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Section 1: Detailed Concepts, Definitions & Theorems
ET 1: fasga saurond, g ud vag
1.1 Introduction & Real Number System / 1.1 Y{ftar1 Ta arafas e ugfa

[English Theory]: In Class IX, we explored rational numbers and irrational numbers. Together, rational and
irrational numbers form the complete system of Real Numbers (R). A rational number can be expressed in the
form p/q, where p and q are integers and q # 0. Its decimal expansion is either terminating or non-terminating
repeating (recurring). An irrational number cannot be written as p/q; its decimal expansion is non-terminating and
non-repeating. In Class X, we explore two fundamental properties of positive integers: the Fundamental Theorem
of Arithmetic and the proof of irrationality of square roots of prime numbers.

[fEE) Rgial: @em 9 8 gua ulRa iR sralRay Terail o1 srema= fohar ari uRAT ofiR srufRey Ty e aredfaes = (R)
T §1 98 T [ p/q & U # foran S1 Gahd1 8, S8l p 3R q Yuiien € duT g # 0, URAT T=AT shgdld! | SHHI aHed TR
7 Y T I € AT SIRA ATt | STIRAT T bl p/q & FY H g1 foaT ST ehdT; ST SUAHTT TR IR0 ST BielT &1 HeTT
10 # §H YT Yuifen! & &Y STid AUl T[UT el LT hA): SR Y SMURYT THT AT TSI TS & el
STORETET T THTOT|

1.2 The Fundamental Theorem of Arithmetic (Theorem 1.1) / 1.2 3icrmfore &t SRy d T (w4 1.1)

[English Theory]: Theorem 1.1 Statement: 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.

In general, given a composite number x, we factorise it as x = p; x p, x ... x p,, Where p; = p, = ... = p,, are primes
written in ascending order.

Historical Context: This fundamental property was first recorded in Euclid's Elements (Book IX, Proposition 14)
and was formally proved by Carl Friedrich Gauss in Disquisitiones Arithmeticae (1801).

Significance: It establishes that prime numbers are the fundamental 'building blocks' of all positive integers.
[E6 Rgial: u9a 1.1 &1 HY=: TS 9IS ST St TSI ST & Yeh TUHhd oh & § e (oied) fhar 51 dehdr &
JUT TG UGS ST [UHES! oh 3714 dTet shH o foeT Sifgdfia glar 81

aach w0 H, fohdlt g e x & oIy, x = pg x pp x ... x pp, STET UG [UHES RIGI A pg < Py < ... 5 p, & o w77 81
AT wesf: a8 T T gfRTS B oo (qEde IX, Ted 14) F SeofRd o1 quT gt fRifdad s def Shefen it 3
3ot Ul Ffd Disquisitiones Arithmeticae (1801) # fear Tl

Heea: Ig g dear & o s Teard 9+t emTaTes quiienl hl STURYA 'S¢ (9 d) 8l

Relationship Between HCF and LCM for Two Positive Integers / & e-TeHes guiferl & HCF gd LCM & & Tae
[English Theory]: For any two positive integers a and b:

* HCF(a, b) = Product of the smallest power of each common prime factor involved in the numbers.

* LCM(a, b) = Product of the greatest power of each prime factor involved in the numbers.

» Fundamental Identity: HCF(a, b) x LCM(a, b) =a x b.

Important Examination Warning: This product relation holds strictly for two integers only. For three positive
integers p, g, r HCF(p, g, r) x LCM(p, q, r) # p x g x r in general!

[ Rigia]: Rl &t erenien qurfert a o b & RIg:

 HCF(a, b) = Searsii # udeh IWTS TS UFES 6l 99 Sl UTd T O |
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« LCM(a, b) = Tiwsil # Hag Useh 39TSd UAEs &l 99 Tt 91d & UHHA|

« Ageaquf F&: HCF(a, b) x LCM(a, b) = a x b (g1 Swarsil &1 urhe) |

odterT Uit dara+: ag fam hae &t St & forg g 9 g1 | WSt p, g, r & W HCF(p, g, 1) x LCM(p, g, 1) #p x g
x r glar gl

1.3 Revisiting Irrational Numbers & Divisibility Theorem (Theorem 1.2) / 1.3 sraf#a Szeamaii a1 gay#or gd
fervrsaar via (v 1.2)

[English Theory]: Theorem 1.2: Let p be a prime number. If p divides az, then p divides a, where a is a positive
integer.
Proof Outline: Let prime factorisation of a be a = p; x p, x ... x p;. Then a? = (b1 x po x ... x pk)2 = p12 x p22 X ...

x pkz. By the uniqueness of the Fundamental Theorem of Arithmetic, the only prime factors of a? are P1, P2, -y Pk-

Since p divides az, p must be one of py, Py, ..., Px. Because a = py x ... x py, p divides a.

Theorem 1.3: V2 is irrational.

Theorem 1.4: v3 is irrational, and more generally, Vp is irrational for any prime p.

Properties of Operations on Rational & Irrational Numbers:

1. The sum or difference of a rational number and an irrational number is always irrational.

2. The product or quotient of a non-zero rational number and an irrational number is always irrational.

[FE& Rgia]: wia 1.2: 9 Sy p Te 1oy T &1 afE p, a2 &t QS et 8, @ p, a & oft RwfSia aft, sigf a ta
T JuTiah Bl

IUUf (VHTOT): HIFT @ ST ST TUHEET @ = Py X Py X ... X Py 81 T @2 = ps2 x Py x ... x py2 NI SR Y SHMerRT
TR &t SifEdIaar & a2 & TS UAES HA py, Py, ..., Py B &1 Ak p, a2 Y FAMTST HRaT B, 1 p Bl py, ..., pe H A E AE
Uah T A1 31a: p, @ &t off fanfSia sw=ar 31

g 1.3: V2 Ush ORAT T gl

AT 1.4: V3 Teh URET T g, a7 fohet oft sremsar p & forw vp T smafe Twa gidt g1

ufRAg ve erafaa gearsit & dferar fAam:

. Ueh UTRAT TRe 3fR Ueh MUY TT ot T T 3idk Yed 3rgRAY gidT 8l

2. Uoh AR IRAT &A1 3R Yeh STURAT TEAT T UHh AT HRThA T&d TARAT BT 8|

Ex 1.1 Q1(i): Prime Factor Tree of 140 Ex 1.1 Q7: Circular Sports Field (LCM = 36 min)

Start / Meet Point (t = 0, 36 min)

140

N

/
2 70 Sonia (18 min/round) \\

" 2 rounds = 36 min
1
/ \ 1
\
\
35
7

Ravi (12 min/round)
3 rounds = 36 min

140=22x5x7 5

Fig 1.1: Prime Factor Tree Structure (140 = 22 x 5 x 7) and Circular Sports Track LCM Meeting Point Model (Ex 1.1 Q7) — TYBA
Coaching Centre

Section 2: Textbook Solved Examples with Step-by-Step Bilingual Solutions

T 2: USIYEaE & Ot gt fohg g 3IqreRon (fasga wRuteg &)

Textbook Example 1: Ending with Digit O / 3&TgR0T 1: 3ich 0 U= JHTW g1
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[Problem - EN]: Consider the numbers 4"n, where n is a natural number. Check whether there is any value of n
for which 4”n ends with the digit zero.

[&121 - HI]: Sansii 4°n iR faar fifSig, S1gi n e utepa dean 81 sita R fak aam n &1 & ¢ur v g, [/ fag 47n i
3 (0) R 9\ gt g1
Step-by-Step Solution (English):
If the number 4", for any natural number n, were to end with the digit zero, then it would be divisible by 5. That is,
the prime factorisation of 4" would contain the prime 5.
This is not possible because 4" = (22)" = 22M: 5o the only prime factor in the factorisation of 4" is 2.
By the uniqueness of the Fundamental Theorem of Arithmetic, there are no other prime factors in the

factorisation of 4". So, there is no natural number n for which 4" ends with the digit zero.

=RoTerg g (fEdh):

afe; fareft urepa T n & forg T 41 siek 3 (0) WR AT gt |t a8 Tt 5§ farsy gidtl srufa 4" & SrTy TurRd e §
ST T&AT 5 7@y STt

URq T g el § aifeh 4" = (22)" = 22N @; Iruiq 4" & TSy UGS & hael STHISY TEAT 2 € 31 Gehdll &1

SRTIOTT T SMURNA TR et ST 85 a8 SMyd ol & o 4" & urdea & 2 & sifafkad dig o= o7eTy uHEs A8l 81
37d: UHT hlg UTehd &A1 n 181 & Sreeh forg 4" sidh 0 R I 8t ahl

Textbook Example 2: HCF and LCM of 6 and 20 / 3&1g3u1 2: 6 3fik 20 & HCF 9u1LCM
[Problem - EN]: Find the LCM and HCF of 6 and 20 by the prime factorisation method.
[5121 - HI]: 3191SY urs+ fafd ZRT 6 3k 20 & HCF 3R LCM 3i1a filfSigl
Step-by-Step Solution (English):
Step 1: Write prime factorisation of both numbers:
6=2"x3
20=2x2x5=22x5!
Step 2: Calculate HCF: Product of the smallest power of each common prime factor involved = 21=2.
Step 3: Calculate LCM: Product of the greatest power of each prime factor involved = 22x3'x51=4x3x5=

60.
Check: HCF x LCM = 2 x 60 = 120 = 6 x 20 (Product of numbers).

o & (fad):

TROT 1: ST ST el AU UGS e W

6=2"x3"

20 = 22 x 51

TR 2: HCF &l TUMT: IWGIS 319Ted UFds ! @ad sid ard = 27 = 21

TR 3: LCM &l TTUMT: Taieg Tcdich 31T UG &l g at ard = 22 x 31 x 51 =4 x 3 x 5 = 601
& HCF x LCM = 2 x 60 = 120 = 6 x 20 (Eea13ii el {[UMHG) |

Textbook Example 3: HCF and LCM of 96 and 404 / 3218?01 3: 96 3k 404 & HCF 91 LCM
[Problem - ENI: Find the HCF of 96 and 404 by the prime factorisation method. Hence, find their LCM.
[51%1 - HI: 319TSY o s+ fafd ZR1 96 3k 404 &1 HCF wima fiifSig ofik fik 391ap1 LCM F11a filfSigi

Step-by-Step Solution (English):

Prime factorisation:

96=2x2x2x2x2x3=2"x3

404 =2 x 2 x 101 = 22 x 101
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Therefore, HCF(96, 404) =22 = 4.
Now using the relation LCM x HCF = a x b:
LCM(96, 404) = (96 x 404) / HCF = (96 x 404) / 4 = 96 x 101 = 9696.

Rt g (f5d):

YIS UGS

96 =2%x3

404 = 22 x 101

3ra: HCF(96, 404) = 22 = 4

31 g LCM x HCF = a x b &l Tl &edt UR:

LCM(96, 404) = (96 x 404) / 4 = 96 x 101 = 96961

Textbook Example 4: HCF and LCM of Three Numbers (6, 72, 120) / 3120 4: 9 Sw=aii (6, 72, 120) & HCF

3RLCM
[Problem - ENI: Find the HCF and LCM of 6, 72 and 120, using the prime factorisation method.
[&121 - HI]: ST 6, 72 3R 120 oAl 14T ur-EsH fafd gr1 HCF ik LCM 3i1a HifSigl
Step-by-Step Solution (English):
Prime factorisations:
6=2x%x3
72 = 2% x 32
120=2%3x3x5
Common prime factors with smallest powers: 2V and 3.
= HCF(6,72,120) =2'x 31 = 6.
Highest powers of all prime factors involved: 23,32, 51,
= LCM(6,72,120) =23 x 32 x 51 =8 x 9 x 5 = 360.

Remark: Notice that 6 x 72 x 120 = 51840, but HCF x LCM = 6 x 360 = 2160 # 51840! The product rule does not

apply to 3 numbers.

WRoTerg & (fad):

YT UHES:

6=2x3

72 =23 x 32

120=23x3x5

YA qurEst &l =gam ara: 2! qur 3 5 HCF =2 x 3= 61

goft arvTey U S Y arfdiea ar: 23, 32,57 5 LCM =8 x 9 x 5 = 360

fashy feugoff 6 x 72 x 120 = 51840, Sf@fch HCF x LCM = 2160 # 518401 i< dw&ansil R [0Hhd g AR T8l gidTl

Textbook Example 5: Proof of Irrationality of v3 / 3g1g<ur 5: v3 hl srafazar st yaror
[Problem - EN]: Prove that v3 is irrational.
[us1 - HII: g fifSie i v3 v sraldy dw=ar @1

Step-by-Step Solution (English):

Let us assume, to the contrary, that v3 is rational.

Then there exist co-prime integers a and b (where b # 0) such that v3 = a/b.
Rearranging and squaring both sides: 3b2 = a2 —(Equation 1).

Therefore, 3 divides a2. By Theorem 1.2, 3 divides a.

So we can write a = 3¢ for some integer c.
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Substituting a = 3c in Equation 1 gives: 3b2 = (3¢)2 = 9¢? = b? = 3¢2.
This means that 3 divides b2, and so 3 divides b.

Therefore, a and b have at least 3 as a common factor. But this contradicts the fact that a and b are co-prime.
This contradiction has arisen because of our incorrect assumption that v3 is rational. Hence, ¥ 3 is irrational.

WU g (fF4):

A oY g9 foodia s v3 ger ufia T g

9 §H Ug-31T4 Qulich a 3R b (S8f b # 0) T F1d & Tehd & foh V3 = a/bl
T gefl ot et @t IR: 3b2 = a2 —(FHieRur 1)1

3ra: 3, a2 &t Rford &= 21 3aerg uaa 1.2 § 3, a @t oft RnfSia s
379 gH a = 3¢ for@ ahd § (ST ¢ i guties 8) |

gefteor 1 8 71 7@ W 3b2 = 9¢2 5 b2 = 3¢?)

a1t 3, b2 ot Rl ot 8, g9y 3, bt oft Rrnfera )

3(d: a 3R b # A ¥ & Yeh IWAME TUAES 3 §1 Ui 399 39 d2 o ORI Ut 811 8 foh a iR b Fg-314rs3 81

g5 feRIUTHI §HIRY Te7d ShetT o hRUT G311 & 1o v3 URAT 81 31d: V3 Ueh Sufay S g1

Textbook Example 6: Proof for 5 — v3 / 3218301 6: 5 — v 3 <hY eraRaadr «rr vsmor
[Problem - EN]: Show that 5 - V3 is irrational.
[or1 - HI: 221f3u 36 5 - v3 e erufda g=ar &1
Step-by-Step Solution (English):
Assume to the contrary that 5 - v3 is rational.
Then 5 - v3 = a/b, where a and b are co-prime integers and b # 0.
Rearranging: v3 =5 -a/b = (5b - a) / b.
Since a and b are integers, (5b - a)/b is a rational number, which implies that v3 is rational.
But this contradicts the fact that v3 is irrational. Hence, 5 = ¥3 is irrational.
WU g (f8dh):
T <fifST 39 faudia foh 5 - v3 U ulRey e g
dg 5 - V3 = a/b, ST&l a 3R b Hg-3HT Quiieh & (b # 0)1
TefiaRuT e’ WR: v3 = 5 — a/b = (5b - a) / bl
4 a ok b guifes &, gafeIg (5b - a)/b Tor AT T 8, rad v3 o ufkiyg e o gidt &1
TR I8 39 a2 ol a1 et & foh v3 sruRAw 81 9rd: 5 - v3 Uas iy dear g

Textbook Example 7: Proof for 3v2 / 3g1gvut 7: 32 hl rafReadr <hr uHTor
[Problem - EN]: Show that 3v2 is irrational.
[orst - HI: 22=1fsv 6 3v2 e srufaa dwear &1

Step-by-Step Solution (English):

Assume to the contrary that 3v2 is rational: 3v2 = a/b (where a, b are integers, co-prime, b # 0).

Rearranging: v2 = a / (3b).
Since a, b are integers and 3 # 0, a/(3b) is rational, which means v2 is rational.
This contradicts the established fact that v2 is irrational. Hence, 3v2 is irrational.

WU g (fF4):

A Siforg 39k faudia foh 3v2 U ufvda 9w 8: 3v2 = a/b (STl a, b Tg-3Tsd Quiiah &, b # 0) 1
TeTiaRuT i WR: V2 = a / (3b) |

9fch a, b guiies €, ora: a/(3b) ulkAa T g, foaa v2 o uRew dwn gt anfgel

W] U8 39 Fafafed I o1 fataryr ¢ foh v2 Ry 81 31d: 372 ges srafda s 8|
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Section 3: Exercise 1.1 Complete Step-by-Step Solutions
Eg 3: ueAEet 1.1 & HYuf TRuEg e

Exercise 1.1 — Question 1/ usiaeit 1.1 —usi 1
[EN] Express each number as a product of its prime factors: (i) 140 (ii) 156 (iii) 3825 (iv) 5005 (v) 7429
[HI] F=fafEa dwearsit ot srvTea uFEE! & uHtd & w9 J agad HIfSg: (i) 140 (i) 156 (iii) 3825 (iv) 5005 (v) 7429

[EN] Detailed Prime Factorisation Process:

(i) 140: 140 iseven 2 140+2=70;70+2=35;35+5=7,7+7=1.

Therefore: 140 =2x2x5x7=22x5x%x7.

(ii) 156: 156 iseven = 156 + 2 =78;78 +2=39;39+3=13;13 +13 = 1.

Therefore: 156 = 2 x 2 x 3 x 13 = 22 x 3 x 13,

(iii) 3825: Sum of digits = 3+8+2+5 = 18 (divisible by 3) = 3825 + 3 = 1275; 1+2+7+5 =15 = 1275 + 3 = 425;
425 +5=285;85+5=17;17+17 = 1.

Therefore: 3825 =3x3x5x5x 17 = 32x52x17.

(iv) 5005: Ends in 5 = 5005 + 5 = 1001. Testing primes: 1001 + 7 =143; 143 +11=13;13 + 13 = 1.
Therefore: 5005 =5%7 x 11 x 13.

(v) 7429: Testing prime divisors: 7429 + 17 = 437; 437 + 19 = 23;23 + 23 = 1.

Therefore: 7429 =17 x 19 x 23.

[HI] f&€} & =RvTag srvTSy UrFEs:

(()140=2x2x5x7=22x5x%x7

(i))156 =2 x2x3x13=22x3x13

(iii) 3825 =3x3x5x5x 17 = 32x 52 x 17
(iv) 5005=5%7%x11%x13

(v) 7429 =17 x 19 x 23

Final Answer /3%: (i) 22 x 5 x 7 (ii) 22 x 3 x 13 (iii) 32x52x17 (iv)5x7x11x13 (v) 17 x19 x 23

Exercise 1.1 — Question 2 / UsiTaeit 1.1 — Usl 2
[EN] Find the LCM and HCF of the following pairs of integers and verify that LCM x HCF = product of the two
numbers: (i) 26 and 91 (ii) 510 and 92 (iii) 336 and 54

[HI] gquifet & fFrafaf@a gt & HCF 3k LCM 3iTd FifSig aur sadh Sifa fifSig s &) dwearsit &1 qurter = HCF x LCM &:
(i) 26 3iz 91 (ii) 510 3R 92 (iii) 336 3R 54

(i) 26 and 91/ 26 3R 91:

[EN] 26 =2 x13; 91=7 x13.

Common factor with smallest power: HCF = 13.
Highest powers of all factors: LCM =2 x 7 x 13 =182.
Verification: LCM x HCF =182 x 13 = 2366.

Product of numbers = 26 x 91 = 2366.

Hence, LCM x HCF = Product of numbers (Verified).

[HI] 26 = 2 x 13 qu1 91 = 7 x 131 IS [oHES: HCF = 13; LCM =2 x 7 x 13 = 182
FIg7: LCM x HCF = 182 x 13 = 2366; &} T=A13fl &l T0Hhe = 26 x 91 = 23661 3! axeR & (JTfta) |

(ii) 510 and 92 / 510 3R 92:
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e [EN]1510=2x3x5x17; 92 =22 x 23,

HCF=21=2

LCM=22x 3 x 5x 17 x 23 = 4 x 15 x 391 = 23460.

Verification: LCM x HCF = 23460 x 2 = 46920; Product = 510 x 92 = 46920. Verified.
« [HII510 =2 x 3 x5x 17392 = 22 x 23|

37d: HCF = 2 9u1 LCM = 234601

Fgrg: 23460 x 2 = 46920 = 510 x 92 (Fmfua) |

(iii) 336 and 54 / 336 3k 54:

o [EN1336=2%x3x7; 54=2x 33,

HCF=2"x31=6.

LCM =24 x33x7=16 x 27 x 7 = 3024,

Verification: LCM x HCF = 3024 x 6 = 18144; Product = 336 x 54 = 18144. Verified.
« [HI1336=2%x3x7qur54 =2 x 33

3ra: HCF = 6 a7 LCM = 30241

T 3024 % 6 = 18144 = 336 x 54 (Fq)|

Final Answer /3<%: (i) LCM =182, HCF =13 (ii) LCM = 23460, HCF = 2 (iii) LCM = 3024, HCF =6

Exercise 1.1 — Question 3 / usiasit 1.1 — U 3
[EN] Find the LCM and HCF of the following integers by applying the prime factorisation method: (i) 12, 15 and 21
(ii) 17, 23 and 29 (iii) 8, 9 and 25
[H1] srure (ora e fafd grr Amfaf@a guifel & HCF sk LCM 3ima RifSig: (i) 12, 15 s8R 21 (ii) 17, 23 3R 29 (iii) 8, 9
3R 25
e (i)12,15and 21:
12=22x3; 15=3x5 21=3x7
Common factor: 3 = HCF = 3.
All prime factors with highest powers: 22x 3 x5x 7= LCM = 420.
e (ii) 17,23 and 29:
All three numbers 17, 23, and 29 are prime numbers.
Therefore, HCF = 1.
LCM =17 x 23 x 29 = 11339.
o (iii) 8,9 and 25:
8=2% 9=3% 25=52
No common prime factor among all three = HCF = 1.
LCM =23 x 32 x 52 = 8 x 9 x 25 = 1800.

Final Answer /3<% (i) LCM = 420, HCF = 3 (ii) LCM =11339, HCF =1 (iii) LCM =1800, HCF =1

Exercise 1.1 — Question 4,5,6 & 7 / usia«it 1.1—us1 4, 5,6 Q& 7

[EN] Q4: Given HCF(306, 657) = 9, find LCM(306, 657).

Q5: Check whether 6”n can end with the digit O for any natural number n.

Q6: Explainwhy 7x11x13+13and7x 6 x5 x 4 x 3 x 2 x 1 + 5 are composite numbers.

Q7: There is a circular path around a sports field. Sonia takes 18 minutes to drive one round of the field, while
Ravi takes 12 minutes for the same. After how many minutes will they meet again at the starting point?
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[HI] mrst 4: HCF(306, 657) = 9 faar &1 LCM(306, 657) w1 Aifagi
ugt 5: Sitg HIfA for aam fredt wrgpa d=am n & forg war 6°n siss 0 uR GaTW 8 |andt 81
N6 AT AT F 7 x11x13+133R7x6x5%x4 %3 x 2 x 1+ 5 Wod GEU il g
ugt 7: fohelt @« & Ae & IRT SR Uah guTehR Y &1 HifAar &t 18 fAFe aur A &6t 12 fAee &vrd €1 2 fovast fAee are ga:
TR I R fAad?
Detailed Solution for Q4 (9%1 4 &1 &1):

Formula: LCM(a, b) = (a x b) / HCF(a, b).
LCM(306, 657) = (306 x 657) / 9 = 34 x 657 = 22338.

Detailed Solution for Q5 (421 5 &l 1):

[EN] If 6" were to end with digit O for any natural number n, it must be divisible by 10 (i.e. both 2 and 5). Thus, its
prime factorisation must contain 5.

However, 6" = (2 x 3)" = 2" x 3", The only prime factors are 2 and 3. By the uniqueness of the Fundamental
Theorem of Arithmetic, 5 cannot occur in the prime factorisation of 6". Hence, 6" can never end with the digit 0
for any natural number n.

[HI] afe 6" 3fer 0 IR FHAT BIcfl, at a8 5 T sy gieltl W 6" = (2 x 3)" = 2" x 3" H Saef 2 3R 3 &l | [UAES &
SIRITO hY SMTURY THT <l Sifgdaar & 5 ST UGS Al gl Hehal| 31d: fhell it Urehd T n & forg 6" 3feh 0 R FHTA
el gt Fehd |

Detailed Solution for Q6 (71 6 T §<1):

[EN/HI] Expression 1: 7 x 11 x 13 +13 =13(7 x 11+ 1) =13(77 +1) =13 x 78 =13 x 13 x 2 x 3,

Since it has prime factors other than 1 and itself, it is a composite number (¥Tsg ST).

Expression 2: 7 x6x5x4x3x2x1+5=5(7x6x4x3x2x1+1)=5(1008+1) =5x1009.

Since it can be expressed as product of two factors greater than 1 (5 and 1009), it is also a composite number
(TS <= ).

Detailed Solution for Q7 (4% 7 T g1 — See Fig 1.1 Right):
[EN/HI] Both start together in the same direction. They will meet again at the starting point after a time equal to
the LCM of 18 and 12 minutes.

18 =2 x 32

12=22x3

LCM(18,12) = 22 x 32 = 4 x 9 = 36 minutes.

During this time, Sonia completes 36/18 = 2 rounds and Ravi completes 36/12 = 3 rounds.

Final Answer / 3¥%: Q4: 22338 * Q5: No, 6" cannot end in 0 « Q6: Both are composite * Q7: 36 minutes

Section 4: Exercise 1.2 Complete Step-by-Step Solutions
TS 4: LTt 1.2 ¥ YU TRUMEG, g

Exercise 1.2 — Question 1/ usitaeit 1.2 — U2 1

[EN] Prove that V5 is irrational.
[HI] Rrg ffSg fF v5 T srafida T g1

[EN] Complete Proof by Contradiction:

Let us assume, to the contrary, that v5 is rational.

Then we can find integers a and b (where b # 0) such that v5 = a/b.

Suppose a and b have a common factor other than 1. Then we divide by the common factor to assume that a and
b are co-prime (HCF(a, b) = 1).

So, bv5 = a.
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Squaring both sides, we get: 5b% = a2 —(Equation 1).
Therefore, 5 divides a.

Now, by Theorem 1.2, it follows that 5 divides a.

So, we can write a = 5¢ for some integer c.

Substituting for a in Equation 1, we get: 5b2 = (5¢)2 = 25¢2 = b2 = 5¢2.

This means that 5 divides b2, and so 5 divides b (again using Theorem 1.2).
Therefore, a and b have at least 5 as a common factor.

But this contradicts the fact that a and b are co-prime.

This contradiction has arisen because of our incorrect assumption that v5 is rational.

Hence, we conclude that ¥5 is irrational.

[HI] Rt gR wquf Iuafa (wwTon):

A oy 39 faudia fh v5 ya uffy T Bl

9 §H &t Fg-A1TY Yuileh a 3R b (b # 0) T AT X Tehd 8 foh V5 = a/bl
U&ITaR0T & WR: bv'5 = al

&l ueil @1 & e WR: 5b? = a2 —(FHioT 1) |

3a: 5, a2 & RrIfoid aear 21 Saferg TiY 1.2 @ 5, a @t off R
319 g9 a = 5c¢ forg gond & (S8l ¢ @IS gotia @)1

THtER0T 1 § a &l A W@ | 5b2 = 25¢2 = b2 = 5¢2

3rafq 5, b? &t RfSid &= 8, ofa: 5, b @t oft Rysnfara s

g9 UGR a 3R b # &A § & Yo WIS ToHESE 5 5l

TR 399 39 d2g o foRierye ure giar & ok a iR b 98-31sd 81

g feRIUTHI §HIY TeTd SheUT & hRUT 30 T & foh v5 Teh U e &
3ra: ug freene Rieherar & & v5 e srafda e 81 (3 Rign)

Final Answer / 3¥%: Hence Proved: ¥5 is irrational / 3fa fgw; v5 saRaa g1

Exercise 1.2 — Question 2 / UiTaeit 1.2 — U1 2

[EN] Prove that 3 + 2V5 is irrational.
[HI] Rrg MfSe fF 3 + 25 T g &= 81

[EN] Proof:

Let us assume, to the contrary, that 3 + 2v5 is rational.

That is, we can find co-prime integers a and b (b # 0) such that 3 + 2v5 = a/b.
Rearranging the equation:

2v5=a/b-3=(a-3b)/b=>+v5=(a-3b)/(2b).

Since a and b are integers, (a - 3b) / (2b) is a rational number.

This implies that v5 is rational.

But this contradicts the fact that v5 is irrational.

This contradiction has arisen because of our incorrect assumption that 3 + 2v5 is rational.
So, we conclude that 3 + 2v5 is irrational.

[HI] Suuf:

A o 39 fAoskia fh 3 + 2v5 Uah uRAy T Bl

da 3 + 2v5 = a/b, S8l a 3R b Gg-A1TsT Quiteh § auUT b # 0 8l

TefiaRuT e’ W2 2v5 = (a/b) -3 =(a-3b) /b = v5=(a-3b)/(2b)I

9feh a SR b guiies 8, MY (a - 3b)/(2b) Ter uReAT T g, fSad v5 «ft afkaa T &g gidt 81
g I8 39 a2 ol O & o v5 Ta SRy e gl

37d: BARI ShedT 39 & 3R 3 + 245 Yah afdg T g1 (3 RigA)
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Final Answer / 3¥%: Hence Proved: 3 + 2v5 is irrational / 3fa Rig: 3 + 2v5 saRdg = g1

Exercise 1.2 — Question 3 / usiraeit 1.2 — U 3
[EN] Prove that the following are irrationals: (i) 1/v2 (ii) 7v5 (iii) 6 + v2
[HI] Rrg ffS for fFafaf@a 9] safaa &: (i) 1/v2 (i) 75 (i) 6 + v2

(i)1/v2:

[EN] Assume 1/¥2 = a/b (where a, b are non-zero co-prime integers). Then v2 = b/a. Since a and b are integers,
b/a is rational, which means v2 is rational. This contradicts the established fact that v2 is irrational. Hence, 1/v2
is irrational.

[HI] 711 1/v2 = a/b (URFa) STl a, b YRR Tg-N1Td Yuiies g1 a9 V2 = b/al Ik b/a aRkaF g, gaferqg v2 off uRaw ghft, st
fop v2 & 3raRAT g9 o1 fatemaa &1 ard: 1/+v2 AT g1

(ii) 7v5:

[EN] Assume 7v5 = a/b (where a, b are integers, co-prime, b # 0). Then v5 = a / (7b). Since a, b are integers and
7 # 0, a/(7b) is rational, which implies V5 is rational. But v5 is irrational (contradiction). Hence, 7V¥5 is irrational.
[HI] 511 795 = a/bl d& V5 = a/(7b) | Ik a/(7b) Ta uReaa W= 8, ora: v5 +ff uReay g+t anfeg, Sit foh fatersma 81 sa: 745
SaRAy T g1

(iii) 6 + v2:

[EN] Assume 6 + v2 = a/b (rational, b # 0). Then v2 = a/b - 6 = (a — 6b) / b. Since a, b are integers, (a - 6b)/b is
rational, implying V2 is rational. This contradicts the fact that v2 is irrational. Hence, 6 + ¥2 is irrational.

[HI] AT 6 + V2 = a/bl dg V2 = (a - 6b)/b| AT uet uRAT g, ara: v2 off aRaw gift, &Y ok e @1 era: 6 + v2 srafey
& 8|

Final Answer / 352: All three sub-parts proven irrational / =t s srafiaa fag gl

Section 5: Chapter Summary, Key Formulas & Examination Tips

e 5: AT IR, TIE G T4 T8I UG Heeaqut fig

Topic / fawa Key Formula & Fact (English) T g ud da (@)

Prime Composite Number = Product of powers of AT &A1 = T ATl &l =rdl ahl UHhe
Factorisation prime numbers (Unique). (erfehia) |

HCF x LCM HCF(a, b) x LCM(a, b) = a x b (Valid for TWO HCF(a, b) x LCM(a, b) = a x b (dae &
Formula numbers only). weenet gg A1) |

Divisibility by If prime p divides a2, then p divides a. afe 39T p, & @t RITSId @t 8, at p, a @t off
Prime fawfSa i

Irrationality Rule  vp is irrational for any prime number p. Rational ot ofY srursy T=em p & forg vp smaREw g
# |rrational = Irrational. uRAT + Ay = sy
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