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Rat;ana' number:" A number e.q.

4 1~:.";= 2.3% .
which can be ~riten i the farm 33 .. .. (ralonal ne.)
3

L = 0-3333%3.... (r‘ql:ionql no.)

_E,Nhlrﬂ PyveZ AV0, 15 call ed >
5 PR .
- a-h185714285 714. ...
ratiral ~umber. e.9-, Jie, 4, 3,% T 428 (r‘ah::nl)
Trrational number:- + Every recurring decimal can be
A ber which "cannol be converted o a common graction.
MW ' Every rccurring decirmal re
s the form P resents .
it an j o/ riere + rabtional mumber. i
poe l ANYV#EOTS called irrationall iy ngn. recurring decimals$:-
numher: e.9., fi’ j'i‘_‘lj-g;;.mlbl.. A de.cimal hich neither Ferminates

nol it is recurring is called.
non-recurring decimal. e.3,
I3 =443 se.-- J:]=l-6(:575"---

| Du.imal Refrcsentaéion
of Rational and Irrational
Numbers

~F Ever:} non-r’ec.urrin9 o(ec,r'mal Can

1) Terminating decimals:-
~ot be conver ted to a common

A clecn‘na.| {:hat c.untoinS f-fﬁ;tc ’ }
b Jiqits in its decimal frackion. |
e lled |+ Every non- term'na&inﬂ and Non -

: T | in cim Wke . .
Part ' Called lt:rmmﬂk 3 de 'OQ?E& r‘ecurrmg decirmal reFl‘CSQHtS a_n
e.q., 2.02.04, 0- coo4ls fbifjv irrakbional Nnurm ber;

* EVCfr'}j terminating d&\uf al EX&MF’C 1.

<O
can be convcrted.{%ﬁ@\g_ cornman

1) 0:26 = L5 rakienal Mo.

frackion. {\.5; */N | (00
+ Every LQ!"'@E’/ﬂj decirm al 1) o 3353754, A= -!5- r‘ecurrinj decimal
& raktiomal Number. (rationa]l no.)

reFrcsentS
2) Non.Termina{‘inj dﬂCiMﬂ’S'f' W) 2.3 =12.333.... rakenal no.
A decimal hoviﬂj i‘nfin;l‘t number| 1V} <:>'-IL|'?.85"HC«I’.:“.’:&'G’L..-;_--!;-i rakienal no-

. iks decimal Par't 'S | v) g.0! 001000100001 .. .. non-tcrminoki'nj.

of d:ga{:s |
Called ~on-terminating decimal. | on- periodic so irrational no.
€-9-, 0.42857T1-... , 0:-33333.... vi) 2L 2L 22T - irraHonnl na.
S = 1 Utl2lse-.. vii) 1 41421135, . I8 an irratienal no-
There are TWO types of Jiiiy 7.32.0 5080.. . irra Liornal Mo
Non- {:erminqh'nj decimals: Ix) 170997594 .. . T rabienal no.
I“) 3.“1'591‘54 ... impor tant irrational

i) Recurring decimals
i) Non-recurring decimals er called 7(P) and
i) RCCUrr'l'nj AECima{f’:"' < = c_ircumfergme of any circle

eriodic or , leng th of ks diameter

: ' decimal |

numb

Cj(_ll'c d
:n which one or Mmore ijifs |-

rcha{‘ indefinifel\j.

Please visit for more data at: www.pakcity.org
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Examrle 2. Prove that Jz is 1

an ‘~rabional number. -'-J'SLb-‘-*-' 3c_L
~ 3b = 9c¢
So,u{fdﬂl' i ser
.‘wPPose ﬁ. is o ra!:ionnl number, - b" ‘s divisible bj 3
then Ji= £ where F,YEZ AV #0 b vs divisible by 3—: i)

= ' b yidin from (i) and (ifi)} Zis a:
3f HCF (p,9)#1, then bj dividing e a5 & ot 1

1 Ve

P and & b HCF(.P.-OV) ' Ji can bt !I which coentradrets (1)

reduced. QS | soJ3 is an irrational nun.ber.
a,b) =1 | .
{2 = e-l; mhere  HEF L )—-—‘? U)' the-' Us'"j the same melnod

We can prove that the irraf-‘-nna!iéj

> 2 b=
: of Jg, J7,...,Jn where n€ I

-+ Lb =@
o is divisible by L | e a8 o

- |froperties of Real Numbers
- oo = 2¢, where C 'S an Entegerﬁ,ﬁg\'na"j OPCrafian;.. A bmar_lj

a,.\éﬁéra{-fan in a set A 1S a rule

fib=2¢ o S

. uch O%Q\o vsually dencted by .x. that assigns
] PRS2 _

- bl'= 2_C.L r’“w’“Li;;@\v to anj pair of Efemmts of’ A, f.qken

- b IS cliva'sil:alig\;%;ﬁi in a definite order another

5 b s d.”{?{,ﬂi{@ubj 22— tit1) | elerment a}: A.
h\\ﬁf}“vv # Two binary oFcra(-a'ons add: tien (+)
From (ii) ?E@J\im): 2 and. mu“:l'f?h'ca&:'on (corX) in a

factor of o and b, which set of real numbers (TIR). are

IS a common

Contf:_ﬁl-"cts (1) Y 1Y impor tant.
50 JL is an irrationa r'u:um . Ada(f{'l'dn LGW.s
E%ﬂ-rﬂf’l& 3. Prove that J3 is ar i) Closure Law
irra tional mumber. Ya, b€ R, at+b€ R
SOIUt"on:} - rakional Aurmber. | I) Assodaﬁve Law
5::2:“1‘5 .2 here P,"’V“fzh‘ﬂ"”";'9 “‘v’a,b,c..eil?., O.+(b+c).=(a+L)-‘,‘c
Oy o ) Add:fl\/e Ic‘enflfj
sf HeF (p,%) # 1, then &) diriding | . R 3oeR sch that
P and- & bj HCF(P'W)’ 1A aw W a+0=0+a=a (0(zero) is c. lled.
redvced Qs :'den{fl-j element of additin.
5= % where HeF (k) =1 1iV) Additive Inverse

vae TR JFa)e R such thal
a+ (—a)= o = (—a) + &

Y) Commutative Law
va,belR, a+b=Db+ta

> J2b =

L L
-3 b = a
- o is divsible by 3
o a is divisible by 3 —— i)
w o= 3c, where ¢ s an
nteger,

Please visit for www.pakKcity.org
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s Muléiph'cab'ah Laws

| vi) Closvre Law
Vo,belK 6 o.b e K
(a.bis vsually written as ab)
vii) Associative Law
va,b,celR, albe)=(abc

viiiy Moltiplicative. Identity

vae TR J 1€TR svch that
o.l = |.a= a 1L is called

mulbiPIFCach iden[-:'EJ.
ix) Multiplicative: Lnverse
v Q(,gojem | C:l&’?. such that

Cl..(f'::

a.a = 1 (Cl is also wrillen

www.pakcity.org

Vil) Cance|lq tion Properl:j w-r-
—_

Multiplication:-

b —

I Va,b,celR, ac=bc =+ a=b, co

S. Prafcrhes 0} Ineq,uabties

1) Trichotomy property,_
e S

Va,beR either a=b or ayb or a<h
2) Transitive property:.
Va,b celk

D o>bAbSc = ayc
i) a<p A bl = a<c

3) Additive property:-
Vva,b,c LR

a) i) aaSberat+ecy bt
G l)a<b-)-a+c<l:+c

|

\E{) -. ) aYbAC Sd. = a+C 7 b+ d

i) a<bAaced =>a+cb+d
4) MUIHPIECQHVC Properties;_

H{;\ D,stnbuh\fﬂ a) Y a,b,c €T® and c7o

. k¥
X) Commulative Law O
VY o, béﬂ o.b=ba N S
3- MuH:s'plical'fon - Addi e
: e K U
o ') YV a b, C ﬁ@\g} I
o (b+c) = a.b-t-a.%\ﬁ\f}r_f

. N\ Q \\J
Qg bt
A N

ra4- b )C =
(a4 h) RN

i) Transitive propertyi-
\.(-a,b,ce R a=bAb=c¢=+a=c
iv) l}'dolil:'iva P roperktys-
VY a,b, ceK a=b= a+C=b+c

v) Mull:nphcal\vc PrOPertj -

v @, bce R ,a=b=racs =bc
ACQ.':::C-E

V') Cancella L'I'Oh Prapgrtj we bt
odd ' ton:.
4 a) b: ¢ eﬁz; 0-+C='b+c - Q=)

Please visit for mote
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) S hbh =»alybe
i) a< b= ac<be
'b) Va, bce R and c<o

) a>b = abe
i) al b = 0.C.>Lc_

¢)¥a,b,c,d €1R and a,b,c,d are all
posuhve

i) asybACYA+acybd
iyasbAcdd =>acdbd

Note:~ —
+ o and. (-a) are additive
inverse of each o ther .

“ by de{- 1nverse OJC - S a |

R __C.—- OL] = O
ty' iNverses o][
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Example &4, Prove that for any

real| mumbers a,b

Salutlon:=
l) Cengidar
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' aio &2 o = &
Ol’ [ l, O..O-O -Q-‘Jﬂﬂ (ﬁddi“V‘ ‘nvlﬂ’(
LH'Sw Q.0 . o) b +abue property )
o O ll+(-l)] (addis:_i;ll,"r'?;"“) (-, (-a)b and ab are add.live
e a(1=1) Inverse of each obther. sot.0)pa-ab
( Def. of svblracklon) Now consider =
v« a(l)-ati) (Left Dist. Law) al~b)+abwal-b+h) (Dist. Law)
ol ek ( Mult, ldmlltj prup.) w 4(0) (AAJ:!}!:: ;:W}tm
- a+(-) (Def. of svblraction) ol
S ( Additive Inverse prey. . al-b) +abmo
w R.H-S "?9‘\:?»\ a(.-b) and_ ab are hfldi“lft
) Gwen that ) ;;:;’““?5’%734: of each other so al-b, . _ab
o.bwo w"ou Qb0 thm;;@\”c‘xis\t? Hence fnm (i) qnd (ii) ks
AN
_!_ b) ..L.( ) {;Lkij)v : v ﬂ) be Q G" b) wel b
o L (a = L(o —g\%;“wa?" y) 1) congider
RO\ ~all=b) - v (~a)(- ~alt
*(’é"'a)b. é::;\\ﬁé/ (\A,sec. Law o‘!;"y,) ‘(a,:-):) b)bab ( a)( b)*( a
-+ 1.b ?\b“b\/ ('x' Inverse prop.) “IA -ab = (<a)(-b) +(-a)(b)
N R\/ﬁ 3
id b-\o/ ( X ldcn&itj prof.) w(-a)(-b+ b)  (Disl- law)
s \= JJ;F e r
Simil:;fjt o\ (-a)(o) (A P"‘:'/'Teu
Guven Q , =Q)(«b/=AP » O
abw 0  SVPPete by thmtcxﬁh (=t (-a)(=b) andl -ab are
i} | addibive Inverse of each other.
g (a b)Ll; (OJ—I; (x FMP') Henee (=a)(=b) = ab
*a(b-";) uOtJE (ASSM-- LJW) Examfle 6. PrOVC that
0.l = 0 ( % Inverse prop) f)%,: e ad wbc \
0 =0 ( » identity Prop) (principle of equality of frac l'ions)
Hence abmo e amoVbeo 5;[0“0;1;.— '
E%MF{C 5, For real mumbers SUHDOSI'. 2. <
llowing b . b d
o,b show the follewing J r arel
stating the properties vsed. g b I): j-:(__b;_) (Golden rule of fraction
1)(-a)b = a(-b) w=-ab | 4 b
i) (~a)(~b) = ab act _ be . .
| ¥ bd (" prer)

Please visit for more data at: www.pakcity.org
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e x|0
- —E“-X(I) (Ga,dgn r‘UIC. . olo

ac‘;ldn
i—- (-ﬁ-) °f fr It is clear from the table given set {0}
o - . | have a closure proprty w.r.t "X"
_ 13—- (‘x, frﬂf') | )l) {IJ - .
— L +|1 Itis clear from the table given set
1 1.| 2 {1} is have no closure property
a- . OL " & - q.‘ _I_E W_l',t ll+l| |
be . = b x|1 Itis clear from the table given set
oL 1[4, {1}is have a closure property
- & RH.S W4 X,.
be "

T ' - It is clear from the table
Emmflc'/’_ Does. the set {L-1] given set {0,-1} have no
" possess closure property wiith respect 1)1 [-2 closure property w.r.t "+"
b ) addibion | i) Multiplication? 5.5 .

©x
Soltion:= () addion (¢
?(‘S\ o It is clear from the table
T "1 AN _y

given set {0,-1} have no
closure property w.r.t "x"

0 It is clearfrq@iﬁgtable
: A\

given set {1;-1} have no

-11 0 | -2 clos%l\.ﬁ(e;fﬁﬁerty w.r.t"+" i) {1, -1]

PR )

(i) multip@aﬁﬁw
1 |1

X | 1

-~

It is clear from the table
given set {1,-1} have no
closure property w.r.t "+"

s 2

It is clear from the table
-1 given set {1,-1} have
4 cClosure property w.r.t "x"

It is clear from the table
-1 given set {1,-1} have

Exercise. 1.1

i' Which of the following sets | —3
Q o have closvure Fl’af’fl‘l'j wer-t

addition and mul l:iph'cal'iang’

h fo] i 1] o] infu-1

Q*Z Nar:ne ‘the PNFCFE‘}?S‘ Us¢ ol in’ _

" the following equations.

Solution:— {o] (Letters, where used, represent  real
ngmbgrs.).
+‘0 59[9{!0”!-
0[0 h 449 = 9+4 o
CommUta tive ProP(‘rl'j w.r.L "+
It is clear from the table given set {0} _
have a closure proprty w.r.t "+". 1), ("*')"'% = o+ (1+ % ) ‘
Associative property wrt +°
6

& pakcity.org i
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o

i) (J3ed8)+Jd7 = J3 +(J5 +/7)
 Associative preperty werb ‘4
W) 100 +0 « 100

Additive identity property

V) 000 X! = 1009

Moll.-PhCo.h'Vc. ld!nkﬂ:j Praperl:j
V) 4+ (=4.1) =0

adil; bive iqverse property

Vil) a— O = 0
Additive inverse property

viii) JTXJ5 = 522

Commuta{:ive Proflu-fj H'f"t 'x.

ix) 0.{b-¢)> ab-Qc

Lc}i Drstri butive Prthrty-"

X) (r=Y)z =« XZ-YT
Right Drstribubive properti=,

/ , Ty

( N o g
Ak
O )

%) L (5%8)« (bx 5T
REPa\

'(A.l.-l, s both sides)
Additive - Propert]
W) c5 -4 w2050
 ( mulkiplying by =4)
Multiplicakive property

i) (Y-l =+ =375

¢ Add =4 beth sides)
Additive property -

www.pakcity.org

'f) L (0 L 0.7 o)

(Mulh'Fllj b:l -1)

Multiplicative property
Vi a7 b e ¢ L |
Qa b
to! __l_
Mulélplrca tive 'Prapcrlj or inV!erl.

V) A7 b e —ac-b

(Mdlh‘p'j bj ..,) |
MU“‘:I'P‘.II'(thc P""Ff."t'j

Q4 PFOVC the fa"oWinj rvies o)(_
» addibion:- | |

)

S b _ a+4b
= P m S0

e a . N
‘ e o _a.L
epert (gerd
= (& 'H’)'L (Dusl:. qu)
— o-ib_ RH'S (t*' PrOF)
.- Hence proved
o e - ad¥ be
ii ) & +.d. | -

PI‘OPEI‘EI'ES USCCL 58'#&70”.’"
n the followirg ir?:ca{ual:'l.?n'qs; |

= O + &
LHTS- a +J_ ' \
o n Role
- %(-I)+ a&(t) G;}k.lf:uc{-':on y
d c - .
- 224 2T (v prr)
1. v e =
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J e
| - 5“2—5 +a'2-° o _a.l
I (‘ ) -; ] L
QS Prove that '}{_ _Si._c-zl..m 5..5-6 - .z..o
' Bé '
e QUL
WS o —
L-H S 13 18 J (5 ‘I) """E
= - 3 5_ 2 ql' (dg)
T:(3)- 18 '5.") Rule _ s+l
< -..:.-—'-— - _'_o__ l' j: r. ; S'- Ll
3¢ 36 (" prep) L
!.'."'"2- r..'—.... 0._’_ "'-‘-"-:_-Q'J-
REYAET ( =) « 9
® (—ll—m)g'-z- ( Dist. L.qw) iii ) 3.; + _3:
_ —21-10 _ooue o
¢ Hence Fr‘ov'eo(.. SAI g&(@ﬂk
6. Simplify by justify each step- f\)v\f‘_-_ . 'EI

¢ \‘ %
Y+ 6% | A \ S
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%) POWCI"S Of (=
— (Guiden Rrle) |
(+) ==l Ly )
Ca (MLwl(-)in-t

'Q&ra{wm on Complex
452 Numbers

{) a+bl = c+dt =*a=CAh bwd

PRACRS
(7,/?5‘/ 3 2) Addition:
”}\}7 (o +bi)+ (c+d0) = (a+C)+ (b+d)¢
| 46:/\@”/ '5) K(a+ bt) = Kka+ Kbt
Qyov 4) (0+bi) - (c+ddi) = (a-e)+ (k=4
NUMbcrs 5) (a+bi). (c+di) = ac+adi+bet+ bdc'

=(ac-bd) ¢ (ad +be)(
6) Conjvj ate Complzx Numbers:

Cor zea+(b then its conjvgacte

's denoted by Zz and de fined as
Z= m = Q- t'b

+ A real mumber is self-cenjvgate

f the form n+CY,
TR and (e J-1, are

yrmbers.

The rinmbers °

ﬂhcr‘ 7‘:3 E
called complex T

¢ calle
Here = 1S L imaginary part

Aumber. €-3

of {ht. U’"'E"Z"' Complex Numbers a$s Ordered
3#4C, 1 F Y — Palrs of R eal Numbers

4 real Fﬂ"t

ks imaginary 1i) La,b) = (¢,d) & a=¢ Abed

ith O 9%
;;:?bcr W) (a, b)+ (¢,d) = (a+C, b+d)
| : iti) 4f K isany real number, then
Consider the ecauation (a4 = (ke KB)
"-:‘" el v) (a,b) (¢, d) = (ac-bd, ad+ be)
| :3’.';"{;; "J(‘L:b)"(‘a&) z (a=¢, b-d)
o
o R . $or convenientce Examplc {. Find the sum, differec
| ﬁ f ; l""“'ﬂ mar‘j Aumber and product of the complex num bers
0 6"'J¢ | t n by £ Crad a3 tdta) (3’9) Gﬂd' (f,-—* 6). I
an‘l' ‘r',.o - o s.b*;‘ﬂ:' Sum = (1 5,‘3-6)-(]3‘ 3)

pifference = (8%, 9-(-¢))
' | w3, 19) 0

it: www.pakcity.org
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Product = ((8)5)- (9)(-6),Q)5)+<)®) | A Special Svbset of C -
= (40+54, 45-43) For all (a,0) (b,0) € C
= (94, -3) (a,0) + (b,0) = (a+b,0)
Properfies df the Fundamental (a,0).(b,0) = (ac, o)
OPgrafl'oHS on ,C””f’ex Number| (a0 = (xa.o)
y The dditive idenkily in Cis (0,0) Mull-u'F!;Ca':"VC imverse of
i) Every complex number (a,b) Caed 75 (0] provided *7
< the addibive inverse (-a-b) | Exercise 1.2
H:-c., (a,b) :bc.-a,:-b) :;(?" o? | Qi. Verify the addition Pmpérh'e.s
) The mul&.phcahvz idenbti by s (1,0) "j—- camPlex mumbers

t.'-e') (O.; b)(l, 0) = (a.. I-b.0, b:l+a 'o) Salytfﬂn:"

— (Q, b) - C|Jo)(alb) E, Closurc

ero ComF,cx numbcr Lf@\a_—l-ﬂb, C.+t'0l-€ C Ehen

W) Bvery non Z
number not uvua‘ to (0,0)\ f’(“a:;_b)+ (crcd)= (ac)+ ((b+d) e C

(- ¢t-

has}a _olbiplicabive mveé@;é\o if. ASSOC‘G{WL

,f'); 2%{ EI'V(_ Ltt' O-I-C‘b‘, o ('CL, e‘f'l._)( e C

-H [(a.+c'l:)+(c+t'ol)J +(e+Cf)

] = '[Ca+c)+ ¢ (b+ dJ_].+ (e+tf)
= (a+ cre) + ¢ b+d+f)

=(a+ Cb)+[(c+ t'-)-ft'(al-ff)] |

z.:-.a.-i-ib
_(a+ch)+ [ eerd)+ (e +(f)]
Z - ;t"_b (. Additive IJEnfiéj
o __.L_—xf_:'_fi’ o+t0, (a-&c'b)éC -l:ber': ‘
] a+ (b a-(b (a+£b)+(0+f°)=-‘ (a+o)+t.(l.‘f-o)
;. a-ib  _a-lb _a+ibeC
(a+¢'b)(a-ib) a-cth aleo (g+f°)+ ra i) e tora)+i(0+h)
~Z = '%"—_ih”l = a: e =a+(b€eC
- a;(")b b a tb iv. Additive Inverse
MR aAb r+,,:-‘: " (a.+(b), (-a-cb) €C then
Hence. z_'.-.-.( a__ b (o+¢b)l+(-a-Cb)= (a-a)+i(b-b)
i ""'b‘) = o+¢0€EC

v) (a, b)[cc,d) # (e,f;J IMS" (-a-ib)+ (at+ih) = (a+a)+(-b+b)
- 01+C0 & C

'-'-'Ca;l:) (CJCJ) + (a,B)(E’,)C} V4 C‘ommutdfil/z
(a+(b) (c4ced) € C then

it: www.pakcity.org
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(a+(b)+ (c+col)

= (a4c)+<(b+d) |
= (c+a_)+('(d+l:)=(c-+c‘al)+ (o +tb)

QL.

Verify the mull:i'fh'cah'on
Proper'l'l'ts o)C the comr'tl

(a+ib),(c+c'd)ec then
(a+cb) (c+cd) = ac+iad +ibe+i bok

=ac +c‘(a'd +bc) - Ld
= (ac-bd)+ ((ad+bc)e C

 Associative werL %’
(o+(b), Cet+cd ), (e+cf]€ C
[(a-(-ila) (c+ c‘d)_] (e+f) QS
= [tac-bd) +{(bc+ad)] (e:?f 5/& o)
= [e (ac-bd)-f (bc-I-aJng};&ﬁ”
i Tptacebl) e o)
= [ace -eb{;@ﬁ/ym{]
+((fac~fbd +ebc+ aed]
= (a (ec -df )-b(cf-+d¢)]
+c'[a(cf+de)+b(ec-df)]
_ (as ib) [(ee-df J+¢ (F+le)]
_ (a+¢cb) [Cc+(‘ol)(€+if )J .
ii. Tdentity
(a+ (b)), (1+ (O)EC then

(a+ (b)(14¢0)= a+0+(b+0
= a+tbeC

iv. Lnverse

@-H:b) ,(ﬁ_

R
~

{ ) )
1 o
\.‘\‘ -Fr'/

www.pakcity.org

- =1 ::l+.0 ]
QL"'bL O..l+ bL ¢
v, Commutative
| (a+¢b), (c+itd) €C
bal)-l—((ﬂd"’bf)

we law

Verif"j the distribul:
of compleX numbers

Q

(a,b)[CCd) 4 L&, £) | = (@, b) (¢, d) + (2, b)e, )

\

-

_{.P@.@(c-re)-ud,u”}a(ﬁ”f} 4'5(:_;,."3)) .
f-— (ac+ae-bol-bf,ad+af+bc+be-)_

|R.H-5= (a, b](c,o{)-f-(a, b)C?,H . .

1 __:(ac—bd_,ad+bc)+(ac-bf,a)t.,.[,c).
~(ac+ae-bd-bf, ad+af+bc+be)
Hernce PI"OVEGL

QLI S'mF“Jcﬂ qu f-a"OWinj

v

B " i . 'l L
Wy (=L))o
iy L i) (= L)

.

l ) C9= (.'a~(: =(CL)

|
i et .
) (--d)": (-:)"c".;(..gg".i..-_(..u(f‘).c' '

= (D 1)C = (-DEN = L

%£=G¢£=1i=§.

= ""i. =2
W) (-l) 'EI(-("“) ] =[J-:T] o
B Ny A
= f. ('-,j-” = = L '
QS wWrite in terms Of' L
y J=1b W) &5 i) -;.:.{;.
IV) :..!.Z-'-
1L

Please visit for more data at: www.pakcity.org
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Solytiom:=

l)FTbﬂfbr-bf- L=\F_’.

i) JF5 = J1J5 =005 =50 (=J-T |
L R el T W 5. W §

s 25 =1 35 °'s 5('

v) :1‘-"-;\/:‘-‘-;-'.: E-—;"_":'-i"l-

s;mplifj the fo”owihj':
Q6. (1,9 +(3,75)

Sn’ut; ons—

(7,9+(3,-5)=(71+3,9-5) = (10, 4)

Q7 (s,-5)-(-1,4)

Selvtiom=

(8,-5)-(-1,4) = (8+7,-5-4)= (15,-9)

Q8. (2,6 (3,7
«QQ\\@

5olvtmn.- (2,6)(3,7) (f&\/

- (5(:3)-C4)-1) | 5C2)+(-66)
=(-15-8, -lo+n) = (-23,2)
Q10. (o,3) (o)
S.Iy‘tl'an:-(o,3)(o) 5)
= (0:3-3.5,0.5+3.0) = (0-15, 0+0)
= (-15,0)

Q.“.. (2,6) = (3,7)

SO'Vt;on:u—

(2,6) +(3,7)
= (1 f 6) _ 4 6(..
(3,7)  3+7¢
— 24 6t I-7¢
3+ 7 3—-T7¢

Please visit for more

aa

www.pakcity.org

_ 203) +2(-70) +(6¢)(3) +EL T,

G
(3)" - (70"
=_6_-iff__t,____-W‘z—t __ng_,}
9 -49¢° (
= §+4l+4T  _ 484t
9 +49 58
- : 24 2 r=/4
= _‘.‘.’.P—'*'_(_'—-L = "_—+7_9L 19’29

I
N
i

o~
~.
>

3-8
e 76 (-3) + (5)(8¢) + (-4 ¢) (-3)+(-4c)(8¢)

(-3) - (8¢)"
= -15 + 4oc 4 126 =320
9 - 64(”
-5+ 520 + 3¢ ( l.:‘-""')

- 9+ 64
= 17+ 52L 17, SL._/n

_—.——-—-_——-:

v&! 73 73
Prove that the sum as well

Qis'as the pr-ocluct of any
{:Wo conjugate COMFIEX numbers 'S
real mumber

Salufmn'-

Let 2 = a+ib

-Z-_c.- a-l-t.b
Zaaq-tbh
v Z+E= Q + (b+a-tb

= 2a éR
zZ = (a+cb)(a-ib)
= (a,)'“ -(L'b)l'
= O.L- C-Lbl.
= a - ¢-Nb=a+beR
Hence Pr‘oU'ecl.

Also

. WWw.pakcity.org
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Find the multiplicabive ) | |
Qi"' imverse of U"DCF f-ollowiﬁj i (a+lb¢-)(a—Zb¢)
Aumbers: ) 9a +lﬁbl
i)_(-ﬁ,?) i) (J2,-5) i) (1,0) sgluf:on.
£' I 9a +l6b = 99-1"("),61?1.
Sp'u T:lgk ) ("4)7) , ) ; ) .
' Ny - 9a - (bbb = (50-) —(‘”")
v 2= - - :
- "’-"(a*w’ a‘b-i-b‘) . (3a+4bi)(3a-4bY
Now let =z = (-4, 7) i) B +3j
( Solu{:fon:-
(-!a) +(7) (..c,) +(7) '3,;.(_"4-35 3% - (- )3y
_ , S -0tg) =30 @‘)J
/
16 +‘19 16+ CI? - B ('X.-I':)l')('x"y")
( / Qié Sef?ar‘ﬂtf- ‘nt r'ea.l Or'ld-
i) (J2 ,"J'é) imaginary parts (write &3 @ simple
(o)) ,-.Umbcr):-
() =+ Z'=(Ep .S e
(1+I,1 /\hi b}f |) 7."'7L .
NON |Et 7T, = ( ‘vrl _E){JLK}_J) L‘*Sl - 7‘:
- dﬁ/ﬁﬁﬁy | sa’ufl'ﬂ .~ 4+5¢
- Z = ___J_i:____._ (j'\:@ 5 - -7t . b= 5t
) - y+ 5t L-5t |
= ._- 2¢u) = 2(5¢) -7¢(4) + 7¢(5¢)
(4) - (5¢)
Z - . g - 2804360
| b’ 25 1
i) (1, o) = s ol
v
: 7= (0 b) - = a s 16 +25 .
) 4 (&l._,_bl )Q‘J‘b") | = _27—38f. ﬁ._}_l,_;‘:!_?—i
New leb z= (1,0) 4l Al
.5
4 Z_’= ' -0 ) _&'_2':_?:-)-—
U)L.'_(o)l. ’ (')L+ (0),_> (1+ L) .
-l 50'0*“’"’“’ é_':_},._t_é-"—)—
Z = }____) ( » \ -+ L
|+O | 4 ©
- (-2) + (30 b4 2(-2)(30)
Qis FQC&‘r'ZC the follow:ng Vo
1) a,-l-‘!b = 4 +9¢ L_ 2L
Solvtion:~ . %4' Cm. Y
L L 1 L = -7 - L =27
Q+Libl=a_—(-|)q5 ————;—-‘_—L-—""_ ";:‘_T—_
oL :
= B “’L ""'-(a')l-(lbi)l _ -5-12L " Youre
| +C - L

Please visit for 2’

www.pakcity.org
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= - f_:'+5l'— l?_l: -4 |?-(:L
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3 (a,b) are coordinates of a paint

ST
( )1"((')1' P then a 13 called x- Coordl'nnect
S Ty b R I el or absCissa of psint P andl b is
T T | 'f
| - L |+ 1 called Y- coordinate or orcﬂna £ a[
— 17— 7¢  _ ] w Pomt P. The Coordl'ﬂa£6 axes divide
& ) 2" 2" the coordinate Sanc {mto four. fiqyual
- nts. -
i) L ' parts, calledk ueere
M £ Quadrant IL
Solution:- Y <o
¢ _ L y A= | d 70
I+ 1+ C |— ¢ e
e oL
= C(—£L (=) (v l%-
1 = :—_ (E,)) (- L==-1) Quadrant 1T Quaa!nmf: v
= (+! = _'_"_'_‘- :___L_,__f_(" géz X220, <o
| 4 | 4 2 2 ™~ -
The Reol Line R
l umbers are repr f\fcél O&eomeér’cal Qé’f’f'tsenfdian
o mn n
The set ,F reo. P AL T4 OF c‘mflcx Nambars

by a. sl:raight line XOX’ as,s@@h

X S I
e .f )\ X
AN TN
Ra\! /
The Real P J@h!?curdunafe
plane

The planc made by kwo mu tually
Llar lines is caled coordinate

plane. Let vs draw two mutualls
dar lines XX' and- Yy’ such as 0

pe their poi’r'lt of . ~tersection.

The lines XX and YV are bgether

¢ oordimate axes. The cormmeon

point O s called. origin or ini Lial

Poi'nt.
X0% 1 called X- axi’s, which i's

horl'/.onta' line andl VOY, 'S

called Y-anrs , which is vertical

line. Thus the Plane made by
both Xx-axrs and 7Y-axis is called

?(.:j--ﬂanC/Cooro“nal'c Plane or
Keal plane.

Please visit for

O —

Greometrically, o complex nurmber
a+ch is refrcscnbeal by a point

P(ﬂ: b) en lhe (.oor'd.i'naf:e FlanE.
when e refre.scnf: o. umflex
numbtr‘ an coorols'nal't planc, t
the csordinate plane 's  called
cormple f)lqnc or z-plant.

+ Tn the rcFresentaHon the A~
1S Called. real axis anal- d-ax!'s
called imaginary onxis -

hen

axis

K3

Arjand' {.'Ll.ajr'am [ -

Fiqure representing |

one oF mare complex
~urmbers on Comrlfx

Plant is called

Argand
d"_’-‘jr‘am .
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MOCLUIUS df ‘H‘)& CDmF,E'z ' - > _ m
Number a+b¢ - Z=J9+r1K =Ji5= 4

A@tCY)

bn cartesian Planc.
y |-zl=1zl=1Z =[-Z]

d.‘stancc 0,( A (a,b)
Proof:= VY z€C

from origin

0,0 |
0C,°) Lot z=a+ib = [zl=Ja%b —5 d)
IOP] = J(Q-o)‘--l-(b_o)'- -z-:_ O.-“:J - l-i‘=JO-t+__—(-b)"
=Ja* +b' =+ |ZI=Jg'+ b+ —> @)
DYGW _Lqr AM I-ram A en A- axlLrs “Z:-Q—Cb-—b— I-Z_I- (-"0)14-[-5)"
then loml= @ . |[AMI=b , loA=z | + 1-2]= J o F B s i)
By pathagoras thegrtm on AAOM [ —Z2= ~a+(b = |-Z|= Ji-=a)'x -
joAl" = [om" + 1AMT B PN o =21 =TT — v
3 L 2 el "z,-.:.- Q 'I"b {"'ﬂ Qhe . - Sk )
> 2= a +P0b N G i), i) and (iv)
lex O\ A4 - —
Thos the odulus of a Comf e{\\/}\\é\\ ' 2le lzl= 1E)= 1-3
Auvmber is the distance of *'5‘\”

mple rambilil) Y 2&C Z=2

point C reprcseniinj comple
* = f_xr /OJ"/
from the orvgin. <o)~ N
)CDHOY“nﬂ Cﬂ“‘ﬁg?kx num.ber's- Let z —p (1)
'-"'*\\Ri/‘- g . !
1) l--l:ﬁ \fli) 5 "')"5{' -y 2_=Q+(.b — L)
W) 3% b £rom (y and (i) , we have

i) — ¢
Let z= -5t = &= o, = 5) yence L.H-5= KRS B
'V)VZ“ZLG C Z’.I-Z -.:2,+Z,_




www.pakcity.org www.pakcity.org

Z,42Z= (a+c) +( (b+dl)
: _C(bad)—> i)

R o "IGC-!- acd +'Cbc'+f-"'b4,
— _cd - .
Also 24+ &= (a-tb)-’til-:ol; _ar | e ace +fbc -bdl
s (6\+C) -( | — ICGC -bol)-l'f- (aal-n"bC)’

o [ bl 2optdtad b " 2gplk

1\

[\ Hence pro vest.

£

O*’“?‘ié\\ :TiiiJ Vz,2,€C
07|zl -1zl € 12+ 2 s 121+ 12,1

Proof:~
- Let zl=a""£b y &L= C+ ¢d.

- 29+2, = (a+c) + ¢ (B-HU
Cc(a+c,b+d)

1z)=10Al , |z,l=108BI

2L - (ac +bd)+c(ad-bc)
ZL

|2,+2, | =loc

GAl+| Acl 7 1oc]
1z, + 1zl 1z —> O

C.l ""G(L e (€11

From () and (i) ( Z) - 2
2, Z,

Vi) vz, z, €EC 1Z,Z,] = lZ|”ZZJ For collincar

pa:nf:s

Let Z) = a""£b : Z, = C-l-(.CJL

izl =fF+p , (zJ =Jc+d?

L:H-S = IZ,- Z)_,

[0Al +|AC] = |ocC | :

= |2, + |2 =l2,+2,) —> Lii)

/6

Please visit for 1% BBt www.pakcity.org



www.pakcity.org
www.pakcity.org

Examf:lc 3. Show that

i

By (i) and i)
lz.l + [ Z.| 7

#

VZ.,‘ZIEC, Z.Zlf-‘il Z,
Solutim:-

Let 2= a+ bt - Zi = a.-bc
Z;_"‘ C“’"d-‘-. —p Z_'—-‘- C- dl'

|2|+2;, s ¢ ('l'l'i)

Now
1Z |
1zl & lzi+Z |+ |-Z.|

o

AR 12, + 2] + 1Z. |

|Z|l - ,Zz.| < |z|+z;l —_— (V)
Bj Cint) and  Liv)

12,1 =12.1 £12? Z2) €12+ 2.

Hence FroveoL
. gf Z|=2-+‘:) 22:3'7-(:‘

A= 'J‘l"l"(‘j ¢can be

Z 3-2L
2
—r ; e'xFrESSEd bj oL :’:rSiﬂB
- Z,43 _ "'7",)( 3+2; Point A (4, )
YAl 3-2( 3T <t in caa P Lo :
L=TG
..3-7.:.'-?.!:.‘-!141"' Sjsl:em. s6 M X
- _-'/ .
') Simalarls,

A CD"'IPICK number' Z= 7(+Cj can be

= —}__:M , J=3t |
o - Let 9+ § exPrcsseaL 1 Folar coordinates (r, 8)
= “--Z-3L :';"L-%‘: From {‘13-)
E ! cosB = % sinB = 3
= .!.'--+(-}_.3_-)C r ’ d |
13 13 = X = FCoSE - Y= SinB
e = 'Z+f::j

-p 2 = rcose-t-chinQ

- - -'..
L

Please visit for m : . Www.pakKcity.org
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— ' ¢'n @ . ’
-y L= I"(COS 9-};( gin ) 3": r‘,"o'VrC S 7”‘0”6,’1
Thrs S Ca“QGL PO[CH" Jcorm aJL _ -
O. amFlex numbcr‘: | (coSB+LSm9) — cosn@ + { SINNB ;
dowt by 5aparitg and add"j Vre Z
iy and (i) Proof of +this thegrem IS beyord.
L. <O r"' Sl'nka the Scope of this beoK.
deg e o ‘ T find real and imagi
_ri(cos 8+ S 6 0 £in Jinary
utl"" Fr 1) Parts aj-
* ' cul? .y %48y
L (X +Y) ) [ 2
o ri= | 4 x;+zyl)
i 1 A .
Or l"- x "'ly . J x:_""y‘-ﬁo
and by Cii) rSin O y 1y ( n
— - = X 4L _
(1) rCss G . , 5) | , n=tl, £2, L3
y Let z= X+
o {:anB c
% Tn polor form,
- | g . ‘
oIr B = tan (%) '?e@%tj — FcosO + ¢ rSIﬂB
recs the complex B (O) - "
E mflt 4- E')CP 3 P s’\/}“f&\\; (X-Hj)n:__ (r COSQ 3 {rs;ﬂ 9)
Comber 1HCI3 0 polar formes i
f’"L\@\v =T ( CoSO + (Sin 9)n
$olutioni=— PN "
" F,—EVZ{){J”: I/ ~ r_" ( L y
b Z= I+ J3 <t (x+0y) =T (cosnd + ¢ SinnO)[ e Moivre's
N i‘v\/ OV . . B *bt orem
In polar form| 2= Feesd(r Sind.
f\\\\y\}/ —p (1) "'(14‘63)’1:— rhCﬂsng + c.rr; Sinm 5
Bj ¢1) ano‘ Nz R
eal parl af 2= Re(2) = rcosn 6

and rsin® =3 —— (W) Imajfnqrj Part o)C ¢= Im(Z):-rnSn'nnG

" - R L A , L
B_‘] (;;;)"+Liv) - rtcos 8+r Sin8=C0) HP) whert = Jy *j" ) 0:".’0:-7-'(-%)
-+ r‘(m‘9+5‘in’9) =1+3 i) (%.H’ﬂ; \ W, +LY, #

ne4+l +2,t3,.....

By (V) ., ISind _ B3, tand=y3 |Let 2, = rces8 , g = hSNE
A, =r,C50 ﬂ:_-_-_ )';_ane

| ol B = {ar;’fg S50 "
' - o <X|+ (:3, )ﬂ _ (";Cosﬂ"l'fn Sfﬂ&, )

%4 LY 5 Cos8 + LT, sn 6

Now/ ? = I+ ﬁl.'

2 CoSbo'+ (25in6s” = 1+L U3 = 1, \+ LSing
(msGL+z‘s;nq)"

- N —h
= " (C,OSQ,-!-LSH')Q) (Cosq.-l-fglﬂ?)

Please Visit for 1%
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By De Moivre’s Ltheorem

n
=

)
r-

Example 5. Find ovt real
_E—(Cosnﬁ+csmr19,)(cos(-n)6 4+ (Sint)s) and.  imagirmar| Parts o{. eac h

www.pakcity.org

2 of the fa”awmj cem plex numbers.
n
- o _icinn® . 1~ J3 L
;_":_(coSnB.-f-tSmnﬁ,)((osnﬂz (Sinn :.) ) (J’S-I-I) i) (l-f-J—L
¢hs (-6) = 058 So’utiom" ) (L3 +l)3
-0 :—5'”8 . =
P it Let rcosf =3 rsné =1
= — (cesnB,. cosnB, ~(CoS N B, SINNG, where 7
( I’ i _ c¢50+r1$m9" (Jj) (1)

+( cosnB,Sinnd) - L smnd,smna)

: 2-

\
- | — _ )
= :..[(cosnaicosne +Sinn®, Smné) - 8 = tan ( r‘3> = 30 o
rln

-H: (S:'Hn9| Sl'nnGL-co$ﬂ9|5'""@L)) (‘B#@}é [r‘(caSB-i-t SmB}J

~& @"’) =r (COSG-I'(S'HB)

n ‘ N,
= K [ms(no,-nam LSm(nG, @mi _ 2(cos30"+5in30 )
n /-'" Lk\
n

- 8( cos3(36") +¢ s;nacao'J)
= 8 (us 90 + ¢ 'S 90¢’)
=8 (o + (1) = o+ 8L

. COSdQSP-I-Slnqu? "ﬁ"\ #‘(d ﬁ)

Sinet COSP - Co$$$\tfj- Sin (o= P)
= K N

— cosn(ﬂ,\-bf)+45mn(8,-6h)] Real Pa,,.t =0 ImasmarJ .
G.n Part
]
B rn . n . . ( | — ﬁ{_ )
= —F_l""_ CaSh(a,—tgl).“__'_;_';smncg‘_g i) T
Thos 1 g et ncesB=1 YiSinG,:-'JE
n
R(al Pﬂl"t = ﬁ.""'C-‘ff’sm CQ,- 51_) e r,:'. JL|)1+(-J'§)L==.)|+ = J—=2.
0 )} ~J3 :
; = tan (T¥2) = —éo
Imaginary part = -—'3; sinn(6,-6,) and 8, = tan ( , )
h

Alse 1 cosB =1 nsinb, = J3

- L + L= Ji+ () =J1+3 =2
6, = l‘:an'('i'") , h= Jx+ Y IR |
xl H 2 Cll"ld 8‘-: tan :Li?_ _ 60.
0, = tﬂﬁ’( -_k—'-'-)
L ISb ) -

19

Please visit for 1%
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S, _ 1 I )
-_-_/_{[Cns(-so')ns;n(-ao')) u560°+'t'5-n60‘] i) 2-3¢
Soltion:= |
[COS('KOO)'I' (Sln (.309][@5(300)'”.5"1(30&) 5 - 3¢ C.m)‘)are
With % +iY

)Htrcx 2, Y="3

= [ces3n0’- { Sin300 _][casaoo + Sm'ﬁzﬂ)
|

Sm30 - -

. ¢py 300 = COS5 (3x9a ‘+30 )= 2
J3

') =-Co530 = Fiv)-2+ 3¢
Soluflah

(1) becom?es ,
-2+ 31 Cor"Fal"'C

with x+¢Y

Gim 306" =5in(3X90"+3

J3
l 3, 3
= =T — (7 =
g L 4
v) — 6
=3, B3 )
s 1oo & S Y
Lfl J’; 5:! N,=
5: _T.,_ : & ...%l.. ’f-4\6+0¢, c.orﬂFar'e.
: &
— : with a2+ ¢
S8 ooty B PN J
1 +J30 2 p /’"IU\_@V Here x=-6, Y= 0 x

Real part = .-;: , Imag foar

kicp-ﬁrl' N
Exerc @ Selution:—

Ql Graph\we follawimg mum bers (= O+
o the o:omp!e'x. plare.; Compare with 4
1) L+ 3¢ X+t = x=0,Yy=) -
Saluffon:- ! X
2+3( Compare with vii) 2 - 4.,
g vl SO X
W = ?_) Y= 3 30 y ;07,-
' x| G~ g’f' Cermpare
i) =2-3¢ with A +tY=r
Selution:- x=3 | Ye=l
‘2T3C Compare > °
with 3 b/ viti) =5 = §¢
WAFE %l Solution;—
d=-3 -5-6¢ compare

Xwe T3
==

20

Please visit for
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Find the mullkiplicative inverse
Q * o[ each of LhePfoHowir‘\j o for z = (1,2)
ers. g af L. 22 )
rjum; DRI e
) ' Let ' _ %) l ™
Solvflmz" z=-3( = 0-3t= (0 5(.“; ' T+ & )
2 For Z= (Q,b)‘ X ,i' _ ( _é_ ) “'_Z_
=1 Qy ":-—--—:)
- 2 ( ar+b ! a tb 03 S;mPlifj
so for z,-.-..' (0,-3) -;E:_?’_L_ ! L"; | |
y 0 L . ’
¥ Z = =3 ad "+(—3)) 50', 10~ o 50
LO)‘:'_('3) (o) ‘:Iﬂl ~ Ep? (: =(£1) oL =(_'). [
"'"(0"'1’” _ayl=t

5> =
W) (';'2') | - O-0 = (b+tb
Selutiom= Let 2= (1,2) o o= 2ib =+ b=0
“ For 7 if— (Q,B)
" a = k $o () = Z=00=+0
o N S — ( a:__'_ba.l a’-'-b") - 7= O = Zi5 real

2l

%

1)

Please visit for mGre ey www.pakKcity.org
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C.onver'se'j ) _ < X J’6‘ +£J72_ .
Suppose  Z IS real JT -z L+
so 2= & —— C11) _ 3(ﬂ+£ ﬁl)
- 2 = a
;—__:a_ 3 m) CJ?)L—- Jaf)t.
By i) and i)« 2% z = 3J5 t3dnt
_ L
Hence FrovecL 5J_ 'ztf
~ 3Js T 12 L
6 :)Imf,;fj bj e-x_Pressnr‘!j - 3JZ+3J/3¢
’ . § +12 )8
in the form o + bt
er 3 /¢ + 3 Jlo
V) 5 + 2 J-4 ...—-—--',8 ...———---,B
Solytion:= = {Z S é;
S+2d- =5+2—J(")‘{ _ oy, |
: ' -S4 Yl LB
. 5+uﬂ?.—:5+u(a) 7 7 iy
,ﬂ{'fi- ] 3 B 6
i) (24 J:B-)(3+f-'3) “\)\i\&\ JZ! + =0 B
Solution:= we\O BRE
AN show that V¥ 2EC
. . \F\/ ) Z+Z 'S @ real Number
) DI e e
. s e O\ ek
= 6 F 203 + 3%@9\?‘\? N t \
AN L= |Selutioni=_, .
= & 5@’5 &g o7 y 2E+Z iy @ real mumber
= 3+5/3¢ _ _ |
Talke Z = O.-I-tb g Z.f-"a"f-b
i) = N\ o Ly
\[5. f'J:B now Z+— (a.;-l_b) :‘-(Cl-l ) (b);
’ I . . 1.- 4 t
-——--'-—"'2- = .—-——-—l x fs-—'[é[ 4 1L bl +af bl-
S F = ; _ = 0 - ~
JS+ J-8 J5+J8 ¢ J5 - /8 L ) b2 b el 18 o
-Jgc)
= 2_(.,}3; 'ui) (z_...i)1 1S A real number
(5)*- (8c)° _
Take z = a+ib =" Z <a-Lb

= Z-Jg'—ZJEL. Z\rg"zﬁf:

—
et

e (z- "Z)L-.-.- [a-rfb—(a-ib)y

5 - 8¢ 5 +8
= Mgﬁ_'iﬂ _ [a.,,{b—a-#-flg]t
W) . 13 13 13 .-:(Zl.b)l.s /-lbll:z
J& - 2 - Ub(-1) = -4k
Solytiom s~ which is real.
3 3
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--Z(I—JSC)
()t - (B
ok [ i JEL ) 2 +2J3L
| — 3(_‘ V+ 3
- 2(-—I+J’5‘-‘)= -] =k J3L
L L
iv) (a+ b(')l \
Solytion:~

o +btt+2abt
- O_L- bl "'?_a.b‘:

—

al-i- B £'+ 2abt a:'- bL+2aLL'
= .
fary. y (@ —bj—2abt

(a - b+ 2abt (o - b)-2abt

= L. 2%(% +2‘ ¢ A C;'_ l;'...z_abf _ &'-—LI— 105‘:
8 " (d-5) - (2 b)" o b'-2a b +4a

_ L2 = 7128 o)
L ° : - b -2abt _ a-b-2abt
) (—Jz-_—.-*r--;’_c) (i—%c) D gl (o)
# = O.L"" LL - 2.019__ (:
50’”£ 100 = (QL+ b‘:_)l. (QL+LL)1
(__s__ﬁ,_)‘ (-_L-[:".i) 3
2 . vi) (a+ bc)
24 ,
= ("__'2_-_ - ._J%L) 5.,y£lﬂna’-’ . . .
5.7 (a+bi) = a+(b)+ 30 (bi) +3a(bt)
o -1 3. 7 .L
) (i-T‘) _ 4 Pt +3d b+ 3ab!
_ 3 eab
- (-I—Jic)' -_-03—53L + 30 bt 3"‘3
< _-:( > _ Sabl)-l- (.3019"1’)"
= 2 <.

23
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vii) (Q- bi)’

101~ .y 2 ) 2
5””*”_ 3_ a2 (bi) +3a (bi) - (b9) 3  Q+b+3 ‘b +3ab

Please visit for more data at: www.pakcity.org





