometric Progression Summary n U C e U S

Complexity Simplified

Example:

a) 1, 142, 1+242, 1+32, ...
b6 2 -2 -6 .., =30

Each term in the above number pattern can be
written as:
u,=a+n-1d

where:
u, is the n™ termof an AP;
a is the value of the first term;

d is the common difference;
n 1s the term number.

Each term in the above number pattern can be
written as:

_ n—1
u, =ar

where:
u, is the #n™ termof an GP;
a is the value of the first term;

r is the common ratio;
n is the term number.

The sum of the first n terms of an AP is:
n n
S =—|2a+(n—-1)d | or § =—(a+l

where

a = first term

d = common difference
[ = last term

n = number of terms

The sum of the first n terms of an GP is:

all-r"
Snz—( ), r#l
1-r
_ _n
Sum to infinity of an GP is: S” _(1 r )S°°
a
S, =u, +u, tu,+..=——
1-r

*Provided that the GP is convergent, and very
importantly, —1<r <L

where

a = first term

¥ = common ratio

n = number of terms
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Example:

An AP is such that its first term has a value of 2 and a common difference of 2. Given that the last term
is 72, find the sum of all the terms in this series.

Solution:
w,=2+(1-1(2)=72 = 1=36

1.e. this series has a total of 36 terms.
Therefore,

36 36
536:3[2(2)+(36—1)(2)]:1332 or Su= (2+72)=1332

Example:
The sum to infinity of a geometric series is 3. When the terms of the geometric series are squared, a

new geometric series is obtained where sum to infinity is — .

Find the first term and the common ratio of the first series.
Solution:

2 3 . .
We have GP: a,ar,ar”,ar’,... with 1® term @ and common ratio r .

. 2 2.2 2.4 2.6 . . . .
Upon squaring: a’,a’r*,a’r*,a’r’,... which is also a GP with 1*' term ¢> and common ratio r

2
Given S, :£=3 (1) and =%—(2)
) = (1) gives e 3 3
1+r 2

(1) + (3) gives r—r:2:>l+r:2—2r
—r

1.e 3r:1:>r:1.
3

Hence, a = 3(1—%) =2
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Proving AP/GP
To prove that a number pattern is AP, show that: To prove that a number pattern is GP, show that:
u, —u, , = common difference = constant u,

= common ratio = constant

where u, =n" term

Example

2n—1

The n'™ term of a sequence is T =72 ,neZ". Show that the sequence is a geometric progression.

Solution:
T, =7(2)™"
]—vn_1 — 7(2)2(n—1)—l — 7(2)2n—3
T 2n—-1
no— 7(2)2 ;= 4 which is a constant.
I, 712™

Hence, the sequence is a G.P.

Sometimes, we are given an expression of S, in a question.

To find u, = general n" term fromS,, we take |4, = S, =S,

Example:
The sum of the first n terms of a series is given by S, =n"+3n. Show that the terms of the series are

in an arithmetic progression.

Solution:
To show that the series is an AP, we need to show u, —u, , = common difference = constant

Since we are not given the expression of u, , we can find it by applying:

un = Sn _Sn—l
u =n +3n—[(n—l)2 +3(n—1):|
u,= 2n+2

Now, consider u, —u, , =[2n+2] —[2(n ~1)+ 2] =2 = constant

Therefore, the series is an AP.
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Consecutive terms

If x,y,z are 3 consecutive terms in AP, then: If x,y,z are 3 consecutive terms in GP, then:
Y_2
y—x=z-y x y
ie2y=x+ .
Lesy=avz ey’ =axz
Example:

The 9", 1% and 3™ term of an AP with non zero common difference form 3 consecutive terms of a GP.
Find the common ratio of the GP.

Solution:

For the AP, T, =a+8d,T, = a,T, = a+2d . Since they are consecutive terms, we know
T

LT
I, T,

a’ =(a+8d)(a+2d)

a* =a* +10ad +16d*>

10ad +16d* =0
= d(5a+8d)=0

8 a -3 d 1
Since d #0,...a=——d . Hence r = d: g S :—Z.

5 at8d .84

5
Example:
Given that ! , L , ! are consecutive terms of an AP, prove that x, y, z are consecutive terms
y—x 2y y-z

of a GP.
Solution:
Since ! are in AP

y-x'2y’ y-z

(1] 1 1 2y—x-72
L2 — | = + =
2y) y—-x y-z (y-x((-2)
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=(-x)(y—2)=2y"—xy—)z

=y +xz—xy—yz=2y"—xy-yz

=y =xz
~Y_Z
X oy

Therefore, x, y, z are consecutive terms of a GP.

Application based AP/GP questions

Example:

A student puts $10 on 1 january 2009 into a bank account which pays compound interest at a rate of
2% per month on the last day of each month. She puts a further $10 into the account on the first day of
each subsequent month.

a) How much compound interest has her original $10 earned at the end of 2 years?
b) How much in total is in the account at the end of 2 years?
c¢) After how many complete months will the total in the account first exceed $2000?
[2008 A levels]

Solution:
a) We see that

Time: Jan Feb 1% Mar 1%
Amt at start: 10 1.02x10)+10 (1.02)’10+ (1.02)10+10

1.02(1.02x10+10)  1.02((1.02)’10+(1.02)10+10)

Amt at end: 1.02x10 ) 3 )
=(1.02)"10+(1.02)10  =(1.02)'10+(1.02)’ 10+(1.02)10

At the end of 2 years, there would have been 24 months, the total amount of money from the original
$10 = (1.02)" 10=16.084.

Hence, compound interest from original $10 is $16.084—3$10=%$6.084=%$6.08 (to 3 sig fig)

b) The total amount of money in the account at the end of the month follows the sum of a GP with first
term 1.02x10 and common ratio 1.02, hence total amount of money in account at the end of 2 years.

Prepared by Terence Chia Ching Hee Page 5



H2 Mathematics | Higher Nucleus

1.02x10((1.02)" ~1)
T 0)-1

- =310.302.

1.02x10((1.02)" ~1)

¢) We want S, >2000 =
1.02)-1

> 2000

=510((1.02)' ~1)>2000

=(1.02)" >%0+1

200
>—— £ =80.476

1lg1.02)
Thus, least value of n is 81. The account will first exceed $2000 after 81 months.
Example:

A ball is dropped from a height of /# metres. Each time it hits the ground after falling a distance of x
metres, it rebounds to a distance of rh metres where r is a positive fraction less than 1. Find the total
distance travelled by the ball.

Solution:

Total distance = h+2rh+ 21> h+--=h+2hr(1+r+r>

DA L B B
1-r 1-r

+)
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Pattern based AP/GP questions

Example:

The positive integers, starting at 1, are grouped into sets containing 1, 2, 4, 8, ... integers, as indicated
below, so that the number of integers in each set after the first is twice the number of integers in the
previous set.

{1}, {2,3}, {4,5,6,7} {8,9,10,11, 12,13, 14,15}, .....
Write down expressions, in terms of n, for
1) the number of integers in the nth set,

ii) the first integer in the nth set,
iii) the last integer in the nth set.

Solution:
We try to write out the number pattern based on what is required.

1) Number pattern for the number of integers in each set goes like this:

1,2,4,8, ... which is a G.P.

Therefore, we can apply formula for G.P.: u, =ar""' = number of integers in nth set = 1(2)"_1 .

i1) Number pattern for the first integer in each set goes like this:

1,2,4,8, ... whichis a G.P.

n—1

Therefore, we can apply formula for G.P.: u, =ar"™ = first integer in nth set =1(2)

iii) First integer in (n+1)th set = 1(2)('l+l)_1 =2".

Therefore, last integer in zth set
= first integer in (n + 1) thset —1

=2"—1
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Common mistakes & Learning points

e |u,=S§,—S, |can be applied to any series, regardless of it being any kind of progression.

un

n

does not represent anything. Do not confuse with which gives us the common ratio

u

n-1 n-1

if the terms follow a GP.

e u =5
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e Sequences Vs Series

3 4 5 6 A series is the addition of the terms in a sequence:
A sequence of numbers: —, —, —, —,...
4 6 8 10
4 6 n+2
ie. —+—+=+—+...+
Formula defining each term in the above sequence: 4 6 8 10 2(n+1)
u = r+2 reZ’ =u +u, +...+u,
2(r+1) _i _i 10
= S2(r+1
Note: r=l = 2(r+1)
3456 nit2 is a finite sequence Not
= DD =, . ote:
47678 107 2(n * 1) u, is the general term for the sequence
E’ ‘_L, § E . is an infinite sequence. r is the variable in the summation
4768 107 n is the largest term
2 types of sequences A. Number of terms

A. “Simple” sequence Total number of terms in Z u, 1s

r=m

e.g. u, =3r—1
First term = u, =3(1)—1=2

B. Sum of constant

ia =a(n—m+1), where a is a constant.

Second term = u, =3(2)—-1=5, etc... rem

C. Difference of Sums
B. Recurrence Relation n n m-1
e.g u.,,=6u —8u forreZ", given u =6, zur = Zur - Zur
u,=20. r:m 79 - 79 " 34
First term = u, =6 c-8 r;sur - ;“r B ;”r

Second term = u, =20
D. Distributive Property of Sums

Third Term = If a, b and c¢ are constants
Uy =y, =6u,, —8u, =06u, —8u, i(aur ib) = azn:ur ibil
=6(20)—8(6)=72, etc... r=m r=m r=m
E. Useful formulae
1 n(n +1)
Zr:1+2+...+n=—
Zr P n(n+1)6(2n+1)
r=1
rovided if required§| . 2(n+1)
P 4 Zr3:13+23+...+n3:—n (n4+ )
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Example:

By using the formula Zn:rz = %(n +1)(2n+1), express 2(21’ —1) in terms of n .
r=1

r=1
Solution:

n

S (@r-1f =3 @2 —4r+1)

r=1

=4Zn:r2 —4Zn:r+i1
r=1 r=1 r=1

:4-ﬁ(n+1)(2n+1)—4.”("+1)+n
6 2
2n
:?(n+1)(2n+1)—2n(n+1)+n
_2n

—?(n+1)(2n+1)—n(2n+1)

:§(2n+1)[2(n+1)—3] :§(2n+1)(2n—1)

=§(4n2—1)

Example:

The n'™ term of a series is 2" 2 +7n—5 , find the sum of the first N terms.

Solution:

N N N N
> (224 n-5) = 22" P 4T n- 305
n=1 n=l1 n=1

n=1

=(2‘1 +20 +...+2N‘2)+7(1+2+...+N)—(5+5+...+5)

1Y
—(27 -1
:2(—)+ﬂ(1+N) =l(2N —1)
2-1 2 2

2
+7—N(1+N)—5N:1(2N —1)+7L—3—N
2 2 2
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Limit of a Sequence Limit of a Series
For an infinite sequence, the sequence is For an infinite series, the series is convergent if:
convergent if:

limu, = constant =/ Z”r = kg(Zurj = constant
=1 r=l1

F—>0
i.e. the sequence is convergent if as
r—>o,u —1.

Example:
Determine if the following are convergent or divergent.
)1,2,3,4,...

i) 1,-L1,—L...

iii) 1,—,

1
g

N | =
O | =

Solution:

1) This sequence is an AP with first term 1 and common difference 1. Observe that the terms tends to
infinity, hence the sequence diverges.

i1) This sequence is a GP with first term 1 and common ratio —1.Observe that the terms do not go to a
constant value, hence the sequence diverges.

1i1) Observe that the terms tends to zero, hence the sequence converges.
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Common mistakes & Learning points

) Useful results
. constant . constant
1. Iim =0, lim =0,
N—>0 n N—>0 n !

2. lima" =0, if0<a<l,

n—o

3. lim =0, ifa>1.

n~)00a

DGR YA DG

79 79 79
For eg, Zr3 # [Zr} [Zrﬂ
r=7 r=7 r=7

° Generalising numbers

1. Even numbers: 2k, k €7,
2. Odd numbers: 2k—1 or 2k+1Lk €7,

3. Multiples of n: kn,k €. For eg, all multiples of 3 follow the same general term of 3k.
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Method of Differences

Method of differences occurs when similar terms in a series cancel each other. For eg,

S =1 = 1=[0) -]

+(1)* =2°

+2)* -3

+...

+(n-27° —(n-1>
+n-17°-n’]

3
=-n

For method of differences to work:

1 — there must be a difference of two (or more) similar terms, e.g. ( r+1)2 2, 1
r+1 r-1

2 — there must be a sigma notation, i.e. Z .

There a few scenarios to create the method of differences.

Example: Partial fractions

Express d in partial fractions. Hence, or otherwise, show that

(Zr —1)(2r + 1)(2r + 3)
3 d __ MntD) o hd find the infinite series — - +— 2 ...
oy (2r—1)(2r+1)(2r+3) 22n+1)(2n+3) 1-3-5 3.5.7
Solution:
Let r A B C

(2r—1)(2r+1)(2r +3) 2r—1 2541 2743

L,
T " EH
R

_ r B 1 1 B 3
C(2r=1)(2r+1)(2r +3)  16Q2r-1) " 82r+1) 16(2r+3)
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n

r

e (2r —1)(2r +1)(2r + 3)

=

1 N | 3
—\162r-1) 8@2r+1) 16(2r+3)

_L"( 1,2 3 j
165\ 2r—1 2r+1 2r+3

13 5

1 2 3
e
3 5 7

_LF 2.3
16

1 2 3
_+___
57 9
+...

1 2 3
+ + -
2n-3 2n-1 2n+1

1 2 3
+ + -
2n—-1 2n+1 2n+3

1(1 2 1 3 2 3
=—|-+=+—-— + -
1 3 3 2n+1 2n+1 2n+3

~ 1 3

16 _2n+1_2n+3)

1 (22n+D(2n+3)-(2n+3)-32n+1)
16 (2n+1)(2n+3) J
_ nn+1)

T 22n+1)(2n+3)

Do consider using the GC table function when listing out the terms for MOD as it shows us all the terms without
us having to substitute values in one by one.

HORHMAL FLOAT AUTO REAL RADIAN HP

HORMAL FLOAT AUTD REAL RADIAM HP n
FRESS + FOR &Th1
Flotl PFlotz Flot2 Y1 Y 2 Yz
1 £ 2
l\\’lﬂm 1 3 5
2 i Z i}
INY 2B o7 3 3 3
-3 i £ i §
INY3B s E 3 3
| 2- -
INYa=1 % z i%
BNYs5=
“Ye=
MY 7= =1
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1 2 3
+ + -
1-3-5 3.5-7 5-7-9

=1
"lgiz 2r— 2r+1)(2r+3)

 lim nn+1)
>0 22n+1)(2n+3)
I’l2 +n . T .
=lim———— < Upon getting — :divide the expression throughout
oo 8n” +16n+6 0
1+ / 1 by n* (highest power in this expression) because it
= lgIl 16 is easier to take limits as n — oo when n is in the
8+ / / denominator.

Example: Trigonometry
sin2(k +1) 8 —sin 2k6

sin @

Given 0< 9<§ , prove that = 2cos(2k +1)¢9 ,forall keZ.

N
Find Zcos(2r+1)6?, in terms of N and 6. [2010 TJIC J2 CT]

r=0

Solution:
sin 2(k + 1) 0 —sin2k6
LHS = :
sin @
2(k+1)0+2k0 2(k+1)0—-2k6
2cos { ( )2 } sin [ ( )2 }
= - (by factor formula)
sin &

B 2005(2k+1)6’ sin @

. =2cos(2k+1)60 = RHS
sin @

N N
Zolcos(2r+1)¢9: - rzz(;‘[sm2(r+1)6’—sm2r0]
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[sin 260 —sin 0

2sin
+sin 40 —sin 26

+sin 66 —sin 46
+en
+sin2(N +1)@ —sin2N0]
3 sin2(N+1)t9—sinO B sin2(N+1)t9
2sin 6 2siné

Example: Using In

N-2
Simplify S, = 2{7 4 ln[ Tt 2)}

r=3 r

Solution:

S, =§{7+1n[r:2ﬂ=Iij‘7+IjZ;[ln(r+2)—lnr:|.

r=3

N2
Now »'7=7(N-2-3+1)=7(N-4).
r=3

S, :7(N—4)+1§[ln(r+2)—lnr]

=7(N-4)+[In5-In3

Note that the
+In6—-1In4 . .

cancellation skips one
+In7—-In5 o

step in this example.
+In8—-In6
+...

+In(N —1)—In(N -3)
+In(N)-In(N-2)]

=7(N—4)+1n(N—1)+ln(N)—1n3—ln4=7(N—4)+1n(%2_1))
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Example: Surds

1 .
Express ————— in the form a./ r + b,/ r+2 where a and b are constants.

Jredrez

1 1 1 1 1
Hence, show ﬁ+ﬁ+\ﬁ+ﬁ+ﬁ+\ﬁ \/2n+1+\/2n+3 2[\%2n+3—1]

Solution:

RN ﬁ‘f jj ﬁ"f

1 1 1 1
Hence, ﬁ+ﬁ+ﬁ+\/§+ﬁ+ﬁ+..'+\/2n+1+\/2n+3

1

Zn(;\/Zr+l+\/2r+3 szrw *IZH@

—[B-

53
75

+...

+x/2n+3—\/2n+1:|:%(\/2n+3 —1).
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Example: Substitution and balancing limits

n—l1

Given that » k!(k* +1)=(n+D!n, find Y (k+1)!(k’+2k+2). [3][2017 DHS Prelims]

k=1 k=1

Solution:

To use the given result, we need to try and create the general term in the given result.

Hence we replace k by (k—1):

3
LN

(k+)IK 42k 42 = S (k=1+1)(k=1) +2(k—1)+2)

—1=1

~
1l

1

3 Ed

k\(k* +1)

I
g

kI(k* +1)—11(17 +1)

Il
M=

=~
Il

1
n+n-2
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Common mistakes & Learning points

ris the
variable
here which
helps us
identify the
sum.

n (ending
value) is the
value which
might vary
when using
the result of
the sum.

(not r)

° In general, we

1. List out the terms to see if there is a simple observable pattern (eg AP, GP etc)
2. Try and split the terms into separate smaller sums

3. MOD
J When handling summation, we need to differentiate between solving for it versus using
its result.

2n
Example: To solve for z r , we list it out according to the limits of r, hence we know
r=79

2n
z r=79+80+81+...+2n which is an AP with first term 79, common difference 1 and having
r=79

2n _
21—79+1=27—78 terms. Henee 3. r =21
r=79

[79 + 2n] = (n —39) (79 +2n).

n 4 1)(2n+1
Example: To solve for i r* using Zrz = n(n i )6( nr )
r=3 r=1

When using the result of the series, the ending limit n can be adjusted accordingly.

2n 2n

2 2 2 2
Sr-Sroror-
r=3 r=1

2n (211 + 1) (4n + 1) —5 (replace n by 2n)

° When expressing summation in terms of unknown(s) (eg n), we can check our results
using GC by substituting values for these unknown(s).

For eg, after solving, we find that » (2r—1)’ =n* (2;12 —1). Choose random values of n (eg 12)
r=1

and substitute into both LHS and RHS to check that they are the same.

NORMAL FLOAT AUTO REAL RADIAN HMP n

1z
3 ((2x%-11%)
H=1

U & X< 1 -
(12%)(2¢(12)%-1)
ST TTRTTTRRRRRRRRRRRY 3 B -3 §
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Binomial Series

1. The binomial series is an infinite series which works as an approximation which is valid for a range
of values of x.

n(n-1) , n(n-1)--(n—r+1)

n r
(1+x)" =1+nx+ o1 Xogeeet r’ X +-*| where n is not a positive

integer. Range of validity is | x|<1.

It is a must to convert the expression in the form (1 +something)n before doing the expansion. This is

done by taking out the constant or x term.
)
Eg 2+x)2=2" (1 + gj .

X

In addition, this will allow us to find the range of validity, 5 <l=|x|<2

If we want a series in ascending powers of x, then we ensure that ‘x’ is in the numerator as in above.

If we want the series to be in descending powers of x, then we take out ‘x’ so that it is in the

-2
) ) 2 e
denominator, i.e. (2+x)° =x"" (1 + —j , and the range of validity is
X

<1=|x]>2.

In general, for ascending powers of x.

a a 2! a 3! a

(a+bx)"=a”(1+b—xj =a{1+n(b—x +—n(n_l)[b—x] +—n(n_1)(n_2)(b—xj‘ +:|

bx
Validity Range: |—

<1l ie. |x| <
a

a‘

For descending powers of x.

(a+bx)" = (bx)" (1+ ijn =x"|1+ n(ijJr n(n—1) (ﬁjz + M(ﬂf +
bx bx 21 \bx 3! bx)

Validity Range: L1 e |x| > ﬂ‘
X
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2. Range of validity refers to the values of x for which the binomial expansion holds true.

1 2
Example: 1+ x = (1+x)2 z1+§—§ , valid for | x|<1

1 2
When x=l: LHS= 1+— =1.22, RHS:1+l l —1 l ~1.21. Both values are close.
2 V¢ 2 2\2) 8\2

When x=10: LHS=/1+10 ~3.32, RHS = 1+%(10) —é(lO)2 ~ —6.5. Both values are very

different.

The equation is only true when values of x lie in the range of validity.

Example:

-2

1 . . . . .
Expand [—2 + 4) as a series of ascending powers of x, up to and including the term in x'°.
X

State the values of x for which this expansion is valid.

By substituting a suitable value of x, estimate the value of é to 8 decimal places.

Solution:
1 -2 1 -2 1
[_2 + 4) = [_2(1 +4x2 )} Note that — is factorised out and
X X X
not 4 to obtain ascending series.

=x* (1 +4x7 )_2

= {1+(—2>(4x2)+—<‘2><‘3) (4} + XD oy,

21 3!
- x [1 —8x% +48x* —256x° + ]
~ xt —8x°® +48x% —256x"°

1

Range of validity is ‘4x2‘ <1, ie. ‘xz‘ <i =|x < 5

. 1. 1 .
Comparing —— with | —+4| :

2
) 1 ~ )
We can rewrite o (4+100) ? (4 + - j , hence we substitute x = 0.1.
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Check!

It is important to do a quick check on the value of x that we are substituting with the range of validity
to make sure it falls within!

0142 ~(0.1)' ~8(0.1)° +48(0.1)° —256(0.1)"

=0.00009245 (to 8 decimal places)

i.e

Example:

1 . . . . .
Expand —)4 as a series of ascending powers of x, where |x| < % , up to and including the term in

(1-2x

x. Find, in its simplest form, the coefficient of x".

Solution:

1 ~
(1-2x) (1=25)

=1+(-4)(-2x)+ (_4)2(!_5) (_zx)2 +M(_2x)3 4

3!
=1+8x+40x* +160x" +...

Coefficient of x”

_ (—4)(-4-1)(-4-2)..[-4—(r-1)] ()

(A=) oy

(-1)'[45.6..(r+3)](-1) 2"

(—l)ﬂ [1.2.3.4.5......r.(r+l)(r+ 2)(r+3)] .
ri(1.2.3)

3 (r+1)(r+2)(r+3) o

B 6
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Example: [2017 ACJC Prelims]

i) Expand (k +x)" , in ascending powers of x, up to and including the term in x?, where k is a

non-zero real constant and » is a negative integer. (3]
ii) State the range of values of x for which the expansion is valid. [1]
ii1) In the expansion of (k +y+3y’ )73 , the coefficient of y is 2. By using the expansion in (i),
find the value of k. [3]
Solution:

i)

n X !
k =k"|1+=
(k+x) +kj

e 1HMH
k 2! k)

=k" 1+%x+wx2+...)

2k?

i1) Validity occurs when

‘£<1:>|x|<|k|
k

.'.—|k|<x<|k|
iii) Let x = y+3y”> and n=-3:

(k+y+3y2)73
:k‘3(1+(_kﬁ(y+3y2)+—(_32)k(2_4)(y+3y2)2+...j
:k3(1—§y——y2+£y2+...)

:>k—3(—%+k%j=2:>2k5+9k—6:0

Sk =0.642 (to 3 sf)
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Example: [2017 DHS Prelims]

Q

2

In the isosceles triangle POR, PQ = 2 and the angle QPR = angle POR = (% T+ 49) radians. The
area of triangle POR is denoted by A.
V3+tanf

Given that @ is a sufficiently small angle, show that A= ————— ~a+b0+c6°,
1-+/3tan @

for constants a, b and ¢ to be determined in exact form. [5]

Solution:
R
T
h Observe that s =tan (5 + 9) .
%+(9 —+0
P L Q
1 1
A :l(Z)tan(E+6’] = tan(z+<9j
2 3 3
tan T +tan @
3 B B +tan o

(shown)

i 1—tan(njtan6’ ) l—ﬁtané’
3

~ ;_ﬁ;:% (tan@ ~ 6 as 6 is small)

(o))

~(VB+0)(1+04B+30%)

=B +40+(4\B)0’
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Common mistakes & Learning points

J The ‘x’ term can comprise of more than 1 expression.

I(JJ
For eg, (1+2x—x2); :[1+(2x—x2)J; :1+%(2x—x2)+%(2x—x2)2 +...

o When expanding series with a few terms, factorise to create the “1’ term.
| 1( 2) X
1 1 3N |3 1 3 Al A 3
For eg, (2+x—x3)3:23 1+ r_r =23 1+l r_x +¥ X_r +
2 2 32 2 2! 2 2
DO NOT DO THIS:

1(_
(2+x—x3); =(1+(1+x—x3)); = 1+%(1+x—x3)+ 3

The above will expand indefinitely.

e Series approximations are generally more accurate when there are more terms listed. The value
of x substituted will also affect the accuracy.
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