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Level Purpose
Easy 1-10 confidence ¢ofX %1 @32 basic idea check F. Theory %I Atd
Qafet 11 Sfbw.

Classroom 11-20  age range S3@E regular classroom difficulty, &g careful
reading, unit @3t multi-step thinking #s<<.

Super Challenge discussion, drawing, trial, proof &3t deeper reasoning-

21-30 aq G5 thought-provoking problems. Strong students-(F
stretch ¥<t<.

Main video path

Primary video path =& free playlist Math Fundamentals with Dr. Biplab Pal. &fefs
chapter-4 Dr. Pal-&9 class links &R S(«i§i<§ visual-learning resources ¥l group-«
MSA *ACR.

Al assistants fIeitd 5929 FAE

ChatGPT, Gemini J &5 Al learning assistant (SNt idea JTo, mistake check 4TS,
another example IFICS J practice question ™Ts =y FACo M. 5@ Al (o™ e
thinking replace ¢ . ©ital rule: AT hint 58, [HTer (581 S, 79 e reasoning
check 1€,

4-step Al learning rule: (1) topic 3. (2) picture, table Ji story 512ts el (3)
answer 7%, &Cs hint 5121, (4) e solution explain 3 Al-(F % first mistake
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IR 1
ATz SIS wi9l CATS Zero 442 Binary

Classroom question: Y=¥ (I 98 ©ltell number system AR, @3 zero &
AR e W er?

Learning goals

* quantity, numeral @32 number system-&g 212 (I,

+ place value 35329 (I 7L 7Tl € CofF F4.

* tally, Babylonian, Roman, Indian decimal €<% binary system Qe+l 4.
* (®I5 MR4CF decimal (A binary @32 binary (& decimal-a Foea F4.

Theory and explanation basics

4 )
Number & @b #99; numeral = (3% 4919 f&7f4e F#f. 35 Wy, 35 B%, Roman XXXV
@32 binary 100011, €38 quantity QRCS 2Itd. GFB number system Fobl =G, ©i
RN T (MG T o7, Qe @R f=2oTie e wimer =3

.

J

( N\
Indian decimal system =&l F1get @2 106 digit position T WfFe T 723
feT4t® 213, Zero-a3 g6 Fer: (S TG (712 @R, @R (FIe place 2fe ATy ©f 477 A4,
507 A 0 JCET (AT tens (73; zero 7l AP 57 A5 A2 0 (T, Binary-co ©g 0 €% 1
&ICol, ©12 computer-a3 o @ft 37 JREre.

- /

Visual idea
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1. Cave marks

bi 2. Tally 3. Babylon
4 object 5 (g group 60 (7 group
= & 7
v
. - 4. Ro-
6‘0 B|n°a1ry > I|2$a\,';|zeero man/Chinese
ik P = symbol
Number system =& @35 tool. Fler I6
(& W (26, TS @32 smarter tool .

Watch and learn further

©. T2 SR 91of (alfedt - @s 50 F M ©E FE

T. 9fle - History of numerals

T. 97 - Large and small numbers

Numberphile - Number systems

Two groups of online learning links

( Group A: Dr. Biplab Pal class links
o T, [F27 AT 21 CalfemD - & 50 Fi1 T wE Tl

* T. ¥« - History of numerals / origin of numbers
* T. 9l - How to use Math?

* ©. 9] - LCM/HCF and number structure
Group B: Other YouTube references
« Numberphile - Roman numerals (S 2f5TS

* Numberphile - Binary curiosity
* YouTube search - Khan Academy place value
* YouTube search - Math Antics place value

.



https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=-1ESDQ-IANY
https://www.youtube.com/watch?v=Bq8-4h7qk-4
https://www.numberphile.com/videos/category/Number%2BSystems
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=-1ESDQ-IANY
https://www.youtube.com/watch?v=vFMEOcJgb8k
https://www.youtube.com/watch?v=4nbqcc3WTuA
https://www.youtube.com/watch?v=OEGGz1sCS5w
https://www.youtube.com/watch?v=IKwkX35bcdw
https://www.youtube.com/results?search_query=Khan+Academy+place+value
https://www.youtube.com/results?search_query=Math+Antics+place+value
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AI prompts for this chapter

4 N\

98 prompts-&tel NTS (521 T At B9 Tel. Full answer-a3 Sest hints bis.
1. “10 IR RS Wy, Aer W3R zero-712 A box M place value @Rns.”

“decimal (XCF binary 19 &5 ©Y hint wie; & solution e =1.”

“1 (ACF 12 oS tally, Roman, decimal 931 binary 95 ¥4 (=16 table IS, ”

“zero placeholder R (& iaFR, ©f T ANF GFAF GF &% FF 5T o Feal.”
“SNF binary conversion-43 Fter dib: [N I paste FI]. Y &N GeA6 et a1, ” )

A S

Solved classroom examples

e N\
Place value-4 zero

3048-& expanded form-a f&f2: 3048 = 3 x 1000 + 0 x 100 +4 x 10 + 8 x 1. QATF 0
e 73; @5 hundreds place 43 4.
.

( 67-¢= binary-¢s 91@q
2-49 powers 2 64, 32, 16, 8, 4, 2, 1. A=Y 67 = 64 + 2 + 1, S12 67 = 1000011,.
G

( Babylonian grouping
Base 60-4 143 = 2 x 60 + 23. ©i2 @b 736 60-97 group 9IR WHe 23 REWI 7Tl T
L Hours-minutes-& &<t base 60-47 2% A=,




sifeires fofe - we 1 @ 50 YouTube Live 9 | 2023-24

Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. 48-F hundreds, tens @32 ones IR IS expanded form-& (Tl
3f5re: 48 = 4 tens + 8 ones. *F(F4 digit (3.

CONIg O« CrlRIl:

2. 305-F expanded form-¢9 (=104l &R 0-99 Frev [543 FCAL.
2f5re: tens place-9 (FICA ten (73, S 0 WCR.

COINIS OIKHIE GrlIeyl:

3. 27-93 tally marks &¢sl, 5 (2 group 3.
2fsre: 510 full group @3k 25 extra mark = .

CONIE OIKHIg GrlRI=yl:

4. 9,10 @32 11-(S binary-cs (4.
3f5re: 8, 4, 2, 1 place value IR I,

CONIS OIdHIg GrRIAtl:
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5. 76-F 60-97 group €< remainder RO &AL
f5re: 76-F 60 T 1% 40T remainder F?

COINI ORI Sretl;

6. 1001 @32 999-47 N(&F (FHL I8? place value Mt @RTS.
3f5re: 1001 517-digit; T® 1 thousand =T

(OIS OIS Gl

7. 29-( Roman numerals-& ¢«1¢4l.
3f3re; 20 = XX @929 = IX.

COINIg O« @l
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8. 1010, (9 decimal number?
2f5re: 8, 4, 2, 1 place value 5372 I

CONIg Ol @rlRIl:

9. Base 10-43 31C5t ST 1015 Sngrers o/t FI?
&f5re: &b counting =re e ©ItAl.

COINIS OIS GrlRI=yl:

10. 0, 1, 2-93 &= fo-symbol code IANS; SRFFF 0 (A 8 9IS base 3-9 &4,
3f3re: place values 1, 3, 9 32T T,

COINIE OIKHIg GrlRI=yl:

Classroom practice: Problems 11-20

11. &< &< clerk 156 381 51 tally group of 5 mc w=tg. Fof full group @3k Fof extra

mark ss¢g?
337 156-(F 5 My o1 FA.

(OIS OIS Gl
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12. 2026-& expanded form-q &Cdl. @fsfS digit-aa value Setml e weal.
3f5re: thousands, hundreds, tens, ones = I

(OIS OIS Gl

13. 11011,-F decimal-4 F1T T @2 &S switched-on place (TS,
3f5re: 16, 8, 4, 2, 1 IR I

COINIS OIKHIE GrlIeyl:

14. 45-(F powers of 2 subtract ¢g binary-cs ¢cdl.
3fore: SRCSC G power 32 T w2 F.

COINIg OId«I @l
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15. Babylonian-style clock-@ 2 hours 35 minutes ®t=. total minutes (35 .
f5rs: 1 hour = 60 minutes.

CONIg O« @rll:

16. MMXXIV facst multiplication 391 2024-93 QeI (F F1o?
3frs: Roman symbol repeated; place value (3.

S RIEACIERIERIERL

17. Q@A 4-digit decimal number #/@iJ rule frcl,
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3fre: thousands, hundreds, tens, ones & SI4l.

CONIg Ol @l

18. &b byte-4 8 binary places =[tz. ¥4 place 1 2« decimal value F?
¥f3re: 1+2+4+8+16+32+64+128 (Io! ..

(OIS OIS GrlRTeN:

19. &3 Tq 67-F 60 @32 7 e, (58 @5t base 10 IR, ©IF [T F| missing?
3fere: 60 grouping base-60 idea; decimal tens-ones I3 ICH.

OV QI Srdel:
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20. 31, 32 @32 33-(F binary-(s g&+l Fdl. power of 2 cross FCe H| pattern (42l Tr?
fore: &6 convert #ta length 4T,

(OIS OIS Gl

Super challenge: Problems 21-30

21. ¥ X7 @6 number system I8 (T 0, 1, 2, 3 BRI digit WTR. 0 ATF 20 215 fercy
pattern <5145 .

3fore: @fb base 4; place values 1, 4, 16.
COINIS OIKHIg GrlRI=yl:

22. ¥ ¢, binary-(® 1111, = 15. @99 11111, F9?
3f5rs: powers of 2 (19 FCE.

CONIS OIdHIg GrRIAyl:

10
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23. (I number system-4 zero 7 A 1005 €33 105 FOI AT @RITI? TIN5 I35

I
3f5re: empty place #19 &=y symbol 7EFH.

COIN ORI Sretl;

24. Roman numerals 7t 99, 499 @3 999 (ATl (FHD AIE @ confusing? &=?
3f3re; subtractive notation ¢ S,

COINI ORI Gl

11
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25. &3 computer sensor 8-bit value 4. maximum value 255 (F+7?
gfzre: 816 1 el Jeal: 28 — 1.

COINIS OIKHIg GrlRI=yl:

26. Base 10-9 123 st 1 x 100 + 2 x 10 + 3. Base 5-& 123 Wty ¥ decimal?
3fsre: place values 25, 5, 1.

COINI ORI Sretl;

12
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27. 9\ T 615 finger Mt TITs, = (oA civilization & base 12 I5=T FACS AFS?

ATF/RCF e e,
2fsre; 12 2re Wit 12 finger 201 counting habit IFAICS 113

CONIg O« Crll:

28. 9 @ code-a decimal number =TSt binary 341 23, S digit ST+51 FF 21T . G+
number 78 T4 value e IR @R explain FEl.
&f3re: 1010 A1 110 ey w3E .

CONIg Ol @RIl

13
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29. &% T @ @HICA 3-digit decimal number abe SNE 1006 + 10b + c. 9F6 example

T W3 B,
3fSre: position-(F powers of 10-43 % connect FC.

(OIS OIS Gl

30. & number system W¥ €3k machine—e=d T2 Jarews 2o #a? e design

AW FA1.
fsre: symbol count €3k sequence length 75! RTIo= FCAl.

CONIg O« @l

14
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SR 2

Word Problems 992 Mathematical
Translation

[ Classroom question: 43 (S FoF symbols-a IR, A(ce X FRCT 7 T2 ]

Learning goals

* 9Itg< unknown quantity fofese i,
» words (XS operations: add, subtract, multiply, divide ¢I1=\l.
« diagram, tape model @3¢ table @z problem simplify F4.

e answer 2SIE At unit 8 sense check F<l.

Theory and explanation basics

N

( Word problem =5te1 ©¥ (¥tF mathematics-4 translation. &I Fer answer F «1F;

2 Fer 7 R [Greed 1 TECR ©f @R Unknown-& WX @18, (@94 2. 9391 given
information-G& relationship R @,

&

( A
©ItAl solver &5 &% F@: (1) B &=l AR? (2) F faf? (3) @ TG 13 g& Farm?
Diagram 3 table problem-43 noise S core structure (4.

-

J

Visual idea

16
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( N

y Diagram/Table
: ‘ Unknown .
NG ATl — oo

A 4 A 4
Solve +
check unit

‘ Equation (704 |

Watch and learn further

©, Qe At 2ff (2lfers - & 50 F9 ey w2 I
T. 91 - Word Problem-2, Class 3
©. 91« - How to use Math?

Math Antics playlists

Two groups of online learning links

( Group A: Dr. Biplab Pal class links
o T, 727 AT 21 (alfemt - & 50 Fi7 T wF T

* T, 9 - Word Problem-2, Class 3
» ©. 9l - Word Problem and Algebra

* T. 91 - Problem Solving with one variable
Group B: Other YouTube references
* YouTube search - Khan Academy word problems

* YouTube search - Math Antics word problems
* YouTube search - Tape diagrams for word problems

* YouTube search - Bar model word problems
(& J

AI prompts for this chapter

( N\

a3 prompts-tsl Tt (581 F919 9Ita 59319 F¢al. Full answer-49 Scs! hints 5he.
1. “SIE @36 word problem #TS unknown, given data @32 operation Wl IS

“98 problem-a3 answer e =1; wy & diagram 3 tape model FeIF ATFF ©f ICAL”
@ equation +1CafR: [equation]. @3 translationfs *TtgR St & 5 7N check FA.”
“93% answer 24 1 a5 37 @A™ word problem I, ”

“|NIF solution-& unit mistake TR & 71 ©Y 161 check FF.”

gk W

17


https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=N3sJsfn8Gws
https://www.youtube.com/watch?v=vFMEOcJgb8k
https://www.youtube.com/user/mathantics/playlists
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=N3sJsfn8Gws
https://www.youtube.com/watch?v=sr-XeE58q5c
https://www.youtube.com/watch?v=iyjGeRrMiE0
https://www.youtube.com/results?search_query=Khan+Academy+middle+school+word+problems
https://www.youtube.com/results?search_query=Math+Antics+word+problems
https://www.youtube.com/results?search_query=tape+diagrams+word+problems+middle+school
https://www.youtube.com/results?search_query=bar+model+word+problems+middle+school
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Solved classroom examples

p
Story (ATF equation
“Q3f> number-a3 M5 7 (15T F4CT 18 .7 Let number = z. OI=CA equation z + 7 = 18,
R =11

( Tape model
Rina-3 F1C® 5 apple =, 7 8 5771, Diagram-« @s box 5, fao box 8. Total =5+ 8 =
13.

&

p
Careful words
“7 less than a number” WIt+ = — 7, f&& “7 is less than a number” WIt+ 7 < x. Words
L Iwete] mathematics IWCe .

18
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. Translate ¥ 936 number-43 A% 7 (9 F40eT 18 T,
3f57e: number-G& x 4.

CONIg Ol GrlRIl:

2. Translate S &6 number-43 3 times % 24.
3fsre; multiplication €3 equal sign IR=T I

COINIS OIKHIE GrlI=yl:

3. Rina-7 5 apple AR, 31 8 AAe [Fet. ©F (WG apple F?
3f3re: same unit, ©12 add.

COINIS OIHIg GrlRI=yl:

4. a3 pencil-a3 w¥ 12 5. 47 pencil-93 wN F9?
3f5re: 12-(F 4 T multiply S

CONIS O GrRIAyl:

19
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5. @& box-4 30 chocolate 2=, 97 we TR, IF F©?
3f3re; subtract S,

COINI ORI Sretl;

6. Translate I z-97 AT 14.
f5rs: half Wtw divide by 2.

(OIS OIS Gl

7. @36 book-a3 120 pages =tz. Mina 45 pages #TS(z. ¥© pages J(fF?
fsre: total (VTS read pages subtract Sl

COINIg O« @l

20
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8. Translate ¥tdl: number-4% double, 5 F%, equals 17.
3f%re: double = 2z, ST 5 FW.

CONIg Ol @rlRIl:

9. «fb bus-4 23 passenger 2, 11 & Soel. G4 F9?
gfere: 23+11.

COINIS OIS GrlRI=yl:

10. &35 rope 36 m &1=1. 4 equal pieces e &fols F?
fsre: divide by 4.

COINIE OIKHIg GrlRI=yl:

Classroom practice: Problems 11-20

11. @3 number-43 2 times €<% 5 (I F4CeT 31 7. equation &Ce solve F.
&f5re: 20 4+ 5 = 31.

(OIS OIS Gl

21
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12. &3 class-a boys:girls = 3:4 €32 (N6 35 students. boys F?
3fore: (G parts 7.

(OIS OIS Gl

13. Mina 3 e 72 pages #[tetg, &fsfa same pages. afsi we?
fzre: 72/3.

COINIS OIKHIE GrlIeyl:

14. &F (MIFICA price 200 5=F, discount 15%. final price Fe?
&f3re: discount = 15% of 200.

COINIg OId«I @l

22
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15. @5 tank-93 2/5 filled. total capacity 100 L. ¥ water =(%?
f5rs: 2/5 of 100.

CONIg O« @rll:

16. A (ICS B 759 120 km. speed 40 km/h *(<T time F9?
3f5re: time = distance/speed.

S RIEACIERIERIERL

17. &35 story problem fec4l T17 equation  — 9 = 16. ©FF solve FAl.

23
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fsre; (FICAI quantity (TS 9 FAICA g Il
COINIS OIS Griil:

18. 93 table I=e: 1 notebook = 18 51, 2, 3, 4 notebooks-4d @W. pattern f&cal.
fsre: price = 18n.

(OIS OIS GrlRTeN:

19. &< boy 50 5=l AT et IR 18 Bl @R 21 Bl 246 IR, T (<62
f5rs: @ total spent.

OV QI Srdel:

24
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20. @3 recipe 4 SR @5 3 cups flour AT, 12 SR T F© flour?
f5re: people 3 times, flour 3 times.

(OIS OIS Gl

Super challenge: Problems 21-30

21. @6 word problem-4 “less than” @3 “less” 95! |ITR. @S problem IS (LT T

translation ST answer W 1.
3f57e; “5 less than x” @< “5 is less than x” Siel™l.

COINIT ORI Sretl;

22. &b two-step problem I8 T answer 42, 5§ careless student 40 (5T . trap

SR SISSIR
3f5re; hidden addition 31 unit conversion ws.

25
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CONIg O« @rll:

23. @36 problem-4 extra data ®tx: colors, dates, names. FeI@ irrelevant data I ME

©id rule fevcal,
3fsre: unknown 4te linked quantities circle Sl

CONIg Ol CrlRIl:

24. @b bus route problem I8 (F4ICH passengers @3- F¢2. final passenger count-

g equation (=TC4l.
3f3re: positive = §5¢, negative = .

COINIS OIKHIg GrlRI=yl:

26
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25. @b age problem solve (3l: father-ad age son-43 3 times. 6 I&7 #td father 2.5 times

R(C. 94 ages F9?
3f5re: son = z, father = 3x.

COIN ORI Sretl;

26. 3 rectangle-ad perimeter 50 cm, length width-&3 (5% 5 cm &1, dimensions &=

pacih
f5rs: width = x, length = 2 + 5.

COINI ORI Gl

27
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27. @36 mixture story ¢sfd S IS 0.22 + 0.5(10 — z) = 3.2 equation T,
3f3re: 13 type liquid c=ie,

COINIS OIKHIg GrlRI=yl:

28. 932 problem-93 @& table method @3k @b equation method (@2re, @@= 7=er?
3f5re: row: quantity, expression.

COINI ORI Sretl;

28
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29. &5 “average speed” word problem I8 (I simple average g answer (7.
fore: equal distance 31N equal time SeTH,

CONIg O« @rll:

30. 90 I *FCE equation system-9 translate S, @TH 98 unknown R, solve I,
2fere: tickets 1 coins problem Il

CONIg Ol CrlRIl:

29
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IR 3
Fractions, Percentages, PPM &32 PPB

SRR Freltd @2 mathematical language ™ 3377

[Classroom question: Pizza, discount, pollution &3% tiny scientific quantity—}

Learning goals

« fraction-& whole-9d part R (4l
« fraction, decimal @32 percentage F9Ieg F4l.
+ PPM @32 PPB-(& very small fraction R @R,

* discount, tax, water quality @3 air quality problem solve %<l.

Theory and explanation basics

( Fraction s equal parts-@4 language. 3/8 Wt4 whole-(F 8 equal part <1 3 part |

(3. Percentage 2«1 denominator 100-4€ fraction: 25% = 25/100 = 1/4.
-

( R
PPM = parts per million = 1/1,000,000 scale. PPB = parts per billion =
1/1,000, 000, 000 scale. ¥ (2B concentration (FRATS &% notation IR T, Math @F3:

L amount = fraction x total.

Visual idea

31
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( N

3/8 = 8 equal parts-&s NC&s 3 parts

( 3/8 = 0375 = 37.5% )

PPM/PPB @33 idea, &8 denomina-
tor 43 IB; 400 ppm = 400/1,000, 000

Watch and learn further

o T, T2 AT 21 Calfemdd - &I 50 19 T wF T
* Khan Academy - fractions
* Khan Academy - percent from fraction models

* Math Antics - percentages

Two groups of online learning links

( Group A: Dr. Biplab Pal class links
o T, 727 AT 21 Calfem - & 50 F7 T wE T

» ©. 91 - Small Fraction
» ©. 9« - Inflation percent

* T, 9T - Sense of reference
Group B: Other YouTube references
* Khan Academy YouTube - Fractions, decimals and percentages

» Math Antics YouTube - Fractions playlist
* YouTube search - ppm ppb explained for students

* YouTube search - percentage word problems grade 6
. J

32


https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.khanacademy.org/math/arithmetic/fraction-arithmetic
https://www.khanacademy.org/math/cc-sixth-grade-math/x0267d782%3Acc-6th-rates-and-percentages/cc-6th-percentages/v/percent-from-fraction-models
https://mathantics.com/lesson/percents-and-equivalent-fractions
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=Nw_SkkmvMdQ
https://www.youtube.com/watch?v=hUXa3n-Gexk
https://www.youtube.com/watch?v=vq3k7_G7H5g
https://www.youtube.com/playlist?list=PLSQl0a2vh4HCQHWDXEKSnY3-cygkXGiyN
https://www.youtube.com/playlist?list=PLUPEBWbAHUsyJkm0CwwrOdOTpT0avzW9w
https://www.youtube.com/results?search_query=ppm+ppb+explained+for+students
https://www.youtube.com/results?search_query=percentage+word+problems+grade+6
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AI prompts for this chapter

4 N\

98 prompts-&e NS (521 T At B9 Tel. Full answer-a3 Sest hints bis.
1. “a3fb rectangle diagram Wt 3/8 @32 37.5% a2 &3 (& © @RNS.”

2. “ppm 3R ppb- 10 IRCIA student-43 =5 water tank story e @=ins.”
3. “@mE 56 fraction-to-percent practice w8, answer (<1t nia,”

4. “93 problem-&3 %4 first step I [problem paste].”

5. “SNIE percentage solution-a unit mistake SR i 7l check FE1.”

Solved classroom examples

p
Discount example
Price = 100 51, discount = 20%. Discount amount = 20/100 x 100 = 20. Final price
| =100 — 20 = 80 Bl

" PPM in water
2700 L water-4 400 ppm mud T mud amount = (400/1,000,000) x 2700 = 1.08
L. @41td math notation English 41 RG1C=.

A J

p
Fraction comparison

2/3 @R 3/5 compare e common denominator 15 %: 2/3 = 10/15, 3/5 = 9/15, ©1%
2/3 JC.

A\
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. 8 equal boxes-@d rectangle-4 3/8 shade <l.
f5re: 315 box shade .

CONIg O« CrlRIl:

2. 1/4-( percentage-& sfsd Fl.
3f5e; denominator 100 ¢l 3 divide .

COINIS OIKHIE GrlIeyl:

3. 2/3 @R 3/5-93 W& (B 76?2
3f57%; common denominator 15 332 I,

CONIE OIKHIg GrlRI=yl:

4. 20% of 150 (I3 Tl
f5re: 20/100 e multiply Sl

CONIS OIdHIg GrRIAtl:
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5. 0.75-¢& fraction @3% percent-& ¢eTC4l.
3fsre: 0.75 = 75/100.

COINI ORI Sretl;

6. «3f5 pizza-7 1/2 UeT (AR, 8 slices Ve Fo slices WS FACK?
gfSrs: half of 8.

(OIS OIS Gl

7. 400 ppm WItw (I fraction?
3f3re: 400/1,000,000.

COINIg O« @l
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8. 5% discount on 200 51 F©?
3f5re: 5/100 times 200.

CONIg Ol @rlRIl:

9. 3/10-(F percent-& ¢e1Cdl.
3f5re: denominator 100 .

COINIS OIS GrlRI=yl:

10. &35 bottle-93 2/5 &g filled. Empty &1:* Fo?
3f5re: whole = 1.

COINIE OIKHIg GrlRI=yl:

Classroom practice: Problems 11-20

11. &< company survey-cs 5% brand A, 10% brand B #%™ St4. no preference fraction

Fe?
3f3re: 100%-5%-10%.

(OIS OIS Gl
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12. 2 ppm gas, total volume 4.8 x 10'® L. gas ¥ L?
3f5re: 2/10%x total.

(OIS OIS Gl

13. 500 students-a3 25% football, 40% basketball. &5 sports e students?
f5re; @TN two groups @@ I,

COINIS OIKHIE GrlIeyl:

14. 3 ppb lead water, daily 2 L, 365 days. total micrograms estimate Sl
f5rs: 1 ppb water &% 1 microgram/L.

COINIg OId«I @l
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15. 80 acres land-4% 1/4 wheat, 3/8 corn. vegetable fraction o7
f5re: used acres & F.

CONIg O« @rll:

16. Defect rate 0.5%, production 10,000 units. expected defective F<?
3fsre: 0.005 times 10000.

S RIEACIERIERIERL

17. 50 ppm chemical in 2 L solution. chemical ¥° mg?

38
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f5rs: ppm in water 0 mg/L.

CONIg Ol @l

18. 12-slice pizza-7 3/4 (4T @ slice JIfF?
f5re: 3/4 of 12 @ I

(OIS OIS GrlRTeN:

19. 500,000 population-g€ 2% condition ¥R, ¥ people?

3f57e; 0.02 times total.
CONIg Ol Gl
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20. 100,000 L pool-¢4 chlorine 1.5 ppm 3Ce ¥© grams chlorine w&FIK?
Ff5re: 1 ppm 0 1 mg/L, SRR g-4 convert.

(OIS OIS Gl

Super challenge: Problems 21-30

21. 3/4 cup sugar s, 58 recipe-93 1/3 I3, F© sugar AI=I?
3fsre: 3/4 x 1/3.

CONIg Ol CrlRIl:

22. Lake volume 10 million L, toxin 8 ppb. toxin %o kg?
3fsre: ppb -> microgram/L, SiF97 kg.

COINIS ORI Srrstl:

40



sifeires fofe - we 1 @ 50 YouTube Live 9 | 2023-24

23. 1000 mL salt solution 15%. concentration 10% %<t ¥ pure solvent add F<C® 20J?
2fsFe: solute amount constant 4.

COINIS OIKHIg GrlRI=yl:

24. Basketball team 70% games ferrery, total 50 games. 9 win?
3fre: 0.70 times 50.

COINI ORI Sretl;
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25. Bag-@ 5% red, 10% blue, total 200 marbles. green ¥s?
3fre: red + blue Im Wre.

CONIg O« @rll:

26. @b item 20% discount-93 #tF 80 5. original price Fo?
&f5rs: 80 = 80% of original.

CONIg Ol CrlRIl:
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27. &3 town-4 pollution 30 ppm (ICF 24 ppm 2. percent decrease F9?
3fsre: decrease/original times 100.

COINI ORI Sretl;

28. &3 concentration 5 ppm (XS 5 pph-C® FNITe F© &< dilute FHCS 2J?
3fsrs: ppm @<k ppb denominator compare F.

(OIS OIS Gl
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29. 0.1%, 1%, 10% B F© el 20 AT—1000 51 1 1000 people AT example are.
3fre: same base number I5ITF T

CONIg Ol CrlRIl:

30. &= child &fsis 2 L & o< 357, lead = 3 ppb. 365 Wt total micrograms estimate .
2fsFe: 3 micrograms/L J e,

COINIS OIKHIE GrlIeyl:
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Ratios, Rates, Proportion &2 Mixtures

Classroom question: Recipe, map, speed @32 mixture scale FICS comparison
IS AT FCE?

Learning goals

ratio- ordered comparison =R &R,

unit rate €3¢ rate-43 2I(F5 I,

proportion Wt scaling 4.

* mixture problem-9 amount €32 concentration =ewl 4.

Theory and explanation basics

' N
Ratio B2 quantity $&1+l FCF, (T 2 cups sugar : 4 cups flour = 1:2. Rate 7f5 f7 unit
Qe+l BF, (TN 60 km/h. Unit rate St &f® 1 unit-a Fs.

. J

N

p

Proportion $3 Fer HF T4 433 relationship scale 2. Mixture problem-4 FREC
@Pgeef FI: total liquid IeTCe “1tF, [ actual solute amount ™l O track FFCe
23

- J

Visual idea
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Red 3 Blue 6

Ratio3:6=1:2

Proportion: 3 recipe 2 times
¥, 3K ingredient 2 times 2.
Mixture: amount of solute =
concentration x total amount

Watch and learn further

o T, I8 A 21 (2lferD - & 50 FI97 ey w2 I
* Math Antics - ratios and rates
* Khan Academy - rates and percentages

* T, 9leT - assignment revision on ratios

Two groups of online learning links

( Group A: Dr. Biplab Pal class links
o T, [J27 AT 21of Calfedb - &A% 50 FI7 T wE T

* T. 9T - Ratio
* T. 97 - Time and distance / age

» T. ¥« - Inflation percent as rate of change
Group B: Other YouTube references
* Khan Academy YouTube - Ratios, rates and percentages

* Math Antics - Proportions
* YouTube search - unit rates middle school

* YouTube search - ratio tape diagrams
& J
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https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=RQ2nYUBVvqI
https://www.khanacademy.org/math/cc-seventh-grade-math/cc-7th-fractions-decimals
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=5KWp_WPfTUo
https://www.youtube.com/watch?v=tN9NcxJxYCM
https://www.youtube.com/watch?v=hUXa3n-Gexk
https://www.youtube.com/playlist?list=PLSQl0a2vh4HDQKLWsTU-GYMChCVkxlexN
https://www.youtube.com/watch?v=USmit5zUGas
https://www.youtube.com/results?search_query=unit+rates+middle+school
https://www.youtube.com/results?search_query=ratio+tape+diagrams
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AI prompts for this chapter

4 N\

98 prompts-&e NS (521 T At B9 Tel. Full answer-a3 Sest hints bis.
“ratio 93% fraction-a3 #1A&Fs 5% example e @RMS,”

“g3s recipe scaling problem ws, &8 answer S5—first hint w\e.”

“mixture problem-& concentration €33 total amount @™ table I @RTS.”
“INK proportion setup 5 & F check F: [setup paste].”

“speed = distance/time =t 36 word problem I=re.”

=

A S

Solved classroom examples

" Ratio simplify
5:15-¢& simplify F4Ce 92 #iee 5 T divide $f#: 5: 15 =1 : 3.
&

4 N\
Unit rate
240 km in 4 h 20 speed = 240/4 = 60 km/h. Unit rate &fs 1 hour distance .
& J
( N\

Mixture amount

10 L solution-9g concentration 20%. Solute amount = 0.20 x 10 = 2 L. ¥ water
add =4, solute 2 L-3 =,

g
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. 5:15 ratio simplify <.
&f3re: 12 2l 5 e ©fst S,

CONIg O« CrlRIl:

2. @< box-9 10 red @<2 20 blue balls ¥it2. red:blue < F4l.
3f57e; order f3< a4l

COINIT ORI Srrstl:

3. Recipe-(® 2 cups sugar @32 4 cups flour. sugar:flour simplify Sl
3fore: 2 e divide I

CONIE OIKHIg GrlRI=yl:

4. 60 km in 2 hours. speed ¥ km/h?
3f5re: distance/time.

COIN ORI Sretl;
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5. 3 pens-&3 w¥ 30 Bi<Fl. 1 pen-ad wiy Fo?
f5re: unit price.

COINI ORI Sretl;

6. Map scale 1 cm : 5 km. map-4 4 cm *Cf real distance ¥?
fre: 4 times 5.

(OIS OIS Gl

7. 6:9 @31 2:3 equivalent f?
f5rs: cross multiply 1 simplify.

COINIg O« @l
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8. Class-@ boys:girls = 12:18. simplify S
&f5rs: common factor 6.

CONIg Ol @rlRIl:

9. 2 Ljuice-a 1 L water (St juice:water J1?
gfere: 2:1.

COINIS OIS GrlRI=yl:

10. &5 bicycle 15 km in 1 hour 5t. 3 hours-4 F9?

3f57e; rate constant 3.
COINIE QI @Al

Classroom practice: Problems 11-20

11. Ratio 3:4 @32 total 35 RCeT 42 WL FS?
fore: total parts 7.

(OIS OIS Gl
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12. A car 150 km in 3 h, another 220 km in 4 h. &b faster?
f5rs: unit rate compare FC.

(OIS OIS Gl

13. Recipe 5 &9 @115 2.5 cups rice. 12 G4 &5 o rice?
fsFe: per person rate (I3 FCl.

COINIS OIKHIE GrlIeyl:

14. Scale drawing-& 2 cm represents 7 m. 9 cm represents ¥ m?
&f5rs: proportion facl,

COINIg OId«I @l
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15. 20% salt solution 5 L 43R pure water 5 L (N*ItsT concentration ¥e?
fore: solute amount AT @K FCEL.

CONIg O« @rll:

16. 9 mixture-9 acid:water = 1:4. total 25 L. acid ¥9?
f5re: total parts 5.

S RIEACIERIERIERL

17. I 8 workers 6 i e (*1¥ F5C4, 12 workers F© W F93?
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2fsre: work constant, inverse proportion.

CONIg Ol @l

18. & train 45 km/h speed-@ 2.5 h 5¢. distance ¥9?
3f5re: distance = rate time.

(OIS OIS GrlRTeN:

19. &3 class-4 math:science preference = 4:5, total 45. science ¥9?
&f5rs: total parts 9.

CONIg Ol Gl
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20. 3 kg apples-&a3 %I 180 Bi<Fl. 5 kg 7 o7
3f5re: unit price.

(OIS OIS Gl

Super challenge: Problems 21-30

21. 73 mixture &Cz: 10% salt €32 40% salt. 25% salt solution 12 L I=ITS F© L FJ AII?
3fsre: amount of salt equation fevca,

CONIg Ol CrlRIl:

22. A:B=2:3, B:C=4:5. A:B:C smallest whole-number ratio &< 3.
2fsre: B parts equal S,

COINIS ORI Srrstl:
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23. @< pipe 6 h-@ tank o4, ACEF pipe 9 h-9 Od. 4F7(F F© time?
2fsre: rates add .

COINIS OIKHIg GrlRI=yl:

24. Speed upstream 8 km/h, downstream 12 km/h. boat-49 still water speed &3} cur-

rent speed (& IS,
f5re: average and half difference.

COINI ORI Sretl;
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25. &3 shop 3 buy < 1 free (m3. effective discount percent ¥?
f5rs: 4 items-@3 price 3 items.

CONIg Ol @Il

26. @< class-d math:science = 4:5, science:art = 3:2. smallest possible group 4cel.
2fsre: science parts LCM L.

COINIE OIHIg GrlI=yl:
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27. &3 recipe-ce sugar:flour:butter = 2:5:1. flour 750 g (T sugar 43R butter ¥o?
f5rs: one part = 150 g.

(OIS OIS Gl

28. &3 car first half distance 40 km/h 432 second half 60 km/h 5te1. average speed ¥?
fore: equal distance =& harmonic idea; total time I3 Sl

CONIg O« Crll:
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29. &3 mixture problem-4 two unknown @ one equation ite. & infinitely many
answer s 7, 7 example 7re,
2fsre: extra condition missing.

COINIS OIKHIg GrlRI=yl:

30. fAte@ @S proportion problem N8 (T4 direct proportion =1, inverse proportion
SICal. Solve Sl
3fsrs: workers-time 3l speed-time ®Itdl.

CONIS OIdHIg GrRI4yl:
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IR S

Pi, Circles, Approximation &2
Measurement

[ Classroom question: &f$f circle-9a f$eta @2 mysterious ratio (& 0 AF? ]

Learning goals

* radius, diameter, circumference @32 area (JJ.
» 7-(& circumference/diameter ratio fRtE 7.
* measurement error &g approximation (<.

* circle, semicircle @3% composite shape problem solve F<.

Theory and explanation basics

4 )
Circle-&3 < point center (A same distance-4 1. @2 distance radius r. Diameter

d = 2r. Circumference C = circle-93 SRI*F length. @fsf circle-93 =5 C/d &
L 9F8; (AL3 7.

J

( N\
Approximation ST+ @e1 Sl =®l; V] measurement-¢4 (25 error ATH, O3 1 ~ 3.14
(=K I, Area A = 72 JI99 area radius-93 square-43 3 scale FF.

. J

Visual idea

61



afeires ofe - 2w 1

&% 50 YouTube Live &5 | 2023-24

Measure &l string W circumference,
ruler M diameter, ©R%F C'/d compare I,

~

Watch and learn further

©. 917 - PI topic in class materials

Math Antics - geometry

Khan Academy - geometry

Two groups of online learning links

©. T2 AR 91of (alfedt - & 50 F M ©E I

( Group A: Dr. Biplab Pal class links

* T. 9T - Magic of Pi
e ©. 9l - Geometry

* T, 9T - Basic Geometry
Group B: Other YouTube references
* Numberphile - Pi

* Numberphile - Pi playlist

L YouTube search - Math Antics circles

o T, ReR AT 21 (2lfers - &AW 50 F ey w6 I

* YouTube search - Khan Academy circumference and area of circles
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https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/user/mathantics/playlists
https://www.khanacademy.org/math/geometry
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=sZfzTVNZm8c
https://www.youtube.com/watch?v=T1M7_7-B93s
https://www.youtube.com/watch?v=BFZi8m-DR_U
https://www.youtube.com/watch?v=yJ-HwrOpIps
https://www.youtube.com/playlist?list=PL4870492ACBDC2E7C
https://www.youtube.com/results?search_query=Khan+Academy+circumference+area+circles
https://www.youtube.com/results?search_query=Math+Antics+circles
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AI prompts for this chapter

4 N\

a3 prompts-&tal Srs (531 419 2Itd 59219 4l Full answer-49 S1tst hints ohe.
1. “circle-&3 radius, diameter @32 circumference diagram ™3 @RTS.”

2. “ area formula-CS r? A, AGSIF (RS, ”

3. ‘| C = 27r MF A = 7102 IR IR [T gy =; SN hints ws.”
4. “a3f6 semicircle problem IS QIR ©Y setup WS, ”

5. “&E circle problem solution-4 unit €& (g & =1l check F1.”

Solved classroom examples

p
Circumference
L Diameter 100 cm &1 C' = 7d ~ 3.14 x 10 = 31.4 cm.

" Area
Radius 3 cm 26T A = 7r? &~ 3.14 x 9 = 28.26 cm?. Unit square 2.

A J

p
Semicircle perimeter

Semicircle-&3 perimeter = half circumference + diameter = 7r + 2r.
- J
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. Circle-@g radius 5 cm 2(1 diameter ¥9?
3f57e; diameter = 2 times radius.

CONIg O« CrlRIl:

2. Diameter 10 cm %C1 circumference &< 0, © ~ 3.14.

35S O = 7d.
COINIS OIKHIE GrlIeyl:

3. Radius 3 cm 21 area &< .
5o A = 2.

COINI ORI Sretl:

4. Diameter 14 cm 2«7 radius F9?
3f57e: diameter/2.

CONIS OIdHIg GrRIAtl:

64



sifeires fofe - we 1 @ 50 YouTube Live 9 | 2023-24

5. Circumference 31.4 cm %<1 diameter estimate <.
3fore: divide by 3.14.

CONIS OIdHIg GrRIAyl:

6. 93 coin circle & FeF check FE?
3f5re: center (ACF edge SRMCF same distance.

(OIS OIS Gl

7. Radius double 2t diameter SIS IATL?
3f57e: diameters double 2(<.

COINIg O« @l
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8. Area unit (3 cm? TI?
2fore: area two dimensions multiply F.

CONIg Ol @rlRIl:

9. ¥<b semicircle St @32 diameter mark .
357 circle-ag half =rs.

COINIS OIS GrlRI=yl:

10. = & exact 3.14? Explain.
2fsre: 3.14 approximation.

COINIE OIKHIg GrlRI=yl:

Classroom practice: Problems 11-20

11. Radius 7 cm 2«7 circumference €<% area (<9 FAl.
3f5re: B2 formula WM IR I,

(OIS OIS Gl
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12. Diameter 20 m circular garden-&3 boundary fence length &s?

3f5re; O = 7d.
(oINS ORI GrlIAtl:

13. &= circular table-@< radius 0.5 m. top area ¥9?
2fsFe: meter units AT

COINIS OIKHIE GrlIeyl:

14. @< wheel-@5 diameter 70 cm. 10 rotations-& &% distance t3?
3f3re; one rotation = circumference.

COINIg OId«I @l

67



sifeires fofe - we 1 @ 50 YouTube Live 9 | 2023-24

15. &F semicircle-&< radius 6 cm. perimeter (I FCSl.

G ‘3"{0.‘ Tr + 2r.
CONI I GRIANL:

16. Diameter measurement 10.2 cm, circumference 32.0 cm. C'/d estimate F¢4l.
3fore: divide T

S RIEACIERIERIERL

17. &< circular pond-&< radius 4 m, 5i€9C* 1 m path. path-4< area ¥9?
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3f57e; outer radius 5 m.

CONIg Ol @l

18. &3 pizza radius 6 inch, ¥t 8 inch. area ratio ¥?
3fsre: radii squares compare Fl.

(OIS OIS GrlRTeN:

19. &< circle-&@9 area 78.5 cm?. radius estimate J¢4l.
3fere: divide by 3.14, then square root.

CONIg Ol Gl
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20. @< rectangle-93 fet largest circle @il =CACR. rectangle 10 cm by 6 cm. circle

radius F9?
3f57e: smaller side diameter.

(OIS OIS Gl

Super challenge: Problems 21-30
21. 10-inch @38 12-inch pizza @R, 12-inch pizza 40% Q& @S, area SIS @H better

value?
3f3re: area diameter square proportional.

COINIS OIHIg GrlI=yl:

22. &3 track rectangle 50 m by 30 m, short side-4 semicircles. perimeter &3% area (34
.
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3f3re: 42 semicircle = one circle radius 15 m.

CONIg Ol @l

23. @3 circular field-&3 circumference 220 m. area estimate JGl, 7 = 22/7 &4,
3f5re: radius WSt (@9 I

COINIF QI Srel:

24. &3 washer shape: outer radius 8 cm, inner radius 3 cm. metal area ¥9?
3 ‘}'(\'J.' outer area - inner area.

CONIS OIHIg GrlRI=yl:
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25. & goat 7 m rope ta pole-a il grazing area ¥e? I wall @<l half-block =1?
f5re: circle area, then half.

(OIS OIS G

26. @< circular clock-g@d minute hand 10 cm. tip &< hour-4 ¥© distance IR[?
f5rs: one full circumference.

COINI ORI SRl
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27. Measurement error: diameter 10 cm-a9 (1 10.5 cm N9« area estimate $© per-
cent & 23?

gfore: area radius square proportional.

CONIg Ol @RIl

28. & circular logo scale factor 3 Wt 3% F4eT circumference @3 area ¥ @9 JCG?
3f5re: length scale 3, area scale 9.

COINIS OIKHIg GrlRI=yl:
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29. fe=6 household object Mtd 7 measure F<19 mini experiment design Fl. table s,
f5re: object, C, d, C/d columns T4l

CONIg O« @rll:

30. @& composite shape I8 TTe rectangle + two semicircles &tz Wte@ dimensions

AT perimeter @ area solve Il
3fore: diagram s S,

CONIg Ol @RIl
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HYII 6

Equations: Balance, Remainders 412
One Unknown

[

Classroom question: &3 unknown I G| SIFCF represent FACo AH?

Learning goals

equation-G& balance R (4.

one-step '8 two-step equation solve F<l.
remainder @3} divisibility problem &t solve .
solution check ¥4 habit ¢efd F4.

Theory and explanation basics

.

P
Equation NIt 732 side equal. Balance scale-43 e, @< side-4 T <1, A5 side-98 IR

FAOIE. © + 5 = 12 solve F4C® +5 undo I -5 <.

~

J

-

Vs

i
Unknown variable (FItal magic =%; @ft @36 w9, Word problem-d unknown-G&

gt relation o714t problem (%16 23 IR’ Remainder problem-d division-43 structure
CF: number = divisor x quotient + remainder.

Visual idea
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VAN VAN

T+5 12

Equation solve 341 NIt4 balance
IO (A4 unknown Ml F4l.

~

Watch and learn further

o T, I8 AT 2o (2iferD - & 50 FI97 ey w2 I
* ©. 9l - Equation 1
* T, e - Basics of Equation

* Khan Academy - algebra basics

Two groups of online learning links

( Group A: Dr. Biplab Pal class links
o T, T2 AT 21 Calfemd - &I 50 Fi7 T wE Tl

* ©. 9«1 - Equation 1
* T. 97 - What is equation?

* ©. 91 - Problem Solving with one variable
Group B: Other YouTube references

* YouTube search - Math Antics algebra basics
* YouTube search - balance model equations
* YouTube search - one step and two step equations

.

* YouTube search - Khan Academy algebra basics equations

AI prompts for this chapter

-~

1. “balance model W z + 5 = 12 @RNS,”
. “4% equation-43 next step @Y hint I [equation].”
. “a3b word problem I=18 TF equation 2z + 3 = 17.”

FER?”

a3 prompts-@tel [ee (531 F4I9 9Itd 59219 F¢dl. Full answer-a9 SNtst hints ohe.

2

3

4. “AfN solution FCRMR: [steps]. & gaf fbfese S, full solution e 1.”

5. “remainder problem-4 number = divisor x quotient + remainder ¥OI IIRF

~N

J
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https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=vozvdq-_h-s
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.khanacademy.org/math/algebra-basics
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=vozvdq-_h-s
https://www.youtube.com/watch?v=H_qweXFFL6Q
https://www.youtube.com/watch?v=iyjGeRrMiE0
https://www.youtube.com/results?search_query=Khan+Academy+algebra+basics+equations
https://www.youtube.com/results?search_query=Math+Antics+algebra+basics
https://www.youtube.com/results?search_query=balance+model+equations+middle+school
https://www.youtube.com/results?search_query=one+step+two+step+equations+middle+school
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Solved classroom examples

p
One-step equation
z + 5 = 12. 78 side (TS 5 subtract: = = 7. Check: 7+ 5 = 12.
G

( N\

Two-step equation
3r —4 = 11. Add 4: 3z = 15. Divide by 3: z = 5.
-

[ Remainder form

A number gives quotient 6 and remainder 2 when divided by 5. Number =5 x 6 +
4= ke

&
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. Solve z 4+ 5 = 12.
3f5re: 5 subtract S,

COINI OIKHIE Grleyl:

2. Solve 3z = 21.
3f5re; 3 T divide A

COINIS OIKHIE GrlIeyl:

3. Solve z/4 = 8.
2f5rs: 4 T multiply S

CONIE OIKHIg GrlRI=yl:

4. Solvez — 9 =6.
3f5re; 9 add .

CONIS OIdHIg GrRIAtl:
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5. Solve 22 +1 = 11.
3f5re; 1 subtract, S99 divide.

COINI ORI Sretl;

6. Check I = = 4 & 3z + 2 = 14 satisfy I@&?
3fsrs: substitute .

(OIS OIS Gl

7. Translate: number plus 10 equals 25.
fore: let number = z.

COINIg O« @l

80



sifeires fofe - we 1 @ 50 YouTube Live F | 2023-24

8. @& number-4s double 18. number F?
3f5re; 2x=18.

CONIg Ol @rlRIl:

9. 30-& 7 M@ divide ¥4 remainder F9?
3fre: 7x4=28.

COINIS OIS GrlRI=yl:

10. Solve 5 + z = 19.
3f57e; order matter ¥ .

COINIT ORI Srretl:

Classroom practice: Problems 11-20

11. Solve 4z + 7 = 31.
3fsre: 7 subtract, then divide by 4.

(OIS OIS Gl
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12. Solve 52 — 6 = 29.
3fre: 6 add.

(OIS OIS Gl

13. Solve z/3 + 4 = 10.
fsre: 4 subtract, then multiply by 3.

COINIT ORI Srretl:

14. A number plus its half is 18. number ¥s?
e o+ /2 = 18.

COINIg OId«I @l
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15. &3 rectangle-&d perimeter 28 cm, length 8 cm. width &9?
f5re: 2(1 + w) = 28.

CONIg O« @rll:

16. &< number 5 T divide F4C quotient 9 remainder 3. number F?
&f5re: 5x9+3.

S RIEACIERIERIERL

17. Solve 7x = 3z + 20.
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3f57e; 3x subtract.

CONIg Ol @l

18. Age problem: Rina @4« z, 5 924 “{t3 17 2. equation 8 age (I .
e o +5=17.

(OIS OIS GrlRTeN:

19. 3 consecutive numbers-ag sum 48. numbers < I .
e o+ (2 +1) 4 (¢ +2) = 48.

CONIg Ol Gl
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20. @< ticket adult 50 5=, child 20 5=, 3 adult @32 2 child B 210 5=l 2 (XF .
3f5re: 150+20x=210.

(OIS OIS Gl

Super challenge: Problems 21-30

21. Solve 2(z + 5) = 3z — 4.
f5re: expand 31 balance method 35724 T

COINI ORI Sretl;

22. Solve /3 + z/4 = 14.
3f5re; LCM 12 59219 Sl

(OIS OIS Gl
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23. @& number-93 20% @32 30 (9 901 50 T number F9?
3f3rs: 0.2x+30=50.

COINIS OIKHIg GrlRI=yl:

24. &3 store discount #td price 360 51, discount 10%. original price Fe?
f5re: 360 = 90% of original.

COINI ORI Sretl;
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25. & equation no solution: 2z + 5 = 2z + 9. balance W explain F& €32 story IS,
fore: 2x subtract S0 contradiction.

CONIg O« @rll:

26. @< equation infinite solutions: 3(z + 2) = 3z + 6. (F47?
f5rs: expand S,

CONIg Ol CrlRIl:
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27. & number 8 ¥ divide €t remainder 5. €3 number 4 Wt divide <t remain-
der J?

3f57e; remainder relation SItl.

CONIS O GrRIAyl:

28. Create and solve a problem leading to /3 + x/4 = 14. Units explain F¢4l.
f5re: sharing 3 time story Jre.

(OIS OIS Gl

88



sifeires fofe - we 1 @ 50 YouTube Live 9 | 2023-24

29. @3 class fund-@ <12 equal 51 (. 3 T 1 fMcet ifdeaa 5 Bl & e =31, total 300

BIFl. ¥@ students?
2fsre: original students = n, equation set Fl.

COINIS OIKHIg GrlRI=yl:

30. ftew @36 equation puzzle IM8 @A answer 11, &g at least 3 steps A,
f5re: operations reverse 3.

COINIT ORI Sretl;
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SYII 7

Geometry: Shapes, Angles, Triangles
Q<4 Proof Thinking

[ Classroom question: Diagram eI(d reasoning-43 language 20 8t5? ]

Learning goals

* basic shapes @3 ©Itwd properties (o=l.
* angle sum, right angle &3% parallel ideas IR F4l.
* triangle, rectangle, rhombus 8 circle &+l F<1.

» counterexample @32 proof thinking ©z 4.

Theory and explanation basics

( R
Geometry %3¢ drawing 7%; @G spatial reasoning. Diagram (@<’ & relation =T,

f&® proof JC1 & relation se5. Triangle-93 angle sum 180 degrees; rectangle-&3

opposite sides equal €<% all angles 90 degrees.

( )\
Counterexample mathematics-43 *fe=ial tool. &S I It “four equal sides N
square”, rhombus counterexample (S #td, SK9 rhombus-47 sides equal 218 an-
gles 90 degrees IS *(© “IT4.

&

Visual idea
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Triangle: angles sum 180° Rectangle: 90° corners

v

Rhombus: sides equal, angles may differ

~

Watch and learn further

©. Qe At 21f (alfers - &2 50 F9 ey w2 I
T. 917 - Basic Geometry

©. #fle1 - Triangle and other shapes

©. 9fle1 - Geometry and Algebra

Two groups of online learning links

-

-

Group A: Dr. Biplab Pal class links
o T, 727 AT 21 CalfemD - & 50 Fi7 T wF T

» T. 9«1 - Basic Geometry
» ©. 9 - Triangle and other shapes

* ©. Al - Geometry 3
Group B: Other YouTube references
* Math Antics YouTube playlists - Geometry

* YouTube search - Khan Academy triangles angles
* YouTube search - geometry proof thinking middle school
* YouTube search - area perimeter visual explanation
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https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=BFZi8m-DR_U
https://www.youtube.com/watch?v=VXIcReggWc4
https://www.youtube.com/watch?v=CcL7b3Z0Rh0
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=BFZi8m-DR_U
https://www.youtube.com/watch?v=VXIcReggWc4
https://www.youtube.com/watch?v=nZjdM0_OU3U
https://www.youtube.com/user/mathantics/playlists
https://www.youtube.com/results?search_query=Khan+Academy+triangles+angles
https://www.youtube.com/results?search_query=geometry+proof+thinking+middle+school
https://www.youtube.com/results?search_query=area+perimeter+visual+explanation
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AI prompts for this chapter

a3 prompts-@teTl fNTe (581 FAIK 9Itd 329 Feal. Full answer-a9 SIItst hints she. |
1. “Triangle angle sum 180° (&, &b paper-cutting explanation #1e.”
2. “square, rectangle, rhombus &R parallelogram 9=+ table 1=18.”
3. “g3b geometry statement #I8 &3 counterexample AR F 7 AN ferea Fa.
4. “93 diagram problem-&3 answer 77, ©Y F draw F33 Il [problem].”
§ 5. “&INE proof-&3 first gap §ce s, full proof e =1.” )

Solved classroom examples

~

( Third angle
Triangle-&3 32 angle 70 degrees @3 50 degrees. Third angle = 180 — 70 — 50 = 60
degrees.

( N\

Rectangle area
Rectangle 8 cm by 5 cm %Cef area = 8 x 5 = 40 cm?, perimeter = 2(8 + 5) = 26 cm.
-

f Counterexample

Four equal sides St SRS square 3. Rhombus-¢3 sides equal @ angles 90 de-
grees <18 (S (4.

-
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. Rectangle shape-&a3 real-life object-43 7% fercal.
f5rs: door 1 book page.

COINIE O GlRIl:

2. Right angle &< degrees?
fore: square corner.

CONIg Ol CrlRIl:

3. Triangle-a4 angles 70 &8 50 degrees 2« third angle ¥?
3fsre: sum 180.

COINIS OIKHIg GrlI=yl:

4. Square-&9 4 sides 5 cm (< perimeter 97
f5re: 4 times side.

CONIS OIHIg GrlRI=yl:
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5. Rectangle 6 cm by 4 cm *(«T area ¥9?
3f5re: length times width.

CONIS OIdHIg GrRIAyl:

6. Circle-4 radius @32 diameter mark <.
3fsre: center (UCF edge = radius.

(OIS OIS Gl

7. Parallel lines ?
357 (¥ lines meet < 1.

COINIg O« @l
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8. Equilateral triangle-a3 &fefs angle 9?
gfSre: 180/3.

CONIg Ol @rlRIl:

9. &< shape-&3 5 sides (e N FI?
&f5rs: pentagon.

COINIS OIS GrlRI=yl:

10. &5 obtuse angle & 90 degrees-a3 @™?
gfzre: %), g 180-9% .

COINIE OIKHIg GrlRI=yl:

Classroom practice: Problems 11-20

11. Triangle angles 45, 45 €% ? *(<T missing angle 7
&fre: 180 (TS subtract.

(OIS OIS Gl
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12. Rectangle perimeter 30 cm, length 10 cm. width Fe?
&f3re: 2(1+w)=30.

(OIS OIS Gl

13. Parallelogram-&s base 8 cm, height 5 cm. area $9?
2fsre: base times height.

COINIS OIKHIE GrlIeyl:

14. @< right triangle-a4 legs 3 cm @3t 4 cm. hypotenuse 7
f5rs: Pythagoras.

COINIg OId«I @l
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15. Square area 49 cm?. side Fs?
2fsrs: square root.

CONIg O« @rll:

16. @< rhombus square w1-8 2(© AT (F?
3f5re: angles 90 1 3C© A

S RIEACIERIERIERL

17. &< angle 35 degrees. ©I complementary angle ¥©?
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3f57e; sum 90.
CONIg Ol @l

18. &< angle 120 degrees. ©IF supplementary angle ¥s?
f5re: sum 180.

(OIS OIS GrlRTeN:

19. &= coordinate grid-« (0,0), (4,0), (4,3), (0,3) points rectangle I-RI. area ¥?
f5re: side lengths 4 and 3.

CONIg Ol Gl
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20. &= triangle-&3 side 5, 5, 8. Isosceles &?
3f5re: two equal sides.

(OIS OIS Gl

Super challenge: Problems 21-30

21. @ tiled floor right triangles ™t =1, legs 9 cm @3k 12 cm. hypotenuse Fs? 40
tiles-4 hypotenuse edges (b F© (S ATI?
3foFe: &N 15 cm ({9 FCE; arrangement assumption facal,

COINIS OIKHIg GrlRI=yl:

22. ¥< four equal sides square—ad3 claim-93 counterexample w8 @32 angle info

explain 34l
3f%rs: rhombus St
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CONIg O« @rll:

23. &3 rectangle-@< diagonal 13 cm, one side 5 cm. &5 side F9?
f5rs: Pythagoras.

CONIg Ol @RIl

24. @< quadrilateral-4s angles 80, 100, 95 &<} ?. missing angle ¥?
fsre; sum 360.

COINIS OIKHIg GrlRI=yl:
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25. & triangle-93 sides 2, 3, 6. @5 triangle 2® i1ta?
3fsre: triangle inequality.

COINIS OIKHIg GrlRI=yl:

26. &< shape-ad perimeter fixed 24 cm. rectangle dimensions Wt maximum area

guess .
3fsre: square usually max.

COINI ORI Sretl;
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27. &3 coordinate triangle-&g vertices (0,0), (6,0), (0,8). area @32 hypotenuse (35 Sl
f5rs: right triangle.

CONIg Ol @Il

28. @& compound shape rectangle + semicircle. =tew diagram @ dimensions it area
2f5re: parts M I

COINIS OIKHIg GrlRI=yl:
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29. Parallel lines cut by transversal *(«1 alternate interior angles (&< equal—informal
explanation nre.

fore: sliding/corresponding angles Sl
COINIS SIS @RIl

30. &< proof feT4l: equilateral triangle-93 39 angles equal = &fofs 60 degrees.
2fsre: sum 180 and equal angles.

CONIg Ol @RIl
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CEHER:

Two Variables, Graphs, Patterns 433
Systems

[ Classroom question: Points-43 27 el relationship reveal F? ]

Learning goals

» coordinate plane-4 point plot Fl.
« input-output table (F graph (% 3.
* linear pattern @ slope idea (J1_1.

* two-variable system-4< intersection meaning (1.

Theory and explanation basics

( R

@ variable IweltsT &5 variable SSItT ey, (16 relation. Table values organized
(3, graph pattern (441, equation rule ¥ ATL. y = 2z + 1 W X-93 &S 1 increase-9
y 2 EFICS.

.

J

-

N
Two equations @FIC3F e 2(e1 ©fthd common solution AF. Graph-a @i 98 line-93
intersection. Real story-C® intersection SIt<f 48 options same cost, two trains meet,
| Stwo conditions @313 satisfied.

Visual idea
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(4,5)

:3)

N W R~ U,

T

Table — Points —
Pattern — Equation

~

Watch and learn further

©. Qe At 91f (2lfers - & 50 F ey w6 I
©. “fIe - equation/two variable class in playlist
Khan Academy - graphing lines

3BluelBrown - visual math channel

Two groups of online learning links

Vs

(&

Group A: Dr. Biplab Pal class links
 ©. e 2eTa 2o afend - e 50 F9 e wF Il

* ©. 9l - Word Problem and Algebra
* ©. 9«7 - Equation 1

* T. 9l - How to use Math?
Group B: Other YouTube references
* YouTube search - Khan Academy graphing linear equations

* 3BluelBrown YouTube channel - visual math
* YouTube search - coordinate plane middle school
* YouTube search - systems of equations intro
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https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
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https://www.khanacademy.org/math/algebra
https://www.youtube.com/c/3blue1brown
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https://www.youtube.com/watch?v=sr-XeE58q5c
https://www.youtube.com/watch?v=vozvdq-_h-s
https://www.youtube.com/watch?v=vFMEOcJgb8k
https://www.youtube.com/results?search_query=Khan+Academy+graphing+linear+equations
https://www.youtube.com/c/3blue1brown
https://www.youtube.com/results?search_query=coordinate+plane+middle+school
https://www.youtube.com/results?search_query=systems+of+equations+intro+middle+school
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AI prompts for this chapter

4 N\

98 prompts-&tel NTS (521 T At B9 Tel. Full answer-a3 Sest hints bis.
. “coordinate plane-4 (3,2) plot 31 steps (@RS, ”

“table (ICF equation guess FAC ANICF hints nis.”

“7% line-93 intersection IR J| @R, 36 example wre.”
“g8 system solve FFK Ao graph idea @RNS: [system].”
“INE table (IS pattern Yoo wie, [FF final equation e 1.”

—

A S

Solved classroom examples

p
Point plot
Point (3,2) NIt origin (¥ 3 units right €2 2 units up. Order @RI (X,y).

& J

p
Function table
y = 22 A 2 = 5 & y = 10. Input IFEICH output rule S IR,
.

p
Intersection
I taxi A cost y = 20+ 5z €32 taxi B cost y = 10+ 7z, equal cost C91TS 20+ 5z = 10+ 7.

& /)
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. Point (3,2) coordinate axes-4 plot S¢4l.
3f5re: 3 right, 2 up.

CONIg O« CrlRIl:

2. y =2 Az =59y Po?
3f5re; substitute.

COINIS OIKHIE GrlIeyl:

3. y=x+4=Tx =0, 1,2-49 table 79 F.
3f5re; &fsfb x-a3 75 4 @9 S,

COINI ORI Sretl:

4. Pattern: 2, 4, 6, 8, . hext term?
3f57e; 2 I ANC.

COINE ORI GlRIAl:
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5. Point (0,5) (9 axis-43 Tog?
3f5re: x=0 = y-axis.

COINI ORI Sretl;

6. y=10— 2Tz = 3-9y F9?
3fsre: 10-3.

(OIS OIS Gl

7. &3 line-&d two points (0,0), (1,2). next point guess Fl.
3f3re; x 1 A0 y 2 AT,

COINIg O« @l
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8. Table: x 1,2,3; y 3,6,9. rule {I?
2fsre: y = 3z.

CONIg Ol @rlRIl:

9. Graph-4 horizontal axis (&< variable?
Ef3re; RS X.

COINIS OIS GrlRI=yl:

10. Ordered pair-4 first number J @RIT?
2fsre: x-coordinate.

COINIT ORI Srretl:

Classroom practice: Problems 11-20

11. y = 3z + 2 tableI=m8 for » =0, 1, 2, 3.
3fore: substitute.

(OIS OIS Gl
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12. Line through (0,1), (1,3), (2,5). rule SI?
3f%re: increase 2, start 1.

(OIS OIS Gl

13. Taxi cost y = 50 + 10x. 7 Km ¢91CeT cost F©7?
3fore: x=7.

COINIS OIKHIE GrlIeyl:

14. Two plans: A = 100 + 5z, B = 40 + 8z. ¥4« same?
3fore: set equal.

COINIg OId«I @l
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15. Pattern 5, 8, 11, 14. 20th term?
3f5re: first + 19 increments.

CONIg O« @rll:

16. Coordinate rectangle points (0,0), (4,0), (4,3), (0,3). diagonal length ¥s?
f5re: Pythagoras.

S RIEACIERIERIERL

17. Solve system: z +y = 10, z —y = 2.
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f5rs: add equations.

CONIg Ol @l

18. Graph line y = 2-99 meaning JI?
3f5re: output equals input.

(OIS OIS GrlRTeN:

19. &< savings account 20 51 e w2, @fe week 5 51l add. equation fevcal.
3f5re: y = 20 + Sw.

CONIg Ol Gl
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20. @< arithmetic pattern-4< first term 7, common difference 4. 10th term?

3f5re; 749 x 4.
(SN ORI Gl

Super challenge: Problems 21-30

21. 2 train 300 km apart, speeds 40 and 60 km/h toward each other. distance vs time
graph 918 &3 meeting time (& FCAl.
f5re: combined speed.

COINIT ORI Sretl;

22. Online game score S = 50 + 20w — 5[. Score 165 %<7 wins/losses combinations (34
.
f5rs: 20w-51=115, whole numbers.
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CONIg O« @rll:

23. Two phone plans: Plan A fixed 200 + 2/min, Plan B fixed 50 + 5/min. <4 A cheaper?
f5rs: inequality solve.

CONIg Ol @RIl

24. &% pattern quadratic 2e #Ita 2 1,4,9,16,25 (cd rule explain S,
2fsre: squares.

COINIS OIKHIg GrlRI=yl:
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25. System 2z + y = 12, z + 2y = 12 solve S¢d graph meaning J¢el.
2fsre: elimination.

COINIS OIKHIg GrlRI=yl:

26. &% line-&3 slope 3, y-intercept 2. story problem Ire.
f5re: starting value + rate.

COINI ORI Sretl;
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27. Table values: x 0,1,2,3; y 1,4,9,16. Linear =% (F7?
f5rs: differences equal .

CONIg O« @rll:

28. Graphically 33me why two parallel lines no solution.
3f5re: never intersect.

CONIg Ol CrlRIl:
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29. &3 mixture story(& two-variable system 918, where total 10 L and concentration

target.
3fsre: x+y=10 @32 concentration equation.

CONIS O GrRIAyl:

30. ftew @6 system IS T solution (4,6). 72 equations f&cd verify Sl
&f3re: @ gfb lines (4,6) fc T/,

(OIS OIS Gl
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CEHER

Statistics, Data, Spreadsheets 432 Fair
Comparisons

[ Classroom question: 4 numbers evidence 2, ST FY BY noise? ]

Learning goals

* mean, median, mode ¢3% range I3 F41.
» data table @ chart *rel.
+ misleading graph ot =4l

« fair comparison-43 &= suitable metric =2 F4.

Theory and explanation basics

( )
Statistics data-( summary %d. Mean < values-4< average, median sorted list-a49
middle, mode most frequent value. (&= measure J5J2F F2<, ©l question-a3 T/

| Frée =

p
Fair comparison $4Ce €38 denominator #&<d. Total points SR fair =% I group
size AETMI 2. ©YF points per student, percent, rate 9l normalized score WSFIF O
AL

(& /

Visual idea
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A B C D E

Data — Table — Graph —
Question — Fair decision

~

Watch and learn further

o T, T2 AT 21 (alfem - & 50 FIT T wF T
* ©. 91 - Understanding Data
* Khan Academy - statistics and probability

* Math Antics - statistics and measurement

Two groups of online learning links

( Group A: Dr. Biplab Pal class links
o T, 727 AT 21of (alfed - &I 50 Fi7 T wE Tl

» ©. 91 - Understanding Data
* T, ¥4I - Sense of reference

* . 9l<T - How to use Math?
Group B: Other YouTube references
* YouTube search - Khan Academy statistics middle school

* YouTube search - Math Antics mean median mode
» YouTube search - misleading graphs for students
* YouTube search - spreadsheets for kids math

-
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https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=wW78-Ou5fCo
https://www.khanacademy.org/math/statistics-probability
https://www.youtube.com/user/mathantics/playlists
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=wW78-Ou5fCo
https://www.youtube.com/watch?v=vq3k7_G7H5g
https://www.youtube.com/watch?v=vFMEOcJgb8k
https://www.youtube.com/results?search_query=Khan+Academy+statistics+middle+school
https://www.youtube.com/results?search_query=Math+Antics+mean+median+mode
https://www.youtube.com/results?search_query=misleading+graphs+for+students
https://www.youtube.com/results?search_query=spreadsheets+for+kids+math
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AI prompts for this chapter

4 N\

98 prompts-&e NS (521 T At B9 Tel. Full answer-a3 Sest hints bis.
1. “mean, median, mode ST F& real examples ta @RMS.”

2. “(@ data set-4 outlier YFCA mean (= misleading 0 ANI?”

3. WK data-&3 @ fair comparison metric suggest I : [data].”
4. “a36 misleading graph-93 example @_S.”

. “spreadsheet formula ™ average e @K F71?”

w1

Solved classroom examples

( Mean
2,4,6,8-99mean=(2+4+6+38)/4=5.
. J
( -
Median
3,9,5,1, 7 sort (=1 1,3,5,7,9. Median = 5.
.

Fair metric
House A 100 points, 10 students; House B 150 points, 30 students. Per student:
A=10, B=5. Total (¥4te &= result, fair metric IweTIs.

N\
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. 2,4, 6, 8-99 mean (I 4.
f5rs: add and divide by 4.

CONIg O« CrlRIl:

2. 3,9,5, 1, 7-49 median &< .
357 sort first.

COINIS OIKHIE GrlIeyl:

3. 2,3, 3,4, 5-93 mode JI?
3fsrs: most frequent.

COINI ORI Sretl:

4. 10,12, 15, 20-a9 range ¥97?
3f5re; max-min.

COINE ORI GlRIAl:
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5. &< table-@ 5 students-&@9 marks fec4 highest & .
f5re: largest value.

CONIS OIdHIg GrRIAyl:

6. Bar chart-4 tallest bar Sl &IR_IT?
3fore: largest category.

(OIS OIS Gl

7. Mean 10 @32 total 50 2tsF number of values 5 f&?
3f3re; mean = total/n.

COINIg O« @l
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8. &< dataset: 1, 1, 1, 9. mean &% median compare <.
3fre: outlier effect.

CONIg Ol @rlRIl:

9. Pie chart { (R
&f5rs: parts of whole.

COINIS OIS GrlRI=yl:

10. Data clean 34! SICH F1?
2fsre: mistakes/duplicates check.

COINIT ORI Srretl:

Classroom practice: Problems 11-20

11. Marks 70, 80, 90, 100-9¥ mean &< F.
3f3re; sum/4.

(OIS OIS Gl
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12. Dataset 2,2,3,5,100-43 mean €32 median & F. &@=H typical?
3f3re; outlier =z,

(OIS OIS Gl

13. &< class-49 30 students-@< 18 pass. pass percentage 97
gfzre: 18/30 times 100.

COINIS OIKHIE GrlIeyl:

14. &< cricket player scores 10, 20, 30, 40. average run?
f5rs: mean.

COINIg OId«I @l
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15. &3 survey: A=12, B=18, C=30. total percent (I <.
3f3re: total 60.

CONIg O« @rll:

16. Spreadsheet-a column A2:A6-93 average formula F 2o 9{1(F?
&f3/s: =AVERAGE(A2:A6).

S RIEACIERIERIERL

17. &< graph y-axis 90 (IS ©F FACA impression FeIF IS 2ACI?
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f5rs: bar heights exaggerated.

CONIg Ol @l

18. 92 school compare: School A 80% pass, 100 students; B 70% pass, 300 students.
pass count (I Il
f5re: percent times total.

(OIS OIS GriRTeN:

19. Median (&< house price data-c® useful 2 “?
&f5rs: very rich outliers.

OV QI Srel:
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20. & data table (¥t line graph IWIK 3 steps feca,
3fore: axes, scale, points.

(OIS OIS Gl

Super challenge: Problems 21-30

21. 10-point increase 10 (It 20 €3k 90 (AF 100—7C5! iF @H2? percent change discuss

FL.
3f3re: relative change compare.

COINIS OIKHIg GrlRI=yl:

22. School house total points fics winner f8& F9, € student 71245 f&w. fairer metric

propose 3.
f5re: points per student.
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CONIg O« @rll:

23. 43 dataset I8 (FRMCT mean median (YCF HCAF 9. explain Fl.
3f5re: @3 IT outlier me.

CONIg Ol @RIl

24. @3 misleading graph &t (X4 same data dramatic (44; ©1F9< fair graph icsl.
2f5re: axis scale IneTa,

COINIS OIKHIg GrlRI=yl:
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25. @& tournament ranking system e JTe win percent €3t strength of opponent 7o!

AT,
3fore: weighted score oIl

COINIS OIKHIg GrlRI=yl:

26. &3 spreadsheet budget table (ofd Sl item, price, tax, final. formula ferCa.
f5re: tax = percent times price.

COINI ORI Sretl;
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27. @ class test-4 average 60, #Itd one student 100 score add *Cs7 average 62. class size

0T T f2e?
f5rs: equation set .

CONIg Ol @RIl

28. Data privacy: (< data publish S<te privacy risk *(e #ltg? math class context-&

discuss ¢4,
3f5e; name, phone, exact address Im.

COINIE OIKHIg GrlRI=yl:
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29. @3 survey sample biased 2«1 result (F wrong ¢ 9ltI? example e,
f5rs: Wy friends survey F<C bias.

CONIg O« @rll:

30. At data project design FCl: question, data collection, table, graph, conclusion.
2fsre: small measurable question Tre.

CONIg Ol CrlRIl:
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S 10

Functions, Growth, Optimization 42
Mixed Thinking

Classroom question: &3 rule Seld change describe FF, 932 &SI best option
Il AMR?

Learning goals

« function-GF input-output rule AR @=N.
« growth pattern @<t percent change fo-te =4
* optimization problem-4 constraints @ objective Tl <.

* mixed problems-4 ratio, percent, geometry, data 4F3C% IR FA.

Theory and explanation basics

N

g
Function &5 machine-a3 stel: input @t rule 9§ output . f(z) = 2z + 3 A

input = double =X 3 1% 27. Growth additive 2Ce 21tz (&fS step same amount) 3
multiplicative e It (&fS step percent/factor).

-

( N\

Optimization St best choice ter @< T, 8 “best” ATt define FACS 2. AH
area? ¥ ¥d6? & marks? Constraint 5 &=csT problem incomplete.

g J/

Visual idea
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Rule
In ut z 5 Out ut
p m

Optimization: choose variable — write for-
mula — test constraints — compare values

Watch and learn further

o T, T2 oAt 21of (alfem - & 50 F7 T wF T
» ©. Al - Optimization
¢ 3BluelBrown - visual mathematics

* Khan Academy - functions

Two groups of online learning links

( Group A: Dr. Biplab Pal class links
o T, 727 AT 21 (alfed - &I 50 Fi7 T wE Tl

* T. 9« - Inflation percent and growth
* T. 9T - How to use Math?

» ©. 9«1 - Critical Reasoning
Group B: Other YouTube references

* YouTube search - growth patterns math for kids
.

* YouTube search - Khan Academy functions middle school
* 3BluelBrown YouTube channel - visual mathematical thinking
* YouTube search - optimization problems for middle school

AI prompts for this chapter

-~

1. “function machine W f(z) = 2z + 3 @RNS.”

gl WD

.7

a3 prompts-&tel Sos (581 419 2Itd 59219 4l Full answer-49 Stst hints ohe.

“additive growth @32 multiplicative growth-a3 1L example 32 ([R/0S.”
“optimization problem solve €19 AT objective &R constraints H«1vl FC 71G.”
“YNICF &F mixed problem w8 (T percent, area €31 ratio «Ca.”

“SWE optimization solution-a M & correct quantity maximize F&R? check

~N

J
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https://www.youtube.com/watch?v=4o4cqZFL_5w
https://www.youtube.com/c/3blue1brown
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:functions
https://www.youtube.com/playlist?list=PLEtgt58ppEP7xH_ExGUkdOn83FR2Wxq-g
https://www.youtube.com/watch?v=hUXa3n-Gexk
https://www.youtube.com/watch?v=vFMEOcJgb8k
https://www.youtube.com/watch?v=EImUl3sOu8o
https://www.youtube.com/results?search_query=Khan+Academy+functions+middle+school
https://www.youtube.com/c/3blue1brown
https://www.youtube.com/results?search_query=optimization+problems+middle+school
https://www.youtube.com/results?search_query=growth+patterns+math+for+kids
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Solved classroom examples

p
Function output
f(z) =22 +3%A f(4) =2x4+3=11.
.

( Growth
L 100 B1=F1 10% CF I next value 100 x 1.10 = 110. =19 10% I 110 x 1.10 = 121.

( Optimization by table
Perimeter fixed 20 m. rectangles: 1x9 area 9, 2x8 area 16, 3x7 area 21, 4x6 area
24, 5%5 area 25. Square best.

&
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Exercises: 30 problems with hints

Easy practice: Problems 1-10

1. &< function 4 @9 $¢4. input 9 *( output F©?
gf5re: 9+4.

CONIg O« CrlRIl:

2. &< function double FC<. output 18 [« input F©?
gfzre: 2x=18.

COINIS OIKHIE GrlIeyl:

3. Sequence 3 (VS ©, &f step 5 @91, first five terms ferc,
3fsre: repeated addition.

CONIE OIKHIg GrlRI=yl:

4. f(x) = 2* = f(6) T9?
f5re: 6 square.

CONIS OIdHIg GrRIAtl:
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5. 100 5151 10% ST F6?
3f3re; 100 times 1.10.

COINI ORI Sretl;

6. & rectangle 3 by 4. area?
Ff5re: multiply.

(OIS OIS Gl

7. Best buy: 2 pens 20 51<° J1 5 pens 45 5. (F unit price F?

fSre: price per pen.
(OIS SIS erlRIol:
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8. Input-output table: x 1,2,3; y 5,6,7. rule J?
3fore: add 4.

CONIg Ol @rlRIl:

9. A function subtracts 3. input 12 2t output?
gf3re: 12-3.

COINIS OIS GrlRI=yl:

10. @< pattern 1,2,4,8. next term?
3f5rs: double.

COINIT ORI Srretl:

Classroom practice: Problems 11-20

11. f(z) =3z — 2 f(5) [RI IA.
3f3re; substitute.

(OIS OIS Gl
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12. &< savings 50 51 fca start, &f® week 10 51 add. 8 weeks 73 97
f5re: linear growth.

(OIS OIS Gl

13. &< population 1000 ATF 5% ICS. new population Fs?
fere: times 1.05.

COINIS OIKHIE GrlIeyl:

14. @S rectangular garden perimeter 24 m. dimensions 5 by 7 possible? check S4l.
fore: perimeter = 2(1+w).

COINIg OId«I @l
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15. 76 offer compare: 20% off vs buy 4 get 1 free. F=ib better?
fre: effective discount.

CONIg O« @rll:

16. Function table (C& rule guess ¥: x 0,1,2,3; y 2,5,8,11.
3f3r: increase 3.

S RIEACIERIERIERL

17. &< box volume V' = lwh. 3 by 4 by 5 e volume?
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3fsre: multiply three dimensions.

CONIg Ol @l

18. &3 cycle trip-43 distance 60 km, speed choices 10, 12, 15 km/h. time table IS,
3f5re: time=distance/speed.

(OIS OIS GrlRTeN:

19. @< budget 1000 5=, food 40%, transport 15%. & J1<s?
3fsre: used percent subtract.

OV QI Srdel:

144



sifeires fofe - we 1 @ 50 YouTube Live 9 | 2023-24

20. @< student 3 marks/min easy @32 8 marks/7 min hard problem #¥. marks per

minute compare Jl.
fore: divide marks by time.

(OIS OIS Gl

Super challenge: Problems 21-30

21. &3 student marks maximize F9ce 5. Easy: 3 marks, 2 min. Hard: 8 marks, 7 min.
30 min-4 best strategy S 2o 9d?
3fsre: integer combinations test Sl

CONIS O GrlRI4yl:

22. 36 m fencing mta largest rectangular garden with whole-number sides design .
S99 one side wall 2T compare Fl.
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3f5re: table of dimensions.

CONIg Ol @l

23. &3 shop-4% profit function P = 20z — 100. break-even quantity ¥e?
gz P = 0.
O SR GTRsl:

24. & object height &f second-4 approximate h = 20t — 5¢2. (&9 t-9 max 2o #IItd table

T estimate 3.
3f5re: t values try Sl

CONIS OIGHIg GriRI=yl:
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25. &3 garden plan IMn8: circular pond &3¢ rectangular beds. pond area percent of

total (I .
3fsre: areas compute.

COINE ORI GlRIAl:

26. & phone data plan: Plan A 100 + 10g, Plan B 50 + 15g. (FI< data usage-4 same?
fsre: set equal.

COINI ORI Gl
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27. Compound growth: 1000 5= 10% < 3 years. total F?
3fsrs: multiply by 1.15.

COINIS OIKHIg GrlRI=yl:

28. @3 optimization problem JFNe T cost FATS 2 @ quality minimum 4TS (3.
Solve with table.
f5re: constraints list S,

COINI ORI Sretl;
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29. Additive @3% multiplicative growth @32 first step (It It [5G I Sl . ex-
ample nre.

3f5re: 100+10 vs 100x1.10.

CONIg Ol @RIl

30. ratio, percent @3z geometry I garden problem 3JNe &% si°f solution ws,
3f57e; dimensions, areas, percentages state ¢4l

COINIS OIKHIg GrlRI=yl:
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Final Mixed Project Problems

92 projects @JI&F chapter 9FICHF I[RRF F0d. Q& group discussion, presentation @R
teacher-led workshop-4s @=s.

1.

Water-quality poster design $tdl. ppm ¢3R percent J59RE ¢4 tank problem
(@M, sediment settling diagram 8, &R dilution-49 #itd $© contaminant TS cal-
culate ¥4l

3fre: contaminant amount €32 water volume ®ew track Fcdl.

. Mini shop spreadsheet 3=e. 5 product % price, discount @3z tax I=e. final

price 3% total bill-&3 formula =TTl
3fore: afefs row-ce original price, discount percent, discounted price, tax @32 final
price 4.

. Number-system museum page 3«he. &3 56 number tally, Roman, decimal €33

binary system-4 &t compare Fl.
3f5re; humans-93 o5 decimal @3% computers-€3 &= binary (& convenient, para-
graph fecal.

qif¥ts » measure 3. 3% round object, string @32 ruler 532 FCEl. circumference,
diameter 432 ratio-&4 table IS,
3f5re: ratios average Fdl €33 measurement error discuss Fl.

. Fair sports tournament plan ¥tdl. team size-49 &=y ratio, win rate-44 &= per-

centage &R ranking-44 &=s statistics IR FCAl.
2fere: total wins 71 win percentage I fair, decide 3.

Geometry treasure map. Coordinate grid &fc=, 3f6 landmark 3ve, @32 Pythago-
ras 53R FC distance clues ¢4l
f5re: grid points-&3 S right triangle IR FCL.

. Inflation-a9 styy budget. Family budget-@ food, rent, transport ¥Cz. A« per-

cent increase apply ¥ income raise ¥© nJFI< ©f decide .
f5re: percent change ofss category-¢e Xi«iml apply =3

. Optimization challenge. 36 m fencing I whole-number side length-3 largest

rectangular garden design SCdl. O« one side wall {1 compare Fl.
3fore: dimensions @3 areas-dd table IS,
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9. Data honesty poster. 3 data (441t 936 graph Ie—a3( fair, @6 misleading.
2133 explain .
fore: vertical axis 1 scale IFeTICe impression SO WA ATl

10. @6 concept ¢*rate. fractions, equations, pi dl graphs (AF G concept &XTT one-

page lesson I8, (VT one visual, one solved example 432 three exercises VIFA.
3fore: ©Ital explanation words €32 pictures—73b3 53 FCA.
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Closing Note

93 J3CIF 7T pages T (*1F F41 77, &% 2 habit (sfK F41: draw, translate, estimate, solve,
check @<t explain. (T student fte @& attempt #HAFO explain FACS A1, 37 SfoTCEG2

real mathematics F<C2.
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