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Class 6 - Mathematics (Ganita Prakash) - Patterns ° o060 wjwy

Chapter | Seo eee /N
— | Patterns—in-Mathematies 3510

New NCERT Ganita Prakash, Grade 6 - 2026-2% |+ s +S5S+/=16

— Chapter map (k = important for tests) —

B Number sequences % % % Pictures of numbers % % |
odd, triangular, squares, cubes, Virahanka dots in friangles, squares, hexagons
Relations s % % Shape sequences % % %
B sum of odd numbers = square polygons, complete graphs, Koch —
What is inside % Exam tip: Score here: know the rule and the next three
1,11 What is mathematics? Fiqure it Out (p. 2) ferms of every sequence in Table 4; be able fo draw triangular, |
2.1.2 Patterns in numbers: Table 1 and its rules (p. 2-3) square and hexagonal numbers; remember 1+ 3 +5 + .. (n odd
3.1.3 Visualising number sequences; Figure it Out (p. 4-5) numbers) =nxnand1+2+..+n+..+2+1=nxn;count

4 Rebat F Otrt-Lp—6=8) sides, lines and pieces in shape sequences.

5.1.5 Patterns in shapes; 1.6 relation to numbers (p. 3-10)

Must-know: triangular 1, 3, 6, 10, 15 - squares 1, 4, 9, 16, 25 -

— T o o T cubes 1, 8, 21, 64, 125 - Virahdnka 1, 2, 3,5, 8, 13 - powers of 2:  ———
. Exam-style questions, 3 case studies, practice set of 48, 1,2,4,8, 16 - hexagonal 1, 1, 1, 3%, 61,

6. Key patterns, mistakes, worked examples (p. 11)

Based on NCERT "Ganita Prakash” Grade 6 (2026-21), Chapter 1. Figures redrawn and solutions written by us. New book: questions are Exam-style.
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1.} What is mathematics? %k

Definition . Mathematics is, in large part, the search for patterns, and for the explanations of why those
—] patterns exist. Patterns are all around us: in nature, our homes and schools, the motion of the sun, moon and stars, ——
__§ shopping, cooking, games, weather and technology. Mathematicians see it as both an art and a science. Explanations
can be used far beyond where they were found: patterns in the motion of planets led to the theory of gravitation

(satellites, rockets to the Moon and Mars); patterns in genomes help diagnose and cure diseases.
__ELguLe_Lt_Qat_Cpagg_Z)
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|| checking change, comparing which pack is cheaper per (meqsurmg results, finding laws Like grqw’rq‘non),
kg); cooking (measuring, doubling a recipe); time and economy and democracy (banking, faxes, budgets,
" | travel (clocks, calendars, fares, distances); home counting votes); buildings and bridges (geometry,
|| (measuring a room for files, sharing equally); games loads); machines (phones, computers and TVs work with

(paH‘erns of the Sun, Moon and Earth).

Definition N, The most basic patterns are patferns of whole numbers 0, 4, 2, 3, 4, ... The branch of mathematics

that studies them is number fheory. Number sequences (lists of numbers following a rule) are among the most basic
and fascinating patterns.

Table 1: sequence Name

1111111, AL 1's -
1,2,3,456,1, .. Counting numbers T
13,519,113, .. 0dd numbers T

2,4,6,8,10,12, 14, ..
1,3,6,10,15, 21, 28, ...
1,4,9,16, 25, 36, 49, ..
1,8, 2%, 64, 125, 216, ..
1,2,3,5813, 21, ..
1,2,4,8,16,32, 64, ..

1,3,9, 2%, 81, 243, 129, ..

Even numbers
Triangular numbers
Squares

Cubes

Virahdnka numbers
Powers of 2

Powers of 3
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Figure it Out (page 3)

wjwy

| Awns. 1. Can you recognise the pattern in each sequence? Yes: each one follows a rule, given in the fable below.

Seguence

Al 1's

Counting numbers
0dd numbers

Even numbers

— Triangular numbers
— Squares

Cubes

Virahdnka numbers
Powers of 2

Powers of 3

Next three
1,11

89,10
15,13, 19
16,18, 20

36, 45, 55

64, 81,100
343, 512, 129
34,55, 89
128, 256, 512
218%, 6561, 19683

Definition N, Virahanka numbers are named after the Indian
scholar Virahanka, who found them while counting rhythms in
poetry; they are also known as Fibonacci numbers.

2. Rewrite each sequence with the next three numbers and its rule.

Rule (in words)

every number is 1

add 1 each time

start at 1, add 2 each time
start at 2, add 2 each fime

add 2, then 3, then 4, ... (one more each time); the 8this 1+ 2 + ...

1x1,2x2,3x3,..: anumber times itself
1x1%x1,2%x2%x2,3x3x%x3,..

each number is the sum of the two before it (13 + 21 = 34)
multiply by 2 each fime

multiply by 3 each time

+8

2).

\
X Don't do this: Common mistake: confusing multiples of
2(2,4, 6, 8: add 2) with powers of 2 (1, 2, 4, 8, 16: multiply by

| of 3: x3, x3), or how a number comes from the earlier ones (Virahanka: add the two before).

Differences reveal the pattern: trianqular 1—3 — 6 — 10 — 15 — 21— 28 differ by 2,3, 4,5, 6, %;
squares 1 — 4 — 9 — 16 — 25 differ by 3,5, 7, 9, the odd numbers!

* Exam tip: How to find a rule: look at the differences between neighbours (odd: +2, +2; triangular: +2, +3, +4), or the ratio (powers
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1.3 Visualising number sequences %%k

wjwy

Definition . Many sequences can be shown with pictures of dots or blocks. Visualising mathematical objects

through pictures or diagrams is a very useful way to understand patterns.

Al l's L ® ° ° °
4 4 4
Counting ° (Y} Y X YXX) YXXX)
3 y 5
Odd o o | Gading oooe =
° ° ° °
° ° °
® ®
™
5 ¥ q
s ) ( X ] (X X )
° 0 o000 'YX X) XXX
6 8 10
; ° ° ° ° °
Triangular oa o A A
Y YY) XY
o000 o000
\ A A A A J
6 10 5
° (Y Y X 'YX X) YXXX)
Squares (X XX o000 XXXX)
[ X X J
Y XX YXXX)
YY YY)
9 1% 25

|| 6rows (110 6); squares: 36 in a 6 x 6 square; cubes: 216

columns (16 = 4 rows of 4). Cubes: that many small

blocks in a 6 x 6 x 6 cube.

cubes stack into a bigger cube with equal length,

breadth and height (23 = 3 x 3 x 3).
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| Ans. 3.36asatriangle anda square: 36 =1+ 2+ 3 + 4+ 5+ 6 + T + 8 (a triangle of 8 rows) = 6 x 6 (a squareFeiav

Other numbers in different ways: 115 a friangte, a square and a cube; 615 a triangte (T+ 2+ 3)and a 2 X 3 Tectangte;

1T+2+3+..+8=36

36 f‘/n-l'r nyrnl“rl)a,/ aca )‘y-.'/n“l/)/o (8 knll'lf‘l} andoca b x 6 5’7“/)‘/0

|| adds a ring of dots around the previous hexagon: the ® o o o o
|| rings have 6, 12, 18, 24, ... dots (6 more each time): MY P

15 7 72,19 715, 37 6.
|| The next number is 6. © o o 0o 0 0 0 o 0

The next hexagonal number: 61 dots (32 + 24)

Ans. 5. Pictures for powers of 2 and 3: each picture is fwo (or three) copies of the one before. Powers of 2: 1dot —

2inarow — a2 x 2 square (4) — two squares (8, or a 2 x 2 x 2 cube) — two of those (16). Powers of 3: 1 dot — 3

inarow — a3 x 3 square (9) — three squares stacked into a 3 x 3 x 3 cube (21) — three such cubes (81). Another

way: a branching tree where every dot branches into 2 (or 3) new dots at the next level.

o0 oo
[ ] (X ) ®0e e oo o0 oo
[ N J o0 oo o0 oo
e oo
1 2 4 8 16

Powers of 2: each picture ic two copies of the one before (1, 2 4 8 16)

* Exam tip: Key idea: the same number can be shown in different ways (36 as a triangle and as a square), depending on the context.
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1.9 Relations among number sequences kk*

wjwy

Adding odd numbers gives squares

Definition N, Why? A picture explains it: split a

1=1

square grid of dots into L-shaped layers; the layers —

have 1, 3,5, %, .. dots. Such a picture can be made fora _____
square of any size, so the pattern goes on forever. The

1+3=4
1+3+5=19
1+3+5+1 =16

reason a patfern happens is as important and exciting

1+3+5+1+9=25

as the pattern itself.

1+3+5+1T+9+1 =36

7+3+5+ 7+ 9+ 11 = 36: each (-chaped layer adde the next odd number

Ans. Think: the first 10 odd numbers make a 10 x 10 square: 1 + 3 + 5 + --- + 19 = 10 x 10 = 100.

The first 100 odd numbers make a 100 x 100 square: 1 + 3 + --- + 199 = 100 x 100 = 10000.

Adding up and down also gives squares
1=1

1+2+1=4

1+42+3+2+1=19
1+42+3+4+3+2+1=16

.. uptoéandback = 36

% Exam tip: Remember: sum of the first n odd numbers = n

x n. The last odd number in the sum fells you n: last number =
2 x n-1(for 19, n = 10; for 199, n = 100).

4( X Don't do this: Common mistake: “1+ 3 +5 +

. +719=19%19". No: 19 is the 10th odd number, so the sum is 10 x 10 = 100. )7
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Figure it Out (page 3) agar

Ans. 1. Why up-and-down sums are squares: take a

square of dots and count it aLong sl.an'ring lines

L DAL - U B T L 4 9 1 TR = 1
\UluSUHuLb}. LILLLA bLUIHIIIS TOWS TIUVE 1, £, 9, ... uI.J 10 111

° ° 2

| |_side then back downto1 A4 x Y square (16 dots) 9ivpc .

[ ] [ ] [ ]

1+2+3+4+3+2+1. The same works for any size, . . . . o

so going up to n and back down gives n x n. o . . 3

° ° 2

The 16 dots of a 4 x 4 cquare, turned on ifc corner, form

rowsof 1,2, 3 4 3 2 1

Ans. 2.1 +2+---4+99 + 100 + 99 + - - - + 2 + 1 is the slanting count of a 100 x 100 square = 100 x

100 = 10000.

Ans. 3. Adding the All 1's sequence: up: 1,1+ 1,1+ 1+1, .. =1, 2,3, 4, ... (the counting numbers). Up and down

means‘rakmg’l,‘rhen3,Then5,...’rerms(as’l,’l+2+’|,’l+2+3+2+’Ihave’l,3,5’rerms):’|,’|+’|+’|,’|+’l+’l+’|

Lo I ~

o o
o . DL ) ’ 70y R ’ ) ooy

I 4 4
b

b § (Ll Ad o )
T 0 J, J, 1, « \TTITCOUUTIUITIVECT S/,

left Pdge, form

|| aright-angled staircase triangle.

Ans. 5. Adding consecutive triangular numbers: 1+ 3 =

4,3+6=96+10=1610+15 = 25, .. : the square N .
numbers. Why: cut a square of dots along a slanting Line ° \\' ° °
just above the diagonal into Two staircase friangles, one e o o o
N
I d0+s\ +un cancecutive frianaular numbere [) [) e M o
7 VoSV TTIVER TV "'“"3"“‘“‘ Aol LA d B N
\\
| [] [] [] [ \\
\\
| 10

A 4 x 4 equare splits into triangles of 10 and 6 dots: 6 + 10

=16
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| Aws. 6. Adding powers of 2:1,1+2,1+2+4,1+2+4+8,.. =1,3,%,15,31, 63, ... Adding 1 to each gives 2, 8:76;

32,84, .., the powers of 2 again: each sum is one tess than the next power of 2. w'ny: start with the extra Tand keep

e dbo dadal
@ 1T TUTUL,

bxb+1=3% 6x10+1=41, -+hg_bgynsmnn|

numbers 1, 19, 3%, 61, 9. Picture: a hexaqon of dots is a

A
| LN
- centre dot plus 6 equal triangles around it, each a / \\ / / \

friangular number of dots.

ACHCNEYAL
_ N4 \K 7
- 7\

37 = 6 x 6 + 1: cix friangles of 6 dots around the centre dot

|| Ans. 8. Adding hexagonal numbers: 1,1+ % = 8,8 + 19 = 2%, 2% + 31 = 64, ... : the cubes. Picture of a cube: build a
cube from one corner. A1 x 1 x 1 cube is 1block; To make 2 x 2 x 2 add ¥ blocks covering three Taces; To make 3 x 3

and has a hpxngnnnl number of blocks: 8 =1=% 2% -8 =19 64 - 2% = 3%

1 | Aws 9 Qurouwn pn++ornq (pxnmlnlpq)-

e Even numbers = 2 x counting numbers (fwo equal rows of dots); also counting + counting: 1+1,2+2,3+3, ..
® Sums of cubes are squares of trianqular numbers: 1=1x1,1+8=9=3x3,1+8+21=36=6x6,1+8+2%+64 =100 =10
x 10 (1, 3, 6, 10 are triangular).

® Powersof3:1+3+9+2%=40,and 2 x 40 + 1 = 81, the next power of 3.
e 0dd + odd = even, and consecutive odd numbers differ by 2.

|| % Exam tip: Exam tip: when asked "why", draw a small picture (dots or blocks) and say that the same picture works for any size.

Free sample € Class 6 Mathematics (NCERT Ganita Prakash 2026-27) €p notesbazar.in b4




FREE SAMPLE | Complete Maths Notes for Class 6 (New NCERT Ganita Prakash 2026-27) | Get the complete pack at notesbazar.in | page 9 of 16

L | ' Vﬂf&(y

1.S Patterns in shapes %%k g

Definition . Other basic patterns are patterns of shapes, in one, two or three dimensions (1D, 2D, 3D) or more.

The branch of mathematics that studies them is geome’rry. Shape sequences are one important type of shape pattern
(Table 3).

7

\/ A ~~ N ~—
triangle square pentagon hexaqon heptagon octaqon nonagon decagon
3 sides 4 sides S sides 6 sides % sides 8 sides 9 sides 10 sides

Regular polygons: 3, 4, 5, ... equal sides and equal corners (after Table 3)

NI\ \N

A
— A< W

K2: 1 line K3: 3 lines Kb: 6 lines K5: 10 lines Ké: 15 lines

Complete graphs: every point joined to every other point (1, 3, 6, 10, 15 lines)

ﬁ Definition . Regular means all sides are equal and all angles

O A & & (corners) are equal. A complete graph K has n points with
1 Y 9

16

every pair joined by a line.

9, 16 little piecee

A =

3 segments 12 segments 48 segments 192 seqments

camente (3 X_pouere of 4)

gra_phs join every point to every other; stacked squares add a row and a column each time (n x n); stacked triangles

add a row each time; in the Koch snowflake every segment becomes a speed bump of 4 smaller segments.

2. The next shapes: an 11-sided reqular polygon (hendecagon); K, (} points, 21 lines); a 6 x 6 stack (36 squares); 6

rows of triangles (36); the next Koch shape is very hard to draw by hand, as each of its many tiny segments needs a

stitt tinier bump.
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1.6 Relation to number sequences k%

Definition . Shape sequences are often related fo number sequences: the reqular polygons have 3, 4,5, 6, 1, 8, 9,
10, ... sides, so they are called triangle, quadrilateral (square), pentagon, hexagon, heptagon, octagon, nonagon, —_—
decagon. _

1y . »_199
—Figure it Out (pages 11=12)

— | Awns. 1. Sides and corners of reqular polygons: sides 3,4, 3, 6, ... (courmng numbers Trom 3); corners the same 3, 4,

must be joined fo every point already there: K, =1+ 2, K, =1+2+3 K. =1+2+3 + 4 and adding counting

numbers gives frianqular numbers.

Ans. 3. Stacked squares: 1, 4, 9, 16, 25 Little squares, the square numbers: the n-th shape has n rows of n squares.

Ans. 4. Stacked triangles: 1, 4, 9, 16, 25 little triangles, aqain squares. Row by row from the top thereare 1, 3,5, 1, ...

friangles (each row has one more upright and one more upside-down triangle), and 1 + 3 + 5 + . .. (n odd

numbers) = n X n.

Ans. 5. Koch snowflake segments: the friangle has 3 segments; each speed bump turns 1 segment into 4, so:
3, 12, 48, 192, 768,... =3 x powers of 4 (3 x 1,3 x4, 3 x 16,3 x 64, 3 x 256).

|| Shape sequence What we count Number sequence

| regular polygons sides (= corners) 3,4,5,6, .. (counting from 3) o
| complete graphs K,..K, lines 1,3, 6,10, 15 (triangular) —
| stacked squares little squares 1,4, 9,16, 25 (squares) T
— stacked triangles little triangles 1,4, 9,16, 25 (squares) —
— Koch snowflake segments 3,12, 48,192 (3 x powers of 4) —

Free sample € Class 6 Mathematics (NCERT Ganita Prakash 2026-27) €p notesbazar.in 10




-REE SAMPLE | Complete Maths Notes for Class 6 (New NCERT Ganita Prakash 2026-27) | Get the complete pack at notesbazar.in | page 11 of 1¢

\ /2D
Key patterns at a glance %% o
— Segquence First terms 10th term How to get the n-th term —
— odd numbers 1,3,51%19 1 2xn-1 R
| even numbers 2,4,6,8,10 20 2xn I
|| friangular 1,3,6,10,15 55 142+34+..+4n |
|| squares 1,4,9, 16,25 100 nxn .
cubes 1,8, 2%, 64,125 1000 nxnxn
B Virahdnka 1,2,3,58 84 sum of the two before -
B powers of 2 1,2,4,8,16 512 double the one before -
| hexagonal 1,%,19,31, 61 2 6 x (friangular before) + 1 -
. Four big relations —( X Don't do this: Common mistakes: (1) counting K lines N_
. 1+43+5+..(nodd) =nxn as n (K, has 6, not 4); (2) thinking friangular numbers go up by

142+ . +n+.+2+1=nxn 2 (they goup by 2, 3,4, ...); (3) writing the Virahanka rule as

— —| "add 2"; (4) calling 1, 2, 4, 8 "even numbers” (1is odd; they are [

two consecutive Jrnangutar = square SR

14244+ (powers of 2) = next power - 1 L )

— | Worked examples

@ 110,15,21,28,36.45 55 66 38,91,105 100 isnotinthe | +55=89 55+ 89 =14y

|| Llist (it lies between 91 and 105). I is a square (10 x 10). EY.LinesinKy:1+2+3+4+5+6+% =28

E2.Sum1+3+5+ .. + 49?249 = 2 x 25 - 1, so there are E5.1+2+4+8+16+32=064-1=63.

| 25 0dd numbers: 25 x 25 = 625.

|| % Exam tip: Exam tip: show your rule in words and check it on two ferms before writing the next ones.
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Exam-style guestions exam-style

Ans. 36 45 Ans. Rowsof1 2 3 4 5dots

|| Ans. Geometry. Ans. L-shaped layers of a square have 1, 3, 5, ... dots.
|| Ans. 29is the 15th odd number: 15 x 15 = 225. rule. 31

4. How many lines does K, have? [2] Ans. 3,12, 48, 192; multiply by 4.

| [ Ans.1+2+..+46=21

( )

— Case study 1: the stadium seats Exam-style. A small stand has 1 seat in the top row, 2 in the next, 3in the next, and ——
so on.

(i) Seats with 4 rows? 10. [1]

(ii) With 8 rows? 36. [1]

(iii) What are these numbers called? Triangular numbers. [1]

(iv) The seats of a 4-row stand and a 3-row stand fogether are rearranged in equal rows. What shape and how many?
— 10 + 6 = 16 seats, a 4 x 4 square. [2] -

Case study 2: handshakes Exam-style. At a meeting every person shakes hands once with every other person.
(i) Handshakes for 3 people? 3. [1]

| (i) For 5 people? 10. [1] —
— (iii) Which shape sequence shows this? Complete graphs. [1] ——
— (iv) For 10 people? 1+ 2 + ... + 9 = 45. [2] S
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Practice set: test yourself exam-styie

wjwy

Try every question before Looking at the answers on page 16. 40 or more out of 48 means you are ready for the test.

. .

y.J
. . v/

H ol L :
. o nuwinveros 1o .

2 _The 3th odd number is

4 2/, o boLl L.: | o
.90 1o DUTIT 1T |u||3uwl uru :\1uul <.

2143454 3F4+9=25

3. Powers of 2 are the same as even humbers.

e

4. The next hexagonal number after 3% is 6.

5. A regular polygon can have unequal sides.

6. Adding consecutive triangular numbers gives cubes.

F. The 3rd Koch shope has 48 segmen’rs.

C. Very short answer (I mark each)

1. Write the first five cubes.

6. Is 50 a square number?

2.Whatis1+2+3+4+3+2+1?

F.Find1+2+4+8.

3. Write the next term: 1, 3, 9, 2%, ...

8. Name the sequence 1, #, 19, 3%.

4. Name a shape with T sides.

9. How many corners has a decagon?

— [ S-WhichSequence dowe get by adding the At tsup?

o What s e x 10+ 1?2

D. Short answer | (2 marks each)

1. Write the rule and next fwo ferms: 2, 4, 6, 8.

5. Write the next three Virah@nka numbers after 13.

2.Find1+3+5+..+34

6. Find the sum of the first 20 odd numbers.

3. Draw 10 as a triangle of dots.

1. How many little squares ina t x # stack?

4. Why 15 16 called a square number¢

S.FindT+Z2+..+950+..+2+1.
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E. Short answer 1l (3 marks each) gy
1. Show with a picture that 6 + 10 = 16.
2. Explain why hexagonal numbers are 6 x frianqular + 1.

3Fimdthetimes K, oK, andexptaimthe patterm:.

LT
L LILLLLS

|5 Write the first six square numbers and the differences between them

6. Explain why a pol.ygon has as many corners as sides.

| F_long answer (S marks each

)

4 4 2 4 o L £ Sasade A add 4Ll (N
L T7T&, TT 71, .. TUNSIATETTTS Unu uuu 1 1V TUCtl.

2 Fxplnin three Ways of gPH'ing square numbers from other sequences

3. Describe five shape sequences and their number sequences.
4. "Mathematics is the search for patterns and their exqunqﬁons." Explain with examples.

G. Challenge (HOTS) guestions

1. 1s 1000 a friangular number? (Hint: the 4yth friangular number is 990.)
2. Whatis 1+ 8 + 2% + 64 + 1257 Is it a square?
3. Find a number between 100 and 200 that is both a square and a Virah@nka number.

4. How many segments has the 6th Koch shape?

S
Case s1‘udy 3: tiles on a floor Exam-style. Rani lays square tiles in L-shaped bands around one corner tile: 1 tile, then

a band of 3, then a band of 5, and so on.
(i) Tiles after 4 bands? [1] (ii) Tiles in the 6th band? [1] (iii) Tiles after 10 bands? [1] (iv) What shape is always
formed, and why? [2]

| Hy score (fil in after checking the answers) s

| | Section A/8 B/8 c /10 D /16 E /18 F /20 G (bonus) Total /80
My marks

Rough work
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20 MCQs e

(a) algebra (b) geometry (c) number theory (d) (a) 55 (b) 59 (c) 61 (d) F4
statistics 12. Adding hexagonal numbers 1+ % + 19 gives
2. The next odd number after 13 is (a) 2% (b) 26 (c) 36 (d) 25
(a) 15 (b) 14 (c) 1 (d) 1% .
3.1,3,6,10, 15 are (a) cub.e (b) square number (c) triangular number (d)
(a) squares (b) cubes (c) odd numbers (d) triangular power of 2
numbers

14. The number of lines in K, is

4, The 8th square number is (a) 6 (b) 12 (c) 15 (d) 30
(a) 16 (b) 64 (c) 49 (d) 36

15. A regular octagon has
5.4 x 4 x 4 equals (a) 6 sides (b) ¥ sides (c) 9 sides (d) 8 sides
(a) 16 (b)su(c)12(d)

16. Stacked squares give

6. In Virahanka numbers, affer 8 and 13 comes (a) square numbers (b) cubes (c) odd numbers (d)
to) 18- (b 1to4 ()26 ()24 friangutar Rumbers
T. The next power of Zatter 64 is Tt. The Koch snowilake segmen’r counts are

(a) 10 (b) 16 (c) 36 (d) 25
1C) 2@ 3@  -ag) -Sh) 60U -70) -8C) -9 -10W) 1) 120 13- 14
()~ 15{d) 16 @) 17 (a) - 18 (d) - 19 (b) - 20 (c)

Assertion—Reason (6)

2. A: K; has 10 Lines. R: A new point joins every point already there.

3.A:1, 2,4, 8 are even numbers. R: Powers of 2 are found by doubling.

5. A: 36 is a square number. R: The 8th trianqular number is 36.

6. A: Stacked triangles give cubes. R: Their rows have 1, 3, 5, # triangles.

Key: 1 (a) 2 (@) 30 4@ Sk 60U
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|

Answers to the practice set

wjwy

v T o y F dats lust of e ‘

B.1. T 2.T3.F (1is odd; powers double) 4. T 5. F 6. F (squares) 1. T

10 and 6

8.T

2. a hexagon of dots = centre dot + 6 equal friangles (e.g. 3t=6x

C.1.1,8,2%, 64,125 2. 16 3. 81 4. heptagon 5. counting numbers 6.

£ 4)
oF 1)

3.1, 3, 6,10, 15; each new point adds as many lines as points already

va nal N Q AN 10 /1
_ﬁﬁ‘ébe*weeﬁ“‘l'q-ﬂﬁd‘w%g_he. 0 AGgONGvNUroeT S~ 1o v o

D. 1. add 2: 10, 12

there

2. 39is the 20th odd number: 20 x 20 = 400

4.1,3,7, 15,31, 63; adding 1T gives 2, 4, 8, 16, 32, 64
S ’I’ h’ q' 41\’ 7‘;’ 'IL; differences '-ll ';‘ '+. q’ 1M (ndf{ hnml\arc)

3. rows of 1, 2, 3, 4 dots

6. each side ends at a corner shared with the next side

L 46 de*s make aly L caunra
0 O oQuare

F. 1. pp. 4-5 2. odd sums, up-and-down sums, consecutive triangular

5.21,34,55
6. 20 x 20 = 400 sums (pp. 6-1) 3. Table on p. 10 4. p. 2 and the relations
T34 G4 morthe 45t friamgutar numbers-436+45—=4635, 5090065

8.50 x 50 = 2500

skipped 2. 225 = 15 x 15, yes (and 15 is triangular) 3. 144 = 12 x 12
(a Virahanka number: 55 + 89) 4. 3 x lix i x 4x 4 x 4 = 3012

Case study 3. (i) 1+ 3 + 5+ % = 16 (ii) 1 (iii) 100 (iv) always a

squarer T t=shaped-bands of-odd mumbers of tites make o

— | Last-night sumwmary

square

e Mathematics = the search for patterns and for why they exist; number theory studies number patterns; geometry studies shape

patterns.

o Table:al1s, counting, odd, even, triangular (1,3, 6,10, 15), squares, cubes, Virahanka (add fwo before), powers of 2 and 3.
Pictures: triangles, squares and cubes of dots and blocks; 36 is triangular and square; hexagonal numbers 4, %, 19, 3%, 61.

® Relations: odd sums = squares (nxn); up-and-down sums = squares; two consecutive triangular = square; 6 x triangular + 1 =

hexagonal; hexagonal sums = cubes; 1+ 2 + 4 + .. = next power of 2 - 1.

snowflake (3, 12, 48, 192).

e Shapes: reqular polygons (3, 4, 5 sides...), complete graphs (1, 3, 6, 10, 15 Lines), stacked squares and triangles (squares), Koch
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