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(QUADRATIC EQUATIONS)

In this unit students will learn how to
L/ - /‘.’. d/ eala(Sssas
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1 BBl p S 2k
S S etolr Gsnr e s S 8o
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J:G’J(:’a (x2+’é)+b(x+%)+c=0£ax4+bx3+cx2+bx+a=0
LSS U
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S arb=crd BIUMAS @ va) @ +b) x+0) W +d) =k &
LSS VIS5 ossr s
\Jax +b=cx +d, (i)

\Nx+a+\x+b=+x+c, (ii)

\x? + px + m +\[x? + px + n = q.(iii)




:(Quadratic Equation)—=—/ltl—"%.35 1.1
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: (Solution of Quadratic Equations)‘)‘) K U; "G 1.2
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(Solution by Factorization)d)-.; 2= 1.2()
o uj&“ uﬁplsdjgx»/ e hls Gt s U
a?+bx+c=0 (i)
Ix rs=acnir+s=bBunEe L sarsund Li)enls i
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ac=3x-20=-601lc=-20,b=-7,a=3
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df 3x2—-12x+5x-20=0
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e 3 e
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o= O(}’igtx@u:@’.@;l/; U A1 552 - 30x =0
S5x(x—6)=0
= 5x=0 L x-6=0 = x=0 L x=6
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- {0,6)er S m
(Solution by Completing Square) Zﬁ/-/‘dt’é_z.’ud‘j 1.2(ii)
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_ES S 2d e - 3x—d= 0. (X
X2-3x-4=0 (i)
ER NS N NSV
x*-3x=4 (ii)
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22— 5x-3=0
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xz—%x=% (1)

% (— %) = —% G"{d}_’a/“c”_%//d:ﬁcﬁx
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AT EES,
>4 4
@. (+7)(x-3)=-7 i) “3o-F=1
X x+1 ) x+4 x-—2
(ii1) T+l x =6 @iv) 2 x +4=0
x+3 x—5_1 . x+1 x+2 25
S V) Y2ttt 12
ESET s 2
() 2—x-20=0 Gi) 3y2=y(y-5)
(iil)) 4 -32x=17x2 iv) x*—-11x=152
x+l _x 25 o2 1 1
S T T VM) 9Ty 3 x4
-é’id‘jﬁ_&f/ﬁ;:@;!ﬁugf“}.,)Ju’ -3
6) Ix2+2x—1=0 (i) ax’+4x—-a=0,a#0
(i)  11x2—-34x+3=0 v) IZ+mx+n=0,1#0
(v) 3x2+7x=0 (vi) x2—-2x—-195=0
1 7
(vii) —x2+75:§x (viii) X2+ 17x+%: 0
. 8 3x2+5
(ix)  4-3 773,41 x)  7(x+2a)?>+3a*=5a (7x + 23a)



(Quadratic Formula)Us* /2559 1.3
:t/UléMMle;/ﬂf;U&u» 1.3(i)

Derivation of quadratic formula by using completing square method:
a# O,?.c“_axz +bx+c= ngjd/&vd/a!}l/&.nu

-u}L/U’ilaﬂaé_/’/f:ﬁ/,a/g//;Jal;V

b ¢
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a” " a
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2
e L SE S P1udnd (Zb_a)
,. b (Ajz_(£)2 c b ¢
et 2a) T\2a) TaT 42 a
( ijz b —4ac ]
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(x + Z)z =% 4a2ac Lé/ﬁgus)

£_+3lb2—4ac - x—_—b+ b>—4ac  —b b —4dac
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(Use of Quadratic Formula)JW—"1§1y* .2 5.5 1.3(ii)

J.uu-n@cn;&n@cnﬁf:Jgf‘alﬁﬁ”%.Z:J_/J’[u;’)PJ(j/:U//GJ./}»
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2+ 9x = 522
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5x2-9x-2=0
fu}L/j&Iﬁ;L/&)'raaﬁ +bx + ¢ = Oz labr Ssss
a=5,b=-9, c=-2
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£ +x—2=0Lwd S x=941r_011 L x=91011 &
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2x+1 x-2
x+2 x+4-0
Qx4 1) (x+4)— (x=2) (x+2) =0 e IS F SNl S

22+ 8x+x+4-(x>*-4)=0
2x*+9x+4-x*+4=0

¥ +9x+8=0 L

|\ﬁ,—/o

c=8,b=9,a=1 J

. N N .
&—L/'/JW’)C= b 2ba 4ach‘Jb
_9£1(9)? -4 x1x8
2x1
_9++/81-32 -9++/49 947
= 2 =T 2 T2
9+7 =2 -9-7 -16
x="p =mp =1 L x=Ty = =8

ce (-8, e St Lebladngs -1, -8
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) 2—x2="7x (i1) S5x2+8x+1=0
(i) B3x2+x=4[3 (v) 4x2—14=3x
v) 6x2-3-7x=0 (vi) 3x*+8x+2=0
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i) —- f5=1 (viii) f:f—z—x_
i) T+ ﬁ =2
(x) —(l+m)—Db2+R2I+m)x=0,120
L’/JQL./"'U.?/(JL.’J&JJ»J/UIIJL/ 1.4
(Equations reducible to quadratic form)
c%}’b’/l?u:f:J:L»&/wuﬁ;?ZQ/&J;AL(U!J@JU%V(ZVI

e
S ad e berc=0 (i)
s Srss U yuch’_L//J,Afx“ = y2ux2 =y Laxt + bx2 + ¢ = O lsls
_§_Jndjb
SIS - 132+ 36 =0 GIO%

- 132+36=0
=y de=y )

y2—13y+36=0 -‘L&?&C/I’J (i) tsls

Q
=

= V=9 -4y+36=0

= Wy-9)-4(y-9=0

= -9 (-4=0

=  y-9=0 | y-4=0 (&

= y=9 L y=4
Lé/yzxz
x?=9 L =4

= x=%3 { x=%2
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e api) +ﬁ= c (i)
SIS enl22x- 1) + 2x3_ -=5

2(2x—1)+2x3_1=5 @)
2x—1=y I,V/Lf/
e Qb U AU bilr

2y+%=5 L 2y?+3=5y
= 2y>-5y+3=0

—(=5) £/(=5)2 — . -
y= (5)—\/(21)2 4X2x3 LL/JWIU)’/UJ.J)»
544[25-24 541 541
= 4 = 4 T 4
+1 6 3, 5-1 4 .
yETg ==y :4:1‘4"'3/‘}"’5
2x—1=% (Cy=2x-1)
3 5 5
= 2x:2+1:2 :>X—4
y=1 -
2x-1=1 (. y=2x-1)

_9{1 ,%}&5«)’ o

L= & i)
a(x2+éj+b(x+3+c:0 Loat+bx3+cex®+bx+a=0 =hls
st e S % Ldx A Qb el &

LL/Z‘/J} % ,Gd/xu':ax“ - b3+ cx?-bx+a=0



o o el o0

ce dnf bl el S
a—-bx+cx*—bx®+ax*=0

el axt = b + e — bx + a = 0%

e Fleobse Je el s p LS F S ey &

S 2 5% — 1432 = 51+ 2 = 0ol EE T 0

2t — 5 — 1432 = 5x +2 =0
24 5x3 14x2 5x 2 . 5 ]
?_?— _x2 —;-}-;:O LL/KFO—')]/’:XZ}{K}/Z

2x2—5x—-14 - 5+ 2 =0

2(x2+ j ( lj—14 0 1)

x2+)%=y2—2?x+i=y~’/,lf’/u.’/.
Bl AU blags
202-2)-5y—14=0 | 2y2—4-5y—14=0
2y2—-5y—18=0
2y2-9y+4y—18=0 [ y2y—-9)+22y—-9)=0
= 2y-9(y+2)=0
2y—-9=0 L y+2=0
y=x+i N7
2(x+lj—9=0 L x+l+2=0
X - X

22— 9x+2=0 ) 2+2c+1=0

LJW!LUI‘JG&A»
(=9 (=9 -4 x2x2 L 24422 —4x1x1
- 2%x2 - - 2x1
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5'.55+5'.57=26 | 55"+%—26 0 @)
e Bl Az iled 50 =y WP
5
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5y+y 6=0
5y24+5-26y=0 L 5y2—-26y+5=0
502 =25y -y+5=0
Sy(y=5)—1(y—-5)=0
-5 Gy-1)=0
y-5=0 L  Sy-1=0, &
y=5 L 5y=1 = y=%
4,2_.//@/} y=5"
5=5' L 5=5" = x=1 | x=-1
e {tjer S
:(Jd/u)'uL/
a+b=c+d Lx+a)(x+b) (x+0) (x+d) =k

SIS a+2) x+8) (x+5) =19

(iv)

/S5 5 = 06l (LI

5t 45T =26

(v)




(=1) (x+2) (x+8) (x+5)=19

[(c—Dx+3)][(x+2)(x+5)]-19=0 (. -1+8=2+5) |
(2+7x—8) (2 +7Tx+10)—19=0 (i)
xX2+Tx=y ,J/,l,r(up/
e Qb AUl
(y—8) (y +10)— 19 =0
V+2y—-80-19=0
y2+2y-99=0
2+ 1ly-9y-99=0
Yo +11)=9(y+11)=0
y+1D)(y-9)=0
y+11=0 L y-9=0 &
(‘—L/@J) y=x2+Tx

2+76-9=0 L X2+ Tx+11=0 o

LL/JLJQ}LJ}”/GJJ}»
—7 (72 - 4() (11)
= +/(7)2 - 4(1) (-9) L x= 20
B 2(1)
T+49-44 —7+4[5
_—7£4[49+36 7 £+85 = > == 2\/—
= 2 =7 2
—7++[5 -7+4/85
‘.‘L{ 2\/_’ 2\/_}%&&
-g‘;&-’fuiuu(}“s@;
. 2¢-1122+5=0 2. 2x4=9x2—4
3. 5x12=TxV4 -2 4. X3 + 54 = 15x173
— 2 —
5. 3x2+5=8x"! 6. (2x +1)+2x2+1_4
X x—3 4x+1 4x-1 1
7. —3+4( x j=4 8 o 1tm+1-%
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Xx—a xt+a T
x+a x-a 12
1. 2x¥*+x-6x2+x+2=0 12 42%+1-927+1=0

13,  32%2=123x-3 4. 2v4+642%-20=0
15, (x+D((x+3)x-5) (x—-7)=192
16.  (x—Dx-2)x-8)(x+5)+360=0

:J’}L./(d/l..)) Lﬁff’;/ 1.5
e Gl S rp st e § i L ULEE LI U7 hslnns
x+3=x+1 s Afx—1=x-2+1 b ZJe
(e l§ \ax+ b= cx+d 1.5()
SIS ABr T =20+ 32 GHOD

10. X =23 -22+2x+1=0

3x+7=2x+3 Q)
de/gd!)’luiué(i)abl/
(\Bx+7)? = (2x + 3)?
3x+7=4x+12x+9 L
L.L/(/};?/&Ul/‘dﬁd)/‘:}’
. 2 =
/LJ’&L&&/K&’)V&L«)’ o 9x+2=0 AT
o . w3 f 3 (5
e Ernrr P L P =L/ s
c =992 -4x4x2
r= 2% 4
_-9+181-32 9++[49 947
= 8 = 8 T 8
947 2 -1l
SRR P
=Ty Tm 72 :

e Ssx=- iuﬁ(i)wu by

1 1 -3+28 1 25 5
T

&S lnx =204 )=l
\3=2)+7=2(=2)+3 = f1=-1 kS
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e I AL LSS b (atslox = 2 STt e &S by,
S

S xra+xr b=Ax+c 15(i)

S A3+ x+ 6=Ax + 11zisl G

\x+3+x+6=Ax+ 11 Q)

c&id/(b}!/lu;};)é(i)abbf
x+3+x+6+2(Wx+3) (Wx+6)=x+11
22+ 05+ 18 = —x+2 (ii) L

Léé/gdl/lu]ud:(ii)abl/
42 +9x+18)=x*—4x+4

3x*+40x+68=0 L
e &SIy B G
—40 /407 —4x3x68 —40+/1600-816
o 2%3 = 6
40 ++[784 40428
- 6 - 6
40428 12

_40-28 —68 -34 .
x=Tre=Tt=2 L a=Too=Te=Tg &

el Snx= _TMuf(i)aUP ey

3449 34418 [-34+33
3 7 3 - 3
25 [
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1.

:JI;L./‘J(ﬁ\/x2+px+ m++\/x2+px+n=q 1.5(iii)

S A3+ 36—\ - 3x+ 9 =3l I

2= 3x+36-2-3x+9=3
Aosey UG
\y+36-y+9=3 7
L&é/g.i')"u;))

y+36+y+9-2(y+36)(\/y+9)=9
2y +45-20/(y+36) (y+9)=9

“2\y2+45y+324=-2y-36 | -20/y2+45y+324=-2(y+ 18)
y2+45y+324=y+ 18

sz_&/&:’l)tuiuug»

y2+ 45y + 324 =y2 + 36y + 324
99=0 = y=0

x2—3x=0u{:—x2—3x=yf}:.(

= x(x—3)=0
x=0 x-3=0 = x=3 &
uSLenls x=0,3
~e {0, 3)er S m
= 47 E
SV (SIS ST
2x+5=+7x+ 16 2. x+3=3x—-1
4x=A13x+14-3 4, 3x+100-x=4
\x+5+x+21 =[x+ 60 6. Ax+l+yx—2=/x+6
\/11—x—\/6—x=\/27—x 8. \/4a+x—\/a—x=\/21
x4l -R2+x-1=1 10.  AR2+3x+8+x2+3x+2=3

N2 +3x+9+\2+3x+4=5
10 5%
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_c‘,y dz.l,vd/ e hals(Gsnes

ax?+bx+c=0,a#0 (b) bx+c=0,b#0 (a)
ax’?=0,a#0 (d)

_‘L)l,ijU)}'/ufaxz + bx + ¢ = O slbr Sular S8

ax’=bx,a#0 (¢)

4 (d) 3 (¢ 2 (b) I (a
?ugzi_)féé./f/u,u&»»
4 (d) 3 (o 2 (b) 1 (a)
_4"_0}”/507./}»

b+~/b2—4dac —b +/b?2 - 4ac
X = 24 (b) X = 2a (a)
re b+ 3[[;2+ dac ) ‘e —b+ \lzbaz + 4ac ©

U B G L Lxt — 151+ 56
G+ 8 -T7) (@

G+ 8)Ax+T) (@) G- -7 ()
e Qs & S Be i o
ehlu™  (b) eh-died  (
@ el ()
ufl-‘a(:’d%x +32-0 4+ 6 =0 Msls
.;«!)L/‘j Vs (a)

bl ()

(x—=8)ul(x+7) (b)

sk (b)
3@

O

_;UIYQC}WJ
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—eer S - 16 = 0ol

{4} (b) x4} (@

{£2} (@@ {2} (o

Lo Q26 = 303 + Tx2 = 3x+ 2 = O hsls

ehlaUde  (b) ehlag ™ ()

L @ ehldled  (©

e 17— LUy )5t

s =150/ S SF 2k (i) 2+2x-2=00 L

xi4+x+4:3ufiu:d¢‘5’?”‘f°"“
_uﬁdﬁrbé:u;’é’/éL/w/ubL/d’/}»
\Br+ 18=xJ/F (i) (Zx j _4J/J’

-uf’d._.fqid/abbvxfﬁ” (viii) ~uf6uy/} JC.'/UL»”L;-J)})
-J.‘.ag.@/?d/c«bl/dzly (x) -uf”i_.y}d/;,uudu.pi
g

‘qﬁ dJ.L:’V‘J YT Ts 91Y))
- uj%}&gﬁd;/f/c«l)w&/)»

- ‘LrUKQ/LL/f}’”J}”JG&»»

- %Ja{ax2+bx+c—0 a#0 o fslr
elrfK252-1=0

|

e Jﬂc_duf e 23074520

- ‘a._.{dpl(ul;bxz 9=0

sl ..{l‘LglJ»zv(:«l)L/J ~x4+x3+x2+x+1=0
_4"_l7'Uv;(Ja e/ 2B J/aulf»*u’b?gfo;(el;b«‘
-‘LJM&’}L/UJJ.F‘%%Z: ,Lzuufj"uﬁu%,uwu{i
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Gsas L ‘é/;:}(bu)pa»;ﬁ = /,:CJ;/ Py (}"”L‘J/:?:JI;VVQ
_45_0&(_»1»4{;/;;/»&@;&

umt,w@f’ a, b, c,?. ax?+bx+c=0 c«bb«‘d/;z)g/uuﬁ(variable) /.’:”.:‘x
_‘LGM:J;L«‘&/J;JUJ.L:VQ(b_a # 03

-Z.lvy/d/fut % ﬁ%%;didﬁ%&ﬂgﬁ;bbﬂ/ﬁ'c«b@@

_‘LL"}’ZJ: Jiv o) ﬁ':‘ - u?l}V(exponential)JVa}
-‘L&Uv;’/c«bl/d/jg ‘ﬂéé:«/‘u&d/lg (expression) £ & U el L]
—b £/b*> — 4ac

—cbax = 2a U}”/G(ﬁ/}»é Zax? +bx+c=0,a %0zl

‘Ll:’('ogdpau;?)d},?/ﬂ/u;l;l/(f.u»
YA NG
U B8 e (iii)
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(THEORY OF QUADRATIC EQUATIONS)

LunSne uidstnml ey f oy ‘
<4/ - /7 d/ b’ —4ac (Discreminant)oﬂ'( J/ Lax? +bx +c&B G &

Nyt (:h" i 36l &J)»Jﬂd} V-1

£/ &5 4 (Nature the Roots)rL—'"l d/ uj il O}l whslrGossss s

_L/&.'.ﬁd/:} L/’/J’:A;L«Aml:/r)’”(wl Jjué.:al;l/ (5./)»8!:(5) &

rL:’.l JJ;J&JI,?#/&L/)&EJA,&" rﬁl’”téﬂdnﬂ = lsl (5./)»3}4(5) &

-uxéﬂd)

s r)” (Cube roots of units)g’ﬂl/ly((j(l &5

_t/a)zulwjﬁu%JJl/Jg(Complex)uﬁg?{LJ(l &5

£/ :«:lf'(Properties):a.l;lr‘é d/ Ju@ééﬂ .1

LSSy e SN L hos o1t L1 s

-t/ r}‘" Jw §(Co-efficients) s /du&ul(Roots)J L e olr sy &5

-l?/(:l"b.«/g}'louur{ng’uﬁu’lﬂéd’fabl.«‘&»»(jnd) &

,,é-l:/r‘»l”uf’g/ :«gd/umﬁf&/lﬁfr:"”luﬂ:«l;l/&})uéﬂd) &5
-Un/.lf.(Multiple).‘n"‘"(,«/‘d"luf.gj’)u;u}fKuju
n/,l/,é;ﬁLng:,nf KU /ﬁuj Iy
-}’l/,l/,LJﬁLﬂ%)J)guj Iy
l://:uzlf':’/(Relation)JwLﬂ‘L.JLJu
(U L a3 priaBaa+58=10" 1)
-u;«/,l/,Z:uaere)u’( u]»., /d" buslos% Ku‘j Ly,




6/‘7 d/ (Symmetric function )J‘ G }:’ L J’ Gf L‘LC.»LUJ uéal;l/&»»)
/S
It e UL s G L G e LS eblrGonss a5
N;:JJ.)'Z:/J)L—J sind s L ebslrBoin 5
2 (K ) x + (e PSS 1) =0
L‘t:d?l;twJ(f‘u::.rﬁd’,)’@/}?unu"’uéc«bl/(jnd)ﬂuloc/ﬁ &

1 1

e 2a+1,20+1 . az,ﬂZ ° —,—5,
a Q 1 1
° —,),, ° a+,B,—+—3

£/ O] _PK(Synthetic Division )ﬁ.ﬁ ‘f{ 7 &5

e den L 22 o e
M‘.’.J"lu:l(Remainder)é&éL/{Zﬁ.L(}/}(&J)ugf(}J}/Jﬂd; .
-l:/ (}1" (Quotient)
J/()"‘:«EJA,&Vr)"‘l?;u‘&?é.:(leros))u,]d:‘,?//?(ﬁ o
£/ e & uutﬁp""w,&'ﬁrk’b?um“_;q/i’umLG’; e
-B/J’.:«bl/&/)uf?nk)dﬂvgl FeisloS] o
J’ (Biquadratic equation) =3k $.s /lg; U J’ &?7 ys b"d’)lr‘"/(’ .

s

,.?.-l?/ ‘f s (Simultaneous equations)U9Isbasl A a3 J /:,:a » &
GBS 0Ltk o
-un&/;»uf flladsr o

k -4/ J’ S l;:c.‘.'a‘)lw‘&JJ))}QPI‘OblemS)QU’}’L (Real life)(f £Jb L Iss 9
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:rLJ"Ip(u-"uLu;bL/“f.u» 2.1
u’l4(}7/."4/:«!)@(5./;»(Zb.«l-wL/(JllaJJ;ch;ﬂchﬁu;lJV6./)»

_Zq‘/rjl’”ayr"gfujué
:_"aL*ri)“’;d/(bz—Mc) DAJ{J/L ax2+bx +c H’(ﬂu» 2.1.1
el S
ax>+bx+c=0,a#0 (i)
—b—p2— —b+fb2— s
i b 21; 4ac/’i b+ 21; 4aqu””£

7 B b () < lsls S < 4 ca,’.: d/“bz — 4ac” ,.12./%’ {(L:"l d/uju 0]
_Lgl:'%pr/'Kaxz +bx+c
L/r:L-”'M./{J/ K l—F0sy 2.1.2
-ujL//Lu;’U’fJ,}@AMU;J.‘Q/’LL/’/”}’%/&U@/' K tslns (s »Jﬁu’)ﬂ
~“é(ﬁl’”v,¢{g}/.gu;l)bﬂdj@/)

(b) x2-3x+3=0 (a) 2x2—-Tx+1=0
(b) x2-3x+3=0 (@ 2x2-Tx+1=0
a=1,b=-3,c=3 J a=2, b=-17,c=1 J
o,&'*‘/u"/.=b2—4ac a/@‘/g}/.=b2—4ac
=(=3)2-4(1) (3) =(=72-42) (1)
=9-12=-3 =49 -8 =41

i J/'._/Ju’,ru“td/ u-/mf,__u "5 2.1.3
“ — izl 2 4
M‘“{U/ KU1l Ut b 212 4acJ’u:’_/,ax2 +bhx+c=0, (a#z0)=llsGn

- b? —4ac

_uF L SIS s st Plest, a
s e VPP L il S —dac >0 ()
(G }Juémln;é /J‘( B —4dac>01 (i)
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s (EV P Sl 1w — dac =001 i)
e (Imaginary) 2 AL w9 — dac <01 ()
J‘).;abL./J;ll:/r)L”'(LﬁlJUJ;JZ/_.;A;L./‘J.» »Jﬂd} 2.1.4
SIS ezl S
el K n 2L IS piin A
Stz L SIS Udnlmn E ot i 5 i1 Il iz CHED
e

(b) 2x2—-x+1=0 (a) xX2=5x+5=0
(d) Ix2+8x+1=0 (c) xX2+8x+16=0

¥-5x+5=0 (a)

el i e ax® + bx + ¢ = 0 sbrSilar G
a=1,b=-5nc=5 Jt
o,vfu"/ =b?—4ac
= (52— 4(1)(5)=25-20=5>0
-§-u5’d/J[/,’§.aJo/J/f{
VA4 (&b)dbt/juj’/.,id’

¥ -5x+5=0 LL/JL{K}J/&UP%A
ce —b £/b? —4dac
- 2a

()54 (5 5£425-20 5445
= 2(1) = 2 T2

i G P E T 0 e n6
2x2-x+1=0 (b)
a=2,b=—-1xsc=1 J

aﬁ/J)=b2—4ac
=-12-42)(1H=1-8=-7<0
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R
_u.?/,l/,t/;!&?}/f‘fbuéu’l
LL/J?{K&/)}),;{/@/@UL—A

22—-x+1=0

_ =b £~ —4ac _ —(=D D242 ()

*= 2a 2(2)

C1+\1-8 147
= 4

B 4

s . 4
_uj/,i/,t/)!&a}/{u’}uéai;l/f%/zw
x2+8x+16=0 (c)
a=1,b=8 . c=16 Jz
osd ) = b2 — dac
=(8)2—4(1) (16)

=64-64=0

ot (P S d a pod G L
JF,JJJ/;QMJ@UL/

x2+8x+16=0

(x+4)?=0

= x=-4,—-4
s ()P s
Tx2+8x+1=0 (d)
a=7,b=8 » c=1 Jbz

kaJ/ =b?—4dac
=(8)2—4(7) (1)
=64 —28 =36 =(6)?
-‘Lé/g}’(/;i.:«?,’/ﬁ
VAP ((}?)J}’t uju“&u’l
LL/(Jadf:.,z{/;e/gl)Vgl

Tx2+8x+1=0
TxX2+T7x+x+1=0



Txx+D)+1x+1)=0
x+1D)(@x+1)=0

x+1=0

Tx+1=0 AU
1

L
x=-1 b Ix=-1 = x==—7
it Pk
t/AJgJ;*EJlerMcénd;u&/_;,uL/u’.u »@nd; 21.5
-unénd;rdt{u-’fuéu'/!f_y?
B2 9 2P T R
Tl +3) 2= 2+ D) x— (k4 1) =0 cbsbe sl st k=31

AT
(k+3)2=2(k+1)x—(k+1)=0
a=k+3, b=-2k+1) » c=—(k+1) Jy
ce e o Sp AT L
b2 — dac =0 &

[2(k + D2 —4(k +3) [-(k + 1)] =0
ATk+1P+4(k+3)(k+1)=0 | 4k+1D)(k+1+k+3)=0
=  4Gk+1)Qk+4=0 | 8k+1)(k+2)=0

= k+1=0 | k+2=0
= k=-1 L k=-2 P p oL _
_én/,l/.u"u;’ﬁk =-1, —2/'/1
= =
_éf’)"’uffﬁ)Ku;l;l/&ﬂu&nd)d}gzﬂ -1
) 2x2+3x—-1=0 (i) 6x2—8x+3=0
(i) 9?2 -30x+25=0 . (iv) 4x?-Tx-2=0
Ju”uﬁ/’/‘f/u;i;l/ul“ér)’”(ui JJ@/&U?!)V &/):Jdﬁd}d;’g/ﬂ -2
_E0
(1) x2—=23x+120=0 (i1) 2x2+3x+7=0
(i)  16x2—-24x+9=0 (iv)  3x2+7x—-13=0
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?‘Lé/d‘(kzxz £2k+ D x+dlnld Ced Sk

—?.5(}” o»;’"cfk?u}w/.uméu?uuw@pﬁ -4
(i)  QRk-1)x2+3kx+3=0

(ii) X2+2k+2)x+Bk+4)=0

(i) Bk+2)x2—5(k+1)x+2k+3)=0

c2=a%(1+ m2)/’/ i}’/'/u)uéﬂ + (mx +c)? = a>= I;L»‘J/iul:‘ -5

_Usda L e+ o — dax = 0eblo SE L E 6

S AVAVA u”u Z (c2 — ab) x2 — 2(a®> — bc) x + (b2 — ac) = 0 = /sl /’/ -7
@3 + b3 + ¢3 = 3abcla = 07

-u,’,?u“btujuccu;l}Lijg/ﬂJ/"éc&lf‘ -8

6) ab-c)x2+b(c—a)x+cla—b)=0
(ii) (a+2b)x2+2(a+b+c)x+(a+2c) 0

_w&"’u’uaiﬁ 2(k+5x+3 0, (k¢0)uuuL£ur’erk 9
AL+ - a)x+a—b)=0ble S LSl 210
:_pL“,wf’Ju-/wJuyKdtﬂ 2.2
a6 2.2
_LLJUJ?KL;{'XIQ/J)
x=(1)" &
=1 L
-  B-1=0 |  @-13=0
= G-D@+x+ D=0 [ b= (a—b) (@ +ab + b]

x=1=0 | 2+x+1=0 LAY
—1 N2 =41 (D)
= x=1 L x= 2(0)
_—1#a1-4 1443 14043
- 2 - 2 - 2
-@?J!/MJ?LJMQJ.JI

e Sy




oAt A S L S 222
- = _2\/__3/5i_1 +2\/_—3g}dl/lgu‘-%/»£&ﬂ

e (Article) T L0 e 1 (7 - 2! /”?uj’(/(@;v) o8l u’( (afu
LyS
_"JLKJWJJUMLJK! 2.2.3
UK 5o (PN e’ L f6 00 S E =t (a)

-elbn
u: ul?’f u‘ \/—3 i_l +\/—Jl/yu’a{£dg —
S =
= - 2 = 2
( )_1+(—3) /-3 (—1—\/—_3)2_1+(—3)+2\/—_3
= 2 = 4
_2-n[3 24243
= 4 = 4
C2(=1 -/-3) _2(x1 +4/-3)
= 4 = 4
_—1-n3 _—1+4+/3
= 2 = 2
?no):%Efu}’i_c_d/gg/uvﬂujg&ij{m(@%ui

:;vn._,{n_,,/d-"uhﬂl/uuhf“&é%,ﬁéat‘ (b)
w—l 2\/_ 1+2\/__3:1_.,:.d!/j?u5£‘j&: _;’::,

rschincian 5550

-3 13 143
a 4 -4 T4

4
:4:1

~ BT Grs



SN D@ @=1 or =1 &

=0 .0=1.0=0

_;bnu/PK;f/;:Jl/pJ?ﬁ}_gﬁ{Jﬂ/é_~f.ﬁ (c)

=1 = o.02=1 fuj&lgﬂ: —
1 1
- — 2 — — o
0="7 L o= ¥

_c"_b*)l(;/u..ddujgu’%fbgﬁﬁj(l 14
et e FE LS St (d)

1+0+0w?=0 &
-u;z..,ﬂujgéékﬁ_l _2\/__3/;i_1 +2\/__3< Pl x?
wzz—lgzg ; mz%B I

JKKJ,/,»L?—1+m+m2
PSR

- 2
—1+\/_—1 TR
=5=0
l+0o+0’=0 Ue
-U.?éjﬁ'écfdﬁ',wﬂcdl/fﬂ
i) l+?=-0 () l+o=-0 (i) o+w?=-1

LSSy e S5 L e e S i L6 224
_quEJwﬁmcho, lfuﬁwkomﬁ
o'=(?2. 0=(1)?.0=0 I3
0B =(@).0?2=().w=w?

w3 = (0)3)21 = (1)21 =1

(0—5—L— L __1 —@—(D
IO SO S 2 O 2O




1 1 1 [0
16 — —— — - —
® _0316_(0)3)5.co_(1)5.0)_co_m2
I I S B
- (1)27 - (0)3)9 - (1)9 -

A O [ O PP A I G By
(1473 + (-1 -3

LEE 5]

= (2w + (2?8
=256 @8 + 256 w!¢
=256 [@8 + '°]
=256 [(03)? . 0 + (%) . W] o w=1)
=256 [®? + ] (w+w*=-1)
=256 (-1) =-256
By -y G-y k-0t St EHOD

W=y = (= y) (= o) (x— 62)
R.H.S =(x—-y) (x — 0y) (x — 0?y)
= (x —y) [x* — 0%xy — ©xy + ©y?]
=(x—y) [¥2 = xy (0% + @) + (1)y?]
=(x—y) [¥—xy (=) +)’]
=(x—y) [¥* +xy+y?*]
=x3-y3=L.H.S

= WPYRa =

A P Y, U D
_“é’/}b”&og -2

(1) (1-w-n?) (ii) (1-3m-3m?)3
(i)  9+4m+40?)3 @iv) 2+20_202) 3 _3m+3m?)
9 9
W 1B+ 1 -VBe (i) (‘%E) v (‘%B}
(vil) o7+ m¥-5 (viii) w8+ w7
BHY+2-3xyz=(x+y+2) (x + 0y + ©%) (x+w2y+mz)fé:/.b" -3

(1+0) (1+0) (1 +0) 1+ ... 2n factors = 1S St -4
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b
s — (§3 4P 3 u-) e s AGn 2.3

b 2 — »\[
-uju"uiax2+bx+c:0obl/ 2b 4ac b+ b = 4ac~’/u_w laf

_4‘_2/&:’/0 /)luj/d)ﬁéx/ﬂﬁ%fﬁgb, a2

= o= Us~— §24—* ssl(Roots) U 2& azlsl—Z 155> 2.3.1
b - A 2 _ _ - ' 2 P
J}u,j&/ur_.’xy}d}g/ﬂﬁiﬁ= boNb 4ac/}la= bt 2ba 4ac/,/’

2a

Jrfg(f)’u =a+f
_—b+\/b2 4ac —b — \/b2 dac
- 2a
_=h+\p? - 4ac—b \/bz dac b
- - 2a a

hf/z‘jilﬁgw)/ZQﬁ

_ (—b +\[b2 — 4ac) [—b —\[p2 - 4ac]
- 2a 2a

_& b): — (\[b: — 4ac)2 b — (b> - 4ac)

4a? 4a?
_b2-b2+4dac 4dac ¢
B 4a? “4a®> " a
;Q//zWLP/;’S*j'/"‘l:/_//"Jiluﬁl&r{quﬂﬁ
b /d)ﬁgx
24678 X2
N
p_S_ (ST )

Sk x2



S I A LS S By 232
S el § K3 fe Ude i A
'..éf’l’/b//bybﬂ'J!fg(Roots)J’bu/ﬂé’:J"fu}'u,p

(a) 3x2-5x+7=0 (b) X2+4x-9=0

_u,?ujuz:3x2—5x+7=Oc«bL/‘ﬂA’a J/J”/t// (a)

Jﬁguj3/=a+ﬁ=_§=_(_3—5)=% -

PSS = aﬁ=§=% 3!

SRSl dx— 9= 0ehlBula S S PP ()
a+ﬂ=—§=—%=—4 b'/.’.
aﬂ:i:__lgz—g sl

t/")L'j/_“ang'w”Mtuy_“al}L_/‘(joJ)))éﬂd) 2.3.3
_ujL/ML'nd//K.‘é{/Luﬂlﬁ‘dl»g/ﬂﬂ
—_—r S L u'Ju (Sum of Roots) —ss" K.JJu — (a)
9142 (Multiple) —** £_(Product of Roots)
J/laéuju(Sum of roots);!fggjgu£3x2 + (9 — 6h) x + 5h = Oal;b«‘/ﬁi
_u:/’/ (3L‘” :/x.’:' u(“h”;"ﬂ/,l/,é:l}’/?ai(Product of Roots)— Vi
L35 + (9 - 6h) x + Sh = Ocsbs Busl S PP

a+ﬁ=_§=_(9—36h)=6h3—9 _
W=a=3
o+ B=3(of) N7
6’13—_9=3(%j s 342};—_3’2=5h L
2h—3=5h = 2h—5h=3
B3h=3 = h=sool
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-)’4'/,'/,£—)AJL}¢2,.—)~J}‘7;KU)’{I—/£— (Roots)U')u_..«? (b)
pred KU, L (Roots) "1/ 4x2 + 3px + p? = Oalﬁu/ﬁl-“é")"‘ag(fp

-n4l/,£ug

JUn(Roots) 124 4x2 + 3px + p? = Oz lsls B, afl
b__3p

a+,8=—a_— 4
2

aﬁ:i:% il

2+ p2=1 ,(,[

(a+ p?r-20p=1 c“’.u’l

S o (B)y

= Op2-8p2=16 = p?=16 = p==x4
:;4/,1/,L;,«_/Lfc“L;J/'K(Roots)u"’f Y2  (C)
b3S W 3IB U R L 2= +10=0 =blS]
Jus (Roots)gfbuéx2 —hx+10=0=blra— 3/5!0{1@/&/'

a+a—3=—é=—(ﬂ)=h

a 1

2e-3=h = 20=h+3 = a=¥ (i)
a(a—3)=§=1—10=10 B ala-3)=10 (i)

LL/@/)J:(ii)&')L”&{’:.Ja e (1) lsbr

(05 = ()50

(—) (—j:m = h2-9=40, )

(S o) ngé_n”L;L(Roots)uJ v (d)
(w(Roots)J"’uL;,bL/(jnd; B a L2 2o+ 58=T7 1)

/i ?.{r}” =dp
- 2a+50= 7y’n£)J)lu;€(Roots)uju£x2 —5x+p=0=blfila
105%L




JunU L —5x+p= Olslsp, 0{/7

a+ﬁ:—§:—(_1—5j:5

o+ f=5 = f=5-« (1)
aﬁ:i:%:p = a,B=p (ii)
200+ 58=1T (e (i) N7

;L/@/}uﬁ(iii)abwcﬂgd/ﬂa(i)al;v

20+ 556 -o) =17

200+ 25 -50=7 » Ba=7-25, 14

-B3a=-18 = a=6 @iv)
f=5-6=-1 = S L (iv) ()

LL/(@/Juﬁ(ii):«bL/u,‘:gd/ﬂAl o

6(-1)=p = p=-6 X
u.jé.yzé.;u/u]»_._aﬁJ"'L)ulJ»z;K(Roots)uJu_/e (e)

-un/,l/,L
»ur{K(Roots)JuLSxZ +(7-2myx+3=0 a!abﬂ/'ﬁi-“épl’”a{’jd/m
_n/,l/,ékw’gn%:b,/d”la
Jusn L5+ (T-2m) x +3 = 0=bols B, af /P
b 7-2m 2m-17
o+ f=— =" 5 = 3
aﬂ:i:% J}'
o+ f=1 (1) ,J/g[/u’/
off =74 (i1) 7l
a+ f=of < 8Gi)si)
2m5— 7 =% “AJi

=>2m-7=3 = 2m=10 = m=5
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KA
-

2.3

_“ér)‘”..«/‘“b/)l/}‘{/ﬂégf!/u;l;v(ﬂ/}»dl;’.?/ﬂ -1
(1) x2—-5x+3=0 (ii) 32+ 7x—11=0
(i) px2—gx+r=0 Gv) (@+b)x*—ax+b=0
(V) (l+m)yx2+(m+n)x+n—-1=0 (vi) Tx2—5mx+9n=0

Sigeedde 2
P Roots) S L1 e 6P Lok —3x + 4k = 0hilr (D)
_nll ¥
(Roots) Sl oK (Roots)uj3/£x2 +Bk—7) x+5k=0=bls (i)
A 3 b ASE
Sigeadle 3
2o KUy /L(Roots)gfb 20 A + 3kx — 8 = O lsls (1)
%6557 KU /£(Roots)u‘ju£x2 —2kx + 2k + 1) =0=lsbs (i)
i ér}’” o) Jp -4
O 1A Roots) S 2 — x+ p = 0ebsls (i)
nl) KZuf(Roots)Jﬁuc’:xz +3x+p—2=0=lsb~ (i)
ﬁ“é()”aéd/m -5
_Q/’/cf,lf’/3a+ 2,B=4ij.Zdr)uju£x2—7x+ 3m—5=0c1sL (1)
-u:/:/,t")’/?)a{— 2= 4&’?59)‘)’215)@ +7x+3m—5=0=bl+ (i)
ekl 3f= 18F L s S L3 2+ Tm 2= 0bls (i)
-éf ot d d/m -6
/,145/1;,w£9;..{wi».‘,/d‘”lwuﬁK(Roots)ujuéuiuud;',ypﬁ

U
6)) Cm+3)x2+(Tm—5x+Bm—-10)=0
(ii) 42— B+5mx—Om—-17)=0
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(_f/“:'/ )L(Roots)d') :/L_*J;L/‘Lf.u» 2.4
(Symmetric Functions) :J‘J v
:__J;{/-)?dv"}Lj'._f/yz/_(Roots)J‘)uL_",bL/&/w 2.4.1
J;JJJ;/J(ﬁ)Uzéat'ﬂy/?ukéiJ@J/”‘féujuéal;v&/}»
TGSl Sy
fle,p)=0a’+ p?
fBay=p>+a’=a’+p> (- prrat=a’+py
=f(e B) )
inB=2sa=1 . EredSo+ p+3apina=2p=1/ D
-;;f,»}#u‘-’oéJm + 3+ 30f
B=1Lsior=2—> Clgld

o+ 3+ 3af=12)°+(1)+32) (1)

=8+1+6=15
a=1 » pB=2 —
a’+ f3+3af=(1)+2)’+3(1)(2)
=1+8+6=15

_cb;t‘//:w:(d‘@_fﬁé Bl aa®+ BP+3af M
LU'/IJJJL);_f}:"L(Roots)u"‘uL_;J;L./&J:» 2.4.2
:L‘/(}L-)’_;agu..‘/ﬁ/d/g,)u—/d)u

s bl f a i
JunU' L ad+bx+c=0, (@az20) (i)

a+ f= —g (ii)
of=" (iif) !
_ S L yetobe Gsn FE L s U i (i) sl
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“iziu;?rmfxufuv,f{wu?&v 2x72 = 20+ 1) =2+ 24 i

~Jler s

i J:‘; U dﬁz/;
ES T LA

D(x)=22-x-3=222-3x+2x—3 @;’uw
=x2x=-3)+12x-3)=(x+1)2x-3)

-1 -1 A B .

2 —x—3 (x+ D2x—3) x+1F2x_3 S

1=AQ2x-3)+Bx+1) iiefa(x+1)(2x—3)3 Ui
e &, AV /u»lﬁf J&/ »lUs s S L xonr S Al L wisls
IS

2A+B=0 (i) s  —3A+B=-1 (ii)
gl wSfeB= _5—2/;1A = %:,é,/ S A G)

1 1 2 P
34+x—22 5(x+1)" 52x—3)
-QJ;C».QJ}(lpKL/’U’L{/u;/u”L(VJfD( i
_z_uwf e ond D@ VS 25K N oS ()
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LGSy FaCB AU PTG

_.u:;_//cfldbﬁb}fdl/luiu (iv)

-ufiufdﬁ'/'hﬁ?]}’/u;}’/d}uj» (v)

L;lﬁd/umﬁfJ:‘?’”@é{u,u,/u;/dméu%‘f»ﬁg d/xJ)ui» (vi)
-u‘&rd’”lau;ulf»/l/

BES e P A LSS i)

=" =

Nl i AR
1 Tx—9 ) x—11 3 3x—1
) x+Dx-3) ' x=dHx+3) ’ x2—1
4 x—35 5 3x+3 6 Tx—25
) x2+2x-3 ' x—DHx+2) ’ (x—dHx-3)
7 X2+ 2x+ 1 g 6x3 + 5x2—17
' x=2)(x+3) ' 3x2-2x—1

e 4@/»‘-—/&»_{1/00@)?‘?&(‘{ J/-/ 4.2.2
(Rule ll) —F~21.~"1
ni nuﬁf“m// 652}1;}’2(5 i /nJD (elax + b A28 LG

1 2 n

(ax + b) (ax + b)2 ) (ax + by
-Lu&{wn > 2/;lwujle"‘A Ay A Ul
N(.X') Al A2 An A—J'

D)~ (ax+b) T(ax+b2t " Y ax+by-

Zjuu‘dvd’;@ub)}KL/JJ‘{u”u;/d;///ﬂng//()’”/uulwd“”

<
-J/’U’L{u"'u’/d)][ 1)2( ) Jes

| A B C
G-12(x-2) x—1FTa-12" 2 S

e fe (i 1 (- 2)f e S
1= AG— D(x—2) + Bx—2) + Clx— 12
= AW -31+2)+Ba-2)+C2— 2+ 1)=1 )
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-Lau/x;]_éc«g/:d/x/.’:""'ﬁéaabuﬁlvg(i)fg
e Snx=1 | x-1=004G)
B1-2)=1 = -B=1 |
e ix=21x-2=0 U0
C2-12=1 = C=1
e, Us 7o xagir S PIUI A G)
A+C=0 2A=-C = A=-1

1 1
-u"/r‘/d)] ,lb/ 1 o -2

B=-1

(x—l)zl(x—2)=x-|1-2_(xil)_(x—11)2 U

J‘Lag:gadlf‘ﬂﬂ

_BESIE 3 F s LS i e A

_E s o L U3 §E L pruié_/ Jeis f60n 2

=1Erdl

Ny M U= 1 Sy

x2—3x+1 x2+Tx+ 11
L Gore-y 2 GG - 1)<x+ 2
4 x+ 1 5 Tx+4 6 1
' x2(x—1) ) Bx+2)(x+ 1)2 ’ x=D2x+1)
7 3x2+ 15x+ 16 g 1
: (x +2)> O @=- D+

S e S S P D)t S S~ 423
(Rule lll) —% ~2 1~
;’JJ} Ax+B )/dﬁiﬁ’f)ir‘((a #0)ax® + bx + cd/)/"J/)»u"D(x)/

(ax>+ bx +c
st SPs 2t A BBl
11x+3 "
_J/J‘Jiu’“gh/d:]}( T3 2+ 9) JL./’

O




11x+3 A Bx+ C %8
(x—3)(x2+9)=(x—3)+x2+9 fq/u”/
e e (x-3) (x2+9)”/d‘?)

Ix+3=Ax?+9)+(Bx+C) (x—3)
= llx+3=A(Xx*>+9) + B(x?> - 3x) + C(x - 3) (1)

e x=3 SUleced WL () £3
3343=4(9+9) = 184=36 = A=2
c;éj/,l/,fu;/d;ﬁcﬁ x 1l x2 Ja(i)
A+B=0 = B=-2
-3B+C=11 = -3-2)+C=11 = C=5

) 2 —2x+5
_J!J/d)].,f}w)x_?)Jﬁ' 2+9 é(ﬂ

11x+3 2 —2x+5 UJ
(x=3)02+9)  x— 3V 249 ’

13 =

g S = o=

| 3x—-11 ) 3x+7 3
) x+3)(x2+1) ) 2+ 1D(x+3) ) (x+D(x2+1)
_ 2
N Ox—17 5. 3x+7 6. X

x+3)(x2+1) x+3)(x2+4) (x+2)x2+4)

1 1 1 R 2+ 1
e [x+1 (x+1)(x—x+1)'uw} 8. w1

s S St S D ()t S S S~ 424
(Rule IV) —3~ 42
_ugéugﬂ/d;'z??mzra #0.42(ax® + bx + c)? L}/;'ZJ.J:» u.fD(x)/fl

. w Ax+ B Cx+D
=&/ fl"r D sl C B A U}J’My(ax2+bx+c) T (@2 + bx + P
_u?z“,/()"‘

I st B2
-04674,6/;&/MV(:J:)&/@JVJJJL/JHVU X - 2x2 2 -
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3942 ..
x(x22f1)22=?;:f+(§;:£2 Syl
i e @12 SRS
B=2x2-2=(Ax+B)(x2+1)+Cx+ D
XB=2x2-2=A3+x)+Bx>2+ 1)+ Cx+D )
_ujL/’/ S la('z Lé//,l/,/ U)/LC@"‘J}‘V 23/ (Coefficients)s ~ $owd x, 32, 53
A=1 :.é;/,l/,fu;/:ﬁéﬁ
B=-2 c;éu,!/fw/duvixz
A+C=0 = C=-1 Lé//,l/,fu;/d;,wﬁx
B+D=-2 el S o
D=-2-B=-2-(-2)=-2+2=0 = D=0
¥=2x2-2 x-2 —=x+0 x-=2 X ‘f'.

Z+12 241721272417 (2 + 1)
2 L 2xt]1 e
-J”/J.fgu://d)i/(x_ D2 + 1)2
2x+1 A Bx+C Dx+E 5:
T et terly S
e fe -2+ 2SR S

2+ 1=AC + 12+ Br+ O - D2+ D+ Dx+E)x-1) ()
e ix=1 Lx—1=0 u,?L/JW!;é{/K)/”)(Z?l

3=A(+1) :>A=%

:_éufdﬁ_,i}'/u;?/d/(i) sl
2+ 1=A*+22+ D)+ Bx(B3 -2 +x—- 1)+ CO3 - x2+x—1) + D(x2 — x) + E(x—1)

L
2+ 1=A0*H+2x2+ D)+ B (A -3+ x2—x)+ CO3—x2+x—- 1)+ D(x2—x) + E (x—1)
2+1=A+B)x4+(-B+CO)x*+2A+B-C+D)x**+(-B+C-D+E)x+(A-C—-E)

Lé//,l/,fu;/d)ﬁé x 2 x2, X3, x* uﬁuf}

A+B=0 = B=_T3 céu,!/,;’/u;/d;,wéx“
-B+(C=0 = C=_T3 céu,!/,:’/u;/d:ﬁéi x
2A+B-C+D=0 = D=_73 Lé//,!/,/u;/dz,wéxz
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-‘Lt’(gg/:w:_oﬁ;;a B, A/&{/}l‘at‘ﬂq@{wr{g@lgb

5.1

:(Some Important Sets) —uFl? 5.1.1(i)
I b e U Ut sl f 3T e e S L
e S =N={1,2,34, )
q%mu’[: W=1{0,1,2,3,4, -}
q%m:g =Z={0,%1,42, 43, ---}
Lol li= E={0,42, 44, -}
&{K)!MJ(&(W: O = {£1,43,45, -}
Croluls M= P=12,3,57,11,13,17, -}
&{g)!ﬁ’ﬁbt"b’“ =Q= {x|x=%,,&/?m,ne Z sl n#0}
MK)MIJ}’L‘/;;(U’E Q' = {xlx;t%,,&/?m,ne Z»n#0}
q%w:@’:”r&: R=Qu(Q
IS (U, A\, o )1 2 Us—5.1.1ii)
Recognize operations on sets (U, }\, \,...): ‘
(Union of sets) £ s6Us—" ()
S U A UIBLUEB LUAA ﬁcal:'nd"‘é} /,ug,;rauwu:'m BIA U5 s
2y By A mZEAUB
AUB={xdxe Alxe Bl xe Asl B} e
A={1,2.3,4) s  B={456.17) Jegb ZJe
AUB=1{1,2,3,4,5,6,7} J
(Intersection of sets) ZLFKUss—  (b)
Jl-gé'_t’ng}}% 4@%1./ ;/“‘(L?L B 1A }?C“_t'}f&{u’vgé@gB/)lA UsE 2
2B C6AmzE AnBS
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ANB={xlxe A »l xe B} uﬂ

xeANB=>xeAxslxeB J/g_/zlb'
A={abedy  » B={cdef) Jiegub ZJe
ANnB={c,d) J

(Difference of sets) J/6Us—  (c)
S YUt ABLA-BI L S usirss B sl A
A-B={xlxe A s x¢ B}

B-A={xlxe Bslxg A} LIS
A={1,2,3,4,5) Segub ZJe
B=1{2,4,5,6,8) s
A-B={1,2,3,4,5)-1{2,4,5,6,8)} ={1,3) J
B-A=1{2,4,568}—{1,2,3,4,5} = {6,8). 2

(Complement of a set) :«g&f Ftw  (d)
Z_ﬁJL:?uK/I(L,?o;LU o L ATnir KA slnir I gy LU
—e bbb A LAY UL S Ar 2

A'=U-A={xdxe Usl xeA) Ly
U={1,2,3,..,10} »  A={2,468) Segub L Je
A'=U-A={1,2,3,..,10} - {2, 4,6, 8} J

={1,3,5,7,9, 10}
(Perform operations on sets) L:/..;rL/l/-/(‘}-"lf/.:uk-/ 5.1.1 (iii)
I U={1,2,3,..,10,4=(2,3,5,7), B=1{3,5,8)./]

()AUB (i)ANB (i)A-B  (iv)A s B

() AUB={2,3,57U{3,58)={23,578)
i) AnB={2,3,57n{3,58)=(3,5)

(i) AB=1{2,3,57}\(3,5, 8} ={2,7)

(iv) A=U-A={1,2,3,..,10}-(2,3,5,7} = {1,4,6,8,9, 10}
B’=U-B={1,2,3,..,10} - {3,5,8} ={1,2,4,6,7,9, 10}



HEFEN =

S i X={1,4,7,9) AY={24500 -1

&

(i) XuyY (i) XnY (i)  YuX (iv), YnX
X = e beUn il d o8 e 1725005 2 Ji 2
Y= Lrbiul (o124 il
_Q:/()L’”J")',?/ﬂ;
i) XuyY i) Yux (iiiy XNY (iv) YnX
e IT=0Y=2X=¢S 3
(1) XuY (i) XuT (i) YuT
(iv) XNnY V) XNT ~vi) YnT

cU={xIxeNA3<xS25}ﬁ -4
_q/,»k*uf‘f?h (xIxe WA4<x<17) 50 X={x|xP A8<x<25)
Qo xXuy G) XNnY Gi) XNy vy XuY
_L[/’/”)l’/gf“)',.?)ﬂ;"yz [4,8,12, ..., 24} sIX=1{2,4,6,--,201./1 -5
(1) X-Y (i1) Y- X
gIpedig=waa=nS 6
(1) A-B (i) B-A
(Properties of Union and Intersection) _~,L“,J/J8Lﬁmuzfg 5.1.2 (iv)
(Commutative property of union) J:L/_~4ud/ utf 4 (a)
AUB=BUAS [ ebtd LBl AUses
(Proof) -

xe AUB ILZ/J/
— xcA | xeB G Ly Py Luso
= xeB | xeA
= xe BUA
= AUB c BUA (1)
=  yeB lyc4 (b Ly Pt sdus)
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= yeA lLyeB
= ye AUB
= BUACAUB (ii)
=y d/ (i1) /8! (i) Msl
AUB=BUA e Ly PEusSils)

(Commutative property of intersection) J:L,/‘_;,{fud/ (f’ ¥ (b)
ANB=BnAS S ebtd LBuslAUs 2

(Proof)_“_«)%"
xeANB fq/u’/
= xeA » xeB (&lbfia?/}.d/ﬁ@‘ﬁu;f)
= xeB »l xeA

= xe BNA

ANBCBNA i LU
yeE BNA J/u:/'/gf/ul
= veB nlyeA (JW&:%}J&@&U;‘:")
= veA »#slyeB
= vyeANB
BANACANB i) Ui
8 (i)l (i) dols
ANB=BNA G Ly P U ols

(Associative property of union) (JU;'_-'/;’L’)J u.f A ()
AUBUC=AUBUC) JSUletd LcnBavsef = f
(Proof)_;,}%"
xe AUB)UC SISF)
xe(AuB) | xeC

xeA | xeB | xeC

xeA | xeBuC
xe AuBuUO

Ul Uy



=

uu Uyl

L R

AuBuCcAuBUO 1)
AUBUC)C(AUB)UC YL

8 Gi)sl i) tols
AuBuUC=AuBUO

(Associative property of intersection) ()w_~4uu’ Cf’ ¥ (d)
ANBNC=ANBNC) JySetd Lcnpavsd f

(Proof)_;}%"

xe(ANB) N C SULFP
xe(AnNnB) »# xeC
(xeA » xeB) s xeC
xeA »l (xeB s xe O
xeA »#l xe BnC
xeANBNO)
ANBNC c AnBNO) i LU
ANBNC) € ANB)NC Gi) LAY

= 2,8 Gi) (i) fsls

ANB)NC=ANnBNO) .

(Distributive property of U over N) u‘i’” —roy d’ Lﬁ'd/ ui’ 4 (e)
AUBAO=AUBNAUC) S b Lemw B A 3S

(Proof).;«r.':'
xe AUBAC) SYLF?
xeA | xe BnC
xeA | xeB »l xe O
xeAl xeB) » (xeA | xe O

xe AUB »#l xeAuC
xe(AuB)NAUO
AUBNCO cAUBNAUO 1)

YEAUBNAUC  JUSFILAU
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yeAUB) »# ye (AuO)

(yeA | yeB) » (yeA | ye O

yeA | (yeB »l ye O

yeA | yeBnC

ye Au(BNCO)

AUBINAUCOCAUMBNO (ii)

AUBAC)=(AUB) N A UC) a8 (i)l (@) e lrlos

R

(Distributive property of N over L) u‘fd —_roy 84 gd/ s 1)
ANBUO=MANB UMANC) Syt LomBavsf S
(Proof)_~a}§'

xeAn(BUCQC) SIS

= xeA » xe BuC
= xeA » (xeB | xe O
= (xeA » xeB) L xe A »l xe O
= (xe ANnB) L xeAnO
= xeANB)UANO
= AnBUC CANBUMANCO) (i)
ANB)UANC) € An(BUCO) i) AU
8 (i) 1 (i) fols
ANBUC)=(ANB)U(ANC) )
(De-Morgan’s laws) £13 /A (g)
fg{/’/c:/l:‘“i LB/}’AU!J’&"»
(a) (AuUB=A"NnB (b) ANB=A"UB
(Proof)_'wr.':'
xe (AUBY SULFP @
= x£AUB G Ly Pl Lor
= xgA » x¢ B
= xe A" »l xe B
—~  xeANB Gl il o)




(AUBY c AP (i)
A'AB c (AUBY (ii)
(AUB=A' "B & S (i) sl () ol
xe ANBY SIS )
x¢ ANnB

xe¢A | x¢B

xeA” | xe B’

xe A’UB’

(ANBY CA’UB’ (i)

ye A’UB’ SUSF)
yeA’ | ye B’

yeA | yeB

yé¢ ANnB

ye (AN BY

A’UB’C (AN BY (ii)
(ANBY=A"UB’ Sl (i)l (i) sbs

ud Uy

uduu

= 5.2f

X={1,3,57 19} «Y={0,2,4,6,8,--,20}  JI
-Q:/'/r)l’”d;}g/ﬂ;n' Z=1{2,3,5,7,11, 13,17, 19, 23} sl
i  Xu(Yu2 i) (XuY)uZ
i) Xnm((Yn2 iv) XnY)nZ
V) Xu(Ymn2 vi) XUuY)n(Xu2
vii)) XN (Yu2) (viii) (XN Y)U (XN 2)
A=1{1,2,3,4,56} B={2,4,6,8)s C={1,4,8)
_LZ/&L:'}J/J.J',.?J/W;%
i) ANB=BNA (i) AuB=BUA
(i) ANBUC) =(ANB) UANC)
vy AUBNC)=(AUB N (AUC)
JnU=1{1,2,3,4,5,6,7,8,9, 10)<A={1,3,5,7,9} sB={2,3,5,7).01

SIS SN
(AUBY =A' "B R

AnNBY=A"UB
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JY={1,3,5 - 17} X ={1,3,7,9, 15, 18, 20} U = {1, 2, 3, ---, 20} /1
qu/’/cx.l:"

i) X-Y=XNY’ G) Y-X=YNnX’

P> :’/_pL,J,»‘;d)L;%c‘.)»d/u;:-/Lndr) 5.1.2 (v)

(Verify the fundamental properties for given sets)

(IS A)AUB=BU AT Ui § e (S L UBSA  (a)
A={1,3,5,7) s B={2,3,5,7) W e
4
AUB={1,3,57}U{2,3,5,7}={1,2,3,5,7} J
BUA={2,3,57}u{l,3,5,7}={1,2,3,5,7} 2

AUB=BUA ,J/ln‘cytxﬂ

(Commutative property of intersection) :J;L(’ML‘/Jd’LﬁJ (b)
A={1,3,5,7) » B=[2,3,517) b ZJE
ANB={1,3,57}n{2,3,57}=1{3,5,7} J
BNA={2,3,57'n{1,3,57}={3,5,7} 2
ANB=BnNA fmcf.l:"wf

(UIKPiE) (AU B)U C= AU (BU C) Jur—ss§ L UCHBAS]
A={1,2,4,8)B=1{2.4,6} » C={3.4.5,6) SYSPS

LHS =(AUB)UC J
= ({1,2,4,8) U2, 4,6) U (3,4,5,6)
= {1,2,4,6,8) U {3,4,5,6)
={1,2,3,4,5,6,8}
RHS =AU (BUC) !
= (1,2,4,8 U ({2,4,6} U {3,4,5,6))
= {1,2,4,8) U{2,3,4,5,6)
={1,2,3,4,5,6,8}
LH.S =RHS. .
e Ui b KU U
(I6EP) (ANB) N C= AN (BN O Usitw§ LUCHB, Al
A={1,2,4,8)¢B=1{2,4,6) s C={3,4,5,6) SIS

J‘-}L.Ja/)l__‘_{

4

(c)

(d)




LHS=AnNnBNC
=({1,2,4,8}n{2,4,6})n{3,4,5, 6}
={2,4}n{3,4,5,6} ={4}

RHS=ANnBNC) 23
={1,2,4,8} n({2,4,6} n {3,4,5,6})
={1,2,4,8}n{4,6} ={4}

L.H.S=R.H.S

e i =GB U

. (Distributive laws) u.f u;"gf':’D
:u‘fw-a—‘fu/,(f&!-ui:-/d/ufz (e)
AUB A C) = (A U BYNA U O user§ LUsr S 125CniB, AS]
C=1(3,4,56\4B=1{24,6},A={1,2,48 Sy P}
L.H.S = AUBNC) J

={1,2,4,8} u({2,4,6} n{3,4,5,6})
={1,2,4,8}u{4,6} ={1,2,4,6, 8}

RHS=AuUBN@AUC 4l

= ({1,2,4,8) U{2,4,6) N ({1,2,4,8} U {3,4,5,6))
={1,2,4,6,8) " {1,2,3,4,5,6,8)
={1,2,4,6,8)
LHS=RHS .
W o g L BT ()
(N is distributive over U of sets)
AnN(BUCO=(AnB)U(ANC)
A= {1,2,3,4,5,-,20) SIS
B = {5, 10, 15, 20, 25, 30}
C = (3,9,15,21,27, 33)
LHS = An(BUCQ)
= {1,2,3,4,5,---,20) ({5, 10, 15, 20, 25, 30} U {3, 9, 15, 21, 27, 33})
= {12,345, -, 20} N {3,5,9, 10, 15, 20, 21, 25, 27, 30, 33}
= (3,5,9, 10, 15, 20}
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RHS = ANB)UM@ANCO)
= ({1,2,3,4, -, 20} N {5, 10, 15, 20, 25, 30})
U({1,2,3,4,5, 20} " {3,9, 15, 21, 27, 33})
= {5, 10, 15,20} U {3,9, 15} = {3, 5,9, 10, 15, 20}
LHS =RHS.

(De Morgan’s laws) #1348 (g)
(ANnBY=AuUBs(AUBY=A"NnB
U={1.2,3,4, - 10} SIS}
A=1{2,4,6,8,10) = A"= {1,3,5,7,9}
B={1,2,3,4,5,6} = B'={7,8,9, 10}
ANB = 1{2,4,6,8,10} n{1,2,3,4,5,6} -y
= {2,4,6}

LHS = AnNnB =U-(ANB)
={1,2,3,4,---,10} — {2, 4, 6}
={1,3,5,7,8,9, 10}

RHS =A"UB y2]l

={1,3,5,7,9} L {7,8,9, 10}
= {1,3,5,7,8,9, 10}

‘et

L.HS = RH.S
(AUBY =A' "B
U=1(1,2,3,4, -, 10} JYS/

A=1{2,4,6,810} = A’= {1,3,5,7,9}
B={1,2,3,4,5,6} = B'={7,8,9, 10}

AUB = {2,4,6,8,10} U {1,2,3,4,5,6) -
= {1,2,3,4,5,6,8, 10}

LHS =(AUB)= U-(AUB)
={1,2,3,4, -, 10} - {1,2,3,4,5,6,8, 10}
= {7,9}

RHS =A'n B ={1,3,5,7,9} " {7,8,9, 10} 2

={7,9}
LHS = RHS



(Venn Diagram)"l/ efs 5.1.3
WU 5 AU L LU e g (1834-1923) b b LS b
4 JW%MLU,J@A/;;LJ;IBMAU}’:*G’ Z Uil

I Lo S SIS mt y Lo 1 e 5.3 ()

LI Ly Ly~ (a)
L Ly St L Luw S AcB

1 2 S
U U
a5 (O aD
= Nz =
(-égg@};wgbglﬁfl/uﬁj6 = 1J61)
=z (Complement of set) .*4'-54;{(_*.;»' (b)
EE:‘E -QK’U//;W:—.EQWJ”IJ/U —-A=A"

/i1 L L Fa I Hryded o1 ey 5.1.3 (i)
I d LG mf yLus— (a)

U

i aDERiaD

-‘LKM/:WLMQWL?)U(A U B -‘QKM/“WLM;«Wd}}fIB UA
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o)

_%KU//;U:'LMVWU';//B’ 2 J{-"/

4 B)

(1)

AUB=BUAUs- A2 E JEUT 19U

l"lllllll"
tw
i

D

-+Kwﬂ$¢b¢wg5!fA N B

(AuBY=A’"NnB’
(Au BY

=A’"B’

U

I

B! AT

L) 5

I

%f‘//./

eV e e bB &5 (A UBY 4>

_‘QKU//:WCM;;W&»‘;:{B NA
ANB=BNAJs -2 E S P13 s

(De Morgan’s laws) ufl}f.cf?/l»d} (b)
(i1) (ANnB)Y=A"UB’

=g
{

;4" ) o

0

7

~

_%KwﬂwabaW&;l/A’ 1 S

Y
C
-
A <
\
-

-‘LKL-(/:WLU}’{/}‘/A' B3
uj/,l/,é’fc':4u!3dé‘l
(AUBY=A’"nB’ =

N\
=




(i) @ANB'=A"UB’

>~

N

(AN BY

N
y SRS
N

N

dﬁf‘gs’/U—(AmB)=(AmB)':6ﬁ/

_‘LK‘U//;Wéﬂ'Lu}’f/J)’L}'q«W

P

T
-
\

L

B - U

2 S
U2 A B U

A" B’

AES
N
=

_‘Ly//“u/ﬁwéj;‘éuﬂ/
2 E L6156
(ANBY=A"UB’ U+
(Associative law) (g7

/:!qud)fcg}l/A ‘U B”5 S

(c)

] -
A

ram
ie

_.
[P

~

TTTS
1
~ULJ

J
N 7/

C
— 8]

1~

WU fuouB uc

_ A2 E L2 e
(AUB)UC =AUBUC) r

4 2

Bt LSS5 4 S A A (B O)

-ﬁ'.%bf/zlﬁc

10°L

-%Kl//;WL
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Bl LSS5 3 S AnNB) A C




—%74'42141313()&3!
(ANB)NC=AN(BNC)

:(Distributive law) u‘fﬂ Ui (d)

Be Pt A oB 2 L =S PIALESA OB A1 L

_4"_.((@//;@4'_ -c"_ﬁb(/zlﬁc;b
U U
)
. (B
: e

St FIAUB) NAUC) 4 BBt AL S

-‘L.lf’iu//;lﬁabqwbﬁi/ _‘Ly’y/ﬂw(_
A E L e
AUBNO=AUBNAUC)
U U

G >
alll ), §

FFAABUO) 6 S PSS BUCs S
_c"_.l,@-(/zlgc,bq«bﬁd»f _‘Lg@r/‘-w;bq«w&f




e W b e e B2 AU nB LA O T S
A2 E L7 66
ANBUO=ANBUANC) *

Y =

U=1{1,2,3,4,---,10}A = {1,3,5,7,9} s B={1,4,7, 10} f
-Ju//cf.t"ééfamrd»}g/p?n

i) A-B=ANPF (i) B-A=BNA
(i) AUBY = ANB (ivy (ANBY=A"UB
v) (A-BY =AUB (vi) (B-AY = BUA

ASN

U=1{1,2,3,4, 10} cA={1,3,5,7,9}B = {1,4,7, 10}
_Q/qt"éé/@wyd}g/ﬁ?n C=1{1,5,8, 10}
@) AuB)UC =AUuBUO
(i1) ANB)NC=ANnBnNO
i) AuUuBNCO) =AUBNAUCO)
iv) AnBUCO) =ANB)UMANCO)
JSIBEL S NG Z S N1 IB =P = ¢ SU=N]
U=1{1,2,3,4, 10} cA={1,3,5,7,9) B={2,3,4,5,8) /1
-u:/’/:«:t"c;rl/Qifd}faﬂl/J,}g/ﬂ;n

(1) A-B=AnNnPK (il) B—-A =BnA
(i) (AUB =A'NnB (iv (ANnB/=A"UPB
(v) (A-BY = AUB (vij (B-A) = BUA
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P SE Kl Sne s~ 5.1.4 (vili)
(Ordered pairs and Cartesian product)
(Ordered pairs)e—J/#e—r~" 5.1.4(a)
U () i e bl a2 A B S ) f y ol st (Y
e (32) bl Sy mu(/u‘g XU _‘gu“”caﬂuc,/._,;}d/»m
x=y Sz (x,y) % (3, %) ,Q;_ﬂu;_:’u:,(z, 3)
,J/{_u‘l;
y=tnlx= sﬁ(x, y) = (s, 1)
(Cartesian product) _.,/J-"uuf% 5.1.4 (b)
U C i a2 SEAX B o AL b KL BaIAUs 6 &
-¥ye Bulxe A,.?.
B ASIA X BIB = {2, 5} A = (1,2, 3).)1 CH[ED

AxB={(1,2),(1,5).(2.2).(2.5),(3.2). G, 5))
LN LB s SN L AL

U AXBL S22 #3x2=6 (&
BxA ={(2,1),(2,2),(2,3),(5,1),(52),(5,3)}
AXB # BxA. Sl

R A

— YA —
S BXANAXBIB = (¢, d) A ={a,b}.ST -1
S BXBAXABXAAXBIB = (~1,3),A={0,2,4).]1 2
/ﬁlu:/(}‘”b»’a -3
Q) (-4b-2) = @1 Gi) (2a+5,3) = (7,b—4)
Giy (=2a,b-1) = (a-7, 2b+5)

XX Y={(aa), (b a) (a0 d QY pPvax -4
S AP Luse Lok IY = (d e} X = (a,b,c) 1
Q) XxY Gi)  YxX Gii)  XxX




(Binary Relation) Jz,uéL:/':' 5.2
0 Q6 B c ARESr —FRC AX B sUnirds Fne $SBusa i
-‘awﬂji:uyﬂéd//;ﬂwu%Lgiz..;;y;uﬁ R Jv/):.'/-tc
_@?L//ﬁl};c Dom R }c’J}’-‘LVﬂJ@U(JU{{,ngﬁ%;/mﬁu:uia{d:})béku
_ujé’_/’//;WL Range R Ll_‘at‘nJlﬁd(A/u{(_/”ﬁ_j’/"‘/zuﬁdfrézéw
AB={2,4,6,8)A=(2 34,5 GHED
-/ ¢# Range RAIDom RIR: A - B={xRy| y=2vax€ A, ye B)
R=1{(2,4),3,6), 4 9))
DomR={2,3,4}c A . RangeR=1{4,6,8}cB
B={1,2,3,5}A={1,23,4} | EN[D
Range R.#/Dom R¥R:A > B = {xRylx+y=6Arxe A, ye B} & by
I
R=1{(1,5),3,3), (4,2)}
DomR={1,3,4) CA s RangeR={2,3,5)CB
(Function or mapping)_jg;.’kd‘j ¥ 53
e bW S A Bl Unerdb SuBaa Sy G)
e bn gk s S LIS P Lo AR £(il) Dom f=A ()1
(Alternate Definition) _4,-»7&;1.}
_g_t‘ﬂyfdi@f: A—>B Lg/;uj&{dl}/:f»BMAfQ/J/'
Dom f=A ()]
y=fe B E-tEin P ey LB L 2 ZAA i)
s {é’u;l : {W;ﬁﬁ#dyﬁﬁw&@

(Domain, Co-domain and Range Foundation):
LW e S PGB s S FSE AT FELI A B
../"/"‘Lf:&{@%fu!c‘,t‘ny/éu&i%rﬁﬁuﬁﬁgfﬁf:quﬁ:%f
_‘at'ng}}&/?u%lg/url;z:uﬁﬁ
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B={1,2,3,4,5}sA= (0, 1,23}/ CH[D

_ f={x,yly=x+1AVxeA,ye B}
I £= 10, 1), (1,2), 2, 3), 3, 4)

Dom f={0,1,2,3}=A
Range f={1,2,3,4} cB.

-Juﬁ@f;u,?u:]t"u(kﬁud}gjﬂ

wrd e Afﬁ./c“_ufuﬁhmc‘;&//f:l»ufB&{:a € A.f{c‘_u:"u”a.,gg
IR

h

A& By

g
a > 1 a 2
b 2 b 4
3
c > 4 € —> 6
d d
A<x B~ Ax Bex

(Demonstrate the following) l://L,)"lK J, 3 e 142 5.3 (i)
(Into function) L3/ (a)
f 7 “(8 s
{KB //lcb“_t‘lkﬂu/aiu!f: A—>B
0 D\ G e Ui
1 Uz Range fc B
2 N . " .
3 3 L/UL/.J‘GU%}’}:A—)B(Z/?/}’Z:JC"
STaur
f=10, 1), (1, 1),(2,3),3,2)}
B={1,2,3,4}4A={0,1,2,3} Ul
NI N
(One-One function) /=" L3 ws_ws  (b)
(Image)ugiuéumm?i A ﬁ-‘am}f/&ﬁ e fiA - B GE

U B
J‘-}L.Ja/)l__‘_{

A &r B &~

s




G-

fx)=fn) > xx=xneA | Vx#zxneA = flx)#fxn)

] A =10,1,2 3} 14 LU
5 . SER A > BB={1,2,3,4,5)
1 >2 fz-ugL/ug.
% \_\2 f={x,yly=x+1,Vxe A,ye B}.
s ={(0,1,),(1,2),(2,3),3,4)}
Acr Fir e (PG sst

(Injective function) (u—""@;;"'éul) (ui"g)d‘/du;_u;J;liul (c)
(PN JG sSSP IS TSt 216
(Surjective function)J—~" L3 2 —1uf  (d)
{ ‘al:’Uq(uf’Q;’bqu:AﬁBJ‘@ug
S LI Lair s s6BEx
Range f=B ‘_'5’3_;/:
— A =1{0,1,2,3} )10 ZJe

fiA>B  JB={1,2,3}.2
sl B F={(0. 1), (1,2), (2, 3), 3. 2)}

Range f={1,2,3}=B i
e bt SN F G L

(Bijective function) Mwu:iwgﬁdé{f& (e)

[ POl A - el
_}f;uTjﬁlu;_U}fJi@.ﬁ‘Lt’M

A =1{1,2,3 41 )0 ZJe
LAUIIr A - BFEIB = (2,3, 4,5)
Y. 20

f={,»ly=x+1,Vxe A ye B}
f=1(1,2),(2,3),(3,4),4,5)} J




_wu*BfﬁuLuwfu UEALS e enfi 0

_c_fmf LEACHES 8BS

Y

-u"(..w/)u’:é’(u’luggb/wfluﬁ/ (1)

b ¥ w-wuﬁ s (i)

bt y,uwﬁ o (i)

B=1{1,23456 <« A={123 S/ 7 D
fiA>B = {(x,y)ly=2x,.VxeA,ye B} I FufEn

[={1,2),2,4),3,0)} J

-Jf-uﬁ’ JoTof e P e,

4‘-&;«)’@;

e I Ly ST Z > 5.3 (i)
(Examine whether a given relation is a function):

_§_t’ndp@")%f/u“l;nufé'/d/JlJggggxd///zéuﬁﬁd/&by.{'
-t/ yjifug/‘uﬁ(d'ﬁ’é Y= LI sssl e B bt sd s 5.3 (iv)

(Differentiate between one-to-one correspondence and one-one function)
HUSJEB f 5 uéu&ug‘f ’,‘»L?LAﬁ%L"nu,-uu?B&y‘;A o f S
Y% UJ;’bu;u.l(/JiB BA UrE v JEB é’u;ln‘/,ML A&{dﬁ:ﬁd}
Jeure I UGB A qﬁ-gbnﬂgﬂﬁqd_/ﬂ d(//: Ker
n(A)=n (B) G- § LI Sk




S e EM X LIl x MIx M = (3,4}, L= {a, b, c}.]1
g E G-k SEnd Ly x viny=(-2,1,2).)1
-Qj/”)“’kfiu&@))éugﬁdj@/);n M={d,e,f,g}»L=1{a,b, c}/fl
@) LxL (i) LxM (1)) MxM
_q/ (}’Guﬂd/ y.mth uﬁMiunuKAuiMfl
/,:McL“ié:J)'g/ﬂ;M: {yvlye PAy<10}L={xlxe€ N/\xSS}/ﬁ
-u:/tgl:g!u
® R ={(xyly<x} (i) R = {(yly=x}
(i) Rz = {(x,y)lx+y=6} iv) Ry ={(x,y)ly—-x=2}

-ufié'/uiufﬁﬁd/b.yz/’:’

7o PSS TG L Sl G5 T 6 s hre J S N s e S 5 i
/,!/,L&f@//&{uf;jfuﬁ;'iﬁj(vi)@(i) _Q/()‘”&{@//:!quﬁﬁéul

M Rio= ((1.1.(2.2).(3.3). 4.4)) s
() R = ((1.2),(2 1), (3.4),3.5)

(i) R3; = {(b,a),(c,a),(d a)}

(V) Rs = (1 1),(2.3), 3. 4), 4 3), (5.4))

) Rs = {(@.b). (b a). (. d).d e)

D) Re = {(1.2).(2.3).(1.3). 3.4)}

(vil) R, =

| —
(viii) R,= "
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_"aUlr’QU}‘Ulrz/:{ -1
(/)QJ.L_*MJ:-@YZ'/_A“_:.;«UXJJL;)L.A«UVJ“;‘...JJ,:/

LY

_‘LL“MJKKL,&@:,

&{;’/}g (b) b"*.’.’G; (a)
Aty @ ro (©

a

b
)wl[&/ﬁ (b) )U&U"( (a)

-‘avM.:gQ={ la,beZ A b;tO}

S PE (d) Sl FeE ()

ce G SSU S LS S

2 (b 1 (a

4 (d) 3 (0
-‘wufﬁmu@é/uﬁu?w (iv)

crds () e @

lrg () et (©
et {xixe Wax<101} (V)

erld o LS4 @

xS (d) <l (©

-‘LMJ/%J/»{U/JJ?&&

Zrul (D) b (a)

erd @ el ©

—ebmeralferds

{a} (b) ¢ (a)

{g} (D {¢g, {a}} (0

J‘-}Lj"/)l__‘_{



e Sl L el (1,2, 3)

6 (b) 4 (a)

9 (@ 8 (o)
e b AUBIRACBS (%)

B (b) A (a)

ATV o ©
e brudAnBIivAcBS (x)

B (b) A (a)

ATV -JSTR) 0 ©
—c by A-BInAcBSl (xi)

B (b) A ()

B-A (d) ¢ (o)
e brnd(AUB)LUC  (xii)

AUBAC (b) ANBUO) ()

ANBAC @ AUBUO) ()
ce bxAUBAC) (i)

ANBAC) (b AUBNAUO (a)

AUBUC (@ ANBUANO ()
e bn AU BIUsnir SF A (xiv)

B (b) A (a)

BUA (d) 6 ©
e G I UEN A X B sia By 3N S SN SALr 1 (xv)

4 (b) 3 (a)

7 (d) 12 (c)



e G IS ELA x BI w2 2B 35 5 S AL ]
26 (b) 2> (a)

2 (d) 2 (o)

e (Dom RI%R = ((0,2), (2, 3), (3, 3), 3, H}1

{0,2,3} (b) {0,3,4} (a)

(2,3,4)  (d) 0,2,4) ()

< dxRange RIxR = {(1,3), (2, 2), 3, 1), (4, )}.)1

{3,2,4} (b) (1,2,4} (a)
{1,3,4} () {1,2,3,4} (¢
—e b O], 4 LT

o (b) I (a)

IV (d) I (c)

S VS U3 oa((1,2), (2, 3), (3, 3), (3, D)} b

FEH B by FEHBigT @
Fotosw @ cASEGE) ©
-uf‘i .?,uz/-f:’ ZUdird 5t

EA SNP RNy N O f

e F 0 L 0y e

-¥A C Bﬁq’//zw;ﬂ/’ib"g;):u(A N B
-Q.’//zlﬁ:.rl/@b”u:»(A N (B U C)
_Q/'/bé{/.’.‘fg@éu;f»

NSy AR

S S S

S ST

NS AN

LS

(xvii)

(xviii)

(xix)

(xx)

(i1)
(ii1)
(iv)

(v)
(vi)

(vii)
(viii)

(ix)



_L):/'//;Jdu '3

AUB= JacBll G

oy BAIAJANB=¢1 (i)

- JBcAsACBS (i)
AN(BUC)= (iv)

AUBNO) = (v)

—ebw ..,a;&f KU (vi)

b Lo KO (vid)

ANAS = (viii)

AUA = (ix)

= {xlxe A »ix¢ B} (%)

Y -{e) (-5,-NE (i)

Ny 4eY (4,-6).L5  (xii)

—c by Lok )"/T/ygﬁ 4 x-axis - (xiii)
-l &:’:LT/ X655 s py-axis  (xiv)

_JJW!L ;5;&{'(!/1!5@3 (xv)
< Oxesd (@ b, (b, (e )} (xvi)
~< 385G 1@ a), (b, b), (c, )} (xvi)

et VeAclr A XA (xviii)
Y L BEL pif: A B (xiv)
e SEL@b), .0, @) (xx)

Y - ] Zeln <

AU BY, JI-Un U UL Bl uﬁAﬁg_L“n&{Jsj‘/ 4 us/ﬂ/vwf JEBAIAUSE 2 <
_ujZ.//;lE:_

b An B/u’u_%m:,gd-"“”/,um.f}“f Lu}’rui»(‘f@KBﬂmuy‘"r» <

A B={xIxe Asixe Bled b Floopl S
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S AL SN LB ot 6B - ASS L ANMBEsr
Lw
/JI_Z_nufuﬁA;?ujLnuK/!(Qo:ﬁUUﬁ&{&%‘gﬁchb’QﬁU <
S e A=A =U-A
WU 5 B L L var Jogsi (1834-193)eslb b FLuSibs <
gy JV"“I(’J;}’LJ@LQJM4':J|:(BJ}IAU;5’(3; Z sl
6l SUbn Lt e bW e i S b L sar 2 i <
' el
fg%-ujz.-n(x, y)gﬁﬁq/“‘(auf.'b'«/"“lp(fijgd/BulAu;fdG}» <
-ujL//zU:'c;A XBf&rJl;xe A,ye B
ety LA ABe AR T IR CA X Balunirdl SuBaiafi <
ft;.bM SEF: A — BhIUunBslALsdG /é»//' <
Domf=A @)
-Lgtndcu;(,ggjﬁq/”‘u?ugd/éfmuﬁAﬁxd(//: (ii)
Uu"ﬁg:/"/"‘ifc&{@ﬁf/}i%t'ny 4u€/1(02;_;£u,55g;£f:¢5ut,56€ <
-‘ng}”"’/vuwg/nrﬁi
;(Z‘fl)JngCUJA:A&{J//Vg[J!{KB/ﬁ‘abMJi@;UI‘f:A SBSL <
Range f Bc}’i-n
RSl LA S B A bl FEIT A BJEL <
Range f=B U}‘)‘
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1903/1931[1959(1987|2014) 3 6 8 (1114 17 |19 22 25
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3979|3997|4014/4031|4048(4065(40824099(4116|4133| 2 3 5 (7 9 10 |1214 15
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4314|4330(4346(4362|4378(4393(44094425|4440(4456| 2 3 5|6 8 9 (1113 14
4472|4487)|4502|4518|4533(4548(4564 |4579(|4594/4609| 2 3 5 (6 8 9 |1112 14
4624|4639|4654|4669|4683(4698(4713|4728|4742|4757| 1 3 4 (6 7 9 |10 12 13
4771(4786(4800/4814(4829(4843|4857|4871|14886/4900 1 3 4 |6 7 9 |10 11 13
4914|4928(4942(4955|4969(4983(4997|5011|5024(5038)| 1 3 4 |6 7 8 (10 11 12
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5441(5453|5465|5478|5490|5502(5514 |5527|5539(5551| 1 2 4 (5 6 7 |9 10 11
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