~ Chapter 1 : Pattems in Mathematics
What is a Pattern ?

e T i b S e —

- A pattern is a rule or way in which things repeat or c.ho.nge
in a regular manner.

—> It can be numbers, shapes, symbols or a combination of these.
— By finding the rule, we can predict the next term(s).

Key Tdea :

Look for what
is repea'l:mg or
how each term
is changmg

The following series follows a fixed pattern:
2,3,3,4,4,4,5,5,5,5,6, ...

If the pattern continues, determine how many times the number 9

appears in the NEXT 20 terms.

a) 3 b) 4 &) 7 d) 8
_SOIution . a Pa'tie—;;l —————— ,}.
Observe. the Pattem: .f The number n appears
L33 A 4 H. K b B b G " (n-1) times. '!
EEP I SR DL % ) { 2 - 1 time {
1 time 2 times 3 times 4 times ( 3 » 2 times f
) =23 times {J
So, 6 > 5 times, # - 6 times, 8 = 7 times, 9 > 8 times, ... L 5 4 times {;

Next 20 terms after 6: e e e
6 appears 5 times — terms 1-5
7 appears 6 times — terms 6-11
8 appears 7 times - terms 12-18
9 appears 8 times — terms 19-26

In the next 20 terms
(terms 7 to 26),

9 appears 8 times.

Answer : (d) 8

The following number series is based on a pattern. One term is incorrect.
TIdentify the incorrect term.

2,53,.6, 11, 18,25, 38, 51, 66, 83

a) 11 b) 25 c) 51 d) 66

Solution : .
Find the differences between consecutive terms. ;’ The anFerences ShWId b"-

e e e consecutive odd numbers : ;

A A s 13,57,9,1,13,15,17
+1 +3 +5 +F 4% +13 +13 +15 +17 =

1
should be +9

So, after 18 the next term should be 18 + 9 = 27,
but the series has 25. Hence 25 is incorrect.

Answer : (b) 25




Chapter 1 : Patterns in Mathematics

Symbol & Visual Patterns

What will come in place of “?” in the given series ?
1@3, #5#, 7@9, #11#, 13@15, ?, 19@21
a) @17@ b) #15# c) 16#18 d) #17#

| Solution : o
Pattern in numbers :
Step—hj Observe the numbers : | THe nimbers introoce
1@3, #5#, 7@9, #M11#, 13@15, ?, 19@21 | by 4 each time.
\,/ \r/ N A \'_/ K2 A - So the missing term
should have

+4 +4 +4 +4  +4 !
17 and 18. 1

- Observe the symbols : e >
, Pattern in symbols : !

1@3, #5#, 7@9, #11#, 13@15, 7, 19@21 e The sgmbol;alfernate;

= =Y S == i )
@ # e # e ¢ e | erene,.
e So the mlsmng_i:erm (

| should have _sgmbol._;
Eerefore, the missing term is #17# ] Answer : (d) #1174

The first four terms of a block series are shown below.
If the pat’cern continues in the same manner, which term of the series will be

the first to contain more than 20 blocks?

— a) 5th term b) 6th term

| | 1 1 ) Fthterm  d) 8th term
Term 1 Term 2 Term 3 Term 4
Solution :
Step 1: Count the number of blocks in each term. Pattern . ;
TT : Tk | The number of blocks |
e T:m : follows triangulur numbers |
( 1, 3, 6, 10, I'
EI 3 l 6 10 : (o.ddmg 2, 3 4 .. each hme);J
e o i e
1 block | [3 blocks| [ 6 blocks | 10 blocks | e {erm S 5
| more than 20 blocks \J
- (Step 25) Find the next terms. s 21, which is the |
B0 105 SRR DT | 6th term. j
\,2/ \,é/ \:r} \Ej \,{ \;/ ‘*T"' N I
+ + + + + + : ’
P R Answer : (b) 6th term




%‘ Chapter 1 : Patterns in Mathematics

(Grid & Linked Number Patterns

S e T S S -._.-_\,_.—\._..—-._.-._'_,—-/

What will come in place of “?” in the given series ?

1 02 2 I 34 4 15 9
213 ; 3|4 3 4 ’ 516 y
a | 5 e b) | 6 ) 7 d)| 5|6
23 8 7
Solution : T R sy 3
Pattern :

- Observe the pat’cem in each 2x2 grld
3

e« Each term is formed by
~increasing all the numbers
in the previous term by 1.
, ¢ The arrangement of
numbers remains the same.

2 2
a3 ) o 4 ) &l 5 ) 5
N e N A p S
+1 +1 +1
So, the next grid will be 6
.

Answer : (d) |18
6 | 7

What will come in place of “?” in the given series?

@@@@@

a)@

b) c)’ d),

?
Solu’clon;
Observe each part separately.
Top circle : ' Middle box :
3. 6, 9, 12; 15 tad1 a6, 527 71
RN AN A e, ot e IS S 7

+3 +3 +3 +3

Next term = 15+ 3 = 18

So, the next term is :

+4 +5 +6
" The differences increase

by 1 each time.

+7

Next difference = 8
Next term = 29 + 8 = 37

(18)

37.J

5 ® 6

Bottom circle :

L 5 7 0 il

AN NN
+1 +2 +3 +4

" The differences increase

by 1 each time.
Next difference = 5
Next term = 14 + 5= 19

Answer :

B

®




Chapter 1 : Patterns in Mathematics

( Geometrical Shape Patterns )

The first five terms of a series formed using grey hexagons and white diamonds
are given below. If the same pattern continues, how many diamonds will be present
in the term where the number of hexagons is 1447

a) 100 b) 135 c) 121 d) 169

Solution :

Observe the given pattern carefully.

0, 88

) )
Term 1 Term 2 Term 3 Term 4 Term 5
1 hexagon 4 hexagons 9 hexagons 16 hexagons 25 hexagons
0 diamonds 1 diamond 4 diamonds 9 diamonds 16 diamonds
Find the rela{ionship between the number of hexugons and diamonds.
Term (n) 1 NS (T 5 ' Observation :

" o Number of hexagons = 1,4,9, 16,25, ...

. =1222324152‘_
Number of diamonds | 0 1 4 J 1 o Number of diamonds = 0,1,4,9,16, ... -
0% 1228 34 4
(n-1)*

Number of hexu.gons 1 4 9 6 | 25

(n - ‘l_)z |

n?.

So, the number of diamonds in term n

and the number of hexugons in term n

For 144 hexagons, find the corresponding term and then the number of diamonds.

Find the term : Find the number of diamonds :
Number of hexagons = n® = 144 Number of diamonds = (n - 1)*
5 n= THE = 12 = (121
So, it is the 12t term. =
= 21
Key Takeaway : Answer : (c) 121

. Iden{ifg how the shapes are arranged.

e Look for a relation between the two quan’ciiies.

e Use the pattern to find the required term.




Given below are two sets of numbers, P and Q. Which number from Set P can be
mterchanged with a number from Set Q such that both new sets follow a particular
series or pattern?

(18, 22, 24, 27, 30)
(21" 2% 97 3. 36)
b) 27

Set P :
Set Q :
a) 18
Solution :

Find the pattern of each set.

118, 22, 20, 27, 30|
NB A A

SetP:

+4

+2 +3

+3

c) 22

|
|

|
I
|
T

Paﬁern +h, 42, +3, 43 +3 (repeatmg)' i b) 27 «> ?

|

Se{:Q M, 24, 2%, 31 36 ;
TR AN \/ |0 267 |

+3 +3 +4  +5 |

Eu@n +3 +3, +4, +5 |
(c_on_secg_t_we mcrt-'z_cisin_g) | 1 d) 30« 36 |

l[ a) 18« ? [ If 18 is mter-:hanged. with -an‘L-j r;umber

d) 30

Check each option bg interchanging

the number with an appropride number

from ’che other set.

| From @, St P will nat oo |

C+h, 42, 43, 43, x:.

(127 is m’cerchanged with any nurnher
from Q, patterns are not satisfied
| in both sets

|

= S J
=

|

( If 22 is ml:erchunged with any number

' From Q, po.tterns are not satisfied

 in both sets. X
In’cerchanga 30 from P wlth 36 'From Q. J

New Set P: 18 22, 24, 27, 36
S T e
+4 +2 +3 +9 +3 +3
Pattern : +4, 42, +3, 49 Pattern : +3, +3,
(still follows the same pattern)  (still follows the

NewSet(l 21, 24, 2%, 31, 30
T A A Answer :

+4 +5
+4, 45 |

same pattern)

(d) 30

The first three terms of a series of circles are shown below. If the pattern continues
in the same manner, how many circles will be there in term 917

b) 180

a) 184
Solution :
Step 1

| Term 1

4 circles

Observe the pattern.

58 688 EEES

Term 7

: 6 circles | |

c) 194

Ter'm 3

8 urcles |

Find the number of circles in term 9.

Number of circles

1

2n +2
2(91) +2
182 + 2
184

| * Each term has 2 rows.
| o Number of columns increases

‘f e So, number of circles in term n

d) 204

Pat’cern z:"!

by 1 each time.

4
i
1
{
)
|

=2x(n+1)=2n+2

Answer : (a) 184




IQ‘IO. A ijramicl has to be formed by combining cubes. Every level will have
two fewer cubes than the level below it. If a pyramid is formed using
at most 30 cubes, what is the maximum number of levels it can have?

Pattern: Total cubes for n levels:
Each level has 2 fewer cubes Let the bottom level have x cubes.
than the level below. Then the levels are:
—> 2 cubes (Level 4) K= xi=d 5 = i)
—> 4 cubes (Level 3) Total cubes, S= = [2)( = 2(n-1)]
2
—> b cubes (Level 2)
—> 8 cubes (Level 1) =nle-rit)
' Find maximum levels (S < 30): Forn=6:
For n=5: S=6(x-6+1) = 6(x-5) <30
S=5(x-5+1) = 5(x-4) <30 = x -5<65 = x <40
= x-4<6 = x<10 But top level must be at least 1 cube:
Take x =10 = levels: 10, 8,6, 4, 2 x2lest) el = ;_;ii:
Total = 10+8+6+4+2 = 30 (valid) T e et e 10 E
So, 6 levels is not possible.

[ .. Maximum number of levels = 5

| Thinking Spot :

You must shoot exactly one item from each box, to eliminate it from its
box. When an item is shot, the same item in the adjacent box is also
eliminated. What is the MAXIMUM number of items that can be eliminated,
after all 3 shots?

Box 1 Box 2 Box 3 M
: « Each shot removes the chosen item from
its box and the same item from the
A A A adjacent box(es).
 To maximise eliminations, choose
O B U a different item in each box.

| Best strategy (choose all different items):

e Shoot © in Box 1 — removes O from Box 1 and Box 2 (2 items) . Maximum number
e Shoot A in Box 2 - removes A\ from Box 1, Box 2 and Box 3 (3 items) | of items eliminated
« Shoot [ in Box 3 —> removes [ from Box 2 and Box 3 (2 items) after 3 shots = 7

Total items eliminated = 2+3+2 = 7
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