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I B=1{23%4= {135 1.1 J&

Skt Bx A sl A% B (D)
?u{?ufﬁ?‘gA xB=BxA (iD
- n(A%B) = n(BxA) = n(4) x n(B) SZ= =k (iid)

A= {193a5} ‘J/‘LKL} (1) . Jp
B= {23}
AxB={1,3,5} x {2,3}
= {(1,2), {1,3), (3,2), (3,3), (3,2) (3,3)} ...(1)

Bx A= {2,3} x{1,3,5}

=1{(2,1), (2,3), (2,5), (3,1), (3,3), (3,5)} -.(2)

S SR E U e (2) 2 (1) GD
51,3 G, 1Ds1(1,2) 2 (2,1) SUsL AxB#Bx 4
n(AxB) = n(BxA) = 6 St Julifie (2) 1 (1) n(B) =2 ,n(4) =3 (i
n(B) xn(4) =2 x3 =6l
n(AxB) = n(BxA) = n(4) x n(B) = 6 < i
n(AxB) = n(BxA) = n(4) x n(B) -

P B A A% B = {(3.2),3.4).5.2).54) S 12 Ji

AxB ={(3,2), 34), 5.2, 5.4} S

A= {35}/ A3 3 5 5
B= {2,4)4/ B2 4 2 4

B= {24} s A= (3,500 U1
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PG 2 dy C={reN|z<3} s B={2zeW|0<z<2}> A={zeN|l<z<4} ,/u’/ 1.3 J(’;’*

({))AX(BUC)=(AXB)UAXC) (i) AX(BNC)=(AXB)N(AXC) -5 J 193

A={reN| <z< } ={2,3} :JP
B={zeW|0<z<2} =01},
C={reN|z<3} ={1,2}

(1) Ax(BUC) = (AXB)U(AXCQC)
BUC ={0,1}u{1,2}
={0,1,2}
Ax(BUC) ={2,3} X{0,1,2}
={(2,0),(2,1),(2,2),(3,0),(3,1),(3,2)} ... (1)

AxB =1{2,3}X{0,1}

= 1(2,0),(2,1),3,0),(3, 1)}
AxC = 1{2,3} X{1,2}
=1{(2,1),(2,2),(3,1),(3,2)}
(AxB)U(AxC) ={(2,0),(2,1),(3,0),(3, 1)} U{(2,1),(2,2),(3,1),(3,2)}
={(2,0),(2,1),(2,2),(3,0),(3,1),(3,2)} (2)

ce 3 F IS Ax(BUC) = (AxB)U(AXC) < (2) 41 (1)

(i1) Ax(BNC) =(AxB)N(AxC)
BNC ={0,1}n{1,2}
= {1}
Ax(BNC) ={2,3} x{1}
{20,610 .. (D
AxB ={2,3} x{0,1}
=1{(2.0),(21),(3,0),3,1)}
AxC ={2,3} x{1,2}
=121,22),6,1),32)}
(AxB)N(AxC) ={(2,0),(2,1),(3,0),(3,1)}n{(21),(2,2),(3,1),(3,2)}
={(2,1),(3,1)} .(2)

ce QS Ax(BNC) = (AxB)N(AxC) = (2) 51 (1)
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A=B=ipgiGD) B= (1,4} 51 A= {2,23)(D) 2/ Bx A sl Ax A A xB 1
A= {mn} ;B= ¢(iii)

PG 3

B= {14} s A= {22331

i)A=1{2,-2,3} _s) B={1,-4} - F
AxB={2-2, 3} x {1,-4}
={2 DE,-9(21) (2,-4) 3,1) 3-4)}
AXA={2-23}x{2-2 3}
={(2,2)(2,-2)(2,3)(-2,2)(-2,-2)(-2, 3)(3,2) (3,-2) (3,3)}
BxA={1-4} x {2,-2, 3}
= {(11 2)(11 '2)( 1, 3)('4‘1 2) ('4‘1'2)('4‘1 3)}

A=B= {p,q(ii)
(i) A={p q} S
B={p,q}
AxB={p q}x{p q}
={(p.p).(p.9)(q,p) (@9}
AXA={pq} x{pq}
={(pp)(P.9)(qp) (@D}
B x A= {p,q} x {p,q}
= {(p.p)(P.1)(9P) (0.9}
A= {mn} ; B= ¢(iii)
(iii) A= {m,n} - F
B=®
B=®or{}
AXB ={m,n} X {}
={}

AXA ={m,n) X (m,n)}

= {(m, m)(m, n)(n, m)(n, n)}
Bx A ={}Xx{m,n}

={}
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G 4 P Bx A M AXB I B= {%&mw&.lo cx|x} sl d= {123} 2

A= {123} - F
B={c{iwlife10x|x} B={23,57)

AxB={(1,2),(1,3),(1,5),(1,7),(2,2),(2,3),(2,5),(2,7),3,2),3,3),(3,5),(3,7)}
BxA={(21),(22),(23),3,1),3,2),(3,3),(51),(5,2),(53),(7,1),(7,2),(7,3)}

2 Jp# B sl A In B x A= {(-2,3),(-2,4),(0,3),(0,4),(3,3),3.4)} -3
BxA={(-2,3)(-2,4) (0,3) (0,4) (3,3) 34)} : S
B{-2 -2 0 0 3 3
A{3 4 3 4 3 4}
A={34)
B ={-2,0,3}

ce AxA =(BxB)N(CxC) SZE b C= {567} B= {456} A = {5,611 -4

A=1{56}, B={4,56}, C={567} - f
AXA=BxB)n(CxC()
L.H.S
A A={5,6} x {5,6},
AxXA={(55),(5,6),(6,5),(6,6)} ccece..... (1)
RH.S

BxB={4,5,6}x{4,5, 6}

B x B ={(4,4), (4,5),(4,6),(5,4),(5,5),(5,6),(6,4),(6,5), (6,6)}
CxC={5,6,7}x{5,6,7}
CxC={(5,5),(5,6),(5,7),(6,5),(6,6),(6,7),(7,5),(7,6), (7,7)}
(BxB)n (Cx C)={(5,5),(5,6),(6,5),(6,6)} ......... (2)

(1) =(2)

LHS =RHS

AXA=BxB)n(CxC(C)

3483 D= {13,5),C= {34} ,B ={23,5} ,d= {123} =/ 1> -5
?‘Léif (ANC)x(BND)=(AxB)N(C x D)

D={13,5),C={34) ,B={235,4={123} S

(ANC)x(BND)=(AxB)N(C x D)
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L.H.S
PG5 ANC={123}n{34)
ANC=(3}
BND=1{23,5}n{13,5)
BN D = (3,5}
(AnC)x (BnD)={3} x{3,5}
(ANC) X (BND)={(3,3)(3,5)} cccrerrrr. (1)
RH.S
A xB={1,23}x {235}
={(1,2) (1,3) (1,5) (2,2) (2,3) (2,5) (3,2) (3,3) (3,5)}
Cx D = {3,4} x {1,3,5}
={31) (3,3) (3,5 (41) (4,3) (4, 5)}
(AxB) N (CxD)={(12) (1,3) (1,5) (2, 2)(2,3) (2,5) (3,2) (3,3) (3,5} n
{31)(3,3)3,5 “%1) 4 3) 45)}
(AXB)N (CXD)=1{(3,3) (3 5] cccrmrrrren (2)

= (2) (1)

(ANC)x (BND)=(AXB)n (CxD)

ST C=(35) > B={zeN[l<z<d}, A={recW|z<2 } /7 -6
(i) Ax(BUC)=(AxB)U(AxC() (i) Ax(BNC)=(AxB)N(AxC)
(iii) (AUB)xC =(AxC)U(BxC)

AX(BUO=AXBUMBXO G : f
A={xeW|x<2} B={xeN|l1<x<4} C={3,5}
A={0,1}
B = {2,3,4}
C ={3,5}
LH.S
BUC ={2,3,4}U{3,5}
BUC ={2, 3,45}
A x (BUC) ={0,1}x{2, 3, 4, 5}
={(0, 2), (0,3), (0,4), (0,5), (1, 2), (1,3), (1,4),(1, 5)} ccovvvr... (1)

RH.S
(AXB)  ={0,1}x{2,3,4}
(AxB)  ={(0,2),(0,3),(0,4),(1,2),(1,3), (1,4}
(AxC)  ={0,1}x{3,5)

AxC)  ={(0,3),(0,5),(1,3),(1,5)}
(A X B) U (A X C) ={(0, 2), (0, 3),(0,4),(1,2),(1,3),(1,4)} U {(0,3),(0,5),(1,3),(1,5)}
={(0,2), (0,3), (0,4), (1,2), (1,3), (1,4), (0,5), (1,5)} ...(2)
(1) =(2),
LHS = RHS
A MOHAMED ASIFM.Sc.B.Ed, Ax (BUC)=(AXB)U(AXxC)
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PG 6 Ax (BNnC)=(AxB)n (AxC) (i)
A={xeW|x<2} B={xeN]|1<x<4} C={3,5}
A={0,1}
B ={2,3,4}
C={3,5}
L.H.S
(BNnC)={2,3,4}n{3,5}
={3}
Ax (BnC)={0,1}x{3}
AX(BNC)={(0,3),(1,3)} ccirrrererrinenn. (D
RH.S
(AxB) ={0,1} x {2,3,4}
(AXB) ={(0,2), (0,3), (0,4), (1,2), (1, 3), (1, 4)}

(AxC) ={0,1} x {3,5}

(AxC) ={(0,3),(0,5),(1,3), (1, 5)}
(AXB) N (AXC) ={(0,2),(0,3),(0,4),(1,2),(13), (LD} n {(0,3),(0,5),(L,3),(1,5)}
(AXB)N(AxC) ={(0,3),(1,3)} cvvvrenn. (2)
(1) = (2) = LHS = RHS.

(AUB)xC=(AXxC)uU (B x () (iii)
A={xeW|x<2} B={xeN|l<x<4} C={3,5}

A={0,1}
B = {2,3,4}
C ={3,5}
L.H.S
AUB ={0,1} U {2,3,4}
AUB =1{0,1,2,3,4}

(AUuB)x(C={0,1,2,3,4} x {3,5}

(AUB) xC=1{(0,3),(0,5),(1,3),(1,5),(2,3),(2,5),(3,3),(3,5),(4,3), (4,5} ...... (D)
R.H.S

(AxC)={0,1} x {3,5}

(AxC)=1{(0,3),(0,5),(1,3),(1,5)}

(BxC)={2,3,4} x {3,5}

(BXxC)=1{(23),(2,5),(3,3),(3,5),(43),(45)}

(Ax C) U (B x C) ={(0,3),(0,5), (1 3), (1,5} U {(23),(25), 3 3),(3,5), (43), (4 5)}
(AX C)U (B xC)={(0,3),(0,5), (1 3), (L5), (2 3), (2 5), (3 3), (3,5), (4 3), (4,5} ..... (2)
=@
~ LHS = RHS
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C=coi§ Gblel et | B= s 60matfes A= c o @il 8 S/ P 7

PG 7 Y 5
(i) (ANB)xC = (AxC)N(BxC) (i) Ax(B—C)=(AxB)— (AxC) S/ J 43 I

(ANB)xC=(AXC)NnBxC)@): f
A={12,34,56,7)
B=1{2357)

C={2}
LH.S
AnB ={1,2,3,4,56,7}n{2,3,5,7}
AnB={23,5,7}
(ANnB)xC ={2,3,5,7} x {2}
(ANB)XC ={(2,2)3,2)(52)(7,2)} ceverreeeen. (D
AxC ={1273,4,567}x{2}
AxC={1,2)(2,2)(3,2)(4,2)(52)(6,2) (7,2)}
BxC ={2,3,5 7} x {2}
BxC={(2,2)(3,2)(5,2) (7, 2)}
RH.S
AXCONBXxXC)={12)(2,2)3,2)(42)(52)(6,2)(7,2)}n{(2,2)(3,2) (52)(7,2)}
AXCONBxC)={(22)3,2)(5,2)(7,2)} e (2)
=(2)s (1)
(ANB)xC=(AxC)n(Bx0C
Ax(B-C)=(AxB)-(AxC) (i)
A={1,2,3,4,56,7}
B={2,3,57}
C={2}
LH.S
B-C ={2,3,5,7}-{2}
B-C={357}
Ax(B-0C) ={1,2,3,4,5,67} x{3,57}
Ax(B-C)={(1,3)(1,5(1,7)(23)(25) 27 3,3) (3,5 (3,7 (43) (45)
(4,7),(5,3) (5,5 (5,7)(6,3) (6,5) (6,7) (7,3) (7,5) (7, 7)} ...... (D
RH.S
AxB={123,4,56,7}x{2, 3,57}

AxB={(1,2)(13) (15 {17)(22)(23),25 27323335 G7)
(4,2),(4,3)(4,5) (4,7) (5,2) (5,3) (5,5),(5,7) (6,2) (6,3) (6,5) (6,7),
(7,2) (7,3) (7,5) (7, )}

AxC={1234,5,6, 7} x {2}

={(1,2) (2,2) 3,2) (4, 2) (5,2) (6:2) (7,2)}
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PG8 (AXB)-(AXC0)={12)(13)(1517)(22)(23),(25(2732)@33)
(3,5)(3,7) (4.2), (43) (4.5) (4,7 (5,2) (53) (55),(5,7)

(6,2) (6,3) (6,5) (6,7),(7,2) (7,3) (7,5) (7, )} —
{(1,2)(2,2) 32)(42)(52)(62)(72)}

(AxB)-(AXC)={(13)(15) (1,7 (23)(25) (27 (33)35) 37 43)
(4,5)(4,7) (5,3)(5,5)(5,7) (6,3) (6,5) (6,7) (7,3) (7,5)
(7, )} woveeeerrrsrenn (2)
= (2)s (1)

AX(B-CO)=(AxXxB)-(AxC(C)

e B e 4 e A SE S5 gt B= {17,100 A = (3,47,8)5/7 1.4 Ji

1) R,={(3,7), (47), (7,10), (8,1)}
(i) R,={(3,1), (4,12)}
(iii) R,={(3,7), (4,10), (7,7), (7,8), (8,11), (8,7), (8,10)}
{(3,1), (3,7), (3,10), (4,1), (4,7), (4,10), (7,1), (7,7), (7,10), (8,1), (8,7), (8,10)}

Ax B={(3,1),(37), (3,10), (4,1), (47), (4,10), (7,1), (7,7), (7,10), (8,1), (8,7), (8,10)}  ° J’
e FLe§ B 4R, dx) ce R CAxB Sl ()
e P B AR L1412 24 < B F412) R, Ul (i)
-‘Lu':‘;j’:;/lgd/ Be AR, 21 (7.8) ¢AxB u? (7.8) €R, Ul Gii)

S 3 TP e eI gend 0uipe i S0k 1.5 i
‘ 4| S e 3K RGiD) S FEiber()
8 5

Fliker R ={@y)|y=2-23ePyeQ () * S
Fo ER=((5.3).64)(7.5)} (i)
SLER = {567 sersd R= (3,45} (i)

12 %
¢t (RelatioD) P2 /L f5 b $ B e A9 B= (3,0, 1,708 A= {1237} S5/ P -1
(i) R, ={(2,1), (7.,1)} (ii) R,={(-1,1)}
(iii) R, = {(2-1), (7,7), (1,3)} (iv) R, ={(7,-1), (0,3), (3,3), (0,7)}
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B={30,-1,7} A={1237} : S
PG 9 AxB={1237}x{3,0,-1,7}
AxB={(13) (1,0) (1,-1) (1,7) (2.3) (2,0)(2,-1) (2, 7) (3,3) (3,0) (3,-1)(3, 7)
(7,3) (7,0) (7,-1) (7, 7)}

Ri={2 17 1)}®
e AUt A X B (11D D) e
R; = {(-1,1)} (i)
e UAXBAMECLDE e
Rs = {(2-1) (7,7) (1,3)} (i)
'%ijd
Re = {(7,-1) (0,3) (3, 3) (0,7)} (iv)
e AUt A X B3I 0,3)0.) Fd e 7 P

LoAFE Ax A /R-‘L&Tﬁ;‘a"&/g)ﬂ(f(” 6“/“"&}"2 Anl A= (1234,..450 )12
-5/()1’” (Range)e*1s/(Domain) k€ R _/”6/?/)’

A=1{1,2,3,4,...45}, :

AXA={(1,1),(2,2) cceorerrerrenn. (45, 45)}
é/{;xJK—R

R={(1,1),(2,4),(3,9), (4, 16), (5,25), (6,36)}
Rc (AxA)

3kER=1{1,23,4,5, 6}

=¥ R=1{1,4,9,16,25, 36}

_5/((}’”&?”‘5/5'3119Ku" {(Ly)/y:z—f—?,, x€{0,1,273,4,5}}:‘¢l5@)4'_4!‘€jo'{g -3
x={0,1,2,3,4,5} - J"

y=x+3

—> x=0>y=0+3=3

> x=12y=1+3=4

—> X=2>y=2+4+3=5

—> x=3>y=34+3=6

> x=4>y=4+3=7

—>X=5=>y=5+3=8

R=1{(0,3) (14) (2,5) (3,6) (4,7) (5,8)}

Sk =1{0,1,2,3,4,5}

A MOHAMED ASIF M.Sc.,B.Ed., = (3,4,5,6,7,8)
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-Jf R={(1,2),(2,4),(3,6),(4,8)} .o/ Y = {2,4,6,8,10} X = {1,2,3,4} Jf/‘f/ 1.6 dt’»
_;/'C)’”M}/;U"U&c))bwﬁu&gu”_badilﬁvg R ,J/}/G/L"

PG 10
X R Y
. . _ 2 : JV
(Domain) 4k X = {1,2,3,4} — .
(Co-domain) 3lesbs Y= {2.4.6,8,10} L
= f= (24.68) B

Y=k s 2 ={-2-1,03} Uz -Gl fiy =2 -2 CAS X =Y J5 g 1.7 Je
e SO £ Gi) -t dl el £()
z={-2,-1,0,3} U -« @ S
fx)=x2-2 (i)
f(—2)=(—2)2—2=4—2=2
f(-D=(-1)?%-2=1-2=-1
f0)=(0)2-2=0-2=-2

fB)=0B)¥—-2=9-2=7
f ={(-2,2),(-1,-1),(0,—2),(3,7)} ‘U.gJ

e lbbl Ye X el S50 Y= {abeis X= (5,134, 0 1.8 J&

@) R, ={(-5,0), (1,a), (3,0)} (i) R,={(=5,0), (1,b), (3,a),(4,0)}

(ii) R, = {(=5,a), (1,a), (3,0),(4,0),(1,0)}

X R, Y

r&j R,={(-5,), (1,a), G.0)}HG) :

[1d5— . -
B 1ex B e SISEL R,

\ 37
\4v
X R, Y
\5\‘ fa) R, =1{(5,0), (1), (3,0),(4,0)} (i)
| 3/ T‘?) e Al Y P X Bl e SR,
La v

X R, Y R, ={(5, a), (1,a), (3,0),(4,c),(1,b)} (iii)

‘5 146\ - beY nlac Y;«U&'mé leX & -+u52)‘tﬁvg R,
. |

A MOHAMED ASIF M.&c.,B.Ed.,
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e =2 1.9 Ji
PG 11 () fQ1) (i) f(z+1) (iii) f(2) + F(1)

ettt 1 £5x @ S
F(1) = 21)- (1 =2-1=1
_‘Lt‘nd'ibuf :4£ x+1 ¢ x G
flz+1l) =2(x+1)— (2 +1P7 =22 +2- (2> +2z+1) = —2* +1

fx)+ f(1) =2z - 2*)+1=—2" + 22 +1 (iii)

(}Vw,/,'ﬁwu,b»:ﬁwKw?_‘L&CJ’Lg/? N, f={(zy)|nyeN » y=2z},J P} _1
“‘au"uﬁv@«j’i l[_,/
X={123,.}: F
Y={123,..}
Y=2x
Y=2(1) =2
Y=2(2) =4
Y=2(3) =6
Y=2(4) =8

f={(1,2) (2,4) (3, 6) (4,8) ..}
Sk=1{1,2,34..}

Steenbe =1{1,2,3,4 ...}
e 2 =1{2,4,6,8}

Ne X, R={(z/@) e X f(@) =o' +1} FPUSSFible X= (3468} /7 22
e Sl b d

X=1{3468
fx)=x2+1
f(3)=32+1=9+1=10
f(4)=42+1=16+1=17
f(6) =62 +1=36+1=37
f(8) =82 +1=64+1=65

< AR —bd Nex
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e B={258,11,14} sl A= {1234} 2J 7 1.11 Ji
PG 12 G IS - fi) = 35— 1 ISP JELi] - A BoS
Fo G of6uanass i Fluwe (DSB8 O

A=1{1,2,3,4}; B={2,58,11,14}; J’
flz) =3z -1
f)=31)-1=3-1=2
f@)=32-1=6-1=5
f(3)=33)-1=9-1=8
fA=43)-1=12-1=11

Jegr ()
A f B
.
[
Flse (D
1 2 3 4

e 2 5 8 11
A KUz M (i)
f=1(1,2),(2,5),(3,8),(4,11)}

Graphical form Jﬁ =2 Giv)

Ay
11 (A 1-1)
I (4, 11)
10 /
9
FE (3, 8)
8
7
6
(2.5)
D \
4
3
(1.2)
2 AS 7
1
3 0 >
X 11 LaZeid a8
y Y
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PG 13 e ) =x+x+1 07 e Fusekif: A—B sl 4 —(2-1,0,121 1.14J¢
-’//f’l’”B ?mﬁ[fu
A=1-2-1,012} - F

f(x)=x2+x+1

f(-2) =(-2)2+(-2)+1 =4-2+1 =3
f-1) =(¢-1)*+(¢-D+1 =1-1+1 =1
f(-2) =(0)2+(0)+1 =0-0+1 =1

f(1) =(1)2(1)+1 =1+1+1 =3
f(2) =(2)24+(Q)+1 =4+2+1 =7
e Sbuseclifokby
M)Jf=B=3UiU)l#Kf

i < B={1,3,7}

e f@=30+20eN eobnf e fNoN JBfir 50 115 JE
_E PSS Gi) o e 1B UBL 29,53 Gi) oo e 031,23 ()

e i =3x+2 080 NN g

f(1)=3(1)+2 = 3+2=5 =11 (i)
£(2)=3(2)+2 = 6+2=8 x=2/1
f(3)=3(3)+2 = 9+2=11 x=3/1

Ut 11 85 Al B 32,1
3r4+2=29 dx  Ax)=29 ?nxd.léﬁb/w/' (ii)
3r=2T=2=9.
30 +2=53  f(z) =53 v x Jb 253 S A
3xr =51l=2=1T7. (u,‘,)
“UP 1T 819 e B EL 53 s 29 LA
ce UL 6, g e 1 S Skl oL N B (i)
-<—N qu;b»{f
_c‘,ﬂf&% N oo f= (5.8,11,14,17,..} o~
_c‘,Jilﬁuy)..«gfﬁ _c‘,‘_ﬁ.fvilﬁu’/.wgf"ﬂ
e S L-L f LA
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20+ T, < =2 ) )
PG 14, fhet #2 bitn fla)={o* 2-2<0 <3, 2ol [ R~ RJFGS 118 Je
3r—2,x >3
G f4) G2 G2 W) %
2t + 7,0 < —2 6 5 432 Jﬂ
flx) =12’ - 2,-2<z <3 1012
3v -2,z >3 45 6 eenen
flz) =3z —2; f4) ()
f(4)=3(4)-2 =12-2=10
f4) =10
flz) = 2>~ 2; f(=2) i)
f(=2) = (-2 2 =4-2=2
f(=2) =2
f(4)+2£(1) Gii)
(@) =10 e (1)
flx)=2"-2

= f1)=1-2=1-2=-1
fA) +2f1)=10+2(-1) = 10-2=8
f(4) +2f(1)=8

f)=3f4) .
3 Gv)

— S =8 s fil)=—1 S Ut
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PG 15 14F
uﬁ‘ﬁ-‘at?@/c f(z) = g Lol e SBL fi A B S 2
6 fee B=1{0,12,4,59} 14 = {2,4,6,10,12}
A7 G JBE2 GiD Juedl (D) e el 6uginnbess ()

A=1{24,6,10,12}
B=1{0,1,2,4,5,9} Jp
fx)==-1

f(2) =

|
[EEN
I
[UEN
|
—_
I
(e}

f(4) =

|
[E
I
N
|
—_
Il
(U

2

NN o [ p DR

f(6) =

—_
|
[N
I
w
|
[N
I

10
2
f(12)=122—1=6_1:5

f(10)="" -1=5-1=4

Py TSI A 6))
f={(2,0) (4,1) (6 2) (10, 4) (12, 5}

Je L (i)

L X[ 2| 4 6 10] 12
Lfeol ol 1 2f 4] 5

S8 i)
A I B
I'..'.:\J'——-l-'. -—|='-ill\.'I
[ 4 L I
—— 3|

W4 |
| |
| 12— |

B R
i "'I‘ |

|8 _I | i

i : :

[ C 7TE 1 i } R 5 l"g.\“;.
S L L
f sipers | }

1 T | |
B ST iy | | NI { =

SsE e S i
lod ik Hi iy

CYNE S _21 i ii-f"""l

Lo i e ; i 85 (]
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A7 Gid) Pl G SB82 () 2240067 1= {(1,2,2.2.3.2.4.3,6.4) J6 -3

£=1(1.2,2.2).63.0.4.3).6.4) S

A={1234,5)
B=1{23,4)
A 4 B e ()
|'lr|-|'| _.'__-T-'j'- P‘I'l
| 2 L |
| ]--"TJ___,-""”__A |
LT |
\s7~ (V)
ydug (ii)
L x| 1 2 3 4] 5
Lfeol 2 2f 2] 3] 4
: s g =7 (iii)
I i huwl“ﬂ"w-?
B RiRfEEE S T =4
s o s
BN N N i
|-+ i it
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fiN->N
N={1,2,34,5,..}

f(x)=2x-1
f(H=2(1)-1=2-1=1
f2)=2(2)-1=4-1=3
f3)=23)-1=6-1=5
f4)=2(4)-1=8-1=7
f(5)=2(5)-1=10-1=9
f={11)(2,3)@3,5 #47)(59) ..}

]
I * N
1 - ..'
3 -
.
1 T3
C e
-
.
3 . 3
|
L H'\-\. -]
.H"I
L]

_J.?}u;/./é'_di@ug-ug :/c“_@ﬁd/cf(x) =2x-1 wlﬁa}d/gﬁ [:N— NJ‘@J/W’ -4
S
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;}’Z'fJLf(x) =x3 o?l.-'a)d/u)' f:A— B }/‘f/ B=N u»l A= {1,23,4} .G/(f/ -6

PG 17 -
"‘agf’d/gf@ (ii)_}//f}”&y}d/f(i)
A={1,234} . f
B=N
f(x) =x3
f(H=13=1
f(2)=23=8
f(3) =33=27
f(4) = 43 = 64
f={1,8,27,64) CEENSLO)
_‘LJ‘@.UU}/}I.JQ-VQ (i)
T+ 2 /ﬁ r>1

_3/?11’”?}’:6@:; f(z) =12 /'%' —l<z <l c«?L’a;JfJ’@ﬁ-9

z-1 /’;l —-3<zr<~—1
(1) f3 @) f0) i) f(=1-5)  (iv) f(2)+ f(-2)
242 J] a>1

fmy=12  f —1<z<1 1,01
xflft—3<:c<—1 2

f(3) M
fx)=x+2
f(3)=3+2
f(3)=5

£(0) (i)
f(x) = 2
£(0) =2

f (-1.5) (iii)
fx)=x-1
f(-1.5)=-15-1
f(-1.5)=-25

f(2) + £(-2) (iv)
f(2)
fx)=x+2
f(2)=2+2
f2)=4
f(-2)
fx)=x-1
f(-2)=-2-1
f(-2) =-3

f(2) + f(-2) =4 -3
f(2) +f(-2) =1
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6r+1 if —5<x<2
flx)=152" —1if 2<2<6
374 if 6<z<9

PG 18

() F-3)+£Q2) G ST — ) (i) 2f(4) + f(8)  (iv) 2L\

6x+1 if —5<z<2
2<zxr<6
6<z<9

f(z) = 152" — 1 if
3z -4 if

f(8)
f(x)=3x-4
f(8) =3(8) -4
=24-4
=20
2f(4) +£(8) = 2(79) + 20
2f(4) + £f(8) =158 + 20
2f(4) + £(8) =178

21 (=2)- £(6)

v
i f@+ f(=2)
f(-2)
f(x)=6x+1
f(-2)=6(-2)+1
=-12+1
=-11
f(6)
f(x)=3x-4
f(6) =3(6) -4
=18-4
=14
f(4)=79

27(=2)-rl6)  2(-11)-14

fl4)+ r(=2) 79-11
_ -22-14
68
=36 =3
T 68 17
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e JS AUt Fi 5.9 = R FGL -10

f(=2) = f(6) -2/

f@4) + f(-2)
{-5-4,-3,-2,-1,0,1} . P
{2,3,4,5}

{6,7,8,9)
f(-3) +f(2) (D)
f(-3)
f(x)=6x+1
f(-3)=6(-3)+1
=-18+1
=-17
f(2)
f(x) = 5x2-1
f(2) =5(2)2-1
=5(4)-1
=20-1
=+19

f(-3) + f(2) = - 17 + 19
f(-3) + f(2) =2
£(7) - £(1) (ii)

f(7)
f(x) =3x-4
f(7)=3(7)-4
=21-4
=17
f(1)
f(x)=6x+1
f(Hh=6(1)+1
=6+1
=7
f(7)-f(1)=17-7
f(7) -f(1)=10
2f(4) + £(8) (iii)
f(4)
f(x) =5x2-1
f(4)=5(4)2-1
=5(16)-1
=80-1
=79
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g0 == 2 f(x) = 2+ 1A S gofal fog 1196
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g(x) = 22— 2 :J’

flz)y=2z+1,
fog(z) = flyg(z))
= fa® -2)
=2z —2)+1
foglz) =22> -3
go f(z) = g(f(2))
= g2z +1)
=2z +1)° -2

go f(x) =42° +4z—1

fog#gof

S fof=5 A Je
L fik) =2k - 1k

o fK)= F(F(R)) F
=22k —1)—1
=4k - 3.
foflk) =4k—3
foft) =5 St

4k— 3 =5
4k = 8

a(t) =2+ kAl ) =3x—2 N1 J&

-)/?}J‘”c—«gd/k;ﬁfog=gofﬂ’

f)=3z-2 , g(z)=2x+k
foyglx) = flg(x))

= f(2x + k)

=32z +k)—2

fog(r) =6x+3k—2.
go flz) = 9Bz —2)

=23z —-2)+k
gof(r) =6r—4+k.

fog =gof <«

dz)  6r+3k—-2=62—-4+k

W —Gl+3k—k=—4+2

2k = =2

k_—z
2

= k=—1

Folgoh)=(fog)oh S/ hx) =3x8 g()=1-2x,f)=2x+31 J&

S

flz) =2z +3,
g(z) =1-2z,
h(z) =3
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Pencil
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(fog)(z) = flg(x))
= f(1 - 22)

=2(1-2z)+3
=2—4x+ 3

(fog)(z) =5>—4x
(fog)oh(z) =(fog)(h(z))
= (fog)(3z)
=5—4(3z)
(fog)oh(z)=5—-12z |...(1)

PG 20
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(goh)(z) = g(h(z))

= g(3z)

=1-—2(3x)

(goh)(z) =1—6z |

fo(goh)(z) = f(1-6z)
=2(1—6x)+3
=2-12x+3

fo(goh)(z) =5—12z ....(2)

(fogloh=folgoh) _n Ul «e (2) 1o (1)

fog=gof SLAM =Sk

(i) f(z)=324+2, g(z)=6x—k

(1) f(x) =3x+ 2,
g(x)=6x-k

fog(x)= f(g(x))
= f(6x - k)

=3(6x-k)+2

=18x-3k+2 .o (D
gof(x)= g(f(x))

=g(3x+2)

=6(3x+2)-k

=18x+12-K oo (2)

(=)

= 18x-3k+2=18x+12-k

2k = -10
k=-5

fog=gof SLAM Ik 2

(ii) f(z) =2z —Fk, g(x) =4z +5
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oftay v
fog(x) = f(g(x))
= f(4x + 5)
=2(4x+5)-k
=8x+10-K .ooreeen (D
gof(x) = g(f(x))
=g(2x - k)
=4(2x-Kk)+5
=8x-4Kk+5 e (2)
(1) =(@2)
=>8x+10-k=8x-4k+5
3k=-5
k=-5/3


Mohamed Asif
Pencil

Mohamed Asif
Rectangle

Mohamed Asif
Rectangle

Mohamed Asif
Rectangle

Mohamed Asif
Rectangle
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PG 21 g"f(a):1/”’-}//()L’”a;ng(x)=x—2,f(x)=x2_1

Hfx)=x2-1,gx)=x-2

gof(a)=1

gof(x)= g(f(x)
=g(x*-1)
=x2-1-2
=x?-3

gof(a) @ a2-3=1
=+a2=4
a==+2

4
S

fx)y=2—4, g(x)=2> » h(z)=3z-5 )7 (iii)-8 f(z)=2—1, g(v) =3z +1 sl h(z)=2" );! (i) -8

Fo(goh)=(fog)oh S eilin

o fx)=x-1
0 =x-4 go=x, hE=3x-5 :f 500 Baxy 1
(ng)Oh = fO(gOh) f(X) =x2

LHS = (fog)oh

fog(x) = f(g(x)) (fog)oh = fo(goh)

Ffo(goh)=(fog)oh S el in

LHS = (fog)oh

= f(x2)

fog(x)=x%2-4 fog(x) = f(g(x))

(fog)oh(x) = (fog) h(x) =f(3x+ 1)
= (fog)(3x-5) =3x+1-1
= (3x-5)2-4 fog(x)= 3x
~ e sherand (fog)oh = (fog) (h(x))
=9x2-30x+ 21 ......... (D

RHS = fo(goh) = (fog)(x*)

=352 oo (D

(goh)(x) = g(h(x))
=g(3x-5)
= (3x-5)2
(goh)(x) =9x% - 30x + 25

fo(goh)(x) = f(goh)(x)
= f(9x2 - 30 x + 25)
=9x2-30x + 25 - 4

RHS = fo(goh)
goh(x) = g(h(x))
=g(x?)
goh(x)=3x2+1
fo(goh) =f(3x2 + 1)
=3x2+1-1=3x2

(:1;9)(_2 ;Zs;OX + 21 e (2) (1) — (2)
- LHS = RHS
LHS = RHS

= (fog)oh = fo(goh)
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PG 22 f@)=12° g(z)=2x s hz)=z+4 1 (i) _8
b gff@) = fog(w) A 124 J& folgom)=(fog)oh Sl
_)/‘C}L"” x9gx)=z+3 s flz)=3c+1 f(x) = x2, Ja

g(x) = 2x,
aff G0 = glf (f)] S ) x4 4
= glfBx +1)]
= g[3(8x +1) + 1] (fog)oh = fo(goh)
=g(Ox+3+1) LHS = (fog)oh
=90x+4) fog(x) = f(g())

= [(9x + 4) + 3]

9ff(x) =9x+7 = (29
= (2x)2
fggx) = f[g(g(x))] fog(x)= 4x2
= flg(x +3)]
= f[(x + 3) + 3] (fog)oh(x) = (fog) h(x)
=f(x+3+3) = (fog) (x+4)
=f(x+6) = 4(x + 4)?
o
fgg(x) =3x + 19 =4x2+4+ 32x+ 64 ........ @9
gff(x) = fgg(x) RHS = fo(goh)

goh(x) = g(h(x))
=g(x+4)
9 —3x=19-7 —2(x + 4)

9+ 7 =3x+ 19

6x =12 goh(x)= (2x + 8)
12 fo(goh) (x) = f(goh) (x)
=" = f(2x + 8)
x =2 = (2x + 8)2
= 4x2 + 32X + 64... (2)
D=
LHS = RHS
= (fog)oh = fo(goh)
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ST

_;/?}L"” bsla -« a’ xb" = SOOIC/J' UZ"/"RL’;":%” basla:210J6

PG 23

2 | 800 F
2 1400
2 1200 800 =2x2x2X2X2XHxXH
_2 1100 =2° x5
2 |50 b a 5 2 .
_ — l
=2z a' xb" =2" x5 11
515 a=2 » b=b (L) a=5 sl b=2
511
_)/pl’” b sl g 9w 13824 = 2° x 3 /ﬁ’ -4
2 | 13824
2 | 6912
L 8456 13824 =29%x 33 J
2 | 864 13824 = 2a x 3b
2 | 432 a=9 » b=3
2 | 216
2 1108
2 |54
3 |27
319
3 |3
1

! T Z. x, T 7
1,2, 3,, 5, 0t Gl JEeE P67 Ppy by D, U B X By X py X pt = 113400 J1 5
Y T I RN X N NSO S

2 | 113400 113400 = 23 x 3¢ x 52 x 71 - F
2 56700
2 28350 113400 = p1*! X p2¥% X p3*3 X paxt
3 14175
3 4725 P1=2, x1=3
3 1575 P=3, x2=4
3 525 P3=5 x3=2
5 175 Ps=7, xs=1
5 35
7 7
1
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zZ

St BEIS el g 201 Je

Ny

n(n—}-?»); neN ‘LJLL'

n*+1 ;neN =i
kS
a =n(n+3)
a,, =11(11+ 3)
—11(14)
=154.
L g
a = n® +1

a,=18 +1 =325.
=324+1
=325.

(i) o, ==

n+2

-u}&fd)uﬁ’l[m Ju} -3//()1’”&7)1&”(5/}‘?,(&5 -4

ag sl agy (ii) a = —(n* —4); a,a a,
5 v
a —nf s ag s a;, (i)
_5(6) 30 15 15
dT6r2"8 4 T%
_513) 65 13 _13
M T1r2 15 3
a =—(n"—4);a,a a,/(ii)
an=-(n?-4)
as =-(4%2-4)
=-(16-4)
=-12
a1 =-(112-4)
=-(121-4)
=-117

as=-12 sann=-117
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