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Class 10 - Mathematics - Number Systems ég g

Chapter | e

T Real Numbers AN
@ X

NCERT Mathematics, Reprint 2026-2% - CBSE board 2021

0 =22y 245 (3; (E)
N [~ ~ ~

Chapter MAPp (k = asked again and again)

Fundamental Theorem % HCF & LCM *

every number = unique product of primes smallest / greatest powers

| Real Numbers -

HCFxLCM =axb % Word problems %
— only for TWO numbers remainders - bells - rooms —
B Can 6" end in 07 % Irrationality proofs %
needs both 2 and 5 V2,V3,V5 - a+bVp
What is inside Colour code used
1. Concept notes with worked examples (p. 2-%) red = key term green = definition
2. Don't-confuse table & formula box (p. 1) purple = sub-heading black = working

3. NCERT Exercise 1.1 and 1.2 + HOTS, solved (p. 8-9) = high-frequency board topic

Real board case thd\,l +2 Pxnm-d’\lllp cases {P 13)

% Exawm tip: | checked 11 real CBSE Standard papers of
. 20 MCQs - 10 Assertion-Reason - fill-ups (p. 14-15)

o M oroctice. it e 2023, 2024 and 2025. Every single one had questions from this ———
-1 - TP practice, With answers (p. 15-1 chapter (2 o 6 marks), and an irrationality proof (2 or 3

o +H|o~ ¢ o
X

Bl s, %, SEPRICE S H R marks) came in 15 of them. Learn the proof template on p. 6

word for word.

code is shown with each.
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1.l The family of numbers

Real numbers (R)

/\

/ \.
( M ( )
L Rational (Q): p/q, q#0 J L Irrational: not p/q J
P | S V2, V3, 5, 7, 0.1010010001..
L |n1'€93TS (2):..-2,-1,0,1,2.. J non-terminating, non-repeating

( ) ] Y  Every rational number is either terminating (3/8 = 0.315)
L Whole: 0,1, 2 .. - Naturak: 1, 2,3 .. J  or non-ferminating repeating (1/3 = 0.333..).

|| Definition *\. Prime number: a natural number Definition *». Composite number: a natural number
| greater than 1 with exactly two factors, 1and itself. 2, greater than 1 with more than fwo factors. 4, 6, 8, 9, 10,
3,5, 1, 1, 13, .. (2is the only even prime). .. (4is the smallest composite).

onLy common factor is 1, i.e. HCF = 1. e.q. 8 and 15 _! least composite is 4", and the HCF of fwo co-primes is 1, not 0.
(neither need be prime).

—| Definition *\. Co-prime numbers: two numbers whose —' 1is neither prime nor composite. So "the least prime is 2", “the ———

Definition °~. Theorem 1.1 Every composite number can be expressed (factorised) as a product of primes, and this
factorisation is unique, apart from the order in which the prime factors occur.

“Unique” is the power of the theorem: 60 can be writfenas 2 X 2 x 3 X 5or 5 X 3 x 2 x 2, but never witha 1 in it,

and never with three 2s.

How to factorise: the factor tree / repeated division

PN 3 1215

(-{ \
3 1235 3 425
NS

/_/\ 1 1

ON -
/\\ * Exam tip: Always divide by the smallest prime first (2, 3,
5) 13 5,%,11,13, 1%, 19, 23 ...). Write the answer in index form: 3% x

52 x 17. Examiners give the mark only for the final product.
Factor tree: 3825 = 3%2x 52 x 12 (NCERT £x 1.1 Q1)
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1.3 HCF and LCM by prime factorisation % g

each common prime factor. of every prime factor that appears. —

—j Definition N, HCF = product of the smallest power of :| Definition N, LCM = product of the greatest power

Worked example: HCF and LCM of 96 and 120 case 2023 - 3050

96 = 2° x 3 and 120223><3><5°

Prime | in 96 | in 120 | HCF takes (smaller) K LCM takes (greater)

2 25 23 23 25
3 3! 31 3! 3!
s - 51 — (not common) 51

HCF =28 x 3 =24, LCM=2° x 3 x 5 =480 @

The product rule (two numbers only!) *

— | HCF(a,b) x LCM(a,b) = a X b check 24 x 480 = 11520 = 96 x 120 /

X Don't do this: Never use this rule for three numbers. For 12, 15, 21: HCF = 3, LCH = 420, HCF x LCM = 1260, but 12 x 15 x 21 =
3180. The board asked exactly this trap in 2025 (p. 13). ——

J
Using the rule to find a missing value
NCERT Ex 11 @4 HCF (306, 65%) = 9. Find LCM. CBSE 2024 - 30/4/ HCF (65, 104) = 13, LCM = 40x. Find x.
306 x 657 65 x 104
LCM:T=34><657:22338 LCM:T=520:4OJ;$$:13
L) LY L) CQS
|| Situation HCF LeM Example
| a, b co-prime 1 axb 8,15 — 1,120
| aisafactor of b a b 12,36 — 12,36
| fwo different primes p, q 1 Pq T 1M—-131 —
— numbers @ = 2™3" given in index form Jjust compare powers: smallest for HCF, greatest for LCM —

" Algebraic version csse 20zs - 30/4n

p =z, q =yt r =2y (x, y primes): HCF = zy* (smallest powers), LCH = zoy* (greatest powers).

HCF x LCH = 20y% bufp x ¢ x r = £°y”, so HCF x LCH # pqr: the rule Tails Tor three numbers.
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1.9 Word problems: HCF or LCM? % agar

— Key words in the question Use  Why —
— greatest / largest number that divides ...; maximum size of each group, row, room, HCF | the answer must go info all —
| piece; minimum number of rooms, rows, groups the numbers

|| smallest / least number divisible by ..; when will bells ring / lights flash / runners LCH | the answer must be a multiple
meet together again; minimum length that can be measured exactly of all the numbers

answer is HCF (a — 7y, b — 75).

| (BSE 2023 - 30/)/| Greatest number that divides 85 and 32 ¢BSE 2024 - 30/5/) Greatest number that divides 281 and

leaving remainders 1 and 2. 1249, leaving remainders 5 and .
HCF (84,70):84 =22 x 3 x 7,70 =2 x5 x 7 HCF (276, 1242): 276 = 22 - 3- 23,1242 = 2 -
HF=2x7=1@ 33.23

HCF = 2 x 3 x 23 — 138

Type 2: "together again" (LCM)

| NCERT Ex 1.1 7 _Sonia takes 18 min and Ravi 12 min to drive one round of a field. They start together. When do they

meet again at the start?

18 =2 x 32,12 = 2% x 3= LCHM = 22 x 3% = 36. They meet affer 36 minutes.

Type 3: "minimum number of rooms" (HCF, then divide) cese 2024 - 30m

In a seminar, 48, 80 and 144 participants (of three different subjects) are to be seated in rooms: each room has the same

number of participants, all of one subject. Find the minimum number of rooms.

Most people per room = HCF (48,80,144): 48 = 2%.3,80 = 2%.5,144 =2* - 32> HCF=2' =16 @

4% 30 144
Rooms = — + — + :3—1—5—|—9:1’f
10U

1A 1R
10U 10

[y [y
L 44

" CBSE 2023 - 30/4/)” Two numbers are in the rafio Z2: 3 and CBSE 2025 - 30/3/I Two numbers are in the ratio 4 : 5 and

x = 30. Numbers 60, 90; HCF = 30.

| & Exam tip: In ratio questions, write the numbers as ax and bz with a, b co-prime. Then HCF = x and LCM = abz.
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.S Can a power end with the digit 0?7 % g

Full-marks template cese 2023 - 300 cBse 2024 - 30120

Check whether 6™ can end with the digit 0 for any natural number 7. [2]

1. If 6™ ended with 0, it would be divisible by 10, i.e. its prime factorisation would contain the prime 5.

2.But 6™ = (2 x 3)™ = 2" x 3": its only prime factors are 2 and 3. .
—i 3. By the Fundamental Theorem of Arithmetic, this factorisation is unique, so 5 can never appear. —
— 4. Hence there is no natural number 7 for which 6™ ends with 0. —

Number Prime factors Can it end in 07 Missing prime
4n 2only No 5
em12n 2,3 No 5
] 15™ CBSE 2024 - 30/2/I 3,5 No 2
| 5", 25" 5only No 2
— 10™, 20" 2and5 Yes (always) - —

TN—
X Don't do this: Writing "6" ends in 6 because 6 x 6 = 36" gets 0 marks: the question is about prime factorisation. Always quote
the Fundamental Theorem of Arithmetic. —

1.6 Showing a number is composite

— NCERT Ex |.] Q6 Why 57 1 13 == 13 LUIIIIJUD;JI-O?

composite.

Similarly 7 X 6 X 5 x4 x 3 X2 x 1+ 5 =5(1008 + 1) = 5 x 1009: composite.

| Sum of exponents cest 202s - 30/2n

4004 = 22 « 7 % 11 13:>sumofexloonen+s:2—l—1—l—1—|—1:S

| % Exam tip: Before declaring a number prime, test division by every prime up to its square root. For 1009: +/1009 ~ 31.8,and [
|| noneof2,3,5% 1,13, 1%, 19, 23, 29, 31 divides it, so 1009 is prime.
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1.7 Proving a number is irrational %%

‘I Definition *s. Theorem 1.2: Let p be a prime. If p divides a?, then p divides a (for any positive integer a). —

Why: write @ = p1ps - - - P, (primes). Then a® = p1p1paps - - - PuPy. If p divides a®, then by uniqueness p is one of Py, ..., pp. S0 p
_d'i‘V‘id‘ea -

| Template I: prove /5 is irrational (3 marks) csse 2023300 2023 - 30mh 2024 - 3020
2025 - 30/6/

1. Assume, on the contrary, that /5 is rational. Then /5 = 1—0, where p, g are integers, ¢ # 0, and p, g are co-
q

prime.
2
2. Squaring: 5 = % = p? = 5¢2 .. (i). So 5 divides p?, hence 5 divides p (Theorem 1.2).

1 3.Llet p = 5c. Then 25¢% = 5¢% = ¢% = 5¢?, s0 5 divides g2, hence 5 divides g .. (ii). 0 —
. 4.From (i) and (ii), 5 is a common factor of p and g. This contradicts the fact that p and g are co-prime. So our N
assumption is wrong: /5 is irrational.

Same steps for \/5 2023 - 30/6/1 202S - 30/4/ and \/§ 2023 - 30/S/1 2024 - 30/S/I 2025 - 30/2/I 2025 - 30/S/ :
just change 5 to 2 or 3.

— Template 2: a + b,/p type, using a known irrational cese 2023 - 3021 2024 - 30 —

—, Prove that5 — 2\/§ is irrafional, given that \/g is irrational. -

— 1 1. Assume 5 — 24/3 is rational: 5 — 24/3 = %, with a, b integers, b # 0.

— 5b—a —

2.Then V3 = T 0
3. The right-hand side is rational (integers 556 — a and 2b # 0), but \/3 is irrational: a contradiction. 0
4. Hence 5 — 24/3 is irrational.

- . =7 _
Bourd\;grmn‘l's (same template) vk is irrational 2025 - 30/1/)
— 24+ 4/3 2023 - 30/2/) — i
1 a b
2—4/3 5 A —— = — (rational, .Th = —, which i
| 5\/— e By /T2 ?a | Assume 7% (rational, @ # 0). Then /5 . which Is
— 53 ) VI 3a — 2b 1 rational: contradiction with 1/5 irrational. (NCERT 1.2 Q3(i)
VI 3 SRR V3 = 156 uses L = Q the same way.)
— (V2+3)2 =54 26 2024 - 30/S/ : /6 = — /2 2 Y- ——
a—5b
2b

— Proof checklist: tick every line before you move on —

—, | Template | (,/p) Template 2 (a + b,/p)

1 | O "Assume, on the contrary .." O "Assume ... is rational = %, b#0" [
' Op,q co-prime, g # 0 O isolate 4/p on one side

| Op? = 5g® = 5divides p (quote Theorem 1.2) 1 "RHS is rational as a, b are integers”

— | Oputp = 5c = 5divides g O "but /p is irrational (given / proved)” —

Both templates end with: (] ".. a contradiction. Hence ... is irrational.”

4( X Don't do this: Never skip "p. q co-prime"”: without it there is no contradiction (~1% marks). |
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Don t-confuse table o
— Looks similar But —_—
— Prime vs co-prime A prime has exactly 2 factors; co-primes are a pair with HCF 1 (8and9are co-prime, neitheris  ———
- prime). -
|| HCF vs LCM powers HCF: smallest power of common primes. LCH: greatest power of all primes.
|| HCF x LCM = product True for two numbers only.
|| Rational x irrational Non-zero rational x irrational = irrational (7+/5). But irrational x irrational can be rational:
V2xV8=424+3)(2-V3) =1
Rational + irrational Always irrational (6 + v/2). But irrational + irrational can be rational: v/2 + (—\/5) =0.
] 22 22
| s = 7 is irrational; = is only a rational approximation of it.
| v/4,4/9,1/0.25 Al rational (2, 3, 0.5). Only square roots of non-perfect squares like V2, v/8,v/12are
irrational.
“least prime” vs “least 2 and 4 (1is neither).
] composite”
* Formula box (copy on your revision card)
1.n = p$ p p§ - - - (unique, FTA) 6. Ends in 0 < prime factors include 2 and 5
2. HCF = [] (smallest powers of common primes) L.pprime,p|a®=pla
3.LCM = [ (greatest powers of all primes) 8. \/p irrational for every prime p
4. HCF(a, b) x LCM(a,b) = ab 9. rational £ irrational = irrational
B 5. Divides a, b leaving 71, 72 = HCF (a —7r1,b— "1 10. non-zero rational x irrational = irrational
| ’r2) | _
| Pair 13, 249 18, 2§ 16, 40 4, 22 36, 48 2l, 3§
| HCF 6 5 8 1 12 k)
—| LCM 12 15 80 252 144 105 I
Check yourself (answers upside down at the end of the Tive)
115 V2 + /2 rational? (No: 2¢/2)
2. Findtwo irrationat humbers whose sum is rationat. (3 + v 2and 3 — v/ 2: sum &)
= i ? (b, since  divides b)
4. Can the HCF of two numbers be greater than their LCM? (Never: HCF < smaller number < LCH)
|| & Exam tip: Quick check in the exam: LCH must be a multiple of both numbers, HCF must divide both, and HCF always divides LCM.
If your answer fails any of these, recheck the powers.
Free sample - Class 10 Mathematics (NCERT 2026-27) - notesbazar.in 7
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NCERT Exercise ).l agan

Ans

L 1140 =22 x5 x 7 (i)156 =922 x 3 % 13 (i) 3825 — 32 x 52 x 17

(iv) 5005 =5 X 7 x 11 x 13 (v) 7429 = 17 X 19 X 23 (try 13: 1429 + 13 = 431 = 19x 23)

(i) 510 and 92 (iii) 336 and 54

Ans.
Pair Factorisation HCF LM HCF x LCM = product
| 2w 2.13;7-13 13 182 13 x 182 = 2366 = 26 x 91V -
(s |2.3.5.17,22.23 2 2360 | 2 x 23460 = 46920 = 510 x 92 v -
|35 20.3.7:2.33 6 3024 6 x 3024 = 18144 = 336 x 54 v/ o

Q3. Find the LCM and HCF by the prime factorisation method: (i) 12, 15 and 21 (ii) 1%, 23 and 24 (iii) 8, 9 and 25

Ans.

(12=2%-3,15=3-521=3-7T=>HCF=3,LCM=2%2.3.5.7 =420

(i) ALL three are primes = HCF = 1,[CM = 17 x 23 x 29 = 11339

Q) 23, 62, 527 ho common prime = HCF = L LCM =& X' 'Y X 20 = 1sUU

Q4. Given that HCF (306, 651) = 9, ind LCH (306, 6571).
306 x 657

| Ans. LCM = —5 - 34 x 657 = 22338

Q5. Check whether 6™ can end with the digit 0 for any natural number 7.

Ans. 6" = 2™ x 3" has no prime factor 5. A number ending in 0 must have both 2 and 5 as prime factors. By the

uniqueness of prime factorisation (FTA), 6™ can never end with 0. (Full femplate: p. 5.)

Q6. Explainwhy 7 x 11 X 13 +13and 7 x 6 X 5 x 4 X 3 x 2 X 1 + 5 are composite numbers.

T ANS. [ X II X I3 F 13 =13 X 78and7 X0 XD X4 X3 X2ZXI1T+F+5=D>5X 1009. Each has a factor

he starting noint?
farHingpoind

|| Awns. They meet af the start after LCM (18, 12) minutes. 18 = 2 - 3%, 12 = 22 . 3= |CH = 22 . 3% — 36. They

meet after 36 minutes.

Free sam
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NCERT Exercise 1.2 agar

Q
AS

-

~ 2 19 E P S | REPY e h L 0O

JU'JIJUJD J AV I b \TUTIivriuy, lJ/, U Hllcjol 2, U 7'— J/
— TS a&—3b
Then2\/gzg—3:>\/3: o

The right side is rational, so /B would be rational. This contradicts Q1. Hence 3 + 24/5 is irrational.

Q3. Prove that the following are irrationals: (i) % (ii) 7+/5 (i) 6 + /2

Ane

LALLE DY

1 a
(i) Suppose — = —

2 b

b
(a, bintegers, a, b # 0). Then /2 = —, which is rational. But 1/2 is irrational:
a

1
contradiction. So — is irrational.

V2

@iii) Suppose 6 + V2 = =.Then /2 = @ 2 , which is rational: contradiction. So 6 - /2 is irrational.

o | &

. . . [
4

| 1 Letv2 = %, a, b co-prime. Squaring, 2b? = a? = 2 divides a? = 2 divides a. Let a = 2¢; then 2b? = 4c2 = b*> = 2¢2 =2

divides b. So 2 is a common factor of @ and b: contradiction. Hence v/2 is irrational.

* Exam tip: For Template 2 questions, the board almost always writes “given that /3 is irrational”. If it does not say so (e.g.
L NCERT 1.2 Q2), first prove /5 is irrational (or quote the proved result) and then use it. Writing the full proof of /5 is the safe —
choice for a 3-mark question.

numbers with a common factor 5), then the assumption must be wrong, so the statement is frue. This is called proof by contradiction.

e e
-

H1. Show that n2 — 1 is divisible by 8 when 7 is an odd positive infeger.

| Ans.lefn =2k T L. Thenn® — I = 4k’ + 4k = 4k(k T 1).Oneof K,k + Liseven, so k(k + 1) =

o 2 1 Q
Zmrranart — 1 — OTIL.

HZ. The HCF of two numbers is 23 and their LCFis 1449, 1F one number is 167, find the other.
23 x 1449

| Awns. Other = —— = 207.
ns er 161 07

Free sample - Class 10 Mathematics (NCERT 2026-27) - notesbazar.in 9
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Board guestions: 1-mark MCQs % wgan

— CBSE 2023 - 30/4/)
:1(c)1:1(d)1:3

|| Ans. Least composite 4, least prime 2: HCF 2, LCH 4= 2: 4 = (a)1: 2

| CBSE 2024 - 30/2/1 _ 2024 - 30/3/1 If HCF (2520, 6600) = 40 and LCM (2520, 6600) = 252 x k, then the value of k is:

| Ans. ICH = M = 415800 = 252 x 1650 = k = 1650

40
— CBSE 2024 - 30/3/) = o= = 0T

7\ 9 7V

| | Ans. ICM =22 x 3 x 5 x 7=140x 3% = 3780=>3* =27=(C)3

| ¢BSE 2024 - 30/s/1 The greatest number which divides 281 and 1249, leaving remainder 5 and T respectively is: (A)23

(B) 236 (C) 138 (D) 69

Ans. HCF (216, 1242) = (C) 138 (worked on p. 4)

CBSE 2024 - 30/S/) The LCM of three numbers 28, tt, 132 is: (A) 258 (B) 231 (C) 462 (D) 924

Ans. 22.7,22.11,22.3-11=LCM=22.3-7-11 = (D) 924

CBSE 2024 - 30/s/1 If the product of two co-prime numbers is 553, then their HCF is:

| Aws. Co-prime = HCF = 1 (the product does not matter)

CBSE 2025 - 30/l/l 2025 - 30/1/2 |f HCF (98, 28) = m and LCM (98, 28) = n, then the value of n — Tm is:

| Ans. 98 =2.7228=22. T5m=14n=196=>n — 7m — 196 — 98 — 98

CBSE 2025 - 30/1/2 The greatest number which divides 10 and 125, leaving remainders 5 and 8 respectively, is: (A) 13

(B) 65 (C) 815 (D) 1750
— T AWS HCF (65, M) =13=(A)13

T CBSE 2025 - 30/2/1” The sum of The exponents of prime factors in the prime factorisation of 4004 is: (A) 5 (B) 4 (C)3

(N 2

U/ <

| Ans. 4004 —22.7.11.13= (A)S

L CBSE 2025 - 30/2/) Fhe-HCFof 40, 410-and-3 :
| | Ans. 22.52.5.11.23.32. 55 HCF=2.5 =10

| cBSE 2025 - 30/3/) MfxisthelCHofly 6 8andyisthe [CMof3 5 % andpisthe [CHM of = and ¢y then whichis true?

(A) p=35x (B) p =y (C) p = 8x (D) p = 16y

Ans. z =24,y = 105, p =LCM (24, 105) = 840 = 35 x 24 = (A) p = 35x

CBSE 2023 - 30/5/1 Assertion (A): The number 5" cannot end with the digit 0, where 72 is a natural number. Reason (R):

Prime factorisation of 5 has only two factors, 1and 5.

|| Ans. (c) Aiis true, but Ris false (1is not a prime factor; the prime factorisation of 5 is just 5). This is the official

answer.
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Board questions: 2 and 3 marks %

— CBSE 2023 - 30/2/I

two numbers [3]

Ans.

18180 = 2% x 3% x 5 x 101, 7575 = 3 x 5% x 101 @

LCH = 22 x 3% x 5% x 101 = 90900

181
e = 210X IO _ 5, 54 101 = 1515 @

90900

— 1 (BSE 2023 - 30/6/) -Fmd—fhe—HeFeﬁd%FFei—ZG—GS—end#%ﬁng—pﬁme—fﬂe#eﬁsehen—Bl—

Ans

L 26:2><1365:5><13117:32><12°

| | HCF=13@. LCM=2x3%>x5x13=1170 @

| ¢BSE 2023 - 30/6/1 Find the HCF and LCM of 12 and 120 21
[ Ans. 72 =23 x3%120 =23 x 3 x 5 HCF = 2% x 3 = 24,LCM = 23 x 3% x 5 = 360
| ¢BsE 2025 - 30/3/1 (a) Find the smallest number which is divisible by both 644 and 462. [2]
|| Ans. Smallest common multiple = LCH. 644 = 22.7.23,462=2-3-7-11=>LlCcM=2%2.3.7-11-
23 = 21252
CBSE 2024 - 30/2/1 Can the number (15)™, n being a natural number, end with the digit 0? Give reasons. [2]

Ans. 15" = 3™ x 5™. To end with 0 it must have 2 as a prime factor, but by the uniqueness of prime factorisation

| (FTA) it has only the primes 3 and 5. So no, 15" can never end with 0.

CBSE 2025 - 30/4/1 ¥ p = x°y°, ¢ = xy*, r = x°y” (x, y prime), find HCF and LCH of p, g, r and check whether

HCF % LCF = pqr. 3%
— =
CBSE 2024 - 30/4/I Prove that S is an irrational number, given that /3 is an irrational number.
Ans.
2—+/3 _a
B 5 b
. Sa Sa 2b — Ba

Then2—\/3:?:>\/3:2——:

b b'o

| i cotoet /B etont conraticn @ S

>

2 —

/ 2\ 13
CBSE 2025 - 30/3/1 Prove that (5\/3 + § ) is an irrational number, given that 4/3 is an irrational number.
2 —2b —2b
| Ans. Assume5+/3 + = = S Then5+4/3 = 3a /3 = sa which is rational: contradiction.
> b 3b 150

|| Hence the number is irrational.
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Board questions: proofs %%

— CBSE 2024 - 30/S/

Ans

(V232 =2+3+2/6=5+2.6@

a ) a — 5b

b ’ ' 2

I'his contradicts That 4/ 0 is irrational. Hence (\/Z —+ \/6)2 is irrational.

" CBSE 2023 - 30/2/) Prove that 2+ +/371s an irrafional number, given That v/ S 1s an irrational humber. t2}
a—2b

| Ans. Assume 2 + /3 = z=>\/3:

. , rational: contradiction. So 2 + /3 is irrational.

1 [3]
| CBSE 2025 - 30/l/) _Prove that —5 is an irrational number.
Ans.
. 1 a, . . _
bTep Z. assume — = — \(I, 0 7—' U). Ihen \/ J = —, which Is rational: contradiction. Hence —— IS Irrational.
V5 b a NG
CBSE 2023 - 30/S/] 2024 - 30/S/) 2025 - 30/2/I Prove that \/§ is an irrational humber. [3]

Ans.

— P I -
Assume v/3 = q,p, q co-prime infegers, ¢ 7# 0.

|| Then p? = 3¢ = 3 divides p* = 3 divides p ... (i). Let p = 3m.

9m? = 3¢%> = ¢*> = 3m? = 3 divides ¢> = 3 divides g ... (ii).

(i) and (ii) contradict that p, g are co-prime. So 1/3 is irrational.

—_| What the board asked from this chapter (2023-2025 papers |

———checked)

|| Topic 2023 2024 2028 Usual marks L
Prove /P irrational Y papers 2 papers Y papers 3

: atbyp/ %} irrational 1 3 2 2-3 :

— HCF/LCH direct (prime factorisation) Y 1 2 2-3 —

L HCF x LCM = product (find missing) - Y 2 1 L

|| Remainder / ratio / rooms word problem 2 2 2 1-3 L
Can a™ endin 07 2 1 - 1-2

— % Exam tip: Pattern: a1-mark MCQ on HCF/LCM plus a 2- or 3-mark proof. That is 4 easy marks every year. —
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Case-based questions (4 marks each) exam-stye

p
| Case I: The school sports day
For the sports day march-past, a school has 312 students in Class 1X and 260 students in Class X. They must march

| in rows such that every row has the same number of students, and each row has students of only one class. On the

—| track, two drummers beat their drums every 12 seconds and 18 seconds respectively. ——

— 1. What is the maximum number of students in each row? [1] ——

| 2. Find the minimum total number of rows. [1] I

3. (a) If both drummers beat together at the start, after how many seconds will they next beat together? OR (b)
How many times will they beat fogether in 3 minutes (excluding the start)? [2]

312 260

F5 ="M

Sp

(1) Kows = 5—2 —+ 5 =

[ Gii)(a) LCM (12, 18) = 2% x 3% = 36 seconds. (b) 3min = 180 s; 180 = 36 = 5 times.

Board case study csse 2024 - 3030

Teaching Mathematics through activities is a powerful approach that enhances students’ understanding and
engagement. Keeping this in mind, Ms. Mukta planned a prime number game for class 5 students. She announces the
number 2 in her class and asked the first student to multiply it by a prime number and then pass it to second
student. Second student also multiplied it by a prime number and passed it to third student. In this way by

— multiplying to a prime number, the last student got 133250. ——

— 1. What is the least prime number used by students? [1] —
2. (a) How many students are in the class? OR (b) What is the highest prime number used by students? [2]

3. Which prime number has been used maximum times? [1]

|| (iii) 5 (used 3 times).

— Case 3: The festival lights exam-style +—
| Three strings of Diwali Lights blink every 48 s, ¥2 s and 108 s. They are switched on fogether at 6:00 p.m. —
—| 1. Write 48, 32 and 108 as products of primes. [1] —
— 2. Atwhat fime will all three blink together again? [1] —
| 3. (a) How many times will they blink fogether between 6:00 p.m. and 3:00 p.m. (excluding 6:00 p.m.)? OR (b) Find |
HCF(48, #2, 108) and show that HCF x LCM # 48 x 32 x 108. [2] .

\ J

|| 373248 sothey are notequal
7 1
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20 MCQS (’ mafk eaCh) Exam-style

11_The least number divisible by 2.3, 4 5andbis

1. The Primp factorisation of 156 is
(@2-3-13(0)22-3-13(c)22-39(d)4-3-13 (a) 30 (b) 60 (c) 120 (d) 20

2. HCF of 12 and 18 is 12. 1f 3 divides p* (p an infeger), then

(@)2()3(c)6(d)36 (a) 9 divides p (b) 3 divides p (c) p is prime (d) p = 3

3.LCM of 15and 20 is 13.2 ++/5is

(W P N Vi LOM ~f 96 0 d LN ¢
T T TTCT CoT T OTZo0nNaG—1oTS

TN Pl od AR R L NN az LL [
ST TICT U, U = F3Uunado = 10, T1eIiTce

(a) 24 (b) 48 (c) 384 (d) 12

S

(a) 200 (b) 1000 (c) 40 (d) 5

5. Which number can end with the digit 0 for some n? 15. The largest number dividing 70 and 125 leaving remainders 5 and

(a) 4™ (b) 6™ (c) 15™ (d) 20™ 8is

6. The HCF of two co-prime numbers is CVHEMPINCRARNCL Y

16. 7 X II X 15+ 157s

(a) prime_(h)_comp_osjie_(,c)_ngjiber (d) irrational

(a) 0(b) T(c) *heir product (d) the smaller one

T. Which of these is irrational?

(N LA feae N oo 22 13. 12" ends with the digit 0 for
to)~/ 16 )~/ 009~ 12— 3
7 (a) n =1(b) n = 5(c) every even n (d) no natural n
8Ha=2°-3andb =2 375 HCFa, b)i
p c: a (a.b)is 18. The product of a non-zero rational and an irrational number is
{a)-6-(b)12-(e)-30-(d)-340
(a) always rational (b) always irrational (c) an integer (d) zero
9 Forthe-a-bof Q8- LCH(a b)is
’ ' ' 19. Two numbers are 2z and 3z with LCM 2. Their HCF is
(a) 180 (b) 360 (c) 20 (d) 120 (2 (0Y 29 () 20 (A) 2s
U/ 0 \U/) 1L Z279\U/ J0

10.4/2 x V/8is . Lot 2 e factorisation-of 4441
. . °
(a) irrational (b) 4 (c) 24/2 (d) v/10 @2)3) 46

| Answer key

LCh) 2 (c) - 2(c) -4Ca) -S(d) -6 -2() -2C) -9Ch) - 100) 1) 12) 120). .14

®) 15 () 16 ()17 () 18 () -190)- 20 ()

Hints: Q4 LCH = 96/4 = 24, Q14 HCF x LCM = 25 x 40 = 1000. Q19LCH = 6x = 32 = x = 12. Q20 144 = 2* x 3%,
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Assertion—Reason (10) gy

true but R is false. (d) A is false but R is true.

1. A: HCF(18, 24) x LCM(18, 24) = 432. R: 18 and 24 are both even numbers.

2. A: v 9 is arational number. R: 91is a pertect square, so V9 = 3.

A- B can never end with 0 R- A number ending in ) hac bath

4. A: HCF(#, 11) = 1.R: ¥ and 11 are both odd numbers.

as-prime fact
aspPrHMeTactors:

5.A: 5 + /3 is irrational. R: The sum of a rational and an irrational number is irrational.

6. A: For 12,15 and 21, HCF x LCH # 12 x 15 x 21. R: HCF x LCM = product holds only for two numbers.

8. A: If LCM(a, 18) = 36 and HCF(a, 18) = 2, then a = 4. R: HCF x LCH = product of two numbers.

9. A: v/2 X +/2 is rational. R: The product of fwo irrational numbers is always irrational.

——————apart-fromrorder

10. A: 3825 = 32 x 5% x 17 isits only prime factorisation. R: The Fundamental Theorem of Arithmetic says the factorisation is unique

Keu:l(b)~2(a>~3(a)~‘f(b)~$(a)‘6(0)-7(d)-8(a)~9(c)~l0(a)

—Very short-answer-(I-mark-each)

1. Write the HCF of the smallest prime and the smallest composite number. Ans. HCF(2,4) = 2
21T pand g are distinct primes, find LCH(p, )= ANs. pq

3 Fxprpqq 9Rasa lnrndur‘i‘ of ln\'imr’q Ans 2 x 72

4. 1s 0.3 rational or irrational? Ans. Rational (= 1/3)

5. Give one irrational number between 2 and 3. Ans. v/5 (or /7. /8)

6. T HCF(a, b) =1, what is LCH(a, b)? Ans. ab
- Fed e cun et b cvnonense 1 360 23.32.5 Anc 4
8. If LCM(26, 169) = 338, find HCF(26, 169). Ans. 26 x 169 + 338 = 13

| Fill in the blanks

1. Every composite number can be expressed as a product of 4. The[CHof2Z7x3andZ2x 3 is _____ _ . (12)
(nrimec) g nic far everv nrime . (irrational)
______ TAPTeY7 < P o —————— oSy pre prairanonayy
2.HCF(a,b) x LCH(a,b) = ______ (axb) 6. The decimal expansion of an irrational number is non-
3. The HCF of two consecutive natural numbersis ______ . ferminatingand ______ . (non-repeating)

6) 4. HCF of 1% and 34 is 1%. (True)

2.m = — exactly. (False)
[
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Short answer practice (2 marks each) g

. Ane 404 =22.101 96 =2° . 3 HCE—=4 |CM =2°.3.101 — 9696_Check- 4 % 9696 — 38784 —

1 404 x 96 V

2. Can (12)" end with the digit 0? Justify.

Ans. 12" = 227 . 3™ has no factor 5; by FTA it can never end with 0.

3. Prove that 3+/2 is irrational, given that 4/2 is irrational.

Ans. 1f 34/2 = g, then /2 = %, rational: contradiction. So 34/2 is irrational.
L [0 U

5. Prove that 4/7 is irrational.

Ans. Assume /7 — (p, q co-prime). Then p = 7g?> = ¥ piletp = 7Tc = ¢?> = 7c> = 11q.So tisa
q

common factor: contradiction. Hence \/7 is irrational.

6. Find the largest number that divides 2053 and 96% and leaves remainders 5 and # respectively.

Ans. HCF (2048, 960): 2048 = 21,960 = 26 - 3 - 5 = HCF = 20 =¢u.

1. A shopkeeper has 120 litres of petrol, 180 litres of diesel and 240 Litres of kerosene. He wants fo sell them in cans of

equal size, each can holding only one fuel. Find the greatest capacity of a can and the least number of cans needed.

| Ans. HCF (120, 180, 240) = 60 lifres. Cans =2 + 3 + 4 =1.

8. Prove that 4 — 54/2 is irrational, given that +/2 is irrational.

a
\* 7

— - -
Ans. 1f4 — 5/2 = 7 then \/5 — , rational: contradiction. So 4 — 5+/2 is irrational.

5
| Long answer (S marks)

9. (i) Prove that 4/3 is irrational. (i) Hence show that 24/3 — T is irrational. (iii) Is (24/3 — 1)(2+/3 + 1) rational?

Exptarm.

a-+b

|| Ans. (i) Template Twith3(p. 12). (i) F2v/3 — 1 = % then /3 = , rafional: confradiction. (iii)

| (24/3)* — 1 = 12 — T = 11: rational, even though both factors are irrafional.
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My wmistakes page X — o
— X Common mistake Vv Correct —
— HCF uses the greatest powers HCF: smallest powers of common primes only  —
— HCF x LCH = product for 3 numbers Only for two numbers -
|| "is the smallest prime” 2 is the smallest prime; 1 is neither prime nor composite |
|| Proof without “p, q co-prime” Write it in the first Line; the contradiction depends on it L
V3= a _b 2b "is irrational” The right side is rational, the left side /3 is irrational: that is the contradiction L
L Remainder questions: HCF of the original numbers | Subtract the remainders first: HCF (@ — ry,b — r5) I
|| "6™ ends in 6, so not 0" (no reason) Use prime factors and the FTA I
|| Writing2 x 2 x 2 x 3 as the final answer Index form: 23 x 3 -

My own mistakes (Fll-after-every test)
LA -4 7 4

— Question / what | did What | should do

— | tast=night sumwmary

—1 ¢ FTA: every composite number = product of primes, unique except for order.
— o HCF = smallest powers of common primes; LCH = greatest powers of all primes. HCF x LCM = ab (two numbers

1 only).

e Word problems: “divides / maximum in each group / minimum rooms” = HCF; “divisible by / fogether again” =
LCH. Remainders: subtract first.
e Ends in 0 needs prime factors 2 and 5: 4", 6™, 12", 15" never; 10", 20™ always.

o /pirrational: assume 2 co-prime — square — p divisible — g divisible — contradiction.
q

* a + by/p: assume rational, isolate ,/p = rational, contradiction.
e rational + irrational = irrational; non-zero rational x irrational = irrational; irrational x irrational may be
rational.

|| % Exam tip: Board pattern: 1MCQ (HCF/LCH) + 1 proof (2-3 marks) every year. Revise p. 3, 4 and 6 the night before.
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