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ENGLISH SECTION (Hindi terms in brackets)
Number Play
Class 8 Maths (Ganita Prakash Part 1) » Chapter 5 * Detailed Notes + All Textbook Solutions +
Board Questions (2026-27)

Chapter Review in Easy Lanquage |

1. Sum of consecutive numbers (FAFKT GEII3 BT I

> Exploration (Anshu): 7=3+4,10=1+2+3+4,12=3+4+515=7+8=4+5+6=1+2+3
+4 + 5. Findings (checked by me): every odd number is a sum of two consecutive numbers
(2R + 1=k + (k +1)); powers of 2 (2, 4, 8, 16, ...) can not be written as a sum of two or more
consecutive natural numbers, but every other number can; some numbers (15, 9, 18) can be
written in more than one way; if negative numbers are allowed every number can be (7 =
6+..+7)and0=-1+0+1

> Signs between 4 consecutive numbers: with '+' or '-' between 3, 4, 5, 6 there are 8
expressions: 3+4+5+6 = 18, 3+4+5-6 = 6, 3+4-5+6 = 8, 3+4-5-6 = -4, 3-4+5+6 = 10, 3-4+5-6
=-2,3-4-5+6 = 0, 3-4-5-6 = —-12. All are even; for any starting number n the values are
4n+6, 2n, 2n+2, -2n-4, 2n+4, -2, 0, -2n-6 - so -2 and 0 always appear.

2. Parity — why all sign choices give the same parity (F#cI)
Parity = whether a number is even or odd (negative evens like -2, -4 are even too). For any
four numbers a, b, c, d all eight values of a + b + ¢ + d have the same parity (checked on 4
consecutive numbers - the results are all even).

> Explanation 1: switching one sign changes the value by 2x(that number), e.g. (a +b - ¢ - d)
- (a-b - c - d)=2b - an even number; two numbers whose difference is even have the
same parity. Switching a - to a + also changes it by 2c or 2d. From one expression you
reach all 7 others by switching signs, so all 8 have the same parity.

> Explanation 2: odd + odd = even; even * even = even; odd + even = odd. Soa +b and a - b
have the same parity; adding /subtracting c keeps them equal; hence all a + b * ¢ + d agree.
Explanation 3: token model - switching a sign swaps b positive tokens for b negative
tokens, a change of 2b. The idea is not limited to 4 numbers - it works for any count.

3. Breaking Even - parity of expressions (FA-/359 &)
Rules: even + even, even — even, odd + odd, odd — odd = even; even + odd, even — odd = odd;
any product with an even factor is even; odd x odd = odd; (odd)" is odd.

> Algebra: an expression is always even if 2 is a factor, e.g. 4m + 2q = 2(2m + q); 2a + 2b; 2u -

4v; 13k - 5k = 8k; 4k x 3j. Not always even: 3g + Sh (even only when g and h have the same
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parity), 6m — 3n (odd when n is odd), x + 2 (x = 3 gives 11), b? + 1 (b = 2 gives 5).

4. Pairs to make fours (TR & oI5 1)

Even numbers are of two types: multiples of 4 (4p, remainder 0) and 4p + 2 (remainder 2).
4p + 4q = 4(p + q) - a multiple of 4; (4p + 2) + (4q + 2) =4(p + q + 1) — a multiple of 4 (the two 2's

make a 4); 4p + (4q + 2) = 4(p + q) + 2 - leaves remainder 2, not a multiple of 4. So the sum of

two even numbers is a multiple of 4 exactly when both are multiples of 4 or both are not.

(Examples: 12 +16 = 28; 6 +10 = 16; 8 + 6 = 14.)

5. Always, Sometimes or Never true? (HsT, F1-FHl I7 FHH 78)

# Statement

Verdict & reason

1 If 8 divides two numbers, it divides

their sum

Always - 8a + 8b = §(a + b); same for

difference

2 If 8 divides a number, it divides any

two numbers that add up to it

Sometimes — 72 = 48 + 24 (yes) but 72 = 50 +
22 (no)

3 If a number is divisible by 7, all its

multiples are

Always - (7)) x m = 7(jm)

4 If divisible by 12, divisible by all factors
of 12

Always - 12m=2x6m=3 x4m ...

5 | If divisible by 7, divisible by any
multiple of 7

Sometimes — 42 is divisible by 14 but not by
28; 7k + 7m works only if m is a factor of k

6 | Divisible by 9 and 4 = by 36

Always - LCM(9, 4) = 36

Divisible by 6 and 4 = by 24

Sometimes — LCM(6, 4) = 12, not 24; 12 works
for both but not 24; 24 works

8 Odd + even is a multiple of 6

Never — multiples of 6 are even; odd + even is

odd (2n + 2m + 1 = 6j gives even = odd)

General rules: if a divides M and N, then a divides M + N and M — N; if A is divisible by k,
all multiples of A and all factors of k divide A; if A is divisible by k and by m, then A is divisible

by LCM(k, m).
6. What remains? (37 §97 ?)

Numbers leaving remainder 3 on division by 5: 3, 8, 13,18, 23,...=5k+3 (k=0,1, 2, ...), or

equivalently 5k = 2 (k 2 1) - '3 more than a multiple of 5' or 2 less than a multiple of 5. Of the
options (i) 3k + 5, (i) 3k — 5, (ii1) 3k/5, (1v) 5k + 3, (v) 5k - 2, (vi) Sk - 3, only (iv) and (v) work
((vi) gives 2, 7, 12 ... remainder 2). Remainders add and subtract: 661 =7q + 3 and 4779 =7p + 5
give 4779 + 661 =7(p + q + 1) + 1 (remainder 1) and 4779 - 661 =7(p — q) + 2 (remainder 2).
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7. Divisibility shortcuts and why they work (49T @ 74%)
General form: a number ...dcba = ... + 1000d + 100c + 10b + a (a = units digit). 10: every place

\4

value except units is a multiple of 10, so divisible by 10 < a = 0. 5: divisible & a is 0 or 5. 2:
& ais even. 4: 100 is a multiple of 4, so & the number formed by the last two digits (10b + a)
is divisible by 4. 8: 1000 is a multiple of 8, so & the last three digits are divisible by 8.

> 9:10=9+1,100=99 +1,1000 = 999 +1 ... so each place value is a multiple of 9 plus 1. 7309
=7(999 +1) +3(99 + 1) + 0(9 + 1) + 9 = (multiple of 9) + (7 + 3 + 0 + 9). A number is divisible by
9 & its digit sum is divisible by 9, and the remainder on division by 9 equals the digit sum
(repeat adding digits until one digit remains = digital root; 9 means remainder 0).
Example: 427 — 4 + 2 +7 =13 — remainder 4. 7309 — 19 - 10 — 1.

> 3:10, 100, 1000 ... all leave remainder 1 when divided by 3 (as they are 1 more than 9, 99,
999 ...), so divisible by 3 & digit sum divisible by 3 (every multiple of 9 is a multiple of 3, but
15, 33, 87 are multiples of 3 not of 9). For the four statements about 9 - (i), (it), (iii), (iv) — all
are correct because the rule is 'if and only if' (statements (iii), (iv) are the contrapositives of
(i), (0).

> 11: units 1 = 11x0 + 1 (1 more), tens 10 =11 = 1 (1 less), hundreds 100 = 99 + 1 (1 more),
thousands 1000 = 1001 - 1 (1 less) ... alternately 1 more / 1 less. Rule: (sum of digits at units,
hundreds, ten-thousands ... places) — (sum of digits at tens, thousands, ... places) =
difference; divisible by 11 < difference is 0 or a multiple of 11; otherwise the difference (add
11 if negative) is the remainder. Example 328105: (5+1+2) - (0+8 +3)=8 - 11 = -3,
remainder 8. Equivalent: start from the units digit with + and alternate signs: 5-0+1-8
+2-3=-3.

> 6 and 24: divisibility by 6 = divisible by 2 and 3 (2 and 3 have no common factor). For 24
you must check 3 and 8 (not 4 and 6): 12 is divisible by both 4 and 6 but not by 24 - because
4 x 6 shares a factor 2 (24 = 23 x 3,4 = 22,6 = 2 x 3, LCM(4, 6) = 12). Checking factor pairs
works when the factors are coprime (share no prime factor).

8. Digital roots (fforcer %)

> Digital root = repeat adding the digits until one digit remains (489710 — 29 — 11 — 2). It
equals the remainder on division by 9 (9 if divisible by 9). Digital roots of consecutive
numbers cycle 1, 2, ..., 9, 1, 2, ... Multiples of 3: 3, 6, 9 repeating; multiples of 4: 4, 8, 3, 7, 2, 6,
1, 5, 9; multiples of 6: 6, 3, 9; numbers 1 more than a multiple of 6 (7,13, 19, ...): 7, 4, 1
repeating. Adding 11 raises the root by 2 each time (mod 9). Aryabhata II (c. 950 CE,

Mahasiddhanta) used it to check calculations.
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9. Digits in disguise - cryptarithms (87l BT 4% - [FERem)

Each letter = one digit, different letters = different digits, the first digit of a number is
never 0. Method: look at the units column first (which digits can end the product?), then use
size (a 2-digit x 1-digit answer must stay 2-digit, so 13 x 8 =104 is too big), parity, carries, and

divisibility. Always check by substituting and look for all solutions.

Tmportant Terms (Glossery)

Term Meaning
Parity Whether a number is even or odd.
Consecutive numbers Numbers following one another:n,n+1,n+2 ...
Factor / Multiple a is a factor of b if a divides b exactly; b is then a multiple of
a.
Divisible Leaves remainder 0.
Remainder What is left after dividing as many whole times as possible.
LCM Smallest number divisible by both numbers.
Coprime Numbers with no common prime factor.
Q Digit sum Sum of the digits of a number.
Digital root Single digit got by adding digits repeatedly.
Conjecture A statement believed true but not yet proved.
Counter-example One example that shows a statement is false.
Cryptarithm Puzzle where letters stand for digits.

Quick Revision & Formulas

> even * even = even; odd * odd = even; odd * even = odd. Sign changes ina £b + ¢ £ ... never
change parity (change = 2xnumber).

> Remainder forms: ‘remainder r on dividing by n' = nk + r (also nk - (n - r)). Add /subtract
remainders: (nkR +1;) £ (nm +1,).

> Ifa|Manda|N thena | (M £ N); if A divisible by k then by all factors of k; divisible by k
and m = divisible by LCM(k, m).

Q > Tests: 2 — last digit even; 5 — 0 or 5; 10 — 0; 4 — last 2 digits; 8 — last 3 digits; 3 — digit
sum; 9 — digit sum; 11 — alternating sum (units +).

> 6=263;12=364;24=368;36=469;44=4&11;18 =2 & 9 (coprime pairs only).
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> Digital root = remainder mod 9 (9 if divisible). Root of (n + 10) = root(n) + 1; root of (n + 11) =
root(n) + 2 (mod 9).
> Product of 2 consecutive integers is a multiple of 2; of 3 — 6; of 4 — 24; of 5 — 120.

1
: Pairs to
o 1
Cryptarithms ! make fours
I -

NUMBER
PLAY

1

More Notes

Divisibility \ | ( Always /
( 3,9, 11 & digital } . ( sometimes / }
1r00ts : never
1
[ Remainders J
ok +3
Q Concept map of Chapter 5
Table: The eight + expressions on 3, 4, 5, 6
Expression Value Parity
3+4+5+6 18 even
3+4+5-6 6 even
3+4-5+6 8 even
3+4-5-6 -4 even
3-4+5+6 10 even
3-4+5-6 -2 even
3-4-5+6 0 even
3-4-5-6 =1 even
@
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Venn diagram: multiples of 32 c multiples of 8 c multiples of 4

Multiples of 4

Multiples of 8

Multiples of 32
32,64, 96 ...

Nested sets - the correct picture for Figure it Out QI6 (diagram iv)

Table: Why the shortcuts work (place values)

Place Value Mod 9 Mod 11

Units 1 1 1 (one more)
Tens 10 1 -1 (one less)
Hundreds 100 1 1 (one more)
Thousands 1000 1 -1 (one less)
Ten-thousands 10000 1 1 (one more)

Flowchart: Is a number divisible by 24?

, . Check 8: last three
Write 24 =3 x 8 Check 3: digit sum S Both yes —
_ > o > | digits divisible by | » L
(coprime factors) divisible by 3? - divisible by 24

Textbook Solutions (All Questions)

Math Talk (p.113-115) - Sums of consecutive numbers (Anshu's questions) and the eight +

expressions on four consecutive numbers.
Ans. Consecutive sums: every odd number 2k + 1=k + (k + 1); powers of 2 can never be
written as a sum of 2 or more consecutive natural numbers, other numbers can (15 =7 + 8
=4+5+6=1+... %5, 5015 has three ways); with negative numbers every number and 0
can be written (0 = -1+ 0 + 1). Four consecutive numbers 3, 4, 5, 6: values 18, 6, 8, -4, 10, -2,
0, -12; for 5, 6, 7, 8: 26, 10, 12, -4, 14, -2, 0, -16. Observation: all are even, and -2 and 0

occur for every startn(n,n+1,n+2,n+3 give4n +6,2n,2n+2, -2n-4,2n+4,-2,0, -
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2n - 6). Any four numbers a, b, c, d: all eight a = b £ ¢ = d have the same parity
(explanations 1-3), and the same holds for any number of terms.
Breaking Even (p.115) - Which arithmetic expressions are even? 43 + 37, 672 — 348, 4 x 347 x
3,708 - 477, 809 + 214, 119 x 303, 543 - 479, 5133. Which algebraic expressions are always
even? 2a + 2b, 3g + 5h, 4m + 2n, 2u - 4v, 13k - 5k, 6m - 3n, x2 + 2, b? + 1, 4k x 3j. Write a few of
your own.
Ans. Arithmetic: 43 + 37 (odd + odd) even; 672 — 348 (even — even) even; 4 x 347 x 3 (factor
4) even; 708 - 477 (even - odd) odd; 809 + 214 (odd + even) odd; 119 x 303 (odd x odd) odd;
543 - 479 (odd - odd) even; 513° (odd * odd x odd) odd. Algebraic: 2a + 2b = 2(a + b) always
even; 3g + 5h — not always (g = 1, h = 2 gives 13); 4m + 2n = 2(2m + n) always even; 2u - 4v =
2(u - 2v) always even; 13k — 5k = 8k always even; 6m - 3n - not always (m =1, n = 1 gives
3); x% + 2 — not always (x = 3 gives 11, x = 6 gives 38); b? + 1 - not always (b = 2 gives 5, b = 3
gives 10); 4k x 3j = 12kj always even. Own examples: 2n, 6p + 10q, 8a - 14b, (n)(n + 1.
Pairs to Make Fours (p.116-118) - When is the sum of two even numbers a multiple of 4?
Write the explanation and examples for 4p and (4q + 2). Always-Sometimes—Never statement
1: 'Determine if it is true with subtraction'.
Ans. Two even numbers: both multiples of 4 — 4p + 4q = 4(p + q), multiple of 4 (12 + 16 = 28).
Both of the form 4p + 2 — 4(p + q + 1), multiple of 4 (6 + 10 = 16, 22 + 6 = 28). One of each —
4p +(4q + 2) =4(p + q) + 2, remainder 2, not a multiple of 4 (8 + 6 = 14; 4 + 10 = 14); this is
like even + odd = odd. Statement 1 with subtraction: 8a - 8b = 8(a - b) is again a multiple of
8 (56 — 16 =40 = 8 x 5) - true.
Always, Sometimes or Never (p.118-121) — Statements 6 and 7 (divisible by 9 &4 = 36; by 6 &
4 = 24); statement 8 (odd + even = multiple of 6). What Remains: find numbers leaving
remainder 3 when divided by 5 and the expressions that capture them.
Ans. 6: Always true - LCM(9, 4) = 36 and the number is divisible by the LCM. 7: Sometimes
true - LCM(6, 4) = 12, so 12 is divisible by both 6 and 4 but not by 24, while 24 is. 8: Never
true — 2n + (2m + 1) = 6j gives 2(n + m) = 6j — 1, even = odd, impossible. Remainder 3 on
division by 5: 3, 8, 13, 18, 23 ...; expressions: (iv) 5k +3 (k=0,1,2...) and (v) 5k -2 (k > 1) -
both give 3, 8, 13, 18, 23. Others fail: (i) 3k +5 — 5, 8,11 ..., (i) 3k - 5 - -2, 1,4 ..., (i11)) 3R /5
is not a whole number in general, (vi) 5k - 3 — 2,7, 12 ... (remainder 2).
Page 122, Figure it Out Q1-Q2 - (1) The sum of four consecutive numbers is 34; find them. (2)
p is the greatest of five consecutive numbers; describe the other four.
Ans. Q1: let the numbersben,n+1,n+2n+3:4n+6=34 -4n=28->n=7,507 8,9, 10
(sum 34). Q2: the five consecutive numbers with greatestparep-4,p-3,p-2,p-1,p.
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Page 122 Q3 - Always / sometimes / never true (explain with examples, justify by algebra):
(1) sum of two even numbers is a multiple of 3; (ii) not divisible by 18 = not divisible by 9; (iii)
two numbers not divisible by 6 = their sum is not divisible by 6; (iv) a multiple of 6 + a
multiple of 9 is a multiple of 3; (v) a multiple of 6 + a multiple of 3 is a multiple of 9.
Ans. (i) Sometimes — 2 +4 =6 and 4 + 8 =12 are multiples of 3,but 2+ 6 =8 and 6 + 8§ =14
are not (2a + 2b = 2(a + b), multiple of 3 only if 3 divides a + b). (i) Sometimes - 30 is not
divisible by 18 and not by 9, but 27 is not divisible by 18 yet is divisible by 9. (iii) Sometimes
-9 +11 = 20 (not divisible by 6) but 8 + 10 = 18 is divisible by 6. (iv) Always — 6x + 9y = 3(2x
+ 3y). (v) Sometimes - 18 + 9 = 27 is a multiple of 9, but 12 + 9 = 21 is not (6x + 3y = 3(2x +y),
a multiple of 9 only if 3 divides 2x + y).
Page 122 Q4-Q6 - (4) Numbers leaving remainder 2 when divided by 3 and by 4; algebraic
expression. (5) The pebble riddle (remainder 1 on 3s, odd, remainder 1 on 5s, exactly divisible
by 7, fewer than 100). (6) Tathagat: sum of any three numbers leaving remainder 2 on division
by 6 is always a multiple of 6.
Ans. Q4: x — 2 must be a multiple of both 3 and 4, i.e. of LCM = 12, so x = 12n + 2: 2, 14, 26,
38, 50 ... Q5: remainder 1 on 3 and on 5, and odd (remainder 1 on 2): remainder 1 on 3, 2, 5
— number = 30k + 1 (LCM = 30): 31, 61, 91 (< 100); only 91 = 7 x 13 is divisible by 7 — 91
pebbles. Q6: (6a + 2) + (6b + 2) + (6¢c + 2) =6a + 6b + 6¢c + 6 = 6(a + b + ¢ + 1) — a multiple of 6.
Yes, Tathagat is right.
Page 122-123 Q7-Q8 - (7) 661 leaves remainder 3 and 4779 leaves remainder 5 on division by
7, find the remainders of 4779 + 661 and 4779 - 661 (algebra and visual). (8) Number leaving
remainder 2 on + 3, 3 on + 4, 4 on + 5; the smallest; why.
Ans. Q7:4779=7p +5,661=7q + 3. (1)) Sum=7p+7q+ 8 =7(p + q + 1) + 1 — remainder 1
(visually: 5 + 3 = 8 leftover counters make one more group of 7 and 1 remains). (ii)
Difference = 7(p - q) + 2 — remainder 2 (5 — 3 = 2 counters left). (Check: 4779 + 661 = 5440 =
7x777+1; 4779 - 661 = 4118 = 7 x 588 + 2.) Q8: each remainder is 1 less than its divisor, so
the number + 1 is divisible by 3, 4 and 5, i.e. by LCM = 60. Numbers are 60k - 1: 59, 119, 179
... The smallest is 59, because 60 is the smallest positive common multiple of 3, 4, 5.
Pages 123-126 - Divisibility for 2, 4, 5, 8; 9 (which of 999, 909, 900, 90, 990; 99 vs 109;
remainder of 427); four statements about digit sums. Figure it Out p.126: (1) divisible by 9?
123, 405, 8888, 93547, 358095; (2) smallest multiple of 9 with no odd digits; (3) multiple of 9
closest to 6000; (4) how many multiples of 9 between 4300 and 4400?
Ans. Why the shortcuts work: 5 — every place value except units is a multiple of 10, hence

of 5, so only the units digit (0 or 5) matters; 2 — units digit even; 4 - 100 is a multiple of 4,
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so the last two digits decide; 8 — 1000 is a multiple of 8, so the last three digits decide. 999,
909, 900, 90, 990 are all divisible by 9 (digits 0 and 9 only, each term is a multiple of 9); 99
is divisible by 9 but 109 is not (units digit 9 cannot decide). 427 - 4+2+7=13 -
remainder 4. The four statements (i)-(iv) are all correct (rule is if and only if). Figure it
Out: (1) digit sums 6, 9, 32, 28, 30 — only 405 is divisible by 9. (2) Digits must be even; digit
sum a multiple of 9 and even — at least 18; two digits give at most 16, so three digits with
sum 18, smallest = 288. (3) 6000 + 9 = 666 r 6; 9 x 667 = 6003 (3 away) and 9 x 666 = 5994
(6 away) — 6003. (4) Multiples of 9 from 4302 to 4392: (4392 - 4302) + 9 +1=11.

Pages 126-129 - Divisibility by 3 and 11. Math Talk: is 462 divisible by 11? If the difference is

11 or a multiple of 11, what remainder? Divisibility by 11 for (i) 158 (ii) 841 (iii) 481 (iv) 5529 (v)

90904 (vi) 857076.
Ans. By 3: 10, 100, 1000 ... leave remainder 1 on division by 3, so a number leaves the same
remainder as its digit sum - divisible by 3 & digit sum divisible by 3. By 11: 462 - units 2,
tens 6, hundreds 4: (2 +4) - 6 = 0 — divisible by 11 (462 = 11 x 42). If the difference is 0, 11 or
a multiple of 11, the remainder is O (divisible). Using (units digit with +, then alternate
signs): (i) 8 = 5 +1=4 — remainder 4; (ii)) 1 - 4 + 8 = 5 — remainder 5; (iii)) 1 -8 +4=-3 —
remainder 11 -3=8; (iv)9-2+5-5=7 - remainder 7; v) 4 -0+9-0+9=22 -
divisible by 11; (vi) 6 -7+ 0 -7+ 5 - 8 = 11 — divisible by 11.

Page 129 - Fill the table (Yes/No) for divisibility by 2, 3, 4, 5, 6, 8, 9, 10, 11: 128, 990, 1586, 275,

6686, 639210, 429714, 2856, 3060, 406839. Also 6 and 24 (p.129-130).
Ans. Number:2 /3 /4/5/6/8/9/10 /11-1288 YNYNN Y N N N (the book's
sample row prints 'No' for 4, but 128 =4 x 32); 990: YYNYYNY Y Y;1586: YNNNNN N
NN;275NNNYNNNNY;6686: YNNNNNNNN: 639210 YYNYYNNYY;
429714 YYNNYNYNN; 2856: YYYNYYNNN;3060: YYYYYNYYN; 406839: N
Y N N N N N N N. Quick method: use the last digit(s) for 2, 4, 5, 8, 10; digit sum for 3 and 9;
6 = (2 and 3); alternating sum for 11. By 6: 38 (+2 only) no, 225 (+3 only) no, 186 (=2 and +3)
yes, 64 (+2 only) no — matches actual division. By 24: check 3 and 8, not 4 and 6, because 12
is divisible by 4 and 6 but not by 24 (4 = 22, 6 = 2 x 3 share a factor 2, LCM = 12; 24 = 2% x 3
needs 3 and 2° = §).

Pages 130-131 - Digital roots: between 600 and 700 which numbers have digital root (i) 5 (ii)

7 (ii1) 3? Digital roots of 12 consecutive numbers; of consecutive multiples of 3, 4, 6; of

numbers 1 more than a multiple of 6; the riddle ‘'made of digits each tiniest and odd'.
Ans. Digital root = remainder on division by 9 (9 if divisible). (i) Root 5 (digit sum 5 or 14):
608, 617, 626, 635, 644, 653, 662, 671, 680, 689, 698. (ii) Root 7 (sum 7 or 16): 601, 610, 619,
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628, 637, 646, 655, 664, 673, 682, 691. (iii) Root 3 (sum 3 or 12): 606, 615, 624, 633, 642, 651,
660, 669, 678, 687, 696. 12 consecutive numbers (e.g. 20-31): 2, 3,4,5,6,7,8,9,1,2,3,4 -
roots cycle 1to 9 and repeat. Multiples of 3: 3,6, 9, 3,6,9...;0f4: 4, 8,3,7,2,6,1, 5,9, 4, §,
3..;0f6:6,3,9,6,3,9...; 1 more than a multiple of 6 (7,13,19,25 ...): 7,4,1,7,4,1... (each
step of +k adds k to the root, mod 9). Riddle: digits all the tiniest odd digit 1; digit count,
digit sum and root are all 9 (largest odd single digit) — 111,111,111 (nine 1's) = 11,11,11,111 =
eleven crore eleven lakh eleven thousand one hundred eleven.

Page 131 Figure it Out Q1-Q4 on digital roots - (1) root of an 8-digit number is 5; root of the

number + 10? (2) Add 11 repeatedly; what are the roots? (3) root of 9a + 36b + 13. (4)

Conjectures: parity of a number and its root; root and remainder on + 3 or 9.
Ans. Ql: adding 10 raises the remainder mod 9 by 1 (10 = 9 + 1), so the root is 6 (e.g.
40000001 — 5; 40000011 — 6). Q2: start with 10: 10, 21, 32, 43, 54, 65, 76, 87, 98, 109, 120 ...
roots 1, 3,5,7,9,2,4,6,8,1,3 ... - each +11 adds 2 to the root (11 = 2 mod 9); all nine roots
appear and the pattern repeats every 9 steps. Q3: 9a + 36b +13=9(a+4b +1) +4 —
multiple of 9 plus 4 — root 4. Q4: (i) no fixed relation - 12 (root 3) and 13 (root 4), 14 (root
5): parity of number and root can agree or differ. (ii) Root 1, 4, 7 — remainder 1 on + 3; root
2,5, 8 — remainder 2; root 3, 6, 9 — remainder 0. Root 9 — remainder 0 on + 9; root less
than 9 — the remainder on + 9 equals the root.

Pages 131-132 (5.3 Digits in Disquise) — Solve: (i) A1 + 1B = BO (ii) AB + 37 = 6A (iii) ON + ON +

ON = PO (iv) QR + QR + QR = PRR (v) PQ x 8 =RS (vi) GH x H = 9K (vii) BYE x 6 = RAY

(Anshu's reasoning).
Ans. (i) 10A+1+10+B=10B - 10A+11=9B:A=7,B=9 - 71 +19 = 90. (ii)) 10A + B + 37 =
60+A -5 9A+B=23:A=2,B=5— 25+37=62.(iii) 3 x ON = PO (all three ON's equal):
solutions17x3=51(0=1,N=7,P=5);24x3=72(0=2,N=4,P=7);31x3=93(0=3,N
=1, P =9) - the answer key lists only the last. (iv) 3 x QR = PRR: 85 x3=255(Q=8,R=5,P
= 2) — the only solution (units: 3R ends in R - R =0 or 5; R = 0 gives PRR = POO with 3Q =
10P, impossible, so R = 5). (v) PQ x 8 =RS: PQ <12 (13 x 8 =104 is 3-digit) and PQ > 12 (10, 11
repeat digits) - 12x8=96 (P=1,Q=2,R=9, S = 6). (vi) GH x H = 9K: only 24 x 4 = 96 fits
(G=2,H=4,K=6):12 x 8 and 46 x 2, 47 x 2, 31 x 3 do not have H as the multiplier; 11 x 9
repeats a digit; 16 x 6 = 96 gives K = H = 6 (two letters, one digit). (vii) BYE x 6 = RAY: B =1
(B = 2 gives a 4-digit product); Y < 6 and even (Y = 0, 2, 4, 6); trying: 105x 6 =630 (B=1,Y
=0,E=5,R=6, A =23) - the only solution.

Page 132 - Solve: (i) UT x 3 = PUT (ii) AB x 5 = BC (iii) L2N x 2 = 2NP (iv) XY x 4 = ZX (v) PP x
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QQ = PRP (vi) JK * 6 = KKK.
Ans. (1)50x3=150 (U=5,T=0,P=1).(i1))19x5=95(A=1,B =9, C = 5). (iii) 125 x 2 = 250
(L=1,N=5P=0)-also124 x2=248 (L =1, N = 4, P = §) fits all the rules. (iv) 23 x 4 = 92 (X
=2,Y=3,2=9).(v)22x11=242(P=2,Q=1,R=4) - also 33 x11 =363 (P =3, R = 6) and 44
x11=484 (P = 4, R = 8) fit. (vi) 74 x 6 = 444 (] = 7, K = 4). (All checked by computer search;
the answer key gives only one solution for (iii) and (v).)

Page 132 Figure it Out Q1-Q4 - (1) 3125 is a multiple of 9; find z and explain two answers. (2)

Snehal: a number with remainder 8 on + 12 plus a number 4 short of a multiple of 12 is

always a multiple of 8. (3) When is the sum of two multiples of 3 a multiple of 6? (4)

Sreelatha: reversing digits of a multiple of 9 keeps it a multiple of 9.
Ans. QL: 3+1+z+5=9+zmust be a multiple of 9, so z = 0 or 9 (3105 and 3195); two
answers because the digit sum can be 9 or 18, both multiples of 9. Q2: a=12n+ 8, b =12m -
4—>a+b=12(n+m)+4 =43k + 1) with k =n + m. This is a multiple of 8 only when 3k +1
is even, i.e. R odd (k = 1: 16 yes; k = 2: 28 no). So the claim is not always true (it is sometimes
true). Q3: 3m + 3n = 3(m + n) is a multiple of 6 & m + n is even & m and n have the same
parity, i.e. both multiples of 6 (even m, n) or both odd multiples of 3 (3 + 9 = 12); it is not
when one is an odd multiple of 3 and the other an even multiple (3 + 6 = 9). Q4: (i) True -
reversing keeps the same digits so the digit sum is unchanged and still a multiple of 9
(4572 — 2754: 18). (ii) Yes — any rearrangement of digits keeps the digit sum, so every
shuffle stays a multiple of 9.

Page 132-133 Figure it Out Q5-Q8 - (5) 48a23b is a multiple of 18: pairs (a, b). (6) 3p7q8

divisible by 44: pairs (p, q). (7) Three consecutive numbers: multiple of 2, 3, 4 in order; how

often? (8) Five multiples of 36 between 45,000 and 47,000.
Ans. Q5: multiple of 18 = divisible by 2 and 9; b even; digit sum 17 + a + b a multiple of 9 (18
or27.b=0—-a=1b=2—-a=8;b=4—-a+21:27—-a=6;b=6—-a+23:27—>a=4;b=
8 — a +25: 27 — a = 2. Pairs (a, b): (1, 0), (8, 2), (6, 4), (4, 6), (2, 8) (e.g. 481230 + 18 = 26735).
Q6: 44 = 4 x 11. g8 must be divisible by 4: q=0, 2,4, 6, 8; for 11: 8+7+3) - (p+q) =18 - (p +
q) must be 0 or £11 — p + q = 7 (18 gives p + q = 18, impossible with q even and digits < 9
except p = q = 9 — g must be even, so no). Pairs: (p, q) = (7, 0), (5, 2), (3, 4), (1, 6) (e.g. 37048 =
44 x 842). Q:n,n+1,n+2with2|n,3|(n+1),4 | (n+2): 2, 3, 4; next 14, 15, 16, then 26,
27, 28 - the pattern repeats every 12 (LCM of 2, 3, 4). Q8: multiples of 36 are divisible by 4
and 9: 45036, 45072, 45108, 45144, 45180 (add 36 each time; the first is 36 x 1251).

Page 133 Figure it Out Q9-Q13 - (9) middle of 5 consecutive even numbers is 5p; the others.

(10) A 6-digit number divisible by 15 whose reverse is divisible by 6. (11) Deepak: some
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multiples of 11 stay multiples of 11 when doubled, others do not. (12) Always / sometimes /
never: (i) product of multiple of 6 and multiple of 3 is a multiple of 9; (ii) sum of three
consecutive even numbers divisible by 6; (iii) abcdef multiple of 6 = badcef multiple of 6; (iv)
8(7b - 3) - 4(11b + 1) is a multiple of 12. (13) When is the sum of 3 numbers divisible by 3?
Ans. Q9: consecutive even numbers differ by 2: 5p - 4, 5p - 2, 5p, 5p + 2, 5p + 4. Ql0:
divisible by 15 — by 3 and 5 — last digit O or 5; if it ended in O the reverse would start with
0 (not 6-digit), so last digit 5; the reverse must be even, so the first digit a € {2, 4, 6, 8}
(reverse ends in a); digit sum a multiple of 3: e.g. 200025 (digit sum 9; reverse 520002 is
even with digit sum 9 — divisible by 6). QI1: Deepak is wrong - if n = 11k, 2n = 22k = 11(2k)
is always a multiple of 11. Q12: (i) Always - 6x x 3y = 18xy = 9(2xy). (ii) Always - (2n - 2) +
2n + (2n + 2) = 6n. (iit) Always - swapping within pairs (ab — ba, cd — dc) keeps the digit
sum (so divisibility by 3) and the units digit f (so evenness). (iv) Never — 8(7b — 3) — 4(11b + 1)
=56b - 24 - 44b - 4 =12b - 28 = 12(b - 3) + 8: remainder 8 on division by 12. Q13: sum of
three numbers is divisible by 3 when their remainders on + 3 are all the same (0, 0, O or 1,
1,10r 2, 2, 2) or all different (0, 1, 2 in any order) - exactly when the remainders add up to
0, 3 or 6. Other cases (like 0, 0, 1 or 1, 1, 2) are not divisible.
Page 133-134 Figure it Out Q14-Q16 - (14) Is the product of 2, 3, 4, 5 consecutive integers
always a multiple of 2, 6, ...? (15) Cryptarithms (i) EF x E = GGG (ii) WOW x 5 = MEOW. (16)
Which Venn diagram shows multiples of 4, 8, 32? Also the Navakankari game (p.135).
Ans. Ql14: 2 consecutive: one of them is even — product multiple of 2. 3 consecutive: one is
a multiple of 3 and at least one is even — multiple of 6 (always). 4 consecutive: two are
even (one of them a multiple of 4) and one is a multiple of 3 — multiple of 4 x 2 x3=24.5
consecutive: the 4-consecutive argument gives 24 and a multiple of 5 appears too —
multiple of 24 x 5 = 120. (Examples: 3-4:5 = 60 = 6 x 10; 12:3-4 = 24; 1-2-3-4-5 = 120.) Q15: (i) 37
x3=M[E=3,F=7,G=1,GGG =111 x1,s0 E x EF =111 x G and 111 = 3 x 37). (ii) 575 x 5 =
2875 (W =5,0=7,M~=2, E = 8). Ql6: every multiple of 32 is a multiple of 8 and every
multiple of 8 is a multiple of 4 — nested circles with 32 inside 8 inside 4 — diagram (iv)
(the labelling in (iii) puts the names the wrong way round). Navakankari (Nine Men's

Morris) is a two-player game — no questions to solve.

Board-Pattern Questions — 1 Mark
1. What is the digital root of 4897107 (1)

Ans.4+8+9+7+1+0=29—-2+9=11->1+1=2.
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2. State the divisibility rule for 9. (1)
Ans. A number is divisible by 9 if and only if the sum of its digits is divisible by 9.
3. What is the remainder when 427 is divided by 9? (1)
Ans.4+2+7=13 - 1+ 3 =4. Remainder 4.
4. Is 462 divisible by 11? (1)
Ans. Yes: (2+4)-6=0.
5. Write the general form of numbers leaving remainder 3 when divided by 5. (1)
Ans.5k+3(k=0,1,2,...).
6. Is the sum of two even numbers always even? (1)
Ans. Yes — even + even = even (2a + 2b = 2(a + b)).
7. What is the digital root of any multiple of 9? (1)
Ans. 9.
8. Find the value of z if 3125 is divisible by 9 (give one value). (1)
Ans.3+1+2+5=9+2,502=0 (or9).
9. Smallest number leaving remainders 2, 3, 4 when divided by 3, 4, 5. (1)
Ans. 59 (one less than LCM 60).
10. Is 12 divisible by 24? Is it divisible by both 4 and 6? (1)
Ans. 12 is not divisible by 24 but is divisible by both 4 and 6.
11. Product of three consecutive integers is always a multiple of what number? (1)
Ans. 6.
12. Do all expressions a + b £ ¢ + d have the same parity? (1)

Ans. Yes - switching a sign changes the value by an even number (twice that number).

Board-Pattern Questions — 3 Marks

1. Show that 4m + 2q is always even but x2 + 2 is not. (3)
Ans. 4m + 2q = 2(2m + q) has the factor 2, so it is even for all integers m, q (e.g. m=4,q=-9
gives —2). x2 + 2: x2 is even if x is even and odd if x is odd, so x = 6 gives 38 (even) but x = 3
gives 11 (odd) — not always even.

2. Find the remainder when 7309 is divided by 9 and explain why the digit-sum method

works. (3)
Ans.7+3+0+9=19—-51+9=10 - 1+ 0 =1, remainder 1. Reason: 7309 = 7(999 + 1) + 3(99
+1) +0(9 +1) + 9 = (multiple of 9) + (7 + 3 + 0 + 9) because 10, 100, 1000 are each one more
than a multiple of 9, so only the digit sum is left to test.
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3. Check divisibility of 857076 by 11 using the alternating sum. (3)
Anms. Starting from the units digit with '+: 6 -7+ 0 - 7+ 5 - 8 = -11, which is a multiple of
11, so 857076 is divisible by 11 (857076 = 11 x 77916).

4. If 3125 is a multiple of 9, find z and explain why there are two answers. (3)
Ans. Digit sum =3 +1+2z+5 =9+ z must be a multiple of 9,s09+z=90r18 - z=00r9
(3105 and 3195, both divisible by 9). Two answers because digit sums 9 and 18 are both
multiples of 9 and z can range from 0 to 9.

5. Solve the cryptarithm AB x 5 = BC and justify. (3)
Ans. 5 x B ends in C and the product BC has the same tens digit as the units digit B of AB.
AB x 5 is a 2-digit number so AB < 19; AB must be 10 to 19: A=1. 5 x (10 + B) = 50 + 5B = 10B
+C —50=5B+C.B=9gives C =5 (B =8 gives C = 10, impossible). S0 19 x 5=95:A=1,B =
9,C=5.

Board-Pattefn Questions - 5 Marks ~ 7~ + &

1. Prove with algebra: (a) if 8 divides two numbers, it divides their sum and difference; (b) ‘if 8

divides a number, it divides any two numbers adding up to it' is only sometimes true. (5)
Ans. (a) Let the numbers be 8a and 8b: 8a + 8b = 8(a + b) and 8a - 8b = §(a - b) - both
multiples of 8 (8 +16 = 24, 56 — 16 = 40). In generalif a| M and a | N then a | (M = N). (b) 72
=8 x 9 =48 + 24, and 48 and 24 are multiples of 8 — works; but 72 = 50 + 22 and neither 50
nor 22 is a multiple of 8 - fails. The statement holds for some splittings only, so it is
sometimes true.

2. Derive the divisibility rule for 11 using place values and test 90904 and 481 (give

remainders). (5)
Ans. Units 1 =11 x 0 + 1 (1 more than a multiple of 11), tens 10 = 11 - 1 (1 less), hundreds 100 =
99 + 1 (1 more), thousands 1000 = 1001 - 1 (1 less) ... alternately. So a number leaves the
remainder (sum of digits in units, hundreds, ... places) — (sum of digits in tens, thousands,
... places) on division by 11 (add 11 if negative). 90904: (4 + 9 + 9) - (0 + 0) = 22 — divisible by
11 (90904 = 11 x 8264). 481: (1+4) - 8 = -3 — remainder 11 — 3 = 8 (481 =11 x 43 + 8).

3. If 48a23b is a multiple of 18, find all possible pairs (a, b) with reasoning. (5)
Ans. 18 = 2 x 9 (coprime), so the number must be even and have digit sum a multiple of 9.
Even:b€{0, 2,4, 6, 8. Digitsum=4+8+a+2+3+b=17+a+bmust be 18 or 27 (36 is
toobig).b=0:17+a=18 »a=1.b=2:19+a=27—-a=8.b=4:21+a=27—-a=6.b=6:
23+a=27—-a=4.b=8:25+a=27— a=2. Pairs (a, b): (1, 0), (8, 2), (6, 4), (4, 6), (2, 8).
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f&=ET 9T (Hindi Section)
g7 T @
FHT 8 TV (TIOTT THTH HTT 1) o IATT 5 o faeqa TET + T TSI TF & + TS T (2026-
27)

ETTINTH IS &Hrq&{eer
1. SRATITT §&ITAT HT TOT

> El‘ﬁl‘(ai'sg):7=3+4, 10=1+2+3+4,12=3+4+5,15=7+8=4+5+6=1+2
+3+4+5| et @ TS §U) : 57 Fy Gt &1 e HeArt 7 AT 7
2k + 1=k + (k+ 1)); 2T =TT (2, 4, 8, 16, ...) & IT ATIF FHATTT AThd ST &
qOT & €T H AGT (6T AT Fehcil, ATl 99 (@l AT Gahell & ; T, 941U (15,9, 18)
T & ATT® TR & [AGT ST qahelT & 5 FOTHS GATE of aT &% G%AT (@ S
Tharg (7==6+...+7)AT0=-1+0+11

> 4 FATITT AT & 19 (98 :3,4,5, 6 F a9 '+ IT "= I I 8§ A TF a9 & :
3444546 = 18, 3+445-6 = 6, 3+4-5+6 = 8, 3+4-5-6 = -4, 3-4+5+6 = 10, 3-4+5-6 = -
2,3-4-5+6=0,3-4-5-6 = 12 | FAT G & ; [FET 1T 3Fah G941 n & @ 717
4n+6, 2n, 2n+2, —2n-4, 2n+4, -2, 0, -2n—6 & — TATAT 2 AT O FHIT AT & |

2. §H9AT - B fAe-99+ & 99a1 US-97 347

> GHAT (parity) = H¥AT 89 & a7 [aYH (-2, -4 ST FOTHS SeqT0 VT aq7 §) | fmst
T I G4 a, b, ¢, dF AT at bt c+ dF ST A TS &I GHAT H &1d & (4
FHNTT G&ATHAT I 4T - q9 97) |

> SATEAT 1: U& e a8+ § AT 2x(T€ §&4T) T IqAdT 8, o d (a+b-c-d)-(a-b
— ¢ —d) = 2b - qF H%&AT ; {7 T AATAT & AT T &7 I q9dT Th-AT 21l & |
— @7 + T IL T IRFAT 2¢ T 2d ¥ | U ASd | (9 aedAw? arar 7 AT &,
THIAT HATST I FHAT Th-4T |

> ATRAT 2:favm v =a; a7 + a7 =77 favw + g7 = fawT | 9T a + b 3T
a - b @& AT T -HT; ¢ TS/ AT aae; AT il at bt c+ dTH-H |
STEAT 3: 2T HISH - (e, Tac= UL b IHTcHE 2l dl S8 b RUTcHE 2T,
I 2b &T IREaT | I8 (a9 haer 4 G&ITA a6 GIAd 81 — (6 7 947 § 1
AT |

3. AT a7 - SHT@T S AT

> e qw + 5, qw - qw, faw + fawe, favw - et = a7 99+ fawe, = -
faw = fave ; 99 Tveroet 7 #iE e s |99 &T a7 97 ; fave x fave = fawe;
(Fre)" fawer |
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> FISITIUT : S5oTdh 9T 99 & Jia 2 IAETIUAES &, 99 4m + 2q = 2(2m + q); 2a +
2b; 2u - 4v; 13k — 5k = 8k; 4k x 3j | H&T & <T&1 : 3g + Sh (g, h & THAT UH-AT &7 a1
), 6m - 3n (nfavwararfay), x2+2 x =390 11), b2+ 1 (b=2 9% 5)|

4. ST H T & [OT
T H&ATU &7 T &l & : 4 & 0T (4p, ITTHA 0) 3T 4p + 2 (ITHA 2) | 4p + 4q =

4(p+q) -4 FTIUT; (4p + 2) + (4q + 2) = 4(p + q + 1) - 4 FT IO (F4T 2 FAeA=T 4);

4p + (4q +2) = 4(p + q) + 2 - TTTRA 2, 4 HT IV A51 | SATAT &7 T GATAT & AT

4 T I[UNST AT & ST G141 4 & I[UNT &1 AT &1 T &7 | (ITTELT: 12+ 16=28:6+ 10 =

16;8 +6=141)
5. G&T, FT-FT T ST 81 9T ?
4 |Fue vt 7 & reor
1 |Ffs 83T F%=HTe &I AT T AT 394 | FaT - 8a + 8b = 8(a + b); HAT & 1T T
AT &l T T
2 |FfesfeargaTaruynTeards |- -72=48 +24 BN T 72 =50 +
I9d T aTAT (heal &l G911 &0 [ 22 (&)
I
3 |[7afoarsras m TR TN 7H | |RT - (7)) x m = 7(jm)
famsr
4 |28 fevreraETar 12& adT garT- 12m=2x6m=3x4m ...
UEE ST & T
5 7" faursTErar 7 & REr dr e | -l - 42, 14 § [T 7 28 F 76T
T frsor 7k + Tm @ T m, k HT [UEES &7
6 |94 TigfmT=T =369 gaT - LCM(9, 4) = 36
7 |6AT4THTE QTSI =249 T - LCM(6, 4) = 12, 24 5T 12
T T w24 T T8 24 7
8 |fawH +87T =6 T YU FAT AL - 6 & [T & ; faweT + 797
fawT (2n + 2m + 1 = 6j & g7 = fav)

T fET g a, MAT NFTITT T ar a, M + N 3T M — N &[T \T 9T 29T ; Ife

A, kT @IS 8T ar A & 8T 0T 3T k & THT I[UAES A & ITT ad & ; T A, k 31T
m TET T T T ar A, LCM(k, m) & faursr & |
6. FATATEATR ?

5 F T &1 9 IYhef 3 qTeAT 910 : 3, 8, 13, 18,23, ... =5k + 3 (k =0, 1,2, ...),

AT 5k -2 (k> 1) - 'S F IO & 3 &' I7 'S & IO § 2 &' | faawvedr (i) 3k + 5, (i) 3k
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— 5, (iii) 3k/5, (iv) 5k + 3, (v) Sk — 2, (vi) Sk — 3 F e (iv) 3 (v) Far & (vi) T 2, 7, 12

... I 2) | TR JSA-TEd & : 661 =7q + 3 3T 4779 = Tp + 57 4779 + 661 = 7(p +

q+ 1)+ 1 (FTHRA 1) T 4779 - 661 =7(p - q) + 2 (ATFHA 2) |

7. T F Ew R T e W &

> GTHTT € : @47 ...dcba = ... + 1000d + 100c + 10b + a (a = THTS A&) | 10: THTS
& PIE &L ST AW 10 & IO, SH@T 10F [T ©a=015: ©a=0375 |
2: < a®@T14:100, 4 FTIUN &, TAMAT © ATAT & AR T T G947 (10b + 2) 4 T
FeraT==r 1 8: 1000, 8 FT U &, TAAT o ifae @i =it & a1 94T 8 & farar==r |

> 9:10=9+1,100=99 + 1, 1000 = 999 + 1 ... STAT &L ST AT 9 HT ITUNT + 1 |
7309 =7(999 + 1) +3(99 + 1) + 0(9 + 1) + 9 = (9 FTIUNT) + (7 + 3+ 0 + 9) | H&AT 9
T T © 7T &T IR 9 § faiT==, 207 9 § YT & I¢ AATHeT = 3hi &7 0T
(T 3 T9 dh 3id SIed &l = fsfied €€ 9 &7 3 ITHe 0) | IITEL: 427 —
442+7=13 > IATHA 417309 519 5 10— 11

> 3:10, 100, 1000 ... § 3 & W7 &« I¢ AYHA |1 & & (FA1H 9,99,999 ... & 1
), T9fAT 3 F =T © il &7 I0T 3 F fa == (9 FT &7 T[0T 3 FT U &,
9T 15,33, 87 3H YUNT & 9 & TA&1) | 9 ATA AT 4T — (i), (ii), (i), (iv) - T TET &
F e T gfe e s I & ((iii), (iv) A (i), () & Taaareds &7 8) |

> 11:3A7 1= 11x0+ 1 (1 =Afua), T_qE 10=11 - 1 (1 &), FHST 100=99 + 1 (1
arferar), 891 1000 = 1001 - 1 (1 &) ... IEr-amr 1 3t / 1 & | fqae: (G=0E,
ST, TR ... BT & i & T0T) - (FTFTS, BA, ... ST & i & INT) =
AT 11 & =T © a0 IT 11 & IO ; A4 AL (FROITHER arar 11
TIEaY) IR & | JETE0r 328105: (5+1+2) - (0+8+3)=8— 11 = -3, ATHT 8 |
A A S AR H + AR aan M :5-0+1-8+2-3=-3]|

> 63T 24: 6 fqUTSTAT = 2 3T 3 & fovT=ar (2 31T 3 & &lE WIS [UE S
TE) 124 F AT 3 AT TAMAT (4 AT 678N 12, 43T 6TAT H s @ 24 &
TE - TR 4 x 6 HIUAES 2 T8 & (24 =2°x3,4=2%6=2x3, LCM(4, 6) =
12) | UFEE T T F AT & TG § GE-3NTSH &1 (A5 TS IHITSS T
&

8. fefSea ==

> fsfee & = U& & a9 & 3@ ASd /AT (489710 529 —» 11 5 2) 1T 98
AT T AYERA & (9 F [T 5T ar 9) | FAmTT gt & fsfiea == 1,2, ...,9, 1,
2, .. AEOAE | 3FIUNT: 3,6, 9 RIEYT ;4 FHI[NT: 4,8,3,7,2,6,1,5,9;6F [ :
6,3,9; 6F IUNT & 1 31F9a (7, 13,19, ...): 7, 4, | TEITA | 11 ATSH I €€ &L TTL 2
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TRar & (A€ 9) | A fEa T (FIAT 950 §., AETigid) T $9 UETA 6l S &7

T [T |
9. 3 FT A9 - e

&Y 3THT = U e, AT &Y = (T 31, [RET G3AT AT T8AT 3(dh AT 0 T8 1 |
fafer: Teer SoTE &7 &6 IE@T (U R ST I qHTS &1 9ahdT & ), R e (2-
HATT x |- I 2-HBT &1 Ta, TATAT 13 x 8 = 104 5 q=T), THAT, BTG AT
fenIT== AT T T=0T 90 | HIAT AT @R AT S T 57 G IS |

m

e SOWAIRCINTE

qHar AT 9 & 97 favT |

FATTT G&ATT U & 918 Udh A AT G418 n,n+ L,n+2 ...
TS / TOrST a, b T T 9IT & a7 a [UES A b, a & U |
fmsr YRS O ATAT & |

AR TO-I7 T &< & &8 a7 91T |

LA GATITCH AT AT & T 99 Frer g% |

qg -2 g ST FE TS ST UEEE T AT |
FHAT HT AT HHT & el & 0T |

fefSer =< TEAT Hdh AT I [HAT T 3 |

ATHATT TET T ST G T S0 9 g Tar |
yfer-gerawr T JETELIT ST oA 0 T (g AL |
et UHT T8l (STHH 3T8T 37l &l T91d & |

CIRGAEUEIR R

> gr g =g fam tfawm =g e tam =A™ latbtc+ .. F g gea=
T AT A5 edl (TREaT = 2x5AT) |

> IYRA ET: n T IYNAT ST L IATHA r' = nk + r (FT ok - (n - 1)) | TYRA SATST/TESTAT
(nk + ry) £ (nm + 1) |

> Figa|M3Ta|Ndra|(M+N); A k& ST ar k& 99 UGSt §; kAT m &
faT=r = LCM(k, m) T |

> QU 2 - ATaT AR TH;5 - 037 5; 10 - 0; 4 — ATaT 2 37& ; 8 - Afaw 3 (=,
35 TRTFTINT; 9 > FART AT INT; 11 - FET-TNT KT I (EHE +) |
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> 6=2T3;12=3T4;24=3T8;36=479;44=4711;18=27 9 (el 98-
T JIH) |

> efea s =9 q I (TSI ETaT ) Il (n+ 1) FTE= =F=(m) + 1; (n+ 1) &
T =%2(n)+2 HIETI9)
> 2 HHTITA T ehi &1 U 2 &7 IO 3 3HT - 654 FT > 24; 5 - 1201

- L5

AT 5 FT ATHLUT-HAA T

arferaT: 3, 4, 5, 6 YT S + FS®

IH AT qHar

3+4+5+6 18 qH"

3+4+5-6 qq

3+4-5+6 8 qq

3+4-5-6 -4 qaq

3-4+5+6 10 a7

3-4+5-6 -2 q7

3-4-5+6 0 SEN
O 3-4-5-6 12 T
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I IARE : 32 F UINT € 8 & JUST C 4 & UIST

4 F TUST
8 & TUIST
32 % T[T
32,64, 96 ...

Ueh & HIa¥ Ud =7 - Figure it Out ¥16 & A&l AT (A iv)
arferaT : fAae FF 197 S0 & (ST |71

Siey AT 0TI 11E9Y

ECOEY 1 1 1 (1 =)

T EY 10 1 ~1 (1 &9)

qdsT 100 1 1 (1 =1fu)

AT 1000 1 ~1 (1)

TH-IATC 10000 1 1 (1 =1fa)

FATATE : FIT AT 24 § favTsa 872

24 =3 x 8§ faaT 3TET: 3T &7 8 ST : fae @l‘rﬁ‘%‘T‘—>24ﬁ‘
GEESEINYE IT 39 TATIARHT | » ;
TG S) famsr 2 fam= 2

9T ATS + ST |

TSI & &1 (T T71)
o S =T (T.113-115) — HATTT G&ATSHT & 0T (3T & T 3T T H/ATTT G&ATA

I FHETTT TNT: &7 a9 5947 2k + 1 = k + (k + 1); 2 FF =T 2 T 29 FAwTaT
T GATHT o AT T AT A51 gl aThr a7 el s (15=7+8=4+5+6=1+
oo + 5, TTT 15 T ThIT ) ; SRUTcHE AT & AT 57 §¥&4T 3 0 g7 dahar & (0
=—1+0+ 1) | I¥ HANTT §&ATU 3,4, 5, 6: 71 18, 6,8, -4, 10,-2,0,-12;5,6,7, 8
& w26, 10, 12, -4, 14, -2, 0, - 16 | TTATHT : GG GH & AL & ARTTF ndh (A0 -
23T OAMTE (,n+1,n+2,n+3F4n+6,2n,2n+2, -2n-4,2n+4,-2,0, -2n -
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6) | fh8l I H%=AT2AT a, b, ¢, d & [T BT a £ b + ¢ + d FT qHAT U&H-HAT & (FHATAT
1-3), 3T g7 fdT \T 59T F 9T & [0 98 & |
ST G (T.115) - RIT-H SFARITATT HT T7 & 2 43 + 37, 672 - 348, 4 x 347 x 3,
708 - 477, 809 + 214, 119 x 303, 543 — 479, 513° | HIT-H TS FTH G&T T & 2 2a +
2b, 3g + 5h, 4m + 2n, 2u - 4v, 13k — 5k, 6m — 3n, x> + 2, b2 + 1, 4k x 3j | 3T 3T
feraT |
I AR : 43 + 37 (AT + Fa ) G977 672 - 348 (@7 - 7)) G7; 4 x 347 x
3 (UEE 4) 7 ; 708 - 477 ([F - faw) fawer; 809 + 214 (Fawr + &) fawer; 119
x 303 (faw x fawe) fawe; 543 - 479 (fawr - faw) &97; 5133 (fawT x fav
faw) faw T | SiST&: 2a + 2b = 2(a + b) ART A ; 3g + Sh-F&T A5l (g=1,h=29T
13);4m + 2n =22m +n) &l 7 ; 2u - 4v = 2(u - 2v) &l 9H; 13k - 5k = 8k §ar
HH;6m-3n-FarAal (m=1,n=19C3); x>+ 2 -Fard&l (x =39 11,x=69%
38); b2+ 1 - FET &I (b=29 5, b=39T 10); 4k x 3j = 12kj T&T G | 37T+
J1&L0r: 2n, 6p + 10q, 8a - 14b, n(n + 1)
.116-118 - &7 G5 G&ATH AT JIT 4 HT U F &1 & 24p 3T (4q + 2) F @
SHTEAT AT ISTET €T | GaT-F - I T T TET SYT 1: "I & [0 JraT 6 e
RIKEM
I &7 T GATU : AT 4 & IUNT - 4p + 4q = 4(p + q), 4 FTIUNT (12 + 16 =28) |
TEAT4p+ 2FT &N » 4(p+q+ 1), 4 RTIOET (6 + 10 = 16,22 + 6 = 28) | Tdh-Udh — 4p
+(4q+2)=4(p+q)+2,ﬁﬂrw2,4$rgrm—r=|€‘]"(8+6= 14;4+10=14); 98 99 +
farwer = fawer SET § | 9219 & 9T #9 1: 8a — 8b = 8(a — b) fRT 8 &I 7T (56 - 16
=40=8x5) - 9T |
HET, FIT-aTT a7 T A& (T.118-121) - FIT 637 O T4E [T 2 36; 674
= 24) ; FI 8 (A + T = 6 FT M) | FIT AT AT & : 5 § AT 3 [ ATHSA 3
T G&ATU 3 Iv% T qTor ATk @i |
ITT: 6: GET T - LCM(9, 4) = 36 31T §%4T LCM & T &7 | 7: Fil-il 97 -
LCM(6, 4) = 12, TATAT 12, 6 3T 4 AT & [T § 9T 24 T &, Tafh 24 71 8:
T TETGT - 20+ 2m + 1) =6jF 2(n + m) = 6j - 1, T = a9, 3699 | 5T 90T
T YT 3:3,8,13,18,23 ... A& (iv) Sk + 3 (k=0,1,2...) 3T (v) Sk -2 (k>
1)-=MT3,8, 13,18, 23%a & | 7= T : () 3k +5 5,8, 11 ..., (i) 3k -5 > -2, 1,
4 ..., (iii) 3k/5 AT T H&AT T&l, (vi) Sk -3 2,7, 12 ... (IITHA 2)|
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IS 122, Figure it Out ¥1-32 — (1) T FiATTT &I AT AT 4 ;T T HU 1 (2) p
T ShATITT SIS § 999 IS8T & ; a1 ATC qre |
SAC: A1 AU n,n+ [,n+2,n+3:4n+6=34>4n=28 >n=7,¥a:7,8,9, 10
(T 34) | 2 a9 FST p qTAT T HAWTT GATU p-4,p-3,p-2,p- 1, p!
IS 122 W3 - Ga&T/ FT-FfT / FofY €T G (I qigd a6, S0 9 f9g) :
(i) TT GH T&ATAT AT 0T 3 AT IO ; (i) 18 T Foame TE0 = 9 & 3T 77 5 (Gii) I
HEATU 6 T faiTo TET = F0T 3T €T3 (iv) 6 FT IO + 9 AT IUNT 3 FHT IS ;5 (V) 6 HT
TOIST + 3 T T[T 9 FT 0T |
IC: () FT-FT -2 +4=63T4+8=123F T H, TW2+6=83AT6+8=14
T&ET (22 +2b =2(a + b), 3 A I[UNT @HT T 3, a + b &I HTT ) | (ii) FTT-FAT - 30, 18
27 9 AT F foarer 8T, 9 27, 18 F feniror A5t fe v 9 & & 1 (i) #fr-anir - 9
+11=20 (6 & fTor T8N T 8 + 10 = 18, 6 T fIT=T & | (iv) |&T - 6x + 9y = 3(2x
+ 3y) | (v) TIT-FT - 18 + 9 =27, 9FTIUNT & I¥ 12+ 9 = 21 &I (6x + 3y = 3(2x +
y), 9 &T IS @M T A 3, 2X + y &l YT &) |
TS 122 ¥4-T6 - (4) TET H&ATU ST 3 3T 4 AT § WIT a4 T ATRSA 2 7 S0
S | (5) FRsT &l Todl (3% TE A ATHSA 1, [T, SHEAE T AR 1, 79 T
TS, 100 & &) | (6) T : 6 F VT & I ATHA 2 ITAT (hegl q I GATAL AT
FAT H&T 6 FT IO |
IAT: T4 x - 2, 3 3T 4 T &I IS &HT FMET, T LCM = 12 & T, 3T x = 12n +
2:2,14,26,38,50 ... T5: 3 3T 5 I ATFRA | 3 [T Q WWIATHA 1):3,2,59¢
IYHA 1 - F=AT = 30k + 1 (LCM = 30): 31, 61,91 (< 100); FIA 91 =7 x 13 1T &
=T > 91 FFHS I T6: (62 +2) + (6b +2) + (6c +2) =6a+ 6b + 6¢ + 6 =6(a+b +c
+1) - 6 FTIUT | §T, TUTTT G&r & |
TS 122-123 ¥7-K8 — (7) 7 & T 9 T 661 FHT ATHA 3 3T 4779 &1 5 854779 + 661
T 4779 - 661 FF ATHA JTA U (TSI (=7 F) | (8) TEHT H&AT ST 3 § WIT IX
ATRA 2, 4 T AT IX 3, ST AT I 4T ; G0 BT AT AT |
IAC:U7:4779=Tp+5,661 =7q+3. ) I T=Tp+7q+8=T(p+q+ 1)+ 1>
IYHRA 1 (5 + 3 = 8T A&T & 7 & UF 3T qHE a=dT & 37 1 g=ar &) | (ii)
FAT=T(p-q) +2 > ATHA 2 (5 -3 =299 T) | (F1: 4779 + 661 = 5440 = 7 x
777 +1;4779 - 661 =4118 =7 x 588 + 2 1) ¥8: 5T ATHA AT UTH T 1 A&,
THIAT F9=4T + 1, 3, 4 317 5 & [T &, I LCM = 60 7 | §%&4T8 60k - 1: 59,
119, 179 ... 99 FIEr 59, Fifa 60, 3, 4, 5 F TG Gl GATHE JHATSS TN
7l
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T 123-126 - 2, 4, 5, 8 & faTSH@T; 9 & (999, 909, 900, 90, 990 H & Hl+T ; 99 TATH

109 ; 427 HT ATR) ; 3T & TIT ITHA ITC HYU | Figure it Out T.126: (1) FTIH

faTer 2 123, 405, 8888, 93547, 358095 ; (2) fa=IT faw# i ATAT 9 FT TIH JIT U ;

(3) 6000 F TE fTehe 9 FT TUNT ; (4) 4300 AT 4400 F T 9 F feharer 7ureT ?
IO T FT FT FA &1 5 - TS A SIS 8¢ ST A 10 T, 37 5 AT 00T
&, TATAT Fael SaTs 3d (0 3T 5) qTA TEdT & ; 2 - THIS 3AH 97 ; 4 - 100, 4 FT
TUIST &, SATAT SATaT &7 3@ a7 &4 & ; 8 — 1000, 8 T IUNT &, TAMAT SAfaw diT
I qT FA 7 1999, 909, 900, 90, 990 FF 9 & fauT=T (FaT 0 AT 9 2, 5T I 9
FTIMUNT) ; 99, 9 &F fanyT=r & 9% 109 T&ET (FTE =& 9 [0 T8 T qaval) 1 427 — 4
+2 47 =13 - ATRA 4 | T &I (i)-(iv) G G& T (=77 gfe 07 Fae 7f@) |
Figure it Out: (1) el & TNT 6, 9, 32, 28, 30 - HgeT 405 9 T fT=T | (2) & 97
&T; STE-FTIT 9 FT I[UNT 3T G - & T & 18; &7 3t & ATIHas 16, TATAT AT
18 AT I 31, 999 JIer = 288 1(3) 6000 = 9 = 666 IT 6; 9 x 667 = 6003 (3 TT)
3T 9 x 666 = 5994 (6 T¥) — 6003 | (4) 4302 T 4392 T 9 F I[UIST : (4392 — 4302) =+ 9
+1=111|

TS 126-129 - 3 3T 11 F ferarsrar | wfore ==t : |47 462, 11 F fanirswr § 2 afe sfaw

1197 11 T OIS &1 aF ATher 4T 2 11§ farsaar: (i) 158 (ii) 841 (iii) 481 (iv) 5529

(v) 90904 (vi) 857076 |
ITC:3H: 10, 100, 1000 ... T 3 H WTT &4 I ITHA 1, FATAT 3T &l ITHA
I9d AF-FNT & TEY - 3 [T o FAF-INT 3 9 fauars= 1 11 71 462 - &T5 2,
TETE 6, FFST4: (2+4) - 6=0- 11 F fmeT (462 = 11 x42) | FfT AT 0, 11 9T
11 &7 IO &7 ar IR 0 (1) | (TS 3AF & + AR ar-and (9e): (1) 8 -5 +
1=4>9YFA4; (i) 1 -4+8=5>ThA 5, (iii) | -8 +4=-3 >ThA 11 -3 =
8:(i(V)9-2+5-5=7T A TFA7;(V4-0+9-0+9=22— 118 fare=; (vi) 6
~7+0-7+5-8=-11 119 faqreTr|

T 129 - 2,3,4,5,6,8,9, 10, 11 & faregar &t arfer (§T/E1) ¥1T : 128, 990, 1586,

275, 6686, 639210, 429714, 2856, 3060, 406839 | AT &I 6 AT 24 (T.129-130) |
IAC:GEAT:2/3/4/5/6/8/9/10/ 11 - 128: &1 &l &f A&l A&l & A&l A&1 A&l
(TEAF &l AT T 7 4 & [0 T8 AT’ I 128 = 4 x 32);990: & & A=1 &1 &1
TET & &1 &1 1586: &f A&l &l A&l A6l A8l A&l A8l A& ; 275: &1 A&l A5 &1 781
TET TET Tl &T; 6686 BT &l T8l T&l Tal &l A&l T&l &l ; 639210: &1 &1 T&l &1 &1
TET TET BT &T; 429714 &1 &1 &l T&1 &1 &1 &1 ¥&l &l ; 2856 & &1 &1 A=1 &1 &1

el A&l Aar | e fafer: 2, 4, 5, 8, 10 & fow Sifaw sts( 1) 3 =77 9 & fAw =7=-
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qAT; 6 = (2 AT 3); 11 & AT IHET-amr & A0T 1 6 &' 38 (FaeA 2) T&l, 225 (Fder 3)
5T, 186 (2 30T 3) BT, 64 (FaT 2) ARI — ATEA IR IIT & AT | 24 T2 3 AT 8 W4T, 4
AT 6 &L, TR 12, 43 6T T T W 24 T AR/ (4=22,6=2%x352
IS, LCM = 12; 24 = 23 x 3 & fAqw 3 =17 23 = 8 91" W) |
T2 130-131 - fsfies €= : 600 3T 700 F = e G&AT & &< (i) 5 (ii) 7 (iii) 3§ 2
12 AT H®ATA &5 3, 4, 6 F AT U &3 6 U q 1 ATod GoaraAt &
fefSee < ; e 'qa9 Sie AW s g = |
I e ¥ = 9 & ymiT &7 Ivher (FmsTr 8T ar 9) 1 () €= 5 (FIF-I0T 597
14): 608, 617, 626, 635, 644, 653, 662, 671, 680, 689, 698 | (ii) & 7 (T 7 T 16):
601, 610, 619, 628, 637, 646, 655, 664, 673, 682, 691 | (iii) = 3 (TTT 3 IT 12): 606,
615, 624, 633, 642, 651, 660, 669, 678, 687, 696 | 12 FHHTITT F¥=ATY (FE 20-31): 2,
3,4,5,6,7,8,9,1,2,3,4 -F< | H 9 AR A & | 3H UMaT:3,6,9,3,6,9 ...: 4
%:4,8,3,7,2,6,1,5,9,4,8,3...;6%:6,3,9,6,3,9 ...; 6% [T & 1 3174 (7,
13,19,25..):7,4,1,7,4,1 ... BT +k W& { k [=SAT &, Al 9) | THeAT: OF
qaY BT [T & 1 ; 3T T G947, TN AN & 99 9 (A9 ST (a9 UaFh-
AT - 1L111L,111 @ 1) = 11,11,11,111 = TTE IS TINE AT TITE 5317
T gt T9E |
T3 131 Figure it Out ¥1-54 (Fsftee €2) - (1) 8-3i6T T&AT FT & 583 399 10
ATIE FTEE 2 (2) ITC-ATC 11 SATST; & FATEIT 2 (3) 92 + 36b + 13 FTES | (4)
HTHTT : G&AT T GAAT AN € ; € 3T 3 9T 9 F WIT HT ATHA |
AT A1: 10 TS T AIS 9 ITHA 1 F@ar & (10 = 9 + 1), TAAT &< 6 (;H
40000001 — 5; 40000011 — 6) | 2: 10 & I=: 10, 21, 32, 43, 54, 65, 76, 87, 98, 109,
120...¥=1,3,5,7,9,2,4,6,8,1,3 ... - 8T+l WES H 2 Fsar & (11 =2 AT 9);
T AT & ATd & AT Ye 57 9 I T alEdar 8 | W3: 9a + 36b + 13 =9(a + 4b + 1)
+4 - 9FRTIUNET + 4 > & 4194 (i) ®rs [fv=a g9 981 - 12 (B¢ 3), 13 (B 4),
14 (2 5): G%AT 3MY £ dil GHAT (0T ¥ Tl &, Tal v 1 () & 1,4, 7 > 3T 90T
TCIATRA 1;EE 2,5, 8 5 IATRA 2;FE 3, 6,9 - ITHA 01| €S 9 > 9 F IT 9T
WTHFA 0; €€ 9 &H — 9 F YT & ITHA &< o aET |
TS 131-132 (5.3 S{HT HT W) - §T F: (i) Al + 1B = B0 (i) AB + 37 = 6A (iii) ON +
ON + ON = PO (iv) QR + QR + QR = PRR (v) PQ x 8 = RS (vi) GH x H = 9K (vii)
BYE x 6 = RAY (Y[ &T d) |
IOC: () 10A+1+10+B=10B> 10A+11=9B: A=7,B=9 - 71 + 19 = 90| (ii)
10A+B+37=60+A >9A +B=23: A=2,B=5—25+37 =62 (jii) 3 x ON =
PO:FA17%x3=51(0=1,N=7,P=5);24x3=72(0=2,N=4,P=7);31x3
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=93(0=3,N=1,P =9) - IT7Ful § &a ATaT & | (iv) 3 x QR = PRR: 85 x 3
=255(Q=8,R=5P=2) - UHATT & (TS : SRAT AT HARR >R =047 5;R
= 0 9% PRR = P00 37¥ 3Q = 10P 3m&9d, AT: R =5) | (v) PQ x 8 =RS: PQ < 12 (13 x
8= 104 TR ANATPQ 212 (10, |1 HFFEAETTE) > 12x8=96P=1,Q =
2,R=9,S=6)I (vi GHx H=9K: g7 24 x 4 =96 Sih daara (G=2,H=4,K =
6): 12% 8,46 x2,47x 2,31 x 3T HIUh A& &; 11 x 9 H I IEaT 8 16 X 6 =
96 7 K = H = 6 (IT 38T, Td 37&) | (vii) BYE x 6 = RAY: B = | (B > 2 9% [UIHeA 4-
FHA); Y<O6ATAT (Y =0,2,4,6); a1 105x6=630(B=1,Y=0,E=5,R
=6,A=3)-THHATT &7 |

TS 132 - §T & : (i) UT x 3 = PUT (ii) AB x 5 = BC (iii) L2N x 2 = 2NP (iv) XY x 4

= ZX (v) PP x QQ = PRP (vi) JK x 6 = KKK |
IAT:()50x3=150 (U=5,T=0,P=1)1()19x5=95(A=1,B=9,C=5)|
(i) 125 x 2 =250 L=1,N=5,P=0)-124 x 2 =248 (L=1, N =4, P = 8) T &I
T a8 1(1v)23x4=92(X=2,Y=3,Z=91()22x11=242 (P=2,Q =
1,R=4)-33x11=363(P=3,R=6)3T44x 11 =484 (P=4,R=8) T 3& & |
(vi) 74 x 6 =444 (J =7, K = 4) | (AT F—T-AIT T A1 ; Il 7 (iii) 3T (V) &
[T Fae T&h &1 & |)

TS5 132 Figure it Out T1-54 — (1) 3125, 9 FT IS & ; z TTT HIT A & IAL FIT

TS | (2) TG 2 12 § WIT I AR 8 TAT G&AT T 12 F UIST & 4 FH G&AT AT

T T 8 AT IUST | (3) 3 ST IUISTE AT AT 6 HT ST He ? (4) STTeTaT: 9 F [T &

3 I TCHT 8 9 HT U ®ar g |
IAC:T1:3+ 1 +2+5=9+7 IR IUS a1 AMET, TATAT z = 0FT 9 (3105 AT
3195); & 3T FATTh FAH-TNT 9 IT 18 T T T &, THT 9 H I[UNT | M2:a=12n+8, b
=12m-4—>a+b=12(n+m)+4 =43k + 1), k=n+m|Tg 8 & I a4 I 3k
+ 1 F AT, I kI (k= 1: 16 873 k = 2: 28 &Y | A 74T =T §T A& (T
Wﬁ'ﬂ?\q‘)l‘ﬂ?:3m+3n=3(m+n),6WW@m+nW@m,nﬁ'W®-ﬁl‘,
T AT 6 3 IUST (B m, n) AT AT 3 & [0S (3 + 9 = 12); 59 & 3 &7
oo TUrST ST AT AF IUST &r ar Aal (3 + 6= 9) | T4: (i) 9 - IAS T aar
AF BT &, AF-TNT &1 TEAT AT 9 T UMY 4T TEAT &7 (4572 — 2754 18) | (ii)

&1 — ST&hi &1 IS T ThH & -FNT T81 aeidT, SA(AU 57 HE-a2eT 9 T UM
TEATR |

T8 132-133 Figure it Out Y5-78 — (5) 48a23b, 18 T IUIT & : T3 (a, b) | (6) 3p7¢s8,

44 F fT=T: T (p, ) | (7) T FARTT G&ATY : 5l & 2, 3, 4 3 70T ; Feoharir 1¢ 2
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(8) 45,000 31T 47,000 F T 36 & IT< 07 |
AT TS5: 18 T IV = 2 AT 9 & T ; b & ; HF-FNT 17 +a + b, 9 & 0T (18
qr27)Ib=0—-a=1;b=2—-a=8;b=4—-a+21=27—>a=6;b=6—->a+23=27
—sa=4b=8->a+25=27-a=2177 (a, b): (1, 0), (8, 2), (6, 4), (4, 6), (2, 8) (F&
481230 + 18 =26735) IM6:44 =4 x 111¢8, 4T fauTs7:q=0,2,4,6,8; 11 & {0
B+7+3)-(p+q=18-(p+FAFTOAT+11 5p+q=7(p+q=18FaAp=q
=9 9%, 9¥ q A9 8T 918 T, 9T 981 | I17: (p, q) = (7, 0), (5, 2), (3, 4), (1, 6)
(I 37048 =44 x 842) | T 7:n,n+ 1, n+2fFFH 2 |n, 3| (n+ 1), 4 | (n +2): 2, 3, 4;
AT 14, 15, 16, f7T 26, 27, 28 - TeT g€ 12 QL AEAT & (2, 3, 4 HT LCM) | 182 36
IS 4 37 9 7 faqTe: 45036, 45072, 45108, 45144, 45180 (T ITT 36 ATST;
TEAT 36 x 1251) |
7<% 133 Figure it Out ¥9-¥13 — (9) 5 AT qHF SEATI T 1 qTeAT Sp &3 T3 |
(10) 15 § f TS 6-3T §&AT FoeshT IeT 6 & TS 8T | (1) 9 : 11 F §
TUT T F% TCT 11 & U A &, §S, A6l | (12) GRT/@iT-@i /@i T8: () 6 F
ST AT 3 & T[UIST T UTRS 9 HT O ; (if) T AT G G&ATHT & I0T 6 T
ﬁ'ﬂ'lﬂ'; (iii) abedef 6 &1 I[UIST = badcef 6 HT ITUST ; (iv) 8(7b - 3) - 4(11b + 1) 12 FHT
OIS | (13) T G413 &7 AT 3§ fnvrsar &7 2
ITOC: W9 : SHATITT G SATAT H 2 &7 2Ad7: 5p -4, 5p - 2, 5p, 5p + 2, 5p + 41 710:
15 & fa T - 3 31T 5 & - Sifaw o7& 03T 5; 0 §rar ar Sdel §%AT 0 § = (6-
AT T81), SATAT ATqH 3 5; IACT GAT GH & ATET, THTAT T8dAT Hd a €
(2,4, 6, 8) (IAST & ATAT 3 a); SAH-TWT 3 &I IO : T 200025 (FF-FTT9;
IAET 520002 B AT FFH-TRT 9 > 6 T fam=a) I 711 : S TEa & - Ifen =11k
AT 2n = 22k = 11(2k) §&T 11 &T IJUMT | T12: (i) G&T - 6x x 3y = 18xy = 9(2xy)| (ii)
&l - (2n - 2) + 2n + (2n + 2) = 60 (iii) G&T - ST H ATAT-T&AT (ab — ba, cd — dc)
T H-INT (AT 3 T foTs=aT) oY gaTs 3 f (3T 99 §197) T8l 98 | (iv) ™
TET-8(7Tb-3)-4(11b+1)=56b-24 -44b-4=12b-28=12(b-3)+8: 12T
U7 97 SIYH 8 | W13 : T S¥edTi &7 I 3 F faiTeT a9 99 3 T 9T & 39
YR G qqE (0,0, 09T 1, 1, 1 T 2, 2, 2) & IT G AT (0, 1, 2 fReT i v )
_ 3F a9 T AYRAT ST TNT 0, 3 IT 6 &7 | 37 fefaat (39 0,0, 1371, 1,2)
famsr &1
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T8 133-134 Figure it Out T14-X16 - (14) F4T 2, 3, 4, 5 AT TR HT TUTHA

H&T 2, 6, ... ®TIUS & ? (15) BReefa™ (i) EF x E = GGG (ii) WOW x 5 = MEOW |

(16) 4, 8, 32 F TSI &l HIT-AT AT AW TUIAT & ? AT ET Aqdhadwd @t (7.135) |
ITAC: W14 : 2 FANT : T GH — T[OAHSA 2 AT O | 3 FATTS : Teh 3 T 0T AT
FH T HH UFH G — 6 FT IUNT (FaT) | 4 FATT : &7 G (ITH T 4 FT I A7
Teh 3 T IOMNT — 4 x 2 x 3 = 24 T IO | 5 HiAWTG : 4-FFA0T & dh & 24 3 TH 5
T IO T SATAT & — 24 x 5 = 120 & I[07ST | (IITEI: 345 =60 = 6 x 10; 1-2:3-4 =
24;1-2:345=1201)T15: (1)) 37 x3 =111 (E=3,F=7,G=1;GGG = 111 x G, 3T
111 =3x37)1(ii) 575 x 5 =2875 (W =5,0=7,M=2,E = 8) | T16: 32 T &% U1
8 T I[UST AT 8 &l & IUIST 4 T VST — Teh-h-H 1dC-Uh I, 32 7%, 89, 4
TTET - AR (iv) ((iii) T T IAS A &) | Tahepil (AT 79 A1) ar fgarfear
FTEA & - BT ®IT T 9T 871 |

et ysA_(8ff ~ =~ 7=

1. 489710 #T fefSem <= FTR 2 (1)
IJAC:4+8+9+7+1+0=29-2+9=11->1+1=21

2. 9 & fayregar & e e 1 (1)
I 94T 9 7 feniToor & Tfe o et gfe 39 st &7 A7 9 7 fenirsr &7 |

3.7 R IFHANT I WATRAT FT&R 2 (1)
JOC:4+42+7=13>1+3=4|9TFT 4|

4. 797462, 11 s 8?2 (1)
JAC:E:2+4)-6=0]

5.5 YT &« I WYHeT 3 &« qToAT S&dTei T 9TH" &9 forer | (1)
IOC:5k+3(k=0,1,2,...)]

6. FIT T GH G&ATA AT AT T @R &rar g ? (1)
I8 -F7 + 97 =97 (2a+2b=2(a + b))

7.9 % e i Turet &t fefSe Te FTEATR 2 (1)
3TT: 91

8. fT 3125, 9 | TS & QT 2 &7 T AT {1 (1)
9d¥:3+1+z2+5=9+4+2,3Adq:z=0@T9)|

9.3,4,5F TIT & I 7AW ATHA 2, 3, 4 3 qTeAT G99 Bl G&4r 2 (1)
IAC:59 (LCM 60 & 1 &) |

10. 797 12, 24 § ST 8 2 FAT IT 4 3T 6 =1 § faarsr 82 (1)
3T 12, 24 T fprsr FEf W4 AT 6 T & faurs= 77|
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11. T HATTT U AT TR TaT (e G&AT & ST arar & 2 (1)
3qT: 6|

12.FTa+b+c+dF T TR & G9qT TH-Gr &rar g ? (1)
39T & - (e aaa & a1 99 94T (39 G947 &l QA7) § gadar & |

e yo T -3¢

1. feEmeir ff 4m + 2q ERTEA R W2 + 2811 (3)
ITL: 4m + 2q = 2(2m + q) F IYUFES 2 &, TATAT T Il m, q & [0 a7 & (T
m=4,q=-99 -2) I x>+ 2: x g &r ar x> g, x favm grar x> fawr; gafau x =6
9 38 (FH) W x =397 11 ((Ave) - ger a9 787 |

2.7309 FT 9 & W & T ATGHA JT FU AL AH-T0T fafer &1 FHreor garear | (3)
IOC:7+3+40+9=19-51+9=10>1+0=1, TR 1 | HIIT: 7309 = 7(999 + 1)
+3(99 + 1) + 09 + 1) + 9 = (9 AT IUEN) + (7 + 3 + 0+ 9), (T 10, 100, 1000 TTFH
O & IUNT & | & &, TAMAT JiaT &l Faed AH-T0T a7 & |

3. TU-TTA & U7 857076 H:r 11 ¥ farszar s=r| (3)
SUC: SRS AR T+ AR 6-T+0-7+5-8=—-11, 9T 11 IO &, AT
857076, 11 & fam== & (857076 = 11 x 77916) |

4. 71T 3125, 9 FT IO & AT z T U AL T IAC T § G910 1 (3)
SAC:HAFANT =3+ 1 +2+5=9 +2 &K IS &A1 AMET, TATAT 9 +2=9 4T 18
—z=03T 9 (3105 3T 3195, TAT 9 F fauT=T) | &T ITAL F(Tdh SAH-ATT 9 3T 18
TEAT O F T & M 2, 0T 9 AH &T AT & |

5. R forT AB x 5 = BCET & 3fica& ari (3)
ITT: AB x 5 AT AT & TAAT AB< 19; AB, 10 19F d=: A=115x (10+B) =
50+5B=10B+C—>50=5B+CIB=99C C=5(B=89¢ C=103q9d) | 31 19
x5=95:A=1,B=9,C=5]

qre-Ued U9 - 5 &
1. FrerTfor & fag &3 : (a) I 8 T AT &I WIT T AT I JIT A AT &1 AT
2AT &3 (b) I 8 fRET G&AT & AT & AT I IHq& JNT ATSAT (el QT G Hl W1
T e - G 8 | (5)
3T : (a) G¥ATU 8a 3T 8b: 8a + 8b = 8(a + b) AT 8a - 8b = 8(a - b) - TIAT 8 & U
(8 +16=24,56 - 16 = 40) | qETHT: AfT a |[M 3T a | NdTa | (M £ N)| (b) 72 = 8 x
0 =48 + 24, 3T 48, 24 8 H OIS & — Hal; 9L 72 =50 + 22 F T 50 7 22 8 T Ul —
AT | T F73, [ITSAT & [0 &7 F&T &, TATAT FiT-adT e |
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2. ST AT & 11 & fanirsaar &1 5 fAreT =7 90904 T 481 FF ST &30
(AYRe Faqri) | (5)

SUC:TAE 1 =11 x0+ 1 (11 FIOrr & 1 :1fah), T8 10 = 11 - 1 (1 F7), FFeT
100 =99 + 1 (1 37F9=), FTT 1000 = 1001 — 1 (1 F) ... IE-ATT | SATAT H&AT AT
11 & W & 9 6T = (TS, ThHET, ... BT & Al &7 I0T) - (B8TS, EA, ...
ST & T T ANT) (RUTeHE grar 11 S0 190904: (4+9+9) - (0+0)=22 -
11 5 T (90904 = 11 x 8264) 1481: (1 +4) -8=-3 5> IYheT 11 -3 =8 (481 =
11 x43 +8)|

3. 7fT 48a23b, 18 & I[UIST & AT dah Higd THT TWT I (a, b) FTT FU 1 (5)
3T 18 = 2 x 9 (A7 -3TITSH), THIAT TAT GH & 3T HA A - 9 &I [0S &7 | 997 ;
bef{0,2,4,6,8) | HFANMT =4 +8+a+2+3+b=17+a+b, I8TT 27 AT ATET
(3633:(1‘331‘)|sz: 17+a=18—>a=11b=2:19+a=27—>a=8b=4:21+a=
27T-a=61b=6:23+a=27—>a=4b=8:25+a=27—-a=21¥7H (a,b): (1, 0),
(8,2), (6,4), (4,6),(2,8)]
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