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E T HeT
(Relations and Functions)

%

T hITSU foh &l XTH, Gt Td Ho, Tid, Fedid q91  FdEniiiiiin i
UER o7fe &t AauronaAl 1, fafa= 7R & arafas .
A Ferl SR STk eTeEl Ued 9= S S g9
21 Tford § 95 ‘HaY (Relation) ' 1 Hehou T w1 IS
oo o 39 vE & qd o fon wn ¥, faees e
(Recognisable ) ®E! Bl HM wifag foh A, fhell Tpa &1
F&1 X1 < faenfeal #1 wg==a ¢ o1 B SHt Wt &1
Feol X1 faenfei o1 vge=m € @@ ug=a A W
YH== B % o Hael & P IS8 39 FER T : el
() {(a,b)e AxB:a b 9T ), Lejeune Dirichlet
(i) {(a.b)e AxB:a b 7e1 3}, (1805-1859)
(i) {(a,b)e AxB:a®l 3 b g ¥ sk ),
(iv) {(a,b) € Ax B: Tusel ifad odie H ¢ 51 919 Yo b GHT 9T« YUlish §
4 ),
v) {(a,b) e AxB:aq3H e & ¢ W&l b & 2.
qefd A® B 9% <5 fh®l H99 R 34'{\"’5‘3[ ( Abstracting ) ® g9 g o
AxBﬁw‘EW(Arhitrary) Wﬁwqﬁwﬁamﬁ%\
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A€ (a, b) € R, 1l B9 Hed & T% 9 R 2fPld o, b U Hafem & 2T 89 39
aR b faEd € gmr=a:, A€ (a, b) e R, d1 89 30 o 1 foar F&1 & € 6
a7 b3k W I AR FE T tar A€ 1 9w F Fe XIH 3@ gk T, B
T o8Iy gr &% W gl €

3 A ¥, gH i &R & Haul T %erl, Hwel o HASH (composition ),
SIHATE (Invertible) HTHT &I fgenyrd Gipaneti &1 1A &)

70 =9 4 e fafe= TR o Heel 1 s1em i) el o @ R fee e A
T T, A x Al Tk SUEHeSA edl Bl od: fE W = ¢ < A x A TN
Ax ATE, T 3 G €1 TEIH 'G, R = {(a, b): a— b =10} g T&x FH==A
A={1,2,3,4} W gftqfea © G99 R W =R wifau 98 % fiaa gq==a T, #ifs
TEr H1E o TH (pair) T & W 9fq"T ¢ — b= 10 T G HA €1 T FBE
R'={(a,b):|a—b|20}, TY0f Tg=aa Ax A% I &, Filh Ax AT TH T4
(a,b),|a—b|>0H TIE W T Tg IH oA & IS0 74 Frafarad afemme
% ferm 9fm = 2

TH= AT Ufid Ty R Tk Vo geg weard €, a5 A® wE
dqgad A< Tpdl off efoma § gafug 76 €, s R=¢p c A x A.

TH==R A R TR Wael R, T ATEfeh (universal) Hael Fgoldl 8, A%
AF TEF oI AT O ool ¥ Hafud €, @1efq R=AxA.

i doy den wEf "oy w1 -9 T (trivial) g9 o Fed €

M wfifen fF A freh SToh! < wpa < 9+t faenfelr 1 ag=a 21 <uiiEy
% R={(a,b):a, b 9&1 €} 5 ¥sd Hoel T fiaa G4 € 991 R’ = {(a, b) :
AT b B HERAl BT A 3 W ¥ HH € ) g0 Yod Y TH GEGE g9 2l

WA, Fiifh Thet el 1 €, STdUd Thot =l g o faenefl, wpa & fwed
o feeneff =1 787 & & wHar €1 2@ R = ¢, Tow@ wefifa e & T R fima g9 2
g off Tre @ o Tl oft < femnfefal 61 S=msal =1 ofa 3 e § %9 s & =l
Y W BT € R R’ = A x A WEs G99 2|

F&m X1 faeneftmor wie o € fF fFE 999 #1 < 7r © Fefma fea o
Tl €, T T fafy qen g fmio fafi) qenfy sz @ e 30 9g==a
(1,2,3,4) o 9RO Ga9 R = {(a, b): b=a+ 1} &l a R bW o FER@ f&an s
%,ﬁﬁ?ﬁﬂﬂﬁb:a+l@lﬁaﬁmﬁgﬁwm,ﬁQﬁSHEa‘TCFI(notation)
=T FAM FH|




A TE e 3
A% (a, b) € R, W 0 F&d € & o,b W Fafea €' 31X 39 91 %1 89 a R bEW
THe H €
T 2T Feayul Head, fee! 7o 5wk Wi (significant) 9kt €, gl
a4 (Equivalence Relation) el &1 Jeddl Ga# =1 21&481 4 o fIq 89 T8t
dF WhE % Hadl, T wded (Reflexive ), HuiHd (Symmetric) q1 ki
( Transitive) Hde 9 fo=m &t il
g A T gHIfad @99 R;
() T (reflexive) el €, A% TAF ae A Tl (q, a) € R,
(i) THET (symmetric) HFEAd €, AR TIE a,a,€ A F T (4, a) € R ¥
(a,, a)e RATE il
(iii) WHF (transitive) FEA 8, AR T, a,, a, a, € A% AT (a,a) e RIA
(aya)e R¥(a, a)e R A= Bl
AT IR He R U qoddl G9¢ Hedd 8, A5 R Teged, Wi e
YT 2l
M it o T et Toaa o froa wow s &1 6 Ty 81 Ty
TH R={(T,T,):T,T,% W&em g} & Had 2| g Ff9w fF R % g
oY 2l

99 R Wded €, FfE 78% 599 @a & ganiga gar g1 9
(T,T)e R=T,,T,% W&H & =T,,T, & Taeq § = (T,,T) € R. ¥W:
Hay R ¥Hfad €1 396 wfafEd (T, T,), (T, T)e R=T,, T, & FaiHgs ¢ a2
T, T,% Waied 8§ = T, T, % Waie™ € = (T,, T, € R. 37d: ¥4 R HHH 2|
T FHN R TF qoodl Ha 2

M wifere & L fRe THae o e uee WEie & T g € el
R={(L,L):L, L, W @9 %) Tg==d LT ufwfed v @94 21 fog Fifaw fF R
Taftd & fog 7€ 9 @ WA © S T ThHE 2

R W@ & €, Fife FE W@ L AW AU W dq T B TEdl €, w1dfq
(L,L)e R R¥AHT €, FfF (L,L)e R
= L, L™ & ¢
= L,,L W g
= L,L)eR
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R EFmE T ¢ Freem @, Ak L, L, R @@ 2 L, L,
LR @ ®,a@ L, LR %A ft da 7 8 vd 21 o
o Ut < H L, L% §HRR BE Ui, (L, L) e R,
(L,L)e R®g (L,,L) e R L,

fiag ity T wg== {1,2,3} 85 R={(1, 1), (2,2), HTFHT 1.1
(3,3), (1,2), (2,3)} S0 Td Wl Taqed €, T 7 o TAMHA € R T HhHE €|

R @d © FfF (1, 1), (2,2) 3T (3,3), R 27974 21 R Tufid T 2, FifH
(1,2) e RThg (2, 1) ¢ R. 36 ¥R R UM+ &1 €, FifF (1,2) € RT4T (2,3)eR
w{ (1,3)2 R

Tag +ifeu % qoiel & =@ ZH R = {(a, b) : ¥&AT 2, (a — b) T

faafoa Fdt €) 50 WE W UF goadl Hee 2
R W@qed €, i T ae Z & T 2, (a—a) F faafoa w2 21 am:
(@, a) € R. Tz, ARG (q, b) e R, 2, a—bH fanfea &3 € | e@ud b—q & @
> fawfs &t 21 #@: (b, o) e R, 599 fag &/ € f& R wdfta €1 35 v, =g
(a,b)e RAM (b,c)e Ryd@l a—bdM b—c WA 2 U 99 B 3,
a—c=(a—b)+(b—c)TH (even) T (F?)1 31d: (a—c) H 2 W wa 21 3590 g
e € fF R WhHE T\ 3d: WEeA Z W R UF goddl HeY @)
SRR 5 H, A #ifaw fF wsft um yuiw 3= 9 gehma €, FWiE (0, £ 2),
0, £4),..37f& RH & iR %1§ +ff fawn quiew o ¥ wefem =T €, FfF (0, = 1),
(0, £3), .2 R o & €1 56t Wb weft farvm yoifer 1 & waiferd € ot g o w9 qufen
| ¥ gefed € ¥ oTaua, U9 U YOl 1 TH=Ad E 9 T fawy quiisl w6
T==d O Ug==4 Z % U == &, o Fefaiaa gfaeei #7 9= w3 2
() E<F U0 999 UH @ U Hefed § 991 O o U9 F9dd Th S 9
efea €

(i) B FE 9 s/@gd O Tt off srema © Hefod 987 & @R faelimd: O =1 +ig
ff o1@E E & Tt off oo o Hafa =7 2

(i) ETHO SHIH ¢ &N Z=EU O

ITHH= E, YA ! Adfdw (contain) I Al qeadl-aM  (Equivalence Class)
Fedrd ¢ A 59 gdie [0] ¥ fefia w3 €1 3¢ TR 0, 1 & Hdfde %W aren
Jogar-ani &, T (1) g0 &g @ )1 e :ifag % (0] # (1], [0] = [27] 3R

L,




Hey Td Hed 5

[1=[2r+1],re Z. a%q@ ¥, Sl % T T @1 €, 96 FHel ff gg=a X 4 ©h
W3 qeddl Gad R < foTu 9 2ian 21 fvdl 7e0 W= 9= X § 1ed Th W
(arbitrary) oI T R, X 1 TER FHYH 3T0T==a1 A § fofom w2 3 2, fo2
X 1 faqeH (Partition) F&d € & Wt Fr=fafad wfast w1 Hqe w9 €:

() ¥ i% fau A & wsfi s/ oF g 9 wafud B 2

(i) A HE A FPE, A T o e G datad T e €, ol iz
(i) WA =XTTM A NA=0,i#]

STE=E A Jedd-a wea €1 39 feafa &1 I o e 2 T e fawda fen
off X TFd €| IS & fou Z % 39 SufaeaeHl W faer wifEe, S 2% 18 d9H
TR SFHIR ST A, A, 99 A, 87 ¥5d €, f §Ees (Union) Z 7,

A={xeZ: xHE 3 HIPE 2} ={.,-6,-3,0,3,6,..)
A={xeZ:x—1HST3 H PR} ={.,-5-2,1,4,7,..)
A={xeZ: x-2F@M3 HPE e} ={.,-4-1,2,58,..)

79 Uh G99 R = {(a, b): 3, a— bl faqfea s €) dfiwfa wifaw sse
5 H WIH deh o 9N T fag X Whd € fF R TF qoual Ha €1 35eh sffafe
A, 73 3 B qUih] & T & Ul ¥, W U ¥ Hafua €, A, Z % 34 ueft
qoTieRl < WA & TR ¥, S 1 W Hafud € S A, ZF 37 1l gt & wea
TR T, & 2 W HAfHa 81 e A, = [0], A, = [1] 3 A, =[2]. 9504 F A, =[31],
A, =[B3r+ 113 A, = [3r+2], 5@ re Z

oM difae fof T9==8 A={1,2,3,4,5,6,7} HR={(a, b) : a 91 b JAI &I
< favm € =1 wm &) g whfia o 9y #)1 fag Fif B R T qodar g9y 2
e €1 fag Fif fop sTag==aa {1,3,5,7) % 94 37a9a TH g9 9 Hafva €, iR
ITEH=E (2,4, 6} % Wt s1agd Th @ © Gefud §, g s {1, 3,5,7) #
FE f eagd SHH=E {2, 4, 6} & fRE ot sfema 4 wafua 7= 2

A W1 S IS SFEFd o A1 faUH € T WY ¥, WU (q, a) € R, 39k At
(@, b)e R=qgaamps &, o o faom & o1 w9 & = (b, @) € R. 36 TR
(a,b) e RN (b,c)e R = 3799 a, b, c, 9 a1 a1 Ta99 & o1 ¥9 & = (a4, ¢) € R.
3d: RUF qoddl Ha9 T e, {1,3,5,7) % 9 sa9a % R ¥ Hakid §, Fife
T STHYsIE & Wt orema fawy §) T UER (2,4, 6,) % U EEd Tk T 9
Gafed €, FfE A vl w0 ¥ Wy @ STeg=A (1,3,5,7) 1w ol w@Ea
(2,4,6) % TRet off erame @ dafuq =1 & wwar &, e {1,3,5,7) % o=@ faum
& o f6 {2,4,6), % @99 ¥H 2




fyifa wifsw fo s fefafed 9949 § ¥ Yo W&qed, §HED de0
YA 2
() T==4 A={1,2,3,.., 13, 14} § G4 R, 30 ¥HR i € fw
R={(xy) :3x-y=0}
(ii) Wrehd Tl o e NHR = {(x,y) : y=x+ 57 x < 45 qRefm
ey R.
(i) TF=A A={1,2,3,4,5,6} HR={(x,y):y T4 &x ¥} g IRt FaIR2
(iv) 9% YUl & T=" ZH R = {(x, y) : x— y T 0T €} g0 qeqfira
e R.
(v) Tl fouiy wg W) feei 7R o Tafeal & ag==g ° fefatea
Ha4 R
(a) R={(x,y): x9Ny T & TH T & FW &}
(b) R={(x,y): x My Tk & Higed ° & €}
(©) R={(x,y):x,y¥ Sw-3l% 7 96 ol €}
(d) R={(x,y):x,y® Gofl 2)
(©) R={(x,y):x y T &}
fog wifu T aradfas demet o ¥9==" RH R = {(a, b) : a < b*}, 5
gfieqfod Wae R, 7 91 Tqed €, 7 WA € SR 7 € TEmE 2
SirE i fos @ T== {1,2,3,4,5,6) 5 R={(a,b): b =a+ 1) g7 7ffia
oY R Wied, TAMHG O HHEF T
g T fE R TR = {(a, b) : a < b}, N IRAG Heel R T A HehlHeh
€ Tohg wafa =Y 2
Sita IS & MR AR = {(a, b) : a < b*} 5 TR Hay Taqed, T9fHa
e HhTHE 87
Tag Fifwe ff Ig==a {1,2,3} 9 R={(1,2), (2, 1)} 9 U&d Ha44 R FHEA
g fhg 7 @ =g § 3R A HHHE T
fag #ifSu & fFel *ias o TweE & G996 6l o6 T==a9 AH
R={(x,y):xﬂmyﬁ'ﬁﬁ'5|-ﬁﬂ"@lTW%} B UEd HdY R TH dodd
g9y B




Hey Td Hed 7

fag =i f% A={1,2,3,4,5} %, R={(a, b) : |a— b| T1 ¥} T U< Gl
R TF Joddl Hee 81 JEfE sifew & (1, 3,5) % 9t o o s o
eifed € 2 9= {2,4) % 9 o1awd UF S 9 Geafed § Wy {1,3,5)
FIE oft et (2,4) % TRl fo9a ¥ Hefea 727 21
Tog fFfeT fof ¥==a A= {xe Z:0<x <12}, ¥ U 7w FAfafeaad @& R
o ¥ Yo U qoddl HaY #:

() R={(a,b):]a—b. 4% T T &),

1) R={(a,b):a=>b},
A® M H 1 H WA sTadal & F hitag)
Y §aY = I iy, S

() T9fHd & g A @ e 8 S A W 2l

(i) HFHF & TG T 91 T & @R T i 2.

(i) TEqed 91 HAHA B Thd WemE 9 B

(iv) qed a1 HohtHeh =l Tohg wHiHa A 70

(v) HHHd den HehiHeh &1 fohg Taded 7 @
fog =ifeu f fredl waa o feem fagati & = &, R= (P, Q) : Tag P&}
ot fag o 50, fog Q &t 4 fag ¥ it & wHW ) g0 Wed e R U qoadl
ad 21 gH: fag FIf fF 55 P#(0,0) ¥ Hafaa wsft fagen =1 ge=m P
¥ L 9N 91 TF UH 99 * Pl s €, fwe oy gefag ® 2
fag =iy fF wwea f9s & ¥9=@AH, R=((T,T):T,T, % WA&q 2}
g affid Wag R UF Joud wag 21 9+el 3, 4, 5 Al SHA B T,
g 5, 12, 13 9l FHAO st T, a0 qonefi 6, 8, 10 9Tt FHH0 B
T, fo=m FIfFW T, T, sRT, ¥ ¥ ®MA ¥ Hqs wen gafyq 87
g ife foF oot 9=l & W= A5 R={(P,,P,): P, q P, =l {enefi
1 T THA &} 9T ¥ 7R ey R Uh godd T4 21 3, 4, 3R 5 74
1 el Alel FHH0 TS ¥ Halid 9= A o 991 JaFal 6l T=d 94
EAIEIY
M el fo Xy-aa o feoa wea Tanst & 9= L8 s LH R={(L L)
(L, ¥R 3 L,%) g0 ufenfid W9 R 21 fag FifT fF R ©F geaar ey
1@y =2x + 4 ¥ ey THed T@isl &1 U= 9 i)




8 Tt

HA wiee f& "wH==E {1, 2, 3,4} "9, R = {(1, 2), (2, 2), (1, 1), (4,4),
(1,3), (3,3), (3,2)} gW uftfia way R 1 Fefafea § @ v 3w gfm)

(A) R Tged 9o gafid § fohg gms T 2
(B) R %ded a1 Wb ¢ fohg Tufim &7 21
(C) R TAfHA 991 WM € fhg Taqed & 2
(D) RT&F doaal 4 2l

T i fF Wg== N4, R={(a,b):a=b—2,b> 6} 5 ¥&d Hael R 2l
frerferfiga 9 o wd 3w g
(A) 2,eR  (B) 3,8)eR (C) (6,8)eR (D) 8,7) e R

ol i AU, $F fa9IT o W9 9HE e, 3= her, 9898 hed, 4iEd
e, HTAl e, faed weld offe 1 avH 3ok Aol |ied Fan XIH foian o
T

< el < AT, SA, 0N qT GO 1 i ST fma o g €1 FE e &
e T TG e S7EAEA 1 T S (Disciplines) o Weifas Hewy §, g@fag
T BoM o o) H 7O ST del W ST 99 ed €, el 39 e WA TR ol
T =95 H, gH fafi= TR & Herl & S F:3|
ffafga srepfadil g0 <oT T Fer £, £, f, 991 f, T faEr S

aepfa 1271 59 <@ & 6 X, % 91 (distinct) @@l o, %M £, % H@,
fafaa «f fom &, fg £, % *idia 2 = e/ae@l 1| 9o 2 & fafas & € & Tma:
bEI T X, H P TH S99a € WY e AN f | £ FA@ X, & A o eaea
% wfafda 7=t €, S £,% ofafa X, & uft erema X & f6elt 7 fpeft eroma &
yafsa 2

S7dTa it @ &Y Frefafga ofemd o 2 d €)

Weh e f :X—>YQ§ITC=€[ (one-one) ﬂﬂﬁﬂm (injective) e sheedidl

g, af€ £ & 3fata X & Tw=1 sremal o yfdfas off o= g €, stefq weds
x,x, € X, % fou fx)=f(x) w1 qe9d ® T X, =x,, AIA f Teh WFgleh
(many-one) el shecdl 2l
AT 1.2 (i) H Hed £ Tha! FeH 8 a9 TP 1.2 (i) T f, T 950 Hed el
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fi a 1 ‘ﬁ a
) \ b s \ b
\ ¢ \ ¢
3 / d 3 / d
e e
4 S/ 4 f
X 1 Xz X] XZ
() (ii)
Js fi

N

A W N =
S -
W

\_

4
X, (iii) X, X, (iv) X,

SATERIT 1.2
e f: X — Y 385 (onto) LA 3=8R] (surjective) el % IS
f<h St Y 1 TF T, X o fRE T e etema o wfafae g €, tufq v
er,aﬁm,XﬁW@Wxﬁaﬁﬂﬂ%ﬁFﬂx)zy.
P 1.2 (iii) H, FOH £, A=0EH ¢ a9 MF[ 1.2 (i) T, B [, =00
T B, FTH X, % TG e, A4 £, £ % fwia X, F FFE off e & wfafa
&
f:X%Y@WW%,ﬁSﬁTWQﬁ f %1 9f@R (range)=Y.
Th BeH [ X > Y Th Qgﬁlﬁ a9l HATessh (one-one and onto) HYT Qaﬂﬁ
#=S1E1 (bijective) O Hedidl €, AT £ Tehsh! qeN eAT=si<sh <41 & 2l 2|
AP 1.2 (iv) H, HeM f, Th The! a1 T=8R Hed ol
A oo fs wen X & welt 5o famnfel=i 1 o= A #1 WA <lifem

f:A—=N, fx)="Tamel x =1 9@ q9, g ol s $oq 81 g wifee fw
f THF § TRy ERF T B

Fe7 & 7 fq=-fa= famnfefai & a8 9 wEE T & Wed €1 oud Uk B
Sl 1 fa &fd f6T &5 59 Tend € o faenfefai & e Fa2 1 9 50 9% €1 30
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arcrd Tg gen foh N1 etema 51, Fenm o fordll off famnef &1 Tt w2 = 2, erqua
f % #Haa 51, A% feet ff sfama o wfafes 72 21 em: £ == El €

fag 9T fF £(x) = 2x 0 959 FeM £: N— N, Tha! € g sT==rH
Tl 2
Wed f ThET ®, FEF f(x) =f(x,) = 2x, =2, = x, =x,. [:, f =0H 78]
g, FE 1e N faq No 18 fedl x &1 atfae &) @ aife f(o) =2x =1 701
fiag ST T £(x) = 2x 50 Ue9 FeM £: R — R, Teheh| a1 =< ¢l
f THEE B, FE f(x) =f(x) = 2x, =2x, = x, = x, TI &, RY ¥&7 fHeft

o oo wen yF fau RY %Waﬁﬁﬁl%,ﬁﬁﬂ%):l(%):y%lm:]‘

AresrEs 9 2l

Y
A
y=f(x)=2x
X'¢ >
o) X
v
Yl
THid 1.3

fag fefoe i f()=f@)=1 AN x>2 & fa@ f(x)=x- 150 ¥&9
T f: N— N, STsRs @ ¢ fHhg tha T
f Ukt T €, FfE (1) =fQ) =1, T f TDEH ¢, FE B 9=
yeN,y#1, & 0, eAxF y+1 Fad €, T@h f(y+ D=y+1-1=y @I &
le N& fau £ (1) =12l
fag T fF £(x) = x> g0 TR % £: R - R, 7 @ Theh! € 31
q STBIEE B
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» e
=<

FAF f(-1)=1=f(1), AL f TehhT

Tl | YA HeWid R¥T &7999 -2, Wd R f)=x
fet oft oo x @1 gfafda =& @ (F?))
I f AR e € fen-1 Fa=1
fag T 99 T T . e [Ox=1
f:N— N, T 9o =0 <A & 8

3 x+1,3af x famm 2 ;;,
S0 = r—Lafr xEaE f % 3f@ia 1 qur -1 @ glataa 2
STRTT 1.4

A A f(x) = f(x) B17E FIfU 6 afg x famm € qan w9 %, @ x4 1
=x,— 1, 3G x, —x, =2 S T 1 T FHN x, F T A 1, F fawd BH A A
e TEY ©1 gEley x T x, A E W @ faw i w wm w9 el fE
G xzﬁﬁw%,?ﬁf(xl)=f(x2)=>xl+1=x2+l=>xl=x2. E@Wﬁxlﬁm
o FH EHE, WM L) =f(x) Dx, —1=x,— 1 =x, =x,. 3q: f THH! | WY &
T N &1 %R o fawd §em 2+ 1, Wia N&! H&q 27 + 2 F1 ufafad € iR wewa
N® 5 ff 0 & 2, N & Q& 2r — | &1 Hldfsa g1 o7d: f a6 ¢l

g FIfT & eTm=smE Her £ (1,2,3) — (1,2, 3) Tod Thah! HoH &l &l

O ifST fop £ Teheh! &1 €1 21 39 Wid § %9 U 4 < ragd g forn 6
1 9 2 1 i @ Toeep Heula o widfas SHM €1 9 &1 £ o faid 3 1 gidfes
Sad Tk &1 3aFd €1 o1, RE T, "'l {1,2,3) %, fuhay < € s1eEd 8 Had
g, fogd ume 51 € T £ oTes HE €, o T uw fawenfa €1 e: £ H uehet
g1 g1 =)

fag 1T fF T Thdt Be £ {1,2,3) — (1,2, 3}eAFEE = 9
AresrEs 9 2l

3PF £ TR ¥, TR (1,2,3) F 99 o=Ea £ St gewd (1,2,3) % 99
- 37T STeEl | HEY: Hardd sl e [ s o €

IERAT 13 TA1 14 H W IRomH fRdt o Wes i (finite) ¥=A X, %
o oo ¥, AU TH Uhd! HeH f: X — X AFERA: TesRsd g € 9 ow
ofifid T X o U U sssad Her £ X — X AEEd: ThaT e 81 359
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oo S3RAw 8 A 10 W T 2iar € T fopedt <7ufifaa (Infinite) TH=="1 & fow o2
Tl & ff € Tehdl 81 IR T I UifHa qen STafifaa T o S u sifieafoen
(characteristic) #d¥ €1

fH@WWf(x):%gmqﬁWW f:R, = R, Thal a1 =0k
2, Siel R 9l B arsdfeas Heast & "q=ed 21 A 7id R, 5 N¥ w=d
fear <, s fF Wewid ydad R & ®, @ Wl #0198 9fie g gem?
fefafaa weri &1 Tohe (Injective) T S=S1ET (Surjective) TON 1 w4
EAISES

() f(x)=x* 0 9T f: N — N Ha 2l

(i) f()=x* U YT f: Z — Z Fe 2|

(i) f(x)=x> B0 T4 f: R — R Fed 2

(iv) f(x)=x* W ¥&F f: N — N e 2l

V) f(x)=x* W UST f: Z — Z FeH Tl

fag *ifeT f&F £(x) = [x] G0 ¥&d "« YU Her £: R — R, T 1 Tha! €
T 7 =seH €, WEl [x], x ¥ HH A 3Tk IR HeaHd Julih & el
FI 2

Tg INT T f(x) =|x| 50 =<4 A Fed f:R—)R,:IFﬁQaﬁﬁ%SfﬁT
T RRE 7, WEl | x | Ty, AR x ¥ A I[A F AU | x| W — x, ARG
xﬂt_UT%l

fgs F1IWL % f: R > R,

Lafg x 0
f(x) o3 x 0
1,3 x 0,

T 754 o B 7 @ That & IR 7 T=oRH 2|
oH eftfee ff A= {1,2,3},B={4,5,6,7} 99 f={(1,4),(2,5),(3,6)}AY B
% T o ¢ fag wifsu s £ w2
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frfafad § 9 v frafa o Sqemey fF 90 e gu Sor Thel, SR
ST Teheh! 2T=1Sl (bijective) €1 T I &1 Siifac o Taezu)

() f(x) =3 - 4x g0 TfAfE Bed f: R — R

(i) f(x) =1+ x* g JRE B f: R > R T

T ifen fF ATen B3 wg=aa 1 fag FifSu % f: AxB —» B x A, 38 THR
% f(a, b) = (b, a) TF Tt A= (bijective) HeM 2|

" 1, Qﬁnﬁl’qﬁ%

oM oifee fF 999 ne N& fau, f(n) = .
E ,?ﬁq’nw%\*

g TRfid Tk Ber f: N — N 81 aasy, o 51 B [ Thah! A=)
(bijective) 1 3 Fu¢ 1 efifeea ot Fqarzu)

m:rEﬁﬁmﬁA:R—{3}amB:R—{1}%'|f(x):[i—j}mqﬁﬂﬁaw
f: A — B TR IS0 940 £ Tl 91 I=RRE 87 A S H ffaca
o sy

o\ fifae fF R — R, fix) = g1 9| 21 ¥l ST &1 =0 swifom)
(A) f Uheh! T=35H & (B) f "EUH A=BTH &

(C) f Tha! & fohg eTmeiss T & (D) f 7 @ Thah! & 3 A ==k
oM @it 6 £(x) = 3x g0 afiefi| wer £ R — R 81 91 0 g

(A) f THE ABEF @ (B) f EUH =aH ©

(C) f Tohd! & g A=oE @ ¢ (D) f 7 a1 ThHl ¢ 3R 7 A0EH §

T SFTess H ¥9 < Horl o WaAeH adr fRE Tl @il (bijective) He
Yidel™ (Inverse) =T ST 411 T 2006 i Thel a1 (INWF) =1 el X i Waql
H o2 ook weft faenferat & wyeaa AW faER Fifw) S #1 wen ¥ S 9 v
faremeft =61 <1< g U et Ao o wiman €, T fenel when & wwg oo SO g
Wﬁ@m%lm@ﬁa?maﬁémﬁﬁaﬁwwaﬁwmeface) Excol
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ol Ul S 1 U ehel] Hehfdeh ==t (Fake Code Number) H 95¢1 =al €1 HH
<ifae f B « N W Tl Fad o1 Tq==™ &, 91 C N T Hichfdeh Fad 1
=4 ¥ 399 < B f: A > BT g: B » CId € Sl FAM: f(a) = fammef 4
=1 f&@r W TA A qAT g (b) = A AR b hl F&a h XA AT Hiehfak A,
ot €1 39 i § wer £ g v faanefl & fw ww G S frifa e @
A el ¢ g UoiE Uel el o folu Uk Wiehfask e freifi g 21 21a: 3 59
el o HANH H Tdw fanefl 1 sfad: Uw Wiebfas HeaX ¥ Hay Y f5a S gl
g Frefafea oftam g e 2

M oifeT fF f:A > BT g: B — C< %o 81 9o f 3T g 1 GaAloH,
gof T Tl &/ &, 9o HeM gof : A — C, gof(x) = g(f(x)), ¥ x € AT
uftafia g 2

A f B g

C &

gof

THId 1.5
M ofifs 6 £ (2,3,4,5) = (3,4,5,9) &R g: {3,4,5,9) — {7, 11, 15}
T Fed T FRE § TR £(2)=3,f3) =4, f(4) = £(5) =53 g(3)=g(4) =7 dqeq
g(5) = g(9) = 11,1 gof T IS

T gof Q)= g(fR)=g(B)=7,80f(3) = g(f3) =g(d) =7, gof (4) = g (f(4))
=g(5) =11 & gof(5) = g(5) = 11.

I f: R - R g : R — R e hHI: f(x) =cos x 91 g (x) =3x% U
oftanfg & gof ﬁ?fog?rﬂﬁ HITU) g HINT gof # fog.

=8l gof(x) = g(f(x)) = g(cos x) = 3 (cos x)? = 3 cos? x. TH UFN, fog(x) =
F(g(x)) = £(3x%) = cos (3x?) € e FITT o x =07 U 3cos? x # cos 3x2 &1 1:

gof # fog.
3x+4

A f=T

g uRenfyd werH f:R—{%}aR—{%}am

_Ix+4

g(x) 53

o e g:R—{%}%R—{%} o ¥, 4 fg #R



AT TE Wed 15
fog =1,T gof =1, TH TN IE] [,(x)=x, vxe€ A 3T I[,(x)=x, yx€ B, S&l

3 7| 5 .
A=R- {—},B =R- {g}%l I, 91 [ %1 HHY: T=ad A9 B W acE@°% (Identity)

5
o %ed 2l
T’ ™
7 (Bx+4) 4
3x+4 Gx-7) 21x+28+20x—-28 4lx
gof M =g| o — = = =— =X

S(Gr+d))_,  15x+20-15x+21 41
Gx-T7)

3[(7x+4)j+

_L6x-3) =21x+12+20x—12=41x=x
5((7x+4))_7 35x+20-35x+21 41
(5x-3)

7x+4j

ESIELLS fog(x)=f(5x_3

Hd: gof(x) =x, ¥yx € B &R fog(x) =x, yx e A, o= @ 78 § fh
g0f=IB3:ﬁ'{f0g=IA.

fag =ifsm fo afs £: A > B AW g:B —» CTHhah! &, a1 gof: A = C
off kT B

gof (x)) = gof (x,)

= g(f(x)) =g(f(x))

= flx) =f(x,), P g THhT
= X, =Xy, Tﬂﬁﬁfﬂaﬁ'ﬁ 7
&d: gof W Teheh! 2

fag wif9u for A f: A > BT g:B — C 3T=86H €, d gof: A =C
off =sEE T
qF difae fF 1% W S99d ;e C8| ¢ Idid ;& U gd yfafas
(Pre-image) y e B %1 1 36 TR € T, g (y) =z, FITH g ST=oic® €| 36 TN
ye B U A § T 3fa7a x 1 i 39 FhR € TR, f(x) = y, TS [ S=a6s
g1 era: gof (¥) = g (f(x)) = g (v) = z, \=d woIfoa g g f% gof HT=STEh 2l



16 T

f a0 g U T Herl W famr Fife R gof dfiefia & den whET 2
F £ A g <A AfERia; Teheh! 87

e f:{1,2,3,4) = {1,2,3,4,5,6} f(x) = x, vx &0 qwfig & g (x) =x,
x=1,2,3,49 g(5)=g(6)=5%W IRAMN g:{1,2,3,4,5,6} = {1,2,3,4,5,6] |
famm i) =& gof: {1,2,3,4) — {1,2,3,4, 5,6} T & 941 gof(x) =x, ¥ x,
e g 211 € fF gof Toheh1 B fohg g TUEAA T T €1

A gof =s<H €, A | £ AU g T ATarEa: sT=sEE 27

Fi11,2,3,4) = {1,2,3,4} 0 g:{1,2,3,4} = (1,2, 3} T fom=n wifsw, S,
R f(D)=1,f/2)=2, fQ) =4 =3,g(1)=1,g(2)=20Mg(3)=¢g(4)=3.51T
gt €1 Tl e W <6 S Wbl & fF gof SesRa €, Ty £ 2R &l €

e HeATd fRa ST Rl € T =69 ®9 U gof o Uehsh! B I Al §

fF £ Tl T 21 TH TEE gof HA=SEE e H Al € TF o o=wRE g 2
3 B9 39 TS o URY H A€ 1 9he < gl o afvla e £ 3t g w Tt

Y TR %3 =ed €1 i BT FHen X w1 when H 9ed ae wekw fawneff %1 wer £
& I U el T HeH TR S € 31 yeish Ul F9 %l ¢ & Svid Uk Hiehldeh
S A TR ST 81 S yfeashretl o Hedih o 9% Wieh eis gediihd i
R Hhfaw TR & U Wiw fAG F A€ &k FEAT T Tgd B €| qE F
HN, g oh Taudid ufehan g, Uik Hichfdah e ! d&el &L TH: WM Ial T Y&H
FT Id € ST 39 Y Tdich Hiehfaeh e o Sou Hief Iel T ¥ Gaferd g S 2
T, £ F FE T T, O I T H 39 e F A fened § wee fen
S €1 3 Wedies g Hatug fanefl o am i 8 s € 89 Sud ® TR foaen
g, % TASH g gof, T Hid THA, Tedl [ 3R fiFL ¢ ! W9 #W €, 99 fF g
gof, T Tauiia wfeean o, et ¢ %1 fawiia gfwan &t fifr £ 1 fawfia afwan = €

A ST TR £ (1,2,3) = {a, b, ¢} TF Tcheh! q ST=01<H e T4
T € T f(1)=a,f2)=b 3N f(3)=c, @ fag FfaT fF FeH g: {a, b, ¢} — {1,2,3}
w1 wm Afeaa 2, TF gof = 1 9T fog = I, & X = {1, 2, 3} @eN
Y = {a, b, ¢}

Te g: {a, b, c) — {1,2,3} 8 &l g(a)=1, g(b) =2 &N g(c) =3, W fa=m
FITTI T8 TN FT T © F 999 Fed gof =1, X T TE@TH e © 31
TH HeH fog=1,, Y T TEHH B 2|
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T T = 92 € T Swaa IS o afvfa uftom feh off s uehat
A =BTk HoH f: X — Y & foll T 2ia1 81 shaal W 1 a1fug 3ok faeim
(converse) 9l WA TN T, i, AR £: X — Y TF T Hed ¢ % fFHd wem
g:Y = X F e 58 TFR B F gof =1 TN fog =1, f Tehah! Q2 3T=015h
T 2
STjF afee=, Sere 22 e feuplt frafafeq oftam & fou ufa w@ €

Hed f: X — Y SIRAUHT (Invertible) Feaidl €, A% TH e
g:Y =X & a3 UER € fF gof =1, A fog =1, €1 He ¢ F HeH f &
Tfa@™ (Inverse) Tad g o 3 Tdieh £ g Tehe i 2l
¥q:, A% £ HchHIA §, o feAfardd: Tehan! a9 =sRs g § 3R fadma:,
AL f Teheh! AN S=sIaE €, a1 fAard: S[eRTuiE gl €1 J€ a9, £ H Theh!
AN TR TG Fich, FhATE T i § Heeyul ®9 ¥ e el €, fagm
w9 ¥ 949 f ] YqaH aad | A@d T8l e 2l

HAE AL % £:N =Y, f(x) = 4x + 3, g 9ed e e 2, Sef
Y={ye N:y=4x+ 378 xe N & fau)| fag =ifou fiF 7 seraoita 81 gfdem
el i A hifsul

Y o Thtll W=s Taad y W f9=R St Y, 1 9t g, wid N o TR eeaa

x % TAT y=4x+ 381 309 Tropd Fpetar & x=(y;3)%| | g(y)=(y;3) Rl

gY%Nﬁﬁmaﬂﬁq'ng(gof(x)zg«(x)):g(4x+3)= (4X+43—3):x
- 4(y—
ar fog(y)=f<g(y>)=f[(y43)]= (y4 D 3oy 3432y 31 TE T B

g R gof = 1,7 fog =1, Twen @ @18 3371 fF f Sehavig 8 iR HeM ¢ Hed
f &1 gaam 2l

oH difee & Y={n?:ne N} cNBIFeH f:N Y& f(n) =n?
W foEm ity fag wiNT &5 FegeRaeia 21 f % wiaem ot 9 it

Y F1 TH W50 9 y, 2% T HE Feine N.3T0H a0 H 8 n= [y
WH g(y) = Jy &0 uRefo@ ©F wed g¢: Y - N Ww Ba@ 21 e



18 T

gof (N =g (™) = o2 =n 3R fog ) = F(Jy)=({fy) = v, fored fora 2 &
gof =1, A fog =1 21 3Td: f SIGRHUIA & Qo f'=g.

HE @il T f: N > R, f(x) =422+ 12x + 15 g IR Teh Herd
21 fag +1S & £ N— S, 587 S, £ = iR &, chdvi™ €1 fo Yiaeiq i @
EAIEY

M ofifSe fF £ & TR 7 y T W= s/aad 81 3 y = 402 + 12x + 15, 5@l

xe N.39% ac 98 & fF y = (20 + 3)2 + 6. ¥AUE x=(( y_6)_3)).

2
4, TH Hed g:S > N, g(y):(( y_;)_3))§mqﬁﬂﬁﬁaﬁm|

Y TahL 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

i fog (y)=f{(( y_6)_3)J={2(( y;6)_3)+3J2+6

:((\/ﬁ)—3+3))2+6=( y—6)2+6=y—6+6=y.
W gof =1, fog =121 THH T F& T fF fIhuoi & a1 £ = g 2

@ B f:N >N, g: NN h: N RT fa=umr wifan w=f
f(x) =2x, g() =3y +4TA h(z) =sinz yx, ydd ze N. g =ifaw fa
ho(gof) = (hog) of.

g

EE

ho(gof) (x) = h(gof (x)) = h(g(f(x))) = h(g(2x))
= h(3(2x) + 4) = h(6x + 4) = sin (6x + 4), Y xeN

ier =, ((hog)of) (x) = (hog) (f(x)) = (hog) (2x) = h(g (2x))
=h(3(2x) + 4) = h(6x + 4) = sin (bx + 4), yx€ N
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oY yaiford g @ fF ho(gof) = (hog) of
& gitomy =aues fufa 9 off we g 2
MG X oY, g: Y= ZAM h:Z — STH ®ed €,

ho(gof) = (hog)of

T2l &9 =4 ¥ fE
ho(gof) (x) = h(gof (x)) = h(g(f(x))), v x in X
Rl (hog) of (x) = hog (f (x)) = h(g(f(x))), vx in X
#d: ho(gof) = (hog)of

f:{1,2,3} = {a, b,c}qq g:{a, b, c} — {¥F, g, facti} f(1)=a,
f2)=b,f(3) =c, g(a) =59, g(b) =TR A g(c) = Taeel g0 TRATHA Herl T fo=ar
Fifem fog FifAT % £ g 3R gof FwavA €1 £, g T (gop)! T HITAW qen
THIToTd =hifsa T (gof) ! =f*10g*‘%I

e wifsu f& oty g £ @it g Thel SsEl B €1 AF dlifan fw
f{a,b,c) —(1,2,3) @ gt (U4, T, faeell) — {a, b, ¢} 79 TR dfiafim € fon
fHay=1f"by =2, fc}) =3, g (W) =a, g (TR} =b o g {faeell) = c.
e Hd FA WA € & flof =1, . fof =1, .glog=1, N
gog' =1, @ D = (¥4 5 faeel} o®, gof: {1, 2, 3) — {¥W, 7, faced)
gof(1) =8, gof(2) = 71, gof(3) = faeell FU W& @1

e (gof)! : {WH, TS, faeell} — {1,2,3} F (gon ! (¥ = 1,(gof) ! () =2
T (o) (Tt = 3 g1 ftwnferd =t whd 81 78 WA 9@ wHIfor fehan < wehan
€ & (gof)! o(gof) =1, ,,a=d (gofho(gofH' =1, Bl
wwwﬁmm%ﬁfgamgofwﬂﬂa%
W flog! (W) = f (g'(®) =f (@) = 1 = (gof) (§)
flog ! (%) = f (g (@) =f£'(b) = 2 = (gof)! (FI%) M
[og™t (freedl) = f (g (Feel) = f-!(c) = 3 = (gof) (el

ofd: (goN™ =f "og™!
Suda fiom = feafs o off 9o 2 €

A ST fF f: X 5> YN g: Y » Z 3 Fhuvi™ Hed €, a gof o
FHHUTE B 0 (gof) ' = f-log™!

gof 1 SESHITIA T (gof) " = fog™, I Tig HT % fou =g vmifird Hew
RS % o (flogo(gof) = IX Al (gof)o(f'og™) = Iz %I
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EIC| (f'og™)o(gof) = ((f 'og™) og) of, THI 1 G
= (f'o(g'0g)) of, ¥4I 1 g
= (f"'oly) of, g I TRUT W
= IX

¥ yER, 9 FEi A S wEwA R, (gof ) Fog D=1,

e wifee R S = {1, 2, 3181 Trifia wifse o o = 9fiafa wem
f:S — S Hfaed™ Her €1 £, 9 Fifn g g e @)
(@) f={1,1),(2,2),(3,3)}
b)) f={1,2),2, 1,3, D}

() f=1{(1,3).3,2),2, 1}

(a) € Tl § W o Whdl € fF £ Toheh! 06! €, SHIT £ F[chH0IE € ae
£ ® EEE £ = (1, 1), (2,2), (3,3)) =f g0 W B el
(b) HfF f(2)=f(3) =1, AU f Tehah! T &, &Td: f FHAVE &I 2l

(c) ¥E TeTdl Yois <@ S Hehdl € T £ Teheh! a1 ATo0eek &, TAUd £ SIhav
A £ = {3, 1), (2,3),(1,2))%

HH AT 6 £ {1,3,4) = {1,2,5) 90 g: {1,2,5} —= {1, 3},

f=1{1,2),3,5, @& H}daam g={,3),(2,3),(5, 1)} s T&d %I gof o
Hifd|

A TS % £, gden h, RY R A% €0 %or €1 fog wifsw &
(f + g)oh = foh + goh
(f . @)oh = (foh) . (goh)
gof AH fog A whifely, IS
() fG)=]x[TA gx)=]|5x-2]

1
(i) f(x) =8¢ T g(x) = x*
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e ¥ i B W e e o) =
f 1 W™ e w82
FHU Hied daensy 6 o Fefatod serl & ufaed €:
() f:1{1,2,3,4} = {10} W&l
£ =1{(1,10), (2, 10), (3, 10), (4, 10)}
(i) g:{5,6,7,8} — {1,2,3,4} &l
g=1{(5,4),(6,3),(7,4),(3,2)}
Gii) :{2,3,4,5) = {7,9,11, 13} =&l
h={2,7),3,9), 4 11), (5, 13)}

RIEWIEY)

fog s f& f:[-1,1] >R, f(x):ﬁ,m y&d Held Teheh! €1 el

fi[-1, 1] = (f &1 9RER) , 1 Ffaa™ hed A it

(W ye TR £, & form, [_1,1]aawxamﬁay:f<x>:?x2,am
_ %

=y’

f(x)=4x+3 TU UE9 HeM f: R - R T fa=r =ifau) fig *ifa fo
SFHATE &1 f H dAH He A h i)

f()=x"+4 FU TH HeM f: R, — [4, ) T fa=m Fifomw| fog wifaw & £
F[hATIE B Qo f H AW £, () = Jy—4, 50 W< g 2, 7 R,
oft v arEfas TEns w1 Y= T

f(x)=9x"+6x— 58U F&d el f: R — [ 5, o) T TomR i) figg hiferg

fe f oehaoiE § a9 f1(y) = (@J 3

T ofifaT 7 £ X - Y T ehaoi™ wer €1 fag #ifew 5 f %1 dfaeim
He Sfgd™ (unique) §1 (Fehd: Fead ®INT 6 £ & 2 gfaei™ wed g,
T g, 1 99 |t y e Y I fog (v) = 1,(y) =fog,(y) B1 31 f & Thaht 0
aﬂutﬁﬂﬁﬁq)
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£:11,2,3 = {a, b, e}, f(1)=a, f(2) = b AN £(3) = c. T T4 He f T fa=m
FIfTU £ 9@ wifew AR fag e B ()= R

oA T 76 £ X — Y U Hehaoia wer € fag sty R £ = gfiem
£ @ () =f R

1
AE R SR, f(0) = B=x°)3, 50 WA &, @ fof (x) TR 2

(A) (B) x* ©) x D) G-x)

3
mﬁ}ﬁqﬁf(x):%gmqﬁﬂﬁﬁ@wqfx—{—g} SREIf #
X

i, S TR (Map) ¢ - TR f> R {-g}ﬁmmf@a -

B WIS BRI
__ 3y __ 4y
(A) g(y)—3_4y B) &) 13y
4y _ 3y
(©) g(y)—3_4y (D) (= =22

YA Tehel oF Todl § €1 29 =X gl Siehanatl, THd: =0, S, 07 991 AN H ifEd
e Ik 21w w ge favivar W € % 9 4 W wenss qqn b, W e

. a . .
& a+bA a—bA ab ™ g,biOqﬁ H9g (Associate) T <d &1 48 9 AIE

FIfAT %, Tk THA |, Fad 3 Fead € S A qen &S gl #1549 g |
et & WS H TEavahd el €, 91 89 Uecl 5 Hene &l sied € &N wra
ARThel 1 iR A9l e § S <d §1 31 A, Tom, ofar qen 9 fgemerd wiee
% IS T, HIF TG’ @ ot § ' emem Arell| Az 36w e afiar
ed €, foom 77 = wiwand ot on S ¥, @ 56 Hemetl & U= o WH W TH
s T=I X o =fel 3R 99 v w9 U fgenard Wi, 9 o e aifug,
X & T Gl o A b X o € TRl s1aHa W Hag 1 ) 36 Frefated s
TR U et 8
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et wgeem A ° U fRenuR) Wi =, UH HeH A AxA > AT TH
% (a, b) F a = b3 FiEf w4 )

frg FI 5 R =, S S TN gt e ¥ fig o RE
fgemem dfepan &1 21 o € fag Fifaw fF 9r1 o aafas gemet & gg=a
R o fgeneard " 2

+:RxR =R, (a b) = a+bgW diaiyg &
_:RxR =R, (qb) = a—bgW diiG &

x:RxR =R, (a, b) — ab g0 THsfya €
FifE 4, = R x’ oM €, @d: A RE fgenard wfwand €
RIGH +:R><R%R,(a,b)%%,@wqﬁ%,ﬂﬁb=0€ﬁﬁfﬂl%
Yftafia & €
aqfy + :R xR >R, (a,b)—>% g1 UfHId U Her @ SR gHian

T2 R, H T% fgemard wfgan 2
fiag ifsiu T o7t (SHasherd) 921 90 N § T giean =181 2
—:NxN =N, (a,b) = a—b, T0 9d T Tgenad wfea 7= &, =6ifw —

& sild (3, 5) B WHERT 3-5=—-2¢ N. S@IW,+NXN%N,(a,b)+%

mm@ﬁmmqﬁ%,aﬁﬁ‘#ﬁaaﬁa(3,5)a¢rsr1%|ﬁa3+5:%e N.
g +if9u &+ : Rx R = R, (a, b) = a + 4b* 510 Usd Uah fgengrl
s 21
<Ifeh = Y T (a, b) B R & Th G Fad ¢ + 4p* T o &Il &, 37
+ R T Tgemerdt d@fwan 21
M oife 5 P, fht wem U= X o 995U G #1, 9=
fag =ifsmw % U:PxP 5P (A, B) >AUBEU ¥sd @1 n:PxP P,
(A, B) = A n B g1 fisifid wer, P fgemar gfward €)
i e Hi#A (Union Operation) ‘U, P x Ph U&i® JH (A, B) &l Ph
T Algd aFd A UB % o W €, 3T U, U= P U U fgena i



24 TIfTg

€1 3 TR WS (Intersection) WA ~, P x Peh ¥ 9 (A, B) &l P& THh
Afgd™ e A B d%F o W4l 8, oAU A, = PH T% e wiw 2

g =ifeY T (q, b) — AfTHAH {a, b} &0 TREET v : RxR — RAA
(a, b) — T {a, b) 510 9fiwfi@ A : R x R — R Temumd wfead €

FifFE v, RxR & T&& U (q, b) Hl TH= R T Afgdd Fa94, AHa:
a @M b W firhad, T o W@ €, oud v U fgenudl wiwa € 55 9w % 9
S € HEl o Whal & T A off s fgemaid d@iean 2

VA, =T, V@ -T) =4 A4, T) =479 A(4,-T)=—T7T
o fRd ggema AW eIl 1 GEr 9 edt §, 9 89 9H=Ed AW TS
fgemurdl dfpan + =1 T WO g e T Whd ®, g wiean + w1 giwen g
Fed 21 sy A={1,2,3) W o= wifsu a9 seetor 33 § ufiwfia A S Hieen
v Frefafea 9ol (Frofl 1.1) g0 =4ad %1 S Ehdt 81 T8l i 1ol | v,
3)=3, v (2,3)=3, v (1,2)=2.
wrot 1.1

\V; 2
1 2
2 2

W || =
W W W | W

3 3
Tl wiepan Tl § 3 ufeal qon 3 w9 €, fagd (G, ) et =g A
& e o ereEdl § 9 erfudhad giar €1 SUeRT AT e fRdl ot g gima
*rAX A%AémmwmélﬁA:{al,az,...,an}%?ﬁmwﬂﬁﬁ
n dfEl e n W B aen (i, jyell wfefie a, + o B fereitea: p dfamal aon n w@el
T F5a fREl wiwan o, e vow ofafe A={a,a, ... q ), 1 TH FIEE T,
o foau gq wF fgemard GiF = A x A o A TR T TFd €, 30 TR TR
a,* a, = Wi WON 1 o o deon o T k1 glafe €
Wﬁﬁ%ﬁﬁSﬁﬂT4ﬁW’ﬁW(order)ﬁGﬁg,W(EﬁTI'Ch_('I)WFI
Tl €, 99U 3+4=4+3, 7T 3 9 4 %I WA A fafam wm fafv= ofom <@ €
AU 3—-4#4 3. 3H TN 3 997 4 TN HH § HH Tecoayol &l €, Wy 3 941 4
o 9 9 fafe=1 %m fafa= aftorg 34 €)1 @1/a: 3 90 4 %1 A qen o sefg € g
30 4 1 ST a9 S ) S qen 9 & forw B foew A € fw 3 A
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T4 TR M4 T3 TR A9 ‘3 B 4T IR FHITG9 A 4 R 3 H GE Hitad )
oy Trefafiad it a2

= X ¥ s fgaardl wfwan + wafat e (Commutative) heelrd %
A YF a,be X F T a+b=b = a7

fag #f F +: Rx R > R x: R x R —» R ®AAqTa fgamam
et €, g —: Rx R - R T +: R, x R, — R, ®afafma 7= 2
o a+b=b+aTqM axb=bxa, ya, be R, 3AUA ‘+ T ‘x’ FAAAHI
feamar wipard &1 qufy — wafatmg 98 &, FifE 34243,
T TEN 3+ 474+ 3, TEE o= g € T o swAfatma = 2

fag =T % a % b =a+ 2650 IR # : R x R > R ®wAfEHqHA

T 2
Fifh 3+4=3+8=113M 4+3=4+6= 10, 37: GFHA + HaAFF Tl 2
2 &0 TH=" X & dF oeFEl & X ¥ gRerfya fee fgenad wfeen < g
H9g ®E 9@"d © df Uk EEias 99l 33d ¢l SASE a + b # ¢ w1 AY
(a*b)*c &I a* (b+c)e Hhdl € 3 T <] =Hoish, Aav=F &1 €, T wam
Bil SeEoned (8 — 5)— 2 £ 8 — (5 2). 3HfAIW, &9 HeaeT §, 5 37t 3 = fgenad wfwan
‘SR’ % g Hay HEH € 99 q% F Fiw® (Bracket) w1 WM T R S
T AN HT WA T, §+ 5+ 2 F T THMA B €, T TH T (8 +5) + 2 Sl
8+ (5+2) W ¥ TaE| 3m@: 99 o o4 § eifus Fewew &1 am &1 9k g
e, fa st o I fu ot srefgol @) sow frefatea oftam o 26 2

ek Teemurl S + 0 A x A — A WEEE ( Associative) heEdld €, AS
(a*b)y*c=a*(b*c), va, b, c, € A.

fog wifFu faF R =01 den Ton wre=r fgamard wiwmand €1 wg =awed
doT 9P R H He=d T2 2

<A qT O WewHE €, FER (a+b)+c=a+(b+c) A (axb) x c=ax (bxc),
v a, b, c € RE| 9 S7qu e 9 "e=d & 8, Fih (8—5)—3#8—(5-3)deM
B8+5+3#8+(5=+3).
fog ST % g+ b —a+2bhE0 U539 *: R x R — R ¥E=d & 2
(8%5)*3=(8+10)*3=(8+ 10) + 6 = 24,
EEIET 8#(5%3)=8*(5+6)=8%*11 =8+ 22=230.
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e fgemurdt wiwan =1 wre=d o 30 21l o eteid Hewyl € fF e =i
a, #a % .. +a fomg 9d 8, FF 39 o F FR0 98 Hioy 17w 9 81w
¥ U & H9E Y, FE a, * a,* ... # a HH (Ambiguous) Ed ¢, 9« 9% 6
FIIEH H FAN A TR S0 TR0 iU o gefad] wemetl §, S S ofat A1 91
ieraTd Agel Uk U 2fier HHAd o &l T o, 99 HIShl 1 W fRe TR @
R fgemem wfwan ‘+' @ Hefia W&l 3 (zero) &1 Tk U=k fagioar o2 €
a+0=a=0+a, ¥ ac R, 30, fvdl o ¥ § ¥ &1 e W a8 HeA AuRafad
wdl €1 Tg Ton &7 feorfa § w® gfae (Role) W& 1 g TS 1 9T €, Fih
axl=a=1xa,VaeR%ISE’@ﬁ';lﬁflf@ﬂqﬁWW€:ﬁﬁ%I
ot 7R fgemam R + : Ax A > A, & TaT, T 309 e e A, AR
ELSED) W%ﬁw (Identity) WHT%?JI% a¥e=a=e#*aq, v ae AN

fag Hifem f6 RE I (0) 3 %1 95| ® € 991 1 T I 98 ¢ g
G - RxR > RN +: R xR — R % fou & qaodqmh 3ema &l 2l

a+0=0+a=a3T axl=a=1xa, yaec R%1 acqd & T 0 dom 1 o
A X, qHTER TEaud B WY € RH UH B Haud e € fF a—e=
e—a, yaec REI 5 79T 84 R A i 0 Fa79d o & fd e & f5
a+e=e+a, yae R BN & = A9 ‘+ % qHHE A9 &l e 2

RT YA (0) F HWika &1 a9+ €, g 98 NH o1 Hiwan &1 acums e

g, i 0g Nakdd § N¥ o Giepa =1 %58 dcaqs &l 8l 2|
0 O Ed € fF 97 HWiEAM 4+ RxR > R& foau, 6 7s9ae R
Hafud Rﬁ'_azmeaﬁac—olww%ﬁa+(—a)—0(‘+’ao—ra-{qmﬁ)—(—a)+a

sﬁrWRﬁwﬂmaﬁﬁm WWaERa#O@WﬂH%ﬂRﬁ Ls

suuaﬁr{%ﬁméﬁax——l(x Eh‘f?l_{imiﬁ)——xa?fl w@ﬁmﬁf@ﬁqﬁﬂm
W el 2

AY THHE TG ¢ A Tk Gad fganadl |ia +: Ax A - A fau
ol 3R a € A 1 UiEA = o Had § HpAvE Fed €, AR A H TF T aud
b #fdd & fhasb=e=b+a® q b o Ydad™ (Inverse) Fed &, 59
T o g0 FEfa w5 €
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fag wifw f6 RY »F Wi <+ o faw — o &1 ufaelid o2 SRR |

TN G ‘X’ o T g 0 1 Hfaem % 2
M a+(~a)=a-a=0T0 (-a)+a=0,3HAC - q ¥ WA &% AU g

aﬂuﬁﬁﬁﬂ%s@w,aio,émax%ﬂ:%xa,ﬁwamﬁag%ﬁ%
o HiRA & A o w1 dfaey 2
fag wifSU o Nd o9 ¥fn '+ & 0 g e N %1 ofgei® —q =1 @

ﬁINﬁwuﬁm‘x’émaeN,ailmuﬁaﬁ%ﬁél

FfF —a e N, 3HET N o €T & U o & 9fqelid — ¢ 781 8 whar @
TG —q TS a+ (—a)=0=(—a)+aH TIE HW & TH T, NH a# 1%

méEN,WBﬁW%ﬁléﬁaﬁﬁaﬂNéﬁwﬂﬁmqﬂmﬂN
H o Gk & fau T g 2
IR 34, 36, 38 U1 39 W IR B0 § ToF RY o Wikan smefarma qe el

gl wfean €, TS 0 oo 37999 99 a € R, v a &1 Uel™ 3699 — g ol
2l

fuiffim =ifae f& a7 f=afafes 9or 9 ofivfe o 9o =9 =
fgamurdt wfsan wr Bt & o Y1 6 <9 H 99 = U fgenul whea w2,
Fifaer o Fqamsu

(i) Z* H, a#b=a-bgW IR FHEAT =

(i) Z*H, a* b= ab TN GRATYA |k =

(i) RH, 9fhdl *, a* b=qab® §U IR

(iv) Z*H, "|®A =, a* b =|a—b| g AN

(v) Z* 9 9fa *, g = b = a G ARG
frfafea dfafia v femad ofen = & fau fuifa w9 f& Fn =
fgemard wofafma € den @ « "= 2
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g

() Z ¥, a*b=a—bgW UMY
(i) Q H a*b=ab+1gu

(i) Q T, a*b:a—;mqﬁﬂﬁﬁ

(v) Z+H, a+* b =2 g i@
(v) Z* H, a#b=g" g R

(vi) R—{—l}ﬁ,a*b=ﬁ PRI

= {1,2,3,4,5) 9 a A b=T1a9 {q, b} 50 IRwfE fgemard wiwa @™
faam sifem gfsar A e fau gfwan groft fafam)
= {1, 2,3, 4,5} H, FAfafaa | ool (Freh 1.2) g 9l
Tgamardt "fear = W fa=m sifSw qen

(1) (2#3)*44dA 2 = (3 * 4) F T HIST

(i) @ * HAfafHET €7

(iii) (2 * 3) * (4 * 5) %1 Ulhe™ =Hifey)
(Gehd: =1 Trol 1 7Em wifem)

| 1.2
* 1 21 3| 4 5
1 1 1 1 1 1
2 1 2] 1 2 1
3 1 1| 3 1 1
4 1 21 1| 4 1
5 1 1 1 1 5

M ety 6 "g==d {1,2,3,4,5) H TF Gl 9+, a+ b=a WM b
%1 HCF g1 uftsnfod 21 @0 Wi « Sia o9 4 § uftyfoq wiewn «
A 87 o 39 1 A off saesy)
OH iifee fof NH U fgememd 9iehan #, a + b=qaq9 b1 LCM 0 9RHfE
%|ﬁmﬁf|f@aamaﬁﬁqz

() 57, 20+ 16 (i) N Giepa + wAMEAET T 2
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(iii) M = =l 87 (iv) N ¥ # &1 qcqHe a9 71d Hirag
(v) N ®H ¥ ofoFd = Wi & fau sqepavia €7
F A=A {1,2,3,4,5)H a#b=aq b & LCM FU IR * Tk
fgemumr |iwar 87 oA S 1 Sifae o saers
HH AT E N g # b=qd b HCF gR URwfad T fgemmamd wiean
&1 0+ HHfamE 87 9+ Wewd 87 0 NH 70 fgenyadt wfea & acms
F1 Al €7
M @ifan fo afem genst & ag==g Q § ffafagd yr ¥ 9Rvfia « wh
fgemardt wfan 2

G a*b=a->b @) a = b =a*+ b?

(i) a*b=a+ab (iv) a # b = (a — b)*
o

(V)a*b=7 vi) a * b = ab?

A6 ST fF 39 9 %A o g wafafa € e s g #
e 9 § &) ¢ dieaet § e %1 doues §, 98 Fqansu)

AH e fFA=NxN& 991 A ¥ (a, b) * (¢, d) = (a + ¢, b + d) N AT
wr Teema Wi 21 fag wifST %« wafalma qon ge=d 81 AF + =
IHHF aTd, Al B €, df A wIe

TAR T = Frefafed we ¥ € o &/6d 21 sifaa o adergu)
() == N ¥ forell ol wa=s fgemud wfskn + & Tl a *a=a, vae N
(i) afE NH + wh wHafatmg fgeanad 6 € @ a* b+e)=(*b) *a

a*b=a>+b® TR ¥ 9Rfog N oF fgemardl O = | faar wifem o=
fefafes § 9 981 S %1 =9 sifau

(A) * HE=d qen HAEEET <A
(B) * wufafma g o= =T
(C) * Ue=d & fog wafatm= =1 €
(D) * ¥ qf wAEMAHE & R 7 e @
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AR AR, F=A AH gl Hay €, @ fag FI9 fF R, AR, ot 1%
ool T 2|

iR R T R, ol ¥ § THT (0,0) € R, 91 (a,0) € R, yae A THH
T § % (@,0)e R NR,va 00 fag 2@ 2 & R, AR, &I 21 T
(a,b) e R MR, = (a,b) e R, A (a,b) € R, = (b,a) € R, M (b,a) e R, =
(b,a) € R, "R, ¥: R, "R, ¥AfHd 81 36 T&R (a,h) € R, "R, ¥ (h,c)e R, "R,
=(a,¢) € R @ (4,0)€ R, = (4,0) € R, "R, T4 45 &a & f& R "R HFmaF
1 #1: R, "R, T oad §9¢ 2

ﬂﬂ?ﬁmﬁﬂaﬁﬁl AH ﬂqwa‘?%‘ﬁqﬁw (ordered pairs )2kl
Teh Hay R, (x, y) R (u, v), g ﬁ?ﬁﬂ?’lzﬁ‘{, XV =yu FRUR SR %I fag +ifee
fF R T oo Ha g

T (x, y) R (x, y), ¥ (x, y) € A, HiH xy=yx &l 399 T a1 € % R
W@W%I T: (x, y) R(u,v) =xv=yu=uy=wvx ﬁTEWE(u,v)R(x,y)%I T
e Bl © T R TG 21 36 TR (x, Y R (u, v) T (u,v) R (a, b) = xv = yu

b a
q4ql ub =va = xvﬁ=yuﬁ=> XV —=Yyu— = xb =ya & zHfem (x,y) R (a, b)%l
u u v u

Jqud R HehMF €| 2 R T qodal e 2|

oq et fF X = {1,2,3,4,5,6,7,8, 98154 wifau f& X d
R, ={(x,y):x—y®& 3 § 94 §) g7 ¥ad TF WI9 R T 99 R, = {(x, ): {x, )
C{1,4,7} 3 {x,y} € {2,5,8} A{(x,y} C {3,6,9) B U&H X § Tk 374 Hag R,
21 fag Fifeu f& R =R 2

e ifau % {1, 4,7}, {2, 5,8} TN {3, 6,9} == H ¥ TF a1 ATqAT
(characterstic) € € T &7ep fonell ot <1 s7emal &7 3@ 3 &1 T O 1 Wi
(x,y) € Rl:x—yﬂ@T 3 Rl TUTS g = {x,y} c{1,4,7} 3 {x,y} < {2,5, 8}
A {x,y} ={3,6,9} = (x,y) € R, &: R, cR,. 3 TR {x,y} e R, = {x,y}
(L4, 71 {x,y} = {2,5,8} A {x,y} ©{3,6,9} = x—yH&A 3 ¥ 99 & = {x,y}
€ R. 399 ¥1< 3@ & F R, cR,. 3¥: R =R I

oH ofifse % £: X - Y T Sed €1 X3 R = {(a, b): f(a) =f(b)} T
TEH UF e R IRAfia wifee) Sifaw 9 R T godd Fad 2
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T ae X T (a,0) € R, FF f(a) =f(a), FF60 7= g & 7 R @qA
g1 3 W, (a, b) € R = f(a) = f(b) = f(b) =f(a) = (b, a) € R. gHW R THiEE
81 T (@, b) € RAA (b, ¢) € R = f(a) = f(b) T £(b) = f(c) = f(a) = f(c) =
(a, ¢) € R, T aed & fF R G+ 81 3@: R T goadl Ga¢ 2

frffia +1feT 7% Tg==a RE v Fr=fafaa femad dfwaet o 9 w6
Ot Tre=d ¥ SR ®H H wAfatm #)

(a+b)
2

(@ a*b=1, ¥V a, be R (b) a*b= Y a,be R

(a) U GRHEW S a#*b=b+*a=1, va,be R. WY B (a*b) #* ¢ =
(Q#=c)y=17aM a=(b=*c)=a+*(1)=1, ¥ a, b, c € R3A: R T&=A qel
FHafatEE <4 8

a+b b+a
(b) a*b=—==— =b#*a, Va, be R, 580 w= g ¢ & + wafatw=
%I‘jﬁ:
a+b
(a*b)*c=[ J*c.
2
a+b 4
B 2 C_a+b+20
2 4 ’
. b+c
1%]—@ a*(b*c):a*(zj
b+c
_ 2 =2a+b+c¢a+b+2c (T
2 4 4
& + TE=d et 2l

T=a A ={1,2,3) 9 @E q% G Theh! Hod & e A6 Hife)
{1,2,3) ¥ T % Teheh! $old had oF Wil 1,2, 3 1 HE=d 81 37:

(1,2,3) ¥ T4 % o Uhara=l (Maps) 1 el H@&A1 99 Wkl 1,2 , 3 o sha=dl
F1 Pl T & IO e, W F 31 =67
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o ofifew for A= {1,2,3) 21 o9 fag *ifay for 18 doei ) g =1
g, T (1, 2) 9o (2, 3) € ¥R S wged 9o HWahEE qf € g gt el #

{(1,1),(2,2),(3,3),(1,2),(2,3), (1,3)},(1,2) =M (2, 3) &= arel 98 Fad B2
oy R B, S Tqed 9o Wk § fhq wAiha & 81w Ak R, W g (2, 1) T9@
%, @ W He R, 3 ot Tged a1 TEmE ¢ WY THEG T T T 9ER FE R,
H (3,2) @ F R, W FL TH €, Fad svftee ored &) qenfu g9 R, H 6l 21 gl
(2,1),(3,2) M TH JH (3, 1) F &I 921 Thd €, 6 TH FH T FH, HhmHhdl
A TEH o fau, 39 g F wF o fan o g i iR 39wl g ww gay
TafEa st e S, = el 9?1 o e el 1 o wen 9 2

fog e f& wqg=aa {1,2,3) 9 (1,2) q00 (2, 1) &1 Tafdse ®H 9wl
Joal Hael 1 GeA 2§

(1,2) 9 (2, 1) ! Hafdee & aren F=8 sid gedd 969 R, {(1, 1), (2, 2),
(3,3),(1,2), (2, 1)} &1 3T& hael 4 JH, THd: (2,3), (3,2), (1,3) (3, 1) I T=d €1
Az g9 3 ¥ TR uF &, W (2, 3) F R H fafdw ww@ €, @ i & fa
B4 (3, 2) I Al O T, WY E HehHkAl €9 H (1, 3) 991 (3, 1) FHl ©H h
ferw amem 2 o7a: R, § W Qo Hed Shae e Had 81 T T g § TR
(1,2) I (2, 1) =l 3fafd= S 9t goadl Gsdl 51 o & I &

g =wifen o {1, 2) o U fgenurd wiwe &1 gen aa w2, fowes
ToEHH | © 9o Toeer ofavid 2 %1 Ulaam 2 2

(1,2} " =+ fgemard @fdam =, {1,2) x {1,2} ¥ {1,2)} & T% Hed 2, @19iq
((1,1),(1,2), (2, 1),(2,2)} G {1,2) T T Herl FifE Jdme fgenamd wfewa « o
o qomHs eEEd 1 8, WA = (1, 1) =1, (1,2) =2, % (2, 1) =2 3R T (2,2)
o ToTu 21 sherel faehey 919 @ 1 €1 TR 2 1 dfaei® 2 €, 3HfAT = (2, 2) SEvdH
w9 Y | o 90 2 37 s fgenur) wimmet &1 g had U e

qdHHE Wheld IN:N%NWWW,@ I ) =x, yxe NG
it 1 fag Fifae 6, 7wfy 1 emeees € 6y Fefafad yer 9 sfonfia wem
I, + 1, : N — N sT=or® &l 8
G+ ) =1 (0) + I () =x+x=2x

TrEqd [ 3Teeesh § fhq L+ I, STEeRE TR 81 FfE 89 wewd N A
Uk e 3 o Uhd § fomes fou wa N fedl 19 x 1 eifiae 9 € f@
(I + 1) (x) =2x =3 &I
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f(x) = sin x U ¥=F e f: [o,g]—m qql g(x) = cos x U TS Held

g:[o,g]_)kmﬁ%rr{ﬁﬁmfﬂ@aﬁﬁqﬁf AT g Wheh! €, T f+ g Teheh! A&
2l

i [o,g],éﬁ % f-fa s/El x, @ x, % A sin x, # sin x, 0
cos x, # cos x, AT f TN g & &1 MaeId &9 ¥ Tehah! 8l WY (f+ ) (0) =

. T T .
sin 0 + cos 0 =14 Qf+g)[§) = sm§+cosE=1 2 34?[:f+g@h_c=lﬁ SRR

o\ i T fF £ R — R, f(x) = 10x + 7 g0 9 Hem 81 T% TH Her
g:ReRWWﬁlﬂgﬁfﬂEgofzfogle@fl

A AT 6 £ W oW, f()=n—1,3% n a8 2 920 f)=n+ 1,9 n
um 2, g uftfia 21 fag Fifm fF ¢ Sgepmoia 21 f %1 gfaam 9@ i)
Tl W U g 1 Tq= 2

qfE £: R — RSEN fix) = x> - 3x + 2 g0 99| & d £ (F(x)) 9@ Hifeg

fig FIRU fF £ R = (xe R:—1<x<1}3|ﬁf(x)=l+)|cx|
Refid Fe Teheht adl =SR2

fag T I f(x) = g0 ¥&9 B f: R — RTHh% (Injective) €l

A HeH [N Z Tl g: Z — 7 3= A0 & 36 FFR 8 fF, gof
Teheh € T g Teheh &l T

(Fehe: f(x) = x T g (x) = |x| R femm =ifam))

3 Hmerl N> N g:N o NH g Ifau, 5t 39 7R & F,
g of e € fhd £ =sied &l 21

,x e R8I

(Tehd: f(x)=x+ 1 AT g(x) T fa=ER Hifam)
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g

T It T X gen €1 P(X) W T X % T STHEsEl %1 T
g, W Fomm i) fefafteg @@ ¥ PX) H W% H9y R Uit it
P(X) ™ SYIH= A, B % fau, ARB, 3% &R shaa af§ A< B 1 F1 R, P(X)
T TF g HaY 7 57 I 1 ifae off fafem

TRl e atfie = X & fau weh fgenard wfean + : P(X) x P(X) — P(X)
W =R HINL, S A+*B=ANB, vA, B e P(X)gW uiHfia 2, 5i8f P(X)
Y==d X 1 W4 =54 (Power set) €1 Tag Fifsw f 30 @fear &1 aom
Hqaga X € qen Wi = & fau PX) ® et X SFepAviE e €l

=4 {1,2,3,...,n} ¥ @4 T% o THE Ao05EH Bl &1 G&A A hitadl
OF ST 6 S={a, b,c) @M T={1,2,3} ISUT d% & F=fafga werl
F& fau F' 3@ sifeu, afg 3o sifad €
(i) F={(a3),(b,2),(c, 1)} (i) F={(a 2), (b, 1), (1)}

a*b=la—-b|dM aob=a, Ya, b R g RHATa fgamurd dfwamst
#:RxR— Rdo0:R xR — RT =R &ifSu) g F190 fo + wafatwa
g W wewd T #, o "ewd ¥ Wy wufatmE 16 8 [ : fug wifa fr g
a,b,ce Raﬁﬁfﬂla*(boc)z(a*b)o(a*c)%l[zlﬁﬂ'wﬁ"]?ﬂ%,?ﬁ%ﬂ%ﬁ
2 T dferan + " o W faafiE (Distributes) Eﬁ?ﬁ%l]ﬂoﬂﬁﬂT + 7 Taafid
Tl €2 ST I 1 St o S

g em etfie T X & faw 3m <fifsg %+ P(X) x P(X) — P(X), &l
A*B=(A-B)uUB-A), vA,Be P(X) g0 ufinfa 21 fag wifsu fe fiaa
TH=I ¢, TiHA = 1 qHEF & 94 P(X) & UHE Fod A FhUUE €, 39
TER fF A=A (TFhd :(A-PU@-A)=A.TT (A-A)U(A-A)=
A*A=9).

Trefriead TR ® Tq= {0, 1,2, 3,4, 5} H U fgail wishan = giwita shifaw

a b, I%a b 6

a
a b 6 A€a b 6

fag FIfu % I (0) 70 Wik & qTF T a0 U= 1 Tk ST
a0 RO &, T8 YHR R 6 - a, @ 1 Ao €
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om ofifeT fF A={-1,0,1,2},B={-4,-2,0,2} 8 £, g: A — B, HH:

1 i
f)=x*—x,xe AT g(x)=2 X_E‘_l’ x € AEN itefd S €1 @

f T ¢ WA B I IR F1 A ot Saemsn) (Wehd : Al Fifaw fF S
TeH f:A— B g: A — B HHH ®edd € AE £ (a) = g(a) Yae AT
Al A={1,2,3} 8 o T8 Fae fod e1e@a (1, 2) @ (1, 3) & AR A Wged
a1 Huihd € Tohg W el ®, W Hew @

A) 1 (B) 2 ©) 3 (D) 4
afg A={1,2,3} & df EFa (1, 2) I qoadl HaEl T @ 2
(A) 1 (B) 2 © 3 (D) 4

M i £ R - R a9 Ffafed ver o gfiqfoa foga Be (Signum
Function) 2

1, x>0
f(x)=40, x=0
-1, x<0

A g:R >R, g(x) = [x], 5 T<d HewH Ol B €, 5&f [x], x T FH 4@
x°h IR QU €, o F fog TN gof , Fawel [0, 1]H FIET (coincide) &2
Y= {a, b} ¥ Tgemertt wiwnet +1 wen @

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

3 e ¥, e fafay wer & Haul, %ol aeon Tgenard winanetl &1 st fhan
g1 3H A F1 geA fawa-awg Frefataa €
X %, R=¢cXxX sW ¥ "y R, i waeg e 2
X H,R=XxX 30 ¥&d Hedl R, Wralfaeh way 2|
X H, T W99 fF vae X, (¢, a) € R, EdeT W 2
X H, 39 W 1 H99 R, Sl Gf€e (¢, b) € R 1 a9l € 76 (b,a) e R
FI HI< H & WAHT FaE 2|
X H, ufd&¥ R, (a,b)e R (b,c)e R=(a,c)eR va, b, c € X Pl HI=
FHT 9 H9e R HehTHen Hal €
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g

X ¥, W59 R, W Tqed, TAHA 9 hHh §, doddl Ha 2

X ¥, frdl qo9d §99 R & AU a e X o WTd qeadl & [a], X 1 98
STEed & fowes uvft sfema o 9 waEfaa €

T BeH f: X — Y Theh! (19 Toheh) HoH €, a7
fx)=fx)=x=x, v x,x, € X

Th BoH f: X — Y ATSEw (A¥eT ATDET ) Her ¢, qfs Thdl 38w
yeY,Ixe X, 38 TR & f(x)=y

Teh B f: X — Y Tehaht AT TeaEeh ( TFaT Uehdhl TBTET ) Her
8, af% £ Teheh! q ST=mIeh M €
Wf:A%BHﬂTg:B—)CWH@E‘T,Wgof:A—)C%,Trﬁ gof (x)
= ¢(f(x)), yx € AT W= €l

TF B f: X — Y FERAUE 8, A Jg: Y - X, 38 ¥R fF gof = 1 a0
fog =1,.

T e f: X — Y SehAuiY , A% 3R hae A% £ Tohah! 9o =0 ¢l
el wea ufifed wgeEa X & f0 B f: X — X Tl (AEER
eseh) el @, A% Sl et AE £ S=wEs (RPN Thehl) €1 98
forel uftfaa wg=== 1 Afenafoeg o ( Characterstic Property) €1 78
ufifad TH== & fau v T& 2

AT Tk feamuamd "R s, Ax A AdE TF Hed ¢ gl

T AT e e X, Tgemar Gima «: X x X — X, &1 969+ 169d §, 4%

a*e=a=e*a, yae X

HIE STRE e e X Tgamurd #ioha + 1 X x X —» X, < fou =gehuoita
@W%Qﬁ@@ be X % ifiaa & T a*b=e=b*ad &
e Tgemuml dfspan = &1 qoomE €1 A9Fd b, o FT WdAH Hedd €, T
o' ¥ el i 2

X %1 Uk Hipdl # HAEENHT € A a*b=b*a, va, be X

XH, Tk GEA ¢« el § AR (@#b)rc=a*(b*o)va b ce X
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% i Haheddl, R. Descartes (8 1596-1650 3.) ¥ WRY & & TH ool
el o faehrfa g2 €1 Descartes 7 & 1637 3. # 70 Wigfai “Geometrie”
T w=g ‘oM’ 1 WEN, SHfEdE a9, Wi ffagae™ (Hyperbola), TiEed
(Parabola) 9 e (Ellipse), 1 S<¥3H shid HHA, Teh ={ U x <h ¥ Uik
o x' o o9 | fRA el James Gregory (¥ 1636-1675 %) 1 2Tl Eff_cl “Vera
Circuliet Hyperbolae Quadratura” (8 1667 5) ™, T I Teh TH TRT 7 1,
S ford e ufn WSS ereEn o wiwanetl F SO WA w1 9 U e
g1 91X § G. W. Leibnitz (1646-1716 %) ¥ 1673 . o fafea s wigfafu
“Methodus tangentium inversa, seu de functionibus” ¥ 3158 ‘e’ &1 fohdl UHi
TfY1 <5 A9 § TN T, St fohEil =ik o weh fog © S8 g o6 36 Wi giEidd
Tl Tedl €, S8 9% W T9g o Fewes, 99 %1 gavd, 9% i TEh aun Afuce
qftafda e €1 qenfa 1o $fa “Historia” (1714 2.) H Leibnitz 7 el i T =T
T ARG TR o ®9 H TAN TR o AreRe xR e WA H A 9l o
TEgeH Afdd 91 John Bernoulli (1667-1748 3.) & TeYe™ 1718 3 H HeheH
(Notation) ¢x ! SIS “x 1 el & Yohe FL b faad fFa om wg Her
& F=fqd & o e EI'Cﬁﬁ, ?I'@f,F, ¢, W ... hl =MUeh TEM Leonhard Euler
(1707-1783 %) B 1734 3. H AT Wgfel “Analysis Infinitorium” <k J&H GU<
o fean @ o1l 9% ° Joeph Louis Lagrange (1736-1813%.) 7 1793 3. H 3101
gAY “Theorie des functions analytiques” JhT¥Td @i, ToeH 3= fawemome®
( Analytic) e o S | IR bl & G HWehdd f(x), F(x), ¢(x) TR T T=M
x % T9=1-T%= ®eri o U fRan @ 92904 Lejeunne Dirichlet (1805-1859 %)
et =1 TSI <1 TSHeR WA 39 WY deh 2dl 181 Sid dh JaHH i § e
F1 U= Hgifask TR &1 G T8l §2W, S Georg Cantor (1845-1918 %)
51 Taehfoa w=aa f9gia o 918 g3fll a1 &l H yafad Herd &1 T =
gifas IR Dirichlet g ¥&d el @1 TRATST 1 A TR0
( Abstraction) ®1




yfaem Ferurfada weq

(Inverse Trigonometric Functions)

™ 1 H, ¥ TE goh € T FEH Hem £ W e |

£ g/ TEfi gfael™ (Inverse) ®eM &1 1 shad
Al & AR £ WhhT e T=wIeE 81| 9gd ¥ BoH UH €
S Wehe!, eSS A1 <A d TE €, s ew S e
A =t 9T TEl Y Tehd €1 Hel XIH, 59 Ug goh @
& THrIviadE wed o Tnfas (FE=) id S
IR o Teheh! qeN 2T=sRs &l e & oY 3ufa 3o

Wi 1 it € B €1 59 e ° ' Bmfida |
el o Tl 9o SRE T oFH 9l 59 Wawel (Restrictions) |

1 Ao w1, T T TRE B e gRREd eve e

Tl © SR aTerEl g UfaaEl %1 ST Hll 3Heh
Afaftea S‘lﬂﬁ?’ﬁﬁf&@ﬂﬁ% I[UT‘%D:f (Properties) ™
o} famm i)

Arya Bhatta
(476-550 A. D.)

Wt o™ e, Ter (Calculus) H TH Heqol gffert fiuw €, #ifw
I HEHdl ¥ & TR (Integrals) TR g €1 faeid Seprofida wert 1
Hehod T =1 TAT faam aen AT (Engineering) & ot g1 21

Fe X1, H, 21 s sor &1 S19PH 9% €, o FEfated wer o ot §

sine e, 33[31.?1\ sin: R—=[-1,1]
cosine e, 3?3'7?[ cos:R—=[-1,1]



yfaey FRmiheE BT 39

T
tangent THe, 3TeI, tan:R—{x:x=(2n+1)5,ne 7} - R
cotangent B¢, ﬂﬂﬁ,cot:R—{x:x:nn,ne 7} - R

secant e, H%sec:R—{x:x=(2n+l)g,neZ}—>R—(—1,1)
cosecant el aﬂﬁ,coseC:R—{x:xznn, nelZ} - R-(-1,1)

T | H U N U g € % Ak £ XYW ¥R ® fF f(o) =y T
Thah! AN ST=OIRE HeM € Al 89 U SAfEdH BoH g YX T8 TRR TRfid w
W%ﬁg(y)zx,ﬁﬁxex a9 y=f(x),y € Y%Iqﬁgﬁgﬁ:fqﬂqﬁ'ﬂ'{
AR g T =f 1 Fidl TeM g F| B £ 1 Hideld ®ed & 3K 39 £ g0
frefa w5 €1 WY € g Ff T a9 T=oH Bl € AR g aam Fer £ e
g o gl=(f)'=f THH WY &

FlofH@=f"1F@)="0)=x
i (Fof™) ) =fF0) =f@x) =y

iR sine T 1 Wid Afa TS % WS ¢ 997 HR! UFEE T a0
[-1, 1] €1 =% 9 39 Wia [;;,g]ﬁ@ﬁa(uﬁafaﬁ)aﬂé,?ﬁa%uﬁm
[ 1, 1] 911, U Ueheh! qe ST=01<Hh Held 8 Sl &1 or&dd H, sine FoH, SHauel
3 - [‘_",E},F,iﬁ} Forfe #, 9 ferelt o <t <ffim B @, wRe -1, 1

2 2 2 2 2 2
AT, Wh Uehah! q1 3{T=SIeH $old 81 Sdl €1 37d: 89 278 U Yo% 3faUdl 4, sine
e % Ufaed™ e HIosin! (arc sine function) g TIEfd # &1 & sin! Th

wor , Torwt wid [ 1, 1] 7, @i foge ofe {__3“__“} {__“,E}m{z,g’—n}
2 2 2 2 22

e § H i A FaUal B Thdl §1 39 YHH °h Yo STaUd o Hd §H e

sin"'s] U 9@l (Branch) W Bl 81 98 v, foreent ufiee {_—;ﬂ ¥, T wITET

(T W FIET) el €, 99 foh IR o ®9 | 311 Sfauali o sin ! &1 fa=-fo=
sy T §1 99 89 %o sin”! @l Sooid Hid €, 99 € 36 Wid [—1, 1] 991 TR

{%nﬂ el el TEEd 81 39 89 sin': [=1, 1] — {%nﬂ e 1
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Y™ e w1 9RE gr, @8 freed e € fF sin (sin! x) = x , AR

—1<x <1 A sin”! (sin x) = x Al —ESXSE 2l {FI:{‘ =&l H, ARy =sin! x B A
siny:x@_cﬂ 2l

() =9 @ 1 W T4 € T, AR y=f(x) Th FHAE T €, @ x=f" (y) T
21 3d: g HeM sin o C@ H x 9907 y e w1 TR fatma ek wed
sin™! 1 TTee T o S Wehel @1 10, A% (a, b), sin FeH & 2™ &1
% T4 €, @ (b, a), sin Fer o Gaeld Hod 1 W 65 e 21 e : Hor

Y
St ki Tl 3
2 i 2 2 :
X'€— ; ; —>
-1 2 T
Y/
y=sinx
STFTT 2,1 (i)
Y Y
N
Sn 1 Si L -
> 2
21
3n 13n +*
2 2 3
T T
. T
B 2
X’(—o—»—ol—>X /e —2T 2 T >X
P f T 70 & L7 an
2 )
- 2
-
3
_2m 2
5m
2 []_Sm
7 J 2
o Y
y=sin x y=sin x 3y =sin" x

STTeRTT 2.1 (i) TSI 2.1 (iii)



yiaey FRiheE wem 41

y = sin™ x T 3G, a7 y=sinx o AeG H x 91 y 37&f & TR ol
FTh T fRa < Tl €1 B y = sin x 991 B y = sin! x &6 Mol
arhfa 2.1 (i), (i), o =000 T {1 BeH y = sin”! x o o™ § MeU fafgq am

= Tl F e i €

(i) & Temerran =1 Ghar & fr ufaedi™ wer &1 e, T y = x % 9 (Along),
W gel B o Al &1 g40 Yidigd  (Mirror Image), #effd e
(Reflection) o &9 H WItd a1 <1 Hehel €1 39 914 1 HedAT, y = sin x q47
y=sin" x o @ Jl (Same axes) W, WA Ter@ H o A ]

(3Rt 2.1 (iii))1

sine e % | cosine BeM 1 T UH $o € & wia ardias gemnst
F7 T € 20 fogs ufiek == [-1, 1121 A% 89 cosine B & Wid =l il
[0, ] § HifHa =T < o =98 9fER [—1, 1] 9l T Uehah! o A= Held 8l Sl
€1 I%q:, cosine TeH, SaUal [, 0], [0,7], [x, 2] SN & § fveht & «ft wifa
T Y, I [1, 1] 97e TF Teheh! &4l (Bijective ) e 2 STl €1 &1d: 8H 34
T 9 U a0 | cosine Held o Uideid sl TR T Fehd 21 EH cosine He

% Hfdel™ e &l cos™! (arc cosine function) 0 F&EE &
€1 3d: cos™ T WeH © Tagah Wid [-1, 11§ &R 9fER -, 0],
[0, 2], [1, 27t] S1TE © © g o 3faUel 8 Tk 81 39 YhN
& Gdeh A b W FH B cos” Hi T TG U BIdl
€1 98 3man, fome o [0, 7], g5 I (YA O 9E)
FeoAdl € @i & faud € %
cost:[~1, 1] = [0, m]

y=cos™ x BRI U&d et ] e I YR Eiwl 51 Hehdl
%aﬂTﬁﬁy—sm xéaaﬂﬁmé?aﬁﬁaﬂhmmﬂwél
y=cosx AUl y=cos x o 3@l @l Aepiadl 2.2 (i) a4 (ii)
Y fegarn T 2 Y

5n Il o Sn
2 -7 2 T R
XS w3 o 1 73 2n X
2 2 11 2
Yl
y=cosx

X<€—oo—9—o—>X

10




42 TttTg
3MEW 379 §H cosec'x T sec'x W fa=m =7

Fifeh cosec x = ——, THIAT cosec T HI Wi =Y {x:xe R 31 X # N,

smx
ne Z) ¥ a9 U Y= {y:ye R, y= | d¥Al y < -1}, @efq, gH=A
R— (-1, )21 38k &1 & fF y=cosecx,—1 <y < 1l B HL &= Wi arafeas
THT = TE0 HIAT € 991 T S U (Integral) TUTS o fern aftyfia =T 21 Afg

%ﬂcoseoWﬁEgﬁaﬁW{—E—} {0}, T Hiftrd 2 <, 9 7€ TF Teheb! qem
A He Bl ¢, T T Tg==m R - (- 1, 1). €ar €1 9&4: cosec HeH,

w{%‘—“} {—}{ “} (01, B 2} (n) sk § @ fee §

W B U Toheh! A=l BT € 31 39 T == R - (-1, 1) BT 81 39 U1
cosec”! T UH e o &9 § YRAfTd 8 Hhal & foEH 9id R— (<1, 1) & 37T ufiew

a?mrwﬁ{ 5 2} {0} {— __2“}_{_%}’ B,%}—{n}éﬁﬁﬁ q W wE W TE e

T 1 IR {_—;,g}—{O}a?WWﬁcosec‘ %1 TS VAT e §1 36 TN
ge e frefafga @ § = e e

y = cosec x

»y = cosec x

SR 2.3 (i) TR 2.3 (ii)
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cosec! : R (11)%{2 2} {0}
y = cosec x A y = cosec™! x & MA@l I 3MHA 2.3 (i), (i) & Temamn @ 2

1

COS X

. T
3] e, secx = ,y=secxmmﬁvagu—nmR—{x:x=(2n+1)§,neZ}

2 qu U "g=Ed R - (-1, 1) §1 39F1 1l € % sec (secant) HeH
1 <y< 1 BigH 3G B arafess T H TS0 (Assumes) T € T T

g#ww*mqﬁﬂﬁﬁqﬁélﬁ@secant e e e s G A B R

[0, ] — { g},ﬁ@'ﬁqﬁqﬂ?}'?ﬁﬁﬁﬁﬁﬁﬁﬂm HTBTe el Bidl ¢ Toresh 9iay
WR—(—l,l)mélwﬁsecanthﬁ[—n,O]—{_—n}, [O,n]—{ﬁ},
[, 27] —{—}Sﬂﬁﬁ@%@rﬁ%ﬂmﬁﬁ@ﬁﬁwmm%ﬁim
qﬁmR—(l,l)ﬁﬂTélm sec! W UH Fer & ®9 H gHwifa & wehar €

fEm wa (<1, 1) 81 R fawsh 9w sfaue [—n,O]—{_?ﬂ}, [O,n]—{g

[n,zn]—{%ﬁ}saﬁﬁ@aﬁé%ﬁ%ﬁwm 21 374 § Yk SfaUd o I TH HeM

b,

sec! @1 Tq=-fir wrEmd g 2l €1 9 wmEn fee afie [o,n]_{g}am%,
T sec ! ! A IR hEA! ¢ 39 &8 FEfafEd TR ¥ o W €

sec!': R—(-1,1) = [0, ] — {g }
y=secx T y=sec! xoh ciEl & AHaA 2.4 (i), (i) ¥ fe@arn v 21 14
T, 319 BY tan™! 9 cot! W fa=R i
€9 9 © T, tan B (tangent Te) 1 Ui TH=({x : x € R T

x¢(2n+1)g,ne Z) & o1 uftE R €1 391 &Y € T tan el g‘o}?ﬁwgﬂﬁf



Y
T
3n Y

_______ 2l T : : :
z* et /) :
--------  EEEEREEEE R
- T
(6} X € X
X' &o—o—o—0o——0o—o0—0—0>X 2! o ' '3n
-2 -1 12 21 '2 12
"""" e 2 :
20 . . .
. A O
\ 4 1 ' '
Y’ Y’
y=sec'x y=secx
SR 2.4 (i) SR 2.4 (i)

3 fom TR T 31 A 2 tangent T & A Y o (_—;gJﬁlﬂﬁqﬂaﬂ
<, 1 ¥IE Uk Teheh! a1 ST=sIa® et &l 9l ¢ FoiEe IR == R 2dl 2| ardd

. . . (31 —n - = T 3m . .
f[, tangent %, ATl (T’?J’ (7,5), (E’?J SFEIT& 49 e |9

ifga €9 9 Tohar! ST BT @ S 3T Uit U= R E6T €1 U tan! Th
TH %o & &9 H 9ftafia & g 2, fee 9@ R &1 1 afier i (_—;n_—;)

-T 7 T 37

[7,5], [E’TJ s o W HE Al 8 THa €1 T AUl g HeH tan” H

for- T vt foerdt €1 =% s, foeer ofie (_—Jgj Bl 2, el tan! 1

J

T T FEdrd! ¢ 39 T

|3

—T
tan': R — 7’
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y=tan'x

y=tanx
TR 2.5 (i) IR 2.5 (ii)
y=tan x 9 y = tan"'x o STl 1 Shfa 2.5 (i), (i) o fS@amn m=n 2|

&9 9 € fF cot HeM (cotangent He) T Wd FH==4 {x : x € R @ x # 1,
ne 7} % a9 9E gg=aa R 21 39 37 & T cotangent HeF, 113k YU T[0Tl

y=cotx

TR 2.6 (i) TR 2.6 (ii)
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& o gftenfya &7 21 9f% 89 cotangent H@ & Wid 1 S (0, ) § Hifaa ot
%FﬁWWRW@WWWW%IW:COtangentWW
(=1, 0), (0, ), (7, 2m) TS § § Topell o oft Eifrg &9 © wopw! =< Bl © 3
T IR TE= R 2l 81 9d § cot ! Tk T HoH & &9 H gl g ek
2, Tt wid R 21 @i afiey, siauelt (—m, 0), (0, 1), (;, 27) 3c1E § ® FE off 811 A
el ¥ e cot”! @1 fa=-fu= vmamd g gt €1 o wman, fage ofiw (0, n)
Tl €, M cot ! T HEH VTGN FHEadl €1 36 WhR
cot' : R — (0, m)

y=cot x T y = cot'x o TGl = 2Aepfaal 2.6 (i), (i) & wsidfa fmar wr 2

Frefatea "rolt § gidem Seeiuada weri (J&1 JFE mEistl) ol 34 Tl
qe R & e W R T 2

sin”! : -1, 1] — —E,E
’ | 22
cos™! : [-1, 1] — [0, m]
S
-1 e ==
cosec : R-(-1,1) — 272 {0}
1'E
sec! : R-(-1,1) — [0, ] — {5}
tan™! : R — [_—R,E]
2 2
cot™! : R — (0, m)

1. sin'x ¥ (sinx)”! 1 ¥ifd 721 e =W aad H (sinx)'= _1 & T 9o

Sin x
=1 TRivHdt™ Serl < fau o T e 2
2. 5= & yfdem BervhdE werl 1 TRl vmen fav %1 oo | 31, 91 g6
e T A 1 g=A Wl ¥ w2
3. fensdl giaeim Brepiofied™ we =1 o 9, W S9! 3 wra o e i €,
Yideiq TehIvTfad™ %ol s §&T WA (Principal value) e 2l
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A9 BH D IR T foEr w i
1
sin™! (EJWE@IWWWI

HM it & sin™! (%J:y. Fd: siny = %

= A T T sin! F1 qEA v B W e B E e Sin(gjz %%l

T sin! (%JWH@IW %%I
=
cot (\EJEF[H@HFIEIHWI

mﬁ}ﬁqﬁcotl(%Jzym@

coty=%=—cot(§j = COt[ﬂ—gj = COt[z?ﬂ)%l

&4 o € T cot! T A vmET =i 4G (0, 1) BT € W cot [2—;J: %%l?ﬂﬁ:

(—_1] m
cot \/gaﬂg@lqﬁ 3 |

Frefafad < gea J9 &1 9d it
1 3
sin™! (_Ej cos™! [TJ cosec™! (2)

1
tan™! (—\/5) cos™! (_Ej tan! (-1)
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sec”! (iJ cot™! (\/5) cos™! (—L)
5 N5
cosec” (—/2)
Fefafed o 71 9| hifag;:
tan”'(1) + cos™! 1 + sin™! 1 cos' — +2sin! —
2 2 2
A sin! x =y, @
T T
<y< Tyl
(A) 0<y<m (B) SSY=5
C) 0< y< D —E< <E
©) y<m (D) > y >
tan"' +/3 —sec ' (—2) FT TH TR #
(A) 7 ® -2  ©ZI o =
3 3 3

7 o= H e ufaeim fofad wemi & o ol w fog w0 71T 9% 3o
FL &1 Afen T 3 ufomy, wa ufaem Ferrofada wert 1 g s & et
& 99 (Valid) &, Sl el F uftenfid €1 $o uftom, wfaetia Bepiorfada s < wat
o Tl g & ferw 9y & ff @ wend €1 agd: A 39 Fw 9 o faw € 99 g,
e foru wiaeim Freprorfidia wom wfisfya e 81 59 wid 6 37 e & faega e
(Details) R fomm =&T w4 e TH gi==t (Discussion) 8 g Wa? o |
T 2

TR I Tk, AT y = sin'x &1 A1 x = sin y @1 AfE x =sin y & @ y =sinx
gl 81 I8 39 919 <6 GAqed (Equivalent) €

sin (sin”' x) =x, x e [~ 1, 1] T sin”! (sinx) =x, x € [—g, g]
=1 g giaeim FemiadE werl & fau off W " e 21 o em wiaew
T Bl & % TUEE & fHg 3
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. . 1
1. (i) sin! —=cosec!x,x 211 x<-1
x
(ii) cos! L seclx,x219 x<-1

1
(iii) tan™ L cot'x, x>0

o gioH & fag o % fou &m cosec*1x=y1:ﬂ:l@|ﬁ§,3m'f?{

X = cosec y
|
Hduq — =siny
X
o
e sin! —=y
X
) 1
q sin”! — = cosec™! x
X
7t YT &H 99 S 90T H fag e T 2
2. (@) sin?! (=x)= -sin'x,xe [-1,1]
(i) tan?! (x)=—-tan'x,x € R
(iii) cosec! (=x) = — cosec! x, |x| =1
HH ST & sin ! (—x) = y, #AL —x = sin y T x = — sin y, JAq
x = sin (-y).
oAd: sin! x =—y=—sin"! (—x)
39 HhL sin”' (—x) = — sin”'x

T YT TH I I 99T I Fag L whd 2
3. (i) cos'(=x) =mw—-cos'x,x € [-1, 1]
(ii) sec! (=x) = —sec'x, [x]| =1
(iii) cot' (x) =mw—-cot'x, x € R
HH ST Th cos™! (—x) =y ¥ — x = cos y SH@T x = — cos y = cos (1 — y)
U cos'x=m—y=17-cos' (—x)

d: cos”! (—=x) = —cos™! x

T YRR B & 9 ) Tig Y wed 2
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4. (i) sinl x + cos' x = 20 xe [-1,1]
(i) tan'x + cot'x = I xeR
(iii) cosec'x + sec'x = 2 |x] 21

T
M @ifae fF sin! x =y, @Wx =sin y = cos (_—yj

2
. [ n .
39 EQ CoOS' ' xX= ——)yY = ——Sin X
2 2
] s
Hd: sin! x + cos! x = 5

T YRR B & 9 ) Tig Y wed 2

ty

5. (i) tan'x + tan™' y = tan! a ,xy <1
1-xy
(ii) tan'x — tan™ y = tan™ X~y ,xy> -1
1+ xy
_ 4 2x
(iif) 2tan'x = tan =5 |x] <1
-x

HH ST T tan x=0 @ tan' y = ¢ A x = tan 6 AT y = tan ¢

tan tan Xy
o tan( )
1 tan tan 1 xy
xX+y
. _ ] —
d: 0+ ¢ =tan 1—xy
xX+y
. tan! x + tan™' y = tan! 1
—Xy

I9ad IR | AR y =R -y G Tiasariud (Replace) i d €5 SER 9R0MH 9
e € 3Ry x g iawenfua w0 9 fiew 9fiomg g g 2
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6. (i) 2tan! x = sin™! ek x| <1
(i) 2tan™! x = cos™ R xz20

oA AlifdT ff tan'x=y, dAx=tany

. 2x L 2tany
Hd sin —1+x2 = sin 1+tan2y
=sin! (sin2y)=2y=2tan"' x
1—x2 l—tan’ y
1 — -1 - -1 — — -1
3l T cos 2 cos™ 1 an? y = cos™ (cos 2y) = 2y = 2tan”' x
A9 EH F9 IR T o= F|
ENFUNED
1 1

(i) sin” (2X\/l —x? ) =2 sin™ x, _—2 <£x< —2

1
(i) sin™! (2x«/1—x2) =2 cos!x, —25?631

(i) A ifed f& x = sin 0 @ sin™! x = 0 TH F&K

sin”! (2x~/1—x2 ) = sin™ (Zsine 1—sin’ 9)
= sin™! (2sinf cosO) = sin™! (sin20) = 26
=2sinx

(i) M T fF x=cos 0T STFa fafy & w=m g &d
sin”! (zxﬁll_)ﬁ ): 2 cos™ x U FT T

fag +IfST % tan! %+tan1%=tan1%
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T 5 (i), g
1+ 2
o 1 2 211 43 -
ol 9 = tan_l—+tan’1— =tan_l&=tan _IE = tan 1—:ﬂT€|T gy
2 1 2 20 4
I——x—
2 11
cos .
tan | 2% T 3 %) womm w9 § = wiR)
1 sinx 2 2
79 foe wad 2 T
2X . 2X
tanl( - ]_ - Cos 5 sin 5
1=sinx cos? X +sin? X —2sin T cos >
2 2
i X . X X . X
cos —+sin— || cos ——sin —
e G
cosf—sinf 2
i 2 2
[ x . x X
COS—+sin — 1+ tan—
= tan”' 2 2 = tan"' 2
cosf—sinE l—tanf
L 2 2 2
,1_ T X T X
= tan |tan| —+=||=—+=
i 4 2 4 2
ICETRGE

sin(g—xj Sin(n—;x]
tan~! [lcﬂj = tan”! = tan”!

—sin x T T—2x
1—cos| ——x 1—cos
2 2




[ (n-2x T—2x
2sin CoS
1 4 4

= tan™! cot(n_zx]] tan”' tan — 2x
4 2

s

cotl( Tl_lj,|x|> 1 %1 Weraq &9 4 fafgm)

= tan~

N | =
N | =

T
tan| —+
(4

HH witey, fo6 x = sec 6, then \/x2—1= \/se029—1=tan9

1
afan  cot™ =cot™! (cot 0) = 0 = sec! x T e Weldq &4 2l

Jxt -1

4 2x 3x—x’
fag #IfST fF tan' x + tan 11 = tan’! {_—XZJ |x|<L

A olifslt 9 x=tan 0.9 O =tan"' x €1 39

4 3x X , 3tan tan’
tanT ———

tan
1 3x? 1 3tan?

e e

tan”' (tan30) =30 =3tan'x =tan' x + 2 tan™' x
2x
1-x2

cos (sec™ x + cosec™ x), |x| = 1 &1 AH A =hifu]

= tan™! x + tan™! =94 98 (F1?)

& T
Fal T cos (sec™' x + cosec™! x) = cos [EJ: 0
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frefafaa &1 g it

1 1
3sin™ :"3—43,XE[——,—]
sin”! x = sin™ (3x — 4x°%) )

1
3cos! x = cos™ (4x* - 3x), xe [5’ 1]

t *13 tanll tanll
SR 24 2
1 1 31
2tan '— tan '— tan ' —
2 17

TrefafEd seml & Waay &9 § fafau:

1
1+x* -1 -1
tan ' T T v 20 tan

T >1

-1 [l=cosx [ cosx—sin x
tan xX<T tan || ————= | x<nx
I+cosx

cos x+sin x
tan"! ——> x|
—— ., |x|<a
w/az—xz
2 3
2 3a"x—x —a. .4
tan | —— |, a>0;, =3X>—F
{a3—3ax2J \/§ \/§

frefafed 9 9 g %1 79 9 wife:

_ .1
tan™' 2cos 2sin 15 cot (tan"'a + cot’'a)

1| . 1 2x 711_)}2
tanE sin 1_i_xz+cos 2|, x| <1,y>07 xy <1

I+y
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41 _
AfE sin Slnlg cos” x 1 Gt x1 M @ FEW)

x 1

1
afg tan” = tan”' —,dl x 1 TF T HITEE
x 2 x 2 4

TS e 16 ¥ 18 H TS g Sieh &1 "M A1d hifeld:

sin”! (sin Z—ﬂJ tan~! (tan 3_n)
3 4

tan (sin1 §+cot*1 EJ
5 2

7
cos ! cos? ammw%

A By 2F C) — D) =
(A) 5 (B) 6 ©) (D) 6
sin(E—sinl(—l)J F AE @

3 2

1 1 1
(A) 5% (B) 5% © 3 ¥ (D) 1
tan ' /3 —cotfl(—\/g) <l HH
(A) nE ®) 3%  (© 0% D) 2.3

. 1,. 3m
sin 1(sm?)$r A AW HITe

70 9 @ T sin '(sinx) = x 1 1 SHfAT s,in‘l(sin%t):%t

3n T T

ETi| ?e[_E’E] , S sin! x BT HE=A T R
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.2
qerfy  sin (3?) sin( 3?) = sin— qef EE[—E,E]

5 5 22
3 ) .2
: in '(sin—) = sin '(sin—) —
#d sin (sin 5 ) ( 5 ) 5
. — 3 . 71 ,1 84
I sin . ——s8in  —=cos —
i 5 85
. 13 . 1 8
M ofife % sin '= =x 3 sin ' —
5 17
. 3 T s 8
el sinx= — siny =—
5 T

A cos x =1 sin®x ‘/1 % g (F1?)
&R cos y =4/l sin’y ‘/1 % %

3H TehlT COS (X —y) =CcoS x Ccos y + sin x sin y
4 15 3 8 84
= —X—+X—=—
5 17 5 17 85

2
T HhX sin x 1—3, cosy =

5 .
THfQ COS X 3 siny =
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123

S| tan(x + y) = ltii:n—;t?;lyy | 512 43 %
5 4
3d: tan(x y) tan z
el tan (x + y) = tan (—z) M tan (x + y) = tan (T — z)
ELS TG X+y=—Z OF X+y=T—2
il x,yﬁﬂTzW%,Wx+y¢—z (qzﬁ'?)
a7 X+y+z=T7 Qquin*12 cosflﬁ tan*IQ
13 5 16

_ cos x—bsin a
tan {M} WA aﬁ'ﬁrﬂl i Z tan x > —1

bcos x+asin x
gl
acosx—bsin x )
. e ——tanx
_1| acosx—bsin x r -
tan- | ——— | = tan bcosx. = tan ' b
bcosx+asin x bcosx+asinx
—_— 1+ —tanx
bcosx

1 a _ s a
tan~' = —tan 1(tan)c): tan lz—x

s
tan' 2x + tan! 3x = Z Tl HIA HiI0)

el fe=r T ¥ T tan' 2x + tan”! 3x =

tan”! 2x+3x n
R 1—2xx3x) = 71

B2 ] tan_l( 5x2j:_
1-6x 4

N

A
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S5x T
Sﬂﬁ’m = tan— =1
1—6x> 4
Bl 6x2+5x—1=03gd (6x—1)(x+1)=0
1
fe@ o g © T, x= 2 AWx=-1

FfR x=— 1, @ THH F HTE A& B E, ik x=— 1 T THHO

. 1
A R SEUT 1 WA 21 3Td: UEd HHRI R Bl ohadl X B%I

1 1

1 _
! —+tan”!
3

—+tan

a1 -
tan~ —+ tan
5

fag =wiferu:

1 1
tan_l\/; Ecos_l — L,x€ [0, 1]
X

_-I
8 4

=

cot

A1 sinx A1 sinx f,xe(O,nj

J1 sinx /1 sinx 2

VvIox N1 ox 1 1 .
tan” —2 Y © — —cos_lx, —=<x%1 ['-Haﬂ_d:x=COS 20 1fET)
VI x N1 ox 4 2 V2



on 9 .1 1 9 .1 2\/5
——=sinT —==sin" ——
8 4 3 3
TrefeafEd THeRIl ol Tlel Hife;
| 1 x 1 |
2tan™! (cos x) = tan™! (2 cosec x) tan T Etan x,(x 0

sin (tan™'x), |x| < 1 = € €

(A)

X 1 1
B C D
1-x? ® V1-x? © 1+ x° ) VI+x?

T
7 sin' (1 —x) — 2 sin'x = E,Fﬁxm oM ST 2

1 1 1
(A) 0, B (B) 1, 0 <) 0 (D) )
tanl(ﬁj—tan1 X7y HT T %:
y x+y
T T T =37
(A) 5%‘1 (B) 5%‘1 (C) Z%"l (D) —~

Yidelrd TR oTiHd™ el (HeH IEl) o Hid qefl 9 i |l |

affa €:
e id TR
(9= 9TTE)
T
y=sin!x [-1, 1] _7,5_
y=cos!x -1, 1] [0, ]
-T W
y = cosec! x R -(-1,1) _7,5_ - {0}

T
y = sec! x R-(-1,1) [0, 7] — {5}



60 T
1 T
y =tan"' x R 2’5
y = Cot_1 X R (0’ TE)

. . 1
sin"lx ¥ (sinx)"! =1 wif< T 24 =few ar=a F (sinx) ! = . S iel=ce
TR T qe9 3 TEmiiade Benl & fau 9o 2 2l
Torelt "idel™ TrepToiHdie ®or 1 98 |M, S 38! e el § fierd gl
€, Hfaeiy et He %1 e A (Principal Value) Fealdl 21

SYFH Wil b fog
y=sin'x=x=siny x=siny = y=sin'x
sin (sin™' x) = x sin™! (sin x) = x
_ 1
sin™! ;: cosec! x cos'(—x) =m — cos' x
1
cos! — =seclx cot! (—x) = m — cot' x
X
tan™' ; =cot! x sec! (—x) =m—sec!x
sin! (—x) = —sin'x tan”' (—x) = — tan™' x
T
tan”' x + cot' x = ) cosec™! (—x) = — cosec™! x
_ T T
sin? x + cos' x = < cosec'x + sec'x = ¢
2 2
_ _ g Xy 1 -1 2x
tan"'x + tan”'y = tan’ ,xy <1 2tan”'x = tan 5 1xl <1
I xy I x
tan~'x — tan'y = tan™' ,xy > -1
Xy
_ 2x 1 x
2tan~! x = sin™! > =cos™! 7,0<x<1

X 1 x



T favard fran S 2 T i 1 21eem wengy 9Rd § SR gan
o1l 3EAVO (476 3.), TERTW (598 5.) 9TERT U= (600 3.) T AR T
(1114 2.9 @ 9RO %1 9 =1 on 9 Tyl 9 9Ra O HeEagd R OH:
F&T W 9 T AR A Beriafa ® sern SR fee Wy 9w
fafe ga-t sTweera of, for AR fafe < T & ST 0 98 §uf favd g Ao e
E

I | e SR Ber w9 TRl S0 %7 S (sine) 3R T
o Ui #1 @ faer fagra (F%pa 9§ foen @ sAifasa &) § fan
T 2 TR AeE o < sfaerE W ugE R

AR F9H (600 5.) = 90° © 7ftrh, I o sine oh A o @ T =0
o HieTedl YIdmea] sh1 Herder™ 919 9 sin (A + B) % THT %1 T% U4 21 18°,
36°, 54°, 72°, M€ o sine T cosine % TaR[g HH ekt fgda g fKw o

sin"! x, cos™! x, &g w1 =TT sin x, =M cos x, &S & TIHE T FAT HIH &
@W@ﬁlﬂﬁﬁSirJohnF.W.Hersehel(1813 %) g feu mu alﬁﬁﬁ'{@
Gafd g ok W Thales (600 3. gd) =1 A9 2TufEr™ &9 ¥ ST g1 €1 52
fag & mem ffie #1 S=E & WA +1 57 9w 21 39 folw S=iH 1% Ja
S o Hed® <8 a1 Tfae 1 Wersdl &l A9 $7eh ST +1 qorl 61
T R oM ¥ S @

% %:tan(l{ﬁfﬁ?ﬂﬁm)
Thales = Tl ST 1 4 F1 AT w3 &1 St 57 G on 21 30
fom 3= THEY Sl o T F FE T a5l Heelt we %

T THEY Tl & TerEd W EE 9RdE w9 fied €)



srearr [

HHg (Matrices)

<
<

+

o 1 fafay smEret H oeyE o 9 1 STevHehdl Ugdl €1 Sege, v %
Taifuss iFaeet e ¥ W % 21 o= Hef-ud) fafsi 7 ge § =@ nfode
TIEF TR HE H] FIH 2 96 Wl FL a1 81 Haw gHiwwl & FwE F 5a F6
& fau it qen wa fafaal o F01 & 79 o IRoTHEEY SegE i Heheu ]
%1 fam gam 21egel +1 haa e THHT & w5 ol F THe FH &
foru & =& W o S 2, aiftg regel 6t St 3 W 9 FE afuE € o
Hehdd el HiRAAT HT YA AfFTd HH o T goll-h TEsiie TAIE
(Electronic Spreadsheet Programmes) o fera S €, TSreeht wanT, shosr: anfoes qen
faam & fafg=r &= o &/ ar €, W, S (Budgeting), fa%a =fedsm (Sales
Projection), ©l¥Id #Teheld (Cost Estimation), for®l 9= <6 gitomEl 1 fagemy senfs)
T Afaf o difas Hiward S e (Magnification), 7 (Rotation) qe
TRl THda g1 Tea (Reflection) i STeg@l 11 IR 291 ¥ Frefua fohan < wahan
2| Y@l @1 YAM IEaf@sht (Cryptography) H < Fial g1 3§ T
eF F TEN A had faaH 1 € Fo w9k wifha €, afag s w@m
STATEHT, HfETe, ayfe HAfar qen e gaua # of fen s

T A H g q A Srsurd (Matrix algebra) o6 ST€RYd fogrdl 9
ST M1, TH Bieeh |

A e % ex 98 Yo =9 T wed € fF T 6 7 15 g €)1 39 e
[15] %9 |, 36 THg o5 W12 o4 %L Tehd ©, T [ | o6 1< Teafiga " v & 99
Jrasret # gem 21 o AfE g ¥% SFa w7 € T U4 % U 15 giEew a9 6
Fod €, W TW TH [15 6] ¥R U, TH TH o WY HH L THd € Tk [|H QT
%1 Jorq glafte U1 ok O 1 giaee &) ge, s\l fgde yfafte a9 o o wemi
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! T <Rl ¢ 219 7 offan R gm e gen Sweh 31 = wifern qen fowe &
T T g qen wem & FEfated e e w9 ARd €

4T < U™ 15 iR qen 6 Had ¥,
HIfSE % T 10 iRy qen 2% €,
o & T 13 iR qen 5 %aH ¥,
9 30 &N IR w9 H fafafed ger ¥ afed # wd ©
yftaeht Het
e 15 6
hifeRn 10 2
Tome 13 5
70 fefafaa &1 9§ = = 99 €
15 6 |« TRe Ui
10 2 |+ gl dfem
| 13 5 |« =l df
t t
TR T T
e
e it =
EIESER 15 10 13
Fad 6 2 5
9 fFrefafod &1 9 == S g6 ©:
15 10 13 | +— "zeft ufe
6 2 5 | «— 3= dfea
t t t

Teel WY THU WY 0 WY
Yol FehH 1 oFewen ° W w9 1 ufaftesl wuwn: Ten, wifwa qen e %
T qfeaewtat 1 Te Fehe il € AR fgdm wa %1 gfafest waw: T, wifen 9
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oI & U Fodl | HEN TS FIA €1 T TRR, SO TER B e H Yo
ufer 1 wfaftedt Faer: T, Wit qon f9ue & Tm gt | we ghe
€ Tgedta ufea 1 wfafedl waer: ven, wifsar 9o faae & 9 s w5 e g6
Fl E 1 STHH WER T L] A YSYH H1 Y8 hed | i T H € e
%I Frefafaa wrr 9 wfimfia w2
e T 1 Hherl %1 Tk SEARR HH-Ta=18 €1 31 Hemeli O heri

%1 TegE o AFFd e giafedl wed €

g8 1 B9 AUSH AUHel & € (Capital) & 51 <9 id 1 STMTel & 59
e frefatea €

. 1]
A=l 0 5|.B=[35 -1 2 S
5 COSXx sinx+2 tanx
36 NC >

STF SEEn A fas YEd eege w1 ufEE (Rows) @R Sed @M ST
WY (Columns) HeEad €1 T8 TR AH 3 Ufaqal aon 2 w9 € 27 B § 3 dferai qen
3 WY we® C H 2 ufaasl den 3 w9 2

m G A o WA ATl TR S8 1 m x n FifE (order) FT AT A Hadd
mxn 3egE Fed T | 3AUE el o STA 330 b TeH H A, Tk 3 x 2 3R,
BTH 3x33eYe a4 C, TH 2 x 3 e €| TH <@d € fh A § 3x2=61a94 ¢
3R B AN CH HU: 9 A 6 a4 B

GG, R8T m x n 3T #1 Frefafgd SR 8 -faamm g

aml amZ a 3°°° an‘." a n

s A=, . 1<i<m 1<j<n W& i je N
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24 Heh[T e S i R P a,,d,, d,...,d. % SEIED ]ﬁ =Y h Wﬁlau, a,,
Ayjpeves A, %I

W= : al,j,ﬁﬁ'qﬁaaﬂ?ﬁﬁﬂﬁaﬁwmm%wﬂs@AwoJ)ﬁ
Fa ff e TR 21 B mox n g H s@mal F1 G mn B 2

e R E]

1. 8 €l m x n il & 3 = Uehe ohﬁé?ﬁﬂ,lﬁa—dA:[a[j]mxnaﬂW
Ezal

2. TH “had U8 el W faER w0, 9o seEa anafas Head § stere
qrdfaes A @l T2 & a9l B B

FH Ush HHad o6 TRl 95 (x, y) 1 T 3TegE (WY 19@ o) 5 The &L

T ¥, S [;] (@ [, ), TreTme, fig PO, 1), 5T Feam § P=m e
[0 1] g1 The T s el &1

I < T 30 ¥R T fR 9= asw srafa & 3 & TF 2T % ¥
T fam Tehd &1 398 & fau U =gdS ABCD W fa=m s, fomes s e
A (1,0),B (3,2),C(1,3),q D (-1, 2) &I

¥, T4 ABCD #ofg ®9 # frefafead wer o el fen <1 war 2:

AB CD Al 0
1 3 1 1 B|3 2

X Bl Y =
02 3 2,, Cl1 3
D|-1 2

4x2

370 STl 1 YA foRell wmde | foora sanfhdi eepfaai <6 3ist =1 Fefa &3
o fem foFan <1 = 2
#RY &9 8 $B IO T fa=r =)

o el 1 11 9en 15 95w e afeen swiHdal o dafaa Frefataa g=m
T foar wife:
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TES HH Higer s
I 30 25
11 25 31
111 27 26

STF T F UE 3 x 2 A H g wifm el 9 @R T e aeft
yfafe 1 wehe FdT 87

WS GEAT 1 3 x 2 e & ®Y § At yehr o Fref R awd €

30 25
A=25 31
27 26

dredt ofsa <t S W 1 At B FrEn ¥ Afear wRwde w5 g
Whe HTdT B

afg fFdt oege o 8 oFaTa €, O sH! "ud FifeA F g ehdl 22
&4 A @ Fr, afz frdl oege i S mxn ® 9@ S mn ST B €1 auE
R sTeEl el TRet et & wefl HWua wifedl 9| 0 & fow g1 weha et %
= Boft i Il w1 @9 FO HEw PEE 8 7
;T TG wiET T (1,8), (8, 1), (4,2), (2,4) F

STAUg G99 RifeA 1 x 8, 8x1,4x2,2x 4T

Tk TH 3 x 2 3HE F[ A Hifaw, TH6eh 7o al-j=%|i—3j| g1

= 2
ap ap
TF 3 x 2 AT, MHM: 38 FER B ¢ A ay ay
as as
1. .
3, a,j=§|l—3J|,i=1,2,3?[%]':1,2
a,=—|1-3.1|=1 a-=—1=-32]==
11 2| | 12 2| | >
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1 1 1

a21=§|2—3.1|=5 6122=E|2—3.2|=2
1 1 3
a31=5|3—3.1|=0 a32=5|3—3.2|=§

2

| 2

0 FHe AT A=\ 2 2l
0 3
L 2

3 Aoes H eH fafe— uer o afregel 1 uf=sl S
(i) 9 &g (Column matrix)

(1)

(i)

T e, WY AEYg FHead ¢, a5 TG4 hadl T WY el &1 IS8T 5

0
J3

few A =| —1 |. 4x 1 ife 1 Th W9 A €1 =N0F T4 Y, A=[q,]
1/2

Th

m x 1 FIfE F1 W A 2
Gferd 3= (Row matrix)

T e, T o€ Fealdl ¢, % SUH hadl Uk i Bl 2

WQ‘EWB:[—% J5 2 3} , Ix4 e F1 uF dfem e ¥ 1w

1x4

®9 W, B=[b],, Tk | xnHie F W@ Ao €

L 3R (Square matrix)
% fege Tored ufrl w Wen Wl 1 Wen & UHH el €, Uh 97 e
FEAM €| S: TF m x n SE, M NHE FEAMI T, AR m = n 2 W Fife
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3 -1 0
‘n’aﬂaﬁaﬂa{a’%ﬁ%lwéﬁﬁqA=% N2 1| 3w e
R

AP | STk T HA=[a]  TF mFle F H AE ¢

EERCEE 7 A = (o] TF n FCH A oegE T, @ e (wfafe)
a.,a, ..a & THE A% Fawel F sEEE Fad E

11° 722

1 -3 1
:ﬂﬁ:aﬁA{z 4 —1|2d A % fa&vl & 9949 1, 4, 6 2
3 5 6

(iv) Tammut 3Megg (Diagonal matrix)
T M S B=(b,],,, T AR Fedm €, A famwl % fafea 3o
1 Bl T Y e € Ao, U SR B=(b,], Tl AR wea
€, A b, =0, i # &l

-1.1 0 0
-1 0
mwa‘A:m],B:[o 2],C={0 2 O],W:WI,ZHWZ‘}@?
0 0 3

famut aege 2
(v) 21f<9T S (Scalar matrix)
s Aol e, 5y egE Few €, A U fawl & raga wHH B
€, @i, Wk = Ao B=[b,], A A FewAd €, A
b,=0, Wi #j
b=k A i=j Wl kL TN L
EHERUICS

) N

0
0
A: = =
31, B {0 _J, Cc=|0 3
0 O

0
0 | FhH3:

3
Fife 1, 2 991 3 & Az T €
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(vi) ddAsk ATEE (Identity matrix)
% 1 ey, fowen fawvl < wedt stema 1 2 € 9 9 o welt e I
& €, T e Ferdl ¢l SH IRl W, o AR A=[q,],  TH qOHHH

oAl =g
W%’qﬁa"f—{o af iz

T, n Fife % T g8 H1 [ g Fefa w81 96 wef 9 Fife v 3t
%, 99 38 T9 %ad [ ¥ THe FW B

1 00
10
ISR & fAm (1], [0 1]{3 (1) ?]m:?ﬁl,zwsﬁmwél

= e o afE k=191 9, T 2w ege, S e T €, W Uw
AT e T Uk AT =g el €|
(vi)) I ATHE (Zero matrix)

T AR, YA AE A R g e ¢, AL 76 uell v A
e €|

0 0/'lo 0 0
O g0 F&fud %t 2| T wifedl, e g0 e gl 2l

IR, [0],[0 0},[0 0 0},[0,0]@%4?5@341&5%@?3@3416%@

A TR A= [a,] TN B = [b,]| T FEA 2, AR
() & H9H Fifeai = g =&, 9en

(i) AR Uk STE¥d, B S T 2763d °h HHM 21, AL i 991 jF ¥H q6 h
maij:bijﬁ
2 3 2 3 .3 2 2 3
ikt PN A P b e M L P

g AE ¥ UdihrEs ®9 H, A T AYE AT B WHM ¥, @ ¥H W
A =B formd €
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Xy -1.5 0
TGAE |z al=|2 J6|.Wx=-15y=0,z=2,a=.6.b=3,c=2
b ¢ 3 2

x+3 z+4 2y-7 0 6 3y-2
gz | -6 a-1 0 |=|-6 -3 2¢+2
b-3 =21 0 2b+4 =21 0
g d a,b,c, x,ydd zh A A hIFSE)
feh ¥ed e WA ¥, 3HfAT 3% Wd srad ff THE g T feEer

I W 2] Fefafea afom gra g @
x+3=0, z+4=06, 2y —-7=3y-2
a—1=—3, 0=2c+?2 b—3=2b+4»
3% W % W e W e € T

a=-2,b=-T,c=-1,x=-3,y=-5,z=2

2a+b a-2b | |4 3
Sc—d 4c+3d| |11 24 2 Al a, b, c, A dk HH T HIfA0)

31 TSRl T THMEA 1 IS g, W fagdl i THH T T gH WW e

2 fa
20+ b =4 S5c-d=11

a—2b=-73 de +3d =24
T THR B W R Wa=1,b=2,c=39d =49 Tl 2

2 5 19 g

A A=[35 -2 % 12 |, = fou wma wifsm:

Bl -5 17
(i) =g 1 @il

(111) aIS’ Cl21, a33’ a24’ a23

(i) >Taaa = g=m



e 71
afs FRet eTege H 24 s1EEd € O U Gua Fifaa €7 A€ 3| 13 s
g d wifedr F1 ghi?

afs fordl o7ege o 18 /9@ § A1 3HE! T9a Fifed a7 €2 afg 3 5 sEEa
g = g’

TH 2% 2 A A= [q,]) F T i foees s frafafed v1 8 wed §

- (i+))° y i (i+2))
(i) a;= 5 (i) a; =; (iii) a; =5

1 L .
Q) Clij=§|—3l+]| (i) a;=2i—]

Trafafad THEwT | x, y A9 z o6 7F Ad Fie;

X+y+z
4 3 |y z x+y 2| (6 2| 4 B
Dle s)Tlos] @ sez w75 s|® ° T

T 3 x 4 e F1 T Hitaw g saga fefafead 71 9 o 2. €
y+z
a=b 2a+c| |-1 5
TR | g T o 13] ¥ @b T dT A WA i

9
51
7

A=[a),  TF = T ¢ AR

(A) m<n (B) m>n (C) m=n (D) TH ¥ & Tl

x4l yeh US4 A AA & fom enegl & fefafad gm wme €2

3x+7 5 0 y-2
[ y+1 2—3x]’[8 4 ]

(A) x=— . y=T (B) o T G T ©
-2 -1 -2
© y=7, = (D) X== . Y=
3x 3 FIfe o TH Nel &1 Fal fha T it foms! gk fafe 01 22
(A) 27 (B) 18 (C) 81 (D) 512

T 9% § €0 Segel W 9 Wikl F1 Wed FU ¥ gl &1 Am, TR e
1 Weh AT © T[UN, SR o1 Helohel el 0N
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M i fom Srfaar %7 T A 991 TE B W S g €1 T el H g
e A o foru, Wal & S, 41 99T g o, suen: 1, 2 91 3 % o
£ Y BRI T T 9 g4t & g A fau et g fref €

AT Heh B W theel
g A fhar ek AsfRAr
1 80 60 1 90 50
2 75 65 2 70 55
3 90 85 3 75 75

HH ifeT T HIfaH Gedsh Hedl o | a9 ol €l oh S[dl bl el Sl S
<edt €1 9 P ScAEA 3 TR B
Tl 9 1 dAEHl ok T (80 + 90), TRl =6 T (60 + 50)

Ted W 2 Aghl b AU (75 + 70), AERAT e TAW (65 + 55)
T o 3 TAEHl ok Tolu (90 + 75), il < feaw (85 + 75)

80+90 60+50
e o ®U H TH 3H FhR T HL TR & | 75470 65+55
90+75 85+75

T T S, ST = STl ol ANTReT 21 B9 SWd € fF < Segel =1 AN,
TS SRl o WA 19l i Wigd W U B ol SegE el €1 35eh Sifafie, A
o ol 21 STl hl ¥HH Hif 61 21 =Mieu]

bl 1 bl 2 bl 3
_b21 b22 b23

ww,aﬁ:A{all o aw}@zxmm{g%amB: }QE

Qy; Ay Ay

a+by ap+b, a;+b;,

T TR hed 2

34?12><33T|33\'6’%,?ﬁ€qA+B=[

Ay +by Gy +byy  ay +b23_

WW@,WW%A:[%NW B=[bu]a‘mﬂﬂaﬂﬁ,m><naﬁ3ﬂa{g
g A AT B SR H AMEA, S C=[c,],, . FU IR g 2, sl
c,=a,+b, iV j o WA WA HEA B SR H €
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2 V51
A{\B ;_I]HmB{ 1| ® @A +B @ Fifam

-2 3 =
2

FifH AT B IHH FIfe 2 x 39Tl A=e €, AL Aqdm B 1 AW wfiiefoa
g, ¥R

243 145 1-1] [244/3 1+4/5 0
R PYPPPRR bl 6 | E
2 2
1. SH 39 90 W 9 <d € % AR AdN B WA Ff 9t gy A € i

A+ BIfE 7 31 ST A=E (3)]13:[1 3 f],?ﬁmmﬁmﬁm

& 2
2. ¥9 <Ed € T SRl %1 AN, THA Hife Gl SRl o gea H fgemed
Gferar 1 TH IR T

& A e o wifaw 3 A | feod B § wft goa o o 3eaea & S 9
e g (ged 3.4.1)

A W T Bl 4 3aRA 1 e e KU aee o fean w2
1[ 80 60
2| 75 65
3| 90 85 |

A R feorg S A seafed T (el g8) wEn fefafed yRR
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ASh ARl
1 2 8 2 60
2 2 75 2 65
32 90 2 85

160 120
E@Wwﬁ[lm 130 | ¥R © Fr&fug %7 9d 8189 24 © 6 ==

180 170

T SR UEd S8 & T A9ud Hi 2 ¥ O wE W W g €l

U w9 H eH, Thl ege o Ueh A9 4 0 i, fefeied v o gl
F@ €A A=[q,],  TH AT ¢ A kTH AW T A KA TH TH A &
A Yot eI T SRy kW TOT ek Wi fRAr S €l

TR W=, kA =kla],  =[k(@)], . QKA G, )b TEE, qq
% T U9 7H % A, ka, T €N

3 115
I 6 fu, Ay A=|J5 7 3| ¥4
2 0 5

3 115 9 3 45
3A=3[J5 7 -3|=|3J5 21 -9
2 0 5 6 0 15

AT AT SRUT 3TTT% (Negative of a matrix) ¥l g A &1 R0 3P -A
Y frefa g 81 80 A H —A = (- 1) AT gfafyg w4 €

Wﬁ,mﬁﬂﬁqﬁ/xz{i ],a‘f—Aﬁmﬁf@ﬁw@Wm%

1
X

A=(C)A=(-]) 3 1)1 |3 -1
I B 5 x| |5 —x

AT=ET w1 24at (Difference of matrices) A% A = [q ], 91 B = [b,] ¥HH *If2
mxnde W AP € A TR FTW A-B, Th A D =[d] 5 i 41 j o wHA
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aHl % U 4 =a, b, 2, §R URATYE € € g e H, D=A-B=A+(-1)B,
AT AFE AT Y — B 1 ANTHA|

1 2 3 3
afz A T B %a‘rzA B 1@ &ifdu

2 3 1 10 2
FTHUL T

1 3 13
2 1 0 2

3
1
2 4 6] [-3 1 -3
|46 2] [ }
[2-3 4+1 6-3] [-1 5 3
T 4+1 640 2—2]{5 6 0}

2
2A-B=2
3

ARl & A K i Frefatea ot (Frem) aﬁ@g’&tmﬁ‘r%:
(i) shA-fafma =9 (Commutative Law) 49§ A = = [b,] M Hife
mxn, 9 TE T, 9 A+B=B+A T
1 A+B= [aij] + [b,-,-] = [“,-j + b,-,-]
= [b, + a,] (FE =1 =AM FHE-fafwm 21)
= (b, +la,) =B+ A
(i1) wE= fEm (Associative Law) ¥HH &ife mx n o Tl o dH QHEE)I
=[a].B=[b].C=[c] % T (A+B)+C=A+(B+C)
¥ (A+B)+C=(q]+ b)) + [c,]
={a, + b,] + [e,] = [(a, + b)) +c,]
=la, + (b, + c,)] F ?)
= [a,] + (b, + ¢ = [a] + (1b,] + [c,) = A + (B +C)

(i) 'v‘-'h'lT o dEHE T 3T (Existence of additive identity) HT1 GISEEED
=[a,] TF m xn AR € AROTE mx n YA AEF ¢, A A+0=0+A=A
%ﬁmélfg@wf{ TRl o AN Heh F TEHF I A O &

(iv) IT o Uide® o1 @@ (The existence of additive inverse) dH wifs
fh A=[a] TF TFE €, @ TF T Y8 ~A=[-a ] TH THE F1 €

z]le ijimxn
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TF A+ (—A)=(—A) +A=0, 3T AL — A, TPg A H AN o i
TR SegE S1edl FU S8 €

A% A =[a,) TN B = [b,] T FfE mx n, A 3 ME ¢ AR kdn [ afew F, D
() k(A +B) =k A + kB, (i) (k+DA=kA +1A
4, A=la],,  B=1[b), . A kae | Am € @

() k(A +B)=k(a,] + b))
=k [a, + b,] = [k (a, + b)] = [(k a,) + (k b,)]
= [k a)) + [k b)) = k [a,] + k [b,] = kA + kB

i (k+0)A=k+Dla,)
=[k+Da)=lka)+[a)=kla)+!la)=kA+IA

2 2

8 0
G A 4 2 ,B 4 2 QM 2A+3X=5B & @ A agE X
36 51

EIGECAISLE
fem @ 2A+3X=5B

0 2A +3X —2A =5B - 2A

B 2A-2A +3X=5B-2A (3= A %o -fatmg 2)

0 0 +3X=5B-2A (= 2A, & 2A 1 A Hfaed™ #)
R 3X =5B-2A (O, AT HT TEHF ©)

gl X=%(5B—2A)

W | =

2 2 8 0 10 -10] [-16 ©
T X=%542—24—2 || 20 10 [+| -8 4
51 36 25 5 6 -12
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-10]
KRN
10-16 —10+0 -6 —10 M
M o0-8 t04a |2 4|24 1
3 s—6 5-12 | 2|31 -7 3
T R e
3 3
5 2 3 6
X @ Y, W Fifw, afg X+Y=| - e X—Y=[0 1]%|
. 6
Hel 9 X+YV)+X-Y)= |
8 8 8 8
Rl X+X)+(Y-Y)= = 2X=
0 8 0 8
1[8 8] [4 4
0 X=— —
210 8] |0 4
e & X+ -x-v)=|> 2-]° ©
0 9] [0 -1
[5-3 2—6] 2 4
q X-X)+(Y+Y)= = 2Y
0 9+1] 0 10
1[2 =47 [1 =2
0 Y=— =
2[0 10] 0 5]

Frafafaa THF 9 x a9 yoh JF $I A9 Hifa;
) X 5 3 4 7 6
7y 3 1 2 |15 14

femm

5 * 3 3.4 [7 6 2x 10 ] [3 -4
7y 3 1 2 15 14 14 2y-6| [1 2

7 6
15 14
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. |:2x+3 10—4] 7 6 2x+3 6 7 6
= = =
14+1 2y-6+2 15 14 15 2y—4) |15 14

| 2x+3=7 qaq 2y—4=14 (FHD?)
Rl 2x=T7-3 a«n 2y =18
q )c:i GEI y:g

2 2
&efiq x=2 ae y=9

T RO THRTE #iR TRERA fie dhad 9 TR & =ed SY S,
RES AT T FI Tl H €| A FREET 5, Fadar 9o age 9e |, 39 THN 6
<mael &1 Tkt (79l o) i, Frefataa AT on B sTegel | =aa fha @ R
fadsrR A =1 fawl (Rs #)
oA HdAl YLH 130
A [ 10,000 20,000 30,000} R IEE
50,000 30,000 10,000 | TE=RUT &

HER A8 ! fohl (Rs H)

S TR T30
AB[ 5000 10,000 24,000] RLIERE
30,000 20,000 0 | T faE
(i) Uh TREM &1 % YN °h el i THdet 9 STaer &1 HiHfer fasht
EEEAIEE]
(i) THdaR =l 79s sTagel | g5 Taeh! ¥ &Hl 9d Hifaq)
(i) Afs <A frmml =1 et Tosht W 29 oy e €, @ g o Y% Y &
el 1 Tashl T Tdieh fRyM 1 e aren a9 o ehifsm)

(i) Y% THEM FT YU YR F A6 i HdeL qo1 el H Tdh TN °h
<ol 1 fosnl A= < R 2
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IHEAT A =

15,000 30,000 36,000 T
A+B= .

70,000 40,000 20,000 el e

(i) o=t =1 37ien seged 9 g8 fot § % A= G €,

AT THA EE3Y
N po| 5000 10,000 24,000 | T
30,000 20,000 0o | e faE

2
(i) B 2% = —xB=0.02xB
100

IEES S WA A7

_ 0.0 5000 10,000 6000 | THEIT
20000 10,000 10,000 | T T8
ElSENIl A 30
_ 100 200 120 | TEfeRE
400 200 200 _| TEeROl fHE

d: THGE HE H, THIRIM, Tk TR o =ed i Tkl T %A9: Rs100,
Rs 200, 991 Rs 120 o9 W 3@ ¢ 2N A T8, Jois TR & =aa &1 feeh!
T FHHI: Rs 400, Rs 200 @1 Rs 200 o A5 s 21

T <ife o i 2R 7<m 3 i €1 10 2 Ferm 99 5 Fwer! 1 e T SEdt
€, 99 T <\ &1 8 FHAT a0 10 FET BT YHh] F1 NERIRAT &1 9 IH Tk gHA
R (FFA) TG wH F fouw 9w, @ Fefafad TR @

FAT - T Rs 5, FEHT F1 T - FeiF Rs 50 &

A W W Yy w ot gl wd s uei? vyead, @
Rs (5x2+50x5) 3%fid, Rs 260 i a9l €, S <9 HI Rs (8 x 5+ 50 x 10)
37efiq Rs 540 T Tl 81 89 SUg Yol 1 enege Frewe | frefafad 7R 9 v
F THA €
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MIYIRAT ofq 7 I (FUE H) IR AT (FUEt o)

25 5 5x2+5x507 [260
8 10 50 8x5+10x50| | 540
M it fF 59 30 8 o7 3F W 99 6 R 94 FEfafad =R E

FAH - YAF Rs 4, HaMl H Th - FAH Rs 40

o, W 91 TRH g0 SR i & T oTasasd SR T Rs (4 x 2 +40 X 5)
=Rs 208 AT Rs (8 x 4 + 10 x 40) = Rs 432 €I

T SuE gE w1 Frefatg  n 9 el w5 g €
EgTERAT ufd 7 W (wuE W) ATeFTE AT (FuE H)
[2 5} [4] [4x2+40x5}_[208}
8 10 40 8x4 +10x40| |432
o, Swde A qenetl H ura gErell & ww W oy freuw g frfafea

YR 9 Tehe L Thd 8
MIYIRAT gfd 77 I (FUE H) IR AT (FUEt o )

2 5 5 4 5x24+5x50 4x2+40x5
8 10 50 40 8x5 +10x50 8x4 +10x40

[260 208}

1540 432

ST fqawor el % VA H1 UF ST E| FH 3@ ¢ TRl AT B
T % T, A T T e B TR %) we S e 2 A sed AR
I[UFIWWE{G'(Productmatrix)é}?@mﬁmqﬂﬁaﬁm,%ﬂAqﬁqﬁﬂﬁfﬁw
B % W 1 Wht, FFal o FHATEN (Element-wise) TH Fid & A qgud o
Ol 1 ARTH T H &1 SO F9 9, 79 ARl o A & fEfatEd we
Y gftefia w3 2

< SRl AT B 1 UFhA UG g €, Ak AH Wi %1 wen, B § ufaadl
aﬁm%waﬁ?ﬁ%lﬂﬂﬁﬁﬁqﬁA [a,) TF m x n Ffe 1 AFE & AR

=[b ]qaﬁnxpchndwa|aga%|aaaﬂsqﬁAamBa?rW@mxpaﬁﬁ
wwcmélwcwakwmc I i o6 TI0 g9 AT i ufa
ﬁiB%kﬁﬁﬂﬁéﬁ%aﬂIfwmmmmww%lma
T A H1 ATHA I F Ad §1 g VR H A1,




=g 8l

A=1la,] B=1[b]

ij"mx n’ Jjkinxp

@ AH W U [a,a,..a T B F kA WA

n
F — _ a.b.
%, ad ¢, = a, blk+ a, b2k+ a, b3k+ —ta, bnk— ,Z=:1 ij Ok

bnk
e C = [c,],, , AT B H PAFA &l

2 7
W%W,ﬂﬁc:[l -1 2]6941 D=|-1 1| &
0 3 4 A

5_
12 2
ToFTE CD URefya #4991 CD 0 34 L1 T 2 x 2 3TeFE © forgeht
5 4

T Ufate C @t fedl dfda st ufaftedi &1 Do fonsdl a9 &1 wa ufafteai <
%A o AMEA & IU edl 81 39 I § 9 =9 e frefataa €,

wmdE [ [ 20 7] [1)(2)+(1)(1)+(2) (5) ‘1
GRZIRZE —1l 1=

Wy otema |0 3 4] 5 -4 ? 9
v [ [ 2 7] [3 (1)(7>+<1)(1>+2(4j
el T -1 1=

wWadkeEmm [0 3 4] LS5 -4 | ?

{H’ﬁ tﬁ%ﬁ _1 -1 2_ B 2 7_ _13 ,2_
qdql 9¢H —1 1=

wWawaema |0 3 4] L5 4] [0@+3D+4() 7 ]
e dferd _1 1 2_ B 7 1 _13 _2_
qo TR -1 1=

wWaw e |0 3 4] L5 -4 _17 O(7)+3(1)+4(—4)_

13 =2
Ad: CD =
17 =13
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gz a O P ams 2 %0 %4 apwm whm
2 3 7 9 8
AFFATH2 WY € 1 eTege B F1 WAl o TAM €1 o7ud AB uftfig g1 o

6(2) 9(7) 6(6) 9099) 6(0) 9(8)
2(2) 3(7) 2(6) 39) 20) 3(@®)

12463 36+81 0+72] [75 117 72
Tl 4421 12427 0+24 :[25 39 24]
EEEEA = AB uftwfia 2 4 7% stevas HEi € R BA W uftfia g swd
STEI § AB UG © WY BA Ui 7€ € iR BH 3 %W € SHAH Haw
> dfeat (3 dfeaal F&) €1 afs AT B FRT: m x n 91 k x [ Hifedl < 7T
€ 1 AB @1 BA T €1 uftifid € afg aiw oraet Ifg n=k 9o (= m N famry
qu,ﬁAaﬁ'{BﬁﬁwaﬂﬁaiaﬁW%,ﬁABH%BAﬁqﬁW
B 2l
3-1135@" £l Mo =t TR -farEET (Non-Commutativity of multiplication of matrices)

&9 €9 Ueh S<E o g s@i TR, A AB 9w BA ufiwifya of &, 91 ¥ etevas
T ¢ % AB = BA @

23
1 2 3
afg A 4 2 s AL B 45 ,d ABANBAG hitsU) 93T R
21

AB # BA

Fiifer foF AT 2 x 3 37558 & 3R B & 3 x 2 =J8 €, 37y AB @2 BA M
& gefyd € a9 FEW: 2 x 2991 3 x 3, Hifed & Mg €1 A Hifw fF

2
1 2 3 . 2-8+6 3—-10+3 0 -4
AB: 4 5 = =
4 2 5

—-8+8+10 —-12+10+5 10 3
21
23 212 4 6 6 15 10 2 21
1 2 3
3N BA= 45 40 s 4 20 8 10 12 25 =|-16 2 37
21 2 4 42 65 2 2 11

TeZaAI AB # BA.
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ST ISE § AB 991 BA fq=1 =1 shifeal o emege ® oW sHfw AB = BA
21Tg I UH HiE Hehal € B AR AB 92 BA AT GHME I & g o H9ed: o
TE g1 g T o 76 21 98T 79 vF 9w 9% fewen & fau % @ € fE oAk
AB 9 BA UHH #ife & =& A ff 7% mavas T € R 9 wme e

afe A= Lo GEll B=[O 1]%??{ AB{0 1]
1 0 -1 0

0 1
0 1
N BA= 0 21 TI=ad AB # BA &

3d: Tege A FH-faft e T g )

el v acwd 77 96 © fF A 91 B eegel o 34wl gt % for, foch
feTw AB @en BA ufieifyd &, AB » BA €I 3@ <k fam

10 30 30
qﬁA:[o 2]’B=[o 4]’?ﬁAB=BA={0 8]
= i i wum Fife & famol el 1 A wu-fatma g 2

T I[HAT TSR oF TUTES oF T | I 37gs: (Zero matrix as the product

of two non-zero matrices)

e 9 ¢ % <1 arafas s o qaen b & o, AE b =0T @ A q g = 0 e
b=0%m[ B &g Tl & fom =g sifaEria: T € g €1 39 91 R T T ST
FERER

0 -1 35
aﬁ;A=[O Z]HWB=[O O]%?ﬁAB%‘[ﬂHHﬁW

°qIAB—0 -17[3 5] [0 o

@ o 2}o o] |0 o

¥4: IS T 2AeY8] 1 UG Teh I STefE ¢ ol Aa9ash T2l € foh 571 9 uh
g A I g8 I

AEl % O % U 1 g9 A= T TR Syufe fiu Soo W w®
1. arg=d fem: ff=l o 99 sl A, Bden C & fau
(AB) C = A (BC), 99 | THI%HI0 = A &1 qfiwfya g €1
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2. Taavur fam : 6= o 91 3m=gel A, Bd=1 C & fau
(i) A (B+C)=AB +AC
(i) (A+B)C=AC + BC, 59 o ¥t & Al 987 gfiwfya g €

3. U oF AN T AT : Telh o ST Ah fau ¥°[ #ifc & T& e
[ &fde 36 T9E B T, fF JA=Al=A

9 BH IR0 oh GRI IYYE IUIH 1 AT H|

I 1 1 13
123 4
s A 2 0 3 ,B 02 @HC 50 21FﬁA(BC)
31 2 14

AT (AB)C 91 Fifsiw 3R fs@emsu % (AB)C = A(BC) &1

1 1 1 13 10132 4 2 1
T AB= 2 0 3 02 2036 0 12 118
3 1 2 14 3029 28 115
2 1 22 40 6 2 8 1
1 2 3 4
(AB) (C)= 1 18 ) s 1 3 20 336 4 18
115 1 30 20 3 3 4 15
4 4 4 -7
_ 35 =2 -39 22
31 2 =27 11
(13 1+6 2+0 3-6 —4+3
1 2 3 -4
o7 BC = 022021=0+4 0+0 0-4 0+2
1 4 —1+8 —2+40 3-8 4+4
(7 2 -3 -1
_|4 04 2
7 -2 -11 8
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1 7 2 3
Jdud ABC= 2 0 3 4 0 4 2
3 1 7 2 11 8

74 7 202 3 411 1 2 8
=14 0 21 4 0 6 6 0 33 2 0 24
21 4 14 6 0 4 9 4 22 3 2 16

4 4 4 -7
35 -2 -39 22
31 2 =27 11

TS, (AB) C = A (BO)
0 6 7 01 1 2
Ik A=|-6 0 8|,B=|1 0 2|,C=|-=2
7 -8 0 1 20 3

d AC, BC @9 (A + B)C &1 Ufighed =ifem) J® o wenfya ifaw f&
(A+B)C=AC+BC

0 7 8
A+B 5 0 10
8 6 0

0 7 8 2 0-14+24 10
Haud, (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
e AfafEd AC= 6 0 8 2 12 0 24 12
8 0

7 3 14 16 0 30
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0 1 11[27 [0-2+3 1
s Beo |1 0 2]|2 |=[2+0+6|=| 8
1 2 0f[3] [2-4+0] |2
9 1 10
ELS TG AC+BC=|12|+]| 8 |=]20
130] |2 |28
peri=roe) (A +B)C=AC + BC
1 2 3
aff A=|3 -2 1| % i quizw fF A®-23A-401=0
4 2 1
1 2 301 2 31 [19 4 8
W E TR A’=AA=(3 2 1|3 =2 1|=[1 12 8
4 2 1|4 2 1| [14 6 15
1 2 3 19 4 8 63 46 69
zfeT A=AA= 3 2 1 1 128 69 6 23
4 2 1 14 6 15 92 46 63
63 46 69 1 2 3 1 00
S AP_23A_40[= 69 6 23 -233 2 1 -400 1 0
92 46 63 4 2 1 0 01
63 46 69 23 46 69 40 0 0
_ 69 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 0 0 0
— 69 69 0 6 46 40 23 23 0 =|0 0 O
92 92 0 46 46 0 63 23 40 0 0 0



TFE 87

ot faem g 9 & SRE U TeHfaE Sd A ST SHREN % JEN
od Tk S HUeh HH &l 3h T STfdigd ANl GRR gq dF fafiR g Hueh T
FE e gam 3 € SllH g, SRR S 99 T A g Yol e 6
Yok (Y ) 9 eTege A § o €,

T Tk Jed
40 THATHA g
A= 100 T HT
50 = B

XANY 3 TR0 H, UdF TN o TFIh| i G&AT 3G

Eikant WA TE 5w

1000 500 5000 X g g &) xqen y wed § Ui <6 g0 o F
3000 1000 10,000 Y

TR ol 1T S L)
T T
[ 40,000 + 50,000 + 250,000 71— X

BA= 120,000 + 100,000 +500,000 | = Y

[340,000]— X
720,000 | > Y

3Fd: o1 g <A1 Vel H o HT TR el S FHEI: 340,000 T G 720,000
T e Rs 3400 T Rs 7200 £

3 2 2 5 3
(i) A+B i) A—B (iii) 3A - C
(iv) AB (v) BA

meﬂﬁmﬁA:[z 4],3:{_1 3},c=[‘2 i],mﬁmﬁmmw:
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TrefafEa &1 9fiwiaa sifad:
[a b] [a b & +b* b+ [2ab 2bc
@) + (i) +
-b a b a at+ct at+b? —2ac —2ab
b ° 1270 _cosz x sin’x sinx cos’ x
Giy 8 5 16 8 0 5 (v) +

5 3 2 4 _sinzx cos? x cos’x sin’x
Tefiia oHse aftefad Fifsm:
1
[a bl[a -b ol 3 4 [ =21 2 3
T | P (”)3[ ] W 1y 312 3 1
(2 3 4][1 -3 5 21
. 1 01
Gv) |3 4 5]|0 2 4 V) 32121
4 5 6][3 0 5 -11
_ 2 -3
& 3 -1 3}1 0
V1 .
-1 0 2
- 301
2 3 31 2 4 1 2
AT A 5 0 2.,B 4 2 5 d@C 0 3 2 ,d (A+B)d«d
1 1 1 2 0 3 1 2 3

(B — C) gfihfera swifem) 9rg & gaaiad e 6 A+ (B-C)=(A+B)-C.

It A dqe1 B ,d 3A — 5B dfishfea wifau)

D W
W WA Wl

W[ W= W]
N = |
NN N n|w
NN |
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el FRTL, cos C?se sin 6 + sin® sin 6 —C(?se
—sin@ cosH cost sin©
X @9 Y 9 Hifag At
) 7 0
1 X+Y 5 a0 X -Y
. 3
(i) 2X+3Y qa 3X 2Y
3 2 1 0
X @ Y 9 it Afg Y = 4 e 2X +Y = 3 5

13 0] [5 6
xwymaﬁmqﬁz{o X:‘+|:i) 2]:[1 8]
Ted HHEAU hl x, y, z ga7 1 ol T i Afg

1
y t 0

Ife x

3 1

«f )

z w

FHifad|

COS X
¢ F(x)=|sinx
0

EIELED

5 —1][2
PR

B

_2}+y|:_1]=|:;0} % qr x a9 yéﬁ HH A aﬂﬁﬂa

x 6 }+|: 4 x+y]%ﬁ:[x,y,zﬂmwa?ﬁqﬁ§lﬁ
-1 2w Z+w 3

—sinx O
g d fag w9 & F(x) Fy) = F(x +y)

cosx O
0 1

N
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=
A
- 1
O =
i \S]

31(-1 1 0 -1 1 0|1 2 3
0off 0 -1 1| 0-1 10 1 O
0] 2 3 4 2 3 4111 1 0

2 0 1
<€ A=|2 1 3
1 -1 0

[E—
[E—

2 @ A2—5A + 61, %1 TH Fd Hifa]

1 0 2
g A=|0 2 1
2 0 3

2 fug FIT & AS—6A2+7A+2[=0

3 2 1 0 .
a= A . 5 aan:o | Td A2=kA - 21 % df k Jd i)

0
0 —tan—
afg A= 2 | qen 1 2 @ U qEEE TR 2 A T Ff
tanE 0
2

cosa —sina
ﬁn“I+A:(I—A)[. ]
Sin o cos

el =R W9 & 9 30,000 FUA & S ¢ 99 < fe-fa= e % arel
T TR w0 81 Yo W18 W 5% ot qen fgda =g W 7% At sare ur
T1 €1 AE H o TN 5 T8 fuifE S i 30,000 T 6 wiW B
< YER & il § A9 e o fan fee yen 9 e = ¥ & uw $a
EILETE S

(a) Rs1800 El  (b)Rs2000 =

TR Tohel 1 TEa! %1 THE H 10 Soi WA famM, 8 <o sifask faae qen
10 TS TS T ek ©1 37 J&h! H1 T9hd Jod HEIT: Rs 80, Rs 60 o
Rs 40 Ui T 81 3Tege e o T g 9 Hitay f g el =i
o= © TR W1 Pl Tehal HATS T 2

o ey T X, Y, Z, WA PHHEIT: 2xn, 3xk, 2 Xp,nx 30 pxk, HifeAl
% oTeE T A XUy wew 21 e 22 § ' sWm gy
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PY + WY & TRIYd €1 & AU p, k991 p T R0 Ufdaey gmm?

(A) k=3,p=n (B) k&= & ,p=2

(C) p&E=3 €, k=3 (D) k=2,p=3

g p=p,q A 7X - 5ZH Fife 2

(A) px2 (B) 2xn (C) nx3 (D) pxn

70 oT=es o §H fhel omege & ufiad 9o oo favw yen & enegsl, 59 wAfhE
e ( Symmetric Matrix ) 92 Tawd ¥HiHd 3192 ( Skew Symmetric Matrix )
I S

A% A=[a,| T mxnHie F A € A AT el qe W H R

faf= (Interchange) & ¥ W« BH Arell e A A7 9fierd ( Transpose ) HEaTdl
g1 e A% Oiad &1 A7 (I A7) ¥ Frefm @ €1 @ = §, afg

A=la), T A =[a], 7 ST, A

ijim

3 V3 0

51

gda A

3
A= *f Eu

5

1 1
1 5,
5

3 2

19 70 THl oo o uRed ey & fefaied urem! =6 o 3uufh fSu = &
€1 TR FoATTA SUgF IS0 g TRA S Whar €1 SUgE i o Rl oTegE
AT B & fam

i (AY =A (i) (kA) = kA’ (&l k g &=L 2l)
(i) (A+B)Y=A"+B’ (iv) (AB)Y =B’ A’
afg A 3‘/§2H941B 2 1231%@%’1?@3@@@?!
4 2 0 1 2 4
Elﬁﬁl@:
i) (A =A () (A+BY=A"+B

(iii) (kB) = kB’, SI&l k hIE 3T=H B
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() &l
3 4
A3 32 —A'=|\3 2|2 =] 3 21_A
4 2 0 4 2 0
20
I (A =A
(i) =&l
2 -1 2 —
4 2 0 124 5 4 4
s
SFTE (A+B)Y=|3-1 4
4 4
3 4 21
- Ao V32.B 12
20 2 4
5 5
TS A"+B =|\3-14
4 4
Sfd: (A+B)Y=A"+B’
(i) =&l
P s B L
12 4] [k 2k 4k
2k k (21
LEl (kBY = | —k 2k |=k|-1 2|=kB’
2k 4k| | 2 4

1 (kBY = kB’
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2
GAEA 4 ,B 1 3 6 d HAMG FIfMT (AB)Y = B’A’ B
5
T&l
-2
A=| 4|:B=[1 3 6]
5
2 -2 -6 12
T AB= 4 1 3 6 =|4 12 24
5 5 15 =30
2 4 5
ad (ABY= 6 12 15
12 24 30
1
& A'=[2 4 5],B 3
1 2 4 5
e B'A’= 3 2 4 5 6 12 15 (AB)
6 12 24 30
T (AB) = B’A’

TF T e A = [a,] FIT FEAM & ARG A= A A 9 F F
el % T [a,] = [a,] FI

Bo2o3
TEW &% AU, A=| 2 —1.5 —1 | U% THHA TR ®, Hifd A=A
3 -1 1
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T T AR A = [a,) T TG AE FEA T, ARA = - A, Hq
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T HEAT 11 901 12 5§l 3w g

I A9 B U9H whifz % HHfHA @eg € 9 AB - BATH

(A) oo wmfi mege @ (B) &HfHd o7ege @
(C) A P & (D) THTH T &
afr A % S G AL A S AR aF AE 3
Sin COS
A) = B) —
(A) 6 (B) 3
C 3n
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el oegE W B W W1 EiwAd (Fwaeon) Ry s €, T 9 o ofses qen d=
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fdl 3 il 51 W w1 R (A Udietee &9 (symbolically) H,
it qen jeff afacr 6 fafa @ R < R e /& ae ﬁ{wﬁé?faﬁﬂaaﬁ
chgmﬁ“afqﬁ?ﬂﬁ%lmwé?m

1 2 1 -1 31
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5 6 7 5 6 7
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WO, L, FTET B W e 71 I 2 €
7 -1 3 =

(i) Toreh ufea ot v o oTaal | el o= faa 1eran w09 o T TaTal &

Torell TR e ¥ U ich SISl TdiklcHeh &0 H, il Gfed oh F1ael |
J7 T <h T STl hT kW 0T FEeh W H R, — R + AR ¥ Tl w
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HI W HET FIC, - C,+ k C, ¥ Frefud w €
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0
1]=I%| 3Td: B &TE, A %1 JohH @I

T R H, B= A 91 A S8 B, F FHH ¢, F¥iq A =B’

1. TRl PR (Rectangular) STE 1 gk 3TYE Tl Al €, ik ToHHa
AB T BA % 9fisifid 2H 3R w9H & % fau, 9% sifard & fF A9 B
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2. Af% B, 3YE Al <ghH &, q1 A, 348 B 1 HchH BIdl &l

[(AckH ATHE o1 FAfgdrad (Uniqueness of inverse)] ] fmddt =t YL hl HhH
e, Al IHH A % o eAfgda =ar 2

M AT FF A = [a | e m ], TF o1 oegE 21 Ak |al 31, @ O i
BamCWAéﬁﬁww%maﬂﬁ@@ﬁB C#

Ffr e AH kA B §

2 AB =BA =1 . (D
FIfh g8 A F1 FIohd C 1 7 31:

AC=CA=1 )
& B=BI=B (AC)=(BA)C=IC=C

IfE AdAl B HHM Fife o FHchAUE 3Tgg & d1 (AB)'=B' A"

Weh kU TS T TR ¥
(AB) (AB)' =1

A (AB) (AB)! = AT (A% AT Uil § TEPH & T)
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I (AB)' =B A"
(AB)' =B A"

g 88888

T oifeT fo X, A9em B BHM Fife & egE € 991 X = AB ®1 378 THiH0 X
= AB W WRfes dfe wmaneti =1 yam & % fau, g0 37 dfaa wiweett o1 and ue
H X T W I U H YUH e AR, Th W A FH|
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ST oft= 1 e | TEd g eF Ae Ry e ¥ T, 9fE AT T e
g fp A 1 i € 9w dfa wfeanst & @ g A 9E 6 % fe,
A = 1A fafan @it ofeq dfearest =1 780 A = IA W 99 9% 4 MW <= 96 R
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= =2 -1|A (R, = — —R 3 TN gM)
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1 -1 1
2 2 2

T Al=|-4 3 -l
5 3 1

L2 2 2]

afg P=[i§ _T] g a1 P9 wifer, 9fe 35 afaa 2

P = I P fafigu srefq, [1_2 —2]{1 Q]P

1] o 1
TR I L 1
£l 51=]10 [P R > REW)
o1 o 1
= =0
kU 5 (=110 |p ®, >R, +5R 3M)
0 O 1 1
)
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sfidea e 21
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3H AL H, BH had drkdidsh Hiaredl o 3 Hild aF o TR W fa=ar &)
T S H TR0 o T o, STHRAE, He-wre SR IS %1 ehd 9 S
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det (A) = |A| = A= ;,\:;\ = a11a22 — a21a12
21 a22

2 4
‘_1 Z‘Tﬂqﬁaﬁ?ﬁﬁm

2 4
-1 2

‘ =2(2)—4-1)=4+4=8



X x 1

1 HH A Hitg)

x—-1 X

X x 1

vel x| FXO-G+DE-D =x-(-DH=x-x+1=1

I Fife o =regs o Wit w1 fgdia #ife < wrfirerl § =gad ®ieh Ad ffan s
21 U8 Uk U 1 UH U (I Uk WW) b STAY FHI HEdn €1 g il
F TR 1 B: TER W FERG R S @ A oferl (R, R, @1 R) H ¥ TR
F WA AN A WA (C, C, a0 C,) § ¥ F&F & T T T FER0 FHH GO
< ¥ S fefatea ffa § v e w2
T e A=[a ], ., o TEOE W =R w6 F

ij13x 3’
a;; 4 dp

g

Slgl |A|: ay Ay Ay

a3; Gz ds
wow ufdd (R,) o 9T JERor
a, a; a;
|A|=|ay an ay
a3; Az Ay
R, & TEW A a, B (~1)+D [(<1)@ T i gRfes |A| #T e
Hferd (R 92N Tl &9 (C,) o6 3Tadell ! g2 ¥ Wi fgdi™ Hife o |foes 9 qon
FR FIFF 0, R X C F ferd ¥

Ay dy

aﬂh D it a3, di;

Fif® a,, R, @01 C,H figq 2 z@fam R, & TR aTd a, F (-1)'+2
[(~1)“=" T ™) 3w TRfoes | A | el U (R) T TR WE(C,) FT TeH ¥ Uw
fgda %n o wRfo 9 o Hif

3?31?1\ (—1)1+2a12 0 a.

Fifd o, R, @1 C,H fom 3 zwfam R, & & s/ & (1)
(1) T ™) i wrfrs | A |1 Teel Wi (R) S A6 w9 (C,) F w2 § T
F Fifz 2 T @ T

ay Ay
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ay 4y
a3 Ay

3:{% (_1)1 +3 a,

9 A "R SAIq | A | SHsieh shi ST =0T 1, 2 F 3 9 9 qH0
Tl 1 AN e fAtEu ST

Uy Gy 2 D1 s
det A=Al = (-)'*'a, D" a,
Gy A3 a3 Ay
a a
1 3 21 22
+ (=D ap
a3 dzp
Rl |A| =a, (azz Uy — 3 Ay) — 4y, (a21 s — Ay a23)

+ a;, (a21 Ay, — 4y 4y,
=ay Ay Ay — 4y Ay Ayy — Ay, Ay Ay + 4, Ay 0y + 445 4y Ay,

— a5 4y 4y, . (1)

PSSRl =o =10 =l %1 U | wEe S
fgdtar dfer (R,) oF rfasT wewor

a4 43
|A|= 0y ay ay

az; 4z dsg

R, % ST TRV FH W, Y W B 8

a a a a
21 12 i3 2 2 1n 93
|Al= (D" ay =D dx»

Qs ds3 as; ds

a a

23 n 9

D" " ay
d;  dxp

=4y (a12 3 — Ay a13) t a4, (an a3 — 4y a13)
— Ay (an sy = 4y Ay,
|A | =0y 4, A+ 4y, 3,05 F Ay, Ay gy — Ay, Ay Gy — Ay 4y Ay,
t a4, a4, a,
=y Ay Oy — Ay Gy Ay — Gy, Ay Ay + Ay, Ayy Ay + 4y 4y Ay

—a, a, a, .. (2)
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TS WW (C,) T I T
Ay 4 Az
|Al= |y axn ay

a3 4z 4z

C,, 3 e TR0l % T g5 W B ¢

a a a a
11 22 23 2 1 12 13
|A]= @ (1) ay, (1)
Qs ds; az, A3
a a
31 12 13
+ a3 (=D
Ay Ay
=4, (azz Uy — Gy a32) — 4y (alz Uy — Ay, a32) + as; (alz Ay — a4y, azz)

|A | = all a22 a33 - all a23 a32 - a21 a12 a33 + a21 al3 a32 + a3l al2 a23
=4y 43 Ay,
= all a22 a33 - all a23 a32 - alz a21 a33 + alz a23 a3l + a13 a21 a32
-a, a, a,, .. 3)
(1), (2) 31 (3) ¥ T ¢ FF |A| 1 OF 99 €1 T TSR & 1 o fu sig

fean & fF 9 7% wenf@ #E fF |A|FR,, C, 3R C, % 7R TR0 (1), (2)
SR (3) ¥ I gfoTH o wEE 2

37d: Tk WRIUTh ! fohel off ufed =1 w9 & 2799 T80 3 W ¥9H 91 9w
T 2

(i) UM 1 TA P oF Tl g5 AR 1 59 Ufad a1 W9 oh TGS TR0 Rl
e vt g sifhad gt 2
(i) WRUTHT T TEOT H¥d T (—1)'+ H IO I o TIH W, TH (i +/)eh §7 A
favm g9 & STER +1F -1 ¥ 7 L FFd T
2 2

iy #A effom A = 40 ST B = ;éaﬁ%mww%ﬁ

A=2B.TRg|A|=0-8=—-83|B|=0-2=-2%
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TR HINL FF |A|=4(-2)=22|B|A|A|=2"|B|, &l n=2,a Tl A
9 B &1 *ife 2
9% 9§, A% A=kB, el A9 B i el &1 FIfe n €, 99 |A|=k"| B |, el
n=1,2,3%

1 2 4

Rfors A=|-1 3 0| % 99 9d Sifsm)
4 1 0

o fn e et w9 o 31 sfafes s ) sefae @ w9 () & o
WU i W B9 W 2ian € fe

-1 3
4 1

1 2
4 1

A 1 2
A= -1 3

=4(-1-12)-0+0 =-52

0 sin —Cos
A= |—sin 0 sin HT HH A hifed]
cos —sin 0

R, I TR0 FH W EH W A € fE

0 sin —sin sin —sin 0

A=0 )
cos —sin

—sin cos

‘—sin ‘—cos

=0 - sin o (0 —sin 3 cos &) — cos ¢ (sin ¢ sin [ — 0)
=sin ¢ sin § cos ¢t —cos ¢t sin . sin f =0

3 3 2
EIE * ‘ﬁxé?nmamaﬁm|
x 1 4 1
3 x 3 2
EED
feen x 1 4 1
&g 3-x*=3-38
31941?1 x> =38
d: x=i2\/§
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Y9 1 § 2 9% § HRURT 1 HE 99 hiteT

2 4
=5 -1
_|cos  —sin . ox 1 x-1
@ | . (i1)
in cos 1 x 1

ae A= j A1 feEmsy | 2A =4 A

B, @ fERT [3A]=27 A

o
>
I
O =
o = O
N S

0
Trefafad il =1 99 9@ wifed
3 .1 -2 3 _4 5 0 1 2
Qo o -1 @ [1 1 -2 Giy [-1 0 -3
3 5 0 2 3 ] 23 0
2 -1 =2
Gv) [0 2 -1
3 .5 0
11 =2
I A= 2 1 -3 8 d|A| 74 Hifawl
5 4 -9
x % OH Jd HifeT Tfg
|2 4] |2x 4 |2 3] |« o3
W15 1] |6 @y 50 |2x s




R 119

x 2| |6 2
afg 8 ‘18 6‘€‘f?ﬁxw 2
(A) 6 (B) +6 (C) -6 (D) 0

el ST mss o T TR 1 TR0 % Wl 81 39 o093 § eH URfE & 9
UEE D FEES HO THY TF Ul O WH H I h1 Gl 6l AHEdaH U
FH W TH1 7F A9 HET T 8wl 21 A qorad fedt off Fife % wrfo & fau
T & fhq &9 W& & 3% Shadl dE FfE 9 o TR q% Hiigd @

feth wfores &1 AF TEeH! dfEddl @i el o wWeR gfiEfdd s W
safafda = 2

a, 4, da;
AU —HH Sl A= | b, b,
G G G
T i & SR T W, BH W F 2 R
b2 b3 bl b3 bl b2
A=q 2 3
G G G G G G

=a, (192c3—b3 c,) —a, (b, c3—b3 c) + a, (b, c,-b,c)
AT dfedl =1 W ufafda 9 W 56 9nfien
a b ¢
W g 2

A=la, b ¢

a; by ¢
A Tl TUH WA % SR T FE WEE T4 E f
A =a, (b, c,—¢,b)-a, (b c,-b,c)+a, (b c,-b,c)

d: A:/_\l

ST e § W € T A% ATw o ege Al det (A) = det (AY), &
A, A %1 Tftad 21
s R = i 7R @R C =i ww ¥, a@ o ol w3 TR
GfierdH 1 89 Habad 4 C, <> R fer@
HSU EH IO TUIH 1 IS A FATTd hi
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2 -3 5
A=|6 0 4 |<h fou uigd | 1 HATT F IS0
1 5 -7

R 1 GUH Ofed b SR TR R W,

6

=2
=1

4 3
< o|-e»

6 0

15
=2(0-20)+3(—42-4)+5(30-0)
=_40-138+150=—28

il 3wl ) T fiEdd w9 W EY W o el

2 6 1
A=1-3 0 5| (Bd WY& RY T FH W)
5 4 -7
0 5 6 1 6 1
-2 —(-3)
4 -7 4 -7 05

=2(0-200+3(-42-4)+5(30-0)
=—40-138 + 150 = - 28

e A=A,

#d: O 1 HAT g

fE T TR0 i i g dfEE (I W) T wER gfEtad w fea s
&, 99 Ui & fog ufafda @ o 2

a, a4, a4
YT qH Wi A= |b b, b

G G G
T Tfed o STRY TR i W eH U #
A=a (b,c;,-b,c,)—a,(b c;-Db,c)+a, (b c,-b,c)
TRel SR el dEl # TR ufEfdd w6 Ui R,oR, ¥ W T AR
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A = b b, b
a 4, da;
g1 30 ded ufE & eefaw T . W,
A1=a1 (c, b3—b2 c,) —a, (c, b3—c3 b) + a, (b2 c, —bl c,)
= —la, (b,c,~—b,c)~a, (b c,-b,c)+a, (b c,—b,c)] A 2l 2
T LR A =-A
7 TR, EF TRl 9§ Wl 1 wem uftafda e 39 g = wenitd T HEd €

7 R % TR i 1 R, s R T W 3 weR afted
C, > C = 3m fifée + 2

2 3 5
AL A=|6 0 4T o 2 F A FHfom
1 5 -7
2 3 5
THAA FLTh € T A= |6 0 4|=_28 fan 3= 6)
1 5 7
R, 3 R, ! WER fEfdd &5 W 4fqR, < R, ¥
2 3 5
A=l 5 —7|9w @
6 0 4
TRfo A, F1 Tl Ui % IR T T W EH AW W ¢ 6
S5 T |t T[S
=20 4|76 4 6 0

=2(20-0)+3 (4 +42) + 5 (0-30)
=40+ 138 - 150 = 28
TS A=-A

o OHH 2 AT gl
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e T R 1 B < Uiaddl (99 WY) ¥9E © (99 9 fagd
oM €), A G % 9E YA B 8

iz B9 TR AT THM iRl (I W) ] FER giEfdd # S € d A
1 A gfiafdd & g 2

denfy, qored 2 o SER A ® fuw W= T R

ZHfem A=-A
q A=0
ST TH T TOTHH H TH IET0 6 I TAH H
32 3
A=|2 2 3| =1 9 dd i
3 2 3

el U o TR W % W eH W H © 6
A=3(6-6)—2(6-9)+34-6)
=0-2(3)+3(2)=6-6=0
T R, R, TAA £
A U TR o Rl T U (AUa W) & YT TFd & TF S
k, ¥ TOT H E @ SHH WA @ kW T 2 S 2

AU HH Ei GlQ A= le b2 62

TOF JUm Ui & TEEEl B AW O B W AW TR A B A
ka, kb, kc

A=la b o

T i o SRy TR0 I W, ¥6 WW Fd © (6
Al=kal(b2 63—193 c,) —kb, (a263—62a3)+kc] (a, b3—b2a3)
=k [a, (192c3—l)3 c,) — b, (a, c,—c,a,) +c, (a2b3—b2a3)]=k/_\

ka, kb, ke, a b ¢
d: a b, ¢ |=k|ay b ¢
(13 b3 C3 a3 b3 C3
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(i) 39 IUHH h AER, B9 Ueh HRMUEh i fhdl U i @1 Wl | 96 s9afis
ToEE 98t el T €

(i) A T Grfoes 1 fohgl < il (I WH) TN TEgd EaEl (SH
T W) ¥, 99 IUH1 WH I 2l €1 ISE0E:

a a, as

A=|b b, by |=0(dfFEl R, R, THIIE #)
ka, ka, ka,
102 18 36

Tfores | 1 3 4 | °9H 9@ Sifew
17 3 6
102 18 36| |6(17) 6(3) 6(©6)| |17 3 6
gadfemfes |1 3 4 1 3 4 61 3 4] 0
17 3 6 17 36 17 3 6
(T 3 37 4)

AqfE Tk HRIUER ] Tk Ui A WH 6 o A U AaEE q (A )
TS| b AP o ®Y H A 8 dl TR0 i | (A 3Afae) Frfvenl % AnTed o6
®q § 9 Toha o Tl 2

a, . 4y ) 3 3 4 a4, 4a; 12 3
ISR b, b, by |=|b by, by| |b b, b
¢ C, [N G G G G & G
aQ ) 2 &3 3
ERIEE] o e = | by b, b,
G ) G

worg e < ST RO FH W EE U € TR
A=(a, +A) (b,c,—c,b)—(a,+ L) (b c,— b, c)
+(a,+A) (b, c,- b, c)
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=a, (b2 c,— ¢, b3) -a, (b1 cy — b3 C1) + a, (b1 c, — b2 C1)
+ A, (D, c,—¢c,b)— A, (b, c,—b,c)+ 7L3 (b, c,-b,c)

(Tl i =EfEed HH W)
a a4, da 1 2 3
=|b b, by| |b b, by|=714 T
G 6 G G G G

T TR T ufaE 9 W o fau g™ e 5 % G Y ehd 2

a b C
goisu fF @ 2x b 2y ¢ 2z| O
X y Z
a b c a b c a b C
AW E TR |a 2x b 2y ¢ 2z| = a b c 2x 2y 2z
X y 4 oy oz gy oz
(e 5 o 3H)

=0+0=0  (UFH 3 AT 4 FH T FH W)
g T ARk o TRdl 9faa a1 WY o v staEda o, gEd o A W
o T Sl o FHH U H g T S @ at it %1 5 9 T €1 e,
AT TH R, > R+ kR A C,— C,+kC, F WM HT al TR0 61 A =l el |
B Ik

a, a, a, a, ke a, kc, ay kc
A WS A= |b b, b e,fr{A]= b, b, b,

G G G G ) G
E& A EfRI R, — R, + kR, % TN §R W@ el §

&7 g9 e of (R,) % S1aEal i SR A" O w3 3% Teel 9 (R,)
Ha sradl | wied g
Hehar g T Wi I W TR fEd € fFR, 5 R, + kR,
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e YH:
a, a, a, ke, kcy, ke
A =|b b, b b, b, by | (IUEH 5 % FW)
G 6 G G G 4G
=A+0 (@ fF R, 3 R, FETA §)
d: A=A

() afz WRfE A® R — AR A C,— kC, & TAM ¥ ¥< wRfors A 2, @
A, = KA.

(ii) A% TF WA R, — R, + kR W€ Wishned w1 uh ¥ Ao ar g fom=n wn
B A M 2 WU R ugel " § ywifad ufEd @ o wiwa 1 v =l
BT Aeu) S 36 YR Wi Tl wdei 1 wieael W wEe 1 S 2l

a a b a b c
2a 3a 2b 4a 3b 2c
3a 6a 3b 10a 6b 3c

TRford A § R, — R, - 2R, R R, » R, - 3R, F WM & W &H U4 € %

3
a

g =ifeu T A =

a a b a b c¢
A=10 a 2a b
0 3a Ta 3b
T: R, >R, - 3R, T &H ¥ &9 TN ¢ fF
a a b a b ¢
A=10 a 2a b
0 0 a
C, o =TIy T T T
a 2a b
A= a +0+0
0 a

=a(@-0)=a(a® =ad 94 2l 2



X Yy z x Y z x Yy z
A= Z X y
1 1 1
¥ R, ¥ R, % 319¥6 WA B
ERISIY A=0
Frefafed 1 5M A Sifse
1 a bc
A= |1 b ca
1 ¢ ab

R, > R,-R, 3 R, > R,~R, & T FH T g0 T ¢ fF

1 a bc
A=1|0 b a c(a b)
0

c a b o

R, 3R, ¥ FW: (b—a) 3R (c —a) IWAMTS TH W FH 94 & %

1 a bc
A=0b a)lc a)|0 1 -c
01 -b

=(b-a)(c—a)[(-b+c)] (T8 &9 b AR THI FH H)
=(a-b)(b-c)(c—-a)
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b ¢ a a
- IS ED b c a b dabc
c c a b
HH wifse
b c a a
A=| b c a b
c c a b
T W R, - R, —R, - R, F T & WFH 90§
0 -2¢ -2b
A=|b ¢ a b
c c a b

R, % TR T & W EH U4 € T

c b

b
—2b
cab‘ =26)

=2cab+b>-bc)y-2b(bc-c*-ac)
=2abc+2chb*-2bc*-2b* + 2 bc*+2abc

b ¢ a
A=0
c

c a b

‘ - (-20)

=4 abc
x x* 1 X%
afg x, y, z fafq=1 &f 3 y y* 1yl 0,
2 3
z 7z 1 z
ar =umE T 1 +xyz=0
x x> 1 2
eHaa g A=y » 1 )
z 221 2
x x> 1 |x 2 X
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2

1 x x 1 x x2

(DL y ¥ ozl y y| (C,5C, 3R @@ C, < C,%F T M)

2 2
1 z z 1 z z

2
1 x x

1y ¥ xy2)
2

1 z z

2
1 X X

=1 wz |0 y x y* x| (R,5R-R, IR, - R-R FH T FH W)
0 z x = x°

R, ¥ (y—x) 3R R (z—x) IFAMS &1 W g9 o< W 8 fF

2
1 x «x

A= (I+xy2) %) (z=)[0 1 y x
01 z x

, =(1+xy2) () —x) (z—x) (z—y) (C, o I YT HH W)
k&2 A=03x, y 3tz aeft o &,
afd

x—y#O,y—ZiO,z—xiO,@Eﬁ 1+xyzz0§lT‘?l€ﬁ?lT%l
1 a 1 1

izufe| 1 1 b 1| abc 1
1 1 1 ¢

R, R, 3 R,H § HE: a, b 3 c IHAMS TH | &0 T w3 & 6

abc bc ca ab

O |

Q| =
S| =

1 1
-1 =
a a

ar us = abe 1

S| = Q|

1
b

o= &=

11
- -1
C C

R,— R, +R,+ R, & TN % W EH 90 € fF
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I 1 1 1 1 1 I 1 1
I+—+—+— I+—+—+— 14+—+—+—
a b c a b c a b c
1 1
= abc — —+1 -
A b b
1 1 L
C & C
1 1 1
I 1 1)1 1
= abc| 1+—+—+— |- —+1 —
R A a b cjb b b
1 1,
C C c
¥ C,— C,~C, 3 C,— C,— C, T T4 % |34 Td € fF
1 0 O
A= abc 1+l+l+l 1 1 0
a b c)| b
1 0 1
C

- abc(1+l+%+lj[l(l—0)]

a (&

1 1 1 o
= abc 1+_+Z+_ =abc + bc + ca + ab = A UK
a c

el = fafs 5 ¢, - C, - C,9C, > C,— C,, 1 T Fh a2l
C,— C,—a C, &1 WA b IHK I bl TA L H T

for v fopw of wRfrR <6 T 5 wE e fefatEd g 1 9 s & fag
ERE I

X a x+a a b b ¢ ¢ a 2 7 65
y b y+b|=0 b ¢c ¢c a a b 0 3 8 75/=0
z ¢ z+c c a a b b c 5 9 86
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RILIC)

1 bc a(b+c) b+c q+r y+z a p x
1 ca b(c+a)=0 c+a r+p z+x|=20b q y
1 ab c(a+b) a+b p+q x+y c r z

2

ab

b

ch

ARIUTRT oF IUTHET 1 TAN L6 U9 6 § 14 9% & fHg Hifaa:

ac
bc|=4a’b’c’

2

—C

0 a b —a
—a 0 —c|=0 ba
b ¢ O ca
1 a &
0 b b'|=(a—b)(b—c)(c—a)
c ¢
1 1 1
(i) a b ¢ =(a—b)(b—c)(c—a)(a+b+c)
a3 b3 C3
x Xy
Y Y B =(x-y) (y-2) (@ -x) @y +yz + )
Xy
x+4 2x 2x
() | 2x  x+4  2x |=(5x+4)(4-x)
2x 2x  x+4

y+k y y

Gy |y y+k y | kK 3y k
y y y+k
a b c 2a 2a
| 26 b c a 2b a b ¢’
2¢ 2c c a b
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xX+y+2z X y
(i1) z y+z+2x y =2(x+y+z)3
z X Z+x+2y
1 x x
© 1 x| 1 x°
x x 1
1+a* —b* 2ab —2b
3
2ab  1-a*+b> 2a =(1+a2+b2)
2b —a 1—a* -b*
a 1 ab ac
ab b1 bec| 1 a b ¢
ca ch 1

T HE&A 1599 16§ HEl I )

afE ATH 3 x 3FHIE & o 2eg% T d |kA|HT HH AT
(A) k|A| (B) K| Al () K] A] (D) 3k|A|
frefafad 4 9 &9 o %9 U2 2

(A) RO T o 2TegE R

(B) TR Uk TefE ¥ Weg TFH G €
(C) TR T ol e | a5 T T 2|
(D) 9 W &K &I

T frael wanet o O @ 6 v faae s sy (o, ), (v, y) T (2, y)),

B q SHRT &Ahd HSh %[xl(yz—y3) +x, (v;y,) + X, (y,~y,)] 50 ==H fepan S
21 379 TH el &l U0 & ®9 § 3H YN T o Hehdl ¢

x oy 1
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(i) Wi E5thel Ush wHTeHs U el & SEfaL 89 Wed (1) § Wk =1 frge
oH o €l

(i) =fe Shet f&on g o o o fern wRfors 1 wATeHes ST SR <1 HHl
PRSI

(i) < W@ g ¥ T a &1 eEwe 3 gl

T T1e #1 £%a 96 Hifaw fage oW (3, 8), (- 4,2) 3R (5, 1)
[ELEECAR-EETOE
3

= %[3(2—1)—8(—4—5)+1(—4—10)]

N | =
N
— N 0
e e

5

Lo 8
2 2

HrUTRT T TET ST A(1, 3) 3R B (0, 0) i Siigd arelt 1@ 1 THiem
A T S kT AF @ HiT A w95 Dk, 0) 39 ¥R & T AABD %1
&5%hel 3T IS 2

A S AB W % fg P(x, y) & 91 A ABP %1 &5%d = 0 (H1?)

10 0 1
zafem 51 3 1= 0
x y 1
1
T U 2 E(y—?)x):()'&l'[y:?)x

S #Aete T@ AB 1 GHE B
9 A ABD %1 &% 3 a1 31 fon € am:

=+3 g0 U © _—§k=i3,i.e.,k= )

N | =
x> o =

3
0
0
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Frefafea yeis o feu 1o oY foget g Bqst &1 &9wa 9 sifau
@ (1,0),(6,0),4,3) @ (2,7),(,1),(10,8)

(i) (=2,-3),(3,2), (-1,-8)

EE fF 5 A (@, b+ ), B (b ¢ +a) FC(c a+b)TH €

G4k § k1 UM AW B T B 1 anhe 4 @ 3 § wel viifeg
frefafea 2

@) (k0),(4,0),(0,2) (i) (-2,0),(0,4),(0,k)

(i) HOTeRT o1 TEN Tk (1, 2) 21T (3, 6) = Toeam aredl & 1 gHR J
i)

(i) ARfoTeR! =T T FTeh (3, 1) SR (9, 3) i e @l @ w1 FHE A
i)

afg 3 (2, -6), (5, 4) SR (k, 4) Tt G 1 &T%A 35 T IHBE & A kH

HHA %:

(A) 12 (B) -2 (C) -12, 2 (D) 12,-2

T =98 § §H STENIMRT 31 Hewe! 1 YA Hich URIUTHI < 0T 1 fa%gd £9
ferg drE|

WU o ST o, 1 STERIE Uk Wi § S el ufE ol A w
fsres s o, foord &, ﬁmﬁwmélma o SERI F1 M, % G
T I B

n(n>2) %4 o GRIUE % Te9d 1 STHNIU 1 — | HH 1 TR0 2l 2

123

4 5 6

7 89
FifF 6 3o Ui Td i wWe A fem 21 Efan W STEIOE = M,

frefafea g & g 2

12

7 8

TR A= H 3 6 w1 SYHRI0TS AR FiTed|

M, = ‘:8-14:-6(A@R23ﬂ1c3%€ﬁq¢)
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Th SR a1 HeWs TS A, G S Hd €, el
Aij = (=D Mij’
o g UReIfid w3 € Wl a, 1 IHEROE M, 2

HRT0eh

i gz‘éﬁwﬁma‘fé?mﬂfﬂmammaﬁﬁm

T a1 IR M, ®

TeT a11=1,lil=all${mﬂﬁjﬁﬁ=3
M, = ST g, 1 STHRS =4
M,, = 3974 q, FT STHROE = -2
M, = &FFd a,, 1 ITERE = |

59 q, 1 WEEE A | FHT
A, =DM ==1)P3)=3
A, =D M,=-1D) @) =-4
A, =D M, = (1) (2) =2
A,=CE1)2 M, =D () =1

A G 43
A= |t Gy Gy % FEEl a, TN a, & ITROE R TEES
31 4z 43y

A it
IUERIUT 3N TgES i YNHW g 89 UM @

- & M Ay Ay

aj I VR P a = ay, A= Ay Ay,
32 33

= — (_1)\1+1 _ _
a, ® W@ =A =-D)" M, =aqa,a,-a,a,

X M ap a3

a,, Bl T T g a =4, d;; —a;za,
32 33

a, d WEWS = A, =)' M, =D (a,a,-a,a,)=—-a,a,+a,a

12 733 13 732
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IR 21 H W A F R, % HUH TR B WEA W 2 F

a, a
ay o3 ayp Ay 21 722

A= (D™ a, + (=D a, + (=D Az |az  as

a3, ds; ds; ds;

=a,A, +a|2A|2+al3A]3,\_T|€T al.jah—[ HeEs Aiiél
=R, % EFEl 3R 3T T qe@el & EEE A
T YFR AT R, R, C,,C, ¥R C, & IR 5 TRV &4 TR ¥ 2|
o TR A, TRl ufia (I @) < etaeEl 3 S W UeEs! & Uk
%7 4 2l
PREEE = v Ui (0 wH) & ofeTal Bl A Ufed (A WH) & "eEel

¥ TN fFA S @ ST AN I B Bl SEUEA, A =a, A, +a,A,
ta,A,, 9

G i3
A (I +a, (-1)® 4 G| a,, (1) ay Ay
a3 4z ay  ay ay s,
a G O3
=|a; @, a5 =0(H® Rlﬁ'{RZWF[%')
a3 43 4
T TR TH o fedEl SR Wl o T Tt R wehd €
2 35
iR |6 0 4| o 3feEdl o SUERUER SN UeWe A Hitad SN
1 5 -7
e RIIEGECAIEIUNED a, A31 + ale32 + a13A33: 0%|
0 4

T OM, = |5 [ =0-20=-20; T A =(-1)"*(-20) =20

6 4
M, = |, = 42— 4=— 46, TEATA = (—1)"** (- 46) = 46

0
Mi=|, 5 =30-0=30; 3@ A, =(-1)""(30) =30
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35

M, =|s 4 =21-25=—4 TWATA, = (1" (-4 =4
2 5

M, = 1 7| = -14-5=-19; SFITFIQAZZ = (-1)*2(=19) =-19
2 -3

M=, 5|=10+3=13 @@ A, =(1)"(13)=-13
-3 5

M, =1, 4 =-12-0=-12; WATA, = (-1)* (-12) =12
2 5

M, = ¢ 4| =8-30=-2% A A, = (-1)*(-22) = 22
2 -3

M=l | =0+18=18 T A =(1)"(18) =18

a,=2,a,=-3,a,=5 TNA, =-12,A,=22,A, =182l

all A31 + a12 A32 + a13 A33
=2 (=12) +(=3) (22) + 5 (18) = 24 — 66 + 90 = 0

Frefafaa TRfoTdl o a9dl & STERUe U9 Tews fafam)

(1)

(1)

2 -4 _la ¢
0 3 W, 4
1 0O 4
010 G |3 5 -1
0 0 1 2

5 38

SE U o STagdl o Wewel o yAM ek A= |2 0 1| @1 °M A1d hifaw)

1 2 3
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I x yz

o W F T % TeEel F W A= Y | oe 96wk
1 z xy

ATA= |ay, ay ay| N a, % WG A @ d@ AH A Frefatad w9 9
a3 4z Ay

= TR ST &

(A) a,A+a,A, +a,A, B) a, A +a,A, +a,A,

©) a, A t+a,A,+a,A, D) a, A +a, A, +a, A,

el 1™ W 9 U SR o SIohH %1 P R €1 3W #Twe] W eH U
T o HohH o AN o fau I o1 o =rer w3l

A" Fd R o TIU U8Rl €9 T AYE Kl HEdes URHNHd S|

TF o A A=[q,] B HeWSH, A [A, ] UiE b w9 F wAA €,

Sl A, SPE a, F HEES 81 AT A WeWSH B adj Ak G T F €|

A Wifel A= a, ay axp 2l

Qs 4z dsz

A Ap Ag A Ay Ay
adji A= Ay Ay Ay F e = Ap Ay Ay ERRd
Az Ay Ag A Ay Ag
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TS R A =4,A,=-1,A, =-3,A,=2
| Ay Ayl [4 -3
o adj A = A, Ay, Tl 9

a4y

a; axp

2x2qﬁﬁﬁ?ﬂﬁ3ﬂ3&gﬁ’A:{ }Eﬂﬂ%@@ﬁade,anaﬂIanaﬁw

A T a,, N a, % o5 IfEfda #2H 9 F wra foran o e € S A= gwin

T 2
e [

fog @=fere TR =iy
29 faq Suufy o frefated w5 fHiée w@ 2

fE AHE n HIE F 3TFE & W, Aadj A) = (adj A) A= |A|L, S&T 1, n Fife
1 eI S B
AU HH AT

ap dip gz Ay Ay Ay
A= ay ay ay % ¥ adjA=| A, Ay Ay
d;; 43 dgg A Ay Ay

Fifh T U o1 WY o TGl 1 I He@S! 1 0T &1 AT |A|h FHE Bl
€ ST I T

Al 0 0 100
T TER AGadiA)y=|0 |A[ 0 |=]a] |0 1 0f=]All
0 0 |A 00 1

T TR, TH 9 THhd € T (adj A) A=Al
37 A (adj A) = (adj A) A = |A| 1 T 2
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UF I ST A STSIGHIINA (singular) FHEC € A |A| =021

12
IR % I e A=, o I WRUH YA T : A SFAHHNA T

% T g A SR (non-singular) FEEd € AR |A| #0

1 2 1 2
wA e A=, %‘IHHA|:‘3 4‘:4—6:—2¢0%|
3T A A €

=0 Tafafea v fom smfa & ffde w2 © %)

I Adel B EMI Tk & hife o HohAvid 2TTgg 8 O AB G BA i 3t
Fife & Fpaviia MegE B 2

HATegel o UHASE H1 GHIUTH 3Th HAW: YR & OSA o THH Bl
€ @19fq_ |AB| = |A| |B|, @l Aden B ¥R #ife & i a1 €

Al 0 0
e W E T (adjA)A=|A| 1= 0 |A] 0
0 0 |A
Al AR ATR! B TR o W,
Al 0 0
((adj M)A = |0 |A] 0
0 0 |A
100
e adj A)| |A] = [AFf0 10 (i)
00 1
S, (adj A)| |A] = |A]" (1)
g (adj A)| = |Af

& 9, AR n FIfe F1 TF 0 g8 AT @ |adjA| = | Al BFI
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TF A e A F ok H A ¢, A% 3 Fad I A R e 7
A ST 1 Ffe F FHA STgE A © 3 nFife F1 TH5F 9k 1 2
9 n e o Teh oM Agg B F1 Afdcd 39 TR @ dfeh AB = BA=1
FTAB =1 €4l |AB|=|I| = |A||B|=1 (% |I|=1,|AB|=]|A||B|
THH U B E |A|#0. T A SFHHIE B
fqeimd: A i A F[eRaeiE 21 a9 [A] 20

) A (adj A) = (adj A) A = |A]1 (THT 1)
0 A (LadeJ—(iad]‘AJA—l
| Al | Al
o .
0 AB=BA=I,G|%TB=madJA
|

1: Aa?wqﬂailﬁ?k_o{%?:ﬁ?A”:madJA

1 3 3

A= 1 4 3 3@ wf@ B fF A adj A= |A]. 13X A
1 3 4

RIS
MU EfE Al =1(16-9)-34-3)+33-4=1%0
qT A, =7, A,=-1,A =-1,A =-3,A =1,A =0,A, =-3,A,=0,A,=1

7 -3 -3
zafe adfA=|-1 1 0
-1 0 1
1 3 3][ 7 -3 -3
| AadjA)=|1 4 3|I-1 1 0
1 3 4]|-1 0 1
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=7 4 340 303
73 330 304
100 100
=0 10=1 010 =|AI
00 1 00 1

e A1||ade__ 1 1 0 11 0
Yoo 10 1
2 3 12
A= |, B Wl HiT fE AB)'=BIAR
: 2 31 2] [ 5
EW%ﬁAB:[l —4][—1 3}{5 —14]

ifeh |AB| = —11 0, (AB)" &1 @ifide € @il 38 frefefaa whr o =a3a T
ST &

B 1 Ji(AB) 1[-14 =57 _ 1{14 5}
= ——.a =—— =77

Al =-11203 [B| =1 #0. FATA 3R B~ T4 F1 aifqcd 8 =i fom
Frefafiad w9 & o fovan <1 g 21

o1 [-4 3], [3 2
Al=—— ,B'=
1] -1 2 11
132 4 3 1 14 5 1[14 5]
11

ECIGL B'A' _
11 1 2 1 5 1 11

1 (AB)' = B A%l
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2 3 ,
Wi eI 6 e A= |, WHIETT A’- 4A+1=0, SR 1

2 x 2 Fife 1 TF TEHE N § IR 0, 2x2 Hie F Th I M ¢ THHI
HEId H A~ 9 SifsU)

R RN Ll | Rl B
T _{1 2][1 2]_[4 7}

7 12 8§ 12 1 0 0 0
& A2—4A +1= = =0
4 7 4 8 0 1 0 0
G| A2—4A+1=0
BRI AA-4A=-1
A AAAN-4AA=—TA"' Al IARAH I I0H A FAifh |A|#0)
el AAAD—41=- A"
el Al -4l =- A"
4 07 [2 3 2 -3
-1 — — — =
a AT =dl=A =15 4171 2|7 |21 2
2 3
Ad; Al =
1 2

WA 1 3 2 § Y SR 1 Wewed (adjoint) TG FHifem

1 1
2
2

—_— N

3
0
T 3 3R 4 H FeAfiq RIS 7R A (adj A) = (adj A) A= |A]. 131

11 2
2 3 30 2
4 6 1 0 3
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e 5 W 11 ¥ {80 0 gein #egel o FgohH (TS sifeac 81) o shifan)

1 2 3

2 2 02 4
4 3 005

0 0 2 1 3 L 1 2

3 0 4 10 0 2 3

2 1 7 2 1 3 2 4
1 0 0
0 cos sin
0 sin COS

6 8
AA= , o B = I g weafad Hifse fF (AB)' =B A2l
3]

MwA= |, ¥ T9IRE o A2—5A +71=035H! He=d U A I hife)

3 2 .
qHE A= |, % AU a 3R pTE g wa Hi s
A2 +aA + bl =0 B

11 1
FEA= 1 2 3 o foau oy fFA-6A2+5A+111=0 =l
2 1 3

THH! HEEAl WA JE Hifu)

2 I 1

GHeA= 1 2 1, Hoarud HITET Th A3 — 6A2+ 9A -4l =0 & a4l
1 1 2

U] TEEE ¥ AT A i)
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AEA, 3 x 3 Ffe w1 o e € @ |adj A| FT HE F:
(A) |A] (B) |A] ©) |A[ (D) 3|A]
AL A FIE T F1 S[HHA TS T a1 det (A S

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

T SIe% H e9 1 A dF w1 Ui o e e fem & g iR faw
GHETOT o T 1 Baar 1 S H WRiveh! S Segel & SEEn 1 9vi i)
e TR 1M W wEard € Al 39d Bl (T A1 afaw) w1 sfiaa g @)
31T TR T o1Ea Feam € 9k w0 BRE o ew 1 eifme i g 2

el =5 oo @ 7w a1 sa & w9 wifia w@

AT g Iigeh FHHTOT & e 1 2Tegs T & &Y § oFe Hd © 3 TeY8
o kA % WA i 3U B Hd B
Frefafea g fa w® fmEr s

ax+by+c z=d,

a,x+b,y+c,z=d,

413)c+l)3y+c3z=ci3

T A a4 b o, X= y #RB d,
a; by ¢ Z d,

I TR T AX = B & ®9 § Frefafigd YR O =% &1 o 9l 2l

a b ¢ | |x
a, b, o | |y|=
2 3

a; by ¢

S
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& A TH FFHA0NE e € 99 $H% HohH H1 e 21 ¥d: AX =B ¥
=0 UM § TR

Al (AX)=A"' B (A9 T4 TUH F FH)
T (A'A) X =A"' B (ST 7o 5
0 IX=A"'B
Ell X=A"B

T e THRT XU T Tl Fem 1 afgd™ g TR a1 © FEiE Th
e 1 SJohH Afgd™ el &1 THET & o/ & Tt w6 *1 98 fafy aege fafy
FEAd! €l

I A Teh TR0 38 € o |A|=0 &l 21
70 feafa 4 €9 (adj A) B 91d & €1

M (adj A) B # 0, (O T A€ 2), 79 HE e Tel &l € R H=w fam
T HEd! 2

A (adj A) B = O, T9 T3 T4 A1 3147a B FIfh e & oFd sa s
F off 7o & 7

f=fafen ad fm =1 5a i
2x+ 5y =1
3x+2y=7
TR T TR AX =B o6 ®9 H T s wehar €, W@t

A 22 x Yarp !
3 2 y 7
379, |A| =—11 #0, 310: A SV TegE ¢ SHT THh okt H1 G Bl 3
TUH T AfgdE 74 2

5

R RHIELED Al=- T 5
2 5
2

1
et X=AB=- —
11 3

1
7

)
p—
[98)
8]
(O8]
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Fr=fafEa gdte e

3x-2y+3z=8
2x+y-z=1
4x -3y +2z=4
FI AYE oty ¥ g Hifem)

HHIH T *1 AX = B % &9 § =F%d {1 <1 el & i@

3 2 3 X 8
A 21 1,X y @B 1
4 3 2 Z 4

TH <Ed € T
Al =3(2-3)+24+4)+3(-6-4)=—17#07
Iq: A FchHUNE 8, 3N 38eh ok 1 i B

A, =-1, A, =-8, A, =-10
A, =-5 A, =-6 A, =1
A, =-1 A, = A, =7

2d: x=1,y=29z=3

T GEmET ® A0 6 Bl AR T A T F 3 Y I Rk SH SE
T oig < 9 B9 11 W el 81 el SR G 1 Sied W g SH0 e %1 96 W
BT €1 3R Sswietd fege st @i eregg fafy 9§ weard @@ s
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A ife eel, Soft 9 I W@ wET: x, y SR 2, g5 el €1 9w R
Il & STTER TH W e e
xX+y+z=6
y+3z=11
X+z=2y
Ell x-2y+z=0
W Fe™ FIAX =B & %9 § for@n 1 ghar & <&l
1 1 1 X 6
A= 0 1 3 X=y &R B= 11 2
1 Z 0

WA 11 6 0 13-1 9 02 %@ T adj ATA F 2|

A11:1(1+6):79 A12:_(0_3):3’ A13:—1
A21=_(1+2)=_3’ A22=0, A23=—(—2—1)=3
A31=(3—1)=2, A32=—(3—O)=—3, A33=(1_0)=1
7 3 2
gd: adjA=|3 0 -3
1 3 1
. 17 3 2
e UL A'l=7=ad. (A)=—=]3 0 3
A 9
-1 3 1
Elzm%ﬁ X=A"'B
7 3 216
X:é 30 3|11
-1 3 1]0
X 42-33+0] 9 1
- y _L]s+o+o0|_1 18 _
2 9 |-6+33+0] 9 27 3

=
Il
\:—*
~<
Il
»
IS
I
w
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Freafafied 9o 1 @ 6 9% < TR THRI0 TR o TE S19en S99 § aefteto
hifay

xX+2y=2 2x—y=35 x+3y=5

2x+3y=3 x+y=4 2x + 6y =28

x+y+z=1 3x—y-2z=2 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

Frerfetiiad o9 7 ¥ 14 9 Joish YR TR w1 fege Tafy | gl s

Sx+2y=4 2x —y=-2 4x -3y =3

Tx+3y=5 3x+4y=3 3x-5y=7

Sx+2y=3 2x+y+z=1 x-y+z=4

3x+2y=5 x—2y—z=% 2x+y—-3z=0
3y-5z=9 X+y+z=2

2x+3y+3z=5 xX—-y+2z=17

xX—2y+z=-4 3x+4y-5z=-5

3x-y-2z=3 2x—y+3z=12

2 -3 5

agA=|3 2 -4| ¥ A'JE U A ¥EW we FEfafEa
1 1 =2

TR TR &l g Hifa)

2x -3y +5z=11

3x+2y—-4z=-35

xX+y-2z=-3

4 kg ™S, 3 kg 7§ ¥ 2 kg =Eed & Hed Rs 60 €1 2 kg ™, 4 kg T 3
6 kg FEA HT Fed Rs 90 €1 6 kg &N, 2 kg 3R 3 kg 9&d 1 oo
Rs 70 21 Ty fafyr 501 goisk 1 g Ufd kg 9@ ifam)
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e q, b, ¢ ¥THF AR =1 € @1 femmmn T wrfies

a b ¢
A=|b ¢ aah—['qﬁﬂiﬂd:ﬁél
c a b
C,— C,+C,+ C, sl T & T
a+b+c b ¢ 1 b ¢
A=la+b+c ¢ al=(@+b+c)|l ¢ a
a+b+c a b 1 a b
1 b c
=(@a+b+c) [0 c-b a-c/(R—>R-R,3N R,—R,~R F T & W)
0 a-b b-c

=(@a+b+c)[(c=b)(b-c)—(a—c)(a—b)] (C,&F I T FT T)

=(a+b+c)=a*=b*~c*+ab + bc + ca)

-1
=5 (a + b+ c) 2a*+ 2b*+ 2¢* — 2ab — 2bc — 2ca)

-1
:?(a+b+c)[(a—b)2+(b—c)2+(c—a)2]
ST SRR € (FME a+b+c> 03T (a—-b)Y + (b -c)+ (c—aP>0)

AR a, b, c THIAR g8 H B A F=fafea srfoee &1 99 9 sty
2y+4 S5y+7 8y+a
A=3y+5 6y+8 9y+b
4y+6 T7y+9 10y+c
R, = R, +R,— 2R, & ¥l % T
0 0 0

A= 3y+5 6y+8 9y+b

=0 (FFH2b=a+¢)
4y+6 Ty+9 10y+c




(y+z) x 2

A=| x  (x*2) ¥z =20z G4y + 2P

Xz yz (x+ y)2

HRford § R, — xR, R, = YR, R, — zR, F1 TN & 3 xyz, § 90 F T

29 Ui d € T "rioes

xy z° X'y X'z
A=— | ' yx z ¥z

Yz 2 2 2
Xz vz zx Yy

C,,C, 3R C, ¥ HAA: x, y z ITMS TH X,

(y+z) x x

A — % y2 (x+ Z)2 yz
xyz )
z . (x+y)

C,—»C~-C,C,—C-C,H TN 1 T30 Td HW & %

(v+2) X =(y+2) £—(y+z)
A=| ¥ (x+z)2—y2 0
Z 0 (x+y)2—z2

FAC, FRC,H (x+y + 2) ITAS T W, Tra FRXfoH

(y+z)2 x—(y+z) x—(y+z)
A=(+y+22| ¥V (x+z)-y 0

2

z 0 (x+y)-z
R, =R, - (R, +R) & WM &1 W g9 Fefafed i o #1 €

2yz -2z -2y
A=@x+y+2? |y x—y+z 0

2

Z 0 xX+y-z
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1
C,—(C,+—C)3r C, C, Lo & wim w0 w e
y z

2yz 0 0
) y’
A:(X+y+Z)2 Y rz z
., 2
Z — Xy
y

R, & #fee T80 & ™
A=x+y+22 Q) [x+2) (x+y)—yzl =(x +y +2)° 2yz) (& + xy + x2)

=(x+y+2)° 2xyz) W= 2l 2
1 -1 2 =20 1
AR FPERA 0 2 -3 9 2 -3 = W K gy FeAfafea
3 2 4 6 1 =2
TR R &l B FHifed:
x—y+2z=1
2y-3z=1
3x-2y+4z=2
1 -1 27[=2 0 1

fem ™ PEEa (0 2 3|9 2 -3
3 2 410l6 1 =2

-2—9+12 0-2+2 1+3-4 1 00
—| 0+18-18 0+4-3 0-6+6|= 0 1 0
—6-18+24 0-4+4 3+6-8 0 0 1
1 -1 2" 2 0 1
31 0 2 -3 9 2 3

3 2 4 6 1 -2



152 B

e fRu T wieor feE w1 eege % w9 fefafaa w9 § fowen o g ©
1 -1 27[x
0 2 3||yl|=
3 2 4|z

[N G

[—2+0+2 0
—| 9+42-6 |=|5
L 6+1-4 | |3

& x=0,y=53%N z=3
fiag hifsw o AR

a bx ¢ dx p gx a ¢ p
A=lax b ex d px q| A xHb d g

u 14 w u v w

G A W R, — R, —x R, 1 TN % W &Y

a(l x*) cd x*) pd xP
D=| ax b cx d px q I BT ®

u 1% w

a c p
=1 Dlax b ex d px ¢q

u 14 w
R, >R, - xR, F T F T gH G0

a ¢ p
A= Db d q| 9 2@ 2l
u \% W
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X sinQ cos0
fog sifvn f& grfoes [-sin®@  —x 1 |, 0¥ w@ad 2|
cosH 1 X
a a bc 1 a o
qrfores 1 T feu fam fog wifSw f® b 0° ca| 1 b° P
c ¢ ab 1 ¢ ¢

cosa cosp cosasinfp —sina

—sinf3 cosfd 0 | =1 9 F1d SIS0
sinc cosfp  sinasinf}  cosa

afe q, b 3 c arafas Fed B e anfier

b ¢ ¢c a a b
A=lc a a b b ¢l O

a b b ¢ ¢ a

g q <9Ee fh A a+b+c=0Ta=b=c?l

X+a X X
qE 208 O FHELT | x  x+a x| =0 A FHiTeW)
X X X+a
a’ bc ac ¢’

fog =ifae & |a° ab b ac | = 4a2b*c>
ab b’ bc c’

3 -1 1 1 2 2

afs A= —15 6 -5 B -1 3 0 ,@FAB 'z 99 9@ F:fu
5 2 2 0 =2 1
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1 2 1
A iy A= -2 3 1 % 9 "eta sifag fw
1 1 5
() [adj Al = adj (A™) (i (A7) =A
X y x+y
y x+y X |%1 4F 9| Hifad)
x+y X y

I x y
I x+y y |1 5[ dd iU
I x x+y

GRfoTT o6 IUTEET 1 FEN ek TrefafEa 11 9 15 9% g & fag s

o o P4y
B v+a =PB-7 - (x-p) (a+pf+7V
Yoy a+p

x x 1 px
vy 1 py'l =0 +pxy2) x—y) (v —2) (z—x),

2

z 7z 1 p7

3a —a+b —-a+c
-b+a 3b  —b+c| =3(a+b+c)(ab + bc + ca)
—c+a -—c+b 3c

I 1+p 1+p+g
2 3+2p 4+3p+2¢q| =1
3 6+3p 10+6p+3gqg
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sinct. cosa cos(a+d)
sinp cosp cos(B+8)|=0
siny cosy cos(y+9)

Trfafea gt @ +1 ga wifag
2 3 10,
xyz
4.6 5
XyZ
6 9 20,
X 'y z

Treferfed 9ol 17 9 19 | W&l IO 1 A il
A a, b, c TEIN FFT H BT 4 GROTR

x+2 x+3 x+2a
x+3 x+4 x+2b| 1 HA BW:
x+4 x+5 x+2¢

(A) 0 (B) 1 (C) x (D) 2x
x 0 O
g x, y, z TN aRdias g & 9 Tegg A=|0 y 0| I gk w:

0 0 z

b0 b0
A |0 y' o0 (B) xyz| 0 y' 0
0o z! o 0 7!

R 0 0 | 1 00

< —|0 » O (D) —|0 1 0

Vo 0 Vo 0 1
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1 sin 1
qE A= sin 1 sin , SEl0<O<2me
1 sin 1
(A) det(A)=0 (B) det(A) € (2, o)
(C) det(A)e (2,4 (D) det(A) € [2, 4].

s A [a], | 1 G |a11|11 a5 g fean s 2

an Gy

e A 1 HRUTR
4y ap
| ap
|A|— a4, ay, =a, a,—-a, a2l€F g = < %I
a b ¢
HIPE A a, b, c, ° HEUER A HA (R, A 7@001 §) Fefafed
a; by o

w9 g fean st 2

a b ¢

|A|=a2 b, c|=a

b by ¢
a; b3 G

ot ot ateg A o T, |A| Freferiaa Toremt = dae e #)

A |=|A], &l A =A% dfRed g
afg g1 < iRl o1 Wl B WER 95 < o Wik &1 fue 9ga S gl

g TRt #1 $E 3 dfe a1 WY THE A1 T 8 @ SRR 1 °H
I T

af§ g9 TF TR @t u i A WY F SR &, 9 T H < ° uRfor
T WM k T & @ 2
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Teh TR0 I kW TOT FH F1 A T fF Wb ST A R U Ui
I TH o HGHEl hl k¥ IO B

A [a;); 5. TkA] KA
fE T ARUF & U e T w9 & oTaud = o Afuw aFal o A

w9 § 9q fhU o1 Ghd 21 1 39 U W TRk &1 1 W afys arfomesi
& AN S &Y H ad TR S Gehdl 2

It Ueh AR o Tohdl Tk Ui a1 W9 o6 T 3168 o SHIU o die
a1 WY % I eraEE | g fu 9w € @ 9o 1 9 srfafda T 2
(@, )5 Oy, ) AR (x,, y,) T ATl B9 &1 sewa fefafa &9 50
ﬁtﬂ\?ﬂ?ﬂ%:

v oy 1
X oy o1
Xy 1
fa T STE A % HRIUF & TH oA o, B ITERI0E, i o dfR iR
j A T4 T W W HRORE B € S 39 M, W o T S €
a,F FEES A, = (- 1YY M, 5 fean = €

A TR FAH [Al=a, A, +a,A,+a, A, T I W TH 9 @

W & Aed] AR I9h W HeWe! o UHHE F1 3T Hieh e fohan <
2

afs s i (A W) & aFal i I SEd Ui (I W) % geme
1 IO HT L W A IR A I Bl € SSsLoeEn

a A +a A +a. A, =0

11 - 721 12 = 722 13 =723

A=L
2

a4 a3 A Ay Ay
i e A=|a, a, ay|, q TeEss adj A=A, A,, A, B
a3 4z dg Ay Ay Agy

2, W&l a, F WES A, T
A (adj A) = (adj A) A= |A|]1, ST&T A, nHIfe &1 a1 e 21

Ik FTE W e FH: FTHCHAUE I KAV Fea € A |A| =0
a|A| 20
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afc AB=BA=1, <&l B TH il oTegg § @ A =gobd B &l € 3N
Al =B B'=A3R WAL (A=A

et il e A F1 kA € Af% 3R haa A A FRAvE 2l

1
AT —(adjA
|A|( jA)
4qfg ax+b y+c z=d,
a,x+b,y+c,z=4d,
a,x+b,y+c,z=d,

q9 37 FHR Bl AX =B &9 H fo@ ST Hehl 21

a b ¢ X d,
\_ﬂg}[‘ A a, bz ¢ o, X=y 3ﬁ'{ B= d2
a; by ¢ Z d,

THHIT AX = B #1 #Af5da 86 X = A BgR f&an < & =@ |A| 0
Ww&ﬁw%mwm%aﬁmwwmﬂ%aw
&l 2

e HHRT AX =B H Tk of 2¥8 A < fou

() =fE |A] 0,7 =fgda za =1 st 2

i) 7% |Al= 03X (adjA) B =0, et 7a1 &1 tfaa =T 2

(iii) oE |A|=03T (adj A) B =0, @ F@M@ Ha a1 %M 2l 2l

TN S R Wl 1 WA hih $ UG FHRI0 &1 T TEE %
TRl k! TReTUd R 1 =HT fafy 7 arqa | foered 1 | 49y =t g
F T TEFd &1 €| DI H1 AT HH Tk TR0 T TeAe &1 3fud e
FH S o1 ST T TR T e § W A1 gfaE o e &1 faEn
SdH FH H " 9o fa=ral 9 9 (‘Mikami, China, pp 30, 93).

ToEd! STdreal oh HE™ ST Mvas Seki Kowa AT 1683 H foifed &
'Kai Fukudai no Ho' ¥ T i1 & o 5% AR 3 3eh TUR 1 9H o1l g
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3= 34 fafy =1 TEn SFaa < gHiwn | Tw i o faeom o fear wig g
g TRl & T A B H THRT Hien 9= € A em T, Hayashi,

“The Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the
Tokyo Math. Soc., V.

Vendermonde F&el St ¢ T TRI0RT ! Tdd e &) @ § Jedr
3% fafiaa 39 STaveh (WEAT9S) el o Hehdl €1 Laplace (1772) = Trforeh
% Hch Jleh ITHRIUTR] oh &Y H ¥ shich YHRU ! AT fafyr <11 1773 |
Lagrangeﬁ{ﬂiﬂ?ﬁmﬂa?maﬁwmﬁméﬁﬁéﬁ
arfafiaa e == off 9= fRam 1801 ¥ Gauss = 9= & fagidl o arfirst
=1 TANT TR

ST HeM AR =4 9l Jacques - Philippe - Marie Binet, (1812) & fs=H
m-T 3R p-dfEl <5 <1 ARl o AT 9 HelHd THE F Sooid R &
faury fearfd m=n o PHBA 799 § 95 ST 2

IHT T51 Cauchy (1812) 1 i 3% Torsm-og W ¥ WA Thu| 3= &S
o SAERIE TRUE ek 1 FAR TRl 3= Binet ¥ 3w e HT el
%A YHA 1 S99 K

31 THgdal T HemaH AFEE dre Carl Gustav Jacob Jacobi €11 396 934G
TR ex i AfqH TEiepid T g3l



TTaT a7 TIhAIdr

(Continuity and Differentiability)

TE LA AHERd: A 11 H U U Her| b JaEhe |

(differentiation) =T HAF &1 &1 T Fiv=d sgwRE wedl
s FERvihdE el #1 eTeshed wUT W@ H €
TH A H ¥H WA (continuity), AdEHAATIAl
(differentiability) T $eh TEARsE T H1 HewYol
Hheo Tl H1 T w1 F@l g9 Yldenw FenivfdE
(inverse trigonometric) ®@H| 1 Tahe L § HE|
39 B0 F9 TL THN o Herl H Wqd B ' €, e
CLCIG ET (exponential) N W (logarithmic) e
Fed €1 37 Horl 5 eH STathol %1 T Gt s 9=
21 1 3Tehel MU (differential calculus) &6 HIEIH § &H

SRS 9 ¥ G (obvious) e Trafaml o1 THamd €1 5 mrm s oy e

W WA, H B W favd # F9 AURyd (F9) wHAl
(theorems) @1 HrEI

I 1 Hhed T &l G ATAH (1) FIH o6
foIu, 59 er=ss i < S IS ¥ WRY
F & Fefafed wed W faEn Fifau:
Lakx O
J) 2, afgx 0
IE o dRad H adias @ (real line) & x4

Sir Issac Newton
(1642-1727)

Y

N

y=fx)
0,2)

0,1)

o g | 9| ¥ 39 Wen 1 e
aepfa 5.1 H <wier wn € FE o 39 e W
e et Taha1 € 7 x =05 fafiaa, xor
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o 3 Hi-Tehe fagell o fat Bor o Hd JH A x =0 %l Sigdh Th TH b ¥HY
(TISHT FAA) €1 0 o WiThe 9t 21X % faged, srerfq - 0.1, - 0.01, - 0.001, TR
o fagef, ™ Hod %1 °9H 1 € 991 0 % Whe < AR & fogaw, @efq 0.1, 0.01,
0.001, TR & fogafl T oM 1 O 2 €1 9 3R 36 uer 1 Wet (limits) T SO0
%1 T ek, €9 %€ Hahd € 19 x= 0T oM £ o =T aer <d uef 1 HA waw:
1 aer 2 € fau w9 ¥ S e Sd e % HHE ¥HE / S (coincident) T €
20 9 off 2Ed € TF x =0 W e 1 91 90 UaT i G b Ul @ (SUe 21
e HITAU feh 36 Ao *l g9 TNMGR Tk 9 (in one stroke ), 1T helH i 3
TN i Gag 9 faT 39, 76t ©i9 9hd| arqd H, 6 et i 39 F AEwashd
99 T € W9 e YA Y IR AN o €1 U UH S € W@l Hhed
x =0T Had (continuous) &l Bl

e = SIME W Hed R/ faan wifeu;

Lafkx o
Z,Eﬂc'i'x 0

T wed 1 vEE {95 W uftafia 2 Y
x=0TSH &, =74 qen S0 U F1 HH 1 % I
T € fhg x = 0™ HeH &1 7F 2 €, i a1l
I < ue 1 HiHeT & S9aiTs 9 & sl 0.2)
T 2
TH: B9 A FW € % HeM & Ao 1 x'e | > X
a1 Fom SO TR T Wi Hahd ¥ 9 TS ‘l{O
T 3@ @ FS x =0 W e Had T €

TES 9 Y (naively)%ﬂqﬁm%ﬁ TEH 5.2
T &R fo9g W FiE Hod Fad €, A% 39 {95 % -9 (around) FeM % @
FI TH NS $| Tde U Fod I fa ©fF Thd 21 39 91 &1 29 e 9w g,
AL (precisely ), FEfAfEd ¥hR ¥ =9 T T €

HH wlifeiy o £ arafas Seed o fhH STag=ad H IR9Id U andis
oM € IR AF if9u fF £ & Wd H o % 95 € 99 f g o W Faa B, AR

lim f(x) f(c) @1

f(x)

|y=1

forga ¥4 9 A% x = ¢ W 94 U8 H1 G, < UL H G 990 Bor o HH H
afg e (existence) € 3 & Gt U T & FU=R &, A1 x= ¢ R f Hdd heddl
21 TI0T iU T A x = o 90wl g8y e <l uer 1 W Hore €, 4 ek SwatTs
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A & €5 x = ¢ T Hod 1 HH Hed &1 36 THN 5 Hiaced 1 AT &1 TH &
YR 9 qad Y TR €, S° TR A= e w2

TH B x = ¢ W Gad €, AG BeM x = ¢ W IR & 37 I x = ¢ | Her
F1 UH x = ¢ R %o & HH % TR € AR x = ¢ W He Had &l § 9 eH Fed
EED ¢ ™ f &%dd (discontinuous) & g cHf W TH Waﬂﬁg(pointof
discontinuity ) Fed €|

x=1T FeH f(x)=2x + 3 % Tdad F = Hifag]

Tgel A8 AM SIS0 Th oM, x = 1 T IRYMYd § 3R S8 9M 5 g1 319 Held
F x= | T/ G I@ F &1 T E fF

limf(x) lm@2x 3) 2(1) 3 521

374 En}f(x) 5 £
A x= 1 WS Fad 2
Sifee faf 0 T £(x) =22, x = 0 T Had €72

= T fF we" 95 x = 0 W Her Uit € 3 sHeT WE 0 Bl e
x=0 T o &1 A Feed €)1 T

lim f(x) lLimx*> 0° 0
x 0 x 0

T THN }Ciﬂ(l)f(x) 0 f(0)
1: x=0W f Hdd gl
x=0 T HeM f(x)=|x|h Hdd W fa=ar wifaw)
g g

x, aCx 0
Jx) = x, I x 0
WA x = 0 T Her IR € @RF0) =071 figx =0T £ F1 = we7 &1 ¥m

lirg f(x) lirf)l (—x) 0=
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T TR 0 W FFT T U F HE S e
Tim f(x) = lim x 0 2l
0 YR x= 0T 910 98 1 HA, <70 uer ) WA a1 B &1 A HO €1 2
x=0 f Had 2
<9Ee & For

X 3, afgx 0

1= 1, g x 0

x:OWW:ﬁf%I
Tl x =0 W o IRAYd & &R x = 0 W 9% 99 1 21 54 x # 0, 99 Heo
TEHEA €1 ghfern
113(1)f(x) = 1111%(x3+3)=03+3=3
Ffh x=0 T £ &1 A, £(0) F T T&F €, THAT x = 0 W Heor Had &1
2189 g ff ghifiea #X g%d ¥ fF 39 Bor & fau er@iae <1 g e x =021
39 faget =t W= wifew f§9 W $= Hed (Constant function)
f(x) = k Had =
TE o W4l adias Hems & fou aftwrfig € o feslt o amafas = <
T S5 91 k21 HH WS R ¢ T% aredfias wem ¢, 9
lim f(x) = limk =k

X—>cC xX—>cC

ffer fRE ardfas® Hem ¢ % AU (o) = k=M f(x) & oAU e s TEH
i Tl o fau Haa 2
fag wifau fo arafas g & fau a9 Hed (Identity function)
f(x) = x, 5% s T o fau Had 2
T=d T8 o Yedd fag R uRinfid € SR udeh aafad e oo fom
f(c) = c &l

oy gl lim f(x) = limx=c

X—=*C
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39 TN, liir}f(x)=c=f(c)3ﬁ'{wqgﬁ=lfa€mﬁ?mﬁ fagefl ™ Had 1

T 754 foag W el o & Wiad ! aReifod &6 & 9% o9 g9 39 ufiarm
o] TR TEE (extension) s fhEl weH &, 39 Wid H, U™ W fH=R i)

Tk IR HoH f Had FEcld € A% 98 £ % Wd o Yok {695 T Had 2
¥ IR i P TR W THIH F1 TEvEkal 81 gH i fF f U T %o €,
S Fed {aUe (closed interval) [a, b] W TR 2, 9 £ <5 Wad 8 @ fow eevas
g T 98 [a, b] % o f9gaf (end points) a9 b Gfed ST T fog W Haq &I
f @1 ¥E fag o W ga # el € T

lim £(x)=f(a)
S w1 bW Had w1 a4 € fw

lim £ (0= f(b)

T HITT & lim £ (x) Te0 1irgf(x)waﬁ§aﬁqﬁ%|suqﬁﬂméwﬁmmw,

X—>a

afz £ e TF fog R uReiig 2, 9 9% 39 g W Had g @, etefq Atk £ #
W Thdd (FH==4) ¥, @ f TF Had Hod sl 2l

F f(x) = | x| g TR BoH T Had Hod 22

) x, IRx 0
£ g0 W T ged § & f(o) = LAk ox 0

IR 3 W gH WA € TR x= 0 £ Had 2

M AT fF ¢ TH aatas T=n 78 TR € R o <0 ®19WuE f(o) =—c
oy 7 lim £ (x) = lim (—x)=—c (F1?)
%%}Ciirif(th(c),wm £ gt BT At Heme & fu Haa 2
¥4 HA AT T o TF aRafas Hem 39 TER § TR o> 0818 f(c) = ¢
S lim f(x) _ lim x=c (i)

X—>c X—>C
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FATEH lim £ (x) = f(c), (AT f Wl oo At Hemsll & fn @@ 2
<Jf £ @t fge W Uad €, o4: 9 UF Had b 2
e f(x) =x° + x* — 1 & Hidd T fq=ar Fifsm)

Wedd f UOE dRdias GE ¢ % fau qReifia ® @R o W osHeERr J9m
A+ — 18180 98 i 94 & fR

lim f (x) = }Cigz X+ ==+ -1
1a: lng(x)=f(c)%wﬁnmwﬁ$wa?mf Tad €| 3 a1d
%ﬁfq;ﬁmﬁw%
fx) = %,)HEOE;T{T TR ®ed f % Had W/ fa=ar Fifem)
4t T I ( Non-zero) a&dias G& ¢ FI Ghfy=a Hifag

= lim £(x)=lim ~ =1

x—c x=cXx C

W%ﬁ,ﬁﬁﬁc#&é@ﬁ'ﬂlf@)=%%léﬂw lim f (x) = f (c) 3T zEfee £ e
Wd & YH g W Fad 1 TW FER £ Th Gad B
TH 3 STEER 1 ¥, 3799 (infinity) %1 Fhed T (concept) i FHIAM o femu,

IS ¥1 BH 3Heh TIU her f(x):éwﬁﬁﬁﬂmxzoé?ﬁwqﬁmaﬂﬁ%l

TS Tl 89 0 & i &1 arafas Tea=l & fau wed o M F1 999910 F3H
%1 TEferd g FT 790 F 21 SAEREA: (essentially) 89 x=0T £ o 10 T8 i
AT T K H TS H S| IEH B9 A GROieg S 81 (FRf5.1)

HRUT 5,1
X 1 0.3 02| 0.1=10" 0.01 =102%| 0.001 =103 10™
fx)| 1| 3.333...| 5 10 100 = 10? 1000 =103 107

B9 <Ed € fF S9-9g x Al #T 9 0 o Tihe U B € £(x) 1 9H SR
fq TS © gl <aT €1 39 919 i Th o TR ¥ ol s R o1 wehar €, S
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ek ¥ dRdfcieh HEA Hl 0 o Icdd ke AR, f(x) S HH Hl TRHl 1 920 e
W affier feran S Hehdl €1 Wdiehl § 39 =14 i 8H Fefafiad ger 9 fawd €

lim f(x) =+

x—>0"
(SHhT 39 T TG Sl €: 0 W, £(x) <0 &1 HI UcHE WA o ) 1 FR W
T A &1 T8 § o + oo Ueh ATEAS HEAT Tl € 3 WA 0 W foh <A &7 H
O 1 wiftac 7 & (ardfas gemet % w9 1)
T WHR W 0 W £ 10 U h WA A9 H S G ¢ FeAfated aneh 9
@ T B

AR 5,2
X —1 -0.3 —-02 — 10! — 102 = 110~ — 10"
fx)| =1 -3.333..] -5 - 10 —10? - 103 — [10F

Tt 5.2 § g frewd freeren € fF .
SRUcHeh eT&didleh H& &l 0 o cd [Hehe \
TR, f(x)h HH 1 TREl A T=d He W 3
F4 fma S Hehar € Tk B9 W €H 24 (172.2)

lim f()=—co ford ¥ goen
(RT8 38 o1 Ug 90 €: 0 W f(x) e =E X'< 0 X
e w1 HTA SRUTCHS 3d € 1) Je €9 39 9 (_2’_1/21 soih
TR A A1 S ¢ T — oo T AT He N
T ¥ AT 0 W £ & 9t ue w1 G (Y4,-2)
At & € (ardfas wemel & ®Y W) 133)T
SMPfA 5.3 1 TR ITIAT Gl 1 A v,
P & eI 5.3

freafafeg vom & " ® faEr wife:

x 2,9 x 1
f& = x 2, Ffex 1

HoM fakdia® W@ o ToE fag W it #)

g ¢ <1, Wf)=c+2% T8 FFE lim f(x) limx 2 ¢ 2%

14(1/3,3)
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#a: 1 ¥ % w9t adfas genet | f Had 2 Y
Aes 1, flo)=c—2% 1,3
zafeT lim f (x) = lim x—2)=c-2=f(c) %l
oaud 3wt gl M x> 18 fEw@n L, ./
AqfE c=1,d x= | T £ & i 9 7 G, 32 -1 1912 3
g 1 a-n

lim f(x)=Ilim (x+2)=1+2=3
x—1" x—1"

x=1W f & ¢ Te7 FHT T, efq Y
IMHd 5.4

lim f(x)=lim(x=-2)=1-2=-1
x—1* x—1"

o9 Hfh x= 1T £ % =10 qen <1¢ 987 F1 HH T (coincident) T €, 21:
x=1TRf Had & T 39 RN [ o 2TEaA H1 {95 el O x = 1 &1 T Hed
F ACE STHTA 5.4 H 90 T 2

FrfafEa R ¥ a9t wer & T (T Sia fagsdi o6l 9 it
x 2,ARx 1

fx)= 0,3 x 1
x 2, 9%x 1

Tead] 33 1 W FeT H TH ST € FoF anaia® He x - 1ok fou £ Had
2l x=17% foau £ o =t gar =1 &, lim f(x) lm(x 2) 1 2 3%
x=1% fem 7 <5 <7d ey 67 i, lim f(x)  lim(x 2) 1 2 121

Hfhx= 1T f o 910 qe1 ¢ U kT GEM Tt T E, o6 x= 1 | £ Had

Tl ¥ 39 FHR [ o STHAA B {95 had A x=1 | 39 T I A Hfq
5.5 T <gtan T 2l

Trafafeg wem & giadw W fa=m wifa:

x 2af€ x 0

f) = x 2,9%x 0
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=M SIY fob famme= wed 0 (IHA) &
TN = THE dfereh AT oh ol g
g1 TRATYIHR 39 HeH &1 Hid

D,uD,? W@ D, = {xe R:x <0} 3R

1,3)

D, ={xe R:x> 02
A< ce D, @ lim f(x) lim (x +2) =
c+2=f(c)8 ¥@ua D, § fHaq 2|
aﬁceDz,a‘fiir%f(x) lim (—x+2)=
—c+2=f(c)® mAD, ¥ +ff fHd 2
Hifr £ e[ wid % wE fagel W Haa @
e en frod frpren € T £ U Had Her 2

W B H A S 5.6 9 Wi T €1 s
SifeE fh 30 B o eE & @ied & fod g4

FeH =l HFT H] TaE H 33 71 €, fohg &8 X't

U1 el 39 fgell T i Ugdl @ Sl W e
gfiufie e 21

fefafad ®eq & "iad R/ faEr
FHifer:

x, IKx 0
foo = X2, A" x 0

T, Fod el U ardias 9@ &
o uftnfod €1 59 Ber &1 o0 a5y (24)
4 fan 21 39 ererg o T § 98 aehET
T € FoF e % Wid 1 drdfesh @ % d9H

SEIH (disjoint) U Tg=R F A # (LD «—

T <) 5 for=n T X'e—

D, ={xe R:x<0},D,={0} N
D,={xe R:x>0)2l
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D, % fFft ff fig W f(0) = % X 78 Waw ¥ @ &1 wFa ¢ & D A
f Had 21 (SR 2 <fEn)

D, % Tt ff fig W f(x) =x ¥ iR & Waa ¥ @ & wFa ¢ & DA
f Had #1 (ST 6 )

T B x =0T Fed H v w1 €1 0 & fag weq & 9H1 £(0) = 0 B
0 W f o T¢ U& FHI HE

xlir(r)l_ f(x) xlirg ¥ 00 0% g
0 T £ < TeT T HH
lim f(0 limx 03
= lim £ (x) 0=/(0) 3UA 0 W £ Tad ©1 3HH1 7% =g g7 T £ 3771 W &
ToF i T Had €1 oW £ U Had Hod &
ZRMiew &% Uei® FgI% HeM Had el ¢

T HIT fF FIE oM p, TF 7898 Hod 861 © A% e fHE Wehd §&m »n
éF1%’!11]7(x)=ao+alx+...+anx” g aferfyg E:T,Elﬁaie R qen an¢0%IFCIQﬂ'€IT
e el Yoish arkfass e < feru aftfya @) frd ffyea areafas g oo fau
TH <Ed § %

lim p(x)  p(e)
AT IR G/ ¢ W p Gad Bl Hfh ¢ FE o awdtas e € |t p fEE

ff arfas "o o fau Haa e, %
Faiq p TH Had e 2
f(x) = [x] g/ UisfE 0.3 7T
HeTH YUk e b SFHide o HHE 0.2 T
fagert ﬁ A wifSE, S&T [x] IH y (3,0) (0’_1) Tanen @0
TewH 0Tk i Ghe FLA E, S x § XS C40) (20 L0 T30y 50
F9 T 3% U B f D
1,2
Wﬁ@%é@ﬁ%ﬁfﬂqﬁ +(0,-3)
i Hems & fern gftfie 2
M o 1 ARl 3TeRfd 5.8 H Y’

feamn T 2 3 5.8



170 I

g W TH Y 2T @ foh usd e x & weft gl 9 o forn eraa @1 =
FASH H R T T T 2

M ofifen fF o T T At gem ) < fR ot g < s @ 2
Ao W T8 W § F o Mg w1 gt arafas wemst & fau KU gu wer w1
A [c]; €, @i lim  (x) =lim [x]=[c] o & f(c) = [c] ¥: &T Fed, 3T gt
e Hemst o fau daa g, < qofes T 2

T ST o T g §1 AuE g9 U U vEhha: s aRdias Se
F>0 W HT Thd € & 6 [c—r]=c— 1 <R [c+r]zc%|
HHeAl o6 ®9 |, 38R A9 A€ g 6

lim f(x) = c— 14 lirrlf(x) =c

<ffer fordt ot gtk ¢ & o & Fmard w9m T 2wl €, o9 WeT Hed x geft
ToTfer WM o e srad )

Tuesell el §, EH i Heheddl HHFH <6 I, BH A b SISOIUM 1 e
S TR o) 3TFTa: 379 e Had Her o ST & 9 $ 12RE w11 TfE
feell fog W TH Hed F WaA YUIRY ¥ 3W N W Hed &1 HH g
fuffia & 8, eaud o8 dedTd @ T en el & weed & =l ot diefiw gftom
1 AU HI

T e o £ 9o ¢ 1 U 9rafa® Hed €, 9 % daraiasd Ge o % foan
Tad €| q,
(D) f+g,x=ctRE'?|ﬁ%
2) f—g,x:ctﬁﬂ?ﬁ%
(3) f.g, x=c W Had &
(4) [iJ,x:CWW% (S g (c) # 0 ®)
g
e 5 x= ¢ W (f+ ) = Tiad &1 A9 W &1 TH <@ € T

lim(f +)(x) = im [ (x) + g(x)] (f + g F feET M)

= lim f (x)+1im g (x) (Gt o6 T )
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=f(c) + g(©) (Pl f A g W Her €)
= (f+g (o) (f + g 1 TR RT)
31?[:,]‘+g‘33|°[ x=cﬁ7’f?’|ﬁﬂ?lﬁ%l
THA 1 % I 9O &1 39U 36 o wHA ¢ TR ekl & fau s 2 9
faan T 2

() STgF YA % 9P (3) F UH famm @0 % fem, AR f wm TR Hed
f(x) = L8, SRl A, BE TR arEdfaw Hem €, @ (AL g) () =A. g (x) §U
uftarfid oM (h.g) I % Had bem B fmw w0 @, A A=—1, d F &
Hiae | — f %1 Wad Hafifed a1 €

(i) SUgF THA % GM (4) &I Tw TR =30 F fau, AR f TH TR Her

)

g(x)

A .
fx)=Ad %(x): mqﬁﬂﬁﬁwqgﬂﬁ@mawm%,aﬁ

g(x)#O%lﬁﬁHW@,gé?WﬁéﬁW%ﬁ%ﬂ%l

SudF <Al YA o SUEN g e Wdad ol i S S Gehdl 81 39 I8
e = § o weEar fierd @ 6 S8 wer Sad § =1 9811 Frefafen seewn o

IE 9 T F T 2
firg wifse f& g 98T Sed Had e 2

ol HifT o g T we f FEfafEd w9 % g e

p(x)

fx)= , q(x)#0
q(x)

&l p 3R ¢ TgIE B €1 f B Wid, 57 fogel i BEH o W ¢ v €, 99
ARfh TEATE €1 ik g% Her Had 2 © (S 14), S0 T 1 o 90 (4)
S f T Fad %o €|

sine e @ Hiad W fa=Em smifau)
39 W fomR w6 & fau gq fefafead 9o &1 =@ 9 2

limsinx O
x 0
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T 3 qeAl ) Fel yHIioE df A& R €, TR sine O % ACE ® YA %
fiehe <@ w1 ¥ 999 WefA (intuitively) ¥ T 21 <1 2

¥ EU TF £(x) = sin x G st genst & fou gifg 21 96 i
¢ T arfash &l 8l x=c+hT@ T, A x — ¢l 89 3@ € % h — 0 38y

lim f(x) = limsinx
X—>C X—C

— lim sin(c + h)
h—0

— lim [sinccosh+ cosc sin /]
h—0

— lim [sinccos ]+ lim [cosc sin /2]
h—0 h—0

=sinc+ 0 =sinc =f(c)

T FRE lim f(x) = f(c) ¥: £ Tk Had G €l

X—=C

T YT cosine Wol o Hided i W WEITUIG TRal ST Hehal 2
g FST % £(x) = tan x T% Had Hed 2

fe=n g1 weld f(x) =tanx = Sir;x 21 TE e 31 @l areafas gt & fou
X

CcO

ftenfivd ¥, et cos x#0, BWf_ch;t(Zn+1)§ 31 T el e A sine 3

cosine FEH, Hdd T 1 U tan Be, 31 &1 Heldl =1 9% 8 o6 HN0T, x
% 31 94 A1 o fou Haa © TR & fou 98 9ffia 2

el o HASH (composition) ¥ FHfHd, Had el H SEER Tk U= 92 &l
o it fe A f @R o ardfas $ed €, @
(fog (x)=rfgx)

i €, 59wl g 1 U £ % Wid B UH IUEE=E wd ¢ Fefataa v
(WO T Sheel =), WY (composite) Tl @ Hiddd i U T 2

T ST fF £ 3T ¢ 98 Wb o < arEdfeash 9 (real valued) Fer @
W (fog) M9 81 aff ¢ W gdqM g(c) Wf Had &, @ ¢ W (fo g) U
= 2l

Frefefiaa Seeeol o 39 wHE w1 T R T 2
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UET T £(x) = sin (x?) g AT o, TH Had Fed 2l

Ter swifse o foammuedia wor ydis arafas den o fau 9fidfia 21 wed
f I, g A Ferl & HASH (go k) BY H W= W Hehdl €, Wel g (x) = sin x
AT h(x) =2 81 b g 3R 1< &1 Had Hor €, 3Uf ¥859 2 510 Te T fpren
T wha €, T f T Had wer €
TR T £ (x) = |1 —x + | x| | 50 URenfom e £, Sal x T arafas ge
€, U Had HoH 2l

Qe aredfas Femet x % T g F g(x) =1 —x+ | x| hFh(x) = |x| T
Ty wifau) o,

(hog)(x)=h(gx)
=h(l-x+|x|)
=|1-x+|x|| =f(x)
ISR 7§ BH <@ Wb § T /4 T Had Her €1 38 YR T 9gug hel S TH
T el 1 A 2H % FR0 g T Fad Her 21 3Fd: < Had Hhorl & 5 Her
T % HEO £t TH Had Hoer €

fag =L fF ®e f(x)=5x-3,x=0,x=-37 x=5T Fad &I
x=3 T B f(x)=2x>— 17 Wad &I A HifaQ)

Trefefiad worl o Wided &1 S Hhifa:
(a) fx)=x-5 (b) fx) = ,X#S
x—=5
2_125
© fo="—x#2-5 (@ fo)=|x-5]|
x+5
fag FfaT & Bed f(0) =x", x=n, W Fad &, 9&l 1 TF &1 T0F 2l
x,zlﬁx 1

Fn () iqﬁplmqﬁwﬁﬁw:rf

x=0,x=1,99 x=2 T Hdd &7
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£ Gt i o faget k1 w4 wifan, 5= 5 £ frefated R ¥ ot 2

|x| 3, 9% x 3
2x 3, 4% x 2
fx) e 3 A x 2 f(x) 2, AR 3 x 3
’ 6x 2,9 x 3
P s v 0 X oAk x 0
Fo xSt oo kT
0, Ik x 0 L Ik x 0
x 1, 3 x 1 X3 AR x 2
&) 2 LAk x 1 J®) 2 1, I x 2
A1, AR ox o1
) xz, K x 1
x 5 AR x 1 )
71 f(x) s oaf . 1§mqﬁmﬁﬁw,@wwé?

T f, o Hiad W faEr Fifsw, st £ feafatea g aftafa 2

3,3ﬁ0x1 2x,zlﬁ§x0
fx) 4,31 x 3 fx) 0, 3RO x 1
5,93 x 10 4x, AT x>1
2, x 1
fx) 2x, "% 1 x 1
2, A x 1
a FT b 3 HEl 1 A6 hitew fomer ferg
£ ax I,EIﬁ‘(x?)
X
bx 3, A< x 3

T IR e x = 3 T Had 2
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A T AF & fau

(x* 2x), IE x 0

4x 1, g x 0
W IRAMSE HeM x =0 W Fad §1 x= | T 39 Tad W o= i)
R T g (x) = x — [x] 50 wftenfia Hor goe quiis fage W swqa €1 g=f
[x] 39 HewH QUi FRefyd ¥ar €, S x & 9% A x W FH 2
FM F(x) =" —sin x + 5 50 IRAMYT FeH x =1 W/ Hdd €7
fr=fafed vl & Widd T fa=r sifau;

(a) f(x) =sin x + cos x (b) f(x)=sinx—cosx

f(x)

(¢) f(x)=sinx.cosx

cosine, cosecant, secant 3ﬁ'{ cotangentW:ﬁ o "idd T fa=mr sifem)
% At eTaerd & faget &1 9@ s, SRl

sin x
£ . s x 0
x I, I x 0
fryifia wifaw & ®wed 7
xzsinl, I x 0
f(x) x

0, Ag x 0
g aftyfid Tk Fad Bed €|
f < Wi &I wi" witaw, Wet £ Frefafan wr 9 ufnfia @
sinx cosx, d% x 0
) I x 0
9T 26 ¥ 29 H k b HHI hl Ad hITC ik Y& T Hidw fog o Had 2

J(x)

kcosx’ o —
£ 2 2 gu i e x =
3, ?Jlﬁ{ X 5

Etﬂ
2
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frselt wen o W U 9l &I TEOT FIfU B TS adfdeh Bed o STaehels

kr, Ik x 2
F®) S g AR Hex=2 W
ke 1, A€ x
f(x) s g0 oy SR x=n ™
COS X, X
09 kx 1, A€ x 5
X —
3 05 AR xS T Uiy %o x=5 ™
aqA b AT FH G Hifaw afw
5, % x 2
f(x) ax b, L2 x 10
21, € x 10

g 9Rfa Her TF dad %o Bl

W T £(x) = cos (x?) T TRAMHG Fem Tk Haa Hed 2|
WY % £(x) = |cos x| U IR HeM TF Had HeH 2|
ﬁﬁﬁﬁﬁﬂsiﬂﬂ@%%‘l%l

f@) = |x|—|x+ 1| 50 IRAMG oM f & WA Sl o fagadl ol o[

EAIE L

(Derivative) @i f=fafga g O giiafag foan em

T AL 5 £ Uk arRafas® oM € 991 ¢ 39 Wid | fiod % fag 21 c W f

1 eThers T=faiEd Jmr § giira 2

A% 39 U 1 Al 8 @ ¢ W £ AR B f(c) M %(f(X))ICE{WW

i L+ = f(©)

h—0 h

Fd 2l

fGt+ )= f(x)
h

f'(x)=lim
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g1 Titfia Bor, 59 ff 39 W %1 wifiad €, £ % adkas & gidfia s 2

£ 3 TEhad F f (x) %(f(x))gm THe F € AR y=f(0) W s@%m Y’

S0 WHS Hd Bl TFH Bed H Eees A@d B H1 GEHAT ST
( differentiation )h&d 1 5 SIS x5 HIUET £(x) I STaher Hifo ( differentiate) ”
F1 ot 74 W €, Tme @1ef g ® R () 9 i)

A S ARG o w9 § FrEfafaad fEmn w0 g fw e a2

(D) (uxv)y=u +£v.

(2) () =u'v+ w/ (TS A NUEETCRERE)!

@) (%) vV w Ty, 40 (amTRe FrEm)
1% V2

= <t T gl § 9 Tk (standard) ol < STaeherel 1 g TR E:

HNOT 5.3
f(x) X" sin x CoS X tan x
f(x) nx"! COS X —sinx | sec? x

S FHof oft 5 et @ uftrfia fRen € @t gera o e ® T A g
T Al g (" o9 wEiae w9 9 U Sodl € f °fE w4 @ # gm? 9.

w5 FaTq TR § iR 5 3 o 9 1imf(c+h2_f(c)aﬂaqﬁ?lc—ol=|a°f%,a’r

h—0

T hed § T ¢ W f SEshord el 81 g e H, B9 %Ed € b o wia o R
99 ¢ W Had fagwadE 2, Aaff 9 #wT lim fleth)= (o) qen

h—0~ h

lim TP =IO antmm (finite) 7om TR F1 TeR FA [q, b § FEEAT

h—0* h

FEAdl €, AR 98 FaUA [a, b] & FIF 65 W Taherq A €1 i@ T oot = wed
H el T o TR T gt o 9u bW B9 ST I qU W6 U k1 M ol €,
S T @R P &, 9fe® o A b Fer & U UL a1 9 U F STkt € 8
3H TN For AU (q, b) H AaheHd Hedd €, I 98 AW (q, b) & TH
fig T faheHA €
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A% Her fRH fig ¢ R awer™ §, 9 3% g W 9€ Haq ot 2
<% 5 ¢ W £ awaa €, o

f)=f(e) _

lim f'(c)

X—>c xX—cC
fRgx # ceh Tom

£ - fo) = LRI (o
X—C
safem lim[f(x)- f(O)] = lim M.u—c)]
x—c x—c | xX—c
o lim [£(x)]~lim[£(c)] = lim M] i [(x—c)]
X—=c X—=>c x—c | xX—c x—c
=£(c).0=0

q lim f(x) =f(c)

T YhN x=c¢ W Hod f Had 2|
Yoieh Feherid $old Hdad Bl 2l
EI%T%":IWﬁ?’lﬁ%ﬁ?ﬁ?ﬂaﬁ%qﬂw(converse)wqﬁ%lﬁﬁ'ﬂff@

@ g% ¢ % f(x) = | x| S TR oM T Had hod €1 39 %o o a8 987
A W/ o= ¥

L FO+R=FO) _h
h—0" h h

——1

qef ST uey w1 W

h—0" h h
3 0 0 T AT e AT v Y A e ¥, T lim f(0+h2—f(0)
w1 Afeacd T € & T TN 0 R f Ao Tl T &: f Tk SaheH™ HheM
T 2
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HYH el o STEehels o STEFIA hl BH Ueh 380 5 W= hHll HH wifae fh
T f 1 EaHAS A B HEd &, 58
fx) =@x+ 1)
T fafyr 92 € for fgus wE & TER g (2 + 1)) i TG FTh W 9IS Held
T STerhelsl Ad B, WG A= T R T g

a4 n_ 4 3
- f(x) = - [2x+1)°]

- di 8x° +12x* +6x+1)
X

=24x* +24x + 6
=6 (2x+ 1)
e, & =it T
f)=(hog)
el g(x) = 2x + 1 99 h(x) =x° €1 1 AT 1= g(x) = 2x + 1. A f(x) = h(r) = .

:ﬂﬁ:ﬁ=6(2x+1)2=3(2x+1)2.2=3z2.2=@ﬂ

dx dt dx
™ gEd fafy &1 @9 a2 ¢ % F9 TER F Hed, S 2o+ 1) F Ehad H
ke HE 39 fafy g0 W @ 9 ) SwEE ofEet ¥ el i w9 9
frefafea v wra e &, 9 sf@en F@9 (chain rule) Fed 2l

(sq@en frem ) g <fifeu fr £ o arafas 9" Bed €, S ae v < Her

EFIW\_TFI%; aﬂﬁf:vou.ﬂﬂfwﬁmﬁ t:u(x)?)ﬁT,EIﬁ{ %HW %ﬁ:ﬁqﬂ

: df dv di
%’Fﬁ dx dt dx

B T A &1 ST Big <d €1 gEen frm & fawn fefafaa vr @ e
S Hehdl €1 AH ofifen 6 £ U arafas 9 %o €, S dF el o, v 3w
AN €, 219
f=wou ove AR r=u()dM s=v( T @

df d dt dw ds dt

-— —(wou) — — — —
dx dt dx ds dt dx
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Afs IFE FoA & Teft Taherel 1 Afad 2 @ Wew iR @A werl & HaeE
o foau sfgen F=m #1 75 F Thd 2|

f(x) = sin (x?) =1 ThHcTS A hiTol]

w2 T R YS9 Hed © Werl w1 "de g1 arad |, 9% u(x) = x° #X
v(t)=sint%?ﬁ

f(x) =W ou) (x) =vukx)) = v(x?) = sin x>

f=u(x)=x* T T A e fF %=cost qdl ﬂ=2x N A T AT o

dx

21 & J@en tEE gw

dx — dr dx
TE: 2ATH 9ROTH B x o UG § oFad F @ TEed © odud

2
— = coSt 2x 2xcosx

dx
0 Wy o 3Ee 99 Freea "ehd € w9 e afvia 2,
— 2 ﬂ:i s
y—s1n(x):>dx dx(smx)

=cos x> — (x?) = 2x cos x*
X

d
tan (2x + 3) T TFhcTsl A HIFIAT)
qH S, ﬁﬁf(x):tan 2x + 3), u(x):2x+3ﬂmv(t)=tant%l
(vou) (x) =v(ux)) =v(2x + 3) =tan 2x + 3) = f(x)

W YRH £ Hel H AN €1 A £ = u(x) = 2x + 3. 4 %=sec2ta9:n

%=2awaﬁ‘faﬂ€°faﬁﬂa%| o sjEen T ga
X
4 v dt

2sec’ (2x  3)
dx dt dx
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x o HTYE sin (cos (x2)) Tl ST hiferd]
TeM  f(x) = sin (cos (x?) , u, v AA w, 99 Tl & HASH &1 IH FHRE
Fx)=(wovou) (x), &l u(x) = x> v(t) = cos t AU w(s) = sin s €1 £ = u(x) = x> 4T

s:v(t):costl'@ﬁq?@a@ﬁéﬁ d—w=coss,£=—sint?lw ?=2x ﬁ?gﬁﬂﬁﬁ
X

ds dt

F1, x % @ adfas Al & fou i 2
F: sJEen TIH o g g

df dw ds dt ) .
el (cos s) (—=sinf) (2x) = — 2x sin x* cos (cos x?)
faeheua:
y = sin (cos x?)
dy d
T 2L sin (cos x?) = cos (cos x*) — (cos x?)
dx dx dx

= cos (cos x?) (- sin x?) a4 (x?)
dx

=— sin x2 cos (cos x2) (2x)

= — 2x sin x? cos (cos x?)

T 1 9 8 H xh gy Fefaied werl &1 Agsed Shife:

sin (x*> + 5) cos (sin x) sin (ax + b)
sin (ax+b)
sec (tan ({/x)) cos (cx+d) cos x* . sin? (x%)

2\/cot(x2) cos(\/;)

fag FI fF B /() = |x- 1|, xe R, x= | W Fahfer Tei T

Tag ®ifT f6 989 ol Sed f(x) =[x],0<x<3,x=1THMx=2 N
CCCarcr i il
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39 TF BH y=f(x) % &9 & fafay Herl F1 Fahed H ® T W Te AGIH
Tl 2 F werl # Ued 39 T § e fRar W) s3etonsd, x 37 y <k o= frefafea
99l § ¥ Tk W TRy ®9 ¥ fa=r s
x—y-m=0
xX+sinxy—y=0
TEedl <IN H, B9 y o T Wl T Wehd ® SN He" hl y=x-—n% w9 fom
Td &1 U0 90 H, T A o € TR Hed y H WA FE HHE AHHA W )
fipr oft </ o © fooelt st Son o, y F1 2 ol & 90 F 1 Wee =Y 29«
&t yh o= BT Hew TH TN o A T 2 TR 99y % fou e s e
€3fSﬂTy:f(x)é}?EqﬁmﬂTW,?ﬁ%ﬂW%ﬁyaﬁxéﬁm(explicit)qﬂ_(ﬂ
& w9 H omad TR T 1 Suded S UM o, B9 FEd ® TRy # e
(implicity ) el o ®9 H Sd9d TR T 2

E|1NTT\')c—y:TEFﬁ %WWI

T fafy 7® ¥ fF 79 y & fau e 2 s w9y % 1 gen fag @
y=x-T

@ _
.

fasreua: 39 WaY & x, & WU Y Aahod 4 X

GE]

d dn
— x_ = —
dx (x=2) dx

d
qﬁaﬁﬁqﬁd—:waﬁ%ﬁxéiqrﬁ&@wﬂm&q%m FE TH TR

d d
E(X)_E(y) =0

IECEaK e RED
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g y + sin y = cos x @ %Eﬂﬁ IS
X

TH 39 Hay o H9 Adhersl w1 2

dy d . d
——+—(siny) = —(cos
dx dx( Y) dx( %)
sjEel FEH 1 T W
ﬂ+cosy-ﬂ:—sinx
dx dx
oy frefafea afom faem €,
ﬂ__ sin x
dx  1+cosy
S y#Qn+ 1w

&1 ;oM faem € T gfaelin Brerofada wor gad =id 8, g 89 38 ymifte Tel
F1| 39 B9 31 HeMl oh Edhalsll i A 6 o o g@en =9 F1 @R H3)

f(x) = sin”! x T IFTbAA A FITAL g8 HHA w0 T gHH1

arfeded 2
ﬂHFﬁﬁl’Qﬁy:f(x):sin‘%%ﬂ?x:siny
S U T xS TG9e] Agehed HIH W

1 dy
=cosy —
dx

dy 1 1
= — = = —
dx cosy cos(sin " x)

&I S fF o vt cos y # 0 < fera aftenfia €, FA , sin" x 7 —g,g,ﬂaﬁ

x#—1, 1,30 xe (-1, 1)
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30 TOMH i F© ThRYE s 8 eF Feifafad <99e® HI9e (manipulation )
Fd &1 T R R xe (- 1, 1) S AU sin (sin x) = x 3T 39 THN

cos’y =1 — (sin y)?> = 1 — (sin (sin” x))* = 1 — »?

oy g dye (—g,gj,cosyE ¥ TR & 87 3HfAT cos y = /] — 42

T T xe (-1,1) @ fau
dy 1 1
dx cosy [1—2

f(x) = tan™! x T SFThAT A B, T8 AT gU Fp 591 TfEae 2l

T ifae fF y=tan'x ¥ @ x=tany B x o HUE] I TN HT AaAHo
T W

dy
1 = 2 e
ey dx

dy 1 1 B 1 1
dx sec’y l+tan’y I+(tan(tan 'x))* 1+x

2

& gy TraRTufad werl o 3Taehalsl 1 Hd w1 3Yeh ALY o6 foll Big
fe=n T 21 9wl TeRiviEd Sorl o Teehersl &1 Frefatad 9o 5.4 9 fom

T 2

WU 5.4
f(x) cosx cot™'x sec!x cosecx
1 -1 1 -1
F&) 1 2 1+ x° xm xvx® =1
Domain of f* | (=1, 1) R (= oo, 1)U (1, ) | (=0, —1) W (1, )
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ﬁmﬁ@auﬁﬁ%aﬁﬁm
X

2x + 3y =sinx 2x + 3y=siny ax + by*> = cos y
Xy +y*=tanx +y X2+ xy +y*=100 X+ X%y +x?+y =81
12 k 12 2 1 1 —l[ 2X ]
sin’y + cos xy = sin®x + cos? y = y=sint | 775
3 _x3J 1 1
= tan™' , TS X< —=
Y (1— x? \/5 \/§
1— 2
y=cos_][ sz,O<x<1
I+x
1— 52
)’=sm1( xz}O<x<1
I+x

37sft Tk B o, S8 T89S HeH, THA Fer au Bk wer, < fafae ot
& $B Teqell o 9N § W §1 39 w98 H g6 W Heidd ho & Uh AU 9
& 91§ T, 9= =it ( exponential ) HﬂTFI‘g’TUIHﬁTI (logarithmic) el $hed
€1 T W TN T ¥ T IqAH v ¢ fF 39 A ees & 9gd ¥ Y Wb qeq
A © SN TR SUUFTE 39 Pk Hi fAvE-a o oF § TRl 2
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Sepld 5.9 ﬁy:fl(x):x,yzjg(x):xz,y:f3(x):x3?laT y:f4(x):x4$ e
feu T &1 e e o SE-=u x w1 = ggdt St € o &1 gaur dt "e&dt Sl
21 o 1 FaUl w4 § ghg H <L o Y
Tl S g T s e R oD F
A H iy 9fg o "y = f£(x)
T S S|l ® S-S HAE 1, 2,
3, 4 1 S0 1 9E wowE § fR T Ny
Fo Bt A A o faw v @ wet
f.(0) =x" B STETIHET H, TR el T

r=19"

~
=
Il
EN

=~ 3
Y=
\*2

J)\
<+

g o Se-w9 »® gfyg =i o @ ©.1) (1,1)

y = f,(x) 1 ARG y-37& 1 AR Aferh

FHA 1 21 B & AT £ () =10 X' ) >X
A £, (x) = x5 T fo=m wifom) Afg x ¥

TH 1 ¥ TRt 2 B W@ B, @ £, H A STTFT 5.9

1 ¥ Fgaht 21031 1 8, SEfh £ H A
1 ¥ 98 2 B 9 €1 3 WEN x H wON g & fau, £ W oL, F e F
e wfus diea ¥ Ed €

Sy gt w1 freed w7 € fF 95 worl &1 9fg 3w W el et €,
AYq =1d F= R gig TIdl Wi Wb ST Tk TR T F€ SSq1 € 1,
N FE TH BoH § S GgUS Horl HI oTuen Afus OSi ¥ T=dar €7 3HE SW
THENHF ¢ 2T 36 Wb o Hel H Th IS0y = f(x) = 10

T @1 98 & o fRE o9 qufe o % fau 9 wem £, W f (v) = H
TR A I W Tedr 21 3SR % fau Bm fag R wEd € R f () =™
Y 10° @iy IS § 9dr €1 98 A S T o 9 7l o fom, Si® x= 107,
Figo () = (10°)1% = 10° Sfeh £(10°) = 110" = 10100 8| T oo (X) T STUET £(x)
%1 O wgd Aluw ¢ 98 g e wiod @ @ 6 ¢ % 1wl ol % fau ww
x> 10°, f(0)>f,, (x) 81 FFg 59 el W sut S7fa <o &1 9= T 00 59 T
xh TS TH H TR A€ TN THA W T € T, T f 0w yuiE p 6 faw

£, (o) T ST f(x) T AE AfE TS W Fed 2

T y =£(x) = b, ¥ SER b > 1 % 0 =endie! Ho wHeama €
#epfa 5.9 | y =10 =1 Y@ifae g T 2
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e TeE <1 9l € fF e 39 tEitea &bk fafine o, 99 2,3 @R 4% fom
i F 3G TEH HeH |1 o ¥HE fagmand fEfatad <
(1) =RETI! Fe 1 Wid, arfas genel w1 9q==a R g 2|
(2) TRETIHT Fo 1 UEL, T ¥ ardias Gerel sl gg=ed gl ¢l
(3) T8 (0, 1) =T HeM & e W Tid 8 € (T€ 30 94 HT T: FeH
€ f& fodht o amafa® w=m b> 1% faw 0= 1)
(4) =R el Fod T 9¥HE B (increasing function) T €, 27iq
SH-9 gH 9 ¥ <0 T 9gd S €, Sfeid SU Iodl ST €l
(5) x%h AAYF 9 FONHF HHI o [T LI Held ] 9F 0 o Thd Tehe
T 81 S v A, fgdra =gefer o, el ST x-378 1 T SR B
3 (Frq w08 0 faem T 21)
SR 10 STel ST He i HATENUT SETdiehl el (common exponential
Function) Fed 1 F&T XI F1 TEaTE® & TR A.1.4H g0 <@ o ff goft

1 1
1+ﬁ+5+'"%l

=1 A Th U e € TSEe 9 2 991 3 % 9e Bl © S T o g e i R
T el YR & ®Y H WEN K W, BH TH Ad HedyUl =LEMih] HoH
y = ¢ W Bl &1 W WTeRfdeh =ETdisht Te™ (natural exponential function)
F&d 2

g ST BERt BT T S ST Her o Siaad o stk § S Aty el
Al N SUHT TF YA S H S Hehd] 21 T Wi FEfarEd afdmw & faw ufa
Fdl 2

am dfife % b > | T ardfas "Wew #1 99 B9 ded € T,
b SEN W 1 AL x €, AL b¥=q Bl

b 3R T % ALIE FI Fdih loga § Fhe F3d 81 38 THR AR b =q, @
log, a = x 381 ITIHE HT o TIU MW &0 F T I 1 T40 H| 84 I«
2 T 23 =821 T W= H &W T 91 F : log, 8 = 3 fw wahd €1 g TER
10* = 10000 T log,, 10000 = 4 HAJEA F97 &1 TH T& H 625 = 5¢ = 252 T2 log,
625 = 4 31271 log,, 625 = 2 FHJeA He €|

gl | S e ufivse gftesior 9 fa=m %31 7 29 %e Whd € T b> 191
R FeifE & o FR0 AR’ @ ¥ aidias Gensl o 9eEd § w0l
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T

i HEesl o =" § TE HeM
& ®Y9 H <@ W Thd &1 98 HoH, oy

?'rgrnnﬁltr e (logarithmic function)
Fed ¢, Frefafed ver @ gt @

log, : R* — R

x —log x=y AR b =x

e wfed e W, AR MR b=107
a1 TH “WTEOT ST SR AR b=
a1 3 “UTeRfdeh TEFTOTeR’ Hed T | Jgel
W a0 F I g0 Fohe H B
T ST H log x SHR ¢ ATel TV oM &1 fefua ®3ar 81 ahfa 5.10 § 2,

qT 10 STEHE 0 HeHl o T 9T T &

y =log, x
y =log,x

y =log, x

3R {d 5,10

R b > | 9t AP0 el &1 $9 Tyl famand T geeg €
¥ (non-positive ) T o T H STEFI0TH i I3 272q0] GRAT 71 o

(D
2)
3)
4

S

(6)

Tohd € &R 3UfAL TR Hed &1 Wid R* R
ALTHTE e H1 TR THE araids Hens 1 e

fag (1, 0) TR Bl & OE T HLE @l 2

TV el U SHHM B B &, ST s o9 g9 e ¥ U S werd

%., HAleld Sddl HYL dadl Sldl %l
0 fyes e awix s forg,
log x % M @ TRl & & E
gredfass T H H TR S ekl
T3 IR o, = (=) =gefer o
TG y-2787 & Theaq SR e €
(Torg 3@ et firemar &1 )1
Sehfd 5.11 H y = * qe y=log, x
% e T T 1 I8 & <
W%ﬁﬁﬁi@y:xﬁ@
T % < it §

BRI 5,11
PTG el < < HEwyul 07 e yEie fRw T g

(1) S9R 9fEd &1 Tk 79 (oW 2, 5 log p &l log, p & W& § 74
S WAl 81 HH AU fF log, p =, log, p = B TM log, a = &1 38 14 I
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g T a%=p, bb = p AT b1 = ¢ ¥1 39 G IAOH H TEd § wH
bY =b"™=p
! §HL HHIH H TN wH |/
bP=p=1>b"

a7d: B:ayaWa:E%ISHW
i

log, p
log,a

(2) AT W log HeM HT U9E $HRT TH 34 T=ah 01 g1 HF <ifaw fH

logbpq=(x%ISF@ b“:quW%léﬁWQﬁ log, p=p 4 log, g =7
T BB =p T bV =g W BT Tl WG b° = pg = bFbt = bE+ 1R
aH aed € BF o=+, g

log, pq =log, p + log, q
T TF o T qen eyt 9o 99 e € 99 p = g €1 UHT 9 ),
ST 1 [ Feafafod ¥R 9 fon o1 g €

log, p* = log, p + log, p = 2 log, p
THHT Ueh T ST 901 W o foaw wig femn o € aveid fopelt off o qofen
n % fau

log p =

log, p" =n log, p
Aad § FE UonE p ok TRl «ff arafa® oH % fau v €, feg 30 79 yeifta
FH H TG T w0 6 fafa g wew fFefafaa # g e wwd ®

X
lOgb; =log, x - log, y
F 9T A © T xS G Gl T o TAu x = eloer 29
Tedl 1 &M ST T log e 1 Wid 91 ¥4 andfash Gl &1 9= gl
T THfAT SWE THIF Hd anafas Wems & fau ue e 21 e 9 wifen
ﬁy=e‘°gxﬁlﬁy>0ﬁﬁqﬁﬁmﬁﬁ@ log y =log (¢"¢*) = log x . log
e=log x T T y = x W 1 €1 270 x = ¢¢* Shded x o6 ¥F HHI o faw T 2

Heehel T (differential calculus) H, Uehider <R Tel 1 Teh STEHTEROT 00
7 ¢ &, s %1 wiea o @' ufafda 7= 2 21 39 o A T o =
e T 2, T 39t 1 79 9 <d €
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(1) x o TUT o H] ATheld o & Tl €, Tefiq %(ex)zex

(2) x % HUY log x F FhHcTd 1 Bl €, el i(1og x) = 1
X dx X
xoh WUy fr=fafEa &1 s/Esder wifau;
i e (i) sin (log x), x>0 (1i1) cos™! (e (v) ecos*

() WA ST y= e 81 &9 SEen =0 & F=60 gy

dy
dx

— e i — X
dx Cx=-e

(i) M AL fF y = sin (log x) €1 &9 S@en =@ @

dy d
— cos(logx) — (lo
I (log x) dx( g

%) cos (log x)

(i) TH eifaw fF y=cos! (¢) 81 o9 Fwen F=m g

dy 1 d

dx VI (") dx

("

) JE

ex
1 .

/ er

(iv) | AT fF y = e« @1 & sf@en fEm g

d
_y eCOS X

i ( sinx)

Frfafiaa =1 x o6 Hue sTaeheld Shife:

X

¢ sin”! x
sin x €
sin (tan™! ™) log (cos )
\]e\/;, x>0 log (log x), x> 1

cos (log x + €¥)

*Fow W TT G T 303-304 W IE

(sin x) e“***
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3 T=8s H & Hfafad yeR o T faftte 9l o wedl &1 s/Eeshed w1 HEil:
y=f(x) = [u@x)]"®
TV, (e SR W) oH R ST &1 fefafgd 7R 8 31 : fag od €

logy=v(x) log [u(x)]

sigell FEm o 9@ g
lﬂ ()L ’ ’
y dx = u(x).u(x)-kv(x)'k)g [u(x)]
ESEAlG e i ED
& v
ax =7 u(x) u ) v log ulx)

79 faf § oM 33 %) ge 91 7 € () 991 u(x) T U e e
ST 3ok TIUT RN T&1 21 39 UfhAl ] STgIuTshid 3Taehet (logarithmic
differentiation) =ed ¢ 3 58 Frefafea sl g o= fo=n ™ 2

2
R \/(x—3)(x ) |

3x2 +4x+5

A C(x=3) (27 +4)
o ﬁFy_\/(3x2+4x+5)

ST TEf o IO o W

1
log y= 5[log (x—3) +log (x* + 4) — log (3x* + 4x + 5)]
SHT & FT x, S WU FEART FH T

ld 1 1 2x 6x 4
y dv 2 (x 3) x* 4 3x* 4x 5
d 1 2 6x 4
aTefan @ _ Y =X Ox
dc 2 (x 3) x* 4 3x° 4x 5
1 \/(x 3 4 1 2 6x 4
2V 3 4x 5 (x 3) X 4 3P 4x S
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xTh HUY o* ] AT HIAT, &l ¢ TH o =L ¢
qﬂ?ﬂﬁl’qﬁﬁyza{?ﬁ

logy=xloga
ST Ul %1 x, % WU FTFH FH T
1 dy
;E =loga
dy
e I =yloga
d X
Y ThlX E(a)=a"loga
ﬁwﬂ-: i(ax) _ i(exloga) =exloga i(xloga)
dx dx dx

=e'¢ loga=a'loga
XS TUET xS HIAL, 5= fF x> 0 2
A fifee T y = xinx &1 o7 <0 Uafi 1 o o ™

log y = sin x log x

SIRIG | 1 sinxi(lo x)+1lo xi(sinx)
y dx dx & & dx
Ly
T Y dx = (smx); 0g X COS X
B[] ﬂ [Sinx+cosxlo x]
dx Y X 8
sin x Sinx
=X [—+cosx10gx]
by
=X sinx 2™ cosxlogx

Qﬁyx+xy+x"=ahél 4l %Eﬂﬁ hITSIT)
by

ﬁtﬂéﬁyx+x«"+x”:ab
u=y,v=x ad w=x"TE WEH u+v+w=a 9 86 B
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du dv dw
IR dx dx dx
S u =y Bl I TR H ALTR oH T
logu=xlogy
A 9E 1 xS HUH AIRAT HE T
1 du d d
— — = x—(ogy)+log y—(x
L & dx( gy) gydx()
1 d
_ =2 logy 1 9w gidl 21
y dx
du x dy o x dy
— _u|l——+Ilo = ——+lo
- e e R s
3 TR v =x"
S Hell 1 ALE T T
logv=ylogx
ST TEf 1 x T WU TEHAT HE T
1 dv d dy
—.— = y—(ogx)+logx—
v dx ydx( gx)+log dx
1
=y — logxﬂwﬁé?n%l
by dx
dv y dy]
AU — = v|=+logx—
dx [x £ dx
=x’ [l+logxﬂ]
by dx
g1 w=x*
ST TEf T APOE FH R

logw=xlog x

AT T&T BT x5 TUE e HH W
1 dw

w dx

d d
x—(logx)+logx.—(x
dx( gx)+log dx()

1
x — logx 19 g 21
X

193

. (1)

. (2)

.3
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d
g 2%=w41+bg@

=x*(1 +log x) e (4)
(1), (2), (3) a4 (4), s

o X dy (y a’yj
——+logy [+x"| =+logx— -
y (ydx g)’j . g e +x (1 +logx)=0

d
a0 (x.y'+x.logx) Ey =—x*(1 +logx)—y.x"—ylogy

dy —[yxlogy+y.xy_]+x’“(1+logx)]
Hd: — = 1 )
dx x.y" +x’logx

19 11 9% o T H Wed HeHl &1 x o Wue] STahald hifed;

5 3 (x-D((x-2)
COS X . COS X . COS OSX (X—3)(X—4)(X—5)
(log x)cosx X — 25in X
0, 0
x+3)7°. (x+4)°. (x+5)° xX+—| +x* *
X
(log x)* + x'°== (sin x)* + sin™' /x
. . XCOS X xz +1
xsmx + (Sln x)cosx X 2—
x =1

1
(x cos x)* + (xsinx)*

129 15 7 & e § sew we % R %amaﬂﬁm:
X +y =1 yo=x

(cos x)’ = (cos y)* xy = e“=Y
FO) =1+ (1+x) (1 +x*) (1 +x°) G TS Held S STashelsl 1 HifT 7T
TH ThRT /(1) T1d =hifsTul
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(2 —5x+8) (x* + Tx + 9) 1 aehe HATARGd oF TR W FHifau:

(i) UAHA T 1 I Rk

(i) IHFA o TIER R UH Tehel 9598 W i

(iti) TE[TUR A 3TEhet g

IE o Hefud HIfST 6 39 TR 9w o S99 2
AME w, v AT w, xS TeH & @ < fafeE seiq vam-Awe fem w5 gRE
5, fgdm -~ AR srashe g <9sy TR
du dv dw

— (u.v.w)=—v.w+u. — . W+u.v —

dx dx dx dx

Foft-weft T =R TR & = w1 WY A d T g @ 2R T e, fag 1w o=
() =R U § gerep-gefeh Heul g UYH 7 TN <6 HeH U Sy T1iud € S
¢ e frorfa o 79 wed € 6 1 59 & e w1 gy ue died) = iy & mew o
aftfd 81 78 IrEd =T T weret (Parameter) Fead €1 31 ger< 9le 9 ° =
TR x e y & I, x=£(f), y=g () o ®U § A T, HI FEfclh €9 H =5
oY Hhed €, el 1 T F=el &

36 ®Y < el o HAhols Jd L oY, g EE g

d _dy dx
dt  dx dt
dy
dy dt dx
— -4 @i = 0
gl i " dv o T 2 2
dt
dy 8 grer dy dx
RCA R = g @daM—= t ’
3 TR i ” g @) " f@® [=¥@ £(1)# 0]

zIﬁ{x:acosB,y:asinB,Fﬁ%Eﬂ?l FHifad|
fem @

x=acosf,y=asin0
dx

. dy
T 10 =—q sin 9, 10 =acos 6



196 I

dy
dy 4o _ acosb

: — = = =—cotB
M de  dx —gsin®
do
Qﬁx’x:atz,y=2at%?ﬁ?ﬂm =S
X
fen @ Tom X =at,y=2at
dx dy
ELS TG = & 2=
7 2at it 2a
dy
dy g+ 2a 1
7 = Gb="—=-
dc  dx 2at t
dt
?Tﬁix:a(0+sir19),y:a(1—cos@)%FﬁZyEﬂ?l el |
X
S 0), 2~ (sin 6
de—a( + cos 8), 40 =a (sin 9)
dy
- dy _do__asnb _ O
dc  dx  a(l+cos9) 2
do

PSS e w o A o zﬁg@mtﬁﬁxaﬂiyaﬁﬂﬁﬂmm
o 21, ohael U=l o TS § oFEd Hd e

2 2 2
Ife x3  y3 a3éfﬁg T i)
X
HH s T x=acos30,y=asin39%ﬂa
2 3 2 2
x3+y? (acos’ 0)3 + (asin® 0)3

2 2
= a3(cos’ 0+ (sin’ Q) =3
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2 2 2

1: x=acos’0, y=asin®®, x3 +y3 =q3 1 YHEfAH FHE €

d d
3H TR, —x:—3ac0s295in03:ﬁ'{ &2 = 3qa sin> O cos O

0 do
dy
dy 46 3asin’0cosd y
Bl — = === =—tanO=— 3=
" dx dx  —3acos’Osin® x
do

PR o 59 U Wor o sawhed I H1 fafd H1 9EN #i § Al 98
frara wifea g

I U HeA 1 W 10 9% H x qe y fSu FHRO g0, T S H Yefesh ®9 H
Hafud =, @ yrael 1 faads fe fom, iycamaﬂﬁm:

x=2af, y=at x=acosH,y=>bcos8

4
x:4t,y:7

Xx=sint, y=cos 2t

x =cos 6 —cos 20, y = sin 0 — sin 20

sin ¢ cos’ t

= \Jeos2t '’ y_\/cos2t

x=a@-sin9),y=a (1l +cos )

t
x=a[COSt+10gtaHE)y=asint 9. x=asecH,y=>btan 9

x=a(cos9+06sinB), y=a (sin O -9 cos 0)

-q-flq-x \/asin't’y \/acos't, Fﬁwﬁ{q-ﬁ; ﬂ X
dx X

e «ffeu f& y=f(x) € @

dy
S - (1)
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G f(x) ATHSA € A TH x b GHET (1) HT T: FTher H Ghd &1 T8 FhR

o d(d -
o 98 E[d_zj 2 =l &, T8 fgdi wife =1 sfaeer™t (Second Order Derviative )

Fad ¢ R d—zzy 4 fefia w5 81 () % 5dig $ife & sames &1 ()9

dx
fefid 5 81 Al y=f() @ @ W DAy) A y” Ay, ¥ 1 Frefi wwd € 2w ferqoft
Fd ¢ 6 I=0 %9 & Aadher 91 76 FHR fHu 94 2

d2
AT y = x° + tan x g _dg A HifIT)
by
< %ﬁy=x3+tanxél A

dy
E =3x? + sec’ x
2
zHfeT % - di (3x2 +sec? x)
X X

=6x+ 2sec x.secxtan x = 6x + 2 sec’® x tan x

2
fg y=Asinx+Bcosx% qar fag =ifan & %+y=0%l
x

Tl |

dy .
— =Acosx—Bsinx
dx
d* d

i d—f:d—(Acosx—Bsinx)
X X

=—Asinx—-Bcosx=-y
dzy
2H HhX ?+y=0

2
AT y = 32 + 2e7 € a1 Toag Fifom fom %—5%+6y=0
X X

Ty =3e> + 2e¥El

Ey = 6> + 66> = 6 (e + %)
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dz
gHfeIL d_ = 12e* + 18¢* = 6 (2¢* + 3e¥)
X
a1 L_Sd_ 6 6 (2 2x 3 3x
: 00 e + 6y =6 (2¢** + 3e™)

—30 (e +e*)+6Be*+2e¥)=0

Elﬁy—sm“x%?ﬁ@ﬁ'ﬂﬁ(l )dy dy:O%I

dx* dx
EI%Ty=sin*1x%ﬁ:[
ﬂ_ 1
dx J(1-x?)
Ell (1- x2>
d
El —-a 2) 0
d’y dy d 2
1 X)) — = —Jd x) 0
A ( ) dx*  dx dx ( )
d*y dy 2x
Ja 2 = 2L = o
R ( ) dx*  dx 21 2
d’y dy
3d: 1-x*) —=—x—==0
( )dx2 dx
fereheua: = 2 7% y=sin'x e
1
y1=ﬁ’3wh(l—x2)yf=l
—X
S 1 2 23y, %O 20 0
3d: 1-x)y,—xy, =0

W "= 19 109F § iU b o fgdg =hife & s1asas @ wifaa:

xX2+3x+2 x?20 X .COS X

log x x* log x e* sin Sx
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€% cos 3x tan™' x log (log x)

d2
sin (log x) IfE y=5cosx—3sinx? d fag = @lQﬁd—zy+y=O
X

E|1N7~‘\'y=cos*1x%Fﬁ d—zfaﬁéﬂayawﬂ‘fﬁamaﬁm|

dx

A% y =3 cos (log x) + 4 sin (log x) & @ T F x2y, +xy, +y=0

d’ d
EIE y=Ae”’“+Be”"% a =31ze f& —;—(m+n)—y+mny=0
dx dx
d2y
afE y = 500e™ + 600e 7 & @ TuEE R —5 =49 2l
X

| d*y (dyY
AR er (x + 1) =12 I 3@zw fF —-=| = | 21
dx dx
Ay = (tan'x)? ® T T T2+ 1)y, + 20 (2 + 1) y, =2 T

TH Tes H €N ashd T o ] SHRYd 9o &1, far fag feu, == &
TH 31 YHAT ! SATHAM AT (geometric interpretation) 1 I FH Wa |
et T WHT (Rolle's Theorem) AH &S & f: [4, b] — R ¥gd iaua
[a, b] § Hea e Taga a0 (a, b) H SToFer™ € 3N f(a) = f(b) T W8T a 3T bFE
aredfaes TEd €1 a9 fagd A (o, b) 9 Teell T8 ¢ o1 atfiaa € 7% £/(c) =0 2
Tepfd 5.12 31N 5.13 ® go 18 fafire worl & o Ky g, o U % e
%1 IeheT T H HqE W B

Y
N
Y
N
f(©)
’ O a
< > X'« >
X<or c p X b X
\ 4
Y’ v
Y’

3R 5.12 JTTeh{d 5,13
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& T fF ¢ @ p % 7o feorm a9 & fogel @ ol W@ #51 wavma ® #=0
Hfed g1 €1 TH U TOF o § HH ¥ HH UH 95 W y@ue I 2 9 €l
el o YOI 1 qed 98 <@ €, Fh y=f(x) % Ao & el g W et
T F AU b 39 e o1fug 39 g W £(x) 1 STEFas B g
Hreg|™ WHA (Mean Value Theorem) IH &ifad fF £ [a, b] — R T
[a, b] ® Had a1 AU (q, b) H Taher™ 81 99 A (q, b) H fFEH W cF
Afeaea & fF

flo)=

fB)-f@ s,
b

w2 ST T TreggE ¥99 (MVT), T & 9899 %1 Th N (extension) #1
EE, 37 BH HIEHM THA @i SATHAE AN 99| Hed y = f (x) T ATerd 3Aehia
5.13 o f&a 21 ¥9 Ted € £/(0) H ARA Ty =f(x) % g (¢, f(c)) W Wi T

351 T 7 T o w9 § R ok €| Shfd 5.14 W W= ¢ fE Mﬁg@ﬁ
—d

(a, f(a)) F (b, f(b)) & A Wil T Bsh W (Secant) HT TAUEI &1 A To
T e T 2 TR AW (0, b) H feod T 95 0 3@ ¥R ® 8 (¢, flo) W g
w3t @1, (a, f(a)) T (b, (b)) Toget & <= Ei=h & =5 W@ & g 6l €1 g
W= H, (a,b) § UF 95 ¢ THE A (¢, f(0) W IR W@, (a,f (@) T2 (b, £ (b))
%! e @l Y@ "e & THH 2

Y
(b, f (b))
Q
N (€ f(0)
\0'\
X'< o - =X
YI

ITHid 5,14

el y=x2+ 2% U Tl o GHA =l HATId ST, 96 g =— 2 a0
b=2%
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e y =2+ 2, 3 [ 2, 2] Hed 9o AU (—2,2) H ahed g1 wef gl
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(a)Iﬂ:lF'ﬁﬁl'Qxl,xze[a,b]ﬁwgﬁxl<xzﬁﬁﬂwqﬂgﬁ'ﬂ@x13ﬂ1
x, % T TH g ¢ w1 faa W AR € T
flx,) =f(x) =f"(0) (x, - x)
Fq f(x) —f(x) >0 (TR f(0)>0)
1iq £x) > f(x))
¥ TFR, eH <5 §, T
[a,b] < Ft xl’XZ#mxl X, fOy) f(x)
;A: [a,b] " £ TH F9HIE Hed 2
T (b) R (c) T YA T THR €1 TS o fIw 39 19 2 Bl ol 2
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() (a,b) § f AR afam & A 98 xe (@, b) F a0 /(0> 0
(i) (a,b) H f TR T&@H & A 989F xe (0, b) F T £/(x) <0
(i) Th Hed RH FUAH (FrAUH) B A 98 R o & a0 § axAd

(FEEM) 2
fr@ry f& U=d ®wed f,
f)=x*-3x>+4x,xe R
R T Fa aefam ®e 21
1= BRI UG

ffx) =3 -6x+4
=3 —2x+ 1)+ 1
=3(x-12+1>0, ¥ xe R% fau
AT Bed £, R T FRa a¢am 2
g *ifau f& 934 e f(x) =cos x
(a) (0, )W T BrEam &
(b) (m,2m), ¥ T a<fmam
(¢) (0,2m)H 7 @ aqH & 7 & gEHH 2
&M SIS0 T f/(x) = — sin x
(a) HfF T xe (0,m) % FAT sinx > 0,89 9 & 6 £/(x) < 0 e zHferm
(0, m) o f FRAT BrE=mA 2
(b) =k TEEHx e (7, 2m) P TAUsinx < 0,89 T € fF f/(x) > 0 2 z@fam
(m, 2m) H f TG gfum 2
(c) S (a) 3R ()W WL T fF (0,2mF £ T @ T0= & 3 7 & srmaA 2
ITE 9 H @ S Tl & & wed [, 2n] W 7 91 TR avEe @

i 7 & [0, n] H FRar gremEE 81 qenfy, wer o fagetll 0, o 9 o Wad §
AT 1 o g, e f, [m, 2] § aEEE 2 [0, 1] H sEEE 2

S Hdd &I 995 f(x) =2 — 4x + 6 ¥ U&d Hed f
(a) T =efmm 2 (b) Tt gremm &



fX)=x*-4x+6
Ell f'x)=2x-4
AU, /() =0¥ x =27 & 21 ¥ '
fig x = 2 ARAfa® Y@l 1 T IR AU, e
A (o0, 2) 3R (2, o0) (TP 6.3) H favad HTFTT 6.3
AT Bl WA (— o0, 2) H f/(x) =2x— 4 < 0 &l

T, 59 ofaUel 4, £ T gemE 21 a2, ), H f (x) 0, zEfiu 3|
Fara § %o f TR FHm 2
ECetil = i fR wor g 2 T Gad 8 W Tk 9 siaged @ e e

fag 21 gEfIT w99 | 9 &0 98 Fohd e € 6 959 Wer (- oo, 2] H BEEH
R [2, o) H e 2

9 3aud Td eI T £ (x) = 40° — 6x2 — 72x + 30 SR UEd HeH f,
(a) T =efm A (b) PR sreEM 21

g

BH]
f(x) =4x* — 6x2 — 72x + 30
2] ) =12x> - 12x - 72 —o0 l3 —IZ +o00
= 12(x* - x - 6) T 6.4
=12 -3) (x+2)
AT /() =0" x=—2,3 T B €l x=—2 3 x =3 Iafask W & d4
STHIH AU, THA: (— o0, — 2), (— 2, 3) ST (3, o) F TaA%T HLa 2 (NPT 6.4)1
A (— o0, — 2) 3T (3, 00) H f/(x) ¥ATHF & Weleh TaqeA (-2, 3) T f(x)
SBUMEHh &1 Herea®d Hel f3aUa! (— oo, — 2) 3 (3, co) H TG wefuM & s siawe
(—2,3) " For FRa grEam 81 qenfu £ R ™ 9 @ adoq & o 7 € s/Ee 2

AT ffx) @ forg e fht WeRfd
(= o0, — 2) =) (=) >0 f e afam @
(-2,3) ) () <0 f T sEA 2
(3, ) (+) (+)>0 £ a9 ®
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Haua 9 wifee foH 9sd %A f (x) = sin 3x, x 0,5

T (a) adHM 21 (b) TEHEA 2

I I
f(x) =sin3x STFRT 6.5
a £’(x) =3cos 3x
e, f/(x) = 0¥ THera ¥ cos 3x = 0 foem 3x=g,3§ (FIfh x 0,5

:3xe{0,3§})wmélw,x gaﬂig%maﬁgx 5 A 0.2

F1 T AT el {O%J%ﬁ'{ =3 T famfem = €

T |t XE{O%J & faw £ (v o FfF OSx<%:>OS3x<g s g

TR 3 3
XE[E,EJa?Wf(x) Oalzﬁﬁg X 3 3 3x 5
ot siawa 0, T £ R 9<mm & @R e ) T R BEEE 2

e faftaa fEan 71 Ser x=0 e x gﬂﬂﬁﬁ%ﬂélsﬂmuﬁalé?gm,ﬁ
O,g T gefEe ofi ) o BEaH 2l
STl A ST fH £(x) = sin x + cos x, 0 < x < 21 0 Y24 e f,
R =efmm o FRE e 2
@ & fw

f(x) =sin x + cos x, 0<x<2m

Bl f/(x) =cos x —sin x

9 f (x) 0 ®sinx = cos x foe® &4 x Z,%W%ﬁ%l ?Rﬂﬁo x 2,
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4 4
5 | | |
7 Gy 57,2 o favyea & B 03 %ﬂ 2n
I 6.6
e dfe fm f (x) 03 x 0,Z 57,2
5
1 W(O,gjaﬁi 72 " e f R adEe 2l
5
3ﬂ—{ f(X) O Zlﬁx Z,T
5
1: f o T PR sEEH 2
ATTA f (x) o1 Tog et ohi WeRfd
0. >0 f adAA 2
5 R
o <0 £ BEEM
5
=2 >0 f adAA 7

fag SR T £(x) = 3x + 17 ¥ T59 e it o=fqm 2
fag IfST ff R W f (x) = ¢ @ Wed e e adfqm 21
Tug +ifag f(x):sinx@lmw

(a) [O,gjﬁ frR adgm g (b) (gn] T e geaH &

() (0,m)H 7 a a2 2t 7 & swE 2
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RILIC)

FHauel A & 59 f(x) = 202 - 3x H U= HeH f

(a) TR adam (b) TR® A

FHauel Aqa HIfaT 1 £ () = 203 — 302 — 36x + 7§ USd HoH f
(a) T a2fmm (b) TR g

e A Hifen fad Freafafea om f e adam @ gream €
(@) fX)x*+2x+5 (b) f(x)10 — 6x — 2x?

© fx)2¢%-92—-12x+1 (d) f(x)6-9x—x

e fx) x+1)y (x-3)

fag i fE y logd x) x,x>—1,mwmﬁ@aﬁqﬁw%l

x % 37 TA B | i s Ty = [x(x - 2)] T 9dTE wer 2
fog #ifw fF 0— § y —oon . W TH SHEH B B

2 (2 cos )
fag FIT fF T Her (0, ) H FRa adam Bem 2
fag FNE 6 1, DT f()=x*—x+ 1 ¥ U89 FoM 7 a1 axfqH € &1 7 &
BEAM 2

frefafea § =M 9 $er 0,E T e graE € 2

2x

(A) cos x (B) cos 2x (C) cos 3x (D) tan x

Fafafiaa siaue 9 9 69 a0 5 f(x) =x'© +sinx—1 4 987 harf FR@
BEHH €7

(A) (0,1 (B) 7’ ©) 0’5 (D) 39 ¥ &g &
a1 98 JAqH HH Fd Hiten e fort faud (1,2)H f() =P +ax+ 1 ¥
e He fRat a¢qH 2

HH TS (-1, 1) ¥ S TF HAaua 18 9 g i 6 145 f(x) x 1
X
Y yed e f, Frea adfam 2

Tg =IfeT ff we f(x) =log sinx, 0,5 o fra adfam i 7’ T
R grEE 21



STRETS oF STTWANT 223

fag &I fF Fe f(x) = log|cos A O’E H a9 @i > H

e BeEE 2

fag Fifaw fF RT 5 @0 e £(x) = x° — 3% + 3x — 100 T 21
freafafed & 9 fed sfata § y =12 o Fefum €72

(A) (= o0, o) B) (=2,0) (C) (2,) (D) (0,2)

T =% H B Tdshed & T ¥ R o & % fiu gu fag W vwt @ eiR
fHed o HHRW Fd F3
o i foh U KT gE g (x, y) ¥ SH Al qen gfifEa ge o (slope) m
AT T T FHIRL
Y=y, = m(x—xo)@‘;lTlHE:l_dT%I
& N foF ok y=f(x) b Ta3 (v, y,) T ¥ @ =]

erorr 2 [ f(x)] @ <oig wrdt €1 sdfan

dx (xg-Yp)
(X, ¥,) T b y = f (x) 1 TR Tl HT FHHIT

Y=y, = ) - x,) B R
sHeh AT, Fifh sAfels w99 TE o ofF gl 8

: 1
AT y = f(0) F (x,, y,) T A & gaoma o0 2l s 6.7

I £ (xy) 0T, TAU 9F y=fx) F g (x, y) W afcia & wHHEw
foetferfiaa 2

1
Y=Y, = 7 o) (x x)

1iq (Y= o) f (X)) + (x=2x,)=0
IS y = f(x) T HIE TR T o281 F A W 0 H0 A, 7
@ W9l T & eVl tan

dx
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fagiw feerfaat (Particular cases)

(i) =g TSt @1 T AU Y €, 99 tand = 0 T 39 THN 0 = 0 Towerr =1ef € fw
Wﬁ%@%x-maé?aq'az %Iwﬁiﬂﬁlﬁ (xo,yo)tl'{W?fi'@TEHFIEi FT y=y,
7 o 2l

(i) A E,T@[taneeoo,ﬁlw ot & fop et Y x990 W oo © aredq y-ere

F T B 39 ferfd d (x, ) W T W #w EHE xo=x B (FD)
x:ZWWy:ﬁ—xﬁWi'@Tqﬁmmqﬂml
U o1 &l x =2 T T @ & YA

ﬂ} -3x* 1 112
dx x=2 *

TH oy Jax 3 1 R I fagsl #1 F@ wifee foA W el T w5t

W%%I
feu 0 ok <h fohdll 95 (x, y) T w990 W@ &1 gaquEl
@:lm 3)71 PR
dx 2 \/m
Fiife TEu % femn @1 gHferm
2 2
4x—3=§
q 4x-3=9
0 x=3

@y Jix 3 l1d1 e EE x=3,y J43) 3 1 2%
e, arfire fag (3,2) 21
YU 2 drell e T@ne 1 TR 9w S g Y
I w91 2
feu = o fog (xy) T o @ w1 e
dy 2
dx_(x—3)2%|
i gaomr 2 fean o € gHfe,

(x 3)
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2

o3
gl x-32=1
q x—-3==%1
T x=2,4

HIx=2" y=23N x=4¥ y=—2Wd &l & 0 ¥k, T % &1 F=0@r
2 Al & ogEt T € o wuen: fage (2, 2) S (4, 2) W W g1 W (2, 2)
Y WM arell $931 @ w1 THE:

y—2=2(x-2)¢l
q y=-2x+2=0
qq (4, -2) § 9H 9l T37 W@ F HHE
Y- (-2) =20~ 4)

I y—2x+10=0%I

2 2

6@% ;—5 1 7 = faged # 9@ Fifaw i w0 et et () oo

& HHIE B (ii) y-31e7 o HHW B

2 2
% ;—5 1 &1 x, % T8 3aFhed w3 T T W i o
XLy
2 25dx
d =25
T Y _Zx
dx 4 vy
() @9, Tyl @ x-e & AR § At sUH1 gavrar w4 ®, feew
d ) 2 2
G g X g R TE 9 T S S =03 a2 1
dx 4 vy 4 25

Y x=0W y? =25, &1efq y =+ 5 firerar 81 37: 95 (0, 5) & (0, - 5) W € W&l
T Tt T - 398 <6 FHE €
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(i) Taet 1@ y-21e7 o THIR € AR 3Heh i 1 waual YA € Toed ;Ty 0.
X

2 2
myzoﬁqamélsvw,% % 198 y=0W x==+2 foem 81 o A fig
(2,0) 3 (-2, 0) &, el W ol Y@ y-2187 & THG €
Ty % e W e et T Fe e
(x 2)(x 3)
x-2787 = el 2
o 0 fF v Wy =0T € THAL W y= 0T TF o THF 9
x =79 Bidl B 39 Y[ Gk x-37&1 i (7, 0) T Hedl B 39 a5 o GHH] Fh x
F T TEhed HH T

dy 1=y(Q2x=5)

= (-2)(x-3) (1)
dy A1-0 _ 1
A dx](m) = Gy@ 20 TAEAE

zafere, w9t @ &1 (7, 0) T SEur ZLO%I #d: (7,0) T w93 T 1 HHHO B

y 0 2—10(x 7 gl 20y x 7 OFl

2 2

aH X3+ y3 =2 % fog (1, 1) ™ W9 @ a9 SAfeid & SHIE 9 St



W,(l,l)m@ﬁi@ﬁwﬂ} =—1%I
X da,n
ofem (1,1) T T W@ & GHE
y—l=—1(x-1) &M y+x-2=0%
qem (1, 1) 9 ATqAd ol FAURT
1
(1,1) ™ T =i Yoo 2
e, (1, 1) T AT9ed &1 GHEH

y—1l=1@x-1) A y—x=0%l
f<u T Tk
x=asin’t, y=bcos’t

& UF fag, Wl 5%,WWWWWWWW|
(1) =1 +3F GYeT TFHe FH T

d . d )
&= 3asin’tcost G @ 3bcos’tsint
dt dt
dy
dy a4t —3bcos’tsint —b cost
-qT — =0 = ) - -
dx @ 3asin” tcost a sint
dt
dy} —bcosg .
| t — 99 S = =
2 ).z asin ©
2
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. (1)

#9191 E,ﬁax:aﬁmy=0% &d: ¢ Emaah(a,mmﬁqma%ﬁw

T 1 gHER y—0=0(x—a) T y=0%I

Th y=3x'—4x % x =4 T WY W H FAUMl A HifAU
Ty ;,x 2% x= 10 W W@ F FEAUE A1 HIAT

X
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RILIC)

Thy=x—x+ 1% T @ K FEUM W 6§ W @ wiGC TS5&5Hm
x—ﬁ%ﬂﬁZ%l
Tk y =1 3x +2 FH T W@ H yEUA W fOg W A@@ wiae faee
x-Fem 3 2

THx acos’ ,y asin’® & Zmﬁﬂaﬁﬁwaﬁai S|

9% x 1 asin ,y bcos®> Emafﬂaﬁaﬁwwamaﬂﬁm

T y=x>— 32— 9x + 7 W A fogail &1 I wifem o | el @ x-a1e
& HHR 2

aTF y=(x—2) W TF g 9@ wifaw fog w ot @, fage (2, 0) @R
(4, 4) 1 foam ol Y@ & g9 €l
Wy=x3—1lx+5m3ﬂﬁ§qﬁﬂﬁaﬂﬁﬁﬁﬂqmw{'\@y=x—11%|

TeUTdl — | ol |1 T 1 FHIR 1 S S =y xll,xi—l?ﬁ
et T g

WEUTT 2 ATl T TR 1 THH0 A B S y x13,x¢3aﬁwﬁ
FIA 2

FAUTT O STl T @Sl S FHE Jd I S a6 Y maﬁwﬁ
HA E

2 2

TH % 1y—6 | T 3 fagell 1 @ i fom e e

() x-3187 % THE © (i) y-287 % THIH €
fu ol ™ Fifde fagel ® ool @ @i arfiee & e 9 i
() y=x'—63+ 13— 10x + 5% (0, 5) |
() y=x'—6+ 13- 10x +5% (1,3) ™
(i) y=x*a (1, ) =
(iv) y =223 (0, 0) T
(v) x:cost,y:sinta?t=gtﬁ
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a%y:x2—2x+7aﬁwsf%@aﬂwﬂwamaﬁﬁqeﬁ
(a) TWI2x—y+9=0%% T Tl
(b) ¥@1 5y 15x= 13 T @+ 2l
g wifT & ok y =74 + 11 % 37 fagen o wosf Tt wmiae @ el x=2
AMx=-2 2
Th oy =x T A TagaAl & T FHiiS0 o1 T w9 W@ *1 e 5y 6
y-FeTer < =Tet B
Tﬁy%:4x3—2x5,m3—vrﬁgﬁﬁmﬁﬁqﬁqmwﬁ%@ﬁ%ﬁg@zﬁw
Sl €l
Th a2 +y - 2x—3 =07k 39 fogell W vl T@nedi & wietn 9@ Hifsu el
T x-378 o FHA €|
qsh ay’ = x° ED ﬁﬂ@ (am?, am®) W A BT FHHLT A hifsd)
Thy=x° +2x + 6k 37 A F FHIFHO T FIAC A W@ x+ 14y +4=0
& AT B
Wy2:4axa5ﬁ§(at2,2at)q11€qﬁi'@ﬁ?@ﬁlﬂ?a?wwmﬁml
fag Fifau fa T x = y? 31T xy = k Th W FHI GEF+ T Hdl €, 9§
8k = 121
aﬁwz—z ly)—j 1 % o5 (x,, y,) T TR0 1@ qe AT o FHI 1 i)
ThHy 3x 2 I R TGS o THHU A BT S W 4 2y 5 0%
i 2

T 26 R 27 H WE I H1 @ Hifaw
Wy=2x2+3sinxa?x=0mafﬂﬂﬁﬁw%:

1
(A) 3 (B) 3 (C) -3 (D)

fhg o W y=x+1,9F > = 4x F T30 T €7
(A) (1,2) B) 2,1 © (1,-2) (D) (-1,2)%l

3

39 TT=0% H gH e URMI b HAh-The HH I A1 hid oh Tl Adehal 1 JART il
* T Teh TER THEHIT W Fed € AR ST Hidwsed fog W wef End wem 99 =
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A s f:D > R, DR, TF ¥5d Hed € & y=f(x) 3 T T& 2|
oA efifem x ® TR arel fadl oeu afs w1 gdfe Ax @ UHe F € TR
Fifau f x 7 g3 o7e9 95 Ax & ¥4 yH g8 9fg FT Ay W YH HW € W=
Ay = f(x + Ax) — f(x) 1 TF &9 frfafiga & ofigfia «@ €

(i) x°h 3TTHA Hl dx ¥ THS F € a0

dx = Ax ¥ it F 2 Y
(i) yoh FTRA Bl dy W TR T € qq Qe +Axy+An—~
S(x+dx,y+dy)\l
d—’deqmndyﬂx@ Ay
s dx P y) S Y {
fisfag e €l dx=Ac N_R
M H x ! AT H dx = Ax HUeThd
BT BT & T Ay T Ueh ST Hi=Thed dy
i‘%%ﬁéﬂaﬁaﬁ%ﬂdyz,ﬁymm X'<O > X
l v

Ax, Ay, dx 3R dy 3 AHdE e & Y’ HTFHIT 6.8
fem srepfa 6.8 2fam)

ST Wi Qe AT B S H TEd g e SEd € Tk Tas
(Dependent variable) &1 &Tahel = & gfg o THH & € W« o @ =X
(Independent variable) T 37ahel =R 1 Ifg & THA 2l

J36.6 1 Gished w0 & U sr@eshel F YA HifSU

y Jx T SR x = 36 & AW AT Ax= 0.6 71

a Ay = Jx+Ar—x =36.6 —/36 =/36.6 -6
J36.6 = 6+ Ay

9 Ay Oiehed: dy o IR ¢ &R FrEfafed 9 v 2

dy R :
dy= - X 2&«).6) FfE y Jx)

(0.6) =0.05

1
~ 236
W UHN, 36,6 H HW=THe HH 6+ 0.05 = 6.05 B
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(25)%waﬁwmﬁéﬁmaawwmaﬁﬁm
ﬂHFﬁﬁI@y=x%~_rlﬁ x=27 3 Axr=-2 B
GEl Ay = (x+Ax)§—x§
- (25)% - (27)% = (25)% -3

1

0 (25)% =3 + Ay
A Ay Hi-ehed: dy & 9T € 2T
dy
= | 2 |Ax
“ (dx)
| 1
=—(2) (FMfF y  x3)
3x3
I : (—2)= "2 =-0.074
L 27
3((27)%)

1
T TEN, (25)3 F WHS 7A€
34+ (= 0.074) = 2.926

£(3.02) =1 |2 TH [ BT ST £(x) = 362 + 5x + 3 B

TH AT x =3 3T Ax=0.02
£(3.02) = f(x+ Ax) =3(x + Ax)® + 5(x + Ax) + 3
T T T Ay = F(x + Av) — F(0) ©1
ERIi @+ A) =f(x) + Ay
=f(x) + f'(x) Ax (MR dx = Ax)
=3x?+5x+3)+(6x+5) Ax
£(3.02) = (3(3)* + 5(3) + 3) + (6(3) + 5) (0.02) (FAfh x=3, Ax = 0.02)
= 27+15+3)+ (18 +5)(0.02)
= 45 +0.46 = 45.46
;q: £(3.02) 1 WTHS A 45.46 T
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x HiZl g 91l B Rl S H 2% H1 Ihg h FRO W FA h AFAA H
Hi=Tehe gfiEds T whifeu)

1= BRI UG

dv
Ell dV = (—JM = (3x%) Ax

= (3x?) (0.02x) (FH x BT 2% = .02x)
= 0.06x* m?
3 TN, A § wfehe ufiEdd 0.06 ¥ m’ €
T Tl 1 31 9 om AT S & f8H 0.03 cm #1721 39 SEeA
o gishe § Hi-Tehe e T i)
TR Af fd el # B 2 SR 79 W A Jf ArR T8 IR r=9em
#T Ar=0.03 cm@| 39 WA HT TFH V
4

V=73 r’ g yew 2
a w
dr_nr
zafn V= S d )
r

= [47(9)] (0.03) = 9.72mcm?
d: T o e § G AE 9.72m cm’ B

TR T FIN Hleh FETARad H © Yo% o1 "i-Tshe HM <3 &6 diH TIH1
qeh J1d hifld;

(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 (vili) (255)* (ix) (82)*
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1 1 1

(x) (401)* (xi) (0.0037)2 (xii) (26.57)3
(xiii) (81,5)% (xiv) (3.968)% (xv) (32.15)é
£(2.01) T TfTHe AF FA FITE Tl £(x) = 4 + 5x + 2 T
£(5.001) 1 T T A HITAT ST £(x) = 2 — 7% + 15 &l
xm T A B 1 ST H 1% 915 6 HRU BF <h AR H EH ol Wi-Tehe
YHEd A i)
xm ol At ¥ &1 0 H 1% &9 o SR 5[ o6 I3 &F%hd H gH alel Hi-Tehe
YHEd A i)
T e F B 7 moArdh 9 ® e 0.02 mo w1 I ) sHk mEaA &
qfishe H e A A hifadl
T el FT 5 9 m A Wt € T 0.03 cm #1 Jfe §1 THh YRS £
o Uiehed | Afehe Jfe 9@ Fifsu)
AL F(x) =32 + 150+ 52, d@ £(3.02) F F=he AN €
(A) 47.66 (B) 57.66 (C) 67.66 (D) 77.66
I H 3% IG5 o RO Al x o WA ok AFGH § GiAhe T €
(A) 0.06 *m*> (B) 0.6xm* (C) 0.09xm’ (D) 0.9 ¥m’

™ A=< o, 79 fafi= werl & S=aad @i fetan 3l #1 T0E e § sTashels
&1 Hhed Tl 1 JAM HUN 9%dd H 89 TFh el & e b 9dq {9531 (Turning
points) i T F T 38 YRR = Fgswi +1 9@ H o W e7e T sifusdhan
(M =FaH) R TE=a1 81 3H TR & fage 1 9 T Hor F1 Ao Gied § 9gd
I g €1 3Heh eifafied g9 U Bor %1 TR S=wad I ( Absolute maximum
value) 31 fwus =J1dq HH ( Absolute minimum value ) off I & 51 s REREH]
TS % B o T smevas ¢

U BY < Sieq 1 Frefeiiad gaest @ famm =i

() Hal % &l o Tk 90 W A Al o B P(x) = ax + b’ G YGH € Wl

ab ST € A x 90 g ¥ WAl & Fff ® Hen 21 7fd uhe fhad g
arfeehay oy <37
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TH 60 m 59 991 T T H BFE B TH 8 A(x) 60 x g—oéﬁfm
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S 21 7% forat etfushan S=g 9 WY
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T A T =Ed 21 3 TSN B Yo & o e fafued u wed w0
Afeha® T a1 JAaH A 9 T SwEad 9 T frean < faget st e
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Y& f(c) I 1H £ 1 I==IaH HM hed & R fag ¢ &l 1§ f & I=9a8 O
aren 95 e o 2
fHR P oA I g € Ak 18 wF §g ¢ # o § 38 TR R
flO)£fx),Vxel
& f(c) I 19 £ o1 F17aq A Fed € e 55 ¢ 1 1 § f & FFan 7.
aren fag a1 = 2l
IH £ T =8 AH (extreme value ) T&- 91el hoH e € A% [ H Th 14 g

¢ o1 Afiad 39 T € T £(c), £ 1 S=Ia9 99 SeE e 11 2
= ffd J f(o), 19 £ %1 = AH Fead § 9R 755 ¢ oF =W &g Feam €
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©
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FFH 6.9 (a), (b) A (0) T TR Fo faftme Heml & oo TR
fopn € foe 29w fog W S=a9 AM AR fetae o9 9| w3 9 gerE e
€1 99 H #TeiEl ¥ g6 39 Hherl o ol 2Taehiad el eid 21 Seuad / e e
ff 99 HT TFA 7, (3T 27)1

f(x)=x%, x€ RY USd HeM f % Sooad Y

R foeran o=, afg 5 = a1, 9@ FHife)

U I Fe F e (3MFM 6.10) T &Y F8 Thd
) =0T x=0%F 2
f(x) 20,8 x e R fom)
zgferu, £ =1 frea| 9F0® it f o fream 9m

aﬂﬁgx:o%saamqﬁﬁaam@@a%%ﬁé@mx'wx
Tohdl & T T f % FIE S=uad 9H 6l €, o4 R Y’
T o Ieuam A4 H1 fag & R eI 6.10

A% &0 e o Wd H e [- 2, 1] % Ui H a9 x= -2 WS
F IoAH HH (- 2)° = 4 B

f(x) =|x|,x € R Y&d & f & Y
=9 3 Freem o, 4fg #iE € @, 9 St
RU 7 Her o oTeE (3fd 6.11) 9
fx) 20,8 xe RN f(x)=0 AR x=0%I
sHfere, 1 fetem 59 0 ® i f & Feam
o g =031 i e YA N T & R
Hf ol HE S=9aq TH T 21 2 R § H1E I==ad

il S IS

530 173

v

74 %1 fag =T 2 Y’
ITFIT 6,11
(i) A€ 4 HeH & Wd &l hdd [- 2, 1] 9 Hifgd &L, @ f *1 Is9aq °H
|-2| =2 &RmI

(i) SE@I1 27 H & € fF Berf, x=0 W ke T& 2l
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fx) =x,xe (0, 1) T7 oM o I=uqq R Feam qm, afs & @
q, A1 Tl

feu siawa (0, 1) | T wed ta fRa axaA
T B e £ % e (3T 6.12) ¥ T
Wdid Bl € fF %o 1 feam 96 0 o <l e
o Frohean {95 #X S==am o9 | & TR @R %
frepean fag W e =fen) @ 49 fag Iered €2
T fagall 1 siferd T Hora €T 21 e §, 4% X"0¢ 1 >X
' X y’ f&x)=xin (0,1)
oah‘rﬁm?mﬁgxoﬁ‘f?ﬁgo X | x,  (0,1) T 6.12

Y

% faw @iv Az | 1 ferean fag v @ @ Wl « (0,1) % ferm x121 x #

ZHfIL fEU 7T Her 1 AU (0, 1) H 7 d i I=udq 7E ¢ S A 2 HiE e
oM 2l

ok 58 TFd € o 350 28 5 A% £ o5 Uid H 0 X 1 % wimfaad =
faar S 3did £ oF Wid bl SRl [0, 1] T fGA@ 90 @ wed @ e \e
x=0W 0 SN =9 94 x= 1 W 1 €1 9% 9 gq Fefafga oo o[ ® (A
RO Y SUdTT 3@ R b & § Wel €)1
Tieh Tsh{<= (monotonic) e 31U URWTNE Wid oF e fagaili uX S<erau,/fau
TEUT HIAT &
39 TRUTH T 31fies sTaes w9 98 2 foh Had Sl W TeE Had e o Seedad
#it e 7 e 2

Eaesil fre owa 16 thiRe Ber § 0 ofie @ T 19 wen @
UM & A BEEE T

T AT H U HgH Saial W TRfid %o o Swua R frean o & WR
T 9% | fa=ar &)

3TEW 319 ATd 6.13 § SINT MU Fohdll Herd o Mer@ @1 31238 &l 3fgu T
T hl e fogafl A, B, C 91 D W I8AM ¥ EHM o1 faeiivd: grme o aeae
21 €1 31 fogell &1 Her & adq 95 #ed €1 9 wn e fF adq faget = e
T U B R A wiel A A €1 He R W fagen A CH W g o wHeE
(Neighbourhood )H HeH =1 FT=Taq oM €, Wt Sh! 10T 37T =1fedi & s7engm
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X : % ; %é)
A f C f
X,<Ol, >X
NG AT 6,13

(Bottom) T €1 5T ¥R 5321 BaN D H ¥ Toi% & W § %o &1 Se9ad TH
€, S ST S-S verEal oSSl W ¥ 39 FwRo W fIge A den C H e
s 7 (=1 e s 7)) %61 95 99 B SR D 1 T Seead e (A we
F=AH M) < T35 TR S kel T1 HeM o T IeHaH A ST T e
Al 1 HHA: oM & T Ieuar @R T Fean wel S 2l
&9 B =i w9 W Frefatea iy 31 2
T =S £ T areafass JEE Her ® ST o el £ % Wid § T sfidih
g %1
(a) ¢ Wl TIHE S=aad &1 fag %o o1 € afc @ ©@ > 0% f&
(c—h,c+h)F TH x%F T f(0) 2f ) BNTT f(c), B f FT THE S==9aqq
A T 2
(b) ¢ THE FETaE %1 f6g et o € A T W A> 0% FR(c—h, o+ h) T T
x% I f(0) <f(x) BN T f (), e £ H ©HE a9 91 Fear gl
st Sfewion 9, soad aftar &1 @1 € % 9 v =, Ber £ w wEE
SeqH F1 f95 %, 4l ¢ o STHUH 1 e TP 6.14(a) o TTEN e e i
&% @A (c— h, ) T Hed fAFAM (9 /(0 > 0) N FaA (¢, ¢ + h) H Her
BEAM (219iq f(x) < 0) &1
T 98 Ty fern @ % f7(c) eraw € 3= 2 =)

Y f©=0 Y

N / N
’f\ﬂ“ ""%} w@ \@7Q
D - Y
,-i@“ J% %} @ f\ /f\
. f©=0
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T UHR, AR ¢, BoH £ F WA FaE fag @ @ o eI # e
TR 6.14(b) o TTAR TN T&T STaA (c—h, o) W £ BEHA (F4 f/(x) < 0)®
R ATA (¢, c + h) T £ FHA (21, £/(x) > 0) 81 T8 TA: Gga <1 & 7 £/(c)
1E9d 31 I B AR

Sy w9 gy fefafaa aftamn g e @ (e swafE)

oM ifST us faga siqua 189 f v diwfid wom 81 96 ofifae ce 1 #8
fag 1AM £ 1 x = ¢ W Tk WA a8 o1 U WA Feaq &1 fag 2 @ £/
=0% o f 93 ¢ T sEdeE T 2

ST T kT Aol enavEd Ad € o v oW fF e fag e w
TS A & I 2 d T8 TavEs e € fF 9% T Suan = A e
F1 fag 81 SSEtvEd A £(x) = B A £/(x) = 302 3R s £7(0) =081 T 0
T 1 T e 3R A € e e 55 81 ot 6015

T f e Wd H Uk 65 o, T WA al £/(c)=0% = f STaha™
Tl 2, f 1 Fia% Ta5 (Critical Point) F&adl g1 &M i fF =% f fag e ™
Had € AR £/(c) =0 o J&f Th TH /> 0 Ak € T ST (c—h, c+h)
H f Aame™ 2l

319 BH haldl YU kTSl 1 YANT ik M I=aqq g a1 T feay
fogatl =t @ &E *1 feranfary weqa &30
(79" TEeheTsl WHIRIUT ) HH @ifay T T Ger f Tl faga ofaa [
oftmfid &1 7F ofifaw fF £ ofara 1§ from wifas 95 ¢ W Had 1 a9
() x T&9g ¢ ¥ & L g b Wg-"y, Al
o)y ® a8 o= @ seo 9 dfiafda e @ )
7eiq Afs 95 ¢ o T oI 37N SEeh T f@)=x
Mehe oh Tk fag T f/(x) > 04d ¢
Tt 3R SN T R % T fag W
F/(0) <0 A ¢ T I=uaH TF g 2 5 X
(i) x3F 5 ¢ ¥ A F A F WA AR Of <t et i
£(x) 1 T8 U § oA ¥ uftafda e €,
1efiq Az fag ¢ o Tl iR afi swes T
Mehe oh T g W f/(x) <0 ¢ &
<t @ @i SEeh Tt e & e fog /.
T f/(x) >0 A ¢ T fEa fag #) 34'@‘%6.15
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(i) xo 95 W F TG & WY AR £(x) T Toag ofEfda =1 e &, @ ¢ |
A T e g ¥ #R A e freram fog) 9 |, 39 ver & fag
qfd afEdq 95 (Point of Inflection) (3T 6.15) *ed 2

A ¢ HeF £ 1 Th THE Iea g @ @ f(o) B £ TEE

SeaH TH 21 39 TN, AR ¢ Her f o Th e frea 695 €, 9 f(o) e f
F1 WA Feam 99 81 A 6.15 R 6,16 WA 3 i SHAMHAE <A w2

T Seaaq
% mrf?ag TR AT T
A Qf(6'1)=0 Seoaw w1 feig
J N>
D) 3
‘i@ J% \//Q
\\QW 4Q
o SN P srasel iR T
Fretam Trreram o1 foig)
X< - > X
"0 C, C, C, C, -
Y/

ITHId 6,16
F(x)=x*—3x+3 5 USd He o fou e seaaq o T fremd
< Tl fagatl &l 1 hifa)

&

Tl fx)= x¥*-3x+3

=

f'x) =3x-3=3x-1D(x+1)
0 ) =0=>x=13 x=—-1

TH FFN, hadl x =+ 1 & TH Fifaw fag & S £ o T Seuay Sy e
gy dafaa 95 21 9hd €1 T8l B9 x = | W THE0 F 2

w7 T R 1% T et 1 & <& 3 F(0)>08 R 1 & e et 1 &
TR S (x) < 0 T 3HAT TeH STahersl Te g x = 1, T Feaq f5g € @R
A feam 9 (1) = 121

x=— 1% S Y, 1% e & -1 % 76 & £(x) > 0 8 -1 & Fihe o
-1 % Tl T £(x) < 0 €1 SHRAT HeH Sferhersl WA g x= —1 TAHT Swead &
fag € &N T T=uaq 91 £(-1) = 5 2|
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X% O f () 3(x Dx D feg
T AT(HAATL.1) >0

1% fie <am°r’aﬁ(nwo.9) <0
TET (A —0.9) 0

-1% fie <a1?1°r'3ﬁ1(m=n—1.1) 0

F(x) = 2% — 637 + 6x +5 A TS HoH f oF THE Iaaq ST T
A fog Ama wifs

EH
f(x) =2° -6 +6x + 5
Bl i) =62 - 12x+6=6(x— 1)
Bl F)=0=x=1

T YRR ke x= 1 € f T Fifdeh 95 21 319 79 39 g W 7 o g Seuau
o T feag & foan wheron wim <fen fF w9t xe R fau /() =0 ot fagm
9 Y 1 % THY &R 1 o IR @R @R SEl e o 9H % fan () > 0 21 zfan
T 3Fahels T ¥ g = 1 7 9 T Seuan w1 g € 31 A € v frean
qﬂﬁ@%l #d: x= 1 Uk Afd giEdd (inflection) ﬁl@%l
Bl = 3 fih S 309 f/(0) 1 fog e R § Fef o T
TEADN ;£ T A T His o add g T © S Efan e seEes
T frerad &1 %R o fag T

19 &4 Thel 9ed Hor & T S=aan 3 T Feam & oiieor & fau s
<o frafafy wega 8 98 wer e efahas TR 9o B WE: 9T

T ifee fF £ foredt sfaue 18 uftafia T Her € 991 ¢ e 131 9F difen
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78 feafd § &0 qA: vom sfasoe TeT W 99" S T8 9 W § 6 e

SwaqH, freag =1 Afa ofads #1 f5 2
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el 5 c W S 9 R sfawerd @ 3o W e R e WS F
fada e &1 1 2

f@) =3+|x|,x e REW Y&d HeH f 1 T =109 AF Ad HifS0)

s T fop o T/ x = 0 T ST 8T €1 39 Y T etashors wieo
AU 2 ST €| ST BH FH faehers! THU id €1 e HISW & 0 o £ Tk
Fifaes fog &1 o1 0 ol &R, f(x) =3 —x M AU /() =—1<02 T & 0
F T SR, f0) =3 +x 7 R WA f/(x) = 1 > 021 FATA, FoH Feherst T
S0 x =0, f F1 TG faq f9g & 90 £ =1 TorE Faas 749 £(0) = 3 €1
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=1 7H 9 Fife)

. X
Bl o Ve
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Tofer, 5 sTamarst TemT g1 x = 0 TIHE Teaad 93 # &y o1 T ==y
A £(0) = 121 Sl x=1 ARx=—2 T Fream fog # <R T feae o=
F(1)=7 & f(=2) = 20l

F(x) =253 — 632 + 6x +5 G UGH el £ % T S=aaH SN T
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TE W
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FAF/(x) =0 x=—1 9 8T &1 91 £7(1) = 02 3T F2f fgdia erasmes wlem
AEHA 21 7d: TH UUH SFheS THET FT AL G99 S|



242 T

T Tedl & (IR 30) | <61 € Tor wem et Thew ) g W x =17 @
e %1 g € @R A & e freae w1 f9g ¥ aftg 9w Afa ufeds 5 f6g R

T T o et W sifau TSR =@ 15 € o fSees ot & =@
ekl

T o Teelt WA x§ 99 g WA 15 — x €1 O elifen 3w o o
1 =M S(x) ¥ = Bl 21 a4
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S'(x)=4x-30
S"(x) =4

;W Sx)=0¥" x %WW%HWS"(%)=4>O 21 gHfern fedia sreehors

e g S % T feam % fog) x %%l:ﬂﬁ:ﬂﬂ@@ﬁgaﬂns 15 %%’r
a gemstl & ant &1 an feag g

SR 34 ki Aifq T g fran 1 wwar € fF U S oA wend e =
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2¢ 1

& g fop S & %,a&rz(k ¢) 1 0,&9[D (k) 0T aq sk

@2k ¢) 1 0B FAAD (k) 0 (36 FhH YoH Seherst Te0 9 k 2 1
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T

el o = < T swew 35 1 w9 fgde sraherst T0a & @ W
YU Sferholsl TUEU 1 YEN TR © iR U8 W TH B

A wiifew fg A iR B W FU9: AP BQ ¥ SwAl W9 21 AR
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RP? + RQ? F=1a| 21 Q

A e ABW® TF g Rsg W B

AR =x m €1 99 RB = (20 — x) m (FF AB = 20 m) -
#H 6,18 | g o
\©
RP? = AR? + AP? =
Sl RQ? = RB? + BQ?
A ] B
X m 20-x) m
FET  RP? + RQ? = AR? + AP? + RB? + BQ? S

= x>+ (16)* + (20 — x)* + (22)* ATHTd 6.18
=2x* —40x + 1140
T oifem 6 S= S(x)=RP? + RQ? = 22 — 40x + 1140 &1
T S’(x) = 4x — 40 €1
IS =0¥ x=109a & & T wfi x & U S”(x) =4 > 0% i @fw

S”(10) > 0 &1 THfew T et THerm ¥ x = 10, S F1 T fregam 1 fag 2
I ABT RET AT T AR=x= 10m %I

g T HHAY FqHS o IR & AfdREd dF qeetl 6 A« 10 cm
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S THd HI 3Rd 6.19 H D 10 cm C
<9It T @1 AB ® DPden CQ wid
wifau) 9 < AP=x cm 81 =M §
df f& AAPD = ABQC # z®faw  ~
QB=xcm %Iﬁ?%ﬂﬂﬁwgﬁ'ﬂ@,

o

DP:QC:M%|WWA xcm P 10 cm Q xem
e agys F EThA A B ST 6.19
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1 - - S
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V100 X2
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FifF x g H el w ¢ @ a8 o A6 8 Tl §) e =571 I
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9 2100 «°
A”(x) =
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2x> =300x—1000
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100 — x?)2

2(5)* —=300(5)—1000 _—2250 =30

¥: A"(5) = = =—7=<0
3 75J75 75
(100—(5)*)2
39 TN, x =5 T UHold & A% Eaq ¢ 3 fiean 99%a
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fig &MU for U o o idvid HedH kg ol o It dor i
o= o #1 oo =7 eneht 2l @)

A ifaw ¥F & 2R F B OC = r 3 S
OA = h ¥l TF ofifem % f&u gu ¥ip & *faia Sod &+
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F9E QE % fau: !
QE EC p @ n
oA = OC (it AQEC ~AAOC) "
a @= r—x
h r 5 c
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AT 5o HT FHTS S T 1 A ST 6.20
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Bl r

—4mh

r

SH(X) —

S =0" x %W‘H B 21 F\ite welt x % fam S¥(x) < 0 Bl @@

S”(§J<O €1 g x g,smwﬁgélm:mwa‘qmwwg@

o oo F1 T v F e #1 e et 2

OF eifS T f(x)=x+2, x e (0, 1) 5 YT TH Yed f 2l
e ST fF (0, 1) W For Had € 2 39 ofaud 9 7 HH HIE Seuad °H
2 3 7 € T HiE T Oe 2

qenfy, AR T/ &% Wd & HId AGA [0, 1] TF 9&1 3 a9 I f FT IS Hg
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feam 71 2= £(0) &1 x=1T f % 3==a9 A1 3, [0, 1] T £ %1 Fruer s==aw
TH (Fe9H HH) (absolute maximum value) 1 HEHE Afaemaq HH ( global
maximum or greatest value) el 81 TH THR, x = 0 T f =1 F=3a9 7H 2, [0, 1]
W f %1 Tus Fa9 JH (SgAaH 91) (absolute minimum value ) AT WS AdH
T (global minimum or least value) e €1

T Had A [a, b] T IR fRE Haa Her £ o T4 2Tehfd 6.21 9 1=
e R fa=m FE fF x=p W B £ o1 wHE Fean § 9o e e
TH £ (b) €1 e & x = c T HE Swead Tag € 9o A S9=ad9 91 £(c) &1
Y

N

f@ ) O f@,
Ol a b c d -

v

Y I 6.21

Wy € e ¥ T o TR € f w1 FRdet s=uag 9\ £ (a) qen Frue frean
TH f(d) T 39 effafaa e < ff ¢ o1 Fdy Swae (feam) am worE
Feaam (Freram) 9m @ i 2

9 TY Tk Hgd AUl [ H Tk Hor o Feger s==am it fder foetan & fao
o S uftomd (fsn swafa) & wem sand)

M AT Tk 3aA 1= [a, b] W £ T Had Ber €1 a9 £ H1 ey ==y

AA B 3 19 9 W FH TF 9N £ T8 HH WS F1 © 9 £ F1 FRue fean
T B € ST 16 %9 G HH TH 90 £ 98 HF WW Sl €l

A ST G99 Sfatel [T f Tk a9 her € I 7 oifaw & [
FE ik g ¢ 21 9
() Al ¢ W f Frve S=aq9 99 9| @ ©, d £(c) =0
i) AfE ¢ W f Frve feae 99 @ @ E, d £(e) =0

I THAT & faaR 9, f{u U Hew Aava § fhe wer o Ty I==ad 91
IR Frder Frean oM 9w % fou fafy frafafag )
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T2U MU HAGUA H £ oh Wl wifden 95 Td TS0 $79id x5 98 Wl 71 A
FIfT &l A A £ (x) 0 A £ AdheHd &l 2l

ara & A fag affemi

31wl fogeil @ (01 1 9 2 H GHEEG) f b A HI T HiSC

=0T 3 Y AT § AW £k A H 9 Seead SR freas gl s it e
I==IaH HH, £ 1 Fue S=am AW ot freram e, fo frder fream me e

AU [1, 5] H f(x) = 2x° — 1522 + 36x +1 5 Usd Held o U I==dH
#N gy ferae wE %1 T sifs)
& [ e

F(x) =203 — 1522 + 36x + 1

a fix) =6x*-30x+36=6(x-3) (x-2)

T T /()= 0" x=2 &Tx=3T< & €I

9 TH 3 fagell 3 e [1, 5] % oFA fagetl swefqr=1,x=2 x=3 3

x=5T f b 9 s U ®HT| 3E;
f)=2(1»-15(1%+36(1) + 1 =24
f(2)=22%-152)+36(2)+1=29
f3)=23»-153>+36(3)+1=28
f(5)=2(5)-15(5%)+36(5) + 1 =56

0 THN, T 39 fwd W wEed ¥ R ofaa (1, 5] W weR £ % fam x=5 W s

SeaaH TH 56 R x = | W FRUey fFeam 91 24 2

4 1

f(x)=12x3 —6x3, xe[~1, 1] G UST Tk oM f & U8 I=9aH 3R
e F=am |/F 9@ S

& 9 & &%
4 1
f(x) = 12x3 —6x3
1
! ) = 1630 - 2 228D
x3 3



248 T

T UHRR f'(x)=0H x %QT‘?IE:\HT%I R e ST fom x = 0 W £/ (x) TRt

Tl 71 s9fan Hifaw 695 x=0 3 x %%’lmmﬁmﬁg@ﬁxzo,%aﬁiméa
AA a5 x=—19 x= 1 W %ol f & A 6 Ylhed wH U
4 1
fED =12( 13) 6( 13) 18
f0)=12(0)-6(0)=0

4 1
M =1203) 6013 6
W B ¢l 39 THN eF 39 T W e ® fF x=— 1 R f %1 FRoer Svuaw

T 18 & X x %Wfqﬂﬁ'{'eﬁﬁtlﬁﬂﬂﬂ ;%l

I3 H UF T AR 9% y =12 + 7 o T Tod 79 R 3 W 2
fag (3, 7) W for wh Ak oot fearfa o =aq ©ff W 39 efashiet #1 wiedt me

<Tedl §1 =9 g8 9 Hifem)
x % o M % fau eferrier #1 frofq g (0 2+ 7) €1 3T (3, 7) W feem

s ol dfemi & T g (v 37 (2 7 7). @AY 32 xR
HH @it fof fx) =(x - 3?2+ x*

gl Fr0) =2x-3) +4 =2(x — 1) 2x + 2x + 3)
AT £/(x)=0H x=1 T BTl € A0 2% + 2x + 3=0F FIE araiash Jel e e
T €1 PH: S & o fag ot 7 €, 9% 39 vy o Aiey W faee form g
% HE YA € i had Th g, Ama: x= 1€ um 2 39 g W £ %1 5
F(H)=(1-32+ )" =5¥ W 8 39 wh, U wd efasie & 9= %1 gl

Jr=+5 2
& e R /5 @ @ Seaad 9 @ fream 9m 2w
JI© =037 +(©0) =3>5%
=g =7 frd fraven T [f(x) 1 Feram amLf5 ©1 e S oIt S %
e %) e i g5 2
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Tr=fafaa ke 1w $erl & S=aw o feay am, 9 E @1, 9@ st

i) f(x)=Qx—-12+3 (i) f(x)=9x%+ 12x+2
(iii) f(x)=—(x— 172+ 10 (iv) g(x) =x*+ 1
frefafea fau T worl & Ss=aq I a9 99, 9 &6 81, 9 [ s
() f)=|x+2|-1 (i) g¥)=—|x+1]+3
(i) h(x) =sin(2x) + 5 (iv) f(x) =|sin 4x + 3|

W) h(x)=x+1,xe (-1,1)

Trerferfied werl o g Swaaq o1 frerae, afe i 8 o, 9 ey qen
T I=uae o o Trerae g, S feafa 2@ o 3wt
i) fx) =x* () gx) =x*-3x

(i) h(x)=sinx+cosx,0 x —

@iv) f(x)=sinx—cosx, 0 x 2

x 2
W) f@=x -6 +9x+15 (i) &) — =, x 0
1
(vii) g(x) JER (vii) f(x) xvJ1 x, x 0
fog #ifu f& frafaled serl &1 I==q o feag 59 3= 2
1 fx)=e (i) g(x)=logx

) h(x)=x*+ x>+ x +1

e el o Fefeiiad wer o FRuy SSaE 5 S Rl e 5 T i)
() fx)=x,xe [-2,2] (i) f(x)=sinx+cosx,x e [0, m

(i) f(x) =4x—%x2, xE{—Z,%} (iv) f(x) (x D* 3, x [ 31]
A A9 B p(x) =41 —72x— 18x* ® U5 € o Topdl it g eafsia S==am
IGES SRE A
S [0, 3] T3x* — 8x° + 1202 —48x + 25 % Feaaq T 3R F=1aH HH 71 wifau)
A [0, 2] % T fSgeT T HeM sin 2x AT S=q" TH W@ Hl €7
e sin x + cos x 1 S=dH HF FT 87
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RILIC)

AUl [1,3]H 2x° — 24x + 107 &1 He<H HH TG HiU| 3H Held H1 Sald
[-3,-1] H I HedH "M d1d hifu|

Ife fean & f sfauer [0,2]H x= 1 T Fe x* — 6202 + ax + 9 S=a9 A 9
F €, A o 1 HH TG Fifm)

[0, 2] W x + sin 2x 1 S==aH 2R Fraq 9 ae i)

TH 7 GEAd 9 HIf e A 24 2 SR e Pena Seuaw @l
UE g o9 g x S yﬂﬁaﬂﬁmﬂ]ﬁ?x+y:603iﬁ'{ xy3 S=adq Bl

Tt < oM T x &R y A RIS Rt =T 35 2 &I JPrha X2y S=ad 2l
TH < o G o ity et J 16 2 @ fomes == &0 =@ feraw e

18 cm 911 o e o &l FMER ke § YA i T T o hehl a0 34
THR T o7 o Herhl HI °ig L HhA ed Th G5F o ¢ F 9H 9l
1 HT o ThRal SRl FoEw Wgd 1 AT S=adH 17

45 cm x 24 cm &1 &7 1 AR A= & HA W A HlZhl 9 TH TN
o o o Bkl FI HEH THRA Med Teh Tgh oM ¢ HIE W ATl 9 1
et TRl gRT 999 T &1 SFaA I=aa Bl

g frfom fr w 50 99 & fafa wft el | ot 1 &9t S==ad & 21
fog fwfan fF 4<9 U g Hewm Ha &% 9o & S, SUR & W %
T BT )

100 cm® AT el fessl el 9% SeFR (@9 Jaid) fesll ° 9 <Aaq 7
g ol fess 1 famrd T fRfam

T 28 cm o9 AR H & THe § fausd R 9 2 TH 2HS 9 9 qen g
o g9 S ST @1 <AL 2Rl T eler Trat B =fey fae ot w99
qftAfer &awa =JFaq 87

g ifs for R 513 <6 Tl o Advid Teeras Tiep <1 ST, Tl o6 AR

8
EQ EW%I
fag wif fF =ag I %1 KU eaad & @9 99 T B SR, TR F1
frem 3 5 T B B
fag Fifau fF < g fads Sa% o mewm s ot v @ et i %o
tanlﬁ@?ﬂél
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foag *ifau fo XU gu 7w =i Teww wEad arl @ g9 i &1 o1 o ®im
sin ! % I 2

Y1 HeA 27 | 29 H & I &1 @ hifSu)

THar=2y W (0,5) W I 30 | fem g 7
(A) (2V2,4)  (B) 242,00 (©) (0.0) (D) (2.2)

2
x, % T ATt W % o L = A T g

1 x x

1
(A) 0 (B) 1 € 3 D) 3

1
[x(x 1) 1P, x | % 3=UIad9 9M &:

1

3

1
(A) (B) 5 © 1 (D) 0

W | —

TH R W (=0 R 95 P ¥ I Y Fh 95 Q | TF Il 21
FN FA rEHe § a8 * g, x HeX o

t
x= 122 5 WW%I

FR I QqH T H o THA I HIFAU 3R PAen Qo <= =i g1 +ff 9 swifam)
T ST BhE o HE FH AT v E

k| x= IZ(Z—LJ
3

&
dt

a v = =4tr—7~=t(4-1)

E I CE v=0%" r=0Ar=49d B1d 2l
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&9 P 3R QR FR &I AT v =07 TWAT QW HN 4 Fehel H g 219 4 Vbl
& W G A O g0 FrertEa 3

=422ﬂ 16z Qm
r=4 3 3 3

T T UF THT H SR, SeAlR 287 Aol T o o a1 Uep ¢ o
3 I 21 3HeE o1 I I tan ' (0.5) €1 HH 5 m¥/min T ST Y IAT 9 S 2
T o T o T4 1 &L 39 &0 A HIAT 9 Zeh! H I
FI =E 10 m 8l
AW ST 6, 7 3 o 39 6,22 % TTER €1 @

x]

tan r %I
h

e o= tan”' (%J = tan"'(0.5) (ﬁ"zﬂ %)

r h
Fd: —=0.5_€|Tr=E
.h I 6,22
A U Tl 1 A= V) aE
2 3
1, h h
= r’h = = —
V=3 2 12
dav  d(=nh’) dh .
o E_dh(u}dt (et T 5
_Ehzﬁ
4 ar

¥ ST o UREdd 1 < e ;lﬁ=SCm3/min HL h=4mel
t

dh
e = —(4) —
=W
" B 5 By 2
d ~ 4 88 7

o T W T TR gm/mm%.
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2m IR F AEH 6 m 9 fasiell & €9 ¥ R 5 km/h F THH =€
Y =ad € IEHT A w1 dar w gfg 5 A S

Aepfa 6.23 |, 9 ofifsw, AB U faorelt B
F @9 21 B fag W o9 © o o ofifem
T oI 99 W eH MN €1 °H ofifeg
AM = m 3 =afd & B@ MS 1 X 9=

N
SIS MS=sm§“l
= &ifad foh AASB ~ AMSN
I
- MS  MN A M S
AS ~ AB §
34131-71%[6.23
B AS = 3s

[(FT MN = 2m 3 AB=6m (fea 2)]
TUFR  AM = 3s—s=2s% &g AM =/ HiX ®
ey I= 2s

dl ds
. = _ 2=
i dt dt

Elzﬁﬁ%:SKM%I%:WaﬁMﬁqﬁggknﬂhﬁﬂT@@?ﬁ%I

Tk 2 =4y h TRl fog T Afueis 1 TR T4 it w1 55 (1, 2) ¥

TR T 2
x> =4y &1, x o HUF FThe B W
@ _x
dx 2

T AT 9 12 =4y & Afaeid & Hueh f95 & FRws (b, 0 &1 &9 (4, k) T T3t
@l & JauTl

= (h, k) T afwﬁaﬁuaw:%%ﬂ
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3EfAT (h, k) T A9 1 THHOT @

y—k = %z(x—h) . (1)

g 7 95 (1,2) ¥ Toa1 €1 26 U €
2 k 72(1 h - k 2 %(1 h) (2

FE (b, k) T x> = 4y R Teorg 71 sl
W =4k . (3)

AqG(2)d (3), ™ h=23 k=194 el €1 7 3R ko 37 9H 61 (1) H A T aafiret
F1 vt wHie Fretataa o e 2l

y 1 72(x 2)dA x +y =3
Th y=cos(x +y), — 2m < x <2 hi TR @I o HHHL A hifa
Eﬁi’@Tx+2y:OéFW%
y = cos(x +y) 1 x, e WU 3&Ha FH I,

dy —sin(x+y)
dx  1+sin(x+y)

—sin(x+y)
I+sin(x+y)

| (x, y) T T @ ] JAUMEl =

<f fau U o w1 TS W x+2y = 0% GHR € TSEEH gauE %%l T

—sin(x+y) -1
l+sin(x+y) ~ 2

£ sin(x +y)=1
v
q x+y:m1:+(—1)”§’ne Z,
ad y=cos(x+y)=cos n ( 1)"5’ ne 7z,

=089 ne Z% fau
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T HERE 2 x 2 zEfem %ﬁ?x Eélaﬁ:ﬁqm‘«ﬁ%w

3

fagell -0 R 50 W Tl Y, W x + 2y = 0% WHIR ¢ gHia e
wEl @el ok HHEm
ST
y—0:2x2 TA 2x 4y 3 0
-1
Einy y—0=?(x_g) a 2x 4y 0 &I

3 FAUA HI J4 bl 5H B
fx) = i)c“—i)c3—3x2+35—6x+11

10 5
(a) TRE F=fH M (b) PR BrEEM 21

7 9d © fF
_ 34 45 502 36
f(x)_lox Sx 3x+5x+11
ey = Sty — X3y - 36
kL £ = () =23 =320+
= SN @ w7 ™)

AT f()=0Fx=1,x=-2, 3N x=3WAEA <+ + 4+ 4+
glx=1,-2, 30 3 aalas @ H W gy 0 2 1 0 123
ST A (= o0, —2), (=2, 1), (1, 3) 3T (3, ) H P 6,24
favea &L €1 (eThfa 6.24)

HAA (= oo, — 2) ] TATAT A T — o0 < x < — 2 ¥l
T fefa deq x—1<0,x+2<03 x—-3<09a Hd €

(fvw ®9 ¥ x=-3 fau sfan &, F()=(x-1) (x +2) (x - 3)

=) (1) (-6)<0) AL, FF —co<x<-2%, q f(x)<0TI
FA: (— oo, —2) H T f TR BEAN 2
A (<2, 1), T AT e1efig 99 -2 <x < 1 &l
T H x—1<0,x+2>0Wx-3<02I
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(fagm w1 9 x=0,% fau &m it %, /) =(x-1) (x+2) (x—3) = (-1)
2)(-3)=6>0)

WAL o —2<x <18, @ f(x)> 0%l
aa: (-2, 1) § Bed £ P sfom 2

¥ AUl (1,3) 1 olifoiT el 99 1 <x <33T S IM A FF x—1>0,x +2>0
AN x -3 <0%I
AT, 9 1 <x<3%, T £/(x) <0l

#a: (1,3) " HoH £ TR BIEEE 81 fd T @ (3, o), h1 wiford 279fq il
3<x<co@ITH W T x—1>0,x+2>03W x-3>0% 3HAE 9
x>3F W) >0

A: FAA (3, 00) H HoH f et adfam 2
fag F19T f% f(x) = tan"'(sin x + cos x), x > 0 ¥ W& HeH f, o,Z o

fRE auH wer 2
D ES
f(x) =tan”'(sin x + cos x), x > 0
I's 1 1
a fo = 1+ (sinx+ cosx)2 (cos x=sinx)
COS X —Sin x
- 2+sin2x (W?F{eltl?)

o e fe 0 7wl x o AT 2 + sin 2x > 0 21
B f'(x)> 0 AT cosx—sinx >0

Bl f(x) > 0 AfE cosx > sinx AT cotx > 1

e cot x> 19§ tanx<1,3194f?[,qﬁ 0 x Z
Hfen. Saua O’Z q (x> 0%l

7 (o,gjfi f T TRE a¥EE Her Bl
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3 cm =0 &t Tk IR fetw w1 T R ST 1 TR % RO EE!
5591 0.05 co/s T W 9 W ¥ 98 AW I THEY THR S5 9% W T
S ST BT 3.2 cm @I

OH ofifee o < T qudait w1 B - 3N S §9%d A 2

Gl A=mr
dA dr .
q E = ﬂ?rz (3t M a)
s T F1 9fg #) e W= dr= %At=0.050m/s%l
. &9ha § gfg &1 df-ee ¢ freifed €
dA
dA = E(/—V)
d
= 2m’(;:m) = 27r (dr)
=21 (3.2) (0.05) (r=3.2cm)

=0.3201 cm?*s

THAH &1 3m x 8 m F AR AL o Teh i o THM o Hred
T T T & Felhi Hi HgH gah ed Th gk oA 21 39 ThH 71 Tgh
1 SAfEhdH S Ad TS0

M e & etem fow o o &7 qon &1 @Rl xm €, 99 TH FT 4R x
SR 8 — 2x &R TR 3 - 2x (3T 6.25) Bl AR HF 1 &R V(x) &

X X
; | |
82x e x| a2 |
x x 8 2x
a b
@) I 6.25 ®)

Vx)=x32x) (8 —2x)

Vi(x)=12x* —44x+24 =4(x-3)(3x=2)

=4x3 — 22x% + 24x,Ad:
V' (x) = 24x — 44
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& V’(x):oﬁngaﬂixﬁmam%mﬁxﬂ(aﬁf?)
2
ﬂﬂélﬁ X = E
2 2
G E | V 2 =242 4 280
3 3

T %aﬁlﬂnmﬁg%m&mﬁﬁﬂwﬁmﬁmﬁ@ gm o %
T ¥ 3R I AR W UF Tgeh oL f TGk k1 ST Sifushan g S efaad €

3 2
V(EJ :4(3J —22(% +24(3] _ 205
3 3 3 3 27

wF foHfar Rs O & fd THE ®1 L Y x THEA &9 Ghdl 2l

X TR BT AR HoA Rs % 500 2 3HmEAl H 98 e 9| i W Sy
arfereran o9 A 3 & fau == =nfem)

T ST x shEE F fawa gea S(x) € 2 x TREAT 1 509 §ed C(x) B
99 FH UM €

100 100
ik c(x):§+500
39 YN, oY e P (x) Trenfed g e 2
X2 X
P(x) = S(x)—C(x)=5x————2-500
(x) (x)—C(x)=5x 1003
24 x?
ar P(x) = = x—2_-500
I =500
T prpy = 24X
@ =330

HIP/(x) = 0F x =240 T il € &7 P"(x)=;—é.31:n%wm P”(240)=;—é<0 2l
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TH TN x = 240 I 1 Tag €1 21a: Fmfar ifusan ane sifda 3 waar € 3%
I 240 THEAT =1 €

FhAS 1 FET Fleh ETAfad § § Yods & Giehe 91 A Fife;

1

— 1
(@) L7 4 b) 33 s
81

fog FIMT 7 F(x) 2% g ¥e WO x= o W TS 1
X

el T1fy=a omem » & T TEigaE S 1 THE g9 3 cm/s T W T
Wl #1 39 THF 99 9 1 THA T 2TER & SO €, SURT &% fha
I © W T R

Th 2 =4y Tag (1, 2) T A9 ] FHHOT T HITST)

g T F 9 x = a cosO + ab sinb, y = a sinf — ab cosd o THHT 55 0
W effiedd e fag 9 e <t W

AU Jd Hited foq ™

4sinx 2x xcosx

J(x)

2 Ccosx

U 9Zd Her (1) TEAM (i) SEEA 2

FHawd 9@ &l o W f(x) X %,x 0 § U= Had
X

(i) TqH (i) grEEH 2

2

2
aﬁdqa% Z—Q 1 & i@ 39 gHfgag B &1 9899 &9%d [ ShIfag

foreert oitd < s781 =7 T Tow 2
SR HHR F SRR Serd &1 2 m T84 3 § m? ¥ &l Teh o

TFh 1 TH] B T HE 21 AT THT o6 FH § AHR S fau Rs 70/m?
F AR T Rs 45/m? =99 A0 € O eIaE @e 9 S 21 T o #4927
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e g9 31 Uk ol o Uty 1 W kR, el kU o 2| fag wifse R S
el F1 AN e ®, 99 o 1 9o 99 &1 = 5 g

ol s1mad o W oH g % R Al fagw! 81 fagst % gyl ufm
10 m € qUiaen el fags! ¥ sifiaman yem o & fau faes! &1 famnd w@
EAIE Il
et F1 oqenst ¥ ¢ 3 b h W e % Fol | fem w g 71 fog Fifew
o ol F 2R AR (5 ) B
31 fogetl 1 9@ RN &1 Wf(x) = (x - 2)* (x + 1)° 5 U&T Hed fH,
(i) T S g @ (i) T feram fag @
(i) = i g 2
£(x)=cos?x +sin x, x € [0, 7] N U&d HeH fah1 Fder S==am i freaq 9

A <hifTu)
fog Fifeu & & 32 & Tiel & Sidvia Se=aq ARad o a4 94919 9 &

#—lﬁ%%
T A [a, b] T 4Rl T o £ & 36 THE T 8 xe (a0, b) & foam

f/00>0% q@ fag FE fF (0, b) W £ TF ad7H Fem 2
fog FifSu f& = R 5= & i & eiavia ifasham @A 6 SoF &1 39

2R 8\ wfumram amrA 9@ Ffm)

NG
foag wifau & o1gdeid Fim &R 9% 46 o9 I g o @i A
S % o FI SR, VF & K ki Tk (8T € SR JeM w1 aAfrwad
4 59
A I tan 2
19 ¥ 24 9% & YU & HBl I G
TF 10 m 501 & So=R 21 8 314 mYh F1 R Y TR 90 96 E1 W M

(A) 1m/h (B) 0.1 m/h

(C) 1.1 m/h (D) 0.5m/h
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qH x=r£+31-8,y=2~-2¢-5%% a5 (2,- 1) W T @1 HT FEU

(A) B) 5 © % D) —
W y=mx+ 1,9 y2:4xqﬁ@mﬁi'@'[%?3lﬁm$[ﬂﬂ%:
1

(A) 1 (B) 2 (C) 3 D) 7

qH 2y + x> =3 6 95 (1,1) W et F1 g 2

(A) x+y=0 B) x—y=0

C) x+y+1=0 (D) x-y=0

qh 12 = 4y BT T95(1,2) ¥ & F A aren e €

(A) x+y=3 B) x—-y=3

) x+y=1 D) x-y=1

qH 9y’ = R 9 45 el W o9k H1 A9 38 ¥ FHA 2fd: e T €
8 8

(A) (‘kig] B) 4=
3 3

(C) (4,i§j (D) (i4,§)

g wk Al y Wk TH TR x o WUy fRE fEmy  f(x) F R w W
@qﬁaﬁﬁé?ﬁ%ﬁ%(mf(x))xéaqrﬁ?ﬂyéﬂﬁaﬁqaﬁﬂaﬁﬁaﬁﬁ

dy
A E X @A f () x x,T) x o W& y o TG FT I H
XXO

Frefia =t 2
Ifg <1 TS 1 IR y, 1o Gie gRafdd 81 wh e @i x  F() Sy g(),
a9 *j@ar | 9

dy dy [dx

dx
- 0
dx dt dt’qﬁdt
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RILIC)

TH B f
(a) A [a, b] § FfAH & A

[a, P] ® x,<x, =f(x)< fx,), 89 x,x, € (a, b) & T
ferpeud: af€ &% x € [q b] F AT /() 20, B

(b) WA [a, b] W FEAA T AR
[a, b1 ® x, < x, = f(x) 2 f(x), 8 x, x, € (a, b) & oW

forpewd: IS ¥F x € [¢, b] o TAU f/(x) <02
TH y=f(x)h g (x,, y,) T TR @B HHEH

d
Yy Y d_y (x xo)%]
X (x»30)

s 75 (x,, y,) T %waﬁaﬁ%,aﬁwﬁgmxﬁ%@y-a&?—o}?
THIR B S TR FHH x = x, B

d
Qﬁﬂ%y:f(x)qﬁ@?ﬁi@xzxo W, x-2f87 o GHidL ®, _y] =02

dx X=X,
TH y=1f(x)% g (x,,y,) T ATAT FT THHO
1

Yy Yo (x X))@

dy

dx (x9,%0)
. d .
At 95 (x,,y,) W Ey = 07 AfqAa B THH x = x, B

A g (xy,y,) X %maﬁaqﬁ%aﬁwﬁgmﬁﬂmxm&?aﬁ
THIR B S T FHH y =y, B
HH wiiteig y=f(x)ﬁ?&,xﬁ@ﬁﬁ%%3ﬂ?xaﬁ%a5@ﬁyﬁ%
Ay &I Ay = f(x + Ax) — f(x) T

dy f (x)dx AT dy =(%JAX
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Ty = Ay STUETERT 980 B € @ 98 Ay F1 Teh 37531 Gi-Tehed 81 39 &1

dy = Ay & g & & 2

el £ Td H Uk fag ¢ T WA @ £/(0) =07 £ abhea™ Tl €,

f =1 Hifas 95 Feara 2

WeH AeTehersl UISIUT A iy U fage siaued [ e £ afteg 2|

M efifeT 1 4 % HifaF 65 ¢ | Bod £ Gad € a9

() w9 x5 o S R W I IR W=dl © 99 £/(x) T g o9 G w|o
& feafia 2 2 et o % AT S SR T Frbe ToiE o AR
F/(x)> 0T ¢ AT SN TR T e 7w fog W Ak £y <
0T ¢ T =9 1 T fag @)

Gi) 59 x5 coF 9 SR W I AR T=A © W f/(x) F o #OT A
o o TR B § S o % AT iR iR T FiE T g W
Zlﬁ{f'(x)<0?l9ﬂc#ﬁ@?ﬁ?@fﬂﬁﬁmﬁgmﬁf@)>
0T ¢ T Frean 1 1% 55 @

(i) 9 x5 IR 3R W IR R Fear € a9 /() Tafdd T g
T 9 o7 @ HE Seuag %1 g € R A & were feam @6 fag)
e o 39 YR 5 fag w Al ufieda fag gl

fgdtar atereherst wigrur o <fifeT ©F SaUe [ W fUE gy Ber @

AN cel 8 9 AN £ ¢ T R & 91 Adaha-a 81 a

() A f(0)=03R f"(c) <0 T x = ¢ TIHE S==9aq &1 TF {95 B
£ % T SwEAE WA £(c) B

(i) ARL(c) =02 f"(c) > 0TqF x = c T Fre1aq 1 o fag 21 3d
ferfa o £ =1 o feam o= £(c) #

i) AR f(c) =03 £7(c) = 0, T Tg TV TG Tl 2l
70 feorfa o &9 O 99Y Yem gkl THe F TN R § SR 9
A HW € 5 ¢ Seaw, T =@ Afa afieds & fag 2

Frder Seaam @i Fder e oMl 1 99w S SEeis b g

BT 1: ARA H f o YT shifden Tog T shifelg A xsh o HH AH 14
FHIT Sl 1 @ f/(0) =0 f Faheld F&l 2
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U7 2: 3T o i fog efifauy
TROT3: (7RO 1 9 2 § uw) g+t fogsti o £ o6 7Al &7 1o Fwifeu)

BRUT 4: =01 3 | 0T ¥ W £ 9t A A 9 Sewan o frean o
I <ol 7€) S==aE TM, £ %1 TRy Se=ae 3 e e 5m, f
Uy f=1am =1 g6
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(Proofs in Mathematics)

Fe IX, X 991 XIH B9 &, g ¥, HA o FueA, fqam qen gfauames
ey 31 STfEE, A S, e qen P fad=r & Ghenet % R
H 78 9% €

TRl &n T Wl # fag (wmfora) & &1 fafe= fafael o faam i

fepelt MMt e 1 3yl o Herl %1 UF AHH eAafaw e 8, freeh yew wen
& it & et aftfea v o fordt stfingea =n fondt U5 wrea g0 wAIfo
€, fag fomfe fafy qon o smaftafya 1= g7 shael wiwe difdher oMl 1 =
EZCCCRIGEIESRE R Al

39 YT T 39 Fmfes a6l &1 T - 2 e, o o geie w1 e
e e ke Bid €1 Stfashay o1 fR wea = sud fiu gu aea @ goret Ofa
W fag W@ T T FA-FF WA F @9 fag T F U8 STH THed 9
#1 fog ST <A e €1 39 TR TRt e 1 fag w0 =1 <1 fafemt wefyfa 2
€, Hd: ToUel SYUfT SieEl U Iudfd den zHes AfafiEd woiw fafu § O
fi - fo oler e €, Tt =i 9= =1 T 21

Yeel UG UE Tieg i o I9d €, T99 89 €19 ¥u § y™ e U ey &
e #1 3udfy i e 2l
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(i) Hrer-wtem ST (Approach) € T 1 T @l €, S ¥2d A9l Hicyd
Al ¥ Y g *¥eh, AR, g Tel den gd gaifrd el st SRR
¥ q& & TR % W g, fag fen 99 el e @ g w2

Frefafaa 3geto W faar Fife:
AT 2 —Sx+6=07 x=3 x =22
X2 —5x+6=0 (e @)

= (x=3) (x=2)=0 (TF AqF & I A9Fk § daeM )

= x=3=0Ax-2=0 (FEIAITE WA gb=0TT a=0Ab=0,a, b RFA)

= x=3+3=0+43q x—-2+2=0+2 (FH&W < A & H THHA H&A HAe
Y 3HET Yopfa uftafda et e €1

=  x+0=3Wx+0=2 (I & Fad Yok o dedqh(Identity) 0T <h
TN 5H)

= x=3x=2 AN &% AW Yolich <h qEHb U 5 AN A1)
X =5%x+6=0=>x=3AMx=2
Tl p WG HUA - 5x+6=0"F W ¢ T Fem x=3Ax=2" B
®YA poh AR X — Sx + 6 I, THH qod Tk 5 Foleh (x—3) (x—2) ¥
yfaeenfyd & & TH U e 1 (r—3) (x—2) = 0" T HW €
aﬁﬁwmﬁ%
() =F (x—3) (x—2) FFE TPR =% 22— 5x+ 6% THA (JA) € ?
(i) Toreh =asish 1 U TN U o7 ol U B9 $Hd Fiaseid %Y §hd & 2 574
¥ ve *1 7 fogelt ®wamed ¥ omeE g fag w1 e § ereig
X=5x+6=x*-3x-2x+6=x(x-3)-2(x-3)=(x-3) (x-2)
fgdia w9 9% & 99 w9 (9 & FEm) g H9d g €
59k SUd r JFHYA (Premise) I WSH HUA B WAl ¥, @@ FHem
s: “x—3=0 Ax—2=0"9d &l &1 Fish =0 (steps) HT A= H5h (brackets)
H fea 2
I i TGt 99 a9 =il Tdl @ 99 q% eF Sifaq FTeRY W el 9ee W g
ﬁ: F YdlhTHEd GEqedd T 30 A% TEIvh e H 'R op = g
T 2l

pH URH ik A S p=r= s = ... = ¢ & THIUE HKifeU] Hd:
“p= ¢ TH T
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g ®IL &1 S £:R > RS f(x) = 2x + 5 571 GRHANYG 2, Ueh Wehep!
(one-one)qv_vl:l%
suufa e A fF Fem £ THH B AR f(x) = f(x) = x, =1,
(Teheh] el 1 TEeT)
d HA AT T f(x) = f(x,) S 20+ 5=2x,+ 5

= 20+ 5-5=2x,+5-5 (3 Wi H g9H HEA SEH ¥)

= 2x+0=2x,+0

= 2x, =2x, (SATEorRh WA H I GeEHE 1 IO
- gxlzgxz(ﬁq&mws@m@mmﬁam@)
= X, =X,

4 Her Tha! 2l

(ii) ITToTdTE AT

T ST, Wt i fag w9 w1 s uE fafy €, foee wey frmtes

=1 21 39 fafy o syufa qofetor frefatea sifgia W smafa g d €

N U& Uad U9 ==d S H, Al

(i) Tehd AT 1 € S A
(i) Wepd W= k+1e SV &l ke S,WS=N
T A %1 fagia 98 © 6 af wh wer “S(n), n= 1% o0 g & (aremn

et o=y dem j & T 9o ®) @R Ak wed n=k & fau g 1 H Te
afifed & fp 98 n=k+ 1 % Toru erfarda: oo € (99 w40 oa g k> ), @1 wed
For Rt ot o quisk p, W&l n2> j % fow o g 2

o9 T4 P ITEN ol 2|

cos O sin 0 cosn 0 sinn@}

—sin n0Q cosn®

?Tli’A=[ ] a’rﬁ@%@ﬁw:[

—sin cos 0

cosn® sinn(—)}

—sin n 0 cosnH

" T T P(n):An:[
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cos sin 0
—sinQ cos 0

9 <Ed € fe P(l):AI:[
#d: P(1) 9 21

o o T fom P(k) ¥ €, 1o

—sink & cosk ©
A &9 fog T W='d ® % Pk + 1) ¥ 8, 59 w41 P(h) TA €, 2190iq

[cos k© sink 9]
P(k) : A* =

» cos(k+1)0 sin(k+1)8 5
Ple+ D) s A =1 _Ghk +1)0  cos (k+1)0(5
H: A= AF A
T P(k) 9 &, 9o

A [ cosk® sink@] [ cos 0 sin@]

| —sink© cosk®© —sinf cos 6

[ cosk 8 cos 8 —sin k 0 sin 6 cosk B sin 6 + sin k 6 cos O

—sink O cosB —coskBsin® —sink 6 sin®+ cos k O cos B

(=& IO 8T

[cos (k+1)0 sin(k+1)0
| —sin(k +1)0 cos (k+1)0

HqA: Pk + 1) T &, 19 & Pk) T B
AU P(n), n % G AN (47 qUR) < fam @ 21
(i) Tafr=r Rufaay ¥ fawes gro stear F9wor gro suufa

FU p = ¢ H Tag w6 F 7 fafy Faa aft dum 8, 99 p Hl o7F FoAl
r,s,t(ﬂﬂﬁflﬁ)ﬁﬁ@ﬁﬂmwmﬁﬁmﬁp:rvSvt(aﬁuvwm
g <% fa)
Al wHfda Hel I

s = q,

a7 t= gq
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I FEE B I, A (v sy D= TS B IR FR W IR p=g
I BT E

7 fafy o afishea =t v S99 <90 F S 9§ 9e oty ereeie '
Y had Al grauerE € 99 faaved g o Al w Wen w9 2

g faqe ABC, ¥ fag Fifau

a= bcosC+ccosB

T fifeT fF p e “ABC TF e € » 991 ¢ %er
“a= bcosC+ccosB’ &

A ofifen fF ABC % 3= 1 31d A ¥ BC (STEva=haer 9=E ) T @9
AD HifHu)

&0 T € &% uk e = @ gae s @ aAfameron fs = wwew e
@W%Sﬂﬁﬂ%ﬂpﬁ r, s 4l tﬁﬁ'@lﬁ@ﬂqﬂm%,ﬂﬁ

r: ABC T =01 fyst €, fagd £ C =+ €

s : ABC % Afaenior faq €, foud £ C aifusarion 2

t: ABC T% TRV f39 2, e 2 C wmahrm 2
d: T9 WeA I S9gEd dHl GurEren o T sten stem fag e €

S £ A, /B, 99 £ CdH € w0 € (37pfa ALl

&0 s ADB, 510

BD
AB = COS A
el BD = AB cos B =c cos B
TR A= ADC g . .
WD _ .
AC - Cos
el CD = AC cos C
B = 5 C
=b cos C AT
3 a=BD + CD

=ccos B+bcosC .. (D
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99 £ C AHFHRT T (T AL2) A
HHRU T319s1 ADB g
BD
E =cos B
el BD = AB cos B 4 b
=ccos B

CD
EZCOSZACD B - 4 D
=cos (180 - C)
— cos C JTERIT A1.2
3731?{ CD=-ACcos C
=-—bcos C
I a=BC=BD-CD
ERIG| a=ccos B-(—-bcosC)
a=ccosB+bcosC .. 2)
S £ C T & (SR A1.3) A
1< ACB, g0
BC
E:cosB . .
31% BC=AB cos B
BRI a =c cos B,
b cos C=bcos90°=0
#d: g9 forg wehd © a=0+ccosB B a C
=bcosC+ccosB HTFIT A1.3 .. 3

THHI (1), (2) 99 (3) W &9 U €, fF fe fage ABCH
a=bcosC+ccosB

TIC )W r= g 0= 2

T (ii) ¥ s = ¢ T 21

qLT =TI (jii) ¥ + = ¢ T 2

HAd: (r v s vt):qm%aﬂhpzqm%,
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2AYeeT Iuufe: TS MU weq =1 Wi YA % o U9 §, gH 3Hch HHqed
ot Te o fog F¥ch, ST WEA H YHIUE H €

(i) Tarenfeaa grv Suui™ (Reductio Ad Absurdum):

&1 B9 39 W U URY i © o ufisheu ¥y © qen R o1ee §1 9 6

i < wam 5 en 39 e W g € o U O U e, o B, W U

fediiferg €1 37d: Wed oM T € 39 fafy %1 U% I g0 e ©

Ooff 9T HEme %1 Wg= 21U (Infinite) €T €1

oA <ifae ff 9o 2199 gemen (Prime Numbers) =T HH=q P® S suiifia
2189 39 H2A o T8 (Negation) =1, 3fd THEd AT Gl & gq==4 eTafifia
Tl T, T U o €, 7eiq TEE 9T ST 1 Uy ufifta 21 el g g
9 WEmetl F gAEg T THd 81 T e T PP, P, P, A 1A
TEAE HI YE B o HA Aty

N= (P, P,P,..P) +1 (D)

e ¢ fo N 19 gemstt &1 g ° 99 %, i 9w g & R oFf e
Y #ifas T
N A9 T § A g GE €

A% N 19 T & a1 (1) ¥ T 2l & fF U TH v e #1 ik
€, S = ° = R

T R, A% N T G390 & ©, 91 301 F9 9 9 Th 799 99 (Divisor)
T =T WY g F1 HiS o Hew N =i fayfea (pied 9) 7@ = gd €, ;e
STH ¥ R % 30 N+ fanfaa F56 @ 99%a Fed | S=a1 21 3: N &1 3199
ISk Yl o A ®IE o= e 2
fq T2, 39 %A & % T Ui A" wemet & gE 9 o 2, faeifa 2
T THH N qHuRon T weft s gemstt w1 uge ufifhd €, e 2

;T S W] w1 W ST g 2

(= 3 fe sRjEa sudfa | fafa= <enedi ¥ fagves g squfq
1 fafe 1 IE o ?)

(ii) V=W U7 & UfdeATES ( contrapositive ) THET F WA T SUUCH:
TRl TUfaay FeM p = ¢ F fag FH & W W TH IUh THIT FH9H
~ g = ~pH fag W € (faeneft grgea # Tenfyd w2 T €)1

ferdt U gu wgfaasy e o Ty den gfishedq 1 fai e stk 34 9 Udis &

Y % W g9 U &1 YdEARES U S 2
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fag 9T T £(x) = 20 + 5 g0 9FAfd Fem £: R — R Tohah! Hod €|

FeH Tehdh! B €, AR f(x) = f(x) = X, = X,
MWW@W&IEFFIT%ﬁF“2x1+5:2x2+5”=>“x1:x2”?T6'p:q,a?
1 H 2, BT 20+ 5=20,+ 5HIA p? Ay, =x, FF ¢ &1 T4 9 F 8 IR
2 ¥ ‘g fafy” g fag w2t 9% 2

29 30 YSd e o Wlaudedsh e oF FEN g off yEIfoe e Gehd €1 &y e
FUA H UAEIEF FE ~ g =~ p §, AAG <A f(x) =f(x) Tx,=x" F
wfauArer® B <AfE xzx, Afx) #f(x,)”

A X, #X,

= 2x, #2x,

= 2x+5#2x,+5
= f(x) #f(x).

qzﬁﬁﬁ“»vq=>~p”,3fﬁ1 “p = q” HEIH ®, 39 THW YU Tﬁ 2l
AU IS Tk “afg 3egE A, Invertible €, @ A, Non-singular 8"
ITF FoH Hl TdhTE Y H ol W p = ¢ ¥l pHIA “3T8 A, invertible
& a9 q FI1 “A, non-singular Fil
Ted U I YHITE i o Tae H g9 $Heh FiduHIc® HoH ] THI0E Fd €,
#q A A TH non-singular TE &l g, #g% A invertible g 2l
A% A TF non-singular g 7T € a1 Tk 1o g [A| =0 R
aldiﬁ w1 aifaa 79§, |fFE|A]=0
ad: A, Invertible &1 2l
TH YN THH I€ THI0G Y e fa afs A non-singular Wﬁ%ﬂ? A,
invertible & 21 3?@'&{ ~q=~Dp.
#1d: IS Th Y8 A invertible g, @ A non-singular 2l
(iii) WISTEYUT (counter example) g1 ErLISE
o <6 3R H T e o oI €, 99 fedl ufteRfoud SR & Ay
SUUA A S H T T 3w B 9 % i SATIhIh o HAHH &
Affyemar st <= wdt 2
et feafa & o% @9us € TR, wed w1 o fog %0 o fau, 59 U SeEw
<3 Toh| THE FoM il SR T 9l 3301 TISIE e B

A Al =
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Ffeh WA p = ¢ WA, A ~ (p = ¢) FI ol A T 39 il €1 1a:
Tg o Suufy +1 w fafy 2

F: TIF ne N& AU, (,2 + 1) TH F959 Fe&a 2|

T FHeoA Fefafed Jeon o g W T TH T THI T 91
2+ 1=224 1 =5 fF T A9 He 2

)+ 1=2'+1= 17 f& d9=1 Hen 2

02 +1=2841=257 T &% a1 &)

Tofq, gom 3fe 4 I® YRR TE ydld g €1 fqarean Jg gfauriza
o T R 27 4 1 = 2% 4+ 1 = 4294967297 TF HEA Hem & & e
4294967297 = 641 x 6700417 €1 Wl < HEST 1 TOFHA € (1 901 T4 o AfafiE)
39 YT T8 SAYHH 6 “Td®ns U 22" + 1 0% 319" = € Ve N
TG

TS el T8 Teh 398001 T 22 + 1 519 <€l €, 1 3801 AT 1610 i Wied
% % fau wfw 2

o14: B o 1 o fF el ‘9% ne N oW, 22" + 1 TF 3199 9
27 W e B

Ho g% Had Hel ahed ga 21”7 ® famm wifsm)
&9 Fefafes werl w fa=r @ €
i f)=x
i) g =er
@) h(x) =sinx

3wl B xoF Bt 9Al % T Haa € A9fE w9 sameriTa ® fammr & a3
x % Gt Al < T sfeheriE €1 9 &6 39 favag & fau ufie = ® % e
“UeiE Tad oM sfadeH™ B @7 W g1 fRg A% T WeH ‘o) = |x[7 T
TR I Si" B, S fp Had €, O €H <Ed € TR U8 x = 0 W Ao el
T 3TH A I8 g2 T FeH ‘e Had hor Saderd gl €7 ST 1 Hed
“O(x) = | x| BT HaA Tg Tk IIEIVT, SATTHIHIO Hl WEA FH o el T g1 21:
HE “G(x) = |x|” I K T FHEe evglq, “yodw Had Bor eEwad g 21" %
WA H1 YRR Fed ¢




ot e
(Mathematical Modelling)

Fel X1 H 7 oy e % anafas siaq st THeet o S 219 a1 A |
H 3169 o UF YA % ®9H GF Yeb ¢, AU, ST UidweEl F TAA ek TR
Gifaer featfa %1 wforda wqao € it fee[ 21 AR dv = afrde Ry
yia €, T &0 oo w9 o Tl A aRgel & SHeer # 9vie % 7y FRel
(Models) &1 T=1, fafay yeer @ vreal, @i a1 T, sheged g, miord
% < T g HA &

el Fenet § e <@ 2 T, fafay nitwd= Heheanet & wEm o Hetid sfaem
T < B o U TF TER Y R FRIR %) savEear dedt €1 o: J€ Hewyol
€ fop fiwdta fiee 1 21emem s o fav < &9 | fRn 9 =nfew

39 e (uifire) 4 g9 A o fee w1 ster arafas Sied 1§59
Ut et o foau w3, 9 oo, wom adn e guma w1 miatuet & wm
foFan < 2

ferenfofat =1 sepmifom, shemfom, Freprorfafa aen Has wuma o1t o wfss go i &0
T H H I 21 H-Hd 79 dfiftyias= e & i ®9 9 576 R 9 I
o & W w2 ufifterfae w9 % 7 F9 & foau Sifas w9 9 6 "W
H 9 FT Saveshd gl 8, wiefiq difaw T 9w e gd o TH %1 avEhal
TS e T qROTHT ST ST 9T |/ W e hiST Heh| ST TEGd 9l
F WA L & 0 2 TF HIv H AEvTha yedl € g o faste wed
&1 o13u By Trefafga weene o fa=m i

() Trell &1 = <igk @ 0 (foRlY ®9 § < 7 1 9 S Rl @)
(i) T 7t o e B9 TETH F0 A0 HET (A b Gl T SE, T H

Yl , [E@HRNT g MG =l W =R | gu) |
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(i) e TR =7 S=E 9@ wE (favvey ¥ <" JH9E & I e 2|

(iv) §d 1 HdE 1 dIHE T RN

(v) = w1 T e Ufind w1 fawe & w1 oy =i @ (far w3 e
oM <H) |

(vi) gl 1 TFHM 1 R

(vi) T UG F 9 F <Al F1 AN 1 STHA A (59 BRE % Ea 5
e 1 A TE 7)1

(vii) Terell =Aferd <5 TR H T 1 STEAH A T (AR 1 T et 1 SRl
T )1

(ix) ¥ 2009 5. H 9RA &l SHAEA 1 ATAHE O (5 TR T 2009 3. T Tdial
F H ATAE TET D))
ST T TeEneT i T R o wEe gR e TR S Hehdl € #I ardd

T Tt fopan 1 91 81 g : 0 § o G i Gt i 5 fafiE & et

Y S5 IEAgEe H U 9Ty IO F1eR R Afs 319§ T8 T h 6l JAH

*i gg ot fa wfora & wam fem 99 2w nftg e qen it faesi w6
STETIRAT o Hew T THI il

TIfordia e weh fagiage foman & o1 399 gafud g fagia €1 37 fagrl #1 wsy
e =it 8 e feeR & o ga fesid w1 sReres w1 9 = g@as
fopa TN €

() Tl =) yavawa ® Tewtu (39 Higd = @ € €)1
(i) Hiea & fau yeci/=d %1 Yelivg FIT (87 F1 9 e =6d 8)|
(i) ST WHITER el ! JeanTe (1 fm gam €)
(iv) 9@ arg qRIfEl s qea- (qEHRT, sed ) |
(v) T difas fadl = st
(vi) TEAIU:
(a) WgE B aTcl HHH
(b) HT S ATel 0T
(c) URUHEEEY 9w &H aell &4l
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(vii) 37 H&O i geg=nw feme fefafaa St w1 W w6
(a) Hied a1 35 Hatgd FEH T FeasT F WE Al
(b) HigA & IHAAEI
(vii) ST UTE Bl TSI ST HEdd il PO Hehl
el & S fog & emr W T e feeh & fFefafea o e e g
e frearfq =1 we=m)
Il / =R < = SR A ifae R qen v o w5 Gifae feufa
%! U wigd H ulafda wifem)
TfoTdTer e % & A1 e
I AR T g Y9 (TEE) % Hed H e wife i suew! (u9fiom)
YETOTl 3720 JART § el e
Ife 9o <A Bl @ ®, a9 Aiedd @ Tl S e Hasws fafa
1 YHedAT / Hed &) HIITU HIfT ST =00 2 9 SR
SwRfad =X w1 e i omE W dE S w2
Tfordra fHEeE & 74 g0 Tk €7 M HR 1 %9 9 hifeu)
“u T HAR T SR 9 R ge Hifaw frafa #)

A fifse fF AB & T HHR ¥ (21epfa A.2.2)1 TF wifee pQ HHR &t HaE
A ATl Uk Ya €, fEe ot fag P @1 °9H ofifen R PQ = 4 qen HAR &t
SAE H T P 99 i fF derk &1 e ¥ oHR & R (3f) #1 s
a® 91 [ = QB = PC

Wi | P | ORI | g | O = N I SR
Rafd  [of warar | vl g T it |
Ealeiiep
1 gt wierr| TRUTH 7 @ & il
—w ‘ U St qer
T, Tt
~ ofeem |00 L.
et o] o e ww
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- AC H h
tan ¢ = PC /
a0 H=h+[tan o .. (1)

4 < TF U= b, [0 o %h W W& %1 9§ 37 IHoTE (1) § gHe
F T Yed 2ial

U N W HHAR T SR S0 2, i < JeTh i [ 0F 91 8l 8,
 TH AT 3 TR o euR B %1 f9g PY e %101 B 71 3 APQBH wH

A
. x 7
,,,,,,, H-h
,,,,,, H
"""" [0
LD L S | P
b — B
o
Wi T— B
e
i L | v
Q B

T B © R
tanB:g—(; ??ﬂ l=hcotf
70 frufd o 30 =01 1 savEehd T € FE A, L o q P ok Wel HH

@ £l

M A i T SeEias H O TR % IR P, P, SR P, F IR
w2, 9 dF TR & F=3 7@ R, R, 91 R &1 TE0 g €1 7 effa fE
¥ T TEF F, S F, @7 H 11 HW T A8 A9 3¢ fF FH S 99 R, R, A R,
! Hifid 7 @, U Hied SR, SO P P H % fa w7 R, R R R,
1 A 1 GHfv=m H1

™ T | difes frafd &1 weem veftsifa 2

T S 6 ATF e €, Sl Mehl F, TN, %1 STavashal 1 fFwfid Ha
€1 79 A H ®Y TE Em,
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T AT fF B TF 7545 8, S IS P, P, AP, %! Feish 318 o IcUed oq Fo
AR, R, TR, 1 Tawash A7 1 F1&fd #3ar 1 79 B = f&u 1w g6 =1
B0,
R1R2R3
P e o o
B P2 o o o

P3o o o

e T 5 A 91 B o9l # uha (S os9 frafa o goftafia @)
frafafaa e g wa g 2

R,R,R,

E L] [ ] L]
AB
F2 L] [ ] L]

fSTerd =rede 4 Wreeh! F, 991 F, <6 BIHEl 1 qU 3 B e 96 R, R, 98 R, 1
qifd ETd T4 e €
ISR 2 °F HIEA i SARAT hifaU, 99 fF

10 15 6

_ , 3
10 20 0

12 7

A Fea WA H I WA R FT 330 THEA, R, FI 455 THEA ST R, F 140
T €

e wifea fw
3 4 0 R, R, R,
10 15 6 E 165 247 87
B= 10200 777 T8 170 20 60
512 7 2

¢ T T 8 T F, SR F, F1 1N % Q0 S & AU Fe 7 R F 335 T,
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R, ! 467 THE A R, T 147 THE F| SERTHA ¢ S 6 Fed 7 F1 Iqca=d
= © 2Afus €1 FfE dH Sl 1 W IHE o TRV 29 Fed A & STufea
T ffe=a €, sHfeT 59 a1 9 F=d el F1 SYersd HTEN & S 1 H L ehd
€ e BH W] W B! W I FH w1 TET H HHd B

A 59 IEEW 3 H AT A, ¥ 9% 3,

9 12 6
10 200

@19fq, A W @M AT W B FH FH S fAU AE S| E @

o6 >+ 141 216 78

AB 79 3
10 20 0 170 220 60

5 12 7

TR, F1 311, R, F1 436 T R, 1 138 THEA ATIf@ & A % F=el 70 &1 S0
et Stefq R, FT 330, R,F 455 T R, FT 140 3HEA 9 F49 &

PRl o7 A = 9 39 TR Hifid Y Hehd € TSEE SUee s Hiel &
EUGEIIEER RS I

39 YT A AEehi 1 T F G HE F AU A F FW HA-IR KWW €,
A HH ST WEHT o HA-ARIN K AN ¥ T F Tkl ¢

UBATS Uad B 9N U] el Al sk i et o fau =/ g4, wd < mfas
F! eI, T U R B o Tehd &, Y 98 Tewt U T Tk T 9
ST AT 1 39 TRR TNfHa TR IUered Fea A yelad ST H a1 )
T IIA8 1 W EfaiEd 35 § & e

oM fafse & P, P, P, AR, R, R, TH TR § &1 370 2 H faan

T HH e fF wH % WER, HT 330, R, F 455 IR, FT 140 TREAT SUGAH
¥R T e o i See F) TdE §EE o FHEi % faw we AR, R, AR,
1 aEnt Freffiod oege § W el ©

R1R2R3
P 3 4 0
B P 7 9 3
P, 5 12 7

Tl 3A0R 1 fRa TRl 991 AU T SU@s Fed Wi #1 ST el g« ?
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frorfq et @ Te=m AT 2
HH ST foh 5 P 1 x 5ohEd , P, 1 y Al P, 1 z h1edl 1 Icd& Hid!
1 T I P, % fTw R #T 3, P, % fAw R &1 7 91 P, % faIw R #7 5 Al
1 AR TSl © (TR B 3f@U) ST R H FA 330 THREA UGS €, I:
3x+ 7y + 5z =330 (%= T R & femm)

T TR 4x + 9y + 12z = 455 (= A&l R, % o)

&R 3y + 7z = 140 (=4 W&l R, % fam)

M (SHEE) T T #1 eege ' H e YR AEd e ghd €,
375 330

X
4 9 12 y = 455
03 7 z 140
it dfsa Hie g, B W e €
100 x 20
010 y =35
001 z 5

THH x =20, y=357 ;=5 fHerl €1 FAuE WH P &I 20, P, 1 3570 P, H
5 TR1EEl Ic9=1 T Al Bl

&% ft 3@ wwa ¢ % afz fmfa meHl F o ®1 9 (S SEe 3 |
&) TR R T € el Suere e Wl & SR Seed ® i e
2, @ a8 ITH! W B U T H THA E, FAfE F A P, FH 6 IHEA HW T 5
fiF Frefl SUH] e 5 SRR @ N wEA 3

T <@ MﬁTMWﬁWWW%IMﬁZOOOO
HWMHﬁ4000OW$WWW%§H@E e T R fhg 3Heh
WW%OOOW% o 7 2 o ¥ 1 of g1 W wERA B M, F 1,000
aﬁﬁéﬂﬁémwﬁwﬁwmﬁﬁ3a€3ﬂiMaﬁloooaﬁﬁﬂﬁ$ﬁﬂwﬁ
Waﬂﬂqﬂﬁﬁlﬂaméﬁmsﬂm@ﬁﬁﬂW%ﬁW%IMﬁ
TR aidd T Rs 8 T M, %! Feish diael T Rs 7 @19 2l 81 Za-frofar, wewd and
sifdid 3 74, S SeaTe S Y TR S

HEH GHehedHl o S, HewH AW TS i B, <@l M, 991 M, i

diqell ! Al qd H
T eifen fo <ar M, F1 x 3R Za1 M, Y y e €1 R ifE M, ® TeE dda
WETﬂRsSHWMﬁWWWWﬂRs’/@ﬁT% & Ww(objecuve
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function), ol sifirman &t € = forg TRt © 5o T €
2=7xy)=8x+Ty
T SSET-ThoH o TEAfafad wfasdl (eel) & Saia aAfaman w3 €
(g Jum o e 12 T o SIfsm) |

x 20000

y 40000

x 'y 45000 .. (D)
3x y 66000

x 0,y O

Ued ARl (constraints) (1) o {diid SAhd &5 OPQRST Y&HTd-&3 S
(s A.2.3) 8= O, P, Q,R, ST T HHME = F=eMe FHHI: (0, 0), (20000, 0),
(20000, 6000), (10500, 34500), (5000, 40000) T (0, 40000) &1

e Fifaw fw
Y
A
T o
e
Y s
o
i\ Il
=
! S (5,000, 40,000)
y=40,000
0, 40,000) T ]
(0, 40,000 T —R (10,500, 34,500)
\ Q (20,000, 6,000)
0
Sl{' / ‘f%( “x
v < 2 N
P(20,000,0) \ \ %
N ‘2‘0
o (/)
Z



282 T

P(0,0)®RZ =0
P (20000, 0) 9T Z = 8 x 20000 = 160000
Q (20000, 6000) 9T Z = 8 x 20000 + 7 x 6000 = 202000
R (10500, 34500) 9T Z = 8 x 10500 + 7 x 34500 = 325500
S =(5000, 40000) 9¥ Z = 8 x 5000 + 7 x 40000 = 320000
T =(0,40000) T Z =7 x 40000 = 280000
w7 T 3 x = 10500 31T y = 34500 T Hewq e1v a2l &, s 7% Rs 325500
21 o7 fofa (STe) Fi Rs 325500 H1 Tewm @ 1fdd w1 % g M, & 10500
A M, 1 34500 Sidel I FHTT ey
M <ifee fof T ot g T Scarg s =ed! €, 799 | %= o
(feert &R =) @) Al € R °F <o fF o 39 T # U fen ge
R fawa w3 ®T A T4 S 3H feofa § an-w & gdieror 2w o
RIETGECE
T2 fearfa wr=a ve=m 4 2
AT ¥ B A6 ¢ BT AN < TN H1 e 2, e 9 = fer e sk
& Hem ¥ @dA et ¢ (S R, yew ofR), 5 fF = A I s Hen qed
Y wedl € (S8 ", 9T 3enf]) | e ¥ w0 AE o € TR = O SR %1 gE
%1 STIHANIE! € - THY TR Hied WA 8 9 81 FO F $o o[ Y faw 5w
We Bl €, S 98 (ST Je gHET we wed @ fF 9w ww on wewd @
gfaen & fC, 9 78 OF o € T Yol Soafed SR dohel o <t S @)

M ey for Sanfsa qen faswa #1 T so=al & demna,
C = SIS 1 el PR © (FFA )
1=Taa ¥ 2F o=l Fa om ? (FuE o)
P=%d @9 € (¥ )
TAM 1 993 H=aa1 (assumption) & $TTEX C & 901 § Tl &L o= &:
fer TP = ¢ (FFAT H),
AN = b (B9 Uld ZHTS).
Hdud C=a+ bx . (1)
g & A faFa g s (FUU gfa w@hE) W AR €,
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#d; I=sx .. (2
oY P A 3T N o $fq¥ o e} gl 8, 39 TN
P=1-C
=sx —(a + bx)
=(-b)x—-a .. 3)

TH YHE A9 Y = U x, C,LP, a, b, 98 s == (1), (2) e (3) ¥ <3MW
YNEGTiER HaHl w1 Uk TOHE Higd 9ed Bl g1 37 = Aie 1 iRl 36 Y T,

A X
smfgd (W) C, L P
LI a, b, s
ST I x, a, b, s, B THRNE € SN TE P A L Thdl 2
Ty (3) g B 3Ed € T wm foweed fog (3 #R% o9 & 9 %8 =)

& fau P =0, 3190q, x ibm?ﬁl
S
T faeaad fag & famm © &n fravd fraerat o € o afk &0+ g0
wﬁﬁmm%,whx:émﬁ@wﬁﬁﬁmﬁﬁaﬂ?qﬁ%

ﬁ%ﬁ@ﬁ%ﬁfﬁﬁﬁ%,ﬂﬂﬁégﬁﬁ@ﬁ%ﬁ@?ﬂﬂmlm

AAfafia, afk w0 fawsaa fig srarafas fog g €, a9 ¢ o= Aiea vg fFar
THdl & AUl ¥ Yag W Hetud sAiquronstl § "l fea o gehd 2

g9y (3) 9, 84 ¥8 o fiyerar € T,

awv
dx_s_

9, x o e P& Uftadd &1 <, T s— p R Fasft el & <1 6 S5oae <5 foka
oI q SHeh R WM o S o 90 1 o1 oY Sifdd e o fow 39 iy #:°
S BF1 8T 3R =R W § oy 1S 4 o fou e Tga sifee A3 safed
FH AMET | & Y =L AT hl HH F o TAE Al KT =0ieUl
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M efifen for o d% ¥ 1000 Tt dav-si € foem ufa faet 250 g o
€1 200 g/L a0 Il d0T-5eA, 25 L/min 1 5T W 3% T o7 @1 € 9 36 T 71
fasor oM X 9 3% 9 e fha w1 ) RRE /19 ¢ R 3 o wEr & A a4 87

et ferfq Wea ¥ EE F6 % 3 2
oM ST T y =y (1) g1 Aaqais-dfedis IRH gH o 9%, el 999 ¢ (e
) W, % H Sulted oo w1 qe (e um o) gied (Fhe) Bl 81 S 1= 0, @i
sidqaie-afedis URY 81 ¥ Td y =250 g x 1000 = 250 kg
s e ff y o aftad, fago | siqafe-afede & %o @ €
9 O ° TEU-wid 1 iq4is, 5 kg/min (FTH 25 x 200 g =5 kg) FT W H

YT Al § T A9V ol F Sfedig 25 ﬁ 4—y0kg/min (FfF + THa W EF

: oy
H @0 AN 1Oookg%)

#d: +oh WYY Sk H @@u %1 H= § gitedd w1 = frefafad geeor 9 g gl g,
dy o ¥ :
dt_s 40 (FI12)
a1
el o 100 =5 . (D)

A2 UFUIH Yed WHEN &1 T T Hied 29 2

qfiomE (1) T s g &, 9 e 9 w9 T S g 1 g
(1) =1 8 = fem &

t

ye“ti‘):zooefo C A y(r)=200+Ce ()
el C THEREA 1 ST B
s e fm 9@ ® 6 S=1=0, y = 250. U, 250 = 200 + C
Fera C =50
@ FHE (2) "= fafea w9 § gfEida @ s e,

t

y=200+50 € © - (3)
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- e“%: 50
y 200
50
Hd: t = 40log .. (4)
y 200

T YHR THIE (4) 9% UEA 1@ 8, 59 I H @0 I AW y kg B

IR (3) W T TR e € o 958 y > 200 FF , 0 %1 HA
SIEF Tl §
& o H TEW T ZAAH HH T 200 kg (FRq S 200 kg TEY) 2 FeRdl &l
weh oAfafiE g (4) ¥ 78 fred faen ® fd 1> 03K o Fea A

0 <y —200 < 50 =71 afg X shaa afE 200 < y < 250 Faiid <% & @@U-5A 5
Hqate i Sfedle <6 URY B9 & WIS @G HT AET 200 kg 3 250 kg & T 2l

A 9% 3 A wiea fastia fhr e F S 36w FYER (application )
T Tl i e O HeH § ghadrydd R o 9 21 e fava S99
o= Sifawt, T srefeme, wfEE faam (operations research), SfE-TIfia
(Bio-mathematics ) 2%, Tford el o (em) w=iHarmmmed €)

W, S | wg uRfeurfaar wE 2, foep dfea oreft w1 €) foer 99 s 98
g 5 o @ 3 uftfeufaal <ga wfea € stoan fafoa iea TftaroR s €

TIfrIeTed! el de Afd-wged ( Super Computers) ok T A, gffeefaar 1
T 9gd 991 el & fau, MaEr died < o, 75 "o 51 g 2

@RA (fast) T 390 FHX & U 92 G 8 TH1 © F &0 Afesp Femef
Higell FI T F Gohd € Toeh g7 Y&I0T & WY Sed? Wedld W 1 S Tt @l

ety eqR I, TRl TdE Aied | yged fafd= =@ o6 == 99 3 W 6
ek 2] #T=3 ANy fgid 6l €| arad o e9 Ui A1 ©: =/ 1 =9 Fh el
o afforel o U 9gd 25 9% F0d (accurate) Hieel 1 FH0 X Thd & Th
dih- Sl e B 8H =0 1 T %A 9§ %4 WH =i

Teq TgaT Sfea ufifefaal & it frest #1 e fav (fafsre) gt g
€1 39 FhH & gftftafast e T=ew (environment ), TR TR (oceanography ),
SHEN EA (population control) 3T & @ik =91 (world models) & 31HIH
H et €1 foven =1 welt STRaneti-nifvr, wger famm, ifaw!, st TEeee g
o TfoTdE RS, 39 I %1 W gedgEs 9 W@ 2
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| STTCATCTL

() Tged T, Tufd & 2R A 9 SemEs
(i) Tged &I, aia &7 {7 @ ghmEs
(iii) TG 3TN GFmHE Ty THEd T
(iv) @ged, TEEa SN gHms
v) (a) Tqed, T9fEd ST HohRrE
(b) TEqeH, THMHA 3T HhHF
(c) T@ged &I, grfa €l ¥R 9 @ gems
(d) T@ged T, guftd & IR @ W
(e) T@ged &I, Grfa 7€l ¥R 7 @ GwmE
e Tel, Taitd T& &N T @ UhREs
e Tel, Tafd T& S T @ Uwms

(i) {1,5,9}, (i) {1) T, 3R T, 7o Hafid 21

ERIRECEc Ak | |l W3y =2x+ ¢, c € R TI=
B C

&

() Thah! T =Rl e (i) ¥ o Tehshi R A & A=

(i) = Teheh! AN A ARl (iv) Tehdh! W SR R

(v) WWW?@

(i) e N eT=sEH (i) - a1 Theh! X A € T=sRE
REl & D A

gof ={(1,3), 3,1), (4,3)}
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@) (gof) (0 =[5]x|-2|, (fog) (x) =[5x - 2|

(i) (gof) (x) =2x, (fog) (x) = 8x

f & gfaed = f e Rl

() T, FfE £ TF Tg4F Herd €1 (i) T, FF ¢ THh 980F B €|
(iii) Bf, *F 1 TH Tehh! 9o A=oRH FHed 2

2 3

FLE =Ty IR A T )= g
fAfE R f@=1,f"(b)=28M f'(c)=350 ¥d 2l

©) (B)

G T Gi) @ Gii) & (iv) = (v) @
() =4 ° HAEEEE S T el

(i) = HAMEAHE T W gEEd 1o

(i) = HAEtmE ot gE=d <A &

(iv) * FAEMET € T Tewd T

(v) #9 @ wafatEE it € e

(vi) =4 ° HAfEFEE ot T & g

A 1 2 3 4 5
1 1 1 1 1
2 1 2 2 2 2
3 1 2 3 3 3
4 1 2 3 4 4
5 1 2 3 4 5
(1) (2*3)*4=13ﬁ'{2*(3*4)=1 (ii) &f (i) 1

() 5%7=35,20%16=80 (i) & (iii) 2 Gl w1
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BCil = G N TEw S & +oh WU NH %% daHd Saad Tl 2
(i) , (iv), (v) HAMEEHE B (v) Te=d 2 V)
IoUHF FTEFd T Al T7 2

() ITFA () "A B
y—=7 .

8 ="0" £ 1 Wi wE f R

x*—6x3 + 10x? — 3x No n!

() F'={(3,a), (2, b),(1,c)}, (i) F' & e =&l 2 No

& A B No

B

- _ _ -n
6 6 6 3
2 _ _ _
3 4 6 6
3 _ 3 z
4 4 4 3

B B

—tan 'x ——sec!x z T x

2 4
sin ~ — 3tan il — 0
a a 4

Xty 1 s L3
1-xy 5 J2 3
-r 7 B D
4 6
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o)
Q o=
51

5
(1 3x4 @ 12 @) 19,35,-5,12, 5

1x24,2x12,3%x8,4%x6,6x4,8x3,12x2,24x1;1x13,13x1
1x18,2x9,3x6,6x3,9x2,18x1;1x5,5x1

2 2 ;1 9 2
ORI i 2 i)y 2 2
9 g 2 1 8 18
Ly L
2 2 0o 1 2
O 2231 @ 32 1 0
2“2 -
4 7 3 >
2 7 2
O x=1, y=4, z=3
) x=4, y=2, z=0 or x=2, y=4, z=0
@) x=2, y=4, z=3
a=1,b=2c=3d=4
C B D

i) A+B=> | i) A B= .
i +B= ii =
1 7 5

Gi) 3A C= > | Gy AB=
m = 6 2 1V =



2a 2b . (a b’ B ¢
@ (ii) ) )
0 2a (@ ¢ (a b
11 11 0
, 11
(111) 16 5 21 @1v) {1
510 9
a v 0 23 o [-3 -4
® g @408 i g 13 9
0 a b 6 9 12
14 0 42 1 23 4
vy 18 1 56 (V) 1 45 (vi) 4 s
2 2 70 220
4 1 1 1 20
A+B=9 2 7 ,B C= 4 1 3
301 1 2 0
0 00
0 00 [(1) ?]
0 00
2 12 2 13
50 2.0 , 5 5 5 5
D X .Y ,
(1) 1 4 11 WX 7 Yo
— 3 —- 2
5 5
-1 -1
X= x=3,y=3 x=3,y=6,2=9,r=6
-2 -1
x=3,y=-4 x=2,y=4,w=3,z=1
1 1 3
1 1 10 k=1
5 4 4

(a) Rs15000,Rs 15000  (b) Rs 5000, Rs 25000
Rs 20160 A B
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0

0

0 2
-2 0

)i

3 3
3

@\l

o Vo)

10
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1
Lo 1 3
; 1 FhH H A T 2
2 2 5 !
2
2 .
| FhH H A T 2
24 3 23
51 1 5 2 451 151 oo
— - 0 = = — 15 6 5
5 5 5 25 25 5 )
21 2 319
5 5 5 5 25 25
D
y o4y L. L
27 J6' V3
x=-1 x 43
(a) FMR-IH Fd 3™ = Rs 46000
SS-ILH Spel 31 = Rs 53000
(b) Rs 15000, Rs 17000
X b2 C . B C
2 0
() 18 () 1, (i) ©-x*+2
G —12, (i) 46, (i) 0, (iv) 5 0

() x 3, (i) x=2 (B)
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C C

L L

W . @) . i)

(1) 0,8, (i) 0,8 (1) y=2x, (i) x-3y=0 (D)

i M, =3,M,=0, M, =—4, M, =2,A =3,A, =0,A =4A
() M, =d,M,=b, M, =¢c, M,=a
A, =d A=-bA =—c, A,=a
@ M,=1,M_=0,M,_ =0, M, =0,M_=1,M,,=0,M, =0,M_=0,M, =1,
A=1A=0, A=0,A,=0,A =1,A =0, A,=0, A =0, A =1
() M,=11,M_=6, M =3,M, =—4M,=2M =1, M,=-20,M _=—13,M =5

A11=11’ A12= -6, A13= 3, A21= 4, A22= 2, A23= -1, A31= —20, A32= 13, A33= 5

7 x=y) (-2 (@-x (D)
3 1 11
4 2 113 2
12 5 1 —
3 1 141-4 2
6 5
s 10 -10 2 . 3 0 0
% 3 % 0 5 -4 ? 3 1 0
0 0 2 9 2 3
-1 5 3 2 0 1 1 0 0
_?1 -4 23 12 9 2 3 0 cos sin
1 -11 -6 6 1 0 sin —CoS
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2|~
k. [\)I
w L
L

o —

0 1 2
2 9 23
1 5 13

a=-4,b=1

,x=1,y=2,z=3

oE & Jod 9fd kg =Rs §

g H e ¥fd kg =
= =l e Wi kg =

- 207 + )

Rs 8
Rs 8

| 3
Al=—]9
11
5
B
ST
U
_—6 _-19
TREEEET

x=1,y=2,z=-1

—4
-1
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f,x=3 Had 2
(a), (b), (c) T (d) B Had M 2
fox=0%Rx=2T Had & TJ x=1 R Fad &l 2|

x =2 W FHdd x =3 HHdd

x =0T eTHad SHAAd 61 hlg a5 &l
S 1 F15 Tag T&T SHdAd 61 hl5 Tag A&
x=1T f &¥ad 2| x=1W f Haa T 2l

leaﬁ'{x:?)tﬁf Had T 2
e x = 1 STEAEa 1 fag 7

. 2
Hdd a=b+—

Aéﬁﬁmﬂﬂnﬂé‘?mﬁx:OWuﬁﬁgmﬂ £, A% Y% 9 % fau
x=1T Fad 2|

x=nT f Gad 2l (a), (b) 3T (c) Tft Had HoH 2
& x € R AT cosine Bod Had 21 cosecant T x=nmne Zh

yfafira goft fogeti ™ Had €1secant B x= (2n I)E,ne 7% sAfaftsa wsft

figetl W Wad 21 cotangent B, x = nm, n € Z % Afaftaa gl fagsw =
Had 21

ST %1 H1S a5 T 2

&, T x e R fou fgad 2l Y% x e R fou foaq 2l
3 -2

k=6 k_Z k_?

k=% a=2,b=1

FEAed &1 F15 95 T 2

2x cos(x* +5) — COs x sin(sin x) a cos(ax + b)

sec(tan \/)7) .tan (tan \/; ). sec? \/;
2Vx
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RILC)

a cos(ax + b) sec(cx + d) + ¢ sin(ax + b) tan(cx + d) sec(cx + d)

10x* sinx’ cosx’ cosx® — 3x? sinx® sin? x>

~22 x sin \/;
sin x> v/sin 2x? 2W/x

cosx 2 2

3 cosy 3
sec’ x—y _(2x+y)
x+2y-1 (x+2y)

ysinxy sin2x
sin2y—xsin xy sin2y

2 -2
1+ x? 1+ x*
2

\ll—x2

e’ (sinx cosx)

sin® x

,XFnm,ne€ 7
3xle"

—e‘tane’, ¢ (2n I)E,n N

, x>0
4 xe\/;

(xsin x-log x+cos x)

> , x>0
x(log x)

a

2by+sin y

Bx* +2xy+y?)

(X2 +2xy+3y%)
2

1+ x2

-2

1+ x2

V1ox?

~x (1D

e “cos(tan 'e™)

2
1 e~

AZ
et 2x°

2 3 3 4 4 5
3x“e" 4x’e” 5S5xe”

* sin(logx e"),x>0
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— CcOS x cos 2x cos 3x [tan x + 2 tan 2x + 3 tan 3x]

1\/ (x D(x 2) 1 1 1 1 1

2Vx 3)x 4Hx 5 x 1 x 2 x 3 x 4 x 5
(logx)“’”{ cosx —sin x log (logx)]
xlogx

x* (1 +log x) — 25"~ cos x log 2
(x+3) (x+4)* (x+5)° (9x* + 70x + 133)

1Y x*-1 1 1+ x+1—logx
(x+—J [ 5 +10g(x+—)]+x X(—zj
x) | x"+1 X X

(log xy*' [1 + log x . log (log x)] + 2x'&!  logx
1

(sin x)* (x cot x + log sin x) + =
2 Jx-x*

.| sinx . - . :
X S [ +cos x log x] + (sin x)*** [cos x cot x — sin x log sin x]
X

4
x = [cos x . (1 +log x) — x sin x log x] — T

(x> 1)

xcotx 1 log(xsinx)

1
(x cos x)* [1 — x tan x + log (x cos x)] + (x sin x) x >

X
yx’ ! y'logy ¥y y—xlogy
x’logx xy*! x\ x—ylogx
ytanx logcosy y(x 1)

xtany logcosx x(y 1

1 2 4x°  8x’
(1+x)(1+x2)(1+x4)(1+x8)|: + oy 2
I+x 1+x° 1+x° 1+x

8}; F/(1) =120
S5x*=20x3 +45x* = 52x + 11

2 — —4sint -
a
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RILC)

cos 2cos2

2sin2  sin

b
—cosecH
a

cot—
2

tan O

380 x'®

x(5 + 6 log x)

9 e% (3 cos 3x — 4 sin 3x)

3 (1+1logx)
(xlog x)2

— cot 3¢

—XCcosSx—2sinx

tan 7
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(a) 61 cm?*/cm (b) 8m cm?*cm
g cm?/s 601 cm?/s 900 cm?/s
801 cm?/s 1.4 cm/s
(a) —2cm/min (b) 2cm?*min
1 8
= cm/s 40071 cm’*/cm 5 cm/s
=31
(4, 11) and (—4, TJ 27 cm’/s
27 1
“—n(2x+1)° — cmis Rs 20.967
8 487
Rs 208 B D

G el
@ |7 (b) )

(@) (=e,—2)and (3,e) (b) (-2,3)
(a) x<— 1% foum FRa MM 3R x> — | & foau fea adam

(b) x>—%a€fmﬁwmm ﬁTX<—%€FWﬁi‘dTHﬂ°HH
(c) —2<x<—17% Toqu FRae sfaM & x <— 2 3 x > — 1 o fou fa s/mm

N—

(d) x<—% & foqu Frar 9«dam 3ﬂ1x>—%é€mﬁwWﬂ
(e) (1,3) 3 (3, 0), § TR FfHH a1 (— o0, 1) SR (= 1, 1) § TR BEN
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—a

2b

3, 1) 2,-9)

() y+x+1=03 y+x-3=0
9% T FE UH Tyl W@ A @ AT yavEn 2 2l

y =% 1 O,x4) (@) (£3,0)

(i) *09 @ :10x+y=5; AfHAL :x— 10y +50=0

(i) U9 Wy =2x+ 1; A x +2y-7=0

(i) ®09 W1 :y=3x-2;  AHAS :x+3y-4=0

(iv) 99 @l 1y =0; HAfqdd :x=0

(v) T W@ ix+y —2=0; AT x =y

(@) y—-2x-3=0 (b) 36 y+12x-227=0

(0,0), (3,27) 0,0),(1,2),(-1,-2)

(1,£2) 2x + 3my —am* (2 +3m?) =0
x+14y-254=0,x+ 14y +86=0
ty=x+at’, y=—tx + 2at + af’

1 (3, - 20) # (-1, 12)

X Xy Y)’ol}’)’oxxoo

a’ b a’y, b’x,
48x — 24y =23 D A
(i) 5.03 (i) 7.035 @) 0.8
(iv) 0.208 (v) 0.9999 (vi) 1.96875
(vi)) 2.9629 (viii)  3.9961 (ix) 3.009
(x) 20.025 (xi) 0.06083 (xii) 2.984
(xiii) 3.0046 (xiv) 7.904 (xv) 2.00187
28.21 —34.995 0.03 x* m*
0.12 x> m? 392 tm? 2.16 T m?

D C
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Tam 7M1 =3 (i) T=aw 79[ =-2

FeEIdH A = 10 (iv) 7 fr=aq & T3 @ See| /=
a9 99 = - 1; 3=9aq9 9 &1 e el

IqH HH = 3; T=TdH |1 1 sifide =T

=19 M = 4; 3=43d9 91 =6
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T @ fam |3 o A a S T
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Uy e A= 1,
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(iv) Tos freram 99 =3,
aifyshay @9 = 113 518

(vii)
(i)
(1)

T faH aH =0
™ =T A= -2
T ITaaH HH =2

T S==ad AF = /)
A S==aH 71 = |/

@ Feae qH = /;

™ 3==aqq 94 = 19
T eaq O =15
THE =T aA =2

1
WWW:E
23
9
TRy S==a9 71 = 8

T I=Id9 HH

e S=aad 91 = )
ey S==a| A =8
fgey S=udH A= 19
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x =2 T =aH, fdH 91 = -39, x = 0 T 3=0dH, I=9dq HH = 25.

5
x Z»"?RTHI ITAH AM = )

x =3 T I=HAH, ITHAH HH 89; x = — 2 T I=AdH, I=AdH HM = 139
a=120

x =21 I=9qy, Ie9aq WA =2 x = 0 T T=ad, Feaw 51 =0
12,12 45,15 25,10 8,8

3cm x=5cm
1 1

e = (5_())3 cm 3T S8 = 2(%)3cm
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mz 28 A b c
47 4

(a) 0.677 (b) 0.497
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