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Foreword

The National Curriculum Framework (NCF), 2005, recommends that children’s life at school must
be linked to their life outside the school This principle marks a departure from the legacy of
bookish learning which continues to shape our system and causes a gap between the school, home
and community. The syllabi and textbooks developed on the basis of NCF signify an attempt to
implement this basic idea. They also attempt to discourage rote learning and the maintenance of
sharp boundaries between different subject areas. We hope these measures will take us
significantly further in the direction of a child-centred system of education outlined in the National
Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to
encourage children to reflect on their own learning and to pursue imaginative activities and
questions. We must recognise that, given space, time and freedom, children generate new
knowledge by engaging with the information passed on to them by adults. Treating the prescribed
textbook as the sole basis of examination is one of the key reasons why other resources and sites
of learning are ignored. Inculcating creativity and initiative is possible if we perceive and treat
children as participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility
in the daily time-table is as necessary as rigour in implementing the annual calendar so that the
required number of teaching days are actually devoted to teaching. The methods used for teaching
and evaluation will also determine how effective this textbook proves for making children’s life at
school a happy experience, rather than a source of stress or boredom. Syllabus designers have
tried to address the problem of curricular burden by restructuring and reorienting knowledge at
different stages with greater consideration for child psychology and the time available for
teaching. The textbook attempts to enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small groups, and activities requiring
hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard
work done by the Textbook Development Committee responsible for this textbook. We wish to thank
the Chairperson of the advisory group in Science and Mathematics, Professor J. V. Narlikar and
the Chief Advisor for this textbook, Dr. H. K. Dewan for guiding the work of this committee.
Several teachers contributed to the development of this textbook;, we are grateful to their
principals for making this possible. We are indebted to the institutions and organisations which
have generously permitted us to draw upon their resources, material and personnel. We are
especially grateful to the members of the National Monitoring Committee, appointed by the
Department of Secondary and Higher Education, Ministry of Human Resource Development under
the Chairpersonship of Professor Mrinal Miri and Professor G. P. Deshpande, for their valuable
time and contribution. As an organisation committed to the systemic reform and continuous
improvement in the quality of its products, NCERT welcomes comments and suggestions which will
enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training
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Preface

Through the years, from the time of the Kothari Commission, there have been several committees
looking at ways of making the school curriculum meaningful and enjoyable for the learners.
Based on the understanding developed over the years, a National Curriculum Framework (NCF)
was finalised in 2005. As part of this exercise, a National Focus Group on Teaching of
Mathematics was formed. Its report, which came in 2005, highlighted a constructivist approach to
the teaching and learning of mathematics.

The essence of this approach is that children already know, and do some mathematics very
naturally in their surroundings, before they even join school. The syllabus, teaching approach,
textbooks etc., should build on this knowledge in a way that allows children to enjoy mathematics,
and to realise that mathematics is more about a way of reasoning than about mechanically
applying formulae and algorithms. The students and teachers need to perceive mathematics as
something natural and linked to the world around us. While teaching mathematics, the focus
should be on helping children to develop the ability to particularise and genmeralise, to solve and

pose meaningful problems, to look for patterns and relationships, and to apply the logical
thinking behind mathematical proof. And, all this in an environment that the children relate to,
without overloading them.

This is the philosophy with which the mathematics syllabus from Class I to

Class XII was developed, and which the textbook development committee has tried to realise in
the present textbook. More specifically, while creating the textbook, the following broad guidelines
have been kept in mind.

o The matter needs to be linked to what the child has studied before, and to her experiences.

o The language used in the book, including that for ‘word problems’, must be clear, simple and

unambiguous.

» Concepts/processes should be introduced through situations from the children’s environment.

» For each concept/process give several examples and exercises, but not of the same kind. This
ensures that the children use the concept/process again and again, but in varying contexts.
Here ‘several’ should be within reason, not overloading the child.

» Encourage the children to see, and come out with, diverse solutions to problems.

o As far as possible, give the children motivation for results used.

o All proofs need to be given in a non-didactic manner, allowing the learner to see the flow of
reason. The focus should be on proofs where a short and clear argument reinforces
mathematical thinking and reasoning.

o Whenever possible, more than one proof is to be given.

* Proofs and solutions need to be used as vehicles for helping the learner develop a clear and
logical way of expressing her arguments.

o All geometric constructions should be accompanied by an analysis of the construction and a
proof for the steps taken to do the required construction. Accordingly, the children would be
trained to do the same while doing constructions.

o Add such small anecdotes, pictures, cartoons and historical remarks at several places which
the children would find interesting.

» Include optional exercises for the more interested learners. These would not be tested in the

examinations.

10



* Give answers to all exercises, and solutions/hints for those that the children may require.

»  Whenever possible, propagate constitutional values.

As you will see while studying this textbook, these points have been kept in mind by the
Textbook Development Committee. The book has particularly been created with the view to giving
children space to explore mathematics and develop the abilities to reason mathematically. Further,
two special appendices have been given — Proofs in Mathematics, and Mathematical Modelling.
These are placed in the book for interested students to study, and are only optional reading at
present. These topics

may be considered for inclusion in the main syllabi in due course of time.

As in the past, this textbook is also a team effort. However, what is unusual about the team this
time is that teachers from different kinds of schools have been an integral part at each stage of
the development. We are also assuming that teachers will contribute continuously to the process in
the classroom by formulating examples and exercises contextually suited to the children in their
particular classrooms. Finally, we hope that teachers and learners would send comments for
improving the textbook to the NCERT.

PARVIN SINCLAIR

GP. DIKSHIT

Chief Advisors

Textbook Development Committee
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An algorithm is a series of well defined steps
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problem.

The word algorithm comes from the name of
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al-Khwarizmi. In fact, even the word “algebra’
is derived from a book, he wrote, called Hisab

al-jabr w’al-muqabala.
Muhammad ibn Musa al-Khwarizmi

(C.E. 780 - C.E.850)

A lemma is a proven statement used for proving
another statement.

-~

ylsasdl aor-ulaf 2 sutdl o g yaisidl oLt alal Hesll uEak 9. gL ad uq
121150 @ 2t b ol (Ao Sl ddl Hi2iil |2l 4 yails d 2 a e b L 2L, 9,

ALl Ul MAH s Beleel gl i UlARHAL Gualal ol dld s asid © d A6, WA S
R 6L YRATEL 455 2 42 <l OLALL WMl B dl 2udl Hel yals 455 Al azsid sg. AR

olle el GuR Ul ylsersed yd uid als,



alda

455 =42 x 10 + 35
g UL o5 42 A Mo did dS A 35 A s ddd Ad el Yd uHAHL
GuadL s34 dl,
42 =35 x 1+ 7 ¥4
g oS 35 A Mo dd A 2 7 A el dld ada elonsiRAL Yd uHUHAL GUAlDL S,
35=7x5+0 x4
UL Al 5, AN 9wt MO O A ¢d wud UBFAL w00 Al 53] AL Bl d6Lgs 2uBL
g, [Felaicts Fd sélal 1ot 3 455 2 42 Al OLALL T Al di 455 e 42 <L Haydisl gl
otrilelld A0dlell L A5 A5 Ol i ugld 31 MRS ©7 2L alel A uRend Gurel
HA4l.
sd, gl sasHl cuomlald weud ealdl agla,
c>d &y dal o 4 YQlsl ¢ A d <l LAl qaqar e -ld-i dlvis €
AU 1 : Y[ GoLsIR Yd-uAasl ¢ A d BUR GUADL sdl MR ¢ =dg + 7, 0<r < d
iy ddl yel Avasil g 2 - Ha.
AN 2 1A =0, dld 3 ¢ A d ~ll AL UL,
A r £0,dl da A deusRY Yd-uHd asudla.
AU 3 ot uBAL ol yHl Y 0 A i byl A ABL 2L el B AN YU o AR
MUYs 2L HIG OLAL. UL,
2L UAfBHL wReum 1A 8 5181 5 dLALM. (¢, d) = LALLM, (d, 7).
UL, (¢, d) M ¢ A d -l 2LALH. eAld B, Q3.
Gergel 1 ¢ ylsasHl cuar-ulafAl Gualol 531 4052 244 12576 <l AL ML
B34 :
Al 1 £ 12576 > 4052 dlail MousiRHAL Yd uHUAL Gudlol 12576 214 4052 GUR $3di,
12576 = 4052 x 3 + 420
AL 2 AN 420 L-AdR €latg] aldLsidl Y MHAsL QUL 4052 i 420 GUR S3dl,
4052 =420 x 9 + 272
AN 3 colxs 4209 dl oo dl3 2 dM 272 A Addl o1gs dd ddl A @ousiRnAL
YAuHYHAL GuAlalL S,
420 =272 x 1 + 148
S AU Adl @I 272 e AAdl G5 148 ASHL 2 GLRLSIR-AL YaUHUAL GuldL 53, dl
272 =148 x 1 + 124
g Adl M1 148 i Adl M5 AN 124 Adi i @IRLSIRAL YAUHUAL GUAlRL SR,
148 =124 x 1 +24
AAdl GUod 124 U AAdl oU%s 24 Adl 2 GLELSIRAL YAUHUAL GUHIOL S,
124 =24 x5+ 4
AAdl Gl 24 i Adl MI%5 4 Adl 2 GRLSIRAL YAUHUAL GUAIdL i,

24=4x6+0
4



aldlds dvaiiy

A gd oy ol 9, el vl uBuL Mes O, 2L dotss cuws 4 S, 12576 A 4052+
QALY 4 U,

24, 4)
124, 24)
148, 124)

el il 5 4 = AL (
(
(
= o UL (272, 148)
(
(
(

=oAL,

= AL,

420, 272)
4052, 420)
12576, 4052).

ylsesel cuatula® Hist vot o HMIEL AvAlpdAL AL Haadl W % GUAd(l 8, veq ¥ Al
Uid d 59420l WA ddIR 5L Hi2ell AR (URAR)AL wor % A3vtd-l Gelselmix-l s

o

= AL,
= UL

= AL,

(VA9

NN . ~\ by . 2 SN ~ ~ NN

ULl Aol 5 ool YL A% 0 L ot Al YHL es dolss S B AAdl U ol 8 i AN
el GUogs olrl 89, AN YA Ol o dotss Deedl s B A ALALAAL OLALIL. 6.,
q :

ylsasnl consiR YaAuRd i cola® vor o desl dsella WA Badal Sl dist

AR @IRALSIRAL YAUHUA UL Gousi2 UlAR sSdl sdl.

-4 &

2. adll, ylsasHl cnomlalfd [ o ad yRiist W o 54 8, 9di dd b # 0 €l dal oL ¥
92 yaist A4l Rl asi, s ool Rk 200wkl 2al 2uud 216l [l 532,
Avapiidl ol dnddl W2 ylsasdl aomfafia seals Gualoll 9. 2wl vl Gualelial Seais

Belgall 24l 2ula.

¢ N\ N

Belsanl 2 ¢ galdl 5 es YU Hr yals A 5155 YRils g W2, 2¢ AUl Gl A £35 Y, U

yails 5155 yalls g W2, 2¢ + 1, ¥A3uHl €.

B34 : R S g 515 A yals ® A b =2, dl,

Y(5eseil atoL ulA AR SIS YRS g > 02 a=2g +r2t r=02=dlr =1, 5R2A 50 <r <2,

HI2, @ = 2q Y4l 2¢q + 1.

A a=2q, dl a¥2ad QA0 O x1A g A YU Yalls 58 8.

ANa=2q+1dav2ad@Qeury el da g 2 a3 @atdl 1 AN all 8§, il yails a A

2YOH Yalls 58 8.

A oa B 2g Al WAL S dl @ 4ox yals 8. aoll S5 ua 4a yails you padl 2wy IS ul.

W2 SIS WSl YU e YRS B 2 + 1 A3uul S,

BElsRQL 3 ¢ galldl 5 515 w2l 2o 4ot Yails 2 51595 YRlls g W2 4g + 1 2Hadl 4g + 3, A3UHL S,

B @ AL UL Y4 Ut Yails g adHl. Ul Yals g 19 b = 4 w2 el Gualol s,
0<r <4, sl dafad Ay 0, 1, 2 244 3 w1,

5



alda

1Y, g A GUOLSOL Adl, a ¥ 4g, AUl dg + 1, vl g + 2, vUdl dg + 3.
A5 a2y glaEl a v 4g Al 4g + 2 L8l A, (5181 5 il 2 A [Aeuwy 8.)
W2, S5 uBL YU YRS 3 dg + 1 Al 4g + 3 AUl S,

N

Gersel 4 1 s dleaSall A 420 oL 51% 68l il 130 oL oteid oRgl 9. d dl Ad 20
61251204 awl 2a3Y dsddl HIdL 9 5 835 AWIHL 651l AvuL AMIA 1Y A d dAlASHL LU0
el Ul AL, 2L &g e s Al Sedl vl okl Al A6 ?
B4 : 21 uA-dl G3A NA A @i glRl Aodl wsid, uig A dufifas Ad saL W2 wud
ALALM. (420, 130) WHdl ASH. L dLuLA. e25 AWlHl 8d ol Hedd AvAL Ad A
Auladil Avdl wel qydy 2l el diAsHE AURAAA AUl UBL dYdH ALY,
gd dedl ALALAL. dlHdl He Ysas ulARAL Guatlal s,
420 = 130 x 3 + 30
130 = 30 x4 + 10
30 =10x3+0
el 420 2L 130 il oLAL2. 10 .
w2 d HlelSalr e3s awilul sid uel usiel o8l vl 10 Avil a3,
AlH o eds quflul 681l AL AvAL d S, dL 420 dal 130 6l d 943 [Qeuad 9. aulaiidl

. 420 130 ~ ~ . ~ . ~ a1 b ~ ~
Avyl e dadl v UAdH Sl dl, dlASHL SUILHL gl woUL AUS. VL M2 d HeTdH gld d

2lagds 9. el d = LAl (420, 130).

Al 1.1
1. yfsasHl cuomfalBAl Guaial 30 apuLi. Ml
(i) 135 21 225 (i) 196 A 38220  (iii) 867 i+t 255

2. ealdl 3 515 uel 1o b yals v, 5155 Yails g W2 6g + 1, A4l 6g + 3, Al 6 + 5
usil €l us,

3. vls desd 616 UKD %A ALsAL Glwdrll 32 AcAlAL Ul su 53 @ 9. 6l gU AHIA
Avall oMl 52U s3 8L O, d % AMHL 52 53 WL O ddl S URL AMHL HTH Sedl
AL 8ol ?

4. yfgasHl aamfafbidl Guaol 530 ealdl 5 SIS uel 4 yaisdl asl s1Ss yals m w2 3m
Ydl 3m + 1 [AIUHL 1A,

[ ¢ 22 5 x 516 d4 yals & dl d 3¢, 3¢ + 1 224l 3¢ + 2 2A3UHl 1. &d g3s-l A9l
53 21 saldl 3 s34l AR 3m al 3m + 1 2a3uHl avl wsia.]

5. ylsesd cwousiad ydudd alA ealdl 35S uel 4 yRilsdl as 9m, 9m + 1 adl
Om + 8 |3IU~l Sl

1.3 2isRdd HOuHd uAU

UG HIRBUHL d¥ A, 6 5 SIS usl wglas Avad d-l AU vaudiqdl dRusik 3u avl

AslA. Belewl dls, 2 =2, 4 =2 x 2,253 = 11 x 23, i 2L UHIEL 212100 a4l Asl.

ed, 2UuBl Muglas Availe oflg wRf sl uuct sA2L SIS waL wuglas Aval sAldeus Avalidl

6



aldlds dvaiiy

sl ol asiu? WAl 20Ul BB AHAeUFA ALABAAL SIS uBL UHe dl. GelsR dils, 2,
3,7, 11 244 23, uusl sedls tadal ol o Avaiiidl oRuste s32 id uusl $2dla dedl avid
A wruddn sail 92 2uula dl 2l edloll Avanl 4 yailsl Hadl aglal (WRvR dl, ied
Avy L) ALl UL sedls ULl oiricla,

7 x 11 x23 =1771

3 x7x11x23=5313

2 x3x7x11 x23=10626

23 x3x 7 =8232

2% %3 x 7 x 11 x 23 = 21252 49 4L UwdL...

©d, "I 5 dHIRL AU VUL AHSHL ol o AU w[AGUU LA @Bl dl i
AHSL 58 Bed A d MR dWID 9 e 97 9 dul Wl MBI vmi o yRils ¢al ? saal
eid AvaHl yeist ¢A? vIW dl vidd dvadi ldenod vzl ©. el %l sl ol o
vfqeuoy Avuipiid U d AlsolA dl, ol o qlacuo qoail vt ol o 2[Acned duadidl
UM AsH JRUSIRL AS BUURL sid AvUBAL uye Hadl wslal ugl v 9 5 suusl ol ¥
[eua Avasll 2L dAd dadl aslA? di g [l 917 dd [GaRl 9L 5 % acusd Avalid
Bldedl oRUsIR A ¢ld ddl SIS [Aeuad Aval sela A7 UL G Ul d uddl, Al >usl -
yallsid vaudlsae 35, 2l 2008 ¥ 54 8 d-iel Qladl uBul s,

NN

UG ddA URRA 2l vaud el Gualol s Aldl, el SIS MIEL AvaL asul FHS
32,760 i 10100 galledl UHISL iy Wl

32760

2 16380

2 8190

2 4095

3 1365

3 455




alda

el BB 32760 3L 2 x 2 x 2 x 3 x 3 x5 x 7 x 13 %l Aldenzd Avdipii-dl dLusiR 3u
ua, 6.

el 32760 = 23 x 32 x 5 x 7 x 13 < vifAcuod Al dld-l 2Rusiz 30 saldl as,
ALl >Uusl ol Avdl 123456789 aAsilal. dA 32 x 3803 x 3607 dils avil asid. MRUR dl dHIR
udlal 529 A9 5 3803 2t 3607 wildcud Avapil 9] (axdl wad ollw sedls wislas Avail
e ulael 52 B oded duued Al qRel dis ekl d 9 5 es [Aeued dvad Ay
AvAUAL Bldel ORISR 230 @vil Astd, WM dl 2L @A A B, Yalsil e w2 dd)
wall Ritas ofis dlusll A 2isal8dd 4ued uHd s B,

Al 208 ¢d 21 uHAA uARs Ad sldl,

WA 1.2 (AR HOMd WRA) ;g5 [Aeuoy v, dul HAdll sH QAR
2lacuary vzl sk dls -y 2d qvil asi .

An equivalent version of Theorem 1.2 was probably first
recorded as Proposition 14 of Book IX in Euclid’s
Elements, before it came to be known as the
Fundamental Theorem of Arithmetic. However, the first
correct proof was given by Carl Friedrich Gauss in his
Disquisitiones Arithmeticae. Carl Friedrich Gauss is
often referred to as the ‘Prince of Mathematicians’ and is
considered one of the three greatest mathematicians of all

time, along with Archimedes and Newton. He has made Carl Friedrich Gauss
(C.E.1777 — C.E.1855)

fundamental contributions to both mathematics and science.

visolBldd Yaod uHA gald © 3, e3s [Aeumd Avald AU ALUAIAL RUSIR 43U
audlsaa 53 asid. $SlsdHl d 595 Ay eald 9. d sald ® 3 wld S uR [eued Aval d-l
QAL sHA QA 2ALA0UZA AvALAAL dRUSR dls 2 dd (3wl 530 as.

2L vl 2uA 515 uRl [t dvaia A AvAHAL JRISR dE 2 dd saldl
A5t i Al 59 vilAeum Aval sUL s MO d e UL AlssA L LS wslpl. GelsRel dlls
JALSIRML eAAG AvAL 2 x 3 x 5 x 7 A 3 x 5 x 7 x 2 iy ual oflw S5 usl usy
suul ealdd L AU AvAlia @uilal dldoeEl RIS WM 8. L eslsan Al a3l
ual galdl ws.

1 4l H2) 5165 uw wslas vy 24[QAeUFd AHAAAIH] HAU$Q Al 537 HQANA dl 24
gl 6.

ays ld, 2 [Beuwd qvdl x (L 2uul x = p, p, ... p, dis avl wsly, i p, p,. . p,
W ifAouzd AvaIpil © i Adl sHUL avidl O, wed 5 p < p, < < p oo BUSL UM
wacuo Avasiic AR, dl v 2faciad Aval-dl dld Ha. Gelgel dls,

32760 =2 x 2 x 2 x 3 x3 x5x7Tx13=2"x32x5x7x13

s quid AMUEL A5l 5321 5, LA AL Al $HHL S ol UL, AHAUALEWL A, €4l

8



aldlds dvaiiy

AMAHL 2l oflogt &AHL 2i5ABldAL HAGd UHAAL s GUAL 8. Al 20Ul s2dis
BelgRell ASA.
BELS2WL 5 ¢ 5155 U Yalls n HI2 47 Al Oedl vis 9 ¢l § 54 d [FEld s,
B5E @ %l 515 uRL Hel Yells n W12 AvUL 47 AL Oedl 25 U Sld, dl d 5 Ay e €. vl 47
Al AU AAUAML 5 Slel BSB. 2L AU Al S10L 5 47 = (2)2; wudl 47 Al vaudlseml
s o AAG Yails 2 Mol il sl HOod UHAAL HAAAAL DA AR A5l AU B 3

-~

47 AL vaudlsal 2 R ol S8 stlaenesd Avar gl e s wslis vl o Adl 4 1A 5
el W 47 AL iAd vis 94 Sl

UG HRRIHL d¥d HsUBIAAL YAMd UAAAL U Fd Gedv sdl A2 6L 4 YRS
ARALA. AT A.ALA. (4YdH AIHI~U 2qud, LCM, Least Common Multiple) 08l A+ o
9L 21 wgla 2lAcuon viaudlse uglt ddld ua 2invid 9. Aldl 2048 21 Yeldd Gelsl g2l
e 53,
Beldl 6 : 2Alacuod vaudlsel wgldel 6 24 20 Al AL 2 QAL WAL
Bia : Ul WA 6 =2" x 3124, 20 =2 x 2 x 5 =22 x 5! gy,
SUGHL HIRBUHL R, © d¥ dd SLALM. (6, 20) = 2 i AL (6, 20) =2 x 2 x 3 x 5 =60
wadl sl

%l 3, AL, (6,20) = 2! = UL AvARIHL WAL AHIL A[QAUPU HAUAL UL
AL BlisAUN] UELAL dpRUSIR

AALBL (6,20) =22 x 31 x 51 = Ul JvUH WAL AU A[AGUFL AU HETIH
Bldisol ugl-l dpRustR

BuRrl GeleRML di %y 82 5 LA (6, 20) x AL, (6, 20) = 6 x 20.

VRUR Al Sl A5 A2 5 SIS ueL 6L e yeulsl, g v b W2

oLALA. (a, b) X Q.. (a, b) =a X b WA,

A 6L tet YRUSIHL OLALBL HUA S dl U8 L uRBIHAL Guaial 530 el @t ol sl

BELSAVL 7 2 96 it 404 AL oL UL lAcurd 2aud-l A Hadl 24 d wel d-dl d.a1t. 2HL.

B5e @ 96 A 404 | AL vaudls@l 96 = 25 x 3, 404 = 22 x 101 4L,

el 2L oI YRUISIAL dLALA. = 22 = 4,

96 x 404 96 x 404
oLAULML. (96, 404) 4

Quil, AL (96, 404) = = 9696

Gergel 8 ¢ facurd naudiql Adgl 6, 72 - 120 -l ALAL2L. A AL AL
Bel : wuunll WA,
6=2x3,72=2"x32,120=2"x3 x5

-~

], A QUL SHsH 2 2 3 oAl Al sl s 2! 2 31 6.

9



alda

el oLAULL (6, 72, 120) =21 x 31 =2 x3 =6
UL AR AL 2%, 32 i 51 2 H[Qeusd 2audl 2, 3 2 5 Al Hiewl HiEl wud 6.
e, @l (6, 72, 120) = 23 x 32 x 51 = 360
A4z oAl 3, 6 x 72 x 120 # 3LAL. (6, 72, 120) x @l (6, 72, 120).
lefl 218l AvASIAL ARUSIR dMrAl L AULA. Sl AULLAL ARUSIRA AU L UL Sl
Y 1.2
1 <Al g3s v dsl 2AlAeued Hadidl RSIR @3 saldl :
(1) 140 (i1) 156 (1i1) 3825 (iv) 5005 (v) 7429
2. <A 2ha yaisi-l Ad- oLALL A AL WL 2R
AALM. X QUL = olrl YRUSIHL ORISR Al B dd ASIRIL
(i) 26 14 91 (i) 510 24 92 (iii) 336 A 54
3. <A 2uta YRS wEcued vayasl Ad LAl A duL. AL
() 12, 15 21421 (ii) 17, 23 211 29 (iii) 8, 9 1+ 25

4. ol o UL (306, 657) = 9 U Sld, dl AL (306, 657) L.

5. 8155 mglds vl n AR 67 AL il s g A 5 Al d ASRIL
6. AHAA S T X I x I3+ 13T x 6 x5 x4 x3 x2x 1 +53 ol We [Qcuod dvasil ¢ 7
7. s ™AL Helml ddousik Wol 9. AlMAA A 2 uRera yel sdi 18 Fle @l 9,

1R AAA A s uReH Yl sl 12 Bl @l 9. Q1RL 5 oid 215 o AHA, s o [Bigidl,

25 % [l wReel said et 53 6, dl sedl BilHe olie oin 31 WRelblg u clow wwy ?
1.4 A Avuld YRiddn
QIR0 IX ML 2R AvAD 2 ddL Bl ot il URAY dus sAAHl el ¢dl. di d-l
RA@AL 2 el Do AHY il AHL AvAL A HolA ARAAs AL o-lld B dstl e
sl gdl. d¥ BRIFY AvARUA AvaRvl U salddl wa oflval ol % 5 2l d AvAL HRAHY
Avapll B Ay Wb Adld sd 2 [@euaml, 2usl V2, VB owA V5 A euus Zld lEee p
W2 Ap RiNY B A A 539 AL HOGD UHY 2R 2y URAIAL GuadoL s3 2uud i

ulReuy Ui 539l

g 52 3 ¥ AvaA yails p dal 9Adz yails g e £ azuni dull A as d vl st A 208
q
Avyl seald 9, gl 2uusl uRRd ¢lu, dar V2, V3, V15, @, —ﬁ, 0.10110111011110... %l

NG

BAUHY ALYUAIAL BelgWRLL AL,

4B V2 2AMU B dM A 52 A uSdl iU 0 suldd uHaHl %32 ugdl. d-l
ABLAL 2isolBldrl HaMd UHA U HHRA 6.
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aldlds dvaiiy

A on

WA 1.3 : 4Rl 5 p A s uldeuru dvar . 41 yals a e, a* A p 43 [QAeurd €4, dl a
yg p 43 [dcuor sly.

=AUl = 3 a o AU vaudiHl Aadlse 12wl @

aA=Dppy . Dy WL PPy s p, 2L AEACUSY AV O, 2as Al 5 d pLp, .. p, (B2
AL % LA,

We, @ = (pp, - p)Xpp, - p) =P P} D)}

g R 2UE 9 5 @@ 2 p Al [Acued 9. He 2isURid-l Yoeid uHY uel sél asd 5
p oL@l s AU AU Sl Bl HAMD UHAAL Sddl ool Ul sél asid § @
A AU Q™AL WA p, Py, e p, B WL p B p, op, o, po WEHL s S ed
a=p, p,..p, sl pal a -l vaud uL &,

€ UL V2 A3 9 Al il 2uual w2 duir €l

L AL @R s u 2nRa 9. (a0 uylsasdl Sedls wal uRBre 1 4 [@ad
53¢ 9.)
WAA 1.4 ¢ V2 2 Y 6.

Alleidl : 209l Glag, WA 3 V2 AHY O,

w12l 2L V2 = f 21 dal Yaiisl 7 2 s (s # 0) Hadl asla.

-~

B 7 A s A 1 [RAld AR AU €1, dl d dHIM AL 2Ad¥d 93 dUl s A

Ldl 2 = % Ha,

YR @ 2 b URUR fAcrd 4 wslA. 2udl, HV2 = a

UL 6l o1y Aol 53 ysolisarl s3AB dl, 282 = a2 MO W2 @? A 2 4 [Acied 9,
gd, UYL 1.3 AR, a 1 2 a3 [Qeuwy ©.

e, Ul S5 Yauls ¢ Hi2 a = 2¢ avil wsla,

a ~il (Bud Hsdl 2uuRin 257 = 4¢2 1oL, 2, b2 = 2% Ul

AL 2 LA 5 A oL 2 93 [Aeuan 9. 2uel, b sl 2 ad [[eue 9.

(5302l uHA 1.3, p = 2 WA GUALIHIL Adi)
HIZ, a dUl b < USHL L9 25 AL AU 2 69,

21U g 2 b A 1 R 516 % WML ¥ AUl d HRRUAL [ 1.
V2 AU O d R R latyl v [ARlHend Geetedl.

w19, 56l KA 5 V2 AHY O,

“ulatl dqall »uda <l

11



alda

GEleal 9 : HUBLA 53U 5 V3B 2 vUHY €9,

N N\

G54 : 20l Glag AsU €A dl, A 3 V3 ol AN B,
witell 2049 Al yalls @ 2 b Al aslat 3 el V3 o= 2o,

QA 5 g 24 b A 1 R 518 et 2add 9. el 20U dd AHRL 2aud 943 @il
ASIH il usdl el Rar Wl wasla 5, g el b wRR A ©.

219l, B = a

6id 611y Al 3 Yriollsarl sl 2UuRLA 357 = @ WAL

He @ A 3 ad [Qeuwd © vuel uHA 1.3 viqAR g usl 3 ad [euwsy 9.

20l, 20U SIS Yauls ¢ W2 a = 3¢ avil asla.

a <{l (Bud ysawedl 36> = 9¢2. ual, vl p? = 3¢ 3,

AL 22 L AU 5 A2 A 3 Al elofl wsd i dell b A uel 3 ad el asw.

(p =3 W2 uAA 1.3 GUALL $2di)

UL, @ AUl b A LU9HL L WS UM Y 3 9.

e, a A b YR AAAcued Sldldl [l [Qieny Gleil y L.

2L (AN BeMell 51805 SISl V3 AHY © ddl s HIRRIL A .

N

Hi2, 28l 6l Aslol 5 B vl vAHY ©,
129 IX Hl 2udl saled ¢d 3,
0 AW i HAHA AvAIHIU AU 5 dSldd AAHY 1Y &9, 4
o Y~dd? AHU AVAL A AAHU AVAZIU YBUSIR 2 GUAFN HAHY 1Y .
MIUBL S2dls v [Asedml v wReuy A1Bid st
BELEL 10 : 2AldL 3 5 — V3 2RiHY O,

B34 : wig] Glag A 3 5 — V3 ol AAY B,
well 21U U2 2lAcum yalls @ 2 yals b bl wsld 3 el 5 V3 = = w (b2 0).

HLES—%zﬁ.

2L A5l yeotsanll sl wuued VB =5 -
5-— % AHY MO i Ul V3 UL AHY Y,

2l V3 2AHU O d dudl [QRMenA Gaun Q.
2L [ARAGUA BeMal, 510 5 UURL 5 — V3 AHA © ddl s HIRRIL AAX gl

Hi2, 28l 56l Al 5 5 — V3 2uHY 9.
12



ardlds Avaiiy

Belsml 11 ¢ ealdl 5 342 2iHu 9.
B34 : wiel Glag M 3 342 AN B,
wiell u2euR 2l yells a 2 yails b Al aslal 3 wel 342 = & (b £ 0). yolsas

a

sl vRA 2 = 2 Yo,

N ~\

3, a ¥4 b yaisl €lael, ;—b ARY B i 2l V2 Ul ARA D, UG V2 2RAHL 8. el
[a1eux Glell 2.,

] 28l sEl NSl 5 342 AHY O,
Y 1.3
1. AUBd 52 5, V5 2AHY ©.
2. AUAA 52U S, 3+ 245 2AHY O,
3.0 {3 culdd Aval Y O dH AL 3

(i) % (i) 75 (i) 6+ v2

1.5 ANU AvARA 21 d-l g [R3uad yradq

~C

HIR8L IX ML d® e il 5, AU Aol sl [M3URl Al Hadl vidd 24 U9 €l 9. i

N .

[AGOHL 2UBL AHU AV % (g #0) @yl i ol 5 dd salal M3UR 543 Al i SAR

VeAd 2 g Sl 9. 52dls Gelwl B ULl d A8l s,

el U8l 12 saldd AAY Avpl ddA ¢

@) 0.375 (ii) 0.104 (iii) 0.0875 (iv) 23.3408
¢d,

. _ 375 _ 315 . _ 104 _ 104
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sl 3.3 Hl Rkl olflas F3uel Auidl usiidl %l gl saled 9. d Aalseiu
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Belgrel 3 +{l wRRAMME o d ad-l wel sisofle 9l as © 7

sl 3.4 i, 6f AMidR Ul s R 2% sl 20ddl 9. vl soilan dedl el
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ASIAL ¢ dHIRL ol ilal seusli-l gadid aHiHe 528 A 2Asr,
AU 3.2
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Al 3 2 ulsel (3) 4l y «l BHd s,

_ 193 49
ra(g)-3
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Gelg2ul 9 : [Qeudr 3.3 il Gelexwl 2 uel, 2 UlHal A 3 01l Bud T 9 9 24 4 UlAdi-dl
pe 6 Rl BHd T 18 99, dl 215 UlAd 21 215 01+l BuHd ikl

Bia : [gud vt AHLSAAH 2L UHIEL B
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4x + 6y =18 )
S UUH A x Ll BHd y -l 2a3uHl sl

A0 2x + 3y =9 il x = _T Hal €9, 3)

AlsRL (2) AL, x <l Bud Hdl,

W 6y =18
18—6y+6y = 18
18 = 18

2L Q8 p Al dHm BHdl |2 A 9. e p Ll 519 Md Bud 65 a3l wadl el
dgl 2uuad x L M Bud uel qodl gl 20 uRRald Glell w69, 510 5 oid A5 dMId
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([eror 3.240 sugld 3.3 qAR) 2uBL s WA A s 04l 2id BHd il asal e,
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Gie : [gua Yu AHL50YIH 2L UHEL B
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AL (1) Guddl x <y <l 2a3udi AHls@AUL Y,
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gd, Alsal (2) ui x <l BBHd Y,
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dell alswliA 25 el WA B5a gl dell 3dd-l 6L Wil sisoelload Oedl Ayl

LA 3.3
Lo R (gua v wedlsaoudl 65d suzasl Ad Hadl
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@ 3x—y=3 @iv) 0.2x + 0.3y =1.3
Ox -3y=9 0.4x +0.5y=2.3
W) VIx+By=0 o) -2 =2
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Fx—y=0 1ez-8

2. 2x+3y=11 2 2x — 4y = — 24 -1l G5 AL 2 Al “m” WML 5 ¥l y = mx + 3 Al
3. Al wan Gurel [gud vt wlsnyon qadl 2 dudl G5d susasdl dd dadl

NN AN

() 6L AvUl-AL dslad 26 © st s AvUL oflw Avylel AL 2Rl O, dl d 6l AvUL 9Lkl
)

NN NN

BUL ALl BRI 53l 18° MI2L €1, dl d Y5510l ML,

() ol yss1ell U5l ALelL vy
(i) (332 -l 512 7 62 2 6 42l T 380040 vidlen. uedladl dvl d o Buda 3 62

A 5 sl T 1750 Hi wIlel. dl s oledl Bud A 218 edixdl Bud bl

~

(V)  >is wdl eslld oud (Mlad oudl 2 il WML AYsd dAd da 8§, 10 Bl
2d2 W T 105 1 15 Bl 2aus3l e T 155 <l ysasll sl ud o, dl B g
sed il e (3l seal ex (Bud ysdl wd 7 wause 25 Bl Hausil we seq eud
ysaq wsdl ?

(v) @5 2yelisdl 2 2 B8 oidui 2 GHdL d % ol 9. %l yasL i A D

il 3 BHRAL d % ot dl d 2yells k.
(vi)  ui ad sl el G (i) del Yol G (awai) sl st ol ¢al. uiw av
uddl, Fsoi-dl G (aiui) detl youedl Guzel 2uid ol i, dl dusil adsis Guz bl ?
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gd, BUUBL 25 A= AdHl s Ad-l din (g2 s301) sl Aa-dl @R s3gl 20 Ad 2ueasdl Ad
sl Sedlls dlR AR sn Ad wd 9. vuusl i Ad sdl Ad s 52 O d ASY.

o
~

Getsanl 11 : 6 lsasdl MRS 2udsdl RIdR 9:7 & A ddil RS WAL ol 4:3 9. A
835 A5 MRS T 2000 <l olad 53, dl du-dl “WHs 2uds AL

Gie : R S 6L alsasdl 2Uas 2si T 9x A T 7x O AU AUl v siqsi T4y 2 T 3y B,
2l YRR saladl AHlse 241 uHEL § ¢
9x — 4y = 2000 (1)
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28x — 12y = 8000 (4)
45



R
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4x + 6y =16 3)
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UH, VUBLA 6L AV 42 i 24 HIUL UHIEL HOL €9,
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