
(RATIO AND PROPORTION) 

6.1. @O~~~"'I (Introduction) : 

Q..ElY1Y116g 6Q~~g 91Qg6Q ~6gQ Q~ QI. 8Qle}Q <(]0 VJ'516Q ~IC<J.~ I «llCJIQG198 '<JQ \JQIQQ 

~Q~ 8'itle1~ ~Gll8Q (Quality) Qfl.I 8QY116118Q (Quantity) QIQ6Q Q_Qgl QQeJI~ I '<JQ ~191kJ. 
~Q~ 8'itleJ~ 8QY11Gl ~ij£.l. «llCJIQGl98 6Q69 Qq QI 6Q~1 6Q69 ~Gl QI ~0~ ~\QI Q_Qg\ QQeJI~ ·I 

Qq QI 6Q~1 6la~6Q Q~£.l. <(]lg «l0~YIQ 68'~161 ~IQI Q_Qgl QQQI 6Q6Q ~Gl QI ~0~ 6!a~6Q 

~~819Q·\l60.IQ QQ Q_Qgl QQeJI~ I tt_Q 6'2]Gl1Yll<n'.~6Q ~6Y1~16g ~~8.19 (3 «1Yll~<tll9 «l~~6Q Q~ 

-~I~~ I QQ~ \JQIQQ ~~819, «lY11~819 «lA.~lQ QQ~ g~QI '<JQ0 gg g~Ql~~QQ \l60.IQ6Q 

<tll~Ql~GQ g~Q «lYllCJlgQ \lGllQl «lA.~lQ ~CJQ ~16Gl~<n'I gg ~~IQQ YJ..~4 Q6Q~4 I 

6.2. C'.l'iiOlg (Ratio) : 

8'itleJ~~GQ Q_Qgl8G ~eJ6Q ~~819 Q4Q2lQ QQl~l'<l I Q_Qgl QQQI~ 626G Q_QglQ 

_Q~'91_~G '<JG 9191Q QI '<JG \JQIQQ 62QI ~IQ~4Q I , 

'<l"flil: ~~ Ql~IQi ~I ~Q, ~21Yl QI~ ~lQ Ql~Q 6G661 ~~ Ql · 6~61 ~0~, '(]'i?I 

600 QI~ '91 '<1°~41~1QI Qll~ ~, 61121S, ~2.IYI C3 ~lQ Ql~~Q Yl~ll ~~161 (Ratio) ~ISUl'<I I · 

QQl2QGl «J~8 30 ~~Q ~ 6 ~~Q, '<l2 «lY1~191Q Ql~<ti:0.~ ~Q~I G6Q 6Q~l~l'<l 6~, 30 

-~ ~ ~ ~ ~ 30 
Yl~Q, 6 Yl~QQ 5 ~Gl I 69~.)0 Yl~Q (3 6 Yl~Q rn.ll} C'.1~819 62Qii: 6 QI 5:1 

'<l016Q C'.J~<tll9~ '<JG tt_~ «l0~41~1QI \lGl~9 62GI I 

qgQ 25 8Q((]I, 1 ~~I QI 100 8Q((]IQ 1
2

0~ QI ~ 

:. 25 8Q((]I (3 1 ~'iii rn.l'il C'.l'l,819 62Q~ 1
2
;

0 
QI I :4 

Y16gGQl~IQ; 6Q@-.cJ -.cJGG6Q ~Ql~9 QI~ ~Q~ a (3 b C'.16~ I a QI~ ~2 b QI~ C'.Jg<Jl9Q a:b ... .... 

QI ~ ~IQI ~GI~ GQl~I'(] I (a:b ~a ~~819 b QI a is to b ElQIQ <J~l~l'<l I) 
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- a -
~fi~: a:b ~ QQi ~16Q b ~IQI ~QI~ QQl<Q16@ ~ct! "<l016Q ~'ri'..Ql~62Q 60, a ~b <tj!IQI 

~IQ QQl01Q 012 I ~~ QQIQQGlb.l_ v.l~ 62Q I 

Y160Gi'Q ~Gl 6@1Q~ 81~6Q I 00 ~1q ~~('JQI '<]Q <q)l«l ~'ii_£11<n'1Q OQQI~ 02'.ll<OlQI I '<l21~ 
{jQQI <;JY!Q6Q Xil'Q ~Q,Qlti6Q ~Q..Y 621QQ@I I Q~ Q~ 6@1Q ~2 ~Q..Y Q~qg £11<n'1Q 6«1Qi;:;> ___ . 

~\>'611 621Q816Q 6QIQ «16~2 QQ 681Q«1_6Q '<JGGI 6Q6@ I 8'~6Q '<l2 £1101QQ '<JQ 0q01 8Q1!81 

Q6)QI 81Q ~lgQ~ Q~IQGI I . .. -
"' 8Q1!81 86Q ~G118~QI 6~ 81g1Q 8Ql('}6Q Qia g12 I ~Q gqgl6Q 50 ~lq ~~ PJQ, 6G6Q 

0~ <3 Q~Q ~q_81G 50:0 62Q I 

~q_£11GQ ~el 2QG1 cr(62 I ~21 'i_~%'l~ Q <ii_Q~ 8QI('} Ylct!G)_ 6Ql~Q6Q a ~IQ PJGG ci<n'Y~. b 

(;)1<01 62Q I 

~q_rng a: b 6Q a <yeJY! 8Q '<JQ0 b ~G1Q 8Q I '<l016Q a (3 b <ii_Q~ 8Q QI QI~ I a ~eJYl 8Q~ 

~Q t:JQ (antecedent) (3 b ~Gm 8Qlii QQQ 8Q (consequent) 1ii21~1~ I · 
_a 2 < . _ _ _ 2 

0Q b = S ~. '<l016Q ~Q 2; QQQ8Q 5 I 6G~JjJeJYI QI~ 2, ~121 ~1Q QI~ SQ S CJ0~ . I 

- . - - a 5 -c .;::.ri 
£«128Q ~Q b = 2 ll'<l, ~OIGQ ~Q8Q 5; QQQ8Q 2 I 

. - . - - 5 .. 
Gti~ ~eJYI QI~ 5, 0121 ~910. QI~ 2Q 2 ~Gl I · · -·. 

- 30 ~~I 
~Q <ii_Q~Gl(;ii tJl~6Q 30 ~(;iii (3 4~ ~(;iii eJl'<l, 6G6Q 91'2 81~6Q PJQI ~'21Q ~q_819 

42 
~ii 

30 . 30 15 5 ' . 
= 

42 
I ~016Q Q~Y QQ, 

42 
= 2i = 7 I ~e!b.l_ ~~QI 60, <yeJY! QY§Q r;;t(;iil 5 ~Gl 626~, : 

~91Q c;;iy§Q r;;t(;iil 7 ~GI 62Q I 

~Qll - (i) : 4 Q6Ql~lq (3 9 Q6Ql~lrl_Q ~q_rn~, 4 r;;ig, (3 9 r;;ig, Q C'.Jq_81G, 4 Qr;;tQ (3 '9 

Q\>'Q ~q_rng 4: 9 I _ 

(ii) 6Q1Gl~ ~q_tJIG6Q ~Q (3 QQQ Ql~~Qlii ~Q «lY!lg CJGl~Y (Non-Zero) Ql~~IQI COJ..Gl<n' - · 

QI 2QG1 QQl~I~, 91~1626@ CJq_tJIGQ Q_QY CJ8QQQ9 Q2Q I 

(iii) ~q_819 6Q~ E;Q@~ QI~ QI ~Q «1°~Yl~IQI ~Ql~g ~~ I ~21 ~QQ 0GQ68~ 

(Indepedent of unit) QI~ I 

6.2.1 ~~ ~~~I~ : (Different type of ratios) 
< 

9Ql~l6' (Duplicate Ratio) : .. 
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• • 

Q~f~£lfg (Triplicate Ratio) : 

a.i a 2 8 
b1 ~ b Q Qgl~OIG' lil._21~M I QQl2QS1 ~62..8 , ) Q Qgl~OIG' 

27 

Qg1grn9~ 62Qiii ! x ! x ! I 
... b b b 

< - < 
Q£lQQl_fci£llg ~RI QQl~~l"I.£llg (Subduplicate Ratio) : 

a1 Ja a "' l° QI Jb ~ b ~~81G'6Q Q8QQl~£11g lil._21~M I 
b- . 2 4 . 4 16 < 

QOl2Q61 «,jQO, - (3 - ~eJIQ60 - (3 - Q Q8QQlg£11G' I 
'- 3 5 - 9 25 .. 

Q£lQ~l~lg §RI Q~~~l"I.£lig (Sub-Triplicate Ratio) : 

a3 Va 1 QI lfb lil_ ~ ~~OIG'Q Q£1Qgl~81G' lil._21~1'<l I 

b 2 5 8 125 < 

QOi2QS1 «J62..8, 3 (3 6 ~eJl~Gf1 D (3 216 Q QOQQl~OIG' I 

ty6'6Qlrn Zl"I.£llg (Inverse Ratio) : 

6QIEJ~ ~~OIG'Q ~QOQ (3 Q@Q £1Qlil.. ~eJl~Eif1 Q@Q£1Q (3 ~Q£10 QQ606Q, 6~Q ~G'g 
~~OIG'~ ~ij 62Q, G'l211il.. 6QQ ~~OIG'Q QGl6Qlf11 ~~OIG' lil..21~·1-<l I 

2 4 ~ 3 5 
QOl2Q61 «,j62._£1, } (3 S Q QG'6Ql01 ~g£11G' ~eJl~60 l (3 4 62Q I 

6~Q"' Zl@lg (Ce>mpound Ratio) : 

~ ~ a c e ~ ~ ::;i~ ace .... . 
~~819 ~gQ ~O b, d, f ..... ~~~; 696Q 6Q~G'QQ 6~1QQ ~~OIG' 62Q, bdf .... . . 

15 x 3 x l3 x 5 25 . 
I 5 : 2 , 3:4, 13:9 (3 5:26 Q E)~QQ ~~819 = 2x4x9x26 16 

6.3 : <.Cl~l~£llg (Proportion) : 

a c ~ 

QQ QI 6'66'1~~ ~~£116'Q !C'JfilWI~ <Clf11~£116' <l_~l~l'<l I - "' - 6Ql~'<I <.Clf11~£116' I .. .. b d .. 

'<l~ !C'Jf11~£116'~ a:b :: c:d 91 a:b = c:d fi~ 6Q~l~IQ£116Q I '<1016Q QI~ ~16QI~ .. .. 
a,b,c,d !C'Jf11~£116'1 (Proportional) 91 ~f11@16' ~\'i I 

Q86Qlg '<l01~8196Q a,b,c,d lil.. ~eJl~6f1 QeJf1, ~~11~, ~91Q (3 ~~cl £1Q QI QI~ ~211C'.ll-<l I 

a (3 d Gl_ Ql~QI~ (extremes) '<JQ0 b (3 c 'ii, rn.JQI~ (means) lil._21~1-<l . I d Ql~lil_ a, b (3 c Ql~~m 
~~<1 Qf11~8191 (Fourth proportional) lil._21~1'<1 I 

a, b, c (3 d Qf11~81G'1 626Q, a : b = c : d 62Q I 
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~ ! = £ ~ ad = be [bd ~IQI QQQ 'tll~~ 'OJ._QIQQI ] 
b d 

:. \Jl~QI~ ~QQ 'OJ._QOQ = Yl~QI~ ~QQ 'OJ._QOQ 

~eJIG, ~IQ6QI~ Qli <C'JY11~1~1 626Q, gl~ Qli~QQ ~€1£1'~, Yl~Qli~QQ ~€1£1'~ '<12 

~~1~629 I 

~ a c e ~ 

~~: ~Q b=d=f= ... ~'<l, 9121626Q, a,b,c,d,e,f .... Ql~Yllg '<lYll~'tllG1626Q I 

6.3.1 : ~Q c;(]f11~£llG' (Continued Proportion) : 

QIY,~IG1Q §§Elg@ QI~ YI~~ ~e!Yl (3 ~G1Q Ql~Q ~~'tll9, ~Q ~91Q (3 ~gm Ql~Q ~~'tllG 

(Cl~ «!Yl(g ~'(!, 6«1 ~~'tllG QI~~~ ~~Q '<l911~'tll9 ~21~1'<l '(JQ0 Q~ Ql~'OJ._§lil_ ~~Q '<lYll~'tllG1 

G?21~1'-Q I ... 
., ab ~~ .,~~ 

W~JIG', b = ~ I '-QOl6Q ~e!YI ~~'tllGQ QGIQ Ql'61, ~gm ~~'tllGQ ~Q QI~ '<l2G '<lY'llg 

~~I 

a:b :: b:c 6Q@'-Q ~~Q «lYll~'tllG I '-QOl6Q b ~a ~ c Q YI~ '<lYll~'tll6'1 (mean propor

tional) (3 c ~a (3 b Q ~6'1Q «1Yll~'tll611 (third proportional) ~21~1'<1 I 

6«12'tlQ ~IQ6Q@ QI 6'6G'ICJQ QI~~ 6~ ~~Q «lYll~'tllG' «lA.I& ~ij 621Q't:JIQQ I 

~ a b c 
a,b,c,d ... ~YIQ «1Yll~'tll6'1 626Q, b = c = d = ...... . 

~ a b ., 
a, b, c ~YIQ «1Yll~'tllG1 => b = c => ac = b2 

( QQQ 'tll~~ be ~IQI 'OJ._Qg Q6Q) 
. - ..... < 

:. ~IQQI~ ~QQ ~€1£1'~ = Y1~Ql\11Q 9Q I 

~a16', (Yi~ c;(]f11~g1e1)2 = g1QQ1il ~aQ ~€1£1'~ 1 
- < ~9lf : a,b,c,d ~Q '<1Y11~19162E>Q, 6'<1Y116~ '<19~1 '<IYll~l91 6~9 I 

~e'J1g !=~=~ => !=£ 
'b c d b d 

~a,b,c,d «1Yll@IG1626Q, 6«l'OJ._§Q ~~Q «1Y11@16'1 gE)QIQ'tllQ~ I QQl2QQ <;J~'tl 5, 10, 

7, 14 '<!Y11@1611, Yll~ ~~Q «1Yll~'tll611 ~2§ I 

&.4 "1Yll~IQ '<lfle1Q ~~ g~QI : 

6QIQ~ 6Q@'<l QYll~'tllG~ E)gQ, 6«lel61 ~16Y1 ~IQ 6Q66'@ ~IY'll~Q ~gg ~~'tllG ~fii' 

i?OOl§91 I 6Ql'OJ._§Q YJ.9 ~~lgQ 6Q@'<l ~~QI 6QIQ Q(;~g ~'<I I Q~g '611~6Q '<l2 ~~Ql'OJ._§QQ 
~~ Q~~IQ611 ~ij~ \l6614Gil ~~QI 'tllQ 6Q@'<l 6Q@'<l glY1QQ61 QQl~IQ~ I 

l OUet - a c b d 
• .... ,_.1~19 ~iQI (lnvertendo) : b = d =>a= c 
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c:in1.111 • a c 
~TIQI • b=d ~ bc=ad 

be ad < · b d 
=> ac = ac ( Q~Q 81<tiJ~ ac ~IQI ~IQ Q6Q) => a= c 

2. '<lQl~Q g~QI (Alternendo) : ! = £ ~ ~ = E. 
. b d . c d 

a c · 
gAIQ: b=d => ad= be 

ad be .,. a b 
=> cd = cd ( Q~Q 81<tiJ~ cd ~IQI QIQ ~6Q) => c = d 

3. 6x::JIQ g~QI (Componendo) : ! = £ => a+ b = c + d 
b d b d 

gAIQ: ~=% => ~+l=.%+1 (QQQ 91~6Q l 6~1'01 Q6Q) 

a+b c+d =>-=-
b d 

4. ~6QIQ g~a1: ~=£~ a-b = c-d 
b d b d 

a c a c "' ~ 
gAIQ: b=d => b-1 = d-1 (QQQ 81<~1£1 l Q6~1Q Q6Q) 

a-b c-d 
=>-=-

b d 

- d d n· 'd d. ) a c a+b c+d s. ·6XJIQl~Q g~al (Componen oan 1v1 en o : b=d~ a-b = c-d 

gAI~ : ~= %~ a~b = c:d (6~1Q ~~QI) 

Cl~~!=£~ a-b = c-d (Q6QIQ ~§QI) 
~ . b d b d ~ 

(1) ~(2) ~IQI QIQ Q6Q, :::=~:: 
. - a c a c a+c 

6. ~06x::JIQ gQQI (Addendo): b=d~ b=d= b+d 

.. ... .. (1) 

····· (2) 

(~I~~) 

· a c a b ~ ) a+c b+d ~ 
gAIQ : b = d ~ c = d ( '<JQl~Q cy~QI => -c - = -d - ( 6~1Q cy~QI) 

a+ c = ~ ('<IQl~Q ct§QI) => b+d d !d~ 

(~I~~) 
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~~~I~:!=~=!= .. .... . ~!=~=! = a+c+e+ .. . 
... b d f b d f b + d + f + ... . 

a c e 
~Ylltl : YlG~Q b = d = f =. ·· ·· · = k 

a = 1::k, c = ck. e = fk. . . . QX>'YI~ I 

. a+c+e+ ... = bk+dk+fk+ .. .. = k(b+d+f+ ... ) = k 
.. b+d+f+.... b+d+f+..... b+d+f+ .. .. . 

GX>'q .! = ~ = ! = a +c+e+.. .. ('YY11~9) 
b d f ...... b+d+f+ .. ... 

QQ19Qtl - 1: 

Ci) 1, 13 (3 14 Q ~a «1Y11~81X>'1 gttla ~Q 1 

(i i) a3
- b3 +ab (a-b), a2- b2 Q ~91Q «ml~8191 6~69 ? 

(iii) a-b <3 4(a-b) Q Yl~ «1Y1108191 gtda ~Q I ... 
l(]Yll~I~ : ( i) Y16~Ql~IQ ~~a «1Y11~816'1 62Qi x 

=> 7:13 = 14: x 

7 14 => - = - => 7x = 13 x 14 => x = 26 
13 x• 

:. ~~a <(lfll~rng1 6Wi 26 I 

(ii) YtG~Q ~gm «1Y1l~816'1 G2Qi x 

69q a3- b3 +ab (a-b): a2- b2 = a2- b2 : x 

a3 -b3 +ab(a-b) _ a2 -b2 

=> a2-b2 - x 

=> x[(a~b) (a2 +ab+ b2) +ab (a-b)] = (a2-b2)2 
=> x(a-b) (a2 + 2ab + b2) =[(a+b) (a-b)]2 
=> x(a-b) (a+ b)2 =(a+b)2 (a-b)2 

=> x(a-b) = (a-b)2 => x =a- b 

(Q@Q) 

:. ~g1Q «1Y11~8191 62Qi (a-~) I (~) 

(iii) Y16~ Yl~ '<1Y11~8191 x 
:. ~l~Qli~QQ ~610~ = Yl~QliQ QQ 

:. (a-b) x 4 (a-b) = x2 

=> x2 = 4 (a-b)2 = [±2(a - b)]2 
=> x = ± 2 ( a-b) 
:. YI~ '<1Yll~lg1 62Qe 2 (a-b) QI 2 (b-a) I (QOO) 
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~91i'Q€1- 2: 

x:y = 2:3 6~Q, ·sx-2y: x+3y Q ~4 g~£1Gl QQ I 

'<W11~1~ : x:y = 2:3 (~Gl) 

Sx 

5x-2y : x+ 3y = 
Sx - 2 -- 2 

3 
y = _Y_ (~Q (3 QQQ y c.llQI ~IQ'1'6Q) 

x + y x .... '1t 
-+3 

I 0 - 6 4 = -
2 + 9 I I 

= 5x-2y: x+3y = 4:11 

~91i'Q€13: 

y 

(~) 

a, b, c, d <C'IY11~£11G'1 626Q 'Y~IQ QQ 6~ a2 : b2 = a2 + c2 
: b2 + d2 I 

'<1911~1~ : a, b, c d <C.1~1~£11G'1 

a c :. b=d = k (~6gQQl~IQ) ~ a=bk 6l c = dk 

91~£1~ = ~ = (bk)2 = b2k2 = k2 
b2 b2 b2 

~~61£1~ = a2 + c2 = (bk)2 +(dk)2 k2(b2 +d2) = k2 
b2+d2 b2+d2 b2+d2 

2 2 2 

(1) l3 6}.(2) ~=~ 
b2 b2+d2 . 

:. a2: b2 = a2 + c2 : b2 + d2 

~91i'Q€1- 4: 

········· (1) 

........ (2) 

a, b (3 c ~flQ <a~l~£11G'1 626Q, 'Y~IQ QQ 6~ (a+b+c) (a-b+c) = a2 + b2+ c2 I 
~ a b 

'<1911~1~ : a,b,c '1fl'1' Qf11~£11G'1 I 6~~ b =-; ~ ac=b2 

QlflO~ (a+b+c) (a-b+c) = [(a+c)+b] [(a+c}-b] 

~li'Q" - 5: 

= (a+c)2-b2 = a2+ 2ac + c2 - b2 

=a2 +2b2 +c2 -b2 (·:ac=b2) 

= a2 + b2 + c2 91~£1~ = ~~GI £1~ ( ~1~g) 

x+Sy : x-Sy = 4:7 6~6Q 3x+5y : 3x-5y Q ~lg ~Q QQ I 

x +Sy _ 4 (x+5y)+(x-5y) 4+7 
'<lfll~I~: x - Sy - 7 ~ (x+5y)-(x-5y) = 4-7 (6~1Ql~Q ~~QI) 
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2x =..!...!._~~=-SS::::::} 3x =~(-SS)::::} 3x = (-11) 
~ I Oy - 3 y 3 Sy S 3 Sy I 

3x+5y (-11)+ I ~ 3x+5y -10 5 
~ 3x-5y = (-11)-1 (6~IQl~GH.;J~QI)::::::} 3x-5y = -12 = 6 
:. 3x + 5y : 3x - 5y = 5:6 (QOO) 

QQliQt;'I - 6: 

a,b,c,d,e,f '<JY'll~8191 626Q ~Yll~ QQ 6~, (a2+c2+e2
) (b2+d2+f2) =(ab+ cd + ef)2 

a c e . 
~fll~I~ : a,b,c,d,e,f l(JY11~8191, 69~ b = d = f = k ( Y16gQQ) 

:. a = bk, c = dk, e = fk 

Ql~8~ = ( a2+c2+e2
) (b2+d2+f2) = (b2k2+ d2k2+f2k2)(b2+d2+f2) 

= k2(b2+d2+f2) (b2+d2+f2) = k2(b2+ d2+r)2 ... .. (I) 

Q~~8~ = (ab+ cd+ ef)2 = (bkb +dkd+fkf)2 = (b2k +d2k+f2k)2 

= k2(b2+d2+f2)2 .. ........ (2) 

(I) (3 (2) ~ (a2+c2+e2) (b2+d2+f?) =(ab+ cd+ ef)2 (~Y11~9) 

QQl~t;l - 7 : 

~~fol (3 g~91'il'Q QQ~lg QQl(JQ ~~819 9 : 7 I 4 ~ Q._6Q 61(J~lg'il'Q QQl(JQ ~~819 

4 : 3 e!,QI I 696Q 4 Q<8 86Q 6'<1~1g~Q QQ'<JQ ~~819 6Q69 62Q ? 

~fll~I~ : ~6gQQ ~~folQ QQ~lg QQl(J 9x Q<8 (3 g~91Q QQ~lg QQ'<l 7x Q<8 I 
- < < < < . 

~IQ~ Q..6Q 6'<lf!IWQ QQ'<l ~ell~6~ (9x-4) Q~ (3 (7x-4) ~ e!,QI I 

9x-4 4 
~rqil~'<ll6Q 7x - 4 "" 3 
::::::} 27x-12 = 28x-16 ::::::} x = 4 

~IQ~ 86Q 6'<1Yllg'il'Q QQ'<l 62Q (9x+4) ~ (3 (7x+4) Q<8 I 

9x + 4 9(4) + 4 - 40 - 5 
7x + 4 = 7(4) + 4 - 32-- 4 
:. 4 ~ 86Q 6'<1Yllg'il'Q QQ'<JQ ~~mg 5 : 4 62Q I 

Q91iQ'1- 8: 

7000 ~IQ A B (3 C f1~6Q -<J8Q Ql~Q~ 6~ A (3 B, B (3 C 81ge/QI ~IQ ~~19 ~ell~6Yl 
.... ' 

2 : 3 (3 3 : 4 629 I 

'<lfll~I~ : Yi6gQQ A, B, C 81geJ.QI ~.-1 ~ell~6~ a, b, c I 
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'Y~l~«l16Q !. = ~ (3 _!: = i => !_ = _!: (3 E_ = ~ a b (3 b c 
b 3 c s 2 3 4 s => s=12 12=1s 

a b c 
. . S = 12 =ls = k ( ~()gQQl!JIQ) 

.. a = 8k, b=l2k, c=1Sk ...... ........ (1) 

~cqjl~«l16Q a + b + c = 7000 => 8k + l 2k + l Sk = .7000 

=> 3Sk = 7000 :. k = 200 

k Q "12 ~lg~ ( 1) 6Q 'f,J6QIQ Q6Q, 

a= 1600, b = 2400, c = 3000 

:. A, B, C Q ~~I !JeJl~6Yl 1600 ~~I, 2400 ~~I (3 3000 ~~I I (Q~Q) 

~Ql~'1- 9: 

6Ql~'-Q QQ41~QQ W~Yl, gQyi (3 Q~Yl 6~6116Q ~I~ (3 ~1~1 «l0~41Q ~~£)lg !JeJl~6Yl 3 : l , 

s : 3 <3 7: s ~6~ 1 cy§ 6~6116Q !JQ «JY'i1g «J0~4Q QQ41e11 a1~1~ ()g6Q, QQ41~a6Q ~1~ (3 ~1~1 

«J0~41Q ~~£J1g §~a QQ 1 

«lVll~I~ : Y.16~QQ ~~yi 6~6116Q ~I~ «1°~41 3x (3 ~1~1 «1°~41 x 

:. ~~~ 6~6116Q QQ41e11 «1°~41 = 3x + x = 4x 

goo 6~6116Q ~I~ «1°~41 Sy (3 3y ~l~l «1°~41 

gQ~ 6~6116Q QQ41a1 «l0~41 = Sy + 3y = 8y 

Q~~ 6~G116Q ~I~ «1°~41 7z (3 ~1~1 «1°~41 Sz 

Q~~ 6~G116Q QQ41e11 Q0~41 = 7z + Sz = 12z 

~~l~Ql6Q 4x=8y=l2z 

. 4x =Sy= 12z => ~=r=~ =k (~EigQQl!JIQ) 
.. 24 24 24 6 3 2 

:. x = 6k, y = 3k, z =2k 

QQ41~Q6Q ~l~Q0~41 = x+3y+Sz "3Q0 ~1~1Q0~41 = 3x +Sy+ 7z 

x+3y+5z 
E)gq QQ41~QQ ~IQ (3 ~IQ1 «l0~YIQ ~~t]lg = 3x + 5y + 7z 

6k + 3(3k) + 5(2k) 6k + 9k +I Ok 25k 25 __ ..;._.....: ___ = =-=-
= 3(6k)+5(3k)+7(2k) 18k+15k+14k 47k 47 

:. QQYl~Q6Q ~IQ C3 ~IQ1 Q0~41Q ~~£Jig 2S:47 I (QOO) 
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W}Qli?Q'1 - l 0 : . 

6£11~-:J ~IQ91QIQ E>~~Q 6QQ4 (3 'Y'QQ ~~819 2: 1 (3 ~~ 6Ql~'<J ~IQ~%i'IQ E;~QQ E;QQ4 

C3 Q~bl ~~819 4:3 ~6~ IQ~ E>~~Q E>~~~QQ ~~819 2:3 626Q, 6<C1Yilgl;;'Q tJQ<Cl1YllQ ~gt:JIG' . 
.... 

6"6b' ? 

~YllCJfg : Y!E)~Q 'YeJY! ~IQ9E)~~Q E)QQ4 = 2x (3 'Y'Q = X '<JQ0 

~ """"~ 

~910. ~IQ96~~Q 6QQ4 = 4y 'Y'S= 3y 

QeJYl 6~~Q 6~~~Q = 2x • x= 2x2 '<JQ0 ~910. 6~~Q 6~~XJ'Q = 4y . 3y= I 2y2 

2x
2 

2 X 2 
Q.qjlg<CJl6Q - 2 = - ~ x2 = 4y2 ~ x = 2y ~ - = -

.... 12y 3 y I 

Q_~ 'YeJYI 6~~Q tlQQ1Yll = 2 (2x+x)= 6x -QQ0 ~910. E)~~Q 8QQ1Yll = 2(4y+3y)=14y 
·0 

~ 6x 6 2 12 6 
E>Gq_ 8QQ1Yll ~QQ ~~819 = 

14
y = l4 x I= l4 =? 

:. E>~~~QQ £JQQ1YllQ ~~81g 6: 7 

~~'811Qcn'1 - 6 
1. oog1 Yi~bJ. 6'1.', QGlQ~ QI~ t_g4cs1g ~Q~ QQ 1 

(i) a:b=3:4, b:c=5:6, c:d=I I :9 626Q, a:d= .... (65:84, 30:40, 55:72, 45 : 63) 

.. a b c 2 a 
(n) "b=~=<l=s 626Q, <l= .... 

(iii) p:q :: r:s 626Q, p:r = ... 

(iv) a:b=2:3 626Q, (4a+b) : (2a+3b) = .... 

(v) 2x=3y=4z 626Q, x:y:z = .... 

(vi) x:y=2:5, y:z=3:4 626Q, x:y:z = ... . 

(vii) 3:(k+2) :: 5:(k+4) 626Q, k = .. .. 

2. ~ g§ ~§Q OQ, QI ~~ Q~I~ I 

(
4 5 8 2) 
25, 2' 125' 25 

(q:s, s:q, p:s, q:r) 

(3:5, 5:8, 7:9, 11:13) 

(2:3:4,6:4:3,2:3:4, 4:3:2) 

(20:15:6, 6:15:20, 2:5:3, 5:~:4) 

(2,4, 1,6) 

(i) a, b, c, d «1Yll~tll91 626Q, «!YI~ QI~ '<JQ ~191Q 62QI ~IQ~4Q I 

(ii) a, b, c, d «1Yll~tll91 626Q, 6«1Y116g ~~Q «1Yll~t:ll91 626Q 1. 

(iii) ~~Q «lYll~tll916Q «lYI~ QI~ -<JQ ~1910. 626Q I 

(iv) 916QI~ QI~ ~~Q «1Yll~tll91 626Q, 'YeJYI (3 9~e}Q ~~819, ~910. (3 Qg1QQ 

gg1~rng «129 «lY!lg I 
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3. 

4. 

5. 

6. 

7. 

8. 

< -
OOl~tllG '<12G '<IY!lg I 

(vi) ~16QI~ QI~ ~?iQ '<IYll~tllG1 626Q, <yeJYI (3 ~G1QQ ~~mg, <ye.JYl (3 ~G1QQ 
< -

QtlQQl~tllG '<12G QY!lg I 

(vii) a, b, c ~?iQ QYll~tllG1 626Q, a+2, b+2, c+2 Yl~ ~?iQ c;ay,1~rng1 62E>9 I 

(viii) ~16Q@ QI~ ~?;Q QYll~tll91 626Q, 6«1YllWQ ~9,~Yl ~QQ Yl~ ~~Q '<IYll~tllg1 
6269 I 

- - < - < 
g~ Ql~YllWQ ~el <CJYll~al91 ~Q QQ I 

(i) 5,7,15 (ii) 0.1, 0.01, 0,001 
(iii) a, a2b, a2b2 (iv) a2 - b2, a+b, a-b 
(v) a2+5a + 6 .- 3a + 6, 4a + 12 (vi) a3 - b3, a4+a2 b2 +b4, a - b 

00 Ql~YllWQ ~gig QYll~tll91 §4a QQ I 

(i) 9, 15 (ii) a2b, ab2 

(iii)x2 -y2, x+y (iv)~+~. ~a 2 +b2 
b a 

§~ Ql~~QQQ YI~ QYll~tl191 §4a QQ I 

(i) 9, 25 (ii) 4a2b, 9bc2 (iii) (a-b) (a+b)3, (a+b) (a-b)3 

(i) (2+a) (3 (5+a) Q ~RI «IYll~tll91 (3+a) 626Q, a Q ~Q4 §GJ._tl61 ~Q I 

(ii) 

(iii) 

(iv) 

(i) 

(ii) 

(iii) 

(iv) 

(i) 

(ii) 

(23-: x), (28- x) (3 (19- x) Q Yl~QYll~tll91 626Q, x Q Y,lg ~Q ~Q I 

a (3 c Q YI~ QYll~tll91 b 626Q, 'YY1161 QQ 6~ 

a2+b2 (3 b2+c2 Q Yl~ QYll~tll91 ab+bc 62E)Q I 

~Q b, a (3 c Q Yl~<CW11~tl191 ~'-Q 6969 'YYllGl QQ 6~, 

(ab+bc+ca)3 = abc (a+b+c)3 

1, 7, 17 'Y694Q6Q 6QfS <a0~41 6~1Q Q6Q, 6~1Q~9 ~~ ~?iQ QY11~tllG1 6269 ? 

6, 14, 18 C3 38 'Y694Q6Q 6Q69 6~1Q Q6Q 6~1Q~9~QQ '<!Yll~tllG1 6269 I 

5, 9, 17 'YE)G4Q6)_ 6~ Q0~41 Q(:;QIQ Q6Q, ~QIQ~9 ~QQ ~~ '<IY11~191 6269 . ? 

14, 17, 34 C3 42 'Y694Q6)_ 6QfS <C1°~41 Q6QIQ Q6Q, QGQIQ~~~ «1Yll~jg1 
6269? 

a:b = 2:3 626Q, (3a+4b): (4a+5b) Q YIQ4 §QtlGl QQ 1 
c... c... 

a:b=3:4 626Q, (6a+5b): (5a+4b) Q f1Q4 §QOO QQ I 
c... c... 
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(iii) 581 Iii a, b, c ~6~@ ~0~6Q QIQQQ 61(]£1~ 4a=5b=7c 629 1 · 

(iv) 6x +5y: 6x - 5y = 3:2 626Q, 2x+3y : 2x-3y Q 01~ ~Q QQ I 

(v) (a-b): (a+b) = 1:5 626Q, a2
- b2 

: a2+ b2 Q 01~ ~Q QQ I 

9. a, b, c, d ~ml'iiOIG1 626Q, 'Y01Gl QQ 6r(] 

(i) pa+qc : pb+qd=ma+nc : mb+nd 

(iii) b2 
: d2 = a2 + b2 

: c2 + d2 

ac a 2 
- 3c2 + Se 2 

(i) bd = b2 - 3d2 + sf2 

(ii) 3a+4b: 3c+4d= Ja2+b2 :Jc2+d2 

(iv) a2 + b2
: c2 + d2 = b2 + d2

: a2 + c2 

.. ace a 3 + c 3 + e 3 

(u) bdf = b 3 + d 3 + f 3 

... (a+c+e)3 _a3 +c3 +e3 . a c e 4a-6c-9e 
(m) (b+d+t)2 -b2 d2" fT (iv) b-d-f = 4b-6d-9f 

(v) (a2+c2+e2
) (b2+d2+f2) = (ab+cd+ef)2 

l l. a, b, c ~~Q Q10'ii01G1 626Q, 'Y01Gl QQ 6r(], 

(i) a:c = a2 : b2 (ii) a:c = (a2 + b2
) : (b2 + c2

) 

(iii) (a2+b2)(b2+c2) = (ab+bc)2 (iv) 2a + 3b : 3a + 2b = 2b + 3c:3b + 2c 

12. a, b, c, d ~~Q Q01fiiOIG1 626Q, 'Y01Gl QQ 6r(], 

(i) (b+c) (b+d)= (c+a)(c+d) 

ab+ cd b2 +d2 

(iii) ab-cd = b2 -d2 
(iv) a-b (3 c-d Q 0~ Q01fii~IG1 b--c 

(v) a2 - b2 (3 c2 - d1 Q ~RI Q0lfii~1g1 b2 ~ c2 

(vi) (b-c)2+(c-a)2 +(b-d)2 =(a-d)2 

2ab · x+a x+b 
13. (i) x = b 62£Q, <y01Gl QQ 6r(], ~ + x _ b = 2 I 

a+ 

6ab x + 3a + x + 3b = 2 1 
(ii) x = 626Q, 'Y01Gl QQ Gr(], x-3a x-3b 

a+ b 

x+4a x+4b 
(iii) x = Sabb 626Q, 'Y01Gl QQ Gr(], x-4a + x-4b = 2 1 

a+ 
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14. (i) x+y, y+z, x-y, y-z «1Y11~£1191 626Q, 

~Y1161 QQ ()~, x,y,z ~~Q «1Yll~t:ll91 626Q I 

(ii) _x_ =-Y- =-z- 626Q, ~Y1161 QQ ()~, (b-c)x + (c-a)y + (a-b)z = 0 
b+c c+a a+b · 

(iii) 
x y z 

2 2 = , 2 = 2 2 ()2()Q, 
b + be+ c c- + ca +a a + ab + b 

~0161 QQ ()~, (b -c) x + (c - a)y + (a-b)z = 0 
< 

15. ~§, ~ij 01~ ~Q Q~ Q~ I Q'61 ~ 9.._6Q ~ij (3 ~QQ QQ«lQ ~~mg 1 : 2 f,!QI I 0001g 

E>«lYllg~Q QQ«l GG69 ? 

16. QlQ ~ 9.._GQ ~§Q_ (3 ~§Q_Q QQQQ ~~gig 3 : 5 f,!QI I QIQQ~ £l()Q '<l2 ~~rng 5 : 7 

G2Q I ooyi1g Ql21Q QQ<() GQ()g ? 

17. 1400 ~61 ~l~elQI ()Ql~'<l QQ41~0.GQ ~I~ (3 ~~Q Q0~41Q ~~£119 35 : 2 ~()£' I ~IQ ~~Q 

()Q()g ~61 ~~Q QQ41~Q()Q E>~IQ()QE)Q, '<l2 ~~mg 25: 2 ()2Q ? 

18. 60 Q£1Q ~'2J61E)Q ~1Q (3 ~~ ~~mg 2: 1 I G«lelGQ ~IQ GQGg Q£1Q ~~ ~'611QGQ, 

~'2161GQ ~1Q (3 ~ ~~mg s : 5 G2Q ? 

19. A (3 B ~IQQ ~grng 3 : 2 '<JQ0 E)QY!lg~Q QYQQ ~gmg 5 : 3 eJG£1 I ~Q ~()gYQ 1500 .... .... 
£1~1 Ql!lQ G~elGQ, ()g()Q B Q ~IQ GQGg ? . 

20. (i) 001~ E)~, 3: 4 Q OOl@lg, 15: 17 Q ~QGQIY11~@lg'<JQ°25: 42 Q ~~l@lgQ 
G~QQ eJ~£11g 51 : 112 G2Q I 

(ii) 001~ G~, 7 : 6 Q 001~£119, 125 : 343 Q QgQ_~l'ii£119 '<JQ0 35 : 36 ~QGQl01 
eJg£119Q 6~QQ ~gmg 1 : 1 G2Q I .. .. 

21. 120 ~l'l_A,. B, C Yl~GQ '<J£1Q QltiQ~ 6~£1Q, G«1Y116g £11Qf,!QI £1~1~ ~ell~E>Yi 15 £1~1, 

10 ~I (3 5 £1~1 G01Q 6%Q, G«lYllg~Q ~Q~~ £1~1 2; 3, 4 «12 «m1g£J1g1 E>26Q I .... 

22. §§ 6'21611 Q~~ E>b!@-<i QQYl~QE>Q ~~Yl, goo (3 Q'61Y1 6'2!611Q ~1~ (3 ~1~1 «l0~41Q 2'.l~rng 

~eJl~G0 2 : 3, 3 : 7 (3 7 : 8 ~()£' I 6~611 QGg@GQ «101g «101g «1°~4Q {]QI £l~f,!6Q 696Q 

QQYl90.6Q ~I~ (3 ~1~1 «1°~41Q ~~£119 §~Q QQ I 

23. ~01~£119 Qfl.e?10. 9eN ~§QQ ~60.IQ()Q «lYllCJlg QQ I 

. /);. + Jh+I 5 .. .J3;+i + rx+i 
(l) 5x- J2x+I s= (u) J3x+l-M = 4 ("') ~+~ ll1 ,-- - b 

va+x-Ja-x -

••• 
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