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' Tal o€ or rmolC
An equation containing

iN ~which
l"al'SE'cJ l'.o max.‘mum FOS|

the variable is
Eive  powver - WPTLF 2| 2x+2=—2]

1
~hore a#F0 (S called "Vuadra Ere . o =23
) : zN = / =
ea,vakion. €.3.,
ﬂ/ q- S = { '9.! -Z?’j

')1:-“77L.+|0= o, o=l b==7, ¢~ |0

3 - = O a=3, b=-l, c= 0O 55 andl'at"‘ Farhﬂ!’a f
Solvtion of Quadmiic Eq,vaffon :Dcrivah'an of the Quadratic

we solve Quadratic eq,uation b . Formulu
f-nllawinj three ma{hoAs.

dard.

Quadratic eauual:ion :n Skan

h by factorization form 15

i) by comrleking square
i) bj fyvaclr'a bic j—armula

s & A\ L
By Factorizatior N ety kx4 S oo
Lior . AL = a. W
SR
E'Xﬂmflc 1, Selve the equatio ,»-%\i\b‘*\ N T _g:_x _ -
')Ll--']x +10=0 bj }aclorizgl#\:@;ﬁ a.
SO‘UtMH:" {/\/ a,cJoLmj (..?'.:_ﬁ._) orn both sides
-+ K =L - x + box 4-(__‘3__ ' (L_)l_ s
-+ x(%-2) 3 as -
A b Y B .
_—r (wéﬁ)”('x-ﬂ = 0 (x +'5_";_") ) z‘;‘;l ™
- X =2 =0 L
- (A + _!9._) - b*~-4ac
X = 2 2a qQL

S-S*{Z,‘S'j > ')r‘-l-_b_-_-_- I\lﬁgc
20 L o

NOte:. -"-'e SOIU“OHS Of an E’nvuntfoh i -
I:-MM_M_ # x4 2w yobo b
la

e L,5 are roots of 7‘-1-711'-]0--.-0 2a
_ By Completing Sauare | 4 x = ~b + [Flae
24 2a
Eth‘lfll 2, Solve the equation b v o ~bPJTbic

i - i "
W +ux-437=0 by c Fldmj —

550%;?;;' "+ Ux-437 ~ This s called Quadratic formula;
il - = @ |

’ + Quadratic equation is alse known
* -K-:qu =3 437 & « 1*
as Scconc‘l dng ree PO'jnamml :

adding (. © (1) on both sides
J ( 2) () + In Cvuao‘rah'c ea(ualzi'on G.XL+b!-+C=O

- x"+q,¢1+ (2)'= 43T+ o, bcé R
> (x+2) = U31+4

o _=xgpakcity.org f;
ease visit forsere-data‘at: www.pakcity.org
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Solve the equuation | Exercise 4.1

Sslve the following equations by
o Gy +X—-15=20 fac{:ori'ZaE:'oﬂ-

= IQi_ 3xl+4|x+l=o

Usinj Quadra bi'e )(ormu,a.

< = -b;t..‘b‘-lmc.

SO‘Ut;an;' '52(_14' hx+ =0

1.
w ZX 4+ IN+AT |= O

LA
- te =171 Jy-4C6)-1s) —r 3% (A+1) +1(x+1)=0
- —_—
2 (6) -a-('x+:)(3x+l)= 0
e —
- ——
2
wp W = - | 'i' 19
.
| L |
= AL or X = gl
xX = T2 ) ‘
= ,,...3-- or A = "'__5: )
T G
N\ S

b_t, usi'nj q/u&gjatgﬁh'c farmula,,

A
SOIU'“oH!' ?}Lx -4 —195= 0
Here a= 8, bz=-1Y4, c=-=1I5

ysing o vadratic fermula

ot "__l_)_—'t_f_.—-—wf o '5-;((3;(4-:)-5(314-!)#0
a
/ +1 zx-5)=0
X = ~(-14) 1 (-'4)"—4(3)("5) - (3% )(
' = 0 40r 31"'5: o
2—(8) | 37{4" -
¥ = 14 + J196+ 480 x:__.-_l,?_) or x:__é_
- /6 BN
| gs- 133
- X = 4 1 \/67( L
X = 2L
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(x +2)(R+5) +UX+) (2 +5) = C (X)) (2
27

- +5XA2LAA10 +2(x" +5A+A+5)a7( X" t2x A 42)

QS (w+1) = (2x=D Ot o> AT H10F 2L+ AH0=To s 21t 14
&
E e (N[ BT
ow '
1,7 =20+ 8% 3t~ > 7xE4 21+ =3 19x =202
* x-}' X = L
-> v+ TT = 2% +72-1 G et — R s
- - - 3= '
e 5 o+ 1%-b _x =1z =0 2:‘ re e W+
., - LA —2A+3X-3=0 3
- 3 - 1 = O
L (x-1) +3(x-1)= o

(2=1) (2X+3)= @

ﬂ"‘)(--l:—'o o X+ 3= 0

g.S= 2_1)-‘2} -3
or X = st
Q6 i e 2 )
Y N .8 2
) oo }_i_'_:__ ..5- | |
Soluf""" """",' T X 2 ";:.':O""b’ XFa’ b
SETON )
-?lx(‘{,«#/l)'_’_‘-__+ (x+1)- _f-;-(ﬁ%?ﬂ? + 2 —a+b
l }Vf}\/ bx-

" ,
> 3 + L(a+1) = 5“% X+1)

\
- 11+ 1(.x+|+/%\)¢— gx‘-—}- Sx
) *+S
2 g = SX #IX

- bx-~
L b o.(l'l)_:o

p
- LK T LA
Z\j\/ L-}-S'x bx -1
-thtz-}-Lht-f'?—ﬁ 5 | 48
h - . e | = O&-— 9 X+ b-aba+a B
> ST Ll "N+ T "
L o
+ At %2 O (a- abx+b)[ }
- % +L1X=AX—2=0 rorprl o
. (n+2) -1(XF2)=0 (a- abx+b)<b"" + ax-l)
(ax-1)( bx -1
(x..}-)..) (X"’)'—" O | )
" P B (a.—abx+b)(a.x+bx ~1) =
- 4+ 2L = O or - 1=
-7 o  or %= | o a.abx+b =0 or aXxt+bx-2=0
A= -
{ 5 } o> obx = at+b or ®(a+b) =2 =¢
¢.o= 1 =2, | '
’ 5. - E - A= at+b . x(a+h =2
!
Q7" A+ r 2 ] ! as
: h e K= 9..'.':_'3 or X*= L
50’0*"”7" Q bb o+ b
a -+ p B
5% 5 = { -_— "'_"_3
(7/)(140(14-5) S a (e ( ) (X+5) = }‘/4' ab a+ b
!
— (1) (x+2)(3A45) —
}4
!
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Selve the fo"owinj equations by - z+ 3= + 2L
‘°"’F’e"""3 the quare: | AT =20 or xy3 = oy
Q9 XL"l‘X_ - §99=0 £ = 24-3 or A= —-24-3
@ .
® = e l el X :'-_27
|

e . 2 B
Solutlo""" X—2x-§99=0 5.5 = {2, -27§

> x'-1x = 899" |
adding ( -i_z)'-:( ) e bolh sides Qiz ¥ -3x-648=0

o -2k (1) = 599 +(-1) | Salvtmm- X -3% -648=0

) 'X.J"‘SX = 6‘18

-) (;,(__|)L-_= 899 + | '

b 3 o 00
(1—|) 9 . " 2 L 6‘{6"'(3)1
-, x—1= % 30 i 1—31-:(-2') - ] t
3 _ 848 + =~
= -l 30 |, %«=1=-30 ""(1'- *z') s b
- = L 259+
W w 30+ | , = =304 (x-_'i_.) — Z
K= 31 ’ Xx=—29 @ 'X-_g-)'-'-" 2 ol
L, 2. q
.S = 31 -2 .
5:5 i ; 9} ﬁ g ")C--"-ai- = + 51
L : 2
, X +4x -1085=0
Qio /”IL{\@ - x-}: - g‘:‘-_l °r 1"%: -Eil
8 4 -~ | O ::'.f\J(\y
sa'” ’anl- x' qx l Bﬂi@y}\/ I - A < %_.*.%. or A= —32.—"'5'.5:,'
O
x +4x = 1085 = -
g A&BQ\V 1 < = _Si‘_!__-_- 27 or A= ..‘.'f.--zlf
Addin ") 2} \(\r’bofzh sides
J S-S= 4 27,-14
\a/w : L (el
bhradalwd | Q_1,3 ' x- 1806
X — X~ 06=20
. (x+2-) = 085+ 4 t: " ;
jo= XN, — X~ [0 b =
-+ (X+2) = 1089 Solv ‘fn g
- W —-X = 18068
+ . ]
X+2 = ¥33 a,dol-nj (’/1)1 on both sides
-+ %X +2= 33 oF X+2s-33 2w 4L %Y = 306+ (%)
e - ) or % =—3%33%-2
-)-(x --23_-)2= 1805"‘7!;
-+ A= 3| or X = =35 (x__._l_)l' = T224 41
5. S- {30, '35} L !
(X" 't - 7025
Qi e i -
. ) _ 4 8BS
Solytionts x+6x-561= A S
*xl+$1:567 | = )(_:-i—-i'.fp.?__é-
. : th sides 5
AJo‘fﬂj (..?-:) = (3) on L X = L +895 X#-i'---%f"
z

(3)"-_-.- GET +(3)1
_ 547+9

e )LJ'+6)(+

1L
- (% +3)
(x_,.;)l - 576
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' Qié. 4t +Tz-1= 0

| goly Eiomi= tx'+Tx-1=0
qere a=k, b= ¢=-l

Qill )y 4 l12% ~110=0

Golutiomie 2 +12x-110=0
cx— 55=0 (+by2)

www.pakcity.org

- 2+
> w+br=55 b -
; f ysing x=—bF b7
adJir‘lj (_% 11: (3) Il¢:.r"0 bou'! Sc’es | 3 .
3 (3)1 |
&g G (3) = 55 % I . . (7)1—“0)@)
v 7 et
NE 587 2 (U)
i _._-—d-_'—-_
— " R
*"x+3==ﬂ18 - -
| —
- x+35=9 °r x+3==8:'33 = X -7 +J65
X = 8-3 or K *=° . o Y { “7:&#__55
wp A= 5 or 71:-—" . 1 9"'"" )
S.5= 7(5,-"]' 4017 5% +2.a.x.-a,._o
C::-a,

Here a= 15, b= 2

Find roots of the following eq/quQQ
"_’-'j_f__x/b___-ziﬂf

by vsing Yvadratic j"ﬂr-mJt}«Rfi\J

o

Qis sx - |3 x+6 - B E_f__‘x_ (\/J USn’?j > =
t CFI y e
’ S
Gplution= s5x* -\@/m £ N N T PRI
Here =%
| A~ ::Eé ,. Ce §
sing  xe -b 2 JETRC
2a
= _("’3)4'\/_—‘-—-
x = "7 7 NCB)- 4t
2(5)
. = 13+ [169-1n0
|0
- x - 13+ 149
——-———__
10
A = 134+ 77
e
[0
2 ' [0
'X -y "",";2 / or X = _6_ — -g-
[0 )
X = < , 7(:-'3'5-
s5- 12,2

Please visit for more data at: www.pakcity.org
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- K= "BfJé"l—“l _ =8+o0 1 L
—— % = ) - (anbtc)+ (R F4b 4 Crlabtlibes2en
P4 - bab-4qc_y, b= 4be

33 pd T 2(a+b)

3 e
o oxi e A o,

Qi?, (x-a)(x-b) +(x-b)(A-L)+(2~C)(x-a) =0 2(a+b)
' = - (a+2btc)+ [ _ 7
‘e | (a-c¢c)
Solutlon. y & W

(3-0) (2-b) (%~ bY(-0)+ (X-C)(X=a)=0 |

L . . = ~(ank+g)t (a-0)
wp X - bx—axya b+ x-Cx-bX+bet+ X-aX-(x+aceq A S
L | 2 (a -+ b)
3 —2a%X-2bx -2 cx+ab+bc+ca=o
" l WK, = = (ﬂf?.b"'C)-]- Q-C g = "ﬁl""C) (ﬂ ¢)
i =) - A+bTC : - ol A= LU __ =(Q=
Hﬂ-csx -)_( b )x -+ (Q‘) +bc+ Ca) o) ‘ 5 (G\.-l'b) l(q-,l.b)
A= 3) B:"'Z(Q-"bﬂ"C) , C=abtbctca ll Ve .:_..-a"lb"'C'f‘Q-C o N = A=li-c=ad c
L (a+b T (a4t
U_Sl'nj ® = "'5'.'.'.}[51'- H4AC ; . 2_¢) 2(a+b)
= ?-IA E 7\ = T2b- ) or X e —2b-2a
b (S) 2 (G4 n Toh LN
-(2(a+b)) 2 [""(““""‘C{]L‘l(s)(ab%c#h\;}%” ) 1 (a+)
X — t'n }B_) v -2 ( btcC 3 (a+k
Nt -—_-_I'_j; oFx = "')
) A : .
2(a+btc) Lo, b NN W = - b+ c) r
4ea +b +c+qu;r§%5+§1ca.) o+b ©°f x=-1
. —h({sq@@&-}- 3¢q) c.g= - (b+c) - 'j
SN Q + b

Salutian Of E Udfhﬂ‘RCdl{C;HC
X= ——————~denoBez 2 Lbo the Quad%tic Equation

: the
a+bic + J’TTZ—* +—The equuations of
Q+b+c—ab-Bc—CQ TjPefoIrm axzn.*bx:")_,_c:o’aiéo

xX=

/51 e =) O_Cx.n)"+[.,f+c=0
5‘$={ Q+b+¢i’ a_+61+c-ab-bc-ca} Pgt ;!_n _ H '+ becames a s
3 adratic Eq.

a,jl-#- bYy+Cc=o0 (Q"ln §)

Questions related to fjpgl'
H Examrlc #1,0Q41,2,34,5 ’
Ere A:'Cl'f'b F B-‘-‘-"Q‘l“lb"'(’ C= btc 'e 1. Solve_ {._he ewuﬂ . h

E xamplé

Q20. (a+bix+(a+rbrns bre=e

Saluffom-' (G+B)x1+ (a+2b+c)t 4 b+c =4

!
us:'nj x=z -Db7¥ /5"-(,,“, ok _x/“_(,.-:o
—————— 1 ' ,
2A ISﬁ'Ut'onif xyl.._ Xf‘-&_ 6-"—'0

y e (A4t Jaiabae)- tatb)(bee) | oy e

1(&1“'5) | - - !’,q {:hen

_.._...-(a+zb+c)_-r /a‘+4b‘+c"+tmb+hbc+zm. PUt AR
-4(abac+bbe) 2 o b =D
B, e —————————— -
6

Please visit for I¥
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= 3(Y+2)-3(Yy+2) =0
—y (34'2.) (3—3)-.-'.' 0

ﬂ"l‘ 2 =0 ar 3—3 = 0
j c -2 ol" 3 = 3
, % ./q)
wrly ')(:“-.-.: -2 or, A =3 (‘:j-;_—x
RN 4 TR 4
- (x‘i) "L"Z) or ()(_A‘) - (3)
' = 16 sr % = Ol

5.5= 418, 81 §

e.I':_ The ec'yt;a{:l'oh of the
;{-orm: (w+a)(x+ b) (x+c)(x+d) =K

Typ

where ot+b= c+d

xample 2, Q 6,1,8,9,19,11,12, |3 g
.?fi\@?;\
E%an"fle 2- Solve / ILL@\/

(w=T)(%x=3)(%+!) (-;(45..;@)&80 = 0

A | Q'Q \_/
Sol T t jon;= gi} O\ /
(%-1)(%-3) (:ﬂ-gug\txus') -1680=0

{,

o (1) (1A 1 45) = 1660

Rc.—rlrl’anafr‘a ot

(x+) (2-3) - x+5) (%
> (E-3%+A-3) (X=TH5%-35) =

(- 2 3)( - 21-35)=1680

-7)=1680
1680

31- 38Y +105- 1680 = o
-+ y' - 38y - 15875 =0

USinj :j,:__ -b + /bz._l{ac_

RS

= -(-38)+ (-38)= 4(NE1575)
2(1)

38 + .Jmaq + 6300

o
0

Please visit for '

www.pakcity.org

l y= 38+ J776k  xg4gg
l P 2
- Y 38+ 89 or Y=38-8¢
| - b
| = 2—‘-’- ) = =50
l J* =5 J ™
i j - 6 / J -_:-2.6-
> -2 =63 ,  A-x=-25
2
xz'-Z_‘JL-63= Al p 7(_—27l+2.6-=0!
_ vsSin xX=" bi‘.} p-lac
I X +7r-9%-63=0 ] e
x(x#7)-9(x+ V=0, x="CN2 By anes)
(w+7) (A=7)= i
xX=Lt [f4~100
x+1=0, X-9= 2
x=-7, A= ? X= .._._-———-—Ii. — 76
< L
H—}“’ Z x = 2% JI6XEX(-1)
N 2
x = 2+ 4 J6J7
<. =L
x = X112 )
Z

- x= 1+ 2JC L
Sz {—'1,9 ’ u-_g_-ng'Lf

Type I+ ExFoncnffdl Equatisns
Equations, i™ ~hich the variable
sccurs in exponcnt, are called
ﬂ’XPonenHal eq/ual'l’ons.

Qul&l’ions rejated to Type i1

&
- szﬁ)"..g',. 7 .4+ 3L=0

- (2.1')"- |2 Y- 4+3L=0

Pt 2
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+ §(y-8)-4(y-8)=c Type IL*- Reciprocal
(y-8)(y-u) =o | | Eq/Uﬂ{;Onsi" An egualion,
g = o ©°oF y-4=o0 - which remains UﬂChangcd. when
) o is replaced by L, is called a
5,.. 8 ol y= L' |'X- 15 P j X,
) oy | reciprocal equakion.
X olr = )
) = f , L T X ;ExamFIeG, Q 18,19, 20,21, 12,:-‘3, x4
- W = or ®x =1 IEXG”'F’C 6. Selve the equa TN

L
-x_{'_.?,x?—l-{-ll "3"*"“0

&
!
e
!

N
e
4
s
1\
o

|
24-]1=0 ,
j ‘ r 4= 2 (-0 (3-v)=o
sy = ".Z’ o
-] = -2 =0
g & _ __!__ sr L’x'—' 2 ’ -y S { 0 or 3
- 4 = | Y= | or Y = 2
L\ X
"x - or 2 b 2‘ i
')_) p -&—-x - -).x-!-x_.}
- | A \ e g
_yzl = 3 or 2 = 2 w y +]| = X = 3t = L
S e i W 2% +1=0
= 2% = - | or 2x=| By Quadrakic formula (X—I)Lg o
) sr 2= » == +J = ame G} TS
= . - -
. i %X = |
FERR A 231 = 12 Ji=4
- {, v+ 3
o = |'..!-'\F.-3 5 8= ) =5

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

ExerCise 402 IQ .x6—913+8=o

6 3
‘ : AP A —9 A +B=0o
SOIVE. ,.'he J:O“C)W;nj eq/ua l‘.‘IOﬂS Solye‘an L 3
. - ('}(.3) - 72 +38=0
Qi )Lq-é'x_ +8=0 | oy
» ) _ - L_. 9 + 8 <0
Solution'= x'- 6+ 8=0 - Y J

)l_ GKL.I:ﬁ::O :j __.

- (&
* _8)-1(y-8)=0
pat % = J - 4(Y )(3( Ny
N 3?_63_‘.8 = 0 *(3*8) ;
=0 y.g=o or Y-l=o
_,,31_1_3-&3-"8—
‘ y(y-2)=0° Yy =& or y=1
o 4(y-2)- : 0 U
_1)1(Yy—-4) =0 . " -
(§-2)¢) | S

Pt b oo
- =1 % Joy=umw

—_.-—-_-'—'—-
2.(1)

.---I-’ O ¥ 4 ~
#z- . y) A= l-.r,}l-—ll

—
P

L

- ) P o

-2+ J-12 x-.:-\:':-?-
L _ ) J

= =2t Jux(-3)

i

=z -2 2J-3
p

Y = 2("':-"5:;)

- B + J)= a0
W —arT J

2(1)
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L
By +8y - 27y -27=0° —*Lﬂ—éj+8=o
Y - 4y-2 =
o 8y(y+1) - 27(4+D) = -+Y - 4y-24+8 =o
(84-21) (Y+)=¢ = §(3-4)-204-4) =0
" or j+ | = O (3"{')(3"2):
8y —2717= | ﬁ Gt B, e o
- 84 = 21 o 4= = Y= s = 2
_ ol A = -] | L L
il E_ ] 33 ,.y').’_sﬁ £y y 7(..5- -
3 ~ =) ' .
- = _?g'_', or X "( z,) (q ()‘.5) ()_)
3 o r '13+‘= O ot
- 8% =21 , 3 3 R - Y = 102-“, w =
» 3)5= o of (x) +C) = ) 024}
L).'I)"'( S-S-‘f-" 2 2 ,

(2.1.-3)(_£cx+ fx+9)=0 (x-u)( ox )= 0

{ +b :(a-!-b)(a.—otb""’)

Qé (2+1) (2+2) (x+3)(x+4)= 24
2-P= (a-b)(a’ +ab4b')

\f'on" (%41 %t+2) (X +3)(x+l;)- 1§

f x
') Rcarranamg N

Jrll_}'

L
I x-3= o, Q1+67~.+9=o , &-H-O x-x,!-\l
+

<0

- 3 "L:::'"' R’*ﬂ \ - 2'(
L‘xl..'.61+9.=’-0 '*@L,{_hx-}“x"ﬂ!{) (xl+3x+2_x+6)=_

( -;(,l+5'x+4) (124.6')(-!-6):- 21

o = =N+ Jo=anw ool X +5% =Y
o
=.|-..+JTZ'(:)T—| I (?M)HH) ]
T2 | = Y+ 6yrayt 24 =24
I‘%_"E-B—‘ | 31+ 04 4+ 204-24= o
,jl—l— oY = o
' y( 4+ to) =
- Y=0 o ¥ Yy +10= 0
B -+u1'+5x=0 or N +51+10=0

' -0 Uanj xﬂ'bt:Jb"‘aﬂﬁ-
ox 13 L x (At 5)F -
) = } - ;——5+J—1"‘_’)"
’ x=0, X+5=0 ¢ X= TLJ)tuxe

(1)
X=0, X==5

!/ x.=-5% f26-4o0
5

#_

= -5+ JoI5

2
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(A= _g0) (=2 42)= S0k

pul x - =Y

Q7 (x-1 ) (245 (24 8)( x +2) -880=0

~880=0
So,uh'ﬂm" (1—1)(x+5)(x+8)£x+2) ~ (3 ”-‘9(3“‘2) - 504
. L 840 - 504 =o0
Re-arranging o o2y 20
G) = §8o J 2= 0
(‘K-I)(_'Xf'e) (14'2)(0(* .jl . 62y + 3

= 0
('x_ +8x-'x-8)(-x_+§';(+lx+lo) — 88

0 _ce(y-6)=0°
s e (4 Tar) = 88 (a0
: (9-¢) (958 = °
Put 7(-+77t’-=3 3-56:0
_ §8o -6 =0 ’
L y-n (g =7 ; . , 4= 9¢
= 880 g
514,03_83-—'80 xjx- 6 ’ x:'__x.._-_QG
— =0
o 55 ¥ 2] - 80 -820 =9 -x-6=0 xt - %= 5
-7'31 + 2y - 960 =° -x.l?{@ +2x—6=0 - 8xF -5t
{,,f-w—-i\ o3 - d _ * (A 8).,-7(1.-8):-0
T a3y~ 397 960 = © Q) “:%)(1-3)*'2(1'3)"0 (
J MR (%-8) (+T)=o0
52)e0 00| (x-3) (Lt2)=0
( Jt 31) —30(3-'- (™ e0 A+7=0
— NS I __
C3+32)(j_30) - 0,«:(’:‘“@\; e & I A==—2L x=8, X~ 1
: . =t Q
3-]- Z2)L = O :g\/&k N N G.§ = 13 -'2.)8; _7}
y=-32 @ [ Q Q (x-n(x-2) %= g)(=+5)+380=0
W
-~ e L-f‘—’l 50
L s L Sylution= (%) (x-1) (1 -B) (X +5)+360= 0
+ +7x-=30=0 v
‘X.L-!"]'L'i‘ 32=0 _3x+|ox-3o=:o e (7.-?.1—1-4'7)(1 4-‘5!"3""“"') = —360
US' ')j v--—_______b'*'lz-‘lﬂc. ’ ~+ ( x_‘})+l0(’l'3)=0 e L‘)L -3X "1‘).) ('& -33‘1"(-{0) --360
L L 8
L =1+t husy (t-3) (x+10)=0 | pt 2-3%x =1
- , i
l(l) 1-3=0, A+lo=0o - & (3_‘_1) ( y - QO) - -3680
o'l =".7!'J'19— IJ-E <= 3} ==]0 jl_qoﬂ-*-zj_go -'-360 =0
2
xn = 'E_‘.j_———*ﬁ—; 3",.385 +280 =0
p -1+ J""? L 10t _193 ,‘..2_80-.-.: o)
5-5=1 1% ] J -

y( y-1e) - 18(Yy-10)= o

Qs (;.-5') [ %-")(+6) (et U) =504 =0
' (j-m)(g..za)-:.-a

§o lutiomi= -5)(ex46)(xt &) -50k=0 | o y-28= o0
R,g... Qr‘r'ahjiﬂj {t) : 4= 10 , Yy = PR !
(1__5-)(.’(_’_&) (7(-’1)(7('1"6) = 504 L _3x =10 ) J-3% =28

-P('X.l-"'bi- 57('219(7(14-67'71'42):'50‘! l =3 —-10=0 S X ~BA -
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XL"\'I.X"S.)L—\U:O 'X,L"l'qx—'?x.—l'asa

, 2 (a+l) =12+ 4) =0
(+t) (2-T) =0
'X.'f‘d{::‘-o) X=7=0

A=}

/

X(n+2)-5 (A+2)=0

(x+2) (%-2 )=0

x+2=0, % 5

r=-U,

QiO,CH')(H-*B) (2x+5) (%43) = 9G5S

Soluﬂo i (x+1) (1x+3)(22+5 )(2+3)= 945
iQe-arranging it
(.7"”)( x+3) - (2X+3) (1x+%5) = 749
o (o 30 XAD) (U + 1ORHEXF15) = 945

o (o +3) (4o 4+ 162 +15) = 245

o () [u(C+ax)+15] = 9@5\<\\ |
J
ot %+ 4x = 4 f 9\/

-+ (Y +3)(Q:|+ls‘)= \%@f
s”\o\
231‘\*%?“—9 5=o0

Q>

= Uy' 4+ 279 900

- 4y — 48y +75Y~ 00 =0
8 (y=-12) +75(9- 1) =0

o (Y- 1) (4y+75) =0

Lyt 4+ 154+

o

=, J—=l2=0 or 1—!54-'75“0
o Y= or J=-12
7
l
+ Xtix =n or 7¢.L+_LU(=—7!€

.K.L'P‘ gx-12= 0

> Ut 4lixtT5= 0 |

vsing A= -btJi-yac
1a

st oy

')LL—l- EX-)1n—-12=0
% (%+6) =L(A+6)= 0

( 'X+6) (1.-2) =0

'14'5:0}

LLy)

" =-'51J156—n.oo

8

x:‘—fﬁfm ‘

-2=0

8

www.pakcity.org

¥ x= =€+ JIx(-59)

g e R
= —-16F 4J-59

2= 1T ™ - & pd ._Fi'—‘; L
5:S { £, 2, - }
Qiir (L"‘-l"_’)("-;" 9)(114'5) -9l=0 .

Solutian:- (2x.-1) (x-9) (2% +5)-9!=

> (20-7)(x- 3)(x+3)(7.—x.+‘5') -91= o

Re-ar ranging l
(%-7) (=4 3) (==3)(2xH 5)-91=o0

(220 6% -Tx - 2) (2 +5%-Ex-15) -91= o
é‘%{;{'i’u) ().'K - R 1‘;) 91 =0

pol 2x-% = Y

(4-21) (y-15)—-t=7°

oY —159- 2ly+ 3]15-7=0¢

e 31_363 + 224 =0
y" - 8y- 28y + 22u=0
y(y-8) —28(J-8)=°

(5-—3)(3-—2.3)-=-°

.?:’..-8::0 : 3"28:0
> §=0 , 3 = 28
1% - X= § R S

!

1
2 =B+ Tn-28=0

La.
= T 2.3“(7{—‘1)*‘1(7(-‘#):0
%= 'f__(-_")_i.(.l_). v (x-tg) (2x+T= ¢
(L)

- =‘-O) 1%+ 7]=0

= |+ T
" ."'_J'.f_‘_"_. wel, %= "L

4 z
= It JZE
L" ]
_q 1+ &5
pan [ 2

12
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Qiz ('x.+€7t_+ 8) (% L iga+48) =105

oluhan'-— (x.+671.+ 8) (% L elhx+48)= 105

( “ lx+‘31t+lt) (1L+6x+hx+ ll{) = 105
105

(xC+10% #16) (- +10%H 24) =

put MAT.L
o (y+10)(37 24) = 109

. I8 105 =0
2y + Ky +
> Y +24y+ 6Y n
SO
{“ﬂ

3’-+""°3 4 319= 0O

L :—_9 l\.+ ,oxﬂ_al
x +Hl0OX = )

x“4loX+31=0

using X =" b*Jb" hac
X = ~lo+ ,(“) -ch)f-!_l)

1(:)

, % =-to+Jio0-124

8
'K.+IOX+9.-.- 0

7(3-4' L+In+9=0

w(1+1) +9( x+)=0 ,

(w+1) (X4 9)=0
AyI=0

%+ = O,

\

ivc(Jt-l-tu)--z(:(-»lc);o

www.pakcity.org

Qi 5, (f+61—1.'7)( x-2x -35)= 3p5

s.‘”t"on:-— (xl-f- 61-17)(7(%-21-35):' 386
- (-f’-—3x +Ox-21 ) (A +5x-7%-35)= 386

[%(x-3) L 9(x-3) ) [ (x+5)-U(2+5)] = 385

(z-3) (% 9)(n+5)(x-T) = 385

Re_—qrranjmj v t -
(x-3) ( x+5) ( n+ 9)(x-1) = =50

x '

L +2% =7

@3;_ ¢34 -15Y+ qus -385=°
oy 78y +560=0
37'—- By -70Y +560=0¢
y(y-g)-10(3-8)=o
(y-8) (y-70) =
j-8=0 y-70= 0
j= 8 , y=70
x +2%-8=0 ; w 2% -T0=0

u$|n3 1='5+Jb- hac
y X==22 f(‘).) ___lif')("]o)

?.U)

"Lt [4 4+ 280
o __—7___
=2 J18U
- p B

1
WA+ -11-8=0

('X#-ll)(‘l-l):o
<+ = 0, X=-2=0

x=-4 , X=2

g -2'.':J7IX4

#

a2+ 2Jn

—.-—d'-

A
= 2("’1\/;'-)

___—_--"——-_
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Qiq. (" i’”_’_ 9 2-!-"" =0

1R 4|

Sald’“bﬂf— 4. 2

- 4. 2.2 -9.2 +1=0

- 8.(2%) -9.2%+1=0
Pt =y

b 931- 2y +1=0

= 89 - By-y +i=0

- 8y(Y--1(4-1=o0
= (J=-1)(8y-1) =0

= Y-|=0

-+ yY* 4+ 64 -20y=o0
- 3"-7_034- 64=o0
b :j"-'-fj-féj-f-“-:o

Y(y-u)-16C9-4)=o

(-4) ( Y- 1§ ) =0

J-4=o0 / J-lbe o
J =& ; Yy = 16
% L x fi
-*2_":2- 2 l :.-..2_
- A= 2 n =4
5S5= {1;(4}

- 9. 7_1'1:1::0

’ Q16 - (fx-5-2.x+3+ (128 = o

t

;Salvtfdm' 4 .32

+3

= (2)*_ 3. 2 20+ 128=0

- (&)"- 3.8 + 128=0

— (2")1 - 4. 2,(4' 25=0

x

Pt 2 =Y

jl- 24y +128 = o

i 3’“-—8:}-)63 +]128= o0
y(y-8)-16(J4-8J=0

www.pakcity.org

+I128 = ¢

Please visit for more data at: www.pakcity.org
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- = 0O
w4+ = | ‘)('l'—!-’z = =4 *(j'H)(Z'j 5 )
* ’ i = O
1'_'_l X ‘)(_1-|-l="cf7(. j+’= O) .Y S5 .
A = _
')LL"'X"'I"O ¥ 'X""Lf?(‘f’:'- O :'..".-"" y, 3 - --i-
. - i 2
vsng i""'-w '7(4‘-—;2 = = / 7(+x -
e 22 ""' -,(_L+2"5)L
+= '(")i'J(-QLQ(I)(I} — -4 (q)'}- 4()(1) xl'l' | = - K , L
e —————— ) A= —_— L 6'& + 2_:0
2(1) 1 - 0} IN -
L. ....
T e B EAUITEL AN 0T I i
2 2 o =—b* Jb-kac (x__z)-n(-x—z).zo
{ + J 3 L + JT_ '—'2.—0.—— L ( )
X= ol i .=z -4t -2 yx-1)=0
?- ’ ' 2 w==11 Jey-60) (x- iy
: e —— ] =
x e 123 ¢ x = -4+ Jux3 2(1) x-2=0, |
- ) - =1+ - 4 x= 4, 2
s’ .H
\,&. 2 L=l J3_-11hL
‘\ L < = (-1 ﬁ) < 2 2 : ,
.5‘} e ‘_ﬁd')\x;f S'S = {-’ :}-ﬁc" Z} _i-
? x=—-2%J3 (0~ 2

QZl lx 3:-L - % - 3x+2. E(b/i\}

Salut:on'- 1 3 - %% G
\\0\1— by U

-".?:Z'-— ___— ﬁ\—*-‘—

1.

Please visit for more

2
h(dﬂb‘;’ x)x. .
+zx+3;¢_qx__£}__>}_+_%.£__=o
L vy 2. - o
y 8 p 8 y & Lan
2 _ _____?_:__..l.,_?-.-__ = O
- 2% + XK 4 . X..L
- 2-&1-}‘.3:-'-4-31"-;— -4 =o0
= A
2 I _ _q-—_:O
> (% +— +?>)(.--)
(x*2 ) +3(
ot w~-+ =Y
p, 8
L L
(* %
L ) A
> x +5 ~27
X
b 8
__’_ .)(.L.-]-—L)—. -.-.H-I-?. So
X
|1(3L+2-)+33 -4 = o
- 2y +4+39y- 4 =o
| LjL+3j = 0
J(ry+3) = o
Y=o Y+ 3 =0
d#o y jﬁ-%

16
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www.pakcity.org

'J(o"'-t-- - O ) x...._)_'z - __35:-
| ’ L 27_"..(;7(..;(4-2:0 ,
& = O , . ]
o X — | 1% -L = -5X zx(x-z)-l(:(-?-)-o ’

2.:("+ Ax-2=0

=» (X "')('XH):O :
L
X +4:(-x—2=o

1"':0) x+,=o y ) Zx-’—o
- /
wel, X==l , 2 (14+2) -1 H42)=0| X=27 9 -
P (x+2)(lx—-l).-:o =720 =" |
Y= N
" a9 ) Vb 1+2=0, LN=-1=0 s S-_-_-_- { 2, -,

A= -2.‘, e

\
S

ozs 6,:- 3513—;- 61x1-35x+6=o

3 L _
50 lUtiOH:-' 61“-352& +622 35X +6=0

www.pakcity.org

—

b B
4% —=|OX.+3 =0

Y3 = 9H-X+3=0
3% (n=3)-1{ x-I)=0

, (#-3)(3x-1)=0

5:'— 6y + &8 =0
51"' by-y + 8= o

y(y-4)-2(3-4)=o
(j“fi)(.ﬂ—)_) - O

Ly 5 = ©
6(4-2)-359 +6 U= O y-2= 0
L Ll = ¢ /
63-11-355+ y = 4 ) Yy = 2
50 = o
631‘,553 -+ 2 )LL+_|-; =q ‘ xz-'l‘-!-i - )
L _904.-50 = p 8 P,
*63 159 =250+ ? i'x_“-f-lt:(b(.t ! Jt'.-f'l:-:ZXL
v = =0 4 ]
39(W- 5-) - 10 (24 =5 | o =G +1=0 ’ x:l’( ,.+’=O
(23'5) (33"“’) =0 .(x_")‘..q;f.‘}l::o (% -1) =0
1 1
13-5::0 , 3J-lo=o pet x = € X =-!l=0
tt-4ttl=o0 X.l"’ |
J=2 4 J= 12 using t,-btm
. 20, - X =11
X+l = ...€- X."'-'L - 10 te -00) JE)Lqene
P, - 4 p, & 3 2C€1) ‘f_
- = 4"'—'\//6-(1 4 ¢+ V2 G+ Jox 3
27.1-"'2': ox , 3N+ 3= 10X v N s T 2,

17
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= 4+2J3 _ 2 (22 J3)
< 2
t - 2+J2
- X = 22J3
- X = FJdr+J3
{IJ"' +J2+J’§-]

edical equations
imvolvin g redical

s of the variable are

al eavuat"or"?*- e

Type Vi-
Ecv uq{;I'On 5
ezFression
called. redic

.l)_x-]-a tJu+s =
3 w2 - it im0

raneovs roots:-
Eﬁxr"fot that does not satisfy given

equakion is called an extraneous

root.

7) The eq,ual:i'ons of Cthe formﬂi\/
1(ax_l-+bx)+mm§;x

Questions related tothis type

Exampled, Q1L 300

E X-OMPIG ,’L *M the egquatbion
-\/ .
3x+15% - -2 SHsurl =2

Solvtion'=
I FISx~ L J X +FSndl =2

e 3(x+5x) =2 S o 45ual = 2
tel JX+sn+! = 1

e -,(_L-!-S‘K-l‘l -.-.'Z{
5% = q-1

sy" 43y -5y -5=0
3y(y+1)-5(Y+1)=o0

(Y#1) (34-5)=0
3+|=0/ 33-5-;0

www.pakcity.org

J=-1 : y= S
3
F oy St = SN POV
Sorvarin g s - 3
-5 x"+5x+| = | %Uﬂrnnj

lL“"SX Fl= &2

'x_l'—l' ESH =0 9
ie
|y (n+5)=0 => X +45m+9:25
A= 0, R+S=0 93‘_4-(15)(-&9-25':0
=_5' 9)(1.}-(]6&"6:0

9;"291""'({87\-'6:?
3o ( 3-1) +16(3x-1)=0
(31-!)(3x+16)= 0

3x-1=0, 3X+l1b6=0
- - 16

On checkmg,
0 and -5 are
ex traneovs roots

%0
4

$:S= { -‘-,'.—-

3 X.=4‘/3.)

3
"

i) Wg\gq/uaf:ions of the form:

N

{6‘?)\% X+ a + Jx+b = Jx+c

205 | Questions related 4o this $ype

Example 2, Q 3 b, S
Examfle l. Solve the equation:
Ji+8 +Jx+3 = Jua+3
suubiont Jer ¢ e « T
squaring both sides

(Frrg+ ) = (Waen)

(Vogs )+ ) + U ) = 12+ 12
18 + %+3 + 2 (x+8)(x+3) = ILx+13

- 22+ U+ lm |

< Jx‘-b lix+24 = 125 +13 =X

e
| L S rnxrry = 9%

2% +13

3
-

-1

|
| o f xR+ = Sx +1

N
o (N + Lt t:) = (5x*)

Lo + 0%

)

- = -
v y5a 10+ = =1t 24 = o

LQ)LL - A= L3O

‘z_l.‘x_l -2'414-2.3'&—)-3"-'0
2G4 (n—t) + 23(n-1)=0

(x-1) (24n+123) =0

18
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) , - a1l =
n=-1=0 1Ux +23=0 Yoo+ G+l = A= \4=o0
‘ ’ * el = O
o d 3 LY, Sl
+A=l o TT Y w3t aE R N0 =0
on checking -}i'% is ex trantous rook 3,1(-,(..2_)4- 5 (xn=-2)=0
- :,. S = {l 3 (“_1) (31'}';):‘-0 - 'x_-z_go’ AN+5=0
S ¢ =
. -5

i11) The equations -of the form:

Jax'+batc + P+ Ya+7 =V U emaen 3

.S= 3
‘where f.\)(,‘:-l-bx-f-t'.) P:J'-#‘f/x-f-r, (i pmn+n 50 S > ;‘1 ¢ }
have common fackor lv) The equations of the form:

Questions related $o this type TRl o ry-re R

EZOMPSJ Q 7, 8,7 where (mq.q.n) is a fﬂc‘:ﬂf' °JL
Exaﬁ"f’,e 3» Solve the QD(UQI'.'I'QF'\: (d‘:t"-"h-f'q-(Pn."-l- a X +r)

o it = o | Ruestions related to this type

‘At Ex mp b, Q6,112
50,Uklon,- 0\ 4. Colve. the ecvual;i‘on:

L ]

s rook

e

on chec king =3 s ex trantdy

S

et T3 R g = Jex -1k
Jx(x+1-3(0#1) +/ * "‘"ﬁ"?/____
(A7, X(i+13-3(x:@\)"’ £x(xX-3) +13(2-3)
ASN

~

(w+7) (n-3) + ( 1\,\:-\:{5?{2—3) = J (=3 )(€x+13)

w
Y+ (%-3) "'J Ex#l}(!d) “J(x-3)(6x+13) = 0
J2'3{ V x+7 +Jy4+r- 6:14-!3} = 0

3 T
Now - B = (f3eoTae ) - (1doaa-s)

= e-Ta=30— (-T2 -5)

dx-3 =0 , Jue7 +Vn+2-Ylat13 =0 . y
JAFT HHAL =VEaen - A -7n-30-2X+TAHS
A~ =0 SWUﬂr"fﬂj Bnt"’ Side; O.‘: _ b}. _ X_L—-lg
=3 ’——""' L |
| ( X +7 +J ’("'2')"(\/6:&!3) - (a_-b) (a+b) = (')(-‘5) (x+5) 0
& XAV R Tre = 6t i3 gy b, (a-b)(a+b)  (x-5) (x+5)
' Ay o-b -5
3% +9 4 2 (a4 7)n+2) = bx+13 x
) - 0+b = n+tS — (i)
: = -1LX -
l\f-/."+1x+77t+"l = 6xt13 / Now i) + (iD= 200 = 2%

7-\/1_"'4-3x_+ll( = Q?‘L-PL! -y A= Q Pu': in L;J
e O-b=0-5 = -b=-5

¥ J 4Okl = LN +2  Leg
2 L
(V lk+91-l-ll;) = (27”.7_) SbCL _ x b= &
/
LAY o Y+ 4+ L Ja-Tx-30=X , a-1x-s = S

sy 31‘*'7'-"--30 =X ) 2.7("-'71-'5 =25

320 -T2-30 -X=0 21T =5 =25 =©

[ 9
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1
“*LlX ~IX-30=0 213.__’1_30:0

Bo-l:h otwal—l'ons aQre Same, So
)x ~Tx-30=0
=y )% - 12% +5n-30=0
ax (- 6)+5(x—6)=0
(x-6) (2n45)=0

BJ .Sa)vi'ng

> AN-6=20, I +5=0
A= 6 Y] 7‘-:"'_€
&
On checking -5 as enbraneous rook
<o S- S- {6}

Exercise 4.3

Solve the following equations:
Qi 3o+ 2 3t

SO’U“OHI- \<
STV e verw D)
3 A= Vg r2n-1 =7 __ L@/\\/’
: Pdt '/ji 42 =) ,\,"‘M@H"/
<O
"(,/37(.1"‘11—') =ﬂ\‘fj§/0\x Squarirg
N
~A, L
sl 31.14'7-17&&\2}3
¢ QY
= 3 X +l\1'.“’-=‘j+l So
-+ Y-y +1-7=0
"JL- 3 -6 = 0
JL—' 35""2—3—6 m D
yly-3)+2(9-3) =0
(3"'3) ( 3"'1) = 0
J-B=20 / J+ L =0
o J=73 y J= -2
il =3, e =2
31"‘21"' =9 / 3XL+)_X-I = {

3x_L+ AInN-1-U=0

L =
Sx.’-i-?-i- I 4+2A=-5 =0

uSing x=-bt{p*-tac -
Lo
+ +=-2%J( )':-!:(3)(-1;)

2(3)

(37(4'5')()(-—') =0

Please visit for Eac

3% +SX-3A-5=0
x (3X+5)-1(30K5)=e| % =

www.pakcity.org

X=-&% J‘H"D.O

6
=2+ Junu 'ﬂ="'.§., o = |
£
= -2+ Jyx3i On Cbeckinj | and-
G "'-g- are e x traneous
= =3 + Z-J3l
kil reoks. So
6
x =2(-1£J37) §-S= ft"t‘/”j
Y 2
4
o+ 2

C

QZ x_z- ?."i.-'?-.-- A= 3J2xE-3x+z
¥

.1"):.-7-.: x=3J2x =32+ 2

\zx X - 14=2%= 6233242
AD)
Q\f’x_ w-20-104 €%~ m42 =0
3ok =3 3 =4 +6 S2x'-B a2 =

Pot. St =3 +2 = "J

> 2x"3n+2= Y
4t -2 50

Solution= -

—rlxl-'ﬁx =
yo2-14y+69 = o
— jl +6y -6 = ©
yt 1 8Y-2y-16 =
y(y+8)-2(Y+8)=0
(§+8)( 4-2) = o

Yy+8=0 , J~2=o0

Y= — & , YHe 2
+ IKL_31+2 ="'8 , q’lx}_ax‘*l -
= 1!,‘-—3'&4'2. =64 -klxlr_;)(-}-l-;: {

27(.1-33‘.4-2 64 = o V.
11..31 -§L=0

USINj ol = -b‘t'J L‘ kac¢

x =32 (-3)-&(1)(' 1)

Zw."-lfmx-iz o)
, % (X—l)-ﬂfl—l):a

P

s (x=2)Qx+1)=0

(1)
x =3+ Jo+496 o+ H-LTO, l:+:-:=°
& Re L, **¥Q
3+ Jsu 8 on chec.lcl'nj 3k [oss
4
»
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s ex.lraneous root. se

S.5=32,-71}

QS. Jix+8 +Jx+5 =

Solibiont /i +/nrs =7
Styunn'nj be th Eh:hs

b3

(Vixig + )

o 2648 + x+5+2 (Saxsg) (a5 )= 49

3 H13+2 [y i joxaBxt o = 49
> Ji +1Bx+4o = 49-3x-13

L = 36— 3%
L Jixat+I8a+40 Styuar!nj

¥ (’- Jax +|8x+aa) (36- Zx)’

4 (23" +18x +40) = 1296+9%° - LI6x

(7)"

NS

8!- 4 72H +160 = 1296+ I - L!éx. \/>\\

soniy 9m 8x" -zmx-—nx-f-n%-—f@-o

w x —288 % +|:36 -vg\/
]

X -4 - ZBQ\JQQ}-Q?sa—o
N NG
X(X—Z{) -klggyx- a)no
Ge-4)(x-284) = o
"lJ.-:O'; x- 284 =g
X =4 %= 286
On Chrc.lunj )84 is ex traneous
root. So ¢.S= {u}

QL’. \’314“‘" = 2 +\/)_1(_('
Solvtioni= J33G =2+ ax-t

e -JB'-(-F - Jax-4 =2
Sq/uar"nﬂ bbl'.h sides

L L
(.lgx_-w, - Jrn-4 ) = (2)
- 3A+Y + LA-4 - 2(J3x+q)(JI;¢,)= 4

=+ 5% -2 JEans) (ax-t) =
wr S%- L V6 =1La+dn-16 =

!

|

o=

www.pakcity.org

-2 JE -Ux-16 =4 -5n

Sﬁyuarc'ﬂj both SI'G’QS
2 L
+ (-2 JeFyx-1s) = G- 5%

-* 4(6:& hx—16) = 16+ 250 = 4ox
16)( tU = l6+z€x -4ox

- 2 6xt — Gox +16—24oA + 16484 = o
=+ x"-24x+80=0
xl—l.l';(_-lox+80 =0

o (o -u)— 20(x-l)=o

(-x..L‘) ()(_-—1.0)':!- O

R bl B p ®-20=0
On c.hcc.l"-mj A0 r'oo{' 'S extr‘anco
r@@\ S0 g.5= 4 U, 20
| 5 Vx+T7+d x+2 = JEx+13
§lutions
Jx+1 +Jd x+2 = J6x+13
.Sq/uar:'hj boU'l St'dés

> x4+ T4+ X+2+2([x+7) (U x#2) =%+ 13

L+ 9+ 2 D2) =
= 2 oL+ TAH) =
2 o +9x +14

> Sty = 2A+2
CR

Ex-+13
BA+13—-2Z-9

= 4+ 4

(b4 2)
.Sq/uarr

A+ 9x 1t ) (2112

Ot MY = b U+ B
-y [IIL"LQ-F'SX"?’L;—?L—/(I =0
3X_L-- p, & —./0 = 0

Zx" — EX+5EX=10=0
Ix(x-2)+5 (%-~2)=0
(u-z)(?:x'f's')-'—‘ 0

Please visit for more date t www.pakcity.org
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3x+5 =0 v o - U+ ) ac)-s)

A-L =0 |,
- 2(4)
=2 / ol 3 Y 4 \f—”_—‘_
= e o
On check™g -4 13 ex braneou’ e 16 + 6
&
oot . So© S->= 5\2'} = -4 + J3¢ =4z V/éx &
- g

' g
Q6. JiEwi- St = 43T 412 )
SO'UHOH:' Jaax+1 = x+x-1 = |

Pt Sttt =@
s 50
Joran-t = b

a-b =1 —7 0
L "~
Now &t = (et | s g [T = R
E_ b ooy = (T ﬁfﬁ%m-
L p et _ d _
o e R S s 'X+\i<\ >m§ + [+ 12-9 = [ (X +32-4)
.-O{i\v} </ .
— (a-pib) = 22— OV [ xa3e3 T Jox+82-8= J5 (-4 tie-y)
.. 7 \%
6y L2 - (6:132_(2?_\)_ SO ,/x_(i-l}FS('i-")+JK(1-I)+3(7‘")=JSE‘(("")"’Q(Z-')J
D, a_..;\\ ,\i ‘O\V__-
e ﬁn‘“f/\.\iyz —y ) !../(x-t)(ua)+J(-z.:)(-z+9) = 5 (2-)(x+4)
+(;ii$/i/ 2_0_ 3 5 ‘\J(I_')(‘x'}'a) +\“‘i"')(1+3)_ 5(1—')(3’(‘!‘{(}:0
(1 : N —
B:j o = ..3-- Put in D J(':_--I){JX'*‘3+J"‘+B - 5('14-‘4)}:: =
2

!
S-l =3 fx—t =0 o+ Jx43+Jx4+8 _J5(2+0)

~ ~| =0

Nowa _ 2 L o o ] ’ J’iT?.+J'§T3‘n Js(x+4)
= , = 3 squaring both side:
=3, (Tma=4 | (e -(Fera)
. : Lan-l = 4 [ nbzear 82 (3 ) 8 )= 6 (X44)
- x-l;x-H-..-: T Dl sl 24 W+ 2 [(353)(1+8) = SX+20

' +%=4-1=0 | L [Firgednsrl = §x +20=-2x-Il

L . -
Yo+ n- 520 N T

. ne o\t .
Selving ary ' ( 2 Jxt+ m+zt,) = (31+9)L Squaring
LI‘JCL"' bx- 5= € Q(-xlf-lh(-l-lll):%{"}ﬂl-f SHx

"-{JLL-I' &l + 98 = 97("4-8|45‘41
o> On 481+ Shyx-4x -4UxX-96=0

Please visit for more data at: www.pakcity.org
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- Sy '+ 10X -15=0

. l so  5-S= §-+,4%
- ')LL + 1 -3%=0 ('— by 5) Qa.Jg,c"_le-l +~/‘n’-—’m‘f‘5 = Jsn' = 9n+l

xL-x +3% =3=0 isa'ut;an:'

% (x-1) * 3(1"'):0 mz + JEr'~1ntS = m
(x-1) (%x? B)m 0 m F S bn-5x+5 = JER-Sx-Ux+4
x-1= 0, x*2=° 3y (x-1)-2(x4)*+ §x(x=1)-5(=)e &l =1)-4(x-1)

T l I‘ ;o r_:: ;: e x b raneovs (2-1)(3x-2)% m# Jex=1) (52-4) ;’
o:,::.ecs:mﬂ REREALY Jmﬂmﬂ“mq) =0
Qﬁ-m*”m' Y N TSTIUT R Wewnry i.f-;;—:;-'f'm -J'E;':Ef= 0
s""’ﬂ“’" Jx-1=0, Jax-2 +Jex-5 =J5x-k =0
Jod-sx-3+ 3 x4 = ﬁml x-1=0 J‘_;';I+J&-:_=m
x=1 Sepuaring

Joaa-6x-3 43 041 = It daszontin |00 .
ﬁ (P> (m-f-m) e (JSM-Q)

Jxnr) 3 (o) + 31 = unxﬂ)f,kgga\'@
22 - 3X-L+6X-5 4'7-(«/3:{)(‘[;;3)' -3

- g:: '*""‘: <
JQu) (1-3) + 3S x4t = S+ (B4 1)
N oy ~1+2 JGr2)(6r-5) = SA=4
Vax+)(x-3) + 3 J”"f(f-é;@&“n(u“) =

\\\:«\\N 2 JTant16x-1nt10 = SA=4 =X +7
JBZT{JT?W@—JT:E} EL ) (Bt 2wl = B4
ﬁ.—;:l=0,\/m+3-m=o Sﬂyuarr'v'j)- ,_
sxtl=0 | JX"3+3 = Jxin (_wm)f—--' (3 1:m)w

7.-:--;:- Sq,uqu'nj Loth sides Q(;gx_L—l77L+'0)= 9+ ;51-: X
(J x- 3 +5)1= ( x+n.)L 71.JLL- 108% +Uo = 9% l6x - 2hz

p 1
o 2o —1080+ U0~ - 16 +2UX =0
5'6)(.1'- Ay +3l=0

- - v+ 6t GJ;——;. = Xt+IL | ysing x = - bt [yt-lac

la.
N— . v = -(-80)% J(-84)*-4(56)(31)

e B B bt
2 (56)

X = 8“_‘!‘.‘ J7056-67qo
Ih2

> x-3+9 +2(3) -3 = X /2

& A-3 = | = x=I1t3 v = 84 T Jvur  gy+Jx7
L x .= ol 2 Iy

On checking no rest is extrancous = d4 # W71 _ 4(u2y7)

p, 4

Please visit for mét 3 w.pakcity.org
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sy Y = Zl'tﬁ
.8
0 check no rao{: I3 extranesus
N
$o S-S-;iz',fsﬁ]

’
Salutmﬂ' [-"‘"‘... REYZEY
(ot u)(xtD)= S+ 15
- A+ X+Un+l= JH+2-15 +3 xt+3]
- A +5%+U - Fp21n-15 -3x ~3l=0
XL+ LAn—-L7]~ J 342wl = ©
put N xtymx-15 =
- % +2X-15 =Y
Cn= YoHIs I
~
(M ‘w\
PRI
y*415-27-9 =0 gff\\’
t_y—-j2=o0 < I&;ﬁ
o RN
L |2 = C'ey Y
J -by+3]- \Q\ O\
F A \R N
y(y -4)+3(I0=0
u-—cr{&):’-”) -
y-4= 0 / IN3"
gy = 4 , y =3
-y J)(_"+Z7L-|5 =4 x_"—l—ll-lg =-3

www.pakcity.org

x = =1 UJr :
On checkl"f‘j 4 an.:l. -4 are e_'x.l:raneous

se 5:5= {-Ii &ﬁ}
Qii 3:’. ax+9 ~J 3224 =15

Salution:-

J3ax-2xt7 —
Pot  J3yt-2249 =

+b =13 ey )

] = (J.Sx.'-lxi' ) (J.%x-u. ‘«)

2
3:-(.1-224-9 - 3 + Lx+4

So

Now

d-"l:) = 13
- @\L) ( a+b) = 13—r L)
G o (a-b) (@¥b) _ 13

By (Y+0ii) = 2a-= 1Y - Q=T Pot )

se (b wyp T+b=13 b= 6 So
o= 7 bh = £
“3!.1.—*'21“'"3 =7 JBLI:QX-Q = &

33(.1—27'(-‘! = 36
Ix"-2x-4-36=0

ax1n+9=49

LA +9-UF=0 -

L
3;&-17{-&0 =0 . Ix =2x-4o=o

,q;ﬁ'*‘]_;(—lﬁ':ls , xx-l- Lx-15 &9 .SoIV;nﬂ anj ont So
L -l6= 0O xl—nx-l‘:"?-" 311- xn-40 =o
o 4L~ ;. L0
W n-2l4=0 Zx - 1L+
et 3l=0 L W = gn (9 -U) +10(n-u)=o
- w-lobt =3 =0 )
using x-:.--b!:Jg-t.qc. i (x..q)( 3w410)= 0
2.0 K(‘K-ll)-l'é('l—'f)-*o ol = o Ix+10=0
—_— _y)x+b)=0 1
= -2% Jmmaoeay (Y ) x=4 , r=-l2
201) R=Rn, R -: On checl’.irﬂ no rool is ex{:r'aﬂfovs
+=y, X=-
x=-2Ju4+024 So .= {U —'_;_}
2.
x =-rt 8 .1+ Jgxn
’- - T 1
2+ 8YT o (-124J2)
L= - = """""""'_z
24

Please visit for more data at: www.pakcity.org
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. Qiz. JSx.:+7x+2. -Jq,,}.nz.ug - N-U : .
: -7 + J17

Qolvtion:=
J5>L"+'H.+ 2 - JGt+12+18 = x-4 T"H"CC CUbC iODts OF
J

ot o = Joieaez  and |
. Lot x be cube root of unity.then

hy

x =L o x=0)

b= J 4+ T2+18 S0
- (‘«f.)a :{_(')%]3 b 13 = |

3 3
-rf-l:o -r(l'_)-(l):—.o .

QA
L, L ("--l)(xl+x+|)=o -:a?-bj
a-b =5% ""71""7.."(“7( +77(“H8) =-'(d-b)(a"+ala+l,‘)
SR L =T 18 v-l=0 A +A+1=0
a"b =5 +7X+2 X )
L1 2 - using %= _b+JE-Uac
a."'b = X ~ 16 =2 -—-——""_"'1q‘
i =1+ )
(a-b)(a-f*b) = (-x_...q)(x-:-h).—-—y L __,._(,);;4(1(2
20!
0" _ _ ;”'] ( O N
gy L2 = (& b @+b) _ (-4) (x4) 102 N Ty
¢ _ A — T ——
’ a."" b -x- L';" qf”\.gl O p r A
O(\i'?;“\ = A = "'tﬁﬁ_-—liﬁf
b a+b = A+ 4 —/——L-,’r@u) -—-—-————"'2- = T ~
\\J’E\y K= -1+ J3¢C x:-""ﬁf.'
: 2

2
Hence three cube roots of unity

are 1_) —-l-f'ﬁf.') _.|.-.f'3l.'

: . 7
py (4 (i) > 2= 2% ¥ 0=%
QNN
>

x'_b"’?\;\i’; S - b=U4 so >
L™ 2
%= % LA IMPOFtant note

“we know that the numbers

, L
Sy 4T+l = X ’ JyL+1a+137 4 unta:‘nu‘nj . are called comf'ex nos.
50 -'l",'ﬁ': -"'Ef" are COMF'ex ol

- 6'1"*77(+2=7LL ; QKL‘I“-/?("',B =/§ >
‘ be resks ©
L4 Tat18-1= 0 I of ¢ F

1 p -

L=
5x ~*% A=, unit X "
Lf?Ll +7A+L =0, Y +7x+2=0 + Every non-2€ro real nlumberb q_st

Solving any one one real and EW° comples cube roots:
D - L-E.t """l"\EC '-:-'UJ —l—ﬁ‘:,wL
4 yF+TA+ 2= 0O - ) =5
USinj A= -b-)'\/ b‘—lmc So 1}uJ, uJL also called. cvbe raol'.'.s
La of uni ty.

properties of Cube Rools &

al
U 3 cvbt rool’ °Jt Uﬁ”.:_'j
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o e
[} L .1
= |—= 3C .+ o—-b
fl'oﬂf‘:-' we know that . “ “ =(a-b)(a+b)
comp lex cobe roots of onicy are 033 e 14+3 - 4 ce o
Y 4 o
1+ Jd3 ¢ _1=-V3 ;
!,_t__z-——-— ano’. ....-——i——- ¢ w; . _1..
otk e 1t 3¢ Hence proved . N
’ W) For any P€Z, ¢ 15 AU
L_ -1 + J'E;C )L Swuﬂr;”j t‘he- Cubc rOOtS Of Unltj.
- W ( ; i wnt 5§
; O ¢ 'ee
P o 2 "l L) Pr‘ fl
w" - (-l)-"(ﬁlc?—,- e W = e = LI)UJ"-"U"L
N . 3 2.-; )UJL""" ) | \
w = |+ 3P -2 3L 1+3(-1)-203¢ ws-.: uJ'U-; C ¢
T | s Bt )F
2 ) Y = W ; s
W e V—=3-2d30 _ —a-2f3¢ B () u),-.:
1 - 1 (W)’ () = )
o* ______2(-3-J§L)_ ~1 =3 w , (w3)3w=(|).w=w
q L L) _-a UJ . _ 3. | I._
Whic.h IS other rOOt. i,:réig}_;:_._p‘--; (UJ:’) EUJ - (|)-.:,J = W
Hence proved A\ ¥~@; = wl ws)-l o L1 )0 U
"o AT o — .
1) The sum of all the three cube,) ™ N o 1 Hence proved
reats of unity is zero (O b o= (W) o= .
. y o \_R\* .nﬁ
(-e, L+w+ UJN,E/@“}\/ Ex_amFIG i-- Prove tha ,_ :
. <
cube roots o ,,§1&W%3 are ‘s fion
j") M)"‘&\ +2J:3L md w‘-::-—l:?:.-GL ﬂuﬁ-'H‘;ﬁ' (.14':,) ('X-",'wj)(x"'wl.:’)
3
i R -f-f-ﬁ‘:_,_ -J30 | = (1+3)[£"'”L15+w13+w33.]
i‘f'w','w'-" 2_. & _ (x+j)[xL+ lj(w'l'w)'l'wjj
2 i-l+BE-I=B0 o 1 :
] ""—";_""— 2 | = (x+Y) (% +2y(-) 1:(!)3)
| | )
o [+w#w = O  Hence proved = (x+j@( -1y +Y ) ;
so? Ube. S . 3 00 =
i) Product of ab the hree, < =X o ot )
FOOLS oJ(_ uhll:.'j 1S um 'j -~ L.H'S o w",_-,-_l
(—e- UJ3 = 1 Hence prOVfaL
Prﬁaf:" we knew that three Ex,al""f’e 2: Prove H‘;lra.t‘
be rooks of unity are | (1 [F) 4 (-1-5)'= =16
¢ _1=-Jd3¢ _
3 , W= "_I_'_f'._ij-) L—i-—t.:-"-" solut'on,— )

.5 = (-|+J'-—3)h+(-"ﬁ)

. - - . HS=
5@ u)(_u)):z i -H'J;L :’_:_2_‘- L 4
o ) ( N ) - ) | = (- +EJ:')Q+<"-I3- #’2
b = CB005Y | (eB0) (1B A
L . . -
J e -0 RNt Ay
4
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| 1) product of all the foor th roots

‘ t A _
- -:.:(2_{,0) +(2.u)’-) -,-w.-:"__iz“f—-—-c | o} Un”-"j < — { ¢ :-)e )
ym ~Loal2 - A= L
= féw('-*-’tf“’a WIS ixlcxlz-—):i‘c)nc (t= -1
4 3) = =
= 16( w 4 w i > o
6[_@3"")* w ' ExerC‘se 4'4 l- |

- + Cu?)!:w Eind the three cube Fo8Ls of:

= I6L(')L‘J Qi. 8, -g, L7, -27, 64.

1) Sum of four fortn rooks of oF %= 2w o, X=2W X
unity is zero =€ | Hence cube roots of B are 2,2, 2w
e (=) L L) =0 W) — 8
B 1 [ bs ~ 8. So
) The real jtourlsh roots of Nelhy let ® be cubt roo of 0,
are odditive imMverse of each rd -.-.-m -;- A= (—3)
' = )
ol;her t-¢-, H‘(—l):.- (-I)-l'l-— 0 t (1)5 -_,G-Q)JJ - x?’ _ g
h the e orth roots
i) Bot comf fo Crg=0 o (1)3_}_(1)3: "

of unity are conjugate of each :

1
R i+l oy td)= a + b
ppnnr, L=ty e antfze ?(a+b)(a1-ab+bl)

C»"j"f]atC 0{- Lt = =L A+L =0, ')Ll—?_x'l-‘i:o
conjvqate of-L= L x=-2 Vsing x==-b% [i-Yac
pR. P
27

Please visit for more data at: www.pakcity.org
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x ==+ [ 4w

2(1)
="+ J u—-16
p &
e -"2)4" J - /2 "(2_]4- /((X("ﬂ
L

x ==(2)* 2J-3 _—lélffc
] 2

.

x:—z-‘ﬂ‘ﬁ") -2 I-Et')
p3 / )
A =-2W ; == 2W
" Hence cube roots th -3 are
-1, -Lw, ""7.UJL'
i) 27

Let % be cube roots Of 1.
L
J

A== O

x=3 ,

3(—: +J—c>) x__:3(_
A= 3u)1

| -J3¢C
2

)

= )

Hence cube rooks ﬂf 2] are
3, 3w, 3W

i) =27
tet . be cobe reets of 27

v= 3F21 =+ 2= (7.7)
('x.) = [("N)J > 2= 21

T
T

www.pakcity.org

f X}+2J:=13

()’ +(3)’ = o

(x+3)(x 49 . -3x)=0

xX+3=0, iﬁ-3x+9==0

using X =" bt Jb‘"aic.
A,

- =(-3)% J(3)=40)(9)
2(1)

v -—(-SJtJ - 34

X=—23,

x = -(-3) ¢ \Fﬁ _-(-3)% m(‘--)
— 2
| x =(3)t3J3 —3(—;1;576)
3(:-."3 }|+13c)} K,-'SC-:__?_()
U\i\%\’ 3w, x=-3W
Hence cube roots of —27 are -3,-3w,-3w
v) &4
Let % be cube root of 6&
= xa 4 =+ x = (6&)
x,3= [(GQ)J e x3= §4

(4)"0

- % - 6l=o -a-(x)

(x-—h)(x +4x +1€) =8
X"—l—bx-f-“‘-': a

+ Ji-kag

~4=0,
x.- U o3

=k . 2a.

| = -4t [G=enud) .

1(1)

using N =

2.8

Please visit for more data at: www.pakcity.org
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{pakcit!.org?! ) w+ (1)
|

2. Evalvate:

[ e s =
')(H.w v) (-1 + I3 )+ (- )

Selution:- ) | Solvtion:= 5

W - | '
(H- . 1° o UJ.&-UJL-.-_- o | (—\ -+ ﬁ)s"f' (_'_J‘:j)
_ D+ L S
( . m:.)‘ - .=<-1+J-3‘£) +(-'_ :
= -t = T4

i) w4 3”+z,5-3132

B 5 ’-t - =(x+j+z)(x+wj+u;'2)(x+wﬂ"'wz)
olulion: : iom:
=\, [-1-3 50'” 10N~ . ,
(_‘ - f) T ( ' < ) R-H-5= (1_.|.3+z) (1+wj+u3 Z)(X-l-w j+b32)
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— (x+j+2) (.,L".* jl+ Z" + w(!j-l-jZ*ZI)
rw(xy+yz +22))

= (4942 )XY+ + (w ) (ag+y2+22)
epez)leys e agesseai)
-t §r2)+Y+ 2 ey-yz-2 )

_ 7(3"'3]+ 23... IryZ = L:HS

He Nnck Pf"de.da
.[ii) (l""LU) (,.,.w")(“_u:')(uwa)....lnfac l:O rs ="l

Solution:-

www.pakcity.org

Now by ) — i)

4
w

WL-I-UJ'f" = 0
- - —
3
w‘f_u_,,,_ o-—w(w-l)=o
3
w?_‘o , w —I=0 - W = |
Hence ProvuL-

4w +l= 0

-3¢
—)

d b Iz
an ence (l___.%}_'j) +(1_:_i~/__—§.)=-?.
'5010*:'011:-

<. % Y T
L-H S- (l+w)('+w)(|":bj)(|+w )""ZNfOCtﬂq Let ™, bC c.u Lg P'OO'LS o)C ;—] So

= (I+w)(l+w")(l+w)(|+wl).... in facfors

3

Y =.
(trwnd ) (andewrdionfactn| L2 | °
. @ (L -x+l)=0 o+ b )
= (801 J(e ) "JC‘“E"",Z.-QTH\V;:,\ , ""@*’b)cal'a“b)
o LIVELY asi b o n fackors(@D | 0 XA R0
= | = R-H*S P {@W S =~ USIﬂj x=—bt Jbl" hac
Hence proV%f\D Ly ) L
§ 34 i V7, 2 x = =C0E Ji)- o)
Show that<its o’:.hers root Is W el WE L - B
andl prove that w=1 2 v >
y ‘,ﬂ - Ii“fi_‘: . o 3
So’u{‘on X,L"l‘x-l" =0 —> (f.) = '/ d x='+££) "= ?___""J3f.
2 2
e is rool of () 5o -put owm W Hence u:’nf)!ex evbe roots of —i are
in ) | H‘f" and. ""JE"
w"+w+l=o —_— (i) Now ] )
) .« § - +\F—3 = ﬁ
To check qu, Put X.-.:UJL in ) I L'H . ‘ 5 ) +<""'"£"')
.9 ?
(W) +wtl=o0 -_[—(—"" 3‘)] +[—('__.._.-"‘J3_‘)}
L L
e w".;.wz'-l-l:o — 1) | 9 19 9 1§
= (. - = o - W)
Now L.-H:S= uoq-f-le N uJ‘)) +l(9w) Uj
33" ¢
- w’-w-l-wl"'I "-(w+u3)“‘((m)+w3j)
L 4
- (_l)u)-l-w'f', = -—(Ll)s'f'(f)):.--(I'f‘l):-Z:RfH-S
3
= ww 5 18 Hence proveol

Thus w" ’'s root °f- el)

Please visit for more data at: www.pakcity.org
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3 wois .
: Qé. s o cube root of onity, 0.0  xt+9=0

form an egiuatkion whose roots 1 ﬁ 2
are 2w and 2w, * = 9, y S |
; - -9 _ +
SO,UhOH!" ) x= %3, A= ::J’_:?-..J?c
Leb oxX=2W, = 2w 2= 1T 3¢
Hence _-four!h reots are, 3,-3, 3¢, -5t

L L
= xX+B= LW+ 2w e 2(WHw?/
P .

= U1)=—2  IHWFW O
w+w =-1 et x be

P= op = (w)aw)= 4w’ LG =+ x= (625)
= 4l)=k4 v wsl 4 [@15)',"}“ o W= 625
Req/uirco'- ecvuah'on IS T \

4 L\ * 1
: ' 1= 625= 0= (X - (258) =0
'X.L- S 2 -I-P = 0 ( )

' 1
- 26)=0

o>+ L+ 4o=0 -26=0, X +25=0
L 8
Q7 Find fourth roots of 16,81,625 m{fax’-‘ 25 , ® = —25 -
. \”\5?#'- 5 , =1 J26 =1 JLs
Sslytioni= i 16 Mﬁ\,\\{; > =+ 60U
Let x be Jr'wrth rost a}ﬁwb Henceé four'l:h roots qre 5,-9, ‘5'(',-55
'j {)2

OB' Salve the jCollowi'nﬂ eaquqti'ons-.

QY
M T 16 1) 21‘1— 2L=0

Q}B\f ) Sclvtion:-
o6 50w () (W) = olution:
) ’ )
2% — 3L =0
(% y) (x +4) =0 s
o~ 1 = 2 (y'-168)=0
« -lL=0, % +U= : |
1 -;8:--—& A ~16=0 ("bjl)
R > 2y
_ o+ 2, x * TJ-4 () - (u) =0
> x=2du =2t (X-t) (x +U) =0
L_‘ u "LL--L‘
Hence fourlh rests are %4, -2 H{ =M
A= + UL

-1, ) x==T ¢,
i) 8l $.S= 4 t2, + 20}
Let « be fourth root of Bl so i) 3y°- 243y=a

e AT wa ()% |Soltiom:-

' 29%- 243y =0
'1:: 8')41 "' l(: 8l
:L [( J*XL ; 34(Y™=-81)=o0
r ~8l=0 = (‘x.")-—(?)-_-o 34Y = o, Hq—8l=-.o
- (’)LL-‘3)(7(.1+‘3)=0 j'-'—' o, | (‘jl)‘-‘(s)l':o

(45-9)(y" +9)=0

3]

2 pakcity.org ik
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| [
) ¥ Ngt‘:- Coﬁsicjﬁr au Fﬁljnomiaf
= j —9:0) j T 9:-"-0 Pci) " d;\/l.ded' bj ® - L ana Q(.x)
L p 1 . .
=) j = ‘3 P :j = - 9 -b':f::if:ﬁ. ” ovdol‘:l'e-nt thI'C R' be r‘emamc)er‘
-+ J=13, J=1+3 Lhen C Q (%)= ustient
(-'xf-a- p x)—rdfw'denal
S.S= {o, + 3, < 5‘-} divisor [ —> remainder
i) XX FXFIEO 'c‘-e. . dividend < (diviser)(qustient ) Rem wioder
Solvtion:= (n-a) (Q ) R
3 -
')C+x+7f_+l—-0 ‘Theorems
2 -0 . \
o (2+1) +:(I-H) ‘Rcmaim‘ff fhﬂ”"f"'
-i'_ ('D(-H) (x +1)=0 ugf . Folanamfa.l f()() of JQQ'EQ N7,
_ E. =0 . e i teger is divided
= A+ 1= 0, P4 + nis non-nega v ot o
T= - Lill o term exists !
- L=-1, = by x-a tTill no hem £2) i Lhe
s . N
x=-1, n = ko1 = tﬁg\‘?”r mwr;‘;‘er' e
l "‘L‘j ., .\Sff”’maincler' ) olﬂnom‘ql
— ) - AN C VI o. '
S $= J PR Praa{:, Let US cJ Vig & P o
iV 5 7, S X=0 ff’“xl"fl{hy ](fﬂ) bj x- &y . r a;nclél"
A ent 0 ond @ Vg T
'A% I - o> | 9,0 & 3
Sﬁlt’t‘on' <O L thatl f(X)= (n—-a)GrCA)+ :
e = (\O\\ | [l suc — )
5 5x= 0\ .
f"“‘E N t =0 yn () wt 3€t
( b Yo o Pu 2
> SL= E: j(_q..- | =0 _+jC(q) - R Hence y
L % — = rem ;l"\ er
x=0, ®)-GS fea)= K -

+ Remainder sbtained when ftx) is
divided by x-a i3 Same as the

. X‘L:___| Valve of the folynomial f(-,:() at z=q
=t g < = F == L Examflei. Find the r‘cma:nder
- X =Rl 4 : nhen the Poljnnmfa' o+ G =2+ S S
.S= { o, x 1 :"‘Lj divided by x-1 .
o Unc{ ion sb,ut:an:' Let f(XJ:: rH+ly-224+45
Pol‘:,nom'a' { Take w-l=0 = n=|

A Fol-jnomial in % New £(1)= 0)‘-!-40)1- 2(1)+5

= +('i"'2+5 = 8
of the form;_' o, o+ Oy, QnFO |

X +QOna X Feo ® — ) - remainder =8

here n '3 ﬂm-neja“ve sy E‘XQMFICZ, Find bthe numerical
) and 0., art real nos: i f the PO'_7 nomial
and Gmi ety e Q. olynomial in IVallUt °f‘_K' ¢ has o remainder o}
+ The htjhest povier o)f pet] - ¥ + Ko =T+ | b "y
e egree of pelynemial. | X0 Givided by e,

" . . ] 0; '
(i) is pelynomia Solvtiom~ ,
Let f{-,(),;x + Kn-TxX+6

w. art C ‘
SO etpressmn

dcjru. .

Please visit for more data at: www.pakcity.org
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£ ()= () +K(-2) =T+
1) = - B -l-f-lK--l-ll-l 3 &

-

f (-
. remainder = —u (qiven) Se
&> -4 = -8 +4K+ 20
-4 = 12+ Ul
- Yp= -4-12 =¥ QK= - 18
-+ K= -4

Factor theorem:=The polynomial
L-A& 1S Q fachY of the Pol'jmrm'a' f(x)
| if and. on|3 if f'(a.)-:o OR
X-0. 1S O facl:or o f f(x) i £ and on)j

if wx=a S ret °f polynomial
equa Fion $X)=0

Proof .=
and R is the remainder when o o
polynomial F(*) ¢S divided- bj?%y’ika?

™ J
r
o

Remai nder &heggr%@f\\/

o. 1S _TQ
-y -{,xﬁ\‘r\%’;jnJer= R=-0
&+ (*)"%Sﬁf‘x— a) 9¢x)+0
() = (x- Q) J(¥)

el f“q)-'-'(a-a)ﬂ(a) Take X=04a.
ffd) = a0 Hence Prthal-
COHVQFSEI:’, suppose. f (a)=o
o, 1S )Cacl-or of £01)

we Pro ve HA-—
By remainder 1heo
feary= (x-2)7

‘s ‘f‘(a)r--' 0
f(a)—;(a-a)g(q)-pﬂ a Q=0

CR) + R —an

So

i) = f ()= (x-a) 9 (X)
This show S {haf H—-AA 1§
factor of f(x). Hence Proved .

Suppese  g¢xy is ‘}uoHent A

www.pakcity.org

"+ To determne if 0. 9iven \ineq, I

pol-jr'lt:ur'ﬂ“?n r—a is o facker
of {1, all we need to check

whether fCa)=0

Example 3. show shat x-2 is
o JCCIL'ZOV' Of' 'AL'— |3x,1+ 34

Qalution:~ :
Let f('l.)':' + - |

Take A-2- 0 =y L=2

3)(.1 3 36

; !
-y (2= (2)'- 13(2) +36=. 16=52+ 36
- £2-52=0 L

b W2 IS fac'cor Of w1-13% +36

=

¢ Divisiorn

me thod- 0"
po ljnomi'a.l f(x)
the :form H—-QA.

Me thod

Sjntheff

This i1s S hor'lr_ut

Out line of the
i) write down the coefﬁ'dents of
the dividenl f('z‘.) fr'om IeH o
right in decreasing order of

Poyvers Of X. IhSErl'. 0 for anj
missu'nﬂ tervmu -

W) To the |ef{: 0
wr;tg 0. o’( Lhe diviSer

i) Use the following palt
Lthe second and

)( the -fi‘rst line,
(x-a)
ernsS te
arite third lnes:

vertical pattern (1)  add terms: !
Diagonal Patter” (7) ™uitiply by @

EKQMFIC LIU Use St’n hhe'h‘c divigionN
ko find the q,uol:ient and the

rem ain der- when the Fol}jnam:‘al
J el b divided by %x+3
selution:- )

Let fou= ®-10n 2%+

Take « +3=0 =» X=-3
U5""'j Sjn thetic divr'ston
-z o =10 ~—2 4
-3 9 S -3
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l - =-4 o Pe2puting)

Examﬂe g 9f (x-2) and (X+2)

are. factors of
hebre division

X'~ 13 w +36.Usin)
’c,',.,d Lhe other

+ Yy ] o

E‘XQMflCZ By the use of synthetre
the equation

_1 and. L art 1ks

Jivision, selve
gy +u=0 if
|311+07L-l-?>6 | roats-

golitionm- .,
et fO)= X —OX + 4

L 2. 1 f\/gf:Q:

Quokient = %X - 9=() -3 )ﬁ”i\f 3
\ r'f' {h J

= ()L"' 3 ) ('Z-FB),/“\ (E;J

.!%L/’O,_f
Hence other bwo fackors are
x-3 and- ":Lg-ﬁ\\\*}/
Mﬁl and- w-1 are
Emmf’lé\gﬁ ax +2. BY A +2= 0, : .

1
foc-tors 6.F iy +P1 : ind- ® ==,

= | .
¢ cqnthetic division f .
e vl of P47 Exercise 4.5
i m te
so,l't[on:" ? L ey Use the r'Erna'mcler {hhe:r:e "
- f“')ﬂ e ffnd. the remainder W_ by th
first polgnom:'af .« Jivided by the

second- Po|jhom:'a.l=

Qi I+ ) et |

Salufi’om- X
Let F(x)= W F3X+1

Talke X+l=0 =» x=-|

::6':;2-

Please visit for more data at: www.pakcity.org
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- fQ2)= Ll)a"(l)1+‘5(:.)+q
f) _g-G4+l0+a=18= R

Qs 'qu+¢l':(3+'>(—5, %+ | Let { (w)= T HFwW —dwtT
wWt2=0 - 1) =—2

Salvtiomi= TREs T

et fonys 3K U HA=5 f(-2)= 2(-2) + () ~UCR)HT

- 2(-8) +4+8+7
£(-2) ==16+ 19 =370
_ dence w2 is mot factor of j(w).

'ff-l) = 3= q—-l—s: e 3—-9=~T¢= Q QS x-a. '.J(.."‘a whercn S
Posi bive ur'\l:ej er.

LSoluflM’-’
Let §£(2)= X - 0.

Take % +l=0 =r =-I

Solvbion:= | |
Let f(A)= X -LR +3%0+3 |

Take x-3 =0 = X=3

£(3)=(3) ~2(3) +3(3)+3
=210~ 8 +9+3 = 2} P )

if the first polymaorn Q\TJ'
of the secohd\\ﬁ r'?omaa.l

05 ! +ut-5

.SOlUtt'o?ixJ— Falin-5 e i
— = = |
ake #-1=0 =¥ | yence %+a. 13 facker of £,

Qio wher x+21+1«.x+5 'S

Mence -1 is fackor °F £en). J.wuieo'- by %-2, the remainder is 1.
cind the valve of K

Qé. W= 7{}-[—')(_1_71'*" so'ut'oH,

4
1 1 et f(‘X)"' 'X..+2.'X.+K7L+3
3+7{_—-71+| Take XxX-2= O =* X= S
w1z 0 = A= L f(1)=(?.)q+')_(1)3+ R(2)+3

Toa lce
£(2) = (1)’+Cz)1-‘70-)“ = 16 +2(8) +10WI+3
8+q_|u+|=|z-m+1 _ 16 416 + UK+5
= —2Hl=-1F0 f) = 35+4K
Hence -2 1S not facker . remainder 1s 1 so
of f). zs+yK= L = UK=1"35
> K="34 = k=-L
4 2.
'35

X www.pakcity.org
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the pol io. |
Qii.WI;)en e palyrnom O..,;&ed- ler 1%_ 28X 4820 q
) A=ET

oA KA i
by A-1, the remairder 13 A, SO,Utl'O"’,'-’
cind the value o)t K. Let JC('X).-: 3-181—48

vsing sjnt-htl:fc division
=2 -4 [ 0 -8 -43

= () +20) + K2 H

_ 8+ 0 +1LK+4
fa) = 20t2LK
rema,:'nder' 's 14 so Rermairnder iS 0 So x=-{ s

gplution. Alse
13'287("'(4 8 = (7(1"(,")(“'?.) ("H ‘l)

H_,\Je\i?f\ — ()Ll ~ En+ 27(—!2) (x4 4)
b ~
\ O :[x(x-c)-f zcz-u] (R+4)

AN\ O
the polynormicl” _ (2-6)(a+2) (AHH)
o fac{:orlZ(. e peo 3n2‘% NS
C°'"P|et2l3' | ‘if'a@J Qiél 27LL'+713-(41L—271-19
3 ~\ OV - &
Qiz' )('—7,1;'1:@?/'01 K=2 =L, A=
A S«LLW so I y t;ﬂh"- | 1
£ = 2k +TC- U -1l
usinj sjnthcb'c division
L 2 =4 =27 -8
|t 4 21 3¢ 18

Remainder s O So Ax=1 and.

Rernainder 'S 0 So A=2
is colution. Also +=-3 are Selutions. Alse

3 e B - .
Bt 6= (=3 (-0 | g -G - 2T 18
= (2 +5%+3) (X-2)(2+3)

3 e 3]0 (o ) (x-2)(+3)
“n+6 = (-:c+3)(x-|)(1-'1) | _____[u(“,),} 5(“,)] (2—-2) (X+5)
- (x+ D) (xT x) (A- 1)‘(,” 3)

36
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Qis' Use synthetic divisior ko

www.pakcity.org

Put\ =2 ' ('.J

find the valves of P and V| 4 ()3 4y +aca)+b

‘£ %41 and x-2 are the fackor‘s

of the poljhomaal "+ P ELER

Salutioni= vLet
x-s + Px_lt'l" a{l""d

) =
Tolke

ano.

=g - 16 +7-a'+‘b

f(l) = 20.4- b ""8
9 1s root °F f(x) So
Yot b-8 =0 —7 (i)

By (¢iiy 4 (1) =¥ ~7a+ b-24=0

2_a_+b—8='° !
’f‘

- 2b=32 = b=/{ pot’

vo +[f-B=0m 2a48=0
2_0_-.:"% o Q< -4
Relati'ons between theé
. w4l and A-2 are j—adors o f S a.nd the COCffiﬂcnts
f (%). So Quaif'ahc Equa on
p-O +5=0 —r adJé) >iﬂ_ﬁh\ Le_’(.oi B be the roots of
P+Q/ $3=0 —UD t[’%v{/".‘ L rba+C=0, o £0
2p+8=0 = zP-—-Sf}* p--8 | Such that
Gt RROUIN [ Y RN PO  [ T
=-4 put ”’ l\&/\ " an ]3 —
() —4- Q/+5--“‘5f\v -G +1=0
201 o o= Sum of Roets = o +P
=y S — -bt J¥-l IR .
Fund the valves of @ ant S Je-tac | b Jfa ac

Qié

U'ne Folgnom:al

Solution:-
Let f(r)= 'X, Gx' +ax+b i

-3 and 2 are the roots of
o= Uyt +0x+b.

pul

—yo+b2l=0 — it

Product of Roofs = o4 B
- P= (bhﬂ“)( J'E'T:T)

2a
(-4 - (V5 Tac)

(2a)"
L
= b ~(b-bac) _pr_pt+4ac
4o’ 4a*

_Z:LE-E.- *
4at oL

-?P'::

37
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Thus b _ _ eoefficrent of X *Examr’e 2’ Find the

Sum o'f r00t5=|5'= oL C.ﬂﬁffltc.l.tnt nF 11.. Cﬂndl. (’_';Oﬂ {hat o€ r'oot oj:
constant term a.'x.Lf- bx +C =0, o.# 0 S SCVUQJ"E
Cotfficl'e.nt of X Of' the sther.

jon'-
Exa.mfle i' ’f dip are the roots o I'Sdlu‘ta,)nL rh+Cc=0 , OQFO

; he valves | 2
ax_t.l.bx-FC:O, 0-?" 0;}1:‘](’ Ptl Let » Le onNé r'oot anoL A |DE.

Prodvct of roots=pPe aﬂ-. -

| ! by o, P . ~ow
of 1) X +P i) "Q""o:. the obther root. ™o - |
- A " e 1)
) (a‘-p)l Sum Of roots = Xt '~'-'-"L m—?(
’ | t o roatSr A K= Lo
,u 107 = 3 | Pr"OGIUC f
so ,,ta.;lp' are reots ro)C a_xl+bx+c—0, = a’:i. Q- Y
L AP = =3 Tal'—inj cube o both sides
v 0’6+P = " = ) P a :
QA °f W,
. 3 L 3
iy P ; wr o) = (i
a.
o,_" t pl‘ = (d\ X F ) - o P 1L A C\% 2,3 L 1 bs
IS YR W I S A it
i Ei- a. a}' a-", fm\\ 'l 3 ’a'
/ \ 3 L YR !
- S @ | .
L f\‘\ii\y fram W oand (1)
i) O(L P «F@”” y 3
gl st by < -
2 T & \\5\ e -*5:) '*‘(i—)l +3&(-by_-b
B P"’ f\é;% 1 | Q Q. CL3
-2 B (ot+P) 1 s
- (ﬁ%—— - aC +ac -3abc - (‘%' bya)
ot
- _5)3 3(.5.-.)(-2. or q cC +qc.L+bsf3abc.
(”_E__;___i___f':_ required condi kion

o2 ___] o (2 st Formation of an Equation
=2l g T T E\NT2 /|whese roots are Griven

_ -p+3abe « the Quadratic equakion in
i a.'c . standard f-orm 'S
i)
(#-p) = (+p) 4= F ot «, B be the roots af o
I 1 then g . or4p ==L,
1 blq' * Ay 28 f):: a‘p = C
- Lla.c Q.
K - = |
*( P) O.L J.ivl.(i;nﬂ e'q/ ) Bj QL
at , bx . o =0
a. o a a
- x.1 -+ _b..."x. + & -0
L ou

>4

%5 pakcity.org 5

Please visit for more data at. www.pakcity.org
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L
‘:"x_L.. -a‘?-)i-l--‘-é—-.:o b o _ (d'f'P) —ZO(P
*XL"S)C.-I-F:O ba’ 1 (dp)
anmhis T °”h' oots = (}5) - 'Z(L'/s) ':i;‘— %
e I \3) * .=
Exam(le 3. 9 P are b » . Y -
- ?
of ax+be oL "L are double 9 pu_8\. 2 (u-2bk
ks are do -—...-(___.___..____
equatiorn whose Too Tl = (33 - ,
] I
the roots of this equa 3 (229 e 2
L co—> | T Mt 2 €
SOIUffﬂﬂ:— ox +bx+c=0 | p
‘.'0'(’ p be "’.he rool.S Of ecv (') "i) %4“ ;‘ l :‘
W
then  atps ", “FTa <R L (x+B) ~*F
Roots of req/uired. eq/ual-ion are C"P ——-———"_—‘_'q "‘}3
P
5. 2ar1p= 2(%tP)= Q) s Y
——2b . 3 i_i]:i(_:_)
r 4 ﬁ = 4= % ®\ =4l 9 - Y 9
' (10()(7-?)- - A </;> - 3 (_"20) = -—3‘5;
AN = e ucibes —
: Fegy. eguation IS OQ\\ 7 5
L X+ =0 N i)
4 4
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Find the cwndition that

o

il
.;(a_+b)" one root O-f- w TPA+G =0
Ldp)i ( ) = o+ p+3ab ) js i) double the other
- 3 ot +
_M——P Selytioni=
(<P repxtq=0 (A=l bap )
= ("')"‘ 3(“(‘!)(%) Accord;ng o the 3i"¢" cond /' tien
o
(Q/J) A= AR ond P=2% 3 :
T e
—
4
l

Y,
A, B are roots of ‘A | '
Q > ’k P JC Taking cube of eq, (1) both sides

’X.L""Px'— p-C=0, prove that

(1) () = 278 ()= (-1 ,
Splvtiom’ C=0 —yth °<3+(°‘L)3+ Ze< (o) (“*”‘1) i
p.4 ""PX'" P a(s'l'(d})l-‘l' _50<3 (at+o<L)=—F3

a d’P be roa\'_s ﬂ; Qﬂ’ U) So .f'-om ('.) and (;i)

= "g:.f-) = —E'""' 2 xXp = ! L
C ew “*F ! | . F o+ 9 +3% (--"P)="'F"3
L= (10 (14P) ‘ S plaatry-3PV=0
= 1+ptxt™P or P+ + Y = 3PY
|+ tp top=1HP-Poc I.-.-;) \gdikive inverse of other,
= |-C = R'H 'S so‘ut;on:-
Héence PrDVQOl.- | Accor—djnj Lo the ﬂi'ven Cﬂndl‘t‘l'ﬂ"\
ot = o and- P_-:-_...a( ther

X +f5:-"-£- o ot+(-&)= "-—F

o —A="P =ypo=-P
or P=0

Please visit for more data at: www.pakcity.org
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Xp= & o Al-x)=Y ) both sides by (x-a)(x-b)
1 o - -
o ?"V comdi tion =+ olAn-b)+ b("f-"qi_ j(('xha)“ :)
SO P::o s reoy: ' b~ QO = H-QA~ :H-Ob)
- AX- O.b""'
' inverse

‘V)o:(i:fh:i::: | .pau.-u--bx—'za.b=51L'5q*‘5'°”+g°b

it . O gt Gabma bl
10N = Tab=0
szccord.na l’.‘o U‘Ie 3.ver\ Condl’:‘ﬁh o 5)(3-__ 607(-' 6 b’ﬁ + b‘— ;

ek and P 5% ~

__4(asb), c=ab

- or d-l-iz'-.:"P

Iso o C o((-'—}:': 3’-:.—0/ o= O and, P—'—D( e [6(q+b)]
A P -a: - I 0(.‘-[5 -.:.-:""_!J_ *0“"'(—“)"-______——-5_
i_l'-"-q/ g Cv-: i_ | oL

S0 Cv;i_ 'S recy- Ct)ﬂdllﬂoﬁ- > O = 6(06+b) sl 6Ca+b)_.=o

4 QJL H‘DC rOOtS OJC H‘IC ECVUQHOI"I ”Q\ e a.;.b_.-: 0

- : "L hﬁ/\‘«’f Yo 7ab

S_px+q=0 differ by un! ﬁfj:f\‘ébo “pz S o ot (%)= =

WQ\ . G"(L"': 7Qb

) '9 the roots of px_l-l-‘\(x-tﬂ,(no
Qé' tfre & and p then prove

Ehat o5 +j—.E- +F e O
B Jdx HdY
SOIUH"H- .. &, B be the roe ts

8 - = b!'
of P% FOL+Y =0 (a PHG:I')

> d+P""-3- ssly o(-I-p::"__l; J—]

1 =+ P= Y -*ﬂf 3”5._4 ¢iv)

+ P- L L
which 1s recyu.'r-ed. conditiorn |
Jikion that | B3 W o 2P -

cind the com .
QS b = have (1) _/o( ',
i O I

s el i magnitude |y 2 B e R
VTN ET) JE’Z; '5"?

bul 0pposite i~ Sigr-
§olution'~ L GE v
JZJE  JxJP =
[

A— QA ~-b
—» j%—"'j;ﬂ::"f%

Please visit for more data at: www.pakcity.org
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-
I3+ [+ [F- i) L
b 4 ™
Hence proved , p +
S = -!"';""*“ FJ- = dLP\-
Q7 S d,p are the roots of the X A
' eqyua kion ax’ +bA+C=0, form _ "‘L"'Et B} (w
the eoyuations whose rosts are (X F)“' (=P
, 2 1. L c bL_ 2C
) O(IP ﬁ(—%)*Z(_a)_-;: a
o)~ =
50’0*1'0”.'- w K, P be the r‘udts (%)1 _—-—--—""‘g
o { o +bx+c=0 a."[- . 7.ac-‘J ] b‘--za?
-— - = _C_._ = ¢ L - '
S0 a(-I-P- %'ldP oL e o . | |
For all parts) V(L) 4—= TS
o ( F P (O(L) ( P ) (0( ﬁ)l. (C/a.‘)'- C-/al.
g =P p v
% 5 e
= (ot+ P) 2P | %\EQWUQE.QH 'S
1 bL . 2 L L)
-=(""-§; "2%_,':""{ (O 4t — J**P""O
a . 2 L
* '}LL"" b—lac x+-e__ -
— b‘-'— %‘QCI ( Cl. ) c'-z_ O
a 2 2 2
- & * C - b"mc X =
and P = B = (PIS MY ( Jx+ a0
gy Q\\ S V) A . P
Reoy ecvuat—ior} SO 0N X
:‘"Jx % = - d - d
K — J&@ -8 § ""*F’3 (ot#p) - 3xp (X tP)
L L3 C _ by Cy/- b
-y - b ailt-)x -l-_c?_ R\ s ( -5:) 3(q)( a_)
L % L * S = - 53 b 63+3Qb'~
_( -t +C =0 o 3bC _ -
whp O A ( ) a3 -t - s ~
|I) &L)"‘ 1.3 a% C.3_ C.5
P " P:: o(F:(o(F)::(a-)- ;-;
| -+
S = ;""'*' 'ﬁ' = ﬁa{P | Reov. E"Vuaff'oh I'S
- «+P _ -bA - b = fw+pP =0
of - C - C L L 3 C:!

P /a. +x_(3a C"b)r"—;-zo
(ENF)- 2 g ¢ ot Y
P= (et ? dP o omp O‘BX"—- (3019C—55 X+ € =0

Reqy- e_cvuaHon I'S vy L
x> P
<= — Sx+pP=20 F : .
| ! B+ o
up 1‘_("-!:-'-7(*-9‘-:0 IS'-'-'-" -—T+—§=
y, e C ( A F’ d!pa
. = ‘®’ by ¢ ) 3 3
o e AbX +A=0 (F8&] B )
= X f’ . CX-f-p)— Zof (O{'*ﬁ)
(*P) —
(=P
4.

Please visit for more data at: www.pakcity.org
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- e+ & E:- -E= )
o ClLa A
- =+ 2| bL_lcht]
-— " o
a C o
bl.__zqc-l-aL
= &% —
o a.c )
L - Lo
b -2acta _ C+a -lact?
p. I T —— = ac
oC
L
|9 = w‘b_
ac ‘
Req - equakion '3
x-S +fP=0 Y4 bt
1 be-ba it - )+b :
- - (T ) ar
o C i
i
o b ) +b
4 be + )1.4- (a-¢) +5 _,
< ac P

1,2
& acx + (abtbe)x ' At ek

3 8

S= (w-p) + (2 ¥P)
_ﬂ[(o(-!-F)L"' C{O\’P]'i‘ (o('f'P)l
C_ [(-%’:)‘- 4 -ﬁ;] + ('-&JL

. a"
) EL__QQC_!_ _2: B E:_C_m_c_ﬂl
a* o a’
§ = b -lac 2 (b'-2ac)
o~ -
Pz (x-p) («+P)
B up) ()
- (Cr)-hE) (T3
. (b _ ey (b
(-5
p o Hlae g (i)
aL al Clh
| RQ‘V QC’VUO:EMH i S

- x+P=0
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L L_2ac M b=Gac) _ - : 3203
—p x-—?.('?____‘:__)x -l-b( ~ )..o qiven roots are = 5
0.

3

S b - ] = - |
-)'of.')LL- laz(bl-"zaqx +b (b bac)=0 S = + > 3<;+ 'Il3')

:.-.-3[ P+ o =3(°.§.i.f

mP .«p
= Ys . 3 Lx 2
3( —1/5 ) (S "7-)
= -3
2
9 _ 2 _-45

‘X_l- SI. + P:
6 =
w—p> ‘X.l- (_1)7(.'9_{ =0
@Qx’" +3x —Us=0
éﬁ} o and P are reolts of
't B +G=0, form Ehe
equakion whose roots are
1= %X amd —— P
| + X 1+ P
SQIUtMH" -+ &, B are roots of
& = (a.-.-.- I-,f.'J..-':-"""".‘p_’I C=5)
W - Zx+45=0

|+P-0‘("°(P+ '+d-P—dP

= ——_—_—_—/___
3 o

whose f‘OOtS are i—anol _P- |+p+of-!' P

Solobionie ot p be the rooks of | S = 2-2=P _2-2(5)

|+ ptxtp  14+5t3

$ = -8

$o0 __-(—I)—_L |
A+ P = 5 5 9

_ =2
o(P-' -g:'

§x -H-L=0 (a=5, b=-!, ¢e-2)

44
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Ja ('%) (_‘_'_"_'___4.];_) rookts are real and equal.

_ =) 0-PB)

| - Bt + o P E%d“"f"ei' Di

T ————————————— - S —————————————

DistC =
DisS ¢
Thos roots of gver V7
complexfimaginary an

ynequal.
i) Qg 45%-1=0

Selubionis 2x"+5%71=°
;’(H%\ \Effa- _ 2_) b= 5 : Cu ™ ’

Disc = l::L" 4ac =
_ 251 qd=33% >0 but not Fﬂ’fec{'

sauore. Thus Freo ts of given equation
irrational and un€qual.

-_-.'.(l"'z‘:-B 40
abien art

4 distinc t/

e —— e Y. ey Ty

Quadrat:‘c ecyuat ion %\3“\\\
r],g?(\\/ e L7
we know that the rool S OFI@ 1.9

~

- L f N\
lor O-Ld'fé’ ;+C=0
A (\ =

oyuad ratic eayuat )
iﬁ%ﬁr formula

ore real,
i) 2w~ T +3=0
Solitionm 2x'- 72 +3=0
Here a = 2, b=-7, ¢=3
Disce L-lac=(-7)-4(2)(3)
- 49-24= 25=(5) Do but

Perfcct chuqre. Thus reets are
real, rol:a'opql and. unegual,

iv) 91.1-121 +Yye=0

The ew.rression bz'.l-la,(, is called

Discriminante(Disc).

* Nature of roots de [’em[
valve of expression b™-Y4a c(Dise)

casel 3f b-lbac>o

thern rooks are real and vnegual

s on the

- L cq' bl""lz-lc':t"
C'aSCE' 9f b-tac o bot :;.UC ’ L, - bac = (_-l?.)L- 4¢9)(k)
Per fect square then roots o %
DisC = Ly - 14l =0

:onal and unegual.
are real, rationalan v Thvs roots are real amd eywal.

Case [[:- 4 b-l4ac o but
rol. Perfect soyuare then roots
are real Jrational and gneopual.

Case [Vi- 4f b -4ac <o then
roots are complex(imaginary)

and uvn equal

M W
eovuai root 7 (m+1) % +2(m+3)x+LlmiZ =0

Solutioni=
LA
(m+1)% +2(M+3)A+ 2m+3 = ¢

Here a=m+l, b=2(m+3)
C=2m+ 3

95
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Disc = bl" Yac
= [_z(m-fil]*— 4 (pr+l)(2m+3)

=4[ a’ tb e - ab- Ec—caJ

-_—_-?_[:La +zb + 2C -2.ab -2be - anJ

L
z[a.+a.+b+b+c+c -2ab-2p,. 2'“‘]

-z[a +b-2ab ""5+C"2bc+c+a "‘?.Ctg

P
.i

i
= 4 (m.l.'f.) = Ll (1m"+3m+2.m+3)

+5m+3
_q(m+gm+9) 4(7-"" )’ = z[(a b) -+ (b-c) + (C- a)] >0
- L
_ +24m+ 34 -8m ~2.0m y
‘lm ‘dise > o0 Hence raofs are
- DisC = - 4m + tm+ LA | i  bhehac=2
Giiven thal roots are eqyual l(ca_;,)H(b-c) +Cc—CAJL) =
: s L
so Disc - 2 40, (a,-b)l-t-(b ¢) + (c-a) =0
- _qm1+bm+2.LI=0
2 . b This s only POSS' ble £
= M -m-6=0 (—- :l-l-l) (a_b)1:0 (b C)...O (¢- Q)-—O
. J
- - Bm+ Lim— & =0 -’:Q%\ib:__ o, b-C =0, C-aQ =20
m(m-3) + 2Bl f65¢¥= b, b=c , =%

= 0 ,,«\,\

> nEe ::fj&v Exerc:se 4, ] dparciyorgl

5 i“”!@f}” Discuss the nmnature of the
." Q"ﬂi rool‘s Qir FOO‘:S °)( Lhe f.oHaw,na

eq/uobcans

w.” be eavua.k \\

E%OMFICS o Jhow i tha ) 47{_ t+6x+1=0
of the fo”ow"’“‘j eqve SQIUﬂOn:-' Yno + &% 4 1= ©
(1-0)(a—b) + (-B)(x-C) +(x-(x=A)=0 | Here a=l, b=, c=1
Alsoc shaw H’taf the rools will be Dice o b l«ac -(6) ~ Q(Q)(,)
eopual orly if &= b=c - ; <2650 bet ot

so,lltl'oﬁ:— Pef-ect square
('L-a)('?(-b)+(%-b)(l-c)-l-('x-ﬁ)("‘a”o Thus roots are real, irrational and.

t the roots

Lo are reol.

‘x}- bx-ax +ab+x_"-—xc-— by + be un ecvual_
+-;(_"-Q7(-C'7(+O.C=o 'ii') « - Sx+6=0

x—lcx+ab+bc+ac-o 5dytl‘0n.‘- )CL" Sx +6=o0

Here a= |, b==5, e £

Disc = b -lbac = (-5)1— 4¢r)(68)
Disc= b -4ac = 25- 24=1=(1)" >0 but

=[_2,(d+|:+‘-)]1- “(3)(“L+bc+t") per fect square . Thys reols are
real , rakromal amd vmegual.

Bxl- Lan-2b

25 - 2(a+b+e)n + QbtbeTCA=0

_u(a+btc) - 12 @b+ betca) i) 23t- Sx41=0

= LI[(Q +b+C)L"3(Q b+ be+ caJ SP,Ut‘.ahf' ?.‘X.‘L-' Syt |= o

= q[q 4+b +C '+2ab+2be+2¢a Here o...-..l 2, b=-6, =]
_3ﬂ.b 3bec- SCQJ Disc = b—l_,ac:_(_s.)l._q(l)cl)

4

e w  m ——— = L] TN L
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] - = ol
Jisc =25-8=1770 but e (e a) - 4(b-c)(a-b)
* l?er-fc ct Square - Thus I"“at 5

1 & L
are F&al, frral'ional and. ur'\ea/ual = c +a-lca- l{(ab.— b-act be)

_ ctigt-2ca -hab +ib thac-4be

b B L _ _
SOIU*I'OH;.- 2 6% ~D0%F Q=0 _ o +c + Zac.l 4Gab-4bc+4b
Here a= 25, bz-39. c=9 Aisc ,:-(a, +c.-2b) >0
Disc = b'-4ac = (—30)1- Ll(lﬁ')(‘i) v dise S0 Hence rooks are soal
D;SC = 900 — 900 = o Show that {-he raots 0; {hc
| | and- equual. : .. ~s wWill be i
¢o rosts are real @ o £ollowing equa tioN

o Qolution:=
h x - 2(m* """')x+3="-°i m 7#0 : (P+ Cv)z."-Px" =0
Solu‘tian:- Here Q- p+U, b=-P . c= =V
' —
~ xL"Z(m*_r;)x_" > = 'O . | D"éco}‘\ L - Uac
e o= 1, b=-20m Rl ST ) 4 (p+¥) V)
A\~ L
Disc = b-lLac &?} _ pt A q;:-ﬂv +4%
L v
= [— 2 (m ""';'-I-'-,)]"' 4 (l)(éﬂ @ Disc = (P-f' Z.CV) >0 and Perfec_&; square
| 1 C—C%ﬁ’f Hen ce roots art r'alzlol'!dl
= LI(l"""i +_r:1) -—Izﬂ‘(\,\o\ : )
{ Ly ! +\i\\*ﬁf i) P®~— (p-N) X =-H=0
=4 0 . Solytioni~
= 4m L +8-12 Pot- (P-¥)x- = o0
ol Here a= P b= -~ (P-‘V), c=-%
= le"'*‘-L-"---lq—‘{(ml*—’—i- 1) ' 4
ml N Disc = b - L4ac
5 L
= 4( +'i,T"""+9 [~ (p-m] - wCPIC-)
” 2
pise = U m +ip-LH! = (P- )"+ 4pwy
m . x
. = p+q - 2PY+UPY
Disc = i 1 A

+ disc >0 Hence roots are real. |pisc = (P )" >0 and perfect Square

i) (b- CJXI-%- (c-a)x + (a.-b)=0,
a,b,céQ

Salution:~ ;
(b-c)x +(c-a)® t+(a-bl=0

l_!ence rOObS Qre ya bonal-

Q For what valves of MM will the
* roots 0; the f—ollawing Qq/ma{-.'ans

be Ocvual? ) (m+|)x,1+1(m+5)1l+ m+8=o

Solutiom:-

(m+1) % + 2m+3)x+m+B=0
Here a=m+l, b= 2(m+3), C=m+3
Disc = bl" qac

o (2.(m+3)]"_ Y(m+!) (mM+8)

Here A= b-C B=c- G

Please visit for
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= U(ra+ bm+9) -t (m +m 4+ 8
. ( A e s =4(1+9m+6m)-4(1+9m+8 )
o Gls2Um+36=Um -tm=32M-DY -yt ICt+ 2lm- Y - 36m-BLrm
Dise= = 12m + 4 Dise= (—cmr'iL - 12m
Given roots are equal Giiven roets are eoyual
('-Q-J dl'SC = q L""f-, disc = ©
= — |2m+{=0 ! iy Qm"-l2m=°
- (2m=Y ..;.m=/3 . qm(m-s].—:o
i) ot = 2 (1+3m)n+7(3¥2m) = 0 Ym = 0, m-3=0
| . m= 3 Y
SOlUtlon:- _ 5 ShOW that the root'ﬁ Of
x:._')_(|+3m)7f.+7(3+2m)=o Q — +(M7L—I-C) ....a, wl" be
Here a=!, b=-2(1+3m) equal, if <= o (14em
=103 ) Solut ion:- .
Disc = b - Lac x+(m7‘- +C.)
2
= [-z(|+3m)Jf. QCI){'_"?(!»-'-ZM)] _!e o\n_,_m ¥ L 42meX -Q =0
(©) o=
'-i(|+3m)l-‘1(?.l+lifr'n) ,;»wﬁ\\ = (l+m1)7(-1'+ ymeX+C-a=0
SIS
J RN ) B T
- ({+ 36m +2(.{m 8/9{{?%”1 C = ¢c-Q@

,_f"

Disc = 36m 37_,,,\\&3“ & C.iven root
Given roots qr& \E\CVUGI

-e., disC @O Biak g & W T T
= IEm t_z1m-80=0 N qmtc_"_q(r_-a _ymc—ma.;
. L i
+ Om -8m-20=0 (+byl) g -ucHba s umeama=e
7 1 l.al-:o
9mz-I8m+|om-zo=o - —-UcC +4a + (:mL
L _ ~ b
9m(m-1) +1o(m=-1) =0 e ra+mB -:’ (= by 4)
2 L L
(m—L)(9m+lO)=‘a - = C:_ la
m=-2=0 gm +10=0 el = a.(l+m")
) il = /
- m= 1 = Hence PF‘OVEGL
- /
3 9 Q6 S how that the root
i) (14m)o - 2(143mlxt(148m)=o (Mx+ ¢) =hax ~ill be
SO|Ut'an' QCVUQI. |{. ¢ = 2".-% ; m#o
(|+"‘)7C = 2Cl+3m)7£ +(1+8m)=o0 :
Selutiom: -
Here a=1+mM, be-2(1+3m) L
C= (+8m (Mm% +c) = hax
; 3 )~ ,,7%7(+c_"+2_mcx-f-lax-.—.-o

o X 4 lmcx—QGX-I-C = 0
1 v ml)(l - (ch"t‘q)x tc=o
= '-l(l+ Im) -L|(I+M+8m+8m) 2
Here A=m R=2mc=-lLa
C =

:
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- |
G‘l;veh I"OOl-.S are QCVUQI o QB Show that .khe rDOtS Of
. * the eovual:lor'\
3 _ L
B-4AC="C i(a‘-bc)ff?-(b’-ﬁ“)x + c—ab=0 wil

be eovuq"'i} eiiher
3 13, =3abc or b=0

o’+b +C
Soptioni= N
(a‘-bc_)xl-l-?-(b“'q)x"'c""b"’°
Here A..QL-EC.) B = Z(bk"CG)
C=c'-ab

caen roots are evval se
p'- 4AC =0
'-b[‘l(b"- c.q’]t 4 (“L" be)(c-ab)=o

L,(bl—- ca )L - 4 (a"-— lar.)(cl-ab)r:o

'x_t' (m A+ C)l = | #E;:\:(JC. Cl) = ( a,l - b C.) ( ¢ - qb)= o
x4 (mAtel - NG
O..L b’- f’\/ﬁ;‘h\\ i Y L L L 1 L 1 2 b"c _
A A b o rbca - [@cd b-bd+abd=o
- b X +Qa my+C) = &9 4 J% Q. ) .

b ( ,/\‘ L“J | l:::1 + C..L - 4 0 bLC - ; +a l;: + bc_3— al‘JLC = 0

N
. 1, 1 v 1L NG ?
mA+C+IMX)= a 3 :
-»bx+a( LT = a?b+b"+bc-3abc=o

LAY
-»bl-x."-r o}n:'xt;&g ﬁg’%ﬁ’mxaib:o -> b( o,3+ b + c_3-30bc)=- a
(B 4 o) 2dme X+ @ C ib=0 -0 or o +b+c -3abc=o
tere A=btam',: B=lamc beo or a’+ b +c’ =3abe
c= a*c-a'b Hence proved
Griven roots are equal s SjStem OF Two EQUG*WHS
B yAC = o " “1hvolving Twe Variables

+ (2 i c)’:. 4 ( b4 a m‘) (q‘c}_ a L‘): Simultaneaus Etvuation ' A set

*L‘a{lml-tl-- L![al-b‘l.cl-_ a].bf-l-'- o‘:mlcl— a‘l b"mJ 0 Of !‘_ND or rmore th an 'twO ecvuafions

in which the values of varrables
. -’q l ICL:..C.|&'BLCL+QQLBQ-QG’%'CL4QGQUMI Sﬂl:n'sfj all the eauua{;ian are C.Cl"QcL_
= o [simullaneovs equabtiens or a system
of egyuations. |
uaﬂ’h

Lo an Case [ i~ When One €
_r b som=o (+by udb)l 3 IiIncar and other 15 auadratic

o - Labctha b +l4a bm =0

> - b+am §4 orme of the equation lx limear,
L .  we can find valve of nne:variable
i :
or ¢ =am+b in terr of the other varipble from
Hence Fr‘oVE'o(.. lineaqr eavuab'on. put this valye

ol one vqr:'al:le o the “VUGJJ'dl':I'c
eqrua ton , Wi salve, it.

49 See Examplel, QL3,3,45,¢,7
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By i) — Cii)=r Y hnal

Solve the systerm of' . L

Examf/e il J,;L __')‘L -:‘j -;Zj ‘=_9
equa bioNs: A+ Y =7 an s

'X..L-"Lj'f':jl" I, LA+ 2’3"""‘%

Soltion= x4y =7—7 o> 29 = ~lx-8

1-— —p (il.) o= -'2.7("[1 L.
XL— X'j + 3 ;" 15 j _ _(2,’(__'_‘1) —_— (V1) P._;t g d)
By Ci g= T-% PoEIT () 5
y L) = = : . 14-‘{7(#- ]
i) =+ o (- (1) o+ (0% 0)
(v 2
L +Lf7‘f~=’
y B kO N L, 4+ 160 tlx =]
i -56-.-:-: 0 X -}-‘{)L ¥
g ~2I% T - syt + 20% 4 16=1=0
" - °}
R e ( 5 +20% +15=° C 5)
. - b

> N 3= Un 12 =° | -a-xl+t'x+3_a 7

|

.*7((1-3)“’"(7("5)-0 @\d_ x+37t+3=-'0

(n z) (n-4) =0 A ‘f;§3§?;x1i+l)+3(x+,) -
<\
(-3 08 , oA 00{?}\ (+1) (x+3)=0
= 3 . e Flf"@\/ 1= 0 At 350
boin ) pu, i (1)

Pu ' , ) ‘{TCQK“/ x-;-’ / »= -3
337 T GWEIT T A b ptin ci
-)-5-7-3 \f"l“v Y 7-4 Y - __(7_(-,)4-&4) U"'( 2(-3)“4)

3.—:’4 Qgi/ i :j = 3 ( +q) J (6+{)
= = (-2 y =~ J
Hence S:S= {(3)“)‘, ("13)} . A ; Yy = v

NOte:- Two Wuadr'a{‘fc ECVUqHanS

N Nhl'Ch 1.5 term is mfssinj
and the coefficients of W and.

31ar¢ eovuqf, 3'|W. a linear |
equation by SUbtracEinj :

See Exangple 2, Q08,9 1le l

E,xamﬂe 2, Solve ch followir g

EC‘/UQUOI"\S:
o +ytalx =1 and W+ (Y= "= 10

Solytioni=
X+ Y

4 (4= =10
. 4-3‘4-!"25 = |0

1
x +Y -2] =

Y = —> 0

9 —> ¢ii)

Please visit for more

50

Herce  S-Se {(-1=2), (=3, 2)f

Exercise 4.8

Solve the following system of
eoyvabtions:

Qi' 2x-Y=14 ; ‘Lx"-lmy-y’;s

Saluffam- 2%-Y= Y . i)
27(1'—({7(3 --:-]L:: 5 — t;')

4 =-2% wpYy= 2x =4
—_—p

from (=Y =

ot value ¢f § in G
2% - mf.(?-x-lfl-*(zx-‘-r)l:: §
L - 97(14-!6!. “( 4t 16-16x)=6
3 x - Bt 160 = " 164+ 16X~ g= ¢

0% +3BLA=-2L=0
= \O')tl - 3L A $+22=0

(Y

data at: www.pakcity.org
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oot valve of 4 in €7
) B
_3x\F_ 25
sx-2(F2) = °

- = O L
5")((x-|)—“(7( ') .
- zx—l-‘f?).-?.{; =0
(n-1) (- n) = o 30— (9% q'z.
1= ¢ _49 -25=0
x—-1= 0 ) 5% " -»-6;(."—- 9n"+(-127f- b
w = | ; x - 6.) __-5114-42.7(.-99:0
S } 1L
pot in (%7 ot mm L yw + 39 © (% by -3)
9= 2(-1-!-')"& wW -
y = 201 -k 5 L
i _ 211-L% - = o 2z — | |
3= -F - Ts5  °f -1 (=307 °
- noox w (-
$.S= ‘i(',_l"), ( 'g' )} (1‘_3) C-x_-—”) =0
-11= 0
Q? 7(4‘3::5) )Ll-l- 7-31-: 17 x=-3 = o, p &
> w= 3 , w = Il
Sa]yffon:' x+§y=6—>r v ook in G potin
L L ’ / _ =7-3d1)
w +TY = 17l —> (Y j :’riz _3(‘3) = _____,i...—-
By (i) = Y = 5—% —>Uii) put in ¢in) ﬁ\i}"’f & Y- 7- 33 _-2¢
: 7 P ¥ =L~ 5 T2 2
( * _ -'
-)(_".’ 1(5_)(-)1 = 17 I(gffs\/\j y = _1 ’ j..- 3
y 2 *”f\\r{i‘;‘:ﬂ = {(.‘5 —l) ( “)-I'S)i
W ;-1(2.54'1—!0)('):%\;/ S-s- s Y
z L C%gk:/ L 43 =2 xHho,Y#
- W + 5042w - L0ANT= O QX—Pﬂﬂs')"""' , , JF o
1. R~ , . 4
. H_ -?_O)L | = 0O - s )
31 N 50'0*'“15' X+Y = § —— (V)
o' = 9w~ 1A + 33 =0 2N .,
- B (- 3)-—!!(7{—’5)--0 N J o
i lj+51=zxj (ij 'x.j)
(v-3) (32-11) =0 % ¢Fi)
x-3=0, 3xn=1l= 0 = RUL b S=X _ Loy Pt in ¢in)
x= 3 , n = —'—g 2(5-2) +3% = 2%(5-21)
Put Te (fl'l') ; Pu{._ e (“;) 10 —2X +3N = (0'&-—-27(_1'
Yy =5-3z2 y=5-% = 10+ X =10% +2x =0
. j - |15 -1 _2_ 27(1-' 9& +‘0=o
3 3 %
5-5:{(_3 L) (n q)} o l?L-LnL'.-S?L-HO:o
d / "'-SJ-.-S'
Q3 3 +2 2 2% (x-2) -5 (n-2)= o
p, - — . — L
’ 1275 3x =25+1 (R—2) (an-5)=0
SOIUtMﬂ}-’ K+ Lj = (i) y-1= 9, 2_-,;__‘5': @)
FI“GM(;)-P '2.3 = (-3 N *3:7-3)( FUl‘.‘lﬂ(l;;') PU‘:“” (i)
b - § -~ _
—— ) 3"5 2-_ 3'—75".5-2:-:_- 10 25'
3" 3 P j = __5:_
p
51

Please visit f¢%
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55+ {LZ,B)’ (.%fé;:)g
b -
Q » K+:)=a_+b; e‘x-:-l--g 2
50'0“0”:‘ x.+Y= at+b —7 )
2+ b = 2
* J .
' x‘by 1Y
- Qy+ bX = 2-7\3—’. (‘ﬁ,( )
A o)) potin W

By (N =r _o+b-

a.(a+ b-x ) + bx = 2.1(‘0.+-b-)()

l =
= O. +ab )
Zt"—za.x-sz.-ambx +a +a

' 1
ox -+ ba=2IA& +2LbR -1

b=o

= 3Q+b+ a-b ' 3a4b-(a-b)
N ) W =
1 .
= .._..--qa' N = 3a+b-a+ b
= ; | q
v= 2a 4 2 b
+{ = O , :
b
et in (“;) w= z(qu' )
a a-+b
Y e a.:;b Q ) . = :
] PUt We (lfl'j
a+b
y= a+b-— =
Y = 1a+2b -a~b
p
Yy s a+b

www.pakcity.org

x J

_2xy (b xY )
2y 4+ UL _
2 —_y ()
L 26=-3%
o " ' - % ory pot in

-y 3 - _2‘._—62;—"" —y U ) F(ii"

| : 25-32

3(2_‘3_712()-%(”(-:2_7{ (—___ﬁ

55 = {(3:“),( %..65-,2-_[?'?)}

Q7 (’L-'?J)".l-.j":' S ) 2-"-"-"3+6
50’0*;0!1;- (1_3)1-_'- 5:. .
=) x1+ 9._ Gx+3z=5
-+ KL'*' 31-"' GK +9_6‘.:__ o
Lo
K +Y - 6+ =g :
2% = J+6
*Jﬂ' 2x—- 6§ '—JP(H) FUL o t;)

tt & (2.1(-6)1. bbb

5L

S www.pakity.org
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A Y e Y R S R

« -
'

-30n +4o=0

) J)L
- - (n+8=0 (=by 3)
= _an-ba Tt g=0
(3 -2) (x-t) ="0
*x—'lﬂ 0o , ‘7‘_-‘4 .
=2 , m=H
put in Cii) pot in
y = w(2)—6 ‘ Y = 2(u)-6
Yy = 4-—-6 , J= g -6
J=-% , 9= 2

5.5= 3 (x,-2), (4, 2)

A L L
Q8 (%+ 3) +(y-1)=5, )c.-"'jl'+lx.='9 (O

j,-"’ .,
Jr"
‘ -

By (i=(1) = % +Y +67L-?-3+6'=o
Y. +3 +'2.')( ;9"':_.0
- e -
by -2Y+'\q=0
- 1x-Yy+7= 0 by 1)

Yy= 21X 4T iy put in(iD)

-,3‘4. (7_-;(_4-1) 4+ Ln- 9 =0
o 4 Uxt+ U9 +28% FLR-9=0

s )(_1-]‘61{’8-—0 {—'bj?.) |
S+ 2 +l4x +8=0 ‘
7_(7(4-2.)-}4(7(4'?_):0

(x—n.) (x+4) = O
Z+ 2=0 ? K + Li: 0

www.pakcity.org

l J= 2(-1)+ 7 , J=2(-4)+95
= -—{f-l'7 . Y= -8+7
3: 3 ’ J = =]

Q9 i ( i - ) X
4 X + H"‘ ) = '8 ) (-7(+ z) +j‘.=2|
Sdfvf:ﬂm" & 49+ 1)= 18

s 'x_?'+':jL+l+Z"j—18¢='0
xl'-f-y?'%-?.j-—l'? =6 — )

(‘}{-f-?.) —l—‘j.l = 21

- N +L4+Lnt+:l 21
x"-!-jl.;-'-(x-!-él-z"o
x}-l"jl—f—z-”ﬂ." (7 =0 —

ﬁj\%.—(ii) - )(1 +31+13-l7- 0
x"+3z+ﬁx_-;_l"l=o
x TJ
Lj-—l—f?l.--vo
=l Lj:.-h'x_ - j;- g B """fl"') Put:n
W,
7(.14-(21)1-’:‘({7( -7 =0
>t + U+ 4 ~1T=0
57Ll+¢m-l'} = 0
U$in g oyvadraht j—armula.
xe —4 % \/(f-c)“-tl(s)(-m
.(5)
w = bt 16 + 340
10
x = —utx / 356
10
x = 4 + Jux8? _ _y# 2 J89
_-______—_—n -
10 [O

¢ = vt J®)_ -22d85

|0 l -

x = -1 *+J39

5 ’ X__l*fg;
! pot In Gir) i 5
’ vt in (i)
J = 2(-L+5J§-7) ’ 3-1(-1--/8_5')
-1

y= =4 +2/89




www.pakcity.org
www.pakcity.org

RYRGELL ',"‘__—-—*;m),('__—-‘; 55, 0 Solvtion= >y =25
5 o+ 3Y = 66

L L
10 . + + 86X = | w
Q ¢ 3 Pﬂt )f.z-:'-"' u.l 5 = V 'thﬂﬂ

L 1
n + Y +2(7{+3).-.=3 _
ypv= 25— O

salUtIan:- 'K.l -+ 'j‘ + & =1 —_— U.) 2 W +5V = 66 —_— lii)

eyt lxty)e3 W G-20) e Lus3V e &L
" N e 2y e 50
s ~ +Y Tt 2'x.+7-§j=3—-—r'-") _p_u, t+ R )
By (i) = () => Wy 2 +2Y =3 e oae V=16 put in (D
]_+ 'l.+éx "",6 -2 .
-2_';__-_-3__:_______:—'} - U =25=16 - U= 9
' B
-¥ = 0 t iIn P
§ = Rt AP ITE E10):

2
).(_l-!- (1%41) + OX = !

wE+ I Gt & = |
E"On,:"' Thf. E‘UUGHM‘I

ﬁj every term

(4
Hamoq eneous eqyua

W hose Aeﬂr(_c 'S L

S +0X = ©O C”'Qu
oA = \b\\@(@l by 5) 'S ca]lcd.. hernog eneovs q/uadn:br_
\\{s g equation. €-3-, w=3%Yt+Y =0
'X.(."K-'f' Z-J\A/\f_\/ axl'f ij-l-bjl-:o
= O —_ -
/ b = see Example 2, Q4,5,6
PUL g (i1 ) Pu t 'n (Ill) |E ’ z 1 {he { et
’ eayuations:
Yy=200)+1 , Y= 2(-2) +I mmf € L. SOLVC v
ye=1 ’ Yy » =4 1 x - LS +1Y =0, 2..,6'_31_,_:)":2('
4 n =8 Solution:-
2
S-S:‘-"{(o/ ') y C-?.‘,-g)} | W - 3'&3 +2‘_'11=0 ’ le-'.sxﬂ*‘jl:zq
—r ()

e 7("--2.13..13 .;.;_3‘__._0
o x (2-29)-Y(x-24)=0

—+ (x-29) (2-9)= 0 + x-24y=0, X-J=0

(ase L. when both equation
_ are Quadratic |

tain

‘D.) when both ecvuafv'ons cor

t terms ‘ A = 2Y | x=J

 and Y

See Examfle 1 QL %3 ' pyt in ()
L_ L +

Ex'amfle 1. Solve the equakions 1(?15) 3(13):3 b 2Y ~3Y+Y 2o

"i"l(tlj )-Gj+j‘ztl=o

K +Y =15, 11" +3Y =66 1 )
B:j - 63+.‘j "'Z‘l::'o

LS
-5:’ -Bj"L‘{ =d

931_63-21,.,0 (= by 5?)
(= 6y 5)

54
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33‘."'2"]“8:0 7_1{_—33:: e
L- Uy_f= _2 Putlﬂ
3y ~8Y+4Yy-8=0 zj (i)
3y(4-2)+4(y-2)=0 _ o 5 39) -9 =5
(Y-2) (3y+4)=a -3
y-2=0_,3y+4=0 g . yy'= 20
=4, :j"’-_t-!- :
y - 9=E2
2 and 3""-2'
if 4= then _- ther
x =2(2) 3.(2) =3
xe G then
53 N
i x= T3 then (-2)= =3
-
7(:7.( 'BL
= -3
3 ),(-‘),‘1)}
5

\: akioNs
\ve the eV
mple 3. S
Example -~ S
i = 6+3Y 2% -3y = ¢
| "
SO’Ut‘ oLn 1L 5 Y ¢l)
- d =
B
cy\' el b:’ IB ClﬂCL L"
5 (- l) e
IGXL"' '83L= 70 y (;IV) T (¥, by 5 and. (i) by &
R 207 199 - 7 6 9v = I8
U - = 1B —— iy
L} - 90
Bj (_N)-(_“i)-? 201"'5x?_ - 9 Euw =10V =1l — L1V
) 81 =
M';—;— By W= Gii)my u-10v=14
2x 15Xy +18Y =0 bu= v =18
- 2o -15%Y4 18y =0 (Homegeneous —v=-4
eavunl'mh) ‘ .
: -y V'-'-"-ipu{ ()
> 1o - 12X§=3xY+ 18y =0 a8
2x (- 63)'3j“-6j)=o LU ~IL= 6 = 2ue 6+

U = |8 - U=

& pakcity.org i

Please visit for more data at: www.pakcity.org
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9f U.-..=9 then 9f V= Y H‘JCn 2 WU 4 ZIV': ?.6 s (";i)
x = 9 Yy = Y
] By (iii)= (e 2y pGv= 26
- A =13 - Y=t 2u = SV= 8
. o
S.S:’-‘ {(:!’.3, ".tz)} 9V = Ig-#'\/-r?_f'utln
h
Q 8-,(,':_-__- & ,‘ u +2(2)=13 -P'U::I'!b-q’u_‘_;)
, 5f u=9 then I v= H;en
Solutiom:= ; o yoe 2
g =Y =» x -Y -+ n=%3 -yt J2
+29 = 19 s.5={(£3, 0]
L
- U a d =V + s
put nd J Q[‘ x"-—Sx:}-f'éff'“of Xt J = 4%
gu- V=0 —> b ’
Solytion:-
U+2v=19 — tb oW 5 . )(.L-l'f]; P
: xE-9x +6Y =0 = :
‘w u) bj L we jef.‘ 49\’9\\% 44 ’ ——r}
~\ LT 3
- 2V =0 —» (W) fj,f\}(l‘" 313"27‘9"‘65 e
. -34)=0
By Cii) +liit) = U 4+ 2V =19 7’((7(-53) ZJ('X ‘j)
Gu -2V = 0 ' (%-39) (x-29) = °
T = 37 -390 x-24=6
- u-.=-_'_?. F\% Y W = 3j ) )(:2._‘}
|1§}/
g %)_‘é/go - V= LSl_?: 9f 9(.-:3:1 L‘hf.") 5}_ X =2y then
. L .
9 . (1) = (33)4-:1:1{5 (_1,_’,(13)"_,_31:_({5
Uﬂ:‘__'_:’. then , 9f v= %1. 8 L 9314_33.1’ LS *‘19"*‘31-:5!5'
x = 12 oyt 152 | loy* =4 54" = 45
17 T £ = L_
-y X=F (12 J=2 [15% 3':'";'; J =
17 _F' W 9 3 = +3
: = + [yx32 J =
9 1} ?ﬁﬂ ’:7 = J=3 =3
S.-SL*T’ =+ 2/38 3:_’_‘:.;_
. - YT J 9§ y=3 then
= _.3_...- :"'.-—3-
(Q3, o0 =595 sy’ I=F IR |[r=209=¢
P , | 4¢ Y = 3. then 3 = =3 then
Solvtion:- . | $9° R ;3
, le-__s "..'-'."S‘_-, -?l')(.—gj = § X =3("3f) A= 2("3):_6
)L—l3=-2tj -r'rL+lj =13 g :
t A :-_-u, :':V tht’.n ﬁ-
Fu ! 5f j--..3_. ther
2(1-"5\/ —_— 8 .—-——‘r(;) J:-
;& wx=3-3_\--9
( l:l:+2'V='—"3___-»c") (J{)"E
x'dn by 2 we get
. = 6 3 ("'6"3
s.5={6,3),662), (&%), (% 2]
56
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33 -1 [333
5= (3 B RSB
l)_gt_!'-?.s'xyq-lljtﬂo / bn +Tj‘.',_m__~,g ) /(5;“):( -3,- l‘).}
L 'ul-= ) .
12K - 16y =9 xy+ Iy =0 Qé' 211y 4 2970 ; 2 + x4 = 60
Ltvt('s?t—lca)-??j (3x-Uy)=o .
(32~ qj)(qx_-ay)-:o SOIyFIO”r' 1 1%+ T2y =60
|)_-,¢,-Il:lj-l-23='0, 5 (1)
- -2Y= 0 .
-4y =0, ‘l: J3 ot Gg-Bry 41y 0
ooty o e yO e
X ‘95'3 ’ G (3;(_2.3)(‘47(-3):“
Put U= _‘:3 e (f) ‘ IN -2-3 = O 3 ‘f){-'3= o
b = X : 4 - J
3)1‘73 ﬂlqg Q(_E.j) +'75 =148 3x% 3 .. |
- 3 ' nN = '2'5"'3 ¥ - 4
q(%'j )+Ty = 48 N
*ﬁ)\(«i’m&‘ v (1) {X-—_'- e (1
9 E)L+":|"-= " {Oq)\x > 5 J Pu Y in (i)
,ﬁ:‘! 4 L3 —
. " o ﬁ\\’\ [ 24)+7(F9)y = 60 [2(gy) +7(wd)9=¢e
’ L ‘f?i’ﬂ?:ﬂ\/ 8y"y by~ 60 2y'+ LY = b
Y G S ..
{mf"ﬁ“‘ &l 1 l.'- | v 1 3
) %@Qﬁ '*Bj b < 5ko E- t q:’ §o
\3“\\,?’,_ *§ 5‘03":: s4o jx+,431=qgo
\\ H = ,6 ”. -2-9—2_ ) :
- Yy =ty 7 50 15y = U8B
R\ = "f’o - T L
. f{ 3 —1 __5_-..3- :‘Lsr .-T‘s‘ 3
Yo b4, Y- =
9f y=4 +hen y= 2 ,5‘_5?..:/2_5_!_ y“ = 3t
= E - 4 - -f"3 3 -
) —q( ) =3 AE \/; = + JI6x 1

nE %(,"‘()'-'-‘-""’3 9} 3_13 '§_ fhfn ’
)
9 =l{J_ then
A= ‘.?.'.(3{_&.) fj -
> 5 X-L(Qﬁ):ﬁ
- 6
x'L/:s'- 9)‘:],_-_-—({.];. then

=t g . . — - -
-

Please visit formoredatd at www.pakcity.org
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16, we 9et

] .t
0 (i) bj 15 and UD &Y

2 40 ,’(iif)

B
159 - 15Y

av)
162 Y 4o —7

-

L
GiD = Civyep 163 -15Y = 240

16y = 24°
—_—
151}-— ISjl.- [6xY= ©

Hgmojgngovs
€q,uq tion)

29

ot %= 5y in )

_‘_5___3‘--.-: 15
3

l.

-b‘j::

»

J

e

15 X3
5

9
A +3
Yy=3, J=-3

9f y=3 then

-

= %(3) r3
« < 5 9{ 3_‘_5[ ‘thth

o $€N1€0V3
-y TX —7-')(3-9j =0 (H?Vga?loh
1
72 +7XY-9ny-2Y =0
\+j) ~9y(ntY)=0
)(1x-24) =09
Tx-7Y =0
Tae 9:}
2 = %U
put in (i)
9 yy—-Y —
(-:,'3) ] =
gly-y=2
i bl 19 .
Impossible 8.31.- L9y = 98
37-3L: 9 3B
"= 98 _ 49
J il
J=I7
7 ! 7
3 "'[" J j'_" "‘""'
i oy % then
-9 —
x=3()= 7
- =7 then
9f x.; : ‘9
x:—-"__-i(-.&-)- "'7;_
_9 =7
§( %J T')a(‘g:"z')}

AVWW

.pakcity.org
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L ) _ t
. Qg. 3—7.-:7.'!(3 N A + 3= 1Y

Solytion:= |
3"";/-'-'-" LAY !jL--thj-v 7 —> (1)

YA+ 3= 1Y = 33—y = —z — LD
‘%’ ¢1 by 3 and (il) by T, we qget
3yt o 6xy = 2) i)
lllx_z' -TRY = 2l ——s V)

By citr)+ ()= 33"- fry =21

I'Ll-x_:}-']'i"j ==21
_—/"—~

(st +3Y - 13%Y= 0

2
> (ynt- 13y +3Y =0

Please visit for more data at: www.pakcity.org
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{pakcitﬁ?g}a
l =71 , A=95

Pf'Cblems on Qdadr'afrc gj‘. aneé qut vs 7 then ather

Eq/uaf;ans bl tll.-? =‘55|:hen other
. art 'S
Reme_mber JLOHOWII"lj StEPS to 35 :ar:.et Pis .
solve problems ex ressed P tiboled
S mbof;uca"y lead 'L OV”Q"!rat"c Examf’e 2' an d'Str:‘t Ut s .
; Lionns in oNE ar two Rs. 1000 e“llua”ff among dest U: f
eyuat his streel. Had there been & .
y

variables. Fitut lh one wo
, e. Jestituteés éac :
€1 pore. d d Rs.|0 less. Find the

)C destitUtCS. \

mbols] Solution:
Let ~umbe

Total amouf\t = 000 Rs.

2) Translate the problem into sy

r of clESHiIU'ZCS:?(
€-9.,805 s 3rea’cer than 3 by L

= (5"3) |
b x is 9greater than 3 by x-3 ﬁ;{&@}ﬁach destitute gets = ‘010- Rs.
>N

(O

e) & 1S grcater‘ {hahj bj 5;3\/{“\\§\\for 5 mole desHLUtCS we bhave.

d) x is greater thany b?@(%\ﬂ} Lotal destitutes = x+ 5

E‘xamP '6 j,, Divide !%J@;C&/%”WO Now

parts such that theg \;q);} the ir amount given to each cle_sl:n'!:u{'.e.

~§ \ ' = 1055
soyuares. i 33@@;& han twic +5
their Prﬁ/@ bj Z{_ ACCoraLfnj Lo Si\f!n condil:t'on
SO,U‘thn:" Let one qut = X \co 0O - 060  __ |0

xt$5 7‘-

O'I.her Pal"t = |2 =2
1000 (A 9=

1o X (Xt 5)

wy 606X =
Sum of the tScqures of the S looo A + 5000 — \bu_‘-_ S0%
qr S — 8 _ L -
P n + (12 =) > _sen
~ Twice the product o f - 0 = 5000 ~\°
the parts = 2Xx02-%) L loxt +Sox -500°=¢
By 9iven condition & 4+ 5y - 500 =0 (b o)
L 2
K +(|2—X] '“2.7((’2--7():-'{{ 7{" +151_20-’(_—-500'=0
b0 x-24 L )=
=+ A + w=24%+29 = ¢ x(,ulg)—lo('x-fl‘b' =0
2
- + 140 = —
* ZIX-L 1'87' -: (. b 5-) (.x-_'-z_s)(‘)t—?.o)—o
7(-1 7,(_-6'>(+35:0 ‘)(-;_-—2-6 , W = 2.0
A (A 7)'5(1_7)=o (nmPOSSIHCJ
1) (x-5)="2
C“‘ .7)( Hence number' af dcstftutes - ‘LO

Please visit for more date : www.pakcity.org
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5f the area Of the room s 180 Sqyuare

mctch, Jr—gncl lenj{_h and. the
breadth of the room:

Solvtior:- =

Let breadth of room

. X

of room = ~ 4+ J3mM

then lenjth
~ve kmow that

F\r_ca.:- lehjth X Nl'c“:]"\

(H+3) % K

-y ATFEQ
180 «F + 3%

- w L3N -—IBO =0

v 4 15% =1 —180 =0
) —12(w+15)=0

ad
« (H+15 )) O/f\%:;.\
n-1l)=0 AT

(% + 15) C . {ZQ

= w-12 39"
e =19 {\Q\\ &3‘0
H
50 preadth ,aﬁﬁa’om = |2m

| Icng{:h \d?-/ room=12+5"7

E%QmF’eQ.A —um ber cornsists of

duct is 8- )f
iqi ks whose pro
Erve ©13 '~ Eerchanged, the
r il C.Xr.ced. the

:~d the Number

oriainal one by 18. F
Solytion:-

) Let urit digit = %

‘I‘Ql“lS dlglt'-'-'j

then number = 2 +10Y
nccofdfﬁg o condition 3|'th

Xy = 8 — (1)

x+10Y +18 = 4 +I10%

x+10Y tIB-Y—-tox =0

15p | number i3 14

www.pakcity.org

-»-q:j-q-x.—!-!B = 0
y - x + 2=0 (-':'bﬂ 9)

- Y= p A PU".‘ N ¢l')

wEt42x-lx-87 0
x(-x.J-).)-ZJ("("'?-)'-'-‘U
o (we2)A=H) =0
= 0 ]
x+1=0, ® -4
x==-2 , X5 4
9§ x=4 then 4 =2 then
Yy=4- =1 5-—-—2-2:-‘,
| o mnumber =x+10j 50 numbere x+10]
' =2 +l0(-U)
*e\éﬂé\ y+lo(2) Tt
o= 24 T

Q\ Retvuired. romber 1's 24 or =4 %

Exercise 4.10

The f'raoluc.t of orve: less - than
o certain Positive numbc;
' ¢

=

and-

Salytioni=

Let % be +ive mumber then one

less than +ive mumber = x-|

two less tharm three times = 33—
Acr.or‘clr'hj to 9wen cond: bon

(x-1) (3x-2) = 1§
* SXL"?.K-3T(+ 2_"‘“{:0
3')(1"' SX.- l?. -0

- Byt 9 n+FUN-12L=g
37((1'-3) T "'(.'7(—3)-.:0

(x=3)(3%+4)=q
= A-S5=0, In+4=
X - 3 5 ')(:-—i
3
Se W= :::""_‘i. (IMFOSS;b,e
bein's -ivc)
6|

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

. — - & p——— . o o | . ’

QZ The sum of a. positive Nnumber The sum of qa posﬂ:we Nnumber
q"\dbul:s sogpuare S 380, Find ®* arnd (Es r¢¢_,proc.ql is 26
sai r‘;um - Find the mumper. 5
oly ;0/'1"' M ’
iy 0N .~
Lelt o Posil:uve. ~umber = % Sﬂth’ . iks reciprocal
its square = 'S =
Accor‘dir‘ig ke *° 9iven candition Acr-ord-'ﬁj to 9iven conds tior
n+ )“L = 3490 A4 = = ?‘.—(-'-
2 L LS 5
- w +% — 300 = O =» U+ A-180=0 ©

=y S(K-F-!i) = 26

)
- % +20%X-12x~"380=0
- GCX-:_""_.’..)-.-.- 26

(x4 206)(x=19)=0 e 5(1 +1) = 26%
or SoH> +5 —26A =0

w4 20= 0, H,=-12=0
2 0 w =19 -y G —LEA+ T =
X o= - / | \49\%11__ 2_6“- 71__,.5"0
. im OSSIble , f })
20( bf.ﬁg —\Vt) So X= 9\ </ X.('l 5)—1(1( 5)=o0
QZ Divide 4o imto two paﬁ’*{@ ' (%-%) (5%-1)= 0
L (G
such that the suom o’t ngﬁf\PJ -5 = 9, S5t-l=o
( \/2‘ |
soqpuares 15 qgrealer . éJ/‘?cno Thus = 5, W= /4

!::mes thelr f’m"l“\‘to\

A ~umber exceeds 1ES
N QS' square root by 56. Find the

giver comdi b0 SO‘Ut“’n

et the aumber =2 its square

rool is = X

8 | | :'
i _ gon-1% +1o° according te 9iven cord 'L-mn:
L, (poo+x —BO* = 2t
'?.K' : - W = S
L gox go N +LA —100=0 R
-r')‘-l"'mowx | - X~ 1 ;.
th'f-]-. y SON 115900 = - ('Z- 56) = (J—i)
ol v " .
xl-_ L'ox—’c- 375:'6 (- 'j ) " XL_-”]-)L-}-S]%(‘ - %
iy
- 346=0
w4375 =0 . o 3
x.z- 25 n—-15 ( e R |
15 (n=-L5)= e
){.(ﬂ-)-G) )- ) ")L.L _ “3“"- e 3 3l36:0
(x-28) (71207 gl W
5 0 w15 =0 ~ __q9()(-6Q7-u
o W22 w(x-64)
] x= 15 (‘)'L ¢l) ("(—{-(9)"0
Thvs H= ‘ 1’_61"'—_ . o 49=0
£ X= U9 does Mot
A= ) ; v'en
so X =064 satisty I Cemd; bion

Please visit for
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Find two cansec tive

é Q 6" NnuMber, ,vhose Froa[ur.l't's )32.

Salptfon:-

Let % and %X+ be btwo
Consee tive muymbers then

According e given condi tron

X (4= 132

=t 14_1'-.‘-1— 13L=0

= XTHILX—lx-132=0
> w(A+12) =1 (=x+12])=0

(?L-Hl)‘ ‘('X. =) =0

X+l2= 0, AHA-=l=0
= K ="'l?_ , X = ”
Thus if X= =12 then X+|=-12¢=-nl
i)L A= I then H+il= ll+)= 12
So reavuir‘cd- Aumbers are
A
— - | A fx,}l

7 The difference bel:n[qf&ﬁf\EﬁfE
= VAN
cubes of two Consective
even numbers is %6, Find

them. \R\B ON

Salvtion:- L{,@\“ and %+2 be

(N
two con%\cf':l'-’f- ever mumbers

then |
Glccor‘da'nj to 9weén cordikiom
3
(X +7—) -~ 71.3 = 296

s 7‘-3"‘ 8 o 412 % —XB-l?éuo
(-*(ma)’-.-.- a‘+b3+3a‘b+3az,1)
Ext+ 1w -1088=0

= A 1A - 48=0 (= by )

X 4+ 8% &A= 48 =0
')((;(_4-3)_6(71 +8) =0
(')(-[—3) (A - () = o

- 6b=0
H =06

|

1 e (#3) 9002 _ o (n43)l00=

www.pakcity.org

I x=6 then «+2 = {+2 =9

So r-eq/uir-eaf. Numbers Qre
~8,-6 6, 8

QB A f-armcr bousht Some Shﬂf
* for Rs.9000. 9f he paid Rs.loo

less for eacl, he would have got

3 sheep morc for the same money.

How much sheep did he bu3, w hen
is uniform?

or

the rate in each casé

Acr_ordinj o condi Fren

K(OR0%2, _j00 =
_, -—-\i 7 =~ p &

2000 4 (A+3)

R At

- 9000 (A +3) -(xh+31)|ao *3000 N

iy -'7(2'—37( +270=0
'H.L +3%X =270 =0
A 113 n-15X-270=0
x(n+ 18) -15(X+18)=0

(2+18) (#-1S)=o0

- X+18=0, w -15=0
7(:-—!8, Y =15
y
Mo
Thes A4=135 , +«=—18 ( pessible)

50 X =15 s momber of
ShuP_

Please visit for more data at: www.pakcity.org
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Q A mam " -sold his skeck | hours more to perfarm the
« of €995 for Rs.240. 4f he had | journcY. How lomg d'd he take
2 dozer more, he would. have Lo Cover U4f km?

fjot the same momey by se llimg 50‘Vt;0n$-'
the whoele for Rs. 6:50 per dozen | Lot SFGCO’- =V time=t
Cheapcr-. How many dezen €395 Acc.or'c“r)g o comdi Lo

‘ { ¢ .
did.  he sell: Dis tance = 5 = vt = 48 —»

Solution:- ._
Let Number of €995="2% dezer and- (v-1) (t+ 2) = 48 —

Rate of x dozen €995 = 20

=y Rate °f ﬁoz’en €99s= ?—L)ILO

§f 3 dozer are More than

LuUuo
= #ﬂ
rate of oM¢€ dozem i

v Ewo km Sloew = V=21
two Nour mares= ¢ +1)

- vt +2v-2t-4-48 =0
- 4§ +t2LV-2 t -Uu-48=o0

-2t —b=o

h\JQQ V—1t —2=0 ("‘:"' b:j 2.)

Luo _ 45 = _?_-__Cf__?_ AL k?‘j") ar vV = t+2—72 i) Put g ('.)
X A+ 25
AN . _
Jluo- 0'5% _ Xue fﬁ/@ | B = (er2)t Y
- ——— WY > | "+t - UB=o0
<Q
‘ YT Uo R L -4t=-48=o0
(x+2)(240~° 5\§§,\=© t :t‘a‘tﬁ)* 6t(t e
<R 7 - + (t+8)-0.(E +8)=
Y Uox — x\i\;?;?uaso ([ A
L or (t+8)(t-€)=0
e -%=-2Y0OK=0
g 2%'&"05&—""80. t+8=0, t-6~=o
L
= —0'63{__'7(4“(80:'0 _),,,(:_;-_E(iﬂr‘lorﬂ)‘ s t & &
s ‘)(L Y% _ 90 =0 C’") bj ..p_) Qii The areo. of- O. l‘et.tar‘)sular
. P oflelcl- 1S 197 square me.ter&
- X(AF 32) - 30 (2 +32)=0 ore meter shor'ter; the area wovld

hove beermn 3 5avuar€. melers mare.
Fimd ks leﬁa’ch and. breéad th. |

Solvtion: Let
'Enjth = X
breadth=Y

(+32) (2-30) =0
- A+ BL=0, A-30°%0
=-31 , He 30

- I

X=-BL (Not PaSSth)

(o x= 30 002eM= number 0 €395
<t travelled 48km at

Qio'};'cgil'l;form SPC&A_. Had. Ne

Cal ZKm/hour SIOWEI’,
4 have takem o (x+3) (Y=< 297+ 3

» AYy-=-A+3Yy-3 -300 =0

According to the condition

XYy =297 —rH  and
tra\lc “

he onl
§4

Please visit for more data at: www.pakcity.org
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- . +LUA - LIn-504 =0
-, x(A+2U)- 21 (A+2W)=0

(A+2U) (x-21)=0

*197 -'X'l'aj -3—300-:0 ai 13_197

e —')L"‘aﬂ-— § =o

W =34 +6=
or A = BY —6 pub " (1) > x+24=0, A=21=0
'1-.-:-2'-4 =21
(3y-¢) (4) = 297 Not possible
or 3:’1'— 65 - L97= 0 [ when )f_:'-?_l {;hen l'nSth= )‘11‘-5
i =21+5
- g2y -99=0 (& >93) length = 2.6

Thus length =2, breadth= 21 .

1‘-—||j+93_99= 0

-»

Y +9(y-n)=o Q A Aumber censiskts of two
= j(ﬂ l) # 150 d"SitS whoese PrOdUthl'S 1S.
(y-1)Ly+ =0 of the digits are in terchamged,
- YJ-11= 0, i+ 2= @ the mew ~umber becomeS LT less

o, 9==2(BEy) [than the erigmal mumBen Firvd the
mumber.
Ay when Y = ||) = }.i:‘ — 2-7 __.1{"4 |

g lengl:h= 27, breadth= | ot

h KN
& rCCt . E:.\Hr*’ér ij a Er
qnau'ar AN /FP Number = 10 L+Y

-

exceeds its breﬂd“’%% If Reverse = =« 4103

. c \(\_}
:’r‘oz:::{) bt‘iu;&\gé,? ?b;a;:: d‘tl:"‘- Accar‘d-hg to conditian
areo. o{- t?&ﬁ&/ﬁ\alﬁlhj Par'-t x+IOj — lon+Y -7
wovld bE 500 square cm$ is - Jon+Y -n-10Yy-27=0
its or'ijr'lal dimensioms. o WV 27= 0
SO’U‘t;Jn:’ - %-Y-3=0 (= by 9)
Let =» Y= N-D Fot n U
breadth= x,
IEnatl'; = A+5 ks (1'7{"3) =13
*"=3%n-18=0

_ N ew leng th= x4+ S=-0'5-0:5= X +4 - En+3%-18=0
2 (x-6)+3(-6)=0

| dth = x-0:5-0'5
and. Mmew brea A ('3(-—6) (x+>)=0
ACCO"CLI.ﬂj to cordibiom > A-6 =0, w+3=0
n= 6 , = -3 (rgnore)

(- )(A+l) = 500

when =6 then Y= IR w» 4=
» x4 Un-A-4=-500=0 J y=73

. S0 hUanEl"'—'- ’014':}:-_ |°(6) +32
A +3¢-504=0 PumMber = {3

Please visit for mOre date :www.pakcity.org
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A Nnumber consists Of two

Qil{ di9ils whose Prodyct s 14.

55: U')?- dlﬁllﬁﬁ Qre lﬁterchahjed

www.pakcity.org

I.Salution:-

Let base = QA

and. altitude = b
' - A
the reSu!E:r'?j nomber will exceed e
the l ber 45. Find the | then
orlsna Numbe !CU'QCL _:J_(bqsa)(a”:iEU&e)
number . L c. ;
SO‘Vt;an;- Le b dfg;l‘s are X ﬂﬂd_‘} ! "—.‘-L-ab = 210
then  Tivo a“jit Number =(ox +Y I
"or aab = 4o 8 a “
Reversed = x+10Y ., ) .
According ko comdition . 2ab= 84o—> il
Y..:j = |4 S, o) - I 53 1Y {hajor‘as theorem
3 y > 2
( W+10Y) = a +5L"C
j) (’O'}(-f'j)-f"-ls P L (37)1.
= Ion+Y - %-10Yy +45 =0 T 249 — i)
9){'—93-}"{5:0 5\3\%,\)__(”)_* a*b = '36?
\/> j =529
> Y= A+S PUf Ta (_ >\ 7% —lab-l'b 5
NS - a-b)"= @3)"
X(X+5) = 14 A (a-b) = (3)
Y ,qa““a.‘/}”j or o-b = L3 .
= X+ 95X _,?\(\TO“M > b =a-213 Pu&‘ n (1)
Al
3+ T LX =\ 1 =0 (a- 23)u = Q2o
‘7((7(+'1Q5\Y7‘l+7)—0 - a -1l3a—-4lo=0
(‘)'(+7)(_‘;(—2_)= ai- ~35a +1200-L20 =
Z+7::O) » -L= O a(a_35)+l)_(a-35)=o
(a_...35') (a+12)=o0
X ==] ; W = L : )
(v9ore) a-38r 8, RIIA¥E
9 A= 2L then a= 35 , - 1T { iqmare)
h - 35 then bz Y20 -12
H 'L’ - j 7 Seo whneén oo S5
S0 QA= base = 35' b= A'&‘EUC’CF 2

nomber = lox+Y=10(2)+7
w umber= 20t+7 = 27

Qis.'ﬂm area. ¢f a right

Erlar‘l le is 210 sguare

mebers. 4 ll'S hjpotene.usf- 'S
27 meters long. Find. the

length of the base and- the
all::'fudc.

Please visit for more

The area Of a rcctahale IS
¢ 1680 souare meters. 3£ its
cg meters 1om9, find

Q16

d:ajor‘ml i

the (cngth and bread th o; the
rectaﬁjle
Solution:-
g8
&
94 o —

data at: www.pakcity.org
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7(.("(—10) +- 6('1—10)=0

(w-20) (+6) =0

M—-20 = O, ++6=0

(_b-!-b?.)( b- 40)=o0 +=2 0 ) T (l'jndre)
bt 42 =0 , b-H0=o0 so w=110= b finish werk
bi=-UL , b=4o <o in Lo days B f‘ﬂ"Sh his work..

(igrere) Qis To c.omtvlete o job, A and
soe Wwhen b=40 then a=ubo+2 *B take 4 dajs Nor'kl'ﬂg

or o= 4l l-_-oge’c.her'. A alone takes twice as
so a = length=141, b= breadth=40 long as B alone to finish the same

Qi To do o. piece of work, |job. How long would each one
» A takes lo days mort alone toke to do the job?

Splutiom:=

than B. Tosether" U'm:j fl'r“lfSh
Lot B finishes in = ' dﬂ_‘js

the work n 12 dajS H owv |0ﬁj
would B take bo finish it alome?t 1ok A finishes in = 2 days

J

> one dajs Woy K =

A
x

A> one dﬂjs work = L

. 2%
(A+B) one days work= _1_ 4 L
A 2x

Please visit for more data at: www.pakcity.org
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- “ b
Acco r‘al'l'ﬁﬂ to con di bon 50 'Utlano'
Suppose investment in 1 Camprany
I IR S _
X e G =
24 : 3 -l investment in IL company=1oo006-x
i YT | T at Y/ =1980
Lx Profit from 1o Y

- |2 = 2% =) A= 8 Pl"ﬂf;t from E at ("j-H)y =3080
so x=6 = B fiNiBNE3 ke Accorcl.hj to condition
anCL LA = 2(5):‘:‘-]')_ = A fl'nl‘Sh work

: be made
A ey bow 15 to |
Qiaf;,—:f) Ou SWUQrC PFCC! OJC. > 'Xj = 198000 —_— (r)

Lin bj CJ tt\ﬂj O Pl.el'.(. 2dm armL

Souare from tach corner and- [(3+ ) Zj[looooo N
then folding the sides of kbt

- G _
remainming piece. 4f the g)(i%_)( 100000—X) = 3080

i« ko be
capaci by of tht box 13 - ok
|f_2dmj fimd the 'e'“'ﬂ*-h,.?@> (3*')(|0°°°°“’U= 308000

: (G
the siole of the P'“a(ﬁi‘!n\ffj 100000y~ XY + | 0000 0~X=308060
,fﬂQ’?OJ\/
salutiaf"f' &~ 100000 3 ~]19 8000t 100000 -X-30 8600=0

Let the ¢ ides ﬁ

160000 Y- X = Lob0o60 ~—>(h)

\

Vo lvmE =\

L .f-ram(i) > A = _'_?_8.-?-?-2 Put in (1)
o 28 = 2(x-4) |
L 4= +8 looooo Y — 198000 _ ypg000
L‘A-(—l)f-' 64 Y
= WL
n= 4+8 = x=U+8 == |oooc‘j?—-— 1980060 = 4obooo}

. 000Y -~ 1983000= 0O
o Hence srdec are 0000 ~ 406000
- | 2.0lMm

so X - by 2000
, g, 8. (%=1 12-4=8) ( :. ‘ )
A man invegts Rs. 50 3" - 2033 - 97 = o
1,060,000 inN two o g ~(-203) + (—2o3)1-£:(50)(.99)
companies. His total profit is 2150
Rs. 3080, i’f he receives oY = 2032 KT
[s. 1980 from oNE compan] Y
an- a'l: the l"atﬂ i% more 3 _-_-.-2.03‘1'J6|oo9__ 203+ 247
the other, find the oo Teo
{‘rbm : Y = 203 + LY L Y= 23-247 gy,
amount of each inves tment. =-'.f‘_5_.‘.'i‘.o:a 6o~ ~ ’B-E;-('jnorc)

loe 'S, So when Y- 4.5
{hen A = 19 8oc® - QL{OOO

4.5
Thvs - Amount invested 7n IT= 44000

in I = 1000006—-§§oov= £6000

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





