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2.1 99U AR (Overview)

79 1A ¥ < gl o eraFal o g (pair) o 9N W faER fman e R SR R
I o ThI (clements) S S Helel 1 GRET HIAT T 8| ARINE €9 G T
Sre # wfafeT ea < gg=aal o 9s=d %1 g 99 wd €1 s3end, KA % g
2 hl T ok HEH foRE gRI ufed TTiE qoHE o W Ifma fmE ST 21 T
AU, TE WA o Torq for hen o forel Ui =1 fohal o=l @ wHen ©, Sg
YRl SR S Urelishl <l UM et fernfelai i Gt %1 3 s §) o7 §, ew ™
fagia weei o ) § W S e (Function) Feerd &1

2.1.1 Gg=eral &1 BT 0T (Cartesian products of sets)

gt : &3 gu 1 sifafea aq=aai Aden B forw, 39 9t %fia (Ordered) I
(x,y) 1 Gg==4, el x € A 3y e B, AT B HA UF Feardl 21 Foihicash
w9 H, eq forad € f.
AxB={( )| x € A3y e B}
I A={1,2,3} 3B ={4,5},d
AxB={(1,4),(2,4),3,4),(1,5).(2,5), (3, 5}
A BxA={(41),(42),43),5,1),(5,2),(5,3)}
() < HiHd = T B §, A R shae e 9o W (Corresponding) F&H
o GUM 8 IR WA Ty seeh oft TaE @, 31l (v, ) = (u, v), 3R 3R et
I x =u, y=v.
(i) = n(A)=p 3Rn (B)=q.Tn(AxB)=pxgq
(i) AxAxA={@,bc):ab,ceA}. Tel(a,b, ¢) T HHd FFF (Ordered
triplet)W'lﬁT%l

2.1.2 &g (Relations) : Thelt SIfaiaa T=oa A § Ifdea 9=o@ BH Ha4 R, &4
TOF A x B %1 T SU-HGes el 81 98 SU-G=ad, A x B & %iHd i & wem
TZh! qen fgdta w2l & ot & wfadd (Heer) o o 9 B §1 g shivd i
o fgdia w2, gom w2s &1 gfdfsd (image) Fearw 2l

forelt Way R o fd Il o et Y9 el oF Gg=ad HIR T Td (domain)
e fgdia sreshl o Wq==g %I R %1 IR (range) FEd &l
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32X o faw 7 s fR R = {(1,2), (-2, 3),(%,3)}@ Gee €, l R T Wid

={1,-2, %}HZHRT*T[ qRE = {2, 3}.

() et dew =1 freau =1 @ G w91 wq=aa fefon w9 g e S geran @
el SHeRT &0 Tk R 3@ (arrow diagram) gr1 it feman < Tk €, S
ITHT T gfEe fo01 (visual representation) *fF 21

(i) a&n(A)=p,n(B)=qTWn (AxB)=pqg 3R T{==IA Y Tq==d BH o &1
g 9T H&A = 2

2.1.3 WeT (Functions) : T qeaa A4 @q==d B & He*l f Tk o Hean €,
e Tg==g A o Y% 3T 1 Geed B W U 3R ohadl ek Widfad gl 2

TR I | TF e UH Hed § gk < gl o gem sk g9 7 g

Thdd /X > YH acd € fF /, XT YH Th ®er 21X HI /1 Wid gy
F1f &1 Hewid (Co-domain) F&d T Tk USH Mdddx e X U Gaferd £ o 3fafd, Y
¥ wh Afgd™ (unique)sT@dd y eiar 21

f ok Siata, x @ Helfua g stee y i T f(x) g Fefua o € 3k sd
N L AW W B A A [ o A=A x B Ut wed 2

f(x) F I Al H T W o W T G hl £ H URER AT f ok SFAad
x 1 wfafsis Fgd 1 Fdideas €9 ¥,

f R AE={yeY|y=fk),xe X}

IR : Tk UHT oM, fHeht IR R (arsdfas d&aeli 1 aq=ad) a1 SHhl hie
3IU-HY=I4 e, ardfa O ®e (real valued function) Fed €1 38k ifaftem, afg
THHT Wid off a1 o R 3@ R %1 Tk SU == @ i H gRdfash o sed Bl

214 F© faore g & e (Some specific types of functions)
(1) d@Heh WA (Identity function):
iEpe ('Flﬁﬁ%l)y=f(x)=xmxe R g0 aRefia
% f: R — R, 7@H® Held Fealdl 2
f @1 Wid=R, f 1 IE& =R
(i) =T W (Constant function):

e stean gfae®r y=/(x)=C,x € R, &l C & TR €, gRI IRl o
/iR — R, TF 3R %o FHgad 2l

/1 9id =R, dA k1 IRE = {C}




(iii)

(iv)

v)

(vi)

(vii)

&y T Hed 21

FEUS AT FEUSTT W (Polynomial function):

Td% n e No fag Elﬁlﬁfﬂy:f(x):ao-i-alx-i-%xz-i-...+anx”, Sein e N ﬁ?ao,
a,a,.a € R, g IRAMGT ardfas o9 e fR—> R, TH TgI% Hed
FHEA Bl

TiET wem (Rational function):

pAC)]
g(x)
T UE iq W g ®, fE g (v) = 0, TRHF wer s B Seewond, fem

YehR o dRfash e, STl f(x) a1 g (x),x & UH ogUg %o §, S

f(x)= % v x € R— {~2 }g1 uRefed ®eM f: R—{-2} —» R, T& 9@a

T B
Hrateh wet (Modulus function):

x, x>0 )
o £ (x) = | x| = {—x <0’ v x € REN 9RIMG oM, Hdish Fe shee 8l

f %1 9id=R
f & & =R" U {0}
Tog wer (Signum function):

| x| I, 3afx x>0
—,x=0

=\ f(x)=1 x =<0, 3k x=03gM@
0,x=0 |-1, =k x<0

Rt st wer f: R — R, fog o e €1 /&1 Wid =R, f I
iR = {1,0,— 1}
Hg<H TJTFT:F Tl (Greatest integer function):
7 f(x) = [x], x eRST&T [x],x & FH o x & T HewH YOIF HH T
(URT) @ B, G IR ardfeosh wer £ R — R, Hewd qUifeh e
HEA B
a1a: fx)=Kk]=-1,-1<x <0 fag
f(x)=[x] =0,0<x <1 fag
[x] =1,1< x < 2% fou@
[x] =2,2< x < 3% fau, s
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2.1.5 arEfae werEl &I ST (Algebra of real functions)

(i) = ardfder Werl T AT
M offS & /: X > R g : X —> R%IE T arfas e €, Sl X R @
%ﬂ(fgg):X—)RElﬁ,H?ﬁxeXa‘?m(erg)(x):f(x)Jrg(x)QT{TtrﬁﬂTfﬂlﬂ
EXGR

(i) Ueh ARAfaeh e ¥ SEX i TSI
M ST 7R/ X > R g : X — R &2 31 arfash %o 8, Sel X< R @
%ﬂ(f%—g):X%REﬁ,'H’ﬂxeXaEﬁE, (f— 2 (x) =f(x) — g (x) gr1 aftwfea

|

(i) Tk IFIIT (Scalar) O
M ST fh f:x —> R T ardforsh hei & 990 o Tk e 8 st R ¥ 8, e
ToHwA of, X @ R T %ol ®, W (o f) () = o f(x), x € X g IR 2l

(iv) = arfaeh Wt ol TOE: AF AT fF /2 X > R g x—> RFE
ArEdfersh ®e €, 8l X c R, T 7 S el 1 [T

(fo () =f(x).g () ¥ x € X 510 IR ®er fg: X - R 2
(v) = arfder el Rl WRTRer: O ofifog f £ deng, X @ R o wRenfua <

et wer 2l Wé@ i (denote), / T g @ wiThd, fom

[lj(x):% , g(x)#0,x € XN URAfd X¥ R¥ & wer 2|
g g(x

| oot | ARl e £+ g, SR e f— g 3R U g W W Y 1 Hid

. ={x:xeD ,n D}
SRl D, = f1 ¥,
D = g &1 Jidl
el Rl 9id =" <1 Wid
g
={x:xeD, N Dgaﬁ'{g(x);tO}

2.2 T TR EU IR0

Tl I a1 (S.A)
ST AF oS fR A = {1,2, 3,4} B = {5, 7,9} ¥4 &ifSQ:
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() AxB (i) BxA
(i) FMAXB=BxA? (iv) ®n(AxB)=n(BxA)?

T HGRA={1,2,3,4FA B = {5, 7,9}, o7
(i) AxB={(1,5),(1,7),(1,9),(2,5),(2,7),
(2,9),(3,5),(3,7),(3,9),(4,5),(4,7),(4,9)}
() BxA={(5,1),(5,2),(5,3),(54),(71),(7,2),
(7,3),(7,4), 9, 1),(9,2),(9,3), (9,4}
(iii) &, Ax B#B x A®fHAx B 3IRB x AW de4d: Th THH Hiqd TH &1 2l
(iv) n(AxB)=n(A)xn(B)=4x3=12
n(BxA)=nB)xnA)=4x3=12

3d: n(AxB)=n(BxA)
SENEUT2 x 3Ry A6 HifeY, A,
1) @x+3,y)=0Bx+5,-2) (i) (x—y,x+ty)=(6,10)
3
() = (dx+3,p) = (3x +5,-2), sHfaT
4x+3=3x+5
a0 x=2
qqn y==2
(1) x—y=6
x+y=10
2x=16
a0 x=38
8—y=6
y=2

SEAEIUT3 ARA={2,4,6,9) 3IRB = {4, 6, 18,27, 54}, a € A, b € B, @l %Hd (a, b)
'd,'b 1 TH OES ® R a <b.

Tl s G 2, T 4 H TH PGS ¢ A 2 <4, 340 (2, 4) T TR H TH
wd 71 2

T YRR (2, 6), (2, 18), (2, 54) TH! YR ok 31T Hivd I 2l
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3T: {(2,4),(2,6),(2,18),(2,54), (6, 18), (6, 54,), (9, 18), (9,27), (9, 54)} HfHa Ji 1
refree T= 2|

6 o .. .
SENET4 R={(x,y):y=X+—; &lx,y e N 3Rx < 6} SN S (given) Hsi& 1 id
X
3R TR T it
& Sdx=1,y=7 e N, Adaea(1,7)e R

6
qa: S x=2. y=2+5=5€N,
6
A (2,5) e RYA: 5 x=3, y=3+ 3 =5e N, (3,5) e R3Teh AfaRedx =47k

6 6
'rFl"ly=4+Z gNFMTx=5av‘fFﬂly=5+g ¢ N

a@: R={(1,7),(2,5),(3,5)}, 5l ReT Wid = {1, 2, 3} SRR I&R = {7, 5}

IEEI0T5  F1 Tefafad S99 Fed §2 o S & sifae «ff sarEu

@» R =1{2,3), (%, 0),(2,7),(—4,6)}
(i) R,={(x|x|)|xTF ot den &)
A
iR (2,3) 3R (2, 7) € R,
= R, (2)=3 @ R (2)=7
TR (2) 1 T g wfafea 8 €1 om: R, T e e 2
(i) R, = {(x, [x])/x €R}
erRaﬂ@?@ﬁ?ﬁﬂﬂﬁﬁa|x|eR%
R, TF Fe B

SETETUT6 9% Wid FG w4 ek Ty her f(x) =22 — 13 g (x) = 1 — 3x M €l

T

af S =g
= 2w 1=1-2%



TaY T w25
= 22 +3%x-2=0
- Qx—1)(x+2)=0
3 98 wWid fo&es fau f(x) =g (v), {12,—2} 21
sarevor 7 fAfafed v § 9 Uik 1 Wid A ShIfSg;

X

0 f®)=

(i) f)=[x]+x

X +3x+2

T

() /@) % = T T T T, T g (1) = x T R() =2 3x+2
X

FI h(x) 20 =>x>+3x+220=>(x+ 1) (x+2)#0
3: USH Wer £ Bl WA R {— 1, -2} @]
(i) /()= [x]+x, 390 £ @)= h (x) + g @),
et h(x)=[x]3ﬁ'{g(x)=x
h(x) %1 Fid = R 3 g(x) 1 ¥id =R
#d: £ Wd=R
aretoT 8 Frefafed wedl o IRER F[ it

. |x_4| . 2
(1) () f16—x
x—4
T
i RV
R T B
1 X)= —//=
S S e S
x—4
Lk B
S il - (1,1}

(i) f 1 WA, SR f(x) = \[16-x, [~ 4, 4] T
TR & foe, gm ofifse &y = J16—x2,
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4t 2 =16 — x?
a X =16-)°
Fifw x € [ 4, 4]

d: f 1 IRE =0, 4]

SEETOT9 Fel f(x) = |x—|+[1+x], —2<x<2% [: IRAMA (Redefine) i)

gl f(x):|x—1|+|1+x|,—2£x£2

—x+1 —1-x, —2<x<-1
=< —x+1 +x+1, —1<x<1
x—1+1+x, 1<xL2

—2x , —2<x<-1
= 2, —1<x<1
2x,1<x L2

1 .
3AEI0T 10 Fel f(x) = 7[2— 1 id 1A HITSC)

x]"—[x]-6

o feom gem @ T = !
g fx) V[—x]z—[x]—6
a ([x]-3) ([x] +2) >0,

= [x]<-2

o
=
v

<
= —
v

= x<-2

d: Yid=(— o0, -2) U[4, o)

TS U9T (Objective Type Questions)
e g¢ @R 999 S ° § ¥l W FAY(M.C.Q.)

f IR B Ak [xP - [x]-6>0

wmllﬁtr%ﬁrﬁgﬁﬁ@ﬁ?f(x):;mtrﬁwﬁawqfaﬂuﬁ%

el

(A) R (B) R*
() R- (D) T ¥ g &
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ol TE I (D) 1 f(x) = L w3

x x|
o B x—x=0 IR’ x>0
x—|x| - 2x g x<0

1

Ad:
PP

R &l ®, srefq &3 gu fawedl & @ i oFf £ w1 wid T R

,ﬁb_{:ﬁ ﬁxeR%WQﬁﬂTﬁﬁqﬁ%l ﬂﬁ:ﬁwfﬁxeRa?W

FETETOT 12 A £ (x) = ° —%?ﬁf(x)Jrf(%)ﬁFr%ﬂ:@ﬁ o o forder SR ®:

2
(A) 2x° B) = © 0 (D) 1

T WEl =9 (C) B

. 1
FifR fx)=x— =
Fafery f[lj -1y
X X
&d: fx) + f(l): x3—i3+i3fx3 =0
X X X

SETET0T 13 A AT foF Aden B #E @ & ¥9=a9 € T aB) =p, n(A) = ¢, @
=i A — B $d g 21

&el: AT hIE i 3ferde W ST fohx T=e Boh el | p ilich W Wag o
W1 ekl B o7d: 1efte WEEeEl i qed: WA pe B

SETETUT 14 HF i R £ qen o FrefafEd < wer ®,

f: {(25 4)5 (5’ 6)’ (8’_ 1))(105_3)}

g=1{(2,5),(7,1),(8,4), (10, 13), (11, - 5)} A f+ g T Wid gl




28 U TR

Eol: FAfh £ HT Wd=D = {2,5,8, 10} T g 1;rr'a=Dg= {2,7, 8,10, 11} 38faT
frg® WA= {x|xeD ND}=1{238 10}

| 2.3 T |

Y 3T U (S.AL)

1.

M it fh A= {1,2, 3} @B = {1, 3}, @ F=fafaa @ i
(i) AxB (i) BxA
(i) B x B (iv) AxA

AR P={x:x<3,xeNLQ={x:x<2,x e W}, @ (PU Q) x (P NQ) I

Hifore, ST W ol Teeti (SRR quifeRl) 1 T g

. ARA={x:xeW,x<2} B={x:xe N,1<x<5} C={3,5}d fmAfafaa

EIHEF”I'FWI:
i AxBNO) (i) AxBuUO)

. frafafed 9 9 9% o o 991 b [0 HIfSC:

a
() Qa+ba—b)=8,3) (ii) (Zaa—%j = (0, 6+b)

. femesm 8, A=1{1,2,3,4,5,S={(x,y):x € A, y € A} T S it I

A F, 5 Frfefad R B e w1
() x+y=5 (i) x+y<5 (i) x+y>8

6. I R={(x,y):x,ye W,x2+)2 =25} ¥&d 2| R 1 Wid & Y& M HIToQ|
7. ARR = {(x,y)|y=2x+7, @ x € RA-5 <x<5) T "9 & AR F1 Tia

10.

qaT IRER @ hifad|

AR, = {(x,) | x 3y o € M2 +)2 = 64} TH Haw €, AR, T FIC

(=2 =9 ¥ fafaw)|

. AR, = {(x. |x]) | xTF aAfIE Fen B} uF W 7, AR F WA qen IR

A Hifeg)
w1 = KA T G9Y Fer 27 o9 I H siifae off sdr:

() h=1{4,6),(3,9),(11,6),(3, 11)}
(i) f={(x, ) | x T Sl G 2}

(i) g= {[ni)m T e YUl B }
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(iv) s={(n,n?)|nTH &7 YUl B}
(v) t=1{(x,3)|x T ordfas &I 2}

11. qﬁ‘{fﬂi’iﬂg,ﬁ'ﬂ'qf(x):x2+7ﬂ9«'ﬂg(x):3x+5§mqﬁﬂT&lﬂWW%,
a1 fFafafad § 9 9 &l I Sifea;

!
(a) f(3)+g(=3) (b) f(;j x g(14)
(c) f2)+g(=1 d fO-f(=2)
() —f(tz:;(s),aﬁ;ms

12. WF &ifST T f(x) =2x + 1 M g (x) = 4x — 7 5 IR £ q2N g Arforn
wer B,
(a) T arafas demsti x & fau, /(x) =g (x)?
(b) T arafas Gemstix & faw, () <g (x)?

13. AR f()=2x+ 1M g (x) =x>+ | §RI YRANG £ T g ] aTEAferh el &,

q frfafea @ Fife:

(i f+g (i f-¢g (i) fg (iv) %

14, frefafad wem w5 wing gl o aftfq wifie ok ST 9feR 9@ wifu:
fiX5>R f(x)=x+1,"EX=1{103,9,7}

15. x 1 9 HF A SHifoq feeh forg ®em £(x) =3x2— 1 3R Ber g (x) =3 +x
T 2

i S0 ued (L.A)

16. Fg(x)={(1,1),(2,3),(3,5),(4,7)} TF e €2 2ifacr ot aasw) 3k 55 From
g(x)=ax+ B A affa foman & o IR B 1 oo A R ST Hehar 82

17. 7= <3 worl o 9 9% 1 Wid A HIeC:

. B 1 .. 1 _
) f(x)—m (i) f(x)—\/rlxl @)  fx) xlxl

¥ —x+3 3x

v f®=

-1 2x

(i) f(x) = 2
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18. = &3 womi o 9 A wifeu:

3
(@) f(X)=ﬂz- () f()=1- |x=2|
(ii)) f () = |x =3 (iv) f(x)=1+3 cos2x

('H;a'-_cl:—l <cos2x £1=-3 <3cos2x £3=-2 < 1+3cos2x £4)
19. ®eM f(x)= |[x=2| +[2+x|, -3 <x <3 G g HISQ

20. afi’f(x)=i—_1,aﬁfe:;aﬂﬁqﬁ

+1
1 (5)- 0 7[5
0 f (=] W f |17
21, 99 ST R f(x) = 5 TMg(x)=x & HoH WaR* U {0} H wfenfod & @
Freiffan W H:
0 (F+g i) (-9 @
i) () (x) (i) @(”

22. Wf(x)=ﬁaﬂ§lﬁaw‘1ﬁ'ﬂ'{3ﬁ3ﬁml

23, AR fo)=y= z—j,ﬁr fag T f /() =x.

TS U9
& 24 935 dF & ¥ § 98l W gHT(M.C.Q.)

24. 9 ST T 51 (A)=m, A0 (B)=n @ AW BH uRwla frd =1 ¥ ot

(A) mr B) w1
(C) mn-1 (D) 2m—1

25. AR[x]2—5 [x] + 6 =0, &l Feieh [ | HewH YUlieh Hoi i Fefyd i €, o
(A) x e ]3,4] B) xe(2,3]

©) xe[2,3] (D) xe[2,4)
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26. f(x)= s T TR
1 1
@ 3] @ [+
(C) (—oo,—1] U [l ooj (D) {—l 1} 2
) 3’ 35
27. AR AT £ () = 1422, A
(A) fy)=f®).f0) B) fxy)zf(x).f)
©) fy) = f).fB) (D) ¥ ¥ %3 &
(G £ )= 220 S @) S ) = flex’y? + 2+ )7 +1]
28. Ja? —x* (a>0) %1 @ ¥
(A) (_ a, (1) (B) [_ a, (1]
(©) [0.4q] (D) (-a,0]%!
29. AR f(x)=ax +b, TEla AR pYolw &1 AR f(-1)=—5 AR/ (3) =3,
(A) a=-3,b=-1 B) a=2,b=-3
(C) a=0,b=2 (D) a=2,b=3
1
30. f()=J4—x +ﬁ BN GRId ®ed £ kT Ui
(A) (oo, -1 v (1, 4] (B) (o, —1]0(1,4]
(C) (o, — 1)UL, 4] (D) (oo, —1)U[l, 4) %l
3. f(0)= 22X grr wfewfi wem £ W WA @ik WfeR Frefared TR 2

x—4
(A) Wid=R, 9= {1, 1}
(B) Wia=R - {1}, iR& =R
(C) Wd=R - {4}, q&= {- 1}
(D) "id=R-— {—4}, 9@ ={-1, 1}
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32. ()= fx—1 5 Wi awafass wer 3 Wi qen fe frefafen w2,
(A) id=(1, o), IRE = (0, )
(B) Wid=[1, o), IRE = (0, )
(C) wWa=[1, o), IRE =0, )
(D) "id=[1, o), IRE =0, )

2
x°+2x+1 ) .
33. f(x)= 216 B YA (given) Teld f hT UId

(A) R-{3,-2} (B) R-{-3,2}
(€) R-[3,-2] (D) R-(3,-2)
34, f(x)=2- |x—5 BN YT W f 1 G ¢ WRER FEAffEn TR €
(A) 9id=R", A& = (-0, 1]
(B) Wid=R, 9R&= (- oo, 2]
(C) 9id=R, IR&H= (- o, 2)
(D) 9id=R* I = (- oo, 2]

35. 9% Wid f9eh fau /(x) =3x2— 1 990 g (x) = 3 + x 50 URYG He / de g
TOE €,

4

(A) {—Lg} (B) [—1,
4

(©) (—l,gj (D) {—L j

Rera Tl &t gfd HIfg:
36. M ofitag foh
/=400,1),(2,0),(3,-4), (4,2), (5, D}
g=1{(1,0),(2,2),(3,-1),(4,4),(5,3)}
T Y Ardfesh e €, dl £ g 1 Wid 21
37. 9 &fftSe fk £= {(2, 4), (5, 6), (8, — 1), (10, - 3)}
2=1{(2,5),(7,1),(8,4), (10, 13), (11, 5)}

w |

[OSH N
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T Yo ordfash wer ®, dl FEfaiad o € e (Match) it

. 4 -1 -3
W o 23}03)003)

(b) f+g (i) {(2,20),(8,—4),(10,—39)}

© f.g i) {(2,-1), (8,—5).,(10,-16)}
f .

@ (iv) 1(2,9),(8,3),(10,10);

FATET foF T97 &I 38 @ 42 d% ° 33 7 9T § T 39 &

38.
39.
40.

41.

42.

Hfd JH(5,2) IR = {(x, y) :y=x— 5, x,y € Z} H 2l

IRP={1,2},APxPxP={(1,1,1),(2,2,2),(1,2,2),(2, 1, 1)}

ARFA={1,2,3},B={3,4} INC={4,5,6}, WA xB)U (Ax C)

=1(1,3),(1,4),(1,5),(1,6), (2,3),(2,4), (2,5),(2,6),(3,3),3,4),3,5), 3, 6)}
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'?il'ﬁ:{(x—2,y+5): (_2,§] ,?‘ﬁx:4,y: T

a2 A x B = {(@, %), (@, ), (b, x), (b, 1)}, WA= {a, b}, B = {x, y}
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