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C’Aapz‘er Review

Real numbers: Real numbers are the union of rational numbers (p/q form,
g not 0) and irrational numbers (non-terminating, non-repeating decimale
cuch aeV 2, 3, T). Every real number can be plotted on the number fine.
This chapter covere Euclid’c divicion lemma, the Fundamental Theorem of
Arithmetic, and prosfe of irrationality, plus decimal expangions of rational
numbers.

Euclid’e Division (emma: For two positive integers a and b there exist
unique (ntegers 9 and r cuch that a = bg + r, where 0 < v < b. Jin worde:
Dividend = Divicor x Quotient + Remainder. Example: 17 = 5 x 3 + 2. This
lemma. i¢ the bagsic of the divicion algorithm.

Euclid’e Divicion Algorithm (to find HCF): To find the HCF of a and b (a >
b): Step 1: apply the lemma to get a = bg + r. Step 2: if r = 0, HCF ic b.
Step 3: otherwice apply the lemma to b and r. Repeat until the remainder
i¢ zero; the last divicor ic the HCF. Example: HCF(135, 225): 225 = 135 x
7+ 90,735 = 90 x 1+ 45; 90 = 45 x 2+ 0, co HCF = ¢5.

Fundamental Theorem of Arithmetic: Every compogite number can be
exprecsed (factoriced) ac a product of primes, and this factorisation ic
unique, apart from the order in which the prime factors occur. Example:
36 =2 x 2 x 3x3=2%x 3% Every compocite number ic a product of
primes in exacz‘/y one way.

HCF and (CM by prime factorication: HCF = product of the emallest
power of each common prime factor. (CM = product of the greatect power
of each prime factor in the numbers. Example: 36 = 2%2x 3200nd 56 = 23 x
2. HCF = 22= 4, (CM = 23 x 3%x 7 = 504. Key result: for two positive
integere a and b, HCF(2, b) x (CM(a, b) = & x b. (This result ic true only

For two numbers, not three.)
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Proving irrationality: To prove that \/,b [,b ,br/me) /¢ irrational we uce proof
by contradiction. Accume Vp = a/b in lowest terme (a, b co-prime). Then
a?=pb% co p dividec 2% hence p dividec a. Write a = pe; then pb? = p2?
¢o b? = ,bcz, o p dividec b. Thus p ic a common factor of a and b, which
contradicts that they are co-prime. SoVp ic irrational. Also: if p ic prime
and p divides a% then p dividec a.

Uceful irrationality facte: The cum or difference of a rational and an
irrational number i¢ irrational. The product or quotient of a non-zero
rational and an [rrational number i¢ jrrational. Examples: 3 + Vs, 23
and 2N 2 are irrational. The eum of two irrationale may be rational, for
example V2+(=/2) =0

Decimal expancion of rational numbers: (et x = p/q be a rational number
with p and 4 co-prime. IF the prime factorication of q i< of the form 20 5™
(n, non-negative inteqers), then x has a terminating decimal expangion.
IF g has any prime factor other than 2 and 5, then x has a
non-terminating repeating decimal expancion. Example: 13/3125
terminates cince 3725 = 55 12/6 does not terminate, cince 6 = 2 x 3.

Key Terme

Euclid'e Division (emma — a = bg + v with 0 < r < b for positive integers a
and b.

Algorithm — A ceries of well defined cteps giving a proceduvre for colving a
problem.

Euclid’e Algorithm — Repeated uce of the lemma to find the HCF of two
numbers.

Composite Number — A number having more than two factors; it has a prime

factorication.
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Prime Factorication — Exprecsing a number as & product of primes, e.g. 36 =
2%2x 32

HCF - Highest Commeon Factor; product of smallest powers of common
primeg.

(CM - Leact Common Multiple; product of greatect powere of all primeg.
HCF x (CM - HCF(a, b) x (CM(a, b) = a x b for two positive integers.
Rational Number — Mumber of form p/q, 9 # 0; decimal terminates or repeats.
Irrational Number — Number that cannot be written ac p/9;
non-terminating non-repeating.

Co-prime — Two numbers whoce HCF is 1.

Proof éy Contradiction — Acsume the opposite of what ic to be proved oand

reach an absurdity.

Diagrame [/ Flowcharte
Real Nvmbers
Real Nvmbers (R)
I
I I
Rational Irrational
| |
Terminating decimals V2,V3m
| |
Repeating decimale Non-repeating decimale
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Euclid'e Algorithm (HCF of o, b)

Write a. = bg + ¢
J
Ier=07
J
IF yes, HCF = b
!
IF no, take b and v
J
Repeat the divicion
HCF and (CM of 36 and 56
Item Value
36 2%x 32
56 23x 7
HCF 22- ¢
(CM 23%x 3%x 7= 50¢
HCF x (CM 2016 = 36 x 56

Decimaf Expancion of p/q

g Exam,b/e: 2/8 = 0.825

« Example: 1/3 = 0.333...

Terminating Non-terminating repeating
cq = 205M only * ¢ hac other prime factor
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Jextbook Exercise Questions
Q.1 State Euclid’e divicion lemma and uce it to find the HCF of 135 and 225.

Ans. (emma: a = éc/+ r, 0<r< b 225 =135x 17+ 90; 7135 = 90 x 1 + 45;
90 = 95 x 2 + 0. The last divicor ic 45, ¢co HCF = 45.

Q.2 State the Fundamental Theorem of Arithmetic. Find the HCF and (CM
of 12,15 and 21.
Ans. Every compogite number i¢ & unique product of primee. 12 = 2% x 3; 15 =
3x5;27=3x 2 HCF=3(CM=2%x3x5x7=1420.

Q.3 Prove thatV 2 ic irrational.

Ans. Accume V2 = afb with a, b co-prime. Then a?= 2b% ¢o 2 dividec a? <o 2
dividec a. (et a = 2¢. Then 4c%= 262 ¢o b?= 2¢% co 2 dividee b. So 2 i¢
a common factor of a and b, contradicting co-primality. Hence V2ie

rro 7‘/‘0 hn a/.

Q.4 Prove that 3 + 2V 5 i¢ irrational.
Ans. gu,bpage 3+2/5= v, & rational number. Then V5 = [k ~ 3)/2, which i¢
rational. But 'S i¢ irrational a contradiction. So 3 + 25 ic irrational.

Q.5 Without long divicion, ctate whether 13/3125 has a terminating decimal
expangion.
Ang. 3125 = 57 ¢o the denominator ic of the form 225™. Hence 13/3725
terminates; 13/3125 = 0.00416.

Q.6 Show that any positive odd integer ic of the form 9q + 1 or 49 + 3.
Ans. Take a = 49 +r with r = 0, 1, 2,3 Forvr=0andr=2 the number ic
even (49 and 49 + 2)- So any odd number must be 49 + 1 or 4 + 3.
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Important Board-Pattern Questions (with Solutionc)
Q.1 [1 wmark] If HCF (26, 91) = 13, find (CM(26, 77).
Ans. (CM = (26 x 91)/13 = 152.

Q.2 [1 mark] Write the prime factorication of 140.
Ans. 140 = 2%x 5 x 7.

Q.3 [2 marke] Find the HCF of 96 and 404 by prime factorication, and
hence the (CM.
Ans. 96 = 27 x 3; 404 = 2% % 101. HCF = 4. (CM = (96 x 404)/4 = 96 96.

Q-4 [2 marke] Check whether 6 can end with the digit 0 for any natural n.
Ans. For the number to end in 0 it must be divicible by 5. 6" = 2% x 3" has no
prime factor 5, co 6" never ends with 0.

Q.5 [3 marke] Show that (7 x 11 x 13 + 13) ic & compocite number.
Ans. = 13(72 x 171 + 1) = 13 x 28 which has factors other than 1 and itself
§' ot i¢ com,bag’/‘te.

Q.6 [3 marke] Prove that\ 3 ic irrational.
Ans. Accume V' 3 = a/b (co-prime). a%=3b% ¢o 3 dividec a; a = 3¢; then 367 =
?czgivec b2 = 3¢% ¢p 3 dividee b. Common factor 3 contradicts

co—,br/ma//‘ty. §'o \/3 i¢ irrational.
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aRdfad D aredfad FSC qRAT FE=mst (plg T, g # 0) SR SURHT
TE737Y (STTaATA SiATarcdt FRACH, ST 42, /3, TO) &7 FAAT 8| A ardfacs
TS I AT AT W FRIAT &7 Tl &1 S STEATH H Ffaers fasiera gRfAaT,
FHBINONT 1 JTENRT TH, SFIRFTIT & GATT 37V URFHT FEAT3I) & ZHeT
TR &l

HfFors TosTereT GHIAT, T gt qUIieh! a 377 b & 110 sifgftr goifes ¢ a7fe v
@ﬁ@#f%a=bq+r,ﬂ3f05r<bl?@fﬁW=WxW+
SIVFCT| IGTERTT: 17 = S x 3 + 2| Fet fosireiar ToanRear 7 e 21

syfaore fAsiTeraT TeafH (HCF o TIB): a 3R b (a > b) &7 HCF aTert & forp:
=ROT |: ATADT I a = bg + r f1H) 70T 2: AlF r = 0 Jr HCF = b =RT 3:
ST b TR v G GAAHT GTINT| SNTHCT o Elat e FIeB; S 167 HCF &
JGTET: HCF(13S, 225): 225 = 1385 x | + 90; 135 = 90 x | + 4S: 90 = 4S X 2 +
0, 37T HCF = 4SI

SIFANNOT BT ST GAHT: TIAF T HIAT b HHT HETS o J0TAhor &
TG H ok, AT o Akl § 7R FE qurerisT AR EIT § (3T Tl &
FT Y DISHR) | IR 36 =2 x 2 x 3x 3 =22 x 37

T IS A HCF I LCM: HCF = 397771ors 377 IUTTas] bt Jeay
DIE! S1at &7 JUITHeT) LCM = I3t 37971677 aquierast @ e aygt wia #r
IUTTFReT] IETEIT: 36 = 22 x 32 3R S6 = 23 x 7] HCF = 2% = 4, LCM = 23 x 3?
x 7 = S04| FST T: & efaaeFF QUIH! & T HCF(a, b) x LCM(a, b) = a x bl
(7 FacT 2 TETet & foir 7 & e & forr @igt)

SARHZATT g T vp (p F316%) FT SURHT g FeaT & T TRIEBIRT Z17
GHTT oI & FTT & p = a/b (a, b TEIRH) | TF o> = pb?, IT: p, a* HI fAfeAd
EFQF’TGJC Wp,aaﬁﬁsnﬁarm#/a = pc ﬁ, dd b? = pc?, 3d: p, b @I ot
fenfaTg #3aT & STUFR p, a IR b T IYTlAS JUITHS & o TeHHT 1Y &
fada &1 s p SURAT F) T & Al BT p, o? B @HNAT F¥ T p, a HT
faemfela ar 2
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HURFTAT % IUARM FoT: GRAT T SURFT JIAT FT AT 7T 3idT SRAT Far
&1 ST URFT 37T STIRFT 7 IJVITheT AT ST STRAT EITT & IFTET: 3 +
VS, 243 3t 7/v2 SR &1 7 saRerT TTAIY T AT ufew ot Y T &

& 2 + (—2) = 0]

TRAT TET3) T Zoreeia TR: #HIT o x = plg IRHT Fz=oqr & 3R p, ¢ TgT3ed
&1 Ae g BT ST YUITHST 2n5m » T Hrar (n, m STHRUTHE YUTich), arx &1
FIHETd GAR Fid (AT gy a1e1T) 81T 31 Al ¢ # 2 37 § & JeAmal i
ST IUTHE g, T x T golela GAR ST ! g1 & IgTe0r: 13/3128
Fiq & #3128 = §5; 17/6 Fig 77 & #FAF 6 = 2 x 31

AT regTaeA

gfaers fasietsr GAAHT — ¢ QONIFl o, b & felT a = bg + 1, 0 < 1 < b]
DR — {3} FHT % &eT & TelC Fee RO %1 55077

AfFrs PeanfIar — GAPHT Y SR-GR oaah g7 TSI &7 HCF Taarere]

ST HSAT — g A JAfeh IJUITHE qref JT, FAHT AT YUITHse g &)
I VTS — FSAT I I HEATSAT % YUITteT 3 TeIal, ahar 36 = 27 x
32

HCF (T FATIaAS) — J97afas 3Tl ) Jear PIET sid) &7 JoTTther]
LCM (T Tamaat) — F3ft srsi1ean) o) Faa et gIdl #T Iuiied]
HCF x LCM — 2T &/aTTHa quliehl & 1ol HCF X LCM = a X bl

URAT FHHAT - plg T ot J=AT, ¢ # 0; FoHAT Hid AT A

SURAT HHAT - &F plg TT & 7 ferlt T T3ab; sttt Frad]

HEIHGH — o TBATE foratahl HCF | &

faYemsiTar ZroT WHIT — S [Ag FReAT & IAHT IAET HTHR FAHT (RS T ug=rain)
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IR | Fen=ne
@ 0y ]
arzdfas (R)
[
[
TRAT ‘ ITIRAT
|
Tid goHcTa V2, V3, T
1 1
ST1adT gorTeIT 37T FerHTT
AfFers Do (a, b T HCF)
a =bg +r ford
!
| FATr=0¢?
!
| gFar HCF = b
!
F&Farp sier ot
!
STTIT 21890
36 3117 S6 FT HCF 31T LCM
AT AT
36 27 x 32
S6 28 x 7
HCF 22 = ¢
LCM 23 x 32x 7 = 504
HCF x LCM 2016 = 36 x S6
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pl FT FOHETT TAR

T FTT STardT
« g @deT 2n5M < g B 3T 3T
« JETIET: 7/8 = 0.87S . 3ETEIT: 1/3 = 0.333...
WIEAYEIE HIATH TH

U.) FfFoIE fasirere 9RfHaT ST ST §9RY 13S 3R 225 &7 HCF F1d HifoiT]
W—Eﬁﬁﬂﬂ:a:bq+r,05r<b1225=135xl+90; 135 = 90 x ) + 4S; 90 =
4S x 2 + 0] 3ifeT $TTH ¢S & 37T HCF =4S

G.2 Siepalfor #1 STTeR3d udar 3T 12, 1S 3% 21 &1 HCF 3R LM 71 Hifaip]
ITAT- G ST HTAT FHTAT T AGAT gorerrer €112 = 22 x 3; 1S = 3 x §; 2]
=3x7lHCF =3 LCM = 22x 3 xS x7 =420|

9.3 g HHeT far yo 3l &)

I AT & 42 = a/b, o, b T3] I a* = 2b? 3T 2, o F AT HIaT &,
ST 0 & M1 a = 2¢ of) T 4c2 = 2b? b? = 2¢% 37 2, b & St fasifard
FRAT &1 TE HRIHTAT gier o Tavg &1 31 v2 3RAT 2

9.4 Rig #ifelr 3 3 + 245 SRAT 2|
IJTAT- AT & 3 + 25 = r GRAF &1 T8 S = (r — 3)/2 YRAZT NI YT S STURAT
& 77 R 81 a7 3 + 245 URAT &l

U.S fa<TT o199 99T 160 aa1sT 13 13/3125 7 go/Feia TR Jid & 77 78]
IT7- 3125 = S5, 3 & 208 TG HT &1 FAT 13/312S FiT & 13/312S = 0.00416]

T.6 FO11ST 135 1§ ot eretrenian Tava QUIeh Gg + | 7T 4g + 3 T &7 @17 2]
FA-a=495+rr=0,1238r=03Ry=2W I IH (43, 44 + 2) &l
T Ta5H FEAT 4g + | AT 4q + 3 =7 1 & grfh
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¢ U & Agcaul g (Fer Aled)
vl [ 3] Al HCF(26, 91) = 13 & ar LeM(26, 1) FTT HHT)
IJTF- LM = (26 x 9)/13 = 182

9.2 [1 3] 190 BT 3731167 Ui 1e1Fe)
3d?- 140 = 22 x § x 7|

9.3 [2 3ih] 7o UIsTEET I 96 R 404 HT HCF 3R e LCM T Hifap)
IJTT- 96 = 25 x 3; 404 = 22x |0)] HCF = 4] LCM = (96 x 404)/4 = 9696

9.9 [2 3] ofifIe & a7 8t 9rpd J=IT n & foIr 60 @7 Sifder 3idk 0 & aar
&l
IJY- ieh 0 YT TAT &l o foIp TAT S I fasirear @it =TI 60 = 20 x 30 H §
FHTH UITHE TEI &, JFeT: 60 T} 0 47 FATT 7@t &)

.S [3 3] 95T 15 (7 x 1) x 13 + 13) 877e7 J=AT 3
IO = 1307 x 1l + 1) = 13 x 78, formes | 3R T@d & 3permar o quierss & i 7E
57T

9.6 [3 3iF] g #ifele & 3 salar &

IV~ HIT o 43 = a/b (FEIT) | a* = 3b> 37T 3, a P AT FRAT & a = 3¢
g8 b? = 3¢ T 3, b & H RAsfaT T &1 IsAfAS JUTHS 3 HEIIHTT
gt & fasg &1 91Tk 3 SURAT &)
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