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Chapter Review

o Mathematics ic, in large part, the cearch for PATTERNS and for the
reasons WHY thoce patterne happen. Patterns are all around ve - in
nature, in our homes, i the movement of the Sun, Moon and ctare, in
chopping, cooking and games. Mathematicians think of maths both as an
art and a ccience, becavse finding patterns is creative and explaining them
needs (ogic.

o The moct basic pafternc are number cequences: counting numbers, odd ana
even numbers, triongular numbers, cquarec, cubes, irahanka numberc,
powers of 2 and 3. fe can draw many sequences with dote to CEE the
pattern. Different cequences are related — for example, adding odd
numbers one by one gives cquare nombers (1, 4, 9, 16, 25 ...), and a
picture chowe us why.

o Shapes also form cequenceg: reqular polygons, complete graphe, ctacked
cquares, ctacked triangles and the Koch cnowflake. The numbers hidden in
these chapec (cides, lines, little cquares, little triangles, cegments) are
again famous number sequences. So number pafterns and chape patterns

are friends!

Detailed Notes
1. What is Mathematics?
o Teacher cays: mathe is the search for patternc — and afco for

explanatione of WHY the patterne exist. Finding a pattern ic fun, creative
work, ¢o maths ic both an art and a ccience.

o Explanatione are useful far beyond where they were found. Patterns in the
motion of ctars, planets and moonc led to the theory of gravitation — <o we
can launch catellites and send rockete to the Moon and Mars. Patterns in

genomee help doctore find and cure diceases.
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. Mathe helpe in daily life: paying For things, cooking, finding the area of a
plot, cpeed of & vehicle, making calendare and clocks, building bridges,
making phones, TVe and computers.

2. Patterns in Numbere — Number Qeqaencec

o Patterns of whole numbers (0, 1, 2, 3 ...) are ctudied in NUMBER
THEORY. A list of numbere following a rule ic a NUMBER SEQUENCE.

e Al T'e: 1,1, 1, 1 ... Counting numbere: 1, 2, 3, 4, 5 ... (add 1) Odd
nambere: 1, 3, 5, 2, 9 ... (add 2) Even numbere: 2, 4, 6, 8, 10 ... (add 2).

’ ﬁ/'angu/m' numberc: 1, 3, 6, 10, 15, 21, 25 ... [add 2, 3 4 5..o0ne more
each time). MNext three: 36, 45, 55.

o Square numbere: 1, 4, 9,16, 25, 36, 49 ... (n x ). Next three: 64, 81,
100. Cubes: 1, 8, 27, 64, 125, 216 ... (n x n x n). Mext three: 343, 512,
729.

o irahanka numbere: 1, 2, 3, 5, 8 13, 21 ... each number (¢ the SUM of
the two numbere before it (2 + 3 =5, 3+ 5 = 8). Mext three: 34, 55, 89.
(These are alco called Fibonace: numbere.)

o Powers of 2: 1,2, 4, 8 16, 32, 64 ... (double each time). Next: 128, 256,
572. Powers of 3: 1, 3, 9, 27 81, 243, 729 ... [mu/ﬁ,b/y by 3 each time).
Next: 2187, 6561, 19683.

3. Vicualising Number Sequences (pictures with dots)

. Picturec help us vnderctand a pattern. Triangular numbere: dots arranged
na tr/aug/e [ 1,3 6, 10, 15 } gqaare number¢: dots in a square yh'c/ ( 1, ¢4
9, 16, 25). Cubes: dote in a cube (1, 8 272 64 125).

o That ic why they have These names — the dots can be armmyed n a
triangle, a cquare or a cube.

36 .i¢ both a triangular number and a square number: 36 dots can make o

,berfecz‘ triangle (b’ rows) and a Iberfect square [5 x 6). The same number
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can play different rofec.

Hexagonal numbers: 1, 2, 19, 37 ... — dotc arranged in hexagon rings
arovnd a centre dot. The next number ic 61, then 91.

Powers of 2: draw a picture where each ctep dovblec the dots (1,2 4 5

16).

4. Relatione among Number Sequences

Odd numbere — cquarec: 1=1, 1+3=4 1+3+5=9T+3+5+7=
16 ... The picture: a cquare grid of dot< can be cut into corner-chaped
layers having 1, 3,5, % ... dots. This worke for a cquare of ANY cize, co it
happens Forever. The sum of the first 10 odd numbere ic 10 x 10 = 100
and of the firet 100 odd numbere is 100 x 100 = 10,000.
Add/’hgupahdhwmﬂ 17+2+7=41+2+3+2+1=97T+2+3+
9+ 342+ 1=16.. also gives squares. So 1+ 2+ 3+ ...+ 99+ 100 +
79+...+34+2+1=100x 100 =10,000.

Counting numbers added up: 1, 1+ 2, 1+ 2+ 3 ... give trianqular numbers.
All 1°¢ added vp gives counting numbers (1, 2,3 ...); all 1'c added vp and
down. givec odd numbers (1, 3,5 ...).

Two concecutive triangular numbers added qive a square: 1+ 3 =4, 3 + 6 =
9,6+ 10 =16, 10 + 15 = 25 ... (two triangles join to make a cquare).
Powers of 2 added vp: 1, 1+ 2=31+2+4=21T+2+4+8=15..
Add 1 to each: 2, 4, 8 16, 32 ... — powerc of 2 again! Reacon: each power
of 2 ic 1 more than the sum of all the powers before it.

[riangular numbers x 6 + 1 give hexagonal numbers: 1 x 6 + 1=32 3x 6
+1=196x6+1=3%10%x64+1=6115x6+1= 191 (picture: a
centre dot plus 6 triangles).

Hexagonal numbers added vp give CUBES: 1, 1+ #2=8 1+ 7+ 17=2%1
+ 72+ 19+ 372=69..
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5. Patterns in Shapes — Shape Sequences

o« Chapec in 1D, 2D or 3D form patterns. The branch of maths about
chapec ic GEOMETRY. A cequence of chapec follows a rule to make the
next chape.

o Regular polygong: triangle, quadrilateral (cquare), pentagon, hexagon,
heptagon, octagon, nonagon, decagon. ‘Reqular’ meanc all sides equal and all
anglee (corners) equal. Mumber of cidec: 3, 4, 5, 6, 2 8, 9, 10 -..

o Complete graphs K2, K3, K4, K5, K6: pointe joined to every other point by
a line. Mumber of linee: 1, 3, 6, 10, 15 - triangular numbers (each new
point joing to all earlier pointe: 1+ 2 + 3+ 4...).

o Stacked squares: little cquares 1, 4, 9, 16, 25 — equare numbers. Stacked
trianglec: little triamglec 1, 9, 9, 16, 25 - cquaresc again (rows have 1, 3,
5, 7 ... triangles, which ic adding odd nuvmber).

o Koch cnowflake: replace every line cegment by a ‘cpeed bump' Number of
cegmente: 3, 12, 48, 192, 768 ... = 3 x power< of 4 (each time multiply by
9).

o Number of sidec = number of corners in any clsced Figure, o regular

polygons give the came sequence for both.

Important Formulas / Values

o Sum of firct n odd numbere = n x n [ 1+ 2+ ..+n+..+2+7=nxn

o Two consecutive triangular numbers add up to & cquare number

o Powerc of 2: 1+ 2+ 4 + ... + 2°(k=1) = 2k — 1 [ Hexagonal = 6 x
triangular + 1

+ Koch snowflake cegments: 3, 3x4, 3x4xY ... [ Virahanka: next = cum of

,brew'auc two

Key Terme
Pattern — Something that repeats or follows a rule.
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Number cequence — A list of numbers formed by a rule.

Number theory — Branch of maths that ctudiec patternc of whole numbere.
Counting numbers — 1, 2, 3, 4 ... (add 1 each time).

Odd numbere — 1, 3, 5, 7 ... (not divicible by 2).

Even numbere - 2, 4, 6, § ... (divicible by 2).

Triangular numbere — 1, 3, 6, 10, 15 ... dots in a triangfe.

Square numbere (cquares) — 1, 4, 9, 16, 25 ... dot< in a cquare (n x w).
Cube nuvmbers — 1, 8 27 649 ... [h X X h}.

Virahanka numbere — 1, 2, 3, 5, § 13 ... each ic the cum of The two before it.
Powers of 2 - 1, 2, 4, 8, 16 ... [ma/ﬁ,b/y by 2).

Hexagonal numbers - 1, 2, 19, 32, 61 - dots in hexagon rings.

Geometry — Branch of maths that ctudiec pafterne of shapes.

Regular polygon — A polygon with all sidec equal and all angles equal.
Complete graph — Points joined to every other point by lines.

Koch snowflake — A chape made by replacing each line segment with a ‘cpeed

bump’ again and again.

Diagrame / Flowcharte
Triangolar and Squvare Nombere
° ° ° ° o oo XY XXX
o0 XK X o0 oo oo
X eee ceoe
7 3 6 10 1 q 7 16
Triangular numbere Square numbers
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Odd Numbers Make Squares
eoo0000 Each haped /. dd' dd number of dot
. ® . . . ach corner-chaped layer add< an odd number of dots:
00000 T+3+5+7+9+11=36=6x6
00000 Sum of firct n odd numbere = n x n
0000
00000 First 10 odd numbere — 100; first 100 — 10,000

Powers of 2
(Y YYY) (XYY X) (YY)
T eo00
2 q T
& 'YX X
16
Powers of 2: double each time (1, 2, 4, 8 16 ...)
Some Number Sequences
Sequence First numbers Rule
Counting 71,2345 add 1
Odd 7,35 %79 add 2
Even 2,4 6,8 10 add 2
Triangular 1,3 6, 10, 15, 21 add 2, 3, 4 ...
Squares 1,4, 9, 16, 25, 36 nx n
Cubes 1, 8 27 64, 125 nxnxn
Virahanka 1,2,3 5 & 13 cum of previovs two
Powere of 2 1,2 4 8 16, 32 x 2
Powers of 3 1,3 9 27 &1 x 3

Notes by Abhichek Siv
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Number Hidden in Shape Sequences

Shape sequence Numbers you get
Regular polygons (cides) 3456 %6 910
Complete graphs (ines) 1,3 6, 10, 15

Stacked squares 1,4 9 16, 25

Stacked triangles 1,4, 9, 16, 25
Koch cnowflake (cegmente) 3,12, 45, 192, 768

How to Find Why a Pattern Happens
g,bot the paftern in numbers

|
Draw it with dotc or shapes
|

See the pictured reason

!
Check it will work for ANY cize

Jextbook Exercise Questions
Q.1 (Section 1.7, Q1) Can you think of other examples where mathematice
helpe v in our everyday livec?

Ans. Yec: paying for fruite, vegetables and qroceriec; calculating the cpeed of
vehicles; designs and patterne in buildings; finding the area of a plot or
our own home; telling Time with a clock; cooking with measures. There

are many more — discucs with your friende.

Notes by Abhichek Sir
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Q.2 How has mathematice helped propel humanity forward?

Anr. Mathe i¢ veed in x'c/‘entfﬂ'c experimen 1¢ in running the economy and

a(emocmcy (counﬁng votes, éadgetr), in building bridges, houses and big
ctructures, and in making T\, phones, computers, bicycles, traing, cars,
planes, calendars and clocke. For example, underctanding patterns in the
motion of STars and planete led To catellites and cpace rockets, and
patterns in genomes help core diceasec. (Diccuce more with Yyour

teacher.)

Q.3 (Section 1.2, Q1) Recoguice the pattern in each cequence of Table 1.
Ans. All 1'¢: alwaye 1- Counting: add 1. Odd: add 2 ctarting at 1. Even: add 2

ctarting at 2. Jriangular: add 2, then 3, then 9 ... Squares: n x n.
C’aée:’: nxnXhn

Virahanka: each nvmber ic the cum of the two before it (1, 2, 3= 1+ 2,
5=2+38=3+513=54+§8..).

Powerc of 2: 1,2, 4=2x 2 §=2x2x2,16=2%x2%x2x2..
Powerc of 3:1, 3, 9=3x3 22=3x3x 3.

Q.4 Write each cequence with the next three numbers and the rufe in your

own words.

Ans. All 1'¢: 1, 1,1, 1, 1, 1, 1, then 1,1, 1 (alwaye 7).

Counting: ... Z, then 8, 9, 10 (add 1).

Odd: ... 13, then 15, 12, 19 (add 2).

Even: ... 14, then 16, 18, 20 (add 2).

Tr,'anyu/ar; . 28 then 36, 45, 55 [the gaps are &, ?, 10 - each time
add one more than the [act ga/b).

Squares: ... 49, then 69, 81, 100. Cubes: ... 216, then 343, 512, 729.
Virahanka: ... 21, then 34, 55, 89 (cum of previovs two).
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Powers of 2: ... 64, then 128, 256, 512. Powerc of 3: ... 229, then 2187,
6561, 19683.

Q.5 (Section 1.3, Q1) Draw the next picture for each cequence in Table 2.
Ang. Next numbere: counting 6, odd 11, even 12, triangular 21 (6 rows of
dotc), equares 36 (6 x 6 9r/e/), cubec 216 (6 x 6 x 6). Draw one more

row, /ayek or ring of dots in each /b/'ct(,(re and count.

Q.6 Why are 1, 3, 6, 10, 15 called triangular numbers? Why are 1, 4, 9, 16,
25 called cquares? Yhy are 1, 8, 22, 69, 125 called cvbec?
Ans. Triangular: that many dots can be arranged in a perfect triangle (rows
of 1, 2, 3, 4, 5 dotc).
Squares: that many dote can be arranged in a perfect cquare grid (2 x
2=¢3%x3=79..)
Cubes: that many cmall cubes make a big cube (2x2x2=83x3x3
=27..).

Q.7 36 ic both a triangular number and o cquare number. Show this with

pictureg.
Ans. Triangle: arrange 36 dots in §rows (1+2+3+4+5+6+ 72+ 8=
36).
Square: arrange 36 dote in 6 rows of 6 dote (6 x 6 = 36). The came

number plays fwo rofec.

Q.8 What are 1, 2, 19, 37 called? Draw them. What ic the next number?
Ans. They are hexagonal numbere (dote in hexagon rings around a centre
dot). The next number ic 61.

0. ? Can You picture the powers of 2 and powers of 37
Ans. Powers of 2: each step doubles — 1 dot, 2 dote, ¢ dots, & dots, 16 dots

(draw each new group twice as big as the last).
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Powers of 3: each ctep Triplec — 1 dot, 3 dote, 9 dots (3 groupe of 3), 27

dots (3 groupe of 7). Draw each new pictore as three copies of the one
before.

Q.10 (Section 1.4) What ic the cum of the firct 10 odd numbere? And the
first 100 odd numbere?

Ans. First 10 odd wumbere: 10 x 10 = 100.
First 100 odd numbere: 100 x 100 = 10,000.

Q.11 (Figure it Out Q1) Give a picture to explain why adding the counting
numbers up and down (1, 1+ 2+ 1, 1+ 2+ 3+ 2+ 1...) gives cquarec.

Ans. Make o square grid of dots. Colour the diagonal rows: the firct diagonal
has 1 dot, the next 2, then 3 ... up to n in the middle diagonal, and after
that the diagonalc get emaller again n — 1, n = 2 ... 1. Adding the dots
diagonal by diagonal givec 1+ 2+ ... + n+ .. + 2 + 1, and all of them

together make the un x n cquare.

Q.12 What i< the value of 7+ 2 + 3+ ... + 99+ 100+ 99+ ... + 3+ 2+ 17
Ans. It equale 100 x 100 = 10,000.

Q.13 Which cequence do you get when you add the All 1°c sequence up? And up
and down?

Ans. Adding All 1cup: 1, 1+ 1=2, 17+ 1+ 71 =3, ... - the covnting numbers
1,23 4..
Adding All 7 up and down: 7, 1+ 1+ 1 =31+ T+ 17+7+7=5, ... -
the odd nombers 1, 3,5, 7 ...

Q- 14 Which cequence do you get when you add the counting nombers up? Give
a small picture.

Ans. 1,1+ 2=31+2+3=6,17T+2+ 3+ %=10... - the triangular
nambers. Picture: rows of 1, 2, 3, ¢ dots ctacked make a triangle.

Notes by Abhichek Siv 10



Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

Q-15 Add up pairs of concecutive triangular numbere: 1+ 3,3+ 6,6 + 10, 10
+ 15 .. Which cequence? Why?

Ans. e get 4, 9, 16, 25 ... - the cquare numbere.
Why: two triangles of dote (one of 1+ 2 + ... + i dote and one of 1 + 2
e+ (n+ 1) dotc) fit together to make & cquare grid of dote.

Q.16 Add powers of 2: 1, 1+ 2, 1+ 2+ 4 1+ 2+ 9+ § ... What ds you get?
Add 1 to each — what now? Why?

Ans. e get 1, 3, 2, 15, 37 ...
After adding 1 to each: 2, 4, 8, 16, 32 ... - the powers of 2 again.
Why: every power of 2 ic exactly 1 more than the sum of all powere of 2
before it (for example § = 1+ 2 + 4 + 1).

Q.17 Multiply triangolar numbere by 6 and add 1. Which cequence? Explain
with a picture.

Ans. (1x6)+1=2 (3x6)+1=19 (6x6)+1=3% (10x6)+1=67,
(15 x 6) + 1 = 91 ... = the hexagonal numbers.
Picture: a centre dot with 6 equal triangles of dote around it makec a

Aexagon.

Q.18 Add hexagonal numbere: 1, 1+ 2 1+ 2+ 19 1+ 2+ 19 + 37 ... Which
cequence?
Ans. We get 1, 8 27, 64 ... - the cube numbers (hexagon layers of dote wrap

around a cube corner by corner).

Q.19 Find your oWn patterns o relations among the cequences in Table 1.

Ans. Examples: adding the even numbers 2, 4, 6 ... gives 2, 6, 12, 20 ... (each
ienx(n+1 )). The difference between consecutive cquarec is 3, 5, %, 1
.. = the odd numbers. Every lirahanka number ic the com of the two
before |t. Try To explain your pattern with a picture.
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Q.20 (Section 1.5, Q1) Recoguice the pattern in each cequence of Table 3-
Ans. Regular polygons: number of sides 3, 9, 5, 6, 7, 8, 1, 10.
Complete graphs: lines 1, 3, 6, 10, 15.
Stacked cquares: 1, 4, 9, 16, 25. Stacked trianglec: 1, 4, 9, 16, 25.
Koch cnawf/aée,- cegments 3 3 x 4, 3x Ix ¢4 3 x 4x9x9..

Q.27 Redraw each sequence and draw the next shape. Why or why not?

Ans. Yee we can draw the next chape in each cequence once we know the rule:
reqular polygone — add one more cide; complete graphe — add one more
point and foin it to all earlier points; ctacked cquares/triangles — add one
more row; Koch snowflake — replace each cegment by a speed bump. The
Koch cnowflake gete very hard to draw after a few steps becavse the
cegments get tiny.

Q.22 (Section 1.6, Q1) Count the sidec and the cornere of the reqular
polygons. Which cequence? Same? Why?

Ans. Sides: 3, 4,5, 6, 2, 8 9, 10 = counting numbers starting from 3.
Corners: also 3, 4, 5, 6 ... — the came sequence.
Why: in any closed figure the number of sidec is equal to the number of

Corners.

0.23 Cow«t ﬂte lineg in each comp/ez‘e gra,bh. M/A/c/‘ g’eqaence? WAy?
Ans. 1, 3, 6, 10, 15 - the triangular numbere. Why: each new point is joined
to all the earflier points, SO the new fines added are 1, 2, 3, 4 ... and

adding these gives triangulor numbers.

Q-24 How many little cquares are in each chape of the stacked cquarec?
Which §'equeuce? [/{/Ay?

Ans. 1, 4, 9, 16, 25 — the cquare numbers, becavse each chape ic a perfect
cquare grid (1x 1, 2 x 2, 3 x 3 ...).

Notes by Abhichek Siv 12
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Q.25 How many little triangles are in each chape of the ctacked trianglec?
Which §e7ueuce? M/Ay?

Ans. 1, 4, 9, 16, 25 - cquares again. Each row has 1, 3, 5, 7 ... triangles
(odd numbere), and adding odd number< givee cquares. (Aleo 1 =1, 4 =1
+2+7, 9=17+2+3+2+7..adding vp and down.)

Q.26 How many total line cegments are in each schape of the Koch cnowfloke?

Which §'e7uetace?
Ans. 3 12, 95, 192, 768 --- Thie ic 3 x powers of4:3 3x 4 3x49%x 4 3x

7 x 4% 9. becavse every cegment ic replaced by 4 cmaller onec.

Notes by Abhichek Siv 13
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aar & WW?WW&##WWW (number sequence) &l
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) ), 0, ) . Riadt @ ), 2, 3,4, 5 .. (0 SE) faver ), 3,8, 7, 9 ..
Q2 &) FF 2, 4,6, 3,10 .. (2 &=

Ra@nflar dwms: |, 3, 6, 10, 1S, 21, 28 .. (2, 3, 4, S ... & TR UF 77T =D |
37Tt it 36, 4S, SSI

a9 Fe: 1, 4, 9, 16, 25, 36, 49 ... (n x )| sEreAt ST 64, 81, 100] == 1, 3,
27, 64, 125, 216 ... (n x n x n)| 3FETA T: 343, S12, 724

foRgias F=ATE: 1, 2, 3,5, 8, 13, 21 .. &7 J=r Meef! g Fwersy 7 AT & (2 + 3
=S, 3+ S =8) aFrcht A 34, SS, 39) (3¢ et FHC oft waar 21)
2| 2, 9, 3,16, 32, 64 . (& g G| 3FTeA: 128, 256, S121 3 HI
oISk ), 3,9, 27, 81, 243, 729 ... (& R 3 I IUm) | IA: 2187, 6561, 196831

3. HZAT IFHA I =T A g (Fgan )

[}

o

fosT @ dest TG srreT gt &1 Rt I=: B fyer # ==y (U, 3, 6, 10,
1S) | a3t FTD: fag aeriere s & (U, 49, 9, 16, 25) | wwr: g 77 3 (), 8, 27, 64,
125)]

FHAT 5575 & 19 & — falgait &) (33yer, aet 2T o7 & AT T FehaTT &)

36 BT Fzar st & sl a9 @rzT St 36 fgan & w3r Ayer (3 UfHa) Ik
G 53F (6 x 6) & FhaT & TF & TSAT ST679T-37679T HBIC 190977 Faheft &1
YEHINT FEATD: |, 7, 19, 37 ... - T & fag & TRI 87 vgyer & veon # fagl
siaTeft F=T 61 # 5w 91

2 o} =ra: D I aeimarr folemet & W01 # faig gaar & (I, 2, 4, 8, 16)]

4. TAT rpHAl & A Faer

[}

T I _ g )= 1+3=61+3+S5S=91+3+S5+7=1/6.
faigalt & aanianre IS ) @Iet St wzat # FieT o FHar & faeat 1, 3, S, 7 .. g
gl &1 717 et oft SR & aat @ foir T & Sfele 7 Ao glemr) ugett 10
foaT zr=rart &1 AT 10 x 10 = 100 377 Ugeft 100 fawer F2=qmary 7T AT 100 x 100
= 10,000 &
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FWR-AL AT |, | +2+1 =61 +2+3+2+1=91+2+3+4+3+
2+1=16 o gardI AT +2+ 3+ .. +99+100+99 + ..+ 3 + 2
+ 1 =100 x 100 = 10,000/

fardt # e eEd TS ), | + 2, ) + 2 + 3 ... Ffy IS0 fBedt & T
) @ SEd TS dr Rt #F @@= (1, 2, 3 ..); JT | B HUL-adr=r oher ar v
= (), 3, S )]

I HATIT HBI0fT Fzqmat #T AT ool BT & | +3=6,3+6 =9, 6 + 10 =

16, 10 + IS = 25 ... (7T 33T fRerahe a3t i &)

2FTTITARE ), | +2=31+2+4=71+2+4+8=1S . &al A&k
2,4, 8, 16,32 ... - [ 2 P 14! FRU: 2 F} &7 =19, 3T UG F T TGN &
791 & 3l | GaTeT &t &

R@flar TwT x 6 + | I GEHINT T fBerdt & 1 x 6 +1=7,3x6 + ] =

19,6 x6+1=37,10x6+1=06l,1Sx6+ =9 (RF: ot &7 fag ailv 37
TR IR 6 F3ye7) |

YEFH Ul TEATI F AT H T et & ), ) +7 =8, 1 +7+19=27,1+7+
19 + 37 = 64 ...

S. AT A dest — Pl AFHH

[}

[}

ID, 2D AT 3D syl off Uest aairdt &1 sl aref MO ) SITHT sarfafa
(geometry) &l 31 TG H Tab 479 I 3RTelt STl Foidlt &

7T Fg3yer: e, agefer (99D), veryer, YEeT, AT, IOEIoT, TG, FR
TH DT FAIT TT SATD I TG FHIT §RER| YAl #1 T 3, 4, S, 6, 7, 3, 9,
10 ..

qf 3T K2, K3, K4, KS, Ké: & g sTabt 197 faigail 3 Y7 Z1eT o7e7) s &1
TS 1, 3, 6,10, 1S - Rafr F=md (& 797 [8g vger & Jay fagar I =T &
I +2+3+6.))

o1 g0 a9 BIT a9 |, 4, 9, 16, 25 — Fof JEATD) w7 0 P3yer: BT HYer 1, 4, 9,
16, 25 — b aaf Cafbar 7 1, 3, S, 7 .. 3yer, 1At faver FZA13T oB7 A1a1) |
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

Fi IFoldh: & EEE F1 'Tffe 9 I a¢ell] Fel FF = 3, 12, 43, 192, 768
w=3x 4@ e (RaR G H o))

faratt off sz smaplar & yerrsir T IS = Frar H T, FAT FF TgHA # FA
T T OF T &l

FgTYOT I | AT

. ygehtn YA FSIAN FT AT = xpn | 1 +2 + . +n+ .. +2+]=pxn
gr FHETT AT FT3 T AT Faf. FZAT BT &

2HB AN+ 2 + G+ i+ 2°(k=1) = 2"k — | | wEepIftr = 6 x Frfia + |
Fidh TIFeldh Ts: 3, 3x4, 3x4xq ... | Tagiaw: st = foweft &F &7 28T

AT regTaelt

dest (Pattern) - o UHT &1l GIERTT 77 3t 91 42 7o)
HHAT g - [t fawe 3 gt F=T8l o) =

HHT fAgia - 0T o ag THT Al qof T o Uee vt &

fAadt S0 - ), 2, 3,4 ... (BTIR ) &)
T JEE - ), 3, S, 7 ... (2 & feew 7@
HA FHHG - 2, 4, 6, 8 .. (2 fawmea)|

Bavfta JZG - 1, 3, 6,10, 1S .. fig Feer A1
aof FATG — 1, 4, 9, 16, 25 .. R aF & (n x n)|

TT HSAP - |, 8, 27, 64 .. (n x n x 1)

gl JASD - ), 2, 3, S, 8, 13 ... & JAT foweft 2 &7 A7)

2@ taa -1, 2, 4,8, 16 .. 2 FIum)|

WEHINT T - |, 7, 19, 37, 6] ... Y2YoT & Tool H fagl

MR (Geometry) - Wﬁ?ﬁa’g?mﬂ)ﬂ@?ﬁﬂfﬁv‘ﬁzﬁméﬁ/
HH TS - T YA 3R AT 10T SRS AT Fg3oT |

qoF 3T -~ & fig a1 AT gl I SHT FRT ST §37)

Wier FNFeidh — & IHHE P TR-GR TS 933 I d¢oiah? Faft el
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

IRH | W=
Barfta sty a9f J=np

o o o o o [ X J [ X J
( X J ( X J ( X J o0 000
o000 .0..... [ X J

7 3 6 10 1 4 ?
Bavfta dss It AT

fowa F=AT3 & o

(A X K X K | 1+3+5+72+9+11=36=6x6
©66660 Ugeh » AT HEATI HTANT = 1 x

000000 X o
YAt 10 AT IS . 100:YgAT 100 - 10,000

2 #ra
° (Y ) (YY X (XYY X YY X
0000 Ty
1 2 q o000
. o000
16

2 e ARG (1, 2, 4, 8, 16 )

Notes by Abhichek Sir
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Maths Chapter 1: Patterns in Mathematics

AT | - AT & UzZeT

PT ST AHH
AGHH X FH HBP e
At ), 2, 345 | SIsT
faar 1,38 79 2 arer
T 2,4,6, 310 2 arer
Rarftr I, 3, 6,10, 1S, 2 2,3, 4 .. csr
aar ), 4, 9,16, 25, 36 nxn
el l, 8, 27, 64, 125 nxnxn
fagiah ), 2, 38,313 fozsett gr &7 AT
2 o ), 2,4, 3, 16, 32 x 2
3 @t ), 3,9 27, 8l x 3
i sgmAr § Bt sz
T3 §g3eT (9eTD) 3,9,5 6,7 3% 9, 10
ot g (D) ), 3,6, 10,15
o gr adf ), 4, 9,16, 2
o/ gC 3er ), 4, 9,16, 25
ik Hiroidh (JHs) 3,12, 43, 192, 768

Notes by Abhichek Sir
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

def Y gt & - FA Fa
T H ves ygeer
l
figart =T smaptaal I = aairsir
l
| R @ &ror =

!
star 2 7g faedt oft s % forr T &

WIS AT T

) (2 1.1, T.)) F27 JH A=t &) figaft & aiforg & a7fe 31807 Frer Tha &7

I<T- &1 TheT, TFeoAT SR IRT b U T, AT bt ATeT [AamTeraT; SHRA) o Refrger
T desh; sreflsT AT 319aT TR T G5kt IeiepTeral; SISt I FHA et 1T I
HraT FAT| 31T H TFT F - 2y I TAT B

Y.2 01T o FrIadT T 39 G & HI A bt &7

IAT- AN dFATfE GART &, 3Pieaawer 3R eliends wperrer 7 (A2 AT, ge72), e,
TR IR gt TR g B, 37 2t B, F0qe, AT§IheT, 37, HIR, gars
STETH, oty IR Tret ST 3 FH1 S77aT &1 S qRY FR TET F 7T > vzt A
IIE IR e Jane g, 3R ciaer & Ueat & AR 1 germer aar &1
(Zrer 3 3R =r=if #5301)

9.3 (I 1.2, .)) T | & & FGHH 37 Uest ygara)

- I |; g#er || et | aEt fava: | I E Hih 2 arEh) A 2 H gE F 2
&IIst RFaproft: 2, fbe 3, T 4 ... &N @3k »n X nl & 0 x n x nl
favgia: & FSAT fogeft G T ART (), 2,3 =1+2,5=2+3 8 =3+, 13
=5+38.)l
2F g 1, 2,4=2x2,8=2x2x216=2x2x2x2 . 3& I
I, 3,9=3x327=3x3x3,,
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

U.9 & 3G & 3TeAT i TSI 3117 avar o1y & 17197 2 @rer forah
FAe-Fg 1, 0,000,000 1 ), ) (BHRIT )

farrd: ... 7, fw 8, 9, 10 (1 &R

fasa: .. 13, 5w 1S, 17, 19 (2 e

TH: . 14, {57 16, 18, 20 (2 &1=)))

Hafar: .. 28, T 36, 4S, S5 (37 8, 9, 10 & & & fower siqv & | &a7er

arsh) |

adf ... 49, 52 64, 81, 100] F=T: ... 216, T 343, S)12, 7291

faeian: ... 21 fasw 34, SS, 89 (foweft Zr 1 70D

2 Frara: .. 64, b 128, 286, S12] 3 HI &S: ... 729, T2 2187, 6561, 196831

v.5 (J< 1.3, T.) JIfAHT 2 & &7 G T IReAT [=IF garsini

I<AT- 3areAt T flerdt 6, faver 1), T 12, Bafiar 21 (g3t & 6 dfan), asr
36 (6 x 6 13), 757 216 (6 x 6 x 6)| & A & TF 37K Ufeh, W 717 o
gel1h? fara)

.6 ), 3, 6,10, 1S @r Bl I3, I, 4, 9, 16, 25 FI a3 FBTC S17 1, 3, 27, 64,
125 Y 5T FAl FHaT &7
- P 3aa g IR 3yer & Fer Abd & (), 2, 3, 4, S fagan @1 wfan)
39 I g W aaie [ # 7 IHd & (2% 2 =4,3x3=9 )]
5et: 3T DY T AeTHT TSI AT AT § (2 x 2 x 2 = 8 3x 3 x 3 = 27
Wl

9.7 36 RHINT gz sft & 917 aof e s T & Rra

IR B39yer: 36 fag 3 ufhar HFemair (1 + 2 + 3+ 4+ S+ 6 +7+ 8 = 36)]
o 36 18g 6 ufbar & g ufeh # 6 fog (6 x 6 = 36)) v# & F=AT @
sgfFas st )
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

.8 ), 7, 19, 37 & F3T dhed &7 T3] STeA T FaIT 87
ITR- 58 e S FEd & (T & fag & TR 3R veyaT % ween # 10g)
STt F=AT 61 B

9.9 2 F gy 31 3 T 7 AT R FASNNY

IJT- 2 F °I: & =0T H I - | fag, 2 g 4 fag, 8 folg, 16 fag (& 79T @agg
foeser 3 gapar a=irail) |
3 @ T7a: & wRor H AT - | g, 3 g, 9 filg (3 & 3 IR), 27 fag (4 &
3 THg) | & 79T {7 ger (AT ) e giaar I arsi

.00 (J< 1.49) Uget 10 Taser J=2A7371 T 7197 2T §2 3717 Ugelt 100 faser FEA137) 717
I~ ugeft 10 faver I 10 x 10 = 100)
vget 100 fawar I=15: 100 * 100 = 10,000/

a0 (Figure it Out G.)) AT & THASISH & RIad! &t T=A137 @l HUR-Ar=F et (), |

+2+ )1 +2+34+2+].)Fad A fHerd &

F7- fatgait 27 G s e TR ufRa Y S veeht favet i | fag
At F2, w3 e dn s ITF agwgeaTgen - Ln-2 .1
el Ufh-go-Ulfh ST TR + 2 + o + 0 + o + 2 + | fPorar & SR I
fAeTHT n x n T a9f gard &)

G2 +2+3+ . +99+100+99+ _+3+2 + | T 7T 7T &7
I<TT- FZ 100 x 100 = 10,000 F &7 &)

U.13 TG | & Sigehdl b HUR H R Sl18 U hlel-AT e 1HeAdT §7 FHuR-afler
SISt uz?

I T | B FWR AT YL, )+ 1 =2 |+ )+ ) =3 - et H =), 2,
3.4 ..
IJT | FrIR-AT ANGA T ) |+ 1+ =3 )+ +1+)+]=5 _ - faver
FHAD ), 3, S, 7 ...
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

.14 [A1dt ) T F S srer W AT G fRorar &7 DIeT a5 g1l
ITT-1,1+2=31+2+3=61+2+3+¢4=10.. - (0l I=m fm
1, 2, 3, 4 Tg3T #1 dfarar Bu-ster w5ar W Hyer gerar &

G.IS AT I T=msn & o1 el | + 3, 3+ 6, 6 + 10, 10 + 1S ... HIF-AT
3IIHH fHeraT g2 @17
ITqo- & 4, 9, 16, 25 ... [Herar & - gaf TV
A gt & e YT (@ 1 + 2 + o + 0 RGN BT IR GERT | + 2 + o +
(n + 1) Tagair 1) fAeraR fagsil &1 aanienR fe g &1

GI62 BT oSk |, | +2,1+2+4 | +2 + 4+ 8 .. Rorar 82 & & ) asr
— 37 FAT? FA)?
IqT-gH 1, 3,7, 1S, 31 ... [Aerar &
THI AT YT 2, 4, 8, 16, 32 ... — 7 2 # wdl
Y 2 F &7 1T, I Uge! FHI Fay T & 7T F S ) AT A § (T 8
=l +2+4+1)]

.17 FFI0T Zjzsqraiy @r 6 & O b | SAIRN wieq-ar G [Herar & = ar
THTIT
- (1 x6)+1=7,(3x6)+1=19,(6x6)+1=37 00x6)+1=56l(0S
x 6) +1 =19 . - 9ZHfT IV
FIsT: dff=r &7 0% g 317 g@as R 37K 19g31T % 6 SRIeR e fAeTaR Yegyer
g &

.18 SEHINT oqart Fralisd aftail |, | + 7, 1 + 7 + 19, 1 + 7+ 19 + 37 .. &I~
AT Frg?
I & |, 3, 27, 64 ... oA & - T ST (falgal &1 VEHeT W T & @t &
ARy 7 feruedt &)
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

.19 qifeiasr | & gl # 39 Jg & Yzel a7 Tae 2all

IAV- IETEOT: TH FI3N 2, 4, 6 ... I GRS ol R 2, 6, 12, 20 ... [@erar § (&
TF N x (n + 1) &) FHAET a1 T 3iaw 3, S, 7, 9 ... - 97 F=ms) &
favgisr @iz M9t 21 7 AT & 39 Uast I AT & JASI bt iforer 21

.20 (F< 1.5, T1) aifeisr 3 & & JGHH &7 Uzst ugaia]
I<IT- TH gl YA 3, 4, S, 6, 7, 8, 9, 101
qof Im: SHC 1, 3, 6, 10, 1S
oI 8T aaf 1, 4, 9, 16, 25| o1 8O [yger: 1, 4, 9, 16, 25|
ik HIFolah: TS 3,3 x4 3 x4 x 4,3%x4X§x§ .

921 & 3icghat 63 3 T3 31T 3T 37rhfal aairait) 2y a7 F2) Fef?

I<IT- &, 112797 UaT 8 A & SGeHH T 39TeAT STHI aeiT Tehdh & A TFHA — TF
yeT 3R ey, o T — v 37k g FI8r 31lv vger & ey folgail & apvey; ot
FeRYeT - TF 3R U SAISK: dleh HIFeld — g7 TS I T I A 5gol]
FIF TFAD e RN & I AT g HIST 2r AraT & Fapfes Fe g8 DI
& &7 &

9.22 (I5 1.6, T.|) TH gl F1 eI 7R it falatl] wle-ar JGawa fHerar &7 F1
g oo oy &7 wan?

I Yol 3, 9, S, 6, 7, 3,9, 10 — 3 I gfx &It At falaidt 1 F=A0) e St 3,
4, S, 6 .. — 0@ 3B
. fasat ot 5 ST 3F TS H AT A HFET % G Aol &

9.23 g7 Yo qirs H 1T faey) FHla-ar s7eqeha Beadr &2 #2117
IR 1, 3, 6, 10, 1S - Bepftr Gzomd) #1: gz w7 g uger & @iy fgan @ epzar &,
ST 7 Y0 1, 2, 3, 4 ... gt & 3 STHT AV PFepiofsr T=3 &ar 2

9.24 oT# g0 G911 o &3 Il & et D& gaf &2 FIeT-AT SITFH? FqY?
I 1, 4, 9, 16, 25 — T FHATC, FAifas & syt R aanieR e & (I x ), 2 x 2,
3x3.)1
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Maths Chapter 1: Patterns in Mathematics
AT | - AT & Yeat

T.25 57t go el &) g7 sgpfa 3 fadet pid FHYe 87 Hi-AT siggpen? )7

I 1, 9, 9, 16, 25 - T aof FEAC) &R GfH # ), 3, S, 7 ... Fyer & (fAver F=T0)
I faver Fwerant T A oo gar &l (@ st 1=, 4=1+2+1, 9= +2
+ 3+ 2+ | . BUT-A eAIEa))

U.26 #ieh TR Bl &3 IS & ol Tahaal SHTHS &7 FHlaT-aT Sgeha?
3T 3,12, 48,192,768  AE3x GHT AT & 3,3%x6,3x4x64,3x4xGx4
.. PAF &7 FL 4 DI FHel A ager e &l
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