gAY Fd B
(Composite Function)

1.01 YIT9AT ¢4 Yai = (Introduction and previous learning)
9d T ¥ B ] Ud AR YR & =] (el) &l S1ea T & | 10T o 3T H et Udh ST

HH T & 37 : SHDT 3R 37D [IRIR H I (BT ST Terzares YT Bl & | TR sedd= 9 Ud B8 Mawdd

TR HeheaT13ll &l ABT T ST e # HeTad g s |

B : (B T A 3 F=aa B H uRa1ia wa 31 ufafeser e S (s a1 |eradr @ forde said A &1 I)id

39Td B & Ud Afgiia 3raua & g sIar 2 |

Bl B Yid, Gegid a2 IR I £ e A 9 Wwa B # oRIG &1 B § O S A & Gl f &

Uid AT F=aI B ®1 Gl f &l HWid e & | FId B & I T 3l Bl I il A & sradl & afca g,

[T IRR BEATT B 1 39 fA) gRT USRIT fsar Smar g |

SR B : U VT Tl [o¥ds STaiid SHS Ui Pl Ui TId HeUid & Uds 81 37ed A ARG 8, 3R Bl

HEAT B |

oD B : fdll Iz A 1 A 3 gRATT U Wt T STl A &7 Ui 31ad 6 3R dhael Wi 3 s

&1, A T TP Bl pyelldl 8 39 1, ¥ Fefid fbar S g |

T Bl : &l Bl f TAT g oI BB © A

(i).f 1 Ui =g &1 UId (ii) f T T8I = g b1 W uId (ii) f(x) = g(x), V x

3Tl B HRFEAT B AR IR Bl & YbR 7+ 8 :

() TIH BAT:IR £ A —> B U B 8, Al f Tbd! Beld Bl & T1a £ 3riid A & A—=T sreral
@& B # fir=1—fa=1 wfafaw g1

(i) s VM BaT:AR £ A > B U Gl 81, A1 f I8P Bl BedTdl & AS £ & <HId A & <l I7 37erh
st o B # v ufafaw & |

(iii) SMTWTEH BT : AR 1 A —> B TP Bl 8, Al £ 3MBTED B HEAT & Ife B BT U 319d A & fedt
= fa¥Y sraad o1 Uifasd 81 i B & Ui 3aud &1 A H &9 | & Ud Jd Ui fgemr sl |

(iv) el BersT: afe £ A — B TP Wl 8, A1 f 31t Hofd dadtial & afe B # &F ¥ &F U U1 3199d
e 81 5t A & o +11 sraga &1 ufafaw 781 81 srerfd forea @1 gd ufafaa A # e T8 sl 1o - f

s gl f(A)=B

(V) UDBI-IATBIED B : AC f: A—> B TP B &l Al f UdbdHI—3BI&H STl & IS fUbdl &
ATT—ATeT BTG HT & |
1.02 991 4, B,C T 3R® GHad € a1 f: A —>B @M g:B—>C A HaAg |

A% £, AV BABATE, - A D YD oaud x B fore B ¥ v sifyd orgua f(x) frem €Rm

9T qfd g, BHC HUS BAT 5| -, Baﬁsﬂmf(x) Eﬁmcﬁwaﬁ?ﬁumg[f(x)] ICRLIE]
BT |
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39 BN &9 @A o b SF1 Al £ T g TR Ul A1 fTaR &3 R 4 9 C ¥ gRaIfd uas =11 oA
YIS 1T € | 39 Wl ®l g TAT £ BT AYeh Berd bed & a1 39 (gof ) ¥ Frefud exal €1 39 7 bR
R o ST &
uRATST TR f A B T g B—>C @ BT & a Berd (gof ): A—C, ot 7 g aRafia &

(gof)x:g[f(x)], V xe A

g TT f BT GIH BT HEANT &/

fewoft . (gof) @1 afw & W 8 16 (gof ) Tft afReiia 81 o/d 4 & 9% s/ x & forg f(x), g &
YT~ BT AT &l difd sahl g fafard sid fhar o 9 |
31 (gof ) B aRaIfia 89 & ot B £ &1 IRWR, Beld g & UTT BT STHRT BIHT ATALASF © |
g Sarevl
Sarewvi-1. 7 A={1,2,3},B={4,5},C ={7,8,9} @7 /- A—>B @7 g: B~ C [9%7 &% aRa1f37 & -
f()=4, f(2)=4, f(3)=5 g(4)=8, g(5)=9 .11 gof @ aIfomTI
&d : 79 (gof ) A—>C @ s

(gof)(1)=g[£(1)] = 2(4)=38

(gof)(2)=g[/(2)]=g(4)=8

(gof)(3)=g[ F(3)]=2(5) =9
(g0/)={(1.8).(2.8).(3.9)}

Jarevl-2. g f:R—)R,f(x):sinx e g:R—)R,g(x):x2 Al gof W fog TTd BT |
Bol: I8l W £ BT UNWR, g & U &I SUAGeAd & I g $H YRR, f & U BT SUAH & | 3
(gof) @en (fog) <t &) ufefia €

(gof )(x)= g[f(x)] = g(sinx) =(sin x)2 =sin’ x
(fog)(x)= f[g (x)} =f (xz) =sinx’
ue (gof )= (fog)
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Sarewvi-3. A fiN > Z, f(x)=2x

@ g:Z->0,g(x)=(x+1)/2 8, T fog W gof @ T
v (20)(x)=g [/ (x) ] =g (2x)=(2x+1)/2, ~+xeN
o uRReIf  (fog) Rremm T8 2|

1.03 WY el ® ILT (Properties of composite function)

(i) €W BT §RT HAATHI [OTEH BT T BT 3Ma¥IP 181 & (The composite of functions
is not necessarily commutative)

A f A —> B WM g B> C AHATe | 99 WH B (gof ): A — C fermm vd afenfia

BT FAMfF £ @1 IRER, g & U &1 Suagead 8 | wReg 39 Reifa # (fog) faemm 7 e wiifes wer g @

URwR, f @ U A B SueHerR T8l 81 8 - Aafe C o 4, (fog) e w8t |

AT C=A48IA f:A>B AN g:B—> A

=9 Rafd & (gof ): A— A T (fog): B— B 2! faemm st g R 0 (gof ) = (fog) if%
<l & YT 9T HeuTd A B |

e A=B=C T4 (gof): A— A Ton (fog): A — A BRI B 0 AT PT SRR BIAT ATALAS T8I & |

Sarewmef © A R >R, f(x)=2x @ g:R—>R g(x)=x" & a
(g0f):R—>R,(fog): R—>R w=q
(2of)(x)=g[/ (x)] =2 (2x) = (2x) =4’
(fog)(x)= £ [2(x)]= 1 () =2¢

3 : (fog) = (fog)
feogely : fazr aRRerfa # € (gof ) o (fog) aRmeR 81wl & |
Sarsmef: 7fe fiR—>R f(x)=x

g:R—>R g(x)=x"gra

(gof):R—)R,(fog):R—)R

qer (gof)(x)zg[f(xﬂ:g(xz):(xz)3 =x°
(fog)(x)=1L&(x)] = 1(¥) = () =

T (fog) = (gof)

R d UHT BT SIS 61 © |

(i) TG Bl WIead OTaH HT UTad- H3d 8 (Composite of Functions is Associative)
W 1.1 IR A BT f,g,h 39 ISR B 8l & WG Baq fo(goh) qan (fog)oh uRefa g @

fe(gen)=(f-g)eh

[3]



YA : {141 A9 Bl f, g, h 7 yaR gRerfvg &
h:A—>B, g:B>C, f.C—>D

9 2! WH B fo(goh) T (fog)oh, A | D H aRenfa gh T

SRIG| fo(goh):A—)D e (fog)oh:A—)D

e § b TE1 & U A TAT WU D 8 | 3T : g1 Joudl & ol 84 g &1 §

[fo (goh)}(x) = [(fog) oh}(x), wxeA

AT {6 xe A, yeB, zeC SAUBRE &
h(x)=y @& g(y)=z

[ fo(gon)](x)=f[(g0n)(x)]
d L e{n(x)}]=r[()]=7(z)
[ fo(gon)|(x)=1(2) O
o [ (fog) on ] (x) = (fog) [ 1(x) ] = (fog)(»)
=fle(»]=r(2) )

31T (1) T (2) |
[folgoh) ] (x) =[(fog)oh](x). ~xe A

Jfo (goh)z(fog)oh
=T ST I §IRT 39 Ui a1 ST Wahal & |

STHIT 1.02
(iii) ST DD JATBIED Bl BT Ggh Bard HI TH D! 3e81a® &Il & | (The composite of two

bijections is a bijection)

W 1.2 AR £ 3R ¢ 39 USR & I Tl ABIed ol 8l (& (gof ) URAMNG fbar o1 &b a1 (gof )
Uhab! ATeBTadD BT |

TV AE £ A—> B @RI g: B — C &1 Udd! SredTad el 81 | 09 g Ber (gof ) T 4 Aaqgead C 4§
R foarr T \ehaT &1 3reriq

(gof):A—>C
g T8 b (gof ) D! STBTES ¢ |

[4]



W:Wal,%eAﬁqiﬁ?%ﬁ?

(80r) (@) = (80r) (a2)

= gl f(a)]=¢[f(a)]
= fa)=f(a) [+ g Vel 8]
= ap=a, [ f Tbedl 2]

(gof) Tha! B |
JTTBTED : IS ¢ eC dT

ceC = JbeB 3UIBREH g(b)=c [+ g 3TWIEH 8]

g : beB = Jaecd SHYBRR & f(a)=0 [ f STeBTEH B 1]
39 Uh¥ ceC = Jdaed EFQ—CFI—\’%\%

(s0r)(@) = e[ 1 (a)] - 5(6) =
FAT C BT IS JTTT A & Bl 1 B sraua o1 ufafd & AN Il 4 C & YA 31a3d &l Jo—ufifaw
A # e 81310 : (gof) IMBTRE B
31 : (gof ) VD! IATBTED Bl © |
W13 f: 4> BTl fol  =Izof =f , 581 [, T [, AT A T B H GRATT TcH¥eb Bl 8 |
31T f¥ll AT Dl TP oA A HYTH B YR I8] oA U Bl 6 |

9AT9T: e [,iA—> A T f:A>B . (foly):A—>B
ATxeA4 dd

foIA [IA }:f(x) [ IA(x):x,VxeAJ
AN fOIA—f (l)
9i: f:A—>BTAIz:B—>B s (Izof):A—>B

ATz e A Haﬂf( ):y GﬁyeB

(Ipof Nx)=1p[ f(x)]=1p(y)=» [ 13(y)=y. VyeB]
:f(x) 2)
(Ha@)« (Igof)=1=(f 1)

g T Iqrever
SarevT-4. AR fR—> R, f(x)=x" @1 g:R—>R, g(x)=3x-1 T (gof )(x) T (fog)(x) &1 a9
S1d BIfSY | a8 91 g PIfST {6 fog # gof .
&d : Wed : (gof ):R—> R Ten (fog):R—)R

() (3) £ £ ()]~ (<) ~3v"

7 (fog)(x) = f[g Y]=7 (x-1)=(3-1)
(3x°=1) = (3x-1)
(gof) = (fog)

[5]



Sarew-5. AR R R, f(x)=x"+2 T giR—)Rag(x):ﬁ g, @ (gof) e (fog) wma
I |

&d : W<d : (gof ) R— R T (fog):R— R M & foeme 81

HET x €R

42 %42

P 4+2-1 x*+1

en (fog)(x)=f[g(x)]=f[ﬁj:(if+2:

x—1

GSEl (gor)(x)=g[f (%)]= [x +2]

x2+2(x—1)2
(x-1)°
SEIEXUT-6. [ 9 Barl & ol ead TorEH o1 Jedg By
fN—>Z, f(x)=2xg: ZO—>Q,g(x):% T b Q- R h(x)=e",
Bl : - S N—>Zy,g:Zy,—>0, h:Q—>R
(gof):N—>Q @1 (hog):Zy >R |3 (hog):Zy >R, f:N—>Z,
(hog)of : N >R
dA h:Q—>R (gof):N—>Q . ho(gof):N— R U USRSl & BT (hog)of T ho(go f) THe™
N ¥ REIRART | 3@ &4 fearr g fo
[(hog)of |(x)=[ho(gof)](x). V xeN

S| [(hog)of] Z(hog[f }) (hog)( x):h[g(zx)]:h(%j:el/zx O
dr [ho(gof)](x)=h[(g0 f)(x)]=hg(f(x))]

=h[g(2x)] =h[%j =™ ®
(1) T (2) A T & b

[(hog)o f](x):[ho(gof)}(x).
31T Bl £, g, h I ATEARIAT AT B & |
YI-THTIT 1.1

1. AR f1R—>R A g: R—> R A BT 7 IR A aRaifia g1 a (fog)(x) T (gof)(x) ST BT

(i) f(x)=2x+3, g(x)=x"+5 (i) f(x)=x*+8, g(x)=3x" +1
(iif) f(x)zx, g(x)z]x‘ @) f(x):x2+2x+3,g(x):3x—4.

2. e A={ab.c}, B={uv.w}
TAT A — B TAT g: B—> A ¥ bR aR¥nivd &1

= () () o)} 8= 100). (). )
dl (fog) T (gof ) =T BIFIT |
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3. A f.Rt S R TA g:RY - R I YR uReIiY &1
Fx) = o g(x) =V
Al gof T fog AT B | T A T BeAd 67
4. AR SR>RTNMg:R—> R AWGATE B £ (x)=3x+4 T g(x)=1(x—4) A (fog)(x) T
(gof)(x) =Td SIS oI (gog)(1) b1 A AT AT BT |
5. A f,g.h TAEHAT R F R WA UBR IRANI§ 5 f(x)=x, g(x)=cosx T h(x)=2x+3 I

{ho (gof)}\/g BT A ST DY |
6. AR £ aAT g = YR aRATAT 81 <l (gof ) (x) AT HITY
(@) f:R—)R,f(x):Zerx_2 g:R—)R,g(x):x4+2x+4.

7. AR A={1,23,4}, f:R>R, f(x)=x"+3x+1
g:R—> R, g(x)=2x-3 q9 I1d I

(i) (fog)(x) (i) (gof)(x) (i) (fof)(x) () (gog)(x).
1.04 YfUet® Bl (Inverse function)

(a) & 994 &1 dfaaid (Inverse of an element)
AFT 6 4 3R B T A= & T2 /, 4 ¥ B H yR¥INT ®IE Bal- 8| 31U /: 4 —> B 81 <@ g
2 afe f & a4 &1 BIS 3GUd 'a', B & 31094 'p' A I€G & dl b Bl a &1 f -UfAfdw $Hal el &

TAT SN b= f(a) SN @D AT AT B | AT 'a' D Bl £ B A=id 'b' Bl Gd—Yfeifaw AT Yferel ™ Hel

SITAT & 71§69 a= £ (b) W O fbar S B
Pl e & oravid bl 31add &1 Uil Udh 3Taid 1 Hehdl ©, Ud | 311U 3(aId 8l Habd & Al
®I3 1 1aud TE B AHhdT ¥ | IRAd H IT I Bl b Y], GE—Tbdb, MTBTEH 3rrar reld) 819 W ffR

FRAT B |
Il B £ Bl 79 3Mdia gRT g\ fdsam S |

8 eEd € fb )=,
[ B)=¢. 7 (bs)=a,
by ={as, ag a5y, 74 (bs) = {ag s},
17 (bs) =4

[7]



Serevened ¢ Afd A={-1,1,-2,2,3}, B={1.4,6,9} T f:A—>B, f(x)=x &N yRHMET &I,

W= 7 @) =228 r7(6)=¢ T £ (9)=3}.
warexenef Al fC>C, f(x)=x"-1 B @ f1(=5) T () 3 B

gl © WA f7(=5)=x @ f(x)=-5

= 2-l==5 = 2=_4 = x=+-4

= x=12i T C H T

RN F(8)=x T f(x)=8

= x2-1=8 = x2=9, x=+3 I & C 4 |
o1t 7 (8)={-3.3}

SRIE FH(=5)={2i, - 2i} @ £ (8)={-3,3}.

(a) yfarert® wel+ (Inverse function)

HAMT A TAT B 3 e & a1 £ A —> B UP B o | AfS AT M & 3iia 89 B & Jragdi &l
A # 3% qo-ufafem & Trg B 1 59 IRAT 5 B H §B oraud U B8R O 4 @ Tt Y sraua & arg et
2| Y8 9 BT &9 ATSBTED T8l o | Sy A B & Y sfadl &l 4 & bl 7 fbdl sraga 9w 81
2 d1 f U ATEBT&DH Hel BT AN | S UPR £ A Ub 98—Tab! Bl & a4 39 719 & IR B & B9 3G
A @ U 9 e agdl | Weg B | 31d : B &1 U 3[aUd A & Ud 3R dddl U (9dd 9 a1 ag 81T
af f Udb Uhd! Bl 8l |

S UYBR 1 9@d © & AT £ 4 —> B Udh Uhd! 3MBIEH Bed & dd 87 B I 4 § U 7T Had
aRATT R b § fTieh Si<iid B &1 Ucieh sfaad y, A ¥ a9 qd-wfafar ¢~ (y) & Wi 811 39 B

B f BT Yfeleld Hel Pgd 8 a1 39 £~ g A<H bl Sirer 8 |
ATt - Al £ 1 A —> B U Tdhal Aeslad Hheld 81 <l £ ®1 Ufdelld Befd 71 p 0 A 4 aRAIT 814 dreft
T8 Wl & o sl U b e B, Ub SAfetid 3d¥d a € 4 ¥ W & S8l [ (a)=b.

3T f_lzB—>A,f_1(b):a < f(a)=b
B Il & w0 d 50 17 {(boa)|(a.b)e £} 0 AT B T
feaoft : {50 B £ &1 i Bed £~ T aRHTINT 81T Sld £ Uba! ATeBTE © |

1.05 YTIal® B &T 9T=d ¥9 9REX (Domain and range of inverse function)
R & W § {6

£ BT U = f dl URIR
qr £ @l URIR = f &l YT
Serevvmef Al A={12.3.4}, B={2.510,17} @ f(x)=x*+1 B @
r()=2, f(2)=5, f(3)=10, f(4)=17
1={0,2).(2:5), (3.10), (4.17)
AT : £ U eI 8| 37d : SHBT UlTel™ botdl /B — A faemm g1 qer
£7=4(2,1).(5.2).(10,3),(17,4)}.
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Sqrexviref - W fiR o R, f(x)=3x+4, 99 I8 T A (g fbar S wehdl 8 fb £ Tl e © |

ard: /LR — R faemm s |
AT x e R (f PTUT) TAT y € R (f T HgYT<)

il fE)=y T x= ()

v—4
3

314 f(x)=y = 3x+4=y = x=

- it

= <t gy
1.06 Ufde® B & IoTEr (Properties of inverse functions)

T 1.4 Tdd! ATWIRdH B & Yfaa¥ AfgdT siar @ (The inverse of a bijection is unique).
YA : A1 £ : A— B U Udbd| 38D Held & dl (g 1 & fb £ &1 U 3R daat Ua ufad faeds
BT |

AT A AT g: B> AT h:B—> A, f & 3 YA HAd g1 AT y, B & IS 3aUd & |

Rl g(y)=x M n(y)=x,

o RS R T (x) =2

3 g(y)=x = f(x)=y [ g f & 9™ Beld 8]

Rl h(y)=x = f(n)=y [ h, f T YiAe® Bele 2]
f(n)=1r(x) = =% [ f Tbadl ]

SRR g(y)zh(y), vV yeB

a1 - g=h

grIfq £ @1 faam sifgdia 2|
994 1.5 AR f: 4> B (DB ATWIED BT & ql [ B> A, f B wfratw o g
fof '=1y wem flof =1,, W&l [, 9T [, BHY : A QAT B B TcaAd Beld B

9T f:A—> B qer B> 4
(fof_l):B—>B oI (f‘lof):A—>A

YD a c A & U U 3ifgda b e B B |

N flay=b a1 ;7 (b)=a

(™)) =r[ 7 (0)]=f (@)=
(or M)(p)=b,  VbeB

* fof ' =1y
R (ror )@= [£(@)]= 1" (0) =
(sor™)(@) =a, VacA

STof =1,
(9]



YT 1.6 ThdI IATWIED Bad dI YRaam HI gdhal meeTed siar © (The inverse of a bijection
is also a bijection).

YATYT AT f: A—> B Uh Udhd! 3BIEH HAd & a2 g: B—> A, f &1 Ui Ged 5| dl g &1 &
fb g A1 Thp! ATBIEH BT

A4 1% ay,a, € A; by,b, €B U 309 8 fb

g(h)=q A f(a)=b [ g, f 1 YfcIel™ Her 8]
LRI g(0)=a, A f(ay)=b, [ g f Ul Bef 8]
37d g(b)=2g(b,) = a =a,
= fla)=1(a) = by =b,
- g Thd |
99: aed = IbeB f5¥a fou f(a)=>b
SE) fa)=b=g(b)=a
-~ acd =3beB YR & g(b)=a
- g JITeBIRd B |

31T : U BeA g ¥l Udbdh! 3MTTBIEH o |
T 1.7 IS Bad £ 3R g & QA YhD! TSRS BAd & fb G Bad gof dRWI¥T s ar
gof @1 Y@M wad faemm= s8R qe

-1 _ _

(g0f)" = "og!
YA AT 2 A—> B T g: B— C &l Udhdl 3MeBI&d Heid & | {3d1 71 8 fb (gof): A —C aR#id g1
3T UM 1.2 B IITAR gof T Udbd! 3MTBTEd BT | 37 HIH Beld gof &I Uldai| ol [/ BT a2

(gof)_1:C—>A
g v 8 fo (gof)_lzf_log_l
3,  f:A—> B VDD WD T | =  fLBo4fRME
U g:B—C Uddl WREH 3| =  g':C> B fagmm |

(/0g™):C—> A foremm &)

9 UBR (gof)” Al (f_10g_1) & YT AT HEUT T & |
AT aeA,beB,ceCQ‘ﬁW%ﬁs

f(a)=b ar g(b)=c
(sor)(a)=g[f(a)]=g(b)=c
= (80/) " (c)=a M
o £(a)=b = f(b)=a @)
g(b)=c = g '(c)=b )
(g™ ))=r"[e7 () ]=r7" () [(3) 9]
=a [(2) %] )
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A : (1) qAT (4) ¥ C & fobedl 3raud x & oy
(gor) " (x)=(sog™")(x)
59 I8 g Bl © fd

(gof) " =1 eg™
A GID IS RS
SAIE-7. AR iR >R, f(x)=x"+5x+9 &L A 71(8) &M f7N(9) BT A A HIC

= 24+5r+9=8 = X*+35x+1=0
—5+25-4  —5+421
= *e 2 T2

7 6= (i (507 4 (5
A 9)=x = f(x)=9
= 2 +5x+9=9 = x=0, x=-53
F(9)=1{0.-5}
SGTEXU-8. A [R5 R, f(x)=2> +1 B AT f7(=5) a1 ;7' (26) AT FIAC

& AANS fT(-5)=x T f(x)=-5

= P4l=-5 = x2=-6 = x=%J-6
39 /=6 PIE ITIfAD T TEI ¥ |
+VJ-6 ¢R f fTN(ES)=¢
kRl FH(26)=x a9 f(x)=26
= 2+1=26= x*=25=> x=4%5

[7(26)={-55
SETEXU-9. AR [ R >R, f(x)=x" +2 8 I Reg PN {6 / Thal smesied €1 f &1 Ufdel™ werd
A DI |
& A XX € R T f(x) = f(x,)
:>x13+2=x§+2 :>x13=x§ = X=X

IT £ ThH
Y9 AT ye R T4 3 (y—2)1/3eR 39 UPR © b

16-2)"]=(-2)+2=y

YT & YAd 37ad &1 Ui H Ya—ufcfe faeme & | 3fd : Bl 3e81ed ¢ |
3T 1 f Tbdh! ATBIED Bl o |
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Hifb £ Thd) AMeBIEd Bad & a /1 R— R 4 yeR gRaiida grm
=x & fx)=y
®Y  f(x)=x"+2 =  x’+2=y
= x:(y—z)l/3
= [ O=0-2" = @)=k-2)"
FT: RS R T (x)=(x-2)".
SETEXVT-10. A 100, f(x)=2x T g:0 >0, g(x)=x+2 B Al FF &1 FAUT BINY
(gof) " = s og™
B Y(d £ T g <MD Bofd § AT : f TAT g Vbl ABIED Bl 81 3 @ g9 Ufdel| -1 qel
g ! foem ® qer

f1=0-0, f‘l(x):%' VxeQ (1)

g'=0-0, g'x)=x-2 VxeQ 2)
B G & [ QT Uhabl Me8Tad Bhef| bl Hgeh Her-l Al Yehdbl 3TedTad Bidl & | 31 : (gof): 0 —Q
Udhd| 3BIEH & T BT Ufdel™ Bt foem= & vd

(of) " :0—>0 v (8of)(x)=g[f(x)]=8(2x)=2x+2
(gor) " (x)=(x-2)/2 3)
g (flog):0>0
qer (£ 0™ ) () =g (x)]= " (x-2) [(2) ]
=(x-2)/2 [(1) ¥ (4)]
(3) T (4) 9 (gof) " (x)=(rog™")(x), Vxe @
(gor) " = log™".
YI4HTIT 1.2
1. Al A={1,2,3,4},B={a,b.c} Bl 4 X B H AR Thab! 3eBT&cb Bl TRATT BIIY FAT S7eh Hferet i
Bl AT ST BT |

2. A fRSR, f(x)=x" -3 811 Rig BT b -1 foerams grmm derm o1 b1 = ) sird Y 8fiR
7 (24) T £7I(5) @ A I @I |

3. AR f:R—> R TRR IR
(i) f(x)=2x-3 (i) f(x):x3+5,
1 Rig #fTC fo < Raifoat § f dhal aresTed © 3R 41 401 917 BIfSie |

4. AT A={1.234},B={3,57.9},C={7.23,47.79} T f:A—>B, f(x)=2x+1,8:B—>C, g(x)=x* -2
&L Tl (gof)™" @R flog™! I BT gl & wu H forfad |
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5. AR f:R-R, f(x)=ax+b,a=0 AURAMNT &l 1 Rig PN & /1 el siresTed B §1 £~ &I g
A1 =1 DIV |

6. AR f:R->R, f(x)=cos(x+2) Bl alfd @ ¢! faemre?

7. /7! Sa i (afe faemE Bl SiEld £ 4 - B, e
()  A={0,-1,-32}, B={-9,-3,0,6}, f (x)=3x.

(i) A={13,57.9},B={0,1,9.2549,81}, f(x)=x".

(i) A=B=R, f(x)=x".
1.07 fg3memdl A fhAT (Binary operation)

AT S T 3IRD T[T &1 S xS ¥ S H g1 el werd &1 S # U fgamemy fs ded € 1 31l
g S H aienitd $IS et |ikar e v 99 § 59 MR R S @ audl & e HiAd g

(a,b) & 1T S &1 U ifgeia srqad gr fbar St Wbl § 1 W= : fGsrmemdy wfhar @1 + o a1 @ el
¥ frefud fear Srar g1+ dishar & sl (a,b)eSxS@WEﬁmﬁmaﬁa*b@[WW%l
aRemeT - {6l e § R a3 fgememd fkar « te St fem § s R W S @ 6
<1 3raal & fy S &1 81 U SAfgeiiy sragd urwd fbar S 6e |

RIS aeS,beS = axbeS, VabeS

Sareeed 1. quiiel &1 AN (+), @ABAT (<) AR TOF (x) Yorie & G Z ¥ fgamemdy ik € o
Zzﬁﬁﬁﬁiﬂaad' a,bEﬁWZZEES@EﬁHW (a+b),(a—b) o ab@mm%l

2. (&0 agwm S @ urd agwd (Power set), P(S) # wqedl o we (U) dur wdfiss (M) fesmemd
<ifspard € i

AeP(S), BeP(S) = AUBeP(S) @1 ANBeP(S)
3. IRAY dEmit & e Q # *, o f yeR g €

a*b=%b, YabeQ

O ¥ & fgamamy wfthar & qifs a €0.b €0 = ab/2 €Q
4. IIKIIS FEIRI & Fead R ¥ *, 561 * 71 g aiaid g1 -
axb=a+b—-ab, VabekR
R # ud fgememd wfar 81 @ife
a€R, beR = (a+b-ab)eR
5. UTdhd SRIRIT & Aedd N H IIT oI U U g3 wibar & Fife
aeN, beN = (a+b)eN, YabeN
aeN, beN = (a-b) €N, Va,beN
g N H Fadba a1 fowre fgamam wfshar =81 © |
6. fourar, el «ff §qeed Z, 0, R,C, N ¥ & g3 |fbar el & g I8 Q,, R, T C, R Z3mamdy
<dforar 7 |
7. 9T S, A ¥ aReIitd &l Bl b1 Ao 81 Al HYh W S # U fgenear wikar v adife
f.geS = f:A>A g:A—> A
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= (gof):A—>A
1.08 fg3mem®l |iHAT @ YBIR (Types of binary operation)

(i) suafafEaar (Commutativity)

AET S Uh 3IRE THead & oradt v fgememd dfhar « aRaifa g1 aft a.p S I 89 990 € &
(a.b)#(b,a) S TP a=>b T BI| o : TE AALUD el © &b * & =<1l (a,b) AT (b,a) & Uffdr A=
Bl | SHY W[ ¥ I8 {34 IMMILAD 6! © 1

a*b =b*a, Yab,eS
I axb=b*a, Vab,eS @ S H = Gfshar smafaf g dfbar s T
gR=Tem ;- Rl e S H aRaita aig fgenmar wikar ve wafdtg wisar wsard © afe
axb=b*a, VYa,b,eS.
Sarevvel 1. e AR & Aged R W AN TAT IO HAAHT Gl € uRg Fadbd SaiatE
TET B |
2. fodfl weag S & °rd e P(S) | wgedl &1 |y (U) der wdfiss (N)  spAfafaa wdibard g v
eIt BT 3R HAfAg T8 2|
(ii) wrg=gddar (Associativity)

W%meﬁﬁéﬁmm «* ORVTINT &1 9T a,b,c,eS. IE B axbrc W
faamR &N a1 g9 <@d © o e fganemd |ibar S & fbsl a1 saydl & oy &1 aRAINT & uveg I8l S & A
3raga oMM & |

31 89 a*(b*c) AAAT (a*b)*c W Ao BT =1V | I 3faedad -8l o

ax(bxc)=(axb)xc, V a,b,ce§ 04 T 8| A a*(b*c)=(a*b)*c,Va,bceS T4 ifhar
* Pl A8 Wfhar d8d & |
qRETST : fhdl T S § g wfshar « Aol wihar deelrdl 8 I a* (b*c)=(a*b)*c, Va,b,ceS.
Sarevened 1. YUiel & g Z § AN qA1 QUH Bl Eibard Aol € iR Addbd bl T8l Flfd

a+(b+c)=(a+b)+c, Yab,ceZ

a-(b-c)=(a-b)-c, Yab,ceZ
R a—(b-c)#(a-b)-c
2. {4l =@ S @ Ord W P(S) W el $1 e dqur wdivee Aeed At € @difh e
A,B,CeP(S) & forw
(AUB)UC=AU(BUC)
qe (ANB)NC=AN(BNC).

3. Afd 4 B IR<H g 81 qAT S, 4  aRAINT O BoA=1 T Gy 81 a9 S 4 GR9INT Gihar “&gh
Thed” U ATy Sfshar & difd
(fog) oh = fo(goh),¥ f,g, heS.
(iii) fgAATerml ATpAT ST acqH® A9aa (Identity element for a binary operation)
a1 5+, T § # ud fRememy dfsar g1 afk § # ua U 3raud e fogme ® fF

a*e=e*a=a, Vaels,

al 3raud e B S | * Afhar & U Togve 3r9ud dgd 2 |
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Sarevvrel 1. YUiel & gz Z | 03(R 1 %9 AN U IO Hihanil & doadd Aadd © adiid
aeZ @ fou O+a=a+0=a

=T lra=a-1=a

2. UIghd SRl & Hqed N H AN Eihar & fIu aowe raud faem gl © uveg U Hishar & ey
1 THFD 37T © |

3. U1 Aed P(S) ¥ .S Td ¢ AL WS Ud E b & domHe 3fayd § wiflh YA A P(S) B
fery

ANS=SNA4=4 gl AUg=9UA=A.
4. YR S8l & ey O W U fgemam widar * 9 g alR|iivg @ 18 8

a*b:%, YabeQ

9 UfhaT & folU 2 e Q I 31a9d & Hifd IS a eQ @ U
Z*azzé—a:a e a*ZZLzzza.
g 1.8 Ife fodft W & o fgememd <dfvar &1 e saud faemm 8 @ @' sifgd xar
gl
YA : Al H9G 81 A1 A1 6 Aed § # Aihar « & fu e qe o 1 dcad Jragd e g
exe —¢' —e'*e [ e, S H WD © T ¢ e8] (1)

94 : e'xe'=e=exe [ve', S ¥ Toad® § a e €] )
(1) @=m (2) & e=e'
3rd - forsly <fsham &1 aoawd srawra, afe faemm &1, ar sifgea grar 8 |
(iv) gfiets 1999 (Inverse element)

HMT b *, Aqeard S H U fgmmem) ihar € 3R e SHGI Toqdd 3add o | Al a € S. IS Tg=aa S 4
B AT Jfayd b e B o

a*b=b*a=e

T b Bl a BT Ufael 3aUd BB & de1 5 a ! A Frefid axd €|
Ife fBelY 3raaa a &1 fet™ 3raaa § ¥ faem 81 a1 a, kAT 31add (Invertible clement ) HEATAT &1 1A

acS P & < ales
feaqofi— 71 s e S # + fEamea wfshan & foTy e T 39T & T4 e *e = exe = e. AT AR {4l Tz

# foreit wfeban & fore dome 3ragd faeM 81 a1 a8 Gohaviid BId] & T To¥d AdId BT YA ToHHD IT
GRS

sarevired 1. quiiel © 9= Z 4, e QUie a & U (—a)e Z, a1 Hihar & forw ufdee siaud 8 wife
a+(-a)=(-a)+a=0 (AH7D)

3T : Z BT YAP 3(aud INT Whshar & fou Fapaviia |

2. U A=l & eI Q W YRS S W& [ kAT & {7y gehaiia & qen

aeQ (a#0) = a'=1fa H®ifd a-(1/a)=(1/a)-a=1
3. YA IRAY sl & qqead o § U fgamem wishar e ger aikarfyd @ g 8
axb=ab/2, VabeQ'
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&1 9 b € b 33 WfhaT T T 3radd 2 B | 3 WfhAT B WIT g e 9F BT URIAH (4/a)c 07 § R
4 a:(4/a)><a

p 2 (AcH|d)

T 1.9 UH WEad wdfhar & Wng fed opria seua o1 ufaaw sfgda star 2
YHIOT — A o+, Wz S | Ud Arse’ 3y |ishan & [T Toiid 31add e & | a1 6 a, S &1 U
gohaolla srggd g1 afe |9d 81 a1 41 fb S 9 b T ¢, a & <1 Yl 39ad B |

a*i:ax(4/a):

=2 (qcHAD) TAT

3d b*(a*c)zb*e:b [-,-cza—l]
= (bxa)*c=e*xc=c [b — a—l]
] WIEad U 9 b(axc)=(b*a)xc 3T: b=c

AT URAP FhHUINI HITT BT YT Afgeh 8 2 |
1.09 WS gl ggfa # A1 g9 o9 BT ATHATY (Addition and multiplication
operations in modulo system)

Ife a qA1 b WA QI 81 & (a—b) T g-THD QIfch m ¥ farsy 81 dl 39 a =5 (e m) Hbd &
@B B © qAT "o TN b A=Yl m" AT (ais congruent to b modulo m) T 2 |

3 a=>b (dfs m) < ml|(a-b)
Iqreevmef 18=6 (dfs 2) 18-6=12,2 9 fovrsa ©
—l4=6 (#AfS 4) w—14—6=-20,4 3 fovrsa B

9 : A m U IS YUl & AT @, b 1 YUlics &1 dI f9Te Berd fafer (Division algorithm) 9 31 <1 qurids
r,q U fdemm 8 fo
a+b=mg+r, 0<r<m

9 r Bl a AR p B IRT ATSYel m (Addition modulo m) HT FHRIY BB & T IH Hbd & WY H
a+b=r(modm) A a+,b=r D P B

SOE a+mb:{a+b’aﬁ‘ra+b<m,Gﬁr,a+bﬁmaﬂ¢méﬁwmﬁ5€®ﬂ’\’ﬁw%|
r, AUa+bz=m
Sqrexvref 2+,3=1 [ 2+3=5=1x4+1]
~10+,3=1 [ —1043=-7=-2x4+1]
S UBR I m U €9 QUIid & a9 (8l &1 QUiidl a,b & fIQ Al
a-b=mg+r, O0<r<m

Al 7 Bl a AR b & OF ASIeAl m (Multiplication modulo m) BT FALY BBd & | TH Hbd @Y H g-b = (WIS m)
Aax,b=r H &H B B |

31 axmb:{“b’ggab<m , S8t 7, a b H m &1 RT3+ IR YTl VIR A6 & |
r, ab>m
Sereeel  5x,3=3 [ 15=4x3+3]
5x56=0 [ 5%x6=30=10x3+0]

1.10 9RF@ wqE @ fag wipar ARl (Composition table for a finite set)

Il faar 1 Sz aRMAd (finite) 81 1 99 9= gRATR BT fZamemd) ik & foy v drofl dar
BT S Fael! & o wfshar |Rof (Composition table) &8 & | ARV a9 & fafer 1 IemERvl 9 W &l
ST |
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Sarsxvmref 1. Sz{(l,a),a)z);x} TE 0, IHS BT BIAMD TIA B |

2.

x| 1 |o |’
11| |e®
o |o o] 1
o’ |lo*| 1 10,

S={(0.1,2,3); +,}

+, |0 1|12 3
00| 1]2] 3
11112]13] 0
212130 1
313|011 2

o YBR I Gishar aRel 9 g4 = aRome 5119 8 §

@
(i)

(ii)

Ife AR e fadet & arder wafid & O gl wfhar S6 W | safafrm g 2 |

i a, A YRA B drell dfth a9 S Ufth & HUTCT 8 TFAT @, | YR BI dTell W HaH 915 3R & Wl 4§

HUT! & T4 a;, e S H HlihaT BT ToiHe faad 8 |

AT Pl Bls JaUd FHATI BT AT ARV § IHS HI Ul TAT W H TP AGTd ReId 8 |
qeTdg STEveT

SEIEYU-11. AIKIA% AR & e R H + Hishar Fmgar aRamiNg ©

axb=a+b—ab, Y abeR @ a#l

(f) * B HAQACFIAT TAT AEAIAT B S BT |
(if) * BT THAD Aad, Al [ITAM BI, Fd DI |
(jii) * & AT R & FhAUI 3[aal &l STd dbIfo |
o : (i) Al a,b € R 81 AT IRATIAR

(i)

a*b=a+b—-ab=b+a-b-a (HREITRAT & AT AT IO T shAfaf-TaIar )
=bh*q
* Udp SHATATTH <AfshaT B |
9 (a*b)*c=(a+b—ab)*c
=(a+b-ab)+c—(a+b—-ab)-c
=a+b—-ab+c—ac—bc+abc
=a+b+c—bc—ca-ab+abc (1)
SR ax(bxc)=ax(b+c—bc)
=a+(b+c-bc)—a-(b+c—bc)
=a+b+c—bc—ca—ab+abc )
(1) Fr () Awe 8 b (axb)*c=ax*(b*c)
.+ U ATEHd wihar g |
I Va8 A1 AT * BT Toadd 37a9d e 81 a4 fhdl a e R & forg,
ate=a (AoEHS DI YRATT & JTHR)
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= a+te—ae=a = e(l—a):O

= e=0eR [‘a=l1]
* T TP TTIT 08 |
@iy AT @ € R afe dva g1 @1 A4 {6 o &1 Ui eraad x g,

9 YR & AR
axx =0 (qcT9P)
= a+x—ax=0 = x(a-1)=a
a
= x=——€R, e
a-1

aeR(a#1) HohHoNE B |
Sarevel-12. IfE S={(a.b)|a.beR, a=0} Ta1 S H UH wAfpar » =1 gdpR aRwfva s

(a,b)*(c,d)=(ac,bc+d) d

(i) * @V HHAFHIA TT AEadr & STd S |

(if) * BT THD 3agd, Ife fem 81, g1d aIfr |

(iif) * & WTUET S B KAV ATl BT ST DI TAT KAV AT BT U JqId ST DIToTT |

& : (i) A9 (a,b),(c,d)eS
KKl (a, b)*(c,d):(ac,bc+d) qe (c, d)*(a,b):(ca,da+b)
EXREEEN (a.b)*(c.d)#(c.d)*(a.b)
- wfspar + pafafg T B |
99 : /9T (a,b), (c,d), (e, f) € S
39 [(a,b)*(c,d)}*(e,f):(ac,bc+d)*(e, f)
=(ace, (bc +d) e+ f)=(ace,bce + de+ f) (1)

aer (a.b)*[(c.d)*(e.f)]=(a.b)*(ce.de+ f)

=(ace, bce +de + f)
MA@ F  [(ab)*(c.d)]*(e.f)=(ab)*[(c.d)*(e.f)] 2)
31T 1 * U AN AfshaT & |
(i) AT S ¥ o Saad (x,y) 8, 96 (a.b)e S @ forw
(a.b)*(x.y)=(a,b) [TcHHD BT GRHTT H]
= (ax,bx +y)=(a.b)

= ax=a dqAT bx+y=b
3q ax=a = x=1 ['ca+0]
AT bx+y=>b = b+y=5b [ x=1]

= y=0

Aa: (x,y)=(L0)eS
- S & qcoHad 3aad (1,0) §
P (a,b)*(1,0)=(a,b) T (1,0)*(a.b)=(a.b).
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(iii)

HHT (a,b) € S 3R (a,b) BT AATAH AT (x,y) B 9 UfTeA™ B GRATT & AR
(a.b)*(x,y)=(1,0) [THHAD]

= (ax,bx+y)=(10)
= ax=1bx+y=0
ax=1, = x=(1/a) (a#0)

TATbx+y=0 = y=(-b/a) (a#0)

o (a,b) PTURIAH (1/a,~b/a) B

garew-13. afe S ={A4,B,C,D} w8l A=¢,B={a,b} C ={a,c},D={a,b,c} g FINT f& w2l
&1 g U, S # uh fgemem ke § weg el & wdfrss N, S # fgememd wihar 98 &
Bel: g4 <Wd § &

AuB=¢{ab}={a,b}=B, AVC=C,AuD=D
BuC ={a,b}ula,c}={ab,c}=D
BuD={a,b}ulab,c}={a,b,c}=D,CuD=D
SHIBR H U, S T fZamemd S s g7 : BAC={a,b}~{a,c}={a}e S 3@ : A, ¥ fgammd Hfn

B

YITHTIT 1.3
HRYT AT TAT b * BT 11 gRATIIRAT H | BRI I TR QU 70 e # e fEameamdy |fshan & 3iiv
DI W T8l
(i) a*b=a,NH (i) a*b=a+b-3,N #
(i) a*b=a+3b, N # (iv) axb=alb,Q ¥
() a*b=a-b,R |
=1 % 9y & forg sia T fos wfshan « safafer qon wrgent § ar T8t
() N#H=*TE gxp=2 (i) N¥ =T8T axb=a+b+a’b
(i) Z¥ =Sl axb=a-b (iv) O ¥ * &T8T a*b =ab +1
(v) R#=*El axb=a+b-7
afg quifel & Tqzag Z ® Ud dfedr =, axb=a+b+1, Va,b € Z gRT aR¥NT 81 @ Rig difog &
*, SHAAFTHY T AEed 8 | SHPT TCHHD AT AT DI | T guries a1 Ufreti| 41 Sird HIfoTy |
e R - {1} R e fgamemy wishar fre gebr gfRemfya g

a¥b=a+b-ab, YV a,beR-{1}
g ST & * pufaf~i den geard € | doq8d 7aud SITd IfSTT deT fbe) 3radd a &1 ufaras o) sd
BT |
| R, H IR G 714 YR gRATa §
L(X)=x fH(x)=—x, fi(x)=1/x, f,(x)=-1/x
horl Bl |G Hiehar & forg 1o /25 /3. fa o) et aoflt 99730 | T ragd dei T Sraud b

gfcrert™ ol SITe BT |
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10.

11.

12.

13.

fafaer ge9TAT—1
e fiR >R, f(x)=2x-3 g:R>R g(x)=x"+5 ﬁﬂﬂ(fog)_l(x) CARIIS RSN

@) (x;7j1/3 @ (x_%j/s @ (x;zjm . (’27}1/3'
afe f(x):li:l, al f(y) @rEH 8T

—x
(@) x @) x-1 @@ x+1 (&) 1-x.

af f(x)zi—j gt [/ {f ()] weme e

(@) x @) 1x @) —x @) —1/x.
e f(x)=cos (logx) B £(x)-f ()~ [f (¥/y)+f(x-y)] RS
(@) -1 @) o @m 12 (=) —2.

A& f:ROR, f(x)=2x+1 3R g:R >R, g(x)=x", @ (gof)™ (27) TIRE

(®) 2 @)1 @m -1 ®=) 0.

e £ R—> R AU g: R—>R, W& f(x)=2x+3 T g(x)=x"+1 9 (gof)(2) PTAAT
(@) 38 (@) 42 () 46 (&) 50.

I TeId O, W Uh AT *,a*b=ab/2, Va,beQ, gRI uRHINT B S 1 59 Wlshar &l qcqdd
3TIT &

(@)1 @0 @m 2 ®=) 3.

T e AREalt & e R # U fGomemy Wi a#b = 1+ab, Va,b e R SRIURMIAG ¥ | 79 Afhar = §
() spafafrT uR ATgert e (%=) Sreert UR spAfaferr e

(1) 9 Arge 9 AT (&) ATEoR T SHHfATH |

quTiehl & e Z H @ader (subtraction) Udh U WfshaT & Y

(ep) spTafariv dor wread | (1) Rt g spfafr et

(1) =1 spefaf~ =1 Aot (&) shofaf~r uR rgert 8t |

quifeh! & Tzl Q H U Wbl *, axb=a+b—ab, Va,b cZ SRIURNT & | 39 Afhar & Arder fod
qId a(#1) BT Ufereld &

@)~ (@) (m <=L (@) ~
a-1 l-a a a
R ¥ aRvfyg for & 9 o= I wfshar pafafa &
@) a*b = a’b @) a*b =ab (Ma*b=a-b+ab @) a*b=a+b+a*h

1 A9 Bl & forw Sgad Wl Widhan & [T A18erl (199 &1 {1 BHIfoTe
fIN>Z, f(x)=2x; g:Z,—>0, g(x)=1/x; h:Q—>R, h(x)=¢"

gfe £ RT > RT @A g: RY — R* 71 g uRaifia 81

f(x)=x% g(x)=x T gof T fog T BINNT | AT A BTl ol 87
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14.

15.

16.

e f:R—>R, f(x)=cos(x+2) B A1 91 BT & £ Uil BT & A7 T8 BRU AT 30 IR
1 gfte SIS |

afe A={-1,1} T 4 % oIRGB £ T g B £ (x) =27, g(x)=sin(%j,aﬁﬁ§aﬁﬁw
& ! faem 8 Stafd -1 €| g1 ol STd IO |

I R —> R T g:R—> R W hetd 8 fb f(x)=3x+4 qorf g(x):@ @ (fog)(x) der

3
(gof)(x) =T BT | T €1 (gog)(1) &1 A T AT BT |

o g~ W DN

N

10.

11.
12,

13.

{Hg—c?ﬂ{\vf ﬁri] .
I £ T g JT G Bl Al SBT HYH HAT gof ¥ TRATNT BT T/ HT IRER, g & U< Bl
ST B |

HFT T GIRT SHAMAITHI R T Tl FHRAT STaeadh T8 & |

HY<h Bt AIEdd 19 &1 uTer= Bl & 314 (fog)oh = fo(goh)

Tl Ubah! ATEBTah BTl bl HYdd Bl Al Tbeh! ATBTah Bl B |
Uhdo! JMTTBTED Bl Bl Ufral 14 AT BT 2 |

Uheh! 3ITEBTE D Bl bl Uil Al Ubah! 3BT sidl & |

(g0f) " = log™
el Tz A4 H Uab T3 Wihar A x 4 4 A4 9 aR¥TiNT B © |
e S 4 Eidar * & foly AfS sis VAT Jraud e faem & fas
ate=e*a=a, YaeS Al e Bl AiHAT * BT THAD JAIT HE & |
S # * dfhar & forq fosi sraad a &1 ufaeti® S # f9e™T= UHT 31094 b © T8l a*b = b*a =e.
3IIT a B U Bl ¢! W frefid fear srar 2 1
el e § # + wfshar & fory {6l sraad &1 ufcret™ T+l 8 519 S H + AT & iy T raad
faermm= 81 |
If {5l Tz S # = dfshar & fog
a*(b*c)z(a*b)*c, Yab,ceS
B AT + AT ATEa’ HEAT B |
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S<INHT T
YUITHTCAT 1.1

1. () (gof )(x) = 4x* +12x +14, (fog)(x) = 2x* +13 (D) (gof )(x) = 3(x2 +8)3 +1,(fog)(x)=9x° +6x> +9

(iii) (gof ) (x) =| x| (fog)(x) =|x| (v)(gof)(x)=3x"+6x~-13,(fog)(x)=9x* —18x+5
2 fog ~{(un). (). (o g0f = (). (00). ()

3. (fog)(x)=x.(gof)=x, B qe¥ Bl B |

4. (fog)(x)==x,(gof)=x.(gog)(1)=-5/3 5.5

6. (1) (gof )(x) =(2x+x_2)4 +2(2x+x‘2)+4

7. () (fog)(x) = 4x* —6x+1 (ii) (gof ) (x) = 2x% +6x-1

GiD)(fog)(0) = (x)" +6x° +14x2 +15x+5  (iv) (g08)(x)=4x-9
UR-THTCT 1.2

1 A={0a).20).Go) 4l T ={(@)(5.2).(c.3).(d 4)}
£ ={(1.).(2.0).(3.0).(4.d)}: 12" ={(@1).(c:2),(b:3).(d:4)}
£ ={(1.d).(3.0). Q@) (40)}: 157 ={(d.1):(0.3).(a.2).(c:4)}
fi ={(La).(3a).2.D)(*0)}: £ ={(@1).(a.3).(h:2).(c.4)}

2. N 0)=3+x)"7 4 =3, 571(5) =2 s £ (x)= ’%3 M (@)=(x-5)"
4. (gof) " ={(7.1),(23,2),(47,3).(79.4)} = f'og™! 5. [ (x)=x;b
6. oI
7@ T ={(-9.-3).(-3.-1).(0,0).(6.2)} (i) £ Torem TE R0 Giii) £ (x) = £
UIHTCT 1.3
1. (i) 8 (i) T i) 8 (iv) TE (v) &
1. (i) HARTHT TRy AR T8l O EEACELPIEEEEIEN
(iii) T AT 7 gAY (iv) AT TR FEar -TE!
(v) safafria d wgemd
- P 5. TIHD JqIT =T
R G A £=f B2, 6=, =1,
fafqer gzHTAT—1
1. (3) 2. (9) 3. (@) 4. (9) 5. (@) 6. (9) 7. ()
8. () 9. () 10. () 11. () 13. (fog)(x)=(gof )(x)=x  14. 7Tel
g () =2sin s e (fog)(n) = (eof)x) = x: (g0g) (1) =2
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