
91eol'QI~§~ «lY11~Q61 
(ALGEBRAIC EQUATION) 

4.1 ~t:l~Y1~~1 (Introduction): 

~Q 6~G116Q ~6Y1Y116'0' «IY11QQG1 (3 C'.l6QQ Y1~6Q t:11eJQ4 ~l~QI «12 «lf11QQ61Q «lf'llCJl<ri' 

Qt:JQ ~'<l 6«1 Q~0.6Q ~QQ9 ~U' I ~Q C'.l~l0.6Q ~Ql9 tJQ6<ri'l~C'.llQ_Q QQl't/Q1QQG1 «lr:l.~6Q 

Q_6Y1Y116'0' ~l~U' I QQIQQ1QQG1 C'.JICJIQ6Q ~Ql9 8Q6<n'lflC'.llQ_ «1°~g «IY11QQ61Q «IYllCJl<ri' Q~0.6Q 

C'.ll6Ql~<ri'I '<JQ0 ~Ql9 «IY11QQG1Q «!YllCJl<ri' «12 ~~ Q~ t:ll£11Q@§Q <y~Q «!YllCJl<ri' ~0.6Q ~16@1~'0'1 

gg C'.!~10.Q YJ_~4 Q6Q~4 I 

4.2 '<l~ W~IG' Ql~9~~ '<l~ QIG'1 QY11~t;I (Linear equation in one variable): 

~6Y1Y116'0' '<JQ ~IQ!l9 QI~ Q~~ '<JQQl91 «IY11QQG1 «IQ9 ~Q£.1_ t:lQ~9 I 69GJ. '<JQ C'.l~l0.6Q 
'<l21Q Q~Q ~16@1~'0'1 'O'· QQ 6QQQ 6Q69'0J..~'<l C'.JIQ~4Q 9eJ4~ ~QGl QQIQ Q~lfJIQ~~ I 

(i) fJQ a (3 b <y6946Q ~QQ QlgQ «1°~41(a-:;;0) (3 x '<JQ C'.ll\l!l9 QI~ ~~. 696Q ax +b= O~ 

x 6Q 6QI~~ ~Q ~IQ!l9 QI~ Q~~ ~QQl91 «IY11QQG1 ~21fJl'<J I 

<g~QY : ax+ b ~Q tJQ6<ri'l~C'.llQ_ p(x), 6fJQOl6Q a, be R, a-:;; 0 I Qg ~Q C'.ll\l!l9 QI~ Q~~ 
'<JQ Ql91 8Q6<ri'l~~IQ_ «1°~g «IY11QQG1 p(x) = 0 ~ ~Q ~&1119 QI~ Q~~ ~Q Ql91 «IY11QQG1 

Gl_21fJl'<l I 

(ii) x Q 6fJQY11<ri' 81Q «lf11QQ61~ ~~ ~~ 9121~ «1Y11QQG1~Q 91~ 91 ~~ (root) 91 

. -b 
QY'llCll<n' (solution) Q21fCJI~ I ax+ b = 0 (a* 0) «lf11QQG1Q YlQ = - I .... (,.. a 

(i ii) 6QI~~ ~Q ~IQ!l9 QI~ Q~~ ~QQl91 «IY11QQG1Q 6Q~ 6Ql~'<J Yll~ Q_Q eJI~ I 

(iv) 6fCJQ «IY11QQ61Q ~ ~lli0. QQ ~~ 9121~ Q'1G' (Consistent) «IY11QQG1 ~21fCJl'<l I 

C'.!04 «IY11QQG1~ ?JQ'1G' {in-consistent) «1Y11QQG1 ~21fCJI~ I I 
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(v ) 6!(JQ ~Q~ «l01QQGIQ Q~ ((]01g 6((]Q ((]0JQQ61 ~Q~~ tJQQQ ~~~~(Equivalent) 
«l01QQ61 ~~l!()l'<J I Q~l~Gl <;Jb2_t:l x + 2 = O (3 2x + 6 = 2 <(]0JQQGl~Q ~~b2_t:l, QIQ61 x == - 2 

6~Q Q~Q «l01QQ61 ~t.i' ~C'.J~ I 

(vi) x Q 6!()6Ql61~ 01g rnQ' !(JQ «l01QQ61~ ~~~'<I, 6969 '<121~ <(]0JQQ61 g QQ ~6QQ 
(Identity) ~~%)1'<l I 

QQl~QGI <;Jb2_£J : 2(x- I) + I = 3 - (4 - 2x) g§~ Q~0.6Q ~16Ql£lgl QQlfllQ I 

=> 2x - 2 +I = 3 - 4 + 2x ::::> 2x -- 1 = 2x - I 

=> 2x == 2x => x = x => x - x = 0 

'<l~bJ.. Q~ 6fl, x Q 6fl6Ql61~ YJlg tJIQ x - x = 0 «l9Y I 

69GJ.. 2 (x - I)+ I = 3 - ( 4 - 2x) '<IQ «l01QQ61 ~6Q I '<IQ ~6QQ I 

Q~l~Qt,1 - I : §~Q~Q HUbJ.. 6QOO «lbi1'9, 6QOO ('.J<(]\;;f9, 6QOO ~6~Q (3 6QQ ~Q{;l 
C'.J~b2_t:l §tifo QQ I 

(i) 2 (x- 1) + I = 3- (l - 2x) 

(iii)(2x-lf == 4x (x-1)+ I 

~W'llCll~ : 

(ii)2(x -5) = x + I 

(iv)6x-30 '-= 3(x + I) 

(i)2(x- I) + I = 3-(l-2x) =>2x-2+1 = 3--1+2x 

=> 2x-2x = 3-1+2-1=3 

=> 0 = 3 fll21Q ~«JYlQ I 69GJ.. '<12 «101QQ61~ 2'.J«l\;;r9 C'.J6£' I 
(ii) 2(x - 5)=x+l=>2x-IO=x+I 

=-=> 2x - x = I + 10 => x = I I 

'<JQIQ Q_Q g~f]. QQ 62Q~~%l '<I <aY11QQ61~ «lbi1'9 ~6£' I 
(iii) (2x- 1)1 = 4x(x-l) + 1 · 

=> (2x)2 -2.2x.l+1 1 = 4x2 - 4x + I 

=> 4x2 - 4x + I = 4x2 - 4x + I 

910rn4 (3 Q~Gl ti14Q Ql~~~Q <arng 1 69q ~~19 QI~ x Q 6!()6Ql61~ mg ti1Q' «J01QQ61£' 

~~ 6~ 1 w~.fo, QQQ rn4Q rug <aY11g 629 1 69q '<l21 '<IQ ~6QQ 1 

(iv) 6x- 30 = 3 (x +I)=> 6x- 30 == 3x + 3 

=> 6x-Jx = 30 + 3 = 33 => 3x = 33 ~ x = 11 

'<12 «l01QQ61~ mJ <agg C'.J6£1 I 

~gq '<12 «lY11QQ61~ (ii) <aY!1QQ61Q a~b2_t:l QIQGI Q~Q ~W11QQG1Q Q_~ <(]r!lg C'.J6£' I 

Q~l~t;l - 2 : «lY!ltJlg QQ : 2 (x- 1) (x + 4) + 9 = (2x +3) (x- 2) 

'<l~ICll~ : 2 (x- 1) (x + 4) + 9 = (2x + 3) (x- 2) 

=> 2 (x2+ 3x - 4) + 9 = 2x2 -x - 6 
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==> 2x2+ 6x - 8+ 9 = 2x2 - x -6 
==> 6x + 1 = - 6 - x ==> 7x = - 7 

==> x = - 1 

:. ~6~0. Q01CJlq (- 1) 

2x-5 3x+4 7 
~Ql2Qt,l - 3: '<l~ICJlq Gi'Q: -

6
---

5
-+2=0 

'<JYllCJl\i': ::!x-5 - 3x+4 +2=0 
6 5 2 

(QOO) 

'<IQ '<l'f11Gi'QG1Q Ql~81~6Q f_!QI Q~6Q@ tJQQ 2Q ~lq'il'Q Q.«11.~ = 30 

'<l'f11Gi'QG1Q QQ0. 81~~_30 ~IQI Q._Glq Gi'6Q, 

2x-5 3x+4 7 
==> --x30 - --x30 + - x30 = Ox30 

6 5 2 
==> 5 (2x-5) -6 (3x + 4) + 15 x 7 = 0 
==> 1 Ox-25 - l 8x - 24 + I 05 = 0 
==> IOx- l 8x = 25 + 24 - I 05 

==> -8x = -56 ==> x = - 56 = 7 (Q6lQ) 
-8 

Q~i cyt;11~1 : 

Q1~ Q@GQ £JQ600. Ql~G.l. 2Q QIQ, 6QQI m;;i Q_Q Q~9 2Q01WQ Q. «II.~ ~IQI QQ0. tll~lil_ 

1Qj_G1~1 q Gi'Q ciqy '<IQ QGi'il' 'f]G1191 <'.JQQ~q Gi'QlfJIQeJl'<l I §~ 6Ql81q<qJ_~lil_ <'.J~~1q Gi'Q I 

i) <Cl01Gi'QG1Q ~69YQ tll~lil tlQ600. 2Q Q~~ 6Ql~'<l 6Ql~'<I tlQ6Q 'f]Gi'I~ Gi'QlfJM I 

ii) Q~ ~Glq ~IQI tlQ600. Ql~Q 2QioJ..~lil <'.Jtl<CllQGl Gi'QlfJl'<l I ('.JeJl9, <Cl01Gi'QG1~ ~ = ~ 
~IQIQ CJIQGl Gi'6Q D Iii A <Cl29 '<JQ" B lit_ C '<129 'q]_GllfJIQeJl'<J I '<l211i1 ~~~ (Cross-

~ < A C 
Multiplication) tl~Q 1i121fJl'<l I <'.JeJl9, B = 0 ==>AD= BC 

------

2x-5 3x+4 7 
((]Y!ICJI~: -6- - -5-+Z=O 

2x-5 3x+4 -7 5(2x-5)-6(3x+4) _ -7 
==> -6---s-=2 ==> 30 -2 

10x-25-18x-24 7 -Sx-49 7 
----~=-- ==> =--==> 30 2 30 2 

==> 2(- 8x - 49) = -7 x 30 

==> - l 6x - 98 = - 'J 10 

==> - l6x = - 210 + 98 =-112 

-112 
~ x=--=7 

-16 
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3 5 I 
QQl~Q61 - 4 : «101CJl9 QQ : - --=-- (x :t 0. x :t 3) 

x 3- x x(3 - x) 

j 5 I - - --
~Wiie.Ji~ : - - - = -- «JY111ii'Q61~6Q eJ_QI t:JQ'q)_~Q x 6Q 6£11<0''<! 6£1/~N Q19Q/610Q 

x 3-x x(3 - x) · 

DQ6YlQ t:JQQQJ~ I '<IQ QQJQ l(Wl1QQ61Q l(JY11CJ/9 8/Q C'.1160 Q_Q C'.Jl6Ql~O t:JQ60Q C'.J/QIQ Q~~ 
00~1~QQ . QQYl/'ii~Q Q.«11.~ ~IQ/ QQQ 8/~Gl_ 'q)_Gl9 QQ QA.I QQQ QIYl (3 Q~Gl tll~Gl_ 6Ql~'<l 
G l~'G OQ60 Q C'.JIQJQ Q~~ 806Q !f,JQI~ QQ Qcgr<qJ_6Jg 'f,J61/Q1 ~IQI «JYl/CJ/g QQQ/Gl_ 621Q<'Jl'<l I 

'<l016 :I \)QY119~Q Q.«11,'q)_. x (3- x) ~/QI 'q]_619 Q6Q «JY11QQ61~ 

~ 3 5 1 629 I (J - \)X ~ - x(3 - x)X J-x = x(3-x)X x(J- x) 

:::::> (3- x) x 3 - Sx = I :::::> 9 - 3x - 5x = I 

=> - 8x = - 9 + I = -8 :::::> x = -
8 

= I 
-8 

- 3 5 I 3(3-x)-5x I 
QQ\T gGllQl: ~ -3-x = x(3-x) :::::> x(3-x) = x(J-x) 

9 - 3x -- 5x I 9-8x I 
==> ----=--~--=--

x(3 - x) x(J-x) x(3-x) x(J-x) 

=> (9-g;.:). (3 - x) = x(3-x) (Q~~Gl'ii ~IQI) 

:::::> 9 - 8x = I :::::> 8 = 8x :::::> x = I 

~~QY : ~YllCJl9 tl6Q «lYllQQGl~Q q~fo Q_Q OQ, § ~62' 91(jQ1 tllQ g~ Q_Q C'.J<'Jfo, C'.Jlll!IO 

Q !~Q Q~ Q_Q4~- «lYlllii'QGlQ QQQ 81~6Q cs1t:ig QQ «1Ylllii'Q61~ ~~ 62Q C'.J~ § g/Q t:JQ1~1 lii'61'iil 

. Q.6Yl 81Qe!_QJ QfilQ~ Olii', § ~Q. ~I~ t:JIQQ I 

I 
I. 

~~~1~~1- 4 (a) 
2. 3. 5. g. (3 - I 01grqi_~Q mJb)_ C'.Jlll!IO Q/~Q 6QQ '<IQ QI '<llii'ICJQ 01g ~IQI «irnlii'Q61~ ~~ 
6'l?Q 9~Q QQ I 

i ) (x -r : '- 2x=x2 + I ii)6(2y-l) - 5(y+3)=3(y+5)-24 
iii)(3-:.:, · /~ (I +z)= 13-2(z+ I) iv)6x+ 10 = 2(x+ 12)+9(x - I) 

v) 3( x-4)+ 6 =2(x+2)-2 \'i) 3x+9 - (3x-5)-(5x+4)=0 

2. 9~G<Q10 «1Ylllii'Q61Yll9~ mJb). 61ii'OO «l~W, 
6QOO C'.J«JbiTO, fQQ<O' C'.J6Qiti' (3 61ii'QY1169 C'.Js:l>Q8 9~fo QQ I . ~~ 

i) (5x -- I) ; = 125x' - 15x(5x - 1) - I 

ii)(x 5}2 = 2(x - 3) + (x +2 )(x - 2) - I 

iii )4.'\ 1- J - (llx - 18) = 0 
iv ) 3 (.x + 3 )( x - 5) = ( x - 3 )2 + ( x - 6) ( x + 6) + ( x + 3 )( x - 3) - 9 

v)3(x+2a ) - 2b = 2(x + a)+b. vi)3(x+2) = 4(2x - l) - 5(x+3) 
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3. ~01~1g QQ : 
(i) 2(3x - I) - 3(x+2) = I 

(iii) 3 (x +a) - b = 2(x +b) +a 

(v)(x - 3)2 = 2x (x- I )-x (x + 3)- 2 

(ii)(x+3)(x-5)-15=x(x-l) 

(iv)(x - 5)2 + 2 (x-3) = (x +2)(x-2)-l 

(vi) (x+2)2 = 3x(x+ I )-2x(x-l) 
4. ~01~1~ QQ 

. 2x - I x-2 I 
t) x - -3-=-4-+3 

") 2-3x 3-2x 
II --+--=2-x 

4 5 

iv) (2x-l) - S(x+)) = x+S - 4 
6 2 

x-(7-8x) 2 
v) 9x-(3+4x) =3 

5. «l01~1g QQ 

i)-1-+_1_=_2_ 
x+l x+4 x+3 

. ) 6 4 7 IV--+--=-
2x+3 x-2 x+6 

.. 2 I 5 
11)-+---=0 

x 2x x+2 

... 3x 5x x 
111) - --+2=-

4 6 12 . 

. x x 
v1)-+-= 7 

5 2 

... ) 2 3 1 
111 x + I - 2x + 2 = 2x + 3 

2 5 3 
vi)-+ =-

2x-3 (2x-3)2 3x-2 

4.3 '<JQ ~Gal6' QI~ 9~~ ~Ql6' t;J~1QQQ (Quadratic equation in one variable) 

~~a, b, c 6Ql~'<l 6Ql~'<l QlgQ «J0~YI (3 x '<JG ~lllll9 QI~, 696Q p(x) = ax2 +bx +c(a * 0) 

'<IQ ~Ql9 tlQ6~1?l~IQ. ~6~ I p(x) «12 '<1°~~ «l911QQ61~ 62Q~ p(x) = O I 

'<JQ ~Gal6' QI~ 9~~ ~Ql6' t;J~1QQQQ 941£1Q ~£1 6~~ 

ax2 + bx + c = O, a, b, c E R (3 a * 0 

'<12 «l01QQG16Q a (3 b ~ ~eJl~60 x2 (3 x Q «l2Q (3 c ~ Q911QQ61Q ~QQ tl'ii' ~21~1'<1 ·1 ' · 

t;J•ta1 : '<JQ ~CUG' QI~ 9~~ 6~61~ t.tl~1QQ61Q £Joo1g-,.6Q ~91 ~GalG' Ql~Q t;J69f~ 

QIG' 2 62GQ t;J~1QQ61~~ ~Ql6' t;J~1QQ61 (Quadratic equation) ~i?l~_l'<l I 

QQl2QG1 ~£).._tl : i) 3x2 - 6x + 8 = 0 '<l016Q a= 3, b = -6, c = 8 

ii) 5x2 + 8x = 0 '<l016Q a= 5, b = 8, c = 0 

iii) 7x2 = 0 '<l016Q a= 7, b = 0, c = 0 

iv) 2x2 - 9 = 0 '<l016Q a= 2, b = 0, c = -9 

~'~ <C1911QQQQ <C1911Cllg: 
< - -< ...... - \:I - • 

i) ~19 Q~1QQG1Q «l911cUOO ~el Wll!l9 Ql~Q 911g ~£\ GQQI I Wll!l9 Ql~Q 6~Q Q_QY '91_~ 

rnQ' ~911QQGJ{;i Qfii' 62Q 6«12 911g~~~ «l911QQG1Q Q.~ QI Q1~ (root) ~21rjl'<J I 

ii) ~Ql9 «l~1QQG1Q 6QQ~ ~Q~ Q1~ eJl'<l I 

iii) ty69YQ Q1~ ~IQI ~Ql9 «l911GQG1~ Qfii' S{.'<l I 
< - < -

iv) «J911QQGJ{;iQ Q91g tJQ~ Ql9181~(ii ~161 Ql91€ll~'S 8Q'YGI~ Q QQ1001GQG1 GQl~l'<l; 

~~Q ~Q{;i '<JQQl91 ~W11QQG1 Q ~Gl~~ 'i? «l6Q' «l911g 621QeJl'<l I 
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... 

v) ~Q x (3 y Ql~Q <4°~41 '<JQ0 xy = 0 ~'(], 696Q x = 0 QI y = 0 ~'(] I 

Y'l(:)gQQ ax2 +bx+ c =(Ex+ F) (Gx + H) 

69GJ. ax2 +bx+ c = O =>(Ex+ F)(Gx + H) = 0 

=>(Ex+ F) = 0 QI (Gx + H) = 0 

-F -H 
=> x = - QI x = -

t: G 

-F -H 
69Gj_ ax2 + bx + c = 0 «JY11Gi'QSJQ Ql~~Q 626Q, E (3 G 

QQl~Gl- s : E>QI~ ~IG ~grn1~p(x)Q ~611~3 (3-J 62ElG «i0~ «irn~oo~~ oo 1 

«J911~1g: x = 3 '<JQ0 x = - I t:llQ «J0 Qg t:JQ(:)gl~~I~~ 0 62Q I 

:. t:JQ(:)gl~~l~Q QQl'i?Q~Q (x- 3) (3 (x+ I) 

:. t:JQ(:)gl~~I~~ (x - 3 )(x+ I) ~efo, x2 - 2x - 3 62Q I 

. ·. t:JQ(:)gl~~I~ «12 «J0 Qg «JYllQQSJ~ x2 - 2x - 3 = 0 62Q I 

QQl2QGI - 6 : «irnc.Jlg QQ 3x2 - 12 = o 
«J~l~lg: 3x2 - 12 = 0 

=> 3(x2 - 4)=0 => x2 -4 =O (Ql!ilQ rn4~ 3 «;,'IQI l!illQ <ii'Q) 
=> (x + 2) ( x - 2) = 0 (": a2 - b2 = (a+b) (a-b)) 

=>.x + 2 = 0 §~1 x - 2 = 0 => x = -2 §~1 x = 2 

:. «?61 «JYllQQGJQ Q19 «;.'Q -2 '<IQ0 2 ( QOO) 

QQl2QGI - 7 : «JYllcJlg QQ x2 - 5x + 4 = O 

Q~l~lg : x2 - 5x + 4 = 0 => x2 - 4x - x + 4 = 0 
=> x(x - 4)- 1 (x - 4) = 0 => (x - 4) (x - 1) = 0 

=> x - 4 = 0 ~eJQI x - 1 = 0 => x = 4 W~JQI x = I 

:. «?61 «JY110061Q Q19~Q 4 '()QO 1 

x JO 
QQl2QGI - 8 : <;CJYllc.Jlg QQ : x _ 

1 
+ 

7 
_ x = 4 (x :;t 1, x :;t 7) 

(QOO) 

~ x 10 ( < 

Q~ I~ I~ : «?61 <;CJY11'1?QG1£1 x _ I + 
7 

_ x = 4 «JY11QQG1Q QIYl t:ll.qj{\_ QQ'iii'l QQG1 Q(:)Q) 

x(7- x) +IO(x-1) 7x-x2 +10x-JO 
=> =4=> =4 

(x -1)(7-x) -x 2 +8x-7 

=> I 7x - x2 - I 0 = 4(- x2 + 8x - 7) 
~ 17x - x2 - 10-4(- x2 +8x-7)=0 
~ I 7x - x2 - I 0 + 4x2 - 32x + 28 = 0 
=>(- x2 + 4x2) + (l 7x - 32x) + (-10 + 28) = 0 
~ 3x2 - 15x + 18 = 0 => 3 (x2 

- 5x + 6) = 0 
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:::::) x2 
- 5x + 6 = 0:::::) x2 

- 3x - 2x +6 = 0 => x(x-3)- 2(x-3) = o 
(x - 2)(x- 3) = 0 => x = 2 QA.I x = 3 

:. QQ '<1Yl1QQ61Q q_Q ~Q 2 (3 3 I ( QQQ) 

~~'611~~1 - 4 (b) 
l. ~Q~£' '<JY11QQ61Yll~'ii YI~~ 6Q@~ ~Ql9 '<JY11QQ61 §~Q QQ I , 

(i) 3x2 
- 4x = --4x + 5 (ii) x3 - 2x2 + 4 = x3 + 2x 

(iv) x + _!_ = 2 (x :;e 0) (v) (x + 3)2 = 0 (vi) .!..x2 +~x - ~=0 
x 2 2 4 

(vii) 3x2 = 2x + 7 (viii) (3x + 2)2 - (x + 4)2 = (x - 3) 
(ix) 7x2 + 9 = 0 (x) 4x = 3 + 6x2 

2. g6g<jQ «lYl1QQ61 tll~6Q f.!_91 '<l 0~41Yll~ YI~~ 6~ 6~ '<]0~41~1QI '<JYl1QQ61 Qi~ 629 ~Q 
001 

(i) x2 -3x = 0 (0,1,2,3') (ii) 3x2 - 12 = O (l,-l,2,-2) 

(iii) x2 
- 3x + 2 (0, 1,2,3) (iv) x2 + .J2 x - 4 = O ( .J2, _ .J2, 2J2, _ 2.Ji) 

(v)x2 -x-2=0(1, 0, -l,2) . · 

3. «JYllCJI~ QQ : 

(i) 7x2 = -
1 

28 
(iv) (x + l)(x + 2) = 30 
(vi) 2x2 - 5x - 3 = 0 

4. «JYllCJI~ QQ I 

(ii) 5x2 = 3x (iii) x2 - 3x + 2 = O 

(v) J3x2 
-- x - 2J3 = 0 

(vii) x2 +ax= 2a2 (viii) x2+2ax+a2-b2 = O 

(i) -3--.!..=~ (ii) -
5
-+-

3
-=I 

x+2 x 15 3x-2 x+2 

(
... x +I I - x 2 (" ) x x + 1 5 
111) - ---= IV -+-=-

X + 3 3 + 2x x +I x 2 
5.(i) x2 - 7x +a =O «JYl1QQ61Q 6Ql£i'<l 91~ 3 626Q, a Q ~10 §~Q QQ (3 «JYl1QQ61Q t!J04 

91~~ §tUQ QQ I 

(ii) x2 +ax - 15 = O «JY11QQ61Q 6Ql~'<l 91~ 5 626@, a Q Yll'iil §~Q QQ (3 «JY11QQ61Q t!J04 

91~~§4QQQI 

4.4 ~QIG' <2JY11QQ~ <21121~~6Q Ol~1Q~6' g~Q <2JYll~I~ : 

91~ g~gQ g6QIQ6Q tll~1Ql~GQ £]~£1.~Q «JYllCJl'iil «12~ 621QeJl'<l I ~QI£' «JY11QQ61 

«Jrnt110 ~IQI ~Q rn~1Ql~GQ g.qi ~~QQ ~QQ '<12~6Q §~Q QQ10M, 9121 §f.1 QQl2Q61 

Yl1~6Q ~Jl6@1~~1 QQl01Q~~ I «JYIQ «JYIQ6Q ~Ql9 «l~1QQG1Q £'ciil£i 91~ ~~2 60Q 91~£i 
~~§Q «JQi9~1S! q_Q61 QQeJl'-0 glS! ~261 QQl0M '-09° ~'iil4 91~~ t!J~2611Q 621QeJM I 
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Q~l~€1 - 9 : mm ~ q~ E)Q@-<J 8QIQ QQ'<J ~121 elQI '<19" ~~ 00 t]E)Q Gl21Q QQ((] 

rn21 629 6~~QQ 'OJ.GlG'Q 15 626Q, 8Ql~Q QGlYll~ QQ'<J 6Q6G? 

QY11~1g : Y16~QQ {]Ql~Q 9GlY11~ QQ<(] x Q@ I 
< 

5 Q@ q_Q~ Gl21Q QQ'<] x - 5 Q@ e.!_@1 '<]Q0 9 Q@ 86Q Gl21Q QQ'<J x + 9 Q~ 6~Q I 

~'&115l<(]16Q (x - 5) (x + 9) = 15 => x2 + 4x - 45 = 15 

=> x2 + 4x - 60 = O => x2 + I Ox - 6x - 60 = 0 
=> x(x + IO ~ ---0 (x + I 0) = 0 =>(x + l 0) (x - 6) = 0 

=> x + I 0 = 0 ~eJQI x - 6 = 0 => x = - I 0 ~eJQI x = 6 

8Ql~Q 9GlY11~ QQ'<J -10 Q@ ~2611Q ~62' I 

~G'<JQ 8Ql~Q 9GlY11~ QQ<(] 6Q@ ~6~ I (Q@Q) 

Q~li?Q€1 - 10 : 2Q6QI~ S~Q QGl~ '<]0 'ti1YIQ ~Glt:J'Q 272 626Q <(] 0~YI 2Q~ QQ QQ I 

QY,l~lg : Yl6~QQ S~Q QSJ~ '<]0 'ti1YI 2Q~ X '<JQ0 
X + 1 62Q I 

:. 6'<1Yll~~Q ~Slt:J'Q x(x + 1) 629 I 

~~15l<(]l6Q x(x + l) = 272 => x2 + x - 272 = O => x2 + l 7x - 16x - 272 = 0 

=> x(x + 17)- 16(x + 17) = 0 => (x +I 7) (x- 16) = 0 

=> x + 17 = 0 ~eJQI x - 16 = 0 => x = - I 7 ~eJQI x = 16 

x Q QQQ ~QY -17 (3 16 ~IQI «1Y11QQS1~ ~~ 626Q Yl~ -17 '<JQ QSl~ <(]0~Y I 621Q 

~e.!_91~ '<121 ~2611Q ~621 
=> x = 16 

:. S~Q QGl~ «1°'ti1YI x (3 x+ I ~eJIS6Y1 16 (3 17 629 I ( QOO) 

Q~li?Q€1-ll: 6Ql~'<l 6Yll~Q 691~,Q ~Q ~Q6Q Q~I g§6QQ 15Q.~. I 691~,~ 6Ql~'<I 

'621~~ 9121Q 6~1~Q ~~~Q6Q 30 Q.~. ~IQ 6G'Q ~1~91S? 6Yll~ 4£.l~I 30~~ <(]Y1Q El~QI I 

6~1~Q Q~I g§ 600 ?1'~861 QQ I . 

QYll~lg: Y16~QQ 6~1~Q Q~I g§ 6QQ x Q.~. I 

6<91QQ ~~S?Q6Q 691~, Q 69Q = 691~,Q ~Q ~Q6Q 69Q + 6CSIQQ 69Q '<19° 

g§~QEiQ 691~,Q 6QQ = 691~Q ~Q ~Q6Q 6QQ - 6~1QQ 6QQ I 

:. 6~1QQ ~~~Q6Q 691~,Q 6QQ Q~I~ (15 + x) §.~. (3 g§~Q6Q 691~,Q 69Q Q~IS? 

(15 - x)Q.~. 

~ ~ ~ 30 ~ 
~~S?Q6Q 30Q.Yl. ~QI~ 691~ IS+x Q~I (3 ~9~Q6Q 30§.~. 

~ ~ 30 ~ 
6G'Q91S? 691~,~ 

15 
_ x Q~I <(]YlQ 6~Q~ 1. 

g~l5lrnQ1 '<12 2Q «lYlQQ «Jyiij = 4£.l~I 30~?1'£1, = 4± Q~I = ~ Q~l I 
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30 30 9 30(15-x)+30(15+x) 9 . --+ --= - ~ =-
. . I 5 + x I 5 - x 2 ( I 5 + x )(I 5 - x J 2 

450 - 30x + 450 + 30x 9 900 9 . 
~ , =- ~ =-

225 - x - 2 225 - x 2 2 
~ 900 x 2 = 9 (225 - x2

) ~ 1800 = 2025 - 9x; 
~ 9x,c = 2025 -- I !WO = 225 
~ x~ = 25 == (± 5)2 ~ x = ± 5 . 

·: .x = - 5 '2J2G11Q ~62' I 60~ 6~1GQ Q~I g§ 6QQ 5 Q.~ . (Q9Q~tJ .. 

~~~1Q~1 - 4 (c) 
\ _ 2Q6QI~ ~~Q QGl'ii" Q0~YIQ QQQ QYI& 221 626Q Q0~Yl~Q i(JQ QQ I 

') 6QlG1~ Q0~YI Gl21Q QQ QQ9 QYll'ii" 62GQ Q0~41~ ~Q QQ I 

3. 51 ~ '<l<tlQ 2Q QIQ6Q QQ~ QQ 6£J8Q QIQ ~QQ 'ClGICC1Q 378 620 I_ 1) 

4. 6QlG1~ '<IQ QYl6QIG11 ~~~Q Qttj '<l21Q ~GYI Ql~Q 6~QYQ 2Q'ClGl~ l 6Q.~. QY\ '<l0° 

~m 01~ 6QQ4 ~YI 01~ 6QQ4 01~ I 6Q.~. C'.lCJQ626Q, ~~(.101~ig0.Q 6W4 
~ttjQ QQ I . 

5. 6Q1G1~ '<IQ QYl6QIG11 ~~~Q QYl6QIG1 QQ~ QI~ ~QQ 6QQ4 5x 6t<J.9!. (3 3x- l 6<J.~. 

'<10° '<l21Q 6~g'tJQ 60 QQ 6Q.~. 626Q, ~~~Q QI~ ~QQ 6~Q4 ~ttj~ QQ I 

6. 6QJG1~ '<IQ Q~41 (3 '<l21Q ~~§'Yi t<J~41 (Reciprocal)Q t<JY1& 
1
: 626Q, <:1~41~ 00.U ~I 

7. 6Ql61~ '<IQ C'.JIQGIQIQ 6la~Q 6QQ4 g'6J C'.J68lal 8~.C'.lCJQ I fJQ Qlii) C'.Jll~GIQIQ 61CJy(;tQ 

6~gCC1Q 308 0Q ~. ~'<!, 6060 '<l21Q 6QQ4 (3 9'6:1 ~ttjQ QQ I 

8. 6Ql~'<l 6~611Q {]QIYl16'ii" gYIGiGQ ~QI rnQ' 3600 ~Q'I Q~l6Q '<IQ Qt<J 0QIQ Q6Q .1 Q~ 

6~~60Q~ 6QYll'ii"Q' YI~~ 3~61 {]QI (32Q ~01~ 96.04Q~ C'.JIQ <Q>IQ~ ~'Q'I 6Q~1-.Q CJ~~ 

6Q01~ <tl~Ql I !]2JYI~ 6Q6G {]QI ~01 rnQ' Yl'ii"'6J QQ<'.!_6Q ~ttjQ QQ I . 

9. §~6QI~ ~~Q Q61'ii" Q0~41Q QQQ t<JY1& 110 626Q Q0~41 . 96'ii"@ ~40, QQ I 

IO. 2Q6QI~ ~~Q <'.lq~ Q0~41Q QQQ QYI& 290 626Q «1°~41 2Q~ £>40. QQ I. 

11. '<IQ C'.JIQG 6~~ 6004, !J~ C'.J68lal 2 ~~Q C'.lCJQ I fJQ 6la~Q 6~~Q 48 00~~~ ~'<!, 

6G60 C'.JIQG 6~gQ 01£l ~QQ 6QQ4 £>40. QQ I 

12. '<IQ 6Yll~Q Qg <;i'Q1 6gl9Q C'.J~~Q6Q 36Q.~. fJlgl QQ fJlgl C'.JIQYl ~l'ii"~ 6CC1Q <'.11<:501~ 

QYJ_QIQ 8 Q~I QYlQ 6'ii"QI I fJQ 6~1GQ Q~I g§ 600 6 Q.~. ~ 6G6Q ~}Q ~Q6Q Qg~Q 

Q~I g§ 6QQ ~~Q QQ I 

13 . 2Q6Q@001QIQ 6~g Yl~~ 6Ql~QQ QI~ 6QQ4 ~8Q~Q ~ 'Cl61~ '<IQ ~~Q Qql fJQ 

Gia~ ~QQ 6~~QYJl'ii"Q' C'.J(j)Q 56 OO?i~Q ~ 606Q 2Q~ 00 6!a~ 91~ 6004 ~Q 

QQI 

1971 



14. 2Q~ QGl~ Ql0~41<r1~~6Ql~'<l ~KlQ~Q §?ii ~Gl~ 2Q Qql ;J~ «1°'6141 ~QQ OOQ W~Q 
312 ~'<l, 6Q6Q Ql0 '6141 QQ ?iitUQ QQ I 

" 
IS · 2Q~ 6~QI~, A (3 B <r1~6Q ~Qg1 192 ~Hl. I -<JQ ~~Ql<r11 6~~, A ~ B 'ii! ~Ql'il! 6£1§§ 

«l<rlQ ?ii-<J '<JQ 816Ql'&IQ 6~~ g1'01~ 2QQ~I C'JCJ_Q QJ'f1Q ~I £1~ Ol6QJ'&IQ 6~~,Q Q~I 

iy~ 21Ql21Q 6QQ ~QQl'f11 6~1ffQ Q~I iy§ 21Ql21~t 6QQ 01~ 16 §Ji. Qq ~'<l, 6Q6Q 

G~~' ~QQ 21Ql21Q Q~I iy§ GQQ ?iitUQ QQ I 

16. GQ1~ 6~QIQ Q~I ~§ 6QQ ~Q ~Q6Q 11§.?l. 1 '<121 6'Sl00 iy~6Q 12 Q.~ . QWQ 

q_~Q. C'J~~QGQ GOQC'Jl~QIS! G<r11~ 2 Q~I 45 ?l?ii~, QlirJQ G~QI EiGGQ 6'Sl<C;lQ £1~1iy§ 
GQQ ?iitUQ QQ I 

\ 7 · GQI~ QIQGQIOQ '<JQ ~eJl0£il ~GQl~Q G2QeJ_GQ I 6QIQGQ e.i_QI QIQ <,()
0

'tl141Q OOYJ_Ciii'Q 

2QIOJ.Gl Q1°~%i> QIQ rn21~Q rnQGQ£ilGQ ~~e.i_6Q '<JQ0 GJQ.f;\~ 15 ~ QIQ <filQ1~QGQ 
~~e.i_6Q I 6GGQ 6QIOGQ 6Q6QI~ QIQ e.i_6Q ~tUQ QQ I 

4.5 Ql~l~Q <C1~11'ii?Q~ (3 <ClYll~I~ (Solution of Exponential Equations) : 

q_<q) u~Gl16Q 'Ql<C;l ~' Qlf!~1Q ~Qirl~~Q «12 «j_GQW 621Q <,()IQ~ ! 6<,(J <,()<;!@ ~Q<rl~~lii 
Q@ QQ QIOl~Q «l<rl1QQG1Q «l<r!ICJI~ «lf!Qll10. C'Jl6Ql'O'';i'I '<12 C'J~6~Q6t,) ~!a l QQQI I 

?ii~§~g Q<r\1QQ61 IOJ.~'il! Qla4 QQ I 
(i) 3' +I = 9 (ii) 2' - 42x - I = 0 

QU) Q<r\1QQ61IOJ.~Q6Q QIOll;i' ~~Q '<l~· C'J~IO QI~ ~IQI iyQl~G Ei21Q~§ I 

( '<JQICJ_Q W~IQ QI~ ~~ Ei21QrnEiQ) 

W~16' Qti\ '<JQ0 Ql911;;' ~IQI ~Qli\6' 62~eJ,QI Q<rllQQGl~ Ql6'1t;:'IQ c<!Y11QQG1 

(EXilon~ntial Equation) ~l!tll'<I I 

QIG 'U''CijQ 6£1Q GeJY ~6QIQ QQ W6'il 6QEi~Q QIOl~Q «l<rt1QQG1Q «l<r!ICJl<fil QQQI Ql21 

€~~a> 0, a ~1, x, ye R 626Q, a'= ai => x = y I 

~~Qll : 8Q6<r10. <(;le.JI Ql@Q Ql<C;lll;i' Q~~ QIQQ'CijQ Z'Jl6Ql0<fillGQ ~IG<rl CJ<fill8_Q GJICJIQ 

6<fi1Qe.i_6Q I a= 1 626Q ~on: ~on: 'fl_Q4 Q~~ x (3 y '<JIG <rl.U a' = a' 62Q I GQGJ_ a' = a' => x = y 

«1\i4 6~Q ~12 I 6«.12 QIQ61~ a > 0 (3 a*- l 'ii! <,()~~68 ~C'JIQQI I 

8101~Q «l<rt1QQ61 '<!me.JI~ QQQI rnG' «l'il1QQ61 Q QQ~ rn~GQ C'JICJlt.1 'ii! <,(J<;lj~ QQQI~ 
GEi~ I '<121 «lYllCJl<fil Q iyCJI~ Ei«llrn~ I '<121 Q8Q Ei2Q~ <Qll21 ~~ QQl2Q61IOJ.~'il! QIC14 QEi~t 

~1~81QQ I 

QQl2Q~ - 12 : «lY'llCJI~ QQ : 4 x+I = 64 

c<!YtlCJlg : 4 x+ I = 64 ~ 4 x1 
I = 4 3 

( ·;64 = 4 3. QQQ rnfJEiQ C'JICJIQS! 4 QQIQQI) 

=> X + l = 3 ~ X = 3 - 1 = 2 ( QOO) 
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fi)Qlii>Q€1 - 13 : QlrnCJI~ QQ 2x - 4 2x-I = O 

«JYllCJI~ : 2x - 4 2x-I = 0 :::) 2x = 4 2x-I 

~ 2x = (2 2
)
2x- I (·: 4 = 22, QQQ rn.qjE;Q ~ICllQ 3? 2 QQIQQI) 

~ 2x = 22<2x- ll = 24x-2 (Ql~I'"' ~QYI (a "r =a nm Q ~E;QIQ QQIQQI] 

~ x = 4x - 2 :::) x - 4x = -2 :::) -3x = -2 :::) x = - 2 
= ~ 

-3 3 (Q~Q) 

QQl2Q€1 - 14 : Qlfl!Cll~ QQ : 2 x+2 X 3 x- Z = 96 

~rnCll~ : 2 x+z X 3 x-2 = 96 :::) 2x X 22 X 3x X 3 -2 = 96 

. 96 9 
:::)2xxY= 

2
2xr2 :::)(2x3?=96x '4 :::)6x=216:::)6x=6 3 :::)~=3 (Q~Q) 

QQl2Q€1 - 15 : Qlfl!Cll~ QQ : 4x - 3 X 2 x+I + 8 = 0 

I. 

«!YI ICI I~ : 4 x - 3 X 2 x+ 1 + 8 = 0 

:::) (22Y - 3 X 2x X 2 + 8 = 0 :::) 2 2x - 6 X 2x + 8 = 0 

YIE;~Q 2x = q E;QE;Q QIY11QQ61~ q2 - 6q + 8 = 0 62Q I 

:::) q2 - 4q - 2q + 8 = 0:::) q(q-4)- 2 (q - 4) = 0 

:::) (q - 4) (q - 2) = 0:::) q- 4 = 0 W~JQI q - 2 = 0 

:::) q = 4 ~eJQI q = 2:::) 2x = 4 ~eJQI 2x = 2 :::) 2x = 22 ~elQI 2x = 2 1 

~ x = 2 ~elQI x = 1 

~ica11tfn'~1 - 4( d) 
Ql~l~Q QIY11QQ61~~Q QIQ' I 

(i) 3x = 4,' (ii) Y = 4, (iii) 
3

1
x = 81, (iv) ~x = 1 , (v) 3x-2 = 27, (vi) 22x - 4 = 0 

QIYllCll~ QQ I 

(i) 4Y = 8 (ii) 
2

1
x = 16, (iii) 2x - 8 =O , (iv) 3Y = if3 (v) 7~Y = 49 (vi) 6x = 12~6 

QIYllCll~ QQ I 

(i) 22x = 16, (ii) y+z = 81, (iii) 5Y = 5. JS, (iv) 25x = 125, (v) 43x+I = 64 

QIYllCll~ QQ : 

(i) ( J3(s =(VJ(, 

(iv) 3x+S - 3 x+3 = ~ 
3 

(vii) 3 x+i + 3 x+4 = 810, 

(x) 9" - 4 X 3x+I + 27 = 0 

(ii) 3 y+i X 27 3-y = 2187, (iii) 4 x+I + 2 2x = 40, 

(v) 4 X 2 x-1 = 8x' (vi) 3x+2 + 3x = 30 ' 

(viii) 2 3-x X 4 ix-I = 16 (ix) 2x+z X 3x-J = 288, 

••• 
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