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Constitution of India

Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(a)
(b)

(c)
(d)

(e)

(H
€9)

(h)
V)
)

*(k)

to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

to cherish and follow the noble ideals which inspired our national struggle
for freedom;

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon to
do so;

to promote harmony and the spirit of common brotherhood amongst all
the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes,
rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and
reform;

to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of endeavour
and achievement;

who is a parent or guardian, to provide opportunities for education to
his child or, as the case may be, ward between the age of six and
fourteen years.

Note:

The Article S1A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from
1 April 2010).
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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 Advisor for this book,
Professor P.K. Jain 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. 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:

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

= QOrganisation of chapter into sections comprising one or more concepts/sub
concepts.

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



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

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

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

* Adequate and variety of examples/exercises have been given in each section.

= 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.

= 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.

= 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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Relations and Functions

*®* 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 eft

(OISR G FF (TR (T G] (IATS STq q3% S5,
%4(domain), SATFA(co-domain) ¥J% 2T (range)
@R AN RS gt S qrwa s RS Siorss
@R g T CEd AT +ifFfoe 2= | sifdte S = o
et 20afe o 9t 7 1 A W0 @ Fge wRest
Tl NPICAR T T=9F (ATF (TS TR | 4G A 2l
I @6 RmpteTeaa qivs qeifa frwi i o6 @< B 26
63 32 I @ @ifag MRt ¢ oz A
(ATF B (S FCIF0 AT Suizgel 26 il

(i) {(a,b) e AxB:a%baqeE}, Lejeune Dirichlet

(i) {(a,b) € AxB:aZ b & @A}, (1805-1859)

(iii) {(a, b) € AxB: a 4TI b €I [WER G @M},

(iv) {(a, b) € A x B: 7€ 2@ ¢ 43 &Y (I 797, FOIT AT b @7 &A1Y @6
THET (BT I},

(v) {(a, b) € A x B: g 938 GFBT I I @A b I F(E}, T @, @ (AF
NATSTOI ST A (ATF B GG G0 TTHF A X B €3 @- (0 $2016 R
el F0o A |

M (a, b) € R, T, 1 36T @ R ITHCHT FCATT g, b @ AL FIHIG 3R S
a R bICA @R NG O, (a, b) € R, 20 SN0 G5 ORIF AREH (72 @ a8 b 9T
AR @I S AL A @HoPa Bt {541 | ot qaivst (=iflts 7oy @ Seorws
O O 4AT 7= |




2 sifere

& S ST T 40T T G ST, A ARG, [FoAdre s
2 ol Al TICE ST 991

1.2 7eced dFiqaren (Types of Relations)
2 SrCvR, S RS @t R e S a0 512 | SR @if @, A TIeE @3 (o
T A x A 9T G35 AT | S0, S[TR6 9% A x A T 2T o | Tnizer=g,
@ A={1,2, 3,4} G 90 FFU R, @A R = {(a, b): a—b =10} TG
TN (ST (a, b) W a — b =10 * P za | ©iF @ft @ = &6 |
SAACA R = {(a, b) : | a - b | >0} 2= ANL A x A (G, 79

A XA & 5T (a, b) @CYEN W | a — b | > 0 B =71 @2 736 A8 Trizae
SIS WHEIRS LSl 2T ARRT IS |
TS 1 A IO G0 79U R (F Y79 @1 23, I A TG (ICA! 217 A GO0 Sid
CRRITAI 2IT7 AR 3T IE 1 2, TR = hp < A x A,
el 2 A PTG T R & T 79 3e0 77, A A G167 2AfSfb ot A A
TTCHF 2lfSfb # 79w JT 27, ik R=A x A,

X Y G A T TOAHE FUNG TS ORI (trivial) TF% ToT 27|

Twizael 1 40 A TN AR [MeTCad 7ee Rt (b | (7ale (@ A (06 R 75,
@A R = {(a,b) 1 a, b 97 @ } TV AT AT GIR R’ = {(a, b) : a'8 b 9T VR CHOF
e 3 WO ) 2o AR 77 |

T @Ry Rwer® e Rulers, Tk @ e @it [l Ruemita
G @I AW @I 20 AT I =edd, R = ¢, T (AT &7 IR R ¥[o) 7194 | @fbe
9% (@, @-CI 2o [vpia T ey 3 fSHIEs 6 3 20 | T (A0 2heq
AR’ = A x A T ARS 77 |

T @I @fATe SR TR iRl @3k aifefes omfs @ 13 TRET TR
Topliol F0e (eaf® | T (@ g 14F {1, 2, 3, 4} GG R @36 39, @A R =
{(a, b) : b=a + 1} & a R b T 23 F34, I @32 (FI=09 I
b=a+ 12RO G SAFRIE 2 ALICOF IR T |




ATY 8 ICAFS 3

T (a, b) € R 2, O O @14 a , b 97 AN AFYS 9% GO S=1 g R b e
e 37|

{5 432 YFeelel T T ifArs 9F NLSF (significant) TR SR, OICF Agere!
ATY (equivalence relation) I97 T | ANETS! AFY LA Se) WWK’W SO
THY N, AT R RGN AFCH B T |
@l 3 A (0 A& U R (S

(i) T (reflexive) I 2A M, (a, a) € R, ATSF a € A €I & |
(ii) &SI (symmetric) I 27 AW (a,a) e R AT A (a,,a)eR,
AT a,a, e AGT G |
(ii) AN (transitive) &1 2 M (a,, a,) € R 4R (a,, a,) € R @RIT @,
(a,a)e R, AT a,a,, a, € AGTGT |
W@ 4 A (6T B9 T G HTX R (F T9e0©! 9% (equivalence relation)
<@l RS, AW R Fo7, &S @R I =T |
Trizacl 2 N0 IR, (@I 00 Ggertied @b T ¥3g R @36 79« T 97 S Gq07
WEe @R = {(T,, T,) : T, , T, 99 AL O } | (7€ (@ R GG Aol 7 |

aaiglE RN, @y dfefs fags e fAres witd #1991 wigiey,
(T, T,) € R=T,, T,&9 AR F™ = T, , T, 45 AL 7O = (T,, T,) € R | 7[R
R (G 2f$amst | $419g, (T, T,), (T,, T,) € R = T, , T, 93 7R 7™ @R T, , T,
G AT AW = T, , T, &7 A FOW = (T, T,) € R | 03, R 436 FATgere]
T |

TrEact 3 S0 I, (IC] ITNSCH A7 (PTCA (6 L @38 L 951 8#i7 R 37l @307l
@e, R={(L,L):L,,LdqTAqe} | (718 (I R Al &g 7o et siegel
T

TG R o0 9, @AERY @I @2 O e o7 o9 209

L
s, wiefie, (L, L) ¢ R. R &fom =@ (L, L) e R ’
= L, L, s Ssfg o7q L,
= L,,L, 49%qey L
= L,L)eR ‘
(Lp L) < foa 1.1

R G 7 | ZFOACE, AM L, L, 99 T 777 20 G L,
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4 sifere
L, < Tofq o7% 28, O L, FUe L, G ToA &7 20O 2N 1 | WA L, , L, 4 FAeie
giodfie (L, L) eR,(L,L,) e RFE(L,L) R |
Twlzad 4 @8 @, R T {1, 2, 3} GG R = {(1, 1), (2, 2),
(3, 3), (1, 2), (2, 3)} @11 FKERTS 20 @b T g 2foar 6571 Agwel 73 |

TYE R 9, @629 (1, 1), (2, 2) @3R (3, 3) 794 R -« SR F(7 | R 2foos 3,
F (1,2) e RTFG (2, 1) ¢ R 107, R @6 9%, ¢ (1, 2) € RG3R (2,3) e R
g (1,3) ¢ R.

Trigad 5 (rdle (@ SIS TRAT (16 Z 97 TAF R TG GF ANgerre! 7w, @
R={(a, b):2 M a-bReey T} |

Y R P, (@29 T a € Z 93 G 2 T (a — o) Rorsy 20 1 o=iel, T (0, b) €
R, 9@ 2 & o — b Rolen 2| w193, b —a @ 2 M@ Koy 271973k, (b, a) € R,
Il @RI @ R 2T | G0, IW (0, ) € R @R (b, c) € R T/, 9@ a—bGR b
cToe 2 M Reiey 28 194 a — ¢ = (a— b) + (b — ¢) JN T (@H?2) | AR, (a —c)
, 2 Ttz [ierey | @b @RITT @ R &9 | Sr09, Z GT0 R 79 G0 Flgenel 79 |

THIRI 59 o1 SCII (, 76T FoA SG FLTE XTI AR AT 2, ARG, (0,
+2), (0, £ 4) 2977 R @ SR @R 0, 9F A IS (@I S TR (72, Fe% (0,
+ 1), (0, = 3) o7 R -9 (3 | S, F56T SIYA UG FRAYTE GF @ AL TS
G G-I AN AFHTS (A I TG TR (72 | S0 Z G TATAG, AT A SIS
TRAF P56 E @32 76T S O14G RAF @6 O Fferfis *$ejta o vea

(i) E 9F 7561 oMofleTl 277000 HIYT AR O T e 2M9f(eNl 27700 AT |
(i) E 97 A 9%, O 9T @A 2/ Al FFLT 17 =R o) RS weita 7oy 27|
(i) E@R O 9qFeR Z=E U O.

TAGIG E (F %) 77710 Fagerel (4 71 27 < 1 [0] W 31b® =1 | egsel, O
zel | Fkafere sengeTrel ife @3t o [1] e 31w 230 1 o 56, [0] = [1], [0] = [27] €=
[1]=[2r+1],7 € Z | AT, T S A (0 ©F (@A G5 X @7 TofF @0 (7=
(arbitrary) Qe FFY R G &) 79J 2T | GFI0 (IR (16 X 9, AWS b (TR AT
R, X T #T{7 %j24% TAGH A AWACT X 7 [oie (partition) WAl Keiel <=1l &7,
@R Q9! famfare =Sore o w3




ATY 8 ICAFS 5

(i) = i GTE A YT AT IS |
(i) A, G5 PITA 7% A G (RICET! I AL AFLS 2 Al i # j G &) |
(i) VA =XaRA NA=0,i#].

A, THATHITERES ATgeTel (=ifel <@ 23|

g sffFFfen T R @& @ Sl Redieene qualits #A1f | Suiggermg=!, el
Z 059 TR e FoG Asl 7j2s Reiem A |, A, @R A, SATIGNR 0 AL Z,
QAT

A = {x € Z:x %3 97 I qfes} = {.., - 6,-3,0,3,6, ...}

A ={xeZ:x— 18139950 ffhes} ={...,-5,-2,1,4,7, ..}

A ={xeZ:x- 2% 3 GG ffTes) = {..,-4,-1,2,5,8, ...}

R @310 79 Z T A< 909 @ R = {(a, b) : 3 W& a — b [eley) | Twizgel 5

9 2T YT AR ST & TS 2N R G5 TNgeTe] 79 | OIRISl, A &1 Z &9
P QG AR (15, @Y HTTT AL T LT, A, 2o Z 99 GPide] oY
FRANECAN (376, (@Y 1 G AN AFTE R A, T Z 9 CPIRFe IS IR
(M5, (TAYTAT 2 T AL AFUYT | SR, A, = [0], A, = [1] @R A, = [2]
AFOATTE, A = [3r], A, =[3r + 1] GRA, = [3r+ 2], r € Z.

Twizad 6 41 TF, A= {1,2,3,4,5,6, 7 GG R I« 407 M®© @
R={(a,b): a8 b TSTA2 27 YA S I} | (7418 (T R (6 Hegeol 79 | TG,
@8 @ {1, 3, 5, 7} SADIGT e] 2Mo(Fl 2717 ATUTS GR {2, 4, 6} GBI
TFAAMTE 2T TFHFE | Y {1, 3, 5, 7} TAGIT @ %% {2, 4, 6} CoATNGS
CPIT 2/ AR ATTS 7 |

T A GTU6 (P! 9 @ AME 20, 0 '8 ¢ TOTAB 2 SYA T2l o, 6T (4, @) € R |
SIRICY (a, b)) € R = a 8 b COTIZ GIANY W12, 2T WA I I0
= (b, a) € R IS{07, (a, b) € R @R (b, ¢) € R = 371 %% a, b, ¢, G S o
A YN = (4, ¢) € R 1993, R G35 ATgere! 79« | ORI, {1, 3, 5, 7} GG
TS 2T AT TS, P G2 SATIT FFA7MTA YA | L2 {2, 4, 6}
G A ANATEN AT TS, I I A8 I | |- {1, 3, 5, 7} ©orI0d
@I 27 {2, 4, 6} SHATIGT (T AWK AN IS =1, Fe {1, 3, 5, 7} @ *wafienl
YA, SPRMCE {2, 4, 6} 9T AW IA |



6 sifere

SRR 1.1
1. fasferfie semEm afsl o, afem g3 szt et few st
(i) R A=1{1,23,.. 13,14} GG K=©
@AMIR = {(x,y):3x—y =0}
(i) R 7l e ME 6 N @3 B2l @307l Fgel,
R={(x,y):y=x+549Rx <4}
(i) A={1,2,3,4,5 6 @6 R <F0 794 @I,
R = {(x,y) : y, x ez Rrorem)
(iv) T SG AT @6 Z 9T ST R G0 A¥¥ GF07 W&R© 3,
R = {(x, y) : x — y G0 4G 7R}
(v) @I R AN @I 1208 PR NG @ A OF ©9F R GF1o
T
(@) R={(x,y) : x 9R y G2 R I I}
(b) R = {(x, ) : x R y G2 GEAPT PRI FCI}
(©) R={(x,y):x,y 97 6@ 55 7 @ @ =71}
(d) R={(x,y): x =Ty 9T 7}
(e) R={(x,y) : x T y &3 fofel}
2. (i€ ([ AWI A GG R GF 9T R 93 7194, @A
R = {(a, b) : a < b*} T, 2if oo™ q FEF 2 77|
3. R {1,2,3,4,5,6) G5, Ao At swigwel 5t 6l 1, @2
R={(a,b):b=a+1} |
4. (A8 @R GTB R AT o7 3% A9l (g Ao 7, R 0ot k@wle (3,
R={(a,b):a<b} |
5. R (106 R¥4G @A R = {(a, b) : a < b’} T, 2wy 1 7cawel a1 ApiR
I |
6. @S @ {1,2,3} @ R GO 7%, @UE R = {(1, 2), (2, 1)} &l Fg
TS Al FGA |

7. (A8 @, 930 FCAER ADNEL TE 4FE G6 A @F Toig R GF6 75
ST ZETZ R = {(x, y) : x I y 4 53 TR I}, G{6 @7 7 |




8.

9.

11.

12.

13.

14.

15.

ATY 8 ICAFS 7

@Ae @, A= {1,2,3,4,5} CHI 2T R 770 @A
R = {(a, b) : |a — b| TA}, @b ANPeTS! 7Y | (A8 @, {1, 3, 5} @7 771
AT 21T T AR {2, 4} G AT #aCanl i 1 g | [dg {1, 3,
5} O3 @ICAl 2 {2, 4} G (I AW AL F7Y T 7T |

M8 @ A={x e Z:0<x<12} GTHF &9 awe afeft 719« R

(i) R={(a, b): |a— b| 2= 4 97 4 Jfoios}

(i) R={(a,b):a=b}

@35 FrgeTel 7R | 2AfS (FT@ 1 «F N FTLT 7 AT (16 el S |
10.

G GG AFCHR TSwigel wie, @

(i) Afeos g o el s1gwel 77|

(i) e g T h<Al Afsors 7|

(ii)) T R S fog FAcpel =¥ |

(iv) o @3 A g Ao 7|

(v) &l @ FFwe g T = |

@48 @, 93 ATSCE RWPTT G0 A @3 ©7F R GI(0 AN WS R
R = {(P, Q) : IR (X P {4 e 71 2, 97 7 (2 Q gzt ),
G5 TIPSl X | TATG, (AN (@, P # (0, 0) R AR 79T A1 Ry iena
@ Ry (@ R[S P Rl @i e o 0 |

orle (X, 713 fages MCRF (16 A @7 T R @5 79 Gg7l eers R = {(T,
T, : T, , T, 4 A g}, GG Frgevo! 77 | 4, fol el foge, T,
T AL 21 3, 4, 5, T, T AT 29 5, 12, 13 @<% T, T AL 247 6, 8,
101 T, T, 9 T, fag@eens Moy @i (qgesjien e T94ge ?
(A1E (T, e TQPEPTLRS (16 A G5 T R G 79 Gl 7icear® R = {(P,,P):
P, @ P, qF ALY I}, GF6 Fgevel FFY | 3, 4 G 5 0 AgRHES
TR fTes T @ AT TFHIT A GO 7T 2M9IeNT (16 F 2 2
YA XY 601 A I9TEIF GIOL @98 L @31 B9l R (0 M9 G307 RIS (3,
R={(L,L):L, ,L, 4 A TS} | (NS (@, R G ATgeTo! 75 |

Y =2x + 4 TR AL FTHLE AFAT (@I 6 el S |

g, {1,2, 3,4} GG R G 794 ane, @A R = {(1, 2), (2, 2), (1, 1), (4,4),
(1, 3), (3, 3), (3, 2)} | (< TG (U e |




8 sifere

(A) R P 3% A g Acgael 77 |
(B) R T @3} Mgwel g afeoms 77
(C) R &foas 93 el Fg ToTl 7 |
(D) R @3 ATYeTO! T |
16. N G057 877 R 410 379 WS ®CE, R = {(a, b):a=b—2,b> 6} |
Afde Teals @z e |
(A) 2,4eR (B) 3,8eR (C) (6,8eR (D) 8,7 eR

1.3 SCAFCSD AFECem (Types of Functions)

FIEFH R SCAFF (T SAMARRT SCATS, YIF SCAFS, I99/7] AP, oW
ST, MGTE (SAFTN) ST, Brofist Sieorss 290 @R v @fbras 4t
G TS (redl 2RIR |
o SICorwEa @ial, Ree, 9jd @3 Slal Fee (ol SiHEe ER | @R Slfdey @3]
o RS 1T SIACa Qiell I el | O Srormss ToifFe SR @2
CRIFCAR O (AT GGTE SNNS T FACS B12 | I2 S0 S [(oF ApIaren
TATE SR S F9 |

fasfeifre Pasweite aws £, £, f, @R f, AR [ e

o 1.2 =11 o7 S @, f, @ AT X, 4 [ifon omeeeiia aifefr fom 27, fog £,
G ACATE X, G 46 for o7 1 @R 2 @ AfelRT @, T 251 b | ORY, X, (O G5
FEMH A AR, (@ e G f A £, GF ACATE X, 4 (DAl #itne sy =17,
ST, X, G I AR f, 9 NCATE X, G (A G0 AW 2ol | Toitae
AL N (TRARS IAgeiafen et 17
@ 5 G0 SAFE [ X — Y G5-GF A Gi3S (TN ZAER00) 0o ARSI 27,
AW [ G ACATF X @7 fo smejrens afeiy for =7, wdfie 2feolt x, x, € X, g7 &
S(x) = f(x,) QR x, = x, | VAR, (T &1 Y IZ-4F (many-one) |

@ 1.2 99 (i) 9% (iv) @ [, 9% £, 251 9F-4F (one-one) SCAFS G o 1.2 @1
(if) @< (iii) @ £, < f, 2o TZ-4F ST |
F5El 6 G0 CHFS £ X o Y TAEbI9 (I ARCETHLS) I67 T(J, I Y @7 2fes
A% £ GF ATATH 97 X 97 @Il AR 2f e 2z 1 wiee, afefs y e Y ea oy, X -«3 93
A x G SIEG S0 @A, f(x) =y |

fo@ 1.2 (iil) @ f, 93 £, W< 2e1 Goifaload =2 o@ 1.2 (i) 9 f, Sieorwai
Toifoa 7, ARG X, GF e, /AW £, @ IACACT X, G (SICAl AW AT 7|




ATY 8 ICAFS 9

i a
1
. [ b
- c
. e
e
4 f
X, X, X 2

@ (i)

X, (iii) X, X (iv) X

4 1.2 () ATH (iv)

TG £ X - Y SoAfdlbael 2@ 7 @R (FFeig af f 9T e = Y 2|

e 7 G0 WS X o Y (F GF-9F @R SHAbad (W qRrewve) I6 =,
M [ 99 G THAFDae Teowz |

G 1.2 (iv) @, f, SCAT0 2o G- @R TARDE |
Tz 7 4T A T @6 Rwpiecas wis fdg 50 Seaw wee Mreiditre (T |

G £ A - N 0o G071 @IS @ f(x) = R x @7 @it 999 | (rale @ f 23
@93 &g Toifafoa |

e @fafbre @I 1R FERh @2 @ 999 A0S AT T | ToGd, fHH
G- | LG FSA T I ST 47 e #ifa @ R @it 799 1 1=
50 #® 77 | @b (AF @R TN @3 51, @7 @ Frwda @iet w91 99, T £ 99
ATATHF X GF @0 AW 2foRT 51 209 2T 91 | Srow, f ToAffbge 71|

Trlzad § @Ale @ £ N — N, @A f(x) = 2x, SCAFI0 GF-93F G TARDae 77|
TG f AL GF-GF, DI fx) =f(x) = 2x, = 2x, = x, = x, | ORGl, [



10 sifehe

Toifafbge 7, @TY 1 € NI & N U (&Il x 9F SIfFg (72 0O f(x) = 2x = 1 |

Trizac 9 2N FE @ £ R > R, @A f(x) = 2x, TCFFO GF0 GF-4F (G5F)
@R ToAfafdae |

IR f 28 @F-9F, @RY f(x) = f(x,) = 2x, = 2x, = x, = x, | ORIYI R ¢ &0g

(- GG A R y- &, R % 47 OGO @A f(%)=2 . (%)=y |
reeg, f o Teifdfoae |

Y

A
y=f(x)=2x

X'€ =
5 X
N\
Y!
g 1.3

Trizac 10 (e @ 2fefb x> 2 @@ £ N— N S0, @A £(1) =£(2) = 1 9%
fx) =x — 1 ToARbad g @F-9F 7|

TG f 99T T, @Y £(1) =f(2) = 11 7% [ Toifaioae, e awe @-@ e
yeNy#l, @ x @@ ANy + 1 RE@ Ao A7 a0 f(r+ 1)=y+1-1=y |
ORI 1 e N, 93 Ty, SISt AR f(1) =1 |

Trizac 11 (A8 @ f: R — R, S0 £(x) = x2 RO ket 2 @it @i 5t
Toifafoge @ieaie |

TIE @Y f(— 1) =1=£(1), f GFF = | S[RT, T2THG R 97 — 2 2|0, (Fq R 9T



ATY 8 ICAFS 11

@I x @7 AT 971 (@) SrowR, 1 Teifafoae 7|
Tnigac 12 (e @ £ N— N S (@RI,

B e
"~

>

f(x)={ijLm%XE@W?agf f)=x
x—Lafr xguzy
OF-9F 3R TolfHibael TexE 27 | X,,f D=1 fy= 1~x
< 15— >
I AT S(x,) = f(x,) |57 S A x, T x=-117x=l
R x, N Y, OW@ A AR x, + 1 =x, - 1,
wiefie x, —x, = 2 TS | SHCA, x, IW G v
fa Y'
X, ST ST TSR G52 IfFTS AT R | .
T, x, G x, TOHT WS ATLAAA | f-ala;_—laazz erT Tl
q 1.4

4TI x, 93 x, TOTIR WY | ©IFCA
fx)=fx)=>x +1=x,+1=x =x, S, ?Fﬁ\?xl IR x, JA I OIRETE flx))
=flx)=>x -l=x,-1=x =x,1 TR, fIF-GF IJCAFF |

ST, SATHG N @F SYA AT 2 + 1 26 (F@ N @ 27 + 2 @3 2foiy @3 $oArwg
N 9T (T 2 A2 27 267 (F@ N @ 27— | 97 2fofiq | 709 £ 25 Soifafoae |

Twizae 13 @Al8 @ @3 ToAfafad £ {1, 2, 3} > {1, 2, 3} T AW G SCAFS |

T GG f G 9T | ORE (R Yo i SIfeg iR (@ 1 @3 2 AW Gl
TATHCg @2 AT WR | OIRGl /9T AHTF 3 97 e @FIe™ig 9o 21 |
SO TG {1, 2, 3} G AN G @M 76 7 WitE, T (it 1 SoifRfoad =i,
«ft FENIRgR | STo9q, [T GiF |

Trizad 14 (A€ (@ G0 i3 SCAFS £ {1, 2,3} — {1, 2, 3} S8 SoAffbad 2ea |

TG (@RGSO, {1, 2, 3} 97 T 27 SRR £ G ACHATE ©oTHT {1, 2, 319F
35 fomeitma AT T8 203 | Srowd £ Teifafbadt 23|

ST SRRl 13 @R 14 @ STHARS FArepTz (@-(@IC @0 (752 (arbitrary) I (16
X, 99 T8 7oy =7, e AfSl TN G X 9 T @36 G WS £ X o> X
RFIFOE SoifHbad 27 @R @3 ToifHbad £ X - X SR*FONR (i3 2| &¢F
RsfRIce, Tuigge 8 43R 10 @ GG SN EIHH (e @i 7] 718 200 Al | 2FOITHF,
G35 AN @R G AN EET W @t @3 @D e |

Ganit-Part-1 X3
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sifere

SRt 1.2

1
@dle @, TS [ R, - R, 00, f(x) = = 7R &S 20T A6 4o

i3 G2 THifRfb@el 27, @RI R, 281 el SHa) AW FKAF (16 | A ST
R, €33 (@04, (Fq R, 97 9fFA0S N 27, SF 2 ARl 79y 23 (2
RIS SroFmte ZAraaiviel YR ARCEHOI AHE S :

() f:N—> N @ f(x) = x>

(i) f:Z — Z @UAE f(x) = x>

(ii)) /: R > R @A f(x) = x*

(iv) /N — N @A f(x) = x°

V) f:Z - Z @UE f(x) = x°
A I (@ JTE TG ICHFE £ 0 R - R, WA f(x) = [x], 9% 7
Toifafbad @It 77, @2 [x] M x @7 (2T A AN T @I JTEA LG
TRYICF AFH F41 27 |

@8 (@ 2T CHFF £: R > R, @A f(x) = | x|, 9035 531 SoAfaoae
AT T, | x | 26T x, T4 x LeISRF A *{7 2F GRRQ | x|[= — x, T x el 22 |
@4 & P SIeo s £ R — R, @G

L, ggqg x>0
f(x)=<0,74dx=0
—134x <0

i3 Al Coifaivaet @eog T
qA={1,2,3},B=1{4,5,6,7} @R I I8 A (ICF B-09 /= {(1, 4), (2, 5),
(3, 6)} GF SCHFSF | (MAE @ [ T GF-EF |

Twa afels owa e e, Soifibad sl AREie Gl [ige sl
(Sl TerFE FoITF IFS wie |

(i) f: R —> RW&R® 27, f(x) =3 — 4x

(i) /: R - RWRERO T, f(x) = 1 + x2

A A @R B U G5 | (7A€ @ f: A x B —» B x A, & 2 f(a, b) = (b, a),
G ABCEFBS ST |



AT 8 AT 13

n+l

—, ;g NERIET
9. 4GA f: N - N 3@ife f(n) = n2
7 R n A T,
AFA n € N @ &)y
S ARTEFoE [l @0 | (O SECHR AT I WS |

10, A =R- {3} R B =R - {1}, I I [: A > B IJHIFFDO f(x) =

x—=2
x=3

)w @i | f @ @R SoAffbael 7w [e corw Teraw v

EREEesIl
1. 4@ f: R - R, f{x) = x* 731 F@Ifre | 7% Teat oo w |
(A) faF-9F Tofafbad (B) f 33-9% ToIHfbad

(C) f @t g Toiffoad 7wl (D) f @< fpeal Bofafoael @iz aw |
12. €@ f: R > R, f(x) = 3x 711 @IS | 703 Teaft oo Fa |

(A) f -5 Toifafbad | (B) f33-4< Golfafoae |

Q) f=-95 f&g Tolfafoae w11 (D) f«F-a a1 Teifafoael @ieais «w |

1.4 SITPFFIFA ACACH @R RAFSFATANN SACHFF
(Composition of Functions and Invertible Function)

3 S[(ERH, SIS SRR ALAG G GF(6 AZCTH0S SCAHHS {79 (inverse)
THTE SHE F9 | A A ZEN 2006 AER AL (Board-<@F) I 47 2/ S
IO @1 A1 FERRNTE @16 | 210 SR afel sl i eve «3f6 @i wveaa
AN T 2 T AT 2T 77 Tea#itg A7 900 27 | (oot & A
Ty 91 @ @I THF 90 Y02 GO 2lfSio 2IfFATS @i S W A foT T I®
B | 4G B < N 281 76 (6T 99N (6 @38 C < N 26T 3356 AP0 T99 e
@75 | @fb (T 76 Ao AT AT A - B @R g : B > C @AW f(a) = a FrwIfra
AN TS @6 999 GR g (b) = b @I THER A T ARSI OF 797 | 42 afFaw afef
TR £ ST T G (I 90T AR T 2T @R 2fSb @it 799 g SCorwiaa
NG GF ARKCFOF THCET A IS 2| GO G2 Yo SCAFRT AT 6,
afof Freridl SRt @3l AiEfoT T3 At I8 =



14 sifehe

«ft (At Novg A e 7 ¢

@ § 4G £ A > B R g : B — C 2 0 S0 | OIR0el [ '8 g G LG oI
1 T gof =, A SIS 2T S2HF gof : A — C , @A

gof(x) =g(f (), v x € A

gof
5@ 1.5

Twizad 15 4G f: {2,3,4,5) > {3,4,5, 9 @R g: {3,4,5 9 - {7, 11, 15}
SR G0 RGO @ f(2) =3, f(3) =4, /@) = f(5)=5RgB)=g(#) =7
TR g(5)= g(9) =11 'S gof T AT |

T WAl AR gof(2) = g(f(2)) = g(3) =7, gof(3) = g(f(3) = g(4) =7,
gof(4)= g(f(4))=g(5) =11 4R gof(5) = g(5) = 11.

Tnizad 16 /1R > R g: R — R @A f(x) = cos x 9% g (x) = 3x2 T, O gof
GR fog T TN (A8 @ gof # fog.

S SR 28 gof (x) = g (F(x)) = g(cos x) =3 (cos x)> =3 cos®x |

S0 fog (x) = f(g(x)) = f(3x?) = cos (3x?) |57 I (T 3cos? x # cos 3x?, x=049F
Gej | B0« gof # fog.
7 3x+4

Trizad 17 (ate @ 3 f:R—{g}—m—{%} FElfre () =— ax

Tx+4
5x-3

7
g: R—{%} - R—{g} el 27 g(x) = , O3 fog =1, @R gof = I, TIAITA

3 7
A=R- {g},B=R— {g};IA (xX)=x, vxeA, I, (x)=x, Vx € BZTIWUFE A dR

B @3 Tog SoAimie FRIF S0 |



ATY 8 ICAFS 15

ST S oA

7 M +
3x+4 (5x=17) 21x+28+20x-28 4lx
5x=7) 5 Gx+4)) 5 15x+20-15x+21 41
5x=7)
NGO
A fog(n) = f Tx+4) | (5x-3) _ 20412420312 _4lx _
W, Jo8 5x=3) o((x+4))_;  35x+20-35x+21 4l
(5x-3)
OGS, gof (x) =x, vx € BUR fog(x) =x, vx € A, I @RI @ gof = [, 4R
fog=1,.
Twigac 18 (e @AM 1 A - B @k g : B —» C U39 27, O gof : A — C SCHHI0e
G 27 |

TR AT gof (x,) = gof (x,)
= g(f(x) = g(f(x,)
=/f(x) +f(x,), @RY g G{7<
=X, =x,, ARY f G
O3, gof A X |

Twizad 19 (e @ IM f: A - B @R g : B —» C TAffbad =3, 9@ gof : A - C
eFabe SHfdibadt 2|

AL Wﬂﬁwf’fﬁz e C 9T O+ g T ACATH z 4T 2ANRT (Pre-image) y &3
g TR, WA g (1) =z TF, @RY g Toiffbad | $9ag y € B @3 &, A (© @3
7 x GF AEG WR, @A f(x) = y T, AR [ 96 TARDG | w04, gof(x) =
g(f(x) = g(y) = z, T AN I @ gof TARMEG |

TriEac 20 N IR £ GR g SCHAHCR ARG gof AN RS IR S 23 | IR [
GRR g TO(AB TSI GIFF 2 52

TG TG S (1,2, 3,4 — {1,2,3,4, 5,6 RO AW fix) = x, v x 438
g:1{1,2,3,4,5 6} > {1,2,3,4,5, 6} 7<e&T® 7 qM g(x) =x, @AHx= 1,2, 3, 4

Ganit-Part-I X4
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Text Box
Ganit-Part-I XII/4


16 sifehe

@R g(5) = g(6) = 5 | O gof(x) = x yx, I (AP &NI® 27 gof (FF 2| g
~G0L g AT W |

Trizad 21 I gof THARMDIY 27 £ g TOR2 AT SHARbad 263 2

TGE N RS {1,2,3,4) = {1,2,3,4} @R g: {1,2,3,4} - {1, 2,3} @07

Ere @ f(1)=1,/(2)=2, f3)=/4)=3,g(1)=1,g(2)=249Rg(3)=g4) =3
@fb Il ([CS AT gof Toifafoaet g fSoifafoael 7w

SEA) ARSI @b R 11 I @ gof l3F 20 @RI £ G0FF 2 | OG0, gof
Toifafoaet 2ta1 @RIT g Soifafoadt = |

Q4,2 SETRTE *FCo 2% 2T (e ST [ 9R g TF TS SIS
MATS 513 | 2T oA Wi @fog afs AT SerwE /1 ag Mg G @isT
TR AN T 2T AR &G (@ T97 S g 9T NG G0 ACF OB 97K A
T[T 2| T&F Aq FEORER o7, 2[5 2ot AFios T AMATE AlQ TIA9EN
a3 eIt oI ferfsiam S @3k O AL FIRAAC (ot S0 | S107 Snifarmifaeatet
g a7 RsiSre afar Mo 2l AcEfos TeEs #f7ss F0 o 7217 wiRore @it 799
A I R GOl ANY THF ALIOF THEH TN 2AF© (e TR/ A 7
2| SRR f @7 [eiSte afsar s, @fSt @E T ares FEdh @eEEe
R TE I 2 | GO AN THEF AFTE Mrwi A I FReaifers 20 T | e o5
M@ [ GR g 9 AT gof 2N (T 2T S| f €3 OI94F g AT I,
TAIATF  gof TSR [Foihe 2T, AW g @3 Roifte afem e 3947 f @7
Ridte afsat e )

Twigad 22 41 f: {1, 2, 3} — {a, b, ¢} T AlFF AR TARHIY @UTH
f(D=a,f(2Q)=baRf(3)=c | TS @ I3 SCHH(HI TG SR g : {a, b, c} — {1,
2,3} @A @ gof =1, @R fog =1, AT X = {1,2,3} dRY = {q, b, c}.

T R A g2 {a, b, ¢} > {1,2, 3} T g(a) =1, g(b) =2 GR g(c) =3 |1 46
FRCGR ABI2 T4 I @ FIE gof = L, T01 X @F ST SoAMIA T S 3% I
fog =1, %Y &9 T AWML SICoHF |

SE) NG A 26T SHATAE SHRAC! STHIRS T[T (F- (T Tq0R 1 G oAfifbae!
fiX > Y ST (F0E M) 2 | ¥y OfE 717, @7 [eifitos gy emwidfie /1 X - Y
g7l G SO (T G0 SCATS g Y — X G2 S A G074 @ gof = I, 9%
fog =1, 2, O f T G G% Toifddad =

AT TG, THRF 22 G2 TG (AF AT IR (S T




ATY 8 ICAFS 17

g 9 @6 TAFS [ X o Y & [FA5eeT90y 9 704, I G Seerws
2:Y > X 9T g A G0 @ gof = I, R fog = 1,8 | g SCAFIOCS 91 &2 f @
oo @) £ fax vfos <1 27|

o, A AT 2, @ [ TR GF-9F (AiFF) G Toiffoaet =3
GR RAToF, [ 9F-aF G ToAfRbae 207, 1 T2 ReifreFeales 263 | €3 92 f
GF GF-GF G TARDE 4 2wl I | RATTSTAA 28T 2 Srarawion oot
RISl T, RO I, @R (Fe@ [ @3 [ A fefm st iz |

Trlzad 23 40 G0 WCwS £ N - Y G071 WSS @ f(x) = 4x + 3, @A
Y={yeN:y=4x+3 @Nxec N @&} | (e @ fReIFIesaeIcI9 27 | [iodre
oo e St |

L 4Ty T Y 9T @- @A 9F0 oW1 Y 9F Al (ATF, y = 4x + 3,

g NOT @0 x @7 & | @b 2t 0 x=(y4;3) | Q2 g(y):—(y;:s)?]m
g:Y >N &K@ I | G2, gof (x) = g (f(x) = g (4x + 3) = —(4x+43‘3>=x

(y—3)]:4(y—3)+3 =y—3+3=y |WANIE gof =,

GR fog () =f(g) =/ ( 1 1
=R fog = 1, @b @RI @ £ RedTesaelr@ien 23 938 g 2e1 f 97 R |

TAEAd 24 @AY = {2 :n e N} c N INHI@ f: N > Y @ f(n) = n* 27 | (7S
@ fReFresee | 93 [Reidre e st |

TG @ 7 € N @& Y @ (@-C0 G0 217 p l 7? SPIEE 27 1 946 @0 @

n=y | TR &% SCFFF g : Y — N, A I, T g (v) = [y 7 @IS | 94w

2
gof (n) = g(n?) = Ju2 = n @ fog () = F(Yy)=({y) =y, a1 zm w15
gof =1, & fog = 1, | oT04q, fRATSFIIN G f ' = g |
Twigad 25 4G [ N — R G0 S - f(x) = 4x2 + 12x + 15 2l e 27|

@Ae @f: NS, @A S, f9F AR (I oii@D) 20T, Roifresaetaion 21 f@3 [side
faefar scat |
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TG QG y T6T 4T AR (TR0 AT | O N GF (@Il x GF Gl p = 4x2 + 12x

(Yy-6)-3)
2

+ 15T T ASA ATy = (2x +3)2+ 6 | GRB AR x = , A9y =61
Jy-6)-3
BCeTl SISl g(y)=wﬁmg:8—>N7{‘<@ﬁE$ﬁl
Q@ gof(x) = g(f(x)) = g(4x’ + 12x + 15) = g((2x + 3)* + 6)
. ((«/(2x+3)2+6—6)—3)_(2x+3_3)_x
2 2
2
-6)-3 2 -6)-3
= ((\/ﬁ)—3+3))2+6=( y—6)2+6 =y—-6+6=y.
O3, gof = 1, G fog =1 1 96 @RI @, fRAFSHIRIN 9 (' =g |

Twizdc 26 4G /N - N, g: N - N @32 /1 : N — R G0 &I f(x) = 2x, g(1) =3y
+49R h(z)=sinz, VX, y GRz T N G 7| A8 @ ho(gof) = (hog) of |
ST SR AR
ho(gof) (x) = h(gof (x)) = h(g (f(x))) = h(g(2x))

= h(3(2x) + 4) = h(6x + 4) =sin (6x + 4) V¥ xe N.
I, ((hog)of) (x) = (hog) (f(x)) = (hog) (2x) = h(g(2x))

= h(3(2x) + 4) = h(6x + 4) = sin (6x + 4), vx € N.
«ft @it FCT @ ho(gof) = (hog) of |

@3 FEEe Al oAfafeferes ey 27|
T 1AM X Y, g: Y > ZGR K Z — S SRR 2, O [

ho(gof) = (hog)of.
GRICR PG EY

ho(gof) (x) = h(gof(x)) = h(g (f(x))), v x 25 X -4 7 |
UK (hog) of (x) = hog(f (x)) = h(g(f(x))), Vx 2T X - & 7 |
BUSUER ho(gof) = (hog)of.



AT 8 AT 19

Twizdel 27 4Gl 2 {1, 2,3} — {a, b, ¢} 9R g : {a, b, ¢} — {apple, ball, cat} 4FC
& (1) =a, f(2)=b, f(3) =c, g(a) = apple, g(b) = ball & g(c) = cat| A8 I,
7, g @R gof RS =TI [, g bR (gof)! [T I @R male @
(gof) ' =f"log "
AT TF FCAT ORSAYAAL, [ @R g ABCEHHC  WCAFF | 4T,
S da, b, e} > (1, 2,3} @R g': {apple, ball, cat} — {a, b, ¢} 9FC? WR© @
fHay=1,f"4b} =2, f{c} =3, g'{apple} =a, g '{ball} =b IR g'{cat} =c|
afb EreR AGR I AW W@ fSlof =1, . f0f" =1, .glog=1,, &R
gog' =1, AMF D = {apple, ball, cat} | 93 gof: {1, 2, 3} — {apple, ball, cat}
@A gof(1) = apple, gofi2) = ball, gof(3) = cat | SN F&IfFT® FCS AT
(gof)" : {apple, ball, cat} — {1,2,3} AT (gof)" (apple) = 1, (gof) " (ball) =2
GR - (gof) (cat) =3 | «fb =S 5T S AT @ (g0f) ! 0 (gof) =1, , ,, 9R
(20/) 0 (gof)! =1, | 9O Wl (AR @, f; g 9% gof o [RATCHRATY |
Q¥e,  f"og ' (apple)=/"'(g"'(apple)) =f(a) = 1 = (gof) (apple)
fog ! (ball) = (g (ball)) = '(b) = 2 = (gof) " (ball) €38
Sog (cat) = (g (cat)) =f'(c) = 3 = (gof) ' (cat).
T, (gofy ' =f"og.
TS ez A sAfRPRioroe oy 77|
TN 2 4CA [ X > Y GR g : Y — Z 25 56 RASSTI0190 0o | OeT gof @
RATTOFAIRI SIS 27 3R (gof) ' = flog ™! |
el gof T oS IATANT @R (g0f) ! = fog !, P 417 ey @b amie 71 TS @
(f"'og")o(gof) = I, @R (gof)o(f'og™") = L, 2|
a3, (f'og o(gof) = ((fog™") 0g) of, TAIM 1 @I
= (f'o(g0g)) of, T=My 1 ==
=(f"ol,) of, g GT k& (ACF
=1|
D0, (R @TO AT (gof )o(f ' og ) =1, |
Trizael 28 4G S = {1, 2, 3} | G WSS /- S —S Ao [oiTe oneg el
e el | 3 e A, ! e 3 |
(@ f=1{1,1),(2,2),(3,3)}
b)) f=1(1,2),21),G, D}
() f=4(1,3),3,2),(2, 1)}



20 sifere
L
(a) «fb A= @RI AT @ f A3 GR ToAffoael 27, ©iz / [oidrowsaeicaiay
@I f @@ Rede =o1 £ @3 f1 = {(1, 1), (2, 2), (3, 3)} = f.
(b) @@ f(2)=,(3) =1, f GFF 77, O3 [oifrewzeacaioy 72 |
(c) @b AT @RI AT £ Gi5F G Toifalbad 27, ©i3 1 Reidresel@isy @)
ST =AG D, (2,3), (1, 2))

SR 1.3

1.« f:{1,3,4} > {1,2,5) @R g: {1,2,5} - {1,3} @
7=1(1,2),(3,5), 4 1)} @R g = {(1, 3), (2, 3), (5, )} | gof GTTA|
2. A f, g @R A TR (AF R 2R SO | (1218 (@
(f+ g)oh =foh + goh
(/. goh = (foh) . (goh)
3. gof &R fog efa =, afw
(i) f&x) =[x | dR g(x) =]5x -2

1
(i) f(x) = 8x® @R g(x) = x> 2|

(4x+3) 2 2
4, W f(x) = , X# =2, O@ (A8 @ fof (x) = x, T x # = G &y |
(6x—4) 3 3
@3 Reide i 2

5. SEF TCwHYER [edie 27 [eal ooz ige 0t -
() f:1{1,2,3,4} - {10} @
=141, 10), (2, 10), (3, 10), (4, 10)}
(i) g:{5,6,7,8 — {1, 2, 3,4} @A
g=1(5,4),(6,3), (7, 4), (8, 2)}
(i) 4 :{2,3,4,5} > {7,9, 11,13} @A
h=1{2,7),3,9), 4, 11), (5, 13)}



10.

11.

12.

13.

AT 8 AT 21

X
(x+2)

oS [ [1, 1] > (f 99 2919) @ [oidfre Fefa s

@A @ f:[-1,1] > R, @ f(x) = TS 27 |

Efre: y e (fa7 2R, y = f(x) = x—frz (1, 1] GRITAT x & Gepy wiefie

@ R > R @AW f(x) =4x + 370 (A€ @ fRofesaacaiar =91 f @3
Joire Fefy s |

@ 1R, - [4, 0) @A f(x) =2 + 4 27| A8 @ f RoiSrewemin 231 f
a7 RS [ () = Jy—4, @A R, T I AT AwF IR

IR @10 |
RS R, — [~ 5, 0) @A f(x) =9+ 6x — ST | @€ @ fRATSTAI]

GR [1()= (@}

G [ X - Y «F0 ReAFTeSeI90 0o | (rdle @ f @7 [oidre owey 231
Efere: gt 97 76 [ 261 g, 9k g, | O A y € Y G &,

fog,(v) = 1,(v) = fog,(v) | O f - GU fofarsl LTS ) |

q@ £ 41, 2,3} > {a, b, ¢} @AF f(1) = a, f(2) = b GR f(3) = ¢ =TI
£ e @ @R ordte @ (F ) =1 |

@ £ X - Y 251 93 RATSFI0N6N S0orF | (e (@ £ @7 [Roidre £ wiefie
=1

1

IR >R @A f(x) = 3—x)3 &, OE fof (x) T

(A) (B) ¥ (©) x (D) B —x).

x3
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4
14. WfiR{—%} — R &3 S0 f(x)=3ﬁwyf§@\‘>@| f e
X

Roffre Bad g;<famw>_>n{-§}m

__3 -
(A) g(y)—3_4y B &) =3y
4y _ 3y
(©) g(y)——3_4y (D) &) -3

1.5 fasw aif$at (Binary Operations)

e RERGReTa fmecence, coral 51l Ghifers affa cse e, [, oo @3
G- T GTTR | G2 AR 67 R[eeiag 297, @ 5f6 34t @ '€ b T Sl

Spofe G AT @ + b Sl q — b Sl ab SRl %,b:tovmm\ <1 «ff e

@ (TG G5 TRAAZ G2 A (ol S 9fo T 2T | T S foas AT @it
T 2ATACH T, GICFHCE LT S G FRANCF @19 IR G2 ST 2N T F GO
TRATF A @l I | @I, @i, 9, [eate @3 etet afsm 251 faem afsam Sz,
@A “Fasiw” e 7o oiv | Tt st @ raizet Fike@ (oite w1 A @2 v Al
SFGT I, OIZCE AW TR FH0F G0 T G- X ¢ +if7af$e Fa0e 2@
@I ST A< fasiv 2lfeal 281 X 97 @-@I0 g, b (ST (AF X GF S/ AT
ST BT T 582 7% | GrRItF (NS Ala@e et oredt T |
@ 10 I (16 A -0 G0 oo 2fFa * 267 G0 SCHHE + 1 A x A — A | SISEI
* (a, b) G a* b2l He M |
Trlzac 29 (e @, @191, Rl @3R 96 261 R @7 T oo 2ifhanl i R 1067 ©oiF
ol faviv 2 7| OIRTl (e ([ O AWK A (6 R, @ ©I5 96 favv 2ifs
2|
Y +: R x R > R 27! &I 27|

(a,b) >a+b

—:R xR - R 77l %o 27|
(a,b) >a->b




AT 8 AT 23

X : R xR — R 2! A&®N© 7 |
(a, b) > ab
@FG +, —* @R X’ T AT, Ol R & ool 2ifeem |

&% +: R xR —> R, @@ (a, b) > %,&ﬁwmw,mr@b:mﬂaw%

TP R OISl GTFY e Al T3
A2, +: R, x R —> R, @ (a, b) > % 4B Serwe @<} O R, @ @b
a5 fasiv lfsa |

Trizad 30 AN @ [eaiel @32 ©let N G o7 faoiv afg )

TG —: N x N = N, Tl (a, b) - a — b 2R 7RIS, v 2fFml 77, @@g — @7
HACATF (3, 5) 9T AT 23 -5=-2 ¢ N ISF7 +: NxN >N (a,b) > a+b

3
BRGNS | G0 a7 2 3, (@R = 97 ACTF (3, 5) 97 Afolim 3+ 5= 3 ¢ NI
Twizac 31 (i€ @ * : R x R — Rl (a, b) — a + 4b* @ 3@, G fasiw 2ifFa |

T @RY * A (g, b) (ST & R Q G0 ) %W ¢ + 45* A2 I(F, * R
9T TAF G Taow &S |
Trizacl 32 A @ne @36 (16 X T 766 SATIIRT G 2 P | (8 @ U P x P —
P 3g&® 267 (A, B) > AU B @& N : P x P — P3&I® (A, B) - A N B 2 P 316K
T v TR |
T @AY @9 AR U, P x P U A0S (@1 (A, B) & P 93 G0 Sy 20
AUB (T 23 9, SI2 U 26 P @7 ©9iF fawv Al | S0, (=7 (intersection) &
N, P x P @7 2f$f &1T (A, B) (& P 93 4% S+ 2 A N B TS &5 F | O3 N 25
P g% ©oi7 faoi ifesa |
Twizde 33 (e @ v : R x R — R A 9&RI© 8 (a, b) — JTE (max){a, b} A1 €=
A R xR = R 3KE&I© 27 (a, b) — F@od (min) {a, b} A, T2 fasiv 2AfF |
T @Y V, R x R &7 &fefl (@e (g, b) (& R 99 9 2 A ¢ € b 97 &
IRERCS A© I, M0, v 2o o 2fel | SIg3eel, 952 T 2T I AW @ A
8 @30 favv &l |
TG V4T =T, V@4 =T =4, A4, T=49R A4, ~-T)=—T17.

T4 (@A G5 A 9F APRA I T, ©A9 A G5 e fasiv 2ifFant « 5 @
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RN TLGTH G I A | SARFFL, A = {1, 2, 3} TG KI5l I | OIRCe
Trizad 33 @ wewle dfF v AEiiie sl erald 1.1) @kt o s 9w | Qi
v (1,3)=3,v (2,3)=3, v (1,2)=2.

A 1.1

1

\%
1
2

W |W | W |Ww

2
2
2
3

W N |-

3

QG Sev 2 e 3% AT g 3 © B8 9y, @ (G, ) A A
(TCHF i O3 G j O AT JREA6 Tetf>m 221 | 96T (Ieal idizel affeszn  : Ax A - A
G CFCE AR T AW IM A= {a, a,, ..., a } T, O Sl AR F00 A1
@30 fasin aifsl « AXA—)AC?R“TF[a *a —aﬁfmmﬁazwvrﬁaa\]wm
P o | RPAReq0, 0 043 AR € 1 AT TEIE 2 @I 2wl Al A
ATSF AT A = {a,, ay, ..., a }-97 43 2% AT, T S S G G5 o
Al @ifie e #Af, tﬂ{Cﬂ’fC‘if a, * a, = AR AT o7 AT @R -0 BrE
AP T “

F AW, 3 @R 4 9T @F-@FICA FN (AT AT 27, wLffe,
3+ 4 =4+ 3% 3 R 4 97 fox srr [Kugewa fox 77, Ol
34743 SRR, 393K 4 9T P FOF IFT (3, [7F 3 @R 4 @7 ol fon
T o7 SlIwa 27| TouR, 3 @R 4 T @ @R ¢t 2fF sy, g 3 @R 4 @3
el @32 ool afdl S22 23| Ree 43R SR (LG SR 5740 203 4 TS 3
e, 3 T 4R, 3w 4w’ <4 &3 e’ |

GRS e e el
@l 11 X (00T © 97 a3fo o afsql « & [RAVI9Y (commutative) I 27,
T a, b e X AT ENIM a*b=b* a2

Twigac 34 (A8 @ +: R x R > R &R x : R x R — R a@fF9tan [ifasmcaion faem
aflF, Fg - Rx R > R&AR + : R, x R, > R, 2fFi9ten [Rifsmies a3

TS @@ at+b=b+adRaxb=bxa, ya,be R, + &R x* & KfTzcaiay
Tasin aifearl | T Ry =7, AEg 3 -4 24 -3 |
SR 3+ 4 4+ 37 2N R <+ KRRy w3

Trigad 35 (A8 @ x : R x R > R aAFT0 a * b = a + 2b 271 Fw@re 3 ©f
IRICERICIRIETI




AT 8 AT 25

T3 % 4=3+8=119R4*3=4+6= 10 2= T @ * 2l [faseian
3|

T S X 6T foi oMt X @3 ToF TR@ifre (@il e afsna e
THRS TS B2, O SR G0 FeIfRE PP T 22| a * b * ¢ AMOT @RI
(@ * b) * ¢ WA a * (b * ¢) 9 93 36 @F ¥ TWzIITLA
(8 —5)—2#8—(5-2) | oAk, IX I =1l FCF R @7 e foai A4 8, 5
R 3 G TG S22 | g @9t @ CFC@ 8 + 5 + 2 @I W (8 + 5) + 2 T
8 + (5 + 2) T T I 2T | oK Il AR 1l I 3 SN 3 GF SAEF FRA @l
R WG A L 27 |

Gt fwfaie ke ores 91w
wgea 12 @ o afa « 1 A x A — A FRE@ST (associative) I T M
(axb)y*xc=a=x(b*c), va, b, c, € A.

Trlzac 36 (e (@ Q@lol @3k 9Jd 2fF R @7 T G0 Ay frem sl | g RKieiel
Al R 9T o7 FASy 77 | @l AfFA R, @7 ol ALASH =3 |

S A @3 St AfF AT, @R (a+b)+c=a+ (b+c) @R (a x b) x ¢ =
ax(bxc)vy a,b,ceR TG R G @9 AR A 97, ARY (8 - 5) -3
#8-(5-3)9R(8+5)+3#8+(5+3)l

Trigac 37 @Al @ * : R x R » R &FT00 a * b — o + 25 271 AL 20 ©f AL
|

i * ARG A 7, @ARY
(8#5)*3=(8+10)*3=(8+10)+6=24,

SFME 8 x (5%3)=8*(5+6)=8x11=8+22=30.

gy @3 fasin 2SR Fkearey FEw 432 9gesd Fnd @3 Bew afse @
FRENCH, SN @, * a,* ... * a_ (B ™5geel forare #iif | fog @2 fwm it o, * a,
* .. % g OF o IS 2 M A THAPTET IR A & | A I (Tl @ ST,
fA9TeITe T4 Rel S12@l lol e S12-l @3l 2fF (Fig TP I92R
Tt |

R 47 To faoiv &l + @31 (Fea, *w WAT @6 TamE [eEg g @
a+0=a=0+a, S @G 7T AR T 2031 R4 weifzafes 24 | g
YTIF CFCa 1 WA 92 S A S| @RY ax 1=a=1%a, V a € R | IR
ffere ket (re A |
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geE 13 ave @0 fasiw afFal * 1 A x A > A &F (F(F, GF0 7 e € A M 97 VY
AT, * AT G G (identity) TAMT IV 2T, WMa*xe=a=e*a, V a € A |

Trlzacl 38 (A (T, (AT (FCG R @F B9 ¥[+) 251 G AW €33 R @F B9 9JT°1F
G | 251 G o | g RIS 2fF s ¢F e (@It @31 Sl (72
—RXR—->RER+:R xR, - R,
METa+0=0+a=adRax1=a=1xqa, yae R @@+ @R <’ &FF
G 0 @R 1 5 GO TAMIA | ORIT! R (TG I (FIA! 9 @R AT 0 — e = e — a,
va | AT SNE @Wq @ 0w e AT FICO AT A oI w0
a+e=e+a, ya e RIOGT ‘= &R = GF G SAMIN (13 |
G AW 2 R GF BT (@9l AR Gy 9T Sl g @it N @31 Soi (@iel fgia
ey G G 9, ARG 0 ¢ N | 2Fosit, N a7 o [@i9l A7 Fa (Il
G AW (3 |

CIRT FTFAT (@, 2M€ [@-@l 0 € R 9T &) @9t afFa + : R x R > R @3
¥, R GTOF — ¢ 97 98T AF 909 @ a + (— a) = 0 (+° 9T &) 97 GoAmie)

= (—a) + a | L7 R ICE 2V (G @ # 0 9 ey, 9J°l 2R ===l R(?‘@?Iéﬁt@

1 1
AR AT a x - = (X" GG G SHAMI) = —xa | G fFfeifde sgel e

QI :

@ 14 A GO G SAMI e 20T, AWS G0 297 AT * 1 A x A - A GT &) GF0
M ac AR * AT ACATE [AFOPFARNY (invertible) IT T, ;M A @F 9F 7
b G TEG AMF ACE a * b=e=b * a T GR b T3 I T a 93 [F97© (inverse) *M
S ! & PH© F &F |

Trlzac 39 @Ale @ R O3 SR @9l 2fFR ACATF o 97 [oAF® — ¢ 932 R 97 o7 99

1
a@smmwa;aoaaﬁﬁ%; |

TG @AESa+(—a)=a—a=08R (—a)+a=0,— a2 QR CFF g 97 Koo |

1 1 1
S, a;to,ax;:l:—m QRN (@ — 2o 90T CFCd @ @9 RS |

a a



AT 8 AT 27

Trizac 40 ™S @ N O3 TAF (@19 2T + @I ATATE 0 e N 97 oo — o @ @32

1
a# 193G N GF ToF ool AT x G ACATF a e N @7 [oidre — Al

TGE QARG —a ¢ N, —a @ AT ACATF ¢ 97 [ATS 200 A 1, TWe o 7=
at(—a)=0=(—a)+atmzx

1
S N I a = 1 @9 &), " ¢ N, T @RNT 1 2%t N O3 (@Il Atnd N @3 8o

9J¢l 2AfFR ATATE Rof T 72 |

THIe 34, 36, 38 €2 39 @ (TAe (@ R T Tog (19! alfssn [fasmcaiey «ae wscarey
ot afs, T 0 267 G TAMIN @R — ¢ T a [TAT® Va e R

Al 1.4

1. A ave A wewre « e ot e afen o o @ s | @R owea *
@3 Tewiv AfFA 77, GICcg e wis |

() Z'9TC5F * & a * b = a — b 7R AR
(i) Z'93 T * &S a * b = ab A KRS
(i) R T C?[ * , a * b = ab* B AB(©

(iv) Z'9FTHT *, a * b =|a— b| 7 F@S
(V) Z" 9T G2F *, g * b = q A W&

2. v AT g wewifTe + afFn f@sm, [fTcey seqt wcaey o Qe
N |

() Z9TT?3, a*b=a— badl AE@S
(i) Q 9 THT, q * b= ab + 1 7 FETS

b
(i) Q 9T, a * b = % REIR e

(iv) Z' 4T T3, g * b = 23R W&
(V) Z' 9T T, a * b = g" A TGRS
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3.

sifere

(Vi) R—{— 1} €@ &5, q * b = ﬁ RIE e

gl {1,2,3,4,5) GO ©9F @27 & A, @ A b= F&OF (min) {a, b} 7R
e | A aAfFwita e saf @
T I {1, 2, 3, 4, 5) T 823 feelm afsl + Mefaide afsa afice
=R 1.2) ave 7|

() (2%3)*4 G2 * (3 * 4) o S|

(i) = Ry &6 2

(i) (2 * 3) * (4 * 5) 9= FCA
(3fers: Teea e T T

afa 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

gl {1,2,3,4,5) GTOT T2 ' Taol AfF Mewo 20 a *' b= a '€ b @F M9 |
TAET AP 4 @ W&+ AfFIF AR+ 2dflFH @2 [ [Fe o Tem
BRSO RSl

4G N 47 T+ fasiw 2fddll @ + b = @@ b &7 . AL 9 7FI AW 2 | O
ffeie cwaswen faefa s |

(i) 5%7, 20%16 (i) * fRfersrcatan &= 2

(iii) * ALy el 2 (iv) N GTB * 9T G TAW |

(v) * ARG N GF &I #iejtan RiSsRciey 2

{1,2,3,4,5} CTOGA ToT * & a * b= a8 b 9 3.9 BN TR 2 @5
Al 2@ & 2 (OIT T ACE Yo e |
(A * TN G CHT q * b= a8 b &F 9. Al 9 23 Fc@© G 7w Al |
+ o Rfesacier 27 2« & icaien 292 N @3 97 @2 feoiv 2f$ai a3
ToAMICTS Sy R & 2



10.
11.

12.

13.

Y 8 IAFH 29
e TR (16 Q I T * 6 fasinr effemant vy -

Q) a*rb=a—b (i) a*b=a+ b
(i) a*b=a+ab @iv) a* b= (a—b)?
(v)a*bz% Vi) a* b =ab?

faom afFattes e [fmenr i @b AkeEres, o e st
AT 2T @INre @ SoAmi =ty e |
QA A =N x N aR A 97 To{7 * @36 faoin afssa,

(a, b) * (¢, d)=(a + ¢, b+ d) 2l kE@RI© T |

mAe @ * Ry 3 JEen o | I Siey A, A 9F ToF * @F G
T el e |

THa SfEoyten ey 71 Fie I | e s |
(i) N 063 &oiF (-t faolw afdaid S a * a=a Va € N.
(i) M * @6 N 97 Tofa gf6 Rl faem 2 =7, o@
a*x(b*xc)y=(c*b)*a

4G N 97 Toig * @6 ol il @ * b = o + b 71 wigeers | 7S Tedls @iz
e |

(A) * 3RSy @R [fsrcaiey Tz 27 |
(B) * Rfesicisy fog siccarey =7 |

(C) * FeArey g Rfsal =12 |

(D) * RN T9 1 FLRS @A 7T |

SIEERCGEEREIGHE

Tizael 41 AM R, @& R, A (06 ATgen©l HFY 2, O (A8 @ R, N R, € G5
AGETO! HFH |

TN @Y R G R, Qe 7Y, (@, a) € R, @R (a,a) e R, Va e A | @ @R
@& (a, a) € Ry R, Va I &NI ITT R N R, FA| IR,
(a,b) e RNMR, = (a,b) e R, &R (a,b) e R, = (b,a) € R, R (b, a) € R, =
(b, a) € R, N R, ®943 R, N R, &dfeAq| 99T, (a, b) € R, N R, 48
(b,c)eR MR, = (a,c) e R @R (a,¢) e R, = (@, ¢) e RN R, 1T &9 3T @
R, N R, 7 | O[04, R M R, G5 FTgeel 79 |
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Twizael 42 A TS GNYF FAYOCEAIT G0 A @ T R @30 7199 (x, y) R (u, v) 7t
FRENS 2 I G2 (FIETG W xv = yu 2W| (A€ (@ R GFf6 Fgerel 75 |

T 598, (v, y) R (v, ), V(x, ) € A, @RY xy = yx | @b &4 I @ R
v<‘I"'|7I|‘ﬂ“l?ﬁ?f,(x,y)R(u,v):>xv=yu:>uy=vxu‘-13‘{@3(u,v)R(x,y) | @ el S
@Rﬁ%‘i{ﬂlwﬂ’t (x, ») R (u, v) @R (u, v) R (a, b) = xv = yu 9R ub = va =

a a b a
XV —=yu—= XV;zyM; 2xb=ya dﬁ‘{@@(x,y)R(a, b) | oI R 7S 27 |
u u

o€, R @ ATgeTel 79 |

Trizad 43 4G X = {1, 2,3,4,5,6,7, 8,9} 41 X @ R, 4> 7qY &[© 2,
R = {(x,») : x -y, 3 @<l [Reley} @8 X 97 T R, O G0 A9 He&© 27
R, = {0, y): {x, v} < {1,4,7}} R {x, y} < {2, 5, 8} I {x, y} < {3,6,9}}1
e @R, =R, |

S 7% 6 {1, 4, 7}, {2, 5, 8} @R {3, 6, 9} GHATET @G 2+ @B GIHER
@-CIICI 46 2T AL 3 97 93T fdfos =1 =0T, (x, 1) € R, = x — y T 3 @7
@35 Yfaes = {(x, y} < {1, 4, 7} WL {x, y} < {2, 5, 8}
QA {x, ¥} < {3,6,9) = (x,y) € R, IR R, < R, I {x, y} € R, = {x, y}
c {1, 4, 7} 9L {x, y} < {2, 5, 8} WA {x, vy} < {3,6,9} =>x -y,
35l [Reey = {x,y} € R, 146 &4 FE @R, =R, |G R =R, |

Twizad 44 4@ £ X - Y G0 SCHFS | X @6 R G0 794
R = {(a, b): fla) = f(b)} QA RS T | R 4 FIgeTo! 7 T el A 301 |

e 2fofs ¢ € X @3, (0, a) € R @9 f(a) = f(a), T (ATF 2= =7 R T3 |
SR, (a, b) € R = f(a) =f(b) = f(b) =f(a) = (b, a) € R 19043, R 2 &Aoo |
ORI, (a, b) € RERR (b, ¢) € R = f(a) =1 (b) &R f(b) = f(c) = f(a) =f(c) = (a, ¢)
€ R T @RIT @ R FFA | o, R GF TTgere! 79 |

Trzadt 45 R 97 G2 1A faiw AR (@RI0 A0S 432 (@ [Tl
foofr et |

(a+b)
2

(a) a*xb=1V a,beR (b) axb= VY a,b e R



AT 8 AT 31

AN

(a) ~ITOE, MENAT a * b = b * a = 1, ya, b € R | OFTY,
(axb)y*c=(N=*c)=19Ra*(b*c)=a=*(1)=1, Vv a,b,c € R IR
S @R Rt e 7T |

a+b b+a

(b) a*b= = = b * a, ANE I @ * RITRCI | TG,

2 2
+b
(a*b)*c:(a2 j*c.

a+b te
_ 2 _a+b+2c'

2 4
b+c
&g a*(bxc)=ax
2
+b+c
AT, _2a+b+c¢a+b+2c
2 4 4

IO, * FALAGT =T |

Trlzacl 46 A= {1,2,3} G (AT A GG 76 G- TR 7t (9T ea |

I {1,2,3) O (A0 €7 e Tol §F-93 ST 261 441G 1, 2, 3 SS9t
@36 [T | JoaR {1, 2, 3} T (AF 97 fred Tolw @3-9F oaqeez »a 1, 2, 3
ASIFYCENR (G R FARLI A1 2 3! = 6 |

Twizac 47 qCa A= {1, 2, 3} |90 (A8 @ (1, 2) =R (2, 3) TS TN 72| 24 forl
TR T R AN g e |

T (1, 2) G3R (2, 3) T RO TGN HFY R A 8 G [5G aAfess 70
wigE {(1,1),(2,2),(3,3),(1,2),(2,3),(1,3)} 1947, AW SR, G (2, 1) TT
T R, AR 1O R, 7 o, e g aAfoos =1 | weggeet, R @9 AR (3, 2) I
T S SMOIS 77 R, (0o Aif | A0S R, &9 AR 46 &l (2, 1), (3, 2) Ol
@ (@Ie (3, 1) IS 00 2R 9| @AY G5 T 20, FFATO IS AT &)y
I SRS (STYCAT IS FACO A T G TR T 2f e 201 Tl oS
T | AR, (NG SO HFCR AT 26T fon |
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Trizael 48 A8 @ {1,2,3} GG (1,2) 9R (2, 1) TS NS FFCHS TN 267 13 |

TEE (1, 2) 93R (2, 1) IT FACGT FUoT FIgene! A9 R, 7@ {(1, 1),
(2,2), (3,3), (1, 2), (2, 1)} | @ SR Fitz ¥y 4% c@re wielie (2, 3), (3, 2), (1, 3)
@R (3, 1) TG 1 Ntz | A SIS GOt (- (AT, 4l (2, 3) (F R, @9
T[T I3, O AT A7 & ANMTE (3, 2) T2 I FACO 20 | ORI RFATSIF
YRS SR (1, 3) @3 (3, 1) IT FACO Ik & | TOGI R, @F BT 4F1q J2&H
rgsTret WA 261 I 7 (universal relation ) | @f @9 3 @, (1, 2) €& (2, 1)
IS (T HATYTS! HFCH AL 25 2 |

Trlzac 49 (dle @ {1, 2}9F T fasiv 2ifdl I G T 1 @3 2 @F [efdre 2
2@ @ foiv aifFm i 5 @3 |

T {1, 2} 9F TofF * @ faow alfdwl 29 {1, 2} x {1, 2} &= {1, 2} Q@ &>
e, wdie{(1, 1), (1, 2), (2, 1), (2, 2)} — {1, 2} @36 SoFFF | @2Y | T TS
fasin 2f el * 97 Ty @O B, O * (1, 1) = 1, = (1,2) =2, * (2, 1) = 2 &R
(& (2, 2) TS AR FhCe IR 9267 | (@R 2 G [ zo7 2 wefie * (2, 2) -2
1 &F I | oA, TG o 2AfFAF 72| (@ GG |

Tzl 50 4G G SCAFE [ N > NTR&@O & [ () =x Vx € N, 7€ @, I
T Boifafoad fFg I+ 1 : N — N Kere 7

(I + 1Y () = I (¥) + I (x) = x + x = 2x Goifdfoael &1

T e [ Seifafbad | f5g 1 + 1 Soifafbad 77, @z $orma N 9 sivEl @3
M 3 M3 [T T F9 N @ @ x 97 ufFyg @3 @A
(L, + L) (x)=2x=3 |

Twizad 51 Nt Il @F o - [O,%}%R TGS 7T T4 f(x) = sin x @3

g [O,%}%RWWNYIQH, g(x) = cos x | (1416 (@ [ G g G- T, % [+ g
GF-GF 7T |

WEE @Y [O,g} @3 76 foq ToAmE x, R x, g9 &), sin x, # sin x, G cos X,
# COS X, fﬂ?igwm“iﬁkﬂ?t?—kﬂﬁsiﬂlﬁ@(f+g) (0)=sin 0+ cos 0 =1 &

. T b
(f+ g)(g) = sm5+cos5=1 | O3, [+ g OF-9F T |
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11.

AT 8 AT 33

17 1 @7 f3fa% Siet

. 4@ R > RIEC T, f(x) = 10x + 71 g : R > R SAHFSFH 7o 1 e

gof=fog=1, =

QR W > WSS 2T, f(n) =n— 1 I0 n AW R f(n) =n + 1 I n IA
I e @ f Rodosemaion | £ [eids T S0t | 9T, W zet s el
AT GT6 |

T £ R > RECATFO fx) = x2 — 3x + 2 A1 AR 27, O £ (f(x)) el ezt

X
1+] x|

@AM @Af:R—> {xeR:—1<x<1} @UE f(x)= ,x € RaEI igee

2, SCAFI0 GF-9F @R Toifafbae 27|

(A8 @ f: R — R TR £(x) = x° 2 FLRIS Z(EA 2GR 00 ((FF) 2 |
T SCwE [N > Z @R g @ Z — Z &3 TR 78 TS g 0 f ZNEH0S 7 |
o9 ¢ e 2 1|

@ : f(x) =x 9R g(x) = | x| 4T |

i S E £: N —> N @R g : N — N @7 Twizel wie e g o £ &oifafbad 23 g
f Goifafoae = Al |

-1 1
Efers : 4@ f(x) =x + 1 ¢ g(x):{x ’ x>

1 Zlﬁle

2AME G ST (16 X G (F0, TG FC P(X) 261 X G 77 S2ATABAICES (76 |
P(X) @ R s=fb [HS30el o1kl 2%

P(X) 396 BTG A 8 B €I &+, ARB 23 I (FeTg I A c BT | P(X) 9F
THg R 6 ATgeTrel 79 ? (ORI TR AT I 7ie |

ane G316 S G5 X @7 0, W I @ fasiw 2l « - P(X) x P(X) —
P(X)TA*B=ANB VA, B e P(X) @l &S @2 P(X) 2o X 4 1S (376 |
MAS (@ X Zo7 G2 2T T G SAMIT @R * AT ACHTE X 20T G709
Ao 7 |

{1,2,3, .., n} O & oF Frem Sox wiwa Sofdfoas smyeag e faefy
I |

Q&S = {a, b, ¢} R T = {1, 2, 3} | I =fFT AT, O@ S (AT T & &
feeRe F wiestswcea F! o st |



34

12.

13.

14.

15.

16.

17.

18.

sifere

() F=1{(a3),(,2),(c, )} (i) F={(a,2), (b, 1), (c, 1)}
W a1 fasiv ef$m « : R x R > R @3 0 : R x R > R W&@© 37
a*b=la—b9Raob=a, Va,be R | @S @ * RITRRIN g AT 73,
o ARGy g RIS 72 | SlRiel, w8 @, Va,b,c e R,a* (boc)=(ax*
b) o (a * ¢). [7 O 2, O WK FeT0© 2 * AFA o 2AFTT TolF I @iy
27| 1o ARFA * AT T T F 2 (ST TR ATF IS Wi |
awe @36 S X TIACE, 41 * : P(X) x P(X) » P(X) M&@® T
A*B=(A-B)U(B-A), VA, B e P(X) | (7al€ @ @16 ¢ To1 * 2AfFTT
T] AFAY T oM IR P(X) @3 TS Av A FeATroF AT
A= AR T (B9 1 (A—9) U (0—A)=AGR (A—A) U (A—A)=A
*A=0) |
{0,1,2,3,4,5) GGA GoiF @6 faoi &l + [T oot el =7

a+b, ™ a+b<6
a*xb=
a+b-6, I a+b>6

Tl (X ¥ 26T 2 AT G oA @R 3 GT063 2fSfb 2 ¢ = 0 97 o
6 —a% q 97 AT |

gAA={-1,0,1,2},B={-4,-2,0,2} &R f, g: A = B IAFFHR f(x)=

-x,x e AgR g(x)=2

x—%‘—l, X € A QR R@© | OF & [GR g
N2 (O Terdd oICF fF nis | (Bfers: meaim (@ i SIofF £: A - B @33
g:A->BRAEf(a)=g(a) va € A, - CAFIYC! AN 27) |

QA= {1,2,3} I'S126 (1, 2) @3% (1, 3) TT TAFUYCE! TR T G2 Ao g
FA T | GFA AFCHF AL BCA ¢

a) 1 B) 2 ©) 3 D) 4
qAIA={1,2,3} IO (1, 2) TS ANGETS! HICHS AL Zo

4 1 B) 2 ©) 3 D) 4

4CA £ R — R 2 Poiis 2% (Signum Function) 1 A&@® 21

1, x>0

f(x)=40, x=0

-1, x<0

@R g : R > R 267 I TS FCAFF g (x) = [x] @I HAER® 2, (T [x] 251
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ATY 8 ICAFS 35

JREN TG TN A x G (B! I | OIRC fog @R gof [ (0, 1] @ Fioifos
27

{a, b} TTGT ToF fasiv aAfFmofet 2 2o

(A) 10 (B) 16 (C) 20 (D) 8

ATACHF
9 S, S [{few a9 AFw G ANGITS! AW, WCAFCS ACAEH,

RATSTATINN ST @R Tasin @A 7ol ST SR | @ S 327 Kgejwe
A 7w T+

L K IR R IR 4

L IR 2

X @0 R = ¢ c X x X @il H<eN® 20e1 R 774G 97 774 = |

X G5 R = X x X @il %iceers 2ra1 R 7=l e o797 237/

X TG (04 &0 (a, a) € R wa € X TE R F75 7527 |

X TG R A5%f07 &) (a, b) € R 2 (b, a) € R 2, O R 2fosy 7927 |
X GG R X0 G (a, b) € R =R (b, ¢) € R2EIM (4, ¢) € R 2T, &
R 159 79 2 |

X @76 R (G o7, A @38 Sl 2061 R FTowenef 75% 27 |

X TACG R 7907 & o € X 93 Agenel @4 [¢] 28 X 4T PR
TATTE TR @ O@F AT TS AT |

G SCFS [ X > Y IF-GF (G971 ZeHHS) A W

JSx)=f(x) =>x =x, V x,x, € X

G SCHFS £ X - Y TAFHIY (I WAceioe) 2A I gwe (&It
yeY,Ixe XO9IA @ flx) =y 2|

G SAFF £ X o Y IF-9GF 93¢ TAfbg (9971 FEerave) 2 1 £
GF-9F G ToAfHfbge Tews o |

f:A > B @R g: B > C JUAFIYTCT FCIG e SCAFF
gof : A — Cal gof (x) = g(f(x)) V x € ARSI YR |

GG ST £ X > Y [RoAFrosgian 2@ i@ 3 g . Y — X @99l @ gof =1,
GR fog =1, 27|

G S [ X — Y [FAF109030197 A IM @R (@F/Eq M £ GF-aF
@3 ToifRfbad 27|
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¢ AT GO AN X (I, G0 IHF [ X > X §F-GF (JAF SHAfADa)
@ T @R (@FeTg AW [ Toifabad (FNFW @F-9F) 2| @t @ T
T ([@RSrare &5 | aft SN GT06a G 1) 27 1 |

® ATNGT ST G fGom 2w + A x A (ATF A GF G5 S0 |

¢ Ml X x X > X GG GF0 A e € X GNIL@IM a*xe=a=
exagVaeXF|

¢ oM A« X x X > X G &) GF6 9 ¢ e X [Fo9es79319 263, I
he X 9THFG A ATS a * b=e=b * q T, A v 2l * 97 Ty
e G TAMS | HoWMGCF a 9T 9910 I60 27 @R o' @il foe 27|

® X O3 AT @ efew * AR @I axb=b*a ya, b € X 2|
¢ X G ToF ¢ Al * MA@ IM (@ * b)*c=ax*(b*c)va,b,c e X
27|

gfegif5iF campas

TSR 4IFell R. Descartes (1596-1650 351) G FIHHIE (AT ¥ FC AL
AN B (7 [FFH© 27| 1637 AT Descartes, ST qb© Al i
“Geometrie”-(S TG I (@ AAE, WEJS R TS, W S FACO
@0 HERIM x GF TG (HRF MO ¥ GF NG SR A9 FCARE |
James Gregory (1636-1675¢%%) @K & Vera Circuli et Hyperbolae
Quadratura” &3 Y 1667 S SCAFHP @3« G0 A e [eava Fea= q
TR (@I A (AT Terared Seriifolfes At o (@It A W Avew [ |
AFTOIFICE 1673 Y1 G. W. Leibnitz (1646-1716) SF “Methodus tangentium
inversa, seu de functionibus” #IGRHTS SCAHS *AHCP G (I G0 Al
RO AT FCE A (I AT G0 &7 (A0S Sl [re Rairess sifasema
I, AT A, IFT G0 e =F 8 fSarmg AT @R | s
Leibnitz SIF “Historia” (1714 T) 2NGEIHTS SR =0 G0 G
& i R 2Atel S | {5 7=@em “function of x” *F9[F=(G &tz T |
John Bernoulli (1667-1748) &2 1718 YBICH dx AKCFOD x G SCAFE 0
RN I | [5G SCorws (Wil ACPoafet @S £, F, ¢, v ... 9 [194F drsl
1734 9Tt Leonhard Euler (1707-1783) $1F #ii5fi(ol “Analysis Infinitorium”
G AL TG IR | 2SI, Joeph Louis Lagrange (1736-1813) $iF 2wif*re
ARSI “Theorie des functions analytiques” in 1793 W e S
SICEABAR x- 9 [fST SCorFgeat £(x), F(x), ¢(x) TN T2 I | Georg
Cantor (1845-1918) ESQ/?? C159g ST 27 Lejeunne Dirichlet
(1805-1859) SIC2FH(F IS FA, Al IO SCAFFT GIHOGINS FE
RO I7%9 2T | IS EIHOGNS SR A<l 2&1 @ Dirichlet 27e
IR YL ﬁ?ﬁ/ﬁlﬂ (abstraction) |
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fararffes felde e Srarseng

Inverse Trigonometric Functions

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

2.1 gfst

AL SIS S IR, (! M Ap® f Seorwa |
AT ST g ©4e8 AF T4 f 9T G- i
qiFF @R ToAfAbEe 2| @7 WS SCAFF JCAC I
qeFs o, Toifalbad a1 92 1w @IEve 77 32 sy
I OwE RS SRS Jee AT 91 | @i @ifdte
SR S IR (@ TGl S rmmoy @ o qreiie
(g 8 2P L3S el 4R THARIDad 27 71 43R G&ey
SIH RS ST WTY (12 | @ LI Sl
fGrpefifsss STorwiaa o%g 8 2PItad At Nt S
T, T O RARNS AT AEGCT ARES T g Frmr it e o e
oI SoPRIITTR T ST SR S Cel 29 | Al
feife ga S g 2l il e sisal (476-550 A. D.)
|

i [eidte I8 S0, FemRwiT 936 Yo Sl Al 0, @l 9
TRRIORT S el el 27| fqralefiifos [ 87 Srermeaa el [ew
3R ATH RV (engineering) CFLAS AT 1 2T |

2.2 2iefSiF 99l (Basic Concepts)
G ifdce SisEl oo SieerraTiR HET SR wea A fEges ek
A3 (sine) S, weie, sin: R — [ 1, 1]

(@MAIE (cosine) ST, wefie cos : R — [ 1, 1]

i
GITeIG (tangent) ST, Siefie tan : R — { x : x = 2n + 1) oo e 7, > R
(FIBITSIS (cotangent) ST, wefie cot : R — { x T n e 7, > R
RIS (secant) 0o wiefie sec : R— {x:x=(2n+1) 5.neZi>R-(-11)
(PITIIG (cosecant) SCoFF S1fie, cosec : R— {x:x=nm, n € Z} > R—(—1,1)




38 e

Wawwmwmﬁmﬁzmﬁf:XaYﬂqvf@f(x)zyaas%aWe
THffb@el 2 O SN GG S SCAFF g Y>X G Wi FAe Al @,
g)=x, @AEx € XGRy=f(x),y € Y 1 Q4 g 99 (Fq (domain) = &7 ZAK
(range) G g T AR = fOF (Fq | g SCFIE 61| T f 4T oo SCorw 938 @it
£ AT o 1 2 SR g SRS AiFw @ ToAfbad 3R g «F [iASte wieerws
1 SeqR, g7l = () =1 ; S WS 2AiE

FrofN=/"F)=r"(=x
GEH (FofH M=) =fx)=y

@Y AR TCAFCFT (Fg 2o AP AW AT (16 @3 2T 261 IR ST

-1, 111 =7 =it @5 CFalbos [_—; ﬂc—’?ﬁwﬂ% SR @ AT [ 1, 1]

qiF ¢ SifRbare #iffere 23| TGS, AR (sine) SCFHHH [T,Tn} [_77[ g}

[n SR}WWN @ore AN 2 9t qias 932 THfvad =7

2 2
GR 9T AT =W [1,1] | ST0G3, SR @2 IBIEPHES ATSHTe AR ST

RoASe SIrors eIt T 21T | SRl Az SCorwEe [ode S s sin!
(arc sine function) Cx BfzFe S | =093, sin! 25 GHH NCHFS AT (F@ [— 1, 1] @R
AT 25T [% _2—71 [_—2” ﬂ 23 B%ﬂ} oI STFATTET @A | @
YRS ATOJP SBICE S0 SN sin! SCAHCRI @3 *14 (branch) 2117 | (@ =K

o2 [ > 2} SI( AT RY J=3 N #/RN (Principal value branch) S#[F9/C% &7 ¢
S TSR sin” T [OF [OF =< 7NSFN A7/ T4 SRl sin! SCAFFD G

T, O SR GIO(F G0 S R 479 I 0Fq [—1, 1] 93 2T 25 [ ; ﬂ |
oEl 14|, sin! c [, 1] > [_—;ﬂ
oIre Sromwcea kel (AF @fb sfihew I @, sin (sin ' x) =xIW — 1 <x<12F

T T
@32 sin”! (sin x) = x AM _ESXSE o | [T, I y = sin”! x 2J O siny = x|

TG
(i) SO 1, TCE SR (SR (@ T y = £(x) 930 Roifreaaeitaley swerws 3, ©
x f (v) TN | SO A SCAFCHA @70 x IR y FCH ARTE I St
sin! SCoRCRT @TbE (ATe #iifF, widfie I AR SCorHRT T (a, b) @O
™ 27, O AR S ReFre Seerwiaa Soig syl [fo 2@ (4, a) |



fariafifes Reidre ger et 39

O, x 3R y THE ARTET FE@ y = sin x 97 @RI (AT y = sinlx
SRR TADE e AR 1y = sin x @R y = sin”! x @7 @Rba, B@ 2.1 (i), (ii),
(iii) o e 2T | y = sin! x -7 VBT NG WHT JIT =N S FCF |
(i) @6 oIt T @, [PiSTe JET 0o @74d 7o, y = x TR ACATH
A E AR @1efbras vofdl effeiT (wdfle, afowem) | 38 w0 2ve

y = sin x €3 y = sin”! x T TG FFTHCR Tge @bt @At @Te 2
(@ 2.1 dii)) |
Y
e 3 /\ -7 : 2 oy
\_/ 21 i 0 725 T 21 575
= s1nx
fSr g 2.1(1)
Y 4
A Sn
2
2 +
T T
.. 4
2 . > ; :
. 1 e =2m /\ 2 N s RN
X< . X X< mNG S 2 >X
17 12
_ 2
3n ¥ -
At —371c
-2n
5
-3 ] s
\II \ 2
X, oo
y=smn x y =sin x @R y = sin’'x
f5@ 2.1(ii) 5@ 2.1(iii)

B ST SGL7! (FRINEH SIS 261 G0 SO AR (Fg 28] 7o A I
G @R 2T 2 [—1, 1] C6 | IF SR (@FPIRs SR CFacs [0, 1] (9 S
FfF, @ @b G @R ToAfalbad &, @A 29 [1, 1]1 IS, @RS SCowso
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[ 7, 0], [0,x], [r, 2n] TNt SRR @ @IHTs A 2 «fb ARreive 230
AT 2R [1, 1] | ST0E3, SR G2 SEAETRRT 2fSbre @R S [Reide
ICAFS AT FACO A | ST (PIAZ ST [Roidre SOrwacE  cos ! (are
cosine function) MG &M S | SOGT cos ! 2F G SCIFHF Y

T ¢FG [-1, 1] @R 297 [— 7w, 0], [0,n], [n, 2n] Tonf@ \
SFACTTIRT (@~ G0 | G771 AT TS Sl ==l 1
cos ! ST T *Ml A3 | & [0,71] 97 HIITF SCFHEH [

n

SR #W4l (principal value branch) I T | SINE! &R =
cost:[-1, 1] — [0, «]. <
y=sin" x SR @ETHE HCEAGAIT SGHC71 y = cos'x
SRS @TAb@ SF A | y = cos x @32 y = cos'x &F 14, X< >X
5@ 2.2 (i) 6 (ii) (& oreT & | -10
Y <
; /11\ : b
j1! T ~_ 2 2
X”_T -7 2 n 2 X - 2mp--
S/ BeN mo N 3m2n N7
2 2 71 2 /
N
Y’ Y
y=cosx y=cos'x
@ 2.2 (i) @ 2.2 (i)

G2+ 5T SEl cosecx @R secx WG GG FE:
1

@Y, cosec x = E,@Ecosecwﬂwmﬁ {x:xe Rd&Rx=nm,neZ}
T GR AT {y:y e R, y> 1 9Ll y <1} Bo wdie, R— (=1, 1) (16 | 93 we 7o
y = cosec x SCFI0 —1 < y < | BT 7561 AFI e 279 FACO AT 4R @b 1 97 TS

TT
offF TR (L RIS 7 | M ST cosec STAFCRT (FALF [—595} {0}, To S
3, O @6 BT R — (— 1, 1) GO CF@ 93 4R TARDae 27| IF, cosec
-3t -7 -T T T 3%

PR TS [7,7}—{—75}, [75} - {0}, [5,7}—{7:}3@1% CICAl
GIHTS A 20 G ARCETIOS 2T G T AR 2 A7 A IRAF @6 R — (<1, 1) |
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ST cosec”! (F IV SICHS AN ARI© F1 T, TF (F@ 25 R — (-1, 1)K

Y 20O AN TSACTTIR [ﬁ —n} {-m}, [ } {0}, [n 3”} {n}Zerifra
Q-G @6 | &A= [— —} {0} =1 ST~ NS cosec ! G F37 I+ #/3/f (Principal
value branch) JC1 | STOET SR 2 *2 2h3—

-
cosec! :R—(-1,1) > [ 2 2} {0}
y =cosec x ¥R y = cosec ' x €I AT B 2.3 (i), (ii) -9 @eT ==:

-1
y =cosec x
y = cosec x

5@ 2.3 (i) 59 2.3 (ii)

1 L
I, (@ARY, sec x = E,@?,y=secx GICRARTR - {x:x=2n+1) 5
X

neZ) GBERANMMZTAR- (-1, 1) G5 | 9T 9L T sec (RO SCFH) Fe] AT

I &2 FCF, (@FRETE —1 <y < 1 Waﬂﬁikﬂ%g 3 Rrare qffdets wreifre T Tm



42 sifefe
IR (RS DA (G [0, n]—{%}—@WﬁW&%ﬁWuﬂaa

Toifafoael 27, @4 @foq BRI R - (-1, 1) TI6 13T, SIFAPTE [, 0] — {_77:},

[o,n]—{g}, [r, 27] — {3?"} TG @- @A N 20 GRS SCFF

TS T @R BT 2AT TR — {1, 1} | T0GT sec! TF G0 Do BT
—T T

@S TN T, I CFI R (-1, 1) SR [~ 7, 01— { -}, [0, 7] — {7 }, [, 2n]

—{%}W\o STEE T (- (A G R0 A0 | G TSP Afba &y

IR sec! SCPFRCES for fom =i 2113 | &9 [0, n] — {g } O S MG @ =
sec” SICFRCRA JRUIA A3 (principal value branch) | TTo&I S #fZ

sect:R—(-1,1) > [0, ] - {g}
y =sec x G y = sec”! x SCAHHT 1T w7 B 2.4 (i), (i) - @ @A T
Y

A X - 2N PR
o 1 ' - 1 ) o /
- 1 1 1 T
X'€ T T T >X X' € s—o—o—>X
-Ll (0] |L l3—n -2 —
2 -1t 2 2 LT 21 | DT
\' -2 /\ -
X X X 2
-
: ' ' N\
] 1 L] Y’
Y y=sec x
y=secx
@ 2.4 () @ 2.4 i)

AT, Q37 ST tan! G3R cot™! [N SNCEAIGA 394 |

T
SR S (@ tan SCHFS (HIFSTG SCAF5) -G (Fg 9 {x 1 x € RARx = (2n +1) >

T
nelZl SRR | AT T2 tan TCAFIO 5 a3 Rete sjftets eeiEe = |
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- [y T T
I TN SIS SCATCIT AL (7,5 j(.@ Frmaw i1 99 @t us-9s

9% TARMEd 27, 7T 2T AR | I99, SIS SCAFFT (_—n_—n)

-T T T 31T ~ - .
(7,5 ] [57j 29I SN @I A et @t dzresve o3
G 9T AT T R | SMOGJ tan ™! & G0 SIS oo IRIT© T T IF (Fg R @R

-3t -7 -T T T 3%
AT ZCO AT TSIV (77) (7,5} (5,7) Fonifng @i | @3

-T T
SEARTZ  tan! SO T for =120 o7 | &3 (75] G Sl *IRCP tan!

Q[CATCRT YR #R (principal value branch) o1 2 | SrOE S3( A2 .
" T
tan': R = )

y = tan x G y = tan 'x 7 14ba w7 @ 2.5 (i), (ii) To e 247 :

y

y=tan’'x

y=tanx
9 2.5 (i) Ba 2.5 i)
SR AT @ cot SCHAHS (FONTSHT SCHF) O (Fd {x :x € RARx#nm, n €
Z} 6 @32 AT 26 R | 9 9L Z6 (FOIEHIT 0o 11 07 S offarers Aeeaife
1AM ST (FOINTHT AT CFACE (0, 7)C8 AN FE o1 «@ft afzreioe
Y @R GF AT T R | Tefle, (FHITHIT 0o, SBATRZ (—n, 0), (0, 7), (7, 27)
3G @ @ICAIGTe A 20 qBEFHoe & 4R 67 2919 27 R | 909 cot ™! T
@b S 0o FR@IRe T AR, I (F@ R G 2T 291 (71, 0), (0, 1), (7, 27)
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B SRR AR G | G2 IR (A cot ! SRR (o o =1l
2T AR (0, ) LTI g *NRACE cot ™! TR J2 F/+ # (principal value
branch) I 2 | SToG SN 2

cot': R — (0, m)

y = cot x €% y = cot 'x ¢ X Tw B 2.6 (i), (ii) = re zTH—

y=cot'x

5@ 2.6 ()

@ 2.6 (i)
e ARfice faridifes [Reidte IR SIromes (<45 4 /i), ©Iwme (Fq @38
AR 2 (1S T —

sin! : [-1, 1] - _E’E
’ 272
cos! : [-1, 1] — [0, «t]
S
o o —— | _
cosec : R-(-1,1) - 722 {0}
L
sec’! : R-(-1,1) — [0, ] — {5}
tan™! : R - {—E’E}
22
cot’! : R — (0, m)
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@~ w5]

1. sin'x @R (sinx) ' @3 x5 RAW Z& A | AW (sinx) ' = ﬁ R g A
o fGqrefifes SorEe aene b 79y |

2. T @I fariefiifos Roidte e SICoReia (@It =4 e A =1,
4 ST SISl 92 ST Y24 [ *M1 Foet IR

3. @I 9T fariefifes [Reidte I8 SCoRFeEs e, 325 =1 [P 27
oIt @2 farfifes [Reide §@?I QCATCRA A W (principal value) &1 2 |

Qe SRl 6y Swieael [piE 599
1
Twigael 1 sin™! (f) G IR A e A |

1 1
T 0 sin! (ﬁ)=y | SI2CeT, siny = E
o i sin (iﬁ) csin[®)e 4
ZIRE) @ sin™! G 3T S J IR 2ATs 5’5 | @R sin YR RNG) | SM9E,

1 b
in! | ——= |99 A —
sin ( \/5) AT 7

3
ALl 4T cot ™! % =y | O,

t m i T cot(n n] cot(zn)
coty=——=—cot| = | = -—|= —
N 3 3 3

2 -1
S S (@, cot! @ IR W HNLAF FAT (0, 1) @K cot (?n} N

TrizAe 2 cot! (‘_1 a2 i e e |

-1 21
1| — |-
So¥<] cot (\/g j «aq gﬁli g 3

STt 2.1
faffesweR 2 s e s

1 J3
1. sin! | % 2. cos! B3 3. cosec! (2)

2

4. tan’ (—/3) 5. cos™! (_l] 6. tan"' (-1)
2
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7. sec’! (%j 8. cot! (+/3) 9. cos™! (—%)
10. cosec! (—/2)
frfeRreeetz S e s

1 1 1 1
11. tan''(1) + cos™ [_§j+ sin”! [—Ej 12. cos™! (5 }r 2 sin’! (5)

13. W sin! x =y =7, Sz

T T
(A) 0<y<m B) —55)’55
C) 0< y< D) —Z<y<Z
©) y<m (D) D)
14. tan’ 3 -sec” (-2) @iz
T L 2r
(A) m (B) 3 ©) 3 (D) EY

2.3 faraidfifes faoidte Few SIerwiaa wiaf
(Properties of Inverse Trigonometric Functions)
@ SrerE S fariefifes [eidte ge SIrerwca 5y «f et 799 | @it @ft e 4
ARG (F, G2 e FAFACEA! AT Seggst fqrieififes [Reoidre Fer Seorwmoy@a 4
S #1432 (valid) 27 | farielfiioss Rvids JeR SICo e (Fias I16eT SICad G [Py TFeiee]
T34 e 7T AT | I, G x G g A (09 (34 7R, T &y [qealeifiifios [oisre gerr
SCoFFITE ARG T | N1 (AT TS| x &7 e M2 RIS SACAGAIT A N @29
@3 A1~ GfS SNCEAB T TR (=2 |
HCaTl SR HRe S, Ay = sinx, 27, ©iEtet x = sin y @3 A x = sin y =¥, OC@ y = sin ' x & |
afbe e 7o
T
sin (sin'! x)=x,x € [- 1, 1] @ sin! (sinx)=x,x € [—E, 5}
oy A5 fqriefiifes Rede T8 S ea Seaye «fb ey 231 | =il @4 farmfsfes
Rofie FeR SCorweTa g «f el 93|

1
1. (i) sin™ ;=c0sec‘1x,x2 19qix < -1

1
(i) cos™ T sec'x,x2 19 x < -1
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1
(iii) tan™ T cot'x, x>0

AT FHAITADG 2 FAF o) S cosec! x = y 4301, wefle, x = cosec y
1
AN, i sin y

1
Todd, sin! —=y
X

4, sin”! — = cosec™ x
x

SRS, S S G0 S S0 2N |
2. (@) sin!'(=x)= —sin'x,xe[-1,1]
(ii) tan! (—x)=—-tan'x,x € R
(iii) cosec! (—x)=-cosec!x, [x|21
G sin! (—x) = y wefle, —x = sin y JOAR, x = — sin y, WAL, x = sin (—).
Teak, sin'x=-—y=—sin" (-x)
Te9d, sin! (—=x) =-—sin'x
SRS, S S G0 & S0 2N |
3. (i) cos'(x)=m—-cos'x,x e [-1,1]
(i) sec! (x)=m-seclx,|x|21
(iii) cot! (—x)=m—-cot'x,x € R
7, cos ! (—x) = y wEfie — x = cos y SR x = — cos y = cos (T — )
Teak, cos'x=m—y=m—cos' (=x)
Te9d, cos! (—x)=m—cos'x
SR, S SRS 2 S0 Al |

4
4. (i) sin'x+cos!'x= 50X el-1,1]

L4
(ii) tan'x + cot' x = X € R

L4
(iii) cosec'x +sec!'x = X x| 21

T
4, sin”! x =y 19120 x = sin y = cos (E_)’j

T
oA, cos'x= ——y = E—sm X
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) o
AU sin x +cos'x = 5

TSI, SN S GO A T A |

+y

5. (i) tan'x + tan! y = tan! f ,xy <1
- Xy
(i) tan'x — tan' y = tan™! 1X+-)Z7y ,xp>-—1

xX+y
(iii) tan'x + tan™! y = 1 + tan! (l—xy]’ xy>1; x,y>0

A, tan! x = 0 @3 tan™' y = ¢ OIZCET x =tan O, y =tan ¢

tanO+tan¢ x+y

tan(0+0) = =

=, ¢ l-tanOtan¢ 1-xy
XY

ol #i1E, 0 + ¢ = tan —xy

U, tan™ x + tan” y = tan 1-xy

AR T I S Y 97 AARTACS — y N, O Sl o Tt 2R @)
Y @ 2IRFECS x IO S GORT FA6 212 [ Ao (el 2= |

6. (i) 2tan! x = sin™! TR x| <1
-x2
(ii) 2tan! x = cos™ ,x20
1+x?

X
2,—1<x<1

(iii) 2 tan™' x = tan!
1-x

Al tan™! x = y, OIFCT x = tan y | 99,
2x . 2tany
1+ ™ J+4tan’y

sin™!

=sin! (sin 2y) =2y =2tan' x
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1—x?2 I-tan®y
14, cos™ 1. =cos™! m =cos ! (cos 2y) =2y =2tan' x
X

G SRl (iii) & el Face 7|
Qe STl fhg SwiRsel A1 e |

Trizael 3 (IS @,
. . _ . < <
(i sin™ (2x~/1—x2) =2sin’ x, \/E_x_ >

(i) sin” (px1—x2) =2 cos' x, % <x<lI
LI
(i) A, x = sin 0. O sin' x = 0 | == 2R
sin (2x1—x2) =sin" (2sin01-sin?0)
= sin"! (2sin6 cosO) = sin™! (sin20) = 20
=2sin'x
(i) x=cos O 4T, S ToiCara i ST 20 Sl A sin ' (/] — 42 ) =2 cos ' x

1 42 _
Trlzad 4 e @ tan! 5+tan lﬁztan IE

4
L 5 (i) @S AT I L oA
1 2
1 2 PRET] 15 43
LHS. =tan'—+tan'= =tan'—= 11 —tan'—= = tan” = =R.H.S.
2 11 L2 0 4
2711

_ COSXx —
Twiggd 5 tan ‘(—j 3_n<x<g.‘@mm ON SFIT AR T |

1-sinx 2
ERIEICAC e o
cosx cos? > —sin? >
tan™' - = tan™" 2 2
1-sinx

2 X .2 X X X
cos” —+sin” ——2sin—cos —
2 2 2 2
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[ X . X X . X
cos—+sin— [ cos—-—sin—
e )
X . X )2
COS— —Sin—
[y
[ x . x X
COS—+sin— 1+ tan—
= tan™! 2 =tan”' 2
X . X X
COS——sin — 1—tan—
2 2 2
(o xY] mox
= tan |tan| —+= ||==+=
L (4 2)} 4 2
eFgems,
i sin E—x sin m-2x
tan~! cosx =tan"! 2 = tan~' 2
1-sinx T T—2x
l—cos| ——x 1-cos
| 2 2
[ (75—2)6) (75—2)6)
2sin cos
— tan™! 4 4
2sin’ TE—ZXJ
| 4
— tan"'| cot T—2x =tan"'| tan T_mo2x
i 4 2 4
= tan”' | tan E+E =E+f
L 4 2)] 4 2

_ 1
TRz 6 cotl[m], x > 1 T3 HeTo¥ SPIT (@0A |
2 —

I 4Gl x = sec 0, O \/xz—l = \/seC29—1 =tan0
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1
° -1
TodR, cot -

x =1

= cot! (cot 0) = 0 = sec”! x, 462 IETON AT |

o 2x 3x—x
Trlzacl 7 @l S (@, tan! x + tan 11 5 = tan™! (m] |x|<—=

S A, x = tan O OIZEET, 0 = tan™' x | SN AT

L[ 3x-x° _,[ 3tan®—tan’ 0
R.H.S. = tan B =tal’1 —2
1-3x 1-3tan" 0

=tan' (tan30) =30 =3tan'x =tan' x + 2 tan"' x

2x
=tan"' x + tan' 2 - L.H.S. ((7?)
-Xx

Twizzcl 8 e e FC ¢ cos (sec! x + cosec! x), [x| > 1

T
T SR 202 cos (sec! x + cosec! x) = cos (E =0

el 2.2

ffEteset asid S

11
1. 3sin x =sin!' 3x — 4x%), x€ [—5, 5}

1
2. 3cos! x =cos! (4x*— 3x), x€ [E, 1}

a1
2
4. 2tan™ l+ tan™' 1_ tan™' 31
2 7 17
T TCAFFAAZCE AT NP (@0

1 7

2 _
3. tan’! ﬁ + tan =tan

2_ -1 1
ERP L ik ) 6. tan” ——— 115
X x -1

_1 /l—cosx
7. tan 0<x<m
l+cosx |

&

_i[ cosx—sinx | —x 3n
tan” | ——— | = <x< =
cosx+sinx | 4 4
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-1

X
9. tan ———— |x[<a
Ja —x

3a’x—x a
10. tan > 0; <xX<—
(a 3 _3ax? j a \/_ \/_

fsfiRese afela i e st
- .1

11. tan {2cos(2sm Eﬂ 12. cot (tan"'a + cot'a)
1 . 1 2x -1 1- y2

13. taﬂa sin 1+x2+005 1ry° Jx|<1,y>0@Rxy<1

.1 -
14. AW sin (sm 1§+cos lszl 2, O x O i (T 3t |

g x—1 g x+1 _ T
15. %f tan~' X +tan~' 2 2, O x @7 I T |
x=2 x+2 4
16 TACH 18 712 ATy 2ve 2fs(B qif&i s el e
. . 2w
16. sml(sm—) 17. tan (tan3—n)
3 4

18. tan|sin™ §+C0t_l 3
5 2

19. cos™ (COS%) @3 W 2

» ® = © 3 D) ¢
20. sin(g—sin_l(—%)j 7 N ZeT
1 1
*) 5 ®) 3 © 7 D) 1

21. tan"'\3 —cot ™' (—/3) @7 T =&

(A = ® -3  (©o0 D) 243
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fafay CrrzgamE
21, . 3n
Trzad 9 sin” (sin=") R W T R |
. .1, . 3. 3w
S SR @, sin~(sinx) = x | O, sin (sln?):?
3rn T T
g, ?E[—;ﬂ,mm sin” x &= 27 =14 |
T @, sin (%)zsm(n—%‘):sin%" - %e[_gﬂ
. ., . 3m .., . 2w, 2m;
MO sin (sin—)=sin (Sin—)=—
o (sin ) (sin7) =5
3 8 84
sin' = —sin”!' — =cos! —
Trizadl 10 (7ANS @, s - s

TG QT e, sin_lgzx GR sin_l%z y

. 3 . 8
MOAR sinx=— and siny =—
' 5 T

G« cosxlel—sinzx:‘/l—%:% (= ?)

. 4 1
R cosy=m= 1_6_25

289
SR i, cos (x—) = cos x cos y + sin x sin y
415 3.8 84

4 Ix—=—
5 17 5 17 85

BICEIN x—y=cos 84

o g 85

oU, sin”! 3_ sin”! 8 =cos™! 84
5 17 85
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12 4 163
Twizac 11 (A8 @, sin' —+cos ' —+tan' — =T
13 5 16
S G, sin”' —=x, cos ==y, t _lf—2=z
OIR(, sinx =—, cosyzi, tanzzﬁ
5 16

ot @i,

O3,
wefle,
HoANR,
@ATY

e,

Swrzacl 12 39 I tan_l{

cosx—i sin —é tanx—2 @3¢ tan —E
3Ty 5 SN YRy

12 3

tan x +tan y ?4—1 63

tan(x+y)=— =57 =~

(x+3) l-tanx tany I—Bxé 16
4

tan(x+ y)=—tanz
tan (x + y) = tan (—z) 9L tan (x + y) = tan (1 — 2)
Xty=—z 9@ x+y=n-z

X,y R z 9P, x + y = —z ((P?)

ST SN AR

tan~! {

+y+ w12t sin! 12+cos_l 4+tan_l 63 o
X Z=T — - —=
y 13 5 16
acosx—bsinx a
— |, — tanx > -1
bcosx+asin x b
acos x—bsinx a_,
acosx—bsinx can”! bhcos x ! oo lanx
" = lan ———— | = tan
bcos x+asin x bcosx+asin x a
E— 1+—tanx
bcos x

1 a _ 1 4a
tan 1Z—tan '(tanx) = tan lg—x
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b
Twizgel 13 ANG I : tan ! 2x + tan! 3x = 1

T
S S A% tan! 2x + tan”! 3x = 1

af 2x+3x T
Q) tan _— | = —
’ 1-2xx3x 4
_ Sx b
tan”! = —
st (1—6)62) 4
AOAR S—X = tanE—l
e 1-6x> 4
al 6x2+5x—1=09le, (6x— 1) (x + 1) =0
1
Tqt (AT A x= cqx=—1.
@R x = — 1 AT P I 1, I ANSACR A2 9l 20 I, ©ig
1
x=c 26 AVE AN GFANG T |
T 2 @7 [y Sepiterat
IEEGIR DGR CREC R I
1. COs | cos 2. tan | tan
6 6
a9 el
3. 2sin_l§=tan_lﬁ 4. sin_1§+sin_1§=tan_12
5 7 17 5 36
L4 412 433 S22 . 3 56
5. COS —+C0S — =CO0S — 6. COS —+SIn —=Ssm —
5 13 65 13 5 65
-1 63_ . -1 5 _13
7. tan — =SsIn —+C0S —
16 13 5
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41 41 41 41 =
8. tan —+tan —+tan —+tan —=—
5 7 3 8 4
2 A
9 tan_I\/; lcos_1 1=x [0, 1]
. =— — |,x €
2 1+x ) ’
- — T
10, cot”! JVI+sinx ++/1-sinx =£, xe(O,—j
Jl+sinx —+/1-sinx | 2 4
Vi+x—+vl-x | ® 1 1
1. tan™' | —————= == ——cos 'x, ——=< x <1 [3f%@: x = cos 20 TNE
[\/l+x+\/l—x 4 2 2 [ :
12. 9_75_2 in‘ll:gsin_l—zﬁ
8 4 3 4 3
A AU T IR
q1=X 1 -1
13. 2tan' (cos x) =tan' (2 cosec x) 14. tan =—tan  x,(x>0)
1+x 2
15. sin (tan'x), |x| < 1 9 N« 257
WD F— B = ©— O
1-x? 1-x? 1+x2 1+ x?
. . T
16. sin' (1 —x)—2sin!x= ) 20, x G I ]
A) 0 1 B 1l C) o0 D 1
(A) 0,5 ® Ly (© D) 5
17 tan”! X —tan_lx_y G
. y Tty G I 21
®» > ®) = © = o
2 3 4 4
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ATACFA

¢ T ARAICe fGrefNfes [odre e SCrwemed ¢Fa (domains) @]
AT (ranges) (A W« *(14A1) (1S 24

SCAFF CFq 29114 (Range)
: ; WEIGKIN

(Functions) (Domain) (Princig value branch?:s)

— gin-! _ [-n =
y=sin"x [-1, 1] 2,2}
y=cos'x [-1, 1] [0, r]

(-7 =

= cosec™! R - (-1,1 —,—|-10

y X -L1) B 2} {0}
T

y=sec! x R-(-1,1) [0, ] — {5}

R _rT
y=tan" x R )
y=cot!x R (0, m)

1
¢ sin'x G (sinx) ! G A YT @FeTC =11 | IFS (sin x) ' = Sinx 3R eI
7 QoS Siearwie g @i 79y |

¢ @ «3f6 fGriafifes [Rividhs Je Sreriaa S T 727 A= <47 S[hee
77, Oits 93 faraefifes [eide 3T SworwEa YU (Principal Value)
BEIET

CFGS GO T Sy ST 212 —
¢ y=sin'x=x=siny ® x=siny =>y=sin'x
@ sin(sin''x) =x ¢ sin! (sinx) =x
o1
& sin’! P cosec ! x ® cos!'(—x)=m-—cos'x
1

® cos! — =seclx ® cot!'(x)=m—cot'x
X
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1
tan! —=cot! x ® sec!(x)=mn-seclx
X
¢ sin!' (—x)= —sin'x ¢ tan'(x)=—tan'x
i
¢ tan'x tcotlx= ) @ cosec! (—x)=—cosec!x
Xty b
¢ tan'x +tan’'y = tan’! , Xy<l ¢ sin'x+cos'x=—
X y 1~y y X x=7
¢ tan’! tan™' tan™! =2 >-1 4 57 4 ! r
an~'x — tan"'y = tan™ , Xy>- cosec” sec'x = —
. Y 1+ xy y * . 2
) 2x 1-x*
& 2tan!' x = sin’! T cos™! 1+ 2 ,0<x<1

2x
¢ 2tan'x = tan' ,|x|<1
l—x2

Xty
¢ tan'x t+tan''y = + tan’! (1—xy]’xy> I;x,y>0

SfeZIfFF cerwolt
fartafifen s s SRTes =7 2rfe | 2ibl srer sifafoe, sifes
(4769), T (598 ), OF > (600 ¥:) @R ©IFF & (1114 ¢:) farieffen
gL TN el SRR | 2 7661 W OO (A0 ST b0 PIfe @]
ORI GTA (AT 5TeT T 387! | Aeate fariefifs Fo s g swfeee
g OO 2=(S gog Tive fzel (@ I3 SRR Awife i ge AT AT @fb
o K erzel T (T |
wigfass fqrrefiifes Sremeeaa 2(fs, Std @I 93 @R Az
(sine) f2AIa SiaTe “ifdfow foe «ag WWW’C"W‘{WW@M&MM@
(RF® (Soif SR o) @ Srartaiay SopRiien |
SIFF S (600 1) 90° (AT ACT! (IR FNZA ST 3 71T @
e | @IeH *oifer T SIS Yuktibhasa (8 sin (A + B) @3 [gfe




fariafifes fReidre gem etz 59

Refzra e sihea aRr1 18°, 36°, 54°, 72°, Twiifnd sine WA cosine I
R W STER-R @i 8ne ZRRe |

are sin x, are cos x 291 A 5% sin ! x, cos ! x T IIZNET
AW SR (SIS Sir John F.W. Hersehel (1813) | Thales (600 :9}:
A1) G TN Tl @ Y T TP A FoifR ot e =z |
itz e frifites Swel (4T T Ffoge S92 | fofF Frifie ¢ o
Tooel TNl RIS MG QN O Aol F03 @3 e gft weel
Forifires Swet o s :

H
S = tan (374 TafoTier)

L0
s

Tl fagrer AZATART TGS 45 2T I T SRAORS SIS
wg e FAF FAS Thales ICARCE | APSIF & 2TATH Thol € 77g
G ST SIS 2B SIS ST (7 T |



wmzf

‘ SUT@@[ (Matrices) ’

o The essence of Mathematics lies in its freedom. — CANTOR <«

3.1 Sh
sifeirea ffew = it s Swid | s 2o aifdces o 392 et g |
@2 iAo TGN STy e Sfox PeTaR SN IS SET A HRered AR |
WIGER 9w @2 (@ @iis ANTaereE@a Tide e 93 aner FRe aag
e 2RfoT TS | GH @ G (@RS AT OFd 7200 SRR Sy 2R
T 27 I, S0 WG TARIASl @2 I (AF N @ | WG d0F @]
FaeIsl o FHTHIR (Ao CRIGHT (2T ( electronic spreadsheet ) TR
41 2, Al ey @R [eeitas [fen @wa @+ A0es (budgeting ), REFT ATHEIA (sales
projection), ¥ ST (cost estimation ), (FIT IR Fenee] [Foage Topi (F0q
I T T | TR IS (STN0F S| (o 944 (magnification ), 96 (Rotation )
G (I G0 o1 A1 eifsmere, s 7l Neifes S Toiisi =1 R | AT
&1 (cryptography ) 641 Rvpire Silhs 217 321 23 | 2lfeited @B il xjy=ig Resitag
g WS =i a2 4t 27 1, Sy @t 9929 T4 27 T =0 (genetics ),
TNSTS ( economics ), AMGRERITH (sociology ), g ARSIt (modern
psychology ) @3} s o=1#[1T (industrial management) |

93 SGIC, G 32 IGH Aeaiidres (e RIFswee A 2o 2ea s
IR ST 20 TIH |
3.2 1S (Matrix)

A AT SR 92 TG A F0O BiR (, A 157 el e | =i aitts

[15] R2oNtR 2 S0 iifF, Tl [ ] 97 foorag 74T T4 Ao A2 (@RI | @4,
M SR A 0o 27 @ A9 157 2ol @32 66 e =iz | s @fore 2
09 AT [15 6] BRowa T @R [ ] @3 foorma s sl qiag aro sie
QIR AT AR T FEICHF AN | HTET] ST Q2 (A I @, T4 93 ©IF 72




wits 61

T ferrl @ PR Aol @R F0 101 A T (e 200 @2 STE 2 A0
R
A e 15T e GEN 615 T,
Tz oz 100 Al @R 25 et
Prrem e 1300 Aol @R 515 e |
Q2 BT A SR THFCA AT A 2

Yo AR I A
At 15 6
et 10 2
st 13 5
3R WfoTs TSIt 2 41 T A—
15 6 | <
SRR
10 2 | «
SSREIE]
13 5 <«
0 0
2y e
\oici \oici
L,
BB et e
oI AL 15 10 13
FECF AR 6 2 5
U AT 1 2 8 —
15 10 13| «
SRR
6 2 5| «
0 0 0
Ay faer ﬁm.
Y Y Y

A eI (arrangement) AL BT feTlo17w AL IAFCH A1, el @ P
QIO AITF 2 (T G 7o WeE ferfoiam sniajrant aies e, o @< P
FEACI FRANCE 2 T |



62  sfffe

SO, @SR Tesz 2 Alfre ferfsrm o aie wi, feml «3 e
YO FRAIF A I | ST AT ferforam 72719 I e, e @3 Frmees
FEACTE MU 2 I | GATTT 1 G0 e A A GH (matrix) I 27 |
Fliere, SR GAE W AceifRie w0 A -
el 1 WG 26 AN Al SCAFFCRE GO S G0 SROFI e | F7L
G2 SCAFFYCAICS WHTHT T2 A 217 (entries) T67 2T |

ST SGHCE T 220 3K 3 @i 2! S | s siieee g Snigzet ore

2eT: ) 1
) 5 2+l 3 —E s
1+x X 3
A=| 0 5|,B=|35 -1 2| C= .
3 6 5 cosx sinx+2 tanx
B -

TATRT TR S T @RI SR SoAmmeten ifhee 77 5o 0 @)
Tory (@4 wafRre SotmiaaTe G B o1de 0 F61 27 | 2O A @3 36 i @3k
wio ¥ wtg, B @7 31 A @3 310 ¥ ity 92wl C @3 21 i @3 3% v iz |
3.2.1 V}ﬁf}'@ﬁ & (Order of a matrix)

m 6 AT @32 n & T8 7S WHIE m x n S WGT L1 FAF+TS=@ m x n
G <=1 = (‘m by n’ WG AR 201 270) | FoAR, T2 MG Sl
SR FCF SR FE00 oA A 261 3 x 2 WG, B2 3 x 3 WIGH @R C 25 2 x 3
SRR | SIS (7T AR (@ A @93 % 2 = 6 T Toimie T, B @k C @37 T2 96 @ 6
T ST |

ALFNS, 90 m x n MHER FFEe o Tee A:

i i "
&ml (:ZmZ (:2)113... &mj e «
SRR A=[aU]an,1Ssz,1S]Sn i,jeN

GBI, | o AR o, a,, a,,..., a,, TAMRYEN FE e &7, 9FT©IE j ©F
w3 a,, a a,, GAMITEET N0 sife 27

Vi

AT, | O A IR j 0N B S TG 2 a | @fbre A=t A @1 (i, j)
O TAMINE o109 Al | m x 1 SHGCS THAWI <0 =0 mn |

gy



TED | G I
1. m = n SR WGAE A =[q,], ., AP a0 e w1

2. SN (PTG 92 MGHACEN [T IR (@9TER SAMSTE 2 AW AL
S I N D) S5 |

IR G e SRS @6 779 (x, y)@m@w(wwwwﬁ){ } (@124 [x, v]).

BN AP FICS AR | Brzgel A &% P(0, 1) & UGS St ool St i |

P=m =l [0 1] S |

T I (T, GO TR a1 ([@T© % Brag (i Repaietite s sisiEs
ST 2 A0 A1fT | Ttz A ABCD G0 59es: RTaba Sl A (F1felss Regajrent
A(1,0),B(3,2),C(1,3),D(-1,2) |

Q4e, 5g9S ABCD (3 SIS SIFICH frsgeet Sormlio 1 T |

A B CD A1 0

X:{13 1 1} e y_B[3 2
02 3 2 cl1 3

D|-1 2

4x2

TSI, G5 ST SRS SHIffess Hras (Rl Rotentss Govitoi a1 o) suiGH
A2 ! @S AT |
QL BT Sl g SR Reaee S |

Trzact 1 foafs S 1, 11 933 111 93 237 3% Ff2a w3 7=ifFe faffis w2 [Krapa
A |

AT wfzen =5
I 30 25
II 25 31
III 27 26

THATAE S9N 3 x 2 G ST ToRII#( A1 | PO Al G2 e wes fefom
2! (G 2




64 sl
TR OATE! 3 x 2 G SHIE FICoA o= 1 A

30 25
A=|25 31
27 26

TR AR @R faor wE ferform s 4ifh IR 11 @3 Sf2a S 7RIS 2501 0T |
Tzl 2 T 6 G 8 6 Beimie A, Ota «fba TSI 9T F 200 2N 2
T Sl S @, I G0 ST m < 0 FER T @, 9T mn RAF TAWE ACF |
TSI, 86 Tt RIS G o= TSRy 76eT o[ el Ca ooy Sl qreifs e e
(ST foefar 3919, AR 9JelzaT § 2T |
GO, AR Ao Foo (GG 29 (1, 8), (8, 1), (4, 2), (2, 4)
SO, TG FAYCE 261 1x8, 8x1, 4x2, 2x 4

Trrzac 3 @ 3 x 2 FCIF WG 07 I AT SAWIoYT aij=%|i—3j| [l 27 |
I AFISICE 3 x 2 FIF G0 T =6

ay app
A=|a, ay
as) ds
1. .
GECH aij=5|l—31|,i=1,2,3m<j=1,2 |
1 1 5
SEIE a,=—|1-3x1|=1 a,=—|1-3x2|==
o D= li=axI=l gy = f1-3x2)=
1 1 1
a,, =—|2-3x1l|=— a,,=—|2-3%x2|=2
w=512-3x11=3 @y =312-3x2]
1 1 3
a,, =—|3-3x1|=0 a., =—|3-3x2|==
31 2| | 32 2| | >

o9, e Il 2 A =

O N -
N|W |



3.3 Wikt awarew (Types of Matrices)
3 SRR, SR RfeT <@ G H Mo SieEsa 391 |
(i) TS WIEF (Column matrix)
I LR T GO B AP, O Gibes B8 WIS @1 27 |

0

J3
TvigRel 2T, A=| -1 | 990 4 x 1 G |

1/2

AL, A=[a,],,, &0 m x | TS MG
(i) #ifs WG (Row matrix)
@Ien MG 1 96 Mg A A, 9@ @b T WG =)

Wﬁ%&m,B:[—% J5 2 3} (5 A T |

1x4

AN, B=[b,] ., b 1 x n S0 A G

(iii) 2of Wiy (Square matrix)
@ AT RTIR AFTAIR FR2A G3R TR TR I 2, A0 797 WG F I
| GO 9F% m x n FERF WGIE <36 3of WifGw 30 2w W m =n =7 @R
@f5ts n” FE I9f G Fet 271

3 -1 0
Ttz R, A=% W2 1| a3fs wem st s Wil |
4 3 -1

AL, A=[a,] ., 46 m o o 516 |

Tt A = [q,] 9 n SR I W =7, ©@ a, a,, ..., a, SARIE
(Fforme sicantefTen) sifGa A @3 3¢ 919w 1 |

1 3 1
e, I A{z 4 -1} 2 O A IS 97 I Somaai 29 1, 4, 6|
3 5 6




66
(iv)

v)

(vi)

st

%< W3 (Diagonal matrix)

@b WTGHB =[], ., & 7 TGF 1 2, 7w Gbq o T e Tofinie
S edie, WEIB =[5,],,, < v Uil @ e qMb, = 0,747 i # |

m

-11 0 0
-1 0
W@W,A=[4],B={O 2},(:: 0 2 0f, 230w 1, 2,3
0 0 3
Foa < g |
CFSTA WA (Scalar matrix)

i o G oo s 3e7 =7 7 @b T Soimimeten st 2 wielie, @t
A WTH B =[b,],, , T CFM Gt <= 27 7w

bi/.=0, A9 [ # ]
b, =k Ti=]j, @A k 90 L35 |

V3o oo
-1
Twregel ReTE, A=[3], B:{o OJ, c=| 0o 3 0TS 1,2 @R
B 0 0 3
3T AT W |
@5 WG (Identity matrix)

GG 3o i a7 el AfSG o 193 SRS w17t Soimmejeatt =, @bt 97

fGF | wdie, of ihH A = [q,], ., & 935 G 7= 27, W
1w i=j

a"f:{o i)

SR 7 SO G I 1 7= 2P | 34 eipifers e (e S =4S

2, O SN GfGC [ @i FeTeied e |

1 00

10

Stgael RO, [1], {0 J{O 1 0}3@1,2@:3@3&@%
00 1

o 6 @, G I YIS G0 95 G 20 39 £ = 1 | [og afelv oo

WG 5oz @36 Fa 7 WG |
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(vi) *[+5 S7GH (Zero matrix)
96 WA §7 WGH (zero matrix) QLA (null matrix) I 27, T @fbx A1

AT = 2T |

Triizgl RS, [0], {0 0} B g 0} [0 0] TRl a1 X« S0 | STl Xy

WIGIAE O AR 2B S | SR [RITY 200 Giog S 5 20 |
3.3.1 GIT WSt (Equality of matrices)
wieel 2 95 UGSt A= [a,] @R B =[b,] (=1 a1 i1 <1l 22 Afw
(i) LT A 93 B 938 S T |
(i) A @7 2AfH ToAMIT B @7 SRt SoAMIT 7ol 27, el i G3R j G I TS o)y
a; = bij 7|
2 3 2 3

s [} o} e [ ] o
T G < | AWM Y0 T A GR B #AF15 11 2, S ARG SFOE orite 2 A =B |

¥ y] [-15 0
ﬂﬁ z a|=|2 \/g @,WX:*LSJ’:O:Z:Z:‘I:\/g’b:3’c:2
b c 3 2

x+3 z+4 2y-7 0 6 3y-2
Twzad 43w | -6 a-1 0 |=|-6 -3 2c+2| TWOA,

b-3 =21 0 2b+4 =21 0
a,b,c,x,yﬂ?izﬁ?Wﬁ@Wl
TR (@R 2Ave G 96 T G, FOTR U7 ST GAMI o SR 701 20 |

G 7o STl Sotmieffer werm S S o173,

x+3=0, zt+4=6, 2y —7=3y-2,
a—1=-3, 0=2¢+2, bh—3=2b+4,

a=-2,b=-T7,c=—-1,x=-3,y=-5dRz=2
Trizadl 5 WEEERe AN 20 a, b, ¢ G d 99 T {67 Fe

2a+b a-2b B 4 -3
Sc—d 4c+3d| |11 24
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sl f6 RS ATl 208 SRFet AW Gl I SR AT,

2a+b=4 S5c—d=11
a-2b=-3 4c+3d =24
G AT T IS A AT,
a=1,b=2,c=39Rd=4
SRR 3.1
2 5 19 g

1. WiGsw A=|35 -2 % 12 |, @3 Ty ool et
b1 -5 17

(i) G, (i) GO TAMITR AR,
(iii) TR a, a,, ay, a,, 9R aB@WI
2. A g% WG 24 © Totmm A, o «fox 7@y IRt F 2re Ata? W
@f5F 13 5 Tomia ATF, O ST F 232

3. A @6 MR 18 T Som A, @ Ao 78y FH9ET J 20 A ? IF
@f5q 5 5 T AT, O FHYCA F 232

4. @@fb 2 x 2 T A = [a,] 510 S, T SAMINECET 2= 0y @

_(i+))
2

_(i+2))°
2

M) ay

i) =" i) q,
J
5. @ 3 x 4 WIGH 0« T¢I, T SAMFT oy 24va
(1) aij:%|_3i+j| (i) a;=2i—j
6. fmfEfas wieeewE 20 x, y @R z -4 Wi e et
x+y+z 9
14 3 |y z L [x+y 2] 6 2] . B
O){x 5}_{1 5} @){5+z ,@J—{S 8}0@ { x+ }_{5}
y+z 7

a—>b 2a+c}_{—l 5

7. W{Za—b serd |1 o 13} (A a, b, ¢ G d &7 = 77 |
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n

(A) m<n (B) m>n (C) m=n (D) IR @0«
9. x 3R y 9T AME (N AN oy [HfAfs s (e T 272

3x+7 5 0 y-2
y+1 2-3x|’|8 4

8. A=la),., % a5 mfGe 2, 7w

(A) ¥=—, y=17 (B) fefaaiopiea
) -1 -2
©) y=1, x:? (D) x:?’ y:?
10. 3 % 3 FEFAGY AT MG 72 F @, W0 AT Sofinie 0 =12t 1 237
(A) 27 (B) 18 (C) 81 (D) 512

3.4 Wiyt afsarmg (Operations on Matrices)
G SCoRTT SR G 6% A1 o5l 59 (e UG @19, % g et e
iGesr et siGTe #itef @3z 9 |
3.4.1 WGHT @9 (Addition of matrices)
N I FOA A G2 B IR 716 S0 SN0R | Al fb iz qieras ifersions ey fomi
RIST T 1, 2 9% 3 G@CER (917 ol 2o 76 | 2Afofb SRR Sevive 74 sl
IIFICF T TR 1 247«
A T BRI B Xt w1
TR qiferel Bl qiferel

1| 80 60 1| 90 50
2| 75 65 21 70 55
3] 90 85 3| 75 75
W IR T RST T3 2o 4@03 (o (K@T Grom GG L e bR | 99
(G &F© (4TI e gt

1 52 3T Reial : AR S (80 + 90), AR &y (60 + 50)
2 T [elal AT S (75 + 70), ARG (65 + 55)
3R [elal AT S (90 + 75), ARG (85 + 75)

80+90 60+ 50
G5t WG NHFEF GOIE dFH FA AT 2 | 75+ 70 65+55].
90+75 85+75



70 el

@ Jor MHFT Soitaz 1o mifher swiS | s o7 37 @, 1o e =S 2=
5 Ta T e A 2ve TSP SR st Soimime e @iol 30 | ol 1t s
I 20 B(A |
4 G 43

by, by b
}“ﬂﬁzx?’mmmw{“ . 13},

21 22 b23

a3, M Az{

ay; Ay Ay

a,+b, a.,+b a,, +b,
2x3mwﬁaaﬁﬂ]@@®,WWA+B={ T }W
Ay +by ay +by  ay +by
ICRIEEEaEd
Ao, A A = [a,] 99 B = [b,] 76 B2 3, T m x n SO G 2 R0 76
WfEw A @k B @3 W% wiftw C = [¢,], ., @9 Wi sf, @ies

c;=a,+ bij, i R j G G HPeT AN & |

m

, 20 A + B g s |

2 51
1 -1
Trzad 6 A{\f ; 0} ¥R B=

-2 3

N | —

@TT A, B @I % @33 wefie 2 x 3, 6K A G B G ({9261 ARG <R ©f Z67

243 145 1-1| [2+3 1+5 0

A+B= 11= 1
2-2 343 0+-— 0 6 —
2 2

[T |

1. == (& fwea <eice #AifF @, W A @9 B G2 S0 11 27, O3 A + B feize =1

2 3
WWWGTW‘&]‘%A:L 0},3:{1 3 ﬂ,WAJrBWQWI

2. Ol T FA0e AR @, WG @9 932 FER GRS GIoo[teice s
A G0 wlRe |
3.4.2 G (FIT QA GF WGCHF 997 (Multiplication of a matrix by a scalar)

QL W TR @, ToT O A R SR A7 LHC SeAme Taojel T et (3.4.1
ol |
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A R PR 274 Gerifne A2 (2t @) fomget fze
SIGEs el

A RITR IR Seolfrs R[S 7l (477 goig 14 g+ et 2@
e 3Tl

1[2%x80 2x60
212x75 2x65
312%x90 2x85

160 120
«for GH SFE (150 130 | Foot A 0 A | SN GF IR (@, oA
180 170

MIGCER &l Somae 2 71 9o I Toa G el AT |
Fiere, GER (R o e sEi el Awiire wre Al e
AMA=[a,], ., 90 G K &k G (FTIa M 27, O kA W7 @olo sifEsy 2,
T A 97 2fSTs SHAMINCE et A k TG 9jel I sAhea T |
SRACE, kA =kla,], ., = [k(a)], ., T i QR j G AGI AT AT & kA

& (i, j) O TAMIG 2T ka, |

mxn’

3 1 15
Snzzet ReTE, A A=|5 7 3| =W, °@
2 0 5

3 1 15 9 3 45
3A=3|5 7 -3|=[3J5 21 -9
2 0 5 6 0 15

=6 WFER ANTF TIHH (Negative of a matrix) 90 WG Ao T
— A 7R 2 T TSI —A = (— 1) A 7R RS FF |
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Trizge R, 4, A= {_35 j,WAQ_ﬂ

3 1 -3 -1
~A=EDA=ED -5 x - 5 —x

WiGE wEa (Difference of matrices) I A = [a,], B=[b,] G FN O m X n
S0 4 1T 2, O A - B @l «=fb SpifGst D = [d,], @i fferel ot 23, el i
=R j G A N G d = @, — b, |9, D =A - B =A+ (1) Budie i A
@R ITH — B @7 A |

1 2 3 3-1 3
WM‘&&A:& ; JaaaB:{l 0 2}®,W2AB]?{°§IWI

1 23] [3 -13
2A-B=2 -
{2 3 J {—1 0 2}
{2 4 6} {—3 1 —3}
- +
4 6 2 1 0 -2
2-3 4+1 6-3] [-1 5 3
1441 640 2-2| |5 6 0
3.4.3 WGEF @9t afFAT 45171 (Properties of matrix addition)
WG s e FetERe il P s s
(i) fafarm e (Commutative Law) 3 A =[a,], B = [b,] @98 S5 ©2 m x n
FEREH T, SXTA+B=B+A|
Q3 A+B=[a]+[b]=[a,+b,]
= [b, + a,] (RO @1eeeT T o)
=(b]+la)=B+A
(i) FLCAD T (Associative Law) €33 & 92l m x n S fo @ e Wifes
A=[a],B=[b,],C=[c,] 9= (¥(q, (A+B) +C=A+(B+C)]
G4, (A+B)+C=([a] +[b,]) + [c,]
- [aij * bi/'] * [ci/'] - [(ai/' * bij) * ci/']

=la, + (b, + ¢, ()
=[a,] + [, + )l =[a] + ([b,] + [ h=A+ (B +O)

S SIS 2



(iii)

(iv)

witw 73

(e TS WEy (Existence of additive identity) S ST A = [a,] @
m x n FCE AT GH, CEA+0 =0 +A=A | TSI I I O z&1 PGz
QICAT LT (I9Ter Ben |

e FoAitea w¥Y (The existence of additive inverse) TG I A =
[a,],., @ @@ s, $@-A=[-a],,, o <0 s ag2t @
A+(—A)=(-A)+A=0 | SR, -A T A ¢F (@9 R2Fre S0 A GF 419 |

3.4.4 MGTET FAF erca gfafer (Properties of scalar multiplication of a matrix)
M A=[a,] €<% B = [b,] <SR FI O m x n S0 WTw @ k8 1 76 ez
T, 9,

)
(1)

(iii)

k(A+B)=kA+ kB, (i) (k+t DA=kA+ITA

k(A+B)=k([a) +[b)
=kla,+b]=1[k(a,+b)]=[(ka)+ (kb)]
=[ka]+[kb]=kla]+k[b]=FkA+kB

(k+ DA =(k+1)]a]
=[(k+l)aij'.]+[kal.j]+[lal.j]=k[al.j.]+l[al.j.]=kA+lA

8 0 2 =2

Twizad 8 I A=|4 2 |eB=| 4 2 | 7%, wa o X [T 0701, 749

36 =5 1

2A+3X=5BI

T4 (S 9CR 2A +3X = 5B

al,

A4 4

-

2A+3X-2A=5B-2A
2A —2A +3X=5B-2A (GER @R RS 6w 7))

O+3X=5B-2A (— 2A T 2A @F @Iore o)
3X=5B-2A (O &1 @loret Sitem)
1
X =3 (5B-24)
2 2 8 0 | 10 -10] [-16 ©
X=%5 4 2|-204 2] 1=3 20 10 |[+| -8 4

=51 36 =25 5 -6 —12
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—10]
—2 73

110—16 -1040 1—6 -10
=—|20-8 10+4 |==|12 14 |=]| 4 14
3 25-6 5-12 3 31 -7 3
R T -3t
L 3 3

5 2 3 6
Wq9nﬁX+Y={o 9} tﬂ?RX—Y={O qur,wxmaYﬁ@W|

9 0 -1

8 8 8
= 2X=
RSN

A @STOIR (X +Y)+ (X-Y) = {0 2}{3 6}.
4, X+X)+ (Y- Y)—{

1{8 8} {4 4}
1, X=—
210 8| |0 4
I, (X+Y)(XY)—{ } { }
+(Y + 2Y = >
. X=X+ Y)_{ 9+1} {o 10}
- v ! 2 4] [1 -2
’ 200 10| o s

Trtzad 10 fTsfis wiee 200 x 93 y @ I T et

x 5 3 —4 7 6
2 + =
{7 y—3} L 2} LS 14}
I (ST =R

2{x 5 } {3 —4} 7 6 2x 10 3 -41[7 6
+ = = + =
T oy=3] [1 2 15 14 14 2y-6| |1 2| |15 14

|
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. {2“3 10-4 }_ 7 6 243 6 ] [7 6
’ 14+1 2y-6+2 15 14| | 15 2y-4| |15 14

l, 2x+3=7 U 2y —4=14 (97?)
<, 2x=7-3 @R 2y =18
a, o= GR y=E
2 2
efie x=2 G y=9

Trlzac 11 12%m IS AN @R JFoae Ficg IoTrel, s{fee @32 963 T foq
AN AT BIF R | GTLHRT R I W T FA 2 (o 2l LI0wat
fifes (Tretxr) fevmfere sifGsr A€ B @31 ST oredl 241 |

I N R (GRART)

IPS o wedl

A= 10,000 20,000 30,000 W
50,000 30,000 10,000 W‘Tﬁf‘{?{_
3R e [iE (Grew)
120G S b S o |

g | 5000 10000 6000 | SREIN
20,000 10,000 10,000 | soee fieg

() CIToR3 € SBRA e 2t Facaa 2felb et @it [ sifqmel e et |
(i) CIToR (AT SR R Fopg 2k 2ot e aeat |
(i) T TSI FTF GIG RIFT T2 2% 371€ F(F, O AT Al AR ST SNIRT
AT T 99 B0 |
L
(i) G GR DB A 2AToIF FICA 2fol eiaa (i [ifF za
ITTS AR el

A+B= 15,000 30,000 36,000 | FwfFEE
70,000 40,000 20,000 Waﬂ"}[@{
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(i) CITBFT (AF WIRE [ e =5
IS AR Wl

A_po| 5000 10,000 24,000 | SN
30,000 20,000 0 aJgoe Pk

2
(i) BYF2% = —xB=0.02xB
100
12 1G] B 5 S <

0.02| 5000 10,000 6000 |SINEL
20,000 10,000 10,000 | sjgmee Fieg

12 G I < - S o)

[ 100 200 120 J AR
B 400 200 200 DELERIMEET

GOIF, SCIRT NI ANFACER 2fel emg aitaa [iFa Toig et s ire IAFw 100
B, 200 BIFl @3R 120 Biel; ojgeae Pireed afelt aslw aitas [Riew $o7 2ia oo
JAFC 400 GIF, 200 BRA € 200 TRA |
3.4.5 MGEF 99 (Multiplication of matrices)
1 R € Wi 7o 3 | i1 2 6 et @3 55 91tara 32 e BiF, 744 i 86 s
@2 10 6 oIt T2 w9t | Ol TSR G0 (AP A1 I Sy Cole, ANoCeT forsgi:

AfoTs FeTCr IS 5 Biel, @il its™ I2ca s 50 5 |

ATOICH T G| 26 FACO 20 2 508, AT &ATAGH (5 x 2+ 50 x 5) G wefe 260
BIRl, T WG 2TAS (8 x 5+ 50 x 10) B, Wi 540 BRA | AT St s
TopRitoR M gl forare #ifJ |

CIRICTIRO)] aifoa w (Grm) ataEn @Y (i)

2 5 5 5x2+5%x50 3 260
8 10 50 8x5+10x50| | 540
YT (O] ST G510 (AIFITA WIS AGIR s7e, wiafcet] fmegat:
2 e wIN 4 BIl, afSfb sitara 32 %I 40 Bist |

AT E TREI TN 40 BIA | Qe T SN TATL @I (oI G AT LR oAfiet
JAFC (4 % 2+ 40 x 5) T = 208 T @3R (8 x 4 + 10 x 40) 5 = 432 5= |




witsw 77

S, TG O WHFCo TopRilofe a1

L& [CEIRO) aifsfoa wiw (Bram) atareE o (Brr)
{2 5} {4} {4x2+40x5}_{208}
8 10 40 8x4 +10x40| |432

Q4 CEACHAR ST T 41 IR 32 TS S F/Co! 2pi 1 I

L& CEIBO) afoa w (Grm) atareE o (Br)
{2 5} {5 4} {5x2+5x50 4><2+40><5}
8 10 50 40 8X5 +10%x50 8x4 +10x40

260 208
- {540 432}

TR RIS s ItTa @0 SR | SIS o1 AR (@, A 9% B G 940a
ey, A SUIGCHR B0E Al B WIGTER AR AL 114 200 201 | ORICls WiGHeelts
TAMITYTE AT ey, S A GF AT 9% B G BEYTE SR AR 96l I 3%
GO (@15 S | 2ibfere S, SRl SR e WEgee FKeire IR

ufo sGa A @3k B @3 9jeiwat faefizel S0 a7t A @7 BT830 B @ AR R4
T & |0 A= [a,] 2T G0 m x 0 T €<% B = [b,] 2671 &6 1 x p 5013y, 00
A 938 B WGS9/ 996 261 m % p SCF 0 0iiGH C 1 50TH C @3 (7, k) O Sl
¢, CI0S, SR A & O A1 G B G k O B S2AMI SAICH 5o Bl G Aorpatof Tt
Isrzee fovefar fet | S I <t A, AWM A=[a,],, . B=[b,],. , ZH, ©4F A g i o ARG

mxn’

blk
b2k

2 [a, a,...a,] 9R B 9 £ OF TG b T& - |,9 ¢, = a,b,ta,b,+a, b, + ..

by

n

+a,b,= L% P 1 C=[c,],., %A BT )
<

in ~ nk

2 7
= ll,quCDﬁcﬁrwwaaa
5 -4

Twigael BT, 7 c{é _31 ﬂ 43 D-

112 27
Sl‘w_c'r%?a?fCD_[ H-l 1]

0 3 4
5 —4



78 eiftre
@S 257 @36 2 x 2 WiTH 7 2fel ToAmia C @7 @l AT ARSI @3 D @
(I BB S S2AMTAIR 9JoRFCe IS | 42 B Slefai 2a

s [ o [ 2 7] [m@+chenr@6) 2
CARIEE 7; ‘1" N 9 9

s [0 3 4

s ARG [ 2} [2 7} [3 (1)(7)+(—1)(1)+2(4]
WS -1 1=
s |0 3 4] L5 - ? ?

flwafam [, 5] [ 2 7] [13 )
TS o -1 1]=
saeE |03 4] LS5 -4 [0@+3D+45) 7
e feml ;1 L[ 2 7] [13 9]
KISCARIGEL -1 1|=
s [0 3 4] LS -4 |17 0()+3(1)+4(-4) |

(13 =2
«eig CD =

|17 -13

6 9 2 6 0
WﬁleBﬁcﬁrw,wﬁA{z 3}«@:{7 0 8}"@“

S TGS A @76 W SR T B G A A AW | o AB e @y 1 @z
[6(2)+9(7) 6(6)+9(9) 6(0)+ 9(8)}

AB =
12(2)+3(7) 2(6)+3(9) 2(0)+3(8)
_"12+63 36+81 0+72] [75 117 72
__4+21 12427 0+24| |25 39 24
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e T AB fAefacaian 27, 939 BA fefataisy @ie 2t Aita | St Twizact AB
fefcaien g BA fefacaian «w sizel B @3 3 6 98 Witz @2t A @a i@ 2 6 (3 710) a1f
Sz 13 A, B IS m x n, k x [ 3G 2, 041 AB 432 BA Tora ey afn @3
Ay T 1 = & 932 [ = m 2| RO @3F0q, 37 A @ B SO @3 F0w 3of Wifgs =3,
4 AB @ BA Terzig fefacanay |

WG 9Jeta [/imraiere ewiere! (Non-commutativity of multiplication of

matrices)

G2, GG SR AR St (717 @ TS AB <2 BA T3 ey, «ff aieaiz
T T AB =BA|

23
1 =2
quszrm{ 4 o 53} @ B=|4 5|, 9% AB, BA A s5¢a1 |
21
W8 (T AB #BA |

SELE @EY AT 2 x 3 IGH @R B 24 3 x 2 IGH | [oqk, AB @R BA Tow2
fRefaraiel @9 IAFE 2 x 2 2R 3 % 3 S OIfeTdl | 575 ¢ @,

- 23
12 3 2-8+6 3-10+3 0 -4

-4 2 5 —-8+8+10 —-12+10+5 10 3
(23 L 3 2-12 —-4+6 6+15 -10 2 21
RN BA=|45 { }: 4-20 -8+10 12+425| =|-16 2 37
-4
121 2-4 —4+2 6+5 -2 2 11
=593 AB = BA

T SIS AB % BA TSR for S04, 7991, AB # BA | 5%, (P8 [ T
T AB €38 BA FW8I® AN Z0@ AT M G TN G2 T | O F Gfo (ox =7, G2t
I G5 SHIEIEF AR (I (@ IME AB @2 BA (53 S0, Sl A 18 2@ AN |

Swizadt 14 3 A:F 0} u‘lﬁ‘(B:{o 1} @,WAB:{O 1}.
0 -1 1 0 -1 0

0 -1
G BAzL O}W@AB:tBA

GO, SIGCSR 9o RfSsRiay 73 |
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[TuT  |am o @2 7 @ Afe (ool WilH A, B 9 e AB % BA @9IH AB @€
BA ey | Swrzaersge],

i A=[1 0},32[3 0},WAB:BA:[3 0}

0 2 0 4 0 8
TF I (@ G2 FOE I WG [RfTReisr 2 |

}Iﬁ?w D&k YelFe T *j Wi (Zero matrix as the product of two non

zero matrices)
S SN @, ATI TR @, h AT G IM ab =027, O a =0 b =0 | «f>
G &) 710) 28T ARG (73 | G55 SRR EF ARG S Gff o7 5404 |

0 -1 35
WMSABW@W,?&A{O 2} GER B{O 0}

Wmm\mw%_O—l 3 5] [0 0|
’ o 21]lo o] [0 0

GeITE, AW i HTHR JerreT G0 *[= SHhH 27, @b ARG 7 (@, ST =y
@1 =y 1T |
3.4.6 T3 997 440 (Properties of multiplication of matrices)
G CER e frsferfe afatet (T 5eet, T S aistiel 2ot Srard 4R |
1. wgeate o (associative law) QGRIAT foas WG A, B @3k C @7 Sy SIS
AZ, (AB)C =A (BC) @I 7o Tox A3 e |
2. 2% o (distributive law) foaf iy A, B @R C @a &=y
(i) A (B+C)=AB +AC
(ii) (A+B)C=AC + BC, @I Ao T #AmfE el |
3. 9JelE SICSvd W8y (existence of multiplicative identity) AT I WIGH A 9
), G TN GG SCen IGT OIfEg ©Iir @A IA=AI=A |
Qe @2 LTI Ce! SIS SHIZATEIR AR AR T2 |

1 1 =1 13
Twizded 16 I A=|2 0 3|, B=|0 2| e C=
3 -1 2 -1 4

A(BC), (AB)C faefr aat @k (rite (@ (AB)C =A(BC) |

{123—4

g, T
2 0 -2 qur
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1 1 -1f|13 1+0+1 3+2-4 21

T SN AR AB={2 0 3|| 0 2|={2+40-3 6+0+12|=|-1 18

3 -1 2||-1 4 3+40-2 9-2+8 115

2 1] 242 440 6-2 —8+1

1 2 3 -4
(AB) (C)=|-1 18 { }: ~1436 240 -3-36 4+18

O3,

2 0-2 1

1 15] 1+30 2+0 3-30 —-4+15
(4 4 4 -7
35 =2 -39 22
131 2 =27 11
13 1+6 240 3-6 —4+3
1 2 3 -4
02{ }: 0+4 0+0 0-4 0+2

2 0-=2 1

-1 4 —1+8 —2+0 -3-8 4+4
(7 2 -3 -1

4 0 -4 2

7 =2 —11 8

1 -17[7 2 =3 -1
ABO=[2 0 3|[4 0 4 2
3 -1 2|72 -11 8
[ 7+4-7 2+0+2 -3—4+11 —1+2-8
— (1440421 440-6 —-6+0-33 —2+0+24
21-4+14 6+0-4 —9+4-22 —3-2+16

(4 4 4 -7
= |3 72 39 221 ~r5ez, (AB) C=A (BO)
31 2 27 11




&2 aifere
0 6 7 01 1 2
Trlzad 173 A=|-6 0 8|,B=|1 0 2[,C=|-2
7 -8 0 1 20 3
2T, OFE AC, BC €% (A + B)C < it | e, b2 61 (@ (A + B)C =AC + BC
0 7 8
Mg @, A+B=|-5 0 10
8 -6 0
0o 7 8][2 0—14+24 10
Jeak, (A+B)C=|[-5 0 10| |2 |=|-10+0+30 |=|20
|8 -6 0|3 16+12+0 28
[0 6 7][2 0-12+21 9
RIIGR AC=|-6 0 8| |-2 |=}-124+0+24 |=|12
|7 -8 0| 3] | 1441640 30
(0 1 1][27] [0-2+3 1
- o= |1 0 2|2 |=|2+0+6|=| 8
1 2 0]|3] [2-4+0] |2
(9 1 10
Jedqk, AC+BC=|12|+| 8 |=[20
130] |-2 28
9503, (A+B)C=AC+BC
1 2 3
Trizacl 183M A=|3 2 1 |=W, @ @AS @ A*—23A-401=0
4 2 1
1 2 311 2 3] [19 4 8
TSN AT AZ=AA=3 =2 1||3 =2 1|=|1 12 8
4 2 1|4 2 1| |14 6 15



1 2 3}119 4 8 63 46 69
TOdR, A*=AA’=|3 =2 1|1 12 8|=|69 -6 23
4 2 1|14 6 15 92 46 63

G,
[63 46 69] 1 2 3 1 00
A3 —23A—-401=|69 -6 23(-23|3 -2 1(-40/0 1 O
92 46 63 4 2 1 0 01

(63 46 69| [-23 —-46 —-69] [-40 O 0
—169 —6 23|+|—69 46 -23|+| 0 —-40 0
92 46 63| |92 -46 -23 0 0 -40

[63-23-40 46-46+0 69-69+0
=169-69+0 —-6+46-40 23-23+0
192-92+0  46-46+0 63-23-40

I
©c o ©
©c o ©
©c o ©

Il

o

Trizael 19 G5 KeieTe! b @ Asiies o ok 21 foals Soim @ GEies
T, AT o < Bioa e 2b i Ty G Sremiceats) RIS e et | 2fe
NG 26 (217 e A SR Wy e zes

#ifefb eI 5 <
40 (RTRITR e
A= 100 A=<t foica
50 BT

o =127 X G Y -9 &S 4R0aa QIaleies s 7122 s ore get

Gfem  afEafehim  Hiamgm

| 1000 500 5000}—”‘ w5 *5g X @R Y -4 & Wt aial (N6 O Aol fefr
3000 1000 10,000({—>Y

A



84  sifdw
ST S oA

B 40,000 + 50,000 + 250,000 |—» X
a -Y

120,000 + 100,000 +500,000

720,000

AR 76 #1203 & we 7T GG AT AT TAFTH 340,000 7T @3 720,000 2371
w1fi 3400 Bl 93 7200 BRI
SRR 3.2

Lo A=|C ClB=| !l De=[7 0
T3 2 =2 517 |3 4

B 340,000 | —» X
B -Y

e afSft Refr et :
(i) A+B (i) A-B (i) 3A-C
(iv) AB (v) BA
2. femfeResmE Ada s
|a b} {a b} . (& +b> b +cz} { 2ab  2bc }
1) + (i) +
-b a b a _az +cr at+b? —2ac —2ab

-1 4 -6 12 7 6 _
@ [ 8 5 16|+ 8 0 5] (iv)
2 8 5 3 2 4 _sinzx cos® x

3. ﬁm”*m_quqmﬁq’er|

cos’x sin’ x} N l:sin2 x cos’ x}

cos’x sin’x

1

[a bl[a -b o 12l 3 4 [t =211 2 3
Ol allp o] @5 ooy sl2 30
[2 3 4][1 -3 5 [21
: 1 01
(v) |3 4 5[|0 2 4 ) 32{1 ) J
14 5 6[/[3 0 5 -11
_ 2 -3
i) 3-13 Lo
V1
-1 0 2

3 1
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1 2 -3 3 -1 2 4 1 2
. ¥ A=|5 0 2|,B=[4 2 5|/axC=|0 3 2|27, 9 (A+B)
1 -1 1 2 0 3 1 2 3
@3} (B — C) fef st | g=iwie AR S @, A+ (B-C)=(A+B)-C|
2,3 2 3
3 3 55
1 2 4 1 2 4
) A== Z | e B=|- = —|=x,%@3A-5BaE
T 3 3 3 s 5 5| B fSefa sea
7, 2 762
L3 3] L5 5 5.

cos® sin0 . sin® —cos0
. IS AL ¢ cosO . + sin@ ]
—sin® cos6 cos0 sin©

. X GgRY T e,

, 7 0 30
1 X+Y-= @ X-Y =
25 0 3

. 2 3 2 -2
(i) 2X+3Y= GR3X+2Y =
4 0 -1 5
32 1 0
. Xﬁﬂ%rw,ﬂﬁY=L 4} kil?1‘<2X+Y={_3 2}§§r|

. 1 3] [y 0] [5 6
. x G y T vl 7f 2{0 x}{l 2}—{1 S}T&I

1 -1 35
: WWWWWx,y,zm:tﬁcﬁWﬂﬁ2B j*{o 2}23{4 6}§”

. xmwﬁ}{ﬂ T, O x IR y G W o7 S |

z w 1 2w z+w 3

cmmw,s{x y}{ x 0 }{ 4 x+y};x,y,zﬂ?‘<wﬂ?ﬁlﬁﬁ‘f?f$ml
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st

cosx —sinx O

13. 3™ F(x)=|sinx cosx 0| T OE @€ @, F(x) F(y) = F(x +y) |

14.

16.

17.

18.

19.

0 0 1
w8 @,

o6 G TR

1 2 31[-1 1 0] [-1 1 Ol1 2 3
@ |0 1 Off[0 -1 1|#| 0-1 1|0 1 0
1 1 0J]|2 3 4 2 3 411 0
(2 0 1
T A={2 1 3| T, OE@ A2 5A + 6] 97 N WefT et |
1 -1 0
(1 0 2
I A=[0 2 1| T, @ AN IE @, A3 — 6A2+TA+21=0
2 0 3
3 =2 1 0
WM A= A aR I= o 1 T, O k G e T S0 @RTT A2 = kA — 21
0 —tanE
M A= 2 432 1 @0 23 FF GFF WG =T @ (e @
tanE 0
2
coso —sino
I+A=(I—A){. }
Sin o Cos

5 GRS 2T 30,000 B AR, T SRR ¥t [{fen @ a0 R s
203 | AN TS S 5% B 7 (¥ 3% faorw 7 1T 7% 200a s o | i
)5 AR B 179 SR (@ ST T2 40T IS T 30,000 TRA @161 S0 A7 |
T G R 2w 1T 0 Ao sE (a) 18005 (b) 2000 B =37 |
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20. (6 TS RWieTa TR M 10 TS 93 <3, 8 Tare #iief KRt 93, 10
T Lo 2 AR | IR 2ifolba REney IR 80 B, 60 Bit @3 40 B |
Wi Femifte e T FoT F@ @ TwE 13 [ FE@ 2Ea @eemE st
o A |

AR X, Y, Z, W GR PZ IS 2 X 1, 3 X k, 2 X p, n X 3 @R p x k S WG

AR 218 22 % 2%l (AT A5 Tl =iz T |

21. PY + WY ¥Re© 28 &) n, k G ptﬂﬁﬁ (IO 267 -

(A) k=3,p=n (B) k2e1Aq®R (arbitrary), p =2
(C) pTT AR, k=3 (D) k=2,p=3

22. W0 =p W, S@VTH 7X — 57 93 F9 27 ;
(A) px2 B) 2xn (€) nx3 D) pxn

3.5. @< WGTe 242 MGH (Transpose of a Matrix)

2 SR, Sl 2ifFS a3 [ea «ata ifts @ affeom ¢ Retfoss sitw
TATE G |

wel 3 AW A = [a,] 90 m < n SR T 27, O A @ AT @R T AT
=i [ s @ Wi’ e 27, o A a7 7S Witw w11 A 97 s

TG A’ w2l (AT) i1 0] 1 27 | <f St <ol T, A A=[a,], 7, O
35 330
A':[aji]nxm |@Dl 53‘1 3(:5 @,ﬂﬁ A= \/g 1 N’w A/: 5 | -1
O _—1 ? 2x3
5 3x2

3.5.1 #if3se s gt (Properties of transpose of the matrices)
QL SR 2o B! RS s siGare e aafiafeT S 39 | B 45laje Tl Snimarea
FRIT AGIZ S (TS 2 | A '@ B G ToTE S @] G &, Sl #11%

1) (A" =A, (i) (KA) =kA' (@S £ QCPICT <)
(i) (A+By =A'+B (iv) (ABY =B’ A’

332l L 2 12
WGIZO?T@A—L N O} nﬂa\B_L 5 4} 23, O3 B3 I @

() (A'Y=A, (i) (A+B) =A’ + B, (iii) (kB) = kB, @ k (X T g75 |



88  alft®

T
() R A
3 4
A:F 3 2}:A’= 32 :>(A’),=F 3 Z}A
42 0 42 0
2 0
GgeE (A') = A
(i) IRl AR
A:3J§2 B:2—1 2}:1& 5|3 J3-1 4
4 2 0 124 5 4 4
s s
o, (A+B)y =[3-1 4
4 4
3 4 21
o A= |3 2[B=|-1 2|,
120 2 4
P
oA, A +B =[3-14
4 4
GOl (A+B)Y =A"+B
(i) ST A
g2 Tl 2]k k2%
1 2 4| |k 2k 4k
2k k 21
T, (kB) = |~k 2k |=k|-1 2|=kB’
2k 4k 2 4

GBOIE (kB)' = kB’



-2
Twizad 213 A=| 4 |,B=[l 3 -6] =, %@ (AB) =B'A’|
5
Y SN AT
o
A=| 4|:B=[1 3 -6]
_5_
=2 -2 -6 12
©L AB = [1 3 —6]=|4 12 24
| 5] 5 15 =30
1
G2 A'=[245],B=| 3
_6_
1 (2 4 5
BA' =| 3|[-2 4 5]=|-6 12 15|=(ABY
-6 |12 24 =30

BGRToEY (AB) = B'A’
3.6 @fesm «ak Refenm Ml (Symmetric and Skew Symmetric Matrices)

el 4 qaf6 9o WA A = [q,] & afors wfEw <=1 20 3w A’ = A =7,
wdfe i @ j G I He W & [a,] = [a]

Ji

3203
TRel BT A=| 2 1.5 -1 | <3 affoom e, Qg A = A
3 -1 1

wieel 5 @b WG A = [¢, | Refer suiltsl, @l 2@ WA = - A 27, wdfie i ¢
G AR WA G a, =— a, | 434 A0 S £ = j AR, A 4 @, = -, | 904
2a, =03l a, =0, i -G 7 AT ST |

@ft @RI @ @36 Retfom it Sk =66 SomaeE == 2@ |



90 e

0 e f
Tzl BT, Wit B{—e 0 g |9 Rafem it @ B'=-B
-f -¢ 0

QL SR AT @ Rafoats ST g etz 2l 2 |
TS 1 WA IR TE (@ G A5 TS A @540, A + A’ 267 4310 afoaTs sifesy @
A — A’ 251 ¢ [efoo it |

Rl A B=A + A’, O

B'= (A+A"
= A+ (A (@9 (A+B) =A'+ B
= A+ A (QARY (A) =A)
= A+A' (@RIA+B=B+A)
=B
e, B= A+A %1 45 afers wmifts
G, 4T, C=A-A
C'=(A-A)Y=A'"—(A) (&7
= A-A (@97
=_-(A-A)=-C
AR, C= A-A'75 & Rafonw smis |

Tolol 2 @ Il 3o i 96fe 2o miftsr «ag «it Refoss s = iS o
AT A AT |

eisTlel 4, A 26 @0 Fof 1, Sizte st foreite A
A=%(A+A’)+%(A—A’)
Tl 1 20w, Sl &I (@, (A + A') 267 @10 2ifooTs ihsT @3 (A — A') 261 «F0

oo T | @29 @R WLH A 9IS (kA) = kA, @6 (AF AR @ %(A +A")

= ol 2o s @ > (A= A) 71 s R sl | @ReTe, G
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Torm 3 feoidte mGTEe SWerel (Uniqueness of inverse) W [=idte sl WifGeem
Gy 2N, O @b o1y |
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elementary operations)

4@l X, A €% B @32 S WG @A X = AB | TGH AT X = AB @ i< a2l
A T A9 T S, G2 A AR 92 ATA X G CHATHT 9J°1%Fe] AB 9
AT TG A 93 Sl SIS el e |
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1 2 1 0 1 2 1 0
= A,W = A — < <
, {2 _J {0 J R {0 _5} {_2 J (R, - R, ~ 2R, 215/ 97)



- 1
1 2 0 1
l, =12 -1|A R, —> - =R AW )
0 1 - — 2 5 2
- - L5 5]
S
(1 0] |5 5
, - A (R, >R, —2R &R .
a o 1]7]2 4 (R, > R, — 2R, &zl )
L5 5]
2]
dEei, Al = 5 5
2 1
5 5

e, diafic we a@mmwwww A=Al foz=, widfie,

1 2 1 0
= A
{2 -1 K 1}

C, > C, - 2C, ATl T¢I S A1,

1 0] 1 -2
= A
{2 -5 0 1}

1
49, €, — 2 C, SN T S g,

2
1 —
2 1 0 L
L 5
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ﬁ“ﬁ?.l?ﬁ (Determinants)

o All Mathematical truths are relative and conditional. — C.P. STEINMETZ <

4.1 ofs=t

GRS KIGRCIRE IR ROE R M P (CERIERIDSER (RACE RO
R | I wiwe Frefy @, 93 Sweanfifes Al sae
TR MG N 2 T4 I | G2 S G @RS
NG (T -
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| SepRtert 4.3 |
1. fasferfie efsrwia eve Ay R[S fagrem crawa fAdw w0t
@ (1,0),(6,0), (4,3) (i) (2,7), (1, 1), (10, 8)
(i) (-2,-3), (3,2), (-1, -8)
2. IS @,

A(a, b+c),B(b c+a),C(c a+ b) R foa 71cz2 |
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3. v fogred craws 4 391 3 WO k @3 N 6T 1, @I Afmajwe ==
() (%, 0),(4,0),(0,2) (i) (-2,0),(0,4), (0, k)
4. (i) e e (1, 2) @< (3, 6) RMRET ACATS FAANT ANFe fefz
T |

(i) e awas (3, 1) @R (9, 3) R@EE FREAT FREAEIF w0 e
Sl

5. 3 (2,-6), (5, 4) 4R (k, 4) WRTRES fagrem cwawe 35 397953 27, Oz
k &< S =
(A) 12 (B) =2 (C) —12,-2 (D) 12,-2
4.5 W37 @ ?l?z—slﬁ‘{l?ﬁ (Minors and Cofactors)

93 SR, SNl W2A (minors) d3% FZ-9feES (cofactors) AT F(F faefrrcsar
ot MFErd S frre T |

el 1 Gl e o, AT SR 25T 0, AT AL TS § O AR @R j OF T AT
i &g feffa | o, Sore SRR M, 3l 2o <ol 2|

TG n(n > 2) FEF @GN Fefimea @6 2w MZwa 26 1 — 1 SO G0 WefiT |

1 23
TwiEad 19 A= 4 5 6| Refcea v 6-ag WAt [T st
7 8 9

T @R 6 B A 9 PO BT SRS, ©iR G A&TT M, (F 141 =

12
M, = |, o =8-14=-6 (AR, &K C, W Mz 2id ) |

@ 2 (A AT, G AZ-SJANTRCE A @] 20 1T, A2
A=Y M, @AM, 2 a, 99 T2 |

Trrzae 20 ‘i _i G I AR T 78 FRAATHCEA! el A |

FAL a, AT AR M,
G a,, = 11O M, = a, *[07 Ngs = 3
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M, = a0 & = 4
M, = aZIWW=—2
M,, = a,, 0 & = |
G, a, AT RIS 21 A, 1 O
A,=CD" M, =12 (3)=3
A,=(1D)"2 M, = (-1 (4) =4
A, =P M, = (1) (-2)=2
A, =122 M, =(-1)*(1)=1

a4 a4

Thlgas 21 A= |Gy 4y ay| fSefEcE a,,a, IR BT G RN ool

Qa3 4z dsg

I
TR NZAT QIR FZ- AT FGIPAE, ST AR
Ay Ay
a, e W = M11 = a a Ty, Ay Ay Ay,
3 433

W"TQ_ W = = (1)1 = _
a, : YR An D Mn ay, ds; — Ay 4y,
a a
B 12 13
a o3 N = M21 = T a, a3 d,54;,
Qs ds;

) WW—W - A21 =D le =D (alz Ay~ a13a32) =-ajastaga,
T TMEFY 21-9 [F9RE A (P R, FHRE GO P, S AT

a, a
dyy Ay Ay Ap3 2 22

A= (_1)1+1 a, + (_1)1+2 a, + (_1)1+3 a

a, a
dy A a3 ds3 N

=a, A ta Ay tag A, @ A;,'Q_G'{ auﬂ’éﬁlﬂﬂ?ﬁl
= R, R AWATR G2 ST ST TR~ 5[0l IR SJeRPCeTeT A |
A S A 2 @ Ry, R, C,, C, &R C, 4T Ng© T8 A olelel] S0
Al |
S A = @- (I AR (I BTER) 272 G SR S 71 2~ TR eI
G |
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A= (111 A21 v a12 A22 v a13 A23

ap a3
=4 (_1)1+1

as

app 4 a3

a3 a4z A4z

1+2 a
+a, (D"
33

@ TS AW GO AR (I BTE) 2IMPTRES SR (@I AR (I BCER) 72- =T
IR A 96l I =, O eI TG e BT | SHRATIIA,

as
+ a, (_1)1+3
33

=|a; 4 a3 =0 (FRY R1 R R2 SISE))

SCH S AT G2 BT ey SIS (5301 F00 2A1f |

2 -3 5

Trigadt 22 |6 0
1 5 -7

@ all A31 + a12A32 + a13 A33: 0

4 | el TR Teae GR F2- e e T 93 A6

0 4
T Sl AR, M, = ‘5 9l = 0-20=-20; A, =(-1)"""(-20) =-20

6 4

M, = 1 -7 =~ 42 — 4 =—46; A, = (1)1 (-46)=46
6 O

M, = 1 5~ 30-0=30; A =(=1)"(30) =30
-3 5

M, = 5 7 =21-25=-4, A =1 (-4)=4
2 5

M, = 1 9= -14 -5=-19; A, = (12 (19)=-19
2 -3

M, = 1 s5|° 10+3=13; A, =(-1)7(13)=-13

a4

asz; 4z
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-3 5
M=l 4 =-12-0=-12; A, =(1)"(-12)=-12
2 5
M, =g 4 =8-30=-22  A,=(-1)"*(22)=22
2 3
GEN My=|c o =0+18=18; A, =(1yP(18) =18
GEDR a,=2,a,=-3,a,=5 A, =-12,A,=22,A =18
@E’ all A31 + a12 A32 + a13 A33
=2 (-12)+(=3)(22) +5(18) =—24— 66 + 90 =0
et 4.4
e et s/erres Ieag GaR F2-9daF @l
. 12 -4 _la ¢
. () 0 3 (i) b d
1 00 1 0 4
2. 1) |0 1 0 G |3 5 -1
0 0 1 1 2
5 3 8
3. TSk AR siweTres T-9eaiTs awded, A= |2 0 1| a3 Ref |
1 23
1 x yz
4. O VLI AT H2-IATS 2@, A= |1y zx| a7 39 fefr Feat |
1 z xy
a4 a4
5. qMA=|ay ay Gy ER a, G AZ-INTS A T, O A GF G 2
azy 4z dsg

(A) all A31+ alZ A32 + al3 A33
(C) a21 All+ a22A12 + a23 A13

(B) all A11+ Cl12 AZl + al} A31
(D) all All+ a21 A21 + a}l A31
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4.6 SHTTETES @Ik A998 WA (Adjoint and Inverse of a Matrix)

SISt St SRt [{odts e s Fcafz | @3 SoEm, SR [Reds s
SRBTER *1S I D 794 |

A &3 fRoiFre ifha, wdie A1 et 2ttt SyiestErs Wit @@ 3900 3 |
4.6.1 SICGTCED WG (Adjoint of a matrix)
vIeel 3 46 EER A = [a,],,, 97 SHOSESE GG [A,],,, 47 =i e oo
AREAS P T, @A a, G TR 2T A, | A GCIT SOCSHBEE adj A @Il
oM 91 27|

app ap ag
el B, A=la, ay ay

asz; 4z dsy

Ay Ay Ay Ay Ay Ay
&, adjA = Ay Ay Ay | @ARSSWIGT =| A, A, Aj,
Ay Ay Ay Ay Ay Ay

2 3
Trigae 23 A=L 4} GG adj A T
T o AN, A =4,A,=-1,A, =-3,A, =2
. A Ay _ 4 3
eI, adiA=lx A |71 2
T 2 FE NG 9T T SR AR
{“11 “12}
A=
Gy Gy
a, 9 a,, 9T R RERWIR a, $Ra, 97 BT RS FERS adj A (7T®
IERRCRIN

adj A= g‘g [“n —ap

— dy a,
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(FICAF @Sl QOiR Sl Sied St [ge 7511
Toem 1 I 0 SO e @l 39 WITGT A 27, O
AladjA)= (adj A) A= |A|I,
@A 1261 n FCNF G NG |

BIEEEC]
a4y aps A Ay Ay
TAPE, A=|dy Gy ap|, S@adi A=|An Ay Ajp
azy as  dsg A Ay Agg

@R G0 AR (I G FCEA) TR G OF S FZoYATIFTAR eI
S | A | G T GIR SHAT [+, S 413,

Al 0 0 1 00
AadjA)=| 0 [A] 0 |=|a] [0 1 Of=]A|I
0 0 |A 00 1

S, SN (TRICS A (adj A) A= |A| 1

O, A (adj A) = (adj A)A=|A| I

Ac@l 4 3G A & P1eea (singular) 761 2@ AW |A] =0 |
1 2

Twizgerwget, Uihs A = L 8} a3 fefierss 2o %77 |

IO, A T G35 e (singular) SHIGH |
A@ 5 AT AT 90 T9-P1efaR (non-singular) =7 = 3 |A] # 0

1 2 12
A I A{ },W|A|=3 4‘=46=2¢0|

3 4
IO, A TF GFH W\-ﬁ‘@ﬁf‘ﬁ?[ (nonsingular) ST |
IR 2l QeiE SsEl [ SoA7mh [Rye 77 |

Toig 2 I A @R B @92 S o-Drefed ihH 27, @ AB @R BA @38 FER
o -PrepEs s 71 |
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Toelm 3 WifheER Yawte et siv e foer sepget fediaesa eiweee s =7,

widfie, |AB| = |A| [B|, @RIGTA 9 B 4358 S0 1 301G |
Al 0 0

g Oa G @, (adj A)A=|A] 1= 0 [A] 0] [A[#0
0 0 |A

Al 0 0
|(adj A)A| = | O |A] 0
0 0 |
1 00
e, (adjA)||A|= |A[l0 1 0 (&?)
00 1
e, (adj A |A]= | AP (1)
wigfie, (adj A)| = |AP

YRS, AW A G 7 SN 39 WIGH 2, O |adj(A)| = |A]" |

TS 4 G0 TG A Reolfrewaac@ien (invertiable) 01 I @R (@<eig M A
WIGHAT o -Freers &3

eistiel S D, A G 7 PN ReARresFecel G e [ 281 n S 5 WG,
©E 1 FEE G I9GIT B @9 o9y A6, @A, AB=BA=1

93w, AB=1, ©% |AB|=|]] 4, |A| Bl =1 (@9 [I=1|AB|=|A|B)
[l (AP AR |A|= 0 | ST0GT A ZeT T -Freafeia |

[RREISsIe R cl

T A ZeT 7 -Preens miies | o,

Al #0

GED A (adj A) = (adj A) A= |A|1 (Coi7 1)

1 1
2, Al —adiA |=| —adjA |A=1
(e e
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1
, AB=BA=I,(§RIT(HB=mdeA
1
3OIT, A Zo RASTeFeIaon @ A = madJA
1 33
Tz 24 WA= |1 4 3 |=W, OAIGRIE @, Aadj A=|A|] I'SRE A Fex
1 3 4
|
T SR 2R, [A] =1(16-9)-3(4-3)+3(3-4)=1=0

@, A =7, A, =-1LA =-1,A =-3A =1,
A, =0,A, =-3,A,=0A, =1

(7 -3 -3
oA, adiA=|-1 1 0
-1 0 1
1 3 31| 7 -3 -3
G, A(adiA)=|1 4 3(|-1 1 0
11 3 4f|-1 0 1
[7-3-3 —3+3+0 -3+0+3
=|7-4-3 -3+4+0 -3+0+3
|7-3-4 -3+3+0 -3+0+4
(1 0 0 1 00
=10 1 0{=(1) |0 1 Of=]|Al.I
10 0 1 0 01
7 -3 -3 7 -3 -3
Ol =1, -|-1 1 0f=(-1 1 0
© s A |A| dj A 1
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-2

2 3
%m“a‘acrzszrf%A:L _4} 3R B= { ;

}N,WWWN (AB)'=B A"

e[} L, S 2

1 3
@TY, |AB| =11 # 0, (AB)! < SI¥g TR €<% SR A3
. 4/ (AB)= 1[-14 -5 _LF“ 5}
(AB)" = |AB|‘” 51| s o1

=—11 #049R

=120 |Joqk, A ¢k B! TRz WWY SR 9%

1[4 3] ,._[3 2
- —— s —
A 1 -1 2 11

3 2)[4 3] 1[-14 -5] 1[14 5
\D< o, B7]A7]: = g
pet 11{1 1“—1 2} 11{—5 —J 11{5 J

SO, (AB)' =B A"

Q9JCeTl 2eT

2 3
Trigac 26 (AN (@, A= L 2} TIEH A2 4A + [= O FANFINS 1 0, @A [ 2T

2 % 2 0 ¢ ITH @3 O Z6T 2 x 2 FCI A+ SIGH | ST G2 73R! TN A
et =

g SN AR, AZ=A A= {2 3}{2 3}:{7 12}
1 21 2| |4 7

- A anae |7 12]_[8 12] 1 0] _[o 0]_
T, T4 7 4 8 o 1| |o o]

G2, A’—4A+1=0
o, AA—4A=—

A, AAAN-4AA'=—]A" (TSI A '@l T 94+ (post multiplication)
T, T |A| = 0)

a, AAA)—4I=—A"
al, Al-4I=-A"
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4 0] [2 3 2 -3
-1 — o — — =
4, AT =dal-A=10 471 2| T |21 2
a2 3
0T, =l o
| S 4.5 |
SR 1 @3R 2 97 afe e spieecrs T Ft |
- (1 -1 2]
L’ 4} 2.12 3 5
2 0 1
SN 3 @R 4 -4 TG I, A (adj A) = (adj A) A= |A| 1
(1 -1 2]
; {2 3} R
—4 -6 1 0 3

AR 5 (2T 11 -4 207 2o T Rede e (2 @7 wieg A ffr
I

_ 1 2 3
2 —2} -1 5} 0 o 4
5 6 7
4 3 -3 2
- |10 0 5
(1 0 0 [2 1 3 1 -1 2
8. |3 3 0 9 |4 -10 10 2 3
15 2 -1 -7 2 1 13 2 4
(1 0 0
11. |0 coso sin o
_O sindl —coso

3 7 6 8
12. WW,A={2 5} azsz:L 9},%‘1325@1@3)1:311\”

3 1

13. zrf%A{_l 5

}, @S @, A2—5A+71=0 |Sesog A~ ez e |
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3 2
14. WHIFA= L J&?Wa\“ﬁbﬁ‘ﬁw,ﬂﬂmAeraAerI:Ol

1 1 1
15 A=1|1 2 =3| WGy g ss @e @,
2 -1 3
A= 6A2+5A+111=0 |77 A~ [T et |
(2 -1 1
16. A=|-1 2 —1| 3= BRI
1 -1 2

A’ — 6A% + 9A — 4] = O GR TTe:27 A~ ey et |

17. S 61, A 261 G0 3 % 3 I F-P1eeta Siihs | S |adj A| 9 N9 2@
(A) |A] B) |AP ©) |AF (D) 3[A|

18. I A @3 2-F% R[S RerSosaacaion WitH =7, 9 det (A) @ I 2@

1
(A) det(A)  B) gay (O (D) 0

4.7 et @2 Wi @7 et (Applications of Determinants and Matrices)

2 SR, SNl 6 Al ot eRItgS (@aiE FANTIPTRT OFE TR (Fg
Refire 9 BT AT NETB T R @RS AN O GAAIEFer A
9|

e ©F (Consistent system) @30 AT SFLF RIS J&l TF AM G AN (9F
3 @ifE) Sy A |

9o ©F (Inconsistent system) G0 FNFe SHCF SRS 671 20 AW ARSI
CRITA I g 1 A |

| ) (62 ST, SR X[ Sl AN (AR ANl 07 (R e
A AT |

4.7.1 WG [F1e 2m=ifo7 2TaTe (IfAE Te9 OFa TN (Solution of system

of linear equations using inverse of a matrix)

Gl IR, TR ANGIPRRE OFCT G AN A e @i 7=sl WifGes
Rois =i 2T U T 99 |
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A !, AN O 2,

axtbytcz=d
a,x+by+tcz=d,

a,x+by+c,z=d,

a b ¢ x d,
TEIE@L,A=|a, b, |, X=|y| @3z B=|d,
a, by ¢ Z d,

O, FAFPRZE OFE AX = B W @74l 7, wiefle,
a b ¢l |x d,

a, b, ¢ y|=14d,

a; by | |z d,
wFa |3 A F-Pree it ¥, o @7 [Reidiven i =itz | 949
AX=B
al, A" (AX)=A"B (A IR S[F9yels )
=, (AA)X=A"B (T 4 SPAI)
4, IX=A'B
al, X=A"'B

@2 G AN 27e FFAe STFR &) G HAG AN (7 @R WIGHO [vidre
S | AN ©F AT 2 2= Mes 2= (Matrix Method) TG #ifdfoe |
I A Fresfsns siils 23, ©@ A =0 |

GBTF, SN (adj A) B e 99|

I (adj A) B # O (O Z&1 W7 WifG3), @ TN WFg AFCI 1 @R 43
ATFTPTRS CFCF PRI a1l =T |

M (adj A) B = O, O OFH 27 R49M© T SRS 20O A, (@XY OF0F 2
IR A SAE HLAN T AL (+2 |

Trigad 27 AT SHCS TN T

2x +5y=1
3x+2y=17

TR AN OFE AX = B SR @A A, @A

aoli ] o)
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G4, |A| = —11 = 0, oG, A 7o T -Frefer 0ihs @< ©fR 97 GG Swey e
IR |

. 1[2 -5
T A, T
K- AR 12 =51
E- o, = o = e —
Lo 113 2|7
x 1[-33] [3
wde, {y} - _ﬁ{ 11 }{—J
ToEq, x=3,y=-1
Trizad 28 WG AeF AT NHF ANTAPTICZH CFE AN I
3x-2y+3z=8
2x+y—z=1
4x —3y+2z=4

T AN SFCF AX = B ST TR IR, @A

3 2 3 X 8
A=2 1 -1|,X=|y|4aR B=|1
4 -3 2 Z 4

o #AfE @,
|A|=32-3)+2(4+4)+3(-6-4)=-17=0

T[S, A T I-Prefae wihH @32 @7 R «F oI @itz | 94

A, =-1, A,=-8, A, =-10

A21:_5’ A22=— ’ A23:1

A31:71’ A32: ’ A33:7
-1 -5 -1
IR, Al= —% -8 -6 9
-10 1 7

-1 -5 -1||8

oK, X—A‘B:—% 8 -6 9|1
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X | -17 1

wefle, y|=-—|-34|=|2
17

Z =51 3

o¥q, x=1,y=24aRz=3

Trfzact 29 foat AU A 281 6 | AW S PO AT 3 @i ol I o AR
AN @19 I 9T 11 AR | AL 932 PO IR (@il I A1 @S A4y faogel #17 |
«for Fremaifdfos oot To=lisia T 9% G =TS eftiel T 9w N w1 |

TR TG I, AL, TR G YOI AT I x, y IR z B oS 41 247 |
xty+z=6
y+3z=11
x+z=2y QAx-2y+z=0
42 O A X = B I @R T, @A

111 x 6
A= 10 1 3|, X=|y|l«9gxrB=|11
1 21 4 0
G [A|=1(1+6)—(0—3)+(0—1) =9 #0 | 947 S adj A ey =7 |
A, =1(1+6)=7, A,=-(0-3)=3, A,=-1
A, =-(1+2)=-3, A, =0, A,=-(-2-1=3
A,=3-1=2, A,=-(3-0=-3, A,=(1-0=1
7 3 2
oY, adiA=|3 0 -3
-1 3 1
| | 7 -3 2
ael(s, A”=an@0ﬂ=§ 3.0 3
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7 -3 2|6
X=é 3 0 =311
-1 3 1]0
X 42-33+0] 9
a, yi_ L8+ o0+0]_1]18]_
z| 9 |-6+33+0] 9 |27] |3
oUq, x=1,y=2,z=3
| Septee 4.6 |
RS 1 (AT 6 TR 20 ST ©FaTeT ARore(consistent) &=l AP Sl
1. x+2y=2 2. 2x—y=>5 3. x+3y=5
2x+3y=3 x+y=4 2x +6y=28
4. x+y+z=1 5. 3xy-2z=2 6. Sx—y+4z=5
2x+3y+2z=2 2y—z=-1 2x+3y+5z=2
ax+ay+2az=4 3x-5y=3 Sx—=2y+6z=-1

T 7 T 14 712 2408l ST sifs awiel @iie ANeae Sgojten A« Sl

7. Sx+2y=4 8. 2x—y=-2 9. 4x-3y=3
Tx+3y=5 3x+4y=3 3x-5y=7
10. 5x+2y=3 11. 2x+y+z=1 12. x—y+z=4
3
3x+2y=5 x—2y—z=§ 2x+y—-3z=0
3y-5z=9 xX+ty+z=2
13. 2x+3y+3z=5 14. x—y+2z=17
x=2y+tz=-4 3x+4y—-5z=-5
3x-y—-2z=3 2x—y+3z=12
2 -3 5
15. 3 A= |3 2 —4|z7, o@ AR F@| ToAw A 2Tl IR Ao
1 1 =2
TR SCER AN FCA |
2x =3y +5z=11

3x+2y—4z= -5
x+y-2z=-3
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16. 4 @& (ofier, 3 (@fer o1 G2 2 (i BIER (NG 36T 60 Biwl | 2 (Ffer cofare, 4
(S 91 @I 6 (GBI GG o1 90 TR | 6 (e cofaiey, 2 (fer o @ 3
& It GG & 70 Bl | s “wifers eters eitas affs @ fem e e

|
fafas Trizzasen
Twizael 30 M g, b, ¢ AT G2 T T, (TR @, e
a b ¢
A=|b ¢ a| @@ A< 2 |
c a b

s 2we e C, — C,+ C, + C, SraiTs, <= #4f%

a+b+c b ¢ 1 b ¢
A=|a+btc ¢ aj=(a+b+c)|l ¢ a
a+b+c a b 1 a b
1 b c
=(@+b+c)|0 c=b a-c|R>R-REIRR, >R R A FH)
0 a-b b-c

=(@a+b+c)[(c-b)(b—c)—(a—c)(a—b)] (C, T Fge F)
=(a+b+c)-a*—b*—c*+ab+ bc+ca)

-1
= 72-(a +b +¢) 2a*+ 2b*+ 2¢* — 2ab — 2bc — 2ca)

-1
=5 atbtofla-by+@-cy+(c-ar]
T YMSF (@ARQ a +b+c>04R (a—b)* + (b—c)+ (c—a)*>0)
Twigac 31 W a, b, ¢, FET AOTT 27, O

2y+4 S5y+7 8y+a
3y+5 6y+8 9y+b
4y+6 T7y+9 10y+c

G e el e |
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T 2we [ R, — R, + R~ 2R, & 0=, S0 #4%

0 0 0
3y+5 6y+8 9y+b
4y+6 Ty+9 10y+c

Trtzadl 32 ™Ale @,

=0 (QARg2b=a+c)

(Y"'Z)z Xy X
A=| xy  (x+z2) Y2 |=2xyz(x+y+z)
xz vz (x+y)

e @R A-9 R, —> xR, R, > yR,,R, — zR, AT G xyz, AR @l T,
RILEIRIE

x(y+z) xy X'z
1 2 2 2
A=—| xv y(x+z) y'z
XyzZ 2
Xz’ vz’ z(x+y)

C, C, 9% C, (AT IS X, y, z GAWF common L I 112,

(y+ z)2 X X’
A==y (2
Xyz ,
z 7 (x+y)

C, > C,~C,, C, » C,~ C, &aTs!, =i AR

(y+Z)2 )cz—(y+z)2 )cz—(y+z)2
A=| ¥ (a2 =y 0

2 0 (x+y) -2

C,aRC, ®AF (x +y +2) TeAWME common I SII=T 2112 |
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(y+2) x—(y+z) x—(y+z)
A=@x+y+22| ¥ (x+z)-y 0
z 0 (x+y)-z

R, - R, — (R, + R,) 23, STl A1
2yz -2z -2y

A=@x+y+zP? | ¥y x—y+z 0
4 0 x+y-z

1 1
C,— (C,+ — C) &R c3—>(c3+—c,j YA, S AT,
y Z

2yz 0 0
A=(x+y+z? |y x+z R
<

7 = x+y

AT R, TARA ge 707, =t 712
A=@x+y+z) (22) [(x +2) (x +y) —pyz] = (x +y +2)* 2pz) (& + xp + x2)
=@x+y+z)P2x2)
1 -1 27[=2 0 1
Smizae 33 |0 2 3|9 2 3| qdiwe AR AoH HAFIPTRT OEE
3 2 406 1 =2
Y T
x—y+2z=1
2y—-3z=1
3x-2y+4z=2
1 -1 27[—= 0 1
L @ne e (AR |0 2 3] 9 2 -3
3 2 4(l6 1 =2
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—2- 9+12 0-2+2
0+18—18 0+4-3
—6-18+24 0—4+4

TOT,

1 -1 2
0 2 3|=
3 -2 4

1+3-4
0-6+6
3+6-8
2 0 1
9 2 -3
6 1 -2

Qe ANE ANFIPTCRF ©FCS LT W fTwgeet @7t 7,

1
0
3

e,
Trizac 34 2N I

-1
2
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2
-3
4

1
1

1 -1 2
0 2 3
3 =2 4

x=0,y=59Rz=3

a+bx c+dx p+gx

a c p

A= lax+b cx+d px+q|=0-x)b d ¢

A AR, >R —xR, 20N T, W1 AR

u

ax+b

u

1%

cx+d

1%

w

a(l-x*) c(1-x%) p(l—xz)

px+q
w

u v w
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a c p
= (1-x)lax+b cx+d px+q
u v w
R, = R, —x R, 209 T, Sl 212
a c p
A=(1=-x)b d g

u v w

S -4 47 Qa4 Spaera

X sin® cosO
1. o299 S @,|-sin®  —x 1 | W 0 FaorE |

cos© 1 X
a a bc 1 & a
2. ffinsl Rge T a@, e s@ @b b cal =1 b b
c ¢ ab 1 ¢ ¢

cosa cosP cosasinf  —sina
3. W ffga | —sinf cosP 0

sinacosf sinasinf  cosa
4. M a, b &R ¢ T AR G

b+c c+a a+b
A=|cta a+b b+c|=0737,
a+b b+c c+a
O A A, W a+b+tc=099dl,a=b=c

x+a x X
5. x  x+a x |=0, a0 A0 ANGT I |
X X  x+a
a’ bc  ac+c’

6. AN I ; a’+ab b’ ac | = 4a2b*c?
ab b’+bc c’
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10.

afee
3 -1 1 1 2 =2
IfwAarl=|-15 6 =5 UEK B=|-1 3 0
5 2 2 0 2 1
faefa s |
1 21
A=|—2 3 1|z=IGRIE:
1 1 5
(i) [adj A]" = adj (A™) (i) (A)'=A
X y x+y
e s |y x+y X
X+y X y
1 x y
T fadfa s |1 x+y v

1 X x+y

11 (2t 15 712 A [efiaca & 2e e 29 S

11.

12.

13.

o o P+y
BB v+a=B-v) (- (a-B) (a+P+7)
Y v a+P

x x l+px
1+ p7’
3a —a+b —-a+c

—b+a 3b  —b+c| =3(a+b+c)(ab+ bc+ ca)
—c+a —c+b 3c

=, 9@ (AB)!

v 1+ py!| =1+ pxyz) (x—y) (v — 2) (z—x), @A p GF0 (Fo |
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1 1+p I+p+gq sinot coso  cos(a+8)
14. |2 3+2p 4+3p+2q| =1 15. |sinf cosP cos(B+3)[=0

3 6+3p 10+6p+3¢q siny cosy cos(y+3d)
16. NoF AN OO AN FCA

2. 3, 10_,

Xy z

4_6.5_

Xy z

6,920 _,

Xy z
17 (AT 19 =R 208 735 Ted AR I

17. 3% a, b, ¢, TNTT 2oifogs 27 oI Fefiws

x+2 x+3 x+2a
x+3 x+4 x+2b
x+4 x+5 x+2¢

G e 2o

(A) 0 (B) 1 (C) x (D) 2x

x 0 0
18. M x, y, z X[+ Irer® FFel AW AN 2, O A=|0 y 0| Wiges [ade
0 0 ¢

G 2o
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| x 00 1 00
1
(C) —1|0 y 0 D) —|[0 1 0
XyZ
1o 0 ¢ 0 0 1
1 sin 1
19. MEE,A=|—-sin® 1 sinO| @AEO0<0 <20 9K

-1 —-sin® 1

(A) Det(A) =0

(B) Det(A) € (2, »)
(C) Det(A) € (2,4)

(D) Det(A) € [2, 4]

ATARCF
¢ TEHA=[a,],., FERF=q,|=qa,

. ﬂT@@A:{% alz}ﬂﬁﬁcﬁ‘ww

ay dp

a, a
11 92
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ay; Aap
a b ¢
¢ G A=|a, b, c,| 97 @S (R T RGo F0)
a; by ¢
a b ¢ b b
c a, ¢ a
h G 2 G 2 O
|A|=a2 b, ¢,|=aq - b + ¢
by ¢ as C3 as b
a; by o

- AEH A @2 Ty |A| FefEie skt @ ve)
® |A|=|A|, @AEWA’ = AT AfTS WG |

¢ I oI @@ gl AR (@ weeR) R [ 37, v Fefwes bw
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¢ I @-@E 0 AR A @@ i ws wfen w2kt TS 77, o e
e 2 |

¢ I @i Refaes 3 A1 A 93 wreT dreT SomTTReS g3 WA k
A1 el 1 2%, Ord efiwaioa [ 3o Rl s £ o 23|

¢ &% [T k@t 94 T 9 2o @fox @Femg @ AT (@ @
BOEH) SHAMTIIRCS ol 40 |

* M A =[a; 15, |k.A|=k3|A|

¢ I @ Refaes @3 Af A @3 FreT ToimrnEe 12 9 R wfis
TR TG A 311 A, OIRCe 2w fefiReioee 12l A wiw wifzss e
FNHFCo! 2P T [T |

¢ I @ AR @@ A 3 BET AT SoAMITT A SEFA S
(I A A BB TAMITCE FTAYATIS @I 9ol FC (ot 711 27, 0 [efimea
A @I AR =7 1|

(1) (6, p) G (x,, p,) AR RS (agrem cFrarete @ =7

x oy 1

X, ¥ 1

Xy 1

¢ Wi A @3 fiacea ol wimw 2= o A @R ow W AW e Al
fReffre = @fbee M, 7= vffow 1 27|

¢ a, GRPITTRE GRITTA, = (- 1)V M,

¢ &3 WET 97 Feffaes o7 @ AR (@ @6 TT) @7 2 Totme @k
SISl RN ST YeRFETR FA0 Bl &1 2 | SRIZAeTTI,

|IA‘|:: czll IA‘II ta IA‘ & (113 1Ak13

¢ I g3 AT (I FTSA) CAMTPHRE S2F (&0l AT (I TTE)

FRAYINRTZ BRI 99 TR 2, OCI YT TN AN A7) TS | SARerwg ol
a A +ta A +a. A =0

117721 127722 137723

a=1
2

A13
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a, <= AR |

app ap 4 Ay Ay Ay
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A(adj A) = (adj A) A= |A| L, A AT n FER 9 0IHH |
a5 I Wfew A - Befag @ = -Sregaw aen zx 799
|A|=031|A[=0]
I AB = BA =127, @I B <36 35 i3, @ B & A @3 [Rs13e a1 =71 |
ORI A =BAB! =A@ IR (A=Al
@ 3T A @7 [Rofe A 37 @R F0eTg 3t A w-Frea =31

1

Al =—(adj A)
A

¢ WM axtbytcz=d

*

a,xt+b,ytc,z=d,
a,xtby+tcz=d,
SR 2 AT A X = B, I07 @141 T, @2

a, b ¢ X d
A=la, b ¢ [, X=|y| 9R B=|d,
a; by o Z d,

AX = B AN See AN & X = A~ B T, @A |A|#0 |

G35 AT ©F FAC A SRS 2T T G AN SFg AF LA
AT |

A 3o ifhees wifes ¥ied AX = B @3
(i) S AN G EG ACF, AW A | # 0 2 |
(i) IMA| = 0 @R (adj A) B # 0 2, OCI AP @A TN
fFg 2T |
(iii) I |A| =0 @R (adj A) B = 0 2T, O FNF9 OFH RN T A
T 8 Z0© AT |
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Al IS WS IR I [ (3RE FAFACT SIS AZATAT Sol#AT
T bl AR FISIRFSITAR ST 7RG i SRR HRITS IR | WG[TART
egies AT AR TR Hew i | [ T o 9
GR AR R et (feeaiz a2 [empiie FEMReE™ Mikami, China,
pp 30, 93.

AL ORI TN W2 Afees Seki Kowa, 1683 AT 1T AfFd ‘Kai
Fukudai no Ho> @ Reia® @33 @7 Rgeaaeed 4imell (iied fowem | o3 fof @2
FHEAD (T g6 (@RS AT (AT G A TS FACS I IR,
g 7R A2- AT TN (G HIPIF 9217 St | T. Hayashi, “The

Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the Tokyo
Math. Soc., V.

Vendermonde -2 2% I ifY feffaratss Tog eomws quat [l Mt |
T e farmmiifEess afedre! <@t @e I | Laplace (1772) el @3
T T I P AGeFACR AR 2[=(FS 2w« FC | 1773 Al Lagrange
fAORT @R GORT ST AT I T GIR ANFACR TN TOr© 72T
T O 2T FERRET | 1801 AT Gauss ©IF A2 Org Fefiws <29
AR |

Jacques - Philippe - Marie Binet, (1812) ftee AT Qe S &
Mm-S AR n-AE 16 MG e T=oifFe Sotoimy Srard SR, T m =
n RCIT TR0 & SR o Al e 303 |

SRIF 938 e, Cauchy (1812) @2 IR T AR ST FCACH |
foffy fafes’-F @3 TS S0 927 FERRE | 754 Binet @3 6T 9 7oifFe
TAAMHE NS ACBRGS 0o 2N FCACH |

Carl Gustav Jacob Jacobi @3 w\ﬁfl:ﬂ TS SRR R | o7 21 feffms

W OF OIS FFMO (2T |
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(Continuity and Differentiability)

o The whole of science is nothing more than a refinement
of everyday thinking.” — ALBERT EINSTEIN ¢

5.1 efi=

@2 G IETE G Il STCo R T2 ST Td T
QAR ST | S S g SIesiss @we- qg5i7t SIesiws -

@ faTRIeIo ST rms- @7 remete <ol fRITeifR | 2 ST, St
g YFRIl Aol (@ TS, TS A TGN
@R SR ARTIRE 7 o sifave =1 e [eide
farsieffom ST rwie STaaaeTe: Ri4T | TR, SIS T+ L0
SRR TR0 2Ifbe 21, AR T SRR G SN o165 |
G S| STBIIEICET ¥ (TS wAfibifere 0 |
SR SRR IR ST g Sifaifess aigeng JroiS =16 3+ 4 |
G2 2, S T R g (Tfers Soisiv 147 | e T m P e

5.2 vl (Continuity) mamz 1727)

I SR SR TGO A0l 2Neq oey [fkizee it Swizael
UG g 919 | G SR SCATFHG

Flo)= I,am x<0 v
V= 2,3 x>0
A MR 2fSfb FTe @3 STerwi Sz y=f(x)
K@ | 5@ 5. 1-9 SICFRLA (+Tba (e ZRR | G4, 02)o—

@- (@ (S @D (AT S T AR @, x
= 0 e, X- S PRITR Rejteite S
W T AT T 27 | 0 G731 e @2z a7 fFioael X'« 0 »X
R wiie, — 0.1, — 0.01, — 0.001 - STor=sia v
TR 1, = 0 @i e @k @ fabarel fRmgajtett

wiefe 0.1, 0.01, 0.001-CS ST T 203 2 | foa 5.1

—¢0,)




AT G SBIFFTS |55

QI G3R B ATH SN el T2 S ST @100 201 @, 0 R 1 -9 s @)
T ATHT T 207 IF 1 @3 2 | RO (T, A G Tl ATH STiefcat slivifoe g1 41 |
I SNS &F I (@, x = 0 o Srorw{07 S A ATHI FF AR AN 27 | 575 St
T SR G (@I SR (551 I, S ST GBI S M1 T wefie Floitea oo (AT
TS 1 Qe SR TF SR (FTIod SHFCo I 1 | 2Fow{TF, SN0 573 (Ol ARG
o Y SR AN S (A 0 (H7)-c8 S | @ft x = 0 [qre Sieerss 9 91 2837 93l
TnizRe |

QL W0 WIS SCoFFa(t [Rame S

L I x#0

f(x)_{2,2rﬁx=0
@3 wreEsve Afel e Frelfe | x = 0
TS 31 2P G2 T 2P Terxae AN 1 G371 |
G x = 0 RMCO SCHFHOI T 2 @7 I T AN
T 3R TIe 2T AT SR AT oo

Y
(0,2)
o3 Al | SR, SN o SR @ e Al gle y=1
SRR (TG SR SN Tt AT a1 19t x h I "
= 0 RYCS SCFHH TTO @l QSR AT G 7 ¢ . X
Ttz | ‘l{
370w, S FeT0s A7 @ @l S e 59 5.2

G SICAFS HBS 2J AM PCST Oo (AF P
O OF R 51 S (@14bg S sace 2 |
sfifafeweita, aftcs famfafis e Setita g w1 o :
e 1 4R AT, f 26 AW AT SAPTG B9 G5 AT SCAHF IR 47 ¢ 267 f 99 @@
TR G [ 1 O@ ¢ RYre f 79 263 IW

}Ci_rgf(x)=f(c) 7|

e RSl 76 I @, x = ¢ [TYCS f(@ A@e (continuous) I T, M AN 2/THT
S, I ATHFI AT G x = ¢ RYTS ST NS SEG AT QIR G 271 A 27 | 774
T @, T x = ¢ RYCS T 517 43R AN 2051 Al A1 23, S0 S 76709 A @ At
0 281 x = ¢ RYTe SO A | TR, SR AT AERIF WHCe1S I FA0o Al
GG SR X = ¢ [RHCO 7B 303 37 SCAFHo x = ¢ [F90© 3eq® 27 93¢ x = ¢ [qe
SR Mo TG 7S 9 3 3/ T 17 x = ¢ RYCOf T8© ) 27, O TG [I7L© SN
f P18 (discontinuous) Io17 93% ¢ TPf GF SPTE® 7% 7 207 |
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Trtzael 1 x =1 RS w6, f(x) = 2x + 3 @il AR 20e, @ 7o) A612 I |

TR 2T T Sl (T, 2@ .x = | [0 Sl Akeere GaR e e 297 5 | 5redd x = | f7re
AT AN T T |G

lim f (x) = lim 2x+3) =2(1) +3=5
T, Eg}f(x) =5=f()
Tk, x = 1 re £ 7w |
Twizad 2 x = 0 TS £ S0, £(x) = x2 a1 WSS 20T, T8 el 21501 et |

SN AT T IR (@, Ave x = () KT S0 Aee@re G 9 e 0 STodd x = 0 [
AT A T R | Ty

1ir%f(x)=1ir%x2=02=o
e, lim f(x) =0=£(0)
TRk, x =0 [Mre f7E9|
Twigac 3 x = 0 /YT £ 030, £(x) = | x | 7l AL 20, 9F FFS! G IR |
TR HGBIAICT

—x, I x <0
Je) = x, 3 x>0
2[5 SR x = () RTe Fgesre @R £(0) = 0 1 x = 0 [RYre £ @ A «10%7 Al 2o

lir{)[ f(x)= lirg (=x)=0

GFBIITOIE, x = 0 TS 1 G BT AN 2o
lim f(x)=lim x=0
x—0*" x—0*
Ted, x = 0 TS A ACHT A, T 2T T G SCAFEF o A 9/fo0 27|
FTodls, x = 0 Jqres [ Awe |

43, W x#0

Twizas 4 mem,x=0ﬁwwmfﬂww,mﬂmf(ﬂ={l T x=0
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SN x = () RATS SCAFID TGS G TF RYCo @I 1 17247 x # 0, T S[CFFI 6 G0
AN SCAFFICA IR | A,
lim £ (x) = 1irr(1)(x3+3)=03+3=3
@R x = 0 /e £ 93w £ (0) 93 0= Feiifoe 20 =, GTeag ©F RAYTe Sl oo
T 1 4G o7 91 AT @ x = 0 26 G2 ST G SPTFS {77 |
Trlzac 5 @ RYITAITS &6 STASF f(x) = k 78 23, ©f 21915 I |

I ARSI HE W AL HLGS G3% TREBPAN, (F-(FICA B ARAMT 9T W b @5
ST | &1 IR, ¢ e (F-(RICA AT HA | Srodq

Iim f(x) = limk=k

X—C X—cC

@AY @-(HCA ABI MR ¢ @I &) f(c) =k = lim f(x) T, Sreud &fsb AW AR

xX—c
TS f TS 2 |
Trizact 6 21 IR (@ AT TR G SITSH ST, f () = x Bl k@I Te 20e1 «@ft aifofb awa
TR G TS 2( |
TR 5w et re SIrama kere 3k &fel W M2 ¢ W& f(c) = ¢ 27|
I

lim f(x) = limx=c
xX—c X—c

ek, lim f(x) = ¢ = f(c) G iz, &fofb AW FRAIT Sy SC2FH TS |

R IR U SR GRS g TP I O D i e | e B DA b RUR A e R 6 R NSO RS PR EY
@3 W@ TTEe e (natural extension) $94 |
TG 2 G AT ST f -(F B J67 20 M f 97 I (L 2ot R @it 1we 23 |
@3 @ [ Fgh! TR AT | 41 T f SCAF 7 S [, b] €K T @S,
SO [ AFS TS 201 ATRY a G2 b AR [a, b] @3 &feflt Rmre @it 71¥e 26 ate |
a RS [ @3 Tl T00 @R

lim f(x)=/1(a)
@R b RYCS f @F AT 0O @RI
xlifil_f(x) =f(b)

PP 3 lim f(x) 93¢ lirg £ (x) 97 I G (7F | G @7 TG, A f (TG

G5 [0 T 27, ©F 95 TF [0 ST8e 209, L1 7 f 97 SK@IF (FFq 4 AT 7
O | G TFC S5 |
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Twigac 7 f(x) = | x | 2R TGRS oA, [ G0 AT ST 207 ?
TN S f (P S et fovace #if

—x, A x <0
S = x, 3™ x>0

TwiERel 3 @F AR, S S @ x = 0 [Kiqre £ 7% |
R AF, G AT WL ¢, G99 @ ¢ < 0O f(c) = — ¢ |90,

lim f(x) = lim(—x)=-¢  (@&=?)
@Y lim f(x) = f(c), ©I2 AT GIGF AT AU [ 7T |
QL 1 AT GI(6 AWI 7N ¢, 991 @ ¢ > 0O f(c) = ¢ |90,

i/~ mx=e ()

@Ee Lim f(x) = f(c), O T (HINF AV AT [ AF© | ok, FI [TYCo [
DS |
Twizae 8 @6 SHFS £, T £ (x) = x° + x2 — | B WA, 97 HFS! BN FC |
ST o502 f A4S AT I -9 WIS G3% ¢ R G AT 3 + 2 — 1 | =El =iRe i @
lim f(x) = lim (x> +x* =) =c’ +¢* -1
Tedd, lim f(x) = f(c), ok &fel’ AT MO £ 789 | @b @RIT @ [ 930 TT©
ST |
1
Tuizad 9 @0 ST £, f(x) = —, x # 0 3 TSR 20, G NGl GBI |
X

SR (@ I {5 S-*[w) A IR, ¢ (& F=IF @0, =t 21

limf(x)zlimlzl
xX—>c xX—>c¢ x C

1
SR, (@TP ¢ # 0 93 T, f(c)=;,wwwwé lim f(x) = f(c) 9RO fa7

TREE (Fa4 2fo R /7180 | Srowq, f @3 TTS S |
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AN (infinity) F=IES Qe A1 TG S SN G2 6 72w @t x =0 @=

FRIR £(x) = i AR RO NG 747 549 | G2 ReEeifs s sate s

SR () T RIS (T AT IR e el T2 (GFroleT Seprael $f 1367 x = 0 Rigro

f 9T Bl 2T it ey T 6351 3 | =R «f5 e gl efda sf Giifa 5.1) |
e 5.1
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I T I @ x F T 7T (AT 0 9F T (P00 27, f(x) 9 Wi 0 o I [T |
5T SRTSITAS 5T T A: 0 -9 43 509 @3fb 1riers A1 712 fo5 o Sape £(x) @
I ATE (&- (I AL S| J2e F1 A | ACF OO, S| 6147 2N

lim f(x)=4o
x—0"

(T TS TE@: x-0 YT £ (x) T T 205 FA1 267 2007 S0 | ST 9TF A I
IS 2 @ + o G AR TR 77, FoR x=0 RWTS f G Ol AT T -9 =feg (73 (
@G I AR S |

SIS, x=0 RYTS f @3 AN ST T (AT A | o7 afifo za weftqias |

Fafa 5.2
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f(x)| -1]-3333..| -5 - 10 — 102 10 | -10"
19 5.2 (T, S G PITE Sl 20 I Y

@, 0 G 43 TR GG 2elSRE A 7R b
ST £(x) G ST 2T (J- (P FRL| S Tored
AR | AR SPIC, STl forive iifst

lim f(x)=—oo
x—0"

(@ TS 20 : x=0 RS f(x) 47 T ATFT T
25 BT R | SR, S 93T S
TEIC® AR (@ — 00 4D AW F2| 3, o1 x=0
TS £ 99 AN SATHT AN-9F 9Fg 73 (46
AT ARARG) | 5@ 5.3 -9 e [eAre S
@14fod 251 BT Srafde W wififeos Y’
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Trizac 10 @0 ST £ 97 AR N MeT =g :
x+2, W x<1
S = {x—Z,zﬁx>l
G AT ST S |
T4 T IR &Afefb e fo7ers |
e 1 i ¢ < 1,9 f(0) = ¢ + 2 179K, lim £(x) = lim(x +2) = c +2

Y
GBI, | ST (RIG I A WA f AT | 4

¢Fa 23IM ¢ > 1, S@ f(c) = ¢ — 2. OF,
limf(x)=lim (x-2)=c—-2=f(c)

GBI, x > | 7 AT e fAFe |

cFa 33 e =1, 9@ x = | KT £ 97 A ATH A 2=

lim f(x)=lim(x+2)=14+2=3
x—1 x—I~

,3)

x = 1 RCS £ @7 ORoItwa 3 25
lim f(x)=lim (x=2)=1-2=—1
x—1* x—1*

oa 5.4
@RY x = 1 RYCS (@ A 9% T ATHF Awiaffer
TS 2, ©iZ x = | RYTS [ 7T© 77 | 78R, x = | 2o f 93 4G oP7@s 7 | 5g 5.4
@ SCAFROF (7T (e TR |

Trizac 11 930 S f w30l Acers
x+2, 3w x<1
f)=19 0, W x=1 TS Ryl e | w3
x—2, 3 x>1 ’

TR 7{TE SIZRe (T S 2 (@ f ST QI8 R x
# 1 TBo W | x = | RWYCS £ 97 IAHATH 310 251

lim f(x)=1lim (x+2)=1+2=3 X'
x—>0 7 x—l =
x = 1 RTs Biasitwa s za1
lim f(x)=1lm (x-2)=1-2=-1
x—1" x—1*

@EY x = | RYCS (97 A1 G Tie 2[T 19T Aiolfos v
Z Al Oy =1 e [ AW T I qeak x = 1 T £ 49 4G
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Trzael 12 G S f fTsgeet Aiceers

x+2, 3 x<0

fx)= {—x+2, o s T SO ST |

I ST (@ 0 OGS A AT FAAP SR ARG | SATROF AR (g 267

D,uD, @D, = {x e R:x <0} axK
D,={xeR:x>0}

%@ 1 3 ¢ € D, O lim f(x)=lim (x + 2)
X—cC X—cC
=c+2=f(c) 9RO D, -9 [7FS|

Fa 23qM ¢ e D,, ©@ lim f(x)=lim (- x + 2)
X—cC X—cC

=—c+2=f(c) 9RO’ D, -4 [ WS | @ARY f4q
TG (AT e TS [ TS, O12 SR S FAS T
A @ £ 7T 1159 5.6 - SFEFHLH (=14bg (re TR | v

T B @ AT 09 @TADG S HSITEH 0T (AT Y
S T weite 8% | 6y 97w A At & foa 5.6
(FIETNG @ AT T G @A SCATFHIG AL 7T |
Trizacl 13 96 S [ fgel et

x, I x>0 %

f(x):{xz,zrﬁmo G TS| A FC | 2l

T[T B0, FNE AE AL SCAFH AN | ,

5@ 5.7-9 Sor=Toa (+1afba orea 2R | ARTFER AR e :

TR, £ O3 TG (FATE AT SR T (<1,1) < ’

ol 44 BATTE Rofers TR TR XX

i, D= {x €e R: x <0}, D, = {0} @ l
D,={xeR:x>0} Y’

oa 5.7

@ 1 D, 99 @ (Iel e, s #41 f(x) = x2

@R IS (R AR (T QT S £ 7T (Twizget 2 (rea) |
5@ 2 D, 99 @~ RS, S 2R £(x) = x G =0 (72 A (@ G2 ST f 7T9
(Turzzet 6 ea) |



162 sifre

%@ 3 Q4 SR x = 0 RiYTe Seo(t Resel 393 | x=0 [iqee st S £(0)=0 23|
x=0 YT A ATFHI T 2o

lim f(x)=lim x* =0* =0
x—0" x—0"
x=0 RS T #ITa A 2571
lim f(x)=lim x=0
x—0" x—0"
o3, lim f (x) = 0=/(0) €% ©2 x=0 KT 1579 | «f6 @RIT @ 99 W@ (F0qq
x—0
Al Rre [ 71T g3 O [ GF6 AT S |

Trizad 14 @rate @ oS 3g(7 St 1S |

T e IR @ GO SACFFS p, I35 Sowe 203 I «aft g e 7120 n @7 &=
px)=a,*a x+ .. +a x"qMRBC L, @ a, # 0 9R a, € R 1™4T50F 3 (PO
T T FRAG Gelj TGS | G0 {75 I TR ¢ A Sy, S AR

lim p(x) = p(c)

TGP, ¢ TS p 7T | @R ¢ @~ AT IR, OI2 p A3 G A TGO
@I B2 p G0 TS ST |

Trizact 15 <36 32w 7j¢f 4t ST £ Awgeel sk@re ¢ f(x) = [x], @A [x] 26 ITE
TR A x IF BT (RITH! S x IF I f I I ST [yaj et el eat |

FII A=TT 2T TR @ AT AT WA f @S | 5q 5.8 -« Seopwiaa @b orea
2R | ETba (AT @it (4l T @ AfS(G SIS (integral) qrs 1 wpm@e | A @b 1oy 23,
ST S S SRl | Y

N

(0,3) 1 *~—o

0,2) ]
0,1) + e—o
63,0 L0 2,0) (@0)

_4,0) (-2,0) 1,0)|O
(-4,0) (-2,0) 1,0) 0, -1) G0 G50

o—o +(0,-2)

—0

X'«

—o 10,3

v
Yl
e 5.8
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@ 1 431 T ¢ T8 GF0 AT IR T A 2RI 3 7% | (5725@ (At @t 1% @ ¢ 97
IR I QI AL Gy SO I [¢] @ o 27, wielfe, lim f (x) = lim [x] =[c] |

R f(c) = [¢] 93 OB S 2Jef51R2071 T G 7 I FRA 7S |
(a2 <A1 T ¢ 28 G0 2Jof AR | STroT ST @ G S (=S A% A > 0 (97T
AT @A [c—r]=c—1,[c+r]=c |
«fG, I oot @RI @
lim f(x) =c— 1, lim f(x) = ¢

@ARY @~ ¢ 9T T G2 SYCE 7790 Il 209 A1 1, ©iz afefb o qitaa
RS Sl SoTes |
5.2.1 @O AT qeriae (Algebra of continuous functions)

SIS AT, SN AN @RI 917, S Sz vy Sepaifere sraw af% | Sgerend, a2
! g TS ST eaifehs T S 399, @ @il [re 3l st swet
Aol T e @ Sireiwres At arl fFifrs 27, ©f2 Awiw cwa sgsysie T
S 1 TS |

TP 1 491 A [ GR g AW ST Yo AW IR ¢ (S HFS, O
(1) x=c-09, f+g7I9|
(2 x=c-Co, f—gTII|
3) x=c-C9, f.g M9

4) x=c-0s, (ijW(Wg(C)JtO)l
g
fstiel Sl x = ¢ RYTe (f+ g) SoHEa MFo! P F4R | 915w x = ¢ e «ft
eI | S el

im(f +¢)(x) = Im[f(x) +g(x)] (f+ g 97 3| (o)

= lim f(x)+1limg(x) @A Totei z09)
=/f(c) + glo) (Y [ R g 7TB9)
= (f+2) (¢ (f+ g 93 k= )
o€, x = ¢ KM f+g AT |
SIS ST AT SR @R O AT STATH ST &) 21! 24 |
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RUCE/)

(i) ToHET (3) TR @7 GF6 Koo ¢, 3 [ 46 g7 s oidfie, flx) = A , @ A
G AT A, O ST (A . 2) & (L. g) (x) = A g(x) Iool eI a1 22 3% @ fbe
OB TS SIS | AT (0, AWM A = — 1 WOR [ G TFol @RIT — £ 97 7@ |

(i) THARET (4) R 97 G [T owea, IW [ 930 G7F Do f(x)=k,§§r,w%

SO g(x)zﬁ,maﬁmwm{mm@ﬁ@w @A g(x) = 0 |

1
ROAIRCHCE, g ST 5ol EW‘?{WW\'J @RI |

THATRCT CA2{TEN 2T R S TS ST (o fF FACS A1 | (I S 7o
i ol s Faree Qo el 30 | fREfafie Suizacet ¥3 [aafs =% vl zre:
Trizacl 16 @6 SR @ Afefb sem o I |
SN R0 T (@, AT TS ot SCoiws £ 2o

PO 4 #0
q(x)

AN p 3R  TET AT SCATE | fGF FREBIF (g 267 AT AT AR (@R ¢ ¥ 7T | (TG
AT Ao 7T (T 14) ©fF [, ooty 1 @ (4) TR ¥ HeAS AT |

Twizacl 17 sine SICoFF( @] ST S0 |

S T

SN G SCAG] FACS (THERS REaFeen 92E T4 A |

limsinx=0
x—0

@foes ol 2l i, g AARREeIt sin x @31 @b (0 1% @ Gfog I =75 (0) @=
IR |

G2, 5% A (@ £(x) = sin x IF B ACF e AL | KT ¢ G0 AWK A7R2 | x = ¢
+ h. e | T x — ¢ T, SRR AR 7 — 0 1 AR,

lim f(x) = limsinx
X—>C X—cC

f=

= limsin(c+ h)
h—0

— lim [sinccosh + cosc sin /]
h—0
— lim [sinccos ]+ lim [cosc sin k]
h—0 h—0
=sin ¢ + 0 =sin ¢ = f(c)
GBI, lim f(x) = f(c) 93R S©: 77 f 261 ({6 HF© ST |
X—C
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1@ 4y Cosine SCHRF(HT AT Gelj I5{b Sefg 7l 2314 Tl (TS AT |
Twizac 18 e e I @, f(x) = tan x AR TGS SCAFS, Q6 TB© ST |

sin x
SR SR, f(x) = tanx = —— , @f6 cos x # 0 G A AV TN Gy RGNS, wefie,
COS X

T
x#2n+1) o @3 g &AM FER @ Sine €3} Cosine ST T8 AT | wefie tanx

(b TS ST ©loIwe] 26T G5\ T @I b @IS | SRR AL 371,
FFS LA DG 26 G0 NG ol | 7/ AT (F, AM £ 93 g 7{G AT A 23, O
(fog) (x)=/(gx))

FLCINS T IU g GF 29T (range) To f R RS (AT G0 ST | 0o SoAAwgG (siel
WSS RY© 2eT) I ST HB] [ (A |

Tl 2 @1 A f 93 g Ui AT SIS 9371 @ ¢ -0 (fo @) MR 2 1AM ¢ -(o
gABO I GR g () (O f RS 2, 9 ¢ -(© (f0 g) A0 A |

e Srzaes |t a2 ST =15 6 |

Twiacl 19 (rdle @ £(x) = sin (x?) B TGS S[CAFS, G0 HBS S |

e o I @, dfeB AT AT Gy ATAFFO A®I© | STAFD
f - 9o AT g 9AR h 9T WIYT SCHAFS (g 0 h) LT S AW, @A
2(x) = sin x @R A (x) = x> | (AT g GR h TSAZ TG GCAFF, oA 2 209, At (it
A @ f G35 HFS ST |

Tz 20 (e @ f(x) = |1 —x + | x|, SCATHO G0 AFS WA, @ICA x - (@~
I IR |

TR I AT AL X GG g-F g (x) = 1 —x + | x| G h -G h(x) = | x| I @S
3 1ot
(hog)(x)=h(g(x))
=h(1-x+[x])
=|1-x+|x|[=f(x)

Twizge 7-9, SNl (TR (@ 7 97T A S0 | AR, g @6 I Do @ 77w
wCo%< (modulus function) €3 QI91F RETF FICE GfG G ATS B2 | SN0 947 46 HFS
IR RIS ST AT [ € GH6 TG S |
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| ot 51 |
. S IR @ f(x) = 5x — 3 TAHIO x =0, x = — 3 GR x = 5 RYCS 7AF9 |
2. x =3 f(x) = 2x2 — | SCFFCHT AF©! AT I |
3. fosfEiiRe STormmjes ow) @l A9 S0

(S

1
@ f@)=x-5 ®) )= ——5.x%5

x* =25
© f()= ——
4. 2N T @ £ (x) = x" AT x = n KYC© AT, @A 1 GG 41 2047 |
5. 93 oo f fEgeel ke

s x#=5 0 (d) f(x) =[x -5

x, M x<1
f(x)={5, I x>1
S@x=0,x=1,x =2 RYCo A= & MT© ?

ST f - T STFS [y eT! e S0, @RI £ gt sikeare

| x|+3, I x<-3

2 <2
6. f(x)={ x+3, Wixs 7. f(x)={ —2x, WM -3<x<3
2x—3,?lﬁx>2
6x+2, I x>3
m,zﬁ)ﬁto i,?ﬁx<0
8. f(x)=1 x 9. fo=4lx|
0, IMx=0 -1, FWWx>0
x+1, M a1 -3, I x<2
10. f(x)_{x2+1,?ﬂ%x<1 1. f(X)z{x2+1, M x>2
101, <1
12. f(x):{xz W x
X, M x>1

13. oM S 1 el kesre

) x+5, It x <1
x:

x=95, I x>1
O R0 [ 7BS 2
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AT f G ABS] SCEAIbI S, @R f Fgeet et

14.

16.

17.

18.

19.

20.
21.

22.
23.

24.

3, AMO<x<1 2x, I x<0
fx)=44, IM1<x<3 15. f(x)=40, IM0O<x<1
5, AW 3<x<10 4x, M x>1
-2, M x<-1
fx)=42x, AWM -1<x<1
2, M x>1
GG AT f et et
£ ax+1, I x<3
X)=
bx+3, WM x>3
x = 3 R STor(b M8 20T g 3R b G0 T4 el e |
GG SCHHF f et Acere:
Ax*=2x), I x<0
f= 7
4x+1, M x>0

. G I ST S SO x = 0 R 7@ 2 x = 1 KT TFe! 57190 F <&l A 2
A8 (@ G0 SCFHF g (x) = x — [x] @ FRE®=® 2051 @b 7heT ST (integral) =
RIS SPT@e | @I [x] 261 J2& {040 T x O (5T (RITH! ST x G F7o(1 |
f(x) =x* —sin x + 5 SCAFI0 [ x = n ke 7wo ?

NS SR AR ST ST I

(a) f(x)=sinx + cos x (b) f(x)=sinx —cos x

(¢) f(x)=sinx.cosx

AR, (FI-CRIIG, GG IR (-GGG SCAHR TR B! S S |
ST [ O I SRS e el e, @i

Siﬂ, M x<0
fx)=1 x

x+1, W x>0
I G {B S mgeel e 2

xzsinl, MM x#0
fx)= x
0, T x=0

O AT B el e 501 |
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25. G oS MEgCe Fkese:

sinx—cosx, ™ x#0
fx)=
-1, M x=0
G AFS] AT A |
26 (T 29 7 2iCs) TS RATe k G97 (Bie SIGE &) SC<T /790 20 |

kco;x’qﬁxig .
26. f)=4""* Lox= o e
3, ﬂﬁr‘x=5

F)= ke?, wfix<2
27. e x =2 Rcs

Fl= kx+1, A x<m
= cosx, IMx>T

28. x=n e

Fl)= kx+1, I x<5
29. J=15, 5 afixss XTSI

30. @0 SRS Rl sicere

5, I x<2
f(x)=<ax+b, TIM2<x<10
21, I x>10

AT AT 20T a8 b G T T el |
31. (8 @ f(x) = cos (x?) BRI ALTBS SC2FHF, G0 HB© S(2FF |
32. (IS @ f(x) = | cos x| BRI TGS ST, G0 AT ST |
33. A S @ sin | x | (0 TF© S0 |
34, fECFRIO, £(x) = x| — |x + 1 | QIR G 0T 9F T SPTFS f[qofte el et |

5.3. SEqFe=cAlare! (Differentiability)
SR8 cuifefzr et fRagsiten = el | s frsferfis et o366 A Sieerss 3 sraaseTe
AewIfe FEM

(R AP £ G0 AT SCATHF 3R ¢ 26 f G AT (AT G0 [ | ¢ -9 f 9T SBI5eTS
fomgee i |

lim et = fle)

h—0 h
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I Frifos wifeeg At | ¢ Reqee /@3 st f/(c) %(f(X))lc il Ao 27 |

S f’(x)z}liI%f(x+h2_f(X)

—

Bl MRS SCorwSs, @A S oIy f a7

SFIIFG(P HLBIRO B | f -G SGheTet [ (x) %(f(x))wwzﬁ%y =f(x)?azrw%
Aty wdt «@ft Afes 271 @6 SrorwEET Sreawers (derivative) e afsaite swae
(differentiation) J&T T | S x GF ACATHE [ (x) IF SR T 42 *=fvz A1 [ (x) fefz
FACPL IR |
frafafe e sreetes Semifis-az s BT afsfe za :
1) (uxv)y=u=xv
() () =u'v+u (RS &2 At 9o =)

3) (Z) VT e v 0 (Store )|
1% 1%

fmfie Aefafbre s MnS Sl Sirers e seaetes i Sifer e o1

A9 5.3
f(x) x" sin x cos X tan x
f'(x) nx"! coS X —sinx | sec?x

TZ I SFIFES(F AL T© TR, O IF(6 HoF©! SeTH FCARSNN “I7 /T SFT
N | QAT FISI[ 2%l 26T, T G 1 2T oI [F 207 2 @2 oifS G Afes gk ofg @3

Teas Amers | 1 En%w G g = ACE, O A 570 2N @ ¢ e £

OB CNN  | S R, S| 70 2N (& Gb ST f G AR (LA G 79 -9

gy e fim LTI e i SEHD IO ot qag
h h

h—0 h—0*

| GFT SR [a, b] RS SISFFeA=19] & 203 W «@fo [a, b] RS Al [Kmre
TGN 2 | TFO CF(, q IR b ABRYCS ST QAT A G ST st fefzy
T, TSR g @R b R0 B AT G- TIHATHT SIS Q0] ST 553 7T |
SIS, G0 ST (4, b) RBICE ST@geT=I02any 3o7 23 7 @b (a, b) Rt sreefe 2l

e ST 27 |
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Toloi 3 T ¢ RYTe @i S 1 TEIFANNN T, O O Ko SICoFHH0 7T 204 |
oiid @ARY ¢ Mo f SEaa1= 190, SIRee Sl 2113
lim f(x) - f(C)

X—>C xXxX—C

=f'(©)

g x # ¢, 9F T, SR 94

1 - fiey = LD o
R, im[f(x)— f(c)] = lim [M.(x—c):l
x—c x—c X—C
a HmU@PmﬂﬂM=hmFEti@}mmuﬂm
x—c x—c x—c X—cC xX—c
=f'(c).0=0
<1, lim f(x) =f(c)

AR, x = ¢ RYCS [ TS|
ST 1 2l TeTFECI] ST AT 2T |

IR T I (@ GATER TR o1 31wy 77 | aFwolts s i @ f(x) = | x| @
FRERIS S0 267 G0 TP ST | ANATHS A KI5 T,

hmi w — __h —
h—0 h h

-1

G AN

i LO+W=F©) _h
h—0* h h

=1

AXS . 0+h)—f(0
g 0 RATS T[T A I3 I AT S 3301 =73, oA flﬁéw -

SIEG (12 IR ©13 () RYTS 1 STGIFTRN] 7T | S0, f G{b STEIAFCNN] ST 77 |

5.3.1 MIT ST cea wgawere (Derivatives of composite functions)

FRYT AT GG S, ST G 25 SRIZHCE AR ¥F T4 | 43 I, ST f
O STGIIFAGT folef T FACS 512, (@

f@&)=@x+1)y




NGO R TFIF[CITS 7]

«3f5 A= 21 faoi Botsiing 2titsl (2x + 1)’ & e 1 @R Fwgrel 3goil sorwsoa
SFIFAG [T FC |

d 3 i 3
) = — [@x+1)]

_4 8x’ +12x2 +6x+1)
dx

=24x*+24x + 6
=6(2x+ 1)
Qe STF A T f@)=(Mog (x)
@A g(x) = 2x + 1 @R A(x) = x3 1t = g(x) = 2x + 1 NS 19 f(x) = h(t) = £ 9TSIA
df dh dt

- — + 2 — + 2‘ — 2‘ _
L 6 Qur 1P =3t 1r.2=3f.2= —

3 LA A 41 25T @ 4G, @6 (2 + 1)1 G STe<metes sl S1eaits At
I | G2 AT Sl e Soistio Areite A, A ¥jeeT s (chain rule) 7@
2|
To1#i 4 Wefe T (Chain Rule) &1 TF £ 96 IAGIATIS SIS A 1 @R v 3 767

dt d
T ;W f= v 0w, | 4T £ = u(x) SR o d_:m = =g 2, S SR 7R
X

o _& a
dx dt dx
R G2 SR 2N GO A | s R Egrie e s A 4@ f @S

ABIATIE SCAFE Tl 1, v 4R w 3 Toxi57 YT o wefle,
f=(wou)ov. 3 t=v(x)9R s = u(f), &

di:d(wou)_ﬂ_d_w ds dt

dx dt dx ds dt dx

Tl GARSS T TG IR S AT | ATFHR SIS 5 ST TGRS
e forraIfl 2t F0e FeT 2R |

Trtzac 21 SIS £(x) = sin (x?) G STGIFETS ool FCA1 |

TG ® IR (@, AWE IATHFIO 4o WCAFIT TG | AF© 2T, IM
t = u(x) = x> @R v(t) = sin ¢, SE& f(x) = (v o u) (x) = v(u(x)) = v(x*) = sin x?
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t=u(x) =x* I8 | 5T A @ %zcost R a =2x GG SR | SN, %4l /=
t

dx
a7 = ﬂ-ﬂzcost-bc
dx dt dx
T FEFEACS XYG x I MG 2 2 46 Tl «iifs |
df )
oAl P cost-2x=2xcosx

s, s FsffReeic s s zre #if:
. dy d .
=sin (x?) > —=— (sin x?
y () y dx( )
d
= cos x? o (x*) = 2x cos x?

d.

Trizac 22 tan (2x + 3) GF STEIFETS folelT A |
A 4C@ f(x) = tan (2x + 3), u(x) = 2x + 3 @R w(f) = tan . S
(vou) (x)=v(u(x))=v2x+3)=tan 2x + 3) = f(x)
GBOI(F, f 26 Y6 SRR TG | £ = u(x) = 2x + 3. P8 | O %=seozt aR

dt

- = 2 S ST e g

X
ﬁzﬂ.£:2secz 2x+3)
dx dt dx

Twizad 23 x 9 ACHATF sin (cos (x2)) 97 TIIFHA A |
TG f(x) = sin (cos (x?)) SCPFHH u, v @32 W G2 [oa{b SCAHRT ALCAGH | S0, f/(x)
= (wovou) (X), @A u(x) = x% v(f) = cost 9R w(s) =sin s | t = u(x) =x* @R s =v(f) =

d d . dt
cost IR, 579 I @ aw =CoSs, ;s =—sint 9} d_ =2 x T I A x GF Gol) S8
s t x

TZ | TSR, ¥ &[T/ T AN T, St AR

-—-— =(cos 5) . (—sin 1) . (2x) = — 2x sin ¥ . cos (cos x?)
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faegreita, S fmseet sl zcs iif:
y = sin (cos x?)
dy d .
O ™ = -2 Sin (cos x?) = cos (cos x?) I (cos x?)

= cos (cos x?) (- sin x?) 4 (%)
dx

= — sin x? cos (cos x?) (2x)
= — 2x sin x? cos (cos x?)

SRR 5.2

SEPAEN0F 1 CATF 8 7R 2ATH x G ACATF ST g (Differentiate) FC1 :

1. sin (x*+5) 2. cos (sin x) 3. sin (ax + b)
sin (ax+b)
4. sec (tan (4/x)) 5- os(extd) 6. cos x* . sin? (x°)

7. 24cot(x?) 8. cos(+/x)

9. 29 IR @ G0 S [ fTweed et
J@) =lx-1,xeR
(e x = 1 e @fb Sreaetw oy 77 |
10, 2fSTlel A (@ RS AL ST ool Figeero -
Jx) =[x],0<x<3
e x = 1 @3 x = 2 RYre @it SrEamaeT=eiey <7 |

5.3.2 Q2 (qU€) SR q@aere (Derivatives of implicit functions)
QY 2GS y = £ () S R[S Sormia srgaere (e Feafz | g oft st @
SICoFFRIEN M1 G2 S IS 203 | Trzgerggst, x @Ry 93 g el @- i
«3f5 751 oI 301
x—y—-mn=0
x+sinxy—y=0
AT (0, ST G AT G 91 y = x — 70 oot s foreits #Aife | S e,
VG AT (PG 727 AL (R AT O ACEE, (@~ (PG A O x 9T T y @ frszre
FATE ACWZ (1 | T, X 3R y I T IS TSI AP 1 T (T Y 3 S NN 51 72T
o, @A Y =£(x) , ST ATl ) TF x G &0 (IF) S (explicit functions) T#CS AR |
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AZIS! (0, A AT () T x G G SICAHF TR T To T eFi =10 ¢ st
0o 2 @ y (F x GF TLGTF SCATS 071 2P F TRCR | 93 SRS, SRl o
AR SBIPeTe 4] R4 |

d
Twizae 24 x—y=n§€ﬂd—iﬁ“§f$@1|

ST y G AT G5 7 A0 932 SATTT =S 7717 @1 A7 |

y=Xx—-"
d
SHEES 2o
dx
RFEeITa, T F x 9T ANTHTT FAA STFT S, S| #3
d am
—(Xx— e p—
p (x=y) 7

drn
AR, - O L ZE x AT FANTATT Y3 SCFS 11 A TG | 3 ST,

d d
E(X)—a()’) =0
Tl (AT AR
dy _dx_,
dx  dx

Twiet 25 T y+siny=cosxiﬁwil—dﬁﬁ°§f¢‘ml

I ST TG HAF O x G ANCATT FAAE BT FCF 113,

dy d . d
—+—(siny) = —(cosx
i dx( y) dx( )
e forars AT 2IF
d
—y+cosy-ﬂ =—sinx
dx dx
dy sin x
I (ITF AN I, - ==
dx 1+cosy

AT y#2n+ 1=
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5.3.3 faramfafes faordte srorwrea sw@aFeTer (Derivatives of inverse trigonometric
functions)
SR NG FCe 2N @ [ hifes Rode STeas|tel 281 g STei s, g 93 wimi aft
S R A | G SIS * &[T 7 AT G351 ST TN TGS (ool 574 |
Trizas 26 G SICAHS £ T f(x) = sin! x B RGBS 2R 4R GF SR SR, OIZ0E @
TG (el A |
TYE gC@ Yy =sin! x,O@ x =siny

X QT ACATT T 2/TF S[TITS S, SN 7B

1=cosy—y
dx

dy 1 1

Tl (AT A — = =
dx  cosy cos(sin”' x)

. T T
STF FCA [, (FIe19, cos y # 0, 9F Ty «ft weEere widffe, sin ! x # —E, E oiefle, x # —

I, 1,9, x e (=1, 1)1
3 RS S D B 1 ey, SIS o (et etz 599 | 39 I (@ x
€ (-1, 1) 90, sin (sin”! x) = x G ©i2
cos?y=1-—(siny)?>=1—(sin (sin'x))*=1 —x?

T T
ORIV, ARY y € (—55), COS y ZeT 49, HOR cos y = 1/1_)62

edd, x € (— 1, 1) 93
dy 1 1
dx cosy (J1—x2
Trlzacl 27 @0 S £ A f(x) = tan ! x AR GO G A0 G G (R, OIRCE G

ST e A |
g 4Gl y =tan' x, O x =tan y
X G ATATF TS AATF SNBSS, Sl #113

dy
] =sec? vy —
sec? y /

dy 1 1 B 1 1
(O S AR dx seczy 1+tan2y 1+ (tan (tan"' x))* 1+ x?




176 sifre

e Ao fRoiRe STCor s oI STeaeeTeT (ool (OIS ST IeTag ety (20T (RS
23 | THa AT TS farimfifes [ohe Seerwiaa sraawers: (el 26 (R 5.4):

At 5.4
f(x) cos'x cotlx sec'x cosecx
-1 -1 1 —1

J'x) 1= x2 1+ x> |x|\/x2—1 |x|\/x2—1

f, SRR Cwl (_la 1) R (_007 _1) o (1, OO) (_007 _1) o (1, OO)
SRR 5.3
frafetrorges < e
X
2x +3y=sinx 2. 2x +3y=siny 3. ax + by> =cos y

4. xy+y*=tanx+y 5. x*+txy+)y’=100 6. x° +xy+x7?+)y'=81

2x
7. siny +cosxy=k 8. sin®x +cos’y=1 9. y=sin’ (1+x2 ]

3x—x° 1 1
10. y=tan'| —— | ——F=<x<—4=
y = (1—3)62) \/5 \/5

1— 2
11. y:cos_l(l x2}0<x<1
+x
1— 2
12. y=sin‘1(1 x2}0<x<1
+x
af 2
13. y:COSl(1 x2)7—1<x<1
+x
- > 1 1
ooy=sin (2xV1l-x" ) —-—=<x<—=
i e (i) - cre L

15. yzsec_1 + ,0<x<L
2x% ~1 2
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5.4 R g enfaviieserss (Exponential and Logarithmic Functions)

Q4 2GSRI AT ST, o SCorHS G farsihifes seerws 3 s [fer @fa
SCAFFCER g T AIE oAtz | 2 Y

A

S CHRCH, SN ACH IO SCAFE €
SRV SICATF T 2 3 SICAFFAYCZA
(T1fF) @3 g if oI Tt | @A
@2 AR ToR2 Wi oge Mol dree @
G2 SRR SIS S RS 23 (2ReEs
(motivational) @3k @STaT #3F 29

Aopifde g |

fW‘lS.9ély=f1(x)=x,y=f2(x)=x2,y /
=f,(x) =X @R y = f,(x) = x*- SCFFSYCETR -

< »X
@Ifoa (R 2R0E | 7% 6 (@ x -9F qI0eq 0

IS T© R {1 ©OL I (@RI A 2 | Y
TP AT RS T T R 219 g R | foa 5.9
GT O 7T G2 @, x (> 1) 97 R Gf6 WS IR &y, 749 Tea o IR T y = £ (x)
SR (increases) 28T, @AW =1, 2, 3, 4 | 4fS SR @, n -9 7561 4GS N S
9 LR S 7@y, AT £ (x) = x| JoTo, G 9 8 (3 x-G7 el T08 I #R e y = [ (x)
G (@A - WO (=T T | CHIRTqg, £, () = X0 =R, () = x' 0wt <vea | vt
X -GF A 1 (A0 2 AT IRAR, O S, 1 RIS 210 93 g AT, @I ), 1T 218
R g 211 | O, x -GF G JRACY [, 9K BT f; FO IR AT |

TATAIS ST ARTars afb 361 A @, g SIrorwE SR O3 ared Sok e
I — qe T© @ 2@, TR o0 @R 27 | 2R Frelfe 2{h 281 ¢ G (@I S ©itg
135 91 917! ST (BT Go 2T I AR 2 271, O G0 ST Sulzel 261

y =f(x)=10"

S (IR 0 0o A (7GR f SICATHD, (F- (IO G SIS AL 71 -4 & [ (x)
= X" 4T (5T G R I 21 | SHRFzg, 10" SeAwasiv f,, (x) = x'° G (5T 7@ 2
AR | x T JLE YT, @, x = 10° -G 7% S @ £, () = (10°)1° = 10°* Soig9iv
F(10%) = 1010 = 1000 | ™5{Teg f (x) G BT £ (x) ST 00! | G5 2 T T/ 7 (3,
T x> 10° -qa &, f(x) >, () | 7% QAT Sl G el (RS (5751 S A1 S, x
G ST JZEH AR 21Z7 FCH, (-6 12 FA0 AT @, (-G G SLG A 72- G
Gl f(x) g0 21 g% o1 |




178 sfere
seel 3 S 4 (base) b > 1 I§ BRI SICoFFF0 261

y=fx)=>b
y = 10" 93 @LHam 5 5.9-( @RI TR |
b-a= g TS M, 7 2, 3 R 4 9T Gy 3 SR GTAHAH el SIS AT
STl T 2007 | S5 SR g g9l (IS e oreat zet:
(1) TR ST FC e 22 e AW FRYICRT o R |
(2) ORI ST 2 ZeT 76T (AN AT FRLIACRA 16 |
(3) (0, 1) 5 5%IZ oI ST (+TlbTaa 8o e («ft 267 (@- It A 7R
b>1 e b = 1 Felweing 4+ ko) |
(4) IR SIS SIE Y (FIREE), wielfe <t 3fit cerfoafoa s (s v
T 23, O(F (@Tfoaia T St s 23|
(5) X-GF YA ATTI A NNYTHAR Gy, FGHIT ST W ) I 43 FIRIIE 27 |90 2T,
TSI AT SCoFFR (15T x-SR TS 1297 2 (1959 S0 x -Sewa AT fAfero =3

Eipll
10 e RS SR SIS /179 JoRF 5P | Gt (e 7RIS AL 1.4
T 41 (9708 @
ERLIL,
12!

R @I 2 @ 3 97 NGS! IR 22 e T Iqfoe 1 27 | @2 - (T fa BT

R IR ST GFH 332 I I ST p = e 91i3 |

6 FIeIfTE JoHT SCAFE I 27 |

@fb 433 TS 20, TM IHR SCAHE [T SRS TG AF G2 9T W J11
Gl AR | 92 SepTiie e keaifs s coen qiang |
k@ 4 @AFT b > 1 @-@A G0 AW 7R | OIZe Sl o0 A7 b W4 I8 a 97
S9N =T x, AW b'=a 2|

b 3419 TF a G2 NS log, a 7= fo® 91 2 | 1@, log,a=x AM b* =a =14
IS SR SR Sy, BT SR {5 2oy (explicit) Snizge e e 17 | sl eife 23
=8 | s NfACE SIRIC, Sl @bt log, 8 = 3 R Ao o1t ~Afd 19wggeet, 10* = 10000
251 log,, 10000 = 4 @3 1T9eT | GRICl, 625 = 5* = 257 @ 7I9eT 24 log, 625 = 4 S=
log,, 625=21

s gl ifsiere yivefenr Aficafers, My b > 1 @ e @R, weifimaes S 76
LS QB AL (0 (AT e AT FRANT GICOH @2 Gfb 0o R (e A2 | 98
SR NN e 2ol & R @i e wiceere &7 |

log, :R"— R
x> log, x=y 3 b =x27|




{37 e T e b = 10 =27, o3 ==
Aot M7t erNfam @32 M b = e T, 04
oot Frefae anfars Tece A | TeiiRe
NI 22 In faca oo a1 27 | G2 e,
log x,e [V4I7E eI SR H>© P,
e In x (PTG log x B @ 2@ |
2, e @} 10 T4l T TaNfaws o ses
@<ifoa 5@ 5.10 -9 G 2R |

- e b > 1 -9 & F9ifws
ST g gl wa ey eiffeigs
RIEEk

(1) IS H-499SF  (non-positive)

X'«

NFO] IR SFIFAN O] 179
y = log, x

y = log x

y =log,,x

(1,0)

=

<
<

pas.10

FRAPTCRR F9llCr Si<fejef <eal fare #11f =1 | T, s191-S0e% (log function) -3

ARG BT 25T R™ |

(2) NS LA 2o e AT AR (10 |

(3) (1, 0) "™ Wi 9 -SCorwrFa
GRITCE R EACEIEICH

(4) =Aol-SCefR e g, wielie S A
@1ibalb AN (AT THMCS Se
23, O FRIDEHA S Soitaa e 2w |

(5) X G0 Y PRI A &, log x
-3 9 - avre QBT A O
(RG34 | e 59 #Atw,
SRR 1T ) - S G SR
=7 (g b =y -wewe AR Fifere
=70 |

6) Paslla-y=eaRy=Inx«T

oas.1

@A (G 20 | @b (TS STGWIF @ 96 ISRy = x FIERL ACTF O

ST AfeT |
T ST GG LG 201 N> (RS T

(1) log, p -G log, p ST 2o T Gl (o Ceret TS Tt el vl forzrst il | 41l A1
log p=oa,log, p=B9log,a=y oL a*=p, b = p GR b =a

ORI AN A TN Afe=lI91 0 911Z,

(b = b =p

G o AMFAC! IR I AT,

b
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QIES)
GRIN [3=OWEIQHTOL=% | g o4
lo _ log, p
& P log,a

(2) FA-TCAFCIT IFH TGWT 43 26 JATCAT T AT @7 ACF | 431 T

log, pg = oL 1 O1&G= b* = pq M log, p = B 9 log, g =y &, O bP = p 4R b' =¢ |

&g O b = pg = bPbY = bP 1 |

[ AT AR o =B +y, =, log, pg = log, p +log, q

3 3 R ST @ o}l Tt 261 749 p = g T | GUHCE, GATTT AN
log, p* = log, p +log, p=2logp

@57 GG TS AN (STPNeT [T A1 23 1) 26

- (P! GRS R 7 -99 &, log, p" = n log p

AFOCT Qb e A AT 1 47 &) 19y, g =it «fbess @siel 17 (5351 = 1 |

GBI AT AR AN 7 oo AfSo e FAF T (@02 (e ZoT

x
log, v log, x — log, y

Twizact 28 e AW AT x G T, x = ¢ [ oy 27 2

TR ST, 37 ST (- T~ DA ALEN ST 27 ISP T FLAIPTRCRA (A0 | A1
TATHR AT S-4e19F AT FRAPTCET &) ) a3 | G, &7l A y = eloe ™ | A
y> 02, SR SR TeTATH s9lifaws fea 72 log y = log (€¢%) = log x 1log e = log x I=1¢fie
Y =X 18R x = et }YAG x GF LLAF AT Gl 79 |

TG (IR RIS TR ST G SIros] SN 5 2o SBAeTE A G

R T AfSa =t | @fb sl Sotoimma S (I 2R 19 @i sisat aw fwer

¢ifg

ToAoAwy 5%

(1)

2

d
X G ATATF e* G BT 24 e afe, E(ex) =e" |

1 d 1
X G ATATFlog x IF TFIFeTG 2o — ; wLfie, d—(logx)= —
X X X

* SElZ T 286 I NG [RATE T |



AT IR ABIFANC S

Twizad 29 x -9 ACICF NS Sromrejen st Sl :
(i) e* (ii) sin(logx), x>0 (i) cos! (e) (iv) eos*
TR
(1) AT, y=e " %o FRER AR, SR 21
dy o d .
o ¢ YT
(i) =@,y =sin (log x) I AR AR, ST 173,

dy

D _ o5 (logx)- - (log x) = 208 108
dx dx

(iii) =@ AF, y = cos (&) | e T A IR, SN A7

d -1 d —e*
LT (=
(iv) @A, y = e | ¥y o 2 I, SN oAfE
dy cos . - cos
— = °®" . (=sinx) = —(sin x) “*"
dx
SRR 5.4
X -G ANCATF RIS SCHR T St I -
1. = 2. e 3. et
sSin x
4. sin (tan' e™) 5. log (cos €) 6. e +e" .. +e*
COS X
7. Ve, x>0 8. log(logx),x>1 9. 100 x>0

10. cos (logx+e), x>0
5.5. =etifawea sreicy 9@ (Logarithmic Differentiation)

2 SR, SIS g RO et S taa ot Face M1l 3 fRegeel 2ve

¥ =) = [l

181

TATTR AP T ATH s1alifawsl (41 e T§) N0 =il s Sl sfaiw @reies if

log y= v(x) log [u(x)]



182 sifre

T foTCaTa AT SIS SR FC 22

1 dy_ v(x)- 1 u'(x) +v'(x) - log [u(x)]
y dx u(x)

ql (AT AR
dy_ v,
dx_y{u(x)
@2 ofSTe 24 TRAT KT8 2o f(x) € u(x) SREZ A LIS 2E STHAT It

SN SRS B | ST G2 7A@ 7o 2173y Srara ey #ifafoe b @it fasfaie
W‘TW LI I w40 20l

u'(x)+V'(x) - log [u(x)]}

(x=3) (x> +4)
3x*+4x+5

e iy = (x—=3) (x* +4)
’ TN G 1 4x+5)

Trrgac 30 x -9F ACATE G ST B |

1
10gy=E[log(x—3)+10g(x2+4)—log(3x2+4x+5)]
G2, TOTATF x -G HCATE ST S, SN 2412
1 dy l{1+2x 6x+4}

v dr  2L(x=3) 44 3 +4x+5
dy Y 1 2x 6x+4
an - =5 t o T2
’ dc 2| (x=3) x"+4 3x"+4x+5

1=y @ [ 1 L 2x  bx+4
C 2V 3% +4x+5 [(x=3) xP+4 3x% +4x+S

Twgac 31 x @ ACATH ¢° 9T ST (Al @A a GF0 LS 73 A |
TG G AP Y = a* | 9IRS

logy=xloga
TSHAATH x G AITHATH ST 0, S| 212,
1 dy
;E =loga



B! AR TBIFNTO |83

a b
d .

ICtE — (@) =a‘loga
dx

ﬁ ) i(aJC) — i(exloga):exloga i(xloga)
dx dx dx

= ¢*l2a og a = a* log a.
Twigdel 32 x @ ACATE X" g7 SgweTe] B @A x> 0 |
S 4R p = xsin* TS FAafifawst feg if3,

log y = sin x log x

Ldy sin x d (log x) +log x d (sin x)
TSN, o= — —
N y dx dx 8 8 dx
1 dy s )1 |
QA ——- = (sinx) —+log x cosx
y dx X 8
dy [sinx }
ql — = y|——+cosxlogx
dx X

dnx| SINX
= x" [— + cos x log x}
X

— _sinx—1 sinx

X -sinx+x""" -cosx logx

Twizad 33 % fefr e, qf y + 0 + X = ab 77
X

TG (ST SR @,y + ¥+ x =ab |
U=y, v=x aR w = x* SHTEG TSI AT, SN AR +v+w=a’

du+dv+dw 0 !
ﬂ\!)a." —— T T =
N dx dx dx )
QA u = y* GF TSTATT Fanfawa fve AR

logu=xlogy

TOTATT x AT ACATT ST 0T A2,
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d d
x—(lo +log y—(x
dx( gy) gydx( )

ylogx

d dy
—(log x) +log x—
ydx( g x) +log I

1
y-—+logx-ﬂ
X dx

v[z +log xﬂ}
X dx

y dy}
= x| —+logx—
[ g e .. 3)

1du_

u dx

du
o’ dx

ARGy, v = X

logv=

TOIATF x A ACATT ST S A,
Ldv _

v dx

dv
ﬁ\'ﬂ. g — =

N dx
919, w =x~
logw=

TOTATF x G ACATT ST S 2113,
1 dw _

w dx

dw
e, — =

Qﬁ dx

X
x log x.

d d
— (I +1 c—
xdx( 0gx)+log x dx )

1
x-—+logx-1
X

w (1 +log x)

x* (1 + log x) . (4)



B! AR BI85

(1), (2), (3), (4) (AT, S AR

ToqR,

x dy y dy
1= =+lo +x7| = +logx— x =
y (ydx gy) (x g dx +x* (1 +logx)=0

d
(x.y'+x.logx) d_i =—x"(I +logx)—y.x"'1—ylogy

dy —[y'logy+ y. X'+ x"(1+1log x)]

dx x.y" 7+ x7 logx
SRR 5.5
SEPAEAICS (ST 1 (T 11 7R 2T AT SICHHFE el x I INCATH ST Il |
5 3 x-D(x-2)
COS X . COS 2X . COS 5>Xx (X—3)(X—4)(X—5)
(log x)cosx 4. x° — 25in x
7 )
G+ 3. (x+4) . (x+5) 6. (x+—) +x
X
(log x)* + xlog~ 8. (sinx)" +sin' [y

11.

. XS 4 (sin o) 10.

2
x]CCOSJC + “xz +1
x“ -1
1
(x cos x)* + (xsinx)*

d
SPNEANITS &G 12 (ATF 15 7R ATHR 2ATTFo7 &y d—i et |

12.
14.
16.

17.

¥y =1 13. y'=x
(cos x)’ = (cos y)* 15. xy=ex
TS SCATS () = (1 +x) (1 +x%) (1 +x*) (1 +x%) & x GF HACATF S5 FCA R

wregod f1(1) e et |
fos Srafe foaft smfere (x — 5x + 8) (° + 7x + 9) U SRFaTe el S
(1) 9erRFCeTs fRICTR ARy
(i) “JerFToC TPfe 0 g3ib Wi 757w AT “Ifes 3 |
(iti) STSNARC AIRIC ST A |

foafb simifox Mt & @2 Tee sea arme
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18, u, v @R w M x 97 ST 8, O G5 2FSro— 2ATS oFeea RGE A1
AR, TasRre w19 ifRimfSe SRreTtas AR, e @

4 G & dw
dx(u.v.w)—dxv.w u.dx.w u.vdx
5.6 25feTd WFTIT ATAFTFa w@aeas (Derivatives of Functions in

Parametric Forms)

TS TN YD BRI N o0 S A ST G0 (08 77, [5G POl Gfo weraifera sfrest
LT 72T T2RF 7l AL qfo GG et @H TF sl I | 937 @3 sifafRfere
S IS AR (@ I TG 791 G5 wor berafa e 2 a1 27 | @2 pora beraififbes
&7l = A5 (parameter) | ST AT 45 oaif x @R y @ oAy AE
x=£(1), y = g (1) AP 2 1 A, TCF 77 27 AI5e £ -9 AT <P |

G ST, SIS STGAAGT [wof3 SRR Sty ST %87 o] ATl 0 o173,

dy _dy dx
dr  dx dt
dy
dy gt dx
— === | axg— %0
K ds d[ a )
dr
dy g dy dc .
—= = @y —=g'(t) & — = f'(t '
GBeIF 0 f,(t)( L g ” f())[kﬂ?a“f(.@c?lf(t);tO]

d
Twizacl 34 W x =a cos 0, y = a sin 0 2T, O Eyﬁ"ﬁifWI

I (ST R (@,
x=acosB,y=asinb

o ﬂ — 1 _y = e
BISHIN 70 =—asin * 70 =a cos
dy
dy g9 acosb
— === =—cotO
T dc dx —asin®
do



B! AR TBIFNTS | ]7

Twigael 35 IM x = af, y = 2at T, ©R@ & foefe et |

dx
TYE AST R @, x = af’, y = 2at
dx dy
W — =2at R —=2
RAISEIN di a R r a
dy
dy g 2a 1
e dx_@_2at_t
dt

Twizacl 36 AWM x =a (0 +sin 0), y=a (1 — cos 0) T, O ?ﬁ“ﬁf%‘ml
x

dx dy .
< , — - = =+ , —— =
S ST AR 70 a(l +cos 0) 70 a (sin 0)

dy
dy 4o asin® 0
o —_ = — = —tan—
o dc dx a(l+cos6) 2
de

. d
| = 57 | QR b e <ol 1 3, 2l BRI e xR yy G O IR T Rwle d—)yc
(R AT SIPICET 2i<pT] <] 2 |

2 2 2 dy
Trigae 37 X3 4 y3 =g T dxﬁoﬁzrzﬁm

T 4G x = a cos® 0, y = a sin’ 019
2 2 2 2
x? +y5 = (acos’0)3 + (asin’ 0)3
2 2
= a3(cos’ 0 +sin’ 0) = a3

2 2 2

oA, X3+ y3 =a’ 97 AR TN 2N x = a cos*0, y = a sin’0

ﬂ— 3 2 0 sin O @32 Y
de = —Ja CoS Sin \de

@2 = 3qa sin’> O cos 0
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dy
dy 4o 3asin’@cos® /y
CUE) — == ——tan0=-3—
N dx dx  —3acos’0sind X
do

A 5.6

SRR 1 (ATF 10 7R 2@ TR A0 x @R y 7 ABFFSI I§ 2T, OF 2A6e’

AT Il U, Ll Refr e

dx
1. x=2at’, y=at 2. x=acosB,y=>bcos0
3. x=sint, y=cos 2t 4. x=4t,y=§
5. x=cos 0 —cos 20, y =sin 0 — sin 20
sin’ ¢ _ cos’ t

6. x=a(@®-sinB),y=a (1 +cosB) 7. x:\/cos2t’y_\/cos2t

t
8. x=a(cost+logtan5j,y:asinz 9. x=asecH,y=btan0

10. x=a(cos O+ 0sin0), y=a (sin O — 0 cos 0)

in”! cos™! d
11. I x=va™ ', y=va** ', s@mie @ d_y:_z
x X

5.7 faSw gt s@asas (Second Order Derivative)
4l y=f(x) 1939
dy
— =1 . (1
I S'(x) (1)
% £ () TRV T, ST (1) TR AN AL x G ANCATE S_e7] 400 Al |

d(d
O, A B E(d_)ycj @A y (F x G ACATH O SR SGT1S7 e 27 G A6

2
AP A = ? B | f(x) OF TSR SR SIEIHeTS £ (x) RN 2] 1 2T |
X

2
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W y = f{x) FOE " (x) (F D2 9Ly Sy, FENE AT 91 27 | SN 100 A
@ THOR SN SFIAG] (o] S AR R® i |

2
Trizael 38 AW y =¥ + tan x T, O % ffa st
X

IS ST R @ y = x° + tan x, O

y
— =3x> +sec’ x

dx

dzy d( 2 2
ECEIR 22 =2 (3x% +sec?x)
T dx* dx

6x +2secx.secxtan x =6x + 2 sec’ x tan x

2
Trizad 39 AW y = A sin x + B cos x 2, OF &N T @, d T +y=0

ar
TR SR AR
dy .
— =Acosx—Bsinx
dx
d*y
UEH — = — (A cosx—Bsinx)
X dx
=—Asinx—Bcosx=-y
SIctn d’y +y=0
\O] _ =
dx2 y
_ a2 3 dzy dy
Tuizad 40 W y = 3> + 2 2, O 2N FE @, —2—5—+6y=0.
dx dx
TGS (ST MR @, y = 3e™ + 2e*
dy
oY —— = 6e*+6e=06 (e +e)
dx
’y
RICUE e =12¢* + 18e* = 6 (2> + 3¢¥)
x
d’y . dy
BCEIN —5 =5~ +6y =06 (2e* + 3¢¥)
dx dx

—30 (e +e*) +6(3e*+2™)=0
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2
Twizad 41 3M y =sin! x 2T, @ @, (1 —x?) d—f—xﬂzo
dx dx
S SR #A1E y = sinx |0
& _ 1
deJa-x?)
a, Jom) 2oy
dx
d 2 dy
2 —|yad=x7).— |=0
WO, dx( ( ) dx)
d’y dy d
a, Ja- —y+—y-£( (1-x"))=0
d*y dy 2x
1-x%) . =2 -2 =0
<, ( ) dx*  dx 21— 42
2 Ay dy
A, 1-x")——-x—=0
N ( )dx2 dx
Regena, @ea =R @, y = sin ' x, SIE! #412
1
= _2)y2 =
N _ codfie, (1 x )y1 =1
LICEIS A-x").2y,y, + ¥/ (0-2x)=0
TG, (1-x)y,—xy, =0
St 5.7
SN 1 (ATF 10 7R 217G 2AWG SICAHR9CE O ST T@aeTG foef3y T |
1. x*+3x+2 2. x*° 3. x.cosx
4. logx 5. x*logx 6. e sin 5x
7. e%cos 3x 8. tan'x 9. log (logx)
10. sin(logx) )

d
11. My =15 cosx— 3 sinx 2, OCF &N I @ d—§+y=0
X



NGO R TFIF[ITS  19]

d’y
dx*

12. Ay =cos' x W, o (3 (@FRETG y @F B el Fct |

13. 3@y =3 cos (log x) + 4 sin (log x) 2, =R (TS @ x>y, +xy, +y =0

d’ d
14. ?ﬁy=Ae’”"+Be’”‘§§r, O Ale @ d—z—(m+n)ay+mny=0
x

d2
15. 2 y = 500e™ + 600e ™ &, O (7€ @ d—§=49y
X

d’y (dyY
16. e (x+ 1) = | 28, ©izte (e @ — =| =
dx dx

17. My = (tan' x)? &, O (e @ (32 + 12y, + 2x (2 + 1) y, =2

5.8 LGS W ©29iW (Mean Value Theorem)
B SR, SIS 2314 IS T IR 41 GToTeR 2raT2eeT LT T | SIS SR 2 SAA o=
e ST T F iea |
T2l 6 (ATTeTa Beiiei (Rolle’s Theorem) &G f: [a, b] — R 2 [a, b] SIS ABO €%
(a, b) IS SR, TS f(a) =f(D) T, @AMCT a8 b @~ IBI 7R 1904 (a, b)
S S G ¢ 9 g R, AT S f(c) = 02 |

TR SAANT SFHCS I R G SRIAN9 SR g T =l 5.12 @3]
5.13 =& fora el 2z |

Y

N

g 5.12 @ s.13

T I (@ a8 b @3 o1y e e a5 ba e eiaeret & 23 | 2t rafota sweies
@35 RTe eferel *[= 27 | S<fie ARSI GIER TANGRRIE@ @ y=f(x) ERbraa esm
@~ I RS (e 2qeret @ fRYTe £(x) G STe<reTer RIS S o) g 77 |
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Tl 7 (S S S KR £ [a,b] >R 2 [a, b] SIEACH G0 TE© S[CoHFF IR (a, b)
SN A TRIFANN] |00 (a, b) TIAE TS GF ¢ -7 TG SR, A &)

fb)-f(a)

b—a

o A @, S A T2 (MVT) 26 @IS SALNTR G0 S g1 1 5T St @2
S S SHAAT Siffes Sleokfalf I 21y = f(x) STomta @1efoa 57 5.14 -9 @i
TOACE | SIS AT 10 SRR @, y = (%) I (e, f(c)) Rmre =z azersi == 17 (c) |

=

5 5.14 200 @ =5 @, M =TT (4, f(a)) G (b, f(b)) Racas g wifees
—da

(A 27Tl | 5o W SoA#y (MVT) @RIT @ (@, b) SFICE ¢ @7 <36 [ e (c,
fc)) Rere =z 2ot (a, f(a)) 93% (b, £(b)) TaEa TS (A4 2<RESI i 27 |
SNEFASIE A T, (a2, b) SIS ¢ 936 7Y @A (¢, £(¢)) Rqee = (a, f(a)) 9% (b,
f(b)) Reatas ey Sifess (Rusa @ |

Y
(b, f (b))
\\
N ©f(©)
\Qﬁ
X’ 0O a C b X
Y’ fo@ 5.14

Trtzact 42 y = x2 + 2, SCPFEH G @I S 612 S, T a = — 2 @R b =2 |

TG p = x2 + 2 SR [— 2, 2] SFANCH VO @R (— 2, 2) SIBANCE SN0 | SN
f(=2)=f(2) = 6 GRS f(x) AT — 2 @R 2-(S G2 | @IEF S @RIT (T 930
% c € (—2,2)9tg, @A f7(c) =01 @Y f(x) = 2x, &1 941 ¢ = 0 | @31 ¢ = 0-(9,
SR AR () =09Rc=0 € (-2,2)]

Trtzact 43 f(x) = x> SCATCEA G [2, 4] STBHITE NS T G447y 618 a1 |

T f(x) = x2 SCATO [2, 4] TGN AT IR (2, 4) I TGN @XY G
SRS f7(x) = 2x, (2, 4) SIS RS |
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G, f(2) =4GR f(4) =16 999G,
f)=fla) _16-4 _
b-a 4-2

S S S @RI @, 9% [ ¢ € (2, 4) W@ @A [/(c) =6 179 f7(x) = 2x
@ART c=3 198I@ c =3 € (2, 4) 0o, A A f'(c) =6 |

| wgteaiss |
1. f(x)=x2+2x -8, x € [—4, 2] S FFF & @R Sotoiwl 513 St |
2. RS SR TAR @-@IEIDTs @I Soieim eitarey K, o w0 1gfi 5«3
TARFAYTE (AT QIR RS Gl ol g @10 A1 2

() f(x)=[x], x €[5 9] 9w (i) f(x)=[x],x € [-2,2] @&
(iii) f(x)=x*—1,x € [l,2] “T&T|

3. AMf:[-5,5] = R G0 SREATRIN SCAFF G f1(x) (@IS %77 71 27, O 216 Sl
@Af(=5)#f(5) |

4. [a, b] SIFACE £(x) = x2 — 4x — 3 SCHIHF GF G W T S0 AGIZ I, @A
a=19Rb=4|

5. [a, b] ST f(x) = x° — 5x2 — 3x SCATHE G Gelf N S SoAAMy 612 SR, @A
a=1aRb=3 15 ¢ e (1, 3) T, TV £'(c) =01

6. SIARTAR 2 7 2TH WS oD ST Gely M7= S SHA7Wy 2Ty el A[rwl S |

fafag SrrzgemEr

Tigacl 44 NERIRS SICFRTetE x O ACHTH SRBET I

6

1 2 -
(i) V3x+2+ - (i) € *+3cos 'x  (iii) log. (log x)
2x"+4

S
1 L
= (Bx+2)2+(2x* +4) 2

(i) @, y=V3x+2+

2x* +4
2
o A (@ G2 SCHFHG AT A AL x> -3 -9 FGI | AN,

&

1 1_1 d 1 2 _1_1 d 2
= —(Bx+2)? —(CBx+2)+|— |2x"+4) 2 - —(2x" +4
dx 2( ) dx( ) ( 2)( ) dx( )
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3

a2, _(l) a2,
- 0r2) 20| 5@ +4) 24

3 3 2x
C23x+2 (

3
2x? +4)2

2
Q%WWW@UT, x> _g I Grelf AL |

() @, y= e " +3cos ! x
Qb [—1, 1] ST e AT AL Gy FERN | 0N,

dy eseczx-i(seczx)+3(— ! J
dx dx 1-x

:eseczx-2secxdi(secx)+3(— ! J

X

2 1
_ 2secx(secxtanx)e® *+3 (— ]

2 1
_ 2sec’xtanx e " +3| —
1-x

& I (T, (AT (TG (-1, 1) AT cos™ x G SEG AR ©fF A€ ST
SIS (FIETNG (— 1, 1) SIS (I4 2T |

log (log x)
log7
AR 7T AT AL, x > 1 G Gy AL | AR,
dy 1 d
dx log7 dx

(i) @, y=log, (logx)= (R #Aftds 1@ @) |

(log (log x))

1 1 d
= -— (logx)
log7 logx dx

1
- xlog7log x
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Trigacl 45 RIS S eitE x GF ATATE SRPe I |

(i) cos™! (sinx) (ii) taﬂ_l( e j (iii) sin_l( = )

1+cosx 1+4"
Y

(i) @, £(x)=cos ' (sinx) |57 ICAI (T 92 SR o] AW NG Grel) HLERNS | SN
2 TR0 I eI forete oiif,

f(x) =cos™! (sin x)

el

EISUE flx) =-1
(i) %, f(x) = tan ™! (

Il
I
|
=

sin x

] jlWWN&?WﬂW@WWWWV{QWW,
+Cosx

@A cos x # — 1 Selie, m @7 et SN YfTTHT Tl | €3 ST Sl AT
@Bl forete #iif,

o) = tan™ sinx )

1+ cosx

2 sin(x )cos(x)
— tan”! 2 2

2cos? hd
2

x Wy
STF A (@, AN &9 R *F €08 (5) 3ifseT Fa0e (oitaf @2 G S 2=y 77|

oqq f1(x)= = |

N[ =

x+1

X

1+4

(i) @& f(x)=sin"! [ 2 ) | @ SCPFFHT AT (g 7T T Gy SN x 97
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sifere

x+1

<1 | @y W] AREAD 72 Ao,

T =

e Wi el el ARIE T4 —1 < 12

2x+l
< 1 9idie, 7T x GG
1+4*

CTEY SN x G 76eT i e T2 ATAIS @I

1
Q@A 2571 < 1+ 47 | GToe st sfwara foree »fife (1 2 < > + 273 x G AT AT

Tel) HGJ | AT G2 SCHFH0 HFS B AT Golf ARG | 2* = tan O IPC, @3
AT 7 foT4C AT @

) _1_2x+1:|
= sin
flo) = sin”! |
= sin™! 22 :l
- 2
_1+(2x)
sin_l_ 2tan@ }
B | 1+tan’ 0

= sin ! [sin 20]
=20=2tan"' (29

1 d .
woaq fix) = 20— o (2Y)
1+(2)‘)2 dx
x+1
_ 2 (29log2 - 2 log2
1+4° 1+4°

Trizad 463 f(x) = (sin x)"* TS £ (x) FefT 1, AT 0 <x < 1 AT G |
LA Y = (sinx)*™ ST AT QeGP AT TRAF Gy AL | T ATH svaiifawsl e

RIREIRAEY

log y = log (sin x)*"* = sin x log (sin x)
— Ldy _d oo
- =2 _*

v dx (sin x log (sin x))

. . d .
= cos x log (sin x) +sin x . ——-— (sin x)
sinx dx

= cos x log (sin x) + cos x
= (1 + log (sin x)) cos x
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: =p((1 + log (sin x)) cos x) = (1 + log (sin x)) ( sin x)*** cos x

o d
Trlzael 47 4N g3 a 97 G d—y e @1, @A
X

y:

1 a
1+— 1
a '’ él?f‘\’x=(t+—)

t

TG 3T SO (T y G- x e AL A Gel) AL T4 £ # 0 | 79508

dy :i( t+1)

dt dt '@’

- s
' dt

dx

dt

D _

dx

dt

t+1 d 1
a '"—|t+- |loga
dt t
t+% 1
a '|1-— |loga
1
[ 1}“‘1 d( 1)
alt+-| -—|t+-
t dt t
a—1
1 1
alt+- ) l-—=

# 0 ¥gq AM 1 = + | VISR, 1 # + | 97 &),

t+1 1
dy a '|1-— |loga
— t

— a-1
LT (D
dt t t

t+1
a 'loga

1 a—1
a(Hj
t

Trizac 48 sin’x -GF e G ACATE 75T I |

SR QG 1 (x) = sin? x @R v (x) = e Sl e s iz @ L2 =

du

) dv
[ He3 —=2s1nxcosx6121<d
x

dx

du du/dx

dv dv/dx

= e (—sin x) = — (sin x) e~
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1.
3.

sifere

du 2sinxcosx _ 2cosx

ASICHER = . oS X oS X
dv  —sinxe e
7 5 @7 [afa% Swprert
SN 1 (QTF 11 TR 7S SCAFSYENE x IF ACATE 771 I |
(3x2 = 9x + 5 2. sin®x+cos®x
(5x)3cos2 4. sin'(x x),0<x<1
cos_lg
,—2<x<2
N2x+7
cot™! \/1+sinx +\/1—sinx T
< x <—
Jl+sinx —/1-sinx |* 2
(log x)le>, x > 1

10.
11.

12.

13.

14.
15.

cos (a cos x + b sinx), @-(FALIF a '€ b 9T G+ |
e 3n

(sin x — cos x) Ginx-cos0 - Z oy 27
4 4

X +x+a +al, a>09dR x>0 @@ PR A & |

34 (x=3)", x>3 T

T =12 (1 - cos #), x = 10 (¢ — sin £) 27, O %ﬁcﬁw,zm—g«%n

M y =sin"' x + sin”! \/1_x2,0<x<1§§f,w§ﬁ‘f§f$@|
X

dy 1
A — 1 <x<19q9&T x\1+y+y~/1+x=0 =, qN9 I @, E=_(1+x)2

-G ¢ > 0 @F & M (x — a)? + (v — b)? = A T, O & I @,

2 |2
(dx]
d’y

dx*
25 g G b TR0 9T §35 |
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17.

18.

19.

20.

21.

22.

23.
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2
T cos y = x cos (a + y) &, T cos a # + 1 & Tl @ dy _cos’(a+y) |

dx sina

. : d?
M x =a (cos ¢+ ¢sin 1) @3 y = a (sin t — t cos ¢) 2, O d_g foefar st |
by

M f(x) = | x |* 2, ST AN FCIN (& x 97 7 AT NG S0 f () 9 SIREG SN G
«aft fefr st |

afiffess SNtz N 2T FC 2N T @ di(x" ) = xR G RGN 1
X

GIGe] |

sin (A + B) =sin A cos B + cos A sin B €2 3@fb 3% SR 9217 G, cosines G
e aft e e |

g7l @3 ST Sy ot (3, A 974a @ g 0% ufb [mre sty e
CoTTa T 72efel THIR 0l |

fx) gx) h(x) J () g Hx)
T y=| 1 m n @,WN«TWN,d—y= l o
a b c o a b c
- Sy 2 dzy dy 2
My = pacos’s, — I <x <L FOEENS @ (1 x2) =2 —x 2 _g%y=0
dx? dx
AFACTA

¢ G AT M RS Ao, O M@ (F09< 43 e 78w 204 1t @ [

SR AN, & RYTS SCAFROT N T 27 | G ST AW 27 7 @b
SR 5)ef G CFCAR T T 2 |

¢ IS A AT, ST, e R SoiTa] AB® 201, wefie I, £ AR g 7T

LA 2, O
(£ () =f(x) + g(x) =T 7T |
(f. 8 (x) =fx) . g(x) 2T TS|

f f(x)
(;)(’C) =G T (R g (1) # 0)
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® T SR ST TS 2 [5G 97 KA =Telb 779y 731 |

& oo {20 281 AIYY SCHATHCRA SN 3@ | W f=v o u, t—u(x)uﬂa\% @ %
df dv dt
SRS
¢ fanferresws = oy s SrgaeTer (G SoE TR (FLE &) |
—(sin_1 x) = ! i(cos_1 x) =5 !
X 1-x? dx 1-x?
i(tan_lx): ! 5 i(cot_lx): 5
x 1+x dx 1+x
—(sec_lx)= ! —(cosec_lx): !
X xV1-x? X xV1=x?
(e)=e d 1
@ — = (1 ==
dx ¢ ¢ dx(ogx) X

¢ TRV SR, £(x) = [u (x)]" ) SR ST ST o3 46fo =it
(T | G (FEAT IR 2SI Ty, @A f(x) GR 1 (x) TORB LIS STHATS
26| ARG |

¢ @tEF ©oolm (Rolle’s Theorem):
% £ [a, b] = R, [a, b] ST 7T R (a, b) ST S @9l 2, QLI
f(a) =f(b) @ (a, b) STAE TF© GH ¢ 97 TEG ACH, AT S f'(c) = 02|

& ¥ N TNy (Mean Value Theorem): I f: [a, b] — R, [a, b] SIS
B G2 (a, b) S SR 2, O (a, b) TS VO GF ¢ G g

e f(e) = LD o
—a

4

® ——
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SRETFECSTS AT
Application of Derivatives

% With the Calculus as a key, Mathematics can be successfully applied
to the explanation of the course of Nature.” — WHITEHEAD ¢

6.1 S

T 5 @, SN e i Y W2 FF (composite function), Rode farafifes
(oS (inverse trigonometric function), S&AGFF SCAFS(implicit function), W
A (exponential function) € ANIMENS SIC2%< (logarithmic function) (&S
GG 1ol N T | G2 ST, ST RS #1207 (e ATFIet 7T (engineering),
Rt (science), ARSI (social science) 8 S SF CFLE TIPS A6
TG SN 519 | SRIRROTEL, GIT S| K2 RIS Sraseere 7% 23 (i) ATees
ARt 2 W (ii) @0 TYTe e A S (tangent) @ S(fEHCFF (normal)
R 0 (i) 9T SIorwea @ETifbras w77 safie 7% Rtz (turning points)
fefCzr, 2 SRS @331 RpTseas SRR et T2y 403, @G SITse A0
@ I T (RITRCIR) AT T | S IR TS LI SBACTAZ
fefar 399 (@A S0, aﬁg (increasing) =14l W&I{ (decreasing) 2 | JIHIT,

6.2 ?ITF‘MS{CR CIERSICEIA] (Rate of Change of Quantities)

d
SR M I (A, TSI ?j At SR IR, T ¢ GF ACHATE TG 5 9T

ARTSTTR 21 | SEFACIE, 49 @6 Ay, Teg f7w y = £(x) ™, =77 @6 21 x

d .
T AN 2 2, o ﬁ (S £'(x)), x-9F ATATE y GF ARIST QA A7

dy P
FEGR E} N (T2 f7(x,)) TETCO @R x = x,, TS x GFACATE y G ARS e

xX=

74|
wifaeg, AW i SRl x € ) SO S SEHG el 197 ATHATE Ao 27,
w2 A x = f(1) GR y = g(t) T, ST 41 7 (Chain Rule) SRR



202 Sl

dy dy /dx dx
—==/= —#0%
& al T T 0F
T[S, ¢ GF AICATF x € y TSR 2RISR 2 fefT 0 ST x @7 ACATF y
G ARRET 2 el FAce A |

5CE SRl e g Swizge T SicEne 3

Trizad 1 (I IR TPNE 7 G ANCATH OF (FaweeR Ao 27 2ffs eaes
g e r=5 @)

T P RS @I J0eT CFaTa A 20 SR RIS #ifF A = w2 | R,

y . dA d
APNE - GF ATATTE CFaTA A OF ARSI @A T E=;(nr2)=2nr | T

dA .
r=35 @fd, ©e9 E=10n | e, JTET (FEFCAT ARTS (77 2T 24
10n (IR PTG |

Trizad 2 @I T e 2fS ETECS 9 w9 G 2t FfEe 2ok | T go @3
PSR (Fae] S T I3 2ffs A Oy 10 G 2

T 4 T, G AT g O x , WTOR V G3R FSET (et 261 S | OIRTe,
V= x3 @R S = 6x2, (I x 2 I £ GF G5 ST |

av
GEOR 7 IFIRP/PIRS (2M8)
ek LV _d sy d )
SR 9=— dt(x) dx(x)dt (%) eleT Tz i)
:3x2.ﬂ
dt
a 3 I
’ d x° -
dS d 2 d 2 dx
=2 e =—(6x%)- =
RIGIGR = dt(x) dx(x)dz (e o @)

3 36
= 12x-(—2j=— ((1) @ A=)

X X
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AR, TA x=10 G, O3 22— 36 @R/ CTIS

Tz 3 G 2N g6 ZE PRIT S (0T (SR SRIo[= JEIFICE 4 FIfl/ G S
20 I A AZ | (@I GF I, T JEPF ST IO 10 @EIfel, 04 F© go
BICH I JOFIF G CFae] FAALN 203 2

s IO RS (0 Jrea (Fawa A 20 SN (G0 2N A = 12 | SR, T
{ OF ACATT CFATe A G ARS 19 29 2o

dA d 2 d 2 dr dr
— = — (T =— (T  —_ = —_—
. dt( r) dr( r) " 2nrdt (¥)eleT Tz i)
d
af (rew =E @ ?; - 4 GR/TTES
dA

AR, AL4F = 10 @A, =2m(10) (4)=80n

dt
TR, 80n (N2 (TS FTH I SIFTAT CFATe FIKEA, T2 7= 10 (AN |

;’—y 4TI RO AW x I oG AT AT y IR #4198 Ao 203 A7
X

x g ~AleA= A A y 7T A |

Twizadl 4 @3 SNTOTEFET 0 x, 3 GIR/REG 2 2 St @<k @y, 2@ER/RIf
R IR AR | T4 x =10 EIN @R y = 6 EIf¥, 0 ATOCHCGT (a) AP @ (b)
CFaTe -7 ARSI 2 FefT st |

T (R TR FANCATE (7 x P AR 3R &4 y I 21T, Trodq
dx 3 o1f/RE ax < ofs/ G

dzr
(a) SITSCHAF ARTAN P (& (V0T S (1l 1,
P=2(x+y)
dpP dx dy
LK = o2 =+ =2(3+2)==2 O
N dt (dt dt) ( ) e
(b) SINOTHET FaTa A (I (501 @141 AT,
A=x.y

e dt dt
—3(6) + 10(2) (@02E x = 10 Gifi &% y = 6 G )

MICRIN



204 elft®
= 2 ER/AIEG

Twigdd 5 (@I TR @6 AW C(x) (B, @iod x 9 SAMER AT T80
TAfFS

C (x) = 0.005 x* — 0.02 x2 + 30x + 5000
3 43 Tesie TCa 2lifSF 0 (marginal cost) FefT w1, @2 2% T3 Te1Cw
@I AT Tesiite Graa (6 L0 a SICHIS ARTS = 290 @RI

T @RY AT 7 25 (6 Tesiite @@ ATATE @i =09 RS 213,
SiotE

2 I (MC) = %C =0.005(3x%)—0.02(2x) + 30

T x = 3,94 MC = 0.015(3%)-0.04(3)+30
=0.135-0.12 + 30 =30.015

ek, e 2ifes T == 30.02 5=l (2 |

Tz 6 (Pt G0 DT x G AR K (A0 SmRge @6 qrecss ke
(BIFIR) (re? 2eT R(x) = 3x2 + 36x + 5 021 1 749 x = 5, 04 &SP A&F (marginal
revenue) e S, @A 2ANfTF AMeTF 100 @RIT @0 @F AN [F© T AR
FANCHATF (G ASTHT ARTS T 2|

T @Ry AT Aery o6 [ T A AATE (6 Ay AfFaoEs 2,
ICEEG

dR
AfES ey (MR) = E=6x+36
T4 x=5,94q MR = 6(5) + 36 = 66
TR, e 2feF ATy 251 66 T |
STt 6.1
1. GG @36 I TP - GF AICATE €T CFaTEe AfRSea 2 (97 01 74w
@@ r=3 Gif (b) r=4 G

2. &3 TIET MO 8 EIR/ GG 2ICH IR ANz | T4 I9G3a Agq <y 12
@S | o3 @fbq petER CFawe Fo go 2 IR A

3. I @36 Jred APTE 3 EI/ETRS TR 3 #itre | 93E geiba e 10
@S, O Jeba cFraea (@ 20T I o7 of el Feat |

4. @A @3 ARTSTN T AT WG 3 TR/CRS 2 I siiwz | 749
Iod A1ZF O 10 (I, 2 «f5d Siiwew e go 21ta 3 A




10.

11.

12.

13.

14.

15.
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aFfB SNATIG GFH g BT & (FCeT ST TSI el JEFICT
5 GI/CTTS 21T Y03 A& AR | (@ GF I, T4 JOFEH SACAF T 8
@S, ©X TS T 2I0H I JEIT SGER CFage] Faade 24 ?

> Jrea IR 0.7 EIl/ETTRS 21T I 2tz | @fbw «fdfim IE e To 2@
@I G0 TOCHFEE 0 x, 5 GRS 2T 29 2t @R @foq 2%y, 4
ET/ITG =Ita M 21Toz | 799 x = 8 @I €= y = 6 PI, O SOTHCER (a)
AR 8 (b) CFawe - 2ARIS=a 27 o7 I |

e SRRIT T2 IR AE 975 @I @EE 900 THEI/ GRS 2R
SArst AT 9T GRACT e a1 200% | T (FEod T 15 TIfS, wdiel @ pmmg
@ 2 3 siitvz o e et |

ARSI APNERIS G (@& FWIZ (NPT SRR A | T2 ([
AP 10 T, w3 afbx wredt @ 2iea 3 itz ©f [ et |

5 fio A @35 W20 @3 e 571 et za | 5267 et of qara
2 GGG BT (e (TS IR FRNCA 2002 | 9 G© 2T (eIe TS 3207
oSl 2 S0z, T49 (e (A0 Gfbq AmeR @ 4 FioE?

G T 6y = x° +2 IFR IR /SR | IFRLITT €77 G Repryeeg =i
ol T AMF A, xRN ARS8 )¢t Zrora ifefes 2oz |

o1
@35 IF IMIN (air bubble)-9F AL Eoﬁ/m@ 2R I Az | S /e
JrUIBR SITes I 2ICa, T4 «@fbw g 1 @

pa 3 P
ARSI 7 5 (2x+1) KRG @ (@& 72 (NPT SR ACF | x-9F

AT Ao Srerg ARS R =29 el |
@36 74 (pipe) M 12 EIRE/ETRS 2T AT ST bt 2052 | @2 Aifet i @3 io
e Gl (o T TR TS &6 Tovol 7niz «@fbd S PtEa «-Toike
(one-sixth) a3 < 27 | Ife1 MCH Cof7 *1&pioa Soool F© ¥ 2 I I, T2
9T THS! 4 G T2
@I G TR x G AT BeAMTa A T=1Fe B @6 296 C (x)
(BreIR) fomeeet oreat 2o

C (x) = 0.007x* — 0.003x2 + 15x + 4000
A% 77 el e, 799 Tfoa 17 @ “ifame Sestire 271
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16.

17.

18.

sifere

@I G T x G 2Afd R[S (A0 2A1Q @ 7oy (GPIR) WEgest onel
2
R (x)=13x*+26x + 15
2% Aoy el S T4 x =71
17 @32 18 7R 203 Ty AfOF Ted A=iZ F |
@I @I e TP 7 GF ACATF 9T THRAFER ARTOER 29, 7 = 6 FIfl-9
2@
(A) 10m (B) 12n (C) 8n (D) 11n
I GG TR x G SAfRIe [l (A0 2 @i [y (GR) et oreal
el
R(x)=3x2+36x+5 T x =15, 2SS qex 29
(A) 116 (B) 96 (C) 90 (D) 126

6.3 3%y e {7y wC%= (Increasing and Decreasing Functions)

G SC5R0, SN G SO A O] Y S GO T (AR - Qofal
512 @ T S (differentiation)-d< AR T |

@3B SCHFF £ @A, f(x) =22 x € R [@oa 371 @2 wirorssa @rafog 2=

@b wifkqge Al 5@ 6.1-09 @RI 2@ |

SRR I e PR TR O s e

X fx)=x? X X fx)=x?

—2 4 0 0

3 2 1 1

2 4 e 2 4

xl'l

! 1 e 1 1

2 L & xer—rar—ox 2 [ 4

0 0 T 2 4
qUFCY SN I AN U (A .4 U S IR AN 7 (AT
T e S 23, 94 @R Tl T o 23, O3 (@T0a
Tl g AT | @ 6.1 Tl g Az |

AT SR R Tl 2l eRbRe @Pfbalt  (foa 6.1) Rwal a1 o s

@, TOR Rl (g T A T (A0 I i weh 23, w0 efbaio Tl
] R AR | B BICE, 76T AR TR x > 0 G &el) ST I SICes el

[
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QL ] SRR A 2 SRS @Rbat R 3 | 9rw o7 I @,
To2 IR @TIDE I AW T (A T M T 23, w3 @1Lbrad Twel
BT AR | FTH, AR TR x < 0 G &) SCAFHOCS FRY ST <67l &7 |

G S| A G ST (IO GG SICoeCa I w2l g 7iFo
RCseS @R I9Ca (WS SIEb T34 |
e 1 6@ AF, 1 26 GF AW ARG ST [ 97 TRSIT SAGFER TS G0
ST | OIRCE [ (P I B
(i) 1- eraIe I A SComs, AW [ O X, < x, = f(x,) <f(x,), T x,, x, €
1 &y |
(ii) 1- STEAICE AN R oS, AWM SR x> x, = f(x)) <f(x,), T x,, x,
e g ey |
(iil) [-STSAIET &S NS, IMAFT x € [ GG f{x) = ¢ 2T, @A ¢ T G0 75
At |
(iv) I—W@Wﬂm,ﬂﬁl—w% <x, =>f(x) < f(x,), AT x,x, € 14
e |
(v)  T-STICT FRE SCo, M [T v, <x, = f(x,) 2 f(x,), T x, x, € [ &
e |
QTR SCTFRTE (SIS (graphical) SoPRI#T &=y B 6.2 (T4l |

Y
< . / X X,O\LK . < . X
) v v
qelief g e FY TR oS 43T SCAFS
@ (i) (iii)
@ 6.2

G SR GFG SCAFCFT T (R @RI AT (Al @3 [Kqre g

S T |
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@ 2 G A, x, T G0 AT ARG SCFFS f 97 T NG TIGE G(o
2 | otete x, Rre £ (3 38, g 7o 203 3 x ) (F e @5 @3 T ST |
T TG AT @A [ SCAFH [- @A I 4G, Fg 27|

Y SCAFCH (0 ST S| G2 IR ool b 1 |

Trizad 7 Trdle ([ Ve SCARS f(x) = Tx — 3, R -4 I
Tl 4, @-CPICT 96 TR x, @R x,, R -4 SR | O,
x, <x,=7x <Tx, = 7x -3<7Tx,-3=f(x)<f(x)
oK, e | S I I @ [ SR R -9 7014 3G |

SR G Y TR Y ST AR G AL FCA TGS A ST
9 |

3 ATFFT 2N T T TG T S22 (mean value theorem) O3 ATIE,
SN ST 5~ S IR |
Tol 1 W IR I G [a, b] R YT TS (a,b) -9 f INFCH TS €
SRFTACINN | SIZCEA
(a) [ab]-cof IRFER,IM f1(x) > 0 &W, @I 2T x € (a, b)
(b) [a,b]-CS f FRF IR, I £/(x) < 0 2, @A AT x € (a, b)
(¢) [a,b]-CS f TF G gIF ACAHFS AM f7(x) = 0 T, @A &Sy € (a, b)

Zirel (a) &AL x,, x, € [a, b] AT ORI A x, <x, |

OIRTE, SO T GoAAT S (SO 5-9 ToAow 8), x, '@ x, &7 NI @3 77
¢ O OfEg BITZ @A

Jx) =f(x) =1'(e) (x, —x))

wefie, f(x) —f(x)>0 (ARG f'(c) > 0 (20))
wefie, f0x) > flx)
SRR, SR AR

X <X = f(x)<f(x), 3w x,x, € a,b] @aEey
TSR, [a,b]-CS f 2o G6 I AT |
(b) 8 ()T &M SCot T AT | GfS AT SpReTe] RN (T ST TR |
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RUCE/)

IRE AFAFACR S THAAW TR, A IR @, 2i€ [{qae IfErs @
SN ST G x G & AW S (x) > 0 T G f €3 AN W ¥, O [ IR A |
SR, oS [ejie e (@0 ST SR @9 x 9F &) AWM £/(x) < 0 27 R
6% ST S T, ©CF [ FRY A |

Trrzael 8 ordle @OCARS £ A f(x) =x° - 3x° + 4x, x € R @A &g, R -9 37|
IENLE T A @
f'(x)=3x*—6x+4
=3(*-2x+1)+1
=3(x—1)2+ 1> 0, R 47 2fof et |
oAk, R-9 SCHFS [ A4 |
Twigac 9 2Nl FCA (@ AWS S £(x) = cos x
(a) (0, m) STBAICT Y
(b) (m, 2m) SEAIC Y @<
(©) (0, 2n) ST Y S FRFH 0L T |
IR o7 A @ f'(x) =—sin x
(2) ARG ATOIF x € (0, 1) G &), sin x > 0, R £(x) < 0 G G1E (0, 7) (O fFR |

(b) @Y 2ATF x € (n, 21) 9T &, sin x < 0, OIZCH f7(x) > 0 4R OB (r, 2) -
f g
(c) 1592 TAER (a) ¢ (b) TS, I I (@ (0, 21) -C f IHY =l g 73 |

Trrgae 10 STSIACTZ o S @R SCHFF £, A f(x) = 12 — 4 + 6 3 27,

(@ IR (b) FEgTA|

Il S S, .
fG) =X—4x+6  —w 2 o0
, '(x) = 2x—4
S g foq 6.3
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TSR, f(x) =0 (A 2B x =2 |x =2 Ry MWt @2 9fd [fvea oreae 74,
(— 0, 2) @38 (2, 0)-(© TeT FCACR (5F 6.3 (TN | (— o0, 2) SBACE, f/(x) = 2x —
4<0 |

TSR, (— o, 2) T [ FRY | G2, (2,00) TIAE f(x) >0 GR O @
SN w3

Trtgae 11 SIS 6T IR @RI S £, £ (x) = 4x° — 6x2 — 72x + 30
AR 2w (a) I (b) FRY 2|

S S e
fx) = 4x3—6x*—T2x + 30
< f'x) = 12x* - 12x - 72 { I
—© -2 3 +0
= 12(x*—x—6
( ) foa 6.4

12(x —3) (x +2)

oA, f/(X)=0TOARBx=—2,3 | x=—2dR x = 3 YT 727 @I foais
fafoa Sr@ae, T2, (- o0, — 2), (= 2, 3) GR (3, 00)-(S [T FAT |

(=00, — 2) @R (3, 0),JIACET f'(x) 4 N (— 2, 3), 20BN f7(or) N[ |
GG, f AT (— o0, — 2) @G3R (3, o0) TGN ARG ST (-~ 2, 3) STSAE FRF |
wigfie R -4 f &g w12l FRF G @Iite w3

SEIEA f'(x) 93 oz P [ APhO
(-0, —2) ) ()>0 VBLEE

-2,3) () () =<0 f =g

(3, ) (+) (H)>0 /3Ry

Ttz 12 SIEAEE T SR @A SIS £, A f(x) = sin 3x, xe[o,ﬂ GIE)l
gre (a) IFY  (b) FRYTA|

IR (S R
f(x)=sin3x

< f'(x)=3cos 3x



T 31w
AR, '(x) = 0 (AT 912 cos 3x = 0 T FANF I Ae AT 3x=—,

T T T T
xe[&ﬂ: 3xe [0,%})|w« ¥=o@® o | x=e ISR [0

T t 1 1
vio ffves Sr@ier a2 [O’EJ GEN (gﬂ@ﬁw 0 z z
FEE |

T
SR, f(x) >0, AT xe[o’g) G & (@RS 0< x< == 0<3x< L ) =%
T T
flx)<o, WXE((S 2]6@@3(@? g<x<72t:> <3<y

L CEIS [O,g] € (%g) ST f AT M @ g |

T
RGNS, 2ATE SCAFH0 x = 0 G2 x== RYC® 78S | TAW 1 @ AR, S

T@i0e Al @, [ ﬂ UER [76: ﬂwmfﬂwaﬁ‘g@’ﬁ?ﬁ@

Trizad 13 SEAEPRR W SR @A S £, [

f(x)=sinx+cosx,0<x<2n
Rl 2w, Iy Sl Y 20 |

AL (el TR,

f(x)=sinx + cos x,
< f'(x)=cosx—sinx

@, fx)=0 (AT AT AT sin x = cos x T TN F(F A X =

(@Y 0<x<2m )

-Mr-l
=g



x=% @ x=%t st [0, 2n] Sr@=leTcs fonib @itz wr@eiey, a2 [o,g),
G,%ﬂ) e (%,27:} (s Reg sz | o4 7 2m
4 6.6

aweE @, f(x)>03f xe [O,gju(%,Zn}
T 5w

agrel,  f(x)<0 T xe(g,%"]@

T 5T

l (ZT) SN f R

RRIGH flx)<a3 b= SRR APhO
T

i) | - i
T 5T
(Z’T) <0 /=
ST )
2 >0 £y

SRR 6.2

1. o€ (@ 2we SIS f(x) = 3x + 17, R-q I |
2. o8 (X Ve TR £ (x) = ¢, R4 |
3. (rdle (@ 2 ST £ (x) = sin x

(a) (O,gj—waﬁg (b) (gn)c@wﬁg
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(c) (0, m)-co I T2 FRY @ADL 7|
SFACTAZ el A, @R SCFS £ A f(x) = 202 — 3x B 276

(a) fdy (b) =gz

SFATAAZ [Nl R, @A SICFFS £ A f(x) = 2x° — 3x2 — 36x + 7 B! 206
() g (b) =gz

SIGEPIR fefy A, @A e Sere<ss el (&g oot iy -

(a) x*+2x-5 (b) 10— 6x — 2x?

() 2 —9x*—12x+ 1 (d 6—-9x—x?

@ (+1) (x-3)

2X pa
mate @ y=log(l+x) - x> — 1, x GF WS ST a9

2+x
AT |
X G €% AT [ S0 I G y = [x(x — 2)] G0 A SCoAHE |
4sin 0 T
AN FE @, y = -0, 9 9T G I WCAFE, @A 2
Y (2+cos ) 0 q be (O’2j

29 A @, (0, 00) ~C SN SCoiwes A |

29 FCA @ SCHFF [ A f(x) =2 —x + | AN &47E, (1 (— 1, 1) TS0 g
S R PICAGE 7|

formfRie SR W& @b (o,g] ST S ?

(A) cosx (B) cos2x (C) cos3x (D) tanx
sl SraieTjeTs Ty @IS S £, A f(x) = x'° + sin x —1 717 24w,

Y ?
A) (0,1) (B) (gnj ©) (O,g] (D) U= (PITIE =7 |

a T (I AT T SIS f, A f(x) = 32+ ax + 1 @171 &7, [1, 2]-09 G2
A 1 @ - @ S@qleT q [—1, 1] (e [z | asiel Feat @ e £ q

Fx)=x+ 7 o, 1-co Mg |
X
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sifere

2fS(l¢l FCA @ SCHFF £, A f(x) = log sin x @ 2w, (o,g)—cwﬁg e

(g,n)—w’ﬂ?ﬁ‘g|
T
Al ST (@ SRS £ f(x) = log [cos x| AR 2, (0,5] (o T @

(3?7: 27:)—(.@31‘5@

2f3(/¢l AT (F 2WS ST f(x) = x° — 3x2 + 3x — 100, R-9 3G |
(T I[N y=xze’”<fgf/§(?|ﬁ?i_°'f
(A) (=0, ) B) 2,00 (©) (2, D) (0,2)

6.4 =% @ wifges (Tangents and Normals)

3 SR, SR (@I @3 AT 90 2me [re o @2l ¢ wfeey @d
e A SR 92T F94 |
SRR M S (0 (@, G0 27 9 (v, ) M G3R T 76 . I (I e

y=y,=m((x—Xx,)

F T @,y = f(x) T (x,, y,) e Gewe sy afers

dy
dx

—} (= (%) I @RI =19y = f (x) I €77 S[RS  (x,, y,) e
(x0,y0)

fere (T ANFIICE CFT SNFIE @A AT

GRT, @RY Sy, ~KFT TAT 19, O3y = f(x)

AT

flx, ) =0T NITOAR, y =f(x) I ST B 0 (X ¥y

Y=y, =S (x)x —x))

o o fa -1
(x,y »,) RIC® Sfers Sfeerea i 263 o I

=
ER{AS

CRICH

wfere SSECET ANFINS WEFT AP @T=A

-1
Y=Y, f,—xo)(x—xo)

e 6.7

(y— yo)f’(xo)+(x_xo): 0
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Ty = f(x) TS G o (F (@A x-DFT GG T AL 0 (Pl

d
Teolg I, O Ey= o 7@ = tan0 |

R R
(@) Ifir oefE @R RS *[7 (zero) T, O tand = 0 43R OB O = 0 , T oL 7o
(s ] - ST G | B (G, (x,, y,) KT =g el 2y =y, |

(ii) ?IﬁGﬁg,wmne—)w,WWQfﬁW@?ﬁx—W@ﬂW
RS, SR y-SICHT AAGAT | 92 CFCE (x,, y,) 0o {7 A0 7@
x =x, (F4?) |
Twizad 14 y=x—x IFEF x=2ﬁwm“ﬁ¢?f?¥%ﬁ°ﬁfﬂ|
T x = 2 Reyre e 9fors e s @ g
dy _
dez: 3x2—1]x:2—11
Twlzac 15 K @ s @bre y = Jax—3 -1 @I afe % = |
TR AVE TP (x, ) e =i a9fe 2=

-1

dy 1 —= 2
— =—(4x-3)24=
dx 2( ) Nax =3
2
ﬂ%ﬂ%m@mwmg |
2 2
T V33
A 4x-3=9
A x=3

wiE y=V4x-3-1 |9}, T =3, y=/43)-3-1=2|
ek, T i 2= (3, 2) |
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Tz 16 7S 2 RRFS quw e e Al et So T y+%=0
TR "o |
T 2ve ISR - 96 {7 (x,y)-C Sfews e i 2o

dy 2

dx  (x-3)
g vfe (rei =R 2 |

2
oy 2

al, (x-3p=1
<, x—-3=+1
<, x=2,4

@Y, x =2 (A, y =2 €R x =4 A y = — 2 T | JoAR 919 2 RS ovre 5417
fs (S TR @R @B R (2, 2) @ (4, — 2) JmanSh
(2, 2) RSt ~ixfra w9l 251
y—2=2(x-2)
< y—2x+2=0
QR (4, — 2) ol ~ox{ta A<D 2o
y=(=2)=2(x-4)

T y-2x+10=0
2 2
Twigd 17 %+;—5=1 TR ST SRS & s TaT] el Sl (@ojaIie ~ois(<s-
IR (i) x-SICS AN FAGAIT (i) y- SICFR AL TGN |
2 2

I x G ANCATE %+%=1—@Wﬂw,w%

e

2 25dx

dy B x

<, Z;_ 4

() @, ~F x-SR TG 203 M g w9 W[ 27, T (AF SR AR
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2 2
—T25£:O | @ T 2@ I x =0 x=0 99 & %+;—5=1WMW
y

y=259fe, y==+5|
AGR, (@ RMIYTATS 5T x- S MG FI9TA 29 (0, 5) @R
0,-5) |

(i) < @A y-SCHF ANGAIE 27 AW SIS 7 =77 (0) 2, Al (AT St 9472

2 2
“S_y:o,mﬁay%ﬁ\o—sﬁm y=09q T %+;—5=ICWW§ITWx=i2I
25x

T RofTeITs oM y-SICHa TSI Gt 24 (2, 0) @R (<2, 0) |

Twizad 18 @ [vre y=% TR x- STFF (2 FCAR 98 [RYre @3
X — X —

(T AN el e |

TG T I (@ x-NCFT 8AT y = 0 | SR T AN, T4 y = 0, T
x =719, G0 x-S (7, 0) RYCS (=W FCACZ | G2 x G ANCHATF I AN

d 1-y(2x-5
d_ 17y@x=d)
dx  (x=2)(x-3)
d 1-0 1
. a
(7.0)

dx |0 " (@ 20
TR, (7, 0) -CS “~{(F3 7fe z51 % | SO, (7, 0) -CS ~(FF ANF0 26

y—Ozzio(x—7) Rl 20y—x+7=0

2 2
Tz 19 x3 +y3 =2 @A (1, 1) RYre s ¢ sfearsa iieaemmz e
N

2

ST x G ACATF x3 + y

[SSAR)

=2 (3 TRFE I, SN AT
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24259
3 3 x
1
b (yp
" «13)
d
TR, (1, 1) ke =it 7fs 2@ d—y} =11
*lay

Te93, (1, 1) Rmre = A7t 261
y—1=-1x-1) A y+x-2=0
azel, (1, 1) e Siosrss Ao WEgee @1 AR

—1
(1,1) re =it wife
AR, (1, 1) e sfesces A ==

y=1=1(x-1) <l y—x=0
Twizad 20 ave I T,

T

x=asin’t, y=5bcos’ ¢t uﬂ?rt=5—®wvi*f@?m§l¢?rcfﬁ=ﬁvﬁm| (D

TG (1)-GF ¢ 9T ATATF TP I, S| AR

d_x =3asin’fcost &2 ﬂ =—3bcos’ rsint
dt dt
dy
dy _ gt —3bcos’tsint _—b cost

dx @ 3asin’ tcost a sint
dt

PO, 1= 2 R e o 7
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QRITl, T4 tzg O x = q GR y = 0 | K, 2ANE IS t:%—@,WQﬁQ(a,

0) TS =ofTae AT Za

10.

y—0=0(x—a)Idle, y=0 |

| st 6.3 |
y = 3x* — 4x IFCIARF x = 4 Tre ~ifizra 7fs e et |

y= XL 2 e = 10 fRegre =itz wif fefa et |

x—2
y=x—x + | IFEAF, a7 @3 e =g afe [T st a7
XIS 261 2 |
y = x* 3x + 2 IFEAE, a7 ¢35 [Fre =7 afe fadw s a7
X-N&F 21 3 |

x=acos’0, y=asin’ 0 =7 9=g—®2ﬂ?f SR wfe el et |

x=1-asin®, y =bcos’ 0 = ezg (S 7 SfSeCEd "o fefT S |

y =23 3x2 — 9x + 7 ISR (@ RITENTS i+ x-S0 T (72 f{pajeat
ferefar e |

y=(x —2)* IR @7 SRS @1 @6 7% i w1, @lre =i, (2, 0)
8 (4, 4) g TP SI1-9F TSI |

y=x3—1lx + 5 IFEIT @A RATS {7 ANFA y = x — 11 2031 {6 el
I |

ﬁlﬁﬁﬁm@%ﬁmﬁﬁﬁﬂmﬁmmmp%,xﬂw
o
wof |
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11.

12.

13.

14.

15.

16.
17.

18.
19.

20.
21.

sifere

afs 2 RS @sw 71 @ AR el S0 @A @A y = 3,x¢3
—

IS ™o |

Tfe 0 RS @5 31 @ AT el I @A @9 Y= T

ISR (S |

2 2

e = T et s 6% R fefr S GRS R

(i) x-STCFT FTNEAA (i) y-SICHF TSI |
s ove =fSf Icaar e Rmrs, =% ¢ sifesras Tiwaeee Ao
Il

(i) y=x*—6x3+13x2— 10x + 5, (0, 5) R™r®

(i) y=x*—6x3+ 13x2— 10x + 5, (1, 3) Rr®

(i) y=2, (1, 1) e

(iv) y=x*, (0, 0) e

(V)x=c0st,y=sint,t=%ﬁ‘"{®

y=x2 = 2x +7 A "G @R AN [ SR @A S H
(a) 2x—y+9=0 YK AN |

(b) Sy—15x=13 (AT AT =17 |

(I8 @y =7x° + 11T x = 28 x = — 2 RYTe =gz Aaie |

y = X ISEAT @92 SRS G K|t o S0 @oente = 77 @3
RMTAR -SRI 70 |

y = 4x® — 2x° ISR T, 92 Ry Tent el St @ayraice =isfs gafqaliS |
X2 437 = 2x — 3 = 0 AFF 7T SRS €2 Ko (el e S @ofraice g
X- CFF ANSIE |

a? =X @A (am?,am?) TTe Sfeeraa 75w T a1 |

y=2x+2x + 6 IR S CeTFoYTENT el T IR @A SfSargoyeet

x + 14y + 4 = 0 TR A0 |



22,
23.

24.

25.

26.

27.

6.5

% SRR, SR g[S wifie siemife Y
T ez S1@<eeT (differential ) 9219 94 | Q (x +Ax, y + Ay)

ANE F7FF QR Gy =f(x) | 4G Ax , x
@7 9316 Fu I @RI | 7= 30 I @0l

@ x 97 IR@ OEA y @7 IS Ay i
@RI 2T @R Ay = f(x + Ax) — £ (x) | 92

oEIPACeS A 221

W€ )2 = 4ax G (af?, 2ar) TS =% @ SfSerrag T o7 St |
A BT (@, x = * G xy = k I Y0 ATRCS TSI (=7 I * AM 8k = 1 |

S x—i—Z—jzl G (x,, v,) RTe =% ¢ Sifecs el fe e |

a
y =3x—2 I 7 AR el S @A 6 ax-2y+5=0 @
NG |
268 27 W AT (F(G (IS TED AR FCA |
y=2x>+ 3 sin x I x = 0 TS SfeeT077 7S 251

1 1
*) 3 ®) 3 (© -3 (D) =3

Ay =x+ 1 @A )2 = 4x 7 3 "pfE @D 2o
4 (1,2) B) 2,1 © 1,-2) @O -1,2)
AT (Approximations)

WW,f:D—)R,DCR,Q_e{g@ﬁ% S (x +dx, y + dy)

Sl FHERS Awete i 791 | X' X
: o N
(i) x 9T SRIR dx T 2 T2 27 @R v 5 6.8

Gfor dx = Ax T Acerifere |

d
(i) y 9T SRR dy T a1 77 @R @fotF dy =f(x) dx 3t DY =(ﬁ]mm

TReEifTe T W)

7[5 I AL AL (27 P A O (RHC TG (107 B SRS o[ <waz]

AN o7 2|
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X F ACH QIR dx = Ax SICAFFOSIE FH, Ay T9 dy a7 G0 I S M=
@R I @BF  dy = Ay. T g 4

Ax, Ay, dx @3 dy <3 SHIFSS wieo @E &= 5g 6.8 (el |

[ 5| TARTS wtEsAl ¢ B 6.8 @9 #IRCaRRs, SiNE o7 i @ 9A 5
SR GIGR Y I A 2 A B T ST S<pe] Gfoe T e A 2 |

Trlzad 21 SRAER AR (36,6 97 S I 97 61 |
IR &R AF, y=x, x =36 Ax = 0.6 | OI2C,
Av=Jx+Ax —x =36.6 -/36 =/36.6 -6

al, J36.6 =6 T Ay
IR, dy AR Ay GF A @R Gf6cF g P @t

D=L 06 - 1 B
dy = (dx)Ax—z\/;(o.@ = 275 (0:6)=005 (@@e =5

MOAR, /36.6 G SIPH 3 25T 6 + 0.05 = 6.05.
1
Twizdel 22 SRS ARG (25)3 @7 S Wi T et |
1
TEYE R AP, y=x3 x=27 GR Ax = — 2 O,
LU 1 1 1
Ay= (x+Ax)%—x3 = (25)3 —(27)3 =(25)° -3

1

Bl (25)3 = 3+ Ay
I, dy AR Ay G AN @R @6 NFa A0 @14 =7
d 1 !
dy = (—y) - —(2)  (@Egy=r)
dx =
3x3
1 -2

- (-2)=—=-0.074
<o 7
3((27)%)
1
AR, (25)3 GF S N T
3+ (=0.074)=2.926
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Trizad 23 £(3.02) @F ST W fNefT I, @A £(x) =322 + 5x + 3|

TN AR x = 3 @R Ax = 0.02 OIRCT
f(3B.02)=f(x+Ax)=3(x + Ax)* + 5(x + Ax) + 3
% I @ Ay =f(x + Ax) — f(x) oSN,
S(x+Ax)=f(x)+ Ay
~f(x) +/"(x) Ax ( (AR dx = Ax)
l £(3.02) ~ (3x* + 5x + 3) + (6x + 5) Ax
—(33) + 5(3) + 3) + (6(3) + 5) (0.02) ( =Y x = 3, Ax = 0.02)

= (27+15+3)+(18+5) (0.02)

= 45+ 0.46 =45.46
AR, £(3.02) T ST T 25T 45.46 |

Trizad 24 x bR g (RS 436 T SRSt S siftase fedfw s 749 @
g 2% I AR |
AL oTF [ @

dv
Bl dv = (—XJAX = (3x%) Ax
= (3x2) (0.02x) = 0.06x> NBIR3( TG x 9 2% 257 0.02x)

TSR, ST SIF 26 2e7 0.06 x° Fo1= |

Trtzael 25 T 0.03 G oTT @ (olleTaa PG Aol 9 G 27, o1 oF
SIS el Siegifass g e et |

IR 43 A, CAETRT AP - @R T2 A Ao 96 261 Ar | O=eT =9 @i
@R Ar = 0.03G SR (IR STed V (& &7 27

V= 47|:}’
3

. v,
dr r
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ECEI av = (% )Ar = (4mr’)Ar

=4m(9)? (0.03) = 9.721 GI°
TG, CoIETCHS SIS o1 Sl G 2e1 9.72n G |

| st 6.4 |
1. SRS AR, Fafie afsle, foq wifie Wi +1F®, s Wi fFdT s |
i) 253 (i) /495 (i) /0.6
1 1 1
(iv) (0.009)3 (v) (0.999)' (vi) (15)*
1 1 1
(vii) (26)3 (viii) (255)4 (ix) (82)*
1 1 1
(x) (401)2 (xi) (0.0037)2 (xi)) (26.57)3
1 3 1
(xii)) (81.5)% (xiv) (3.968)2 (xv) (32.15)

2. £(2.01) GF ST S T SR, @A £(x) = 4x2 + 5x + 2 |

3. £(5.001) & S W fNelT S0, @A f(x) = x3 — Ta2 + 15 |

4. x FoR g RIS @36 Teg oiTed V @ Sieifas siffass oo s, 79w
i aiga I 1% |

5. x fiow g RS 436 T 2o CRawE Siguifas sy fefr s,
TAT O G 1% 2 20|

6. T 0.02 fioR 9foge @l colleTcea AT wAfeist 7 fibiE 27, o3 o Sireta
T gt foefT e |

7. 3 0.03 5 goge @3l colleTeaa TPITER ifstist 9 fibR 27, O o7 7ot
CFEE Sl ST gfo el T |

8. M flx) =3x2+ 15x + 5,90 £(3.02) 4T S N 25
(A) 47.66 (B) 57.66 (C) 67.66 (D) 77.66
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9. x bR AZRFG @i Twca Aiga i 3% 20 ST SgHifa s
(A) 0.06 x* BH=R® (B) 0.6 x* fG (€)0.09 x* fH=E (D) 0.9 x* [

6.6 5 8 NI W« (Maxima and Minima)

3 SR, SR R[S ST 5w @ SR Wi T et A ATl
T | SIPICE, SIS (6 o (TIbrad S Ratat (‘turning points”) e 751
GR RT G2 T 15 @3 TR @S @14foq RITTSI@ (locally) ©F
(S12i_t ) CoTfrerz |
(I TG SCFFFE ETAIaT il S QeFa RYITET e A 432 St |
TG, TN (I SACAHC A A @ AT AT Wiy 8 o7 519 @ o
RIS TPTIR AN G ATISI |
5CEAl, SISl (e GIRGTR (e Tppleje [Reasa 34 |
(i) I AT S (grove) (AT &Y FSCE P(x) = ax + bx? @A a,b &TF @R
2ifS 9T RIS (1 @FF = 4840 I9ale7) AT 9NTR TR T x | O, &S @
Gfsce 0 2l SN #11S FCI 203 2
(i) @3 &1, 60 NG Ty @ S (AT IS 3Te (Fall 2ee, 4o

2

h(x)=60+x—g—0 512l TR S T, (T x 251 SGIFR (ACT S 779
IR h(x) T 0T TS | A6 A IO GO TR 2
(i) *gATFT 93T oA @EETT @ Jdd I7R/T TUTr ©IF
f(x) = x>+ 7 36 =l G A 2 | G ifess, [ (1, 2) [Rqre s,
ol I BIRT fe1 F00 b1, 74 RITFBIR SIF (A0 (5o 720g SRS
27 | [RbeN Ry e ?
TS afsld ey, A g =iy, widfle, SR ane afel siersra saw
(2] S AN 9T FA00 5i2 | Q=TT TR (IFIRE I T, Abferesia

ST AL (P ST S LA S AT, TR 5 € S [RYotet @R
QTR Jejren MR o« [ge 99|

@ 3 A AT I SCAFS f G I [-(0 RGNS | SR
(a) I-C9f 97 bIV NT AR I 2, T G @30 7Y ¢ e 1 97 oY A @A
fle)> flx) 2,7 x € | GG |

©IRCE, f(c) TR -0 £G7 5I e @1 27 =R ¢ [0 o1 23 [ -0 £ 97 575
T [ 1
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(b) 1-(S £ 97 SR T R IeN 2(F, AN G G0 [ ¢ € 1 97 =g AF @A
f)<f(x) =, 3T x € | G99 |
GG, f(c) RO 1-(9 £ 97 O[T 3 I 2 @R ¢ [Tqee 767 27 -9 f 97
S AT [ |

(c) 1-CO £ 97 &ifSF S (extreme value) SR T&7 2, TM [-(S G u‘@ﬁﬁﬁc g
SEY ACF @A f(c) T (S f 9F T B N L] S T |
qUFCE, f(c) AT (o £ 97 AT T &1 27 G ¢ 7o 7e0 = e [/

(extreme point) |

T a 6.9 @3 (a), (b) € (c) (3, SN by REAT AP SR ETRbasE
Al FCRAMR T SR €2 SCAFFCAR (@I 0o 53w @ w1 5w feft sty
A | AdFOATH, @TIHTET T, = @ve F @ Rre @ 930 Sows
SR T (73 RATOe 9B SO 5wl /S T e w0 A7 (Twrzet 27) |

W\ | | N

Twigas 26 f(x) =x2 xeRWWfWW@?WGWW M ACF O
faefar scat |

L 2VE SRR (@146d (5g 6.10) TS, Siw=t #ifE
f(x)=0TMx=027|
«RITl, £(x) > 0 3T x € R G &y |

AR, [ GF SR T« 26 0 =R f 97 SR_ W7 [y
2 x =0 | KRG, 1D (A G 75 1 o2 @ SCAFS
f GF (I HF T (7 G 05T R - @, f G @Al AN /N
PR CEREEdCey 3-2-100 12 3

v

@ e6.10
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[ TS | T AR G AR S NG [ 2, 1]-C9 AN A O x = —
2 TS £ @ 5N A (— 2)2 = 4 TR |

TwiEac 27 f S O T (ST SR f(x) = | x|, x € R, I G4 53 € SR_ A AT,
o1 ol f{efT et | Y

4

T 2e SR @2fba (o9 6.11) @A, @t
T FAINE

f(x)=20,5FTx € RET &G @R f(x) =0 =S
M x =027 X

ISR, SCATST [ G S T Z6T () IR f G S
N R 2t x =0 | 99, @Teba’ =HeiE Ave v
TR @, R -9, G (I 5 A (7R 9= 910154 Ba6.11
IG5 e 7% (72

() ISR £ 9T CFG A BT SGF JE [— 2, 1]-(9 Tk A, o  f
GFHAN A |- 2| =2 F[|

(i) CONIRN 7% IR @ TR 27-(S CHFF £, x = 0 [RYCe SR/ 77|

—
+—t—t—
- S

3-2-10[ 123

. Trizac 28 AW SUHFHE  f(x) =x, x € (0, 1) GF 5 € AN Aw9fTeT, T A, f[efa
|

TR &TE SCAFH (0, 1) TS G I (IANY) SCAwT | AR SAFS f 97
@12foq (59 6.12) (A, @b o7 Tt AR @, O frs v

(AF 0 97 IR Kga & @foxr o= M @32 3w A
s (A0 1 97 il Ko &y o b= e A |
QT R 6 AT “ANe T 2 SRR A | Q4=
RMATET S T AGIAT 7 | &F00%, M 0 &9F

PRI G Y x, 27, S il Joe AR x—2°<x0,
T x, € (0,1) 9GS | GFICI AN | 9T R G0

>X

v 1
Y0105 1=

x +1
L= > X, 5 x, e (0,1) GaE | @ 6.12

9 x, =, o
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TeAR, (0,1) SIFAE AWE ST HI T+ A S A IR (HICAGIR 72 |

TG A TR 28-9 AL FICS 2N (T, AW SN /A7 AR ST 08 1
T 9f> sevs S, wdie I o £ @7 @ g [0,1]-00 e I, v
AT f G x = 0 RYCe o[ WA @R x = 1 RCo baw A AT | AFOoTF, Sl
e FAraTe AR (IS ATy €3 FEFAE AMET @I e (+2) |

AfSfS @IS (monotonic) TCHFHIFT HIN/TA T O FENT LT 2AifEF
T2 STeie 404 |

IS AN FeTlZpeT 26T

(I T S ATGT ABS ST GF0 5 € G(6 S e SR |
[ w5 | @I @3 [-00 WA IS SrAwS /1 Feqce W /W @ -9
A f B MR S R R0 |

@b I A TSRS GF SCAFT G 8 ST A T2 G2 SRR
TSNS STAGI F1 2 |

v

v

Y’ 5@ 6.13

50l 949 SR @36 ST @1eba, T Ba 6.13-09 (It 200, WE A[w
T | o7 A (@ @RI @27 SRS A, B, C '@ D R9JTaAITs, SIeoreid a1 =g
(A Y w2l R o+ 2wz | 42 RIS awe Seomeea A ApTR
Tl 2 | WG, T S (@ A RYeteice, @1 g (R 2I2e wi=[) 6y (=it
Gl ARCR | (GRTEIR T@Cs (91T A € C g7 2ifsiB, @ajte o e e Soreria
Ik SRR, a1 g AT (STBAIET) SCFH0I [ T SNZ | S, B @
D 3 2fsfb @ojren viom e e wirites A s/, 7 g el sieersba
B W AR | €3 FEAC SCAFE &) A 8 C RYITAS RRATT o[ MTd (S0
SRS S@w AR) {7 RETa 910 F91 20 @R S99t B ¢ D Reoftetics R
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B ST (2] SRS 53w Weew) {77 R ote) 1 27 | Gy, Seorsiaa S
B W4 8 R S T AT ST TR 5 @ RIS O 21 [eawl
SHIEE
s 92w Rfesre FHfifis e S 399 |
T 4 @ AT [ Z6 G0 AT ARG SCAFFF IR ¢ 28 f 9T RSN TG TGS
@G g | Sl
(a) ¢ -CF I 20 G0 RN 57 (local maxima) 7 W @ @F £ > 0 9T wBY
PEFACOFAFA x € (c—h, c+h)yaae (x =c) fc) > f(x) 2T
f(e)- f 9 SRUNT 57 A (local maximum value) I T |
(b) ¢ -3 I I G RNNT S (local minima) TY W G5 @3 7 > 0 97 AEG
I ACOAFA X € (c—h, ¢+ h)d9 e (x = ¢) f(c) < f(x) = |
£(c) -G f 97 RN 5= I (local minimum value) I T |
SeFOIt, SATAR el (AF &0 I, x=¢, f-97 G0 RN 53w [ 2
W@ c- AT AWM - @7 @Ta 5@ 6.14(a)-97 T (AT | 7% IR @ £ T (¢ — b, ¢)
STEICE Y (TR f7(x) > 0) Sr@ICE Fg (WL f7(x) < 0) &R (c, ¢ + h) STAFHD |
«ft 3o (7 @ f7(c) SR [+ 2 |

Y fle)=0

Y @ g 6.14

S, M x = ¢, [-9F G RN S G 27 O, ¢ -9F AR f-97 @72va
TS B@ 6.14(b) -7 S B | G2, [ 28 (¢ — h, ¢) =@ FRg (e f(x) < 0)
G2 (¢, ¢ + h) ST I (W= /7(x) > 0) SCow | fb 27 2fore o @ f7(c)
SR ¥ 2 |

TG TN MRS WFEIRS Totolitn (2l Irere) (TRITS AR I |
TARAm 2 AT 7E Y S (9 LGNS GHb S0 | A SR, ¢ 78l 97

TBGE @~ @3 77 17 x = ¢ (S £ 97 93 RATT 57w w2t @3 R=ATT =™
T AT O, T f(c) = 0 TRl ¢ -(S f SRR T |
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T AR TAAWHT [Reide Sl A ey 3

sifere

o
>

e 2@ A, e, @3 {9 @A STAwIoT ) =x

SIS W7, (18 [o RN bW [ S
R O[S 70O A | SwiRerFg A, W
f(x) =%, 9@ f'(x) = 32 G ©2 £'(0)=0 |

<

g x = 0 Ry =0T 5w 7y =12 =T o= X Oa%-o{ﬁa@ﬁ;?

@ @I <7 (B 6.15) |

[T | f G T ST TGS Gl
c-G@ f @I ARG &R (critical point) I TG M v
63 R0e, 2 f'(c) = 0 WA [ SR/FECN90 =l
o | 5% I @ M ¢ -(S f AT GR f'(c) = 0 ae.15
27, O G5 §F 4 > 0 GF SIfFG SR @A

(c—

Y’

h, ¢ + h) SR £ SR T |

SR G2 HYAG 2T FEF TG IR FCF, TR 5 S =TT

w1 Reprgg e sa oo e srfe faas SiEsa 329

TN 3 (AT FCE SGAF G AArw) (First derivativy test) €1 T [T TS
TN [-(S TGS G SIS | A IR 97 TEGE GF(6 FF6 % (S f AT |
\9 iC D

V)

(1)

(iii)

Y x G T -7 e 1 (2109 (TS ¢ (@ S 0, o9 IM f'(x) 97 v
LI (ATF AP« #6231, wiefie A s (A ¢4 s TRTeIE s
(At [ebos s Afsfbre 1/(x) > 0 27, 9% TN (AT c-a3 e TRTOIE
=6 (2t Feben Repryes afefire f/(x) < 0 27, @ ¢~ @ 2@ 93
RS 5 e &7 |

U x GF T -7 a0 I (910 (TS - (F SIfea™ I, o3 77 £ (x) @3 oz
YA (AT G-« +AfFE® 27, wefle AW (A ¢-97 Wi TGS =5
(AT oo Rpnes dfeltre f/(x) < 0 2¥, 9% THAMS (AT c-997 e
JRTOII 770 (AT Fved [Fpnres afelbre f/(x) > 0 2, O3 ¢-(F &1 21
@B AT S A7 <77 |

4 x G -9 0T IR (9109 (AT ¢~ o™ w67, 94 I f(x) 9 orza
I TS T 2, O - RN 53w MR [ <1 AT o= [
R (@012 T3 = | eFoITF, 9T [T afs-2f5ade % (point of infletion)
& (5@ 6.15) 1




TFIFECES AR 231

M ¢, f-aF G6 TN 55 Y &, 0T £(¢)-CF f -G8 G5 NI 5=
S 0 | SR, ¢ I f-9F @3 IR 1w 7 27, O3 fe)-(F f 97 GF0 AT
S W A |

9 6.15 9<% 6.16, SRFEFOT ToAoiw 3-(F 1A FH |

Ywnﬁzrmwﬁﬁ SSRGS T G
A Qf'(c,)=u SRR 21w S R

L SRFHANCAIN TT @R

- gty G WemeRRL
Q & G, G C

foq 6.16

Tz 29 SIS £ GF A RIS 5 W+ @ R S A= RKegoyeent el e,
R £ Fgest ave
fx)=x*—3x+3.

SR SR A,
f)=x*-3x+3
l f'x)=3x>-3=3x-1)(x+1)
wefle, x=1¢Rx=—1RMo f(x)=0

TR, x = + -2 0 (FIeTG F6 RPRE @A ABA© -9 RIS 53 S2
R S 7% 200 2T | 5T SR 2=t x = 1 [{gfo «16mw1 37 @i |

T I (@ 1 OF T (AT G 1 @7 FIRIBIE IP]0ed & f(x) > 0 IR 1 @
WS (ATF 9% maWWW S'(x) <0 1794, AN FIF ASIRETC&
AT AR SR 0 AR, x = 1 281 G0 SRV S M [, G RIS o=
O (1) =1 | SR, x = -1 97 (F@, — | 97 ANAF (AF 4R — 1 «F 05 (AT
0O W ARA & f7(x) > 0 9. —1 GF T (ACF 938 — | &7 [0 (AT oo
AN ICRI G f7(x) < 0 20 | O, ALY ST AIIPCES AL AR, SN 00
AR, x=— 1 2 G0 RIS 53 N 7Y G F=INT 57 A 26 f(-1) =5 |
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X -4 3 ') =3(x-1) (x + 1) 9T BF
Tl s (AT 40 1.1 2o >0
1 437 IR /
\ < e (21 el 0.9 Zwnifie <0
i 7 (2t 4et —0.9 Tenfn <0
~1 e R | fi oo <o 1.1 2w >0

Trizas 30 f -4 SN 5 T G RN S Awd Kprz @7 F6, @24
f(x)=2x>—6x> + 6x +5
IR (RS IR,
f(x)=2x*-6x>+6x+5
A ff)=6x>—12x+6=6(x— 1)
Bl x=1RTCe /' (x) =0
AR x = | T f-GF (FIETAIG FRFORY | SN 92w @2 [{fors f-a7 =S 53w
T AT TN S Wl (A Gy 201 599 | 575 S0 (T, 75T x € R 97 S /7(x)
> 0, @R RO 30 A 0 @ T T (ATF 1 93 FIRIIE 0ed & f/(x) > 0 |
SO, AL FTAT STGIFCEH S AR S =00 2N, x = 1 Ryl =G 57w
AR SR RN S AF (7 @iE 791 Joak x = 1 76 @6 wfo-Afzada
&7
@ Twizgd 30 -9 G5 57 39 W @, @Y R -9 f7(x) 99 B @ SAffesT g,
O -7 @A AR (718 9% O G RN 57 07 O] RN S A
@It R 2

TN G (FI G ATE AT AN 5 W G2 TR S Wil 512
A G ST GFO 2 AT A T

T 4 faerm S TGAFECEE AW (Second derivative test) 491 TP, [ -2
(@I G ST [-(T FRE® G SCAFF G ¢ € | | AE @6, [ 2 ¢-(©
V3 SFANANY (twice differentiable) | O1ZA,

() x=c T 90 RN 5 Wewa 7%, T () =0 @R f"(c) < 02T |
f(c) T f-aF R 5I A |

(i) x = c 2R G0 RANT =7 A 779, % ()= 0 GRf"(c) > 0 2F |
qUFCE, f(c) T f-aF RN [ A |
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(iii) T e q0et [{eafos 2@ W £7(¢) = 0 @R f"(c) = 0 27|
GCFE, SN 2N FOT TSIFACEE AINFICS FE T @R ATH T 74 -
Rl SR 53w AR S FRAT G WA LA s - 26w & et |

[T @ERY ¢ -0 f B SRIFAFCNY, ©i2 «@foq
B =R IR ¢ -0 £~ 97 S ST TR0 g
IR |

Trlzas 31 f ST RIS S Fefw e,
@A f(x)=3+|x|,x € RI

TN T T, ATG AT x = 0 (O (AN v
| SO, GG B SO SrgHpeICe ARG e fa6.17

e [REAb® 203 | 5T SISl AT SR SGIFACES

AT (0T (5T | 579%F I 0 27 £ 9T G0 A6 7% | 92 0 4 AN, flx) =
3_xdRSB L (x)=—1<0 | 92T, 09 M, fx) =3 +x GRSZ f(x)=1>0]
ORNR, AT FCIF AIHIF AR, x = 0 20 £ -4 G0 T S A (77 @R
F(0)=3 ZF 1 -7 RN S T |

TrlEael 32 SOOI RN BN Wi 8 TR S ieajte el Fedt @2
f(x)=3x"+4x - 12x* + 12

EEISIEI PRI
F(x)=3x"+4x>—12x* + 12
4, ff)=12°+12x* - 24x=12x (x — 1) (x + 2)
4, x=0,x=19Rx=-2-(9 f"(x) =0
UEDR f"(x)=36x>+24x—-24 = 12(3x* +2x-2)
f70) =-24<0
al 1) =36>0
f7(=2) =72>0

TR, SR FCI TGRS AT AR x = 0 26 [ 97 G IR 5=
METRMOR x=0-(F f-IFRATNIEAINTZA£(0) =12 | SR x=1Cx=—2 T
f T R SR A RANZ 9% x = — 18 — 2 KA -4 SN S [T 2&1
JAFT £ (1) =7 @R f(-2) =-20 |
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Trlgad 33 f SRR RN 5N AW € RN S/ A AT [{prg e w1
@A

f(x)=2x* — 6x2 + 6x +5.
T S S
fx)=2x*—6x2 + 6x +5
f/(x)=6x* —12x+6=6(x—1)*
h F(x)=12(x-1)
G f7(x) = 0 TS SR AR x =1 | G=I01 £7(1) = 0 | SR, GRCF0I @S T

SEIFCEE 216 L e RAb® 201 | 09, SN 2N SN STBIFECET 2AHIT
A @O (] |

ST BTG (BWRFe 30-9) (CAfR (@, AU ST SBIFACTH 210 A2 I,
x =1 TG SRAT 53w TR g S =T S/ T ({7 @Ieatg w7 @3 ofg «@ft
T Ff-ifea 7|
Trizael 34 46 GoISE AT T IR A @IaieeT 15 3R 09T IS e |

S AP -GN GF0 AR T x| OIRCE AT MR 27 (15 —x) | SRS, M
FET S(x) , A3 FRANTAIT (T FAHCE AP I | IR,

S(x) =x*+ (15 —x)* = 2x2 — 30x + 225

- {S;(x) =4x-30
S'(x)=4

1

QT S'(x) =0 (AT SN A7 x=35 | 9=IT] S”(ls

7)=4>0 | SRR, TSI FC

SEIFECE S AR, x = g 25 S G G FRITIR SR A 9 |5, FLAYE

oA A FTosl 20 T4 AT g @R 15—%=§ 27|
TG SRR 34-97 SCe SR 2 S @i 2 Fee P @, 76 d s 1A,

AT @NRFT e 3R AR A0 TG s, 2o gu‘ﬁig |
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Trlzad 35 wfiige y = x> (A (0, ¢) RMba Foew (shortest) 179 fotefar e, @A
1

— <c<5.
2

TG @ AT RGE p = 12 GF $AT SRS (@-(FICA G0 K9 2o (b, k) | ST A
M2, (h, k)@ (0, ¢) RacEa S (e 17e D | oz,

D =\(h—0)+(k—c)* = Jh* +(k—c)* (1)
@Y (h, k) 79 Sfige y = x2 @3 @97 S[PRrS, ©fF Sis@l 2 k= 72
TR (1) (ATF AZ

D = D(k) = \Jk +(k —c)?

- D)= 1+2(k —c)
2k +(k—c)?
2c—1
G2 D'(k)=0 (AT 2B k =
2c—1

T S @, T k< w4 2(k—c)+1<0, wefe D(k)< 0 | S T4

2¢—1 _
k2 C2 , 4 D'(k) >0 | AR, AT FEE STSIFACT A AR k=2€ !

fRre Dpmes | eak, el feben 1ag fey orem 2ot
D(2c—1j:\/2c—1+(2c—1_cj2 _4c-1

2 2 2 2
= w5 [Tl 35 - @ A T N @, S
BT SR IBIFACET AF ARRACS 24T FEA
SFIFACE AT TR PR (oI qCHC AL
FOR SBIFAC 29I 72 G AL |
Twizac 36 43 TF AP € BQ T& IUF A @ B [iqre
AT W 7f6 351 T AP = 16 i, BQ = 22 A s ke gy B
E9IN
o @3k AB =20 SoR 27, 9 A % (F AB T < IS >
@97 SRS @G 7Y R @3 79 aereid e 5@ 6.18
qre RP? + RQ? Ffas = |

Q

2

166
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ST 4 S AB €T @97 ¢ [T R @It SRS (@A AR = x S5 | ozt
RB = (20 — x) {5617 ( @29 AB = 20 fi517) 1159 6.18 2T, St i1 |
RP? = AR? + AP?
GEH RQ?=RB? + BQ?
oA, RP2 + RQ? = AR + AP? + RB2 + BQ?
=x2+ (16)2 + (20 — x)? + (22)
= 2x2 — 40x + 1140
N S = S(x) = RP? + RQ? = 2x* — 40x + 1140.
oA, S'(x) = 4x — 40.
Q4 S'(x) = 0 (AT AR x =10 | SRF S"(x) = 4> 0, 71 x 97 &) IR ©12 S"(10)
> () | TSR, TSR SR STBIFECEH AP ML, x = 10 T S GF G0 RIS S
WG 77 | S0 AB G @97 SRPAC A (A0F R @3 7% 267 AR = x =10 fiGi7 |

Trlzad 37 3 gl Qe e 5 R "
Tl w57 foaf A1z Arersioa o

10 G1fS 27, 3 GifsiferRics crazee
e a1 724 «@ft g2 | (J{? .
smngle facefr Gifstfemm it 5@ 6.19 S 0%
«Q 2@7€ | AB €3 &9F DP 8 CQ 5757

&R LA | 4| AF AP = x TR, | ]

ST (T AAPD ~ABQC |wdk,  XGIN P 10GAf Q x@w P
QB = x TN | SRAF AT @ 6.19

T2t A= DP = QC =

J100— 52 | A~ QPIERIGE Crazest R &1 A1 | OIgte

1
E(Wmﬂﬁ) (Twer)
% 2x+10+10)(v100— )

(x+10)(\/100—x2)

(—2x) 2
a A= (x+10)— =2 1 (Vi00—+2)
@)= 24100 — x? *

—2x%=10x+100
J100— x2

A=A(x)
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RS A'(x)=0 (TP 21Z 2x2 + 10x — 100 = 0, Wiffie x =5 @R x =10 |
@2 x G 720G (@RI 200, Ak A 46e 208 A 11
iz, x=5 1499
-2x)
J100— 2 (—dx = 10) = (=22% ~10x +100)— =29 __
"(x)= 24/100—x*
A"(x) . y
100—x
2x> —=300x —1000
== T (iR <)
(100 - x?)2
_ 205~ 1 -2250 -

(100—<5>2>2 EECRC
TG, x = 5-(9 ARG (Fazrs1 26w 203 3% 2 IR (Faze] Wiy (redl 25
A(5)= (5+10)y/100—(5)* =15v75 = 75\/3 Gifir?

Tz 38 o I @ G Ave T TSRS TGS sipferem cwawe RS
G TS (BITeT TN €3 2GS = AP S |

TR 4FTF, OC = 1 261 &7 FPTE 93 OA = h 251 ©IF Tl | SN, 41 TF OF
=x P RS @6 sTageia Gle a6 2ine *1&rs (%620)@@1%®—W|
®Ited Twe! QE fary (el 24 |

Q _EC crms aQEC - an0C
QE  r—x
a h r
hr—
- QF - (r—x)
C

r
ATE (BIT6T IS (FqTeA(S S RENT 471 75|
IR0,

B @ 6.20
S = S(x) = 2nx h(r—x) _ 27:h (=)
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S'(x)= @(r— 2x)
r

—4nh

r

8"(x) =

g9 S'(x) = 0 carcawfax% | TS S"(x) < 0, 76T x K &el), O s’(%)w |

r P
i3, X=_ S 9T G HIN M [ | ToAR, T Areferer crams [RES @i

TR (16 T G 2A7S *&FTo VA BTE, OF AP 62 awe & AP
IS |
6.6.1 (FITA G5B % SGAICET (FIC GF(B AT AT @ FIF ey

(Maximum and Minimum Values of a Function in a Closed Interval)

Bl SN G0 S f A 0T ave [iandl I
f)=x+2,xe(0,1)
TF I @ (0, 1) TSAE SCHFF0 AFO R 83 SBANE O 53 S S

AT @D @2 | Wy, SR @b (4R T 2N @, 0o Gawie R=INw
5 W S RN S A @IADE (3 |

TR, I SR/ GF AR TGS I ST [0, 1] -( IS i, 998 f @7
CIC RIS 5 (SRN) TPRR AFCS A =1 [5G S22 @7 53 A+ 3 = f(1) 9=
SR A2 = £(0) B2 | x = 1 RWTS £ a7 53 T 3-(F I&11 27 [0, 1] SIEACE £ 9 917
SR S (absolute maximum value) (oI AT w2l A W (global maximum
or greatest value) ) | NJLACI x = 0-(O (9T oI A 2 (F &1 27 [0, 1] SSACET f @
AGN FITTN  (absolute minimum value) (e T M = FEF [ (global

minimum or least value)) | Y

@ fe) O L f(d)
A4 A 4 4 ,X
Ol a b c

¢

Pae6.21
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G0 VS SCFF, T AH0 I G [a, d] (O TK\@S, ©F @4ha, I ©g
6.21-4 (ST TR, RCIGF T | 7% I @ x = b RYCS £ 9F RIS S [ ST G-
R SR 40 26 £(b) | T_E, x = ¢ RYCo SCoHFH07 T 59 T BT @R
R 5 M40 2 £ () |

aRIGl, TG (AF, @B T @, £ GF AT AED T f(a) IR 7 FF [
£ (d) IR | S, 7% I @ £ 9F A7 A (RT) T £ @7 =I5 (S1)
A CACF eI |

N G2 (I AF0 7% I [-0, (PG G TCAFRI AIT A €
A ST PR s gft werret (el ge) Rge 3971

Toel 5 4 T (@I @F TSAE [ = [a, b]CO [ G IS NCHFF | OIS £ @
AT ACH T AFE @R [ €3 N0 [FSBANET FAATF GFAL (once) IS FA |
ARG, £ ST AT M AP GR [ €3 TG 1-(S FRATF G Ge] I |

TN 6 4R T (I G0 T S [ [ G0 SR SCorHF G [-9F
TCTIE @@ G0 [T 2H ¢ oz,

() f'(c) =0T, M [ c-co afoa A A M SIS |

(i) f'(c)=0%%, M £ c-co afbx siaw 5w N rera 3 |

TG TAPA SEPAICT, G0 2Me I SIS [a, b]-(S (FIT GF S
AN A T 3R /L] AT AT W @F I & S fwfaiie s s
ST T |

w4l [ (Working Rule)

49 1: TWARGCS [ -7 7Ie] F6 [FPrE (@ T, gfie 9o Rprz x e Fa
@A, =T f{x)= 0 DL f T[] ¥ |

47 2: S0 ABRTYIR 1S |

q17l 3: e RApTE (1 4ist 1 3R 2-8 Trafie) -7 S el et |

417l 4: 4ol 3-(9 f -7 iR TPICes T A @3 FRWE TeEcs bzre st
@ A 0 209 £ 97 T (JTEN) N @R F T T 2@ f a7 21w
TN (FEON) W |

Twizas 39 [1, 5] SIS f(x) = 2x° — 15x2 + 36x +1 QA 2M€  f ST o1
SR T @R AT T Wi e T |
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RIS IAACRI RS (Y
f)=2x3—15x* +36x + 1
<, f'(x)=6x>-30x+36=6(x—3) (x —2)
HFIE A f'()=0 (AFAMSAART x=2GR x =3 |
ST G 3 KIS @R [1, 5] TSI ABRTaEics, o x =1, x =2,
X =3 @R x =5 (S f qF T 97 729 | J&AR
F(1)=2(1%=15(12) +36(1) + 1 =24
£(2)=2(2%) — 1522 +36(2) + 1 =29
£(3)=2(3%)— 15(3) +36(3) + 1 =28
£(5)=2(5%) — 15(5%) + 36(5)+ 1 = 56
TS, SNl 2 FrITE (oTirs #AifF @ [1, 5] SIS /-9 A AT T 247 56,
ql x =5-C9 f T AW G 27 F(F AT 25 24, AW x = -0 47 T |

Trzad 40 @6 SCHTS f 9F 91T JTE GRS FHod A+ T IR, @A

4 1

f(x)=12x3 —6x3, xe [-1, 1]

TG (S O,
4 1
f(x)=12x3 —6x3
1
, Lo 28x-0)
al, [1x)=16x° = —=——
X3 x3

1
AT, f1(x) =0 (ATH AMSAIN, x = | SR AT @ x =0 -8 f'(x) TRGIT®

1
T YOI AFH R e x = 0 @38 x=g | Q4T AFT IR

1 I fa
x =0, o @R FTGAATT A PRy =1 ¢ x = 1-9 G I T 0 S AR,

4 1
FED=12(-1)3 —6(-1)3 =18
£(0)=12(0)— 6(0)=0



f(l) = 12(1J3—6(1J3 2
8 8 8 4

S()=12(1)° -6(1)* =6
o, Sl P s #iifs @ f a3 ois g2es Wi 291 18 Al x = — 1 [re g

-9 1
A 9 ST A T —— A x= AT £qq W |

Trizad 41 *gerwy @I wylieNts @761 (Apache helicopter)
y=x2+ 7 I FRE TL | (3, 7) RYre warime @Fee G @b
©Y2 9IfeT T AACS 5T 74 @feT=B1af SiF TR 7506 =it | fvew raglt fefx
A

T x @F A NCTF Ty, RFFHR0IT ST (x, x2 + 7) R 2| o7k,
@R @R (3,7) RYre SRINTe GIfEa N& @Y 26

Ja=32+ (2 +7-7)7, o J(x—3)% +x*
SRS Sfx)=x—-3)>*+x*
3l Fr0)=2(x—3)+4x =2(x— 1) (2x2 + 2x + 3)
TS, (x) = 0 CATF AT T, x = 1 LA 242 + 2x + 3 =0, T (G VI e
G121 SRS (7l [T, STBANCE ST G (I S {7 (72 @A 17 #7027, oiefie
@G G R x = 1-3 SR @ACH [ = 2| 93 [{Yorse [ -97 A 25

F(1)=(1 =32+ (1)* =517, FF R @RRFHRHI T [f(1) =5 |
AR (@, L[5 2 G0 RS T T2 G0 FEeH A | AR

JF® = J0- 20 =355,
©f (AF N IAF L5 T |[f(x) 9T FEON T | ToF, G G3R @TFIBIEE R0
FUSH THG LA 5 |

SEEEE 6.5

1. 0 2ve STsrme i AW b S @R SIS S 2T, O ©f el e
() f(x)=@x—17+3 (i) f(x)=9x2+ 12x +2
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(i) f(x)=—(x—1)>+10 (iv) gx)=x+1

2. fI0H e STRAIER M B W GRS i 2, O o fef7 -
@) f()=|x+2[-1 (i) g(x)=—[x+1[+3
(iii) /(x)=sin(2x)+5 (iv) f(x)=|sin4x+ 3|

V) h(x)=x+1,xe(-1,1)
3. fRfere Srormse e SN 53w @3- SN S=_ W [pmg, T s, e

I CFIT B @F A @, RIS 5I A @GR TR S_ Awajrene ey
|

@ fx)=x (i) g(x)=x*—3x
(iii) h(x)=sinx+cosx,0<x<g
(iv) f(x)=sinx—cosx, 0<x<2T

W) f)=x>—6x>+9x+ 15 (vi) g(X)=§+%, x>0

(vi)) g(x)=—; (viii) f(x)=xvJ1-x, 0<x<1
x“+2

4. @ IR @ TR SCFFYCER @I 53 A ST I (=2
@D fx)=e (i) g(x)=logx
(i) A(x)=x>+x*+x+1
5. oG SIEAICE NIRRT ST lea [ 328w Wi @R 7 Fuew A« fefw
I
) f)=x*xe[-2,2] (i) f(x)=sinx+cosx,x € [0, «]

(i) f(x)=4x—%x2, Xe [—2,%} (V) fix)=(x-1)*+3, xe[-3]1]

6. O AN A FTepe-a 2ifFsiel {7 Tl 247 it ST fowgest
ane
p(x)=41—"T2x — 18x*

7. [0, 3] SIS 3x* — 8x° + 12x2 — 48x + 25 G B W« G SN Wie| el S |
8. [0, 2n] SIS (I RYITATS sin 2x SCHATHO OIF AT e SGre] I 2
9. sinx + cos x SCAFHHLT & T fefTT FCA |



10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

IEIFACET AT 243

[1, 3] ST 2x3 — 24x + 107 @F 5% W o7 et | [-3, —1] TS 453
ST 5 S e e |

ST MR (T, [0, 2] SSACEE x = 1 -8 x* — 62x% + ax + 9 SCHFHL OIF 5I W
G I | ¢ GF T el T |

[0, 27t] STRRAITE x + sin 2x €T JZTEH IR Fres T+ el FCA1 |

@ w6 AR e a1 o TS 24 @R AR Yo TSI J2& 27 |

G % TG WA x @R y T IR ACE x + y = 60 @R x)° 9 A JTE
2|

@S g5 G AT x @R y T TR ATS I (@ieieet 35 @R x2)S @ i
J26% 27 |

@3 9fb gersE TR el S0 AR @iAEeT 16 @R A qCEF @A9IFCES T
FHOY 2|

18 TS RS @b qsfiwia BrTa faa afelo @iet (At FAsiem qsfiw
¥ (O (SN 2B G SRR SRS ST TR (e Ol S G2
CAIET G5 AT ifFere 1 2671 | TR SiToe TLPTE IS 20O 20 o1 39
ST AT (T F© 20O 20 2

45 (A x 24 I SCoR @S f6 SreiR B Aiites dfofb (@il (At ST
9T S* (FE (T T IR SIFHAT SRS SRHTAIE Tl e Siwr Fea
TR 32 T (0 ACH ~IfFere 1 261 | A e J2e 20 20 Fol I
ST AT (T F© 20O 20 2

(el @, (I 2AWE J0eT TFIRS SASCHFAET R I CHA08 T2
J2EN CFAFERES |

NG (@, ANG CRAFARG (A FT-JSIFA GITET ST FIIRS 2, T4 O
Two! B I A = |

100 TN SFOARFG 76 I (GI8IFTe SAIqoTeNR (FTF-JSIFR) & G
sA1afba apTIR 6T T AT CFEwEE A KT 27|

28 35 A (% ot 7Hs Fib! 291 | @36 26T 900 @R =R Jre
AT 1 257 | 50FG TR IS AN (Fgret SN 20O F(E G () F©
O LA ?

2A3lel S @@, R AP R[S @3f6 (ot srefetiie Jze wegioa sz (siersa

8
MBSO 7 T[H 23 |
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24, IS (J, AN AAGHRIRG G0 19 -JEIT = IO (Fare] OLeg ATl
T T I NG Tl O SR GRIET V2 ol 7|

25. (I8 @, ave fods TwelfRfG 7z SISt *&oa S @9l tan ™' /2
B
26. IS @, e (Fawe [QFHS TGRS SRS o9-JePR AFioa S (el

sin”! (l)?gzu
37
27 (ATF 29 TR AL MGTAT (G IS T& AR I

27. x> =2y 3o @ [ (0, 5) M7 FROGE WHE O R=qIs 27
(A) (2V2.4) (B) (242,0) (O) (0,0) D) 2,2

1—x+x?

3 G O N 2T

28,  x G AP B AL ©rej,

1+ x+x

1
(A) 0 B 1 © 3 D) 3

1
29, [x(x=D+IP, 0<x<1 99 5= T 2o

1

A (L) B) ~ 0 1 D) 0
()(g) ()2 ©) (D)

Tafay Swigzeme

Trizacl 42 g6 oGl 4 [ P (A0 1 = 0 GRS 0y @l %7 03 @2 Q Reqre
G AT | AACI AR ¢ GRS AN og 77 x (RHIe) e ane

x=t2(2—£)
3

M Q Rqre (ARITT 7T @R P € Q @ Wy g 97 e |
T 4@ ¢ G e s v |
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GEn x=t2(2—£)
3

dx
GSEIN v=z=4t—tz=t(4—t)

o v=0 (AT NS AR, r=0q =4 |

Q¥ P8 Q Toy Mo v =0« P RYre 1= 0 | 57oak, Q RWro 1 =4 | orowq,
M 4 EIS g Q RMTe (TRt | BIRIF, 4 GRS SCHE 7Y

2(n_2qg[ 21232
oSz 2

Trlzad 43 GF6 GENTH SO ToHICa o1 -JSPIF *&G-«3 JCol A % THy 2
AR R A e | @b T @9 tan (0.5) | 9T 2fS THIF 5 qERGE AN
ST Bl 200 | T4 SRR SCerd feiel 4 bR 23, O3 (@ 2 SeToterd el
Ao Ol Tef e |

S 4G, 7, b G3R o BE 6.22 -a CRAIG! Z0ETE | SIEE tanoc=%~

_ r
TR, o= tan 1(%)
&g a=tan'(0.5) (27e)
r
i — =05
h
a _k
"2

ST T, * &P RO V , OIRCeT
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3 _hzdh
4 dt

G TS ARG 29, T ;ﬂzsmﬁﬁﬁw G h = 4 [FoE|
t

dh
0 — Z4)?
oI, 5= ( )" o
- dh 3D gmen (g2
’ dr dn 88 7

e, TeTeleTe AT 2 o7 %ﬁﬁ?r/ﬂ%‘ﬂ

Trizac 44 2 o Twel (NS s @1 6 o Twet [/NS st (1S (&= 5
TRHFR/=51 STICITH! (R06 ITa AIThR | ( 2ICH O BRI oy it sATeo, o fefar 31

e 5@ 6.23 S I AB T61 o1 (15, AT B B
SRR #AfG wiitg @3k @36 [WS 5 -9 MN
T 0T TR | e T I, AM = [ o |
SIEE MS 28 @EIHa =IE 0 @3 MS = 5 b |

TF I @3, AMSN ~ AASB
“ MS _ MN
AS AB

a AS=3s (@ZY MN =2 &3 AB = 6 (279))
UEE &l AM=3s —s=2s TG AM =/
ToR [=2s
ol a_ ds

’ dt dt

@ARY —=5ﬁ?ﬁ/if®|u—m QAR e IR =F %ﬁ/ﬁﬂ
Trlzas 45 x2 = 4y AT SFGHACRF TR el T, T (1, 2) e
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TG x2 =4y (P, x G ATATT S 0 SN A3,

T3, X2 = 4y IF 3R OIF NG (G0 SIS 21 (4, k) | Q24 (h, k) oo
(T oS! o
d_Y} _h
dx (h, k) 2

o ~ I -2
e, (h, k) Rre Sifesmba wfs = ™

TR, (h, k) Te wfSsTraa 7w 2o

y—k= %z(x—h) . (1)
@y, ST (1, 2) [ans, s«
-2 2
2—k—7(1—h) or k‘“Z(l_h) - (2

@Y (h, k) RHH X2 = 4y A7 @27 SRS, St AR

n? = 4k .. (3)

QERG) RIS, AR A=2aR k=11 (1) RANEE h @R k €I
iejteT IR e el s g w¥iead A2, a1 ey 2nve

y—lz%z(x—2) A x +y =3

Trlzad 46 y=cos(x +y), —2n <x <2n
A A TR0 [T IR T x + 2y = 0 FRARIT TSI |

Ty =cos(x +y) F, x 9T ACATF S[FeT F(F SNl A,

dy —sin(x+y)
dx 1+sin(x+y)

—sin(x+y)
1+sin(x+y)

sdie (x,y) e ~xE et =
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-1
@ATY, &G AT (I x + 2y = () I (T TSN, A 29 267 —

2
S A,

—sin(x+ y) -1

l+sin(x+y) 2
Rl sin(x+y)=1

T

< x+y=nn+(—1)”5’neZ
— n T
ISR y=cos(x+y) = Cos(nﬂ:+(—l) E} nel

=0,7Tn € Z 939G |

-3 o
e, @R 2n < x <2m, SNEl SR szn G ng | 29T ane (<

_ T ~ o
G (FIETNG (%,0) UEI (5,0) TS ~oR{FaTeMe 261 x + 2y = 0 7&& @09

FAGIN |
SR, T opFoyTeT e 2

-1 3n
y70=7 X+7 A 2x+4y+3n=0

-1 I
g y—0=7(x_5) A 2x+4y—-m=0

Trizac 47 SEARTTR N SR @A ST,

3 4 36
fx)= Ex4—§x3—3x2+?x+11
(a) 3 (b) g
IR (eI O,
36

3 4
fx)= Ex4—§x3—3x2+?x+ll
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3 4 36
Tk, ()= E(4x3)‘§(3x2)‘3(2x)+?
6
= g(x—l)(X+2)(x—3) (3T )
IV (X)) =02 Tx=1,x=—29qqI x =3 | ) ) )
x=1, -2 @R 3- 42 Tt @0 AW ALy 2 1 3
@A 516 oz wreie @@, (— o0, — 2), (- 2, 1), 9 6.24

(1, 3) €2 (3, ) @ Tew 37 (b 6.24 (T |
(= o0, — 2) SIBAAG RCAB S, T T4 — o0 <x < —2 |
9B g, I AR — 1 <0, x+2<0GRx—3<0 |
(RO 0=, &% I @, x = -3 GGV f'(x)=(x— 1) (x +2) (x—3)
=4HEDE6)<0)
oL, F'(x)<0TAT -0 <x <—2.
TGS, (— 00, — 2) STFICET S[CAFS £ |
(-2, 1) S@AA(0 [eava S0, wefle, 7899 —2 <x <11
GETHCE, SN AR, x—1<0,x+2>0dRx—3<0
(RO FE, T @ @A, x =093, f/(x)=(x—1) (x+2) (x—3)
=-D2)(3)=6>0)
oK, fxX)>0Tq7-2<x<1.
T, (-2, 1) SIS £ 71 ARG |
.94 (1, 3) ST [eava S, wiefie, T4 1 < x < 3 | 98 (F0d O AR
x—1>0,x +2>04Rx-3<0.

FCEI F()<0TT 1 <x<3
S ICUER (1,3) SIS f =R |
IO, (3, 00) ST [CIva S, welfe, T x > 3 | A3, WAl AR,

x—=1>0,x+2>09R x—3>079AR f'(x)>0JL4 x> 3 |
STOGT, (3, 00) WA [ AY |
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Twizad 48 (rale @,

f(x)=tan"!(sin x + cos x), x > 0
Sle (0,%) SEICT I |
I S R,

f(x)=tan"'(sin x + cos x), x>0

(cos x —sin x)

TR, S =

1+ (sin x +cos x)?

B CcOoSx —sin x ( %)
2+sin2x ’ '

T
% FE @, 2 +sin 2x >0, (O,Z]Wﬂﬂ x GF e N S |

MO, f'(x)>0 W cos x —sinx > 0TI

Rl f'(x) >0 M cos x > sin x WL cot x > 1
GEp) cotx>lﬂﬁtanx<1,@f?ﬁ§?ﬁ0<x<g
ERIN f1(x)>0, (O,EJW|

o, (0, g) SR f S T |

Trzad 49 3 @I P[RS @36 IR 511 (disc) - Te T 20z | AR
4T Ty @6 AP 0.05 G/ CTTres 2T I 117 | 720 Sisfeiog amme 3.2 i ==
O O (AR [ 2I0a I AR ot e e |
SR ORI, &G HIFFbF AP 1 @R (FATA A | ©4F
A=nr?
dA dr

I = -

7 e (e TR el )
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P d
Q4 IAIE R SRR 20 = dr = z:At=0.05 I T |
O, (e I S ZIF 26
dA dr
dA dt( 2 r(dt )

=21(3.2) (0.05) = 0.3207 I5(CAf/ GG
(r=13.2 ()

Twrzacl 50 3 G x 8 bR «afb Sieissl SyEfifaas Aites o @l (A iR
ST TR 9T S (o SRS ¥ STt I S91F 2 (e GFfo 19 Cofar a1 247 |
GFF Y2 A ST fefT F |

SR AT, (@0 (e &S qefiwia Sk aiga e x 51 | oree Ity Tl 7
x, (7 25 (8 — 2x) @R 2% 7o (3 — 2x) (5@ 6.25 rat) | wfw arsfoa siwes V(x) =,
DR

x|

* * 8-2x
(a) (b)
5@ 6.25
V)=x(3—2x) (8 —2x)
=4x3 — 22x* + 24x

’ _ 2_ — _ _
Jeal, Vix)=12x"—-44x+24 =4(x-3)(3x—-2)
V’(x) =24x—44
LD V'(x) =02 x=3,% |G x =3 (@?)
_2 (2 2
O, S 213, X2, TV 3 =24 3 —44=-28<0.

AN, x=2 2ot b i & | wiefie, 3 it AArefba afsfE et zre 2 i
3 3
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RS 9 1%l FGIT 747 SRS e e A Cofar 3, Szt g3 732 AT

R R

_ 200
27

Trizael 51 2fsfG (Fﬁ) BiFel S[C5T GFG SLAME x ALF A [T FAC 2T |

x FRAF AT Gl T (§+500)3m| el O I i FA0 IR0

OIS Tl AW [ F90e 203 o el 3 |
SR AT, x TR AT RFT o0 S (x) IR S 36T C (x) | S0 SISl 9173

2

S(x)= 5- = |r=5x-1
100 100

R C()= 5+500
SIRTAT, A WA, P (x) T

P(x) = S(x)=C(x) = 5x——— 2 _500
(x) = S(x)-C(x)=5x 100”3
24 X
wefie P) = Zx—X 500
f )= 5" 100
q‘T PV _ﬁ—i
®=73"5

G P'(x) = 0 20T x = 240 | [, P"(x)=;—é T, P”(240):;_é<0

SO, x = 240 T 5FN W G35 Y | TR, TeAws 7 1w oS T
ARG, T BT 240 7Y AW [ T |
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ST 6 GF (7% ST

T[T AT FCE AN ATSIFOT S el el S
1_7% b) (33)
(a) (SIJ (b) (33)

e @ F(x) =128 o x = ¢ 4 5F W ST
X

e ofil o » 7RG @ swfeag fagrem v gfoag 3 i af e 2
1 AR | @fbw crame 20 Z IR, T4 T 15 AR (7 S (e ST
0 ?

X2 = 4y I SfSacea ANFe o7 S, T (1, 2) Kegansh |

M8 (@, oY (AT x =a cosO +a 0 sin6, y = a sind — ab cosd I @ (A
9 0-(© wfere Sfesaa =% 455 |

SRR [ I @A S,

4sinx —2x— xXcosx

f(x)=

2+cosx

(i) 3 (ii) =g |

1
SR /R ST @A ST f(x) = x° +—, x #0
X

(i) Iy (ii) =Y |

2
=+ L =1 ofre R = sy fagrem e cRawe fe i,

at b’

R @36 MR 2=CFT 9 AT SRS |

Tof e ATl 9310 SrRTidiTes vl @ siPfesto|tat o | fb eIt tof 1
2 0O TR ool 2 bR @R Sied 8 IahioR 27 | I o o Fare
4f IR 70 BiFl @R Arfeaofren tofi Fate afs I om 45 Biw <=m 27,
OR TR (O FA0e T T T 476 T ?

G J6 IR 46 IICHCER AR WS 2@ £, @A &k GF6 75 | 2=
TR @, G (RIS IS FLow 203 T4 I5CHAA g, JOeF PN faojeizd |




254

11.

12.

13.

14

15.

16.

17.

18.

sifere

SO I3 SEER 27 s 518 ST (AR SI¥l W7 | FEEAIGa @6
SR 7o 10 IR | ST S S oy @ @Rl fejefar el Ace AW
G ST 31 Ry e SIITe] 2Tl 0 AT |

a5 A fagre wfegrem Sl @3t [ (it fagaita w#w 4o aiga
92T a GR D |

2 2 3
e (1, AOGUEs FEOHT 0 TT (43 43)2 -

() = (x = 2)* (x + 1) SRR @ o470 Reprg fFof vl 799 9=
(i) RNTT 5 A (i) FRNTT S A
(ii)) Wfe-+ifzass g =tz |
f(x) = cos? x + sin x, x € [0, n] NCHFCFT TN S V[« YR 2T FaOA A«
foefer st |
mdle @, r IPNE RS @3 (IeE Sefiiie Kz et @Y JeiFs

4
& THO! 2e ?r |
4R, [a, b] ST £ SCFIH IS @59 @ f(x) > 0, I x € (a, b) 97
G | OT3 29 SR (a, b) B [ SCAFIG I |
¢dle @, R FPE RS (aleTess srafeiie shqze s R[S Gites Swel

2% @R @fba R SRS el T |
orale @, THO! 1 @R o TR [T 93 77 Jeiwa “gre e

(BITET ST F4q2e T I (BITET THS! AT THOIT I TOIH T @R

4
(BITeR JREN BAeH 251 Enh%anzou

19 20 24 2 oIF@ e dfela 7o Teal AT weatl|

19.

10 551z 1 RS @6 GreiFls 7l 314 Tafiti &fS w6l 21t o i oS
1 2002 | AT oI Tl I 21 2eT

(A) 1 WO/ (B) 0.1 o=/
(C) 1.1 fiBra/a% (D) 0.5 NG/
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22,
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24,
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x=F£+3t—8, y=2£-2t— 5@ (2,— 1) RWTS =52 eiqere! zo1

(A) z (B) o ©) 1 D) -

7 7 6 7
y=mx+ 1 @B 12 = 4x AT S 2, W m G N =T
A) 1 B) 2 © 3 (D) %
2y + x? = 3 34 (1,1) e Sifeeraa wwae 26
A) x+y=0 B) x—y=0
) x+y+1=0 D) x—y=1
(1,2) RSt x2 = 4y 7 ST TRS7 26
(A) x+y=3 B) x—y=3
©C) x+y=1 D) x—y=1

9)* = X’ AT @2 @ RMITEITe I Sfwery Srais RS T (@freic
TR 6T P19YEN 28

8 -8
oft) el
(C) (4, + ] (D) (i‘ 4,2)

ATARTH!
I GG A y, S @ A ¢ 93 AR g =7y = fix) & b @

oo | W

d .
sAfafSe 27, oz ay (@R fx), x 9T ACATF y @7 RIS 2

dy
>IN I ER (@ flx, ), x=x,RMCS x @F ACATH y 9
X=X0

TS T TP AP S |

¢ I SeaIf x @R y ST G0 SRR £ 9T ATHATT AT 77, wefle, 7w

x= fl) &R y=g(t) T, O & e
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sifere

dy dy /dx dx
@) @ ek <0
o ar) @ g o

¢ G0 TS [ -F I 2@

(a) (a, b) oA AL IR, AW (a, b) TFAE
x,<x, =f(x)<f(x), T x,x, € (a,b) AT & |
esRIeet, AW Al x € (a, b) G & £'(x) > 0 2|
(b) (a,b) =R I Y, AW (a, b) TFAE
x,<x, = f(x)>f(x,) AT x,, x, € (a, b) 9T & |
st I &l x e (a, b) G & £/(x) < 0 2|
(©) (a, b) SSAE LIS SICHHS, AM I x € (a, b) 9T G f(x) = ¢ , @A
c G0 g3 Al |
(d) (a, b)wrmaﬁg,nﬁ(a, b) O=MCT x, <x,= f(x) < f(x,), 7T
XX, € (a, b) 9T & |
st I &l x e (a, b) W £/(x) > 02|
(e) (a, b) ST FRY, M (a, b) TFANE x, <x,= f(x) > f(x,), 7T
x.x, € (a, b) @& |
RFeRIeet, AW Al x € (a, b) W& f7(x) < 02|

* y=f() I (x,,) TFHCe KR AN ==

d
y_)’o=d_yil (x=xp)
X (xo’yo)

* W@ (x,.y,) ﬁmj—i T SFg N ACF, OF @3 [{YTe “oKF y-Srw

BT B G ST AR 261 x = x|

* ﬂﬁy:f(x)qcspﬂx=xoﬁncwwﬁx-wvfﬂwi§r,w%} =0 |
X X=X,

® y=f()IZT (x,,y,) RCe Sfesm AN 25
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-1
Y=Y ZT(X_XO)
(xo’)’o)

dx
d
M (x0,¥0) ﬁﬁ‘ray G I X7 2, O SSCRe AN 20 x = x, |

d
(Xg>¥0) IS d—)yc_él?f B I AN, OF SCTH0  x-SCHT ANSAT

3R O AP By =y, |

R AF y = f(x) @ x 9T TG IR Ax @R x 9F G2 JRE G y GF Sg71
Ay T, Tidfie Ay = f(x + Ax) — f(x) O,

dy = f'(x)dx Wdy=(%jm I
QAT dy 25 Ay GF @6 AL S I, T4 dx= x SCAFFOSIR FH
o G S S dy ~ Ay M Ao F[ |
G CHFF [ 47 TG NG TBGT G0 9 ¢ @A 27 f7(c) = 0
R f RN 7, (12 RqBC TeT 27 f -9 A6 9 |
22 FTIE TGAFACE AT < AF, £ 25 GF0 TS ST [-(9 FKS@ITe
G SCHF | T IR, [-97 TIGT GFH AHI0 Y ¢-(S (IS | O,
(i) T x -G A ¢ -7 T I (AT (TS ¢ -(F SO FCH, O AM
£'(x) @3 F©F (T (AT 4NTF-9 AR 27, welfe ANUS (AT ¢ 97
Mt 0D It 90 (A0 ebor Repmees afsiirs £/(x) > 0 27 @R
Tl (A ¢ GF T AT 0 (A0 Faves pries afsiire
£'(x) < 0T, O(F ¢-(F I I G0 YT 5 JeaT (9% |

(i) T x T A -7 AE JW (AT (T ¢-(F oS F, 04 M
1'(x) @3 F©F 4T (AT WS AT 27, wiefie auinss (2 ¢ -9F
T 0 ©ItT W36 (U MPoed [RpTeed 2fsiors £/(x) < 0 28 @]
T (AT ¢- 9F M0 IRTEIE 6 (A0 WRoed [porres afsibre
/() >0 T, O@ ¢ & I8 I G0 SR G 77 7 |
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(iii) T4 x-GF I -9 MCF I (AT (TS ¢-(F AP I(F, O M
1'(x) @3 Bz @I 2IfFST 91 2, O ¢ [ RIS 1w M [
T2 AT SR A [T (@012 203 T | &I, 37 [Te
NS~ 7S 7 A |
¢ RO SR TRIFCEA AT 43 T f 2o | -SIGAIE RGBS G (6 Srorws
GR ¢ e 1 | RS GR T £ T ¢ -0 Y2 SR/ O,
(1) x=c =R G0 AT 57w Mg 7%, 77 £7(c) = 0 9 f"(c) < 0 =7 |
f(c) GR AR f G FAT 5L T |
(i) x=c 2R GO RATT =7 WWewg &7, I f7(c) = 0 @R f(c) > 0 2|
qUFCE, f(c) 9T T A f G RN S= T |
(i) IS e qret Reafoe 2@ 3 £7(c) = 0 @R f7(c) = 0 2|
qUHCE, SR 2T FER SEIFACE 2T L I @3 21801 I
(T3 ¢ RS SRR 5 M S R S A 2L - oA f7aS g
g ol |
¢ SN A T LA AT T Wi [T 07 Ty IR formw
417 1: STRRAEDTS £ a7 FFe I [PTR (@F ICal, S @i [z x
fefar SR @A, T f7(x) = 0 LA £ SRS 77 |
A7l 2: SFIEvR A KR w8 |
17| 3: a1 RRAPTIEE (T 4l 1 4ist 2 -0 Sralko) f-«3 e 5T Tt |

€17l 4: 419 3 -(S £ -9F [IAe TPTET TRy AR @R KT A[TAE
fofzre 01 | 42 AT T 20 £ -G A A (J2) N G 2 T
TG 2@ f -G A T (FAow) W |




(Proofs in Mathematics)

* Proofs are to Mathematics what calligraphy is to poetry.
Mathematical works do consist of proofs just as
poems do consist of characters.

— VLADIMIR ARNOLD <

A.1.1 g

T, TN @R G it e Sfg, @ifae Sfg, wi-law, e Reide
GR gt qo IS, Fo: P, St Soiolim 3R SIaiR! e el ey Rieefe)|
G, S aiifdfes afeert e [Rfey s siema F991

A.1.2 A R 2

aifafes Bfex e S =7 Foqen Sfva som o, 2fs Bfs smearty =3
WG 7 w2 @36 T Fi At @3 afvwmt 91 o F afcoe srrEl smfex =@t
(TG YA o0 AT 23 |

G2l 2ifSfb 2wl SRR 3T 9F0 ofa AR Afeioa GG e @3k e
ACACR | S I, SN GF 2Af e T (e Wit ©f (ATF Afessi’ AT TSI @l
37 | g S 1w, afseibe e s (At O Tgen afseits aud w1 T2
2| @b eopF G AR 12 ([T Afowl dNatE Sietl I G Al ANAYTAT
oo AN G S 2Nl 0T W% OISl dfelbr aNicew foalb foy Awifs it =
[ReAGEIDEREGT

eror® e S 7o Afsw 5 2wid Fice wiwa gfewy @ me witg ©f (A
AeFeIF old ¥g B |

(i) amfa wifeerse (Straight forward approach) «ft @3 gfeaxjee @ft erors
It bifeTe 27 Al 2ire 3l e, Fe:FI=E R, kel A+ awifds Ssivim, 2 Ifew
G T @wiel e 207 | FEfefis Suigseeten Reav S
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Trizael 1 ol @AM A2 —5x +6=0,2F,94F x =3 x=2.

T X2 - 5x + 6 =0 (AnS)

= (x—3) (x - 2) = 0 (92 FAMNAE 97 3701 /Aege7 AR e afew=ise )

= x-3=0x-2=0 (& ANTS TANW (AF ab = 0 = W a = 0 A
b =0, R -9 a, b AT &)

= x—3+3=0+39AA x—2+2=0+2 CNFACIT TF M A 327 ol FACT,
AT e #ifafEe & )

= x+0=3Jx+0=2 (R NATF TG FAF SCSK 4 I F()
= x=33x =2 ( @O ACATF LG FAT TCSW 43 G2 FH)
TSR, >~ Sx+6=0Z0 AR x =3I x=2 |
e (Explanation) G 61 p 261 W Of§ “x2 — 5x + 6 = 07 @]
q T ©f%7 e
“x=3dqAx=2".
% p 20, SRl T
Fir—3) (x—2)=0" & AR, 9OI[@ @ p BT x2 — 5x + 6 AT ~AfFCS
oI G AW (x — 3) (x — 2) G TG A 26T x2 — S5x + 6 G A |
QI 76 2% Tiifoie 27|
(i) FEE (x — 3) (x — 2) FISIE AR 12 — 5x + 6 9T TN T2
(i) IR eIt @6 AT ©iF 7 oo G At adt afswiifsre Fare
e
AW AT fASTAITS St RERTER ST 2wl T 2@, ki
X=5x+6=x>-3x-2x+6=x(x-3)2(x-3)=(x-3)(x—-2) |
fasrifs Ifew tae o1 (Ife iz =il o7w =31
ST AW (premises) I awe T 2w AT @R TfF s
“Xx—3=031x-2=0 2 2T I3 RO I [ 7S T |
93 AfFT TOHI FEACS AP ToHA AL 1 WWA FITE T ANITe 23 |
Ifex Avife ANgaTe! SICITRCAT AGTH AT T3 IT @ p = ¢
o] 2T |
p (RTF T FE, AN TANO B p = r = 5 = ... = ¢ G @RHT @ “p = ¢” 79y 27|




siffce aie 261
Tnizad 2 gaa I @ R—> R
ICHFIO f(x) = 2x + 5 R TR 20 A6 GF-GF 27 |

SN TF I ([ G0 SACHAFS [ GF-9 Z(J W
f&x)=f(x,) = x, = x, (9F-GF ST A (AF)

G, (RSN ST (@ f(x) =f(x,), o 2x + 5= 2x, + 5

= 2 F5-5=2x,+5-5 (T MCF G TRy (5] )

= 2x+0=2x,+0

= 2x, = 2ux, (A TR ([ SICR RN )
2 2

= Sh=5n (938 Sy AT B S5} )

= xl = x2

O, ANE ICHAFP IF-AF Y |

(i) ofafeF wtarg (Mathematical Induction)

sifafss St 2=, afvwt enid T 96 T T a6 SReAE | @3 Awifere
AR S fofe Fafafie we:frm o fda s

N &7 awe 2[5 S 7 &, M
(i) FeRFWAI1 e S @R
(i) FeRE WA k+1ecSTThke ST, LTS =N |

aNfeifes Stz S SrpeE, T @ T “S(n), n = 193 T 37 27 (A &I
Ao [ @ o), @ A S (), 1 = ke € @) O T @I @ US(n), n =k + 1 @F
G A (F-CICAN LI NG FRA k> ), OIRCH @-(PICAN SIS IR 7, > j 4K
A W T GG 9y =7 |

I G2 RO SriEe [eane F |
Trlzad 3 mAre @ M
cos©® sin 6 cosnO sinnHO
~ | —sin® cos @ , X A= —sin n® cosnO
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T SN AR
[ cosn® sinn®
P(n) : A" = |—sin n® cosn®
[cos® sin®
. 1 —
Sl T B @ P():A | —sin® cos 6

4R, P(1) 95 23|
11 TF @ Pk) 7oy =, widie

) [ cos k © sinke}
P(k): A =

| —sink © cosk 6
P(k) 1) 2051 SIS &9 08 518 @ P(k + 1) 79y 27, wiefle,

. [cos (k+1)0 sin(k+1)8
PEFDAT = _Gin(k +1)8 cos (k +1) 8
a4 AFI= AF.A

@@= P(k) ) T, S 7R

" coskO® sink© cos® sin©
AT = —sink ® cosk © —sin® cos O

[ cosk 6 cos B —sink O sin 0 cosk O sin 6+ sin k © cos O
—sink ©cosO—cosk Osin® —sink 6sin 6+ cos k 6 cos O

(TR 9ol i)

[cos (k+1)6 sin(k+1)6}

| —sin(k +1)6 cos (k+1)6
So«d, Pk + 1) 9] T 724 P(k) 7] T7 |
ISR, P(n) TS T 1 > 1 € A5 Mo (alifafes Sitazea s 7=t |
(iii) CF@ 1 oo MG @ (Proof by cases or by exhaustion)

G2 AROTS p = ¢ TIRET 2ol ©Y72 7S 27 T4 p (F FOITEAI (i Ol T M,
v, s, t (SR ACE p=r v s v ¢ (A “y ” % “OR” G & FSIF) |
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*& JCATE I r=gq;
§=4q,
dR 1=>gq
alfre 27, O (1 v 5 v 1) = ¢, DTS 27 G LA p = ¢ Ao 23|
@2 s=ifere etEa 2fSlh TeRy cwars bR T4 27| «ft FIfe: TaAgs =T,
YNNG T4 AGRY (FCAT AL P 2|

Trlzac 4 @@ fqge ABC G99 (09 (e @
a=bcosC+ccosB

S €@ AT BfF p 2o “ABC 28 @-(@Iel {@ge @2 €% ¢ =&
“a=bcosC+ccosB”

#21 TF ABC &6 {@ger | A 209 BC @9 $99 AD #19 5iell 251 (@T@iee BC afie
T |

=R S @~ fager 22 ST A REAE S T 5, Wl p & 7
s @3 ¢ Toals Sfgre Ko Tre A, @A

r: ABC «3f6 sPF@ fage, M £ C T 27 |

s 1 ABC @6 RN fage, A9 £ C =030 23|

t: ABC &1 @il fqge, 99 £ C I3l 27 |
T, SR foais (Fiag @il SoiAiwi 2 FHee A |

¢ (i) I £ C e 28 (ha ALl |

TN fqge ADB (T, A
BD s
AB = COS
wefle BD = AB cos B ¢ b
=ccosB
T fage ADC (2T, N
CD

ac oosC b Al.1



264 Aifie

ERIN CD=ACcosC
=bcosC
GEp a=BD+CD
=ccos B+ bcosC .. (D

CFa (i) T4 £ C e 2w (ha Al1.2) |
A f@gs ADB (AT |

BD
AB =cos B
ERIN BD = AB cos B
=ccosB
T fags ADC (ATF
CD
AC cos ZACD
= cos (180°-C)
= —cosC
wiefig CD= —AC cos C
= —bcosC
Qe a= BC=BD-CD
efie a= ccosB—(—bcosC)

a= ccosB+bcosC
@ (iii) T £ C AN =7 (Ba A1.3) |
TN fags ACB (&

BC
AB =cos B
ERIN BC=ABcosB
a=c cos B,
UEK bcosC=bcos 90°=0. B
o, Sl forece #Alf a=0+ccosB

=bcosC+ccosB .. (3)
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(1), (2) €32 (3) CATF SR G IeTce A @, @Il fager ABC €3 (%4,

a=bcosC+ccosB

%9 (i) 9T AR, r = g ANfde |
g (i) 9T AR, s = ¢ Ao |
Fq (iii) 9 AR, t = ¢ AN |
ASAR, CFAYTENT AR &l ATF, (5 v 5 v 1) = ¢ @I 77, wdle, p = ¢
awifae |

2[TATF @iel (Indirect Proof) 276 2SI 7P 2l 31K 2If770s, s afeswiber
9T G0 efoesl 3 2ve Afossd Tigey @ifets AT AT TRIvN FH0o A |

(i) ety Sf$a QT @7 [Proof by contradiction (Reductio Ad Absurdum))] :
I, ST 2ve GG S Srystie Fear <3 9 | i =i vt Srepaif sepeita
Rgriibael 0 SR @ @36 FriTs T 23, T @RI (@ SNt B |
S[eYd 2ne SfSh ey 2T |

BCeT G0 SHIZACIT AR @2 =S SNetsa F |

THiEas 5 (NS ([ ANT (JF AL (6 SAW =7 |

SR 47 P 2e I G AR GT6 | “FToIF (NNo1e AT (6 SH1 2307 @2 Sfefba
- Sl ww GRfers AT G5 T, fbtE SIwEr gta 6921 oA SRl AN
GNfe MAE P, P, P,,..., P, (407 ST Fa0e Al | o7 01 (@, SiEl 4
et P, P, P,,..., P, ®ICl WIS (ICA GfeTe 72y (72 |
@ 4N = (P, P,P....P) + 1.. ... ... ... (1)
ST N (712 T SIfeFgs (@-(IC 7R (ACF N 001 |
N =% Gliferss w12l Q@fas 203 |
M N TR AL 23, O0F (1) G AR G G0 TR 712071 A6 A A Siferres
T

SR, M N @i 71251 280 O @7 G356 GNfers eies A1 | 6 oiferigs
@I A N (F Il FHCS AT I, Sl O ATSCHT 1 SIS0 AT | [0 (feTp
OG0 SIfeTRYE « G (HICA 722 |

o N (ferss Al @1 SO ¢Fa, SRl g FIts Sipee w17, eel (e
RN SifeTIes 2RCR - Gt Raife! |
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TOAR, SN AATNT (@ A AT AR G5 7AW 27 of ey | oK,
T GNETE IRANT (15 ST |

| w5 | 7 O @ AT 2 R R 4ot 7R amie Al 9
IR |
(ii) eve Bfga fgm v Sfea TS 2=t (Proof by using contrapositive
statement of the given statement)
WEYT p = ¢ ANAT ARICS, WA @7 ANGACSF AN $99, WL
~ g = ~p (TR AGE T @TLTS A7) |

RS @3} 20 I Ao «iR SO - 71 @I 1 Iw @7 [igw
GG 910w 1 @S A |

Twrzacl 6 &d IR @ £(x) = 2x + 5 2 ALGARTS 2 SCAFF f: R > R G595 27 |
T GO SCAFS GF-GF R AM f(x,) =f(x,) = x, =x, |

aft R R S (TS AR @ 20+ 5=2x, + 57 = “x, =x," 14 p = ¢
SR TS, @A, p 2T 2x,+ 5= 2x, + 5 GR g : x; =x, | S 46 Tl 2-9 ey
AROTS 2 FE |

T g <IN IR A1l SsEl Siegot 2feiel F0e AR | 9ee @2 S g
GAF 281 ~ g = ~ p,AeiR, “AM f(x,) = f(x,), O x, = x,” 97 Rt gaers =et “Af
X, #X,, 2, O f(x) # f(x,)” 27|

G X, #X,

= 2x, # 2x,

= 2x+5#2x,+5
= ) #(x,).

@ARG “~ g = ~p”, “p=> ¢" OF ANY, SO AN H=5)ef 277 |
Trlzad 7 @ale @ MM A [edresad @iy it 27, o A T9-PreEe 21|
TR SATRR SIGTE ACPoFICo BI0el, =i 212

p = ¢, @A p 7o “TGH A RoiSreaae @ioy 237 @3k g 761 “A F=-Frees 27

ane SRETE 2T #AfRE0S, Sial @3 R dwie St e 373 widlie Tt A
T-Preer it 71 2, o@ ihH A Redesad @iof 263 1|
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Tfr A F-Fresm s 7 23, o@ «@ft @R @ A 25 S, Sidie,
IA|=0

ICR D AE% T Sfg (12 FIFA|A| =0

oAk, A Resifresael @iy w2 |
SO, SR A IR @ I A T Frejss mitw 91 27, 93 A Reidresaeion Wz |
WQﬁQ~q:>~p |

TR, T @6 MGH A Reidreaeiraian 27, o A Wihs w9-Free 2|

(i) f91Fre Swigate AT @i (Proof by a counter example)
sifficed 3R, G g ST JCACT TIT (@I BT (I &AM AT AT
D! Y 2 @3 [YFeBa srere Mtz wifevarel SHmiETS (At 17|
@2 ~fRfere, ot Tormdl, T ol St e =F Swniead 4t #4112 | @i
TRECE S IR SNIRONF [F9/71© Tz Ie0 2T | ([T p = ¢ ACTRITE A5
4 T @A ~ (p = ¢) ST 2=l | TR, @bs G 2T 2=f© |

Trlzad 8 n 9 2l W &, 2% + 1936 (TMfeTs 727 (n € N) |
«ft TSI 36y A0 T 41 27 @2 fofers @,
22 41 =22+ | =5 3 AR 4|
2% #1 =24+ 1 = 17 <55 G w4 |
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