(Proofs in Mathematics)

«*Proofs are to Mathematics what calligraphy is to poetry.
Mathematical works do consist of proofs just as
poems do consist of characters
— VLADIMIR ARNOLD +

A.1.1 gfiehT (Introduction)

Fe IX, X 91 XIH &0 ®oF, 99 ®oF, HoF o Foem, foam qen gfaemras
ey AR AR, SATa wed, We a1 s fae=m w1 Heheual o ar
q 15 g% 2l

T2l &n T @l 51 fag (vmfE) w6 %) fafa= fafedt = famr w3

A.1.2 3uufs =1 €2 (What is a Proof?)

fopelt oI Sher 1 STUa | el 1 Tk SATHH SHafate gl €, TEeh Toish wed
o afiferca =1 ferelt aRenfrg w5 =1 fereft arfvmpeia =n feelt Ut wrear grr wefore shed
€, T8 Frmfae fafy 9on Fo staftnfia 9ai gR1 haal wiehr arfeher Frremt w61 W=
ek g wfqared fan ST g 2l

79 YR Y IUUT (R qehl 1 Tk Een Bl §, T o Yok ey Sa
URereuTd qern Fehd Bid €1 fushal s ferelt wien o Sud XU gu qet 9 wore Gfd
5N fag #@ & Wy Fed-Fof T | @Y fag FA FT o101 SHk TAJ 1A
1 g S S el 81 39 YR Torelt wien o1 g & &1 3 fafeat weiia g
§, d: YoTel SUUMA SiefEl SIWcdel SUUT qe SHeh Sifdiem Wedsh faty H o
f-fir ek B ®, foeht ==t e w1 T 2

U SUUTH 98 Hied %1 9% 39U ©, Ford g WY v § ye qea 9 yRy &
e 1 Iqufd wefud w3 Bl
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(i) Hrem-Hrem SWEA (Approach) T Teh! 1 Teh S@el €, S U&d 1<fal Shieqd
T | T IR ek, AN, aRenfyd 9af qen qd gt @A w wer
Y qeh o TrEdl o @ g, fag fhu S orel frswd w61 yeEiforg et 2

fr=fafEa 33 W foar +ifs:
TEETOT 19 ¥ —S5x+6=0a x=3q x=2 73l

T - 5x+6=0 (e ?)
= (x=3) (x—2) =0 (TF = & Jod Hoh G & W)
= x—3=0Ax—2=0 (YEAGHE A ab=07dd a=0Ab=0,a, b REA)
=  x-3+3=0+3T x—2+2=0+2 (THH &F A 9&i § THH &A1 g
T ITH! Yehfa uRafda &l et 21)
=  x+0=3Ax+0=2 (I o A Yok o q&HHk(Identity) T o
TN §T)
= x=3Tqx=2 (AN & Fald YUlich o qeaH T[0T & FANT FRII)
X=-5x+6=0=x=3Tx=2
Tl p USA HH “x2—5x+6:0”%3:ﬁ'{qﬁ'@'ﬁfa'79ﬂ “x=3Ax=2" Bl
FAT p ok SASH x> — S5x + 6 hl, TR qod Th 3T &Ah (x-3) (x—2) ¥
gfeenfid T % BH Th HATH 11 “(x— 3) (x=2) = 0 T FW &
Wﬁm%ﬁ%
(i) =R (x—3) (x —2) FFE FHR =k x2 — 5x+ 6% THE () © 2
(i) Toreht =St i STeh THM T 3= &Sl 4 84 9 qiqeenfud & Ted ¢ 2 374
T vom 1 en fusel wHenstl § [orEe g0 fag Y g € ereq
X=5x+6=x*-3x-2x+6=x(x-3)-2(x-3)=(x-3)(x-2)
fedta e qeh o 9y ®Y9 (dek o 9oE)) g §HE Bl 2

T SWA r YARA (Premise) I U HUF @ W@l 2, @@ @
5: “x=3=0 "Ax—2=0" 9 Bl &1 T =0 (steps) =T Fifae FISs (brackets)
o fean 21
TE Wi TR a9 7ok werdl @l € 5ol qe g9 eAfaw fehd W wge 9 2

T I FEHE wAger R gm aE wmhh we A 2 fE p =g
T 2l

pH URY Fh A GN p = r= s = ... = ¢ HI YHIUG HifsCl 37d:
“p= ¢ TA B
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nforg o Squfesl 267
FETET0T 2 Tag T &1 ®er £ R > RS f(x) = 2x + 5 §R1 GRAITE €, Th Toheh
(one—one)qv_cﬂ%
Syufe e AT foF wem £ whel ' A f(x) = f(x,) = x, = x,

(THT FE HT TR
e WE AT R f(x) = f(x,) A0 20+ 5=2x,+ 5

= 2x+5-5=2x,+5-5 (XA &l H WA WEA g W)

= 2x1+0=2x2+0

= 2x, =2x, (i HEAs § A qelHEh H1 )
. 2 X = 5, (R e e v s 4 e e )
= X, =X,

3Td: Ho Tha! T

(i) TiUTHr ST

T ST, |ieE F fag w0 w1 Tk uE fafy 2, fowe we s

21 21 39 fafy o syt goiedw fefafed sifwpEla w srenfa g 2

N & TH Y59 Suaq=ad S |, AR
(i) 9ehd H&A 1 e ST
(i) UFd W& k+1e SVE & ke S,AWS=N

T ST o1 Tagid o8 & 9 A T ®2F “S(n), n = 1 & o0 91 & (Fiea
et e URf9es Hem j o fau wed ©) 3R 9f€ ®ed n=ko foq 9 e | @
fdfifed & o o8 n=k+ 1 o forq erfaria: o1 @ (S et o7 quifen k> j), @ w&q
o fondt ot o quifeh n, ST n> j o forg gea g )

e T D S o 2

cos® sin© cosn® sinn 9}

—sin n©® cosnO

mmszrﬁA:[ } z—ﬁﬁ-@@ﬁAnz[

—sin® cos O

[cosne sinn 9}

—sin n® cosnO

7ol 9 for=n o P(n) : A" =
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cos O sin 9}

T & © R P(l):Alz[_Sine cos 6
31d: P(1) 9 2
3« /M faan & P(k) 9T @, ereiq
. cosk©® sink©
P(k) : A" = —sink © cosk ©

al &n fag & WEd € R Pk + 1) T B, 5 &t P(k) T ®, @i

[cos(k+1)9 sin(k+1)0} 5

. k+1
Pk+1):A —sin(k +1)@ cos (k+1)0

Ev_{: Ak+1 — Ak . A
ifef P(k) ¥ €, THfere
[ cosk® sinke} { cos O sin 9}

Ak+1 — .
| —sink © cos k6 —sin® cos 6

[ cosk O cos B —sin k 0 sin 6 cosk Osin © + sin k © cos O
| —sin k B cos 0 —cos k 6sin © —sin k 0sin 6 + cos k 6 cos ©

(ST T[0T ST)

[cos (k+1)0 sin(k+1)0
| —sin(k +1)0  cos (k+1)6

APk + 1) T B, 519 H Pk) A B
3AUE P(n), n ok 9t A (&F Tﬂﬁ) %fﬁqw%
(iii) Tafwr= feafaat o fa@ss grr srgar 90T gRT Suuta

FU p = ¢ H| 95 FE F1 78 o Faad aft G961 8, S p Hl 3F FoAI
r,s,t(qﬁm)ﬁﬁ'@%ﬁﬁ?mmmﬁémﬁp:rv s v 1 (SR <y e
g “gr ok faw)

f gufqey oAl r= gq;
s = q;
A 1= ¢q

2022-23



Tforg & suufeEl 269
ﬁwﬁﬁfﬁn—mm,ﬁ (rv sv t):q,ﬁqﬁffw%\%ﬁ'{gﬂwl):q
T Bl 2
74 fafu & afeher #1 T Gua <90 1 St S #1098 oty et w9
T shaet adt glaursEe © W foaved g a sedl w1 GE %9 @l
sareur 4 fedt s ABC, @ fag wifsw f%
a= bcosC+ccosB
&1 WM WifT R p U “ABC U 19w ® 7 del g e
“a=bcosC+ccos B”®
M SAfTT fF ABC & T39S €1 3T A § BC (SToRIFAIaR 988 TE) W o«
AD Gif9u]
&6 T € for w B 1 @ =i Bgs o erferrentor e 1 gHeRio e
m%,mﬂpﬁr,sﬂm zﬁﬁ@ﬁmmm%,aﬁ
r: ABC T =i s €, fed 2 ¢ =gahior 2
s : ABC U atfushenior et 8, forqd £ C stfrepapion 21
t: ABC U "wshiv F19qst €, fSew £ ¢ wwahion 2
3d: B WET i ST Al GArEEt o foy sten-srerm fag w2
UM () 94 £ A, Z B, d £ C A & =[ei0 € (3t Al1)
R0 1951 ADB, 511

BD
E=COSB A
ERIGE BD =AB cos B=ccos B
A st ADC gN . b
D _ .
AC = Cos
31 CD = AC cos C []
B a 5 C
=bcos C A AT
3q a=BD + CD

=ccos B+ bcosC .. (1)
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9T (i) & £ C Afererepton @ (3epa A1.2)
TR 39 ADB §N

BD
E =cos B
ERIGE BD = AB cos B
=ccos B

R IS ADC 8N

CD
—— =cos £L ACD

AC
=cos (180 - C)
o eos C 3TTeRfA A1.2
awfq CD=-ACcos C
=—bcosC
3= a=BC=BD-CD
awfq a=ccos B-(-bcosC)
a=ccos B+ bcosC .. 2)
<97 (iii) & £ C THHIT & (3TMepf A1.3) A
191 ACB, s/
BC
E=COSB . ,
ERIGE BC = AB cos B
qeq a =ccos B,
b cos C=bcos90°=0 u
Id: en for T € a=0+ccosB B a C
=bcosC+ccosB T A1.3 .. 3)

FEERTT (1), (2) G (3) W &9 uW ®, fop fomelt forqgwr ABCH
a=bcosC+ccosB

I ()W r = ¢ FH0E 2l

FIM (i) W 5 = ¢ FAI0E 2

q 9N (jii) ¥ + = ¢ TAOE B

IA: (r v s v 1) => g THTUE B Al p = ¢ THIE 2,
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wford ® syufaEr 271

AU SUUf: KU U e w1 did g % o6 was o, g9 SUeh 9uged
et wren 1 Toag ek, Yo WIed w1 YA i ©
(i) Tarenfem grT SUUt (Reductio Ad Absurdum):
IET BH TH WAl 4 YRH F © ok afiehedd e 7 qen frend steed 81 deh o
i o 9T g e 59 Frehd W uged € o U T W he, 3T €, W Uk
ferieiferd 21 o7d: Yo oM ToF © 39 ol & Tk ISR g HHE B
SETET0T 5 W AT WSl w1 Wead Ui (Infinite) BTdT €1
&1 UM eifory foh w9 319 @metl (Prime Numbers) &1 @q==d P® S SRfHd
21 €1 39 A ok 0 (Negation) i, S1ifd THE 319 W& 1 T=e STafRfi
&l €, T UM od €, i Wesd ST9d Hemstl s wqead IRiHd €1 sy g9 e
SIS TENSH H YAEE H Thd §| AW e fF P, P, P,,..., P, HUE 19N

TEme wt guEl 21 e e ey
N= (P, P,P..P) +1 (D)

1273

e ® fF N o1 gemstt &1 g § 6 7, Fife ae g &1 R off wen
g a1fu 2
N1 dl 19T 9@ ® A1 G G 2l

e N 3199 §&A1 2 d (1) ¥ o Bl © T T U 199 HeN &1 e
g, S g o 7 R

T R, A N U T TE&A 7, df 3Uh1 H U 9 Th 9T 99 (Divisor)
WWIW@?ﬁﬁ%ﬁG@TNﬁﬁW(W@)ﬁWW%,W
I 9 fordt & g N o fawifig 6@ W el Tee | o=al 21 31d: N & 19
ST G ok ST IS 3T HEA €

fohq 78, 30 FoF a1 fF 7o Qeft o1 wemet ot g o oft €, TRt 1
70 YR AR JHUROT foh @eft ety geme w1 g ufifid 2, or| R
3d: G AT FES w1 gyee Ui B 2

(e S for Swfaa Sudfa o fafir= qemedt o fawves gmr syufa
F1 Tee o1 SYEM ot ?)

(ii) WS HAT T UlaeMTHe ( contrapositive ) YT oF WART gRT SUUTA:
TRT FUfaasr HUH p = ¢ F f95 FH F TIH W 89 SUh GAGeT HUA
~q= ~p @ fag F g (foenefl TAger w1 gefog FT R €)1

foreht feu gu wufasy wed o fpd qon 9Reheamn &1 fafma otk 378 9 s &1
oY+ 9§ YS9 HUT F1 GRAUARHR HOH da9d B
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IETETT 6 TG HINT fF £(x) = 2x + 5 G TRAT e £: R — R Thsh! He B

&l Thadd Qéﬁ_clﬁ B %, Wﬁ‘{f(xl) =f(x) = x, =x,.
SHHT TN HIh TH THIU HET 8 4+ 5=20,+5 = % =, T p=> g, F
T HTF, & 2+ 5= 20, +5F pT Ay, =x, FIT ¢ 2| T a0 H TH I
2 ¥ “veay fafu” grn fag & 9o 2

B9 U YEd Y o YIdHATHE HeA o TAN g ot g Y Hehd 71 fEu e
FUT HT TR FH ~ g = ~ p T, A AR f(x) = f(x) Tx =x"FH
EIRE RIS X # X, ?ﬁf(xl) #f(x,)”

Ad X, #X,

= 2x, #2x,

= 2x+5#2x,+ 5
= fx) #f(x,).

Hifh “~ g = ~ p”, AR “p = ¢” TG B, 3H YHR YU gl 2|
IETET0T 7 GHIUE IfST f “afg 3egg A, Invertible 2, @ A, Non-singular €
T STYH U Hl FdlehTeqh &9 § foad W p = ¢ 58T pHeF “3TE A, invertible
e q FIT “A, non-singular B

Yo O 1 AU 63 o Tasl H §H 9ok GiqucHeh A 1 JHINE Hid ©,
#1fq If A TH non-singular T8 &l g FE A invertible &l 1
I A T non-singular Y8 &l 2l 3kt aref g3 Al =07

aﬁif 1 Al 7@l 7, FfFIAI=0

37d: A, Invertible &l 2l
79 YR B I8 WA 3 5o £ 4 AT non-singular 37 & € @1 A,
invertible =&l 1 \?ﬂﬂﬁ ~q= ~p.
37d: If< Tsh 37T A invertible g, A non-singular 21
(iii) WISTEIUT (counter example) gRT 3uufa:
Tford o sfderd § U0 oot off o ¥, 59 el uftefeud samaehisheor 1 9y

3Iqafd A0 H o G TAH STEEA B S © SR SHATIHRIH] & TSI i
stfafradar eifofla o @t 2

e feafq o e envwg @ T, wem w1 e g s % fou, B9 U SEe
% Toh| fordll For 1 T T ITell IR0 YRR Feelrdl 2l

Ad Al =
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wforg # synfaar 273

Fifeh WA p = ¢ 1 TEA, WEA ~ (p = ¢) 1 Shael AE Teh 39U el &1 37
g off suufa &1 ww fafu 2

SETETUT 8 HEA: TAF ne N I, (o2 + 1) Th A9 H&A 2
78 o fefafaa 9eor o YR W T T9T T 99 T o
2 +1=24 1=5% % % a9 "em 2
)7+ 1=241=17 5 foF 19 Hem 2
27 +1=2541=257 1 foF T 21974 2|
Tafa, gom 3fic ¥ g sarqsisor 9Et gdia g @1 sfadien e yfqured
foram T R 2% 4 1 = 2% 4+ 1 = 4294967297 Tk HUNT TN @ & FfE
4294967297 = 641 x 6700417 €1 Sl < HEAA 1 OAES € (1 91 W9 o o)
TG YHR I8 AHIH foh “TdF noh fIu 22" + 1 T 1960 G & Ve N
G B
T el I8 U IS R 22 + 1 3199 721 &, 1 IR0 SATHIHI H1 @fed
FH o fau v 2
d: e fag X 51 fof &M “va8® ne N& faq, 22" + 1 T 219 9&m
7w e 2
IEETOT 9 FUT “YAF Gad B STk Bl 71" W faEr St
suufa: gn frefafed e W faear o 8
i fx)=x
(i) gx) =e
@) h(x) =sinx
3 Tefl Her xoh Wi AT o fau Had g1 9fE g9 stEsheEd W foar w1 a3
x % Gt T o fAU STerRerg 21 9% eH 39 faverd o fou Ufta s @ T e
‘Yo Had wer Sfashed Bl ©7 " 1 fohg Ak B9 e “o(x) = IxI” w1
FTFHEHIIA HI Sig HL, S fF Had 2, a1 9 @4 § T 98 x =0 W oy el
21 THHT qd T8 gaT fh Fe “Udeh Tad e sTashar i gl 2" A 2| T
“O(x) = x| 1 Sheel TE Teh IIELT, SAMUHIHN 1 T i o foQ T4 2| o
WA “G(x) = |xI” 1 RT TT Hor e, “ U Fad he edeRerd el 217 %
TeT 1 YIRTE FHed B

J

> —
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iUt freeia

(Mathematical Modelling)

A.2.1 9fHeT (Introduction)

efl XI H g Tt e &l ardfaeh Sitaq st qHesti oh e 2791 1 MM |
¥ 1egH o U WA o &9 W S goh €, 31, ST qfaael o1 FA sich fandt
Aifaer feerfa w1 i waiawor & ifvrdig feeH 81 @ dr W it fee s
ufean ®, fod &n oo w9 & wieHl o1 oRgel o SRR &1 auiH & g Frewl
(Models) &t =1, fafay YR 9 1], STR@1 91 {@Nl, e Wi, Tt i
e o 9F g i B

el wanel § s <@ 7 R, fafay it dereamedi o v 9 afid stfussia
T o Bl o foIT Uk YR W TIUrdtg et eteveshdr dedl B o1d: g8 Hewqul
 for Tifordiia fee 1 e1erem U gues fave o w9 | fRan s =gy

39 ™ (IRRTR) | 79 qA: o fReH @1 e anrafas Siad & 5
Ut greet & foau w31, TS eege, whet aen as WuEe w1 wifatst wn yEn
IERIBS i

A.2.2 Tifurdts fraeis =? (Why Mathematical Modelling?)

ferenfelat w1 sfermifora, ismfor, Freptofafa aen e dumee o7t o s 9o &l
T & F1 9 2| H-Fd 5w wRitafae= T w1 Gifde €9 9 376! T § T
fam1 € W i €1 uRifas= g9l i e S o fau Gifde 9 9 3! e
H WM Y Aavahal uedt 7, eiq difass Fremt qon o gt o 9IR R 1 SAeeEehdn
g g Ifordt aRome 1 S YEifTe 9 9 et St S ek | 3T TR UeAl
%1 T T o [0 BH U hivel 1 Aevdehdl ISt & ol nfurdta frasts wed
21 3y 7 frefafad gwenst w foam &
() Tordlt = =t =g T wE (R &9 ¥ S 76 1 U HE HioT 8l

(i) ot Tiiet o Sehe ¥ TETH I T HIAT (el T ITct shi a1, AT
i, TEETRY g S Yraet W faar #d g) |
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(i) fret R = =€ @ wE (fogvey 9 s" R w1 oY e B8
(iv) ¥ ®! F§I§ 1 AHH A R
(v) @ & Te gea Uil 1 foee o yE w6 fy =i 2 (foen \ma i fman
o= s |
(vi) gl R §SHHM 1A HE
(vii) T HEA U ARG | el Bl YER H1 STHA AT (S FRE Sl wEe &
e F1 AR T 2) |
(viii) Tordt =afed oF TR & Yo <1 STRIGH 91 i1 (Ao o1 T fehTe &1 sTwfa
& )1
(ix) 12009 T H 9RG i SIS H1 STIAH AT (S9 foh T 2009 5. T Tavea
FE FI AR T )|
Suder el T i e e o wE g et TR St Henan € SR Ak
H Tt foman <1 et €1 aqd: T § 9 THES %l Wl i Hi ol s srere
39 TE TS | ST aufy a8 ey 2 afg sy gl T TRe w1 wad
= ag ot fam nfo o v forw) 99 ST9 fora ) &Ear den i fAes st
STETIHA o e hl THS Tohil|
A.2.3 Tfurdta frevie o fagia (Principles of Mathematical Modelling)
Tt free weh fagiage o © o1 sad Hatia oo fagid ©1 31 fagidl &1 w@ey
e St € it fee o $e g fagial S srReere €9 H i gees
fora T 2
() T 1 sTavasdl &1 Y= (84 Hied = €Nl ® ©)|
(i) wiee & T greel/=Ri %1 Geidg S (g9 91 T S 9@d 2) |
(i) SUCe WG kel i eE (A 52 g )|
(iv) I A gRfEfE S TEene (qEHRen, swed) |
(v) Teser sifge fadl & we=it
(vi) UgHIHG:
(a) g TH dTel FHHRTT]
(b) I S Frelt UM
(c) URUTHEEY I gH drel gl
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(vii) 39 wleor i ge=nte fome fefefea st s s weh:
(a) Hied don U9 Fafyd 99 T weqei &1 9d gl
(b) Hisd & YA
(viii) 37 UTEEl I TG S ATSE i GUR Tkl
e o Suge fagial & STUR W e e el o frefafed =o ww e @
=0T 1: e fearfq w1 ge=ty
ST 2: Wl / =R/ o = ST A iifdes Tl qen dteh! oF W g difaen feerfd
=1 o Ated § ufafda wifsa
=IT 3: T YAl o T 9 hitel
TOT 4: T GROTH 1 G Fe (FHE) o Ged § smen i iR sHet (qftem)
TeTonl ST YA W o o)
=0T 5: e GRoMY S Bl @ ®, d Hied ol SRR Sty sren difaw feerfa
T IREBTT / T B TG HITY SR =/ 2 W T
I =N 1 e g9 S W S S ekl @
3aTeTur 1 i fEeM % TER gR T & T HAR St SR ¥ it
&1 w0T 1 Uk & T HER 1 S | e ye i ferfa 21

0T 2 A A fF AB § T HMR € (TR A.2.2)1 I ST PQ WHR &t e
A AT Tk ek ®, Tt it fag P @1 9 ity fom PQ = h den HiAR i
FE HE| IH: 91 oifSu fo deark =) sife 9 MR & frer (3i) 1 s=ea-si
o® 9¢1 | = QB = PC

fafa  [ofw wapar | TrEwE g T wf | e
Ealiiep)
Frasie wherr TRV 3 @ & !
aflﬁm; el ﬁavﬁﬁ‘@ﬁr
._:::aﬁ-[:—,'-q

aTTeRfa A.2.1
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- AC _H-h
tan o = PC |
a1 H=h+1tan o . (D

SIT0T 3 &AM ST foR e h, | 9o ook T Yefeh ki 9 © ofd: aRond (1) 9 gHe
%1 B U Bl

0T 4 39 <M H 56 HHAR T STER ST 81, 37207 519 Y&k ol | 1 714 700 781 8,
a9 W S foh HIMR o SR B w1 fag P o fe@A-sh101 BB 21: A PQB H &H

A _
. A~ A~
,,,,,,, g H-h
——————— H
-~
| ot LS S S Y
----------- 1]
1
! [ v
Q B

T B € R

tanB:%ZID?JT [=hcotf
=0T 5 39 fefa o 59 =0 T Sqevaear € € iR h, |, o den p el o et 1
T
SETEAUT 2 A SIS o T e wH dF YR % IR P, P, 3R P, %1 3eURA
et €, o I TR & wed Wi R, R, A9 R, TN Bl 81 °E S fr we
¥ T ek F, R F, BT HT A0 F E1 A8 A g F wH o I R, R, TR,
=1 Tifad 76N 2, Tk Hed e, S AT R U H o fau Fed 6 R, R, SRR,
T A w1 gHAfEd w]
Tl ©0T 1 39 qEe o wAifqen feufd w1 e Wit €
TIUT 2 A WA o AT e €, S ekl F, Qo E, 1 STaRaehdl &1 i e
21 9 A ST &Y TE B,
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T ST % B U 3T 2, S STUE P, P, AP, 1 U ST oh ScA&H o e
AR, R, TR, 1 3Tawash "st i &0 w2 €1 7@ B i+ U T yR &1
=,

Rl RZ R3

P1 e o o
B=P,|+ « -
P3 e o o
TR0T 3 A AT o A A1 B egel 1 IR (S ogw feefaq § guRefia @)
ffetea sree g/ ww g 2|
R1R2R3
F1|:. N .}
AB=
F2 L] L] L]
Sy areqel 9 Ureehi F, Ao F, o WA 1 Q0 T 8 %= 91 R, R, 91 R, 1
Fifsd AT TG 2t 7
IETET0T 3 IJE 2 o Aled &1 A hifwe, 59 o

340
10 15 6
A= ,B=|7 9 3
10 20 0
512 7
qe ool TS H1 TS HBMG R T 330 THEA, R, T 455 THEAT 31 R, T 140
TR

7 e wifae f&
34 0 R, R, R,
10 15 6 E[165 247 87
AB= 79 3 |=
10 20 0 E[170 220 60
512 7

7T TTT A € TR F, 37, Y AT 1 G0 F % 0 FHed Al R B 335 3L,
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R, &1 467 THTE T R, T 147 THIE B el © S o Fod At 1 Ioered
st § eifush T il diHl SRl w1 Yk gohte o fmfor g wed Al o eTufad
e e €, SEferT 89 o1 i e Aol i SUeis NS o €@ i | L Hehd
T AU BH URH| ¥ IAH! W 1 HH HE H1 o8 H e 2

femoit afe a0 3 3 H AW A, ¥ 91 3, SR

9 12 6
A=
10 200

ufd, 9% T T SO HiT i HH HA o for A S ©,

340
9 12 6
A B= 793
10 200
512 7
FETR, T 311, R, T 436 T2 R, 1 138 Soh1eal STUfed © i foh hedl W1t Bl SqaTe
TS ST R, 1 330, R % 455 7 R, 140 3hiedl § &4 &

@ Tooull |79 AT OH: 39 TR NG R Hehd & T SUersd hew HIe
quidEl TN B S

T YR A ekl BT W B G FH o AU A % 5N FA-9RE KU 9N F,
Al ®H S TR S HA-SRYN Rl XA ¥ T AT Fehdll

USATS USd B A1 UG Fhed H1a i Ui Aensti o forg o1 9, % o Hifeh
1 e, Tk UE g Al s Gehd B, fo o8 UeeRl 9 Sy o Teh R o
3T AT T 39 YRR HENfed Y o SUTe shea Oie quiaan SR § ST )
T I H1 SW e e § o e R
SETETUT 4 WM fAfSe & P, P, P, AR, R, R, 38 TR & S 330 2 H e
¥ WM Sif foF wH oF MR, T 330,R, T 455 SRR FT 140 TR ST T
3R "M o for A9 s+ g gehTs oh 0 o fig &== AR, R, AR,
1 qEG fefefEa orefe 9 9w e ©

141 216 78
170 220 60

Y% IS 1 fohea SehTeal a-1g S fof ST hed At 1 SYFRT Yo & Sa?
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280 T

T =T 1 Tefq S 9 veH A @)

0T 2 HA AT foh & P Y x3hTeAT , P, 1 yqell P, 1 ZSH3A1 1 ICAEA HTdl

1 TR e P, % fAIw R, &1 3, P, faw R &1 7 9o P, % faw R &1 5 sehredl

F1 STeRAHA TS € (3TFE B :f@U) iR R, FT FA 330 THEAT IUGH §, I
3x+ 7y + 5z=330 (%= " R, & fan)

T FhR 4X+ 9y + 122 =455 (=4 ¥ R,k ferm)

R 3y + 7z = 140 (F=3 "1 R, fo1Q)

70 (SWiE) Tl e o 3Toge ®U § 1 YR oo Y Tohd €,

3 7 571[x] [330
4 9 12||y| =455
037 ||z] [140

ST 3 URMYE Ufe SR g9, §Y WK BT §;

1 0 0][x] [20
01 0||yl=]35
0 0 1)]|z 5

T x=20,y=235d z= sﬁw%mmﬁpﬁzopﬁ?asampﬁ
5 gHTEAl 39 FT GHdl B

femuit g <t 3@ T € o A foia el F oiR F, T 5 (S See 3§
) W feR U Fo € e ST e Wl % STER SAA 0 1 Ft o
T, @ 9% ITR! AW B QW T B Gl €, HiH F, T P, HT 6 TRl WA @ S
fop fomiar SHeT ohaet 5 gehTsAl €1 &A1 Wbl 2l

SETETT 5 T qal-Fiar M, 3R M, ameal s Seqee- 1S a1 €1 M, T 20,000
amMﬁmoooaﬂw‘f%mwaﬂﬁ%@aW FeeT-E S £, E3AERED
T I 45000 A ﬁﬂﬁ%ﬁﬁ@ﬂﬁﬁ“ﬁ@ﬂ'{m%IMﬁlooo
WW@FWWWWWﬁ3@3ﬁTMﬁIOOOWW¢WW
WWWﬁ1mwﬁ%3mwm¢mW66ﬁmé|Mﬁ
T Siae W Rs 8 T2 M, 1 T siqe T Rs 7 1 &l 21 ga-Fafdr, Feww o
aifsid & 74, aﬁwmaﬁwmwm7

T BT0T 1 Yed Rl o Hqid, HewH e AfSa w8, <ensll M, qe M, &
Saell s T J1d HE

SIUT 2 A TS fF <o M, T x 3R 3 M, &1 yaiael €1 #iifes M, 1 Joie aiaa
WWﬁngamMﬁWWWWﬂRsmﬁm% 3 Ww(objecuve
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function) , T8 ifueam e © 9 for@ Ot 9 fean T 2

Z=7(XY) =8x+Ty

TH SRYI-HeH 1 TrefetEa gfaadl (sTedidl) o sfaid tfushan & ®
(s G oF A 12 WA S |

X <£20000
y<40000
X+ y< 45000 ¢ e (D)
3x+ y<66000
x>0,y=0

SIT0T 3 U =Fael (constraints) (1) o Adid Sriferd &3 OPQRST W—%ﬁ 2
(aTRfa A.2.3)fsgew O, P, Q, R, S @ T &ia & fA3uma HHM: (0, 0), (20000, 0),
(20000, 6000), (10500, 34500), (5000, 40000) &1 (0, 40000) €|

e ifs &

(0, 40,000) T

S
S
A
=
[
I
=
LS (5,000, 40,000)
y =40,000
—R (10,500, 34,500)

Q (20,000, 6,000)
e > X

X' < t \ t t t
Ol / w
* +
' X
Y v *:. 2 N
P (20,000, 0) \ e

\
g %
%
aepfd A.2.3



282 T

PO,0)0WZ =0
P (20000, 0) I Z = 8 x 20000 = 160000
Q (20000, 6000) T Z = 8 x 20000 + 7 x 6000 = 202000
R (10500, 34500) WX Z = 8 x 10500 + 7 x 34500 = 325500
S = (5000, 40000) T Z = 8 x 5000 + 7 x 40000 = 320000
T =(0,40000) W Z =7 x 40000 = 280000

& Y R x = 10500 3R y = 34500 W HewH o 3Afsid eiar 8, S fo Rs 325500
21 rd: fmfar (Iaee) 1 Rs 325500 1 FewH a4 s & o ferg M, &7 10500
q”ql M, il 34500 Sidel ST el =feul

SETETUT 6 WA AT foh Toh U1 RIS 41 Ieq1g o1 =medt €, 56 W oo arma
(feer oiR =X ommd) ol B iR A fifsw fom shoefl 39 Scuig i T e gea
W foaHa T HT A a9t 81 39 feafq § enw-gre % qdiernr 8 U i
Hied dEU|

T BT 1 FEl feifq Tread weEH Ay Bl

0T 2 GAUT § T A © FT AN < IER FF 2, Feer qon =R feer o 3
FT T ¥ WA T € (S R, Yok onfR), 59 o =R A S w1 S Sed
T et ® (S8 wredt, Ufent 3enfe) | URY W gH WA ofd € TR =X el Scg i HE
1 SHANUE © - Y TAN Hisd WXl Bl Wil 81 Ot i o o Tl T gr
W Bt €, R g (FA) FJ8 gHvEa wE TEd @ fF a8 W oA Hewd @
gfeaen o U, e 98 7 ofd € foh qeieh Scaifed gohrd dehrel o= < Sl €

R GID R )
T fifsT fr Saafed aon fawd &1 T ol & g X,
C = SAEA &1 el @rmd & (39 )
1= fasa 9 B arelt el 3@ € (FuE W)
P=hd o9 2 (941 o)
AN 139 TRl (assumption) o ITER C T 9T o e Y S R
feer @ = a (T4 W),
= AN = b (¥IC Ufq IHTE).
SIC) C=a+ bx .. (D)
e € e I fahd qed s (FUT Wi 3ehtE) W R,
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3d: I=sx .. (2)
o P 3T 3R AN o 3 o SR Bl €, 39 TN
P=1-C
=sX— (a+ bx)
=(s—-byx-—a .. (3)

TH YRR 79 g =R e x, C, L P, a, b, d so &= (1), (2) 721 (3) | 9T
YREfieh Hadl o1 Tk T e U Bial 71 g9 °) RISt o1 aniienil 39 YRR B,

LECE X
afyd (was) G LP

gt a b, s

SRS I X, @, b, s, F1 THR € AR o8 P M HT Tehal B

TUT 3 HeY (3) gN B @A € o wH fassed fag (7 #iE @w @ik T %1 i)

& faw P =0, s1erfq, x=Sib§$rs?ﬁ|

TROT 4 A9 599 faessd {55 & four @ eq fehd et gehd # for ol 0 9

a

TohTEAl € Seted Hedl €, e x=gmﬁwgﬁaﬁ€§aﬁ%ﬁﬁaﬁwﬁa€

af%mﬁwﬁam%,amﬁmﬁaﬁwaﬁB@Wﬂmlm

srfaftem, af o foreaed fog sramfas fag el €, a9 *IE 31 Hiead W fran S
ehdl © ol oF YaE W Hefud SAfquronst § GeieE R s g 2
feouft ga (3) 9, T 7@ ot fiorn @ 5,
dp
a:s—b

i, x % GMder P ok URed &1 <, TR s— bR Rk wdt @ St fop scarg o forsha
Hod q STk =R NG o aT oh ek €1 37d: o Ifsid i o farw g9 ufdn
YT BT ST SR T A o oy i ohed o e g oiga eiferes o seaea
FHE TfET T & WY =W AN F FHY HH BT YA o FET Al
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FETETUT 7 WH AT o Tk O | 1000 feret wteo-wier € e ufa feret 250 g e
21200 g/L @01 STl SAe0I-STeA, 25 L/min 1 < § 3 H 371 @I € 91 38 Yeh 9T
s a9 9 O 9 el et @1 8 el &1 t W ° e i ann i R?
T w0l 1 e feufd werd ¥ 9g9H % o 9 2
AT 2 W A o y =y (1) §R Siqaie-dafeaie IR 8 o a8, fordt wma t (fie
H) W, I o Sufterd @01 st /e (el um #) gied () Bl €1 S t=0, s
sidqate-dfeats URY 81 ¥ J& y =250 g x 1000 = 250 kg
oy AT i y § uReda, fason 9 siqafe-afeaie o &R0 g @

3 3 A oAGUI-STel kT AdEiE, 5 kg/min (FTH 25 x 200 g =5 kg) FT T W

TN A & qAT AAUI-STe T dfgaiE 25($)=4—%k9/min (iR t THa W IH

: Yy
T e I A 1OOOkg%)

3T t3F 9Ny O% T a9 HI A § URadH i X AR SHeEr § e g T,
Y _5 Y (i)

g YR ST IHEN &1 UE Y Gied a1 2

=0T 39RO (1) T ek TR 2, f9 e § SRat R S gehdt &1 It
(1) &1 &1 = fean @

ye® = 200e®+C Yy =200+C e ® ()
el C THIeheH 1 3= B
o T o 9 @ fF St =0, y=250. 37T, 250 = 200 + C
o C=50
9 T (2) 99 fafed w9 § gRafia 8 S €,

t

y=200+50 e % . (3)
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- e% _ 50
y—200
50
: = 40lo
37 t g(y—ZOO 4

TH YR GHIHT (4) 98 GWA t 31 €, 5o 3 H 90 i A0 y kg €

ST 4 T (3) G 70 Frad Fraren § w3 y> 200 FiE o w0 F1AH wEw
¥ &l §

3Fd: 3 W A0 AT AAH A1 AT 200 kg (g Seh-2im 200 kg ) € FeRdl Bl
THeh fafta THietl (4) § &9 Frohd fered € fF t> 0 9 3R shaw A

0 <y-200 < 50 eifq A€ IR sheaet A 200 < y < 250 Sieia I o AQU-5el o
Iqate 3R afgdle o YRY eF o o1 a0 H1 A6 200 kg 3R 250 kg o WA @)

nfurdiar fgett o afREimne (Limitations)

areft ek 3R TS Hiew fashad fohT T € iR SeRT SITANT (application)
IR TR 1 TeTa & THeE § qhedrgds fhar 1 g 31 $9 faua 59
e Sifaet, TR etefve, G faue (operations research), Sfa-7fUrd
(Bio-mathematics) 3Tfe, U™ e o (1) qaf=em=n/dHTnelt 2l

W, oS ot e ufiferfaal GE €, feh wiga et s € fwer W s 9
2 T = @ o uRfeeft sga wifea € stuen faefaa dfea AR @ 2|

mﬁawmam ﬂﬁ—W(SuperCompnters)aﬁme{,waﬁ
T 9gd 99! WEA o Ty, TMHER Hied @ H §, g9 9em o e 2

@M@ (fast) T 310 HR & RO I G99 & Gh1 & for &q aifess 7enef
Higel sl TEAT T Wehd € T9Toh R UeT0T oF WY SEal WeHfd Wi i S @ehal 2|

Tty TR 9w, fRdt Tfurdte Atea o wgea fafv= =0 o == a0 & =) &
OodTeh Bq 3T=s Anisis fagia et 1 anad o &9 Ui a1 ©: = 1 =951 ok R
off sfferel o fory wgd &< s g (accurate) WiSell w1 M0 X Tehd Bl Teh
-3k oAk 3] TH =X H1 W& HF § HH WA MU

Teq 3t Sifeet ufifearfaai & nford feei 1 et faviw (fafere) wmend i
2l mwaﬁw&ﬁwﬁﬁmwﬁw (environment),ﬂﬁi{ﬁ%\ﬁ (oceanography ),
SHEE 0 (population control ) affe ok < 729 (world models) o 3T&TaH
H eyt &1 fven w1 weft sransii-iva, swupet fam, i, sifeEtent, geere e
o TfoTda Faeies, 30 A 1 WHAT FREEE HT ® 2

K/
— e —
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1.

(ITTHTT)

() Toged e, wufia T8l X T ql G

(i) Toqed &I, Taiha @l R 7 q G

(iii) e X Honeh W GHTHd el

(iv) Toqed, GAMHA 3R T

(v) (a) Toqed, GafEd SN e
(b) e, Tuitd R TR
(c) Teqed &I, THiHd el S 7 d Hehr
(d) TIqed =&, Tafaa & i wiferd e
(e) T@qed &I, THHA &l SN 7 9 ek

. Tqed e, wHiHa el iR A 9 Hehre

5. Tqed e, wHtHa el 3R A d Hehew

13.
15.

N =

<

=

() {1,5,9}, (i) {1} 12. T, 3R T, WER Hafed €|
gt fAgs &1 I 14. |+t W@ y=2x+c,ce R T==A
B 16. C

. TRl

. (i) Theh! Y SRl e (i) 7 o Tehep! 3R 7 & =T

(i) 7 Thep! 3R A & S (iv) Uehsh! Wq Ao Tl
(v) Teheh! Tiq 3Tr=arel el

. () Tl IR DR (i) 7 @ Tkl 3K 7 & RS
. &l 10. @ 11. D 12. A

. gof ={(1, 3), (3,1), (4,3)}
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3. (1) (gof) (x) =151xI-2l, (fog) (X) = I5x — 2|
(i) (gof) x) =2x, (fog) (X) = 8x

4. f o wiaew @=@F f & 2l

5. () 7, Ffer f T TguH ®wed 21 (i) T, Fifh g T TguH e 2
(i) =, FfH hTH Thep! qe1 A=B_H Hed 2l

2 -3
i, f (y)=1—y,y¢1§m Yed Bl 7.f, (y):y—gm e @

=)

-y 4
1. f'fm 2 f1@=1,f'(b)=23R f'(c)=3850 ¥ I
13. (O) 14. (B)
1. () =&t (i) @ (i) @ (v) (v) @

2. (i) *fgenurd € wq 7 @ wufatw ok 7 € e
(i) * fgemurd oIk wafafma & wg e T
(i) * fgememd swafafmg iR we=d €
@iv) *f@%ﬂﬁﬁ?%ﬂﬁ'ﬁﬁq%q@wqﬁ
(v) * fgemur @ wg 7 @ swafatwg 3R 7 € e
(vi) * fgememd & B

3. Al |2 3]4]5
| S O O I
2 (12 22 |2
31| 2] 3|3 |3
4 {1 |2 3|4 |4
5 (1|2 34 |5
4. () @*3)*4=1R2*B*4)=1 (ii) = (iii) 1
5. @
6. () 5%7=3520%16=80 (i) & (iii) & vl w1

2022-23



288

<X

Tfora

. W 8.« HHHE SR Ge=d S B+ oh G N H ®IE doqde 1age Tl 8l

9. (i), (iv), (v) waEFET T (v) @ 21 10. (V)

11.
12.

11.

15.
19.

13.

13.

17.
21.

TITF STd 1 A @l e
(1) ™\H () A 13. B

T 1 YT fafaer go-maeit

-7 .
Ql(y)=yl—0 2. f &1 ufge| @& f 2
Xt — 6X + 10x% — 3x 8. No 10. n!
(i) F'={(@3,a),(2,h), (1,0}, (ii)) F'=1 1 =t %I 12. No
&l 16. A 17. B 18. No
B
=% , T , , T
6 6 6 T3
2n ;T X g
3 ’ 6 6
31 -7 R 21
— 10. — 11. — 12. —
4 Y) 2 4 3
B 14. B
—tan"' X 6 -1 7 X 8 T
— —Se€C |X| 2 . 4
. X X T
sin” — 10. 3tan — 11. — 12. 0
a a 4
a @4 14 ! 15 + 1 16 kil
1-xy "5 2 "3
= 5. 2 19. B 20. D
2 e .
B
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15.

=

. @

STLHTT 289

g 2 W fafaer gt

z 2. L 13, X=m+S.nez 14 x=—
6 . 6 . 47 . \/5
D 16. C 17. C

: , 5

(i 3x4 @ 12 @) 19,35,-5,12, =

2
1%x24,2%x12,3%x8,4%x6,6x4,8x3,12%x2,24x1;1x13,13x1

1%x18,2%x9,3x6,6x3,9%x2,18x1;1x5,5x1
9 2

@ |2 2
8 18

(@) (i)

o N
N
N

i (32 1 0

C 9. B 10. D

oI 3.2

: A N
. @) A+B_[1 7} @ A B—[5 _3}

(i) 3A—C= 8 7 @iv) ap=| 0 % (v) BA= 1110
e 2 -1 19 11 2
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_ [2a 2b _ [@a+b)? (b+c)?
2. (1) (i1) ) )
| 0 2a | (@a-c)” (a-b)
11 11 0 i
11
(iii) 16 5 21 @iv) }
5 10 9 B
it 0 20 3 -4
3.0 ) | @ 4 6 8 @) g 13 9
| 0 a"+b 6 9 12
14 0 42 1 23 1 6
Gv) |18 -1 56 vy |1 45 (vi) 4 s
-2 70 2 20

-1 -2 0
4. A+B= ,B-C= -1 3
3 -1 4

0 0O
5. 10 0 O [1 0
0 0O 01
2 =12 2 13
50 2.0 5 5 5 5
7. 1) X= v Y = ii = y Y =
» [1 4} [1 1} W X= 1 Y= 14
— 3 — 2
5 5
-1 -1
8. Xz[ 5 J 9. x=3,y=3 10. x=3,y=6,2=9,1=6
11. x=3,y=-4 12. x=2,y=4,w=3,z=1
1 -1 -3
15. |-1 -1 -10| 17. k=1
-5 4 4
19. (a) Rs 15000, Rs 15000 (b) Rs 5000, Rs 25000
20. Rs20160 21. A 22. B
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383

1
o o o
aOJV
o=
 — |
_|l_
o o o
o o o
o oo o
I — |
. N
a S
| I
+
—
«“@
_33_
I 1
v O Il
<
A__.l
SRR
<t =
p—

|

n o
SHh
| I |

+
1
A N
—
| I |

Il

<

—

>

NaZ

MmN ™ o

nwlNn o ™

12.

11.

3.4

7 -10
-2 3
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10.

13.

15.

18.

10.

11.

17 T

<

2022-23

1
1 2 -1 3
3 1. | -1 12. = o1 e e 21
2 = — 1
) 2
2 3
L 14. e w1 Sifded T8l B
2 4 3 1 2 8
51 1 ° 2 i 151 ot
— Z 0 6. |— — =| 17. |-15 6 -5
5 5 5 25 25 s o fh
2 1 =2 =1 9 -
|5 5 5| | 5 25 25]
D
37T 3 T fafaer wy=waeit
1 1
X:‘l_‘— = —_— : —_
No f 0
X=-1 9. x=+43
(a) INR-IH e 3™ = Rs 46000
FER-IIH el 3T = Rs 53000
(b) Rs 15000, Rs 17000
X = 1 =21 43 ¢ 14. B 15.
2 0
. (@) 18 2. () 1, (i) ¥-x+2
. () —12, (i) 46, (i) 0, (v) 5 6. 0
C () x=%+/3, (i) x=2 8. (B)



15.

=)
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C 16. C
15 4T 5
. @ 5 (i1) 5 (11i)
() 0,8, (ii) 0,8 4. (i) y=2x, (ii)) x=3y=0 5. (D)
. () M, =3M,=0, M,=-4,M,=2,A =3A,=0,A, =4 A =2

(i) M, =d M,=b M, =c, M,=a

22

A= d, A12=_b’ A,=-C A,=a

- ® M=1LM=0,M,=0, M, =0,M,=1,M,,=0,M,,=0,M,,=0,M,;=1,

A=LA=0 A=0A,=0A=1A=0 A=0 A =0 A=1
(i) M,=11M_=6, M =3.M,=-4M_=2Mz=1, M,=-20,M=13,M,=5

AFIL A=-6A=3 A=d A=2 Am—l A =20, A= 13,45

7 4. X=-YWY-22Z-X% 5. (D)
3 1 -1 s o
33 o fEe ] il
=1 6 2 5 a
10 -10 2 -3 0 0
112 -5 ! s 10
13l3 4 7. —| 0 5 —4| 8. 3 -
- 0y o o 9 2 3
-1 5 3 -2 0 1 1 0 0
_—1—4 23 12 10. |9 2 -3 11. |0 cosa sino
1 -11 -6 6 1 -2 0 sinot —coso
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13.

16.

[Su—y
.

10.

12.
14.

15.

16.

17.

- -3 4
1= Al=Llo
-1 3 14. a=-4,b=1 15. =1 -

- 5 -3

i 1 -1
! 1 3 1
4 17. B 18. B

-1 1 3
9d 2. 9 3. 9T
gTd 5. 9T 6. W

B L. _6 .19
X=2Yy=- [TRRAET! 12 11
=-1,y=4 11. x=1 y—l z—_—3
X—_,y— . X_ ’ 27 2

x=2,y=-1,2z=1
x=2,y=1,2=3

0 1 -2
-2 9 -23 ,X=1,y=2,2=3
-1 5 -13

oIS w1 e 9fd kg=Rs 5

¢ %1 gog 9 kg=Rs 8
=reel k1 Hed 9fd kg =Rs 8

EqTT 4 W fafaer goaraet

1 5 X—_—a

’ 3
. =206+ ) 10. xy
A 18. A
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9 35
7172 1.0
1 02

16. x=2,y=3,2=5
19. D

5
-4
-1



16.
18.

20.
22.

23.
24.

26.

29.
34.

=
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f,x=3 W Tad 2
(a), (b), (c) 3N (d) G+t Faa wer B
f,x=03Nx=2W FHad 8, /g x=1 R Haa &l 2|

X =2 9 3THd 7. X=3 W FEad

X=0WR 9. ITHIAAd 1 Fig fag &l
STIqeIdl 1 s fag &l 11. /qerd &1 &8 fog &l
x=1W f @@ 2 13. x=1W f Haa &l 2l

x=13R x=3Wf Haq 7 2

. ohed X = | I@iaed # 65 2

Had 17. a=b+§

Aok frdt oft AM & fAT f,x=0R Haa ¥ Wq f, A% TI% 94 & forg
x= 1 Fad

Xx=nR f Haqd 2l 21. (a), (b) 3R (c) T Had FerH T

Y& X € Ra?fﬂﬁcosinewﬁ?lﬁ%l cosecant held X = nNm, N € VA2

arfafier weft fageil W Haqa 21 secant Fed X = (2n+1)g,ne 7.3 Afafea 9t

fﬁ@ﬂ%q’{ﬁﬁ 21 cotangent HE&H, X=nm, Ne Z o it g4 fagai w
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e, de, TERHe SR TE.TE U, ST, faeie S gt g ey, dey, 9
T, TH., TLHLE. AR, T4 feoet|

IRUg THEARA. H &S T & JREded o srenen | fefatad
wafiat &1 sgqea fewfort & fog snard 2; Shdled, e oa dv, T
A, T fooeh; SNUHIER, HfARe Finer, U UE el faur, THUE.
gartean favafaened, ITqY, ToEIH; AN FAR S, SL.U . ufects @ha, T
TR, Hifgamag, MSEER (3.9.); THTR AT I, TSR 3 Hias, G (3.9.);
AR, =i @i Fenféies, sus fen ohs, o<l aqat (A.9.); g
T, TEELE AR, Tgmia, oRamn; sindt oA i, W e aferst Sif R
Hehell wpd, @Rl aEe, foel; Tonagaar, det, TLEHLE. R, T4 Ko

Rwg faieh sRfaey 9@, #Eey 9 J9RT a9s HqL; Toh?l HAR Td
ool el A9, WM swam, el el erwier; ohoilum.ARd, HAS Hied,
FTdt Tfeet 3R Tal FAR qe W IFT, g% Ae?, R forT T yamal o ufa erae
R Yehe Lt 31 GULE, iRy, foamm wa v fren faum we wehrem fawm o
T He AN o foIu S9R o I €
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(Relations and Functions)

12081CHO1

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

1.1 9fiehT (Introduction)
TR FHifST for Fan XIH, 9aY UF ®ed, Wid, Tewid qel
qRER mfe &1 saumonstt &1, fafy= YR & arafas
AT ol IR Sk il dfed ufera wHaEn S e
21 o § veR ‘Hay (Relation) ' ST FehoudT ! AU
qr o TW W o 1 9 foran w2, e emER <
(Recognisable) &El &1l A1 ifeC foh A, forslt Tpat ot
el X1 % foenfefai o1 9q==a & qon B S whel &I
wen X1 % foenfelal &1 qgesm ¥ o™ ugeeg A @
U= B O o GaHl o i S 39 YN €
(i {(a,bye AxB:a b=l 941_5:%}, Lejeune Dirichlet
(i) {(ab)e AxB:a b® 5& 2}, (1805-1859)
(i) {(a b)e AxB:awhl o bl g 4 fers B},
(iv) {(a b)e AxB: fuset sifan 7hen 9 agr 9T YUl b g 9w Yot §
1 2},
(v) {(& b)e AxB:aSHl W @l & S&l b &l 2.
qAfT AW B % o el Ha R &l STA&Y (Abstracting) ¥ TH 0@ |
A xB % Tk @3 (Arbitrary) STEH=IT %1 TRe TR i 2|
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2 Tfora

Ife (a,b) e R, dl &9 %ed ¢ T Ha¥ Ro 3{aiid a, b ¥ Hafud € 31X &9 39
aR b fa@d g1 9M=d:, 9§ (a, b)e R, &H 39 & i foq1 781 *@ © &%
add bk i g fRa wEt T Stere &l 71 S R e XIH <@ gk §, e
T To9Y GRR & HaY B B

39 ™ H, g9 fafT=1 YR oF el T %o, Terl o A (composition)
FHATE (Invertible) Fer! IR fgamemdt Ffswansti 1 stezam w4

1.2 Gl ok YR (Types of Relations)

79 1eee H e fafa= YR o Heell o1 1o w0 e T © R TR g A
H G, Ax AH TH STEG=E B g1 o: fod =g ¢ < A x A Tl
Ax AT, I I FaY &) TR Bq, R = {(a, b): a—b=10} g7 Y0 g=A
A=1{1,2,3,4} W IRAE TH Fee R W fo=m SISy 78 T o == €, witeh
o % ft g (pair) & ® S Ufq€¥ a—b=10 ® HqE w1 21 TH FHR
R'={(ab):la-bl>0}, 9l q=aa Ax A% qed 8, FfH Ax A gt g™
(a b),la—bl>0F H< F &l T8 M FF o IR eH Tt aRemsi
& fau 3f@ # 2

T | S AR IR Hed R Uh e Gaier sheeldl €, 9% Al Hig o
eTd Ah fRdt off ergea @ wafud € ®, @i R=¢ c AxA.

LTS 2 W= A R YR He R, TH @A (universal) Hael el 8, 9%
A Y% FaFa Ao Gl el ¥ afud ®, 1o R = A x A.

i deer qon gt Gay w1 -t g=9 (trivial) " off wed B

IETETOT 1 HH A 56 A fenelt sTeteri o Toet o weft fernfefal =1 o= 21 <9iisq
fF R={(a,b):a b®! 9&7 T} g 91 a9 Tk o Heel € @eN R’ = {(a, b) :
adel b 1 SAEA H FW 3 HX ¥ FH T ) 5N S HeH U HEE Ha o

Tl YTAAR, Fifh Thot STelshl 1 €, oTqud Thot 1 hig off famefl, @har & fawdt
off fereneff =t we= &l & Weha1 €1 374 R = ¢, Fe@ wefifa e € fr R foa dew 2
g ot oy ¢ fop fonel oft < fomnfofai &1 S=meal 1 i 3 WX 9 %9 g € =R
THY The Bl © T R’ = A x A Gl gy 2

feoguit wen X1 faeneffmor dra oo € foF fohdl gea &1 < voR 9 frefua fear
Tohdl ®, Hd: I fafer qen gqeaa Frofor fafe qenfu sga 9@ <@l g0 9=
{1,2,3,4) W 9Refod a9 R = {(a,b): b=a+ 1} & aR bgr ot f&fua fewan sma
2, afE 3R Fhee 4% b=a+ 1 81 S %90 gfaursmes 8, g9 ot 39 Hoha (notation)
T AT |
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HaYy T ®ed 3

I (a,b) e R, dl &4 %ed € foF ab ¥ Hefum 2’ oIk 39 o1 & 9 aR bgM
e U B

T 3T Hequl Heel, fgent Tiford & Wk Tefeh (significant) 9ffeht 8, goaan

Ts4 (Equivalence Relation) Sheelidl €1 qeadl Heel w1 31&8H hid o foIy &9 Ted

T TR oF Fadl, AMd: ¥ed (Reflexive), TAMHA (Symmetric) 1 Hehioeh
(Transitive) Ha& T fo=m #d 2

TRTST 3 H=Id A W IRHAd F99 R;
(1) ¥EIA (reflexive) sheclrdl 2, 97 9% ac A fat (a, @) € R,
(i) FEHA (symmetric) FEA €, 9K WO a,a € A & AU (a,a) e R¥
(a,a)e R =l
(i) HhTHF (transitive) HEATd % If FHe, a,a,ae AT foag (a,a)e Ra
(a,a)e R¥(a,a)e R« =il
TfteraT 4 A W gRefed Ged R Tk qoddl G sheeldl 8, A€ R Wiged, SafHd qo
ThHeh 2

IETET0T2 0H W o T feorelt woaer & feord oo Sysi o61 Toh wq=ed €| Sq=ad
TH R={(T,T,):T,T,& Taitan g} w% oo 3| fag Fw fF R wF o
e 2l

T G99 R T@qed 2, #ife ycdw e @d o gantgw edr g1 g
(T,T)e R=T,,T, & Halmgq 8 = T,, T, & Tamed ¢ = (T, T) € R. 7:
Hey R wAfd 81 38k Sfafad (T, T,), (T, T,) € R=T,, T, % Haitas € qen
T, T,% Haitad & = T,, T, % Tae™ € = (T,, T,) € R. 37: Fa4l R Hshoeh 2|
TH YR R TF qoddl Gay 2|

SaTET0T 3 A Wfifoe ff L frdt guda § feora g @isti 1 U Gged €
R={(L,L,):L, L, | @ ¥} 9= L H wRenfoa & waw €1 fag e fF R
Tafa € fohg 7€ 7 @l Tqed © 3R 7 Hhwew 2

T R Wged T ¢, Hifh FE W@ L, A0 A W A9 T 8 TRl 7, e
(L,L)¢ R. R¥AMG &, FifH (L,L)e R

= L, LR o2

= L,L ® o2

= (L,L)eR
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4 Tfora

R EHmE & 2 frm d ARk L L, R g L, L,
LR @@ €, @ L, LR & o o T 81 whdt 21 awd
H Ut <wm H L, L% ®AWR e #®id, (L, L) e R,
(L,L)e RWg (L,L)¢ R L,
saTETuT 4 g e fF == {1,2,3) 8 R={(1, 1), (2, 2), P 1.1
(3,3),(1,2), (2, 3)} 5} US4 Taie Tiged 8, T 7l GAMHG € IR 7 Gk B
& REqed € itk (1, 1), (2,2) 3R (3, 3), R o e &1 R wafia &t 8, it
(1,2) e Rfég (2, 1) ¢ R. 36 YR R HehiHeh &l 8, ik (1,2) e R (2, 3)eR
g (1,3) ¢ R
a0 5 fag HIfNY % quiel o 99=9a ZH R = {(a, b) : §&1 2, (@a—b) &l
famfsra et @) 510 U<d HeW Th Joadl e gl

L,

T R@ded 8, Fif 9a%d ae Z & fow 2, (a—a) %1 faufsa wwar 21 3r:
(a, @) e R. I:, 9% (a,b)e R, @ 2, a— bl faufsa sar € | ewud b—aw®i st
2 faufsa sear €1 31: (b, a) e R, @@ fag g © for R wmfia 21 3o v, afg
@bye Ram (b,c)e R, a-bdem b-cHEwN 2 ¥ 99 81 o4,
a-c=(a-b)+(b—c)TH (even)® (F?)| 31d: (a—c) Hl 2 ¥ wF 1 399 g
eIl € foh R Whmes 21 3d: =9 Z W R U qoddl GaY 2|
I 5§, A Few F ol gw quie 3= 9 gefad @, @m0, £ 2),
(0, +4),..3M& RH € IR *IE i foum quies 0 & waifer =& 2, w0, 1),
(0,+3), .3 R ¥ & €1 &l R wefi fovm quifer | 9 Heifera € @ik 1S o 9w qoiien
| ¥ Heferd &l T STIud, THES T YUishi 1 TH=AA E de1 9H& fqun quiet @
gUesd O 9=9d Z % 39 9gead €, S Frefefaad gfeel o1 gqe w2
() E< Tu 3199d TH O O Gafud & 9o O oF 99 odad T TR °
Heiferd B
(i) E1 FE 9@t s/ea O fordht ot staga § Hafud 781 2 IR faeimd: O =1 &1
ff sreg E o frell oft stererm @ Hafud &t 21
(i) ETeNO EYH 8 A Z=EUO?I
ITEH=A E, ¥ ! AR (contain) FT el qeadl-of1  (Equivalence Class)
FEdr B IR 59 wdie [0] 9 &g & 81 36 TR 0, 1 1 Adfate s oren
Togar-ai 2, f5@ [1] g fefua s €1 A it f& (0] = [1], [0] = [2r] R
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g9y 9 e 5

[1]=[2r+1],r e Z. a%d ¥, Sl s g4 SR 3@ 8, 9 fohdl ff gyeea X o
Weg qodd Gad R % T 91 g 21 ford) e @ 9= X ¥ Ued Uk @
(arbitrary) Tl Tae R, X o TER STHI Suag=aai A H fasisa ¥ 3 8, 5
X 1 fg9eH (Partition) 8d € R W frAfefaa wfasiei & qqe w 8:
() T i fou A & 9+t oo TR g ¥ wafud w9 2
(i) A, T B o o, A % R off s @ wafeq T e €, SR Q%
(i) UA=XTT A NA=0i#]
ST A, Qeadl-on1 head ¢ 39 feefq o1 Teek ue @ € i wm fawda fEn
off T Tehd 8| IS o ToIU Z o S SUTEHSH T foa=m SIS, St Z & U@ o
TR TEIH STHL==El A, A, 1 A, 5 < 2, fs=e1 |ftger® (Union) Z %,
A ={XxeZ:xH&M 3 H N €} ={.,-6,-3,0,3,6,..)
A=(XeZ:Xx—19&N 3 H PN T} ={..,-5-2,1,4,7,..)
A,={xe Z:x-29E&N 3 B PN 8} ={..,-4,-1,2,58,...}
Z ¥ T Ha¥ R ={(a, b): 3, a— bl Tauism wwar 2} qiefa sifsa) Seeon
5 H Y deh o ER g9 TG Y ¥ehd € foh R U qoddl Ga €| 58 sifdiem
A, 2% 3 |t YUl o TeEd o SUeR €, S Y § Hafud €, A, Z % 39 9
qUTieRT o e oF AR 8, S 1 ¥ Hefud € 3R A, Z % 37 9eft quiieR o T
TER €, S 2 ¥ Hafud €1 e@: A, =[0], A, =[1] 3T A, =[2]. a0 | A, = [3r],
A,=[3r+1] 3R A, =[3r +2], &l r e Z.

IETET0T 6 A efife fo Tq=aa A= {1,2,3,4,5,6,7} HR = {(a, b) : adem b &t
71 4 fawm ® = @m ¥} 510 uRenfid u e ?)1 fag $IST & R ©F qoadr gy 21
T € fag HIfST & STag==a {1, 3,5,7) % it o19@d Tk S 9 gefud 2, 3R
STHTEE (2, 4,6} % Gt o Uh TR § afud €, WY STEgEEA (1, 3,5,7) 0
HE 9t feEd SUHTEEA {2, 4, 6} o fndl oft sreEe @ wefua @l 2

o1 A %1 US4 SIS fo9d aFl d fauq € a1 ¥ ¥, 3 ( a) € R. THeh AT
@b eR=adubeq &, =1 o fam § a1 &9 8 = (b, a) € R. 3 THR
(@, bye R7 (b,c)e R= 3@Fd g, bc, @i AMaA fom e M T € = () e R.
3d: R Uk qoadl dee &1 IH:, {1,3,5,7) % Gft o199d U o 9 gafud €, Fife
T4 SUHYea o qeft eregd faum €1 56 UhR (2,4, 6,) & Gt orgEd TH TR W
wefed €, it 4 et ww € WY @ SwegseA {1, 3,5,7) 1 *iE f e
{2,4,6) o Terglt oft e o Gafud & & @ €, it {1,3,5,7) & ragd foaum
g, 5@ T {2, 4, 6), % @9 €9 2
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[ wrgeraret 1.1

1. fuif@ wiNe f& =1 fAfafed g9d 5 8§ y&® T@qed, 9afda qen
GHHF o
() ¥==d A={1,2,3,..., 13, 14} & G R, 38 YR qRIfoa € fo
R={(xy) :3x-y=0}
(i) TeRd Hemell o FH=ad NHR = {(X,y): y=X+ 5T X< 45N qReAfa
g9y R.
(i) = A={1,2,3,4,5,6} HR={(xy):y ¥d ¥x¥} gR1 uRwIfr Talel RE|

(iv) THEd qUIishi o THed Z W R = {(X,y) : X—y T qulieh ©} gRI qReiea
Ty R.

(v) Tt favte wma W fodl TR & Fafaat & wg==g 7 fmfafed
Hay R
(@) R={(X,y): XAy Th & TE W H& w8}
(b) R={(x,y): XxTqy Tk & Higed] ¥ Ed €}
(©) R={(xy):x y¥ 3%-3i% 7 4 o1 8}
(d) R={(xy):x,yH T &)
@ R={(xy):xy® fa &}
2. fag =T f arafas emst & ¥=9d R¥ R = {(a, b) : a < b?}, 3}
R g R, 7 @ W €, 7 i € oK T & Ghmd 2
3. Sit9 wifse fo o1 99==d {1,2,3,4,5,6} T R={(a, b): b= a+ 1} gr ufifa
TaY R e, gafd a1 Wbt &l
4. foag #ifSw fF RYR = {(a, b) : a< b}, 571 9Rfed Hefer R Tqed qem Hehmoh
 forg wmfia & 21
5. Sia sifee fF FMR AR = {(a, b) : a< b’} g IRefod sy wgea, Tafaa
A HehTHF B2
6. fag =wifve & ¥g==a9 {1,2,3} 9 R={(1,2), (2, 1)} 1 984 ¥a9 R HAMHA
2 &g 7 @ e € @R 7 G 2
7. fog wive fo fFdl Fias o W@ o 999 [l o 999 AH
R={(xy):Xxaa y¥ Uil s G T0H 8} §R U9 Hael R Th qodal
T 2l
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10.

11.

12.

13.

14.

HaY T ®ed 7
fag w7 A={1,2,3,4,5} %, R={(a, b): la—bl &9 2} 51 W&q el
R &% qoadl Ted €1 yaifor shiferg & (1,3, 5) & @ o9 t% @ 9
Gefua & 3R ggee {2, 4) % qeft seFe Uk g 9 eifud € W (1,3,5) @
HE off sEga (2,4) % fHdt steeE @ Hefud 72 2
fag fefST ff == A= {xe Z:0<x< 12}, fRu 7 fr=fafaa d@aut R
o 9 Yo T qoddl Hed e

() R={(ab):la-bl, 4= TF T g},

(i) R={(a b):a=bj},
Y% 3 H 1 | Hafyad steFal Sl 71 it
TH HaY 1 3T AT, S

(i) F9fHd &1 g 7 @ Tqed & 3R T Ghmh @

(i) Heh™eh B WY 7 Tqed @ R T wAfa el

(ili)y T qo AMHG B fohg G A B

(iv) Tged a1 Fohmek l fohg TG 7 B

(v) T qe Hoheeh 81 fohq =qed A B
fag wifse for fordt T9ae o feem fagstl o ¥z ®, R = (P, Q) : fag P=i
e fag @ g, fag Q&1 7ot fag @ g o WM ©) g ed HeY R T ool
ey 81 : g wifse ff f6g P = (0, 0) o Hefea qsft fagent =1 aq==a P
T TR I Il T T g9 1 el #=ar €, e oy qafag | R
fag ®ifse foF T fAgsit o 9q=AAH, R={(T,T): T, T, 99&7 T}
SR TR T R Toh qoadl Hael &1 ensl 3, 4, 5 o guehiv s T
A 5, 12, 13 A FHHIO S T, qe G 6, 8, 10 At FHDIOT A
T, R faaR ®IST T, T, 3N T, T &7 ¥ Hqs Wem wafed 82
g ST o woed agysil & Tq==F AH,R={(P,,P,): P, 72 P, %1 =Tt
1 G THH € WhR § IR Hsiel R TH qoddl Gau 21 3, 4, 3R 5 olee
T SISl aTel FHRI0T TS ¥ Fafd S=ad A o 9 Tagdl T 9=ad 9
il
M ST foh XY-aet o feor wwea Tansti 1 99=99 L8 S LT R={(L L)
(L, TR € L, %) 5N URefd ey R 1 fag FIT fF R T qeaa gey
B @ y=2x+4 W Gafed g W@iel s geed 96 S
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8 Tfora

15. 9 dfifsu f ggeea (1,2, 3,4} %, R = {(1, 2), (2, 2), (1, 1), (4.4),
(1,3),(3,3), (3,2)} 57 IR Hsier R 71 Ffafed & @ @€t 3w gfw)

(A) R Tqed qe gafid © fohg Tohmeh el 21
(B) R Tged e ke & fohg fha =it 21
(C) R EHHa qen Gehiveh € fohg Toqed &l 2|
(D) R U qoodl GaY 2|

16. 94 ofifs fF @9==a N®, R={(a, b):a=b-2,b> 6} 5K Ysd Hsel R 2|
frfafed & 9 w8 W g
(A) 2,4)eR (B) 3,8eR (C) (6,8eR (D) (8,7)e R

1.3 we ok W (Types of Functions)

Tl 1 SFURON, F a9 BoH S de@HE B, e o, 9gUs hed, iHd
T, AT %, T8 o i o1 999 396k Tei@l dfed el XIH foman 5
THT T

T el o A, S, O qU1 WO T A AR e S gkt 1 Tk Wt i
GeheTH1 T qe 3TeF7 1 31 W@ (Disciplines) H @aifre Heeyul €, gafen
TH e o aR H ST SR del 9 ST Sl Hied €, STl 39 Ued WHIa fRan ol
T TTe] |, &9 faf = YR & el @1 STeHeE wi|
ffeiea sepfael g1 <wiT T wer ), f, f, 7o f, W fo=r =ity

sepfa 1.2W 59 3@d ¢ o X, % = (distinct) 3ol &, wed f & i,
yfafsa «ff fort 2, fohg £, i < fo el 1 9en 2 o wfafee T & € Tma:
b3l [ X, F9 U 31oa € 99 eqq f S f, o Fq@q X, & e off stoma
o wfafea 7 2, S f,% sfria X, & |+t stama X, % et 7 et stawa
wfafae &1

S uftert 9 e freafafaa aiRamd g g 2
‘Tﬁ'ﬂTﬂTS@Wf:X%Y@Fﬁ (one-one) me (injective) Tl Shgclrdl
2, afs f o ofald X o fa= steal o gfafas ot fa=1 g €, stufq g
x,x € X, & faq f(x)="f(x) 1 dareqd B o X =X, A f TH qgH
(many-one) Tl shgcdldl B
ST 1.2 (i) § Wi f Thehl Terd @ T i 1.2 (i) H f, T 98T %o 2
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1 a
, [ b
pA
/P “
3 d
e
4 S
Xl X2 Xl X2

® (i)

X, (i) X, X, (iv) X

3TTeRTd 1.2

TN 6 e f: X — Y SA=S8E® (onto) AT STEBRI (surjective) THaardl 7, afg
f 3 Siarld Y o1 Goieh ferrel, X o fordll = fopelt sterrel o1 wfafeia g €, stufq ueie
ye Y, % foy, X § T U8 3foe x 1 A 2 % f(x) =V.

aeRfd 1.2 (iii) ®, ®er f, STresrsh ® qe aMepfa 1.2 (i) W, e f ar=sTeen
T 8, FifE X, % sTema e qu |, f, o Sfavid X, o fRe ff s o wfafaa
& 2l
fewuit £: X — Y T Tesid e ¢, 9% 3R shaa 4% f &1 9IR&E (range)=Y.
TRTITST7 W el f: X — Y U Tehsh! 2l 3T=81E% (one-one and onto) 72Tl Tehsh!
M=ol (bijective) el heddl 8, I(€ f Tohsh! qol MT=o1Seh <A &1 il 2|

ST 1.2 (iv) H, BeH f, TF Toheh! a1 S0 Herd ¢l
SETET0T 7 HE ofifS o e X o |l 50 fernfeai w1 wgeem A #1 wH it
f: AN, f(x =T x #1 Ia FR), gu aRwfia s wem 21 fag sifteg
f Wohe! & fehq eTreaes 7 21

TA®E & q FaA-fo= fomnflei & o 7R TOH T8 8 T 21 3Taud f Toheh! B
STl 1 for & forT &0 o T & T formnfelal o Uat Fa0 1§ 50 9 B 36T
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10 7o

A 7E goN foh N 379ad 51, el o fohedt off fomeff &1 Jo1 @ = €, erqug
f o sffd 51, Ak et oft orea o1 wfdfas 7 €1 or@: f oTeoRE T 2

SaTetuT 8 fiag HINT fF f(x) = 2X 5R 98 el f: N— N, Theh! € fohg s
Bl

T B f ThHT 8, FE f(x) =F(x,) = 2X = 2x, = X, = X,. [T, f 3T=8%H Tal
2, ik 1e N, o fau N¥ U9 fordlt x o1 stfide &) @ aifeh f(x) = 2x = 1 &l
IEET0T9 Tog HIST T f(X) = 2X R 9o ®er f: R — R, Thebl qell =06 2|
T f Tkl 7, FfF f(x)=f(x) = 2x =2x, = X =X, T &, RH 7 Foheft

ff oreafass g@n ya fau RY %‘cﬂ@ﬁﬂﬁ%,ﬁﬁf(%):l(%)zy%lm:f

=R i B

Y
A
y=f(x)=2x
X'< B
0 X
v
Yl
3TTeRfd 1.3

serevor 10 fag féfsu fF f()=f(2)=1 TN x>2 & faw f(x)=x-1 g0 U&7
%o f:N— N, 38R o 8 fhg That & 2

T f Thd! @ 2, HfE f(1)=fQ2)=1, Wq f =sE* 2, Fife fHd &
ye N,y#1, & foq, 8axs y+1 T od &, a1k f (y+ D=y+1-1=y T &
le No faw f (1)= 1%

32RO 11 Tag Hifee & f(X) = x2 g0 qRetd ®ed f: R — R, 7 @ Toheh! © 3R
T STBRHF 2
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& i f(— 1) =1=1(1), 38T { That Y
&l ¥ qA: "ewid R 3699 2, Wid R f)=x
fFet Wt s/EEa x F1 wfatad T@ T (F?)|
Ia: f ar=srs Tl 2l

L JED=1 fm=1
arevor 12 fag Fifee fF = uRafig wem x=-1 [Ox=1
f:N— N, Thah! a1 3T=sRs 4 & &

o= x+1,afe x fomm g ;;
()= x—1afs x T f 3 3@l 1 g -1 & wiates g1
TRt 1.4

TA M A f(x) = f(x) BT FIST 7F Al x fomm € qon x, 9\ R, x4 1
=X, — 1, 3190q X, — X, = 2 S ST T 39 THR x, F T T x, o 90 g9 &7 7t
T TET €1 gy x, qe x, <A S A favm e o T i /e A G x
qem x T A ¥, @ f(x) =f(x) = X, + 1 =x + 1 = x =x,. T TFR AR x, 70
X T HEE, @ W F(x)=f(x) = x —1=x -1 =x =x.: f Theh! 21 M &
FEgld N &1 g i fowd §en 2 + 1, 9id N1 &1 2r + 271 Sidtes © 3% Gevid
N & &g o g9 & 2r, N &1 §& 2r — | &1 yfafaa g1 374 f sr=srs 2

sarETor 13 fag i for sTesre wer f: {1,2,3) — {1,2,3) Hed Theh! o Bl 2l

ToT WA ST foh f Topeh! 72T 21 371d: 39 9id | 9 4 &7 T {999 74 foran fw
| g 2 1 SAfca @ fomer wewid o ufafss g9 81 e & f o sfarla 3 =1 ufafss
ehael Teh B 7o B 3, URE |, Wedid {1,2,3) o, e < &1 2ed 8 Hehd
g, T8 wehe el @ T f oo @l ©, S foF e faiwife 1 ofa: f ol Toheht
21 &1 =rfeu)

IEETOT 14 g HIST 6 TF Thebl ®em f: {1, 2,3} — {1, 2, 3)31ed &9 9
s o 2

Tl ek f Teheh! €, 3TfAT {1,2,3) o A1 379ad f o 3favia Teid (1,2,3} o o
-3 STaFal 9 HAY: Gafd anl| a7d: f =srs 9 2

fewuit IO 13 qA 14 § yred qRomd fret off w5 aRkfHa (finite) I=93 X,
fau oo 2, e U Thah! e f: X — X SAferda: STesee gl € a9 gk
uRkfrd Tg=aa X o oIt Tk oesied Bor f: X — X SIfardd: Theh! gl 21 39k
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12 7o

faodia ST 8 e 10 § T gl © o et erafifia (Infinite) T==a o faw =
& e ot e Geha €1 Sr%da | =g ki qen erufifia aqeeEl o | ueh sifircrerie
(characteristic) 3 21

[ wrgrerett 1.2 |

1. fﬁ@'ﬁﬁ?ﬁf(x)zlx‘g’mtrﬁﬂﬁﬁw f: R, —» R, Teheh! qo 370G
€, el R, 9+l oI ardforss Seet 1 9= €1 9 9id R, %1 N9 a5
fean S, St for wewid qeed REN @, A ot % I8 9o | Bm?

2. frafafaa werl ®t Theh (Injective) A1 3TESE! (Surjective) TON @1 Sir=
I

(i) f(x) = B9 98T f: N — N Fe 2l
(i) f(x) =X 5 USA f: Z — Z e T
(i) f(x) = U Y@ f: R — R %e
(iv) f(x) =X BN 984 f: N — N Fe 2l
) f)=x S0 94 f: Z — Z Herd &l

3. fag ST foF f(x) = [x] 5 9<9 H&9H QUi el f: R — R, T @ Theh! @
X 7 T=BTEH €, WEl [x], X § FH A1 STk T Hedd Yol Hi i
LT B

4. fag IS & f(x) = x| g0 953 AW %o f: R — R, 7 @ Thep! € 3R
T STERIEH €, Wl | X | e x, A% X ¥ A I 7 qAl x| WK — x, AR
X BT B

5. fag =St f& f: R > R,

1,9 x>0
f(x) =40, & x=0
-1,3fg x<0,
SN 9w Toee e 7 df Theh! @ 3R A a1 2

6. TH eifee ff A={1,2,3},B={4,5,6,7}a f={(1,4),(2,5),(3,6)}A¥ B
T TF Hor 2l g ST T f Then! 2
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10.

11.

12.

a9y T He 13

frferfea o o o feafa o saaey fF w0 K gu wer T, sresesh
U Teheh! =BT (bijective) B1 I ST &1 3fifecd ff eyl

(i) f(X) =3 — 4xgN GRwEa ®ed f: R — R
(i) f(X) =1+ g1 TR e f: R — R

oM T for Aden B < wqeea 81 fag #ifST i f: Ax B - B x A, 30 TR
% f(a, b) = (b, a) T Teheh! =BT (bijective) e &1

nTH,Wﬁnﬁrqﬂ%
T ofifse fF ¥ ne N& fag, f(n)=g e

B YR Tk ®er f: N — N8| 9qcist o R ®er f Toheh! STrese)
(bijective) B 394 I =1 e i sdemsul

ﬂﬁ?ﬂﬁl@ﬁA:R—B}ﬂ%B:R—{l}%lf(x):(%)‘s’mqﬁﬂﬁﬁw
f: A— BT fomuR SIS &1 f Toher! qe1 3E0TEH 82 3104 S 1 g
f Sqas|

AH ST fF f:R > R, f(x) =x* § GRHMA 81 T8 ST &1 =91 Hife
(A) f THH! T=BRF 3 (B) f 9ETF S=BEH ©

(C) f Thant © T TR &1 € (D) f A df Theb! € R 7 eT=a 2|
oM ST R f(x) = 3x g R wer f: R — R 81 T8 SW g
(A) f The! TT=0RF © (B) f SEUH A=BEH

(C) f Toheh! © W MeoR® &l & (D) f 7 @ Toheh! © IR 7 =0EH 8

1.4 TN SRl WA a9 HERAUTE %o (Composition of Functions and
Invertible Function)

TH IS W BH < Worl o GAeH qel TRdl Tohehl RISl (bijective) e ok
Jfqe™ (Inverse) 1 STEAAT 41| T 2006 i ol a1 (TREF) T e X i TlaT
o 93 5o gl famflel o aqeaa AW R SifSw) 9 w1 wdien o oo 9 g
foremeff =1 =€ g0 Tk e oR fen e €, for feremed wdien & wma oo SR g
T ferEar g1 oAl W o fo e feamnfef o Uet el b1 fawq (deface) ok,
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e Ul Fel 1 Ueh -ehedl Hiohfash =) (Fake Code Number) H &el =al B1 HM
ifee fF B < N 9% Ut ki 1 Gqead 8, 9o C < N GHE Hichfdeh e 1
e 81 399 ¥ Hed f: A Bddl g: B — C o € S %HIl: f(a) = fomneff a
1 T T S R qen g(b) = U R b ! 9_A L A T Aiehfas FeR, g
aRetrg €1 5@ Sl § wer f g Yok foreneff o fow weh Ue e feifa g @
AU He gER Yelsh Uel Fel o T Weh Hichfash e feifa eran 81 o7d: 39 =i
Hedl oF TS ° Yodoh foaneli i 37dd: Uk Hichideh el § Ha¢ Y 5o Sam B
T8 Fefefead giem g gt 2l

aftarer 8 7 ST 7 f: A > Bad g: B — C ¥ %o €1 ad f 3R g &1 FaieH,
gof g Fr&fyd g1 €, 9= wed gof : A — C, gof (X) = g(f(X), v X & A §N
R B 2

A f B 8

(= 2

SETETOT 15 9 ofifo T f: {2,3,4,5) — {3,4,5,9} 3R g: {3,4,5,9} — {7, 11,15}
T w3 YRR € TR £(2)=3,f(3)=4,f(@) = f(5) =53 g@3)=g(@) =77
g(5)= g(9) = 11,4l gof ¥ =ifw]
& =l gof(2) = g(f(2))=9(3)=7.90f(3) = g(f(3)) = g(4) =7, gof (4) = g(f(4))
=g(5) = 11 3R gof(5) = g(5) = 11.
IETE0T 16AfE f: R > RAA g: R — R Hed hH: f(X) =cos X T g(X) = 3% 5N
uftafod © @ gof 3R fog ¥ it fag HIST gof = fog.
T TEl gof (x) = g(f(x)) = g(cos X) = 3 (cos X)? = 3 cos? X. H WdR, fog(x) =
f(g(x) = f(3x) = cos (3x?) Bl e HINT fh x=07 TIT 3cos? X # cos 3% Bl 3T
gof # fog.
3x+4
S5x=7

g R e f:R—{%}aR—{%}am

sargor 17 afg f(x) =

TX+4
5x-3

g% = ‘g’r{rqﬁﬂﬁlﬂwg:R—{%}eR—{%} ¥, 4 fag wifT fe
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a9y T He 15
fog=1,a gof =1, 39 ¥R fob [, (x) =X, yXe A 3R LL(X)=X vXe B, S

3 7| &
A=R- {—} ,B=R- {g} €1 1,72 1 I T AT B R G (Identity)

5
el Fed Bl
T TR W
7 (Bx+4) N
3x+4 5x=7) 2IX+28+20x—28 41x
QOf(X):g = = =——=X
5x=17 5((3x+4)j_3 15x+20-15x+21 41

5x=T7)

[(7x+4))+
7x+4): (5x-3) :21X+12+20X_12:ﬂ:x
5x-3 5((7x+4)j_7 35x+20-35x+21 41
(5x-3)

=6 gaR, fog(x) = f(

@ gof(X) =x, vXxe B3R fog(X) = x, vXe A, e o 98 ¢ f%
gof:IBaiﬁT fog=1,.

saTETor 18 fag wifse fo6 af€ f: A > Bden g: B — CUohe! &, @1 gof: A —> C
Ff ThHT 2

& gof (x,) = gof(x,)

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

= f(x) =f(x,), FifH g THHT &
= X, =X, iR f Thah! &
aa: gof “ff Wohent @1

3aTevor 19 fag ifse 6 af f: A > Baen g: B — C 3= €, dl gof: A »C
ff s B

Tl 9 oifST i Tw Wes 7999 ze CRI goh 3faifd zoh wh qd gfafad
(Pre-image) yeBWWwW%ﬁ'g(y)zz,Wﬁ gmélgﬁw
ye B U A o T 3197 x 1 M 39 TR € o, f(x) =y, i f ==K
21 31: gof (%) = g(f(x)) = g(y) = z F5T&® wmIfor g1 @ fF  gof sr=s©s 2
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16 T

SEET0T20 f 991 g UH <} Herl W foER wifse R gof ufwfia @ dqen whe! 21
1 f qu g SAferEid: Toheht 8?2

T W f:{1,2,3,4} > {1,2,3,4,5,6) f(X) =X, v XER TRATTG 3 g(X) =X,
x=1,2,3,47A g(5)=g(6)=538R IRWd g: {1,2,3,4,5,6} = {1,2,3,4,5,6} |
fer shifSTa) =t gof : {1,2,3,4} — {1,2,3,4, 5,6} aieite & a2 gof (x) =X, v X,
e s g © foh gof Woneh! €1 Tehq g Tseden Topehl T 2

IETET0T 21 A gof =sesh €, @ & f e g3 SAferda: oK &2

gt f:{1,2,3,4} > {1,2,3,4} 70 g:{1,2,3,4} - {1,2,3} R fo=r =ifqe, =,
wH: f(1)=1,f2)=2, f3)=f4)=3,9(1)=1,gQR)=27ag3)=g(4)=3.50
ufefyrd €1 Fel et | @1 S Wehal @ o6 gof s 7, fohg f s T 2

femuft =€ Hetua fehan <1 Wehdl @ foh =9 &9 ¥ gof o Toheh! B o1 arcqd @
& f Theh! B B1 TE WK gof SAesIad e 1 arcqd @ fR g eTesee e 2l

319 B9 39 0% o URY H SIS &1 wdian o gaef o afofq e f iR g W St
¥ =R =TT =ed 81 S #1 e X 1 e ¥ §oq ol gl famnefl il wer f
o Sfdiid Teh UeA AR YLM ol a1 € 3R Yedeh Aot el o1 goh faiid ek Wichfdeh
FoR Y Temen S €1 STR YRieh1st o Hodish o SIS WKieTh Wcdeh Hodiiehd ieent
W Hichfah R o GHET WI<lish for@ o a1 o HEied § J&d Hdl 21 S o
TR, g oh foradia gfshan §1I1, Tcieh Hiehldeh Fe il 98 T JH: WA U Fak Y&H
T I € IR TH YohR WIsdlh Hichfdeh HeR o oy, W Jel Fo) & Heiferd gl el 21
A:, f T foada gfsran 11, Toish Ua Fex &l 39 A e arel foreneff ¥ s_a fan
ST B 9 Wiwhish € waiferd fereneff o A feifd e wmar 21 #w @ € R foqen
g, % FISH gNI gof, I i THT, U8d f 1R fh g 1 95 d €, 5 for dgert
gof, &1 faadia wfran #, Teat g =1 fauda wfspen ik fhe £ =1 foadia wfsan e 2

SETETOT 22 0 AiteT TR f: {1,2,3) — {a b, ¢} T Teheh! qN1 ST=56Hh Ho 39
¥R € TR f(1)=a,f(2)=b 3 f(3)=c, d fag HINT f ®er g: {a b,c} — {1,2,3)}
®1 TE eifedea @, @ifd gof = [ e fog = I, W&l X = {1, 2, 3} @I
Y = {a, b, c}%

1 Wer g: {a b, ¢} — {1,2,3} 8 W& g(@) =1, g(b) =2 3R g(c) =3, W fo=w
FITI 78 TS HTT WA ¢ fF 95 B gof =1, X R THHF Fed ¢ 3R
TgH wer fog=1,, Y W T&HE Fed &
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a9y T He 17

femuft o8 T w921 © for Sudsd S § afvfa aiomm fardt ot wes whent
AT AEBEH Her f: X - Y o fau oot el 21 shaer 9t & eifuqg g@ent foeim
(converse) ¥t T Bl €, @1fd, 4 f: X > Y Th UHN o ¢ foh fonel o
9:Y — X &1 3 30 YR 8 f&F gof =1 e fog=1, f THeT 7o =1
g 1

Suer ufteret, S 22 qen fewell ffafaa ity & fog ofa w2

TR 9 He f: X — Y SIwhuvita (Invertible) HEamal €, A% TH e
9:Y > X 1 e 39 FhR 8 R gof=1_ qe fog=1 I HeTt gkl Ted f b1
Sfaei™ (Inverse) %ed & IR 3§ Tdieh ' g1 Yehe id Bl

37d:, A f IchHoi §, d1 f Afardd: Tehehl qo STresiee el 8 IR faaid:,
IfE f Woheh! AU =B €, A1 f AFTama: Sgehaviia Bl €1 98 q, f i Toheh!
A STeBTEH TG Hich, S[ChATITE FHIUK % § Hewqul &9 ¥ He@sh gl 8, fasi
w9 W 99 f 1 Yiqelq arad § A @l w8

IETETOT 23 0 SifST T f: N =Y, f(X) = 4x+ 3, §N TRAT TH Hor 8, Sl
Y ={ye N:y=4x+3 gt xe N & fau}| fog #ifSe & f Sgcraoiia 21 wfaam
T ot 9 i)

T Yo fhdl W saua y W faar #ifs) Y, &t aRamn g, wid N o fhdt seea

X T y = 4x+3%|swﬁraﬁsfﬁwm%?mrx—(y 33\ (y)_(y 3 e

9:Y —N i wfefi FT 38 THE ot (x) = g(F(x) =g dx+ 3) = L) X+43‘3):X
dar fog(y) =f(g(y) =f (y=3) =4(y_3)+3=y—3+3=y 21 3HY T B

4 4
€ T gof =1, TN fog =1, fSmer A o7 gen f& f ehAvig € R %o g wem

f 1 giaed 2

IEETOT 24 FH AT % Y={n:ne N} cN28I®ed f: N > Y&l f(n)=n
W foem Hifvw) fag Sty for fogeraoiia 21 f =1 gfadm i o ity

T Y 1 UF o9 3109 y, 0o 9 H € Weine N.36H a7 € fF n=fy
W8 g(y) = Jy S uRenfd ww wad g: Y — N U wia 21 e
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gof(n) =g (M) = \/n72=naiﬁ?fog(y):f(ﬂ)=(\/§)2:y,ﬁrﬂﬁwﬁlmﬁm'§ﬁ
gof = I @ fog =1 %1 37d: f Hehwvia & e f-'=g.

IEAMETOT 25 AF oIS fF f: N — R, f(X) = 4% + 12X+ 15 g YRATIG Tk e
2 fag ST fF f: N> S, &l S, f o1 qREt 2, Sgepaoi 21 {1 giaetm 6 3
il

T HH ST foh f o IR 1 y Uk e 31Edd 81 SEiay y=4% + 12X+ 15, S8l

xe N. 35Ul acqd 78 € fF y= 2+ 3)? + 6. 30 x=((y+)_3)).
JYy—-6)-3
3, Tk %o g: S >N, g(y)=((y—2)))§mwﬁﬂﬁﬁﬁﬁm|

9 JohX gof(x) =g(f(X) = g(@x+ 12x + 15) = g((2Xx + 3)* + 6))

((\/m)—3):(2x+3—3)zx

2 2

st f[« y-6>—s>]=[z(< y;6>—s)+3j+6

2
= ((yy=6)~3+3)) +6=(\y—6) +6 =y-6+6=y.
s/@:  gof = I TN fog =11 59T e 7 € T fogwhmoia © o f ' = g 2|
IAET0T 26 69 ®ed f: N > N, g: N > N@ h: N> R®R faar ifse s=t
f(x) = 2x, g(y) =3y +4 T h(2 =sinz yx ydel ze N. fag ®ifSg &
ho(gof) = (hog) of.

T TRl

ho(gof) (X) = h(gof (X)) = h(g(f(x)) = h(g(2x))
=h(B(2X) + 4) = h(6x + 4) = sin (6x + 4), V Xe N

EICE ((hog)of) (x) = (hog) (f(X)) = (hog) (2X) = h(g(2X))
=hB(2x) + 4) = h(6x + 4) =sin (6X + 4), wXxe€ N
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T8 T gl © 76 ho(gof) = (hog) o f
g R oues fefa § off @ g 2
TE1aR f: X 5Y,g: Y > Zdm h:Z— S ®ed €,

ho(gof) = (hog)of

Suuf 98 &0 @ € &
ho(gof) (x) = h(gof () = h(g(f(x))), vxin X
A (hog) of (x) = hog(f (x)) = h(g(f(x))), vxin X
37d: ho(gof) = (hog)of

0127 f:{1,2,3} > {a b,c}adM g:{a b,c} > (T, 77, facett} f(1) =a,
f(2)=b, f(3) =c, g(a) = 94, g(b) =TT @M g(c) = foeelt grR1 TR Heri W fa=amr
Hife) fag SIS & f, g 3R gof Sehmoita €1 £/, g! d (gof)! 1a whifsT qen
I ST R (gof) ' = f log ! @1

oA HifSy fo aRamn g f 3R g Ukl ool oW €1 WA ofifeie TR
f-1: {a,b,c} — (1,2,3} 3R g': {44, 7T, faeeit} — {a, b, ¢} 36 YR ufiwfia & o
f-{a}=1,f'{b} =2, f'{c}=3, g'{T¥a} =4q g*{ﬁ"f:}_bafﬁT g {feeedt) = c.
T Fenfd w W € 6 fof =1, fof =1, .glog=1_, oK
gog'=1L,S& D = {¥a T, faceit}| e@, gof : (1, 2, 3} — (¥4, T, facei)
gof(1) = §a, gof (2) = 7T, gof (3) = faeetl g/ wew 2|

g9 (gofy ! : (Ha, 7], fawet} — (1,2, 3} &I (gofy! (@) = 1,(gof)! (%) =2
Al (gofy ! (fareett) = 3 gR1 TR Y Tehd &1 € Tleral § WHIord feman s Heman
2 f% (gofy' o (gof =1, ,, T (gof) o (gof)' =1, 7

T TR T B § fF f, gaen gofsgc—m"mﬂH%
o flog! (@) = f (g'(@M) =f (@) = 1 = (gof)' (T

flog™! (18) = £ (g (%)) = ~'(b) = 2 = (gofy ' (%) Tem
f-log! (faeefl) = f (g (faeeh) = f-I(c) = 3 = (gof)! (fereeth)

3d: (gof)!' =T og™!
Sude qioms ek feerfa § of @ g @)
TG 2 HA AT R f: X > Yddg: Y > Z W kA e €, df gof o
FHIUII B qe (gof)! = f-log!
Suufd gof 1 FehHUE a2l (gof)! = f-log™!, 1 g &H & fau o€ ywIford T
i € R (flog!)o(gof) = I @2 (gofo(flog™) =1, 7
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S| (f-log™")o(gof) = ((f'og™) og) of, T8I 1 ENI
= (f-'o(g'0g)) of, 79T 1 gNI
= (f'ol,) of, g' =i 4RW g
=IX

T YRR, 7% Ao fRa S wehan @ R, (gof ) (F'og ) =1,

SETETOT 28 HH ST T S = {1, 2, 3)81 Fwifa sifsg fo s e aRnfia wem
f:S— S Wfael™ e €1 !, J1 ity afg gHen sife 2|

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

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

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

Sl

(a) T8 WA W @1 S okl & T f Toneh! M=ol B, ST f Sgehoi € qer
f &1 wlaer® 1= {(1, 1), (2,2), (3,3)} =f g0 9= & 2l

(b) FEfE f(2)=f(3)=1, AT f Tehshl &I €, 37 f F[huvid T B

(c) ¥E ORI Yok 3@ T Gehell © Toh f Teheh! G 315 €, AU f Fchuviig
gaen f1={3, 1), (2 3),(1,2)2

| womTaret 1.3 |
1. = ot R f:(1,3,4) - {1,2,5) 9 g: {1,2,5} > {1, 3]},
f={(1,2),(3,5), & D} T g={(1,3),(2,3),(5 1)} 57 57 &l gof ¥
it
2. HH it T f, gden h, R¥ R KT wem 21 fag sifsg s
(f + gooh = foh + goh
(f . goh = (foh) . (goh)
3. gof @ fog ¥ wifsE, AR
O feo=Ixldam gx) =15x-21

1
(i) f(x) =83 qem gx) = X*
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10.

g9y 9 wed 21

g f(x) = (4X+3), thz,a‘rfa@'ﬁmfmrwﬂ . o T fof (x) = X B
(6X—4) 3 3
f 1 yfael™ wer 1 82
N Tigd aqest foh o Frefeiad werl o Jiaam 2:
() f:{1,2,3,4} — {10} S&l
f ={(1,10), (2, 10), (3, 10), (4, 10)}
(i) g:{5,6,7,8} — (1,2,3,4} 5=l
g=1{(5,4),(6,3),(7,4),(8,2)}
Gi) h:{2,3,4,5}) - {7,9,11, 13} <=l
h={(2,7),(3,9), 4, 11), (5, 13)}

fag wifsg f6 f:[-1,1] >R, f(x) = (XJ):Z),?;T{TWWQW%IW

f:[-1,1] > (f 1 TR, &1 FqA™ Hem Jd wifsm)

(Wehd y e IRER f, o foq, -1, 1] %k forell x =6 3faia yﬂ(xﬁﬁ’a‘uﬁ

2y
R

f(x)=4x+3 BN U84 %o f: R » R fa=ur &ifvw fag =wifse & f
FhAUE Bl f 1 Fiacld %o 1wl

f(x)=X+4 BN 987 %o f: R, — [4, «0) W fo=R sifsw) fog sifeg fo
FHAUNE T e f w0 ufadm £, fy) = \[y—4, 50 W« @, 5@ R,
Gofl BRIl GEmst &1 e 2

f(X) =95 +6x~55W ¥&d ®er f: R — [ 5, o) W o=k SifSu) firg wifsg

5 f oJehHuiE B aun f(y)= [@]%|

3
A AT & f: X - Y T Fepavia wed 21 fag Fifse &5 f 1 gfaam
HeH A (unique) B (Hohd: heudl HIfST R f o < 9fqam wed g,

qem g, 81 7@ Wl ye Y T fog,(y) = 1,(y) = fog,(y) T1 7@ f & THE O
1 T )

2022-23



22 T

11. f:{1,2,3} > {ab,c},f(1)=a f(2)=baeNf(3)=c. 57 ¥&d Her f W for=R
HIfT - T Sifeg 3R fag wifse o () '=f 2l

12. 99 Wit 7 f: X — Y Uh gerauia wor © fag it {6 £ &1 gaeim
f, & araiq () =f 2

1
13. IR f: RS R, f(X) = 3—x>)3, g0 U84 ©, & fof (x) TR 2|

(A) (B) x° © x D) B-x)

Xg
14. mﬁﬁq%f(x):%mvﬁﬂﬁﬁwwfm—{—%} —RBIf &

e, s a (Map)g;trﬁmmn_{—%},ﬁwﬁrr@aﬁm

BRI OIS BA:
__3y __4y
(A) g(y)—3_4y B) 9 13y
__ 4y _ 3y
(©) g(y)—3_4y D) 9y I3y

1.5 fg-amendt Wisra@ (Binary Operations)
3T Wpa oF Al § € o9 IR go |ihAnetl, Ha: arT, SR, O 991 96 9 aRfed
81 goh &1 3 diepanstl i ge fasivar 78 € fF 9 & 7 demsti aden b, 9 g9

. a . .
9= a+bam a-—bat ab=n B,biOﬁ'{WT&' (Associate) F 2 B TS 9 AL
FIT o, TF T3 o, Shaet 1 FEAd & SIS A O HT S Gehell 71 S ©H ol
TSN i S HI Evghdl el §, A 80 Tl & st &l wied § R 9
TRl 1 TRy A Wen o wig 3d €1 o 9N, Ton, S den ot fgenrd wimen
o SR ¥, iR R’ 1 a1ef ® ‘< emuR aredt’| Ak w9 s sAme uieam
=Ted ¥, foram =g =R wiemand «f on Wt ¥, 9 e gemetl o 9= o wH W TH
wWes g X oAl =ifeT iR a9 =aqe ®9 § TG |, o o 1 s,
X o < Sragel aqdb® X o € et st § Hag e €1 3ud frefefea s
TR g B 2
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ufterrr 10 frdt wqeem A H U fgenurl Whea +, Tk hor s AxA o> AR B
*(a,b)ﬁ a*b@ﬂﬁ?ﬁﬁﬁ%l

3aTevur 29 fag Hifee fF R @i, o @R Ton fgenu gfeard €, fhg wm R A
fgenemd diemean =1 21 @ € fag SISy foF 9 B arsdfos g@net o g
R ¥ fgenemd @fwan 21

kS +:RxR >R, (a b)— a+bgw uRwfa €
—:RxR >R, (ab)—>a-bgx qiwf &

:RxR >R, (a b) - ab g R €

FfE 4+, = S ‘x’ Hed ¢, 3d: I R fgamardt w@fwand &)

X

g +:RxReR,(a,b)—>%,@W‘l%°f%,ﬁﬁ b=0% fau %
afRefia =2 2

demfd + R xR, — R, (a,b)—>% BN R Tk wer ® iR gHfer
7% R, W UH fgemar wiE 2
SaET 30 Tag FINY foF @ (oTaesher) qen 9 N ¥ fgenrd fwan =2 21
g1 —:NxN->N, (@ b) »>a-h, 57 760 T fgenemd wipan 7 7, wifw

% A (3, 5) & Hfdfdd 3-5=-2¢ N. Q'HPTW,+NXN%N,(8,b)%%

mm@ﬁmmaﬁ%a@ﬁ‘#&m@ﬁwm3+5=§e N.
saTevur 31 f9g FiST fF«: Rx R > R, (8, b) > a+ 402 510 4&d T fgemamy
Hewan 71

Tl %+ T&F T (@, b) T R & Tk 3Afgda 3999 a+4b> T o 9T €, o7
«* RH T fgamrd wfwan 2

SETET0T 32 AF AT fF P, fordl yed 9eea X & 99 3U 9g=dl 1, 9= T
fag =+ 6 U:PxP 5P (A,B) > AUBGEN W™ @ N:PxP P
(A, B) > A N B g RIfa wer, PH fgememd wiwamd 21

TA Hifeh Afmed g (Union Operation) u,PxPa?EIF\’iTm"TT[ (A,B)®I P
T AfgdT e A UB d% o S, 38T U, 9g=a P H U fgenurd wfeen
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21 3l YR WS (Intersection) HfHaAT N, P x P o s I (A, B) i P& Tk
g e/@@a AN B @& o Wl ®, U N, Geea PH U fgenerd wiwman 2

ST 33 fag RS & (a, b) — Afs®ad {a, b} g0 IREMA v : RxR — R
(a b) — =18 {a, b} g0 9RHIfid A : R x R — R fganemd d@fwand 21

Td ik v, RxR & T&& I (a, b) il I9=9a Rk TH Al fe@d, 7Ha:
addl bH ¥ Afehan, W o ST 8, 3qud v T {g3Nar |ihan @ 56l Yo o den
SN TE el S Hehdl € o A off W Tgenud wiwan 2

et v @4, 7)=7,v @, -T)=4, A4, 7) =470 A4, -T)=—T%|

vo frdt ugeed AW SfEFel 1 GEN %U el €, df 86 uqead AW Uh
feenurl |l + 1 Th AR R e Y Tehd ®, T8 Hiewan « &1 Gihan |
Fed 21 Seened A={1,2,3) W fa=r Hiful 99 3eE 33 | i A e

v Frefafea arofl (IRof 1.1) g0 =59 i S Ghdl ¢ T8 S areft v (1,
3)=3,v (2,3)=3, v (1,2)=2.

o 1.1
Vv 1 2 3
1 1 2 3
2 2 2 3
3 3 3 3

¢

Tei Gferan groft & 3 ofeqal qen 3 ww ®, (6, ) gfafe aq=a A®
id den jo erEHel W W stfushan el €)1 SUhl Uil fRE off " wfmen
* 1A X AaAaw‘fwzﬁo‘mGlTW%l?Tﬁ{A:{al,az,...,an}%ai@cm"mﬂmfﬁﬁ
n ufear qem n TET B e (i, ) vfafte a + a Bl focimd: nufear qen n &
a1 W< feRelt wifoRan TR, frwent yedw wfafe A= {a,a,...a,), 1 TF 1609 T,
& fou g0 s fgamad |ima o« A x A — A TREIfYd T Ehd B, 39 UHN R
a * a = T Froft F id 9 qen o T w1 wfafe 2

B0 A2 hd € for 3 e 41 foRelt off %0 (order) o W€, URom (FTdet) w@H
T €, AU 3+4 =4 +3, g 3 A1 4 %I s2H | fafa=1 ww fafa= afom <d 2,
AU 34 %4 — 3. TH THR 3 TN 4 oM HH § HH Hewyul el g, W 3 a1 4
o o fafe= o fafa= aitom < &)1 era: 3 e 4 1 =1 qen qon el € fohg
3 1 4 1 A qT 9N AL B| SR qen WM & e g foe ggar € ‘3 |
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T4 TR A4 T W3 IR AU 3 4 T 9T HIGT AT 4 BT 3 F AN Hifew|
o9 frafafad 9 o B 8

it 11 o= X § U fgenard G « wHfafma (Commutative) el 2,
a5 9% a,be X & faT a*b=bx* azll

318707 34 fag #INT fF +: Rx R > RAA x : R x R - R wAfaH0 = fgenamd
Tfpamd 7, W —: Rx R > RTM +: R xR, - R Hafatma 72

FAFNG a+b=b+adM axb=bxa yvabe R, 3[TA + 0 ‘x’ FHAGHET
e WRFATd €1 qefa ‘— Fwafara T8 §, FR 3 -4 24— 3.
T YER3 4 24 = 3, FoEd T gl @ fR o swafatwa 118 2

sarevur 35 fag wifsT f& a* b=a+ 2bgr 9Refoa # : R x R - R &wAfafma
T B
TARIR 3%4=3+8=113R 4%3=4+6= 10, 3C: Hpa * HAMGTHT &l 2|
It &0 T=ag X & dF oreFEl s X H uRenfya fest fgenemd @i & gr
Hag & dRd 7 Al Uk wWifas SEE I3dl Bl FSd a x b ¢ e
(@ b) % c 31 a* (b * C) Bl Thal & R IS I ASF, ALIF &l ¢, T T
Bi1 SN (8 — 5) — 2 # 8 — (5 — 2). SHITT, i< HeaA 8, 5 3N 3 1 fgememdy dieman
‘SRl o g Hay 31fEH § S qek ok Sis® (Bracket) w1 GANT T TR ST
W A T R, 8+ 5 + 2 1 HH WHM Bl €, W W W (8 +5) + 2 el
8+ (5+2)THR 9 foad| 3md: diH a1 dF W sifures gt &1 4 &1 g9ihan g™
Gerer, fer shisahi o WA fR off, srefgqel 21 sow frefefea oRemn g eidt 2
uftarer 12 T fgemamd Gferan #: A x A — A @9 (Associative) Fegarrd 7, Afe

@*by*c=a=*(db=*c), ya b, c e A.

SETET0T 36 Tig wifse for R 40T qen on "= fgenur wiwand €) W=y =eeher
g 9 R H He=d @ 2l

AN q o "= €, it (a+b)+c=a+ (b+c)d™ (axb) x c=ax (bxc),

v a,b, ce RT| 9y 3fa¥ qen 91 9= 76l ©, itk (8—5)—3#8—(5-3)qe

B8+5+3#8+(5+3).

3EET0T 37 Tog ®iSY % a*b— a+2bgW W89 #: R x R — R ¥@=d & 2l
(8%5)%3=(8+10)*3=(8+10) + 6 =24,

SR 8% (5%3)=8#(5+6)=8* 11 =8+22=30.
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froguitfadt fgsmard gfwan &1 e o 59 o1ef | o1 wewel € fF 7w =iee
a +a .. +a fo@ whd €, Fifw w0 o & wRw 9% Wiy T W S 8 Wy
T U o A9 H, FF a, * @ % ...+ & WL (Ambiguous) W §, 5 T TR
SHISSH T JAN A fohall S| TR0 HIFSC o qeadi wanstl |, 5 el 3T a1 90 &l
Tferamd 1eren ek § 31fush WAt G 1 TE of, 9 hissehi 1 JENT foRar T ol
R fgenerdt wfipan ‘+' @ wefud G&a 1 (zero) 1 Tk ek forgioan o8 & fof
a+0=a=0+a, v ac R, 319, fordt «ff Ten ¥ 3= 1 Sied W 98 e smfafdd
T B R N T feafd o 9w iR (Role) T&A 1 §NT &1 HI ST 7, Fifh
axl=a=1xa, v ac R?| 399 Frefafga aftamw g et 21
uftarar 13 forelt e femum GfRam «: Ax A > A, T, T sadd ec A, A%
ELE W%,W (Identity) Wﬂ%,ﬂﬁ: are=a=ex*xa, v ac Agl

a1 38 fag FfST fF R ¥ 31 (0) =T o1 dcqush € T 1 701 1 dcdHh 21 T’y
Tfepaest —: RxR 5> R3W +: R xR — R & w0 % dqusr staga 7= 2

T a+0=0+a=adlN axl=a=1xa yae R& acd ? fF 0 a1 1 %Haw:
AU X, o qHeh 3TeFd B WY & RY U@ wiE o e 7@l ® T a—e=
e—a vac Rl s 7R 3% R ¥ % W o999 el foa wwhar € f&
ate=e+a yac R I @ = q = % qGHF g9 Tl A

feoguit RE 3 (0) o9 diewan 1 acqdeh €, fohg o8 NH o Gferan 1 qogmes e
2, Hifh 0¢ Narkga § N¥ &7 Gfha1 &1 &I qoemeh el 8l 2|

B0 QA: 3@d € fh oF Wi +: Rx R > R fau, fret weiae R
Heiferd Rff—a?m"rairﬁ?lc—ors“aw%%a+(—a)—0(‘+’ma—{:maﬁ)=(—a)+a

sﬁWRﬁwaﬁwém WmaeRa;ﬁo@wﬁm%ﬂRﬁ ﬁ

sﬂuao‘r{ﬂﬂﬂaﬁ%ﬁaxg—l(x ?m"ra—{:mm)——xazh sﬂ@ﬁl—rn%rﬁaauﬁw
W Bl 2

TROTHT 14 A ¥ THHh 699 edlel Th USd [geMd |hRal #: Ax A - A% fag
fordl sta@d ae A @ Wiwal « & G § Johuviig wed €, 9K A H T UH ST
b e & fha*b=e=b+*a® @ bl as Ufdad (Inverse) Fed 8, ol
Ttk a! g Feld i €
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SaTETor 39 fag i ff R¥ oF @fean <+ o faw — a1 gfaeim a® SRR H
Ton EiwA x’ % fau a0 w1 iy é 21
A FHifk a+(-a)=a—-a=0dq (—a)+a=0,3G@T — a ¥ Gwa o faw a

wuﬁwﬁn%|w°rw,a¢o,é€maxé= =éxa,1%mwaﬁqa‘a€‘%ﬁé
o WiwAl & fau a w1 gfaem 2
SaTEToT 40 fag FIST fF N§ o9 9fan '+ o ot ae N &1 gfaei| —a &

R NH on @fepan x’ o faw ae N, a¢1muﬁaﬁéﬂﬁ‘%l

TAHNNF —ae N, AT NH o9 Gfkar & fau as gfde™ — a &1 & Sehar @
Taf —a UfdEY a+ (—a)=0=(-a) +a Gg< Hl &l g FhR, NH az 1

WéeN,Waﬁ%%ﬁléaﬁﬁaﬁN&W%ﬁwaﬂmN
H Ton Gfeer o fo = e 2
ISR 34, 36, 38 991 39 W TR il ¢ ToF R o Hiehan shafafwa qen ae=d

feenur dfwan €, foew 0 dcmes 31@9e 9o ae R, v ahl Siqei™ 3&9e — a gl
2l

[ wrgraret 1.4 |

1. Tuife =ifsw f& @ fafafed yerR 9 oRafva g 9fea « 9
feamumd Sferan o Bt © A1 ET| SH <90 § S o+ Uk fgenum wiwan T 8,
sifaer off gqaEy

(i) Z+ ¥ a*b=a-bgw aRftm dfswan =
(i) Z*¥, a*b=abgW TRwG Ffkan =

(i) RY, |fan =, a*b=ab® W uRefya
(iv) Z+¥, gfan *, a* b=la- bl g7 aRefya
(v) Z+ ¥, I «, a*b=agm aRkwfa

2. Trafafea ol g fgenam 9@fean « o fau fAuifa wifse o =
feamemd swHAfaf™E & qen = « ge=d
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(i) Z ¥ a#*b=a—bgr gRefia
(i) Q H, a*b=ab+ 1gw uRefa

(i) Q |, ax* =%§W‘Tﬁﬂfﬁ|ﬁ

(iv) Z*H, a*b=2% grr uRefya
(v) Z* H a*xb=a gr uRefya

(i) R—{-1}H axb= ﬁ g gRenfa

3. "= {1,2,3,4,5}H a A b="T11a9 {a, b} g0 ufenfya fgenad @i w
foar wifsw) gfwen A & foau w@feran arof fafag)
4. == {1,2,3,4,5) H, fafafea wfear aroft (IRt 1.2) g7 aRkefa,
fgamml gfhan * W fo=ar Fifsw qen
(1) (2% 3)*47qH 2 % (3 * 4) hl UReha HifaTl
(i) M * FEfETTHT 27
(iii) (2 * 3) * (4 * 5) 1 IReheTd hitery
(Gehd: =1 |Reft =1 9= Fifeg))

R 1.2
o 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 2| 1 4 1
5 1 1 1 1 5

5. A oifaq fe §==a (1,2, 3,4, 5} ¥ TH gl @i+, a+ b=adel b
%1 HCF g/ ufRefia 21 @1 |iepan « Suge w9 4 § uftfoa wiepan « o
A 8?7 3199 SW 1 SAifac ft sdersu)

6. A ofifee fos N U fgsmemd @i +, ax b=ada ba LCM g/ aRenfia
21 Treferfed o it

() 5%7, 20%16 (i) = GiHT * HAEEET § 2
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10.
11.

12.

13.

a9y U9 Hed 29

(iii) = * FE=d 87 (iv) N % o qcg0e 37999 T HIrT
(v) No & § o@gd * Gl & forg ogepmoia €72
F A= {1,2,3,4,5) % a*b=adab® LCM §R IRIbG * Th
fgemumdt wiepan 22 o1 S o Sfifaed ff Sdemsu)
7 efifee fF N # a* b=ada b HCF 1 9Refud we fgemard dfshan
21+ HHEHT 2 1+ Wewd 22 0 NH =9 fgenadt wiwman o qoaueh
1 A 872
M e for 9o demetl & 9g=ad Q # fefafed YR & R« T®
feamemd wfewan 2

i) a*b=a-b @ a*b=2a +b?

(i) a*b=a+ab (iv) a* b= (a-b)?
ab

(v) a*b=— (vi) a* b=ab?

4
I FHIE foF 399 ¥ Fi9 G Gt wAfEHEE § $) S 9wed 7

eq 9 H &) T2 Gferwst § ford) 1 acgues §, 98 ddesy

A AT FFA=NxNT de1 A¥ (a, b) * (c, d) = (a+ ¢, b+ d) gr1 gRenfa
s fgemurd G ?1 fag FIfST &%« wufafma aon ge=d 31 A S « &
A 3ToFd, A HE 7, A 9 R
Faesy, fom @ frfafad we g € =1 s €) eiifaer ot aqemsu)
(i) 99==a N¥ fodlt ft == fgemardt wfkan « o faw a*a=a, vae N
(i) TE N * Th Ay fgema G €, @ a*(b*c)=(c*b)*a
a*b=a'+b TR ¥ IRwfa N # T fgenamt fepan + W fo=m wifs) s@
frfafed § o 98 IW 1 T4 FHiS
(A) * HE=d qen Hufatmg aH 2
(B) * sutarma 2 fohg we=d el 2
(C) = dre=d € fohg wufaf™a & 8
(D) *4 df swafafma g ¢k 7 e @
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fafasr 3ergvor

SETETUT41 AR TR, T=IA AH oo ey €, a1 fag #Ie fF R, AR, Ft T
ool Had 2

Tl fw R T R, T HaY € T (a,@) e R, T (@, @) R, yae A T
™ 8 7 (3, @) e R,NR,va a9 fag g € &% R N R, =g 8 T:
@bye RRNR,= (@b e R TN (abeR = (baeR T (baeR, =
(b,a) € R, "R, 3/: R MR, FAHT 8 38 ¥R (a,b)e R, "R, T (b,0)€ R MR,
= (a,0)e R, T (3, c)e R, = (@0 e R "R .38 fag & & fF R "R Twmes
1 #1: R,NR, TH Joaal Hae 2|

IEEI0T 42 AH ST T 9=ea A H ¥ quiiehl o fad g (ordered pairs )3T

T Y R, (X, y) R (U, V), I 3R sheaed afE, xv=yu g0 afwfia 21 fag s
foF R T qoaa dee 2|

T TREAT (X, Y) R (X Y), v (X Y) € A, FifF xy=yxel 399 &< a1 & f& R
wWaed B T (X Y) R (U, V) = XV =yu = Uy = vx 3R gqfeT (U, v) R (x, y)B1 399
T g € T R @ufid @1 6 WhR (X, y) R (U, v) @91 (U, V) R (a, b) = xv=yu

b a
q ub=va= wi=-yul= X =W = xb=ya 3R zEfaT (x, y) R (a, b)El
u u
AU R Gk B 37d: R T qoadl Hael 2|

SEETOT 43 A WS R X = {1, 2, 3,4, 5,6, 7, 8 981 AF ofifey f& X o
R, ={(xY):x-yHE&N 3 ¥ 94 2} 5 UIW Th Fael R, T T2 R, = {(%, Y): (% Y}
{1,471 {x,y} < {2,5,8} A{(x,y} < {3,6,9} 51 ¥4 X H T 314 Tael R,
21 fag s & R, =R

el Al HIfT R (1,4, 7}, {2,5,8} T {3,6,9) T=adl | ¥ Y& 1 Alqareror
(characterstic) 7€ € o s7op fordlt ot 1 Sfoeel w1 3@ 3 1 Th O 21 @fIq
(X, y) € R, = X~ yq&A 3 & 0 T xylc{l,4, 7T {xy} {258}
Xy} c{3,6,9) = (X, y) e R, 3W@: R, cR,. 3 ¥R {X, y} € R, = {X, y} C
(1,4,7) W {x,y} c{2,5,8} AM{X Yy} = {3,6,9} = x—yHEA 3 Y 9T = {X Y}
€ R.399 W= &l € fF R, cR.@: R =R ?I

IEETOT 44 0 ST fF f: X > Y TF %o 21 X ¥ R={(a b): f (@ =f(b)} g0
USd Uk Hee R Refyd i) Sifew R 9 R T qoddr de @)
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g9y 9 wed 31

& Yo% ae X o 0T (a, @) € R, Fifw f(a) =f(a), @ TI= ga & fF R @qed
21 36 YR, (3, b) e R = f(a)=f(b) = f(b) = f(a) = (b, @) € R. THfT R FAMHA
21 I: (@, b)e Ra (b, c) e R= f(a) =f(b)an f(b)=f(c) = f(a =fc) =
(a, ©) € R, T@eht arcad ® foF R Wik 21 37: R T qoadl Gad 2

SaTEtuT 45 Truifta Sifse for aqeaa R wew frafafaa fgenard diwanet § 9 s
o = § 3R %A @ wafatTg g

(a+b)
2

(a) a*b=1,Vv abeR (b) a*b= v a,be R

&'

(a) TI=AA IR G a*b=bxa=1, yva be RTY & (a*xb)*c=
(1xc)=17aam a*(b*xc)=a=*(1)=1, v a b, ce R R TRTI a0
FHHfEHE <A B

a+b b+a
(b) a*b=T=T=b*a, V&beR,mﬁwm%ﬁ*Wﬁﬁﬁq
B
(a+b)
(a*b)xc= * C.
2
a+b re
: 2 =a+b+2c
4 2 4
forg a*(b*c):a*( +C)
a+DFC
_ o) :2a+b+c¢a+b+2c(qmmﬁo
2 4
Iq: + We=d 7l 2l

SETETUT 46 =9 A = {1,2,3} ¥ @ q% |l Toheh! ol o1 W& FG HITey)

T {1,2,3) ¥ @F d% Teheh! el ohadl oI Fdlehl 1, 2, 3 %1 HE=Ed B 3d:
(1,2,3} 9 @& 9% o gfafasl (Maps) &1 el &A1 09 Tdiehl 1,2 , 3 o wA=dl
F P G & e e, S fF 31=672
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32 T

IEETOT 47 qH SitST o6 A={1,2,3) 81 a9 fag HifeT f6 T8 ool &1 g =
g, f (1, 2) @@ (2, 3) € @R S wIqed a1 G df € fohq @i &l 2|

7o {(1,1),(2,2),(3,3),(1,2),(2,3),(1,3)}, (1,2) T (2, 3) AaTal Grell 98 qad BT
Tee R, ®, S WIged qn et ¢ fohq TAfoa 96 €1 o/ ARk R W W (2, 1) F@
g, @ T Hew R, 379 Tqed q91 Ttk € W WA € €1 TH TR ¥ R,
# (3,2) @l o R, W X Tkl €, Fomw erviee wqorerdd €1 wenfa 5a R, # foRel < gt
(2,1),(3,2) N Th FH (3, 1) HI T o1 Gehd B, iR LA i T BH, Heh[Hehdl
AT @ o fou, 919 979 i o o forg a1ed gl ST SR 39 qiehan gRy e Heie
Ttd off g e, S et T 21 or: endfie wedl i el g i B

saTE Ul 48 fag ST ff === (1,2,3) | (1,2) e (2, 1) Fl i HH o
qoal Heell 1 HE 2 2

T (1,2) TA1(2, 1) Sl Al HE o1ell T8 B gl e+ R, {(1, 1), (2,2),
(3,3),(1,2),(2, 1)} 81 19 et 4 ¥, FHa: (2,3), (3,2), (1,3) (3, 1) 99 5= &
I &9 70 © foRdl Tk I, S (2, 3) ® R, H Sdafde ®wW T, @ wuiad o o
g9 (3, 2) ®I ot T =W, W & HshAkal =g 89 (1, 3) @A (3, 1) H TH H
fe e 2 o1a: R, ¥ 991 Joddl HaY Shad Wi WY 71 THY T g € R
(1,2) 9 (2, 1) 1 SHafde & ol qodl Gaei i o G & 2

IETETUT49 Targ HifSe fof {1, 2) ® U fgenur wiswmanet o) Sen shae w8, formen
ToqHE 1 7 den foger sfarfa 2 o1 gfaam 2 2

e (1,2} W g fgememd d@fman +, (1,2} x {1,2} 9 {1,2} ¥ T e B, 7fq
{(1,1),(1,2),(2,1),(2,2)} B (1,2} T TF el Fifh s1efre fgenad dfwan « &
U qomeh erEEe 1 €, s x (1, 1) =1, % (1,2) =2, % (2, 1) =2 3R W (2, 2)
% oI 21 el forshed 91 W@ ST ©1 STk 2 1 Wiaelm 2§, SEferT # (2, 2) STavas
®q Y 1 % S0 2l 3d: e fgenard wiwaed &1 gem shad U 7

SETET0T 50 T8 H e Ferd I N > NW fa=r Sifse, st I, (0 =%, yxe NN
uftafia 21 fag Fifsm 6, 7afa 1 sTesRs @ frg frefafad yer @ affod wer
I,+1 : N — N TsT® T&f 8

(I + L) X =1 (X + I (X) = X+ X=2X

T Teadl [ s § fhg I+ 1, STesesw € 21 i W geud N o
TH HIF9 3 o GHhd ¢ foeh forg wid N ¥ fordft U@ x &1 sife 46 © T
(I, + 1) (X) = 2x = 3 =
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Ty T§ ®ed 33
3IAT8L0T 51 f(X) = sin X G 9&d Werd f: [O,g:l%R q9T g(X) = cos X G U Theld

g:[O,g}aRﬂﬁWﬁmlmWﬁfH%Tgnaﬁlﬁ%,q'{'ﬂhgmﬁﬁ
2

Tl it [0,%},65 D fo-faet ste@al x, 9o x, % U sin X, # sin X, @
cos X, # cos X, THIAY f To1 g I € AewAF FY W THa! &1 WY (F+g) (0) =

. T e 4
sin 0+ cos 0 =142 (f+g)(§): sm5+c035=1 HEE R gqéq—qﬁ T ®)

T 1 ¥ fafaer goaraet

1. AF &ifSe fF f: R > R, f(X) = 10x + 7 g1 GRHAMG w81 Tk TE Hod
g: R — R HifSw f@er @ gof=fog=1 7l

2. WA AT fF f: W W, f(ny=n— 1,3 nfaem € @1 f(n)=n+ 1, n
Tm 7, g uRefa B fag SIS o f gepaoiia 1 f 1 gfaets @ Sife)
el W THE Uikl 1 qg=a R

3. A f: R — RIE f(X) =X — 3x + 2 1 GRHAME © d f (f(x) Ia Hifsa

4. fag wIfST fF f: R > {xe R:-1<x< 1} 5= f(0)= ,Xe REM

1+ X1

IR e Teheh! el ST=0E® T

5. fag iS5 f(x) =x* g 9&9 we f: R — R Tk (Injective) €l

6. A HeHl f:N—Z T g: Z — 7 3[BT S 39 TR 8 Tk, gof
Theh & TG gTchsh el 2
(Feha: f(x) =xae g(x) = Ix| R fo=m =ifaw))

7. A wedl f:N - NTM g:N— NF [0 T, St 39 TR & 6,
gof eTesR® ¢ fohg f s &l 2l

Xx-1,x>1

(Tehet: f(X) =X+ 1 qe Q(X)={ 1 yop W frem i
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10.
11.

12.

13.

14.

Tfora

. T e S X e gen B1 PX) S R X o W SudgeeEl s g

2, W fomr ifsy Frafafed @@ 9@ PX) § T Hay R aRefid i

P(X)® Sueg==al A, B fa, ARB, 9% #IR shaet o€ A B 81 @1 R, P(X)
H U Joadl G 27 310 S H1 i off fafau)

. foreht =T oIfea w==a X o fau us fgemamdt 9fshan = . P(X) x P(X) — P(X)

W foeR #IT, St A #B=ANB, vA, B e P(X)gRl qRefid &, &l P(X)
T X 1 S Geed (Power set) €1 TG ISy for g9 wfepan =1 doameh
e X ® 91 Wihal o fou P(X) ® sheel X SHehAvig 3e7d €l
=4 {1,2,3,...,n} ¥ 9 T °h T oS5 Hedl i Gl Aq iy
oM oifeg o S={a, b,c}dam T=1{1,2,3} TISHT s o feAtetiad werl
Fo fofq F' 9@ shiferg, afg sees st 2:

(i) F={(@3),(b,2),(c D} (i) F={(@2), (b 1), (c, D}
a*b=la-bldem aob=a, va be R g gftemfog fgsmumdt wfewanen
#:RxR—>RdIMo0: R xR — RR fo=r #ifvu| fag Hifse fw « wafafm
2 W "ewd T €, o WEwd € Wy wutatme 6 81 g fag ity o e
ab,ce R% faT a* (boc)=(a*b)o(a*c) e [aR U@ el €, @ &7 Hed
® o wfean « |iewan o W fordafid (Distributes) Bt 21 R o Wigwan + X forafi
Bl €7 39 ST 1 e ot aaqensy
et e 31fied Ig==a X & feaw AF <fifse &+ : P(X) x P(X) — P(X), <&l
A*B=(A-B)U(B-A), vA,B e P(X) g0 uRwfiq 2| fag sife for e
T (), HiHA * BT qodHF ¢ 9 P(X) & G AT A kUi ¢, 39
TER fF A=A . (Fhd :(A-D)UO-—A)=A. TN (A-A)UA-A)=
A x A =0).

Frfafed TR @ 9= {0, 1,2,3,4,5) ¥ T fg3merd diehan « aRefia it

a+h, gk a+b<6
axb=
a+b-6, I a+b>6

fag FIfT fF 7= (0) 39 Giran &1 qcq9 € qe1 Gg=ad HT Gk 379
a0 IehHAIA ¥, 38 YHR T 6 — a, a & dfaeim™ 2|
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15.

16.

17.

18.

19.

g9y ©@ w35

H e fF A={-1,0,1,2},B={-4,-2,0,2} 3R f,g: A - B, %

X—%‘—L X e AgR R ®er €1
f qen gEEE €2 3 SR 1 it off SR (ekd : e wifey fm 9
%o f:A—> BAog: A — B EAH HEal € 4% f (@) =g@) vae Az

e A={1,2,3} 8 @ U@ Gae T erea (1,2) @@ (1, 3) 8 IR S wged
e THiHa € fohq WeptHeh el ®, 1 Wew ®

fX)=xX—x, Xxe AT 9(x)=2

(A) 1 (B) 2 < 3 (D) 4
e A=(1,2,3} 8 @ Fed (1, 2) 9Tt qoddl Heel w1 @ 2
(A) 1 (B) 2 < 3 (D) 4

oM ST fF f: R — RE @ Frefeiead yer o uitenfid fogd we (Signum
Function) 2
1, x>0
f(x)=40, x=0
-1, x<0

dM g:R >R, g =[x, 5N Y4 TEWH YUl Fed €, Sl [x], X &7 @1
X SR qUiish ©, al 0 fog qem gof, 3a¥el [0, 1]H HU (coincide) B2

e {a, b} ® fgened wiwenet w1 gen ®
(A) 10 (B) 16 (C) 20 (D) 8

RIS

TH AT H, BH fafad] YR o e, wedl qen fgemamdt gfeansti =1 s1ezem foman
21 39 e ) g fava-ayg frefafea 2:

*

*
*
*

X H, R=¢0cXxX 50 74 "+ R, faa gaier 2 21

X ®, R=X x X §N US4 Gad R, Hrefaeh dael 2|

X ¥, T g fF yae X, (a a) € R, @ Gae 2

X ¥, 39 YR &1 a9 R, S Ufded (a,b)e R %1 ac9d © % (b, a)e R
I Y= e & wahE e 8

X #, gfqad R, (a,b)e RAA (b,c)e R=(a,c)e R va,b, ce X &l FT=
T ATl HaY R HehlAeh dad 2|
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*
*

*

*

Tfora

X ¥, G R, S Wiged, Gafd q Tk ¢, qoddl delel ¢

X o, fordll goo@ a9 R o faT ae X & &M@ qoadt & [a], X 1 98
STE=a § f5geh gt sread a @ gefua &)

Tk HoH f: X — Y Tohehl (31%e1 Toheh) Tel o, RS

fx)=fX)=x =%, v X,X € X

Th Bod f: X o Y ATeSIEeh (AT ATBET) Hor ¢, I Fhdl g5
yeY,Ixe X, 39 IR T f(x) =y

TH WE f: X — Y Uchehl AT 3TESTEeh ( AYST Uehehl ATSSTET ) Herd
2, A f Then! 9d1 3T=SH I =

W f: A—> BAglg: B — C & ®aieH, %o gof: A— C®, St gof (X)
=gf(X), vXe AER W1 I

TH Her f: X — Y SFSRAYIE €, 4K 3g: Y — X, 39 TR fF gof = 1 a2
fog=1,.

T o f: X — Y SehAUNE ¢, 3% IR Sheel IS f Teheh! qe1 T=aTeh ¢
frdt wew URfia wgesa X & folq ®wed f: X — X Thehl (dER
ABEF) B, AR SR Feaw AR TEORE (TWHER THET) B T
foreht aftfira wqe=a o1 femerfre qorerd (Characterstic Property) €1 7€
ARG T== o Ty g el 2

AT TF fgamemd Spai«, Ax A ¥ ATH TF Hed * ¢

T 9T ee X, fGamemd SR # 1 X x X — X, & aHe 3699 7, AR
axreza=e*a yae X

HE TS ee X fgamemd @fpa +: X x X —» X, & fou erwvita
BT ®, A TH WH be X o Ak 8 6 a*b=e=b*a? &
e fgemurd wfepan « &1 dcawer B e1@Fd b, a1 UideW weera ®, 5
a' ¥ frefrd & 2l

X 1 Wk Hiha *, wHGEHET € 9 a*b=b*a yvabe X

X ¥, Th Hipan + @Eed ® 4€ @*b)sc=a*(b*c,vabce X
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a9y T He

Uferfaes gyl

T i Heheddl, R. Descartes (89 1596-1650 5.) ¥ YRH &1 &Y Th @dl
et o faenfd g¢ €1 Descartes 5 1 1637 2. ® 310t wigfafd “Geometrie”
Y v ‘Bod’ R YA, SAHAE o5hi, S sAfqweeE (Hyperbola), qRee™g
(Parabola) T2 JEigd (Ellipse), Tl STEIA hid §HA, Teoh =< UM X °h &7 Ulh
o x"oh 31 H fRam ol James Gregory (91 1636-1675 2.) o oTut hfd “Vera
Circuliet Hyperbolae Quadratura” (81 1667 %) H, e i Teh T AT 9 o,
S Tt 3T ¥ WSS 1eqan 31 Hishansti shl SR WA hid | W Bl
g1 9§ § G. W. Leibnitz (1646-1716 ) = 1673 € ® fafaa st wigfafy
“Methodus tangentium inversa, seu de functionibus” T 9% ‘o i TRt TEr
T o6 27ef ° YA TR, S el ook oF T fog § SW g O 3§ YR aRafdd
Bl el €, S ok W feig o e, ok w1 Yeuran, ok i Tt qen sifers
gRefda B €1 qenfy 31aet shfa “Historia” (1714 S.) § Leibnitz ¥ % i Tk =)
T SRA T oF &9 H JAN fRan ol aenet x 1 wed Y3 ¥ AF 9 9
TayeH AfR &I John Bernoulli (1667-1748 £.) 4 Tage™ 1718 3. H HohaH
(Notation) ¢X ! STRIYT ‘X T Hed’ i Yehe i oh A fohal ol WG He
=l Trefta @ o fau gdis, S f,F, 0, y... %l AUH YA Leonhard Euler
(1707-1783 %) BRI 1734%. H 10T WEfA “Analysis Infinitorium” o JeIH @UE
H o 7@ o 91§ ® Joeph Louis Lagrange (1736-1813%.) 7 1793 5. 310+t
qigfdfd “Theorie des functions analytiques” JeRTIRTd &, o 3=iA fowemonas
(Analytic) e o 9R H iEa sl off qe Fehad f (x), F(X), 0(x) 3T T J=0
x % f9=1-f9=1 el o faq T e 9]¥d Lejeunne Dirichlet (1805-1859 %)
et st R <1 SRt T 39 THA I 21 @I S qeh adaH hiel § Hed
1 e Ygifaes TR 1 T & g3, Sl Georg Cantor (1845-1918 %)
5N fasrfaa q=ud f9sld o 9% g7l 9HM &id | Jaifad % & 9q=ad
dgifash IRETST Dirichlet G/ YT o &l GRWTST &1 HE ST
( Abstraction) %I

4

> —
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12081CHO2

yfaetm Ferurfada we

(Inverse Trigonometric Functions)

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

2.1 9fHaT (Introduction)

A | W, TH UG Yeh & T Rl BoM f %1 Wl |

f-1gr frefua afae™ (Inverse) we &1 31 shaat
adt @ A f Thep! 91 TS €1l 984 W Hord U@ §
S oheh!, AEBESH AN G € TEl B, TEGT BH Sk
WAl w1 o e T Wehd €| el XIH, B UG b §
o SepividE wem oo e () 9id ST
URER § Tohen! G 3MESEH el B € IR gHfery Seh
Wil k1 St el Sl 1 39 1A | g rehvitid e
W‘ﬁ#ﬁﬂ%ﬁﬂ@ﬁ@ﬁﬁm@estﬁcﬁom)
1 1A w1, 6 3o giaami w1 st gHfeem
B © 3R eferEl g ufdelml o1 sTaciiRd Tl THeh
STk 9 gfaaimi oh o IR TureH (Properties) T
ot fomm &3

Arya Bhatta
(476-550 A. D.)

i SreRivfid wer, %o (Calculus) B T mgequl gfen fom €, #ifw
3! eIl ¥ & THIRA (Integrals) TRHATE B €1 Wiaeid Brepofid™ wemi st
HHheTAT sl G fom den At (Engineering) ® +ff gfa 2

2.2 IMURYA Heheu=Td (Basic Concepts)

el X, ¥, g9 Breroiidia e o1 SAeeE o goh €, S feieiiad ¥R 9 urefa §

sine i, 3?[941?[ sin:R—[-1,1]
cosine T, 31?41?[ cos:R—[-1,1]
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yfaes Sepmfada ®e= 39

T
tangent e, 3??4'T?L tan:R—{X:X=(2n+1)E,ne 7} >R
cotangent ™, S?Hf?[,cot:R—{X:X:nn,ne 7} - R

T
secant Theld, STﬂf?Lsec:R—{X:X:(Zn+1)5,ne Z} > R-(-1,1)
cosecant Wi, ?:Tiﬂ'c[,cosec:R—{X:X=n7t, neZ} ->R-(-1,1)

TR AT | Hue i W g € R AR f: XYW UER € TR f() =y T
Teheh! Gl STT=BTEsh el @l dl 84 T Sigdid %o g: Y—X 38 TohR IRma T
Thd € T g(y) =X &l xe X a1 y=f(X),ye Y B T8l g Wid =f &1 I
3R g TRE =f 1 Widl Hel g e {1 Fiaei™ wed 8 3R 3@ 1 g\
frefia & €1 W € g oft Tohep! A TSR Bl € 3R g w1 Sidei™ e f el
T gl=(Ff")'=f 3o A A

flof)=Ff"FX) =F"(y)=x
S fofy=Ffd(y) =fx=
ik sine Wl o UIq IRl ST 1 TY=e © qel 391 TREL FId 3fale

-1, 1]%|aﬁ%nsaasmaﬁ[; ”}ﬁaﬁﬁqﬁ(qﬁmﬁm)aﬂ% @ T TR

[ 1, 1] STel, Th Teheh! do 3AT=S1€eHh Hord &1 Sl &1 or&del §, sine Held, Siaual

-3 -7 —-T T T
[T THTE} [5 7} ot %, 9 Felt o S A A 9 1L 1]

oTeTl, ek Teheh] qef 3TE8TEH Teld B Sdl 21 37d: 89 78 4 Toiesh 31aUal ¥, sine
Teld o Giqel™ ®er i sin (arc sine function) §R1 T&Yd ®d €1 37d: sin”' Th
wer ¥, foe wid (= 1, 1] 7, ﬁmwwﬁw[ 37‘,_7‘} {i‘ﬁ}q{ﬁﬁ_ﬂ
2 2 2 2 2 2
T | ° HiE ff SaUel B Hehdl 21 TH YHR o Yo AqUel oh HUd BH el

sin"'shT Weh ¥IRAT (Branch) T Bieft &1 o8 v, et afer [— —}% & T

(q&A U @) Feard 8, 5 o 1R & &9 § o el o sin &1 fo=-fae
wrErd frerdt €1 59 39 Weld sin! 1 Sooid d ¥, q9 &9 39 Wid [—1, 1] qen 9RER

{; ﬂwwaﬂaﬁ%ls@%ﬂsm"[ 1, 1]%{7—}%"@%%'
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40  wfora

Yfaei| e w1 IR g, I8 (R fieherar © TR sin (sin! X) = x, AR

—1<x<1 a4 sin”! (sin X) = X AR —gSXSg 2 E,_:{:Pf Rl o, I y = sin™! X g
siny:X%ﬁT 2l

fewguit

() &8 =A™ 19 96 2 TR, A y=1f(x) T ehaia e €, df x=f1 (y) gl
21 37d: ol e sin ok oTei@ | x e y 1l 1 wem fafma wih e
sin™! T 3TMei@ 9T fehan ST Wehel B1 214fq, 41 (@, b), sin el o ST
wh fag 8, @ (b, @), sin Fe o Wiaelid e 1 G4 {6y 8l 81 o1 wer

7 v
o Y
y=sin"'x y=sinx 3y =sin" x
3TTeRTd 2.1 (i) TRt 2.1 (i)
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(1)

o Sepmofada ®em 41

y = sin”! X &1 e, ®ed y=sin X i@ § x4 y 31&ff oh T fafta
ok I FeRa ST Wehdl €1 He y = sin X AU ®e y = sin”! X% @l i
amepta 2.1 (i), (i), § S9N T4 B| WAy =sin! x o e § MU fafgd am
& Tl i Feftd s 2

g Te@eran ST Gehal 8 T Uidei™ e w1 eet@, 3@ y = x @ qia: (Along),
T A HAd oF S Wi {49 gfdfEd  (Mirror Image), 1 9UEdA
(Reflection) o &9 H Uwd R ST Wehal 81 T &1d 1 e, y = sin X ql
y =sin”! x & 3= e (Same axes) W, & Ao ¥ H ST Gl ©

(3Rt 2.1 (iid)) |
sine W % THM cosine Held Hf Teh T He & Fgeh Uid ardfas s

1 e ® AR forent o wq=ea [-1, 1] €1 9 €9 cosine Feld o Hid i 3adrel
[0, 7] & i T 2 qf I8 ISR [—1, 1] 9l Teh Tehsh! 2 ST=sTedh el &1 Sl
81 a&qd:, cosine B, W@l [, 0], [0,1], [, 2n] Seanfs & | forelt ® off wiifira
B 9, URER [-1, 1] 9Tl Teh Toheh! 3Tl ( Bijective) el 81 STl €1 37d: €9 g

q9

Y% AT § cosine FEA o Gfaeld 1 GRHIG Y Thd 21 89 cosine T

% Hfqeq el i cos™! (arc cosine function) g1 F&fUq R
21 31d: cos” Tk Her B Torer oid [—1, 1]7 3R 9i&R [—x, 0],
[0, ], [0, 270] Tefe | | whiE off a0 e Hehel €1 TH WhR
% Y% A o TG 8H Held cos! hi Teh IMET W< Bt
21 = v, fgent 9 [0, 7] €, 97 e (Y " 9e)
FHEadl 7 IR 79 faed ©

cos':[-1, 1] = [0, ]

y=cos™! XGNI USA el &1 e Il YR Gl S Fehdl

Y
N
)
2
ol BB
3
2
- T
I
2

N

, X< >X
g S fRy=sin"' x 3e@ & IR | 9uiT fman < g 2 SLpA
y=cos X T y=cos ! x ok 3@l i ARfa 2.2 (i) T (ii) 2
F feern T 2 Y T
1 B3
Sn T St
-2 -7 2 2 X —27T>
S /-3 T lo N 3m2n N7 S
2 11 ) /_T
N
Y’ Y’
y=cosx y=cos'x
3Rt 2.2 (i) JMRTd 2.2 (ii)
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AW 379 BH cosec !X T sec ' X W fo=m &1

WCOSCCX=$,WCOSCCWWWW{X:Xe R 3R x# nr,
nNe Z} ® @ 9RER =99 {y:ye R, y>1 3&al y< -1}, 3Aofd, qq==a
R- (-1, 1) 31 z@a a1 € T y=cosec X, —1 <y< 1 &l Bg H 3= G atars
Wﬁwméﬂm%n¢w(Integral)ﬂ'ﬁ%mqﬁﬂﬁﬁqﬁ%lZlﬁ«'

U cosec e o Wid hi FaUed [—g,g}—{O},ﬁ@ﬁﬂWé,?ﬁ%@Qﬁﬂm
ATeBEHh e el ®, e aieR wqed R— (- 1, 1). Bl @1 a&d: cosec Hel,

. |3t —¢ —T T T 37 . .
SAAAl [T,?}—{—W}, [75} - {0}, [E,?}—{W} s o § fedt o oft
TifTd e o Toheh! TR BT € SR 9k R W==d R — (-1, 1) €dl 81 39 YR
cosec”! T U Tl o &9 § GRHATG  Hehel & ForGe1 Ui R—(—1, 1) 7 31K 7R
-3t -7

P '[__,_}_{o}’[T,?}—{—n}, B,%ﬂ—{n}mﬁ 79w o tw

- T

Herdl 21 IR [?,E}—{O}éwﬁmwaﬁcosecl 1 & WG %ed ¢ 39 TFR
e o fefafEd we ¥ o el e

y = cosec x
y = cosec x

3TTeRTd 2.3 (i) 3TTeRTd 2.3 (ii)
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cosec! :R-(-1,1)—> [_—;,g}—{o}
y = cosec X AT y = cosec™! X o @l =1 3Mehta 2.3 (i), (i) § Te@emn w2

1 . e
T W, sec X =,y =sec X A T R—{x:x=(2n+1)5,ne Z)
COS

2 e uE wg=Ed R - (<1, 1) 21 z@&1 @il B 6 sec (secant) ®eld
~1<y< 1 Sigak o= g ardfaes T 1 U89 (Assumes) Hl € AR T8

g%mw&mqﬁwqﬁélqﬁ{%ﬂsecam el oh Wid i AU

[o,n]—{g},ﬁ@ﬁaméaﬁg@@ﬂﬁamwwwm%mqﬁm

T

WR-(_l,l)gﬁm%lwﬁsecamwm[_n,O]_{%},[0,7:]-{5},
[n,zn]_{%"}swﬁﬁ@mﬁaﬁmﬁaaﬁa@mmm%aﬁxm
IR R— (=1, 1) 81 21 3%d: sec’' TF U Hod o &9 § URWfG 8 Thdl 2

e wid (=1, 1) 8 R Toren afew sfauat [—n,O]—{_—;},[O,n]—{g},

[n,zn]_{%‘}swﬁﬁ@ﬁgsﬂam%|saﬁ@mmawmgﬁw

sec”! 1 Fa=-fo= sy et €1 o' S e aieR [O,n]—{g}‘zﬁm%,
T sec! 1 GEA W@ HEAK &1 TR eF FEfafed yeR 9 o S B

sec’: R-(-1,1) = [0, ] — {g}

y=sec XT y=sec Xk M@l ! sehiaai 2.4 (i), (i) o fe@emn @ 21 37
T, 319 ¥H tan”! 94 cot! W fo=m i
e w9 2 TR, tan wo (tangent TeTd) 1 ITd EH=UA{X : X € R de0

x¢(2n+1)g,ne 7} 91 9RER R 21 g8kt &1 ® T tan wem g & fawm ot
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- T 21T
1l i o N
X (0} X X'€ - 0 'L 3n 2> X
-2 -1 1 2'-1 2 2
------- —-i---------- I_Z ]
2 [ )

T : , .

\ 4 [ ' 1

Y’ Y

y=sec'x y=secx
STTeRTd 2.4 (i) 3TTeRfd 2.4 (i)

S for TR 7 31 7 T angent e 3 Wi H S [;jgjwﬁwm

g, @ I TF Teheh! q1 =BGk Held & Sl ¢ 9@kt IRER 9= R &1 €1 ar&ad

. y . (3n -7 T T T 37 . .
¥, tangent e, STaRTetl [77] (7,5 j (57] T H 9 foedt § ot

Fiftrd e W Toheh! =BTE Bidl @ SR @R URER W==d R eIl 21 31U tan” TH

T eld o &9 | IRYId 81 ehdl €, TSreent 9d R 81 3K 9ER Sfauat (izn_—;]

(_—;gj (33—;] T § § w1 off 8 ghdl g1 39 SHaUel g1 Fed tan &

far=-f= vt faerdt 21 a8 e, T 9 (_—;gjgﬁ?n 2, W tan! 1

|

A& VTGN Feadl ¢ 30 FhR

| a

rL [
tan™ : el 2,
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y=tan'x
y=tanx
TR 2.5 (i) STTeRTd 2.5 (ii)
y=tan X1 y = tan'X o 3@ i SRiqEl 2.5 (i), (i) & fe@emn @ 2
& A ® T cot oM (cotangent We) 1 Wid TSI {X : X € R AT X # nr,
ne Z} ¢ a1 9RER gq==a R 21 391 219 © & cotangent ®ed, ok quiiehtd Tureil

y=cotx

3TTeRTd 2.6 (i) 3TTeRTd 2.6 (ii)
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o foru gftafia =Y €1 3 89 cotangent Weld o id 1 el (0, 1) § HfHd T
g dl 78 U R oTell Teh Teheh! STeaT<l el €dl 81 o&id: cotangent Teid Siaral
(-, 0), (0, ), (m, 270) STE & @ Foreht & off Hfifi 29 © Tohap! =0Tl B © @ik
gHehT URER Teed R Eal 81 oid | cot™! Uk UH el o ®9 § G € Hehal
, Torgent wid R &1 @R 9y, sfauei (-, 0), (0, 1), (1, 27) 3o | @ =i off g1 9
el | Her cot! Wi fa=-fa= wmEmd e gt ©1 = v, frent 9 (0, 1)
I 7, e cot! H HBA YIMET Fegaldl &1 30 bR
cot': R — (0, m)

y'=cot XN y = cot'Xx o 3Met@l i Mehfaal 2.6 (i), (i) & waf¥fa fman = 2l

Frefafed arolt 5 gfaam SeeviHde wedl (J&3 A wraet) i S9eh il
den iRl o @Y wgd TR e 2l

L [ nox]
sin : [-1, 1] — I 2,2_
cos™! : [-1, 1] - [0, =]
o
cosec™! R-(1,1) — et {0}
T
sec™! : R-(-1,1) — [0, ] — {E}
. T
tan : R - )
cot™! g R - 0, m)

1. sin'x® (sinX)”! 1 9ifq 7&¥ T =fen) ard | (sin x)'= ,1 3R I8 e

S1n X
3 BepIHdra el o fae ot oo g 2
2. <& & gfaam B werl ot fohet v faRi &1 3@ | 81, @ g
AT SH e i e vEl | el 2
3. el wfiem Frepofidia wer 1 o8 9H, St SHH! qe v ¥ fred g €,
yfaei™ FeRivfdia wer %1 W& W (Principal value) Fgedl ¢l
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1
IETEIT 1 sin”! (ﬁ)%ﬂ@mmﬁml

T "M efifee TR sin”! (%j:y. d: siny= —.

: . Tt R P
%ﬁam%fmrsm‘ﬁg@wwwﬁw ) m%ﬁ'{sm(zj= \/Eél
Wsin'[%jaﬂg@ﬂﬁgél

ITEIT 2 cot! [_T;jm q& HME A IS

7o A eifee T cot! [_T;j =y . 3qud

coty:%:—cot(gj = COt(W—gj = COt(z—;j%I

&1 1 € TR cot™! 1 Y& vI@l w1 URER (0, 1) Bl © SR cot (%nj:%%laﬁ:

-1 27
cot! | 75 | T A A ?%

frfafed & &1 AF &l 9 S
1 1 1 1 ﬁ 1
1. sin” _E 2. cos” > 3. cosec! (2)
1
4. tan™ (—\/5) 5. cos™ (_Ej 6. tan™' (-1)
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(F) e el
7. sec \/5 8. cot? (V3) 9. cos D

10. cosec™ (—/2)
fr=fafad & 9@ 3@ Sifea:

1 1 1 1
-1 I L L 1 C I
11. tan™'(1) + cos ( 2) + sin ( 2) 12. cos (2) + 2 sin (2)

13. 3R sin! x =y,

A 0< < B _E< E
(A) 0<y<m (B) — <Y<
o 0 oy ~Foyl
(©) 0<y<m (D) > y >

14. tan" /3 —sec™' (—2) =1 A s B

T T 2T
A B) —— C — D) —
(A) w ()3 ()3 ()3

2.3 yfaen™ FrenioTfirdiar weri o TuTent (Properties of Inverse Trigonometric
Functions)
TH SR | o Ufaem ek werl o s UrEEt 6 fag w3 91l 9% Soord
X A1 =Ifen fF 3 o, wd gfaam freorfidta wel ot e wmenst o sfava
& 9 (Valid) ©, el el o uRwifid €1 e qiomm, Siaem Brpiorihda wer o widl
o |l 7l o T 9y & oft 81 Wehd €1 o%qa: 3 SH % Wl o forg € 9 e,
e forg wfqem Srepiida wem aftie Bid 81 89 Wid o 37 |4l o fa&gq e
(Details) T fo=R & & Fifer T qR==i (Discussion) 38 UIed T o &3 9
™ T

TR HIWE TR, AR y = sin X3 A X =sin y T AR x=sin yq @ y = sin'x
Bl 81 98 39 91 o "9qed (Equivalent) € &

sin (sin”' X) =X, Xe [- 1, 1] d sin”! (sin X) =X, X € [—gg}
=1 U gfdam SeevidE wer o fog ff 98 e e ?1 ot gW wiaem
it werl & $ TuEmE w6 fag w
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1. (i) sin™ P coseclx,x 213 x<-1

1
(ii) cos' — =sec'x,x21T x<-1
x

1
(iii) tan™ P cot' x,x >0

e IRom # fag % ok fAau ¥W cosec! x=y AA o ¥, @efq

X = cosec Y
1
SINIC) ; =smy
. 1
: sin = y
1
a1 sin”! — = cosec™! X
X
7l YR g9 99 I 9 Rl fag w gwd #)
2. (i) sin! (~x) = -sinlx, x € [-1, 1]
(ii) tan! (x)=—tan'x,x € R
(iii) cosec™ (—x) = — cosec! x, x| =1
A ST T sin! (—x) = y, AU —x = sin y TAAY X = — sin Y, AL
X = sin (-Y).
3Ad: sin”! X =—-y =—sin! (-X)
39 JhR sin™' (—X) = — sin™'X

T YRR W 99 q AN I fag w ghd €
3. (i) cos'(=x) = —cos'x,x € [-1, 1]
(ii) sec! (=x) =T —sec'x, Ix1 21
(iii) cot™ (-x) =W - cot'x,x € R
M ST foh cos™ (—X) =y 3TUM — X = cos y TATAT X = — cos Y = cos (T —Y)
3Aqud cos'X=m—-y=m-cos! (-X)
Ad: cos™' (X) = — cos! X

T YHR B9 o7 WFN &l O f9g & gFd B
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o . n
4. (i) s1n“x+cos“x=E,xe[— 1, 1]

T
(ii) tan'x + cot'x = 2 xe R

T
(iii) cosec'x + sec!'x = 2 IxI>1

T
M efifee f sin! x =y, @ x = sin y = cos (E—YJ

sHfeT cos' X = E—y = E—sin’l X
2 2
) i
3d: sin”! X + cos™! X = 3

T YHR B9 o7 9FN i O g & TFd o

5. (i) tanx + tan™' y = tan™! x+y ,xy <1
(ii) tan'x — tan™' y = tan’! X~y ,xy>-—1
1+ xy

(iii) tanx + tan'y = 7w + tan“(;ﬁyj, xy>1Lx>0,y>0

A iU f tan' x=0 dMtan' y=¢ @ X = tan 6 T y = tan ¢

tan 6+t X+
379 tan(6+¢): an an¢ = y
1-tanBOtan ¢ 1-xy
X+y
A — -1
3 0 + ¢ = tan 1—xy
X+y
3d: tan”' X + tan”' y = tan™' —1—xy

ST qRoTE ¥ Afg yoh! —y §R Ufaeefia (Replace) &<l BH SHU TROMH e
Bl ® 3Ry x g ity s ¥ dew aioms g e 2l
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6. (i) 2tan™ x = sin™! IxI<1

1+ x

2
x20

(ii) 2tan™ x = cos™ s
1+x

x
(iii) 2tan! x = tan™! s,—1l<x<l1

1-x
A eifST f& tan”' x=y, AW x=tany

2X 2tany
3 sin™! T332 = sin™! m

=sin! (sin2y)=2y=2tan! X
2

T gRR cos™ % =cos™ :ttz—:iz);/ = cos™ (cos 2y) = 2y = 2tan™' X
9 TH P SIEN W for=r |
SETET0T 3 <M T

(i) sin™! (ZX‘ 11— X2) =2 sin™ X, —ﬁﬁ XS—Z

1
(i) sin™! (ZX* 1— XZ) =2 cos! X, ﬁs x<1

&
(i) A <hfST fF x = sin 6 @ sin”! x= 0 T TR

sin™! (2)@/1 —x2 ) =sin™ (ZSin 0~/1—sin? 9)
= sin™' (2sin6 cos0) = sin~! (sin20) = 26
=2sin™' X
(i) WM T o x=cos 0T ST fafy = =T g0 &H

sin™! (2X1/1_X2 ): 2 cos X U Bl B
1 a2 a3
3ETE0T 4 T9g ifsT T tan™! E-I-tan ﬁ=tan 2
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&l TOrH 5 (i), 5N
1+ 2
o 1 2 ERET N .
oM Y& = tan’15+tan*1— :tanfl%:tan *IE — tan”! =<TM 99
1——x—
2 11
Ccos X — .
SEEIUT5 tan) ——— T <™ i e w9 | o HiR)
1—sin X 2 2
o1 &9 for@ Tehd ® TR
i X . X
tan‘( oS X j— o cos 5—sm A
G X X X
1-sinX cosz—+sin2——23in§cos—
L 2 2 2 2
i X . X X . X
coS—+sin— | cos——sin—
— tanfl ( 2 2)( 2’ 2\)
a X . X2
CcOS — —sin —
[ x . x X
COS —+Sin— 1+ tan —
— tan”! )2( ” = tan™! )2(
CcOoS——sin— 1—tan—
2 2 2
= tan”'| tan E+Z =£+Z
4 2 4 2
faseua:
sin E—X sin T2
1 cosX . 2 1 2
t T = tan = tan
—sin X 1— cos
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\]
2.
=
N\
a
N
\]
X
Ne—
()
]
2]
N\
a
ol
\]
X
Ne——

— tan~

G (m=2x)Y] L n m—2X
= tan | cot = tan tan ——
4 2

= tan"'| tan E+§ = E+Z
L 4 2 )] 4 2

ISRITT6 cotl(\/%}xﬂaﬁwmﬁﬁf@m
X_

ol O oifee f X = sec O, then \/x2—1= \/secze—l =tan0

1

VX —1

=cot! (cot B) = 0 = sec”! X Sl 3T Weldd &9 2l

ELS| oq cot™

o ] - 2X ] 3x=x3 1
- an = u _—
EELSUIATESCIIE 1Y tan™' X + -l | e ,IxI<\B

T WA T fF x=tan 0. O =tan"' X?1 3@

o L 3x=x . 3tan®—tan’ O
TR 9 = tan >~ =tan ———————
1-3x 1-3tan~ 0

=tan™! (tan30) = 30 = 3tan™' X = tan”! X + 2 tan™! X

= tan”! X + tan™! = o & (FI?)

1-x

JETETUT 8 cos (sec™' X + cosec™! X), |X| > 1 1 HH Hd hifsiq)

¥ T
T FBI W cos (sec™ X + cosec™! X) = cos (E ): 0
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freffaa #1 fag Fif:

1 1
1. 3sin™! Xx=sin"! (3x — 4X%), Xe [——, —}
2 2

1
2. 3cos' x=cos! (4¥ - 3x), Xe {5 1}

3.0t 4£+tan’ll = tan’ll
SR 24 2
1 1 31
4. 2tan'—+tan'— = tan' —
2 7 17
fr=fafas werl =1 Weqw w9 | fafeu:
1+x* =1 1o N
5. AT T x#£0 6. tan LIXI> 1
tan » N
4 [1=cosx , X—=sinX| —7% 3z
7. tan”' ,0<x<m 8. tan”' M s T <K< —
1+ cos X CcOS X+sin X 4 4
| X
9. tan > ,IXI<a
a —X
10. tan™' 3ax X ,a>0;
. >
a’ 3ax \f \f
fr=fafad 5 9 y@® &1 99 A9 Sifeg:
N .1
11. tan " |2cos| 2sin 5 12. cot (tan'a + cot'a)
tan]_sin’1 X +cos’11_y2
13. 3 122 1+y2 X< 1,y>03d2 xy< 1
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| _
14. 3 sin (Sln 1§+COS lx) =19 x&1 AF 4 Hifeu

X—1 X+1 T
tan™! +tan™! = —
15. = — iy = g O XM S
U9 W& 16 9 18 | ST Y+ <A 1 W A9 hifold:
(. 2m;

16. sin l(sm—j 17. tan™ (tan3—nj

3 4
18. tan(sinl§+cotl gj

5 2

7
19. cos™! (cos%) EF[HWW%

A 2 By L C) — D) =
(A) 6 (B) 6 ©) (D) 6
20. sin (E—sin] (—l)j 1 HAE ®
3 2

A l% B l% C l% D) 1

(A) 5 (B) 3 © 3 (D)
21. tan”’ 3—cot‘1(—x/§)<‘=h‘[tﬂ'-l

(A) T2 (B) —g% (C) 0% (D) 23

fafaer 3qrgvor

. .1, . 3m
IETEITT 9 sin l(sm?)mmamﬁﬁml

Tl Y 9 @ T sin'(sin X) = X g1 21 THfew sin‘(sin%) :3?7t
fehg 3?7595 {‘%%}Gﬁ sin*‘xﬁg@‘ﬂ@%

2022-23



56 oI

3n 31 . 2w 2T T T
qenfy sin (—) =sin(T——) = sin— qdY —€ |:__’_:|
( 5 ) = sin( 5 ) 5 . >
2 2
3d: sin”! (sin3—n) = sin™ (Sin—n):_7t
5 5 5
.43 .48 4, 84
321807 10 <91sT o sin 12 gin "= =cos™ 2=
v 5 17 85

. 13
FTAHME ST fh sin lgzxaiﬁ'{ sinl%zy

3
BRIl sinX=§ BRI siny:%

3 CoS X = \ll—sinzx:‘fl—%:% (F1?)
R cos y = 4/l—sin’ y = 1—%:—

39 ThR cos (X —¥) =cos Xcos Y + sin Xsin 'y
415 3 8 8

= X
5 17 5 17 85

4
gafe X—y= cos™! (8—)
85
Ad: sinflg—sin’l— = cosfl&
) 5 17 ~ 85
.1 1 _, 63
ITET0T 11 <9I3W S sin +cos  —+tan E:ﬂ.
. 4 _, 63
T HHE oS fF sin' ==X, cos §=y,tan E:Z
) 1 4
Y T smx=1—, Cosyzg, tanz=—
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12 3
7+i
tanX+tany _ 5 4 _ 63
d tan(X+y)=——— =71 3" Te
I-tanxtany _2<,° 16
Hd: tan(X+y)=—tan z
31941?[ tan (X + Y) = tan (—2) M tan (X + Y) = tan (T — 2)
ESIGIY X+y=—Zor X+y=T—-2
EDIIED X, y G 2 ¥FTcS €, SAMIT X+ y#—z ()
37d: X +z=g = sin”’ 2+cos’1 £+tan’1 Q—ﬂ'
: Tytz=m 13 5 16

_1| acos x—bsin x a
WIZtan‘[u}aﬁWW,qﬁ L tanx>-1

bcos x+asin X
T Tl
acos Xx—bsin X an x
_1| acos x—Dbsin X 1. —tan
tan”' | ———————— | — tan”! beos X — tan-'| P
bcos x+asin X bcos x+asin X a
— 1+—tan X
bcos x b
g a _ g a
= tan 1B—tan 1(tanx): tan IE_X

o
31807 13 tan™! 2X + tan™' 3X = Z I T HIfSU|

o o
T I8l oo T © fF tan! 2x + tan”! 3x = "
2
a tan ™! —X+3X — T
1-2Xxx3x 4
tan ™! X T
a 1-6X* )~ 4
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5x T
—ex2 — Ny
Rl 6X2 + 5x— 1 =031 (6x—1) (x+1)=0
1
59w g 7 o, X= — Ax=—1

6
Fifeh x=— 1, ¥&d THIHOT hl G &l wdl §, Fifh x=— 1 ¥ FHHT

. 1
T T KO B ST ¢ 3Td: USW HHIeRIUl 1 B ohad X=6é|

T 2 Y fafaer goraet

fr=fafad & 9@ 3@ Sifea:
1( 13%) _1( 77tj
1. cos cos? 7. tan" | tan—
fag wifs
3. 2sin’1§:tan’1% 4. sin’1£+sin’1§—tan’l—7
5 17 5 36
44 412 133 412 . 3 . 56
5. COS —+C0S — =Cc0oS — 6. COS —+SsIn —=s8In —
5 13 65 5 65
463 . 45 43
7. tan~ — =sin” —+cos” —
16 13 5
,11 ,11 ,11 ,ll_Tc
8. tan —+tan —+tan —+tan —=—
7 3 8 4
fas i
1 1—x
tan ! =—cos || —=
9. tan'Jx = (Hx),xe[o,l]
L0, cot” VI+sinx ++/1-sinx - XE(OE)
’ J1+sinx —+/1—sinx 2’ "4

fan”! VI+x —+/I1—x T
1. Vi+x +41-x

I - 1 .
VI lx, —$SXS1 [Hehd: x = cos 20 @]
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12282 Gpt L2 22
8 4 3 3

frafafaa el s T Hioa:

_ X 1 _
13. 2tan (cos X) = tan™' (2 cosec X) 14. tan”' 1+X:Etan "X, (x> 0)

15. sin (tan"'X), || < | S0&X BT B:

X 1 1 X
B C D
1-x2 (B) NI © V14 X2 D) V14 X2

T
16. IR sin (1 —X) -2 sin'x = E,a“lx«-ﬂ UM TR e

(A)

1 1 1
(A) 0, B (B) 1, B © 0 (D) B
17. tan”' [?J—tan' i;i T T
T L i, 3n
(A) 5 2l ®) 3 2l © 3 2l (D) o
HRIIT
¢ yfqam v werl (&3 em@En) o 9id 9o 9ReR fFefafed aroit o
gfvfa 8
el wia uRE
(=T 9T
. 4 | —n ]
y=sin"' X [-1, 1] B ,2_
y = cos™! X [-1, 1] [0, 7]
g’ . nr|
Yy = cosec™! X R-(-1,1) 2] {0}
T
y =sec X R-(-1,1) [0, ] — {E}
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r _tz
y =tan™' X R 2o
y = cot™! X R (0, m)
. . 1
¢ sin'XH (sinx)! HI Wf T AT AET IS H (sin X)! = o AR =
YR I8 e 3 BreRviHdia werl & foy ¥ e 2
¢ et gfaam e wed &1 a8 7F, St SUh! &7 omal | o g
8, Ufdaim SreivfadE wo %1 g@ 7 (Principal Value) e €1
SYYE Widl o6 fag
¢ y=sin'X=X=siny ¢ X=siny = y=sin'X
& sin (sin”!' X) =X ¢ sin! (sin X) = X
1
¢ sin’! ;z cosec™' X ® cos!'(—X) =T — cos!'X
1
¢ cos’! ; = sec’'x & cot!(X)=7 - cot'x
1
¢ tan’! ;: cot™! X & sec!' (X) =m— sec!'X
¢ sin!'(X)= —sin!' x ¢ tan' (-X) = — tan’! X
i
¢ tan'X+ cot'Xx = > & cosec!' (X) = — cosec!' X
. T T
¢ sin!' X+ cos! x= 3 & cosec'X +sec'x = 3
-1 -1 —1 X+ y —1 —1
¢ tan'X+tan'y=tan' ——, xy< 1 ¢ 2tan’'X = tan 2IXI<1
1—xy 1-x
¢ tan”'X + tan’'y = 7t + tan™! ﬂ Xy>1,x>0,y>0
1-xy
X=y
¢ tan'X—tan’'y = tan”! ——, xy > -1
1+ xy
' 2X 1-x°
¢ 2tan’! X = sin™! > =cos™ -, 0<x<1
1+ X 1+ X
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o Sepofada ®e= 61

QfereThires gy

o fervara fepan S @ fon Srepioidt o1 eteser Teyem qRa o SR ge
ol SR (476 3.), TR (598 B.) AR YoM (600 %.) den e fgdta
(1114 )7 vq@ g 1 9 foman on 98 guof 96 9Rd 9 qeagd @ik gH:
el W T T A A off Brenifafa s s ARy R R STl s
fafy st sTqugea off, foF st fafy o 9 81 SH R I8 99Ul favd g o1
T

IRd H TR FreRivfide wor S R o1 %1 S (sine) 3R wer
o 9= &1 4 foerur fagid (F%pa A H foran @ sEfasE wR) 1o
T ® fSEeht aneE it o sfieE o yge R

AR 9 (600 E.) 7 90° § 3Afeeh, I o sine o M o ¢ 3 &
ofT| HicTedl Il 1 Feaderd o H sin (A + B) o TOR &1 Teh SUufd 21 18°,
36°, 54°,72°, 3 o sine T cosine aﬂ%!"ﬂ@tﬂ'—l WWWWW%I

sin! X, cos™! X, 3MfE I =T sin X, T cos X, M o TAH T YN HH T
gea SAfaufas Sir John EW. Hersehel (1813 2.) gR1 f&@ T o S oiw <@
Gelferd el o T Thales (600 . &) %1 = 1afer ®9 9 I[e1 37 81 3=
iy o T fUfhe &1 S o HIUT F1 59 U< ¢l 36 fou 3= T 9
TOE o Hes g8 91 TIfHe *1 WeTedi i A9 3ok 31Ul i g &
WA fRe ol F S @

H h ,
S % =tan(¥[ﬁ7ﬂ3:|ﬁT$T)

Thales ! T STeTsT 1 g T 0T kA 1 it 99 f&an < 21 59k
foru S=iA geey s o 319U 1 WA foRan ol SeE iR g Gaeht ye s

T gHEY sl 1 GerEar 9 9 9RdE wEf ¥ e 2

— ... —
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srearrr [y

Sbhy @Jl'lalcg (MatricesD

**The essence of mathematics lies in its freedom — CANTOR 3

3.1 9fHeT (Introduction)

o T fafay smanet H oTegE o WM k1 SMEvIedl USdl B gE, MUK ok
Taiifuss wiferemet WeE § 9 Th €1 o we-w fafel & ge § =@ i
I TAR H hl HTRT €% 9% G FL <1 S Wash GHiwon & FeR 1 g w
o fau wfera qeon wa fafesl o %39 & T & IRUTTEEy ST i Geheu
o1 ToeRTa g2 STl 1 choel ash THIHON & e & Uil &I Yehe H
for €1 =T v fohen ST €, @iftyg el i SR 56 waAm 9 el Ak 7)1 e
Hohad qe Gieharstl 1 TAM Afd@ FHR % fAU sedRie Wewhie W
(Electronic Spreadsheet Programmes) ¥ T2 i , fSraent wam, shwsr: arforsa qen
foqm o fafe= &= o s 2, 9, woe (Budgeting), faswa sfgdeH (Sales
Projection), ©NTd 3fTsheid (Cost Estimation), fordt v o qfoml <61 favelyor senfs)
THeh aAfafier 3eh Wifaes |iward S| afee (Magnification), U (Rotation) el
foRdt Toaa g WIe (Reflection) =1 3@l gNI TR @1 § F&fa fman s wehar
21 MeYEl &1 YA TEAf@®! (Cryptography) W «fi etal &1 3@ o
A FT T A Shad foRE k1 & O wmEne 9 Hifgd §, safug suer W
STATYTeRT, oo, eMfreh TR e SiEifie g § oft fifan S 7

T A H G q A8 SIS (Matrix algebra) o STHRYA fagrdl 9
3TETA BT, BH Baeht emm|

3.2 g (Matrix)

A AT R &9 e Gul oFe el TTed § o U1 % 15 qikahTd @1 39 8H
[15] %9 ¥, 38 THg o T ek 6L Gohd &, T [ | o A fetfaa wen uen o "
gfqentell ®1 e 21 3@ A T g8 e T @ R U % a 15 gishid 9o 6
Fg ¢, @ T8 89 [15 6] YFR 9, TH G9F & WY e HL G © Tk [ | AKX
T Jom Yfafte T o 99 Fi1 gRahiel &1 9, Safe fgdid gfafte T o6 a9 wem
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1 T <uid 71 e1a HE ity o 2w uan qen S9ek < fiel wifsen qen fawe o
UG I qiEashisti qen oMl w1 i ge w1 o S wed 8

T U 15 gfeqertd qen 6 e €,
wifsTE % ue 10 gfEehTd qe 2 Feld ®,
o & T 13 Rt qe 5%eH ¢,
319 T4 B9 ORI w9 § fefafEd geR 9 =aftad o 996 B
gient e
qen 15 6
HifSEn 10 2
e 13 5
=g frefafad €1 9 oo & 9hd o
15 6 |« Tech dfs
10 2 |+ gud df
13 5 | «— = dfea
t t
Tea wWH T T
Frerell
T wifSET =
gfdent 15 10 13
helH 6 2 5
5 frefafed €1 9 =9 T 9% o
15 10 13 | «—ueett ufem
6 2 5 |« 3& dfw
t t t

TE WH g WY e WY
Bl YR 1 e | YU w9 w1 gfafteal wHw: T, wifsan qen faae &
TG YReqeR1st ki HE@ Yehe I € SR fadta wa it wfaftest wawn: qun, wifsar qen
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fgu o U9 wordl H TEA Yehe wLl &1 3 WhR, TE YR i e § gy
uferd w1 wfafteal swaw: Tun, SifsEn qon foue o uE qfeenet #1 E e S
€| fgcdtar dfer =61 wfafteal swawr: T, wifsen qen famee & O wedl Sl WEA Jehe
T &1 STHH Yo 1 T 1 Y 1 S8 Fed &1 AT=ieh ®9 9 eH A
%! Trefafiad YR 9 qReid i 2:
TR 1 3T Gl A1 Wel 1 Tk SFdshR HA-fa=md 21 31 gemnsti a1 wor
1 e o g7 Al Hfareal wed

e 1 H SAUST TMHA o SIS (Capital) 18RI SR =75 i €| 3TEl o Fo
e Frefafed 2

. 1
5 5 2+1 3 —5 . 3 .
A=| 0 5|,B=|35 -1 2| cC= X
5 COSX sinX+2 tanX

ST S | difast @t et w1 Ul (Rows) IR Sed Y@l e ok
WY (Columns) FEd 21 39 YR AT 3 Uferqal 9o 2 &9 & IR B ¥ 3 dferai dqen
3 &Y SEfh C § 2 fedl qen 3 w9 2
3.2.1 37qg &t ®ife (Order of a matrix)
mufeal den n Wl 9T ol ST 1 mx nhife (order) 1 STHE AU o]
Mx N 3T Fed € | 3Taud Tegel & e SSel o T3 § A, T 3 x 2 317,
BUF 3 x3 g8 a0 C,Th 2 x 3 3L 21 TH ST & fh A H 3x2=63109d &
3R B den CH %9 9 a1 6 169d B

g, fRdt mx n 3tege &1 Frefofad R we-fa=am g 8:

all alz al3 oo alj (XX

Ay Ay Qyyeee Gy oo
flil €1i2 €li3 az] ‘}m
an] az ('13...51 e 1

m mj mn| .«

A9 A=[a], . 1<i<mI<j<nel i, je N
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=0 ¥R ioff W & SR a4, 4.8, TaE jF W9 H SePE A, a,,
a..a,

T g, (o iR o [ W H ST AT st B ¥ EW W A H (L )
Faga oft %7 Thd 1 R mx n e § regEl w1 g@ mn el 2
=] o
1. =9 fofdl mx n<hife & e 1 Yohe w3 o folg, wohd A=[a ],

Eayll
2. TH hadl U0 ofegel R faem Wi, feh steud andfas ged € st

IR Al 1 T F Gt e El

TH UHh HHAA oh fRdl f63 (x, y) i T T8 (W9 31efa Ufek) BRI Jehe &L

T T

Thd €, S [ﬂ (31 [x, y)H, SR, &g P(0, 1), 3egg Feaor & P:[ﬂ B
[0 1] 8 Wehe fohan ST Hehal 2

e S foF 39 yohR &0 Tl o< Wash enefa o ofiel 1wk e o &9
¥ forg Wehd €1 I o ToiT Wk =S ABCD W foeR shifs, frees 3itd s
A (1,0), B (3,2),C(1,3),de D (-1,2) 2l

379, =S ABCD e &9 ® frefafed wr 9 fefud fhan st o €

AB CD A1 0
1 3 1-1 B|3 2

X = el Y =
02 3 2, cl1 3
Dl-1 2

3T TSR] 1 WA el el | feerd SAfHda sfrepfaat ok il l F&fd e
& fou feran s Wk 2
3TET 379 BH S IR W fa=m &

SaTeTor 1 diF el 1 [ den 11 gev qen afeen wiHal @ gefua fefatea gem
T o= whifse:
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& Rl Hfee @t
I 30 25
1 25 31
111 27 26

UG G I T 3 x 2 M H Frefud wifvw ol dfs oik g wo ol
yfafte F gehe w22

Tl USH Gl 3 x 2 3T & ¥4 | Frefafed yer o fefud faa s g 2:

30 25
A=|25 31
27 26

Ao dfem iR g W 1 gfafe had-11 wRE™ o Afeen wEwds w1 g
e A B
SaTetur 2 AR e oree ® 8 orada €, d STkl e wifAl o 8 Gehdl €7
Tl BH T € T, 9k fordl omege 1 ®ife mxn@ @ 39§ nn ereEE B €) ST
8 STdl aTel foRddl 3TeE oh Wl Hog wifedl T w4 o folu &0 wihd gee o
37 Tft i 1 J FE R PEE 8 T
a1d: weft gwd wiEd @ (1, 8), (8, 1), 4,2), (2, 4) ¥

TS G9E FHIfEA 1 x8,8x1,4x2,2x4%3

SEEIUT3 THh TH 3 x 2 3MHE i & Hitw, 9eh oo aij=%|i—3j|‘g’m
e Bl

8y 8
T TH 3 x 2 I, WA T THR Tl T A:|:a21 azz]

a3 A

m’ a|1=5||—3jl,|=1,2,3391lJ=1,2
1 5

1
=—[1-3.11=1 =—11-32I=—
&, > &, > >
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1 1 1

=—2-3.1l=— =—12-321=2
& > > ay, >
1 1 3
a, =—13-3.11=0 =—|3-321=—
5175 A > >
3
| 2
o Sl ST A=| — 2 2l
0 3
2

3.3 3megEl o W (Types of Matrices)
T %88 H ©H fafy= YR o Tl i af=et &
(i) &9 3T™E (Column matrix)
T IR, W ATSTE FHEcdl ¢, A% Y Shael Th & gal 21 S0 o

0
NE]

faw A =| 1 |, 4x 1 i 1 TF W9 Ao 81 =M% T, A=[a],  TF
172

mx 1 I 1 W9 e B
(i) ufe ME (Row matrix)

Teh e, Ui IR HEcAdl €, AE SUH ool Ueh Ui et 2l

W&WB:[—% J5 2 3} , Ix4 Hife 1 U dfeR TeqE €1 ST

1x4

W B=[b],, T | xnFi F W A=F 2

Ixn

(1i1) T Mg (Square matrix)
T e Toad iRl Y wE Wl i Gl o WHH el €, Tk avf g
FHEAMI B 3Td: Th mx n ATE, T e el ¢, A m=n iR 39 HIf
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W2 1| w3 e
3 -1

‘0 T o NS FEd €1 I o forg A=

AW oW

AR 81 Tk ¥ HA=[a]  TH mF N w A 2

Wf?’A:[a”]T{Eh‘ nHfCH o AFE 7, W TeEal (wfafeam)
a,,a,, .. a % e Ah fawvi & saud wed 2

1 -3 1
acm:?IFq'A{z 4 1|2 A fowel & 3954 1, 4, 6 2
35 6

@iv) faemut 3T (Diagonal matrix)
T w1 P B=(b,] T s weem €, Ak fawot % sifafe swen

=1 gft ST YA B € 39U, T S B=(b],,  fol oo weem
2, A b, = 0,54 i =] 2
~ ~1.1 0 0
WﬁA:[M,B:{_O 2},C= 0 2 0|, | i 1,2dqA3 F
0 03

faerof e )
(v) 3tfewr 3TFgR (Scalar matrix)
s okl IegE, ARV STegE HEd €, A% $heh faehul o rg@d U e
2, sl T @ AR B=([b],, W PR FHean €, A
b,=0, Vi %]
b=k i =] &l k#FE R 2l

IR,
V3 0o o
-1 0
A=[3], B:[O J, c=|l o 3 o |%H:
0 0 3

FfE 1, 2 a1 3 o 3w Tee 2l
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(vi) d@Heh Mg (Identity matrix)
s o e, foren faehul o |eft orea 1 i € qen 9 o= gt eree
TR T, T HE FEAN &1 T VR H, a1 Ao A=(a], T TEHH

AR =]
Emaf:"%’zr&"a""{o Ak iz

T, NI o TEHH T8 i | 51 FEfoa w81 51 " 9 Fife v it
€, 79 T8 W had 19 The FW 2

100
10
Wéﬁ\m[u,{o J{g (1) ?]m:ml,zwﬁsaww%n

e T 56 afE k=121 1, T Afser oTee, deaHe SITegg Bidl ©, W Yol
A e TIqal Tk e Mg &l 2

(vii) 9T 3TFR (Zero matrix)
T e, YA g Ao R 377548 Feal 8, I 30 qeft stoa g
ok

I, [0],[8 8][8 8 8},[0,0}@%4%3@341&@%@15@31@{5’@

O g Trefua #d €1 gt wifedl, ged g T et 2|
3.3.1 W @t @arar (Equality of matrices)
TR 2 SR A=[a,] @1 B = [b ] N wead €,
() o 99 Hifed o B 8, qe
(i) A Y TOFE, B o WG 3Tadd oh GHM T, A | 9 | oF |l AW o6
maijzbijng
2 3 2 3 . 3 2 2 3
L P N LR AT M
qge TE T TR w9 W, AR I g AT B WEME €, @ ¥9 W
A =B fagd &
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-1.5 0

Xy
g |z al=|2 Je|. W x=—15y=0,z=2,a=./g.b=3,c=2
b c|] |3 2
X+3 z+4 2y-7 0 6 3y-2
JEwT4ag | -6 a-1 0 |=|-6 -3 2c+2

b-3 -21 0 2b+4 21 0
g dl a b, c x ydun zoh TE A HifeC
ol w3 W gH Frefafed aiom g g @t

X+3=0, Z+4 =06, 2y —7=3y-2
a-1=-3, 0=2c+2 b-3=2b+4,
TR WA HE W EH Y Bl § 6

a=-2,b=-7,c=-1,x=-3,y=-5,2=2

2a+b a—2b}_[4 -3

SUERL [SC—d 4c+3d| |11 24}“')'?')‘a’b’cff"qT deF WM F1 it

T ARl I FHEA HT ARSI R, TG TS ! THH WH W TH U Sl

s fw
2a+b=4 5c—-d=11

a-2b=-3 4c+3d=24
1 G F WA FE Wa=1,b=2,c=3dd=49d 2l 2l

[ wroareret 3.1

2 5 19 7
5

1. 3&E A=|35 -2 5 12 |, o fow 3@ sifsa:
B35 17
(i) 3THE i hife (i) 3TeFEl i &
(iif) ST 8,5, &), &5 &y A,

2022-23



a7l

2. Afe fordl oTege ® 24 3799 € o THh! Wa Hifed = 22 AR $HE 13 37
g @ ifear @ g2

3. A foncht emregg o 18 oraa ® Al 3Ol H9d Al w1 82 Ak gEd 5 ot
gl @ o grm?

4. TF 2x 2R A=[a|F T Hif fawes srre frefafed weR @ wed €

.. i 2
(i) &= ('+2” <u>aj='—j (i) & = ('+2”

5. Wh 3 x4 AL HI T ity g e@e fefafad R 9 9@ e €:

@) a”=—| S8+l i) a;=2i—]
6. Trafafed Tl @ x, yden zeh 99 I Hifee:

4 3 y z 2 6 2 Xryrz) |9

: .| XTY

) [ }[ } (i) [ }[ :I(m) X+z |=|5
X 5 1 5 54z xy| |5 8 7

y+2z

a-b 2a+c -1 5
7. gHH sach 3eid %07 13 T a b, cdq doF WE FA HifeT)
8. A=[a], T T TR T AR
(A) m<n (B) m>n (C) m=n (D) 38 ¥ i &l

9. xTdMy Sk g Fob g ok forw smegel & Frefafed g gEe ©?

3x+7 5 0 y-2
y+1 2-3x|’|8 4

(A) x=%1 . y=17 (B) ¥ TN Hord T €
-2 -1 -2
© y=7 ", X=—7 3 (D) X—? ; Y—
10. 3x3ﬁﬁ&®ﬂ@ﬁwmﬁmmﬁlﬂaﬁmuﬁﬁzom1%
(A) 27 (B) 18 (C) 81 (D) 512

3.4 IRl W HfsFaTE (Operations on Matrices)
T 58] U BH SIogEl W F9 Wihaish 1 Wqd Sl S8 Mol o1 A, fohdt et
1 Tk A H U, SRl H Hefcher el o
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3.4.1 W T 9T (Addition of matrices)

M ST foh ®Iqe 1 TIM A 921 ®F B W < hiegdl B i heel | eigei
do AEfRAl o faw, @@ o Jd, I f9=-f9=1 7o o, % 1, 2 @21 3 oF od
gl v Sl W T A Sl 1 "Een 9 e eregel gr frefu ©:

A T He B W et
1| 80 60 1[ 90 50
2| 75 65 2 70 55
31 90 85 31 75 75

TH T foR HIfae Y& Jod a1 § 994 alcl ©d o S[dl 1 hdd S STl
wEdl €1 316 el ST TH TR B:
Ted o 1 : WS oh T (80 + 90), FEfRaAl o T (60 + 50)

T o 2 ASHI o AT (75 + 70), AStRAT o AT (65 + 55)
Ted o 3 : WS ok T (90 + 75), ASfohal o faT (85 + 75)

80+90 60+ 50
90+75 85+75

T8 & 9 H 38 TH YHN The HL Gohd T {75+70 65+55

T8 T SR, STYH A SRl h1 ANTRA 1 &5 @ ¢ o 3 STHRT 1 AT,
VA SR % WA Al S W W 2 Al SE 2l 2| 36 S, A

& fo Sl ool 1 99H wife @1 g =T
a; &, & ‘b, B, b,
A= =
T L‘zl ay) %3}@2X3W%HWB b, by sz@

T2 3@1%%,?ﬁ%ﬂA+B=[a“+hl % +hy a13+b'3_§mtrﬁwrfﬁﬂw?r%|
* 3 +hy &, +by ay+by

SATH &9 Y, 7 AR fF A=[a] 7 B=[b,] < FHH Fife, mx n et e
T AT BRI STl 1 ATHEA, SEE C=[c],,,, §0 wRenfud g g, St

c,=a +b, 7 | % |ft Wa AE F =R A 2
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0 2 WA+ B @ Fifsu

2 V51
seme [ ! }{ 1
3 —

Tl FifR AT B M HIfE 2 x 3 o1t 31e7e €, 3afeqq. Aden B &1 anT gRerfia
2, 3R

2+\/§ 1+\/§ 1-1 2+«/§ 1+\/§ 0
A+B= =
222 343 04 0 6 L|5W W e
2 2

. 9 39 o4 W 9o 30 € T A AN B WHH i ol Mege el € i

A + B uReqifirg =i 21 Ssreomef A=ﬁ (3)},13:[1 (2) ﬂ,aﬁmmﬁwﬁa

T R
2. ¥4 2@d ¥ T oremel @1 an, TAE Hife orel eegel o wq=ad o fgenerd
Hfshan &1 T ISR B

3.4.2 Ueh 37Tgg oAl Ueh erfaor @ U (Multiplication of a matrix by a scalar)
e UM ofifSe fop wifamn 3 A R feora Sl § qeft e ot oF S &S T

fean & (Faed 3.4.1)
A R feord Hadt § scared 1 e T fiu oo # famend T @

~ >

GEED GEIER

1 80 60
21 75 65
31 90 8 |

A W feom %) # saqifed o (aeh g2) wen frefafad weR R
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1[2x80 2x60
2{2x75 2><65]
3/2x90 2x85
160 120
sﬁwwﬁ[wo 130]W@ﬁaﬁawm%lwé@ﬁ%ﬁa%
180 170

T A Tee e ok FAF FFd i 2 ¥ UM HH W YIS el 2

IS €9 oH, Thdl o8 o T e § o i, fFAfafad ger 9 gRfta
FW@ R AR A=[a], TF T ¢ 9 KT A0 & @ kATH 10 o= ¢ fa
ASh Y% 1Fd i AR kE TON ik W fHAr S 2

TR ows d, KA =k[a], = [K@)],,, A KA T (i, )T S, i e

mxn _

%aﬁﬂaméﬁm,mﬂ%ﬁ%l

3 1 1.5
I W T, A A=|.5 7 -3| ¥4
2 0 5

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

3TTeTE o1 3RUT 3TTdE (Negative of a matrix) fh&l 3Tegg A %1 R0 38 —A
¥ FEfrd B 81 8 AT A= (- 1) ATR wfenfia F

301
Ireoned, UH eifee & A:[_5 «

acenaceo[? TP
B B -5 x| |5 =x

M &1 AW (Difference of matrices) a3 A = [a,], 721 B = [b,] 9 Hife
mx A 3 EE € T T AR A-B, Th o D =(d,| el i 7901 | & T

},aﬁ-Aﬁm&rﬁaﬁwﬁmﬁm%
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Al % fT d, =a, - b, 3, 5] IRAME B 21 S R H, D=A-B=A+(-1)B,
M 3T A T 3T — B &1 ARTHA

At 28 [3-1 3],
sEEOT AR A=, 4 =|_; o |E® 2A-B W U
T B OUW
2A—B—2123 3 -1 3
“%l231] |10 2
{2 4 6} {—3 1 —3}
— +
4 6 2 1 0 -2
2-3 441 6-3] [-1 5 3
1441 640 2-2| |5 6 0
343 M@\Eﬁ & g & gwaﬁ (Properties of matrix addition)
el o AN i Hiwan Frefetaa qoremt (Fremt) 1 dqe s 2
() cru-fafma 99 (Commutative Law) I A = [a,], B = [b,] ¥ Hife
mxn, ol g8 €, @ A +B =B + A &I
3@ A+B=[a]+[b]=T[a +b]
=[b, +a ] (Fenst w1 A FwH-fate 2)
=(b] +1aD =B + A

(i) wrgerd W (Associative Law) 9 &ife mx n 3 =l ot 99 strez@!
A=[a].B=[b].C=[c]% fT (A+B)+C=A+(B+C)
3 (A+B)+C=(a] + [b] + [c]
=[a, + b”.] +[c]=I[(a + b”.) + ¢l
=[a; + (b, + ¢l (i 2)
=[a]+ [, +cpl=[a]+ (bl+I[ch=A+B+C)
(i) =T o qE@Weh AT 3T (Existence of additive identity) A <fifsy o
A=[a|TF mxn PR € AROTF mx nyF T €, @ A+0 = 0+A=A
BT TS IS H, SRl o A Giwa &1 dogush I g8 O T

@iv) AT F Ufdend o T (The existence of additive inverse) A T
5 A=[a],, T = €, @ TF o M=F ~A=[-q], T TFL H T
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F A+ (—A)=(—A)+A= 0, 3qWA 3T — A, 3T A &1 I oh Fdd
TS 3T Teral R0 TR 2

3.4.4 T 3G & arfaor Nk &F ﬂ'UTgJﬁ (Properties of scalar multiplication of
a matrix)

A% A =[a] T B =[b ] THH Ffe mx n, a1 T T ¢ IR ka=n | sifew 2, @
(i) KA +B) =k A + KB, (i) (k+DA=KkA +1A
s@, A=[a], .B=Ibl,, o kden | aifcwr €, @

I
R)
=kla; + b =[k(a +b)l =[(ka) + (kb
=[ka]+[kb]=kla]l+klb]=kA+kB
i) (k+)A=k+Da]

(i) k(A+B)=k(a]+][b

=[kk+hal=kal+[lal=k[a]l+I[a]=kA+IlA.

8 0 2 -2
W%TUTSEFE’A=[4 —2],8_[4 2]3941 2A +3X = 5B fean & qt amege X

3 6 5 1
RISRCAEL
Ta R ?  2A+3X=5B

= 2A +3X -2A =5B-2A

Bl 2A - 2A +3X =5B -2A (TeE A Ha-fafea 2)

Bl 0+3X=5B-2A (= 2A, STEE 2A &1 91 el 2)
Bl =5B-2A (O, 3T 1 THHF T)

= :%(SB 2A)

W | =

2 =2 8 0 10 -10 -16 0
a1 XZ% 504 2 |-2|14-=2||= 20 10 |+| -8 4
=51 36 =25 5 -6 —-12
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10

10-16 —10+0 6 -10 34

_ 11 20-8 1044 =% 12 14 |_| 4 %
256 5-12 S R
3 3 |

5 2
IEETOT 9 X 941 Y, T Hie, AR X+Y=[O 9}39,“ X—Y:F 61}%,

. [5 2} [3 6}
T MWW X+Y)+(X-Y)= +

0 9/ |0 -1
o o= 4]
7 X+X)+(Y-Y)= = 2X=
0 8 0 8
1[8 8} [4 4}
aq - —
210 8| [0 4
T & (X+Y)—(X—Y):[5 2}_[3 6}
0 9| |0 -1
[5—3 2—6} [2 _4}
a X-X)+(Y+Y)= — 2Y =
0 9+1 0 10
12 —4} [1 —2}
?:" Y:— =
210 10| |0 5

7o fem '

2[)( > },[3 ‘4} 7 6 ox 10 13 =41 [7 6
= = + =
7 y=3] [1 2 15 14 14 2y-6| |1 2| [15 14
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m [2x+3 10—4} 7 6 2x+3 6 7 6
= el =
14+1 2y-6+2 15 14 15 2y-4| [15 14

el 2X+3=17 qq 2y -4 = 14 (F?)
R 2x=7-73 qe 2y=18
Rl x=i qe y=§

2 2
A x=2 e y=9

SEECOT 11 1 e iy iR = fi oheet €9 YR o <ed S STEEd,
A G T3 HT Bl F | IHT RGN gRI, Fadar de SRR 918 H, 39 WK h
et &1 ot (vuai ®) @i, Frefafad A o B eegel | o fran @

fader A1® &+ fawl (Rs ®)
A A GBS
A [ 10,000 20,000 30,000} LI EE|
50,000 30,000 10,000 | TE=R0T f&E

3R W18 I Tkl (Rs H)
AT pere: < MG KX

A—B=|: 5000 10,000 24,000}@%&1?

30,000 20,000 0 e

(i) JIF FRIM HT Y& TR o =Ea Hi GdeR a9 TRER i FfHAfad foeht
EREIIEI

(i) TodeR w1 3T9aT TRER ¥ e foshl | & TG it

(i) =€ <A AT 1 et fasht W 29% o firerar 2, @1 o1 ® Yoi® YR &
e 1 fashl W Y& fha™ &1 fer aren a9 9@ i)

(i) I fRUM &1 Ui UHR oF FEd Hi (GdeX qo1 SToRER H s oK oh
T 1 fat 9= @ T R
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Elpseenil A =0

15,000 30,000 36,000 IR
A+B= )

70,000 40,000 20,000 o0 e

(i) Todaw =1 orden sreer o g fashl § & 9 @ W 2,

E[ESE il A EER
N po| 5000 10,000 24,000 | T
30,000 20,000 0 T g

2
(i) BT 2% = —xB=0.02xB
100

Eleenil A GEL|
R IERIE
=0.02|: 5000 10,000 6000 :|

20,000 10,000 10,000 | TF= fHe
EIESEE A =0
_ 100 200 120 | wmfwem
400 200 200 | e foE

37d: STRER W18 H, HARYM, Udeh TR oF a@ad i ol T e 100,
2200, q1 T120 19 W il ® AR A e, Yoish YR o =eel i fasmt ®
FAI: T400, T200 A 200 AN AfAT e B

3.4.5 W T U7 (Multiplication of matrices)

T o fop i ok =i <1 fisr &1 i 2 shom aen 5 wer i Yk Tiel =l
€, 5 for <0 1 8 et A1 10 HE ohi T&ioh! 1 SAELHT 81 I Teh ThH
W (HHd) T FE h fay W ¥, W Frefatad geR @

HAH - Y 35, HEM! 1 GEH - Fodd T50 B

I OH ¥ YIS Hl TR o TE S T=M? Tweddl, Wil hl
Z(5x2+50x5) e, T260 HT STETIRA €, Sefeh LT I (8 x 5+ 50 x 10) 372
540 ! SAHAT B B0 SR GeAl i Nege Frever | frfefad v o e Y
Thd B:
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SMATAHAT yfd 1 W (FuAE °) MY YT (FUAt | )

25 5 5%2+5x507 [260
8 10 50 8x5+10x50| | 540
A ST o S g fRE o S R 96 % R 9E frefafad R €

FeH - T T4, Ml hl T&Ih - Todsh 40

39, I 9 9 N WER h % fAU oTewTes SR HES:T(4 x 2 + 40 % 5)
=%208 A2 T(8 x 4 + 10 x 40) = T432 T
T: ST gul ) FreEfafad €1 9 frefia w1 ged €

SMATAHAT yfa -1 Tm (Fu | ) YTk AT (FUAT | )

2 5 4 4x2+40x5 | [208
8 10 40 8x4 +10x40| | 432
319, 3T AT XSl H U gEAAISA T Wiy e U g fefataa
TR & The HL Thd &

SMATAHAT yfa 0 I (HuA W) MYk AT (FUAt | )
2 5 5 4 S5X2+5x50 4x2+40x5
8 10 50 40 8x5 +10X50 8x4 +10x40

260 208
:[540 432}

ST 0T egel o MU il Tk SSEA0T 81 BH 2@ § fh MeEl Aden Bk
UM o o, AH T %1 S B H ufadel i 9@ o aXeR gl el 36 Sifdfea
TUA%A TS (Product matrix) o 7@l ! U i o T, T7 A ! dfekal qen
B o WUl ! wieht, ol o HHTER (Element-wise) TOM id & 3R qRIOd 39
TUFhE 1 FNTh 10 Hd B | STEer €9 ¥, B9 el o UH i Frefefad aE
Y g i 8

< M@l AT B &1 e IR g ®, 9f% AW Wi i g, B e
F WS F A A 2| AE AT B A =[] TF mxnFfe F AT T R
B=[Q]@nxpﬁﬁaﬂaﬂaﬁélwaﬂa@/§am B &1 TUHHH Teh mx p Hife
1 3TgE C &1 €1 38 C I (i, k)ail 3Ted ¢, Wt hid o foe a0 AT i ff ufer
3R B o kdf 9 1 id ® IR fRT Seh 3fedl ol HHMER T i &1 qarae=< g
goft Ul T AR T R o &1 g v | AR,
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A=[a], .B=[b] T AF i 9 [q,a,..a,]70 B 7 kil w4

jk'nxp

by
By a

. %‘,aa C= a11b1k+ a12b2k+a13b3k+"'+a1n nk — Ziaij bjk
. =

bnk

= C=([C,,, ., AT B F ToHwA 2

2 7
Wé?%rq,zrﬁ;cz[l -1 2}?{%11 D{—l 1| &
0 3 4

5 -4

2 7
1 -1 2
WCDqﬁW%HWCDz[O 3 4} -1 1}@%2311&‘@%1%114@

5 —4

Y& fafte C ol fordt dfea =1 wfafedl &t Do f&dt =9 &t a yfafesdt &
AT o AR o SR Bl B 9SSRl § g =Rl qieher fEfated

qgqH i =

2| 2 7__[1)(2>+(1)(1>+<2>(5) ‘1
RZIESRZE —Il 1=
wWaF om0 3 4] |5 -4 ? ?
wEdE [ ol [ 2 7] 3 m+reha)+24
A 11| |2 1{ M) D+ D (D) +2 ()
wWow eema [0 3 4] [ 5 -4 [? ?
TEl dfe _1 . 2_ [ 2 71 [13 ]
agqr 9gH -1 1=
Wy s emma [0 3 4] L5 —-4] [0@+3E=DH+4(5) 7
e dfed _1 1 2_ 2 71 13 ]
o TR -1 1=
wWag e [0 3 4] [ 5 -4 [17 0()+3D+4(C4_

13 =2
Ad: CD=
17 -13
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A_6 9WB_2 6 0
sTERO 129 A=l o =7 ¢ 8 2 d AB 3@ SifSU)

TANE AT 2 WY & S e B 1 uferkdal oF oM ¥ o1qud AB yRfid #1 o

[6(2)+9(7) 6(6)+9(9) 6(0)+9(8)
AB=120)+3(7) 2(6)+3(9) 2(0)+3(8)}

[12+63 36+81 0+72] [75 117 72
T 4421 12427 0424 |25 39 24

| femuit | afz AB wftemfod 2 8 Sawas 7§ fF BA st uRenfia 1 ST

IR0 H AB URwIfid € wq BA TRt e € st BH 3 %9 § Sefh AW shered

2 HferEl (3 dferEl ) €1 A AT B wE: mx nadl k x | Hifea o e

& @ AB Tl BAHI € aRefud € afe o ohaet afg n=k o | = meh favm

gg,aﬁAaﬁiBﬁﬁwﬁé&aﬁw%,a’tABHWBAﬁwﬁm&m
|

TSR oF TV hi 3TeRA-Taf-mear (Non-Commutativity of multiplication of matrices)

379 B9 U 338301 o g W1 T, Al AB dam BA URenfia of &, a1 92 ewas
& © f% AB = BA @

23
45
21

mmsaﬁ;Az[ 9, 3} 3k B= ,d AB €1 BA T shifSiu| <9isy foh

-4 25

AB # BA

&ol Fifew fF ATH 2 x 3 3Teg8 € 31k B TH 3 x 2 378 ¢, ST AB dl BA S
& uRefd ® dom HH: 2 x 299N 3 x 3, HifeA o e T A Hifew

3 23
1-2 3 2-8+6 3-10+3 0 -4
AB= 4 5 = =
-4 2 5 21 —8+8+10 —-12+10+5 10 3

(23 2-12 -446 6415 -10 2 21
1-2 3
R BA=|45 =14-20 -8+10 12+25|=|-16 2 37

4 2 5
121 2-4 -442 645 -2 =2 11
Tedar AB # BA.
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ST 3T § AB de BA f=i-fo=t wifeal o omege @ @R @ AB = BA
21T HIE UH G= Fehal € T af€ AB 9o BASHI THM *ife o B o H9ad: o
T e g TEn off 7 1 9T 70 T See 7% fewen % fau R w© § oAl
AB @1 BA U9 e o & d i 7Te revasw TEl ¢ f o e el

IEATT 14 3R A:[l O}w B:[O 1}%& AB:[O 1}
0 10 -1 0

R BA = [S _(ﬂ 2| TIET AB # BA R

3Td: e A HA-Taftme T e 2

| forot | e areqd o7 e € o Aden B steel % o @t gl o for, e
feTu AB @2 BA URHIfod 8, AB # BA BN 380 & fag

10 30 30
qﬁA:[o 2}’]3:[0 4}’FﬁAB:BA:[0 8}

o ST o M *ife & fawol seggl %1 om wu-fafma g 2
ﬁ?@?ﬂ' anaz@ %W%Wﬁ?ﬁ 3MFg: (Zero matrix as the product

of two non-zero matrices)

T T ® fop < ardfas gemei adenbeh fag, A ab=0¢ @ =0 a= 0 e
b= 02w 21 fohg el o fore o7 sifveamdd: Tea &l &l 81 39 o1 1 §H Teh S0
BRI <@

35
00

Y B
0 2{|0 0] [0 O

37 AfE I AR 1 U Teh YA I ¢ a1 AGwdF & ¢ foh 379 4w
e e I e o
3.4.6 W &F U7 &F 7\Z'l7T‘c’J7?C (Properties of multiplication of matrices)
SRl o UM o TUIMH! 1 eH A9 T SR Suutd KU Seo #R ®© €

1. wrged frem: fR=l ot d= ool A, Bden C & fau

(AB) C = A (BC), 5@ wfl THiehtor & i wet wRenfid &t &

SR 15 A% A=[g _ﬂ Rel B:[

}%?ﬁAmeaﬁﬁﬁm
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2. Toaawor fram : f= ot 9 smexel A, Ba@en C & fag
(i) A (B+C)=AB +AC
(i) (A+B)C = AC + BC, 5fa ot efteror o <1 uar gReqiferd s 2

3. U oF AeaHeh ohT TR : Uik O SR AT faiu ¥9M Fife & T R
151 ST 30 TR &1 €, fF A= A=A

319 TH 30N oF GRI SUYE TUIEH! 1 HATTT |

1 1 1 13
123 -4
seEwr 16 Ak A=|2 0 3|, B=|0 2 amcz[zo ) J?—ﬁA(BC)
3 -1 2 -14

Tl (AB)C F1d shifsw 3R fe@emsn fF (AB)C = A(BC) 21

1 1 -1][1 3 1+0+1 3+2-4 2 1
a1 W@l AB=|2 0 3||0 2|=|2+0-36+0+12|=|-1 18
13 -1 2||-1 4] [3+0-2 9-2+8 1 15
(2 1 2+2 4+0 6-2 —-8+1
1 2 3 -4
(AB) (C) = |-1 18 , oo 1|3 -1+36 -2+0 -3-36 4+18
1 15 1+30 2+0 3-30 —-4+15
4 4 4 -7
_ |35 -2 -39 22
131 2 =27 11
13 146 2+0 3-6 —4+3
1 2 3 4
CCl BC = 02202 1=0+4 0+0 0-4 0+2
14 —1+8 240 3-8 4+4
(7 2 3 -1
_|4 04 2
7 =2 -11 38
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1 1|7 2 3 -1
0 3|40 -4 2
1 2||7-2 -11 8

1
3Tdud ABC) =2
3

7+4-7 2+0+2 -3—-4+11 -1+2-8
14+0+21 4+40-6 —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

LI, (AB) C = A (BO)
0 6 7 01 1 2
IEEr 179 A={-6 0 8|,B=|1 0 2|,C=[-2
7 -8 0 1 20 3

q AC, BC a1 (A + B)C &1 URehed ifSUl I8 ot Tenfuq sifow o
(A +B)C=AC + BC

0 7 8
zdd A+B=|-5 0 10
8 -6 0

[0 7 8]1[2 0-14+247 [10
T, (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
3Heh 3fafied AC=|-6 0 8|2 |=|-12+0+24 |=|12
7 -8 0/] 3 14+16+0 30
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AC+BC=

Rl (A+B)C=AC+BC

1 2 3

IeEv0T 18 af A=|3 -2
4 2 1

1 2 3|1 2

TA T S § R A’=AA=3 2 1[[3 =2
4 2 1|4 2

2 31{19 4

AS=AA’=|3 2 1|1

4 2 1}|14 6 15

63 46 69 1 2 3
11-40(0

3 A3 -23A-40I=|69 -6 23|-23|3 -2

92 46 63

(63 46 69] [-23 —-46 -69
169 —6 23|+|-69 46

92 46 63 -92 -46 -23

[63—-23-40 46—-46+0
- 169-69+0

(92-92+0

46 —46+0

2022-23

1|=|1

4 2 1

23 |+

(19
14

[63

=69

92

1

0

—40

69-69+0
-6+46-40 23-23+0
63-23-40

1|2 4 gofse &% A®-23A—-40I=0

4 8
12 8
6 15

46 69
-6 23
46 63

0 -40

oS O O
oS O O
Il
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SaTETOT 19 Rt faem g 9 & IRE Th IoHaR 3 4 0 SFHGaR & J9R
30 U S 9Ueh HH hl 3oh W TANGd [ohdll TER Bq A fafedl g §deh Tenfyq
T fHfvea gem A §: IelhA NI, SR-TR SR el Uil ot §RI| Wedeh Hueh
Yok (Y ®) 9 omerE A H = €,

gfd Haeh qod
40 TA®H g
A= 100 B ST
50 REIR-E

X AAMY Y I W, YIF YHR F HUhT i G T

ESIeaE| TWEER U= g

5_[1000 500 50001=X i o & x e y v i 7 g o
3000 1000 10,000|—Y

TE e IR TG HifSu
T W W

[ 40,000 + 50,000 + 250,000 } —-X

120,000 + 100,000 +500,000 | —»Y

340,000 |- X
~ 720,000 |—>Y

q: T gN I YU | o1 1 T el YRRINT A 340,000 TH & 720,000
U9 srufq Rs 3400 @@ Rs 7200 2l

[ wromraret 3.2 |

3 2 -2 5 3 4
i A+B (i) A-B () 3A-C
(iv) AB (v) BA

1. qﬁ?ﬁﬁm%A:F 4]3:[1 3},c=[‘2 S]a‘rﬁmﬁr@amﬁm:
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2. frefafad =t afewfaa wifse:

. [a b 4|2 b a2+ b+ . 2ab  2bc
v b a] |[b a W a+c® a’+b*| |2ac —2ab
-1 4 —6] [12 7 6 — . i X
i) |8 5 16]+|8 0 5| (v cos” X sin” X sin“ X cos” X
m v
8 5 3 2 4 _sin2 X cos’ X cos’Xx sin* X

3. TR rAwa afefaa ST

1
| a bfla-b ol 3 4 =211 2 3
D1y allp a| @ |2 I, 50, 5,

3
2 3 471 =3 5 21
, 1 01
Gv) |3 4 5||0 2 4 w32, ,
45 6/[3 0 5 -11
] 2 -3
w 137300 o
V1 .
-1 0 2
- 301
1 2 -3 3 -1 2 4 1 2
4. afx A=[5 0 2|,B=|[4 2 5|@NC=|0 3 2| @ (A+B)aen
1 -1 1 2 0 3 1 -2 3

(B — C) uRehferd hifera| @Y &1 goandd shitsie f6 A+ (B-C)=(A+B)-C.

[3XY

5. afg A= qa B= , T 3A — 5B Ufiehford hifsal

N Wi e

WIN Wl WlIN
WIN Wl wlo
gIN gl alN
glo gl glw
gl oS
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cos0

A i, cose[
X d91 Y 91 hifsg afg

sin 0

—sin® cos

89

sin©

+ sin®
6} [cos 0

—cos9
sin©

, 70 30
o xov=|7 ofmmx vo[3 ]
2 5 0 3

. 2 3
(i1) 2X+3Y=[4 0} qn 3X+2Y=[

X q1 Y 9@ hifee A Y=

1
X qen y 9a sifse afg 2[0
10.

[y 1+
BRE
M

11. afg x

12. afg 3

EAIELY

cos X
sin X

13. 4 F(x)=
0

0
14. <31z f®

Z+W

—sinX 0
cosx O
1

2 2
1 5

3 2] 2XY'10
| 4| TAFY=) 530

T }
}_ y O}:[S 6
x| |1 2] |1 8

ST GHIRT F X, y, z g toF fou @ wifag afg
i
3

4 6

}=EO} g @ xdA yF WA F@ S

4

X;y}%?ﬁx,y,z?r%ﬂ Wk Al Rl

g q fag ®ifST fF F(x) Fy) = FX + Y)

o 3 R
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15.

16.

17.

18.

19.

20.

1 2 3{-1 1 O -1 1 O0f|1 2 3
@ (0 1 Off0 -1 1(#] 0-1 1]/0 1 O
1 1 0|2 3 4 2 3 411 1 0O
2 0 1
g A=[2 1 3|7 d A2—5A+ 6], F HE G KIS
1 -1 0
1 0 2
I A=|0 2 1|2 @ fag HINT fF AS—6A2+7TA+2[=0
2 0 3
3 -2 1 0 .
RIE A=[4 2} ?f%ﬂl=[o JQHN:kA—Hﬁ?ﬁkEITHaﬁﬁlEl
0 —tang
Iz A= 2 | Qo 1912 2 1 TF qHE S 1 @ fag Hif
tang 0
2
cosO. —sino
ﬁnA:(I—A)[. }
S1n oL Ccos

fopelt SAIR o o U@ 30,000 T T W B TG Y - yehR o e
o e e 819U s W 5% afes qen fgdid §is W 7% oifties s 9w
21 €1 STegE UM o WA g1 g8 Freffta i fam 30,000 F9El % R
T YHR ok arel B Fa9 w3 & fou fomg g 9 S99 =R 99 %1 w5
a1t =

(a) Rs1800 Bl  (b)Rs2000 &I

et Tohel 1 &Il 1 M § 10 oA WA faM, 8 3o slifqe famm den
10 TSI S7efeIe Y G&deh 1 37 GEdehl o1 Tk Ted hu: Rs 80, Rs 60 Al
Rs 40 Ufd G 2| STegg SIS o 9aRT SR 31 Hifete foh gt gedent i
IO W M HI Fo R SAAT g g

T offSTe fF X, Y, Z, Waem PHEST: 2xn, 3 x Kk 2 xp, nx 3T px k, Hifei
o e T A R ye g 21 den 22 ¥ 9 3w g
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21. PY + WY & 9RwIfod M & faw n, kdem p ™ 1 gfasy gmm?

(A) k=3,p=n (B) k@@= & ,p=2
(C) p&=3 &, k=3 (D) k=2,p=3
22. AR n=p,d AHE TX - 5ZH Fife B
(A) px2 (B) 2xn (C) nx3 (D) pxn

3.5. 3MFE &1 URad (Transpose of a Matrix)

79 =% | e fordl omege o aftad qen s foei yaR o eregel, S8 gnfid
3R (Symmetric Matrix ) er faod @i g8 (Skew Symmetric Matrix) &
IR H A

aftaTT 3 4 A=([a ] TH Mx NHITE 1 TeE & @ AT dfemal qe Tl o1 /e

fafm& (Interchange) ¥ ¥ U BF ATl 3TE A &7 IRad (Transpose) HEardl
21 38 Ah IRad i A’ (A1 AT) ¥ Frefia €)1 g o=l ¥, Afg

A=la],, . A =[], & S, 3

i“nxm

3.5 3 V3 0
Ao V3 L] A@TA= -1 =m
51
0 __1 5 2x%x3
5 3x2

aﬂ?:’:l@ o Ufiad o gma‘n‘ (Properties of transpose of matrices)

319 &Y Tl oTTE o URad Mg oh fefatad oMt sl fo Squfa fu = &
&1 TTR1 T SUGR ST gRI el S Tehal €1 U Hife o Fehedl eegl
Ada B fau

i (AY =A (i) (KA)Y = KA’ (SETK #1E 3= 1)
i) (A+BY=A"+B (iv) (ABY =B’ A’
2 -1 2
WZOW&A=[3\/§2}HWB=[ }a‘rﬁmﬁr@aaﬁwﬁa
4 2 0 1 2 4
EAISLE
i (A)Y =A (i) (A+BY=A"+PB

(i) (KBY = KB’, STl k h1g 3= 2|
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7
(i) =&
3 4
A:{3 V3 2}:A'= J3 2 :>(A')’={3 V3 2
42 0 4 2
2 0
s (A =A
(i) =ref
A=l? 3 2l B= 2 -l 2}:A+B:5 V3-1 4
42 0 1 24 5
s A
g (A+BY=[/3-1 4
4 4
[ 3 4 2 1
- Ao V3 2|B'=[-1 2
(2.0 2 4
D
3quE A+B =[3-14
4 4
37 (A+B) =A"+B’
(iii) =&l
wmokl2 2] [k ko2
12 4] |k 2k 4k
2k Kk (21
GE| (kBY = |-k 2k |=k|-1 2 |=kB’
2k 4k| |2 4

31d: (kB) = kB’
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-2
SEETT 21 A=| 4|,B=[1 3 —6] T @ FeN FITY (AB) = B'A’ 2
5
Tol Tt
o7
A_| 4|-B=[l 3 6]
_5_
-27 -2 -6 12
oo AB=| 4|[1 3 -6]=|4 12 -24
| 5 5 15 =30
-2 4 5
31d (ABYy=|-6 12 15
12 -24 -30
1
3 AN=[245],B=| 3
-6

1 -2 4 5
- BA’=| 3|[-2 4 5]=|-6 12 15|=(ABY
-6 12 -24 -30
RG] (AB) =B’A’
3.6 gufia aor foun wufad sTaE (Symmetric and Skew Symmetric
Matrices)

afteTeT 4 T A S A = [a] T FeA § AR A= A S1eiqi 9] F T HE
Wl % fe [a] = [a] @

o223
I F AU, A=| 2 -1.5 -1 | TF GEHA SR B, Fih A'= A
3 -1 1
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TR 5 T M ASE A =[] T GAH STEIE Fedr €, AARA = A, i

| q joF B WO WA % fAT @ =-a @ o, AR TWi=| W, d@ a =—a W
3d: 28 =0Tqa, =0 FA& | = fau

T 319 IE goTl Tk forelt fom wmfta atregg oF faesvl o 9+ft ofe@@ 3= e
0 e f

%’lmﬁaﬂaﬁs{_e 0 g]@ﬁmmﬁﬁwé,aﬁﬁBeB%l
-f -g O

319, 9 T den fawm wufaa oTeEl o o Ut &t fag w

THe | ardfae sTeEEl ardt fet ot oeE A fau A+ A’ T wAfHd SR e
A-A’ T foom wafid oefe e 2|
SUUTT HF difeie fF B=A+ A’ @@
B = (A+AY
= A"+ (A (HifF (A + B) = (A" + B")
= A+ A (FfF (A) = A)
= A+A" (FRA+B=B+A)

=B
T B= A+A’'T% THMA R T
9 A oo b C=A-A
C=(A-A)Y=A"—(AY (7
=A-A (F?)
=-(A-A)=-C
37el: C= A-A' & foug gafiq srege 2l

vo 2 forddt ot Trerg Y U wAfaa den U fawn wfha serel o AnThe oF w9
T = foren S wear 2

Suufa AM AT fF A T ot eregg R e faw g ® T

1 o1 ,
A=—(A+A)+=(A-A
2( ) 2( )
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T 1 N BH 96 € TR (A + A') Th WG g8 a9l (A—A) Tk foom wef
e §1 Fifeh et oft ameg Ash fIT (KA) = kA’ il 81 39 ek Frehoran ©

Sl

%(A+A')WWHW%(A—A')WWW%I 31a; Torelt &t oT/e 1
s GG 9o Tk faUe GEfid STeel o ANThd o &9 § o SR S Tk 2

2 2 -4
SEEIU22 98 B=|-1 3 4
1 -2 -3
3 o ANTHA o6 €9 H K HIaQ
2 -1 1
T qIB'=|-2 3 -2
-4 4 -3

4 -3 -3
EIERGiISIED P:%(B+B')=1—3 6 2
-3 2 -6
, 33
2 2
-3
e P=|= 3 1 |=P
2
23
L 2 i
37el: P:%(B+B')QT:F@T&IH3W@E%I

0 -1 -5
@ & T SR Q:%(BB')—%{ 0 6]—
5 6 0
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o L 3
2
-
qad Q=70_3:_Q
23
2 ]
1 ,
s Q:E(B—B)@Wﬂqﬁﬁw%l
, 23S
; 2 2 . 2 2 2 2 -4
SiC| P+Q=_73 Ll+|53 0 3|=|1 3 4|=B
1 -2 -3
=1 32 3o
2 2

31 TS B UH GHUA 3Tegg a1 U foud §Hfhaa o8 o afsd o &4 |
EECRCRIRIRIL

[rorarett 3.3 |
1. frfafed sTegel o ¥ g&® &1 9Rad 9 St
> -15 6
1 S
M |3 (i) [2 3} (i) V3 5 6
1 2 3 -1
-1 2 3 -4 1 -5
2. R A=| 5 7 9|dm B=| 1 2 O0|% o gonfuq Hifsw f&F
211 13 1
() (A+BY =A"+B (i) (A-B)Y =A" - B’

34
-1 21
3. aﬁ;A’—{—l 2] qefn B:[ 1 2 J%‘aﬁwﬁwﬁmﬁ
01
(i) (A+BY=A"+B’ (i) (A-BY =A"-B’
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. WﬁA-{—a 0 ¢

aE 97

Iqfe A':[_l2 ﬂ qe B:[_i Z}%?ﬁ(A+2B)’§HH ST
AT B gl o fow genfaa Hifs fa (ABY = B’A’, S&l

1 0
@) A——4],B—[—1 2 1 i A_H,B_[l 5 7]
|3 2

@ afza=| ¢ Sina}gﬁa‘rwﬁaﬁﬁqﬁ AA=1

—sin®t  cos O

(ﬁ)aﬁAz[Sina Césa}ﬁaﬁwﬁaﬁmﬁA’A:I
—COoSO SInd
1 -15
() fog #fST & see A=|-1 2 1| % SAfta o1 2
5 13
0 1 -1
(i) fag FIfC fF sm® A=|-1 0 1 | fomm wnfim s 2
1 -1 0

T A=[é ﬂéamwﬁaﬁmﬁﬁ
(i) (A+A")TH GHMH 3TTe 2|
(i) (A-A")TH faom gufa =1egE 2l

0 a b | |
q E(A+A’) HWE(A—A') RISRCALEL

-b -c 0
frefafed ool &1 TH TAid Segg a1 U foud §afhd o8 o arhd

o ®9 H Fod hITo0:
6 2 2
G) |-2 3 -1
2 -1 3

3 5
(1) 1 -1
2022-23



98

TIford

3 3 -1 L5
Gi) |2 -2 1 ) | 4 5

-4 5 2

I W@ 11 94 12 ¥ FE S| g
11. =f§ Ao B UHM ife o HHHG =8 & ol AB - BATH

12.

(A) T wmfia eeg @ (B) THfa oqe §
(C) T T T (D) TEF TE &
Rl Az{c,osa _Sina}amA+A’=La‘r o A
SIno cosa

A) = B) =

(A) 6 (B) 3

C Dy X

(OR (D) 5

3.7 g W URfuak wfekar (medg ®uiawer) [Elementary Operation
(Transformation) of a matrix]

fopdl eTeE W B: YR w1 Fiward (Taiaon) fory S €, fo @ i dfemai qen =
ol W et 2, fo= urfiver wispamd =1 &waor #ed B

®)

(i)

fersit 31 wferaal & 3t Tl @1 WER fafre: Udielcdsh &9 (symbolically) ¥,
it o joff dferarl o fafa #1 R <> R qenidden jd wei & fafwm w6
Cecjmﬁzaﬁmm%lmasm

1 2 1 -1 31
A=l-1 3 1|,WRORFITANHH WA A | | 2 | |9«
5 6 7 5 6 7

Bl B

ferdt i a1 T o STaIEl H1 TH AR G& T YU FHIAT: TdlhcHs €9
#, iof ufed % T&F eeEd & k W@l k= 0¥ TH FH H R — kR §F
frefid @ 2

T W " FC, - kC 30 Frefi w21 sarens B:{ 11 jg IJ
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a=E 99

1 2

-1 3

(i) Tt dfga toen w9 & stagel | fedt o= dfaa etean w9 & 9va S1aFe i
el TR & 9 IO ek SieAl: UdiehicHeh &9 |, idf dfed oF el
gﬁW&wmﬁkﬁwWaﬁgﬁaﬁReR+m@ﬁ*&mw

|
T wW A B C > C +kC W frefm s €

UIC3_>%C3,WWWW%1¥3T@{5’ W Bl 2

W&ﬁqcz[; _ﬂmRzeRz—zRIWWEﬁﬁm,zﬁw
[1 Z}W%ﬁ?ﬂ%
0 -5

3.8 kAU 3ME (Invertible Matrices)

TR 69 A, Hife m, w1, Tk & egE © SR A U o v SMegg il ik
70 YR €, 7 AB=BA =1 d Bl 3Je A % ek =8 Hed & R 74
A WWW%I@WﬁWAWﬁHW%I

I, 7 ofifey f A= ? ﬂ?‘f%‘HB:[l Z}Q’raﬂa{a’%
2 3] 2 -3
o AB=11 2f[-1 2
_[4-3 -6+6]_[1 0]_,
S |2-2 -3+4] |0 1]
1 0
ey & BA=|, 1}=I%| 3d: B 3T, Al b 2l
T Wl H, B= A~ A% A ¢ B, F1 JohH ¥, iefiq A= B

1. forelt STE@ERR (Rectangular) ST 1 Skt ST TEl 811 €, i TUrHe
AB @1 BA o IReIfid €H 3R THM B o fore, 98 sifard € f Aden B
TuH Fife o o e &
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100 T

2. K B, 98 A1 chd ®, @ A, 3TJ€ B 1 chd &l 2|

U 3 [hH ST i AfGdEdr (Uniqueness of inverse))] Tt st eTreg o1 =gepm
e, AfE ST i € d anfgda eiar 2

suuf A AT A = [a | Fife m1, ©F ot oo 31 A wa A, @ W el
B d C 3Teq8 Ash 3 gchd e &1 o1d & @i & B=C3
ifsh MeTE A 1 Ik B ®

3 AB=BA=1I o (1)
Hifeh STeq8 A 1 ehy C ot € e

AC=CA=1  (2)
CE] B=BI=B(AC)=(BA)C=IC=C
UNT 43 AT B UH Hife & FRAUIE e @ @ (AB) =B A
IUUTT Toh Gk AT T8 i IRE ¥

(AB) (AB)"' =1

el A" (AB) (AB)' = Al (A" T U& § TEIH HH W)
B (A"A) B (AB)! = A" (A" [=A"!, A1 T8 UM Grewd Bl )
B IB (AB)' = A"!
B B (AB)' = A"!
B B B (AB)' =B A"
Rl [ (AB)' =B A"
3 (AB)! =B A

3.8.1 URftyes whewmarei' gnT Uch 37cgg ohl k¥ (Inverse of a matrix by
elementary operations)
A fifST f&F X, Ade B GHM S o 178 € o1 X = AB B Teg8 THishior X
= AB W YRfyeh dfea wiwanes 1 9o w1 o fau, gn 31 dfea dfsmanett o1 od ey
H X R q1 I U § YT e AR, T 91 JAnT Hi|

T YR T THIRU X = AB R YR T Whealel &1 Ta0 & & fag,
Y T W9 Gieae &1 o9 U § X W a0 U U H PHEA AB H 9% 9
e B W, T A FAT &

STt g ol e o T U ed 98 e frerrerd @ fR, it A Tt u eege
2 fF A o1 oifida @ @ uRfues dfed Gieaie o 99N B A- 9 % o T,
A=A fafau iR dfe Gfeaet &1 T8 A=A W q9 7% & A6 59 a6 16
1=BA Tl fiiet STl }1 39 YR 914 I8 B, 3L A 1 ok BT 341 JhR, af%
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T WY HieAwel o M gR AT A & WEd €, d A = Al fafen @ik
A=Al &Y HiH 1 980 q6 9o Hd FeU 5 o 85 1= AB W &1 & Sl 2
fewut 39 9§ SHA =1A (A=Al R T 1 31 yRfaes dfga (W) aferaned
o HT R AR M U o T AT U a1 3ifersh dfemal o |eft s/999 ¥4 & S
@ A w1 s e B 2

12
IETET0T 23 YR Hishaell o TA gN Ty A=[2 _JWWWWI

Tol IRfuas dfed afearetl o wEm w6 & fau gn A= A foed ®, stefq

AN

1 2110
[o _5}[_2 JA(R2—>R2—2R1€EW§R{)

1 0
1 2
7 =12 -1|A (R—>—1R¢W§m)
0 1 = — 2 5 2
5 5|
o
10
- =% S 1A R SR -2RF W g
0 1] f2 o
5 5]
1R
5 5
Ad: — |
A 2 __1%
55

Terehoua: wRfye wo Gfwansti & wam 2q, &9 faed & fF A=Al s1efq
[1 21 1 0}
=A
2 -1 |01
C,— C,-2C,, % M g’

1 0] 1 =2
= A
[2 -5 0 1}
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¥ C,> —%Cz,é?smhgm

2
1 p—
{1 0}=A 51
2 1 0o %
.5
Fd: C,— C,—-2C, = Y4 gN
12
o] _ 4|5 5
01" |2
L5 5
13
55
-1 —
EIGICH A =12
5 5

IETET0T 24 URFYE Giwaneti o 9arT g fAfafed STegg o1 SehA U< hifsiu:

01 2
A=[1 2 3
3011
012 [too
T WG € TR A=A, @@ [1 2 3|=]{0 1 O]A
31 1] [0 01
1 23] [o10
gl 0 1 2|=|1 0 0|]A (R, & R 5
31 1] [0 01

1 2 37 [o 1 0
7 0 1 2[=|1 0 O0|A (R, —>R,~3R3N)
0 -5 -8 0 -3 1
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—~ o g
& E g
o~ ) m m
-4 & °
w 3o
N 4 v [a4
I " e +
o R 7 o
o Il \—¢
— " ~ y
o & = 3
< < < <
1
— 1 2 - &
o o —~ oS O o~ o © —~|a 1o — o
-— O o o
— o o _ — o __2 4_20 Q_J_2
N —_— O N - N N — ]
_ _ _ kel —~ N — |
I — | | L 1
Il Il 1] 1l
f L I 1 r 1
TP T Ao T o = S a -
o - O
S —~ 1 S - O o —~ O
_ — o o
— O O — O O I
—_ O O L L |
I — |

}A (R, - R,— 2R 5W)

-1

fasreaa:, A=Al fafan, s1eiq

S O —
o — O

—_ O O

Il
AN N =
— N —

S —~ o
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J ) &) &) U
2 o ~ Q ) A
-~ | + O | + |
) ) — — 2
) ) U —la @) &) U
— o o e — — o
O O O O O O O
N’ N N’ N N’ N’ N’
—
B AR
1 —
_O ~ T ~ — ] ‘l._n/.‘l_A — | N .|_. — | N
¢\l @\l
s o — T T v o0 el - Tleven Dl
—_ ) o =] S
— o < — o < — o — o S
L =N <+ na N n
_O — O_ _O — O_ _O — (] — O_ | O_ | | . | |
< < < < < < <
1] 1] 1] 1] 1] 1] 1]
1 I — 1
N o - o n 4_ ' o ' o c o — o o — c o —
o — on o — o — on S —~ O S — M o — O
S — o
—_— AN = — —_ AN = —_ O N —_ O O —_ O O
I | —_— A = L L | | L & & |
I ——| [
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1 -1 1

2 2 2

Enl Al=|-4 3 -1
5 3 1

2 2 2

10

IFTEIT 25 I P:[ _ﬂ 2 @ P9 wifSY, A o st B

10 2] [1 0
el P =1P faf@u e, = P
=5 1] o 1
Lo I
an 51=[10 [P R > oRE)
o1 o
=l R
El 5= |p ® >R +5R 7M)
0 O l 1
- 12

7el o1 uel o SMegE Wi fgd dfe o Wl ereEe g @ S €, : P
sifeaea &t =1

| worarett 3.4 |

T &A1 Y 17 9 o el & gchd, I STh1 Afeqed €, df URRYeh 9o o
W"T@ﬂﬁﬁm:

1 -1 2 1 I
1. 2. 3. b3
2 3 11 2 7
2 3 2 1 2 5
4. 5. 6.
5 7 7 4 13
3 1 (4 5 3 10
7. 8. 9.
5 2 3 4 2 7
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10'3—1 . 2 -6 12'6—3
-4 2 1 -2 =21
2 -3 21 2 303
13. 1_2} 14. A 2} 15. 12 2 3
- 3 2 2
1 3 =2 2 0 -1
16. |-3 0 -5 17.15 1 0
(2 5 0 01 3
18. 38 AT B U& S o FohH 81 ohodl AR
(A) AB =BA (B) AB=BA=0
(C) AB=0,BA =1 (D) AB=BA =1
farfaer 3ergvor
cosO

—sin® cos0

IETELOT 26 AT A:[

cosno

Si“e} 5 bre i

sin NO

A" = / , he N
—sinn® cosnod

T H TE! TG STHA o fagid g fag i

o 0 in®
Taf W py:afg A=| 00 SV G AnC
—sin® cosO
0 in®
o P(): A=| 000 MMV o A
—sin® cosO
a/d:, aRome n=14 fou ¥ 2

M efifse for afomn= ke foaw g 2

BRI

Pk): A=

COos
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cosn® sinnO

—sinn® cosnod

B cos® sin0
| —sin® cos®

cos® sin6 Ak = .ke sin kO ‘
—sin® cos0O —sink® cosk6
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39 70 fag w48 foF 9Rom n=k+1 % fou f 9 2

—sink® coskO

- Akl = AAK = cos® sin0 || cosk® sink®
B | -sin® cos®

[ cosBcoskd —sinBsink®  cosBOsin kB + sin O cos kO
- | —sinBcos kB +cosBsink® —sinBsin kO +cosOcoskO

[ cos(6+kB) sin(0+k8) | cos(k+1)6  sin(k+1)6
- | —sin(0+k0) cos(0+k0) - —sin(k+1)0 cos(k+1)0

Tgfere 9o n=k + 1 % fore off 9 21 ofa; o e o1 fagia 9 g

—sinn® cosn®

g ¢ f A”=[Cosne Sinne},wwmaﬁ ne fag g 2

SEETUT27 ARA T B §9H Hife & FAfHd e € i <y foh AB wafhd €, A
3R et A A qe1 B wAMGEHA 8, 319iq AB = BA €|

7ol fean & fF Aden B 991 GHiHd ofofe €, THiely A’ =A el B’ =B €|
e ifse fF AB wAfid @ d (AB) = AB

forg (ABY =B’A’= BA (Hi?)

1d: BA=AB

faetma:, 9k AB = BA® i &d fag %4t f AB wufi@ 21

G (ABY =B’A’
=B A (HFifh Adel BEAMHA B )
=AB

1d: AB Hufid 21

2 -1 5 2 25
IETEI0T 28 AN Wifve fh Az{3 4},B:{7 4},C=[3 8}%@@3@{5

D 3d =wifsie f CD - AB = O =l

T FifE A, B, C 9l HIfE 2, % o o8 & 3K CD - AB well-sifa qRenfia 2,
AT D Shife 2 &1 Th o 3T A1 AMMET
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c

T ofifsT R Dz[a ﬂ%aaCD—AB:O@W%ﬁT%ﬁF

] e R

| 3a+8c 3b+8d| |43 22 00

[2a+5c 2b+5d} [3 0} [0 0}
'q'[ — =

Bl

[2a+5c-3 2b+5d | [0 ©
|3a+8c—43 3b+8d-22| [0 O

MeTEl 1 GHHA 9 'Y Frefotad Sl o e 8

2a+5c-3=0 (D
3a+8c-43=0 " (2
2b+5d=0 )
qen 3b+8d-22=0 o (@
(1) T (2), F T FE W a=-191, c=77 9= Bial Bl
(3)TA (4), F WA FH W bh=—110,d =44 9 2l 2
[a b} [—191 —110}
31?‘[: D: =
c d 77 44
37T 3 T fafaer gy-macit
0 1
1. mvﬁﬁmﬁA:[O O}ﬁa’rﬁ@@ﬁﬁmﬂneNﬁm
(@l + bA) = a'I + na™ ' bA, STel [ Fife 2 FT THTH TR 2|
1 1 1 3n71 3ﬂ*1 3n71
2. At A=|1 1 1|, @ fag FifC & A"=|3"" 3™ 3| neN
1 1 1 3['1*1 3['1*1 3['1*1
3 -4 1+2n —-4n . i
3. aﬁA=[1 _J?ﬁfﬁ?&'ﬁﬁmﬁ A”=[ ’ 1_2n}aan@aqw%|

2022-23



10.

11.

12.

e 109

I A TN B WA S € o fg g fF AB - BA T fome @i a1
fag *IfT o e1e8 B'AB dfHd e1eman faum gafqa @ 4k A gfia steen
forom wmfia 2

0 2y z
X, Yy, @ zo HHl & A HIGC, IS TR Az{x y —z]@ﬂw
X -y z

A’A =1l Eq= Hdl B
1 2
xsh fFPE AR & faw [1 2 1]|2 0
1 0

NN = O

o

}%ﬁ?ﬁf&ﬁs’ﬁﬁl@ﬁAZ—SA+7I:O%l

1 0 2(|x
ag [x =5 -1]|]0 2 1|4
2 0 3]|1

e i 6 YR Y aqd X, y, 1 2 1 Seqed w1 @ 5 R 9 I AR
H forha wntal €1 aEqel i At o e gfea (Freffa) 2:

?JI'FL{A:{3 1
2

—0% T xF TH T FIfeU

ELS I EICICE]
I 10,000 2,000 18,000
II 6,000 20,000 8,000

(a) AR x, ydAA z & TAH Th1E hl foshd Ted HAW: Rs 2.50, Rs 1.50 T2
Rs 1.00 T df Yk SR § et 3714 (Revenue) , 38 SISRTTU 1 TETdl
Y @ HifSu)

(b) A ITgF dH X3 I YAh 3l i @Fd (Cost) HAI;: Rs 2.00,
Rs 1.00 @M 9§ 50 € o el o9 (Gross profit) F@ Hifs

1o X maﬁﬁm,wﬁx{l ; 3H‘7 B ‘9}%.

4 5 6 2 4 6

IfE A 991 B WHM whife o ol o8 W WhR € foh AB = BA ® i Tfurdi
e gR fag #ifSw fF AB" = B"A BFTI TEeR Afdied fag wifse f
T ne N & fau (AB)"= A"B" &I
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110 RG]
frfafed gl § @& 3w g
(04
Y
(A 1+02+By=0 B) 1-02+Py=0
©C) 1-2-By=0 D) 1+02-Py=0
14. 9% T e wHtEd ao fauw wafia <= € €
(A) AT faol s 21 (B) ATF ¥ A ¢
(C) AT =if e7regg 21 (D) T ¥ %Ig &
15. g AT oif 31ege 3@ TR & foF A2=A, @ (I1+A)3—7 A ©:
(A) A (B) I-A ©) 1 (D) 3A

13. wﬁm:[ _ﬁa}sﬂw%ﬁ A=,

qrIIT
I, el a1 GEAS H1 Th SIdhR - T 2
mdfeEl @2 n e STl ST Sl mx nHIE HT SAHE Fed B
3], T W9 TR 2
[a],,, T " ST B
Th mx N AE Th o g8 §, 9% m=ngl
A=[a],, T o o= 2, K a =0, 549 i #]
A=[a], T dfw o €, A a, =059 i#),a =k (KTF T 2),
e i = @
A=[a], TF T@TF A=F ¢, I a =199 i=jdeM a =04
i #j gl
forddl =1 etreE (o1 fiom emegR) o 9l eEga v B R
A=[a]=[b]=Bf () ATeN BT i 3 & T (ii) i TN | o wHE
Ffﬁatrrﬁé?maij:bij Kl

® 6 60 6 o0 o

*

¢ o

¢ KA =Kal =kael,,,
® -A=(-DA

® A-B=A+(-1)B

® A+B=B+A
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® 6 6 6 606 00 00

*

o 111

(A+B)+C=A+ (B +C), & A, BddC HqH Hife o 78 |
K(A + B) = kA + kB, STel A7l B 99 whife & o8 © a1 k T 3R 2|

(k+1)A=KA +IA, 5l kT | 3R €| ]

A A=[a], @B =[b]  FAB=C=[c,],,, & & =) a b
(i) A(BC)=(AB)C, (i) A(B+C)=AB+AC, (iii) (A+B)CZAC+BC
aARA=[a], TAATAT=[a], .

() (AY=A (i) (kAY =KA’ (iii) (A+B)Y=A"+B (iv) (AB) = B'A’
g A’=AT d AT qafird TR

e A’=-A ® d ATH fouq qufia emege 2

fereft = sTege 1 Tk AT ST Tk fawm wwia STl o AT o w Y
7 fref o st @ 2

el W aRfueh diewmarnd Frefefea €
@) Ri<—>RJ.?3ITCi<—>CJ.

(i) R, > kR a1 C, — kC

(iit) Ri—>Ri+kRJ.?3IT Ci—>Ci+kCJ.

Ifg Aden BSI ol o7efe €, 39 WK foh AB=BA =1, dl T8 A %1 b A
e B e, o A gr1 Frefud i € @i o8 B 1 oJohd A R

T T 1 kA A, IR STH A €, Al B 2
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(‘FITTﬁJTEE (Determinants))

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

4.1 95T (Introduction)

e steam W, 59 STy 3IR STl o <fisTifvr o fame
¥ s foran 21 g siomtiorda geieReon o FeRma i
el & ®9 H oo w off Wi 21 3o R aw
g o ™

ax+b y=c,

a,x+b,y=c,

< (al blj(x}(qjaqmﬁmmma.m

a, bz y Cy i
T iRl o T T SAfEdT B © S1ee e, THeR! PS. Laplace
a, b,—a,b, FEA W T feHA S Tl (TR0 i (1749-1827)

afg .0 o a,b,—a,b, #0, T T TN & M 1 7 G Bl 7) T8

a, b,

W& a, b, — a,b, N TN & Fam & fgda za @ w6t 8, 98 M6

Az{a1 bl}@ﬁ%%@ﬁ?s@AaﬂmmdetAaﬁﬁ 21 grforRi

a, b,
gt fomm, srefemes, wmfses fomm sefe o foreqa rwa 2|
TH 31 U, B ohool arkiideh YAl oh 3 whife deh oh HRIUTRI T fa=m =i

79 1A GRIvERT & o1 o, TR, g8-a@ve iR e %1 eewe 96
H GRIUTRT <1 YN, Teh ol 31MoT8 o Te@esl 3R ohd, g Gt o el
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1 Tl AR ST IR Th e o ok 1 WA T fedl A =i o
g GHiHTON & T BT I

4.2 |Rfuteh (Determinant)
%’qnaﬁﬁa?maﬁWA:[ag]ﬁ@W(Wmﬂﬁﬂ%)Wﬂﬁrﬂﬂw
Tohd & 58 ol g 1 AR FEd 1 W Uk ol whi aXe |rEl ST Gehdl @ S
T e 1 Ueh Mg G (arfash a1 9fimy) 9§ efd s 2

Ifg M et STl 1 wead €, k9l gemsi (andtas a1 wftng) & ggee ¢
AN £: M > K, f(A) =k, oF g TRAITG € S&l Ae M 3R ke Kad f(A), A
GRfoTeh wearl €1 T IAl qdet (A) WA o g ot Frefua femen sman 21

a b

aﬁA:L d},a’rAaawﬁwﬁmu‘
feugoit

() oM=IE A folT, |AlIHI A% G ved €
(i) oheet =l eTTeEl & GRfUTR B 2

42.1 TF FHE & ATE HT ARIUIE (Determinant of a matrix of order one)
A T IS hT AFEA = [a] B & AT GRIR T o % SRR qRefed fhan s 2

4.2.2 Tgetg Fife & 3Tgg &7 WRIUTE (Determinant of a matrix of order two)

a b
) d‘:det(A)Qm foran S 2

A 2x2«‘=|ﬁféan‘r3ﬂa§A={Zz Zﬂ%l
AT RO T 9 YRR ¥ gRefa fman S gk B
a,, a,,
det(A)=Al=a=| ¥, |=aa,-aga,
21 a22

33g T 1

2 4
] Z‘aﬁmaraﬁfml

2 4
T | | =2@)-4(-1)=4+4=8
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X x+1
SR L 1 HIF 1A hifeIg)
X x+1
B 1, | =r@-G+D&-D =X --D=x¥-x+1=1

4.2.3 3 x 3 FfE & g T GRIUTEH (Determinant of a matrix of order 3 x 3)

T Wife o AR oF AR i f5dfia Fife o ARIERT § = Feh A1 fohal Sl
2| TE T R 1 TH U (A TH H) % SR TR FHEAM 8| g e
% WIS B D: THER W TERG fRa S € A wfEE (R, R, T R) W W TEE
% T SR dH W (C,, C, T C,) H ¥ A & TG T T T80T T qom
3d € o for frefefea feafaal & s fman @ )

il e A=[a ], ., % TR W fEER W €

j13%x3’
a;; qp 4

STel lAl=|a, a, ax

a3 Gy U3

wom et (R)) o 1T wEwon
a; Q; ag

[Al=

Gy Gy Ay

Qs 43 U3
TUT 1 R, WSS FATH a, Bl (~1)1+ D [(~1) 4T T SR ARioe 1Al T el
uferd (R,) d Tl &9 (C,) o gl &l g2 ¥ 9 fgeft ife o wrfors 9 on
ST Fif o, R, 3R C | feorg 7

Gy, Ao
Gy, A3

AUT 2 FfF a,, R, N C, ¥ fog € z9felg R, & g @9 a, 1 (-1)'+?
[(~1)% ) SR TRfo | A | T Teel e (R,) d G W (C,) W T § Ww
T % oF SRR 9 oM HIfT

3;[941-(—_[ (_1)1 +2a12

N

I D' ta,

N

Gy Ay
a3 Ay
AUT 3 @R a,, R, @ C, ¥ feorm © w@fam R, o @ sw@@a & (-1)' 43
[(~ 1)@ 7T i wRfoes | A el 9 (R ) T AR W9 (C,) i g T W

T ife o IR § O Hifag
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4y dp
agﬁ-i (_1)1 +3 4
13 1a3 a

3

0T 4 379 AT GRIUTR ST | A |5 S hl ST =o-07 1,2 9 3 | 9 el
&I T AN Hleh feAfEy sveriq

Gy, dog 142 Gy oy
detA=IAl= (1) q,, +EDT a
Gy Ay Ay Ay
a a
143 21 A
+ (_1) * a3
az Az
a IAl = a, (azz Ay — Ay, azs) —ap, (a21 Az — 4y a23)
tag, (a21 as;, = Ay Ay,
=4, Gy Ay — )y Ay Ay — A, Ay Ay + A, Ay Ay + a5 4y dy,
—da,; a4, a, .. (D)
B9 IR RO 1 T e W S|
fgetar ufem (R,) o 3rfaer wewor
ay  qp 43
[Al=|ay ay ay
a3 A3z Ay
R, TR TRV FH R, T I e @
a a a,, a
12 a3 1 43
IAl= (-1)*""a,, + (=" a,,
a3, A3 a;  ds;
a a
2+3 1
+(=1) y,
az 4z

=4y (alz ay — Ay a13) t a4, (au Ay — 4y a13)
— Uy (au sy = Ay Ay,
lAl=— Ay Qpy Gy + Gy Ay A3 + Gy Ay Uiy = Gy, Gy Gy — Gy Ay Gy
tay,a; ap,
=)y Ay Ayy = Gy Gy Gy — A, Gy Ay T 4y, Ay Gy + 4y 4y, dy,

—a,, a, a,, .. 2)
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S W (C,) F AT wwIur
@ 4 A
[Al= @y Gy ay

a3 dzp 4y

C,, % TR FERT H | T Wt el 7

a a a a
141 | G0 Ao 241 |42 i3
A= 4ay, (-1 + a4y, (=D
dsp, dsz sz ds
a a
341|412 A3
+ @y (=)
Ay Ay

=a11(a22a33—a23a3z)—a21(a a, —a a)+a3l(a a a.a,)

12 %33 13 “32 12 %23 7 Y3 Y
IAl= Ay Gy, Qyy = Ay Qyy Ay = Gy Ay Ay + 4y, Ay Ay, + Gy A Ay,
=y Ay Ay
=)y Gy Gy — 0y Gy3 Ay — A, Ay Ay + 4y, Ay Ay + 45 4y Ay,
—a,, a, a, .. 3)

(1), (2) 3R (3) W T2 & fF | Al OF T9H 21 T TSh! o 199 oh foie sig
feon w0 2 foF o 7% wenfa@ #E & 1A% R, C, 3R C, % 13fR™ 7w (1), (2)
#AR (3) 9 e Rt o g9H 2

37d: Toh WRIUT i fopelt off ofed =1 =09 o ST TR0 e W 99 99 U
Bl 2

fewuit
(i) UM i WA HI ok Tl g9 TRV 1 39 i o1 W9 oF ST T8R0T Hhid
e gl 1 e stfehad gl ®)
(i) TRFUTERT ST TEROT H¥d I (—1)"*/ & TN T o TH T, §H ((+) o T4 a1
faom €F o STER +1 A1 ¥ oM H Gahd &

(ﬁi)m?ﬁﬁEA:[j ﬂﬁ?B:[; Haﬁa@fﬂsmw%ﬁ

A=2B.THgIAI=0-8=-83RIBl=0-2=-2%
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IR HIT & [Al=4(-2)=22IBIATIAl=2"IBI, &l n=2,3 el A
9 Bl ife 2
9k ®9 W, A A= kB, 5El A9 B o Mm@l #1 ®ife n €, 9 [Al=k" | B |, STl
n=1,2,3%l

1 2 4

SEEIOT 3FRE A=|-1 3 0| &1 99 F1d Hifem)
410

T o i R T e | < fafedr v 2 seiae e (C,) % s
T 3 W B I Bl § TR

-1 3 1 2
-0 +0

4 1 4 1

) )
A= 1 3

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

0 sin ot —cos o
ISBIOT 4 A= |—sin 0 sin | 1 °F @ HifS)
coso —sin B 0
T R, % TR TR0 FH W EH Ww B € R
0 sin , —sin a sinB‘ —sin o 0
A=0 ) —sin o —cos o )
—sin cos O cosa —sinf

=0 - sin o (0 —sin B cos o) — cos a (sin o sin f — 0)
:sin(xsinBcosa—cosasinasinB:O

3
mmsaﬁ; * ‘a‘lxénﬁaﬁﬁﬁm
3 x
1
e 3-x=3-8
ERIGY =8
Ad: =i2\/§
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| woATerett 4.1 |
Y 1 W2 9% | 9RO 1 °F 1 i
2 4
L | s 4
5 cos ® —sin O Xt —x+l x-1
- W sin® cos 6 (@) x+1
(1 2
3. It A= 4 0 .1 fe@Ee 12A1=41A
1 0 1
4. k. A=|0 1 2=, @ fK@Eu I3A1=271A
0 0 4
5. fr=fafea arfoes &1 79 J@ Sifse
3 -1 =2 3 -4 5
@0 0 -1 G [1 1 =2 (iii)
3 5 0 2 3 1
2 -1 =2
Gv) |0 2 -1
3 5 0
11 2
6. I A=|2 1 3| =@ @Al I HIfSU
5 4 9
7. xo HE Td &It afg
]2 4] f2x 4 ]2 3] | x
D15 1|76 @1y 517 2
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x 2 6 2
8. Ak 13 ‘:‘18 6‘ﬁ?ﬁxW%:
(A) 6 (B) +6 (C) -6 (D) 0

4.3 wwforent & TuTed (Properties of Determinants)

st erfes] o g0 WRMUThT 1 JEX01 31 Sl 81 39 o1we] | €H GRMhl o $9
Tl I GeEG Hel 9H T 9 @ w9 § I H Gene i Afushan o
T W TR A TG H WS B S g1 3 qured fepe off whife o wnfues o ferg
e € fohg B0 T 1 3% shedl Gl IS A% o WRIUEHT aeh ifed T
Torerd 1 fRE ORfore 1 A THeT dfemdl SR Wl % WER ufEfdd FH W
Tfafdd Tear 2l

a a, da
HATUT — A WS A= by b, by
G G G
T HfeR o TS TEROT i W, B9 Wi Hid € T
b, b, b b, by b,
A: al - 2 a3
G G G G G &

=a, (byc,—b,c)~a, (b, c,~b,c)+a,(b c,-b,c)
A1 It i Wl o gRafdd s W EH 9R0e
a b ¢
W B 2l

A =la, b, ¢

a; by ¢
A, T T2 N % TR TEOT B W FH UQ €

A=a (byc;~c,b)~a, (b c,~b,c)+a, (b c,—b,c)
Ad: A:A1
froguit swe oaren 4 e € T A AT ot oTreg ® di det (A) = det (AY), STl
A, A Tfted B

| oot | i R = i W s C,= ot wior ¥, o ol i e % e
9ferdH 1 &H Hehad H C, <> R ferdl
ST TH IWIH T[UIH i IZET0T R TN i
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2 3 5
SEEIUT 6 A=|6 0 4| faw o 1 &1 S St
1 5 -7

ol URIUTR 1 Jorg e oF STReT TR0 i W,

6 4

A 204 -3
- 1 -7

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

Yol 3R Sl 1 e gRadd e W BH W B 2

+5

1 5

2 6 1
A=|-3 0 5| (v W9 & SR T T W)
5 4 7
0 5 6 1 6 1
_2 - (-3) +5
4 7 4 7 05

=20-200+3(-42-4)+530-0)
=-40-138 +150 =-128
T A=A,

31d: U 1 FeAtd ga

TUTerH 2 AR T WRIUR T e & Gl (A W) T R qREfdd s S
2, 9 9rfore &1 fog 9fafdd & S Bl

a, 4, a3
HATUT HH AT A= b, b, by

G G G

W TfeRt o ST WEOl T W OEH UM ©
A= a (b,c,—b,c)~a,(b c;~b,c)+a, (b c,-b,c)
TEH R A e B TR ufEfid Ui R R, § WS T4 AR
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= b, b, b,
a a4, a3
21 38 Tl dfem o STfEY T W,
A =a (c,b,~b,c,)~a,(c,by~—c,b)+a,(b,c, —b c)
= —la, (b,c,~b,c,)~a, (b c,-b,c)+a,(b c,-b,c)] T B 2
T® T T fF A =-A
3H YR, B9 foheel < i bl TER uRdida wieh Se IO 1 HeAud Y gehd 2|

7] iR 3 TER REE H R o> R, SR % TER 9Red w
C, o C % 3N ffd= # €

2 3 5
SEET 7AR A=[6 0 4|2 @ o 2 1 e ity
1 5 -7
2 3 5
FTABHIAM S IR 2 1 A=|6 0 4|=-28 EfEy Ss=w 6)
1 5 -7
R, 3R R, ®1 WER 9fEaffd & W AR, <> R, ¥
2 3 5
A=|1 5 7|9 e 2
6 0 4
TR A, i Teel 9fer o ST FERU F W FH W@ HW § fF
15 |t st S
A= 4|76 4 6 0

=220-0)+3 @4 +42)+5(0-30)
=40+ 138 - 150 =28

EGpl A =-A

37d: TUIH 2 FeAtyd gl
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Torerd 3 AR U TR kT RIS < ufeEl (STl W) THE (I O stedd
TAM §), @ GRIUeR 1 6F I g 2l

IUUfE A% 59 IR A 1 9HE fedl (A1 W) F WOR gRardd # 30 § a A
1 7 ufafda 7 2 2l

qenfy, U 2 o SHER A 1 fog W<t T R

ERISLY A=-A

B A=0

ST &H I UM 1 Teh I o gRI FeAd i B
323

JEEI0T 8 A= |2 2 3| &1 HF G Hife)
323

&1 Ugell UfeRl o ST TR i W BH WK % € foh
A=3(6-6)=2(6-9)+3(@—6)
=0-2(3)+3(2)=6-6=0
7 R, SRR, ¥ €|
TUTEH 4 AT T AR o fohell Uk dfek (S7e W9) o Uieh 3T9d Hil Teh 3R
k,® TN I € A STt 99 off k9 U & ST 2

HeATg= 7 iy A=|a, b, ¢
a; by o

THHT Yo U o STIEEl 1 AW 0N FH W AW RO A € @
ka, kb k¢

A= b ¢

A
Hor Ui o TS TEROT i W, B9 W i € T
A =kab,c,~b,c)-kb (a,c,~c,a)+kc (a, b,-b,a,)
=kla (b,c,-b,c,)-b (a,c,-c,a)+c (a,b,—b,a)] =kA

ka, kb, ke a b ¢
3 a b, ¢ |=k|ay b, ¢
a3 b3 C3 a3 b3 C3
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feogoit
(i) 39 TUIEH o STTUR, B9 U URMU i et U Ui o1 @l § 9 3w
TGS el e T #)
(i) af% T Grfore =+ el < dfeaal (I @) o W sTagd S (39
I H) €, 99 SHRT HE I BT S SIEI0M:

a a4, 4
A=|b b, by |=0(FE R, R, TEII )

ka, ka, kas

102 18 36

JEMET0T 9 GRfoR | 1 3 4 | % B F SIfSC
17 3 6

102 18 36| |6(17) 6(3) 6(6) 17 3 6
e ER AT R | 1 3 4= 1 3 4 |=6|1 3 4|=0
17 3 6 17 3 6 17 3 6

(orerd 3 3R 4)

TuTerd 5 AfE Tk R i U Ofod o1 W9 oh @ A |t e | (A SifuR)
Tl o IANTHA o &9 U Fe 8 dl URIU i 3 (A1 3ifuek) ARl o ITRd o
w9 § =ad R <1 Heha 2

a+ A a,+XA, ay+A, a  a, a, AoAy Ay
IR by b, by =|b b, by|+|b b, b

G ¢ & G G G G G G

a+ A a,+A, a;+A
HeaTuA qm U =| b b, b,
G ) C3
W Ufer o TSI TEROT i W B9 U ® TR
A=(a, + L) (b,c,—c,b)—(a,+ L) (b c,-b, c)
+(a, + ) (b, c,-b,c)
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124 wfora
=a, (b,c;,~c,b)~a, (b c;—b,c)+a, (b c,-b,c)
+A (byc,—c,b)-A, (byc,—b,c)+ A (b c,—b,c)
(TS} ! HAfEd HH W)
a a, a; AMoohy A

=|b b, by|+|b b, by| =7 T

¢ G G G 6 G

T YR o el @ el o forg g9 e 5 o1 Gered #) Tehd 2

a b I
FETET0T 10 <930 fom |a+2x b+2y c+2z|=0
X y Z
a b c a b c a b C
TATH S S R |a+2x b42y c42z| =|F Doc|F|2x 2y 2z
X y Z Xy z X y Z
(ot 5 R BR)

=0+0=0 (e 3 3R 4 1 AN HE W)
TuTe 6 AR TH AR < feRdl dfeRt A W o Ts feEE |, gEA Ui o wiw
o WA TeFE ok M U i S fian S € df ARt 1 O o' @ 71 e,
af% B4 R, >R +AR N C,— C,+kC, T WM & @ TR0 1 =M e el €
LOILE]

a, a, a, a, +ke, a,+kc, ay+ke
HH E“ Sq A= b] b2 b3 e’ﬁ—{ Al = bl bz b3 5
G G G G ) G
et A FfF R, - R, + kR, o FAT N W e &

78T &9 e e (R,) o 1ol i ST kH ON e SR 3% Ueel Wi (R,) R
T eEEl § Sied B
Hora BRI 36 Wik H 39 TR foed € R, - R + kR,

2022-23



arRfoTeR 125

Ad Y

a, a, a, ke, ke, ke,

A =|b by by|+|b b, b | (TEE 5 % FW)
G 6 G G 6 G
=A+0 (v& f& R, 3K R, TAI €)
3d: A=A
feuguit
() 9% WRTF A® R — kR & C, — kC,%F AR ¥ W< ERMR A 2, @
A, = kA.

(i) I ww Ri%Ri+kRjﬁﬁW3ﬁaﬂ@@afwwmﬁmTw
Bl a1 &A1 =nfeu for ueeht Wiwn ¥ wwifaq ufed =1 o= Hiwan ® w4 ==}
B =ifen) Sk o SRR &) feooft i =t wfwaet § wEm ) S 2

a a+b a+b+c

TareEror 11 fag #fM fF A = [2a 3a+2b 4a+3b+2c|=a’
3a 6a+3b 10a+ 6b + 3¢

T WRE A # R, » R, - 2R, X R, —» R, - 3R, %1 FAT & W 30 70 € f&

a a+b a+b+c
A=10 a 2a + b
0 3a Ta + 3b

T: R, — R, - 3R, %1 T & § 39 7 € fF

a a+b a+b+c
A=10 a 2a+b
0 0 a

C,oh ST FEOT T W

a 2a+b
0 a
= a(a2—0)=a(a2):a3§ﬂ‘?‘f%)l?ﬂ%|

A= a +0+0
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IEEI0T 12 T fopu fomm fag +ifse f&

xX+y y+z z+x
A= Z X y [=0
1 1 1

T A¥ R, - R, +R, & T FH W g9 T &

xX+y+z x+y+z x+y+z
A= Z X y
1 1 1
¥ R, 3R R, % @6 G 2|
GfeTg A=0
IS8T 13 fHAfafEd &1 79 J[ Sisg

1 a bc
A= |1 b ca
1 ¢ ab

@ R, > R,—R, 3 R, 5 R,— R, & TR & | &0 90 &

1 a bc
A= |0 b—a c(a->b)
0 c—a b(a-c)

R, SRR, ¥ HAA: (b —a) 3R (c—a) ITAMS o | 30 T &

1 a bce
A=b-a)(c—a)|l0 1 -c
01 —-b

=(b-a)(c—a)[(-b+c)] (A WA o TR T HH W)
=(a-b)(b-c)(c—-a)
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b+c a a

ITET0T 14 Tgg wifee fh b c+a b |=4abc
c c a+b

e °H SIS

b+c a a
A=| b c+a b
c c a+b

TR W R, — R, —R, - R, 1 T % W &0 90 ¢
0 —2¢ -2b
A=1|b c+a b
c c a+b
R, % ST® FERU FH W TW UM € R
c+a b b

- (-2¢)
c a+b c
=2c(ab+b*—bc)-=2b((bc—-c-ac)
=2abc+2ch?>—2bc*-2 b+ 2bc*+ 2 abc
=4 abc

b c+a

A=0

+ (-2b) ‘
c

x x> 1+x

SEETT 15 ARy, y,  FAf B SR A=|y y? 1+ =0,

2 3
Z z 1+ z

3

?ﬁ?ﬂﬁqﬁ 1+xyz=0

x X2 1+x

e Ta g A=y y 1+

2 3
z 70 1+z

x x> 1 |x 2 X

2 q+ly ¥ Y (TTH‘ﬁSé‘?WW)

2 2 3
1 |z z¢7 z

s
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2 2

1 x x 1 x x
= (-D*[1 y y2+xyz1 y y2 (C3HC23ﬁ'{WCIHCZQ"W§R{)
2 2
1 z z 1 z z
1 x x°
=l y ¥|d+x02)
1 z 22
1 X X

2 2
= (1+x2)[0 y-x y*=2*|(R,»R-R &R, - RR F T FH W)
0 z-x z7-x

R, ¥ (y—x) 3 R,¥ (z—x) 39S o7 W &F W< FW ¢ &

2
1 x x

A= (1+xy2) —=x) (z=0)[0 1 y+x
01 z+x

. =(1+x2) (=0 -2 @ -y) (C, F T T FTH W)
EED A=033ﬁ'{x,y3‘ﬁ'{z gt fa= €,
Ad

x—y¢0,y—z¢0,z—x¢0,'@l%ﬁ 1+xyz=0§lTEH€)I?IT%I

l+a 1 1
SaEor 16 @t fr | 1 1+b 1 :abc(1+§+%+%):abc+bc+ca+ab
1 1 1+c

T R, R, 3 R, ¥ ¥ HAN: q, b 3R ¢ ITAMS 7 W &9 W< w0 & &5

1 1 1
_+1 —_ —
a a a
T abc 1 —+1 1
St 9y = S ;
1,
c c c

R~ R +R, +R, % T & W g9 T € fF
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1 1 1 1 1 1 1 1 1
I+—+—+— l+—+—+— 1+—+—+—
a b c a b c a b c
1 1
= abc — —+1 —
A b b
1 1 L
C C C
1 1 1
1 1 1)1 1
= abc| l+—+—+—|— —+1 —
i A= a b c)b b
rr 1,
C C C
#d C,— C,— C, 3R C,— C,— C, 5 FaM % W &0 90 € fF
1 0 O
A= abc 1+l+l+l 1 10
a b c) b
» 01
C

= abc 1+l+l+l 1(1-0
( Jr0-o

a b c

1 1 1 o
= abc 1+—+;+— =abc + bc + ca + ab = AT 9
a c

| fooit | o1 fafer g1 €, > €, - C,FC, > C, - C,, 1 ST FTh q
C,— C,—a C, &1 TN &ileh ITH 3BT 1 B HH H1 YA Hil

for weRor fopu SR ARforRl o TqurEl 1 AT wieh e gv 1 9 5 % fag
it

X a x+a a-b b—-c c—a 2 7 65
1. |y b y+b|=0 2. |b-c c¢c—a a-b|=0 3.3 8 75=0
z ¢ z+c c—a a-b b-c 5 9 86
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1 be a(b+c) b+c q+r y+z a p x
4. I ca b(c+a)=0 5. lc+ta r+p z+x|=2b q vy
1 ab c(a+b) a+b p+q x+y c r z

YRIUTRT o TOTEET T YA ek U9 6 W 14 G I O Hife:

0 a -b -a’> ab ac
6. Fa 0 —c|=0 7. |ba —b' bc|=4a’b’c’
b ¢ 0 ca ¢cb -’
1 a &
8. () 1 b b =(a—b)(b—c)(c—a)
c c
1 1 1
(if) a b ¢ =(a—b)(b—c)(c—a)(a+b+c)
a} b} CS
x X yz
9. |y ¥V & =(x—y) (y-2) @-x) &y +yz + )
z Xy

x+4 2x 2x
10. () | 2x  x+4  2x [=(5x+4)(4-x)
2x 2x  x+4

y+k y y
Gy | vy vtk y =K (3y+k)
y y y+k

a—-b-c 2a 2a
1. G| 26 b-c-a 2b |=(a+b+c)
2c 2c c—a-b
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12.

13.

14.

x+y+2z X y

(ii) Z y+z+4+2x y =2()c+y+z)3

z X Z+x+2y

1 x X

x 1 x=(l—x‘)2

x x 1

1+a* -b? 2ab —2b

3

2ab  1-a*+b 2a |=(1+d’+57)
2b —2a 1-a*-b*

a+1 ab ac

ab b'+1 bc |=14+a +b +c°

ca cb +1

YT 9@ 1571 16 H HEl IW g

15.

16.

IfE ATH 3 x 3 hife 1 ol 3=T8 & d [kA| s A B:

(A) k1Al (B) K1Al ©) KAl (D) 3kIAl
frefafad § 9 &9 @ HoF TE 7

(A) HURfoTe T o g @

(B) ORI T o8 § Heg Uk TE&A 2

(C) R T o e W Heag TH W B

(D) T | &5 Tl

4.4 'F:H\JF-[ <hl @W (Area of a Triangle)
T faoeh wanetl o e 2 o wh Hs fowes g (0, y,), O, y,) T (xy, 0,),

2| 379 TH F9F H GRUTR ok ®Y T 39 YHR for@r S gehdl B

x oy 1

1
=—X 1
A e Y
xooy 1
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gl @ TR SR HSTh %[xl(yz—)g) +x, (v,7y) +x, (v,—y,)] S0 =K [EERIEEIN]

.. (1)
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feugoit

(i) TR &ohel Teh YTcHeh TR Bl © Safery &9 | (1) o WRivres 1 fer
oH o B

(i) =% &srrer fEon &1 a1 UM o fou HRIeR 1 oA 3T SEOTeHe SHl AT
AT HifSTT)

(i) I T foget ¥ o= s 1 eEwa I g

SETETUT 17 Tk T39S o1 &5rhel 1 shiferg foreh i (3, 8), (- 4, 2) 3R (5, 1) &l

@ TS @ e

308 1
1 1
— 4 2l = 2[3(2-1)=8(-4-5)+1(-4-10
A= 2[( )-8( )+1( )]
5011
=—(3+72—14):%

SETETUT 18 HRIUTRT o1 TN %ok A(1, 3) 3T B (0, 0) 1 SieH arell T &1 THieh0
T HIT I k1 9 1@ Hifew 9% @ 55 Dk, 0) 38 ¥R € &6 A ABD &1
&Il 3 o gehTE @

&l A oSt AB ™ IE f5g P (x, y) ® 9 A ABP &1 &5%dl = 0 (F1?)

0 0 1
Bl %1 3 1=0
x y 1
1
=Y I B E(y—3x)=0?:ny:3x

S erefise {@r AB 1 HHIHT B
g A ABD &1 &5%hel 3 off Tohld fean @ em:

1 3 1
0 01
kK 0 1

!

; —+3 8 Uw 7 _—gkzi3,i.e.,k:$2
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1. fr=fafed gees o ke T sy foget aret sl &1 &9%a [ sif)
@) (1,0),(6,0),(4,3) i) (2,7),(1,1),(10,8)

(111) (_2’ _3), (35 2)’ (_1’ _8)
2. <WET foF fI5 A (0, b+ ¢), B (b, ¢ +a) 3R C(c, a+ b) W@ &I

3. Ik W kS UH A RIS AR sl w1 e 4 onf g @ Wl sifag
fAfated

i) (k,0),(4,0),(0,2) (i) (=2, 0),(0,4), (0, k)
4. () GRFOTRT K1 9A w0 (1, 2) 3R (3, 6) I e el W 1 gt 96
EAIELY
(i) HRFOTRT T T R (3, 1) 31X (9, 3) 1 e areft e =1 iR e
it
5. afg 9 (2, -6), (5, 4) 3R (k, 4) o TS 1 @%e 35 o TR B A kR
e 7
A) 12 (B) -2 (C) —12,-2 (D) 12,-2

4.5 SUERfUTeR 3T "g@s (Minor and Co-factor)

TH ITTeER W eH STERIUER IR He@el sl YT $Hich URIUEh & FEXl &1 fasgd &9
fera diEm

afterT 1 ARfoe % s ?ﬂwr{ﬁrrm*@ﬁﬂﬂﬁm%a’rzaﬁwﬁﬁaﬁt]mwﬂ

fsre o a, feorq 2, ﬁ‘s’zﬁﬁmgﬁm%lmaaa % STERTE F M, % 5
=H FE B

2ot n(n>2) %A o ARV o TaFe 1 STGRE 1 — | %9 1 RV B

1 2 3
4 5 6
7 8 9
T e 6 U Ufe TH ga wWW § feem ¥ sHfT W ISTEIRU = M,
frefafad 9er 9 9 g 2l

JETETUT 19 ERME A = T 31999 6 1 STHARUE A1 hifelg|

1 2

. 8‘ =8-14=—-6(A¥ R, 3XC, TeM W)

M23=‘

2022-23



134 TTford

ﬁwzq%aqamaijaﬂmﬁﬂi%mmm%,aﬁ
A, =DM,
% g ARl F € el a, F STEROE M, €

mzowﬁw‘i ;2‘$Hﬁwﬁéwmaw“ﬁm|

& TP a, F] STAROE M, 2|

el a, =1,38AC M, = a 1 STHRU =3
M,, = 1Edd a , 1 STERMTH =4
M, = 3974 q, 1 SR = -2
M,, = 3939 q,, 1 STER = |

M a, F1 FEES A, Tl WU
A, =DM, =12 3)=3
A,=ED"2 M, =1 @) =-4
A, =12 M, = (1) (-2) =2
A, =D M, =D () =1

ay G Gy
SEETUT 21 A= |Gy Gy Oy| T IS a, T a, O ITERMER IR TeES
dz; Q3 i

A Hifrg|
ToT STARM 31X TgEe HT IR §F ¥H UM o

— & M Gy Ay
a, B S Qanl a,, Ay~ Ay Ay,
32 33
gg-@g’ — — (_1)1+1 — _
a, ol - Au - ( 1) M11 = Ay, Ay — Ay Ay,
a a
12 13
a, F1 TR = M, = Qo | = G2 Q33T G345
32 33
TgEe = — (—1)2+ — (_ _ —_
a,, bl - A21 - ( 1) le - ( 1) (a12 = dy a32) =-4a, a33+ a4,
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femuit IR 21 F AR A HT R, % HHE TR0 FH W EH W E R

a, a
Uy A3 yy a3 2 T2

A=(E-D)"a, +(=D'"%a, + (D" ay|ay,  ay

dz, ds; as  ds;z

=a, A, +a12A12+a13A13,~_ﬂ%’T aith"[ ggu@s AU%I
=R, % 9FEl 3R I WG Wew@e! o UNEA 1 A
T TER AFH R, R, C,, C, 3R C,% T 5 TEOT 37 JhR ¥ 2
1 TR0 A, ot fem (2 =) o radal iR Seh T TEEel o [UHEHA
1 4T B
| oot | ot w e (1 w9) S el Y o U (N W) & e

¥ TN A ST @ SR A Y BT €1 SIE0@Al, AMA=a, A, +a,A,
+a,A,, €

4, a3 a a a a
A= —1)+! + _1)+2 11 13 + _1)1+3 11 12
a, (=1 4y s a, (=1 o A\ a, (-1) 0
a4 43
=4 G 43 =0(T=Pﬁf\'m" Rlaﬁ'{RZWH%)
dz; 4z di
T YHR B9 o7 el 3 &l o fu wareT S Hehd B
2 -3 5
TETET0T 22 AR (6 0 4| o sTedEl o STERIUE IR HeEE T I SR
1 5 -7
T BT & a, A, +a,A,, +a,A,=0%
. 0 4
EAW M, = | 4 =0-20=-20; T A = (-1 (-20) = -20

6 4
M,=|, 4 =-42 -4 =-46; HATA,, = (-1)*? (- 46) = 46

W O

M=, =30-0=30; s®e A, =(-1)'*(30) =30
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35
M, =|5 4/ =21-25=-4 TW@TA, = (D> (-4)=4
2 5
M,=|; 4 =-14-5=-19; TW@TA,, = (-1)"*(-19) =19
2 -3
M, =|, |=10+3=13 T A, =(1)*13)=-13
-3 5
M, =] 4 =-12-0=-12; WA, = ()" (-12) =-12
2 5
M=l 4 =8-30=-22; @ A, = (-1)*?(-22) =22
2 -3
R M, =|c o|=0+18=18 T@@T A =1 (18)=18
@ a,=2.a,=-3,a,=5 TNA, =-12,A, =22, A, =18

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

frafafaa arfornt o ste=al o STER U Yeue fafau)

4
3

S N

1. (@)

N
—
=
N
]
S = O

IS
)

(i)

S
U

.—
(@)
N

a 13 5 -1

-0 O

5 3 8

3. U df o sTadl o He@el &l WAR &k A=(2 0 1| =1 91 F@ Fifww

1 23
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1 x yz

4. o =T el & weEel g s A= Y % aE w i

I z xy

5. ARA=|ay @y ay| R g F FEESA T A AT WA FrAfafed w9 d

as;

as; ds;

= TR S o

(A) all A31+ a12 A32 + alS A33
(C) 6121 A11+ a22 A12 + a23 A13

(B) all All+ a12 A21 + alS A31
(D) all All+ a21 A21 + a31 A31

4.6 TeJg o WEWSW 3 =gohd (Adjoint and Inverse of a Matrix)
st 1A o T4 U e o ok Rl 31eAdd fRdl B1 39 o =e% | €W U
M °h HhH oh AN oF A ol i o = &

A Id Y % AU TR B9 TS SR 1 U@ IR |

4.6.1 3TTYg &1 Wg@eST (Adjoint of a matrix)

TR 3T o SR A= [a,] F1 HeES, AFF (A% e % w9 # 9 g,
SRl A, S a, F FEEE ¢ ATE AT W@ FH adj AT FN T FA ¢

e difsle A=

qd adj A =

3ETET 23 3T@[§'A=[2

_311 &, 943

8y 8y Ay | Tl

| 331 83 A3

An An Ag Ay
Ay Ay Ay |®l TRed = Ay
Ay Ay Ag Ay

1 4
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T BN A B TR A, =4,A,=-1,A, =-3,A,=2
_ Ay Ayl [4 -3
37d: adj A = A, Ay, Tl 9

a  dp

ﬁmﬁzxzaﬁﬁéaﬁaﬂa@A{ }aﬂmﬁade,auaﬁ?azzaﬁw

ay Ay

T T a,, 3R a, % Fog wfEfda F2 3 o ot v foren s wema @ St A gt
T R

Ay —dp
adj A = Q@ =
S
g w=fery TER Ay
&0 fo syt & fefafes wa fide w+@ 2
U 1 AR ARE p I F AR T A, Aadj A) = (adj A) A = |A|]l, ST&T 1, n Fife
1 qEHF T B
W& 9 afifag

a; 3 3 A Ay Ay
A=|ay a8y ay| e dE adjA=| A, Ay Ay
Az Ay Ay

Fiifer Tk dfed a1 T ok STaFAl 1 GIT TE@S! 1 TON T A | Al UM gl
T ST YA B R

A3 83 g3

Al 0 0 100
T TR AadiAy=| 0 [A] 0 [=|a]|0 1 0]=]A|I
0 0 |4 0 0 1

T YR, B9 <0 Whd € T (adj A) A=1AI1
I: A (adj A) = (adj A) A = 1A 1 Fetad 21
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TR 4 Tk o SR A FFHHANE (singular) FEACI 7 AR [A| =0T

IR0 % o e A:[i z}WW@%Im:AW%I

TRTET 5 TH o SR A ShHUIE (non-singular) FEdl & AR A #0

1 2
3 4

3T: A FHH B

e frefetaa goa fo squta & ffde = ® 2

UHE 2 AR AN BIMl UH F hife o FhAIT e & al AB Tl BA off 3t
FIfE & FchAu e e 2l

THT 3 MRl o %A 1 AR 3ok hRl: ARG o UM% % GHH Bl
T @19 |AB| = |A| |B|,SET Aden B WM *ifz & o oge 2

qﬁ?ﬁﬁl@A={ }ﬁ?ﬁ |A|=‘; i‘ =4-6=-2%0%

Al 0 0
ﬁWWW%W(ade)A:MH:{O Al 0

0 0 |A
Al SR SR 1 TR0 o1 N,
Al 0 0
(adj AYA| = |0 |A] ©
0 0 A
10 0
12 adj A 1Al = |A]]0 10 ()
00 1
a7t l(adj A)I 1Al = |A[* (1)
a7t \(adj A)l = |Af

AUE T W, AfK n hIfe T TH o A8 AT @ ladjAl = |Al-! BT
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U 4 Tk O STHE A S FohH o1 i 7, A IR Sheel ik A FJRaia SR 2
Suufe °M T p FifE H1 Fehaoiia e A § 3R o Hife 1 dms 3o 1 2
Ta nHife o THh a7 e B A1 e 36 YR & aifh AB = BA =1
IFTAB =1 2l |ABI=IIl @ IAIIBI=1 (Fif® [11=1, ABI=IAlIBI)
Y U B ® |Al#0. 3F: A kAU B

faetid: A ST A Sgepaoiia €1 a9 [Al#£0

& A (adj A) = (adj A) A = |A|1 (993 1)
a0 A Lad'A = Lad'A A =1
Al a1
o |
Rl AB:BAzl,G%TB:madJA
N
31 Aé%sg?m"qao‘rsfﬁa%aﬁ?Aflzmade

133
SaTeTur 24 AR A=|1 4 3| T @ wenfud HISC F AL adj A= |A]. 1R A
13 4

ELEAEI
TABH U E T A =1(16-9)-3@4-3)+33-4=1%0
A, =7, A,=-1,A,=-1,A, =-3,A,,=1,A,=0,A, =-3,A,=0,A,=1

7 -3 -3
g adiA=|-1 1 0
-1 0 1
1 3 3|[ 7 -3 -3
A AdadiA)=|1 4 3||-1 1 0
1 3 4]|-1 0 1
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7-3-3 -3+3+0 -3+0+3
=|7-4-3 -3+4+0 -3+0+3
| 7-3-4 -3+3+0 -3+0+4
1 0 0 100
=0 1 0|=() |0 1 Of=]Al.I
0 01 0 01
| . 7 -3 3 7 -3 -3
i A*I:m-adezi—l 1 0|=|-1 1 0
-1 0 1 -1 0 1

2 3 1 =2
IETEI0T 25 aﬁA:[l _4] B=[_1 J,aﬁwﬁqﬁﬁﬁq%(AByl:BlAl%l

, 2 31 2] [-1 5
meﬁ%ﬁAB:L —4“—1 3}{5 —14}

it |AB| = —11 20, (AB)" &1 i § @R 39 Frefafiad YR | = fhan
ST B

AR = adi(aB)—— L[4 5] - 1{14 5}
= —.d = - T
(AR =[x " n-s -1 uls 1

S |A| =—1120F |B| = 1 #0. SHATA 3R B i o1 i & iR o
freafafed 9 & =aa foran <1 gt

1 [-4 3] [3 2
Al=—— B'=
1 -1 2 11

3 2][-4 -3 -
BiIA =_ - I
11 1]|-1 2 11| -5

(AB)' = B A 2

-5] 1[14 5
-1| 11]5 1
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2 3
SEAETOT 26 YERiA it T WA:L Z}WAZ—MH:O,G@?I

2 x 2 FHIfE T Teh THHF 3T ¢ SR O, 2x2 i H Th YA T8 &1 TS
e 9 A~ F| wifsu)

7o T S B AT=ALA= [2 3}[2 3H7 12}

1 2||1 2| |4 7

7 12] [8 12] [1 0] [o o
31 A?—4A +1= - + = -0

4 7 4 8| (0 1] |0 O
CE| A*—4A+1=0
ESSIGIY AA—4A=—1
A AAAN-4AA =—TA' GFAl IRA'H IW A N HfH Al £0)
R AAAY) -4l =— A"
R Al -4l =— A"

4 0] [2 3 2 =3
-1 _— _ —_ —

a AT=4-A=T0g 4|71 2| 7|21 2

2 -3
37 Al =

-1 2

T 1 3R 2 W ek e h1 He@es (adjoint) FG wHIfST

1 -1 2
[1 2} , 12 3 s
34 2 0 1

T 3 3R 4 | WAl FIT A (adj A) = (adj A) A= |A]. 17
1 -1 2
. [2 3} , (30 =2

. _4 _6 .

10 3
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T 5 9 11 H fRu Uy el o oA (e sfda 81) §a i)

3 ) 1 2 3
5. 04 3 6. |_3 » 7.
- - 0 0 5
-1 0 0 -2 1 3 _1 -1 2
g 330 9, |4 10 0.0 2 -3
5 2 -1 -7 2 1 3 2 4
1 0 0
11. |0 coso sino
|0 sino —cosa

3 7 6 8
12. aﬁ;A:[z S}aﬁw:[? J%aﬁwﬁqﬁﬁﬁqﬁ(AB)l:BlA%

1
13. aﬁ;A:[ 2} T TulT fF A2-5A+71= OB 3HH! Werdl ¥ A J1d Hifu)

-1

3 2 s .
14. WA:L Jéamaaﬁxbwwamﬁﬁrqm

A2+ aA + bl =0 T

11 1
15. W@EA:{l 2 -3| % forw uisu R A 6A2+5A+111=0 ®I
2 -1 3

THH] GeFdl 9 A~ J1d Sife)

2 -1 1
16. aﬁ:A:[—l 2 1|, @ wonfya SifST fF AP —6A2 + 9A — 41 = 0 & @
1 -1 2

THH] GeFdl 9 A~ J1d Sife)
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17. aRA, 3 x 3 ®ife 1 o oege @ @1 ladj Al 1 94 B:
(A) 1A (B) AP ©) IAP (D) 31Al
18. ACAHIE < 1 okt o8 € @ det (A™') SRIeR:

1
(A) det(A)  B) gaay ©1 (D) 0

4.7 ARfUTeRl 3T MTTEl & WA ( Applications of Determinants and

Matrices)

TE ITeE% W BH T A A ST ARE o sk Tk Fepm o B 3R A
HieRoT o et 1 HiTadn shi Site W ARITRT 3R el o STwaT w1 9ol |
e Franm: Fea 9d seard © A 39k gell (Th 91 3Afueh) w1 A gl 2
TET THeRTar: o™ ST Seerdl @ s seh fopdt off gt 1 Sifeacy =&t Bl 2l

| feorvit [ st & en wrfgda wa & e e o i @)

4.7.1 W%WWWW%WWW(SOluﬁon of a system
of linear equations using inverse of a matrix)

T 79 sk iRl o fohmg 1 TTegs THihv & €9 § e i © 3R g8
o SIchH 1 YA Hieh 39 B S

freafafaa et e ® fa=r sifeg

ax+by+cz=d,

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

a, x+byy+c,z=d,
a b ¢ X d;
T dfse A=|a, b, ¢, |, X=|y|3RB=|d,
a; by ¢ z d,
Ia THRT FRE AX = B & &9 H frefafigd YR 9§ sHed 1 S Gl Bl

T

a b ¢
2022-23
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frarfa 1 ik AT Fohuolia ooe © 09 S8 gk 1 i €1 o AX=B ¥

T W € T

A" (AX)=A"' B
o (A'A) X =A" B
gl IX=A"'B
7 X=A"B

(A"'® gd UH % W)
(FE=E U §R)

T STE FHIHT R T ek e 1 g gt UaH B € Hiifer T
ISR 1 kA AGdId Bial &1 THieholl o et & &1 e &1 7e fafer sege fafy

FEar 2l

frorfar 2 A AT STegchuviia oTegg ® 9 | Al =0 8 €|

7o fearfd & 29 (adj A) B 9@ & €

I (adj A) B # O, (O TA I 7), 9 FIE & &I Bl & 3 FHisww Fehm

A (adj A) B = O, T8 7eh™ Td a1 317a erit s=ife fehra o o gt 8 &

T FHEA B

HE o g1 T& Bl

saretr 27 fafafea e o™ =1 g Sifsa:
2x+5y=1
3x+2y=7

Tol g fR AX =B % &9 § for@n S gehdl §, Sl

o el

1
7

|

7, |A| = 1120, 3T0: A FChAIE THE 8 THCT THF o HI e Bl 3T

TUHT T Al B B

[ 2

-5

-1 - ——
& e fh Al = -3 2
12 -5
—_ -1 _ ——
T X=A"B= 11]-3 2
X 1]-33 3]
)
31d: x=3,y=-1
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31807 28 HHfafad g Ha™

3x-2y+3z=8
2x+y—-z=1
4x -3y +2z=4
I o fafy ¥ 7@ Hifwg)

Tol G R 1 AX =B % ®9 § o foRan S Ghdl © SRl

3 -2 3 X 8
A=|2 1 -1|,X=|y|smB=]1
4 -3 2 z 4
&\ <@ ® TR

Al =32-3)+24+4)+3(-6-4)=-17%07
Iq: A ehHNE €, 3R TEeh qehy 1 Sk g

A, =-1, A, =-8, A, =-10
A, =-5, A,, =-6, Ay =1
A, =-1, A, =09, A,=7

-1 =5 -1
g Al=——| -8 -6 9
-10 1 7

3d: x=1,y=29z=3

SETETUT 29 T HEmsT w1 AN 6 71 AR T AE T 1 3§ [On weh qE He
A Sig ¥ dl g9 11 9 B 21 Teel AR Al ol Sied 9 BH ol §' &1 g
BT 21 heHT v Freau SifSw iR e fafu @ ged 3 Sifs)
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Tl WA o veell, gl o el He waEe: x, y AR 7, g el @1 ae @
Il o STER B9 W B €

X+y+z=6
y+3z=11
xX+z=2y
a1 x-2y+z=0
W F#E FAX =B & &7 ¥ for@n <1 gehar © &
I 1 1 X 6
A=[0 1 3|,X=|y|ar B=|11] @
1 -2 1 z 0

TET |A|=1(1+6) +0+1(3-1)=9%0 Bl 39 BH adj AT FW 2

A, =1(1+6)=7, A,=-(0-3)=3, A =-1
A, =-(1+2)=-3, A,=0 A,=—(-2-1)=3
A, =3-1=2 A,=-(3-0)=-3, A,=(1-0)=1
7 3 2
dd: adiA=|3 0 -3
-1 3 1
| 17 3 2
TH ThX A'l'=7r=adi.(A)=—3 0 -3
A 9
1 3 1
Fifh X=A"B
7 3 276
X:é 30 3|11
-1 3 1]0
X 42-33+0] 9
- yl_L |18+ 0+0|_1 |18 _
2] 9 |-6+33+0] 2 |27] |[3
Ad: x=1,y=2,z=3
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fr=fafad ueHi 1 9 6 9% < T TR0 R/ o1 TG A 3T oF 9 H TR0l
EAIE LY

1. x+2y=2 2. 2x—y=5 3. x+3y=5
2x+3y=3 x+y=4 2x + 6y =28
4. x+y+z=1 5.3x-y—-2z=2 6. Sx—y+4z=5
2x+3y+2z=2 2y —z=-1 2x+3y+5z=2
ax+ay +2az=4 3x-5y=3 Sx—-2y+6z=-1
frafafed 999 7 9 14 T I SH R &l o fafy 9 ga &)
7. 5x+2y=4 8. 2x—y=-2 9. 4x-3y=3
Tx+3y=5 3x+4y=3 3x-5y=17
10. 5x+2y=3 11. 2x+y+z=1 12. x—y+z=4
3x+2y=5 x—2y—z:% 2x+y-3z=0
3y—-5z=9 X+y+z=2
13. 2x+3y+3z=5 14. x—-y+2z=7
x-2y+z=-4 3x+4y—-5z=-5
3x-y-2z=3 2x—y+3z=12
2 -3 5
15, aRA=(3 2 —4| @ A TW FINU A F FAW Fh FEfAREd
1 1 =2
el e I & HifT)
2x—3y+5z=11

3x+2y—-4z=-5
x+y—-2z=-3

16. 4 kg @S, 3 kg & @R 2 kg =9el %1 god Rs 60 21 2 kg @S, 4 kg & 31k
6 kg WEel %1 Hod Rs 90 81 6 kg ™, 2 kg 3R 3 kg 9@ &1 Tod
Rs 70 ?1 37=ge fafer g1 9 o1 9 9fd kg =1 *ifer)
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fafaer 3qrgvor

IEEWUT 30 AR g, b, ¢ ¥HF R fa=1 & a1 feeree f& arfoe

b ¢

a
A=|b ¢ a| % AF BOTEE B
C

a b

& C, — C,+C, + C, s TN FHH T

a+b+c b ¢ 1 b ¢
A=la+b+c ¢ al=@+b+co)|l ¢ a
a+b+c a b 1 a b

1 b c

=(a+b+c) |0 c=b a-c/(R,>R,~R,3 R,>R-R F TN FH )

0 a-b b-c

=(a+b+c)llc-b)y(b—c)—(a-c)(a-Db)] (Cla? ST gE FE M)

=(a+b+c)-a>-b—c*+ab+ bc + ca)

-1
=7 (a+ b+ c)Qa’*+ 2b*+ 2¢? — 2ab — 2bc — 2ca)

-1
=5 (a+b+c)la-bl+(b-c)P+(c-a)i

S TS §

(FAF a+b+c>03(a—b)? +(b—-c)P+(c—ay>0)

SEEIOT 31 AR g, b, c FHR &t ° & o F=fafed arfore &1 99 3 Fifse

A=

1 R, >R +R,~2R, & TN &HH W

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

0 0 0
3y+5 6y+8 9y+b
4y+6 T7y+9 10y+c

=0 (FH 2b = a + ¢)
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(y+z) x 2x
A=| xy (x+ Z)2 YT |=2xyz (x +y +2)°
Xz vz (x+y)

T WRU § R, — xR, R, = )R,,R, — zR, 1 T FT 3 xyz, § 99 FH W
TH W w & fo wRfeR

x(y+tz) Xy X'z
1 2 2 2
A= — | xy y(x+2z) Yz
xyz .
xz’ yz* z(x+y)

C,,C, 3R C, ¥ FWI: x, y z IS T R,

(y+ z)2 i’ X

A= % yz (x+ Z)Z yz
Xyz \
z z (x+y)

C,—C~C,C,— C—C,, % T & T T4 TC FW ¢ (%

(y+z)2 xz—(y+z)2 xz—(y+z)2
A=| ¥ (xtz)—)? 0

7’ 0 (x+y) -2
S C, RC, ¥ (x+y +2) ITAMTS T W, W< ARATR

(y+2) x-(y+2) x-(y+2)
A=(x+y+27| ¥ (x+z)-y 0
& 0 (x+y)-z
R, - R, - (R, +R,) F TN & W g0 f=fafed arfoes e s &

2yz -2z -2y
A=x+y+2° |y x—y+z 0
Z 0 X+ y-z
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Cza(C2+§ C,) 3R Cze(cﬁéq)«‘:ﬁrmwﬁmmwﬁiﬁ

2yz

2

A=(x+y+2)7

R, ST FEOT T W

0

vy oxtz

0
¥y
Z

A=(x+y+2? Q) [(x+2) (x+y) —yz] = (x + ¥y +2)* 2yz) (X2 + xy + x7)

= (x+y+2)° (2xyz) U BT T

1 -1 2

IETEI0T 33 SRl o PAwd (0 2 -3

3 2 4
o R &1 T IS

x—-y+2z=1

2y-3z=1

3x-2y+4z=2

-2 0 1

2 -3 | = ¥ X gQ fFrefafaa

1 -1 2|(-2 0 1

gl fem e pEwa (0 2 -3
3 -2 4

2 -3

-2

-2—9+12 0-2+2 1+3-4 1 00
=| 0+18-18 0+4-3 0-6+6|=(0 1 O
—-6—-18+24 0-4+4 3+6-8 0 01

-1

1 -1 2
3 0 2 3| =
3 2 4

2
9
6
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319 XU T Heieer e &t egE o w9 fefafad w9 F famn s asd €

1 -1 2][x] [1
0 2 3||y|=|1
3 2 4||z] |2
1 -1 2T'M1] [-2 0 171
7 yl={0 2 =3[ |1|=]9 2 -3||1
z] [3 2 4] |2 6 1 -2
-2+0+2] [0
=1 9+2-6 |=|5
6+1-4 3
a1 x=0,y=53R z=3
IaE0T 34 fag wifvT fF arfues
a+bx c+dx p+gx a c p

A= lax+b cx+d px+q |=1-x)|b d ¢

u 1% w u v w

T WX A W R, — R, —x R, H TN & W e

a(l-x*) c(1-x*) pd-x%)
D=| ax+b cx+d px+gq WIS e @

u 1% w

a c P
= (1-xHlax+b cx+d px+gq

u v w
R, > R,— xR, & T &HH W gH AR

a c p
A= (1=x)p d q| 9= & 2
u v Wi
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T 4 ¥ fafaer goaraet

X sin® cosO

. fog Fifsw % Orfors |-sin® —x 1 |, 9T =ds 2

cos0 1 X
a a bc 1 & o
. ORfurk o1 gl feu fom fag wifew 6 (b b cal = 1 B B
c ¢ ab 1 ¢ ¢

cosc cosP cosasinf —sinq,

—sinf cosP 0 | =1 ®H 3 sifSu)
sinat cosp  sinasinf cosa

. g a,bﬁ'{cmﬂ@ﬁﬁaﬁ'{w

b+c c+a a+b
A=|c+a a+b b+c|=0
a+b b+c c+a

%ﬁ?ﬁﬁsﬁmﬁm?ﬁ a+b+c:0?3ﬂa=b=c%|

x+a x X
AR a2 0B AW HHERWI | x x+a  x |=07 A HifS)
X x x+a
a’ bc ac+ ¢’

. Tog =wifsw & |a’+ab b’ ac | = 4a2b°c?

ab b’ +bc ¢’

3 -1 1 1 2 =2
At ai=|-15 6 -5[RB=/-1 3 0 |7 WM(AB) 5 mm 3 Fifm
5 2 2 0 -2 1
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1 21
8. AR e A=|-2 3 1|3 @ wetyg &ifvie iR
1 1 5
(i) ladj A" = adj (A™) i (A=A
X y )C+y
9. y x+y X | 9 A HINT
x+y X y

1 x y

10. |l x+y y |= 99 9@ &itsQl
1 x x+y

YRIUTRT o TUTEHE T AT Hich AfdfEd 11 § 15 T 991 &l fag St

o o PB+y
1. B B v+ =B-7 - (@—PB) (x+p+7)
Y v a+f

x x 1+ px
12. 1y y" 1+py'| =T +pxyz) (x=y) (v —2) (2 - x),
1+ pz’

3a —a+b —a+c

13. |=b+a 3D  —b+c| =3+ b +c)(ab + bc + ca)
—c+a -—c+b 3c

1 1+p 1+ p+gqg
14. |2 3+2p 4+43p+2¢q| =1
3 6+3p 10+6p+3¢q
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sino, coso,  cos(a+9)
15. |sinf cosP cos(B+8)[=0
siny cosy cos(y+39)

16. fr=fafad T AT &1 8 Sifse

Xy z
4 6 5
A !
X 'y z
§+2_E =2
X 'y z

frefafed geai 17 9 19 9 F& 3W &1 96 Fifeg|
17. ﬁa,b,c@ﬁ?@l@ﬁﬁ?ﬁw

x+2 x+3 x+2a
x+3 x+4 x+2b| w1 TH BW:
x+4 x+5 x+2c

(A) 0 B) 1 () x (D) 2x
x 0 0
18. AR x, y, z JAW Irdieh Geard & al g8 A=|0 y 0| &1 gohd 8:
0 0 z
x 0 0
A o y! B) xyz| 0 y' 0
o o 7! 0 0 7!
| x 00 | 1 00
(C)X—OyO D) —|0 1 0
Z
Yo 0 2 Y0 0 1
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1 sin@ 1
19. g€ A=|—-sin® 1 sinO| SEi0<O<2ne d:

-1 -sin6 1
(A) det(A)=0 (B) det(A) € (2, )
(C) det(A)e (2,4) (D) det(A) € [2, 4].
qrIST

¢ R A=[a, ],y T ARUTR |a11|1X1:a11a'7 FRUNEC TS |

. aTrqu=[all a“} =1 AR

Ay Ay

a a
A 11 12
| |

=a,a,-a,a &mf’ww%

ay Ay 124
a b ¢
¢ IR A=|a, b, c, | ERUE H A (R 6 TR TR0 9) Frefatad

a by ¢

®Y g e S 2

a b ¢
1 0 G b b
O a, b

|A|=a2 b, ¢|=q @

by ¢ a; b,

a by ¢
et ot aegE A & oI, |A| Frrferfaa Toremf w0t W e 21
¢ |A= |A], ST A’= A ufEd 2
¢ IR g9 Q ufeEl o Wl WER 95t € A grfves 1 fog Sket S 2

o IR AR HT HE S Ul A T THE A FHEIT S A IR0 %1 AE
I B R

¢ % T Ut GRfoTw *1 TF 9 O w9 F SRk, O X < A WRforeR
T O kAT & ST 2
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Teh HRIUTR i kW TN I w1 Y € foh ST 3R hae fepelt sk ufem
I W o AIAFEl hl kF TON HA

AR A =[a; ], k. A|=E>|A
Ife Tk WU o Teh Uik o1 &9 b STaFe S A1 Ak AaTal o AN oh

®Y | oo forw ST Hehd B d 39 fou 7w grfores &t 1 =1 Aferen wRfurent
% AN o &9 T oI foRAl S TRl B

IS Toh TR oF fohelt Woh dfekt a1 T4 oF Uish STod o FRRIUTST 3T Wfekd
T W o T el 4 Sig Ky o € @ WRfes w1 9 srafafda & €l

(7)) (5 y,) 3R (x,, y,) S At frse &1 &ewa fefafes w9 5/
IERIES G %:
. X SN
AZE % W, I
Xy 1

fiu T PR A %GR % UH S q, F1 STEROE, i o U R
j A W9 EeR ¥ W R B € SR W M, 5N =R e S e
a, 1 WEES A, = (- 1) M, 51 fen s 2

A GRS 1AM [A|=a, A, +a,A,+a,A,T 3R W TH U @

117" 711 127 712 137713

I ok YAl ST Sk WA GEEel oh Ul i AT hich W feha Sl
K

Ifz Tk dfem (AN w9) o el SR o SEd iR (A W) o TeEet
T TN HY G W A SR AN I I § SErel

a A +a, A +a,A =0

11 21 12 22 13 23
ay G g3
Afg 3 e A=|day ay ay

. a31‘ a3, ds;
2, Wl a, F1 WEES A, T

A(adj A) = (adj A) A= |A|L, 58T A, nHife &1 o T8 2l
afE T o SR FHN: TN A FHAUT FErd ¢ AR |A| =0

= |A| #0

A11 A21 A31
, AHEEESS adj A=|A,, A, A, |3
A13 A23 A33
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Tfora

I AB=BA=1, W&l BT o 38 & a0 A% =fohd B &Rl © 3R
A" =B B = AR @ (A7) = A

fepedt o oTeT8 A 1 Jchd ® A% 3R shadl afE A Fhavia 21
1

A~ =—(adj A)
|A]

RIE ax+b y+c z=d,
a,x+b,y+c,z=4d,
a,x+b,y+c,z=d,

T 27 GO Bl AX =B &9 § for@n S gl 2
a b ¢ X d,
wef A=|a, b, c,|,X=|y|3RB=|d,
d3

a; by ¢ z
T AX = B 1 SAf5dE 56 X = A~ B 3N a1 s € =i A0
Wm@ﬁm@%mmm%ﬁmwwm%aw
e THIRW AX =B § T o1 3T A o6 fau
() ok |A|=0, 7 s va @1 sifie 2
Gi) I |A|= 03 (adjA) B =0, @ Freht 51 &1 aifiaea 21 21

(i) o |A|=0%R (adjA)B =0, @ M@ W@ a1 SET Sl 2

AfereTiaes gy
UM A€ R Tl HT FAN Bk ho ah FHHON w1 7= AE 5

TUTieRl i &G T i =1 fafy 3 araa § foeas 1 [eme fafy &t g
T T TSRl 1 | DS| 1 HeRl %Y Uk W H & i 3fa e
% 9 off| safa ue wrfurs w1 SRelientor | Wl A iRl o s i foreEm
IO FH H =i+ gom faaresi ¥ o (‘Mikami, China, pp 30, 93).

TR YArest o He™ SuT " Seki Kowa W 1683 # fafaa qwie

'Kai Fukudai no Ho' & Td 2l © foh 3= ARG IR ek YR 1 919 o1l Tg
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3= 39 fafyr 1 yorT shael 3 SEeRION | Weh T o faeed | fohan wg gmaa
e TRl o Bl A I | gEeR Wiem WA & fmAr em “T. Hayashi,
“The Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the
Tokyo Math. Soc., V.

Vendermonde Teel Ao & fSgH ARV i Wds %o i 0@ o G8dr
7% fafied sUeh! s (HEMas) el <1 Gehdl &1 Laplace (1772) = HRIUmEH
%I THh o IUURIUIRI oF €9 H SR Hich YERUI i SAUH farg a1l 1773 |
Lagrange ¥ T& o €8 % o HRMUHI ! =7aed fwal IR AR o &
SIfafad ST 7= ot WA fhaml 1801 ® Gauss - 9@ o fagidl o wRfuren!
1 JAT TR

3Tl He™ AR <7 aet Jacques - Philippe - Marie Binet, (1812) & f5=81H
m-T R Wl o S ARl o UHES ¥ Tefud T 1 Seoid fhA S
faer feafd m=n o TUHEA FH H <A S 2

34 T Cauchy (1812) 7 +ft IH fawg-a%g ™ 3Ny TXgd fhul I=H 9
o ARG ARV I8 1 YAF fohaTl 38+ Binet ¥ 31feh I &L et
TUA%A I i I9AMd I

3 fogial W AeMa" IREE ot Carl Gustay Jacob Jacobi 9| 39k 93T
RIS ¥R ol 3ifaH Tiehfd < gel

J

> —
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s

Alded dAT TAheA-T=dr

(Continuity and Differentiability)

+«* The whole of science is nothing more than a refinement
of everyday thinking.” — ALBERT EINSTEIN ¢

5.1 9fHeT (Introduction)

Tg A AARId: FHel 11 H UG T Holl oh STahold [iedisii ibia i i)

(differentiation) =T ShHITA 2led Fo Miv=a aguRE werl
s SrRvfEdE werl @1 feshed & W@ g 2l
3 g W €W 9racd (Contlnulty) EEETRIRD
(differentiability) e 3?35 Wﬁ%" qadi & q%c_orq\ﬂf
HheqA e HI YA ®ON FEl 79 Yiaam emHdE
(inverse trigonometric) wel 1 THe HITT ft @
¥ T FD T TER & Fe B T @ 2,

(exponential) 3R F@T‘ﬂﬁﬂ'ﬂ (logarithmic) et
ed 21 7 ol 5N BH STeehel i TR T 1
BIA1 81 3Tdehel T (differential calculus) o HILTH 9 84

S &Y W GETE (obvious) B Tl 1 Tued €1 P v e

9 Uishan, ¥ B9 39 faw@ &1 F5 SMURYd (qA) THA
(theorems) <h1 H@|

5.2 "id™ (Continuity)

Sir Issac Newton
(1642-1727)

Wﬁwaﬂww(aﬁa)mlﬁ$ N
fau, g9 I =sg &l A SHuEes SS9 _
YR F Bl FEfefad wed W faem St v
I, afkx<0 2

f(x)—{2 x>0 — don
Ig Fo add H arkfash W@ (real line) o X'« > X
T fag W uRafd ¥ 3W e @ e 0
T 5.1 H <uiE T g HE s 39 eerd 9 Y
frepd freptet Terdl & fiF v =0 stfafter, x-314 TR 5.1
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o 37 Gfehe fagatl o fau e o |7 71 x =0 ! SEHL Th TR 6 FH9
(T gHH) B 0 o Gfiehe arEff @ik o fage, tefq — 0.1, - 0.01, - 0.001, THR
o fogefl, T e &1 WM 1 ® @1 0 % Giehe < @R o fagen, steiq 0.1, 0.01,
0.001, bR o fagefl W werd &1 4 2 &1 o1 3R 3¢ e w1 Gt (limits) w1 ST
1 T ek, B9 e Wehd © T x = 0 W He £ o a0 9o S 9el shi WA el
| e 2 B fogy ®9 9 ol qen T us &) W@ §HE / Ot (coincident) 7T R
T 9% 0 @A § R x= 0 R Hed &1 HE aN¢ U F HE & U 2 (IR 7))
e wifaT foF 39 @ i 89 AR Teh T (inonestroke),ﬂﬂhwﬁﬁ
TS i Hde W o1 391U, &1 ©iw 9hd| arad o, &6 shetd i SSH ohi STEvdehd
9 Tl ¥ W9 vH YA W Ol @R o R U8 UH S0 § Wl oM
x =0 Fad (continuous) & 21

37d e T T Hed W fo=ar #ifs;

1, afs x#0
8

Ig oM off gk fag W uRenfra 2l %
x=0T <Al &Y, o4 e <4 ey i G 1 o
e 81 fehd =0 TR el 1 WM 2 ®, S ad
3R 27 qeg ot el o IWARTS °H % e ©0.2) =t
lo

v

qﬁ%l <
TH: B I A B TR e o e W e

ol e SO BW &l WY Wehd B 98 Th

wm%ﬁﬂﬁfomwaﬁ?rﬁ%l s
el ®9 9 (nalvely)ﬂﬁm%ﬁ

Tk R fog W *IE BoM Gad €, 9 39 {95 o $E@-T (around ) ®eH % @

F Y FFS H1 Gag § Ford 33T ol @9 Hehd 21 39 o1d ki g4 T W H,

Fomaed (precisely), FEAfeiEd R & oo &Y Fhd 2:

uftarer 1 9H i foh f arafos Semst o fhdl Suaesa o 9Rwifia us arafas
e € IR A lifT R £ o Wid W o Tk g B qd £ g ¢ W Haa ®, A

lim £ (x) = £(c) 2

forgd ®9 | A% x = ¢ W ¢ 91 HT G, T q&T HI HAT G el o A B
It Afede (existence) & 3R 3 G Th O o e &, @l x = ¢ W £ Fad Heolal
21 T IS R AR 1 = ¢ W a1 95 dor ¢ g R HEG O €, 9 37k SHATS
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M 1 BH x = ¢ W %o i HH Hed 81 38 YR &H Fided i TRAT i TH 34
YR § o o4 L Gehd ©, S0 To6 A= T T R

Th B x = ¢ W Hqd ¢, AE o x = ¢ W ARG & 3R 4 x = ¢ | e
T HA x = ¢ T Hed H1 HH o a2 9 x = ¢ T Held Had 78l 2 o 89 Hed
& 7 ¢ W f o/%dd (discontinuous) & AU ¢ %l £ 1 Tk Ided %1 95 (point of
discontinuity ) ed |

FATEI0T 1 x =1 W ®eM f(x) = 2x + 3% W I g SIS

T UBel U8 oA ST TR e, x= 1 W IRfd 7 31X 39 99 5§ 319 Fer
F x=1 W G T w2 W ® e

lim f (x) =1im (2x+3) =2(1)+3 = 5%

- lim £ (x)=5= (1)
AU x = | Wf Had 2
SETETOT 2 WirAC foh o W f(x) = 2% x = 0 T Haa 22

o oM ST o6 9em f9g v = 0 W e IRefid € SR @Rt " 0?1 o
x=0 T o & o feed 81 waedd

lim f (x) = 1in(1)x2 =0>=0

T THR }Ci_)ﬂéf(x)=0=f(0)

1 x=0W f Gdaqa 2

SEEIUT 3 x=0 W ®eM f(x) = | x| Fad W fo=r Fifsm)
Fel QR g

—x, Ik x<0
FO=7 aft x>0

Tl x = 0 R Hed GRAa ® 3R f(0) =021 fagx =0 £ = o1d ver =i Fr

111101 f(x)= lirg (=x)=0 g
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T YRR O W1 ST U&7 1 HET o forg
lim+x:0%|

lim f(x) =
x—0" x—0

T YT x =0 T a1C 9& 1 T, 370 987 1 G qe Her 1 °H Hawd 21 oA
x=0W f gad 2l
IETETUT 4 TR ff wem
~ x*+3, AR x#0
fo = 1, Jfg x=0
x =0T Fqd & 2l
T T x =0 W e GRAMG 8 SR x = 0 W 396 91 1 B S« x # 0, 99 el
Jgud 21 gHfery
}Ef(x):liné(x3+3)=o3+3=3
Fifeh x=0 W £ I G, £(0) o IR &l €, TAAY x = 0 W el Fad &l
21 80 e ot ghfyea o Tehd € foh 59 wo o forg ardided 1 g sheet x = 02|

SarEtor 5 39 fagei @t S #ifey 9 W 3R WweM (Constant function)
f(x) = k Faa 2l

To I8 Tor |t ardfas emst o foru uRiefia € ol fedt off ardfas g &
foTu s9e1 WA k7| HH ST TR o T ardfos g@em ),

1imf(x) = 1imk=k

<Jfeh foRel aTEfash W@ ¢ & AU f(o) =k = 1M f(x) T zufee wemf v
St SN o fau gad e

IR0 6 Tag Hifvu fF ardfas gemneti o fau d@mes we (Identity function )
f(x) = x, Y odfaeh HEA o faw Had €l

T Tl U8 Ho Yok fag W uRWifid © SR yde ardfaes 9@ oo fag
f(c)=c%|

B ID I lim f(x) = limx=c
xX—c X—c
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39 THR, }Cgﬂx):c:ﬂc)aﬁisqmagwqféﬁméwwﬂﬁg&ﬁmw%l

T d o8 W fFEt wem & Aiae 1 IRfod w3 o a1% o/ g9 39 gier
T TR T9R (extension) Thieh fREl ol oh, STk Wid H, 9ided W fo=m i)

TFWTET 2 U ardfeeh e £ Hed el € IS 98 £ o Wid o Yol fag W Had ¢
70 TR 1§ (IR ¥ GHgH F1 SEvIhdl 81 WM Wl o £ Tk Tl e B,
S Hed e (closed interval) [a, b]H URHA €, @ £ o Had 8H o folq 3Tewaeh

ERCET [a,b]aﬁmﬁg\?:ﬁ (end points) a3l bﬂ'\%ﬁ?ﬂﬁw‘ﬂ%ﬁ@ﬂﬂ?ﬁﬁl
f o o fog o R Eae & e ® T

XIL“} f(X)=f(a)
AR f 1 bR Wae w1 7 g fw
lim f(x)=£(b)

T&I1 RIS lim £ (x) 720 lirgf(x)aﬂaﬁ'ﬁaﬁqﬁ%l%ﬂﬁWQEW,

x—a

A f paa T fag W ofenfie €, @ o 39 fig W Haa e 2, i Ak f o
Hid Twel (q9EEE) €, A f Teh Hdad wed gl 2l

SEETOT 7 A f(x) = | x | G GRANI o Th Fad Bed 872

‘ —x, IR x<0
gﬂfﬁ%ﬂﬂ@mm%ﬁf@):{x'qﬁ 50
I 3 W BH A © 1% x=0 W f Fad &l
M ST T ¢ Tk aTEdfaes & 368 YR € T ¢ <0 213Wu £(c)=—c

e & lim f(x) = lim (-x) =~c (Fi?)

<t lim f (x) = f(c), TH(AT_f A FOMHER (e Hegst & fau gad 2l
IE T ST o ¢ Tk aTdfees @ 368 YRR ® T o> 0 ®13W@W £(c) = ¢

ESIPE }Ci_)Hlf(x) - 11;13 x=c ()
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FAfH lim f(x) = f(c), 3TAC f Tl wrfio areafors wenst & faq d@qd 2
ek £ weft fogell | wad 7, o7 98 Th Tad we o

SETETUT 8 WM f(x) =2 + 12— | & Tiad W fo=m sifaw)

T WA f Y% odes W@l ¢ o Ty qRefid § SR ¢ W OSEel ue
F+cr— 1281 81 98 o S d ® T

lim f(x) = lim (x> + x> =)=’ +* —1

d: lim f(x) = f(c) § T Yo amafeds wem & forg f g 81 goe o
g T f T Fad wer g

IETEITT 9f(x):l,x¢0‘g’l'{'[ IR %o f o diad W faer i)
X
7o fRel T YRE® ( Non-zero) IRl H&AT ¢ i FHAREd BT

11
a lim f (%) =lim —=—

x—c x=c X C

'\ClT%TE:T,??[%C;tO,Wf(C)=% 21 30 TR lim £ (x) = f(c) R safery £ oo
Tid o Y% oY W Tad B1 TH YR £ Tk Gad o g
TH 39 STIE hl 14, 377d (infinity) T Hehed T (concept) =l g o fag,

wﬁ%l%ﬂsﬂaﬁmwf(x):i«‘ﬂﬁ?ﬁﬂﬁx:Oéﬁﬁmnﬁmmﬁ%l

THoh faTU 89 0 oF Gfehe i arxiidesh TSt o U %o o Ol 1 318ad i
aﬁwﬁagﬁaaﬂwﬂw%n Afaria: (essentially)%‘?x=0q'{fa5?{lﬁ'q%13ﬁ
|1 Jd FE T TAE H S| THHR Y D GRofag I B (SR 5.1)

RO 5.1
X 1 0.3 0.2 0.1=10" 0.01=102( 0.001 =103 10™
fx)| 1] 3.333...] 5 10 100 = 10? 1000=10° 10"

T 2@ § o S-S x T SR W 0 o Fehe SE Bl © £ (x) 1 A IAUW
a1t S © gl ST 81 39 o1 %1 Ueh 379 YohR 9 off ook fehal S Hehell €, S14:
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Th ¥ aidfdeh S hi 0 o Td e FAHL, f(x) o AF & fhet off 98a wen
Y aAfues fman ST godl 21 Uil § 39 ad 1 wH fEfaiEd YR 9 foed @ fw

lim f(x)=+ o0
x—0"

(SEH! 39 WehR UGI ST 8: 0 W, £(x) o <0 U& 1 oA EIH1 3Fd ) | T8 W
T o A1 TR € Toh + oo Teh AT W@ &l € 3R WA 0 W £k ¢ Uey
i o1 s T © (ardfass gemsti o ®9 H)|

T YRR W 0 W £ o a1d & I HH A w1 ST Wehal @1 FeAfeiEd wnoi 9
@d: T 2

WRUT 5.2
X -1 -03 -02 — 10! - 102 - 107 O
fx)| -1 —=3.333..f -5 - 10 — 107 - 10° — 10"
9RO 5.2 § 79 et e © R T

SHUcHeh aidfash & i 0 o 3Tcdd e
TR, f(x) S AF HI fhet o w_d den |
%Y fora ST Gkl 1 Ydiehicqss &9 9 &9
lim f(x)=—co forad &

(SR 39 o @l STl 8: 0 R f(x) o g
98 1 S HOTHS 374 21) T8 89 39 91
T o 1 T8 B T — oo Ueh aTE(aeh HEAl
& © A 0 W £ o ad & HT HH
e 7€t © (omeaferh HES o w9 H) |
TR 5.3 1 3TeI@ ITYS AL Tl S
g 2|

saET 10 fefafed ®o@ & 9idg W four wifsu:

Xx+2, afkx<1
S0 = x—2, afex>1

&1 o f e W@l o Yels fag W gRfia 2l

TIM1AR c< 1, df(c) =c+2 71 T8 TR lim f(x)=limx+2=c+2%I

X—C X—cC
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;| 9 %y geft gRdfas gemst W f wad 2 Y
FIM2 ae> 1, f(c)=c—2 %l

AT lim f () =lim (r=2) = c =2 =f () I
Iqua 4 |eft fagei W Sl x> 1€, £ gad 2

TIM3AR ¢ =1, x= 1T f & a1¢ 9 T G,
S

1,3)

lim f(x)=lim (x+2)=1+2=3 T
x—1 x—l

x=1W f % T g FT Hw, MG Y’
lim /()= lim (x=2)=1-2=~1
39 Hfth x= 1 R £ o §1¢ qe1 S 9 shi GEd GOt (coincident) & €, o1@:

x=1Wf Fad 7 81 3@ WHR [ ok ided T fag oheet W x = 1 €1 39 o
T TG AH 5.4 § @A T T

arE ol 11 Frefafad veR 9 9Refid wed £ o T (S siae feigasti o6l 9 Shifsie
x+2, g x<1

fey =1 0,3 x=1
Xx—2, Ik x>1

Tl dod! SSTE0T AT @E el off B0 IEd € Yedeh aRdfaeh e x# 1 ok folt £ e
Bl x=1% foIq £ o o1 wer 1 Hi, lim f (x)= 1ir{1_(x+2)=1+2=3%|
x=17% fou 7 o < et T i, lim f (x)= li_>r{1_(x—2)=1—2=—1%|

b x=1TR £ % a1¢ qo ¢ 9&7 h1 G FoOrd @ €, o x= 1 W £ Faa

&l B 39 YR £ o 3T@iacd w1 g ohael Wl x=1 B T o whi T 3Tehid
5.5 | swian @ R

sarEtor 12 fafafed $om o 9idg ) fa=r sifea:

Xx+23fc x<0

f) = {—x+2, g x>0
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T M N foh fommd= el 0 () 6 Y

Il 311 To ardfash Senst o fore aftenfia a,3)
21 TRUTSHER 39 oM %1 9id

D,uUD,? W& D, = {xe R:x<0} 3

D, ={xe R:x>0}3

M1 A ce D, A limf(x)=lim (x + 2) =
X—C X—C

c+2=f(c)¥ 3@ D, ® fH@ 2

23R c e D, A lim f(x)=lim (-x+2) = Y
—c+2=f(c)€ MWD, ¥ W [T T

Hifer £ 394 WIq o gEe fagali W Had €
f5d &n frepd frehrend ® 5 £ U dad wed 21
TH e w1 R SR 5.6 9 @i T 1 e
ifeTe foh 39 %o o oo i ©ied o fag g
e HI HES HT Hde T IS el 7, fohg 7
1 oheret S Tagatl W T gl 8 S8l W wer
gRefiE & 2

sarEor 13 fefafad wer o 9ida W fa=r

SHITSTT; \#
x, IR x>0 T 5.6
f& = x?, afgx<0
T T, IS HAT Yok ardfoeh T F Y

fore afenfird 21 39 o 1 SO AFTS5T (24 o

F fo 21 39 e & A ¥ TR e

Al ® T el o UId o erdfaeh W@ o diF AR .
SR (disjoint) 39 W=l H fehE F (L1)« i

foran e 9= fomn o X'e— 5 X
D ={xe R:x<0},D,= {0} qen l
YI
D, = {xe R:x>0}3 sy
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UM 1D, % e off fig | f(x) =2 % IR 78 wera ¥ <@ 1 ¥t & & D A
f @ g (3R 2 fEn)
FIM2D, % e off g | f(x) =x ¥ 3R ¥ Wa@ @ <@ 1 war € & D,
f Fad ?1 (ST 6 3fEn)
I3 316 BH x = 0 T %o o fageluol id €1 0 o Ty ®er &1 9H1 £(0) =0 B
0 W f o 91T q&T i G

Jim /(0= lim x*=0" =0% qen
0 W /o T T hI G
li 10 iy =08
I1a: 1ir%f(x)=0:f(0)a:|?nzaomfw%lmaﬁwgwﬁfmmés
Tk fog W Gad 21 3Fd: £ Uk Fad Ho @
IETET0T 14 TMEY foh Yoieh gUs el Had il ©l

T TR HISY T HIE Her p, Th 8IS %o Bl € A€ o8 ohdl Wiehd W& n
aﬁmp(x):a0+a]x+...+anx” Wﬁmﬁﬁ@,aﬁaie R Aen an;tO%l RG]
T8 To TS ardfdsh Gl o fore uReifd 21 feRdt ffvea arafas e oo fou
T 3w ¥ &

lim p(x)= p(©)
T AR §RT ¢ R p ad €1 Gk ¢ I o Safasw gen € safan p e

ff aredfess @ & foy Hqd w, v
Solq p TF Hed Fo 2
SEETOT 15 f(x) = [x] ER GRAITE ©.3) T e
HETH Ulfeh thetd oF STHIAe oh T eyt
HETH qUlieh %1 Fehe shicl x Y YA
' ~4,0) (-2,0) (-1,0)|]O 30 (5.0

FH A 3ITF T ¢ 40 ©.=1)

. —o +(0,-2)
&ol Tel di 89 I8 <@ § foh £ g —o  1(0,-3)
aredtersh HErsl o fow uRerta 2|
9 HeM HI A STHfd 5.8 H Y'
fe@mn T 1 3TeRfa 5.8
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Tei@ | T el el ® TR Uew Werd x o @ft quiies | o fore ergaa @1 A gw
IEAA F o 1 a7 A R

M 1 HH AT o ¢ U el ardfess @E ©, S e ot quifer o axer 7' R
AeE § TE T € o o e &1 weft arsafas wenet & fau Ky gu wem 6
T [cl; ¥, ST lim £ () =lim [x]=[c] T F f(c) =[] ¥: T oM, 37 T
arfas Gemel o fau dad €, s quie e 2l
a9 2 9H AT foh ¢ T quiier ?1 S1qud g9 U U qAiwd: S adafas @@
r>0 9w HT Ghd © S TR [c—r]l=c—1Sdaf® [c+r]:c%|
el o w9 H, g5t A1Y 98 g foh
lirllf(x):c—lﬂm 1i_)rqf(x)=c

<fer Tt ot quiier ¢ & for 3 diamd gaE T B Gt €, o1 Y9 e x qeft
quies HH o fou ergad B
5.2.1 @ad Wt @7 steErfurg (Algebra of continuous functions)
fusell e o, W F1 Feheddl THSH oF ST, THA WIS o SSHUM & D
ST foran ol STEUd: 379 9 Tad Werl o SIS o1 ff o ST S| <fh
frdt fog WM & wed & Wad YUY ¥ 39 g W wed & 9 gN

fuif g €, e1aud g8 qheTd @ R W dmet & ggva & Fel off sieha uftom
T STU&T A

THT 1 HH S 5 £ qe g < UW ot %o €, S U ardiaesh §edl ¢ o fau
Tad €1
(1) f+g,x=cW Fad &
2) f—g,x:ctRF"d?f%
3) f.g,x=ct|'{q'd?f%
) [ij,xzcﬂﬂ?lﬂ% SEIED g(c);tO%l)
g
Ul 80 65 x = ¢ W (f+ g) & Wided I Sig L 81 89 <@ © T

lim(f +g)(x) = lim[£()+ ()] (f + g F TR 7)

= lim f (x) +lim g (x) (FreT o YEF g
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=f(c) + g(c) (i f oM g Had weH ©)
= (f+9 (o) (f + g T TRETE 5R)
m:,f+g9ﬁx:caﬁmﬂ?|ﬁ%|
TG | o 99 A kT SYuf s % gEE © SR ueskl & fau ey 2 s
fez T 2
feauit
(i) ST Y9I % 9F (3) ® TH R M o fow, AR f uH TR wed
f(x) =A@, & A, B =X ardfass q@M €, @ (AL g) () =A. g (x) €W
IR ®er (L. g) ot T Had Wor ¢ T w9, A A=—1, @ £ ok
Hiaed § — f 1 Hide SAafted Bl 2l
(i) SUF THF F 9N (4) B TH R M F fow, AR f wH TR Hed
A
g(x)

A .
f=A &(x): mwﬁmﬁawg%ﬂw%w@m%,aﬁ
g

g(x)¢0%|ﬁ@ﬂw@,g¢mﬁémwmﬁﬁﬁé|

S T YHA o STERT gRI 3T Hdad ol i Sl ST Hehdl €1 ST 98
e & o off geran fHerdt € o % o Haa @ =1 72| Fefatad seeet §
g A1 TIL HI TS 2
IEETOT 16 g wifST T g aiE" wer Had g

T TR HITSY T gAw IRET wer [ Frefafad w9 %1 8 e

f(x)=%, () %0

W&l p 3R ¢ TEIR Werd &1 f BT Ui, 7 g Hl DR W ¢ Y= T, 99
IrEdfaes GEATd €1 <k TgUR e Had g € (ST 14) , IS UG 1 ok A (4)
SN f T Had ®ed 2l

FETETT 17 sine Beld o 9idd W fa=m swifam)
7ol 39 W faar & & fou g9 fefafed aodi &1 99 &9 7

limsinx=0
x—0
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T T qeAl 1 e g o T foRan €, fReg sine e % STei@ I I &
fiehe 3@ FX A 927 e (intuitively) ¥ T 81 ST 2l

a9 AT & £(x) = sin x G aTEdftees SEmst o fog aitfia 81 o= it fw
CWWW%Ix=c+h@ﬁﬂ,ﬁx%cﬁ%ﬂiﬁﬁ%ﬁh%03’ﬂm

lim f(x) — limsinx

X—cC X—cC
— limsin(c + h)
h—0
— lim[sinccosh+ cosc sin /]
h—0
— lim [sinccos h]+ lim [cos ¢ sin /]
h—0 h—0

=sinc+ 0 =sinc=f(c)

T TR lim f(x) = f(c) 3: f T Had ®ed 2l
fewuit 36t YR cosine Wl o Gidcd i Wl GHIUG fRAT S TRl B

FEET0T 18 ToHg HINT % £(x) = tan x TF Fad o &

el T ga wer f(x) =tanx = Sir;x 21 78 o $1 Gt gl GEmst o ferg
X

CO

it %,Glﬁcosxio,?ﬁ%‘lﬁ[x;t@nﬂ)g 1 T areft o fome € o sine iR

cosine He, Tdd el &1 THAT tan HeH, 31 A1 HeHl HT IR B o I, x
& 31 9t Al o fou Had © f59 % fau gz aftfia 2

el o HASH (composition) H HeTHd, Had Herl i SHoER Teh U q27 2|
TRl SIS o6 afg £ 3R g T arafas wed ®, @
(fog (x)=r(gx)
uRefir ©, Ste eft g b1 URER £ o Uid 1 U SuHTEEd Bl €| Fefataa v
(o fa oherel o), W (composite) WEHl o Hided i R el 2

UHE 2 HH NS T £ SR g 39 YR o q1 arEdesh W (real valued) wer @
& cm (fog)qﬁﬂTFqH%I?lﬁ( cW gdA g(c) W f Had B, @ ¢ ™ (fo g) Had
BT 2l

frefafead sl o 39 989 =1 W= fRa T R
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IETETOT 19 WM & £(x) = sin (x2) G IRATE Fer, Th Had ®ed 2l

zo Yo wifve f foem wom yae arafas 9@ o fou gReifia 81 %o
f W, gTA h < el o WASH (g o k) ®Y H HEN W Fehdl ®, Wl g (x) = sin x
A/ (x) = > B1 S g R 4 <A &1 Had e €, Safere wie 2 g Fg ek ke
S "Wkl €, ToF f T Had e @

FATETOT 20 MY T £(x) =11 —x + | x| | §TT GRACTG B f, ST x U dArEdiash &
2, TF Had wed

zor |eft arafas GEmsti x ok faw ¢ F o g(0) =1 —x+ x| T A HT A (x) = x| EQ
qRenfid Sifsal ad,

(hog) (x)=h(gx)
=h(l-x+lxl)
=l1-x+Ixll=f(x)

IR0 7 H BH 2@ g ¢ Tk h U Had wo 2| S YN U §gs el SR T
HIYIh el 1 A BH oF SR g Tk Tad ®eid g1 o7d: ] Fad Hel 1 G ho
EH o HROT £ W TH Had e Bl

1. fog #ifNT fF ®eM f(x)=5x-3,x=0,x=-3dq x=5W Fad 2|
2. x=3W HeH f(x)=2x>— 1 & Hiad ! S I
3. frefafaa wel o diae &t Sie Sifad:

(@ f)=x-5 (b) fx) = VX #ES

x=5

x* =25
© f»= 775

4. WWWW f(x):x”,x:n,ﬂﬂﬁﬁ%,aﬁn@%{“ﬁél

X, g x<1
5, afx x>1

x=0,x=1,d x =2 T Had &7

, X # -5 (d fx)=Ilx->5I

5. FM f(X)={ R IR %o f
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£ |t iaeT o fagal ol T iy, St foR £ el wer o uRefid €

|x|+3, af€ x<-3
2x+3, A x<2
6. f(x)= 2x_3 A x> 7. f(x)={ -2x, € -3<x<3
- >
X=s X 6x+2, I x>3
[X| s X
= x#0 —, 4fg x<0
8. f(X)=1 x 9. f(X)=<[x|
0, ak x=0 -1, 3afg x>0
x+1 A€ x>1 x> -3, afg x<2
10. f(x)= 11. f(x)=
x? +1, 3 x<1 x> +1, AR x>2
x0 -1 3 x<1
12, f0=1
X2, I x>1
x+5 3 x<1
f(x)= [ ?
13. = f(x) {X—5, qu—blm‘ﬁ’mﬁ Feld, Tk Gad Ho &7
T f, o Wiaed W foEr ey, el £ fefetea g gk ©:
3 Ak 0<x<1 2%, 9 x<0
14. f(x)=14, 9 1< x<3 15. f(x)=40, 3§ 0<x<1
5, afs 3<x<10 4x, afg x>1
-2, afg x<-1
16. f(x)=42x, A =1<x<1
2, Ak x>1

17. a 3R bok 39 HA 1 @ HItT 57 foag

ax+1, 3Aafg x<3
f(x)=
bx+3, a< x>3

g IR wer x = 3 W Had 2
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18.

19.

20.
21.

22.

23.

24.

25.

26.

iacT qA sk 175

Aok fE 7F o foag

f(X):{k(xz—Zx), g x<0

4X+1, g x>0

BRI GREIfid WM x = 0 W §ad 21 x= |1 T 39k Fidd W fo=m ifsu)
Wﬁg(x)zx—[x]mqﬁmﬁﬁWWWﬁgaﬁWW%Iaﬁ
[x] 39 HewH quish FEftd o3 &, S x & a0k a1 x T H B

FM f(x) =2 — sin x + 5 G GRAMI B x = 1 T Fad €2

frafafad el & gia R faar sifsa:

(a) f(x) =sin x + cos x (b) f(x)=sin x —cos x

(¢) f(x)=sinx.cosx

cosine, cosecant, secant 3'<ﬁT cotangent%—c’ﬁf o g W fo=mr sifsu)
f o |eft srEiacadn o fageti i W i, el

X

sin x
f0=1x afg x<0
x+1 AR x>0

e =ifse fom wer f

X

0, I x=0
BRI GRAfG T Sad %
£ % T F e FAR, & f Frefated TR @ oRefE 3
f(X):{sinx—cosx, I x#0
-1, I x=0
YT 26 | 29 H k o HHI &I T HIWC Ak I8 Hed M foag T Had 8l

, 1
f(x)={x sin=, < x#0

k cos x i
) Zrﬁ{ Xi_

T
F(x)=4 2K 2 ‘g’r{rqﬁﬂTanWx=5 ™
3 It x=g
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27.

28.

29.

30.

31.
32.
33.
34.

5.3

Tfora

kx?, <2
f(x)={X A X< N

3, 3k x>2

k <
f(x)={”l' s e
cosx, AR x>
kx+1, af€ x<5 :
f(X)_{3x—5, I x>5 & YEIW
ad bk HFE 1 A IS ik
5, afg x<2

f(x)={ax+h, ¥ 2<x<10
21, g x 210

R aRefoa ®er T Had e Bl

T fF f£(x) = cos (x2) §RI TRHAT Fer Th Fad He 2l

TR o f(x) = | cos x| G URHAIG He Th Had ®e €l

Sifae foF <1 sin | x| TF Had w2l

f@) =lxl—lx+ 1150 9Rfod wem £ & qeft o & fagst =1 3
i)

. gt (Differentiability)

fooett wel | W T 92l Sl TR HISC| §HH Tk ardiae Bl o Tahars]
(Derivative) @1 frfafea R @ fenfia fw=n em

Eal

g

oM AT for £ Tk el ®er § 9 ¢ 39 Wid | fud wh 65 Bl c W f
sTaehersl fefafead gr 9 aiwfid 2
1imf(CJrh)—f(C)

h—0 h

g W 1 i B A ¢ W f o STFwa Hl f(c) A %(f(x))lc‘g’r{rw

FW 2

fx+h)—f(x)
h

£/ =lim
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SR IR o, St oft 39 i o SifEdcd €1, £ oh STesherst shi URHId e 2l

[ SIS H S () %(f(x))mwmﬁ%’ #R A y= (o g@%m v

EN Uhe id B TREl el 1 STEherS W A i WA i STEehel
(differentiation )ed &1 B9 ST “ x o WG f(x) o1 SFaeher HitoTT ( differentiate) ”
1 f T w2, e a1l g @ R () 9 i

Tesherst o sleHTioTd & ®9 A frefefaa femi = goifor foran s g 2:

1) (uwxv)y=u +V.

) (W) =u'v+u (e A PEwRA =)

’

@) (1) wv=w Sty 20 (e Foem)
v V2

T & T gRoft § o G (standard) Wel o STdehersll w1 gEl < R ©:

WHOT 5.3
f(x) x" sin x CoS X tan x
f(x) nx"-! cos X A0 S sec? x

e hft off B STaeRelst i URwTd oA € il ek g ot i @ R ¢ afs e
7 IR §/" 19 Wi ®9 9 U Sodl § 1 A1E UE 9E1 © a9 B2 U8

T fard TR 7 3R SEe S 9 A 1imwmwﬁac—omﬁ%,aﬁ

h—0

T FEd € fF W f semera T ¥ g el #, 79 Fed € fF o wia % feeh
f9g ¢ W wad fawmada €, afs @Ft @l lim f(C+h2—f(C) —_—

h—0~

lim w R (finite) 92N G99 B Wl ST [a, b] § TR

h—0"

HEAMI B, A o8 e [a, b] o Y 65 W feehera 21 S foh Fiqer & g
H et T o T i fogef o 9o bR TW FHHW: I qen o1d v ki A o ¥,
S foh IR & &Y, dfeh o e b IR e o <0 qel qel oTd qel o 3feshels € 2l
T UHR el U (a, b) H SATHOHIT FHead 2, A 98 AT (a, b) F IIH
fig W ke 2l
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TE 3 wed R fag o W s @, @ 39 fag W a9 gad ot 2
suufa Jfk 65 ¢ W f s1oshera T, om:

i L DS _

x—c X—c
fRgx#c o fou

@) - f(o) = LRZLO (g
X—C
waferg lim[ £ (x)— £(©)] = lim [M (x —c)}
x—c x—c xX—cC
7 lim [f(x)]-lIm[f(c)] = lim [M} dim[(x—0)]
x—c x—c¢ x—c xX—c x—c¢
=f).0=0

gl lim £(x) = f(c)

TH YR x=c W oA [ Had 2
IUUHT 1 YA A B Had el 2l
Tel eq oA e € foF Swie ®eud w1 faem (converse) T & €1 Fre=a € ew

@ Toh © T f(x) = x| g0 IRATA FelH Tk Had B 81 59 Held o a1d uey
W W R +E 9

o SO = f©O) _—h
h—0" h h

=-1

Jem [T ey HT FrEr
lim LOFM=FO _h_ s
h—0* h h
I 0 TR SR S e <1 v <k e W T € gt lim
1 3fficd el B 3 36 WhR 0 W f aeherid 7@l €| 31: £ Ueh Sfoehed her
& 2l

FO+-7O
h

2022-23



AT qA SRl 179

5.3.1 Wgad werl o aradkerst ( Differentials of composite functions)

T Wl oh STaehalsl oh S1EFIA i & Tsh 3R N TI= il AH oifeg fh
BH f 1 gl A ST w8d €, el
fx) =Q2x+1)
s fafy 71e @ for fgu= 994 & WA gR (2x + 1)} o1 WHING ohich WIe 9gU8 ot
1 TR A HE, SE A T R T R

a.. _4a 3
- f) = — [@x+1)]

- 4 8x° +12x> + 6x+1)
dx

= 24x% + 24x + 6
=6 2x+1)?
9, «H Jifse &
Sx)=(hog (x)
SRl g(x) = 2x + 1 T h(x) =x° € F AT 1= g(x) =2x+ 1.7 f(x) = h(t) = £

df dh drt
?FI?T:E =6(2x+1)2:3(2x+1)2.2=3t2.2:E'E
79 gad fafy &1 @19 78 ® 7F F9 YRR & oM, 99 (2x+ 1)1 o STl
e w4 39 Ay 50 W 7 S 21 swded uiest ¥ e i ' 9
ﬁwﬁ#@auﬂamméﬁﬁ Wﬁm (chain rule) FEd 2

THE 4 (e TrEw ) 7F <Y 6 £ e aredfash 9 wer ®, S de v 1 e

FH1 GASH T FAA f=v ou TH witsg TR t=ux) 3R, 3 %HW %Qﬁ:ﬁaﬂ
X
- df _av dt
& dx dr dx

T TH Y9I S STUR Big < € Juen M w1 fowr frefatad weer | T
S ekl B1 WA ASIC foh f Teh adteren HHE %o €, S A el w, v 3R w
TS €, 7y
f:(wou)ov%?Tﬁ{ t=u(x)qAn s:v(t)%?ﬁ
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% Sue oA o G SFeshors 1 AR €l o Ugw AR Ak werl o HaH
o foau sf@en f2m =1 v w1 gd 2l

JETETUT 21 f(x) = sin (x2) 1 STAheTs] A hiTeT)

Tl WM AU fF Ued ®ed | ol w1 GASH g1 ard H, I8 u(x) = 12 3R
v(t):sint%?ﬁ
fx) =W ou) (x) =vukx)) = v(x*) = sin x*
f=u(x)=x> T W &F e fH %=costﬁ9iﬂ §=2x3ﬁ'(?ﬁ"ﬁaﬂﬂﬁ?lc_°[’ﬂ
X
g1 ord: J@en fEw ga
£=ﬂ~£:cost.2x
dx dt dx
G Sifad R S x o Y& e i 1 Yee ¢ ST

—~— = cost-2x=2xcosx’
dx

faseua: g0 @Y ff 9@ 99 e 9ad © w9 A9 afvla ©,

. dy d .
=sin (x?) = —=—(sin x*
y (x?) It dx( )

d
=cos x* E(xz) = 2x cos x>

FETETOT 22 tan (2x + 3) 1 Adhersl A HIFST
T HA ANE R £(x) = tan (2x + 3), u(x) = 2x + 3 T v(f) = tan ¢ €|

(vou) (x) =v(ux) =v2x+3) =tan 2x + 3) = f(x)

. . d
T YRR £ 7 Her H FASH B AR = u(x) = 2x + 3.9 7:=sec2ta941
?:26%%%@%&3@% 31d: sg@an =9 g
X

g _dv di

=2sec’ (2x+3)
dx dt dx
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FETET0T 23 x o UL sin (cos (x2)) T e il

T WO f(x) = sin (cos (), wu, v AU w, T HEA HT FASH B TW THR
fx)=(wovou) (x), &l u(x) = 22, v(1) = cos ¢ T w(s) = sin s Bl 1= u(x) = x> AR

s:v(t):costT@ﬁT{?qQ'@ﬁ%f'm" 62—W=coss,%=—sintﬂm§=2x Sﬁ'{ﬁﬂ‘lﬁ
\) X

1, x o G ardfass A o foru st 2

31d: @ W o ARSI g

df dw ds dt ) .
o = s d de (cos 5) (=sin#) (2x) = — 2x sin x? cos (cos x?)
Taehreaa:
y = sin (cos x?)
dy d , , d 2
zgfeTy o d sin (cos x*) = cos (cos x°) It (cos x?)

= cos (cos x?) (- sin x?) % (x?)

= — sin x% cos (cos x?) (2x)

= — 2x sin x? cos (cos x?)

Y 1 ¥ 8 H x o "y fHAfARad ®erl o1 2Tdsheld Shifeld:

1. sin (x*+5) 2. cos (sin x) 3. sin (ax + b)

sin (ax +b)
5 cos (cx+d)

7. 24Jcot(x?) 8. cos(v/x)
9. fag HIfT fF ®eM f(x) =lx— 1, xe R, x= 1 W Feehierd &l 2l

10. Tog =wifST fok weam quies wed f(x) =[x],0<x<3,x=1dqMx =2
fehfera 7Tt 2

6. cos x* . sin® (x°)

4. sec (tan (\/; )
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5.3.2 3 FeHl o ardahersT (Derivatives of Implicit Functions)

e TH BH y=f(x) % ®Y o fafGY el 1 The Hd ® ¢ W T8 AEIR
et 2 for worl = Tea 36 w9 § oFa foran ST 3o, x 3R y & o Frefatea
qaui § § T W fovm 9 9 fa=r s

x—y-m=0

x+sinxy—y=0

Bl 9N W, BH y o I TR H Tehd € SR GeY Wl y=x-7h &Y W fo@
Tohd &1 U 90 H, UH T o @ 5 e y Rl WA HE T HE AEE qlHT B
fh oft g9 o © forell oft g9 ) y w1 x W A o SR A i EeE e B e x
3R y o die 1 Foel 36 YhR e (oha1 T Bl foh 39 y b foly Wl i S
B 3R y=f(x)%h ®9 ¥ fora <1 Toh, a1 89 F8d & T yhl xoh T (explicit ) Fer
o ®U § o TRAl TN 1 SUdR SW ey W, €9 ed € Tyl xoh STET
(implicity) e o &9 § = fehan T B

d
IEEI0T24 AR x—y=ndl d—zSﬂ'd Hifu

T U fafy 72 2 fF 80 y o fou e wieh Swded Hau ) e wer fad wen

y=x-m=
d

e D
dx

Taereud: 3@ 9a¥ HTx, o GrUe] WY STgshed HH |

d . _dn
o VT

mﬁﬁqﬁf—;maﬁ%ﬁxéaﬂﬁa@amnmawmwuw

d d
E(X)_E(y) =0

e aed ©
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SETE0T 25 AT y + siny =cos x j_yam hITSIT
X

Tol 89 39 HaY 1 Y afaehers Sy 2l

dy d . d
—+—(siny) = —(cosx
dx dx( ») dx( )
sj@en fEm &1 T FE W
d
—y+cosy-2=—sinx
dx dx
7oy frefafea aiom firerd 2,
Q _sinx
dc l4cosy
STl y2Qu+ 1w

5.3.3 Qfaeiry GreptoTfidta werl & afdaherst (Derivativesof | nverse Trigonometric
Functions)

B ;oM e € fon et Seriviidia wer Had i 8, g 9 58 g e
FHN| 376 TH A Tl oh STFhRCTSl i A1 I o U g@en a9 &1 J= H|

JETELUT 26 f(x) = sin”! x T TS A0 ST I8 HE dlfee fh @t
sifeea 7

%?fﬂ'ﬁ?ﬁ'ﬁrl'qﬁv‘y=f(x):sin*'x%ﬁx=siny
T U T x oF WYET STk h W

1 dy
=cosy —/—
dx

dy 1 1
= — = =
dx  cosy cos(sin”' x)

w2 T o 78 el cos y £ 0 o fere wRenfi 7, areff, sin x 2 _ggam

x#z-1,1,3qq xe (-1, 1)
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79 IR i F Ahth S 8q 8§ EfafEgd SeeR Hiviel (manipulation)
F T T HIST 6 xe (= 1, 1) faT sin (sin x) = x 3R 30 FHR

cos’ y= 1 - (Sin y)z =1- (Sin (Sil’f1 x))z =1-x

&y e (—gg) cos y Teh ¥FTcHsh TR B 3R EAT cos y = /] — 2

T YHR xe (-1,1)% fag
dy 1 1

dx cosy J1—,2

SETETUT27 f(x) = tan”! x T 3TFheisl F1A HIWT, Tg A gC & qah1 aifeqed =

T UH oS fF y=tan'x € @ x=tany 2| x o @4l I &l 1 Taeher
FH W

l1=sec? v —
sec?y

dy 1 1 _ 1 1
dx seczy 1+tan2y 1+ (tan(tan' x))> 1+x

2

311 Yfqeim AR ToTidta wetmi oh STashetsii ol 1 A 3T9eh 31T o fau Big
feam 21 9 yfgelrs Rt werl o stashers & Frefafed Gl 5.4 § fen

T 2

AR 5.4
f(x) cos~x cotx sec!x cosec™'x
-1 -1 1 -1
F \/l—x2 1+x° |x|«/x2—1 |x|\/x2—1
Domain of f* | (-1, 1) R (o0, =) U (1, 00) | (=00, =1) U (1, )
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frfefad woii § % T T

2x + 3y =sinx 2. 2x+ 3y=siny 3. ax + by’ =cos y
4. xy+y*=tanx+y 5. 2 +xy+y’=100 6. x> + X2y + xy* + y*= 81

2x
7. sin’y + cosxy=k 8. siffx+cos’y=1 9. y=sin’ (1+x2 j

3x—x° 1 1
10. = tan' , ——=<x<—F4=
g (1—3x2j NERNC]

1— 2
11. y=cos‘[ x2}0<x<1

12. y=sin (

af 2
13. y=cos 1( x2}—1<x<1

14. y=sin™ (2x\11—x2),—L<x<L

1
15. y=sec’1 + ,0<x<—
2x% —1 2

5.4 =TTt 99T Utk werd (Exponential and Logarithmic Functions)

a1eft A T !, S SgUR o, URHT o qe ek i wer, o fafu=t o
o T TRqel & IR H W T 39 AT § g9 WER Hafud Bl o T A
o 9R H HiET, T =it (exponential ) HWW (logarithmic) T hed
g1 Tel W fouly &9 W I8 Iqam STavEs § o 39 =% & 9gd ¥ U Wk qel
e § iR k! SUUTAl 39 qEish hi faug-owg o & ¥ <l &
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aeRfd 5.9 ﬁy:ﬁ(x):x,y:fz(x):xz,y:fg(x):xﬁf?ﬂ y=f4(x)=x4aw‘ e
feu g B v ST fof S-S x 1 STa St St @ ash 1 geaorar St sedt st
2| 9% I YOO 9@ W ghg B T A Y
B STt 21 3HH A T B R x> H
A H Y= gfg o w1y = f(x)
M o Sl @ SH-S9 p 1AM 1, 2,
3, 4 Tl Sl €1 98 wou @ fF T
FUF Tt YAcTE 99 o foT 9 © S@l
f.(x) =x" €| STORFHET W, THH 7 T8
gan fr S9-S5 n o gfg @it wr ?
y =£,(x) 1 AT y-318] H AL Afersh
WW%IW@*WJC]O()C):)C‘O
HWﬁS(x)zx‘SqT]%F«TRWI If x 1 M
TH 1 W gEHL 2 B S, @ f, HAN
| 9 TR 210F W, e £, k1 A N
| ¥ 9gHt 25 B VI €1 3 YRR x H WO i & faw, £ # Ife s w oofs w
aTden affurek dierar § el 2

U et o1 Freh 78 € o 9gue el i gfg Ser T W R e €,
ofq ¥ SR WEY gfg St U 6ok SWd Tk e ¥e Ig 33dl € T,
1 HE UG BoH @ S 9guS Herdl i oTden oifush oSt W wgdl 87 THH ST
THNHe € 3 36 YhR o He 1 Th Sy = f(x) = 10° €

WWW%WWWWna?WWWf,W fn(x):x”aﬁ
70T STfueh oS ggal 1 SAe o fau w9 fas w wwd € 7R £, (v) = 00
U 10* Sifees ISl § Sl 81 F8 HIE HIST o x o &g WMl o forg, Sid x = 10%,
Fop () = (10310 = 1030 SR £(10°) = 1010 = 1010 F] TRz [, (x) FT STIET f(x)
1 SEA AU 21 Te g T wicd T € T x o 39 Wl wEl ok forg =
x>10°, f(x)>f,, (x) B oY &0 7l R 58T Iuufa 37 1 74 T H4| 36 THR
X% o2 WA S TR T€ FeAua fhan S wehar € fop, fopelt oft o quifen ok forg
[, (x) T TR f(x) T HE AfHE St W d@ 2

TRATET 3 He y = f(x) = bY, ¥FHSE 3MUR b > | o ToIT SREMish] %o sheadl 2l
T 5.9 | y= 10" =1 Y@rtes g T B
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I8 HAE 3 Sl ¢ o ues 39 Y@ifas i bh o faftre gm, S 2,3 31K 496 o
G Y W RERT Eed S o TgE favan Frefetad 2
(1) =REElhT el o1 id, ar&dfesh Heael &1 g R e 2
(2) =T el 1 TRER, THE HcHh dredfas Genstl w1 gq==d gl 2|
(3) T51 (0, 1) SRETIshT et o 3ToRd W H<d Bl € (T€ 56 a2 &1 T: %A
g for forelt oft omafass w@m b> 196 foaw p0= 1)
(4) I Her Hed Th gHAM Herd (increasing function) &rdl 2, ERIGE
SE-S B9 9¢ W ¢ SR 9gd Wd ®, e S Sl Sl 2
(5) x o TAMF I FUNHE THI o T TR T 1 9 0 o 3dd e
BT 21 TR vedl o, gt wgerfer ), eieig STRR x-31e7 1 IR SHIE Bl
2 (forg 3&@ et e == 21)
3R 10 dTel SR HeT 1 WIEUT TETdieht Weld (commeon exponential
Function) %ed 8| el XI sl Ugayes o IR A.1.4 ¥ 64 2@ o fo goft

1 1
1+1—!+?!+...%|

1 AN Uk T Hem § et W 2 9o 3 % HeH Bl © 3IR F e g Wehe # 2
TH ¢l MUR & ®I H YA &E T, T THh TG Te@qul =REdishl e
y = e Bl 2 Eee| urq:ﬁm TETATRT e (natural exponential function)
Fed 2l

g S iR B T 9 =ETdieR] el o Uiaei™ @1 sifide § 3] Afe ‘et
Al S SHHT Ueh T AR 1 S Hehd! €1 98 @i frefertEd g & fag afta
FH 2

UftareT 4 A @ T R b > | Tw adia® e ¢l 99 89 *Ed § 1,
b YR T q 1 AL x 8, A€ b*=a Bl

b STER W a % T I T log,a T The Hid €1 30 THR AR b =a, @
log, a = x 391 JIHe HTH o oY AT & Ho T2 IELON T T HL| W A
 foF 2= 8 R U Wkl W &H 6 91 kI I log, 8 = 3 for@ wehdt ¥ 56 TR
10* = 10000 T log,, 10000 = 4 THGed FoM €1 Tl @& ¥ 625 = 5¢ = 25> A log,
625 = 4 312 log,, 625 = 2 TATA FUT T |

ofteT @1 3R At ufigeel giieshion § foaR % W 89 %8 Ghd © 1% b> | &
MR Ui w3 o SR TR H UF SRt GEet o 9gead | 9
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Tfora

SRfodh HEAel oh THead H THh Hed
o &9 § @ W ekl 1 T8 e, T

Wﬂ'ﬁﬂﬂ el (logarithmic function)
Fed €, Frfafad R 9 aRefig 2:

log,: R*—> R

x—>log,x=y ak p=x

Td wfed W, IR SR h=10T
Al U “WTENUT TR’ 3R AR b=
Al 58 “UTeRfaeh TTUTeR’ Hed &1 S8l
Wiehfdeh TR W1 [n §NI Yehe YA B
TH A H log x 3R ¢ ATl AU Hel i FEfd shidl 81 SMehfd 5.10 § 2,
T 10 SERE S0 el o S TN T §)

YR b > | STl T[IUERTE Herl i o Hewayqul fagas 1= geias 2:

¥ (non-positive) W& o foTT B/ TR ol s 120l GRS T2 a0
Tohd T 3R TEIT [T0h1g e &1 Wid R* 21

ETUTh T Ther o1 UREY T oo Geeti s g 2|

fa1g (1, 0) ITUHTT Horl o 3fferd W Fed @l 2|

ALTH o Tk Ie0MH o el 7, 37eifd sai-521 &9 od & ¢ iR =ord

ey
(@)
3
“

®

(6)

%, AW 3L HUL 33l Gﬂ?ﬂ%l
0% 3Tenfuss e atl x o ferg,
logx % AM & fpsdt ot & T
rfoe WA | & fRa S wehar
B TR v W, = (g =gt |
3T y-318 o THenea ST Bl &
(forg o8 Foft firern &1 2) 1
M 5.11 | y = e qen y=log, x
o M@ T T & T8 M
W%ﬁﬁ%i@y:xﬁ@
T & U yiafea

2022-23

4 y =log,x
y =log,x
y =log,,x
(1,0)
) > X
v
YI

TR 5,10

3T 5.11

ALTOH Bl oh I TEeyul o7 < g feRw T g

(1) MHR ftedd 1 T A9 fom 2, 5= log, p 1 log, p o W& ® 9@ e
ST "l B W AT fF log, p = o, log, p = B A log, a = 721 35 21 78
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ERED a*=p, bP = paq bY = q € 378 9 IROTY @ Tedl § W@ 9
(bN* =b"™=p

IR T THIHROT | WA R T
bP=p=b"

31 B:ayNWa:%%IS’HW

log, p
log,a

A% W log el 1 FHIE TR Th 31 o 0 &1 GH oAfw R
10gbpq=a%|31:|'@ b“:qu%ﬁT%l%?ﬁW?Tﬁ( log, p =BT log, g =7
? @ b= p TN b= g W B T WG b = pq = bPh! = DB+ 1T]
T ad @ R o= B+, 31eiq

log, pq =log p + log, q
Y T iy Jerek den wecqul ey e el € W@ p = ¢ ®1 U <90 ),
Sue w1 qA: Fefafaa yeer o foan 1 g €

log, p* = log, p +log p=2log p
TR U TR AT T 3191 o g B fan 7o 2 svefiq fondht oft o quifen
n o foag

log, p=

logb p"=n logb p
ared o I IR ok feRdl oft aredferss | o fow wer €, feng 59 w9 gt
FE FH YAE TEl wON 3G ofu 9 uew fefafed w1 g R g9 7

X
lOgby =log, X - log, y

IEETOT28 I I8 TA 7 1 x o 9} ardfdss THl o foIu x = elozr 29

T 9ed @ 2 T fF log we 1 Wid Wt ¥F arsdfaess Seed w1 gHeed gl
21 T SYsrd THiehoT ¥FeR aTdfesh Semel o fou @ el €1 1 ’H elifeng
ﬁy:ebw%wﬁ{ y>0Td IH! &l ST TR o 9 log y = log (€¢%) =log x . log
e=log x &1 TSE@ y = x WIw Bl 21 3T x = ¢ Shelel x o o WAl o foIq e &1

3eehet TUTd (differential calculus) 4, Eﬂéw"ﬁi% TR el ol Ueh STETEROT Rl

Ig ¢ T, eraeher &1 giewan § a8 aRafda 2 i 21 39 7o 6 e vt | o
fopen o €, et Squfa 1 B9 BT o B
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THg 5%

(1) xo WUET o 1 SFeehersl oF & Bldl B, 37fq %(e"):e"

d |
(2) xoF WU log x T STHTIS 1 gl ®, areifq E(logx)z ~
X
FATET0T 29 x o Gy frfafad &1 ases wifsu:
i) e (i) sin (logx), x>0 (iii) cos™! (e¥) (iv) e~
&'
() W Y y=e 2| 36 @ F=9 & wam gr
dy _. d y
& ¢ @ CYETE
(i) W AT % y = sin (log x) 1 316 S@en F=9 g
@ = cos(log x) i (logx) = cos (logx)
dx dx
(i) A E fF y=cos”! (¢*) B 1@ F@en a9 go
ﬂ_—_l .i(ex)_ -
dx ’1_(ex)2 dx l_er .
(iv) ®F AC Ry = e B @ g@en M gr
Q:e“’” - (—sin x) = —(sin x) €°**
dx
fr=fafed =1 x & Gmuer sTadhe Hifeg:
ex
1. 2. sinx 3.
sin x € ¢
4. sin (tan™ e™) 5. log (cos ¢) 6. " +e" +..+e"
COS X
7. Vel x>0 8. log (logx),x>1 9. logx’ x>0

10. cos (log x + €%

- .
FUA Wk WZT T TS 303-304 W 3G
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5.5. TTMUThI 3Taehet (Logarithmic Differentiation)

39 IT=] H g fHfafad YR o T fafime ol oh ®erl 1 STashe Hidl HE:
y=fx) = [ux)]"®
I (¢ SR ) &4 R SYYe hi FAfefad vhR & 94 foe "o €
logy=v(x) log [u(x)]

sJ@en fom o yE g
;d—z = V(X).%X) ~u'(x) +V'(x) - log [u(x)]
THH aeqd §
il_‘; _ y[%~u'(X)+V'(X)'|09[U(X)]:|

79 fafy o oM 39 &1 q&1 91 98 € T £(x) 91 u(x) 1 e HAeHe Bl ey
3TN 3ok TTIUTeh GRIA 81 81| S§ Ufshal Sl TTTUTeRtd 3Taeher (logarithmic
differentiation) %ed € iR s Frefofaa Sseeol gr1 oy fahan w2

IEETOT30 x & T ,/WWWWI
3x2 +4x+5
=3 (x +49)
BTN [ﬁy_\} (3> +4x+5)

AT Tell o TUE T W

1
logy= E[log (x=3) +log (x* + 4) — log (3x* + 4x + 5)]
AT U HT x, oF G TR HH T

ldy 1 1 N 2x  6x+4
y dx 2| (x=3) x*+4 3x*>+4x+5

— dy y| 1 N 2x  6x+4
de 2| (x=3) x*+4 3x*+4x+5

1 /(x—3)(x2+4) 1 2x  6x+4
T2V 3% +4x+5 | (x=3) x®+4 3x*+4x+5
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IEMETOT 31 x o WU ¢ 1 SFahe HITT, ST ¢ Th o7 =R 2
T OH AT R oy =g, @

logy=xloga
AT Ueff T, oF WU STk HEH W
1 dy
;E =loga
dy
SRE) oY log a
9 R i(Clx) =a‘loga
dx
Forerea: i(ax) _ i(exloga) :exlogai(xloga)
dx dx dx

=e'¢¢ Jog a=a‘loga
SETETUT 32 x ok WU xn, 1 3Teeheld HITeT, S foh x> 0 2l
T HA ST oy = x0 8| S Uil T e o W

log y = sin x log x

ldy  4a d .
3Tqug y = smxa (logx)+logxa (sin x)
1 dy N
B ;E = (s1nx);+logxcosx
a1 Ll = y[Siﬂ+cosxlogX}
dx X

inx| SINX
x5 [— +cos x log x}
X

sin x—1 sinx

=X -sinx+x""" - cosx log x

FEETOT 33 AR y + 0 + 1 =Rl A %ard Hife)

TR e yrxr+x=a
u=y,v=x7a9 w=x T W TH U+v+w=a 9 B 2l
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du dv dw
BRI = .
dx dx dx 0 S
I =y &1 A gEll HT ALTOE T W
logu=xlogy
AT Tel T x o WU STTHT H T
1 du d d
—— = x—(lo +log y—(x
- dx( gy) gydx()
1 d
= x—Zilogy 1 wra g 2
y dx
du x dy o x dy
— _u|——+Ilo = ——+lo
ELeIrGley o= [ydx g)’j y |:ydx gy . (2
Q'H'T‘;IT:FI'{ v=x
AT T&Tf T TFIUR o W
logv=ylogx
AT Tel T x o WU TTHT HE T
1 dv d dy
—.— = y—(logx)+logx—
v dx ydx( gx) g dx
= y-l+logx‘ﬂ e B 2
X dx
dv y dy}
37U — — y|—+logx—
dx [x g dx
d
=x’ [%+1ogxd—z} ... 3)
qi: w=x"
AT &l BT TLE HH W

log w=xlog x

T Y&Tl w1 x o HIUel STaehe i W
1 dw

w dx

d d
x—(logx)+logx.—(x
dx( gx) +log dx( )

1
x-—+log x- 19 B 2
X
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w41
. =w (1l +logx)

g
=x" (1 +log x)
(1), (2), (3) T (4), 5T

x dy Y dy
| =—+lo +x7| =+logx— x —
y [y l gyj ( g | T (1 +1logx)=0

d
a (x .y '+ x.log x) d—i:—x"(l +logx)—y.x"'—ylogy

dy —[y"logy+y.xy71+xx(1+10gx)]

dx x.y7 +x7 logx

19 119% o 991 | YSd el ol x oh TT9eT STaeheld hifoid:

1 2% . cos 3 2 (N 1x—2)
. COSX.cos2x.cos 3x . -3 (-4 (x—5)
3. (log x)COSX 4. x*— Zsinx
0
5. x+3)?2.(x+4)>°.(x+5* 6. |x+— | +x\ *
X
7. (log x)* + x'og~ 8. (sinx)*+sin” [y
i : XCOSX )C2 +1
9. xS 4+ (sin x)osF 10. =x +—

xr -1
1
11. (x cos x)* + (xsinx)*

129 15 9% o Y91 H YS9 el o fag %aﬁrﬁﬁm:

12. »+y'=1 13. y'=x
14. (cos x) = (cos y) 15. xy=ev—»

.4

16. f@)=1+x) (1+x2) (1+x*) (1 +x°) g Y0 et o1 STaehersl G ity 3R

9 THR f(1) 9d Hifeg)
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17. (2 =5x+8) (X + 7x + 9) &1 (ke fAfAfEd dF YR & Hifra:
(i) oA FTIH ®T AN AR
(i) TUEA o foRARUT I TH Tehd 9gI8 UK hich
(iii) TTTURIA 3Taehe gRI
75 ff Fearfud ST foF 39 TR 9 il ST 99 2
18. AR u, v w, xoh %o €, T fafeal saiq gem-—Torse fem s TR
5, fgda - Rt eTeshe gRT <wiise foR
du dv dw

E(u.v.w)zav.w+u.a.w+u.va

5.6 Wl oF UTefqieh ®Ul o 3Tdahaist (Derivatives of Functions in

Parametric Forms)

FHofi-eft < = ARl % ot Heu T @ e g © SR A s, feg u e
(radt) == Tl & goreh-gereh Helelf gRT Hord <1 ATl o WeA Ueh Tae Tfad &
2 UE feurfa o 29 ®ed © 6 39 91 & a9 &1 SaY TH Qe = 0 % Hiemm 9
afofd 81 7re dradt =R Tl Wreret (Parameter) eaidl €1 Sifereh oo aiier d g =)
TR x T y o &=, x = (1), y=g(r) & €9 | o Hal, i Yafcish €4 |
TaY wEd &, Sl 1 Tk yrel

TH ®Y o HoHl o STaehalsl Ad S oq, J@a W grh

dy  dy dx
dt — dx dt
dy
dy dt( dx )
2 _ R Sgwmdt — =0
Pl = " T e
dt
dy g’(t)( .~ dy dx )

TFHR — = 22 | gJgifeh L = g’ (t) 9 — = f/(t) | [T f(1) %0
B! TS it g9’(t) ot (t) | [=1=1d (1) # 0]
3H1%TUT34qﬁx:acose,y:asine,ﬁ%3ﬂaﬁml
o fean ® fo

x=acosB,y=asin
d. d
BRIl —x:—asine,—y:acose

do do
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dy
dy 4o acos6
— = === =-cotf
o de  dx —asin®
do

321807 35 qﬁx:atz,y:Zat%ﬁZﬁW hiTeTa|

o e & & x=at,y=2at
dx dy
zgfeTq — =2 qean —=2
ar = a-
dy

3I3TEI0T 36 Zﬂ%{x=a(9+sin6),y=a(l—cose)%?ﬁZzaﬁlaﬂﬁl@ [

Xy 0, 2~ 4sino
' de—a( + cos 0), 10 =a (sin 0)
ay
d do asin®
37d: — = S =———=tan—
de ~ dx  a(l+cos®) 2
do

e | wE e e A zwg@mmxaﬁzmmm
o1 &), ot =l % UGS § oHed i e

2 2 2

IaTEI0T 37 Zﬂ%\’x3+y3=a3%?ﬁ% Id ST
X

7o °ME witeg TR x=acos36,y:asin39% GE|
23 2 2
x> +y?2 = (acos® 0)3 + (asin’ 0)3
2 2
= a?(cos’ 0+ (sin’0) = a3
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3 X =acos’0,y=asin’0, x§+y§=a§aﬂWWWW%l
TH TN, d—)(; =—3a cos® 0 sin O 3R % = 3a sin® O cos 0

dy .2

de

I T W@ 1 W 10 T H x q1 y KT TRl 57, TH T § yEfaw ®9 H
e &, @ sl 1 fai e,
1. x=2af, y=af 2. x=acos®,y=bcos9

3. x=gsint, y=cos 2t 4. x:4t,y=t

5. x=c0s8 0 —cos 20,y =sin 0 —sin 20

sin’# cos’ 1
6. x=a(®-sinB),y=a (1l +cos0) 7. x:\/ 2t,)’=\/ >
cos cos

t
8. X=a(COSf+10gtan§)y=asint 9. x=asecO y=hbtan 0

10. x=a(cos® +0sinB), y=a (sin 6 — 6 cos 0)

11. Zlﬁ'{ x:\/asin"t’y:\/acos"t’ ?ﬁw-ﬁ?ﬁ %:_X
X

X

5.7 fgata shife @At 3t@ehest (Second Order Derivative)
TH @ifee s y=f(x) g

.
= - (D)
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TG £/(x) STEheE & dl € x ok WUel (1) 1 YH: STaeher Y Gehd &1 30 TohR

. d(d
T g8l o (d_fc) B 5 7, 5 fgdia *ife &1 3t@ses (Second Order Derviative )

e # o L0 e a $1 fo0 % i FE F smwe #@ 0 d 9

dx
frefad e &1 Ak y=F(x) 8 @ 3 DAy) A y” Ay, ¥ ot Frefad w0 €1 zw feouoft
F © foF 3= %9 o ahed i 3 YRR TR S R

2

331807 38 ?Jﬁy=x3+tanx%?l>f %WWI
X

3yl ﬁ'q'f%ﬁ?yzx3+tanx%| 379

Yy
— =3x% + sec’ x

dx
dz)’ d( 2 2
BRI —= = — \3x" +sec x)
dx’ dx

=6x + 2 sec x . sec x tan x = 6x + 2 sec? x tan x

2
33TE0T 39 ?Tﬁ'yzAsinx+Bcosx%?|3fﬁqo_s’ CAISIUED 2—§+y:0%|
X

Tl T| W

Yy, B si
A7 cos x — B sinx
d2
3R d—g:E(Acosx—Bsinx)
X
=—Asinx—Bcosx=-y
dzy
39 Jeh X — +y=0

dx
d* d
SEETUTA0 AR y =3¢ + 27T A fag Fifow FE d—zy—sd—ymy:o
X X
TA TG y=3e> + 278 I
y_ 2x 3x — 2x 3x
= 6¢* + 6 = 6 (e + &)

dx
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d2
Tafer d—f = 12¢% + 18¢% = 6 (262 + 3¢™)
X
d’ d
3 d_g_sd_z + 6y =6 (2e* + 3¢%)
X

—30 @+ e +6 (Be*+2=0

2
3I3TBI0T 41 ?Tﬁ‘{y:sin*‘x% v gEmsy fod (1 - x2) d—g—xQ:O%I

dx dx
Wqﬁy:sinf‘x%?ﬁ
Q 1
de\Ja-x7)
4 Ja—) &y
dx
d > dy)
—[y/@=x7)-—|=0
R dx( ( ) dx
d’y dy d 5
DI 1-xY) —=+—=-—(J1-x»)=0
=) dx*  dx a’x( ( X))
2
- (1_x2).d_§_ﬂ. 2x 0
dx” dx 21— x*
d’y dy
a7 1-x)—2—x==0
( e dx

1

Y = LA (1—x2) 2 =1

i g
CRLC) A—x*)-2y,y, + y(0-2x)=0
3 (1-x)y,—xy,=0

YT 9= 1 910 9F | U el o f5dia wife o sTashas A1d Sifsa:
1. X2+3x+2 2. x* 3. x.cosx
4. logx 5. x*log x 6. e*sin 5x
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200 wfora
7. e*cos 3x 8. tan' x 9. log (log x)

d2
10. sin (logx) 11. A y=5cosx—3sinx e dl g ifo o d—§]+y:0
x

12. aRy=cosxd A ‘;—;yaﬁmyéﬂﬁﬁamﬁm|

13. 9% y =3 cos (log x) + 4 sin (log x) T T WY & x2y, +xy, +y=0
a’zy_

d
14. =fg y:Aem+Beméﬁ?{ﬂf§Qﬁ d_2 (m+n)d—y+mny:0
x x

d2
15. =& y = 500¢™ + 600¢ 7 & @ <y d—zy:49y 3
X

2 2
16. IR+ =12 @@ mﬁqﬁd—f{ﬂ) 2l
dx dx

17. 9% y=(tan'x)? T @ I f&F (2 + 12y, +2x (@ + 1)y, =2 &I

5.8 HTEHTT WHT (Mean Value Theorem)

TH TSR U BY STl TV o ] STERA URomdt @i, fo fag fw, = wim

TH T YHAl 1 SAIMHAE ST (geometric interpretation) T S F9 I |

UUT 6 A T Y0T (Rolle's Theorem) TH ST fF f: (¢, b] — R Hgd e

[a, b] ® Haa qen foga @ (a, b) § R 2 3R f(a) = f(b) & &I a 3R b

ArEfers HEATd € qe fogd STauet (a, b) ® Tt W0 ¢ 1 e € 76 £7(c) =0 B
Pl 5.12 3R 5.13 # @ @ fafyme werl & e Ky 7 &, S Ut o 3o

1 IReeTT il I I B

N
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e T foh o 3R b oh HeA Teord ok o fogetl W ool Y@ &1 yeaumr W
wfed Bl 81 370 W Weksh ei@ W %A W W Ueh oY W Yauid I & W €l

A o THT 1 JU@eA FE @l 8, Ffeh y=f (x) o i@ ok Tt fag = wqed
@1 I JIUEl o o T eIfug 59 fSg W f(x) HT SAahersl g
YT 7 EAH YW (Mean Value Theorem) A &fifsT &% £: [a, b] — R Aaa
[a, b] § Had qeN A (q, b) § FATHHE 81 99 FWA (q, b) ¥ THdl T ¢ &1
e € T

f(e)=

fO-f@ g,
b—a

o T for weadE g9g (MVT), U & 989 o1 T foRaroT (extension) 21
3TSU 376 BH HILAWN WHA i SATHAE AT §Hi| el y = f(x) Tl @ ehid
5.13 © T 1 89 weel & £/(c) F @ g%y =f(x) % 195 (¢, f(¢)) W @i T

99l @l T YEUIdl oF ®9 H # Yok &1 AR 5.14 4 W ? fo Mﬁg&ﬁ
—a

(a, f(a)) AR (b, f(b)) o HeA i T B W@ (Secant) 1 FaUTl &1 HETHH T4
o el T € R et (a, b) H T U g ¢ 39 YR ® 95 (¢, flc)) W et W
o9l @1, (a, f(a)) T (b, f(b)) Tog3Ti o e i 7 Bk @1 & FiaR Bl 1 T
vl H, (a,b) ¥ T 95 ¢ TR (¢ f(0) R TR W@, (a, f(a) TN (D, £ (D)
%1 e arelt Y@ T & TH 2

Y

N

(b, £ (b))

2

Q (e.f @)

NS

X'< O\l, 7 ¢ b > X
YI

TRl 5.14

SETETUT 42 e y=x2+ 2% folu el o UHT i Aud HIG, §16 g =— 2 el
b=2%I
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T W y= x>+ 2, FAUA [~ 2, 2] H Haq qe A (=2, 2) H Eheg gl @l &
f(=2)=f(2)=6T AT f(x) T qF — 2 T2 R FAME €| Ul & THT o IR Th
g c e (- 2,2) F1 e &, &l f(c) = 081 9fF f(x) = 2x AT ¢ =0 W
F)=03R c=0e (-2,2)

IETETUT 43 a0 [2, 4] § HeM f(x) = x2 o a0 Aead@ y9a i qeatya i)

T TR f(x) = A [2, 4] H Haa AR AU (2, 4) § kT €, Ffeh TEehT
RS £/(x) = 2x AT (2, 4) § gRefE 2

I £(2) =4 3R f(4) = 16 &I EAY
fb)—~f(a) _16-4
b—a 4-2
A T8 o S8R U 65 ¢ e (2, 4) TH €A1 =1feq difsh f7(c) = 6 811 Tel
F(x)=2x 3@ ¢ =3813: c=3€ (2,4), ® f(c) =62

1. & f(x)=x*+2x-8,xe [-4,2] % U Il & Y9I *I TeAfud Hife)
2. Sita ST o o Tt 1 w9 fefafed sl § 9 fFA-fea ® @ g @)
T SSEH W A1 M9 YA o YHA & foelid o 9N W $o HE Hehd B2
() f(x) = [x] % fAT xe [5,9] @) f(x)=[x] ok f@xe [-2,2]

(i) fx) =¥ =13 faC xe [1,2]

3. AR f:[-5,5] > RTH Had BoH € 3R A £/(x) fohedt oft fog o =1 & e
2 @ fag ST &6 £ 5) 2 £05)

4. HIEFEE YU GATUd shifee, A€ Fae [, b] | f(x):x2—4x—3,\_flﬁa:1
A b=47

5. HIETEE YHE 9Ad SIS afg Fae [q, b] | f(x):x3—5x2—3x,\_flﬁa:1
AR H=3%1 f(c)=0% T c e (1,3) = T S

6. TR HEA 2§ SRR U i el o foIT Wi W okt STUTT SRl i Shife)

=6

farfaer 3qrgvor
JEEIUT 44 x ok Foy f=Afafad &1 sesmad sifsa:

1 o
(i) B3x+2+ - (i) € " +3cos”x (i) log, (logx)
2x°+4
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'

1 1
— Bx+2)2 +(2x% +4) 23

(i) ¥ wifse R y=m"'

2x°+4

2 ST 7 2% o 9t ardfas st x>—§ o foru gRefia 21 gafen

1 1
% = % @Bx+2)7 j—x (3x+2)+ (—%) 2x2+4) 7 % (2x% +4)

1 3
= % (3x+2) 2-(3) - (%) (2x% +4) 2. 4x

3 3 2x
T 2J3x+2 ( 3

2x2+4)\E

R x>—§aqramﬁmrqa%|

(i) T fifse fw y=e** +3cos xR1T7 [~1,1] o S fog o faw aftfim
21 zafey

P _ eseczx-i(seczx)+3 M
dx dx 1-x?

= e, (2secxi (sec x)) -
dx

3
V1-x2

SSC2 X 3

= 2secx(secxtanx)e 5
1-—x

SeCZX_ 3

VI-x*
oM T 7 UST oM & SEdeS had [—1,1] § & W ®, i
cos! x oh Sfehers o1 e shaed (- 1, 1) H 2

2
— 2sec” xtanxe
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log (lo
(iiiy A AT FF y=log, (log 1) = %

& arEdfash Gesti x > 1 o fou wer aftwfia 21 gafag
dy 1 d
E = @E(IOg (log x))
1 1 d
~ log7 logx.a
1
- xlog7 log x
SETETOT 45 x o G FEfarEd F1 sTahed it

: x+l1
() cos! (sinx) (i) tanl( S X ) (iii) sinl[ 2 j
1+ cosx 1+4*
'
() W ST fF £(x) = cos! (sin x) Bl &M ST foF 7@ wer @t At
Hemstl o fou uftafig 81 2w 39 fefafed w9 § fow wed 7

f(x) = cos™! (sin x)

(3MER fiedq & §F gH)

(log x)

_ T T
= COS 1[cos(5—xﬂ , sinceE—xe [0.7t]

T
= ——X
2
I: f'x) =-1%I
iy #F ST fF  f(x) = tan~! (1?20); )%| =M e fh I8 ®ed 39 9+
X

arefaes st o fau gty © feh o cosx#— 1, 319iq n ok @a&
fomm oS o eifafed st weft arafas wemstt & faw g9 3w W Wi
frAfefiad YehR § YH: oo Y Fehd @

1+ cosx

£6) tan” sinx )

Zsin(x)cos[x) N
— tan”! - - — tan”! [tan(aj}:

2cos? d
2

N | =
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& <ifSe foh &9 39 qen & d COS(gjaﬁwW,w@wwésw

T Bl S £(x) = % 2l

maﬁmﬁﬂx):sm][f"m%' 75 e T T T 3 fore
+

qeft x 1 A FH hI SAELIHRA © o foru —1< 2 HX <131 Fifw

1+4

2X+l
1+4" i

o i %, Tafere = T W T A E o < 1, s

1+4

Hﬂﬂxﬁﬂﬁv‘m?”‘31+4‘%|%ﬂ?ﬂaﬁ2£21—x+2" yR o form a7,

S\t x o T 9 21 374 Hor YS ardfas 9@ & fou aRwfid 21 s
2* = tan 6 T R I8 oM fefaigd YR 9 94: for@n <1 gk 2:

[ Ax+1
f(x) = sin”' 2 }
L1+4F

sinfl- 22 }
— 2
_1+(2X)

— sin”

[ 2tan® }
| 1+tan’0

=sin~! [sin 20] =20 =2 tan~' (2%)

1
.i(zx)

’ _ 2.
S 1+(2")2 dx

= -(2%)1og2
1+4“‘()g

2"*"'log2
T 1+4"
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FEETOT 46 I FH 0 <x<neh Y £(x) = (sin x)™™* & @ £/(x) 0 HiforQ)
T T8I W y = (sin x)"0 @t U SrEdfoes GEme o fow gt @1 e
T ™

log y = log (sin x)*"* = sin x log (sin x)

1 dy

d
3Ad ;E = E (sin x log (sin x))

1 d
— (sinx
sin x dx( )

=cos x log (sin x) + sin x .

= cos x log (sin x) + cos x
= (1 + log (sin x)) cos x

d
3 Ey = y((1 + log (sin x)) cos x) = (1 + log (sin x)) ( sin x)*"* cos x

IETETUT 47 YATcHS 3T a oh f?ﬂz , ST ShifsTe, S/el

1
y=at+f, qer x=(t+%) R
T oA S foh STy qe x, T Srdfosh @A £ 0% fo g €)1 eeed:

1
dy d{.,\ d( 1
—_ = — —a '"—|t+- |.loga
dt dt(a’) AT

t+1 1
=a ' l_t_2 loga

dx 171" a 1
ThR — =a|t+-| —|t+-
w =] (e

t

e

d
7):;&0@1%!8@&#11% d: t#+ 1o fou

1
dy e 1 1
dy _dr a (1_t2 loga ~ a't loga

dv dx ~ 177 1) 1y
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JEAMETUT 48 e oh TY&T sin® x 1 TTha HIfST|

ot T SR R 1 () = sin x99 v (1) = e = 31 et gt AU _ AT Y o ey 3 e
dv dv/dx
du dv
— =72 sin x cos x 3 — = g (- sin x) = — (sin x) e g
dx dx
du ZSinxcosx__Zcosx
dv ~ —sinx e e

g 5 YT fafaer goaraet

Y W& 1 W 11 T YS9 Beldl 1, x o @UeT SAdehed hifta:

1.
3.

10.
11.

12.

13.

14.

B3x*-9x + 5)° 2. sin® x + cos® x
(5x)3 cos ¥ 2x 4. sin'(x /x),0<x<1.
cos™ X
2 ,—2<x<2.

N2x+7
Cotl[\/1+sinx+\/l—sinx} T

J1+sinx —+/1=sinx ,0<x<5
(log x)e*, x> 1
cos (a cos x + b sin x), TF=l =R ¢ T b & foag

. ‘ o 3r
(sin x — cos x) Ginx—cosx Z< x<7

X4+ x+a +a,fmE T a>0dq x>0 & fau
x“‘273+(x—3)xz,x>3av‘f?fq

A&y =12 (1 = cos 1), x = 10 (¢ — sin 1), —§<t<g ar ?ard Fifs)
X

A y = sin~! x + sin! /] — 2,0<x<1%?ﬁ? M i)
X
g —l<x< 1% faU x fl+y+yJl+x=0 % @ fag *ifw fw
ﬂ:_ 1
dx (1+x)°
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15.

16.

17.

18.
19.

20.

21.

22.

23.

Tfora

fg fohdt C>Oa'7f?*|'q(x—a)2+(y—b)2:c2%?|3fﬁ:|u_§"°|ﬁ'ﬁﬂ'qﬁ

dy 2:|2
14+ —
J_L[ dx ) ] 43R b w6 T fer i 2

a’zy

d*
AR cos y = x cos (a +y), T cos a =+ 1, @ fag =i fw dy _ cos’( “(a+y)

dx sina

I x = a(cost+ts1nt)3‘ﬁ'{y—a(smt tcost)?ﬁ yEﬂ'd it

IR f(x) = | x P, dl A0 hiferg fem 7 (x)maﬁaaéaﬁ?sﬁamﬂﬁﬁﬁm
T SR o fagid oF 9arT g1, fag it fof |t o= quiie n o fag

i(x” ) = nx" 'R
dx

sin(A+B)=sinAcosB+cosAsinB<‘=FfEl?ﬁ'r[Eh_{'c\l@{\?ﬂwmcosines
& e am g3 9@ &)

1 T T Fed 1 Mided €, Sl Jedeh g W gaa el fohq haat 1 fegeti @
AR T B? A I BT SAfaed f sernsu

f(x) glx) h(x) .
n |24 fag wifse v d_y:
X

a b c

RIEEES eacos"x,—ls;csnaim’isq%

) g K

l m l m n

Ifg y=

a b c

(1- ) xa—a y=0

qrIST

¢ T dRdlosh HHE BoH 19 Fid o fRdl fig W gad e @ 9k su fog

R e hi HH, SH {45 W %o o WF % aeR gl 2l

& Tad werl % A, W, UEhA 3R W Had B €, Ui, AC £ qen

¢ Had e ®,
(f+g) () =f(x) * g(x) Gad B 2l
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(f. g (¥) =f(x) . g(x) Faa ear &

AT .
[g ](x) oG (T 8() % 0) T B 2l

¢ T T he Gad Bl € fehg SRl faem wed Tl 2l
¢ STT-TEH wer % GASH %1 el HiH o [T Th M 2l 9

f=vou,t:u(x)3‘ﬁ'{qﬁ( ﬂﬁ?’” %Wméﬁ

dx
o _dv dt
dx dt dx
¢ I UM Fashas (IR widl W) Frefatea €
d (sin~" x) 1 d (cos~' x) -1
—(sin" x)= —\cos™ x)=
dx 1-x* dx V1= x?
i(tan’lx)= 12 i(cotflx)= _12
dx 1+ x dx 1+x
9 (sec 5)= — 1  (coseda)p —=
—(sec™ x)= —(cosec™ x)=
dx xalxr=1 dx x\/x_z—l
d (o) =o' d 1
—\e*)=e —(logx)=—
dx dx( i ) X

¢ AR 3aheH, f(x) = [u (x)]'® o TY o Hell oh TR Hid oh A
Teh GV dehrleh €1 39 dhrlh o 31efqul B o fory stevas ® fR f(x)
el u(x) A S S B

¢ T & YHA: AR £ [a, b] > R TS [¢, b] H Fad qAq A (a, b) §
TR B, AU f(a) = f(b) B A (a, b) | Th W ¢ o1 A 2 Frwen
faw f(c) = 0.

¢ TWEEW YEA: AR f: [a, b] - R WA [q, b] H Fad a1 FAqA (a, b) §
FTFHHE B Al A (a, b) | Th W ¢ o1 A 2 foEes forw

f(®)-f(a)

flo=t==2

4

> —

L)

2022-23



12081CHOG

(Application of Derivatives)

+*With the Calculus as a key, Mathematics can be successfully applied
to the explanation of the course of Nature — WHITEHEAD <

6.1 gffaT (Introduction)

3™ 5 H g GYH o, Ufaam R werl, STeTs Hetdil, JREdich i Herl
3R ATHCIHTT Tl ohi STTehols] A ST HEl 81 F&a e |, g9 T a6
fafe= emansti § sTeharst o STIWART 1 STEAAA il FqeN i, foaam, amfses
o 3R g @ &1 S0 ok foaw 70 Hen fF R gaR staeherst ST ST
(i) fer o afteds =) R 9@ FW A, (i) R fog w waet @ qen eifea &t
IR 1A L H, (iii) Toh BT oh T T I {95 1 & |, S g8 37 foge
H1 Td FE T GeTE B ¢ 9 R B w1 SAfrRdg O <AaH qH gl ©1 g F S
AT i T HH T I 3TThers 1 YA HU, IS0 T weld axmm a1 grme
Bl 81 3fqd: e hw R oh Hi-he HH W hid § Sraehers! Yged il

6.2 TR o ufiad= @t ¥ (Rate of Change of Quantities)

@:WW%W%@mmeﬁ?mﬁaiﬁs%wﬁaﬁq
# Y T YRR, AR TH AR y Tk HA AR ok qe fmedt fFem oy = £(x)
7 g g A A @ (), xS e

wefifa e & ok %} (@ f/(x,) x=x,R) x F TO y FI IHEA FT I FH

yefdfa s 2l
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Tk offafeerd, afe < U@l x @R y, % G uRafdd & @ oel ereiq
x=f() IRy =g(r) & a9 F@en F=m 9

dy dy [dx dx
2 _497e 220
= dt,aﬁ: ” I Bl 7

TH YN, x o GUE yoh TREde i X ol URehe ¢ ok WUeT y 3R x o ufiedd
1 < T YA Hloh THAT S Hehell © |
3T B9 Fo STEON W fo=R &+
SEE0T 1 J9 °F &% o URAdd i & THHR! B roF WHe 9| eIty Se
r=5cm @
&l B ol 99 1 89 A=W o S 1 s, ok |er Aok IRedH
dA d

dA
F W —=—(nr)=2nr ¥ W 2 & r=5cm q@ —=10% | o g H
dr dr dr

8% 10m cm¥ecm H1 X F 95 @I B

SETETUT 2 Th B 1 SAFGT 9 cm/s H L W 9 @ 2| AR Wk B HI A
10 cm ® <l THoh U3 1 &kl fhd X W 9% W@ R

&l UM ofifST 5 ¥M &1 T R F1 @ xcm €1 T 61 EEH V ad ¥ ok IS
HT EAFA S T A, V =x3 A S = 6x2, STl x GHT ¢ T FelA T

v =9 cm¥s (fgn %)

3Ad E
. A N .. gy -
9= g Ta T T ¥ )y (e fm )
:3x2.ﬂ
dt
- dx 3 |
dr ~ x* - (D
dS d 2 d 2 dx .
= Z(6x)=—(6x7)-—
i G D el i G LR
3) 36
- 12x [—2}— ((1) o 9IT 9)
X X

ds
Ad:, S x=10 cm, E=3.6cm2/s
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212 T

IETETOT 3 U TR oiiel § U eeR STell Sl © SR % oWl | 4 cm/s 1 MG @
werdt &1 W AR @ 1 B 10 cm €, @S9 &1, R g3 eethe fepa oSt
T 93 W@ 8?2

&1 B el I 1 &l A=n2 W &A1 Sl €1 SEie Sue ok Whel e
A% uREd R

dA d dr dr

;=—< r’)= - )E=2nr5 (*f@en fram )
dr

g e T T T E:4cm

ELINLESE] r=10cm

o 2w (10) (4) = 807w

;S r=10cm a9 o9 ¥ BR &5 %1 &we 80m cm¥s B L W 5 @I 2l

xmmaﬁ@aﬁymmm%aﬁ% YT eIl © @R x

mmaﬁ@qﬁ:ywnﬁm%aﬁ W%ﬁ“ﬂ%l

SEETOT 4 fRE A # Al x, 3 cm/min H R W HE W OB SR SR
y,2cn1/n1inﬁ3?@3’<§’?€°f%lTrlax:IOcmSﬁTy:6cm%ﬂﬂ&lﬂﬁa?(a)qﬁ'ﬂﬂqafﬁ'{

(b) &F%d | IR &1 I A it
&1 Fifeh THA o Guel e x e W E IR Wil y9g W R d eW U € TR

dx
dr -
(a) a1 URET P Y yEd €, sfeffq

—3cm/min 3R E =2 cm/min

P=2(x+y)
L1 %: 2(% %j 2(—=3+2)=-2cm/min

(b) T T ETFAAY TSI B AN
A=x.y
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dA  dx dy
_— = _.y+x._
dt ~ dt dt
=—3(6) + 10(2) (FifH x=10cm 3R y=6cm)
=2 cm?/min
IETET0T 5 TRdl 9% T x THEAl o SARA H A ard C(x) T |
C(x) = 0.005 x* — 0.02 x> + 30x + 5000
Y wed ¢ HHd S T BT S 3 IHE Scafed H1 S g1 S8l dHid o
(marginal cost AAMC) ¥ THRI A forelt TR W I o FYUl AT | dleehifclsh
IREdT &1 X 9 2B

el Hifh HHIG AN 3R oF fohell TR W x SIS oh I19e §YU ARG o qRe
# WL T UA T

g ar MC = ‘;—C =0.005(3x%)—0.02(2x) + 30
X
S x=3% q9 MC = 0.015(3%)—0.04(3) + 30

=0.135-0.12 + 30 = 30.015
37d: Sfvie HHid @ STUfd @RI Uid ST Rs 30.02 (FFTE) B

SETE0T 6 TRell ST T x SHEA o fashd § U< it 3T T H R(x) = 32% + 36x
+5% YA 81 96 x=5 @ dl WA AT T HISIQ el HHid S (marginal revenue
or MR) ¥ THN SAfvura frdt &fo1 foha &t T gl oh el |YUl o7 o giadd
H WY R

o1 i data o Tt eor fasa ) T aegen o @er o uftedd w1 < g
2180 Wd € TR

i o MR:§=6x+36
dx
S x=5% q@ MR = 6(5) + 36 = 66
¥ v digiq e s1efq T ufd TR Rs 66 B
HyATaeH 6.1

1. J9 % &F%d o URadA ol I SHHT 551 r o GrUel A1q hifo Safeh
(a) r=3cmzl (b) r=4 cm Bl

2022-23



214

10.

11.

12.

13.

14.

TIfoTd

. T T 1 A § cm’/s I W Y 9% ©I1 2| TS &hel fohH 5T 93 W1 2

Safd TH IR &1 ool 12 cm B

. T J9 K1 56001 9UF ®9 9 3 cm/s F R G 9 @RI T HieC fwm g9

&kl fhe W H o @1 € 5 5591 10 em R

. T qREd-eiel S w1 fHR1 3 cm/s 1 S H =g @1 1 ¥F 1 A R R

¥ =g @I € Sefh fhT 10 cm e 872

. T Teer el o U oo STell Wl @ SR 9% gWi ¥ 5 cm/s Wi U W =t

&1 T8 IR q4T K1 B 8 om ® o SH &0, By g et e W Wg
@1 27

. W g9 B! B 0.7 cm/s T X W 9% W ORI gHH! IR HT ghg B R w0

T r=49 cma?

. T A 1 dar x, S cm/min 1 Y HE @I © AR ASE y, 4 cm/min H

WY g W&l TWx=8cm 3R y=6cm & T9 3T & (a) IRAMT (b) &he
o gRadd &1 I A ST

. T TR S T MR @dl €, Th 99 R 900 cm® T ¥fq Gehe R

FeAEl W1 1 TR 1 e o IRedd 1 A HifSe 5" B 15 om B

Toh TTea S Hel el @l €, i o ufted=eier €1 52 o wriey s
o GREdd ®T € G RIST s 5531 10 cm 2

T 5 m sl et FaR o TeR gt 31 G w1 = w1 o, s o s,
AR W R 2 cm/s BT R G G S 21 IR W STHRT SAE 6T T F w2
W ® St Wt & A 1 U R 9 4 m W R

Teh U1 9ok 6y = x° +2 o ST T 3 T &1 9 W 3 fagedl 1 3 Hifeg
Sfeh x-Frdee &t qorm § y-Frdener 8 A1 digd @ 9= @ 2

W&@Wﬁﬁw%cmﬂﬁﬂﬁa&;&ﬁ%lgﬂgﬁmwﬁm
WY 9g Wl § Sk B 1 cm @72

@ﬂwm,aﬁﬂéamww%,wvﬁaﬁﬂ?ﬂawm%(hﬂ)%l x & T

A o IREdT i < 1 HifT

T TEY W W 12 cm/s F Y AR @ 2 ARt 3 S W U T vie s
& TSRl 1S Wea SR 1 B0 1 ©a1 90 21 3 | &4 o Y HI S
fhe X 9§ wg W & el S=E 4 cm 2?2
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15. U % i x IHEA o SARA ¥ e Fd ara C (x) (T H)
C (x) = 0.007x* — 0.003x> + 15x + 4000
Y Yed 2| HHid AN I RIGE S@R 17 S 1 SR R T 7
16. THdl 3R *T xTHEA & faka @ T Fd AT R (x) T30 °
R (x) = 13x? + 26x + 15
T yed F| HHid 3T A9 R S x =7 2
YT 17 q 18 § |l IW T FFH hifoC;
17. W 99 i B r=6cm W r o AU &5 | URedq 1 T €
(A) 107 (B) 12w (C) 8w (D) 11w
18. U AR HI xTHEA o fa%d 9 U Fal a1 &9 |
R(x) = 3x* + 36x + 5 USd €1 99 x= 15 2 o THIT T4 2:
(A) 116 (B) 9% (©) 90 (D) 126

6.3 A= (Increasing) 3T BTEAM (Decreasing ) et
TH ITeE% | B STaeher 1 YA ek 98 Fq il foh Her axaE € =1 grE|E o
T ¥ FE T 2

f(x)=x%, xe REW U84 Ted f R fo=mR FifSU 39 ®em &1 3iema sehfa
6.1 H e ma 2

7o fag o anff sk &1 91 Y o fog o 3R R 1 9H
x | fx)=x 1 x | fx)=x
-9 4 0 0
2 2 R 1
2 4 3 s £y |2 4
1 1 5 1 1
1 1 X0l i Y [ 3 9
2 4 | 2 4
0 0 Y’ 2 4
S S 79 ST 9 T A §ed 3T 6.1 S 9 g &t 9 U i wed
W eTeE H R e W ? @ e F SaE e

St = S =
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Teyem ot forg o <t 1R o e (3eRfd 6.1) R fomR w21 98 fEw fa
A o SR S S a1d 9 ¢ 3 S €, i@ 1S9 aaR sedl Sl 2|
T R i el x> 0% U W gdue S 2

e ot g o ol iR & ool W faem #%d B el oW ded € i S9 Sd
e o IFRY W G A KT MR M E, SAe@ 1 SEE NMER T W 2l
Foa®y adfad TSl x < 0% fot wod g9 Hgard Bl

TH 4 T SaUa | SGHHM A1 SIEHN el ol (efanad faweryoess g <1
aftarer 1 WH ST STt JF ®er £ o Uid § [ T Siadd g f
() e 18 a8am 2, afk 18 x, <x, = f(x) <f(x,) 9 x, x, € [ €
(i) R § gemH 2, IR 1H x, <x, = f(x) > f(x,) T x,x, € [F faw

(i) Tl H R €, A f(x) =c, xe I &l ¢ TH I 2l
T YR o el 1 g feuu Rt 6.2 ¥ f@u

v Y
X'<5 X X' <5 X
/
Y’ v’
aﬁuﬁm' ITTR He
(i)
Y
A
X'<5 >X
N
Yl
FREX gremme wem

(ii)
3T 6.2
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36 BH U foIg W FAM o1 GREHH %ol &l qRafd S|

aftere 2 W SAfS foR arefoss @ o aRefid wer f o wid | T g x @ e
x, T f THAF IR BHAM hecdl § AR x, F e HE ot Tk T8 g s
[ e 30 YhR € T [ |, £ %o oefee ol g 2

T 38 IR 1 gHHH Hed o fou T % 2
Saretor 7 @Ry fF 989 wer f(x) = 70— 3, RR Th a¢AqM %o 2
T HE AT R ¥ x, 3R x, FE q FeArd €, 7
x, <x,=Tx, <Tx,
=Tx, -3<7x,-3

= fx) <f(x)
TH YRR, R 1§ R ek @ fF R £ U adfue wer 2l

e B SHAM SR R ol o foIT JUH fersherst el W | 36 wer
1 SYUfd | A 5 W AT w1 T HEFHE Y9I 1 T4 & &

UHE 1 O i R £ S [o,b] W Had AR T S (q,b) W SEweHT €1 e
(a) [ab] ¥ f aefuH & 9% T&* x € (a, b) F L f/(x) > 02l
(b) [ab]¥ f BEEME € A Gk x e (a, b) o O f/(x) <02l
(¢) [ab]™ f U 3R e & 4 Y&H x e (a, b) F T f/(x) =02l
Wﬁf(a)%?ﬁﬁ?xl,xze[a,b]%’HW‘gﬁxl<x2WqWWW@xlaﬁ'{
x, % " TF 93 ¢ &1 e 39 TR ¢

flx,) =flx) = f'(c) (x, — x)
i fOx) —f(x) >0 (HifE f(c)>0)

31 f(x) >f(x)
9 YR, T9 T 7, fw

[a,b] FEH x,x,FfACx <x,  f(x) f(x)
q: [ab] ¥ f UH aHHH Hed 2l

9T (b) 3R (c) T IUUT TEH YR B| UISH! ok foIq S A9 Bq Bigl Sl 2|
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feauit
T TR | T o 9N U % ORIk foedt st o sf@ fegat ok
At £ (x) > 0 W&l x, e § HIE @Te 2 AN f 5§ Aael § Had € a9
f 1 aefaE wEd €1 SE YRR A fREt siaue o i fage & faeE (v
<O &l x AU 1 HIE aFe § R f SH A § Tad © qel £ hl SIEEM
FEd
Sarevl 8 ey fh 953 we f,
f@)=x*-3x+4x,xe R
R W &g ®er 2
T oM ey fh
fx)=3x-6x+4
=3(x*-2x+1)+1
=3(x=12+1>0, ¥ xe R% foU
T e £, R a¢uM 2|
3are0T 9 fag +iNT ff 989 ®eH f(x) = cos x
(a) (0,m)¥ BEHA €
(b) (m,2m), § =@efaE
(©) (0,2m) ¥ 7 q wefum 3R 7 & BrEEE 2
7o & dNT 9 f/(x) = — sin x
(a) 9IfF 9% xe (0,m) % AT sinx>0,30 90 & fF f/(x) < 0 IR s@few
O, )" f BrEaH 2l
(b) <IfF TEFxe (1, 21) % FTsinx < 0,79 T T & £/(x) > 0 IR zafem
(m,2m) W £ aefuE 2
(c) ST (a) 3N (b) ¥ T & 6 (0,2m) " £ 7 o 9¢HF € 3 7 & gEAH 2
SETE0T 10 AT A S o f(x) = 2% — 4x + 6 9 YT Hed f
(a) ofuE @ (b) BEAH
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Bl gl
fx)=x*-4x+6
Rl f(x)=2x-4
AT, f/(x)=0¥ x=2 < B &1 7 ,
mx:ZW%@aﬁﬁwﬂaﬁm,_“ 2 +00
AHA: (= oo, 2) 3T (2, o0) (3T 6.3) | Tawem 3ATHTd 6.3

I Bl SAA (00, 2) H f/(x) =2x -4 < 0=

U, 39 a0 W, £ BEEH 21 FaUe (2,00), W f7(x) >0 €, THAY 36 Ha0e
o wer £ adaE 2

IEETOT 11 F STAa A HieT fSH £ (x) = 403 — 632 — 72x + 30 0 YA e f
(a) TEHM (b) BEHM 2

T Tl
f(x) =4x3 — 6x2 — T2x + 30
’ _ 2 _ < } i
a0 fx) =12x* - 12x =72 < ! 3 e
=12(x* - x - 6) T 6.4

=12x-3) (x+2)
AT £/ (x) =0 x=—2,3 W Bd 81 x=—2 3R x =3 ar&dfersh @l &l &=
FEH AT, THA: (— o0, = 2), (=2, 3) 3R (3, 00) W A9 a1 & (3Pl 6.4) 1
AT (— o0, — 2) 3 (3, 00) H f/(x) UICHF B Salfeh A (-2, 3) F £/(x)
SRUTCH 2| Her®y el f SaUel (= oo, — 2) 3 (3, o0) H aHfAM & Saleh SFialet
(-2,3) " Hor BEEE B 991y £, R T @ aefdH € 3R 7 € gEEE 2

SHTA f’(x) &t Tog we ol W
(o= 2) =) ()>0 i 3
(-2,3) ) (+) <0 f &HEE ©

(3, ) +) ($)>0 f adfae ®
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SETET0T 12 FaUe A ifee 598 989 e f(x) = sin 3x, XG[O,ﬂ T (a) SM

21 (b) BEAN Bl
o o
f(x) =sin 3x T 6.5
a1 f’(x) =3cos 3x
TEAE, f/(x) = 09 e 2 cos 3x = 0 Toe™ 3x=§,3§ (E@ﬁxe{o,g}

NS

6 >

|

=3xe {o,i;})mm% ey, x=% sin gél o fig x == siqqel [o,

T T

1 T ST Al {O’gjﬁ?(s'z}ﬁﬁwmé'
T Jf xe{O,gj & fau f/(x)>0 ifE 03x<§:>0£3x<§ S gt

T T , o T T T 3n
xe[6,2)é?mf(xxoaaﬁﬁgqszzadxs?

safery, St [ogj A f et @R siaTe (g,g)ﬁwﬁ%m:ﬂﬁrﬁw

fean T %o x =0 qd ng Wﬂﬁﬂ?ﬂélwmla;m,ﬁ[o,g} 7
ECCIRfc [%.ﬂﬁmé|

IETET0T 13 a0 A HifT SFH £(x) = sin x + cos x, 0 < x < 21§ YT He f,
FHAA A1 B B

T 9a ® TR
f(x) =sin x + cos x, 0<x<2m
Bl f'(x) =cos x —sin x
) . T 5m . .
AT f(x)=0 @lsmx:cosxﬁmﬁﬁx=z,j§lﬁ%ﬁ%| R < <270,
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fog x=% #R x=%n A [0, 2n] I qH ST A, HA: [0,%),
T 5T om . . _I ! !
(Z'Tj aﬁI(T,ZE}i T e € o3 o 2T
3TTeRTd 6.6
o A fe F(x) >0 af xe(o,%)u(%ﬂ,zn}
. . L% 5n )
1 et (O,Zj R (T.Zn} o wer £ aeuE 2
, T 51
AR f’'(x)<0, Iz XE(Z,T)
1 f W(%.%ﬁ)ﬁm%l
SRTA f(x) o Tag W ht WeRfd
[0,%) >0 f A ?
T 51
(Z’Tj <0 f B ?
5T
(T,Zﬂ} >0 f aefae ®

1. fag FINTR W £(x) =3x + 179 984 e axae 2l
2. fag HNT fF R Wf(x) = ¢ ¥ Yd e a¢am 2l
3. fag #INT f(x) =sinx ¥ YT HeH

T

(a) (O,gjﬁ‘ e 2 (b) (E’RJ T geH
() (0, )™ 7 df =i & &) 7 & A 2
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5N

10.
11.

12.

13.

14.

15.

16.

. fag =ifv f& y=log(1+x) -
. x°h 37 O I [ HINC e faT y = [x(x - 2)] T axue wer 2l

. ﬁq@ﬁﬁﬂﬁ[o,ﬂﬁ y= 4sing —0, g F TF IHHH FHoH 2

TIfoTd

AU A Bt o f(x) = 202 - 3x ¥ WS HeH f
(a) IIHM (b) BEEM

. AU I BT T £ (x) = 203 — 3x2 - 36x + 7§ YW HeH f

(a) I (b) BEEM

. 3 T it TS frefted wer £ aeEE a1 g 2

(@ f)xX2+2x+5 (b) f(x)10 — 6x — 2x?
© f)-23-9-12x+1 (d) f(x)6—-9x—x*
(e f@) (x+1) (x-3)

2x
24+ x’

x>~ 1, 310 Hqol oiq & U U wor B

B (2+ cos9)

g T o TR Her (0, o) § T Her 2|
g TR (1, DH f() = —x + | 9 9S4 ®e 7 d 94 € 3 7 &
I 2

frafafed § ®9 9§ wod (o,g) T BEHH © 2

(A) cos x (B) cos 2x (C) cos 3x (D) tan x

frafafag siauet § 9 5T aua 9 f(0) =2 + sinx -1 R Y9 HeH f
FEIH 77

(A) (0.1 (B) (gn) (©) (Ogj (D) T § HiE &

a1 98 =AdH HE Td hitae Swer fae sfawa [1,2] 9 f(x) =P +ax+ 19
e el aHae 2

o R (1, 1] SR O S 1@ @ g FI R 1 () = ok -
X
Y Yed ol £, aEuH 2l

fag +IfST & we f(x) = log sin x, (o,g) o oefE 3R (gn) o B9 2

2022-23



STITRAS o ST 223

17. fag =ifsT & ®weH f(x) = 10g|cosx| (Og) H gdAE 3R [3—;,%] |

M 2
18. fag wifsg fv R¥ faan o wem £(x) = x° - 32 + 3x — 100 SfgH 21
19. frfafaa & 9 fra siaua § y =12 o aefum 22

(A) (= o0, ) (B) (=2,0) (C) (2,) (D) (0,2)
6.4 Tovt WT@ IR stfres (Tangents and Normals)
TH =98 W BH Sfasher o WAN o feRdl o o U fRu gy fag wowel @ el
Sfea o TR T |

Waﬁmﬁ@f\?\'&@ﬁg(xo,yo)@\_rlﬁaT?ﬁH%TQﬁﬁﬁWﬁT(slope)m
Elgilkceifcaisticay)

y—y0=m(x—x0)1~l|EITCH%ﬁ?ﬂ%|

o G T =@ y = f(x) & 95 (x, y,) T TR0 @ =t

d
YEuTdl d—ﬂ( )[=f'(Xo)] 9 <ufd S 21 gEfag
X0Yo
(xo,yO)WWy:f(x)ﬁWi'@T‘cﬁTww
Y=, = f&)x - x) BT B
Then sifafie, T eifirela o9l Yan W o9 g =

. -1
AT y = f (1) F (x,,y,) R AT FY FI0M e 2 o

I [0 £ 0 &, TR TF y = f(x) F Y (x,y,) R AT F EHER
frefafed 2:

-1
Y07 (x)
1 (y=y0)f (%) +(x=x,)=0

N

A y =) F FE TR @ c-aE B | 0w A, T
Q:Wﬁ%@aﬁm:tane

dx

y — (x—xy)
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224 TTfoTd

faoiw feafaat (Particular cases)

(i) af% 99l T 1 Yoo I €, 99 tand = 0 3R 39 YR 0 = 0 forert o1¢f ® fo
Wﬁ%@%x-aaaawm%wuﬁaﬁrﬁ, (x,, y,) T TR Y@ 1 HHE y =y,
SIS

(i) =g e—%,aa tan® — oo, TSRt 31 & for wuel Y@ x-2781 W o © S y-377

% TR T 38 Al F (x,y,) W Tt @ o TR x= B E (F)|
SEETUT 14 x=2 W T%F y=12>—x I T @1 FT YU A FHifog|
7o U g% &1 x =2 W Tt 3@ &1 goor

dy 2 _
EL; 3x —1]X:2 =113

SETETUT 15 O y=+[4x—3 -1 W 39 fagail &1 J@ HifSe 57 0 woef @ =

W‘Tcﬂ%%l
zer  fRu T o & feelt o5 (v, y) W TR @ &1 e
dy 1 £ 2
— = —(4x—3)2 -4= 2l
ax = 7Y Ja4x-3
wﬁwgm%@m
22
Jax—3 7 3
Bl 4x-3=9
a0 x=3

9 y=+4x-3-1 7 AT 5 x=3, y=/43)-3-1=2%I
zHfe, aifire fg (3, 2) @1
2

FETET0T 16 FAUAT 2 el 9efi {@nedl 1 THihor A HifST S dsh y+(x_3)=0
1 99 H B
ol QU g% & 95 (ry) W TR0 @1 &1 gaor

b2y

dx — (x-3)
Fiifer gerorn 2 fean T ® THieT,
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2

TR
q x-3)Y=1
a0 x-3=+%1
Bl x=2,4

MEx=271" y:23:ﬁ'{ x=49 y:—ZWm%IQW,mWﬁWﬁT
2 ot < wel @ € S sweer: fagatt (2, 2) R (4, -2) W S @1 e (2, 2)
U S arelt Taet {@M T THEI:

y-2=2(x-2) %
Ell y=2x+2=0
el (4, -2) § S el TI91 @1 w1 GHH
y-(2)=2(x—4)

il y—2x+10=0%

2 2
IETET0T 17 9% %+%=1mwﬁgﬁﬁaﬁﬁmﬁqmmﬁ%@ﬁ(i)x-a&1
% TR B (i) y-3187 oF IR &l

2 2

gﬂ%+%=1wX,é?Hﬁaame%ﬂwaﬂﬁ%z
X, 2ydy
225 dx
dy =25
a0 & DX
dx 4 vy

() o9, T Wy o GHIR € A% SES! yavar y= ¥, fouw

d -25 . 22
Y02 25 20y g 31 7w @i wE W a= 08 T et
dx 4y 4 25
Y x=0W y>=25, U y == 5 fierar 21 31: &5 (0, 5) R (0, - 5) WH & Sl

oyl Y@ -8 & GHia B
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(i) Toet Y@ y-3181 % G B AfE 9ok feld wht geurar 3 € fe ;Tyzo,
X

2 2

M y = 0 frer 21 39 TR, %+%=1@y:0ﬂx=ﬂﬁﬁﬂ%l a3 fig

(2,0) 3 (-2, 0) &, 5l W w5l @il y-31er o THiE 2|
Wmmaaﬁy:x—qé?w%@ﬁmwﬁ%@ﬁmﬁmaﬁ%

(x=2)(x-3)

x-3181 ! FHEd B
T M T TR x-3181 Wy = 0 il €1 SEfY S/ y = 0 T« ok oh THI 9
x =79 B 21 59 YHR T x-31& 1 (7, 0) W H1edl S| 379 Gk o GHIHT I x
% TUL TR HH W

dy 1-y(2x-5)

& T (- 2)-3) ()
] 1=0 _ 1
i deO)‘ G)(@ 20T A2

zafere, waef Y@ #7 (7, 0) W Y&urd %%I & (7,0) R el @ w1 gHiRT 2

y—0=%(x—7) R 20y—x+7=0%

2 2

SEEI0T 19 T x5 + 3 =2 o f6g (1, 1) W W91 @1 qen 31fiets o GHIHo F1d i)

2 2
TA x3+y3 =2 Hl x, oh WU FEhHeH FH T,
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AT, (1, 1) W To91 W@ &1 Yaord ﬂ} =172l
a1

X

TEfe (1,1) W T30 [aT 1 GHieRIo
yol=—1@x-1) T y+x-2=0%
qen (1, 1) W AMqAd i GO
-1
(1,)™ S g a1
Efee, (1, 1) W AMacta 1 GHIRI

y—1l=1@x-1) T y—x=0%I
IET870T 20 fIU U 9%
x=asin*t, y=bcos’t . (1)

%@ﬁg,aﬁt=g%,mwmwmmaﬁm|
T (1) 1 +oh HUY bl HiH R

@ =3asin’ tcost LRI d_y =—3bcos’tsint
dt dt
dy
- dy g —3bcos’tsint _ —b cost
dx dx = 3gsin’tcost a sint
dt
T
K ﬂ} —bcosa_o
o I_Eaadx,:ﬁz . T
asin =
ﬁTWt=g,ﬂax=aﬁﬂTy:0% d: z:%ﬂﬂuﬁ(a,mmﬁqmwﬁwﬁ
@ 1 gHR y-0=0(x—a)3&q y=07%I

1. 9% y=3x'—4x%F x=4 T TR T & YU A1 FHifo)
;,x¢2€ﬁx=lOWWﬁi'@T3ﬁWUTﬂT§lﬁaﬁﬁ'Ql

2. TH y=2
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10.

11.

12.

13.

14.

TIfoTd

Thy=x—x+ 1 FH T W H FEUM W 9§ W F@ wifC S
x-Frdemias 2

. TRy =2 3x 42 R TR @ & YEUE W g W A@ &I e

x-Fdemiar 3 2

. dHx=acos’ 0, y=asin’0 & e:%m AfTeia ST Jauar Ad hiterg)

. g% x=1-asin®,y=bcos’0 & ezgm Afeta ST JauTar A1d ity
. TE y=x—3x—9x+ 7 W 3 fagei * F@ w9 W Tt Wil o-e1e

& G B

. y=(x—2) W T fag 7@ wifew e w et @, fage (2, 0) @R

(4, 4) & THaW arelt @1 & FHid 2

. Th y=x—1lx+5 R 39 fag w1 I Fifew g w® oo9f W y=x-1172

W—lﬂ?ﬁﬂﬁi@ﬁﬁﬁ%ﬂﬁﬁﬁ@@%y:x_l,x¢—l ET|
o7et Lt 2

EUTAT 2 drell |t [T Bl THIR LT [d i, ST o y=x_3,x¢3ﬁ@rsf
F R
uawom?fﬁmﬂ%@aﬁaﬂwwamﬁfmsﬁwwmﬁw

FH 2

2 2
EED %+f—6=1mwﬁgaﬁaﬁamaﬁmﬁqmwsf%@ﬁ

() x-318 & Wi 2 (i) y-3781 % WHR &
few sl W fafde fogetl W wwf Y oiv sifea o wefe 9 i
(i) y=x'— 6+ 138> - 10x + 5% (0, 5) W
() y=x'-6x+13x - 10x + 5% (1,3) ®
(i) y=x*a (1, ) W
(iv) y=x>%k (0, 0) W
V) x:cost,y:sintéﬁ t=§ ™
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15.

16.

17.

18.

19.

20.
21.

22.
23.

24.

25.

STITRAS o SITAN 229

T y =% — 2x +7 Hl T W HT THHWT FG B S

(a) W@M2x—y+9=0%% FHLN B

(b) ¥@r 5y 15x=13 W o« 2|

g ST o6 a9k y=7x° + 11 o 39 fogeil W el Tt wmia @ el x=2
A x =2 Bl

TR y=x R 37 e w I@ Hiwe 9 W et @ & yaua 55
y-frdenier & a2
a%y%:4x3—2x5,m3?ﬁ§3ﬁﬁmﬁﬁqﬁqmwwtﬁﬁgﬁw
St 7

T a2+ y —2x—3 =07 37 fogeti W oaei et o THeRvr T i el
W 9 x-378 o FAM &

Thay’=x° & O (am?, am®) W AT T FHHIOT Fq SIS

Tk y=x°+2x + 6F 37 A o FHHW A BT S @M x + 14y +4=0
o THE 2
Wy2:4axa?f§|3(aﬁ,Zal)WWi@TSﬁTWWQ?WWWWI
mWﬁWx:yzaﬁTxy:k@{ﬂiﬁW*Wm%,aﬁ
8k> = 1|
aﬁwi—i—i—j:lé?ﬁg(xo,yo)m@ﬁ%@wwﬁqméﬁwwmﬁm|
T y = [3x— 2 1 3 TR @IS o FHIRLT A IS S @l 4x -2y +5=0%
FHie B

T 26 3R 27 | WEl IW HT TG B

26. T y=2x>+3sinxeh x =0T AFqeAd HT FIU €
1 1
(A) 3 (B) 3 © -3 (D) 73
27. PG o3 W y=x+1,9% y> = 4x H1 T @ 22
(A) (1,2) B) 2,1 © (1,-2) (D) (-1,2)%
6.5 |f=1ehe (Approximation)

79 TS | 79 o IR & "i-iehe I 1 T F o fAU staehal ST g wi)

* Q1 ogh TE GHHIV W HI B AE 3ok Hleesed fag W et @ wer o« |
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AH ST f:D - R, Dc R, TF 939 %ol @ 3R y=f(x) 3 T T 2|
M efifeT x| BN arelt fRdt steq dfig # Udle Ax @ UHe Hd &1 T
Wﬁxﬁ@@@ﬂ@&&qﬂﬁyﬁ@q@aﬁAy@lgaﬁav_{?\f%\_ﬂﬁ
Ay = f(x + Ax) — f(x) B BH a8 Trefafaa i R o 8

() xo 3TFHA HI dx Y THS FWQ 2 A

= Ax § IReIfEq w2 Y
(i) yoh 3TEwd B dy ¥ ehe HLd © Qe +Ax y+ Ay~
d S(x+dx,y
=f’ = _y Ay
dy = f’(x) dx SAgan dy (dX)AX 9 N 4]
R e 2 de=Ax \_R

THIYNH 1l O H do=Ax 3TUaFd — ]
@ﬁam%amAyw%WWdy
B € 3 39 o1 B B9 dy ~ Ay 5N THS x< > X
Wﬁ%l Ov

Ax, Ay, dx 3R dy o ST =t o Y FIa 6.8
fera smepfa 6.8 3fEm)

ST Iferet qen STehfd H A § WA g¢ e & € foh T =W
(Dependent variable) T 3idshe =R @i dfg oh G &l € wd foh @ =
(Independent variable) =1 3ehel =R ! g o GO 2|

IETETUT 21 /36.6 1 Afshed & o fau stadhad &1 = Hifsg

T y=+/x TAIT &l x =36 R AH AT Ax=0.6 2|

GE| Ay = Jx+ Ax —Jx =/36.6 —/36 =/36.6 -6
J36.6 = 6+ Ay

e Ay "i-Thed: dy o U § 3R Frafafea @ yew €
(dyij_ 57709 (i y=/X)

dy

1
—— (0.6)=0.05
2436 0.6
T YFR, /366 F1 GHE TH 6 + 0.05 = 6.05 B
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IETEIT 22 (25)%EHWWQFWWWWWI
& qﬁ?ﬁ'f\\_rl'Qy=x%\_rl%'T x=27 3R Ax=-2 €l
qd Ay = (x+Ax)%—x%
- (25)% —(27)% = (25)% -3
1

il (25)* =3 + Ay
Ay Wihed: dy & SR © 3R
dy
== |Ax
v (@)
1 1
=-— 2 (Fifeh y=x°)
3x3
N/ 1 (—2)==2=_0.074
< 7
3((27)%)

1
T YHR, (25)° H1 G AM 2
3+ (=0.074) =2.926

SETETOT 23 £(3.02) 1 Wi=Tehe WM 1A BT SET £(x) = 3%% + 5x + 3 B

2ol O Y x =3 3K Ax=0.02 1
F(3.02) = f(x+Ax) =3(x + Ax)? + 5(x + Ax) + 3
& T T Ay = f(x + Ax) — f (x) €]
ERINIY fx+Ax) =f(x) + Ay
~f(x) + f'(x) Ax (iR dx = Ax)
= (Bx>+5x+3)+ (6x+5) Ax
£(3.02) = (3(3)* +5(3) + 3) + (6(3) + 5) (0.02) (FifH x=3, Ax = 0.02)
(27 + 15+ 3) + (18 + 5) (0.02)
45 +0.46 = 45.46

A £(3.02) 1 G-I T 45.46 2
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TETETUT 24 x HieX 9T a1t o9 i 9 § 2% T I oF HRU § ¥4 o A |
Hf=tehe afEdd A1d hifST)

7 =M Sifve f&

Ell dV = (%jm = (3x?) Ax
=(3x) (0.02x)  (FIH x BT 2% = .02x)
=0.06x* m?
TH YN, SEA § Giehe qiedd 0.06 X' m® ®
SETET0T 25 T el 1 551 9 om AN St @ f5w 0.03 cm 1 Ff2 21 30k 17
o URehe ® Wf=tehe Jfe T Hifsma)

&1 | o fop el Y B 4 ® IR 3ok W ¥ qfE Ar?1 $9 YRR =9 cm
3R Ar=0.03 cm?| 379 e 1 AT V

4
=§nr3®|m%\|
£ CAp—
dr — T
RIS dv = (%—YJN = (4n r®)Ar

= [41(9)*] (0.03) = 9.72n cm?
IA: I o UReher | "ieehe I 9.721m cm? B

1. 3T9ehdl h1 YA hich THfafEad § 9 T 1 Hi-Tehe A S99 ad oF a9 Tl
T 1@ hifeIT:

(i) /253 (i) /495 (i) /0.6
1 s 1
(iv) (0.009)3 (v) (0.999)10 (vi) (15)*

1 1 1
(vi) (26)3 (viii) (255)* (ix) (82)*
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1 1 1
(x) (4014 (xi) (0.0037)2 (xii) (26.57)3

1 3 1
(xii)) (81.5)* (xiv) (3.968)2 (xv) (32.15)

. f(2.01) %1 Wi T FITC ST £(x) = 422 + 5x + 2 B

3. £(5.001) %1 Wi M FG BT ST £(x) = — 7a2 + 15 B

. xm ST are =9 H Sl § 1% g oF HRU1 ¥4 oF STaA | g el afThe
qferdd A1 i)

. xm ST TS 5 hT ST H 1% T9 o HROT A % TS A% § gH ol gi-Tehe
qRad= 91 it

. T T H B 7 m A Sl ® RS 0.02 m Y IR R sEeh SiHdd ok
Ifiehe | Wf=ehe Jfe T Hifsml

. T T H1 B 9 m Al St € R 0.03 cm 1 AT 1 6 S ehe
o gRehed | df-ehe qfC A Fifsl

. A F() =32+ 15x + 5B, @ £(3.02) T Wi W €

(A) 47.66 (B) 57.66 (C) 67.66 (D) 77.66

. ST H 3% gfg o HRU 9N x o ¥F ok A B Gietene ufed ?:

(A) 0.06 *m* (B) 0.6xm® (C) 0.09*m® (D) 0.9 x*m’

6.6 S 3T Frean (Maxima and Minima)
79 rfesR |, g9 fafe=1 werl & Seuan iR Frefae a1 TOE o ST
T Hheudl 1 TAF HUT aEqd | &H T Hod o 3Te@ o aad (o153t (Turning
points) 1 T YT 3R 36 FehR S fogafi =i T w1 57 W i@ e stferenan
(TN =) W IETdl €1 TH YR ok gl 1 I Tk %o i i@ @i o ¥ga
ITAT BT B 39 SIfaRead 89 Uk Terd o1 FRuel 3=9ad 91 (Absolute maximum
value) 3R fRU& =79 1 ( Absolute minimum value) Hf T LT S g TTHIH
TraEet & g o fau smEveas #
3MeU &9 f ek Saq &1 fefafad g9ene | faar =t

(i) Hli o g&ii o Tk o W B oell @1 Wer P(x) = ax + bx? 5N YEH € el

a,b IR ¥ AR x UG Thg W Wl o gl 1 HeM 2| Wia e fehad g
ferhad oe <2
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(i)

(ii)

TIfoTd

2
117:560mﬁwﬁwﬁﬁ%ﬁﬂéwﬁ?hu):6o+x—%é€§m

fauifa v =& eHfy =t ®, T x wad 9 g 1 afaw g @i Ax) SE
A% B g fohat sAfushan S e qge?

I 1 Teh UM BRI aeh f(x) = x>+ 7 51 US4 U o Y S @I 2
fag (1, 2) W feor T Afer 3§ STl 1 el AT =edl @ S 2fereriet
3Iqok Fehedy &1 98 Frehedd ot fhat 22

S gHEEt § o UM © 1eifq e USH Werl o Seedd s1eel e
M 1A HET = &1 5 GHENST 1 gorsH o fog gn fefied T wer
Afereha® O A1 ZAqH 7 o TG Seedd o L freas & faget ok e
fagel 1 Freffa ) & wha ) o 6

TRTATET 3 HA AT T a0l 15 Th %o £ gReifia @, qd

(a)

(b)

(©

o1 SeuaH A [HEM €, AR H Tk 65 ¢ 1 eifae 3@ yeR © T
fle)z2fx),V xel

T f(c) Sl 1 f o1 Soaau UM ®ed € IR 95 ¢l [ ¥ f o Seaad 9H
et fag et S 2

f 1 fead wE I W B ® A [ W U fag o w1 oifiae € 39 W TR
flO2fx),Vxel

GEAf(c)®l 1H f =1 Fretaq o9 #ed € IR &g ¢ 1 1 ° £ o freraq o
e fg et S R

15 f Tk =" 9 (extreme value) T@ oTell e sheadl € 4% 1 8 T UM g
¢ 1 AT 39 YR € TR £ (c), f 1 Seuad 0H el Fead 9e 2l

79 Teufd 9 £(c), 19 £ 1 =0 AH e € 3R 65 ¢ T = g seem 2

T\ N

Y’ (a) Y ()

3T 6.9
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ST 6.9 (), (b) 3R () ¥ 01 o IR Hor & o TR
fory € o B s fog W S=uan 9 @i Fetad o o % o werrn ferdt
21 IrE H il | 89 31 Werl & S SfeRfod T8l 8§l Ssadd / Fread /e
off G T Fhd &, (S 27) |

SETETUT 26 f(x)=x% x€ R ST He f o IodaH Y
SR feram 7, ik i o @, 9@ S

7ot fRU U e ok STerRa (3TERfd 6.10) ¥ TH HE Fehd
TR =03 x=0% 3R
f(x) 20, |ft xe R fom)

T, £ 1 faq A0 ® 3R £ o Fretam 9=
Wﬁgx:O%lgﬂa??ﬂﬁﬁaﬂﬂT@'@ﬁﬁqﬂWWx, 3-2-1 123 X
qehdl & TF %o £ 1 HIS Seuqd WF 6 €, od: R Y’

T £ o Seaan HH &1 fag & 2 ST 6.10
I T0 ®ed ok Wid I ohadt [—2, 1] dF Hifgd R a9 x=— 2 WS
1 IeAdH HH (— 2)2 = 4 B

JETEOT 27 f(x) = lxl,x € RSN Y&4 He f ok
e IR feran wH, A€ HiE €, i ity
ol XU U wer & e (3TRfd 6.11) |
f(x) 20,9t xe RN f(x)=0 & x=07I
T, f o1 fretad 79 0 © 3R £ o e

A 1 f5g x =021 2N 3ei@ ¥ 78 off o= ¥ R X
Hf o1 IS SoaqH AH el 21 3Fd: R § hig Sweam

a1 fag T 21 Y

— 3TTeRTd 6.11

() 9 &0 ®eM & Wd H kad [—2, 1] dF Wi K, a1 f H1 Ieaq9 AW
|- 21=2gmmI

(i) SEWI 27 § &AM < fF Wor £, x=0 W eherE TE B
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FEATETOT 28 f(x)=x,x € (0, 1) 5N UK el o Swaad IR et o, 9k +ig e
@, 1d it

7ol T A (0, 1) H X Fe T FRAR a¢mm
T Bl Be f o SeE (ST 6.12) @ U
Tdtd Bl © o wer w1 fea| 91 0 ok gt 31T
o Frerean fog IR S=aa| A 1 o oFf 3R ok
foehean fog W g =few) = U9 fag suasy €2

Y fagetl &1 {fha T H9e el 21 ard §, A X20\, : R
. . v £ =xin (0,1)
0 1 feheam fag x & @ 2 <% gt x, €(0,1) TfT 6,12

x+1

% fom oiR afe | &1 fsheam fg x @ @ Wy €(0,1) F T 2+ > X gl

ZEfAT U T wer 1 3 (0, 1) o 7 %I S=uaq 7 ¢ 31 7 & HiE fetam
M 2

femuft ueH <@ Thd € o STt 28 W AR £ Wid W 0 SR | ol Ghmfed #
forn Smu etUfd £ o Wi SR a@eX [0, 1] R fEn S @ wem &1 freaw um
x=0T 0 3N I==IaH AH x= | | | 2| a&da ¥ g4 Frefafad afomg ud € (A
aRomEl 1 S9ufd 39 JE o &5 ¥ el )|

Yk TG (monotonic) HeT 310 URIIRIG Wid o 3icT fagail W Seeram,/ feran
T AT R

39 YR &7 31Tk A9 ©F 98 ¢ foh TI0 S W Y& Hdd el o Soaad
AR Fers 91 B 2

| feooit | foreh siater 19 T wer @ garw sfuwmE @ R 18 wer =
IHAM T A B B

TH STeER | Ueh W 3faiel W IR %o o Seead R fead 7Hi o 9
¥R o faar &

MY 3T TR 6.13 H MY TC fohdt e o 3Teia &1 31999 el If@n fw
e @ e fagstt A, B, C A9 D W S+ ¥ JAM A1 faemd: gradM 9 JHAE
211 21 37 fagatl 1 o o o g ed €1 g e i fon ad feget w et
o T B TRIE A BRI AE Sl 81 AW dR W fagst Aden CH 9 yoks o |
(Neighbourhood )H e w1 Fefad AM €, S Seh! Ta-t-era-ft =nfeai & sreiam
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v T 6.13
(Bottom) W B 36t YR fgeti B a2 D & W Weleh o Wy H e i Swaad A
2, S ST S-S YRIfEA o TS W 21 3@ HRUl § fage A den CH
foreFem A (= |rder Fretad 99) 6 fag qen B #iR D 1 T Seuad 9 (31 |ndel
Ieaad HH) o {95 GHE S Gehell B1 el o L Seuad A S T ey
Al 1 A e H T Seaad S e s #El S el
31a e Sl &9 9 frefatea aitamm 39 )
IS 4 HE ST £ Tk ardtesh 7R e @ 3N ¢ Her £ o Wid | T SAidieh
fog 21 @@
(a) ¢l TAFE Seaaq w1 fag el war € AR Tk UH h> 0% fE
(c—h,c+h) T TH xF AU f(e) 2 f ()BT f(c), FeH f T AT I=aaq
M e B
(b) ¢! T e w1 f6g e S € A U W A> 0% & (c—h, o+ h) | Tl
x& T f(e)<f() B @ £ (), ®eM f o1 I F=q9 99 seerm &l
St gfteshion @, Swdea aRem &1 31 € 6 A x=c, wer £ # wEE
e o1 g B, 9l ¢ o ST T @ 3TEhid 6.14(a) o STTER BN & S
& A (c— h, o) § Ted fafam (i f/(x) > 0) R A@A (¢, ¢ + h) B Her
BEAM (3T f/(x) < 0) B
7o e Tt frsherar € T f/(c) orawa € = g =)
Y =0 Y

N
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T YR, AR ¢, o £ 1 Y eam 65 € @ o oh STHuE %1 e’
aTepTd 6.14(b) o SITHR B F&l et (c—h, o) | f GHAE (1efd f/(x) < 0) ®
3R T (¢, c + h)H £ aFH (210, £/(x) > 0) Bl T€ YA: G =l € T £7(c)
3199 & I B Afeul

Iy it § &Y frfafea aRamn g et @ (faen saafa) |

UHE 2 WM AT Tk oo Siael 1§ f Teh R hed €1 6 «ife c e 1 ®iE
fag 21 9 £ &1 x = ¢ W Tk T S=aqq A1 T A 7w &1 f6g € @ £
=0T I f g ¢ R srashera e R

femuft SWiek wog 1 faeim stevaes @ € o o e 9 e w fog fom w
Shelsl I & Sl € @ I8 3Tevash e ¢ 5 o% T Seuan A e e
1 fog B SR AR F(x) =K B A £7(x) = 3x AR AT £7(0) = 0 B1 T 0
T @ T Seua SR 9 g e et fag ®1 et 6.15

e £ o Hid | Tk 165 o, B WA @ f(0) =07 A f ek
€l ®, f 1 shifde fag (Critical Point) gawdl 81 M ifew & 4 £ g c ™
Tad € 3 £/(c)=07% df T&l Th TH h> 0 1 e @ o6 a0t (¢ — h, ¢ + h)
o £ Sfeherd Bl

319 TH had YT Tahatsll 1 YA Hich T Ioaad fag a1 T feaH

foget 1 9w &1 fRafafy wwga &

TUT 3 (UIH ITdeheTst UUIUT ) HH ofifoy foh Tk e £ TRt faga ofae [

R &1 94 AT i f e 1 H e wifass 65 ¢ ) daa @1 @@

(i) x%F o5 ¢ ¥ & W e & qY-91Y, AR
F(x) 1 Tog o= ¥ ko ¥ uiEfda g @ X
ot afk g ¢ o St @i @i Sueh qaf fe)=x
e & Y& 98 W f/(x) >0 ¢ h
T @R @R T freRe & Yo fag W
f/@) <07 @ ¢ T ST wE fag B

(ii) x%ﬁgc@ﬁwaﬁéwu—maqﬁx Oqﬁ[qﬁaﬁqﬁgx
f'(x) %1 TaE W @ oA ¥ wRaEfda e €,
oIt AfE foIg ¢ o STt 31k 3R SHek gafe
e o Y& fo§ W f/(x) <0 TA ¢ h
T 3R 3R 3Tk vATw e o g fag ,
W f/(x) >0 8 q ¢ T fean f6g R axrg%éns
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(i) xo fog @ & F g o WY AR £/(x) 1 T aRafdd T&1 e 2, d ¢ 7
Al T Seuaw 55 © SR A T freran fag) 9 o, 39 YR o fag
fa wfeerds 515 (Point of Inflection) (3THfd 6.15) F&d 7

A ¢ T f F Th WA w5 ® @ f(o) Ber £ B T
IeeH WM 21 36 YR, AR ¢ FeH [ Th @At 65 2, @ f(e) e f
1 T T A R ST 6.15 3IR 6.16 WA 3 i S @ S ¢l

FETETUT 29 f(x) =x° - 3x + 3 ENI Y& %o o Tolq T S=aay iR T feray
= |+t fogetl &1 9@ wifs)

== 7 f)=x*-3x+3
o f)=32-3=3x-1)@x+1)
Dl f)=0=x=13R x=-1

TH YR, whael x=+ | €1 T whifaes fag € S £ o T Seead v T
et Hefaa fag € Wehd €1 98t B9 x = | T 90 Y 2

eq A fom 1 % fpe @I 1 o TR @R £/(x)> 0% 3R | o ke 3t | &
TR 3R f(x) < 0 1 SEFAT Jor 3fershers! TIeT0 gRIx = |, T Fefay fag @ @in
g s wm f(1) = 1 21

x=—17%1 S0 H, —1 % Fehe 3T —1 % arf 3R £/(x) >0 3R -1 & Fhe iR
-1 % TRl SR f(x) < 0 31 SEfT 9od STaehers] Tl g7 x = —| T Sadd
fag 2 ok Tt S==am 91 f(-1) =5 2|
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X AW f/(x)=3(x—-)(x+1) T Fog
TR SR (A1) >0
1% T <ar|?ﬁ’aqh(nmo‘9) <0
TR SR (AFT—0.9) <0
i <arrq°faﬁ1(m=n—1‘1) >0

FEATETUT 30 f(x) = 2x° — 64> + 6x +5 G Y& HoH £ o TqT S=aaq 3R TIH
T fag Ama ifsuy

& TRl

f) =2 —6x*+6x+5
a1 f(x) =6 - 12x+6=6(x— 1)*
Ell ff)=0=>x=1

T4 YR heel x = 1 € f 1 shifden 65 21 379 89 36 f6g W £ o T Seuam
T T Ferad o forg wdieror s 3fET 5 @t xe Ro6 faT £/(x) >0 3R fagiw
w9 Y | o GHIY SR | o o AR AR e S ok " o T £7(x) > 0 @1 3t
W STesherst e § 65 x = 1 7 dl THE Seean o fag € #iR 7 € gt
%1 fag 81 o1 x= 1 Tk Hfd uRedd (inflection) &g 21
o AT o ST 30 H /() 1 T S R F weft ot T
A o £ o Mei@ | hiE off adq fag e ? ek safa g Seuam @
T freram &1 &1 st fag =@ 2

319 & fRdl Yed wor o T Seaan SR T freram o wderr o forn T
Tl Franfafy weqa w1 g THeror qom sTeshorst TUer i qord 9 e B

U 4 W it T £ fere siquet 16 R T wer § 9940 ¢ e 181 9F ofifeg
o f ¢ W T 9 AR Ehed g1 qd
() AR f(c) =03Rf"(c) <O x = ¢ T oo™ 1 T g 2
TN Y £ B AT SeEdH " £ (c) B
() aR f/(c)=0 3 f7(c)>07 x =c T Feaw w1 wk fag 2
TH QN H £ 1 A e 1= £ () B
(i) a& £ (c)=0 3R f7(c)=0% o 78 T FqHSA & Sl 2|

79 feorfd o ©9 qH: o eTdehorst T R 999 WIH 98 T A § R e
Seaad, fegaw = Afa afed= =1 fag 21

2022-23



SIRAS o SN 241

| e fowroft | fig ¢ W £ < IR AR e @ 39 gHR A R ¢ W f %
fgdtar stoperst w1 sifee 2

JETETOT 31 f(x) =3+ x|, x € RGN U&d oM f 1 TAHEE a0 °F 1 shifsw)

T o T fop fE T x = 0 W e TE Bl 36 Yeh fgdta aterherst qiieror
EHS Bl A1 | 2T EH YW 3feshers] WIeTU) i 81 A SHISTg foh 0 e £ %1 Th
ifden fag €1 319 0o @l 3R, f(x) =3 —x 3 WA f'(x)=— 1 <0 W & 0
o T S, f(x)=3+x ¥ AR AT £/(x) = 1 >0 2| 3qUH, GIH STeehers Tl
SN x =0, f %1 TEE feam fag @ den £ 1 T = 91 £(0) = 3 ©

FETETUT 32 £(x) =3x* + 43— 12x% + 12 R UEH el f o T S=ead SR T
=19 99 3| Shife)

] Y

&l el o 1 .
@ X
fx)=3x"+4x - 12> + 12 é\%
WZe

a1 ) =123+ 12 - 24x = 12x (x - 1) (x + 2) NN
Bl x=0,x=13Mx=-2Wf(x)=07I
I f(x) =368+ 24x-24 =123 +2x—-2) X< A hol X

v
F71)=36>0 T 6.17
f(-2=72>0

Ty, fgdia staenersl Tl gRI & = 0 T Swua g © 3R £ o1 T Seeam

A £(0) = 12 Saifsh x=1 3Ry =—2 TFE fFeam fog € ik s feam o=
F(1)=7 3R f(=2) =202

f”(0)=—24<0
3d:

TEAETOT 33 f(x) = 22 — 622 + 6x +5 NI USH Hor £ o T ooy 3R T
freqam & 9+t fog 9@ sifsu)

T T W
f(x) =2x3 — 6x% + 6x +5
f(x)=6x* —12x+6=6(x—1)
N £ =12x-1)

FAF () =0 x=—1 U B B1 T4 £7(1) = 0| SHAT F&i fgeitar eraeherst wdiemn
FYE 21 3d: BH YT Thels AU FT S 99 S|
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T Teel €1 (ST 30) W 3@ ¢ o Herm Sfeshorst wiero &1 gfe ¥ x=1 7 al T
Seeam 1 f9g € @R 7 & Ty fan @ fag @ etfug 98 A afteds o6 fag )

TEETOT 34 UH I ¥ WA 9| RIS ST A9 15 © @ik fees ant w1 A
A Bl

&l UM ST Teelt e x® 99 gl §' 15 —x €1 AM ofifSe 3 gemet o ol
T I S(x) ¥ = Bl 71 dd

S(x) =x% + (15 - x)> = 2x> — 30x + 225

S'(x)=4x-30
S"(x)=4

ad S(x)=0" x=gmiﬂm%am S'(%jzzbo 21 zaforn fada sasast

& B S o T Feaw 1 fog x:%%| maa'g'@qrqg alt 15_g:g

ql Hemed o o &1 I freas g
frmuit 32RO 34 H Hi I8 fag fora 51 wehar & fF U S w9 ged e 9
k& i fore 1 A =g @ A 4 wend 2 @

TETET0T 35 & (0, ¢) ¥ WIed y = x2 1 FAqH T G HIfC &l %yss%l

T HM Y Waerd y=x2 W (h, k) 1S fag €1 °F Y (h, k) 3R (0, ¢) o o=
T DBl @&

D =/(h—0) +(k—c)> =\/h* +(k —c)’ (1)
Fiifeh (h, k) oo™ y= x> W & ? 3/: k=Bl W@ (1) ¥F

D =D(k) = [k +(k—c)?

) 1+2(k—c)
B D'(k) = ——m——
k+(k—c)?
i 2c—1
3@ D'(k) =09 k= I B
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2c—1
2

2c—1

2c—1
s e o S k<

T8 2(k — )+ 1< 0, 1D’ (k) < 0 & T <1 &k >

I 2(k—c)+1>0 2 &G D'(k) >0 (3T YR YT STaehelst TH0 F k =

k freram 21 ema: s =am g
D{ZC—IJZ\/ZC—1+{ZC—I_CJ2 :\/4c—1 3

2 2 2 2

W

@ oot | Wew eI 2 T ST 35 W e fdt srehers wlien % T W
Yo 3Tashers! TIRT 1 FAM fhan ® Fifw 98 e T B 2

SETETUT 36 WA wifeT fog A 3R B W %uI: AP T BQ & SEaiR W Bl AR
AP=16m,BQ=22m 3R AB=20m @ d AB R T# U@ fog R Fd Hiferg @ik
RP? + RQ? f=ram =0 Q

T WM AT AB W % fig R3@ WER T R
AR =x m 8l @@ RB = (20 — x)m (FiifH AB = 20 m)

E
T 6.18 | £ S
o
RP? = AR? + AP -
I RQ* = RB” + BQ? A Op
2 2 2 2 2 2 vm R 20-x)m
gafel  RP? + RQ? = AR? + AP? + RB? + BQ 30 m

=2 + (16)> + (20 — x)* + (22)? T 6,18
=2x> —40x + 1140
HF i S= S(x) = RP? + RQ? = 2:* — 40x + 1140 €1
1 S'(x) = 4x — 40 B
AT () =0 x=109 Bl € R |l x & foIg S”(x) =4 >0 3R Al

S”(10) > 0 B 3Ty fgeta eraehers adiemon d x = 10, S &1 T4 f=am =1 fag 21
3d: ABWR R AY T AR=x= 10m &I

IETEY0T 37 A Toh AT Ig4s oF STYR oF AfaRad bl genstl i dardi 10 cm
€ 0 THels Squs 1 AfeeRad e [ i)
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Td e THGd & STHM 6.19 H D 10 em C
T T ?1 AB W DP AN CQ s
Hifew oF AT AP=xcm B1 &9 s

i fF AAPD = ABQC ® wdferg "%
QB =xcm Bl 3R UELNRE Y 4,
DP = QC = {100 - x* LR WA om P_l 10 em l_Q xcm
Trctd =Iqds 1 SFw A B ST 6,19
A A= Ax)
1. . .
= E(H‘Q‘I’d’( el T A1) (3H4TE)
_ %(2x+10+10)(\/100—x2)
= e+10)(W100= %)
(—2x) 2
Bl A(x) = (x+10)—+(\/100—x )
© V100 - x*
_ 2x* =10x+100
BN TN
CE| A = 0822+ 10x—100=0, & x =5 3x=—109< Ba 2

o x gl =1 Frefud i ¢ saferg 72 H7 T @ wEA ¢ A= 5 € o
V100 — x* (~4x—10) — (-2x* = 10x +100) (=22)

. 2100—-x2
A(x) =

100 — x*

2x* =300x —1000
= T (WA & W)

100 - x%)2

2(5)° 3005 —1000  —2250  —30

= = <
3 75475 75

(100—(5)*)2
39 THK, x =5 T GHAE 1 GAFA UFHAT § IR ifukay &md

A(5) = (5+10)3/100—=(5)% = 1575 = 75v/3 cm? &l

0

37d: A”(5)
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arEr 38 fag FINT f & v & oidia Hedd Sy aid @d g Sed Wi
5 3iep 1 Bon 1 omeft Bt 2

T WM WST 9iep o MR &1 a1 OC = r 3R S
OA = h 8| | iy for G g 3ieh o ofaia e o
YR o I9 H! B OE =x © (ST 6.20) | e 1
9% QE % feru:

E _EC . h
oA = OC (Fifeh AQEC ~AAOC) A
- @ _rox
h r ;
h(r=x) B r—0o % J€
0 QE = ——
T AT S 1 SIS S © | A9 3R 6.20
S =S() = 27xh (r — Xx) _ 27h (- x%)
r r
S'(x) =2Lh(r —2x)
— r

—47h
r

S"(x)=

3@ S () =09 x=§1;nta Blal 21 Fife 9@ xF fAU S”(x) < 0 71 Ia:

2
o o i B i Y B 6t el B 2

6.6.1 Teh TG ITT A ferdl i &7 Ieelaq 3T fFad 97 (Maximum and
Minimum Values of a Function in a Closed I nterval)
M AT f(x) =x +2, x € (0, 1) G’ & Tk T f &
&qF AT fF (0, 1) W %A Had © 3R 39 3{aua § 7 o 3HH HE I=add 7H
2 3R 7 & zHh HIE Freaw qH R

qenfy, 9 g9 o Wid i Hed 3faUe [0, 1] 9% 9GS qe H £ 1 WES HIE
W Seuad (Fefad) 7 T8l v W e Ffved € Seuan /e 3 = (1) 3R

S”[g}o 3 sgfeT x=— , S o1 Seuan fag 81 ora: U visy o efavid weww o I
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| 71 2= £(0) €1 x=1T f 1 I==a8 AE 3, [0, 1] W £ 1 TR I==am
A (W89 AM) (absolute maximum value) a1 HEfeh 3ifueRad #H (global
maximum or greatest value) hgardl 2l Tl TR, x =0 f k1 T=1a9 |9F 2, [0, 1]
TR f @1 FUel 910 99 (A9 A1) (absolute minimum value ) a1 W&t =IAaH
A (global minimum or least value ) Shgcirdl 1

T Tga AW [a, b] R IR fomdt Fad wed £ o Td Tehfd 6.21 § yei¥fa
e W R T 3 x = b R Fer £ 1 THE Fean @ qen s feam
A £(b) Bl e 1 x=c W T I=aaqd {65 2 qen T S==q9 91 £(c) B

Y
4

@ ) S JACN

X< ® —>X
0 a b ¢ d
Y 3TTeRfd 6.21

Y € e § T oft e @ T £ o1 FRuer Seea| | £ (q) den e feaw
M f(d) 1 39eh SAfafe e Gifee o £ 1 iy Seaam (Fefam) 9@ e
Iogan (Freraw) wF 9 fa=1 21

9 BH T Had el [ § Th el o Ruel a3 Frue freras o fawe
o g ftomt (fe Sudfa) o e o)

UHE 5 WM ST Tk a0 1= [, b] T f T Fad Hed €| qe f 1 FRue ==y
M Bl € 3R 16 %9 U % Th o) £ 98 0H W Sl € qel f w1 ey et
HH Bl € SR [ H %8 ¥ %9 TH a7 f I8 HH 99 w2

T 6 W ST Hod SaUel [ f Uk Saeherd el € 3R A eliferg foh 1
H1E Adafeh fog ¢ B1 @

() A ¢ £ FHOe S=uq9 99 9 w1 2, @ £/(c) =0

(i) A ¢ W f iy Frag 9= o & 8, @ £(0)=0

ST HAl o faur 9, fKu MU Haa siava o fhdt %o o U Suaq AF
AR Uy fetam 7F 9 S o fag fafu fefated €)
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wTagTier fafer (Working Rule)

=0T 1: TRU MU Sfqua # f o |t shifass fog 9 HIfe steiq x o 9% 9+ 99 9
FITC ST A A f7(x)=0 A f TR T R

SOT 2: SAA o i fog @

w07 3: 37 9t fogeti W (01 1 9 2 § gAES) f °oF AA hl TOA HIfSQ

TTUT4: =01 3 | UM W W £ o A § Y Seuan SR g /e et @
JeaaH WM, £ 1 TRUe S=aa| " SR FETaw |16, £ o FRae feas = g

SETETUT 39 310 [1, 5] H f(x) = 2x3 — 1522 + 36x +1 §R USA Held o fRUel Sy
AR Tdey vy @ 1 A i)
T W [ ®
fx) =2x3 - 15x> + 36x + 1
a0 f'(x) =6x*=30x +36=6(x-3) (x—2)
& T £/(x) = 0® x=2 3N x=3Ww 8 B
e w9 3 fagetl @R i [1, 5] % of fageni erfqr=1,x=2 x=3 3R
x=5W f o AF F1 IREeA H| T&:
F)=2(1%)-15(1%) +36(1) + 1 =24
f2)=22)-152%) +36(2) +1=29
F3)=2(3")-15(3% +36(3) + 1 =28
£(5)=2(5) - 15(5%) +36(5) + 1 =56
TH YR, eH 39 et W wged € o Siaue [1, 5] W wer £ o faw x =5 W e
FeaaH WM 56 3R x = 1 W Fue feqg a9 24 21
4 1
EETT40 f(x)=12x3 —6x3, xe [~1, 1] NI Wed T oM f & FRIE I=aaq 3R
frey f=ram o= Ja Siftsa)

T g4 9 € TR
LI
f(x) = 12x3 —6x3
" fx) = 16x%— 2 _28x-1)

2 2
x3 x3
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T UFR f'(x)=0" x=%§lT‘?T%ﬁT%I AR e AT o x = 0 W f/(x) afefea

Hﬁ%lwmﬁgx:oaﬁiﬁé 2 mmﬁgﬁx:o,%aﬁ?maéa
3 fagetl x=—19 x=1 W %M f % AM 1 IRehed w9
4 1
fED) =12(=13)=6(-13) =18
f(0)=12(0)-6(0)=0

4 1
f(lj _ 12[1)3 _6(1)3 _-9
8 8 8 4
4 1

F=1203)-6(13)=6
W B §1 39 YR B 39 Tkt W uEed § fF x=—1 W £ 1 e Seeam

M 18 7 3R x=%WfWﬁTﬁ%Tﬁfﬂﬂﬁﬁ ?%l

SETETUT41 T3 1 Th 19T AR o y =2 + 7 % SR ¥ 99 W S @I 2
fag (3, 7) R feord w Afen a7t feafa @ =gram i W 59 Bkt 1 et ar
MEdl B =<AaH Tl T wife)

&1 x o Wodsh WM oh T Bfereriet i fearfd fg (x, 22+ 7) 1 gHfeT (3, 7) W feorm
A i it & 38 —3)7 + (2 +7-7)7 . T (x—3)% + x* B

M it fe f(x) =@-3)>+x*

a1 f/(x)=2x-3)+4x3=2(x - 1) 2> + 2x + 3)

AT f/(x) =0 x= 1 U< Il & 9o 22 + 2x + 3 =0 g ardfash gl 9 e
BT 21 I Siauet & ofe fog ot 7 }, TR Sw wgeea ¥ e s ek forg £
w1 AH YA € o1eifq shad Uk g, THA: x=1 € UE 21 3@ fag W £ w1 OE
F)=1-32+(1)* =57 759 2l 3@ TR, A wd fasi & §=9 w5 b

Jr=+5 =

e T 6,/ a1 At Seuam AW a1 feam 9= @) s
m=m=3>\/§%l

o 78 e freen f [f(x) &1 feaam WML f5 21 o S o Sferiex o

Fa # Frew @ 5 3
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1. f=fafea feu T el o S<aqq a1 f=1a9 7F, 9f &g o1, I wifs:
i fO)=2x-1+3 () f(x) =9+ 12x+2
(i) f(x)=—-(x-1*+10 iv) glvy=x*+1

2. TrefafEa feu ¢ werl o Seaan o1 feae 9m, 9fE $iE 8, 9 [ s
@ f)=lx+21-1 ) gx)==Ix+11+3
@) h(x) =sin(2x) + 5 (iv) f(x) =Isin 4x + 3|

V) h(x)=x+1,xe (-1,1)

3. TrefafEed wor o g Ssaaq o e, afe o8 8 d, 9 it e
T Seuan A T Fretam |, S fefa @, oft T it
i) fx)=x (i) g(x) =x*—3x

(1) h(x):sinx+cosx,0<x<E
@iv) f(x)=sinx—cosx, 0<x<2T

2
V) f)=x*-6x*+9x+ 15 (vi) g(x)=§+;, x>0

1
(vii) g(X):xz (viii) f(x)=xv1—x, O<x<l1

+2
4. fag Hifsu f Freafafed weml w1 Ssgaq o1 freaq 79 &) 2
i) fx)=e (i) g(x) =log x
(i) h(x)=x*+x>+x+1

5. T Siauel § Frefafad weri o FRug Ssad9 T @R FRuy feaq 99 9a it
O f=xxe[-2,2] (i) f(x)=sinx+cosx,x e [0,

(i) f(x) =4x—%x2, X€ [—2,%} (iv) f(x)=(x-1D*+3, xe[-3,1]

6. A &MH e p(x) =41 —72x— 18x* ¥ e ¢ A Foreht ot g il S=aaw
IGESIGRETI 1

7. SR [0, 3] R3x — 8% + 1252 —48x+ 25 Ieaad HH AR Fead 7 A hifs

8. 3faet [0, 2n] % ferel fagefl W e sin 2x ST STEAH WH WK il 872

9. e sin x + cos x 1 ITAdH HE FT 22
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10.

11.

12.
13.
14.
15.
16.
17.

18.

19.
20.

21.

22.

23.

24.

25.

TIfoTd

A [1,3]H 2x% — 24x + 107 1 HeqH TH TN HISC| T e 1 T
[-3,-1] ¥ ¥t He9H AM FG SIS

Ife ez @ fop sfauel [0,2] % x= 1 W ®eH ¥ — 624 + ax + 9 S=add °H W1
F B, A T A BT

[0, 27t] T x + sin 2x %1 S=ad¥ R F=Faq 7F T4 SIS

T < et | SIS ST A 24 € IR ST AR Seead Bl

pec B WW@X@'{ yaﬁaﬁmﬂﬁﬁx+y=603:ﬁ'{xy3mﬁﬁ Kl

et &1 o HEd x 3R y S HiTST et 9 35 81 SR [UHEe 12y S=eaH 2l
U < o HEA 1 ISy TSRt A 16 81 SR TSer T 1 A e 2@l

18 cm ST ok o o forelt TR Tohe | Y&® &M TR Teh o hieh a1 39
TR 5 T & okl 1 Hig T gk fed Tk T3k AT €1 HI S o
o &t qen forat BT S99 | 1 ST S=aad @2

45 cm x 24 cm I foT T STAAHRR FMEL 6 HA T 7 FHIEHL T 39 THR
o+ o7 & okl h HIgHL gah Aed Tk Tgeh oM 21 F1E S aret ot &
el feRa Brft 999 ¥3& 1 3T I=aad Bl

g forfSIy o U fou o o siaria wft el o ot o1 esTwel Sead Bl 2
fag fofo fF om0 U< Td Hewm T & do i S, STUR & oM %
TR Bl 2

100 cm® 3T¥AE 9Tl fesd |+t 98 Ia R (9 gi) feall 9 9 =g 78
&hel Al fesd &1 fommd 9 feRfem)

Teh 28 cm o AR i q Thel | faws fhar S @1 Uk 2k @ o qun T
A g S S B SHT ZhEl i o fehat AT =fey e o ud g W
gfHfad s%a =JAad 82

fag =ifT fo R 5= o6 Tt o sidvia fommeran ¥ep 1 ToIaH, el oF ST

EFI%%)IHT%I

fag FIfST fF = g8 1 KU 399 o @9 geiid Ip i ST, SR Hi
oo &1 /7 T e 2

fag FIfST ff & &8 fads S oIk wewm ordd ot vish &1 o1 3 s
tan_lx/E%)Rﬂ%I
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26. g #IfST for KU g I @I Hewm 1dA ol ol gt Sicp o1 31 3t shioy
sin‘{%)%ﬂ?ﬂ%l
e &A1 27 ¥ 29 § el ST &1 A HifwQl
27. WEH =2y W (0,5) ¥ a9 0 W fem fag 2.
(A) (22,4) (B) (242,0) (C) (0,0) (D) (2,2)

. I—x+x°
28. x, % Gt aredfasw "7 o faw 1 A A 2

1+ x+ 22

1
(A) 0 B) 1 © 3 D) 3

1
29, [x(x=D+11*, g<x<1 1 I=ad9 9H =:

A12 Bl O 1 D) 0
()5 ()2 ©) (D)
farfaer 3qrgyor

SEEIUT 42 Th %R G99 =0 R fag P ¥ = IR %ok 6 Q W T Sl 2l
FR §W 1 Yohe H T i U, x WX H

X = tZ(Z—%) gR TET T

FR 1 QT TET F T THA T HIWY AR P Qo w I gl 7 HfeAw
& M Y ¢ Hehe § HR 1 AT p &

g X = tz[Z—LJ
3

Ell —ﬂ—4t r=t@4-t
V=g THo ey

TG THR v=09 t=0qr=49< B 2
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e P 3 Q W %R &1 a7 y=07¢| ST Q W %R 4 Hehel § gl 31 4 ekl
¥ %N g7 99 # T g Frefefea 2

xl,_, = 42(2—9:16@):3—; m

SETET0T43 T 1 Teh Soh1 o1 SR, SEAleR 318l del Ush S ofd I Vigh © foreht
3 = B gHeR o7 3T HI0 tan ' (0.5) B1 THY 5 m¥/min T T Y G G ST B
Tt oF TR o 9@ i L ST 801 T HIfSIT 5el 2T § 9=t
H A% 10 m 2

T A AT R 7, b 3R o SERT 6.22 % SER B AW

tanOL:L %I
h

zafaT o= tan”' [%] =tan'(0.5) (feam )

r h )
3d: — =05 r:E A S
b 3TTeRTd 6.22
M S wigp 1 e VR e

2 3
V= i rzhzln(nj AL

3 37°(2 12
dv d(mh) dn .
o @ - E[UJE Craen T 5
_Eh2@
T4 dr

e I o URed i T e C;—V=50m3/min AR h=4m?l
t

T 5 dh
TGy =—@4)" —
> 4() dt
dh 5 35 ( 22)
0 — =—=—m/min| t=—
dt 4n 88 7

P e gm/min%.
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TETETUT44 2 m HEE HT SEH 6 m o fasrelt & @9 ¥ g 5 km/h T THE =1
T weAdl &1 ST BN H1 oA w1 gy L A Sy

Tl Ml 6.23 |, 9 ofifSe, AB th faweft B
%1 @ 21 B fog W oo @ oK u <fife fR
T foQiy w99 ¢ W SeH MN ®1 "H St
AM = [ m 3 =gfed &1 B0 MS 21 3 °H
Y MS = s m 2|

= ifsw 5 AASB ~ AMSN

. MS _ MN
AS ~ AB
P AS = 3s

[(FiifF MN = 2m 3R AB=6m (& )]
YRR AM = 3s5—s=2s8 W AM=/HX 2l
Tqfag I= 2s

dl ds
. 2 _ 2=
o dt dt

aaﬁ%:sm/h%nm:mﬁmﬁﬁqﬁg %km/haﬁﬂﬁg)ﬁﬁ%l

AT 45 T 12 =4y o TRl fog W eifcia o1 TefieRtor 9 whifee i fg (1, 2) 9
TR Il 2

T a2 =4y 1, x o GUE FFHAT FH W:

dx
M AT ok 12 = 4y & Afels o Hueh fag o FRw (b, k) 81 &1 (h, k) T w9l
@1 &1 gIorar

= (h,k)qtﬂfﬂaﬁaﬁwm:%z%l
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TTRAT (h, k) T ATTcid 1 GHwor ©

y—k= %Z(x—h) . (1)

wq 7€ 9 (1,2) W oRal ?1 89 i ® TR
2—k=_72(1—h) el k=2+%(l—h) )

Fifh (h, k) T x* = 4y W @ 21 z@fag
W = 4k - (3)

F(2)d (3), " h=2 3R k=191 Bl 21 h 3 koh 7 91 b1 (1) § WA R A
1 3o TR et a8 2l

y—1=_72(x—2) qA x +y =3
SETETUT46 Toh y = cos(x + y), — 2n < x < 27 ST TI1 @131l oF THIHIOT F1d i
Trﬁi'@Tx+2yz03¥Fﬂ1?l’(%

T y=cos(x +y) Hl x, o WU STTHTH HH W,

dy —sin(x+y)
dx — 1+sin(x+y)

. —sin(x+y)
R (x, y) T TR @1 HT G0l = Trsinriy)
<ffer U T ok T 99l W1 x + 2y =0 THIR B TSChT geomar _71% s

—sin(x+ y) -1
1+sin(x+ y) - 7

a0 sin(x+y)=1
o
a0 x+y=mt+(—1)”5’ne Z,
n T
GE| y= cos(x+y)= COS(mH(—l) E)' neZ,

=09 ne Z% foag

2022-23



SITRAS o ST 255
M Hifh — 20 < x <271 gafere x=—37naﬁ1x=§%| 1q: fSu ¢ 9% o had

fagat (—%'Oj R (E'O) W el @Td, [N x + 2y = 0% FHK €| gHig i

2
T3t TSt o HHIH
-1 3
y-0=—|x+— Idq 2x+4y+3n=0
2 2
-1 T
R y—O:E(x—Ej a 2x+4y—7t=0%|

SETETUT 47 39 el 1 A Hifee f5H wer

3 4 4 ; , 36
=—x ——x =3x"+—x+11
f) 10x 5x X 5x

(2) IHAE (b) BEAM 71

gl ed 9@ € T
3.4 45 52,36
f(x):lox 5x 3x+5x+11
oy Sy da 2y 36
gl P = (@)= () =320+
- LD (T FE W)

I () =0" x=1,x=-2, AN x=3WAEI <+ 4+ 4
gl x=1,-2, 3R 3 adfos W@ & AR IFEgF 02 1 0 123
A AHA: (= 00, —2), (=2, 1), (1,3) 3R (3, 00) H THT 6.24
faver e 1 (ST 6.24)

FMTA (= oo, — 2) I AT A T — o0 < x < — 2 Bl
7o feafd § 80 x—1<0,x+2<03R x—3 <09 Hd 2l

(fovm &9 9 x=-3 % foau f@w &, ) =x-1) x+2) (x—3)

=(—4)(-1)(-6)<0) AL, ST —co<x<—2%, T f(x)<0Tl
AA: (—oo,—2)H oM f BEAN B
AT (<2, 1), 1 AT g 51 —2 < x< 121
T H x—1<0,x+2>03Rx-3<0=
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(fas &9 ¥ x=0, % fau &am {6, /o =x-1) x+2) x-3)=(-1)
(2)(=3)=6>0)

TEfE S —2<x< 18, T £/ (x)>07%
@ (-2, 1) ® ®wed £ adEe 2

I A (1,3) hl ATC 3eiq 5 1 <x <3 WM A RR x—1>0,x +2>0
IR x-3<07

TEfeT, o9 1 <x<3%, @ f/(x) <02l

Fd: (1,3) W HeM f BEAH Tl Fd H SR (3, oo), hI Wfo efq <
3<x<oo®BITE WM H x-1>0,x+2>03 x-3>0%8 zdew wa
x>3% W (x)>0T!

IA: FAUA (3, 00) H T f TeHAA 2

3areor 48 fag *ifNT R £(x) = tan”'(sin x + cos x), x > 0 ¥ Y& e f, [O,E)ff

4
R adAr B 2
& TRl
f(x) =tan"'(sin x + cos x), x > 0

a f(x) = : ! 5 (cosx —sinx)

1+ (sin x +cos x)

cosx—sinx

T 2+sin2x (T BT W)

= e TR [O.Bﬁ qefi x % AT 2 + sin 2x > 0 B

BRIy f’(x) > 0 I cos x —sinx >0
0 f’(x) > 0 A cos x>sinx A cotx> 1

EC) cotx> 13T tanx < 1, 37iq, AR O<x<%

THfT e [0,%) T f/(x)>0%I

3T (O,Bﬁ' f T U we 2l
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IETETUT49 3 cm B 1 T R foten 1 7 fhan S 81 T6R o o7 Sqe!
590 0.05 cr/s &1 W W 98 W B 98 R A1 I S8 gHehT 85l 9 @l ©
9 3EHT B 3.2 cm ®1

Tol A AT foF € T avad w1 B - 3R sHe 8%d A R

ad A=7wr
dA dr .
0 o an (s7@en | g)
@ 5= *t gfg &t e K=dr= %Atz0.0Scm/s%l
THfT &5kl § gfg &1 Afehe <X freifea @
dA
=—(A
dA dt( 1)
d
= ZRr(;’;Atj = 27r (dr)
=2m(3.2) (0.05) (r=3.2cm)

=0.320m cm?/s

IETET0T 50 THMAEH T 3 m x 8 m &1 SAFAHRR =G o Jdeh hid & THM o i
W T UeHH & TeTshl i HIgeh GoRh Ued Uk Gseh ST &1 39 TR o s
1 AfHaH A F1d i)

&1 O wifere foh ot fRT Y ot T 9on Y wErEl xm ©, 99 S i S X,
e 8 — 2x 3R WK 3 — 2x (MM 6.25) B AR HIH 1 @ V(x) €

x|l

X

X

8-2x

b
@ 3TTeRTd 6.25 ®

Vx) =x(3 2x) (8 — 2x)

V'(x)=12x* —44x+ 24 = 4(x—3)(3x - 2)

=4x3 - 22x% + 24x,37d:
V’(x)=24x—44
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C| V’(x):0@x=%aﬁn=3mgﬁm%|mx¢3(aa‘f?)
2
ESIGY x= 7
S V”(E) - 24(3j—44 =-28<0
3 3
2

szgmmmﬁg%aaﬁq&%ﬂw¢mﬁﬂﬁﬁ§m oS ok
7 < 3R 99 AT Y Tk TGk ST o TSk 1 ST SAfuhad e S Frefafad @

2 3 2
V(—j :4[3J —22[% +24[3J _ 2005
3 3 3 3 27

WWSI@WTHTRS@‘&)H%W@Q@xW%W%l

x THIEA HT IR TeT Rs (g+500j 21 THEA I o' G@ Fd FIU So39
Afersham ey SifSia & o fau s=AT =nfew)

T T AT x gehTEal 1 fohd Jod S (x) € SR x 3ehTedl w1 SIS Jod C(x) B
a9 BH U @

2

Sx) = (5—ijx=5x—x—

100 100
R c(x)=§+5oo
TG YHN, ¥ Her P (x) Feifed g/ ued 2
X2 X
P(x) = S(x)—=C(x)=5x————2_500
(x) (x)=C(x)=5x 1003
2
e PO = 24— 500
57100
5 Py = X
W =733

FAP'(x) =09 x =240 Y il & 3N P’(x)=;—é.sﬂerf%ﬂz P"(24O)=5—é<0 2
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TH TN x = 240 Sead &1 fag 21 ora: Fmfar siferenam ey aifsfa &2 gehan @ afg
T 240 THEET o=l B

T 6 U¥ fafaer gonaet
1. 3TIhalSl &1 YA &ieh THfafgd § 9 Y& o1 Tf-Tehe HF 19 hifo0:

1
(a) (H)“ (b) (33)7s
81

2. fag FTC R £(x) = 28F R ¥eH A x = ¢ W TS 21
X

3. fodr fafvea smaR b & wF wufgeng e ) 999 o 3 cm/s 1T R 9 e
Wl 215U gHg 5 e w1 guE ot SR o SXe 7, ST kel fehat
IS ¥ = @I B

4. a% ¥ =4yeh fag (1, 2) W Afqeia 1 FHHI TG HifeCl

5. fag FINT f& 9% x = a cos + ab sind, y = a sinb — ab cosd o fHd g 6
W fets g1 fag @ o=R 0 W 2

6. 3aUe A Hife o1 ™

4sinx—2x— xcosx

f= 24 cosx

Y e wer £(1) TR | m (i) R gemE 2

7. siaue I Hifey 5 w f(x):x3+i3,x¢oﬁmw
X

(i) 9HE (ii ) grEEH 2l
2 2
8. W%+%=I$Wﬁwm@a@ﬁwwwmmﬁm
forgent oftd & a1& w1 T U 2

9. SFAHR AN & FAHR S 1 2 m Ted 3R 8§ m? STaH H1 T fam
TFRT FI Th1 K1 Tl HE B) Al ST & i H enR & feru Rs 70/m?
3R SR W Rs 45/m? =4 o761 © @ F11a9 @< 9 oS! S And = 82
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10.

11.

12.

13.

14.

15.

16.

17.

18.

TIfoTd

T I 3R Tk a7l o YA 1 AN kT, STl k T TR B g it o Soh
&Rl b1 AN FreTad ©, S/ o R 9ot g 1 B &1 g @)

fopddl ara o SW o rdfam o TR Al faesh! 71 fagsh! %1 gyl aftEm
10 m B quieen Geit fagsht @ siferran e o o fore fagst %1 foammd @
EAIEL
e 1 onell W ¢ @R 30 W e & wf W feor w foag ?1 fag FifS
ﬁmﬁaﬁwmﬁ(agJ,b%)% 2l
39 fageti &1 @ ST /9 W/ (x) = (x - 2)* (x + 1)° T Y&A e [,
(i) g S=aqn fag 2 (i) T fream fag @
(iii) =T wRed fag 21
F(x)=cos’x +sinx, x € [0, ] TN YK oA £ TUer S=aam 3R fefaq |/

A Hifeg|
fag wifST i w55 & el o Sidfa Soadq STRIAH o o gaid i i

&%ﬁ%%l

T Y [, b] T IR Th ®o £ 8 36 bR o6 9 x e (a, b) & g
Fx)>0% q fag HIT 6 (0, b) W £ T a&9F Her 2l

fag =IfST fof TH R 5531 o Tt o 3fdriq SAfiehad ST oF o i Sele
2R 3\ stfirmam s o 9@ F

NE)

fag HIfT R ST w0 o 3R S9% 4% o IO Wp o Siaria sifeswad
ARG o oo Wi ST, Yk oh S HI h 0EE ¢ S S 1 A

4 3 2
A™Ad — Th” tan” O 3|
27 €

19 § 24 G o T o T IW U

19.

Tk 10 m 3 & oFehR 21 & 314 m¥h 1 W H T 9 a1 g1 W Y
ﬁiﬁﬂ%ﬂéaﬁqﬁga%
(A) 1m/h (B) 0.1 m/h

(©) lL.l1m/h (D) 0.5m/h
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TH x=r+30-8,y=2£-2t— 5% fag (2,— 1) W T3l @1 i Faurr &:
A — B) 5 © < D) =
Wl y=mx+ 1, 3% y2=4xﬁw@qs’i%@%qﬁ{mwm'—r%:

1

(A) 1 (B) 2 © 3 D) 5
T 2y + x> =3 ok fag (1,1) W Afela 1 Gt B:
(A) x+y=0 B) x-y=0

) x+y+1=0 D) x—y=1

o x2 = 4y 1 T65(1,2) @ & T 99 Ao el 2
(A) x+y=3 B) x—y=3

©C) x+y=1 D) x-y=1

T 9y? = x* R 3 foig el W ok 1 ifyciar stefl @ GHM 37d: T T B

8 -8
wlsd) el
) e

qrIST

oo | W
oo | W

(C) (4, +

L g Wﬁ@@y@@ﬁﬂx&@ﬁ%ﬁﬁﬁ@yzf(x)ﬁﬂﬁgm

B uRafda el € %(mf'(x))xamﬁayamﬁaﬁqaﬁwﬁﬁaﬁa

dy
HT 7 3R &} (A f(x,)) x=x, W) x o A& y o 1&g &1 R
X0

=

Frefia e 2

4 qﬁx’ﬁﬂﬁ’]ﬁx?ﬁ'(y, t&@%qﬁaﬁﬂﬁ@ﬁ‘aﬂﬁ x:f(t)?:ﬁ'{y:g(t),

qa S@en fom 9

dy dy/dx dx
= —+0
dx dt/ dt’ S dt
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TIfoTd

TH T f
(a) ST [q, b] § a9H § Af%

[a, b] | x,<x, =f(x)< flx,), gt X, x, € (a, b) % fau
faeheud: 9 Y% x e [q, b] & T f/(x) =0, B

(b) SR [a, b] | THAH 2 AR
[a, b] | x,<x, = f(x)2f(x), Tt X, x, € (a, b) & fau

foeheud: af€ 9&% x € [a, b] o T £/(x) < 0TI
Wy:f(x)a?ﬁg (xO,yO)qTWﬁi'@TWW

_y =W _

y yo_dxlxo,yo)(x Xo) 3
Tz & (xy,y,) ® %maﬁa&rﬁ%,aﬁwﬁgmmﬁ%@y-a&%
TR € T TR IR x = x B

. dy
A T y = f(x) BT T W@ x=x, W, x-3T& o FOR €, A ;} =02

Th y=f ()% &5 (x,,y,) W AfGca w1 qHieptor

e

y_YOzdy} (X=%)
dx (X5, ¥0)
A g (x5, 5)) W % = 0T SAfacd T T x = x, T
. d . . .
Iz fog (xo,yo)maymaﬁﬂaﬁ%aawﬁgmafﬂmx-a&?%

W%SﬁTWWy:yO%I

EIERSIISIY y:f(x)ﬁm,xﬁ@ﬁ%%ﬁxﬁﬁ'@a?Wyﬁ%
Ay ® S Ay = f(x + Av) - f(x) 7@

dy= f’(x)dx 3 dyz[%jm
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S gy = Ax STUEITSRd o BT 8 Al 98 Ay 1 U 37551 Hi=Tehed €1 30 e

dysza?mﬁFﬁﬁWﬁ%I

Wl f o Hid § Tk g ¢ M WA A f(0)=0T f FAewhera T e,

f 1 ifaen fag weam 2

YN JTeeheTsl THLUT T oy T fage siatel 1T e £ g 21

M Y [ H Tk ifder 95 ¢ | Her £ Gad € @

() & x5 coF el IR @ < SR o € 99 £(x) F o o W m
¥ uftafdid g € erefq o ot iR iR wafw e s fog w afk
F/(x)> 07 ¢ TR AR AR wAw Fepe g foag W Al £/(x) <
09 ¢ T S=eaq 1 T feg 2|

(i) v& xT8g coF ol 3R @ < R "Gd € 99 £/(x) 1 g w9
o T R B e o A SR SR it e S g W
TR £7(x) < 0T ¢ o TR AR SR Wi ke e fog ® A £/(x) >
0 ¢ T Tiefaq =1 T fog 81

(i) & xfogcoh aE R 9 e AR o € 99 f£/(x) IRafda el e
? q 7 @ T Seaad #1 fag ® SR A & T feam & fag)
ar&dE | 39 YRR 1 fag Tk Afd giedq fag 2l

fedtar sraemerst TfieroT 9 ST T SfaUe [ W £ U IR we ©

AR ce I Bl A AT £ ¢ T AR & R e &1 ad

() AR £/ (c)=03MR f(c)<0 & x=cTIHT S=aq 1 T g 2l
f 1 T S=Ead "M £ (c) B

(i) IR L (c) =03 f"(c) > 0T x = ¢ THE Feaq %1 % fag 21 5@
feafa & £ o1 T feram w1 f(c)

i) af& £'(c)=0 3R f”(c) =0, 79 IE T EFHA &l €|
7o fefd o &0 YA o1 Yo STaeherst TR 1 WA Hd € SR T8
M@ A € Toh ¢ Teuam, e =1 Afa aieds w1 fag 2

ey Seuaw SR FRue fefaq 9l i Sd 3 &1 SAERE (o 8:

BT 1: a0 | f o6 91 Hifaeh fog a0 HISTC AL xoF o I 91 90

HITC S&l A @ £/ () =0 f e Tl 2
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BT 2: AW o A fog i
TROT3: (B0 1 9 2 § W) 9ft fogeni W £ oF ¥Fl &t 7o il
IUT 4: =0T 3 | MOAT W W £ oh Gl WA A W S SR s we

1 AT F&l SeuaH A/E, £ 1 FRie Seuad 9 SR freta| |, £ o
ey ftam == g

J

—_—

> —
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