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axblab(product) Fbd K slca+b(sum) G KTl Ersbst a N
Je bl @ () La-b
(Multiplication) w25 s/ (Addition) 56 = v e (a)
-L,Q'J:JE,J) b?l’@ -:.L.ayéd/:fﬁl&?
(Closure Property) JAM b (i)
a+be R,Va,be R

YU (JIJJLR_‘»,{’SA' -3/7 [
—3+5=2€R
(Commutative Property) Jlrewfb (i)
a+b=b+a ,  VabeR
UL REF 312 S
2+3=3+2
5=19 L
(Associative Property) (Jbweeb  (iii)
(a+b)+c=a+(b+c)« VabceR
UL REF3ATS Sl
G+ +3=5+(7+3)
12+3=5410 |
15=15 L
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(Multiplicative dentity) <3630 4 (iv)

b 3138 e s 1w B o LA R s Estiel 5
a:lma=l o VigeR &G

(Multiplicative Inverse) J:Q‘ d Vi (v)
Kafleszrat LA b imm (s 26 (0200068 LR 2x
e bl

_u_?u‘:a"[_}ﬁéz_/»._g—;— 45 5
,.T_CLMGJ:U{}/"’ng&}@J’J‘? (vi)

(Multiplication is Distributive over Addition and Subtraction)

Ya,b,ce R
alb +c)=ab+ac (071315"0!5'0'::’.)&”
(a+ b)c=ac + be : (ij;gu,?u'd:-t)y;)
o
FUn L REs 5132 1
23+5)=2%x3+2x5
2x8=6+10 b
16=16 "
Ya,b,ceR el
a(b—c)=ab-ac j (L?_,}IJ:B"UJ’FLF?J&L)
A R yart R 3
(a=b)c=ac-bc (LZ/“’SQ:UJ’FUKNULU)

TUREGILRES3 1 5:2 S [
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2(5-3)=2%x5-2x%x3
2x2=10-6
4=4

te— 1

LL A UTL Vel ()
a=@'y Fgea' P36 a (i)

(Properties of Equality of Real Numbers) .:.al,a“’.'i q (5;:!/,&!;!(}? (b)
-UEJ:J',?/AV«:«P)‘“;JJJ:IJ,J ;L@i(}?

(Reflexive Property) << GJC (i)
a=a ,VaeR

(Symmetric Property)<o’ G‘f & (i)
a=b _b=a V abe R
(Transitive Property) ..-;.;flm.-.:.#:‘ (111)
a=b, b=c =»>a=¢c Vab,ceR
(Additive Property) =b3%  (iv)
a=b = a+c=b+c ,Vab,ceR ,
(Multiplicative Property) ..;-.;,;’l}(_} Vad (V)
a=b =>.ac=bc Vab ceR
(Cancellation Additive Property) 5= lﬂJ:' E (vi)
a+c=b+c=a=b_VabceR
(Cancellation Multiplicative Property) — 2k =ebF  (vii)
ac=bc c+0=a=b Vab.ceR
(Properties of Inequality of Real Numbers) = Los? (St elE (o)
et it S 3
(Trichotomy Property) =<*l Jw (i)

VY a,be R
geh- L - “a=h Il a>b
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(Transitive Property) wc?becs™ (i)
V abceR 2R
(a) a<b A b<c=a<c
(bl a>b boe=adse

(Additive Property) = G3% (i)

Y a,b,ce R '
(a) a<b=a+c<b+c

a<b=c+a<c+b
(b) a>b=a+c>b+c

a>b=>c+a>c+bh

(Multiplicative Property) ==}~  (iv)
(a) VabceRun c>0
(1) a.>b:>ac>bc
a>b=ca>ch
(i) a<b= ac<bc
a<b=>ca<ch-
(b) VabceR A c<0
(i) a>b=ac<bc
a>b=>ca<ch
(i) a<b=> ac>bc

a<b=>ca>ch

(Multiplicative Inverse Property) wl&u’:‘i‘g} 2. W)

Ya,be R A az0,bz0

(a) a<b¢=>;11->%
(b) a>b@l<%



g 3

~E S et W ELUF S 1

i) a+b=b+a BV, (i)Y =(able'=a(be). % b ieenss
(i) of 2h=IT. ol e b (iv) x>y.l;x=y'l=x<y ............
(V) ab=Dba'. Lo . (vi) a+c=b+c_—_>a.=b ............
(Vi) 54 (=5)=10 +-:s-- R, (viii) 71‘%_ 2 ertom pn e 3
(ix) a>b=ac>bc(c>0) ci.....
_q/wﬁLﬁJMGG(JJWIJ;mJ?Juﬁdt&d:s,?wg_ 2
3x+3(y—
= ol Ve & A S
KT AN BN b ey P v e s ovnn
=0+ 3y, i ot AR Sty
U et S L AR

e Sz B et b NGB AR S 5t 3
() \24+0 =\f2—4 ..................

(i) C5+ (-% (5)+(- )( ) ..................

(i) T+ (ZR) 507 cote X i 20 inn

(@iv) \/_ \f_ ‘é)ﬁ&? .................

BV

(Radicals and Radicands) Jbgéwlré-é; 2.3
(Concept of Radical and Radicand) < (b{ b J),l‘ﬁ.é s, KB

v (uie) &) Uhsn Ka/&b?x/&;?J?fP7cl:x gﬁn 4 5’;;2._9 n
e bbb x= @™ | x=Na Taa"= 0l Pe b Kt
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-ujgfjfﬁifﬂén(n JJ":_,t'ML}'l‘ﬁb,ﬁéJ et a Lﬁﬁfu
et (base) IS S Lol L 9B St a5
' WL

e bz g2 a
J)L): J& (jl;':a};:lgﬁ-éz J/‘.’.’Lné...:

(Difference between Radical and Exponential Forms)
e PhtExr x=Na 1 e reUeoBi it F b
' _%:J&Jfﬂ;jj :E’- P
L S S Skt Pl d
e Pl iAo P xma"
-;}_{J@Jféticj ot 2% ol
(Properties of Radicals)..:_l:ey‘; if ){’-é J

;Uﬁﬂﬁlg:.«_j n:musla,beR fl

i Nab=vaip G ”§=;\[a- (i) "V ="a

Alb
(iv) \a"= lay ) \a"=a
t/dfd‘ﬁ‘ﬁ-ézfyéb’a}}:l LPJV:«?/&&»&J

(Transformation of an Expression given in Radical Form to Exponential
Form and Vice Versa)

- W e sttt s U S ikt

ST g S Sk f P i pd PN =L P Lo n i sose
_u.?;:.w/.‘JL lgg_)f

s e b W Aehe 1 v aMIta. G 5
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2.3.2
(@

(ii)

233

1Jte






(Laws of Exponents or Indices) u'_f W led 0
(Base and Exponent) s@¥ (e S5/t 2.4.1

Sasnubase) i @ At (n bed S aibby o (foUad
o, T A

B E L e S srsn

?u:z;l,wlg..:}» n,mJJ!Un;lx!ﬁ) b’ ‘@ i

(1) am aﬂ = am+n (11) (am)n = amn

0 pz= nyn iV i n=a_ﬂ

(iii) (ab)" = d"b (iv) [b) b #0

@ L=g"", £ az0. o) d=1, £ az0.
a

wi) =L, & az0
a

(Application of Laws of Exponents) db‘kl 4 cf.' f }2: Ve ; 2.4.2
S e u;’ﬁ‘d.igzﬂf"fdb;fd:yfl};c Ve
(Unedlia SN fict P dobismme S TL ued 1J6-

SR T (403'})’0 T

5 € ) AU g O
(1) iy e = AT (a' ra a )

x gy-f\ X/ y # {155

74 3 m
e Al a —d"" m>n
LA ,,‘-‘; \x--.3-_|‘-’5: x2 -: .(‘aﬂA )
e 5 —2 m EN-2

. 4a° ‘bﬂ 2 - 4a" x 1.7 A L ety | S
(i1)

9a~ 9 o\ W Sy L






(Complex Numbers) sLe! u‘g 25
El=-1kP2+1=0 b-,l,uu”-mus’&’ff,d/{wg}?u‘f‘f&u"pfq;&lg(? .

J:fi.:&:fza.a;é;i.m&?i_u;uu:’pééz_fnifd:;u)w&? _Ca o BEf
i:\[__lfu‘l ey &ty KJ)_L_J/(:“‘"\/—_I mg.;gu:‘ﬁ-prwq&,mﬂéw
e S Esitl Ay dusd -1 % S

{-JWU..’vﬁufub .L.Jg-CCﬁJf bl S5 #e -1 I B UL it
eSS P = —a TR e bl L s

L eF1s -1 Sl 2 +1=0 bl

: 29
i =1 555 (1707 — 1783) ATl Sl 2y

-k J}{MLM
e Vel Q0B s 5 A &
(Integral Powers of i) sl d,.é‘ld/ i
g S Py SIS i QU Tin =\ A
i _

7= =1

P=itxi=—i
P =ixit=CDEh) =1
F=@'=D'=1
PO @@ = =-1, o
e BB i O FE (imaginary) e QUBUPbL

(Definition of a Complex Number) & /J&ﬁu’gfl 2.5.1
L{-J!? dzﬁulﬁabﬂf@wu‘é‘:‘{g i =\j.—1m a,be Rufu) Pt I bi.w.__lﬂ
| -.:'_t‘lgi,_-':r;u;c. z 7L (alphabet)

_é‘_)ﬁJ‘E‘:{_g z=2+3i ‘_ﬁ.o



(Set of Complex Numbers) 2»KiLel u"g{/ 282

@_4.. tbybe C37L (alphabet) § zﬁqéw J%J?‘U"
={zlz=a+bi.a,be R, i=\/——l}

£\ (imaginary ) QB EL A 2t 2 L 2 A b sl st S
_U.?Z_U'E'K

Se

Ri) == ,.a?ff?b’,z
Im(z) =b= .A’dﬂ_l{)(z 2l

f-éuglﬁﬂ

u‘.‘.:’;{._ﬂwd’"}ud; b=0 ‘,ﬁu)ffa+01wu'%{.ﬁ aﬂ‘&;} (1)
v
e S Fre 5 (e brgCna =0 St z=0+ib (i)

u:c._wd’..xv,mdup-‘-_mdumﬁ z=ibwg=Oitatbifl (i)
..('_J'f

..;_(_f:wu"-%{f(/‘)O/"d’)Z 0+i09wa=b=01 (iv)

e U 6Us (diagram) ;ﬂ;’__ﬁwu—fgﬁ)wg}?’"

3 /df J/ CBJ;’
)l

PR it ey Pl

iy id

/\

Py

AP
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©2.¢ .2 tw (Conjugateof a Complex Number) ». u—;,a;f ._,f 7K 253
szu’gfa buxu'g?{b:u;dﬁuﬁ —u’/lui'z a+bise J‘%f(f
| e blle (2.4) mc.wm.; z ,fy,c.w’ Y 1
—1+z,1z—_1__;)’ L'L’:p
_U‘A_MHPC"'( K;/J:J('La bi u!a-l-buwigy/
<

Z=2 )
.{f"L{f‘Zquf;{{z—a a+01;x&}J (1)

Z=a+0i =a-0i=

-.;_o’ewd" S SEK Km&"_f (iii)

uf‘)‘"JJ’J)'J!"Kd/.'J.ufJUF’ u‘a"" 2.54

quality of Complex Numbers and its Propertles)

J’u:")bwl crvc+dica+ b; »lurmu”’dm a, b;cﬁ
a+bi=c+di & a=c .b=d. : : 5

2+ Yi=4+9 e
Y7 S 2y ey
¥=2 uais fu"’

_J~?ffu"c..f£ $1"7 J‘Eﬁf“ UF(VJU/ULLiﬁIJP

(Reflexive Property) = lé(fg @) -

Y zZ1eC, 71 =
; (Symmctnc Property) uf"lqﬁ.—' )
VZ] de c SRR ;““'——.__ e e
il -Zz<:>22—21 R AT '-{ N g ;

- |

(T ransﬁn et:'Perﬁrty) ../"lp_uw @11)

V 21 22 Z3E C° N ._; “ \
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e

ot

oq i) i Gii) "
S L @) @ v
_ a2 VA e i ;Jﬁgéjlﬁld.;ejﬂ =l
R R el ek B TR (iii) i
L1 ()Y B3 Ry (v . -4 (vi) i-3
! Py (imaginary) § Aol fioee -3
G 1+i A iy =l + 20 (i) —3i+2
D —2-2 S -3 (vi) 2+0i

-yzx+¢y+1-4 3i );l:u‘/r:]”'u?(;yufx -4
(Basic Operatlons on Complex Numbers) Jlld;h/:uﬁwaf 2.6

S @addition & ()
I:'L;lj};lﬁ;,._zl +2, f(‘f‘J’bdﬁz; Mz Il ey wZa=c+id sl Zi=a+ ib |

e

&

z,*%2,=1(a £B)F (e b d)= @+ )+ b+ di

L}‘bgydyﬁzwﬂzlﬂﬁ'u’-‘7‘5:‘7&))4.};_ TS Ulufb’d"bfﬂﬁ!u‘&j»
..r('f N (1w /‘ lﬁ;iﬁ!uﬂﬁy(lmagmary) S f:f »
3= Si) +{5‘+ 2;')-=< (B:5) 4 (—8:F epEl =thy U\ STy [
Jf ¥ (Multiplication)~  (ii)

. - .‘-'-LQE\E" W = 3K D1 S
e b Uy 21220 AN LRUIT Uststern ;;:..., _’”?22— c+zd,,;z1 =a+ib/|

212z, = (a/+ bi) (c + di) = a(e.+ di}\+~bl(c + di)
—ac+adt+bcz+bd1 AR A

) \_“ A o= qq:\‘+adl+bcz bdi’ i =\;""1

:‘f'"“”"—‘ SRS ot ABSET

= (a¢ * bd) + (ad + bc):

o=

sir,



(2 - 3i) (4 + 5i) = 8 + 10i — 12i — 15/ &
=8-2i +15, #=-1
=23-2i

J¥ (Subtraction) J ¥ (i)
—€nz, 2 J/.KZQ»I 21;Ux}ﬁ2¢%;zz=c+id,,lzl=a+ib/7
e DAL 2, o § e I S P SR A T T A

_S’x@_ﬁfbfﬁdﬁ'ﬁzz
z,—2z,=(a+bi) — (c +di) S
=(a—c) +(b—d)i
z,=2+ i 2= (2+3) S B
Z,—2,=(-2+3D)—(2+1) P
L0923
=—44+2i

JJK (Division) ,‘J (iv)
-gfr a /JI(VC-(‘JJ/ZZI(ZI)"U!'J/U'%ZZ_ c+ ldjjlzl_a = lb/‘;
&2

Zy_a+bi _a+bi c—di
Z, c+di c+di c—di

q,ta"_/‘_}‘br”cc_zr:u/;. (conjugate) .:,;ff.KLZz S z,2; LJ:?'
: ] 2

e ac + bci — adi — bdi®

k) ¢ — (di)?
+ ac + bci — adi + bd (iz":—lj
< +d* :
=(ac+bd)+(bc ad)i _ac +bd (bc—ad)
TS 2o p U g M
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V3G =3

ESty xS G-t a+y)=1+0i 4J&

(B-4) (x+yi) =1+0i J
= 3x+3iy—4dix—4i"y =1+0i
= 3x+Q@y—4x)i+4y =1+0i
= 3x+4y+QCy—4x)i =1+0i

=y &)‘3&6/. [z ;_)f:lﬁfu"-g

3y—4x=0 s 3x+4y=1

-LJP sery = 4’” X _55— é’-d-/U?‘L!(u,?’bL-«‘UJ'»

2.6 F

GBS UM e ss. -1
L T
e (-1 +6i) 27K §(6i +D) (V)
LT S 2=+ i S )
b=l dt (=D G+ Di=5%8 A oD

_c.t‘rd‘la)xd‘,u)._f,ﬂéa.)u/:_ﬂKLJI:(;WU%{-C (vii)

-Uﬁ;lﬁlcﬁf’bﬂi aﬁ@x@"buf-’ J{’Jcﬂ- bi 31 =% ;;.'414? <2
) Q2+3)+(7-2i) (i) 2(5+4)-3(T+4),
(iii) —(~3 + 5i) — (4 + 9i) (v) 24 +6i +3i" L6 4 4i”

D 7+3)(3+2) .

(i) (5 -3i)

s |
-

T "U://HU:U (}/(H?hi J{Zigzﬂ 23
e (i) @GV

W ig) @-306 %)
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............. _agu:rju»gf o (i)

b) ¥ (¢ b (d) e

............. Lot £ i)

& \VE © VP @ e
Lo %L EABS  (iv)

[3

(b) -% © 35 @ SO

=(%§-jﬁ1’2 (v)

4 3 e
®: ©-2 -
ST R T ;4?(5 +4i (Vl)

3

(@) =S +4i (b) 5-4i (c) 5-4i (d) 5+4i

A AL

B et S, 155 B 1)
—di Oy W fd): 4%
St A8 (viid)
(b) wheid  (a)
(@) wGFL ()

S el ﬂﬁ( 2a.b(z'+i3)/.‘;u—.‘.3-f/ (ix)

(b) =2ab (¢) 2abi (d) -Zah

by 2 (c) 3 (dy -3
?g‘_-_Jtpb’J";:.:-.x.:"l}Cf':;Lc‘f_....._...qLJf (xi)
(b1 {01}
1
(d) {l,\ﬁ,i}
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q

A pP+q q+r
S5 [—‘;J (Z—] +5(d - dY 7, a0

o () ::,](f”) '

-y \/E \/7

<l

Jo2-e R=QUQ .;{K,mﬁ?a

Q= {g |p,qe ZAq;t(]}
2

Q= {xlx #%Ap,qe Z,q#O}

1&?#@}:}'6?&(!R¢{£:W&?rv"

Uz b
a+be R,abe R,Va,be R
: rjlh.-"“’(o
(a+b)+c= a+(b+c) (ab)c = a(bc),V a,b,ce R
‘ _ Dlresl
a+b=b+a, ab=ba, Va beR 5
o Wil
a+0=a=0+a,VaeR (3%)
a-l=a=1-a,Vae R (d/)
e

a+(a)=0=(-a)+a,Vae R (3%

a%=l=%-a, a#z0 (d/")

-

Fest

ab+c)=ab+ac,Va,b,ceR
(b+cya=ba+ca (3%)
a(b—c¢)=ab - ac,
(a-b)c=ac-bc (C{i/;)
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(ii)

(iii)
(iv)

™

(vi)
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A
(LOGARITHMS)

(Unit Outlines) :mr(z IJ,,J brt sy

(Scientific Notation) }gj'.”f L 3.1

(Logarithm) ~ 56 3.2

(Common and Natural Logarithm) (Z653.556 3.3
(Laws of Logarithm) %17 [_(B;b’;’ 3.4

(Application of Logarithm) Jlf?"l((%f s 3.5

(Students Learning Outcomes) él:’/g}‘? (7 @1(" lﬁé’ 4.5. LJ*’ Jaty

SSeurs et titn Bt S S LSSy
JE L enb L
sl (scientific notation) (.’...}' u“'/ o e LA &>~ (standard form) (’:} e %
-u..“’-‘? A, u’gf palrs |
Gty Vesnb @ :l/c-_.ﬁf}’:f. y)ﬁf:;‘a’u’l.fffjc/__y/:" ¥
ilenSba =y
(c"=y & logy=x,a>0,a#1 ! y>0 ﬁ)
'-‘-‘-’/'T J tManﬁssa) Ll (Characteristic),ellv& z J()LJ}J‘:(B;W} b
'Ui pe 3 £ L (log tables) Jrwe J Zﬁ@éé:g/ (‘}l”' log ¥ }ﬁd’( B
K465 < 24§ (antilog tables) rue 35 /. 4158 L antilog) (K Iws

_u-; / (P”(B:rb’)ﬂ

_J-:C/J/.U?ﬂézgﬁjau:"ﬂirb w
_uf-ﬁxr-‘:f.lf'u}fl;’.g_t}e)ﬂif%fﬂ e
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(i) log,(mn) = log,m + log,n

(ii) 1oga(%) = logm — log.n

(iii) log,m" =n log,m
(iv) logsmlog,n =log.mn

Gam) k2 & i\ Jue 33 S om (o LS )’u*u g TR
T BN ST 2T PGS e L3

=yt
O S-S T e £ o os S - i £ P
Ll 4 # JoJ1é— (John Napier) ﬁ:‘u@dm-;./édmﬁf&r}ﬂuhu"puuff
-Jdlﬁ"“l ‘e’ (base) JV'LJ'%—LJH{J'-JJ? (log tables) d.u_r Jﬁ(}’»ﬂf
(a;b') G101 L-QFU,%Jfbdrfﬁﬁiubf (Henry Briggs)}"/.d/"s'/s’v,
Sk v § Cantitogarithms) A 4> &_(lobst Burg oo 2416206 Uosae

(Scientific Notation) ..}uj L 3.1
e el A eIl 2 e byt SV I LE U HE UL
s € (51 oy o 2K 150000000 &F ok F Cur o i 4 b SU0
Kt 19 Ut 27 e 1w ez e ¢1./0.000,000,000,000,000,000,000.001,7
-t S sulic s SIS Us L olsiA o LIS S b 5T
_ﬁuﬁg‘Ulg...{lc_;'_Ld'../gzw;(:wlrb&k%LLﬁ%Lu;lﬂVéLLgﬂgg
-u!i‘ '(.’... }u‘r V”c’:__b'/(develop) f;'JJ..) iy sl

-4.&'@%4;;"_& ax 10l Lé‘ﬁfz}uj L«f:ﬁéd,w/

-mﬁi"‘.{l nnll<a< l().?
S 17x 107 2K 15x10° 2 AA LTS A7 L e
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_uf‘juf(f}'ujbf;!ﬁld_j@ﬂ££uff3}rl& 1J¢

@ 30600 i)  0.000058
@  30600=306x10" (=7l fle skl s F
() 0.000058=58x10" (fret7 b fia nbld o121 5)

L LI fE A F T fate

_ -Jjﬁ:uﬁ"l ol o s p? # #ga_._/bu: fl_.é:uvie: @
f.l?J,JL‘-"!,bﬁi.(Tﬂujz_..Jgﬂclﬂ” Do S St (i)(}"l'&/%i (ii)

/7 A Ve n

;’_GJ.MWL(/W;.;../; 10" o/ Fot DFL & GiD
el 7o Lhzsn
Lné;;s!?u;fa‘.lgl:/diui(Eﬁrba.g}'u:"vﬁxuj(?/ld}'d/»
il S K 3/

e isnddiosd ApLi  2Je

@  635x10° (i) 7.61x107* -
() 635x10°=6350000  (Jr=d7 3 P Ssangd o Ien 55 S

() 7.61x10°4=0000761  (Ura/7I P SLevled 21691.5)

3.1

-..éu: gju;{b-')()lﬁl‘_t}.pﬂ -1

i) 5700 (i) 49,800,000 (i) 96,000,000

(iv) 4169 (v) 83,000 (vi) 0.00643

(vii) 0.0074 (viii) 60,000,000 @ix) 0.00000000395
275,000

5,005
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_._dg B o r.-’.. ;rlu(.!fﬁld'_ Josxr -2
@ 6x107* (i) 5.06x 10"
(iii)) 9.018 x 10™° (iv) 7.865x 10°

(Logarithm) ¢y 3.

<3} s en S K ZKJ e liSSfai ,-eu,ué‘ fJLLP»m
L ayuu A _‘_aéf(zb’,‘ J;ﬁf{glﬁ’ Lo’ Ulin ﬁb’;’ (b fﬁs’lé‘m’ JU
a%l‘a>0 smuls L@ £LyS 3 /S FKS

A6l 321
‘;:r‘)’fy 4 ‘a’u'l./lfx;aatlula>0,y>0m a,x,yeR.?.f:y/l

-t log,y=x < lui gl
S nelin Jd::.«bLfa{’&f/ﬁ-bBLf'slr‘J:i}"u logsy=x sla*=y

ﬁ-q-f-f U4

a=y < log,y=x ‘ :
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