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PRIOR KNOWLEDGE
• Mathematics form 2 chapter 1 – PATTERNS AND SEQUENCE
• Terms that we used

• PATTERN - are the list of numbers or objects arranged based on a rule or design.
• NUMBER PATTERN 

• even numbers examples 2, 4, 6, …

• odd numbers examples 13, 15, 17, …

• Fibonacci numbers examples 0, 1, 1, 2, 3, …

• SEQUENCE – is a set of number of objects arranged according to a certain pattern
• NUMBER SEQUENCE

• -10, -6, -2,  2,  6, …

• 4,  5, -7,  10, -14, ..
4+

pattern : add 4

therefore , the set of numbers is a sequence

1+ 12− 17+ 24−

4+ 4+ 4+

pattern : none

therefore , the set of numbers is NOT a sequence



TYPES OF PROGRESSIONS

•ARITHMETIC 

PROGRESSIONS

•GEOMETRIC 

PROGRESSIONS



• Is a sequence of numbers such that each term is obtained by adding a
constant to the term before it.

• For example

• 3, 7, 11, 15 …

• 10, 7, 4, 1, -2 …

• What is the justification to determine that the sequence is an

arithmetic progression?

• Common difference is a constant that we add to the previous term.

• Common difference 12312 ... −−==−=−= nn TTTTTTd

ARITHMETIC PROGRESSIONS(AP)



Determine whether each of the following sequence is an 
arithmetic progression.

(a) 2, -4, 6, -8, … (b)

10           
)4(623

=
−−=−TT

6           
2412

−=
−−=−TT(a)

ARITHMETIC PROGRESSION
Identifying AP

1−−= nn TTd

Example 1

Solution

,...3,, yxyxyx −−+

(b) ( ) ( )yxyxTT +−−=− 12

yxyx −−−=
y2−=

yxyx +−−= 3
( ) ( )yxyxTT −−−=− 323

y2−=
An APyy 22 −=−

Not an AP610 −≠
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Three consecutive terms of an arithmetic progressions are dan 4.

Find the value of m. [2 marks]

,23 −m 3+m

)3(4)23()3( +−=−−+ mmm

4=m

Example 2

Solution

ARITHMETIC PROGRESSION

1−−= nn TTd



2T

3T

4T

( )dnaTn 1−+=

5T

6T

ARITHMETIC PROGRESSION
The 𝑛𝑛𝑡𝑡𝑡 term of AP

3, 7, 11, 15 …

3 a

7 3 + 4 a + d

11 3 + 4 + 4 a + 2d

15 3 + 4 + 4 + 4 a + 3d

a + 4d

a + 5d

1T

How to find the term in an arithmetic progressions?

( )dnaTn 1−+=

Where
- is the      term

n - is the number of term
a - is the first term
d - is the common 
difference

nT thn



Find the term for the arithmetic progressionth10 ,...11,8,5,2

3)110(210 −+=T

2910 =T

,2=a ,3=d 10=n

The 𝑛𝑛𝑡𝑡𝑡 term of AP
ARITHMETIC PROGRESSION

dnaTn )1( −+=

Example 3

Solution



Find the number of terms for arithmetic progression 0.7, 2.1, 3.5, …, 9.1

1.9)4.1)(1(7.0 =−+ n

7=n

The 𝑛𝑛𝑡𝑡𝑡 term of AP
ARITHMETIC PROGRESSION

1.94.14.17.0 =−+ n

Example 4

Solution dnaTn )1( −+=

4.1=d 1.9=nT7.0=a



The 10th term of an arithmetic progression is 5 and the 18th term is 77. Find 
the first three terms of this progression.

59
5      10

=+
=

da
T

1

2 1 728 =d

9=d

59 =+ da

5)9(9 =+a

76−=a

679762 −=+−=+= daT
58)9(27623 −=+−=+= daT

Therefore the first three terms of 
this progression is -76, -67, -58

The 𝑛𝑛𝑡𝑡𝑡 term of APARITHMETIC PROGRESSION

TIPS : to solve arithmetic 
progression, we usually need to 

minus the equation

Example 5

Solution dnaTn )1( −+=

7717
77       18

=+
=

da
T

2



The first term of an arithmetic progression is 13 and the common difference 
is 3. Determine
(a) which term is equal to 700,
(b) the first term that exceed 2000.

7003)1(13 =−+ n

230=n

(b) 2000>nT

3
1663>n

664=n

The 𝑛𝑛𝑡𝑡𝑡 term of AP
ARITHMETIC PROGRESSION

(a) ,13=a 3=d

7003313 =−+ n
6903 =n

( ) 20003113 >−+ n
20003313 >−+ n

19903 >n

Example 6

Solution dnaTn )1( −+=

700=nT



Arithmetic 
Progression was 
invented by 
Johann Carl 
Friedrich Gauss. 
He is known as the 
Prince of 
Mathematics. At 
the age of 7, his 
teacher asked the 
students to sum up 
from 1 to 100. 

𝑆𝑆100 =   1      +    2    +     3    +  …   +   98    +   99   +  100

THE INVENTION OF ARITHMETIC PROGRESSIONS

𝑆𝑆100 = 100   +   99   +    98    +  …   +   3 +    2   +  1

(1)

(2)

(1)+(2) : 2𝑆𝑆100 = 101   +  101 +   101   +  …   + 101 +   101 +  101

100 times 101

)101(
2

100
100 =S

)(
2

lanSn +=

)1001(
2

100
100 +=S 1 = 𝑎𝑎, 100 = 𝑙𝑙 = 𝑇𝑇𝑛𝑛

)(
2

nn TanS +=

])1([
2

dnaanSn −++= ])1(2[
2

dnanSn −+=

( )dnanT  1−+=

)101(1002 100 =S

Where
- is the sum of the first      

term
n - is the number of term
a - is the first term
d - is the common difference
l – is the last term

thn

])1(2[
2

dnanSn −+=

nS

)(
2

lanSn +=



Given the arithmetic progression -1, 3, 7, …, 
calculate the sum of the first 50 terms.

,1−=a ,4=d 50=n

485050 =S

SUM OF THE FIRST n TERMS, Sn, OF AP
ARITHMETIC PROGRESSION

( )[ ]dnanSn 12
2

−+= ( ) ( )[ ]415012
2

50
50 −+−=S

Example 7

Solution



Given the arithmetic progression 0.7, 0.71, 0.72, …,1.69, 
calculate the sum of all the terms.

)(
2

lanSn +=

69.1)01.0)(1(7.0 =−+ n

100=n

)69.17.0(
2

100
100 +=S

5.119100 =S

SUM OF THE FIRST n TERMS, Sn, OF AP
ARITHMETIC PROGRESSION

( )dnaTn 1−+=

69.101.001.07.0 =−+ n

101.0 =n

Alternative method 

( )[ ]dnanSn 12
2

−+=

,7.0=a ,01.0=d 69.1== nTl

Example 8

Solution

69.1=nT

( )[ ]01.0 1100)7.0(2
2

100
100 −+=S

5.119100 =S



Find the sum of all the multiples of 8 between 100 
and 250.

,104=a 8=d

248)8)(1(104 =−+ n

19=n

334419 =S

SUM OF THE FIRST n TERMS, Sn, OF AP
ARITHMETIC PROGRESSION

( )dnaTn 1−+=

24888104 =−+ n
1528 =n

( )[ ]dnanSn 12
2

−+= ( ) ( )[ ]81191042
2

19
19 −+=S

Example 9

Solution

248=nT

)(
2

lanSn +=

Alternative method 

)248104(
2

19
19 +=S

248== nTl

248 ,,.........120 ,112 ,104

334419 =S



Find the sum from the term to the term of an 
arithmetic progression 2, 7, 12, 17, …  

th10 th20

920 SS −

,2=a 5=d

)]5)(19()2(2[
2
9)]5)(120()2(2[

2
20

−+−−+=

198990 −=

792=

SUM OF THE FIRST n TERMS, Sn, OF AP
ARITHMETIC PROGRESSION

( )[ ]dnanSn 12
2

−+=

Example 10

Solution
( )dnaTn 1−+=

Alternative method 

( )5110210 −+=T
47= Use       as new     

for a new set of AP
10T a

( )5120220 −+=T
97= Use         as new     

for a new set of AP
20T l

)(
2

lanSn +=

( )9747
2

11
11 +=S

792=



The sum of the first five terms for an arithmetic progression is 35 and the 
sum of the next five terms is 85. Find 
(a) first term and common difference,
(b) sum of the first n terms.

(a) 355 =S

85109876 =++++ TTTTT

85510 =− SS

8535])110()(2[
2

10
=−



 −+ da

1442 =+ da 1

2492 =+ da 2
22 nnSn +=

SUM OF THE FIRST n TERMS, Sn, OF APARITHMETIC PROGRESSION

2 1 105 =d
2=d 3=a

( )[ ]dnanSn 12
2

−+=
( ) ( )[ ] 35152

2
5

5 =−+= daS

( )226
2

−+= nn

( )nn 24
2

+=

(b) ?=nS

( ) ( )[ ]2132
2

−+= nnSn

Example 11

Solution



• Example
• 2, 6, 10, 14, 18, 22, 26, 30

• These sequence have 8 terms, how to find the seventh term by using sum of 

the first n terms?

• Another method to find the n term is 

1−−= nnn SST

)2218141062()262218141062(26 +++++−++++++=

2,  6,  10,  14,  18,  22,  26,  30

6T 7T 8T

677 SST −=

Obtaining the n TERMS using Sn
ARITHMETIC PROGRESSION



Given the sum of the first n terms for an arithmetic 
progression is   , find the term.nnSn 32 2 += th7

119     
)7(3)7(2 2

7

=
+=S

90     
)6(3)6(2 2

6

=
+=S

Obtaining the n TERMS using Sn
ARITHMETIC PROGRESSION

1−−= nnn SST

Example 12

Solution

677 SST −=
90119 −=

29=



TICKET TO VICTORY

PAPER 1 , NO 14a

The sum of the first n terms of an arithmetic progressions is given by , 

find

(i) the sum of the first 7 terms,

(ii) the  term. [4 marks]

)35(
2

+= nnSn

th7

(i) ( )35
2

+= nnSn

( )3)7(5
2
7

7 +=S

1337 =S

(ii) 677 SST −=

( ) 993)6(5
2
6

6 =+=S

991337 −=T

347 =T

Example 13

Solution 1−−= nnn SST



It is given that the sum of the first m terms of an arithmetic progression is 

, such that k is a constant, a is the first term and 7 is the last term.

(a) Express k in terms of m.

(b) State the range of values of k. [2 marks]

( )7
2

1
+

+
= akSm

(a) ( )7
2

1
+

+
= akSm

)(
2

lanSn +=

Compare
1+= km
1−= mk

(b) ( )7
2

1
+

+
= akSm

,...3,2,1=m

,...3,2,11=+k

,...2,1,0=k

SPM 2019  
PAPER 1 No 5

Example 14

Solution



The third term of an arithmetic progression is 4 and the fourth term is 7.

(a) State the common difference of the progression.

(b) Find the sum of the first 25 terms of the progression. [4 marks]

daT 23 +=
)3(24 += a

2−=a

( ) ( )[ ]312522
2
25

25 −+−=S

85025 =S

SPM 2019  
PAPER 1 No 6

Example 15

Solution

,25=n ,3=d(b)

dnanSn )1()(2(
2

−+=

(a) 34 TTd −=

47 −=
3=

( ) ( )[ ]31252
2
25

25 −+= aS



A string with length of 2030 cm is cut into 28 pieces. The length of each piece follow 

the arithmetic progression. Starting from the largest string 140 cm, find

(i) the common difference in length of the pieces of string,

[4 marks]

TICKET TO VICTORY

PAPER 1 , NO 14b

(i) 140, ___, ___, …, ___

28 terms

dnanSn )1()(2(
2

−+=

203028 =S

( ) ( )[ ] 20301281402
2
28

=−+ d

( ) 20302728014 =+ d

5−=d

Example 16

Solution



TICKET TO VICTORY

PAPER 1 , NO 14b

)55280(
2

+−= nn

)5285(
2

nnSn −=





 −−

−
−−= )1(5285(

2
1)5285(

2
nnnn

n5145−=

(ii)  the sum of the first n terms (iii) the length of the       piece. thn

A string with length of 2030 cm is cut into 28 pieces. The length of each piece 
follow the arithmetic progression. Starting from the largest string 140 cm, find

( ) ( )[ ])5(11402
2

−−+= nnSn

Example 16

Solution

(iii) 1−−= nnn SST(ii) ( )[ ]dnanSn 12
2

−+=



GEOMETRIC PROGRESSIONS(GP)

• Is a sequence of numbers where each term is obtained by multiplying a

constant with the previous term.

• For example

• -1, 3, -9, 27, …

•

• What is the justification to determine that the sequence is a geometric
progression?

• Common ratio is a constant that we multiply to the previous term.

• Common ratio

...
8
3,

4
3,

2
3,3

12

3

1

2 ...
−

====
n

n

T
T

T
T

T
Tr

GEOMETRIC PROGRESSION



Determine whether each of the following sequence is a geometric progression.

(a) 1, 2, 6, 24, …

GEOMETRIC PROGRESSION

1−

=
n

n

T
Tr

Identifying GP
Example 17

Solution

(b) ,...,, 53 ppp

A GP22 PP =

3

5

2

3

P
P

T
T

=

2P=

(a)
1
2

1

2 =
T
T

2=

2
6

2

3 =
T
T

3=

32 ≠ Not a GP

(b)

2P=

P
P

T
T 3

1

2 =



• How to find the term?

5, 15, 45, 135 …

5 a

15 3 x 5

45 3 x 5 x 5

135 3 x 5 x 5 x 5

1T

3T 2ra×
2T ra×

4T 3ra×

5T 4ar

1−= n
n arT

6T 5ar

GEOMETRIC PROGRESSION The 𝑛𝑛𝑡𝑡𝑡 term of GP

Where
- is the     term

n - is the number of term
a - is the first term
r - is the common ratio

1−= n
n arT

nT thn



Find the term for geometric progression 

2   
3
6

−=

−
=r

5
6 )2(3 −=T

966 −=T

,3=a(a)

GEOMETRIC PROGRESSION

1−= n
n arT

The 𝑛𝑛𝑡𝑡𝑡 term of GP

,...24,12,6,3 −−

Example 18

Solution

th6



Find the number of terms in the geometric progression 

(a) 1, 2, 4, 8, …, 512 (b)

512)2(1 1 =−n

91 )2()2( =−n

91=−n
10=n

32
1,...,4,8,16

32
1

2
116

1

=







−n

10            
514  

=
−=+−

n
n

GEOMETRIC PROGRESSION

1−= n
n arT

(b)

TIPS : to make it easier 
finding the index, please 
memorise some of its 
value

The 𝑛𝑛𝑡𝑡𝑡 term of GP

,1=a 2=r

512=nT

(a)

Example 19

Solution

,16=a
32
1

=nT
2
1

=r

5

1
4

2
1

2
1)2( =







−n

5)1(14 2)2()2( −−− =n

514 22 −+− =n



Given the first three terms in the geometric progression are where 
all the terms are positive. Find
(a) the value of x (b) the term  

125,,4 −− xxx

(a)
x

x
x

x 125
4

−
=

−

48325 22 +−= xxx
( )( ) 062 =−− xx

2=x or 6=x
2≠x 6=x

3  
46

6

=
−

=r

2   
46

=
−=a

th7

( ) 17
7 32 −=T

14587 =T

GEOMETRIC PROGRESSION

048324 2 =+− xx

01282 =+− xx

(b) ?7 =T

The 𝑛𝑛𝑡𝑡𝑡 term of GP

Example 19

Solution

𝑥𝑥 − 4 ×
𝑥𝑥

𝑥𝑥 − 4 =
5𝑥𝑥 − 12

𝑥𝑥 × 𝑥𝑥 − 4

𝑥𝑥 =
5𝑥𝑥 − 12

𝑥𝑥 × 𝑥𝑥 − 4

𝑥𝑥 × 𝑥𝑥 =
5𝑥𝑥 − 12

𝑥𝑥 × 𝑥𝑥 − 4 × 𝑥𝑥

𝑥𝑥2 = (5𝑥𝑥 − 12) × 𝑥𝑥 − 4

1−= n
n arT

1−

=
n

n

T
Tr



In a geometric progression, the third term exceeds the first term by 9 and the sum of 
the second term and the third term is 18. Find the first term and the common ratio.  

913 =−TT

1832 =+TT

182 =+ arar 2

92 =− aar 1

12 ÷ 2
1
=

−r
r

2=r

( ) 92 2 =− aa

3=a
TIPS : to solve 
geometric progression, 
we usually need to 
divide the equation

GEOMETRIC PROGRESSION

1−= n
n arT

182 =+ arar
92 =− aar

9)1( 2 =−ra

18)1( =+ rar

9)1)(1( =+− rra

18)1( =+ rar

The 𝑛𝑛𝑡𝑡𝑡 term of GP
Example 20

Solution



Find the smallest terms in the geometric progression 16, 24, 36, …that exceeds 150  

1501 >−nar

150)5.1(16 1 >−n

375.9)5.1( 1 >−n

375.9log)5.1(log 10
1

10 >−n

520.51>−n

520.6>n

7=n

GEOMETRIC PROGRESSION

1−= n
n arT

,16=a 150>nT,5.1
16
24

==r

Example 21

Solution

5.1log
375.9log1

10

10>−n

TIPS : when it comes 
to find the value with 
decimal or big numbers, 
use log

The 𝑛𝑛𝑡𝑡𝑡 term of GP

( ) 375.9log5.1log1 1010 >−n

( )
5.1log

375.9log
5.1log
5.1log1

10

10

10

10 >−n



SUM OF THE FIRST n TERMS, Sn, OF THE GEOMETRIC PROGRESSION

1232 ... −− ++++++= nn
n arararararaS

nn
n ararararararrS +++++= −1432 ...

n
nn ararSS −=−

)1()1( n
n rarS −=−

1,
1

)1(
≠

−
−

= r
r
raS

n

n

nn
n ararararararrS +++++= −1432 ...     -

1232 ... −− ++++++= nn
n arararararaS

1 when usedcommonly <r

(1)

(2)(1) x r :

(1) − (2) :



SUM OF THE FIRST n TERMS, Sn, OF THE GEOMETRIC PROGRESSION

1232 ... −− ++++++= nn
n arararararaS

nn
n ararararararrS +++++= −1432 ...

nn
n ararararararrS +++++= −1432 ...

1232 ...      - −− ++++++= nn
n arararararaS

1 when usedcommonly >r

(1)

(2)(1) x r :

(2) − (1) :

aarSrS n
nn −=−

)1()1( −=− n
n rarS

1,
1

)1(
≠

−
−

= r
r
raS

n

n

Where
- is the sum of the first      

term
n - is the number of term
a - is the first term
r - is the common ratio

thnnS

1,
1

)1(
>

−
−

= r
r
raS

n

n

1,
1

)1(
<

−
−

= r
r
raS

n

n



Given the geometric progression 8, -24, 72, …, calculate the 
sum of the first 6 terms.

3
8
24

−=
−

=r

,8=a ,3−=r 6=n

14566 −=S

GEOMETRIC PROGRESSION

Example 22

Solution

( )( )
( )( )31

318 6

6 −−
−−

=S

( )
31

72918
+
−

=

( )
4
7288 −

=

SUM OF THE FIRST n TERMS, Sn, OF GP

1,
1

)1(
>

−
−

= r
r
raS

n

n

1,
1

)1(
<

−
−

= r
r
raS

n

n



Given the geometric progression , calculate the 
sum of all the terms.

160,...,5,
2
5,

4
5

,
4
5

=a ,2=r 160=nT

8=n

12

)12(
4
5 8

8 −

−
=S

4
3318     

4
1275

8

=

=S

71=−n

GEOMETRIC PROGRESSION

Example 23

Solution

1,
1

)1(
>

−
−

= r
r
raS

n

n

1,
1

)1(
<

−
−

= r
r
raS

n

n

1−= n
n arT ( ) 1602

4
5 1 =−n

1282 1 =−n

71 22 =−n

SUM OF THE FIRST n TERMS, Sn, OF GP



Amin save RM1 on the first day, RM2 on the second day, RM4 on 
the third day and so on. How many days that he has to save to get 
the sum of RM4 095?

,4095=nS 12 >=r

40962 =n

12=n

GEOMETRIC PROGRESSION

Example 24

Solution ,1=a ,22 =T 43 =T

1,
1

)1(
>

−
−

= r
r
raS

n

n

1,
1

)1(
<

−
−

= r
r
raS

n

n

( ) 4095
12
121
=

−
−n

2log
4096log

2log
2log)(

10

10

10

10 =n

4096log2log 1010 =n

4096log2log 1010 =n

2log
4096log

10

10=n



Look at this sequence 4,2,1, 1
2

, 1
4

, 1
16

, 1
32

,… 

Find sum to infinity for this sequence

r
aS
−

=∞ 1

11or   1  where <<−< rr

GEOMETRIC PROGRESSION DETERMINE THE SUM TO INFINITY OF GEOMETRIC PROGRESSION

n rn Sn

1 4

2 6

3 7

4 7.5

5 7.75

10 7.992…

20 7.999…

5.0
2
1
=

25.0
4
1

2
1 2

==







125.0
8
1

2
1 3

==







0625.0
16
1

2
1 4

==







03125.0
32
1

2
1 5

==







000976.0
1024

1
2
1 10

==







1,
1

)1(
<

−
−

= r
r
raS

n

n

2
1    ,4 == ra

00000095.0
1048576

1
2
1 20

==









SUMMARY FOR THE SUM FORMULAE IN 

GEOMETRIC PROGRESSION

Range of  r Formula

1
)1(

−
−

=
r
raS

n

n1>r

1<r
r
raS

n

n −
−

=
1

)1(

11 <<− r r
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Determine whether the following geometric progression has 
the sum to infinity. Hence, find the sum to infinity.

(a) 2, -8, 32, -108, …

r
aS
−

=∞ 1

4
11

4

−
=

,...
16
1,

4
1,1,4(b)

4
2
8

1

2 −=
−
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T
Tr(a)

,1−<r ∞S not exist

4
1

1

2 ==
T
Tr(b)

∞S,11 <<− r exist

3
15=∞S

GEOMETRIC PROGRESSION

Example 25

Solution

r
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SUM TO INFINITY OF GP



Given that the first term of geometric progression is 8 and 

common ratio r. A second geometric progression has first term 10 

and common ratio . The two progressions have the same sum 

to infinity, . Find the value of r and the value of . 

r
4
1

∞S∞S

,8=a rr =
,10=a rr

4
1

=

rr
4
11

10
1

8

−
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( )rr −=





 − 110

4
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rr 101028 −=−

4
1

=r

4
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8

−
=∞S

3
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GEOMETRIC PROGRESSION

Example 26

Solution
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We can find the repeating decimal value for fractions. For examples :

(a) (b)

,23.0=a 01.0
23.0

0023.0
==r

...00000023.0000023.00023.023.0 ++++

01.01
23.0

−
=∞S

99
23

=∞S

GEOMETRIC PROGRESSION

Example 27

Can we find fractions from the repeating decimal?

...857142857142.0
7
5
=...3333.0

3
1
=

Express the repeating decimals 0.232323… in the form of 
sum to infinity of geometric progressions.

Solution

r
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SUM TO INFINITY OF GP
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Three consecutive terms of a geometric progression are 32, p, q. It is given that the 

sum of these three terms is 26.

Find the possible values of p and of q. [3 marks]

2632 =++ qp

p
qp

=
32

qp 322 =

32

2pq =

26
32

32
2

=++
pp

832321024 2 =++ pp

24,8 −−=p

0192322 =++ pp

( )( ) 0248 =++ pp

18,2=q

Example 28

Solution
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Diagram shows a square sheet with the sides of 1 meter. The sheet is folded into two 

equal rectangles. The rectangle is then folded into two equal squares and the process 

continues indefinitely. The shapes formed by the process become a series of 

rectangles and squares with the area, in , ,...
16
1,

8
1,

4
1,

2
1m2

4
1

m2

m2
2
1

m2
8
1

m2
16
1

Example 29



(a) Determine the first rectangle or square that has an area of less than 0.0001       
State whether it is a rectangle or a square. [3 marks]
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14=n

Square

Example 29

Solution
Series of rectangle

Series of square
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TIPS : the value for log <1 
is negative
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List of area of rectangle ,...
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Example 29

Solution

(b) Find the total area, in of the rectangle in this series.     [3 marks],2m
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Given the sum of the first n terms for a geometric 
progression is   , find the term.th7

Obtaining the n TERMS using Sn
GEOMETRIC PROGRESSION

1−−= nnn SST

Example 30

Solution

n
nS 41−=

7
7 41−=S
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6
6 41−=S
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LIST OF THE FORMULAE IN PROGRESSION 

THAT IS PROVIDED IN SPM.
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