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FOREWORD

The National Curriculum Framework, 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.

NCERT appreciates the hard work done by the textbook development
committee responsible for this book. We wish to thank the Chairperson of the advisory
group in Science and Mathematics, Professor J.V. Narlikar and the Chief

Adpvisor for this book, Professor P.K. Jain for guiding the work of this committee.
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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. As an organisation committed to 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 December 2005 Research and Training



PREFACE

The National Council of Educational Research and Training (NCERT) had constituted 21 Focus Groups
on Teaching of various subjects related to School Education, to review the National Curriculum
Framework for School Education - 2000 (NCFSE - 2000) in face of new emerging challenges and
transformations occurring in the fields of content and pedagogy under the contexts of National and
International spectrum of school education. These Focus Groups made general and specific comments

in their respective areas. Consequently, based on these reports of Focus Groups, National Curriculum
Framework (NCF)-2005 was developed.

NCERT designed the new syllabi and constituted Textbook Development Teams for Classes XI and
XII to prepare textbooks in mathematics under the new guidelines and new syllabi. The textbook for

Class XI is already in use, which was brought in 2005.

The first draft of the present book (Class XII) was prepared by the team consisting of NCERT faculty,
experts and practicing teachers. The draft was refined by the development team in different meetings.
This draft of the book was exposed to a group of practicing teachers teaching mathematics at higher
secondary stage in different parts of the country, in a review workshop organised by the NCERT at
Delhi. The teachers made useful comments and suggestions which were incorporated in the draft textbook.
The draft textbook was finalised by an editorial board constituted out of the development team. Finally,
the Advisory Group in Science and Mathematics and the Monitoring Committee constituted by the HRD
Ministry, Government of India have approved the draft of the textbook.

In the fitness of things, let us cite some of the essential features dominating the textbook. These
characteristics have reflections in almost all the chapters. The existing textbook contain 13 main chapters

and two appendices. Each Chapter contain the followings:

e Introduction: Highlighting the importance of the topic; connection with earlier studied topics; brief
mention about the new concepts to be discussed in the chapter.

e Organisation of chapter into sections comprising one or more concepts/sub concepts.

e Motivating and introducing the concepts/sub concepts. Illustrations have been provided wherever
possible.

e Proofs/problem solving involving deductive or inductive reasoning, multiplicity of approaches
wherever possible have been inducted.

e Geometric viewing / visualisation of concepts have been emphasised whenever needed.

e Applications of mathematical concepts have also been integrated with allied subjects like science
and social sciences.

e Adequate and variety of examples/exercises have been given in each section.
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e For refocusing and strengthening the understanding and skill of problem solving and
applicabilities, miscellaneous types of examples/exercises have been provided involving two or
more sub concepts at a time at the end of the chapter. The scope of challenging problems
to talented minority have been reflected conducive to the recommendation as reflected in
NCF-2005.

e For more motivational purpose, brief historical background of topics have been provided at
the end of the chapter and at the beginning of each chapter relevant quotation and photograph
of eminent mathematician who have contributed significantly in the development of the topic
undertaken, are also provided.

e Lastly, for direct recapitulation of main concepts, formulas and results, brief summary of the chapter

has also been provided.

I am thankful to Professor Krishan Kumar, Director, NCERT who constituted the team and invited
me to join this national endeavor for the improvement of mathematics education. He has provided us
with an enlightened perspective and a very conducive environment. This made the task of preparing
the book much more enjoyable and rewarding. I express my gratitude to Professor J.V. Narlikar,
Chairperson of the Advisory Group in Science and Mathematics, for his specific suggestions and advice
towards the improvement of the book from time to time. I, also, thank Prof. G. Ravindra, Joint Director,
NCERT for his help from time to time.

I express my sincere thanks to Professor Hukum Singh, Chief Coordinator and Head DESM, Dr. V.
P. Singh, Coordinator and Professor S. K. Singh Gautam who have been helping for the success of
this project academically as well as administratively. Also, I would like to place on records my
appreciation and thanks to all the members of the team and the teachers who have been associated

with this noble cause in one or the other form.

PAWAN K. JAIN
Chief Advisor
Textbook Development Committee
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THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a
'[SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC] and to secure
to all its citizens :

JUSTICE, social, economic and
political;

LIBERTY of thought, expression, belief,
faith and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of
the individual and the ’[unity and
integrity of the Nation];

IN OUR CONSTITUENT ASSEMBLY

this twenty-sixth day of November, 1949 do
HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.

1. Subs, by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,

2.

for "Sovereign Democratic Republic” (w.e.f. 3.1.1977)
Subs, by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation” (w.e.f. 3.1.1977)
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U5WL 1

% There is no permanent place in the world for ugly mathematics ... . It may
be very hard to define mathematical beauty but that is just as true of
beauty of any kind, we may not know quite what we mean by a
beautiful poem, but that does not prevent us from recognising

one when we read it. — G. H. HARDY

1.1 WiRduas

UL HIRel XTI Hi Aol (@81, dH-l Yeal, AsuLal 2 (G-l
uRay daedl. vl [@Alre qrdlas yedanl [@Alas usidl [@8dl 2
duel 2UAVL gl dHel % 9id 530 ol d Aseusl dlg 52U % 6L gl
wal AR Asdl 519 s 5 uRRd 53 asid ddl Alsn e, dl d oid
AR, 2adl AR Uil © dx sdAd ©. 3 o UL AW FUNAL AUE
Relation 42l QRLAHL uel doitdl Aseudl ddaiHi 2l 9.

25 oudAl 4Rl XIT L [Geuel>iiedl 2 A @l 4 21 % oL
g8l XI AL [Qenglidl ol B @l el A gl B Al d6i4l W2l sedis
Gelgwll A 2uual © -

(i) {(a.b) € A x B:au b+l eus 9},

(i) {(a,b) € A x B:a» b+l otdd 9},

(i) {(a,b) € A x B:a -l Guz b -l GH $di auR 9},

(iv) {(a, b) € A x B :a 0 »ilax ulsimi uid sdl g4 8L

Uik S3AL g6 OB sl sl 8},
(v) {(a,b) € A x B:a dd b s % [QdIRMl & 9},

Lejeune Dirichlet
(C.E. 1805 - C.E. 1859)

3 b ¥l ilan ulaumi

I 9dl, ULl i uel 243U dkel Hadld A gl B AL @i R 4 ou@ifds Ad A x B -l

73 Guarl dis vaIRd s Sl

%A (a, b) € R, dl 20l 5€l9, 5 a 21 b A Aeld R gL AelBd O, 24l deusl sl aRb
234 dvilal ol s dd Al (a, b) € R, dl v %33 A4l § g A b a2 515 uRRAd A6l 5
s8 Gl uuRl Rl XT Wi o0y 8 5, (8% 215 vu wsiRHl el Sl 9,

L USWAHL, UL (Al UsIRAL Aol A [Q8AL [Q8UIAL ALl b~ [ARUL dal

[asBail (g e 5309



2 Rl

1.2 Aol USIR

L [Aowori 2uusl [t usiAr doidl (@ e sl 2uusl awllx ¢l 5
A x Al SIS ugl Guawl Al L A ML Aeld Sl O, vidloel & ud A x A w 2uclds
Aoidl 9. Gelewl dls 2Ll A = {1, 2, 3, 4} U AR s A6l R = {(a, b) : a — b = 10}l
(2R 52U U 248 vidlowl 6, 513 5 A a — b = 10 4 AL 53 Al A X A <l 515 usL s1ysd
A (a, b) L HOL. L % UHIBL R' = {(@ b) : [a—b| =0} % 4l A& A x A < AHI4 O, 5181 5
A XA A A8 (@ —b), |a—b] >0 AL 52 % 8. 2L ol 2icilas Rald % sl
Belewll wiueld «lA 2uua sl Hie ARd 53 9 ¢

Quual 1 : 97 A A -l 518 U@ €25 A il 518 Ul a2s g A6i4 R 4RAddl - €14, dl R4
aAg Ayl Rsd (Void) dei4 38 9, vied 3 R= @ C A x A

QUL 2 ¢ ¥ A Al U €Ss A Ul Hcds €25 Hld AoilAd Sld, dl A 4R cvqldd doiy
R Ad(As (Universal) d6i4 sSdid &9, ¥ed 3 R = A X A 4 dl A AdlAs Aoy ©.

R doly dul WdBls Aolad s05-5038 28y (Trivial) AHY w9l $& 9.
Belg2nl 1 ¢ WL 5 oisAAl i aoudl otl % [Qenlidl ol A . bBid 5 3 28 A Y-l

Al R = {(a, b) : a ¥ b ~il ot 9} [R5d 6id 9 2

R' = {(a, b) : a 24 b a2l GRASHL dslad 3 Hlex sdi 209l 8.} 1 wdBis oL 9.

Bia @ 2], sl won dleuell, i owoudl 25 wer [Qensl s 518 ul Qeneldl ode
SIS 9% A8, ddl, R = ¢, sald ® 5 R 3 Rsd el 9. 250 31 ugl a2 8 5, wislas Ad
aoudAl 515 uaL 6 [Qenliedl GRSl dsiad 3 Hlex sdi 2oL o Sl v A suld 9 3
R'=A x A 2 adBis 2doid 0.

Al coARe XTI WL el saladtdl 6 Al piudl vewn 4l O ws Wl v
olley @yl 2 (g uoidl da).

qRIL Auisl, A8l {1, 2, 3, 4} YR AvARd A6 R = {(a, b) :b=a + 131 ‘b=a+ 1 &y, dl
2 dl % aRb gl UL eld B, WU UBL M50 G4 AR BUURL ML AZd-L uBlL Gudial s,

A (a, b) € R dl 20udl s€lol 5 g b WA R gL Aol A4 8 i 20U dd aRh 43
galdla,

eil OUBldWBHL s WAs WS O, d AR A6 A HeTAYRL dold B, AU Aol
RYY 5L HIZ UL ™S, AR v UIURA sSdldl H6lHIAL 218l USIRAL AU 5L
%33 €.

QuuAl 3 : o A YR cynlldd Hely R IS,

(i) RAUASAL : 21 YdS a € A HIE (a, a) € R, dl A9 A Y2 quildd 4oy R 2ddldys
dofy s 6.

(ii) ARddL : 9 UdS a, a, € A 4 (a,,a,) € R = (a,,a;) €R dl A% A U2 cuvlla
dofy R A doiq séay ©.

(iiii) uuRadl : 91 Y5 a, a, a, € A 4 (a,, a,) € R d¥l (a,, a;) € R = (a,, a;) €R
dl ol A 4R cuvalld ey R uulRd Aoy sdauy &.

QAL 4 ¢ 9 UG A YR cvldd dely R ¥ wdiAs, dAlfd 24 yulRd deiy €ly, dl
Aofy R AR Aoy 38 8.
BElRWL 2 ¢ ol T i AHAAHL 2Uddl ol % Bsieldl 2L ¢l 24 R 21 T v+l Aoid

R={(T, T, : T, ¥ T, 2534 8} gl 2uvalid €, dl 0bsid 530 5 R 2L A3 deiy, 9.



Aoy A [48y 3

Bie @ uAs BLSIRL dd Wldid 2534 Sl 9. dell Asit R o @aias Aol 0.
gd RS, (T, T,) €R
Bisr T, »1 Bswee T, 4 s34
Bisir T, 1 Bsier T, < s34
(T,, T) € R
ddl, R 21 Adlid 2dein 6.
¢d, 1L S (T, T,) € R, (T,, T;) € R
Bisier T, 21 Bisier T, A 2534 @ 24 Bisia T, 1 Bisia T, < 21534 8.
Biswr T, > Bisiar T, A 24530 €.
(T, T,) € R

1M, R 21 AU Aol 9.

Bewdael 3 ¢ o L uddadl uddl ol o wupildl 0wl ¢l v R oA Loursdl iy,
R={(L,,L,): 2l L, 3l L, dol 9} glal Avdllhd €, dl AUBd 520 5 d6ld R 2
AM Aol 9, U WAl 5 UIURA Aold el
G5 : 2elt R 2adius e, 5220 5 vl L, Widid % dol

4 Sl A%, AHed 5 (L, L) €R.
A s (L, L) €R
oWl L, A L, A del

Wil L, i L L, A dol
(L. L,) € R

S R 3L lid el ©.

R 2 uiuf3d Aol el ol vl L, il il L, U dol ¢l dal wul L, i v L,
URUR Gl dlY, dl L Ly s L Ly AL ot oL Ald. diRkdddl 26l Ly 3L R0l Ly AL AHIdR 2494l
Aull ©. 22d 5 (L, L) €R, (L, Ly) € R, uid (L, Ly) € R. 2ell R 21 uulkd 2deis -l
Belsael 4 @ AU 5A 5 2L {1, 2, 3} U AR Aol

R ={(1,1), (2,2), (3, 3), (1, 2), (2, 3)} 2l aalus 26t €9, Ud d AMd 5 uulRd Adoei .

o

& @

Ly

L,

(297
iy

G !

ausld 1.1

~

Bsa @ Al (1, 1), (2, 2) > (3, 3), Aela Ryl 2udal 8, WS R L aads Adely ©.
dguRid (1,2) € R 8, uig (2, 1) ¢ R glauall R AMd Aol Al >0 o Wl (1, 2) € R 4
(2,3) €R, uid (1, 3) ¢ R. dadl R L u3ulRd Adoid -l
Belsal 5 ¢ Albd 5 5 yAlsiAL oL Z v epvaiid deld

R = {(a b):2 3l (a—b) -l 2aud 9} 21 AU A6l O,

Bid cndl ol % g € Z W2, 2 3 (a—a) (A2d 5 0) L vaud 8. ddl R 21 aaias ey
9. a4dl, A (@, b) €R dl 2 2 (a — b) L vaud 9. H2 2 2 (b — a) -l aud ugl 8. ddl,
(b, a) € R. 2l 2dld & 3 R 2 AMd 2doiy 9.

L % Ad % (@, b)) ER A (b, ¢) ER dla—b 2 b —c 2 2 ad [Acuay ©.

8d a—c=(a—b)+ (b—c) I YU Avul B, (w2 ?)

adl, (a —c) 1 2 ad [aeusy 9.

L uel Rg wd © 5 R 2L 43uld ol 9. 2ud, R 21 Z U AX doly 9.



4 Rl

Belg@l 5 i, <4 52 3 ol % ¥ou YalsiA R gkl yrd A Aol 8, sra 5 (0, £2),
(0, £4),... 933 R 4l & i 5165 ugl 2394 yals 0 A8 R gl A6l «2dl, sa 3 (0, £1),
(0, £3),... @33 R ¥i «2ll. »iL % UHISL oL o 21404 Y5l 1 08 R gL 2A6iBd 9 2t 515 ual
you yauls 1 0a R gl i6ilfid el dall, Z 1 Guaiell 394 Aviaiisdl ol E 2l 2404 Avadisdl
gl O Al qrdld war 52 8 :

(i) E «L ol o gesl wisollon Al R gll dolBid © 24 O L ot o gest uel iseilos

Ale R gL Aoifd .

(i) E -l 81 uzl 8425 O L 215 uel 825 A R gl deifad <ol 2 i udly wel acy 9.

(i) E 24 O a2 2Rl 8 4 Z = E U O.

Gualal B A 9eud AHiddl M a9l 58 9 e dd [0] 4 sulddlHl 2ud 9. UL % UM,
O 3 1A Aadt A a9l 9. aa [1] a3 salaaml ud 9.

i s 5 [0] = [1], [0] = [27] 2t [1] = [2r + 1], 7 € Z. ARdadl, sl % GUR %y
d OBl X UReL SIS UBL AL A6l HIZ U 9.

a9 X Y-l S uS AR Aoy R ¥ X o uRUR 4oL Guagll A; Hi [dcuar 52 8.
AHd X Al 1oL AHaqr Guldeudr s ¢ wa d 1A 2l gRdld e 52 6 :

(i) ot o i e, A - 0 ¥ acsl dAsoiln wd R gl doildd ©.

(ii) ot i #j dl A« 25 u@ aes, A;u S8 ua a2s wd R g2t deildd el

(i) U A =X Al Wi #j d}AimA,: .

-~

Guotell A, A Ui il s& B, »u BERAL e ool A1 D 3, wiud wiel e 53 ugll lal,
BelgRsl a3, Z - -l d0RL Z €l 2dl AR YRR AHAIL GUARLL A, A, dal A, Hl [Acuys
5l €l ddl A 2l (A9 [ s3I,

A ={xeZ:x33-oas s}

= {..,-6,-3,0,3,6,.}

A, = {er:x—lQ;t3'fL0y2L3 9.}

= {5 -2,1,4,7.}

Ay ={x €Z:x—-2u3 s 9.}

={.,-4 -1,2,5,8,..}

Z YR UG R = {(a b) : 3 3 a— b -l xaud 9.} vuild s

GelgR@l 5 Ml U dsolg edldl 02 vl Al 53 wsla 5, R 3w el 9,
aoll, A, 3 Z Hi uddl 94 0d el yaisiql 2w sald 9. A, 3 1 AE el yailsi-l 2@
gld B A A; 3 Z |l wddl 2 Al AsiBd yalsidl o sald 9. 2, A, = [0], A, = [1]
2w A, = [2].

ARdAHl, UAS 1 € Z W A, = [3r], A, = [3r + 1] 2L A, = [3r + 2].

BEISR0L 6 A6l R 2R A=1{1,2,3,4,5,6,7} R R={(a, b) : @ -l b 6iel HYIH AL 6l YU}

gl VAR 9. UG 52 5 R 2L A1 A6l 9. L A8 o B 52 5 {1, 3, 5, 7} -l o4l

o desl R glal 2is6ilon A1d doilfid © i {2, 4, 6} L 68l % 8250 R g1l visollon a1 q6iBd

8, uid {1, 3,5, 7} -l SIS uRl 4es Guata {2, 4, 6} L 515 Ul ves A R gl AeifAd -l



Aoy A [48y 5

G5 : A AL 5165 UQL H2s @ HIZ, a A a 6l HYOH pAdl ol YoH o dlu. Al (4, @) € R.

dgudd, (@, b)) € R = a 2 b ol 24U 2adl 6l YU % SIA.
= (b,a) € R

L% UHIGL (@, b) € R 2 (b, ¢) € R = 6l % 825l @, b, ¢ H5AIA YU Ul HYIH %

TR
= (a, ¢c) € R

dell, R a0 Aeld 9. a4dl, {1, 3,5, 7} L ofl % sesl viseileal A1d Adeit R qud 8, si:el
5 L BUOLBLAL 6L % B2sL YOH AVAML 9. L o UHIBL {2, 4, 6} -l o4l % ©esl Hsolla A
Aol R 4AA 9, 518 5 o4l o 8esl yoH Avaall 8. adll, Guawl {1, 3, 5, 7} -l s ugl 4es
2,4, 6} <L 516 uRl Hes Al el HAAdL el SRS {1, 3,5, TidL Ha5L wYIH 9, AR
{2, 4, 6} <L H2s5l YU 8,

ALY 1.1

1. <A 2uud Aol U5l udls W2 d @aas, ABd vadl wulRd delt © 3 Ak d sl s ¢
(i) 2L A ={1,2, 3,.,13, 14} ux cdvdifdd Aol
R={( y):3x-y=0}
(i) wislas Avatiqal oL N ux epvailid ey
R={(x ) :y=x+521x<4}
(i) 28l A ={1,2,3,4,5, 6} U Adlldd uoid
R={(x, y):y 2 xal [Acurd 9.}
(iv) yelisiql 2Ll Z 4 cvaiRid Aol
R={(x ) :x—y 1@_\@[[3 9.}
(v) S5 AlssA AHA SIS 25 DRRUL addl HIHAL 28 A U Avylid et R

(@) R={(x,y):x 2y vis % 20 514 53 O}

(b) R={(x, y):x 2y 25 % [ARHl & 8.}

() R={(x, ») :x+l G20 y+l G sdi o1z 7 A4 a2 9.}
(d) R={(x p):x 2yl u~l 9.}

() R={(x y):x 2yl [Udl 0.}

2. AU A 5 Ardlas Avalidl A8 R U S = {(a b) : a < b?} al cvdld el S
dcias, AMd v uIuRd Adoid Usl s yal el

3.0 0w {1,2,3, 4,5, 6} U AAlRd A6l R = {(a, b) : b =a + 1} 3 @as, ARld 5
UuRd Aol 9 5 A& d AL

4. Al s 5 R U2 andfad Aqeld S = {(g b) : a < b} L @AUs i UIURA 9, uig
AMd Aol Al

5. R ux avdllld 64 S = {(a b) : a < b3} ¥ds, AMd 2qudl uIuRd uid ©
5 Al d AL

6. A sA 5 AR {1, 2, 3} u rvllid Aels R = {(1, 2), (2, 1)} ABd & uig @dus 5
YR ueiy Al



10.

11.

12.

13.

14.

15.

16.

Rl

UG 52 5 sldatl dalausl odl % Yesidl AL A U UvdlRd Aol
R = {(x, y) : x v p <Al Yssisil 2val A 9.} 21 a3 Aol O,
AW S0 5 208 A = {1, 2,3, 4, 5} U2 vlAd A6t R = {(a, b) : |a — b | YoH 8O} A
Aol 9. UG 5 5 {1, 3, 5) -l 6fL % sl viseilon A et R 4Ad O A {2, 4} -l
ol o 825l isollan AA A6y R 41d 9. uiq {1, 3, 5} <l 25 usl 825 {2, 4} L SIS
425 Al A6id R Hddl Al
A 52 328 A= {x € Z: 0 <x <12} U vulid 13 salda uds ueiy R,
ALY A6 O, UAS [Aseurl 1 A8 A6ie R 4RA4AdL 8251l 8L 2L,
() R=1{(a b):|a—>b|> 4 fad 8.}
(i) R={(a b):a=0b}
% (i) dBd €l ud A|als 5 uIURA -l gl

(i) uRuRd $la ud @dias 5 AMd AL S

(iii) 2auas 24 Ald Sld Ud uulRd - €.

(iv) 2acs 2 URURd ¢l uig A L €.

(v) AMd 24 uuRd gl uig @dAS Al €l ddl Aqoidinl Belgell Ll
A 5 5 AHdAHL 2udal Bigdil o A U vfid ely
R = {(P, Q) : Gwriltigal [6lg P+ id 2 Glaweigdl (B Q L »id %ed ¥ ©} ¢ld, dl R
oA Aol O, Ad 2 5 Gy Rl (B Poae delt R Huddl o4l o [Bigii-l
o A P uiell AR ad 24 Gawbig Swwalg ada 9.
AW 52 5 orL o [(BAsieleL deL A U vdlfid Asid R = {(T,, T,) : Bs T, 2 Bsia
T, =L ¥H3U 9}, 1 Ay Aol 9. 22 stestel Busiel, T, <l suy>l 3, 4, 5; T, <l ougil
5,12, 13 2L Ty ~il oumail 6, 8, 10 ©, dl T;, T, 2+ T, wiell sa Busiell dels R gl
A6id 9 7
A 5 5 M GlgSIRAL AL A U quflid 2eld
R = {(P, P,) : P, ot P, il 6ugliedl 2Aval qui 8.} 21 A1 Aol 9. 3, 4 i 5 doudHl
Uyl sl2slel [(Bsial A1 2Aold R dAddl o8l A «ll ddd 825l o8l ¢ Hadl ?
XY Audaril ol o Al 2R L Al 2 L U Aol
R={(L;,L,):3vl L, 3 vl L, 4 Axid2 B} a3 dnuild . AUl 53 3 R 44 Aoin O
% Wl y = 2x + 4 A A6 R gl A6l Sl dell dHiH Juipdidl 218l sl
A8 eflsl dl 3, uds v dldid AHIdR 9.
wsll 15 dal 16 A (At a1z ot d Jd >uud [Aseduial dou [dsey ue s
sl {1, 2,3, 4} ur A6 R 3L R = {(1, 2), (2, 2), (1, 1), 4, 4), (1, 3), (3, 3), (3, 2)} &l
wUA 69,
(A) R >l 2aqias 24 dlid ©, uig uulRd -l
(B) R 2l 2adias 2 uulRd 6, uig Ald -l
(C) R >l Alid 21 uuRd 8, uid w@dias -l
(D) R L u®L Aol 9.
Al R L o N U R={(a, b) :a=b—-2,b> 6} g2l dud 9.
(A) 2,4) € R (B) 3,8) € R (C) (6,8 € R (D) 8,7 € R



Aoy A [48y 7

1.3 [Q82-u s

2Rl 1R XTI HE (Bl dseul auoan seais [Afive [QAUL dea [@8y, xan (@8, oiguely
[QBa, Ay [Q8Y, Hdls (@B, Re [RAY A0l e 54l edl 2 dHdl 2UAv Sl dl.

R 6L (UL AAUAL, GUEOUS], DBUSIR A GUALSIRAL UL HoUA sl 9, Al
A Al 2 wruME QAU dseudl AdllBs Herayel il wuel [ [QdHl
UL ACAAAL 2UL 2id 541 edl il d w0 gl

A2 2l 2uslanil gl ealaadl suda REAL £, £, £ 2 £ AL [ S0

sl 1.2 M 20wl %S asla ¢lal 3, [@8u £ L vidold X, -t Bt gesidl wlkilbion wa
[t 8, udg £+l dold 6 (Bt west 1 24 2 Al wlalbior 31 % & 24 d b 8. a0
audl X, -l 3eels =25l e A £ AAl 8 5 % £ <l vidold X, L S5 usl uesqi wlabior <,
QUL X, el ol o H2sL £, A ddald, X, L 5155 A 5155 wesl wlalbio 9.

Guisd [la A 2ule cvaaid yad 52 9 ¢

QL 5 @ 90 f il sdola X it [G1~1 aesivi wlaleiol yg (Gt €y, dl [A4a f: X —> Y 1
A 523 (injective 444l one-one) [aqy s¢ .

Wed 3 Uls x;, x, € X HE f(x) =f(x) = x, =x, dl f s-2s [A44 &.

Ayl [GY f 4 AAs-2As [A4a 38 6.

gl 1.2 (1) 2t (iv) 3 [@8A £ 2t £, 25218 2 2usld 1.2 (1) 2t (i) = (@8 £ 24
fi s 8,

AL 6 : A Y Ul Uds d2s A X Ul 185 desq f -l Yaold uldleisr Slu, dl [A9u

Y

f:X =Y - @d (surjective 24dl onto) [aqy 38 .

Hed $Us y e Y Wi X -l 5165 @25 x qd 5 el f(x) =y WA dl f: X > Y A
[A4u 8.

QAx £ 2 £, 2usla 1.2 (i), (iv) ed © 4 2usla 1.2 (0) 0 [@8d £ e el
S8 5 H2sl e, £ e X, 3 f, A diddld X, LSS umL sesl ulalbion <l

A
75
c
d
e
f
X, X,
(i) (ii)
5 fi
1 > a 1
2 2
3 . 3
4 > “ 4 > d
X‘ (iii) Xs i (iv) 4

2usla 1.2 (i) 4l (iv)
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AY gl £ X > Y Al S, dl 2 dl % fel [QdiR Y o,
QAL 7 o f AS-HSs A dlid o Sld dl [Q8Y f: X > Y A4 As-2s ud A

(bijective 194l one-one and onto) [aqu 38 ©.
gl 1.2 (iv) o (@8 £, 25-25 24 i ©.

Belg20l 7 ¢ s wWourdl H1Rel X AL ot % 50 [Qenelidl o A 9.
[QBd f: A = N, 7 (x) = [@endl x -l Ad Ao’ glal vaiRd O, Abid 530 5 £ 215-215 9,
U i -l
Bie @ ol O [t [Qenellidl A Aotz dxiA gl €ldl, L olodd stid 9. dgdl, £ 25-21%

(8% o Gl M, euusdl dpuedl Ra »uudl w3l aslal 3 (Qenelliq 2a Aok 12l 50 8.

2l 242 2 84Ul 5 51 € N 2 2udd iRl 515 el el A Aoz Adl, 212d 3 51 24 £+l

A X AL 515 uRl vesd uldbion AL €S a3, ddl, @A £ 3 ana -l
A8 £ [[AA B 7 viddl s

Gelaml 8 Al 52U 5 £ N > N, f(x) = 2x a8 ArAqlid (@8 is-215 9, uq @i -l
Bie : uds X, x, € N "2 J(x) =f(x) = 2x, = 2x, = x; = X,
adl, [@8u £ wis-2is 9.
foad Adl, s 5 1 € N oA 2Add 515 uel x € N 2Rdcd 421dadl -l 5 ol

fx) =2x =1 T

Gelsael 9 @ Awlid s 5 [@8Y £ R > R, f(x) = 2x
Ws-Bs WA Al 69, y=f(x)=2x
B4 : uds x,, x, € R H2, - -

S(x) =f(x) = 2x, = 2x, = x; = X, ) 2 )

adl, £ 2s-vis O,
auil, uhd aRdlds Avdal y € R A Adid Aval % |

R 4l 44 5 %l f{%) =2- [%J = y. WA, £ A 9, a»ugrj 3

N

Gels20L 10 : ABd 50 5 [@8% 2N > N, (1) =f(2) =1 21 UASs x> 2 e f(x) =x — 1,
gl AR €l dl £l 89, Uld s-us -l
Bia = adl, £(1) = £2) = 1 &, f 5315 -l uid, £ Ad 9, sie 3 2y
y €N, y#1He 28 x =y + 1 wie 53 usl, v

¥dl fy+ 1) =y +1-1=y.
A4ty eN, y£l =>yp>1=p+1>2 /\ =
aoil, 1 € N #i2, il wa £(1) =1 dl 8 9.

w8l, £ 9. SED=1

Belsael 11 : AMd A 5 f: R = R, f(x) = x2 gl X x=-1 [Cx=1
QAR (A8 15-215 UL Al i @ uel Al
Bsa = wdl, f(=1) = 1 = (1) Slndl, £ 2525 Al d
adfl, 425 2 € R (R = u¢Hea) » Wed R -l o v

SIS weL ges x o ulalbion el (w e ?). J¥eld -1 a1 wldbis 1 9.

N 2ugld 1.4
agdl £ cd Al
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Belgawl 12 : AbBd A 5 £ N = N,

fx 1, x Y,
/@ _i x—1, xyoH
W W55 WA Al (A8 O,

Ba WA 5 f(x) = f(xy).

ARl A 5 9 x; Y A x, YIH Gl dl R x, + 1 = x, — 1, ded 3
X, —x =2 MO8, % ousd el AL o edladl Gualal s x; YU A x, YH AsAAA U8
A5l astd. dall, x; A x, Gl YoM AL tidl YO ¥ Gldl ASH. QIR 5, x; il x, A LM
8. adl, f(x) =f(x) D x,+1=x,+1=x =x,

L% WHIBL %L x, 2 x, G YR gl dLURL f(x) = f(x) = x, -1 =x, - 1 = x, =x,

WM, £ us-uis [@A8Y O,

qofl, ugue N <l SIS uL 2404 Aval 27 — 1 2 uea N+l vl 2r < ulalbior 8.
(r=1,2,3,..) ddl N «l 51§ uz 404 dval 27 © d uea N «il vl 27 — 1 < wlabior .

WM, [ Ald 9,
Gelsml 13 : AbBid 52U 5 s1S uel @ [@Ba £ {1, 2, 3} —> {1, 2, 3} 3 &HAUl w55 .

Bied @ R 5 £ w505 Al FuAl ullblol ASUBAHL AL B % MO dal 1 @A 2 AL G
gesl, ueadl Ho. adl, £ A diddd 3 4 wlabien s o wes &S ud 9. qdl, (AR
AHL AYHl Ay UeUBA {1, 2, 3} -l 6 Hesl &S Ak V. i oewld B 3 f A und el
[QRrendl uReun 9. dell, £ 252 % 8lq Aol
Belsel 14 @ wlBd A 5 51 Ul As-s (@8 £: {1, 2, 3} — {1, 2, 3} 2w &ld ¥ 2.

Bsd = ], £ as-ois B, ddl £+l 2idold {1, 2, 3} L o8l 4es wWold Aeuz {1, 2, 3} -l
AR [t v2sl Wlalbion als vael o, dell, £ d ¢l .

A8 Guadl % ulRRuslAl Gedut GeleBl 13 2 14 i 9 d of d Aled 28l X HIZ uRlL A
9, ved & w55 [@QAY £ X —> X 3 2waws Ad i 9 2 i @Ay £ X > X
21q98s A As-is 9. UAS Al AL X M2 i uReuHAl [[RlenuHl, Gelgel 8 A 10 sald
9 % widd oWl M2 il MIlael A A UL Sl ARAAML, VL Al 8L A idd ARl ARl
AlalBlsdidl dstdd .

ALY 1.2

1. "R 5 RY dxid 9Adz ardlds dvaiidl 2w 8. wlBd s 5 @3y £ R > R,
fe =
> AL RY % ¢ dl g 0 ulReud Ay 489 7
2. A wuld (A8 As-21s AUl @Al AAL oA oMY Yddl [ABAL ® 3 AR 4 USRI
i) f:N—>N, f(x) = x?
(ii) Z—>7Z, f(x)=x>

f:
f:
(i) /: R = R, f(x) = x?
I
f:

ad udlld (A8 £ 2525 A Ad 9. %l Yzd R Al oied N Al »ud

N —> N, f(x) = x3
Z—>7Z f(x)=x3

iv)

(
(v)
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3. Awbd 5A 3 £ R = R, f(x) = [x] gl AvRd “sad yeis [Q44 (Greatest integer
Sunction ) ¥s-215 ugl Al A Ad uel Al 2el) [x] 2 ox Al Al AL x A AHIA dHIH
yalisiii ey yails sald 9. ofla 2ogiHl x 4l wBs AR dar yaisimi Al Hiel yals x 9.

4. Albid 5 5 HIALs (@89 £ R > R, (%) = | x| g2 cvdild [Q8d 2is-vis Al 24 @

ul el %l x e Al 2t (gRL) S, dl (x| = x A x B8R 8, dl x| = .
5. Wl s % & [G44 (Signum Function) f: R = R,

1, x>0
f(x)=4 0, x=0
-1, x<0

gl AU (380 25-215 Yl 2 did uaL Al

6. A={1,2,3},B=1{4,506,7} 8 »d [Q84 f: A > B, = {(1, 4), (2, 5, 3, 6)} gl
ArARd 9. A 5 5 £ w2 O,

7. <A 2004 uds waAHL UUAl [@Q8U 215215 © 5 AlS, AUld © 5 A3 ™AL W55 A A
0 % Al d sl 2. dHIL gl A S
(i) f:R— R f(x) =3 —4x gl vl @Ay 9.

) f:R—> R fx)=1+x2 gl vulhd [@Q8u 0.

8. A 2+ B 2ud 2@ 8. Abld 53 5 1 Ax B > B XA, f((a b)) = (b, a) g Avud
[A8U 5215 2 AW 9.

[ n+l
R ' T,nb{%:"i
9. WS, f: NN, f(n) = % " Vn € N
2 , nYPH

~ N NS

gl IR [A8d wuua 9, (A8 £ 25215 © 5 Al dal d © 5 Al d [Flad s,
dHIRL ol U s

x—2
x—3

10. A=R—- {3} st B=R — {1} 9. f(x) =

| gzl el BAd £ A — B -l Rz
53,9 f As-As wA Ald B 7 dMIAL gl AHAA S,
wall 11 da 12 3 (s a3 o d 2 suda [@sedimiel do [@Qsey wis s

11. f: R = R, f(x) = x* glal cvalld [@8a 9.

(A) £ 252915 2 Ald 9. (B) f 2Ads-215 2 Al 9.

(C) f ¢is-2is 9 uid @ -l (D) f 25-215 Ul Azl 2qd Ald 9l <l
12. [384 £: R = R, f(x) = 3x glal cuvdid ¢,

(A) f 2565 2 QA 9. (B) f 25215 A AW €9,

(C) f 2525 © ud lwd -l (D) f »is-215 vl Al A did uel Al

1.4 (8214 AAY 2 AU~ (A8

L (ool sl (ARl AUIY dal Hs-us v A [@Q8AAL aid (A2 e s3g.
aw 2006 Hi HiRel X <l olié-l ulan wudl ydal ol o [Qenliq o A Al RR 5. elléHl
udlaui cataon uds (el ol gl s ulanal-s1is sl 2ud 9, dd Rendl uai-
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A dididl Gragl vz avl 9. alu-ludl ol avial W2 ol el uleanel-suisa sigla
wadl ¢l il udls ulauel-suisa dsdl wislas sHisui uRalid 52 8. 9 5 B © N dxd
udlanal-suisidl oL 8 dal C < N sl Aislas suisil o 8. ¢d, o [A8d1 uadd a9,

fiA—>B2wdg:B—>C

F(a) = Renel g 4 ol 2uddl udlaual-sHis dal

g(b) = uaudl-s4is b A Adld AN duddl AAsdl Aislas suis

2l UBUHL [@RA £ giRl udls [Qeneld doid s ulaiel-suis MalRd an 9 24 @8y g
al2l wdls ulengl-sHisa Aold oL -sell uidlas suis FHulRd a9, 2un, 240 ol (AU ALl
uls [Qendld »id wis Asdl aislas suis e ddod sl 2ud 9.

L UBAL Uyl 1A U VUL Ui QY 6.

uAL 8 : qIRl 3, f: A—> B Al g:B — C o [Q4al 9. [Qqul [ A g -l dAloA

gof glRl sy 9, w4 d [A94 gof : A = C; (gof) (x) = g(f (v)), Vx € A gl vl
SUMl 2d O,

gof

2usld 1.5
Gewsel 15 : [@BAL f£: {2, 3,4, 5} = {3,4,5, 9} 24 g: {3, 4,5 9 —> {7, 11, 15},
fQ2) =3, Q) =4 f@ =5 =f(5) 21 gB) = g@) =7 2 g5 = gO = 11 ax
AARd 9, dl gof Mkl
i @ 2], 2uell WA (g0(2) = g(f2) = gB3) = 7. (80N(3) = g(f3) = g(&) = 7.,
(goN)(4) = g(f(4)) = g(5) = 11 @1 (gof)(5) = g(f (5)) = g(5) = 11.
gof : {2, 3, 4,5} — {7, 11, 15} (a8 w4 .
BelgmL 16 : % f: R > R 21 g: R — R 3l f(x) = cosx v g(x) = 3x% g2l vdifld
G, dl ABd A 5 gof # fog.
A8 cuds x € A M2 f(x) =gx) A f:A—>B,g: A= B ux @8y wy,
Bia : 28l 2uuell W, (g0f)(x) = g(f (x)) = g(cos x) = 3(cos x)* = 3cos*x.
2L % WHIBL (fog)(x) = f(g(x)) = £ (3x2) = cos(3x?).
Al 52 5 x = 0 "2 3cosix # cos 3x2. Adl, gof # fog.

3x+4
5x—17

Bewswl 17 : o [@8y f: R — {1} —> R — {%},f(x) =

S glal AR ¢y 24 [[8y

7 7x+4 \ Y Y N
g: R - {%} —> R — {g}, gx) = 53 dRL AUl €, dl Albid 5 fog = T, A7

. 3 7
gof = I, %4, A =R~ {g}, B=R- {g},

I,() =x, Vx € A, Ig(x) =x, Vx € B 9 2gs¥d A9 A 2 a9 B U As4 (ded)
(g4l 58 ©.
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B5d @ el 2iuel WA,

| |
3x+4 7[\5x—7)"4 21x +28 +20x 28  4qy
QN =gl 557 = o === =x

(3“ 47 © O 15x +20—15x + 21 41
5 -3
\5x—7J
_ 3f7x+4) A
Ix+4 |5x 3 20X +124+20x— 12 41y
2L % UL (fog)(x) = 713 T 7xia T 35x+20-35x+21 a1 %
5(5x3]_7

§1H, (gof)(x) = x, Vx € B 21 (fog)(x) = x, Vx € A.
L uReud YaAd © 5 gof = Iy i1 fog = 1.
Gelsel 18 : ABid A 5 AN f:A—> B 6 g: B —> C 2535 ¢ld, dl gof 1 A — Cudl
w525 9.
Bsa : WA 3 (gof)(x)) = (gof)(x,), x|, x, € A
g(f(x)) = g(f(xy)

S = f(x) (51201 %
X =X (51221 %

\,m
s;

WH, gof As-us 9.
BElSWL 19 : o f: A —> B 21 g: B — C Al ¢, dl alldid 520 5 gof : A = Cudl

Al 69,

B5a : g A ddld 515 R ©es z € C A Adld z <, s yd wlabist y € B 44, %4l g(y) =z
S 5 g AW 9, ML Y UHIGL y € B A Add A UL w5 s x WA, Ul f(x) =y, S8 5 f
A 69,

2, (gof)(x) = g(f (x)) = g(v) = z

w18l UAS, z € CH AdAd x € A 4 %4l (gof)(x) = =

2l udl 2 Rg AL B 5 gof Al 9,

Geldam 20 ¢ Hal ol (A8 £ a9 g <l [QaR 2 5, %el gof AlAllid €l i vis-as €l 9

f o g ol vis-us Sl d w3 9 7

Bia : AU £ {1,2,3, 4 > {1,2,3,4,. 5,6} 3 f(x) =x Vx 21

g:{1,2,3,4,5,6y > {1,2,3,4,5,6} sxix=1,2,3,4 " gx)=x 24 g(5) = 2(6) =5
glRl AR 9. ¢d, (gof)(x) = x, Vx. UL oldld 8 5 gof i5-215 6. U WURULL g HUs-3is -l
BELSRBL 21 : %l gof Al SlU dl £ oA g oA Al Slu d %33 9 ?

Gia : @By £ {1, 2,3, 4 — (1,2, 3,4}, g=1{1,2 3,4 > {1,2 3} 21
) =1,f2)=2f3)=f@) =3,g(1)=1,g2) =2 1 g(3) = g(4) = 3 g2l AUld A,
dl oS wsld 9 5 gof A B, Ud f Al el
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A8 wmed Fd AsiRil AsL O 5 A gof Ws-Bs G dl £ S-S SlA D, 2L Y WHEL gof
Ad SlU dl g Ald Sld 9.

ed U8 2L [Qeuorl wideHl ollddl ulaidl decidi avlda [@ANL £ A g <l [Rad
(a2 539k ofidl qiRe X il ulan suudin udls Rendld [@Au £ -l idold 2is ulaul-suis
sladidl 2Ud 9 4 (A8 g <l idold udls ulaual-suisd dold s o Aislas s1is uuaml
2ld 9. Gradl>i-l Astauel uesl ulas udls qeust sl Grragl uR dt uislas suisl
qadal apa duila ol staladi 2% 52 8. olldl A5, g <l drd WBUL g1l UASs ot uislas
suisn oleell 53l Aol ulauel-s1is Ueld 53 0, A 2L USIR Aadal R A AB[As sUisA
oz Alal ulaidl-sHis Al AS od O, sl £l d uBuL gl wds uail-sHisa 2 o
ulanal-suisaion @enel a uRaldd sl »id 9. il dndar @ ey o el el
U ASOUS A 9. BUURL S WSl Wl 5 F dul g o AW gof Wik sl dAvid, uddl f @i
ugl g <l GuAldL A B, UL AU gof <l M uBUWHL, usal g -l cd uBuL Al
id B A AR ol fell AUd WEBUL scUHL A 9.

Bewsaw 22 ¢ £: {1,2,3} > {a b c}, f()=a, f2) = b 2 f(3) = ¢ 412 5-¥is A A
@8 cvaiRd saMl 2idd 9. AbBId A 5 218 [@Q8U g @ {a b, ¢} — {1, 2, 3} 2»la«
qud 9 5 ol gof = Iy w1 fog = Iy, w4l X = {1, 2.3} 21 Y = {a b, c}.

Bid A S RBAA g {a b, ¢} = {1,2,3} 2 gla) =1, g(b) =2 27 g(c) = 3 gl AR
9. ud, 3 AstUd, 48] AW B 5 AU QAU gof = Iy A X wd ded [ & 2 Adllxd (A8
fog =1y 2 Y ud dea [a8y ©.

8 0 25 @uus ded Aidl wslal 3 Gur 2bd GeleR@Mi avldd uRend 515 el @R

w525 A Al [@QBU £ X > Y "2 U™ 9,
s5a0 2L % A, dd udlu uRl Ad B, ed 5 A f: X > Y g[8y ¢l 5 % Adld

Q8% g: Y &> X 30 5 %4l gof = Iy 2 fog = Iy, dl f 2s-2ls i i [Q8d €l 9,
Guisd 2L, Gelwl 22 dal i 1A sl val ds ezl au 9.
awal 9 : ol Ag [Ay g : Y > X 2l 4ad 5 74l gof = Iy 2 fog = 1y, dl [d94

f:X > Y A udu~ [Q94 $8 & w4 [A94 g 4 [Q44 £ uldlady s8 ¢ ua dq £

d2l3 galay €.

M, Bl [ABU £ AU~ Sld, dl £ 25215 2 Qi [A8Y gl aul 2l Glag, ol [A8y f
A5 2 Al Gl dl f AU URL €l A s e o wlfafia el %33l A
Sl AR 2L e @AY £ 2525 v i AL 5T, dA iU YaIR Sl HeTaygl
Ad Guadll wi o,

BElSBL 23 t MRL S, i N = Y 2 f(x) = 4x + 3 gl vdilua [@8y o,

2 Y={y € N:sSs x € NHR y = 4x + 3}, AlBd 52U 5 f ddu~ 9. 2 [@Bu

TRICERRENET

B5a @ Y -l 515 uA%9 es y <l QAR s Y <Al enval AR, ued N oAl 555 x w2

y-3

y=4x +3. >l suld ® 3 x = — ed, g(v) = yT—3 gl vdIld [48u g Y — N dl.
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aell, (goN)(x) = g(f () = gdx +3) = —F— =x

S (o)) = fa0) =[] = 2 3=y 343y

A s L2 e Nl g N> Y Rl 3,

§oed B 3 gof = Iy A fog = Iy, 2l 2 2 O F £ U~ 8 A g A f o
ulalada 6.

Gelsael 24 t R 5 Y ={n?:n e N} N. Q8 f: N > Y, f(n) = n? g2l dvdld 5.
A 52U 5 f edAu~ 9, f wlalafa il

e Y <l w9 uzs y wL ASs 7 e N w2 n2 3usil 8. sl 2w L B 3 n= Yy e N
@84 g : Y > N, g0») = Jy adls el 8.

4, (g0f)(n) = g0 = n? =n =3 (o) = £ (Vy) = (V¥)* =».
2l e O % gof = N wd fog = Iy
adl, £ diu~ © w4 [ = g

Belsael 25 : [@8% £ N — S, f(x) = 4x2 + 12x + 15 gl vdild 9, Albid 5 5 £ N —> S
W oAU~ B, ol S ¥ feL [ 8. 4 wlalada sl

B4 @ fel [dRdAl 515 w229 ges y dl ddl, 5155 x € N "2 p = 42 + 12x + 15.
adl y=(2x +3)2 +6.

'\ly76 -3 NN

ddl x = F———— A B, 5RA 5 y > 6 dul x € N.
~ Y N ~ \/y_6 _3 N
el el (498 g : S —> N g(y) = —— & e[ s31,

ed, (g0/)(x) = g(f(x)) = g(4x? + 12x + 15)
2((2x + 3)%2 + 6)

_ J@ex+3)?+6-6-3

2
2x+3-3
2

=X

R Jy-6-3 (Jy=6-3 '
219 (fog)(y)=f(—y2 }:[2[%1+3 + 6

/

= (m,%;;:f +6
- (fy—6)" +6
=y—-6+6=y

ddll, gof = Iy i fog = L.

2l 2 2 YU 5 f U~ O A L = g
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Bewsawl 26 : @AY N >N, g:N—>Naad 7: N>R 26 f(x) =2x, gi») =3y + 4
wA A(z) = sin z, Vx, y, z € N, gl ArvAlRd ©. abid 520 5 ho(gof) = (hog)of:
Bia : ], UAS x € N 2,

(ho(gof))(x) = h((goN)(x)) = A(g(f (x))) = h(g(2x))
= h(3(2x) + 4)
= h(6x + 4)
= sin(bx + 4)
h(g(2x))
= h(3(2x) + 4)
= h(bx + 4)
= sin(bx + 4)

dal ((hog)of)(x) = (hog)(f (x)) = (hog)(2x)

adl, ho(gof) = (hog)of.

L UERUM AUS JIUHL UBL A .

WA 1 : A f: XY, g: YD Z ¥l h:Z—>S [Q94 &4, dl ho(gof) = (hog)of.

AUl « 2el, 2uuel wa,

(ho(gof)(x) = h((gof)(x)) = h(g(f(x))), Vx € X

et ((hog)of)(x) = (hog)(f (x)) = h(g(f (x)), Vx € X

adl, ho(gof) = (hog)of.

Belsael 27 : [aBdl £: {1, 2,3} = {a b c} ¥ g: {a b c} = {A5%, i, Badly
f() =a fQ)=0b, f(3) = ¢, gla) = us%~, g(b) = &l 2 g(c) = Bl g cvad
[Q8UL 9. ABId 52 5 £ g 2t gof MU~ [A8AL . £~ g1 24 (gof)™! 2l 2 w161d
A 5 (gofy ! = flog L.

Bid vl el A Al QAU £ oA g Bs-Bs A o @AY 9. (@AY
fVida b o} = (1,2, 3} wt gl sy, el Bl — {a b ¢} A fla) =1,
FAB) =264 f ) =3, g! @sx) =a, g! (83) = b 24 g1 ((BraLdl) = ¢ gl aralid
9. ed, woAsUd WA O 5 flof = 1y, 5 2 fof T =T, 0 A g log = T, L ddl
gog™! = I, i, D = {us2y, w4, [Gendl).

ed, gof : {1, 2, 3} — {usw+, i, @Baudll » (gof)(l) =
(gof)(3) = Brendl gl curvailRd 9. ¢d, 20usl v 531 waslat 3,

(gofy ! ¢ sy, edl, Badll — {1, 2, 3}, (20! (sw) = 1, (gof)! (e4l) = 2,
(gofy ! ([Bendl) = 3. i °2?l% AW B 5 (gof) o (gof)' = Iy da (gof) ' o (gof) = I{I, 2, 3y 2,
UL Ay S £ g Vel gof AU .

ed, (flog™) (usw) = F (g 1 (us2%)) = () = 1 = (gof) ' (As3%)

(Flog™h) (28) = /(g (88) = f71(B) = 2 = (o) !(84l) 2t
(Flog™h (Brend) = /(g ((Beudl)) = f~1(c) = 3 = (gof) ' ((Beudl)

234, (gofy 1 : D — {1,2,3), flog™ ! : D > {1,2,3} dul (gof) (x) = (F log (x); Vx € D

adl, (gofy! = flog!

Guisd URSUM us W3L UL AA B,

Wa 2 : 4Rl 5 [Q4Al X S Y Ul g Y o Z o ey~ [Q94l ¢, dl [Q44 gof uw
ey~ & 24 (gof)~! = f~log .

As%H, (20)(2) = &4,
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Allerdl : (AR gof @idRiu~t 8 2 (gof) ! = flog !, Wbt s W2 (Flog ™) o (gof) = Iy
4 (gof) o (flog™!) = I, eidiad, uuiw .

¢d, (Flog™h) o(gof) = (flog™h) og) of (wHd 1 vrdl)
= (o (g7'0g)) of (uid 1 uzell)
= (floly) of (g7! -l cwvay uzel)
= Iy

L WL, (gof) o (flog™) = 1, el usiA.
Bels2BL 28 "R 5 S = {1, 2, 3}. <l 2uud [Q8d £: S — S -l @ 1A 5 AR d s8]l 52U
2§ A fl A 2R €l dl d gl
A A A sl U6 u uudl el dlE ® 3 [l @id A 8.
(@) f={1.1.(2.2),3.3)) () f={1.2),2 1,3 D} (c)f={(1,3).3,2.@2 D}

Bid : (a) (AR £ 2 2525 A Ad O d Wwe O, ddl £ AU~ 9 24
=D, 2.2, (6.3 =% 9.
(b) f2) =1 =F3) sl f vis-215 dl. ddl [@Q8% F du~t Al
(c) [@Bd £ 3 2525 2 Ad 8 d g W0 8. ddl [ eRdAU~L O s
S =HG D, (2.3). (1. 2)).

LY 1.3

Loowal s f={1,3,4) = {1,2,5} 24 g={1,2, 5} = {1,3} 2 /= {(1,2), 3, 5), 4 D}
2 g = {(1, 3), (2, 3), (5, 1)} g cvuilud [@QAYL 9. gof ML
2. W25 @A £ g 24 7 3 Rl R 2ual 9. a1l 21 5, (F+ g)oh = foh + goh

(f - g)oh = (foh) - (goh)
3. gof e fog WHL : (1) f(x) =|x]| 2 g(x) = |5x — 2|
(i) f(x) = 8x3 ¢ g(x) = x%

~ 4x +3 N ~ 2
4 B f(x)= 7. X F 5 S, dl Q8L % x #

3 3
£ ulalafy o o7
5. <A 2udl QAL wRRBa 1ol asd ? siRel wled [Fela s

w2 ABd s 5 (fof) (x) = x.

(i) f:{1,2,3,4} = {10}, f:{(1,10),(2,10),(3,10),(4,10)}
(ii) g:4{5,6,7,8} —> {1,2,3,4}, g:1(5,4),(6,3),(7,4),(8,2)}
(i) ~:{2,3,4,5} > {7,9, 11,13}, h:{2,7),3,9),4,11),(5,13)}
6. wld A 5 f:[-1 1] > R, f(x) = T3 &l aralid @By sis-as 8. @iy

Frl-L 1] = e Bz f(x) = 25, dl £ wlafiu el

X
xX+2

A Al [BRML 2 p A AU 5155 x € [-1, 1] He y=f(x) =
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7. w5 @8 F: R > R, f(x) = 4x + 3. A 52 5 £ adu~ 8. (8 £ ulalafy skl

8. [@84 f: RT = [4, 00), f(x) = x2 + 4 g2l vAlld O, ABd 520 5 f AU~ 9 2ie
fioulfdn 1o o) = (fy—4 au eula 8. e, RT B dd iR ardls
AvAIBAIAL L8 9,

9. [A8% f: RT — [-5, 00), f(x) = 9x2 + 6x — 5 gl AUd O, AUBid 52 5 f AU~ 8

= f () = [—ml]

3
10. [@8% £ X > Y aRddu~t 8. albid 520 5 £ wlaldfy sy 8.
(Mad @ Rl 5 g, v g, oid [@8u Fl ulaladdl o, del uds y € Y ue
(fog)() = Iy () = (fog)(y). A8 £ 2is-2ls 9, d AL GuHldL 3.
1. 925 £ {1,2,3) > {a b ¢y 2 f(1)=a, f(2) = b 6 £(3) = ¢ gl 2Ud . 1 94l
we A A 5 (L =7

12. [@8% f: X > Y 2 eiddu~t 9. Al 2 5 /71 o ulafady £, 2ed 5 (1) =7

wall 13 dal 14 4 [ e o d dAd 2uta [Qsedinial Aoy [Asay wie s e

13. A @84 /- R >R ¥ f(x)=(3 —x3)% gl 2 &1, dl (0H(X) = wovene. .
(A) %7 (B) ¥ (©) x (D) G -
14. @S f:R - {—%} SR, f() = T gl ewvlid B, £ kR,
@82 g : £l [Qdlk > R - {—%} R gl HA €9,
W -5 B- Q-5 D)) -

1.5 (g3

suousl (Raiiedl o di AR Yoeid WEAPL Huad AAL, olleslls], dRISIR i olousLral
WRRA 9L 2L uBAIAL Hou [[3Audl 31O 5, S UUA 515 UL 6L ALUL @ A b A A
AW g + b YAl g — b UL gb Ul %, b # 0w Aol s3] wslad el 2uuel Al 3 218
A, HIoL 6L AVASAAL o AAOL AHAAL dRUSIR 53 ASI B, AR AR AvALBAAL UL 59
W3RUId Sld AL USAL VIUBL 6L AvA2AAL AU 5321 1ol it Ul Holdl qvaIHL oy Avie
GHl2L Sl UM AAML, ORISR, tletlsl wA ewousik 2 [gslsa (Binary Operations) <l
Gelsmll B, 5122 5 ‘feg’All 2 A 8 6, o Ul FHl v AU WBAL wudl wdl Siu il
U ALl SA9L AvIAL SLOA, dl AvAAAL ALl o SIS uhA9 AL X Adl S i
ugl s (gsfsar 2 ofly 59 o nall, uig X Al 6L 425l @ 2 b A X AL % sl [Rlad v2s 0
Aol saledl Bul 9. 2 uel 1A 2Ua Aus AL HOL 9

quual 10 : A8 A GuR [gslsur « 2 [A94 «: A x A —> A 6. 248l *(a, b) 1 a *b d3
galdlsl ¢,
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Gelgnl 29 ¢ UG sA 5 UAAUL, Gllesilsl 24 ISR R uR (g5l 8, uig ewousik 2 R
u [ggf3ur el dguRid, ABA A 5 LU 2 gAdR drdlds Avai-ar A RY wr
FEEDINS
Bsa : [RsBUAL +: R X R —> R 3 (4, b) = a + b gl Y 524140 2 9.

— R XR >R 2 (a, b) = a— b ¥3U UMl 219 .
X:RXR >R (q,b) > ab gl salacdl »ud 9.
P, i ) [@RAL glaEl, d R urHdl BslBuil 9.
uid +:RX R R, (@, h) > & a2l 2l asi -Ale. d [@Ha ell 204 sl d (sl -,

SIWL 5 H=0 "2 % quld .

di wdl, + : R x R* - R, (a, b) > % gL SUMAML 2d 9 4 ddl d RY w2
(el 9.

Geldawl 30 ¢ AUBA A 5 eleotsl A owousiz N u [gslsail -l

G5 : 2, - : N X N> N 3 (a, b)) > a—b gl 284 €4, dl d BsBur <l ska 3
‘— gem (3, 5) L ulalin 3 -5="2¢ N. 2w % UM, +: NXN->N, 3 (@, b)) >a+b
A [asfBuL A4l sRe 5+ den (3, 5) +f ulalbion 3+ 5 = % ¢ N.

Gelsam 31 s A 52A 5+ : RX R > R, (a, b)) = a + 4b2 gl 20l [3al $in dl d [gsfsa .

B5d : « R x R il s %8 (a, b) 4 R L 21 8425 g + 452 08 AlsA 9. dgl = 31 R
uR [asfBaL .

BEISRBL 32 ¢ WAL 5 P 21 2UUA A8 X Al dHIH GUoIRli-L 2R 9. ABd A 5 U P X P —> P

2w (A, B)>AUB3AL M :PxP—P 3l (A B) > AN B gl »20ua Bl A P

u [gsfBuil .

Bia : oL BUl U wAS % (A, B) € PXx P A Pl v 8425 A U B d dod 53 9.
iel, U P ol (asfBul 8. w9 wil, 9 [Bul N 3 P x P o<l udls % (A, B) 4 P -l
A 825 A N B A Aad 529, 2wl N AP uR gyl .

Bels2BL 33 A 53 5 V: R X R —> R 2 (a, b)) > max{a, b} 1 A: RX R —> R 2

(a, b) = min{a, b} g2l U (A8 (G5Bl ©.

Bia @ 2dl, [[AU v, R x R -l Uds %18 (a, b) A A3 a 24 b USlHL HenH 425 dild v
ARlds Aval 20 . 2uH, vV 2 [B5[FAL 9. 2L o usil edldiql Gualal s34, sél s 5 A
YL [33\[%%[ €. C{Uﬂ, \/(a, a) = /\(a, a) =aqa

A8 v(4, 7) =7, v(4, -7) = 4, A4, 7) = 4 x4 A(4, -7) = 7.

FUR SIS oL A HL Hesil dval Al €, AR Ul ol A wel BslBuL A sies
gl saldlal ¢lal, dn * o [@slBul sies s& ®. Gegra a3 A = {1, 2, 3} dl. Gele@ 33 i
AR A U epvalld Bal voA 2o wula BsBu sies (stes 1.1) 2a30 suldl asia, 216l
v(1,3) =3, v(2,3) =3, v(l,2) =2 s
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sies 1.1
\Y 1 2 3
1 1 2 3
2 2 2 3
3 3 3 3

Al [gsfBul stesml 3 IR v 3 M O, d-uHl (G, 7) | oges ol A <l il R A
J-HL il B2sl WSl Henu H2s 8. g Aus @3u SIS R A G5Bl o+t A x A > A
e avil asit 8. B A = {a;, dy..., a,} S dl BsBUL sRs 7 SR A 1 A B Al
(i, j) 425 a; a; g, 2l Glag, n SR 2 1 ™ 4RAaAd oM d [g5[BUL ses €l dal udls
425 A A = {a, dyey a,) USIHL SIS 825 1A, dl 2uusl (53

# A XA > A, g% a;= [BslBuL stresel 4l €R A - et d2s gl euvalid 53 asla.

UL 2L UL Al 5302 5 3 2 4 Al SIS UL sHUL A 532 dl uRRUM AMIA % HA

N

9, ved 5 3+ 4 =4+3 uig 4 21 3 -l (B s3ul oneottsl s2dl (Mt wReuul v 0, ed

}

~ N

53 —4#4 -3 2 % WG, 3 v 4 A orusiRAL BRUMHL, sud Hera Aell, uld 3 At 4 -l

c

ALRUSIR [t sHHL (Bt URBUM S D, UM, 3 247 4 -l AAGW 24 ORISR’ AHAYE B, uig

o
-~

3 v 4 ol ‘ougoilsl wa ‘@RUSR’ Al B, oletllsl A MPUSIR W2 UL A1 avilsl 3 A
4 il ole sdl’, ‘4 A 3 Higl olle sdl’, 3l 4 A3 ARSI S YL ‘4l 3 Al QUSRS
L 85lsd 1A b AL ds Bl ©
AuAL 11 : % Uds a, b € X HZ a « b=b % a Sl4, dl A8 X u=dl [gsl5a « dusH]
s8d1d ¥,
Gelsam 34 : Abid A 5+ R x R > R 24 x : R x R > R sl 5B ©, uig
— R X R —> R4 +: R" x R" &> R* ausdl A4l
G54 ia+b=b+aswiaxb=bxa; Va b e R &l + 4 % ausHl BsBuil
9. U ‘= uHsHl Al S 5 3 -4 #4303 g WML 3+ 4 #E4 3 edd © F
AusHl el
Belsam 35 : AUMBd 52U 5 * : RX R > R, a * b =a + 2b g2l Avdlld [Bsfsan ausHl el
Giet 2,3 x4 =3+8=1120143=4+6=10, well Wlid wu 9 3 [gga *
AusHl A2l
A 2Bl AR X Al AR Hesid X el siS [asfBUL gl Alsndld 9w9dl €SB dl s
2aucifas Hosel Gloll i ©. ue g * b * cell 2l (a * b) * ¢ @A a * (b * ¢) 45 U5 B 24
L ol AHIA Sl d w33 Al Geleel dils, (8 —5) —2 # 8 — (5 — 2). ddl, wvl Avabil 8, 5
2 2 Al gaul [BsfBur ‘eneousl s dl ¥ ol Yl Sludl Gualol A st il Yl 2ddlA 8.
U AALUAL Gl 8 + 5 + 2« Hed 2 % 8. HUUBL dd (8 + 5) + 2 Ul § + (5 +2) dils
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B
gUllol dl d AHIA D, UH, 3 AL 3 5Al AU AL G AAOL HR2 Siu-l GuaiolL sul
Riald uel »yel 9

b

Cooll [@M A A suud vl ds ekl o 9

AUAL 12 : A (@« b) *c=ax* (b +*c) Va, b, c € A dl lgslsal «: Ax A—>A g2l
[Ruud wad $2 &9 dy sdain ©.

BELERBL 36 ¢ A 52 5 AAAGL el RUSIR R UR gl [HaHld wad sl BsfBail 9. uig
oleolsl R U2 -l [Hasld ulde sl el owousiz RY u gga-dl [Hasid wad sl <l
B4 :uAS g, b,c e RU2 (a+b)+c=a+(B+c)a4 (axb)xc=ax (bxc)

N

glatel AU 2 9RUSIR R U -l [ wdd 53 8. ulg, ollesttsl 2 edusik R uR
gl [Faud was sl el s 5 8 —5) —3#8—(5—3) vl (8 +5) +3#8+(5+3).

Gelgel 37 ¢ Albid 2 5 (353U« : RX R > R, a * b =a + 2b gkl AvAld SUMl 4,
L ganl (Ramd wan sl el
B3

A : lglur * gas [add wad sl «dl, sk 3

(8+5)%3=(8+10)*3=(8+10) + 6 = 24, uid
8% (5+%3)=8x(5+6)=8x11=8+22=30.

A4 [5fBuil gl aad 2 ul vot o Hewadl 8 3, 2 BsBUi-L dREdd iR wuud

sél wslal 3 ap * a, x. a, Aleod <l uig @ ol SRl i L Siudl Gudlal
sAvL AL YHL UE 12 3 W2 ) * @, %% g, AR B, UL 52U, SAO-AL AOUUL AR GlLesits] wadl
MensiReAl Busll vadl s sadl aw Ball sddl edl R Sl Guaial sdl edl.
R u2 efvdifd [asBul + g A6l g=d-l 215 RAUL oLRiEm

N

N

dzs el oy 9.

9 % udls g € R 2
a+0=a=0+a 2 5 51§ Ul Avail Y Guael d Aval d-dl d ¥ € 8. U dLRusLR-L
oo™l Avdl 1 L st dd O, ¥ S ax 1 =a=1Xa, Va € R. 2L d2d <l 2t e

AL 13 : 91 2w lgsl3ar « : A x A — A H2 S 42s e € A 2l 4Ad 5 %4,
axe=a=e¢*a Ya € R dl 5!25'8'31[5\5_'\[5:4[* HIS deed 425 53 9.

GeldRel 38 ¢ AGd S 5 4 B R UL AAOL W2 ded H2s 9 s 1 v R U dRusiR e
Bsa :

de 4es 9. (35Ul —: RX R —> R 2 +: R* X R* — R "2 dea 42st »Alkac -l

Wds a e RUZ a+0=a=0+a a2l ax1=ag=1xage0d & % 0
A 1 visH Bapll 4 A X W2 ded gesl B, agMi, R i sS ul ges e Al 5 ol
a—e=e—a, Va € R. 2 % Wdgl, 2Uu8l R 4l 2Adl 516 ul 4es e Al dl asdl 5 oyl
a+e=e+a Va € R ddl, ‘= 2+ "2 ded gesi whkaa el

Al 0 R uR araouddl [5Ban w2 g dea wes © uid d N ur aediousdl BB we
ded 825 +efl, S8 5 0 ¢ N. ardadl N ur ardloudl (g5 dee ges -l

Al [BsBa + 0 R x R > R W ay s lasdla ¢slsd 3 8 5 2uta s ual
a€RAAWId —g € RHA 3 %l g + (—a) = 0 (‘4" W2 254 °2s)

(—a) + a.
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2L % WM, R w2 deusiz-dl (gsal wie R 4l 2ild 515 usl @ # 0 <L dold, R | v
Loud 3 dell g x & =1 (% w2 BsH Ees) = 4 x a. vl uRes 1A sl enva dws €3
AU 9 :

AWAL 14 : A 4 AsH 825 e Wl Bsl5ur « : Ax A —> A 2ula . 91 AHl Y 425 b o
Aledded S14 3 Bl axb=e=b*a Ud dl A -l 425 a 4 AMAAU~ €25 58 & A 25
b a-l ded 58 & A dd al o3 galaqyl 2ud .

Gewgnl 39 ¢ AlbGd A 5 R w2 Aaousdl BsBa + we —a 2 o425 g dl eRd 9 dal

aRusiR-l (53l X7 e YAdR a A ¥dld é R W 825 g -l @Rd 9.

Bid s ol g+ (—a) =a—a=0 2 (—a) + a =0, gl —g B AWWOU U2 gl M
B oo W, g # 0 WS, ax = = 1=+ xad.adl, - 3 RIsR U2 a -l A B,
Gewgnl 40 ¢ A sA 5 —a 3 N u Aaoudl [@sBar + w2 a € N Al @d -l 21

aeN a#1 2+ 3 Nw aRusiRel [B5f3dl X W a Al rd -l

e . N ~ ~ ~ ~
AlE 0N ML AL HIE dee Hes L Slael SIS uBL B2sHl @i desHl WA % GulREd el adl.
(G5Bl = 1 A x A > A ¥l ded 825 e vRaAc S, dl % 516 Hesll i gesHl dld as as.

G54 : —a & N dlel —a 3 N u aawoudl Bar w2 o Al eid + & a3, ®d A
(—a) + a =0~ A —a gL Ad, €A,

L% UHIBL Nula # 1 we é ¢ N, eald ® 5 N uz auusiadl [gsBar sz 1 Raa-
SIS UL Hesll d 2Aldc YRddl Ayl

Belswl 34, 36, 38 7l 39 e Abd s 5 R U ARAL AusHl i g [Hads
was sl [gsBaL 8. 0 2 dea 8425 i UAS @ € R W —a ¥ a-ll 2Rd 425 ©.

Al 1.4

Lol Wl i sea udls Bar o« 2 s © 5 e d 458l s o waml « slsa
A4 Sl drl HIZ 518 UL ¢
(i) = Z" u, a*b=a->b grl vuld O.
(i) * Z" U, a * b = ab gl AR 9.
(i) * U, a * b= ab? gl AvARd 9.
(iv) = Z+ W, axb=|a—>b| Rl Avdld 9.
(v) * Z* W2, a * b= a gl AAuld 9.
2. A sulen il aaild uds Bay « w2 sl sA 3 d RsBa 9 3 Al A d BsBu
g, dl vl qusl 8 5 e waal gl Hadd wdd 529 5 AR d sl s
(i) Zw avulBd axb=a-5b
(i) Q U @vd¥d g+ b=ab + 1

ab
2

iv) Z" ur uilid g * b = 290
v) ZT wR crvlRda * b =ab

(i) Q U vUd g * b =
(
(

. a
(vi) R — {1} U2 evd@d a = b = 711
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10.

Sl=1

LS oL {1,2,3,4,5) U [8534L A, a A b =min {a, b} (Al YAdH {a, b}) gl AR
0. Bl A e (asfBu shes avil.

QL5 oL {1, 2, 3, 4, 53 uR [BslBuL *, 1A »udal apusiz siwes (stes 1.2) gkl cvdillid
ERICEECRE

() (2#%3) =424 2% (3 * 4) -l ozl s

(i) * amsdl & 7

(i) (2 * 3) * (4 = 5) «il %A 43U

(A : <l 2utd siesl Gualdl sU.)

s2s 1.2
* 1 2 3 4 5
1 1 1 1 1 1
2 1 2 1 2 1
3 1 1 3 1 1
4 1 2 1 4 1
5 1 1 1 1 5

L {1, 2,3, 4,5} u @53 ' 3 a #' b =a A b -l LALLM glRL AR 8. (Bl
# 3 Guail ugl 4 | v BsBul « adl g B 7wl ool uaiddl sl

N U a*hb=aib-l adl gl vdld BslFal « 2uta .

i) 5*7, 20« 16 wadl (i) * AusHl © 7

(i) * ga-dl (Rasd wad 52 89 7 (iv) Nl * 12 ded 425 Al

(v) lBsl3aL * we N -l sul sesl eiddu~t o 7

AL {1,2,3,4,5) U a* b =a il b -l duLG. gl AU * A (35l © 7 dHil
ogaoir{l uLedl AsL.

WA N WR @ * b =a il b -l LAl gl AvlBd [BslBa « amsdl © 7 9 * ya-u

o (SN

Madd wad 52 8 7 N udl 0 (g3 e dea gest »kaa © 7

AU AvadiAL 2Rl Q ur [sBa * A salon el ervlfid 9 ¢

(i) a*xb=a-5b (i) a=*b=a*>+b?
(i) a*b=a+ ab (iv) a* b= (a-b)?
(v) axb=4 (M) a* b= ab?

NN

59 BsBUl Axsl 8 2 55 Bl gadl [Hadd wad 52 8 d 2l

Guz utd Usl 5§ [BsBail M2 dere aes ww 8§ 7
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1. A SA=NXN 214 AU Bl *, (@ b) * (¢, d) = (a + c, b+ d) gl cvdld O,
A 52 5 * AusHl 8 i gudl [Had-d was 52 9. % * e A Hi 1S visU 8es S,
dl d QL.

12. <2 2utai [Qadl At © % A4 d %Rl dHIRL %aol daiddl AsiL
(i) o N uzdl 51 ua [gs(uL * We, a * a = a, Va € N,
(i) o * N ux AxsHl (853U Sl dl a * (b * ¢) = (c * b) * a.
wgl 13 i [ A ol d Ad 2itd [Aseduial doy [Asew ude s

13. axb=a>+ b gl cvauld N uzdl [BsBar = Al [@a2 53,

(A) * -l [Raud A O i AdsHl ol 8 7

(B) * sl & uiq ga-il Raud 2l el ?

(C) * gadl [Raud AR © ug uxsHl el ?

(D) * sl el 24 gl [HaH sqadl Al ?

~— N T
*

*

wslel Geugell
BElS0L 41 @ %l R, il R, 22l A Ml 0124 Aol 14, dl ABd 52 5 R, MR, ULl 4k Aold 8.

B5a : Al R, 2 R, A Aeidl 8, ddl (@, a) € R, 21 (a4, ) € R, Va € A.
oed 8 35 (a,a) € Ry, MR, Va, ¥2d 3 R, N R, i ad1us 8. a4yl

(a,b) € R, "R, = (a, b) € R, 1 (a, b) € R, (34 )
= (b, a) € R, ¥ (b, a) € R,
= (b, a) € R, N R,,

ddl R, M R, Ald ©.

2§ % WML, (a4, b) € R, MR, 27 (b, ¢) € R, N R,
= (a,b) € R, (b, ¢c) € R, (a, b) € Ry, (b, ¢) € R,
= (a, c) € R, w4 (a, ¢) € R,
= (a,c) € Ry, N R,

oeAld 8 5 R, MR, uulRd 8. i, R, M R, A 2i6ld 9,

Belsaml 42 @ o A 3 ad yalsidl sHysd Addl o B, A A UR R 3 A xv = yu dl
A dl % (x, ¥) R (1, v) gl vdilR¥d 26t 9. ABid 531 5 R 2 q13d A6l 9,
Bid : e 8 3 (x, )R (x, ), V(x, ¥) € A, 5128 5 xp = yx. 21l 2ld 8 3 R s Aoy 0.
Guid (x, R v) = xv =yu = uy = vx 4 adl (u, v)R(x, y). >l gald ® 3 R
AR A6l 9.
2L % WHIGL, (v, Y) R (1, v) 24 (1, V)R (a, b) = xv = yu 21 ub = va

2:

a
= Xxv Uu—
u Y u

b _  a
:>xvv yu,

= xb = ya 24 ddl (x, y) R (¢, b).
ay A1) Aleidl © xv = yu = xvb = yub
= xvb = yva

= xb =ya
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1, R uulld deiy ©. 2ugl, R s Aoely 9.
ALY 2y v oH yals ®.
Belgml 43 WA 5 X = {1,2,3,4,5,6,7,8,9}. R ¥ X uasil Aoid & 2 d
R, = {(xp) :x—y 3 3 al [Acuzd 9.} g2l ArAd 9 4 X u oflol s qeis R, i
R, = {(x, ») : {x,y} € {1,4, 7} 2a4dl {x, y} < {2, 5, 8} »nudl {x, y} C {3, 6, 9}} gl
Ayld 9. Abid 2 5 R, = R,
Bia : w3 A Ay O 3 o {1, 4, 7}, {2, 5, 8 M {3, 6, 91l 515 ULl 6 8esl QAL
dslad 3+l 9eLs 9.
adl (v, y) € R, = x —y ¥ 3 -l ds .
= {x, ¥} C {1, 4,7} »udl {x, y} C {2, 5, 8} @adl {x, y} C {3, 6,9}
= (x,y) € R,.
ddl, R, C R,.
2§l % UM (x, y) € R,
= {x,p) {1, 4, 7} 2Edl {x, y} {2, 5, 8} 2Adl {x, y} C {3, 6, 9}

~

= x—y 2 3 A [@euw 9.
= (x,y) € R. »l eald ® 5 R, C R,.
adl, R, = R,.
Bels0L 44  RL 5 £ X — Y @82 . X 4R d6i4 R 21 R = {(a, b) : f(a) = f(b)} gl »Uud
9. R ol A Aol 9 5 Al d A5l

-~

B34 : Va € X, f(a) =f(a) Sludl, uds a € X H2 (a, a) € R. 21l 8914 8 § R acus 9.

2§l % WHIBL (q, b)) € R = f(a) = f(b) = f(b) = f(a) = (b, a) € R. a4l R ARd 9.
Buld, (g, b) € R 21 (b, ¢) € R=> f(a) =f(b) 2 f(b) = f(¢c) = f(a) =f(c) = (a, ¢) € R,
Al 2 LA O 3 R uulRd 9. dall, R ey el 0,

Y ~\

Gelgael 45 @ ol R U <A »udd [BsfBainial s (BsBa gadl HaHd 2quz 8 2 56
sl uxsdl © d -ssl s -

(@) axb=1,Va b € R (b)a*b=@,\v’a,beR

Bid : (@) vl Wl e ® 5 axb=b*a=1, Va b € R. a4,
@*b)yxc=1lxc=12laxb*rc)=ax*1=1,Va b c € R. ddl, R > -l
Maarl A3 8 2 AsHl 9.

(b) axb= a’;b = b;a = b * a. sl = qxsl B,
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) a+b:
Gu.ztct,(a*b)*cz[ > ]*c

ud, a * (b * ¢) Za*[ ) J

2a +b +c
4

S +11+ 2 (s 30)

al, * gl [HaH wqardl Al
AR s (1 *2)x3=2 241+ @2x3)=1
adl, 3 # %

AH, (1 *2)*3F1 % (2 *3)

BElSBL 46 A A = {1, 2, 3} dl drll Ul % MM wis-215 [AEULHAL dval AL

Bia @ {1, 2, 3} dl ddl Ul % As-25 QAU 2 3a0 Addl 1, 2, 3 UL sHAA B, WL,
{1, 2, 3} @l dedl uel o 2s-215 (A8l g AvaL 2 o8 AL 1, 2, 3 Al g sHAAL-AL Al
GRAGIR % 9 A d 3! =6 ©,

BelsamL 47 W 5 A = {1, 2, 3}, Al s 5 (1, 2) 24 (2, 3) - AHAdL [AUAS 24

UURA dld, uid ABd A €l dal Asidi-l Aval AL 9,

B5a : (1, 2) 24 (2, 3) A AHIAdL @A A UIURA, Ud AMd A Sl ddl Alell sl
Aol R, = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)} . &a, %l U8 sHYsd %S (2, 1) 1 Rpu
GHIAA R, Hadla, dl Aol R, 2aadiads i u3ulid 49l uig AR 0 . i o e, »uléd
Aol qoadl e, 2wuel R, i (3, 2) GulA deid R, Hadl aslal, dy e9dl UUBl 6L $¥Ysd A8
(2, 1), (3, 2) 2uaL s sHYsd A8 (3, 1) s R, HL GHIL el asdi, s 5 2um s,
UIURAdL 2adl Avidl M2 Rl oiusldl suysd A8 GHRAAL §3% Ul A U sl Aol
AMA Ul 29, d WOl A Bedad 53 9. 0, wUAA Aol ga AqvuL 3 8,

Beld2ml 48 : ABId s 522 {1, 2, 3} Hi (1, 2) 2 (2, 1) < AHlAdl 134 Aol vl 6 €9,

B5a : (1, 2) 24 (2, 1) A Adadl Al <AL 1 Aol R,

{(1, 1), (2,2), 3, 3), (1, 2), (2, D} 9. e, 2uuell wd “= 4 %8 (2, 3), (3, 2), (1, 3) 2+

5

(3, 1) 9n 9. % 20Ul 515 s %8, Wedl 5 (2, 3) 4 R, Hi G, dl Al we (3, 2) el GHrdl
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% Ul i ¢d URUfRddl e v (1, 3) 24 (3, 1) GHaul 537 ud 8. »uM, R, sl el
AR Aol 3an AdBLs Aol o O, 2 eAld 8 5 (1, 2) 24 (2, 1) A AxaAdL A AoikiHA]l ga
AL 6 69,

Beleml 49 : ABid 52U 5 {1, 2} U Pl de Hes | Sl dal Pl €80 2 «ll dd 2 Sl id]l

(asfBal vl =L @i 6.

Bsa @ {1, 2} w2 [esBul = 2 {1, 2} x {1, 2} 4l {1, 2} - R@8u ®. ved 5 @Ay
{1, 1), (1,2), (2, 1), (2, 2)} = {1,2} &. »Ufad (Sfod) [asBar = we 1 2 dee 8es dlawl,
#(1, 1) =1, %(1,2) = 2, #(2, 1) = 2 2 s34y %8 (2, 2) Hie % ued(l ousl 26l 9. 2 L i
2 gl #(2, 2) oA 1 % HAsl, 2, O [BsfBuisl Aval wil 2ws ¥ 0.

Gergel 50 ¢ dea (@84 Iy N = N, Iy(x) = x, Vx € N gl crvffid . albid 521 5 I

Al gldl odi I + Ly : N = N, (Iy + L)E) = L) + L&) = x + x = 2x et -4l

Gia s e 8 3 I e 8. uig Iy + Ly e el deded N ui 425 3 2idl 4ol 8 3 %l

wedl N i sl usl aes x o ildcd A 1A % He (I + L)E) = 2x = 3.

Belsel 51 @ wRlL 5 [Q8u £ [O, %] — R, f(x) = sinx ¥ g: |-0, %] — R, g(x) = cos x gl ud

~ ~ N

9. ABIA 5A 5 f 2l g 525 B, UIQ [+ g AHs-uis -l

B34 : [0, %]'-LL s L o (Bt B2sl X, 2 X5, we sin X, # sinx, 24 cos X| # COS X,

~\ N

ol f o g Ws-3s B8 % UL (F + 2)(0) = sin0 + cosO = 1 24
(f + g)(%} = sin % + cos % = 1. adl, f+ g 2s-3s5 Al

\

yslel ey 1

[y

FiR R, f(x)=10x + 7 gl 2uvalid 9. »id, [A8% g : R — R ML 5 %@l gof = fog = Ig.
2. MRS W L yel Avadiedl ol 8. £: W —> W, 1 204 MR f(n) = n — 1 glRl arvailid 8

§d 7 YU HR f(n) = 1+ 1 AvAd 52 ABIA 52U 5 F 1 A AU 8. fell 2 2L
3. A f:R >R, f(x) =x% - 3x + 2 glal AR &1, dl £ (F(x)) ikl

4. wbd A S REAL R —> {x e R: -1 <x <1}, f(x) = s-2ls i Al [ARY 69,

X
I+IxI?

5. Aid s 5 [@8% £ R = R, f(x) = x> 25218 0.

N A

6. GLRAAN N > Z o g:Z > Z -l Getda Ul § w2l gof vs-2ls Sl Uid g vs-s
gl (MA : f(x) = x AR gx) = x| <UL @R s21.)

7. 6l QAU £ N > N 2d g : N — N Al Gelgel »uul § o4l gof i $ld Ui £

-~

Q. (Mad  f) =x+ 1 oA gx) =] x -1 x> 1

- i A QAR 5U.)
1 x=1
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8.

10.
11.

12.

14.

16.

17.

X ¥l 20d 2135 2R 9. X AL dHIH Guateli-l a8l P(X) il [ 521 P(X) Hl 64 R i
YHIEL AqQd ©

P(X) -l Guowll A 2t B Hi2, A C B dl i dl % ARB.

R, P(X) U w13 2ol © 7 dIl wdlotd AxdA 5.

2 Rsd ol X Al wda P(X) 8. sBa o+ 0 P(X) x P(X) > P(X) ¥
A*B=ANB, VA, B € P(X) g2l 2uvdilld 9. qlBd 52 5 X 21 21 (Bl M2 de 825
9 i [g5fBul * A AWa P(X) Hi 340 X o eRdudu~ 6.

AL {1, 2, 3., n} 4l {1, 2, 3,..., n} QAL Bud And (@8I Aval 2L,

S={a b ¢} v T={1,2, 3} dl. % Rl €, dl 1A 2tual @84 F: S —> T He
F-1 sl

(i) F = {(a 3), (b, 2), (c, )} (i) F = {(@ 2), (b, 1), (c, 1)}

axb=|a-b| ¥l aob=a, Va, b € R, g2 2rvulid BsBFasl + : R x R > R
1 0: R X R—> Rl [@a2 s Al s 5 * asHl © Ul -l Ramd siquadl
Al 0 gl [Radd A 9 ulg AuusHl Al aydl, edidl 5 Va, b, ¢ € R,
a* (boc)=(axhb)o(axc) [A 2§ AA €14, dl 2wusl [BsBFa =4 BsBa o w
[onela slal.] 9 BsBauL o a [5Bur * u2 [ouy-ly 4 ? dwial waeisdl dcuddl sz,

. X u ot 2Rsd e 9, = PX) X P(X) > P(X), A * B=(A-B)U (B - A),

VA, B € P(X) gl cvdllid [asfBan . albid s 5 Rsd ol ¢ 2 g5 » W dea aes
8 2 P(X) il dWld 425 A d du~l © dal Al = A,

A1 (A-Z) U (@ -A)=A 251 (A-A) U (A-A) =AxA= ().
awL {0, 1, 2, 3, 4, 53 uz [gslsa = la wwsl aaltd ¢
axb=1|a+b, a+tb<b6
{a+b—6, at+thb=26
AL 5 5 21 (Ul S A A d2RU 82s 9 e AL ORIAL UAS YA H25 MR UU

-~

9. 2l 6 — g A wes gl A 9.

CA={-1,0,1,2),B={4, 20,2} »d @8 £ g: A—> B, fx) =x>—x,x € A

N

wd g(x) =2 x—%| —1,x € A gL AR 9. £ oA g AHIA [[EUL 9 7 dHiRL wdlersl

qeddl Ausil (MA : we A 5 [ANL F: A —> B awd g A > B MR f(a) = g(a),

Va € A €, dl f 24 g dMi-t [Q8dL sean ©.)

well 16 dal 17 4 [ 0z od d 2d suia [@sediziedl dou [@say wis s

ARl A = {1, 2, 3} dl. 825 (1, 2) i (1, 3) AAdl 1 A adAs 2 ARd €, Ul
UURA A Sld dal A6l qval 2

(A) 1 (B) 2 (C) 3 (D) 4
AR A = {1, 2, 3} @l (1, 2) L Al AL Aol AqvL ... €.
(A) 1 (B) 2 (C) 3 (D) 4
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Sl=1

18. f: R => R, A& (a8 (Signum Function) al.

{ 1, x=0

-1, x<0

f(x)=-10, x=0

»d g R — R, Hsdd uulls RAU g) = [x], 24l [x] = x 22al x4l - yais 45
Heru Yaus glal cvald 9, dl fog A gof ¥ (0, 1]l sl s o (AMA) 8 2

(A) &l (B) u
(C) Aleon (D) «adilrd [aBad 2Alac el
19. AR {a, b} u2 [gsBaisl Ava
(A) 10 (B) 16 (C) 20 (D) 8
ARAA

2L UsAHL, ULl (A8 UsRAL A6l vl qBA Aold, (AU AUy, rddu~ (A8l

A (5Bl veun sal v use-ll ey [[Auadeg A 2uld © ¢

L

o ¢ o o

&

X Hi, R=¢0 (X x X) 3 vidl 2A9a1 [5d 6l R €.

X Hi, AdBls deit R 4 R = X x X glal 2yl »ud 8.

X M, @dlAs A6l R, (¢, a) € R, Va € X gl 2UvaHl 2id 6.

A (a, b) € R dl (b, @) € R -, AHAA 52 ddl Aol R AMd 2ol .

A (@, b) € R U (b, ¢) € R €1, dl (a, ¢) € R - A Sl Adoid R 3 X wi
uulRd €.

X "l % Aold R, dcids, dAlid 2 udulRd Aol ¢ld ded AR Hold R 8 9.

X Hi, SIS AU Aol R "2, ¢ € X A Aold A adl [a], X -l 2Adl Guawel 8
el dHIM AL b ¥l g UL A6 ¥RAd 69,

A f(x) =f(x,) = x, =%, VX, X, € X &1, dl [Q8% f: X > Y 2s-215 9,
o UL UAS y € Y HIZ, x € X MO 5 9l f(x) =y ad dl £: X > Y A adlwd
a8y s¢ ©.

A £ o5-Bis A A ol S, dl 1 X = Y 3 2525 Ald [@QHY 9 dd sdal.
(84 A —> B 21l g : B > C < Ay %1 [@84 gof : A — C, (gof) (x) = g(f (%)),
Vx € A gl 24l 2d 9,

Al g Y > X4 »lkde €l 5 %l gof = Iy 1 fog = I, il dl [a8y
X > Y cidAu~ €.

ol [A8Y £ X = Y ddAuU~l &1, dl 2 dl % £ w5215 i A 9,

AU Al 2L X He @8 f0 X > X As-us (deddiz @d) ¢id, dl A
dl % f dld 8 (AR H5-i5). 2 S8 ULl Al ARl @lalls oy 9. i
AR M A8 M2 A el



Aoy A [Q8y

Al A el [gsBul + 3 Ax Aell A< [QAu 8,

GsBul # : XXX > X He Aaxe=a=exa Vae XdHasee X x*ue
dee yes .

¢ AbeX R HAd 5 Bl ax b=e=b*a %, e ¥ [g5lFU * W dea
ges 69, dl [a5fBal * 0 X x X = X H2 8425 g € X Rdu~l ©. 425 b -l a -ll
A 58 B A dd @1 Al sala B,
Aaxb=bx*a Va b € X dd, dl [B5Fal 4 X u uxsil 58 9.

A (@a*b)xc=ax(b+*c),Va b ce X, d BsBal 4 X u gal Rauq
wrdl (2sfFaL s¢ 8.

Historical Note

The concept of function has evolved over a long period of time starting from R. Descartes
(C.E. 1596 - C.E. 1650), who used the word ‘function’ in his manuscript “Geometrie” in
C.E. 1637 to mean some positive integral power x” of a variable x while studying geometrical
curves like hyperbola, parabola and ellipse. James Gregory (C.E. 1636 - C.E. 1675) in his work
“Vera Circuli et Hyperbolae Quadratura” (C.E. 1667) considered function as a quantity
obtained from other quantities by successive use of algebraic operations or by any other operations.
Later G W. Leibnitz (C.E. 1646 - C.E. 1716) in his manuscript “Methodus tangentium inversa,
seu de functionibus” written in C.E. 1673 used the word ‘function’ to mean a quantity varying
from point to point on a curve such as the coordinates of a point on the curve, the slope of
the curve, the tangent and the normal to the curve at a point. However, in his manuscript
“Historia” (C.E. 1714), Leibnitz used the word ‘function’ to mean quantities that depend
on a variable. He was the first to use the phrase ‘function of x’. John Bernoulli
(C.E. 1667 - C.E. 1748) used the notation ¢x for the first time in C.E. 1718 to indicate a function
of x. But the general adoption of symbols like f; F, ¢, V... to represent functions was made
by Leonhard Euler (C.E. 1707 - C.E. 1783) in C.E. 1734 in the first part of his manuscript
“Analysis Infinitorium”. Later on, Joeph Louis Lagrange (C.E. 1736 - C.E. 1813) published
his manuscripts “Theorie des functions analytiques” in C.E. 1793, where he discussed about
analytic function and used the notion f(x), F(x), d(x) etc. for different function of x.
Subsequently, Lejeunne Dirichlet (C.E. 1805 - C.E. 1859) gave the definition of function
which was being used till the set theoretic definition of function presently used, was given after
set theory was developed by Georg Cantor (C.E. 1845 - C.E. 1918). The set theoretic definition
of function known to us presently is simply an abstraction of the definition given by Dirichlet

in a rigorous manner.
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Busiau@dla ulalagan

< Mathematics, in general, is fundamentally the science of
self-evident things. — FELIX KLEIN <

2.1 weailas

wsel 140 »uudl vl ol 3 % £ As-ois A end BRA S, AL [ e,
i wlfRds qa A dd £ ad sala 9. @i, As-is 5 ooid Ul
SIS uRl A ¢l 2al vel [@Q8d Gl 9 A 2l 2uudl duedl wlaladuxl
2l « 530 wglad. WRel 1140 208l vewiy 53 ol 3 Busialidla (@8l
dAMel W2al i (AUl vis-2is ugl Azl A Ald w9l Al dul 2uyl
dudl ulafafad 2l Al 20 usenl 2uusl BslBda QA
wedl il [k ur ddql ulal@fdl asy od d JAd o @igu yslel
AV gl dudl puddl dudl adeyst 2ddise s3el dgurid el = s
seals wialis ol wel ual s3g. ARYABHATTA

Biiafidly uRREAy, saduzdl ol Mol ood ), s 300 (CGEAT0-CESS0)
ddl Heedl aouetl Asléd rvAlRd wa 9.0 BsiaMdly wllbadl qseudidl Qe i
gl ALIHL uRL GUUdL ALY 6.
2.2 vl AseuHl

el 1130 2048l «{13 wHdl cviiBd BisBidla @R sean sl -

sine [A8d Q»t%lcld\ sin : R = [-1, 1].
cosine [A8d %{%l(LcL\ cos : R —> [-1, 1].

tangent (@84  Ald fan :R—{x :x=Qu+ DNE, n e Z} > R.

cotangent (384 Q»t%ﬂd\ cot :R—-{x:x=nn,n € 7} > R.

secant (484 §uld, sec :R—-{x:x=2n+1HE, neZ} >R-(-1,1).

cosecant (484 Q»t%ﬂd\ cosec :R—{x:x=nm,ne Z} > R-(-1,1).
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UL UsWL 1 1L 20w allvil 2l 5 ol [ABU £ X — Y M2 f(x) = p s A Al
G, dl s A HeL 25 [@QBY g 0 Y = X, g(y) = x vAlld 53 wsid vl x € X A
y=f(x),y €Y. 2§l gl uel = fel [k v g Al [@dik = £+l uea. [@8d g 3 fo
wlalBy seai 24 dd 1 a3 sala, qaol, g uaL 2s-3is A And 9 A g ulaf@bu f
8. 2w, gl =@ hyl=r

adll, (Fof) () = (@) =) = x

i (fof () =0 =fx) = .

sin (84 B9 crdlds dvaiiidl owl i [Brediz -1, 1] 9. %l $8d Y U4l Hulel

Ygl Hulled wga [—3 %] advl, dl d dsds wA [, 174 Ald o, WIAUR dl
sine 894 wallkd uea ] (%%] (%37] QAU W s-As  wd

[1, 1] Ml cdid o, z»uaﬁ, §UBL VL UAS ddAA M2 sine [@QHUAl vl rvaRd

53 Asl.

3

il U8l sine QAL WARAUA sin ! (aresine [A84 ) d3d a3 saidlal, M, sin! [Q8U-L

weol [-1, 1] A [RBRdR [ 3;:,—%], [—i EJ, i% 3”J QR UG S usl vidld €IS b,

MoUAS AU AU AR sin] QAU B e WA B, -l |- —%ﬂ [zciaoll

-~

et yvd Buaqa] vy s€lg. ousl-ll vidid @R dds ddi sin Il B il wa 9.

uRl ¢d ugledl R sin ! AL Bedut 539, AR dsdl wew [-1, 1] A (AR |- —1,1] a9l

2048 sin !z [-1, 1] = [ = g] SERCIER

ylafadudl cnvar wel s€l sy 5, sin(sinlx) = x, wal -1 < x <1 24
sinYsinx) = x wul =& <x < E_ oflog aceldl, %W y = sin lx dl siny = x.
Ay
(1) 2uugl user 1 uxell el ¢l 5 o0 @8y = £(x) 4 waldfy ass € dl
x = @), wm, sin! [@QB3aAL 2dv Yo [@QBAAL AU x-E A y-vial
sed-oted 530 13l wsi. Al %A (a, b) 2 sin [@BAAL 20du u+ Big lu, dl (b, a)
asl 3w sim ! [Q8AAL 2udv uRd [Blg ol M, ¥ = sin Ty [@RAAL 20udM y = sinx
[QAuAL 2uAVHL -8 2 p-2a-dl ved-oied s3I Hadl wsA y = sinx A
y = sin~lx AL 2ndv vusla 2.131), (i), (ifi) 3l ealdd 9. y = sinlx udu-L 420 @19l
S ddl e (Bud saladl el 9.
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(2) d ealdl as 3 5 @A ulalBadl sudv weu QAU 20duHL y = x wlu
wody 22l wldleier (mirror image) @30 HOU ©. YHIA el YR SRAUML lddl
y = sinx Ay = simlx Al 2udr wRell d A asid 9. (Gugla 2.1(ii))

y =sinx
2usld 2.1 (i)
Y
ST |
3%
|3 +*
2 3
T
T
—m2r-
2R : 2 N /‘$~x
7 m_A0E o 2
-.'_lz
2
-7
3m|.
2
§_51
2
v

y = sinx R y = sinlx

2usld 2.1 (i) 2usld 2.1 (iii)

sin [@8u-l ¥4 cosine Q8L UL AlRA@S AvAL 218 24 [ [-1, 1] 8. A cosine
(821 wBad HullRd oiidl [0, ] A W2 dls A dl d 2is-uis i i oA, 218l [
[-1, 1] ®. WuR dl Hullkd wed [-m, 0], [0, ], [T, 27] ARHL cosine [RAYA is-ls i
[-1, 1] |l i ot 2uel, 2Uusl cosine [@8d-d ulalaBa 2a3idL 516 Ul 2idd Uz epvadd
53 wsla. cosine B URAAA cos!(arc cosine [A84) w3d a¥ caldlal M cos™! QAU
ugdl [—1, 1] 24 (@A [, 0], [0, ], [7T, 27] Ad3HiAl 515 U8l 2idAA €. 2l UAS idAds
2§r3u cos™! (Bl 25 el qadl. [0, T 3w HAdl cos! [@8uHl aud yvy Byaaal

vyl 5619k UL cos™! : [, 1] > [0, 7] 13 avilal,
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% A y = sinlx Al 2uAuil 24l 530 A % Ad y = coslx -l 2uAN X

N
o\ . b .o N N N R
usl eldl st 2usld 2.231) 2 2.2(i)HL y = cosx 2 y = cosIx Ul 2udm 5_%!_
galdd 8. Y mf-
3n
_5n l = ~ 3N 2
2 ! -1 2 n 1 N2 -

=

17
= n
2 11 2 Tl
Y X"(—'—‘l X
y = cosx X

=%
2usld 2.2 (i)

4\

lel, 208l A WHEBL cosec Ix A sec Iy AL [QAR 53 3n

cosecx = 'rlzx slandl, cosec [ABA-L waLoweL ‘22“‘“

(x :x ER2AA x #n, n € Z} 2 [AdR0L /1 5;

{(v:yeR y>12ad y < -1} 2ald R— (-1, 1) 2. Y’

MM, y = cosecx, -1 <y <1 ¢ ddl y Rl s drdlds vl y=cos'x
922 529 A A 7oAl yails ARdl uR il Al A, A cosec [@8UAL wugla 2.2 (i)
uga [—%,—] {0} Hi muilzd 53020 dl d [z R — (=1, 1) M2 215215 244 Al i, WIuR
dl cosec (A8, [ 3;,—%] {—T}, |V z

—] {0}, P 3“] — {m} A3} HUIRA HdRaH]

W55 A Al o, A ddl QIR ARdl@s Avazldl A R — (=1, 1) M. UM, cosec™!

[ABufl Y29 R— (-1, 1) 244 I.?Rcuz[ 3= ] {—m}, [—— —] {0}, [” 3’“}—{n}q5& Q5L
S5 waL vidud d@f asi sl | —7, 5| — {0} [ »iq3u “adl cosec! RAAL wvs
Yy (Fuaqua] vl 519 UM, UL WAL WAL AEMHL cosec !t R — (=1, 1) = ( —% 3] - {0}
w4 quil sl i
SR 2.3(1) A 2.3l y = cosec ¥ »IA -4
y = cosec lx Al AU Gdldd ©. ceeeeaaan L. -
X }i ; . 4 3n
: ! : .
: P &

1

y = cosec " x
Yy = cosecx

2usld 2.3 (i) 2usld 2.3 (i)
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aoll, secx = ﬁ daiell y = sec x il 2wl R — {x :x = 2n + DT, n € Z} 24
[aacizoll R — (=1, 1) 8. »usdl 218 sec (secant) @84 -1 <y < 1 Raasdl y «l uds Bud wirel

520 2 A Tel »on dasl e euvdlid el % sec [ARUAL wga [0, T - {%} 4l HuilRd

A9, dl d As-AS wA R — (<1, DU Al oA, wRuR dl sec @A [-7, 0] — {—%}

ﬂl 3?: Ry C . . ~N ~N N .
[0. @] = 13- [m 27] — (5. <l Hulled widAAHL 25215 24 R — (=1, 1)l
itd o, AH, sec”! (@84l wew R — (=1, 1) 24 (@R [-m, 0] - {—%}

[0, ] — {%} [w, 2] — {37”} AL H AR 53 Astd. UAS vidAdA U sec ! [A8UH]
[t suvnL 3ol 2048l [0, ] — {%} [AcRA 2434 Hadl sec! [@8a-l v yvy Buaqal
Wy s€lel. UM,

sec! i R— (-1, 1) > [0, T] - {%}

25l 2.4(1) e 2.431)HL y = sec x @y = sec lx Al AV oidldd €9,

X’ L X
=, |o -
2:-1% 2.\ 28 00000 2_ _1 ____________
' -
: D) \2 [
' —T
: ) 4
[] . (] Y'
o y =seclx
y =secx
2usld 2.4 (i) 2usla 2.4 (i)

i 28 fan ! A cor ! AL (R s30g,
a8l sellal Gl 5 fan Q8 (fangent [Q8A)AL w201l

c

ld_fan (80 AL 21394

x:xeRu®lx#2n+ DL, ne Z »i [RAR R 8. >Hald, 5
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ARl W2 ArAd gl % ud fan RAAAAL UBA U Hulel Yl dA

-

525 A RHL @Al ot 8. wvR dl, fan (A8 [—37”,—%], [—% %],
\ l \ i

Y

S uel HUIRA ddladl As-vis A R UL Al o, U, fan A ¥l e R ot [QdiR

f 4 4 [ it
[—37"",—§), (—%%}, [%37“) AR USAL SIS uRl vidud € val @R 4y rid s3l

N N\ o\

b

Y,
As. i vidAd 243U far ! [@QAAAL Bt uvipll A, (—

SYE]

x
2

(R 434 Hadl

tan~! [QAA-l wvud vy Byaaal wvy sl asid. »UM,
-1 _m oz
fan—' : R — ( ) ,I

y=tan x 2y = fan 'y AL 2@ usla 2.5(1) 2 2.5(0)H1 salda 8,

y= tan~! x
y =tanx

2usld 2.5 (i) 2usld 2.5 (ii)

28l el a5 cor @8 (cotangent [A84)l W2al {x : x € R 21 x # nw, n € Z}

-

dal [z R 9. »ald cotangent (@84 T <L yauls idl 2 senvdilud 8. o
cotangent [A8u- ¥llBd w2y (0, ) adyl, dl d 2525 24 RHL At o O, wuR
cotangent B84 HUlRd lda (—m, 0), (0, 1), (m, 27) AL 1535 24 R Ui @ oA,
2§1M, cor I %l W2l R 24 @iz (=7, 0), (0, 1), (7, 27) A3 USlHL 515 ULl vidAd €14 2idl
Q82 dls cwrvafad s3 asi. (0, T) (B 2443w Hadl cor! [@Q8U-]L i vy Braqal
Wil €L ASA., UM,

cot': R = (0, m)
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Sl

y =cot x U y = cotr lx L 2uAu sl 2.6(i) A 2.6(ii)4l saldd B,

Pe
N
B T S I T T

y= cot 1 x
y = cotx

2usld 2.6 (i) 2usld 2.6 (ii)

2 wuda sies Busiamdly wlalAda (e Budawil i) dudl ued s @ik al

galdd & :

.1 . =
Sin : [-1, 1] —> [ > 2]
cos™! I Y — [0, ]
cosec! . R-(11 — [—%,%] — {0}
sec™! . R-(-1,1) —» [o0,7]- {%}
—1 . =
tan : R —> ( > 2)
cot™! : R — (0, m)

1

. iR
Sin x

sinlx 2 (sinx)! doltl oAUy Al udl S, ¢slsd, (sinx) ! =

2l ded ousll Bustafdle [@R8dL we wel a6,

pur wal Bsefidly ulaladasdl sl vl Gedut dl o s3d €l AR el d
(Q8ul 3o Badawell el o a4,

BswmBidly wlaldfad yer you Budaol et [@BRARHE ¢, dl dd 2uusl

d BisBdla wlfafbadl gy Bua sdlsl.
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gd, UL s2dls Gelgwldl (G s3g.
_ 1 N
Bel@ 1 : sin! (ﬁ)vﬂ yoy [Sxd Hadl.

L

37

N . 1 . A bY N . I s
Bie R S, sin ! [ﬁ) =y. 2l siny = 5. 2uusl sl gl 5, sin! [Q8U-{l 3oy rdal
ks

vl [Erd1z [—%%] ® 2 sinf = 75
1 . N
sin™! (f)'ﬂ wo Bud 0.
,1\
Bewsam 2 : cor! (fl-ﬂ woy [Exd Hadl,
A
B4 : WA 5, cor! (_—1] = 219, coty = — = —cot E] = cot[’ﬂ_ﬂ]
) \/gx Y- ) y NE) 3] . 3)
o
cot[ 3 )

2uRl ARllA 1A 5, cor ! [l o Badawoll vl (@ (0, T) © 2t cot%" =

&

-1 (_1} ; 21 &
2ul, cof \ﬁ)-{l oy [F3d = 0.

ALY 2.1

-~

<l wlalada we d-dl qea Gud el

1. sin_l(%l) 2. cos” [g) 3. cosec’\(2)
4. tan’! (—\/5) 5. cos! (_71 6. tan! (-1
7. sec’| (%) 8. cor! (\3) 9. cos! [_T;)

10. cosec™! (—\/5)

(Al tldealsapid yer wadl :

11. tan (1) + cos™! (—%) + sin] [_%)

1 {1 1 l}
12. cos (2} + 2sin [2
wall 13 dal 14 | (@ 0 o d 2d sula [@sedisiel dou [@say wis s
13. % sinlx =y Sy, dl

A) 0<y<m B) -Z <y<

ST

(C) 0<y<m (D) —%<y<%

0
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14. tan ' 3 — sec1(-2) 4 H& .......... £9,

(A) m B) -2 © % (D) 2%
2.3 BisafAdla wlafaddi-u syl

2 [eual uud Bsabidle ulafaBaie Seas sl oMl ubid s3g. 21€l, s
e Al s3T5 2 el BsmBmdle wllid dan wod Hea Buadawll e wR
AARd gl AR A 9. sedis uRoudl Bisfidly wlalafdidr weadlh dwm 3l we
A <l uRl Sl doid, x -l ¥ Hedl W2 Bsefdla ullkby cvalid ¢l ddr we o
d U ol 2R UBAAL x Al 2ial Hedldl [gd 2al ¢l s, 5180 3 d e yadsHl wale
IR 6.

qe 5 5 oA y = sinIx dl, x = siny wA ol x = siny dl y = sin~1x. UM,

sin (sin"Ix) = x, x € [-1, 1] ¥ sinI(sinx) = x, x € ]—1 |-

’

-~

ed, el BsiaEdla

G A

2
>l % dld ousldl wia Busiemdla w@lkBa we uel ud
wlfaBdi 3eals opmul Albid st

1. (i) sin1+ coseclx,x>1 294 x < -1

x

(ii) cos‘li = seclx, x>1 294 x< -1
1L _ -1

(iii) tan L - corx, x>0

wa uReuy ubid 5241, 8L coseclx =y Mald, cosecy = x dS.
i =siny (x #0)
P I
el, sin < =

YL sinfli = cosec lx.

L% WML, olLsll oL Allid 53 AL

2. (i) sinlV(~) = —sinlx, x € [-1, 1]
(ii) tan () = —tan'x, x € R
(iii) cosec™! (=x) = —cosec™! x, x| =1

QR $ sim () =y Q&%L(Ld\ —Xx = siny
. ¢ .

28l, x = —sin y 2ld x = sin (-)

219, sin ' x = -y = —sin”! (=)

w9l sin~! (—x) = —sin x

L% WML, olLslAl oL AllBid 53 AL
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3. (i) cos'(~) = mw-cos'x, x € [-1, 1]
(ii) sec!'(=x) = m—sec'x, |x|=1
(iii) cor! (—x) = w—-cotlx, x € R

QA 5 cos I(—x) =y %t%lick —X = cosy

21l x = —cos y = cos (T — y)

MH, cos Tx =T —y =T — cos™! (—x)
cos™! (=x) = T — cosx

L% WML, olLslHl oL AL 531 AL

4. (1) sin~'x + cos™! x , X € [-1, 1]

Il
ME

(ii) fan'x + cotrlx

Il
SE|

(iii) cosec'x + seclx = %, x| =1

QR % sinlx =y, 208l, x = siny = cos %— y)

1 1

cos " x = X

N

—yZ%—sin_

209, cosVx + sinlx =

Y]

L% WML, olLslL oL AL 53 AL

x+y
xy’ xy <1

Il
~
<
S

5. (i) tan'x + tan'y

X -

1
Y 1+ Xxy

I
)
S

(ii) ftan'x — tan™ , xy > -1

WA 5 tan'x = 0 24 tanly = ¢
2191, x = rand e y= tand)

tan +tano xX+y
— tan®-tan¢p ~ 1—xy

gd, tan(® + ¢) = "

X+Yy
1—

22l, 2R 0 + ¢ = tan! SERE

X+Yy
1—Xxy
Guarl URBUMHL, %l Ul p A —p dadul dl, ollg uRBuM MO 2y AL oled x A9, dl

14, tan~x + tan_ly = tan™!

ol wRaEL Wsld Hlly uReuwn .
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. . 2x

6. (i) 2tan'x = sin™! >

1+

.o _1 _1 l_ x

(ii) 2tan'x = cos =
1+x
2x

(iii) 2tan'x = tan™! 7
1-x

WA 5 fanx =y, 208l x = tany

5 — sin

= sin~(sin 2y)

= Dtanx

dal cos’]

=C

| 2tany
1+ tanzy

2 2
1—x 1—tan
osfl —y

1+ x 1 + tan*y
= cos N(cos 2y)

= 2tan 'x
(i) 2L o 2Ad, Wlbd 30 wasy

BUURL ¢ Sedis BeleWUl A,

Belg2mL 3 ¢ b 52U 35,

(i) sin ! (2xy1- x? ) = 2sin Ix,

(i) sin! (2x4/1 - 2 ) = 2cos x,

B4 : (1) WA 3, sin'x = 0. 208l x = sind

x| <1

x=0

-1<x<1
1
V2
1
N

wd, sin! 2xy/1-x%) =sin! (2sinO 1 - sin’@)

= sin! (25in0 cos0)
=sin! (sin 20)

=20

= 2sin ! x

IA
=
IA

IA
— §|_

=
IA

Sl

(ii) x = cosO dl. Buz WAl Ad U0 qudi, 2R sin ! (2x 41— x> ) = 2cos! x 14,

Belsul 4 ¢ wlid s 5, fan! % + tan_lﬁ = tan
Bsa : o 5(i) urdl,
— -1 L 12
L. = fan > + tan 11
1,2
_+_
- gyl 2700 115
= lan 1.2 tan 20
2711
_ -1 3
= flan 4

%.6ll.

13

4
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CcCOoS X
tan | ———— |, = <x < =
Bel8R0L 5 : fan! M <y < Eof g 3u 2l
1—sinx 2 29

il 2 x 2 x
N } [ cosx B 3 cos™ 5 — sin 5
Bsa ¢ 2l ran —J = tan T > — -
1—sinx | cos™ 5 + sin 5 - 28in5 - cosx
xyf X
[cos—+ sin 7] lcos - sm7
= tan™! 2
cos—— sin i]
4 2 ol
|-cosx L osinx
_ 1 p) P
= tan | %
| cos5 - sins

1+tan=
= tan™! ‘7—2
= tan~ [

" cos x 2
oiloy d : tan’! —-): tan”! —————~
1—sinx ) Ll—cosb‘ij
|- . fm—2x)
sm[ - |
P | ‘ .
= tan T 2x!
L1 cos |— ]
|_ -2x T—2x|
2sm[ y) cos 7) '
= tan’! - - .
Lo fm—2x)
2sin '
I &)
T-2X
= ftan 1 |Vcot )]
i 4 !
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,x > 1 el a3uHl saldl.

GelsmwL 6 : cor!
x -1

G54 : A&, x = secO, dl \/xz_l = \/seczﬁ—l = tanB

218, cor! = cot \(cot B) = B = seclx. Hidla Ag WU .

x -1

3
~ - 2X 3x —Xx
Gewsael 7 ¢ wbid 52 3, anlx + ot T 5 = tan! (_2 ] x| <
X L1=3x7 )

o

Bia : WA 3, x = rand. 204, O = ranlx.

! 3x — x3
tan—
1-3x°
- |’ 3tané — tan38\
L 1-3tan’® J

ed, %0l

= tan

= tan™! (tan 30)
30

3tan\x

tan~' x + 2tan'x

2x

= tanVx + tan™! o = sl (51 7)

BELS28L 8 : cos (sec!x + cosecx), |x| = 1+l (Bud allMl.

Bia : i, cos (seclx + cosecIx) = cos (%} =0

ALY 2.2

A $3U

1. 3sin'x =sin! 3x — 4x3), x € ’_—% ]

1
> 2
2. 3cos'x =cos! (43 — 3x), x € [%, 1]

3. tan! 2 4 tan™! L = tan™! %

11 24
-1 L1 11X _ 131
4. 2tan > + tan o tan 17

Al (@8 ALel [@IUML Qull ¢

/ 2
+ i
5. tan! # x#0

>
X
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1
6. tan]\/T [x|>1
l—cosx
7. cosx O0<x<m
] cosx—sznx
8. cos X + sin x 0<x<m
9. tan! ——, x| <a
a 3

a —x
10. tan™! M a>0'_—a<x<i
. a3 —3ax2 ’ ’ \B \/§
[(Bud Al :
1141
11. tan™! 2cos(2sm 'J
. /

12. cot (tan'a + cot'a)

2

_ 11—

13. tan%'rsinl 2x2 + cos l—y‘l x| <1,y>0 2 xy < 1.
i I+ X 1+y

14. o sin [sirfl% + COS*IX) =1, dl x «l Bxd AL

x—1 x+1

L oz
—, Ttan ST

N

—1
15. %\ tan .

, ol x ~il [Bud sl

u-s54ls 164l 18 «l ulMulsa-l BEud el :

16. sin! SinzTI) 17. tan™! tan%r)
(.13 ~13)
18. tan[hsm = + cot 2}

wall 19 el 21 4l [ e o d dAd 20ta [Qsedinia] Aoy [Gsay wie s e

1 oo I} —
19. cos [COS 6) = .

(a) IZ (B) 2 (€ % (D) £
20. sin g—sml(—a)) = e
(A) 3 (B) 3 (©) & (D) 1

21. tan '3 — cor’! (—\/5) = .

(A) T (B) —Z (C) 0 (D) 23

43



44 ofdid

uflel Gelgw

Bew@ 9 @ sin! (sin—)-i SENEIN
Bie : 2wl el ¢t 5, sin(sinx) = x.

b
wuell, sin! (sin%n) = 3 iy dell wdan wvll asia,

uig, sinlxdl you Buaawll ana ( —%%] ui 2 el

S (3my _ (o _2m) _ o.oom N 2m .0
sm(s)smﬂ 5)—Sm v 6[2,2]

5 5
29l sin! sin%"’) = sinl[sin%") = Z_SH

Belgawl 10 : Al 53 3 sin 12 — sin 1S = cos 132
5 17 85
Bie @ R 3 sin_I% — x WA sin 1S = y
I R PN
well, sinx = < ¥ siny = 15
é,?{, cos X = l—sinzx =
A cosv = .| 2 — [fj_64 _ 15
A, COSy 1_ sin”y 1 289 17

¢d, cos(x — )

cosx -cosy+ sinx - siny

_ 4 15 3 8 _ 84
S3 X TS X T %
184
X -y =cos g3
13 .18 _ 184
18l, sin s —sinly5 = cosT ¢z
Geld2ml 11 : Add $A 5 sin ! % + cos*'% + tarf'% = TI.
2y s 3 L el 12 = 14 _ ~163 _
Bsd : R 5 sin 3~ X cos 5 =y, lan e =z
Lo 12 _ 4 _ 63
219, sinx = 5 Cosy =%, lanz = 12

e =12 53 -3
cosx = 73, siny 5,tcmx 3 v fan y 4
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tan x +tan 'y
l—tan x-tan 'y

¢d, fan(x +y) =

12,3

T S %
_12 .3 16
1 T

29l ran(x +y) = ~tanz
C
Ald fan(x + y) = tan (—z) A™dL
tan(x +y) = tan (T — z)
X+ty=-—=z Y4 x +y =T —z
X, y ¥ z 4 dlaEl, x + y £ 2
il x +y +z =T Al

112
13

14
5

—163

+ tan 16

Sin + cos™

GelseL 12 : fan! r”’COSX—bsme.

 Ag Fu Al ol Sranx > -1

‘ -
| bcosx+asinx

[ acosx bsinx
Tacosx bsinx] b cos x

\ - - -
\bcosx+asinx tan

Yo o o] po]
Bsa = 2l tan bcosx +asinx

b cos x J
[ a
=1
b an x ]

=tan | T | = tan L tan~\(tan x)
1+ n tanx b

Geleanl 13 : G3dl : tan ' 2x + tan 1 3x = %

Bsa : 2, ran ! 2x + tan ! 3x

[ 2x+3x )
lan 1-2x%3x)

4

Il
I

N

6x2+5x — 1 =0 2ald (6x— D) +1)=0

well, x = ¢ Adl x = 1.
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x = -1 ysdl, Slolld v Rl viag sl d udlsed s su Al el

% Aud uHlsWAL Bid €.

)C:l
6

ulel @y 2

(1Al ulafaBudi qeu bl :

137  In
1. cos‘l[COST 2. tan! [tan?)
& PJ
AL A
13—, 124
3. 2sin s~ lan S
-1 8 13— 117
4. sin 17 + sin 5 tan 36
-1 4 112 _ 133
5. cos 5 + cos 13— CoS o5
-1 12 13— 1 36
6. cos 13 + sin 5 T ST s
163 _ 13 -13
7. tan 6 SN 13 + cos 5
-1 1 -1 L -1 1 -1l _ 7
8. tan 5+tan 7+tan 3+tan 3 7
AL 2
1—x
9. tan! x = % cos™! {m], x € [0, 1]
1+ sinx ++/1—sinx ( n
10. cor! \/ - \/ - = %, x € [O,Z
_\/1+smx —\/l—smx
w/1+x—«/1—x N
11. tan™! =I_ % coslx, ——L <x <1 [AA : x = cos20 dl.]
Jl+x+41—x 4 J2
o 9 o1l _9 122
12. g 4 S 3 7 sin 3
Al udlse Bdl :
13. 2tan ! (cos x) = tan™! (2cosec x)
g il=x 1.
14. tan™ T = Ftan x (x>0)

well 15 ol 17 i [ A3 o d Ad 2ide [sensial don [Asew ue s e

15. sin (fan'x), |x| <1 = ...

- 1 | _x
(A) T (B) = ©) == D) T2
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16. sin (1 — x) — 2sin"'x = %, dl

1 1
(A) 0, 5 (B) 1, 3
|'( B X — y
X 1 _
17. tan yJ — tan Xty
T T
(A) > (B) 3

~

X = i

ARAA

&=
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o Busafidla uff@iudr uza 24 Rar (e Budawol wen) A4 stesii salda 9

EED} ueel (2R
(qea [Buaawil wvw)
y = sin”lx [-1, 1] [—%,%.‘
y = cos\x [-1, 1] [0, 7]
y = cosec \x R-(-1,1) [—%,%-‘ — {0}
y = seclx R- (L 1) 0. 7] - {%]
_ —1 _rn
y = lan 'x R ( ok 2’
y = cot lx R (0, )

o sinlxq o@dl (sinx)! dAd Al A, R (sinx)!

BGstadla wal@ar we a9,

N

o Buistafidly wlaldfad Hew you el €, dl
sdaly,

oYY -l Hedl MR,

1
sin x

A VL ¥ dld GUslAL

ad d Bsweldly wlalabadl yuy Baq

¢ y=sin_1x = x =siny ¢ x=siny :>y=sin_1x

*  sin(sinlx) =x ¢ sin! (sinx) =x

+  sin’! i = cosec ! x ¢ cosl(x)=7 — coslx
¢ cos' L =seclx ¢ corl(x)=m — cor'lx

x
¢ tan! i
X

= cor 1 x ¢ secl(x)=7 — seclx
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ST ERS)

* sin'(x)=—sinx ¢ tan' (—x) = —tan ' x
* tanlx + corlx = % ¢+  cosec! (—x) = —cosec ! x
* sinlx+costx= % ¢ coseclx + seclx = %
X+ 2x
* tanlx + tan_ly = tan”! X * 2an ' x = tan™! )
1—=xy 1—x
x_
¢ tanlx —tan 'y = tan™! Y
1+ Xxy
2
. 2x 1 1=-x
¢ 2tan ' x = sin’! > = CoS 1 5
1+x 14+ x

Historical Note

The study of trigonometry was first started in India. The ancient Indian Mathematicians,
Aryabhatta (C.E. 476), Brahmagupta (C.E. 598), Bhaskara I (C.E. 600) and
Bhaskara II (C.E. 1114) got important results of trigonometry. All this knowledge went from
India to Arabia and then from there to Europe. The Greeks had also started the study of
trigonometry but their approach was so clumsy that when the Indian approach became known,
it was immediately adopted throughout the world.

In India, the predecessor of the modern trigonometric functions, known as the sine of an
angle, and the introduction of the sine function represents one of the main contribution of
the siddhantas (Sanskrit astronomical works) to mathematics.

Bhaskara I (about C.E. 600) gave formulae to find the values of sine functions for angles
more than 90°. A sixteenth century Malayalam work Yuktibhasa contains a proof for the
expansion of sin (A + B). Exact expression for sines or cosines of 18°, 36°, 54°, 72°, etc.,
were given by Bhaskara II.

The symbols sinlx, cos™x, etc., for arc sinx, arccosx, etc., were suggested by the
astronomer Sir John FW. Hersehel (C.E. 1813) The name of Thales (about B.C.E. 600) is
invariably associated with height and distance problems. He is credited with the
determination of the height of a great pyramid in Egypt by measuring shadows of the
pyramid and an auxiliary staff (or gnomon) of known height, and comparing the ratios :

B tan (sun’s altitude)

S s

Thales is also said to have calculated the distance of a ship at sea through the proportionality
of sides of similar triangles. Problems on height and distance using the similarity property are

also found in ancient Indian works.
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ed, 2 HUSdlA sires @unl 1A wael ausdl asw

SECE
4L 15
IR 10
(R 13
A d- 15
10
13
T
YUH @
(First
Column)
Yl
4L
ECE 15
U 6
il HiledlA
l' 15
6
/]\
YYH ™
(First
Column)

Ui
6

\9)

5
67 <« wuH &R (First row)
2 | « [gdla €12 (Second row)
5 <« ddld 812 (Third row)

T
[acdld e
(Second
Column)
s3> RiHe
10 13
2 5 YHIGL A[Meusd ST AsA.
10 13Tl < vy ¢l (First row)
2 5 <« [gdlu 81k (Second row)
) )
[adld 2det  qgdla s
(Second (Third
Column) Column) WHIL 4Bl 2% 53 AsA.

waH, OlsaRllHL, YUY LAl AGHL B ieqsH AL SUBHL 2 R WA Hleoysil dva sald
9 2 oflo Gl AU B s AL, SUBAL 2 RiHA WAl Ukl 2Ava eald 8.

2 % Ad, ol olarilii, UaH SRl AU B sH AL, SUBAL 2 MR WAL di2oys«l
Aval sald 9. ollew il qesl B wAsH AL, SUBL A R Wl Ul v sald 8,
Guz wHBlHl s2cll olisanll wadl e AEs (Matrix) $& ©. 2v0Rs Ad, 2uud RIS
Al 2L YHIRL 2Aly

| 1

Avdll Al [Q4Ul-] suul duAled Rl Alds (Matrix) s 8. dvalil

29ql [A9ul4 Sil&s1 qcAl 29ql €25l 58 9.

Al 2uel 5ed 2w

25
A= 0 5[,B=|35
36 NE)

GuHl GelwHi, Alis-L
Al 425l Al WUAL 52 O

2+1

youaal suldlel. ARl Seals Gelsall 1A 2wl © -

B F1+x X 3

cosx Ssinx+2 tanx

Avlae vl 2uddl gest AlRsdl el A [RiRider vl
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