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3ftfª\s 
(Indices)

kf7 
9

9.0 k'g/jnf]sg (Review)
cluNnf] sIffdf xfdLn] 3ftfª\ssf] ;/nLs/0fsf af/]df cWoog u/]sf 5f}F . oxfF 3ftfª\s o'St 
;dLs/0f ;DaGwL ;d:ofsf] ljifodf 5nkmn ug{] 5f}F .

tnsf] tflnsfdf vfnL 7fpF eg'{xf];\ . x sf] dfg slt x'Fbf lbOPsf] cj:yf dfGo x'G5 <

-s_ 2x = 2

x –3 –2 –1 0 1 2 3
2x

2–3 = 1
8

…… …… …… …… …… ……

-v_ 5x+1 = 125

x –3 –2 –1 0 1 2 3
5x+1

5–3+1 = 1
25

…… …… …… …… …… ……

-u_ 3x = 1
9

x –3 –2 –1 0 1 2 3
3x

3–3 = 1
27

…… …… …… …… …… ……

9.1 3ftfª\s o'St ;dLs/0f (Exponential Equations)
lj|mofsnfk 1

tn ;f]lwPsf 3ftfª\so'St ;dLs/0f s;/L xn ug]{ xf]nf, ;d"xdf 5nkmn ug'{xf];\\ M

-s_ 2x = 4	 -v_ 3x – 1 = 81	

-u_ 3x + 1 + 3x = 4
27 	 -3_ 3x  + 1

3x = 3
1
3
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k/LIf0f ubf{, x = 5
3x – 1 = 81
LHS 35 – 1

= 34 = 81
⸫ LHS = RHS
xfdLn] kQf nufPsf] x sf] dfg 5 ;xL 5 . 

x = 0, ±1, ±2, ±3, . . . /fVb} hfg] . 
x sf] dfg hltn] ;dLs/0f dfGo x'G5 
ToxL g} x sf] dfg x'G5 .

lbOPsf] 3ftfª\s o'St ;dLs/0fdf x 
sf] dfg 0, ±1, ±2, ±3, . . . /fVb} 
hfg]afx]s x sf] dfg kQf nufpg] 
csf]{ ljlw klg 5 ls <

-s_ 2x = 4  df x = 0, ± 1, ± 2, ± 3, . . /fVb} hfFbf x = 2  dfGo x'G5 . To;}n] x = 2 eof] . 

o;nfO{{ o;/L klg ug{ ;lsG5 . 

oxfF 2x = 4

or, 2x = 22

⇒ x = 2

-v_	 3x–1 = 81
or, 3x–1 = 34 

⇒ x – 1 = 4 

	 ⸫ x = 5

-u_ 3x+1 + 3x = 4
81

or, 3x × 31 + 3x = 4
81

or, 3x(3 + 1) = 4
81

or, 3x (4) = 4
81

or, 3x = 1
81  agfpg'k5{ .

or, 3x = 3–4

⇒ x = – 4

P Û of] tl/sf 5f]6f] / ;lhnf] /x]5 . cfwf/ 
a/fa/ x'Fbf 3ftfª\s klg a/fa/ x'g] /x]5 . 
To;}n] b'j}tkm{ Pp6} cfwf/ agfpg' kg]{ /x]5 .

k/LIf0f ubf{, x = –4
3x + 1 + 3x = 4

81
LHS 3–4 + 1 + 3–4 
= 3–3 + 3–4 

= 1
33   + 1

34

= 1
27  + 1

81

= 4
81 = RHS

xfdLn] kQf nufPsf] x sf] dfg –4 ;xL 5 . 
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-3_ 3x  + 1
3x = 3 1

3

of] 3ftfª\so'St ;dLs/0f cluNnf 3ftfª\so'St ;dLs/0feGbf s] km/s 5 <

or, 3x + 1
3x  = 3 1

3

or, 
(3x)2 + 1

3x = 10
3

or, 3 × (3x)2 + 3 = 10 × 3x

or, 3 × (3x)2  – 10 × 3x  + 3 = 0

of] 3x  sf] ju{ ;dLs/0f :j¿kdf /x]5, To;}n]

Dffgf}F 3x = a ...................... (i)

ca 3a2  – 10a  + 3 = 0

or, 3a2 – 9a – a + 3 = 0

or, 3a (a – 3) – 1(a – 3) = 0

or, (a – 3) (3a – 1) = 0

either, (a – 3) = 0 	 ⸫ a = 3

or, (3a – 1) = 0 	 ⸫ a = 1
3

ca a sf] dfg ;dLs/0f (i) df /fVbf, 

a = 3 eP 3x = 31 		 ⇒ x = 1
a = 1

3  eP 3x = 1
3  = 3–1 	 ⇒ x = –1

t;y{ x sf dfgx¿ 1 / –1 x'g\ . 

pbfx/0f 1
xn ug'{xf];\\ M  7x = 49
;dfwfg
oxfF 7x = 49

or, 7x = 72 

⇒ x = 2



184 ul0ft, sIff !)

pbfx/0f 2

xn ug'{xf];\\ M 4x–2 = 0.25

;dfwfg
oxfF 4x–2 = 0.25

or, (2)2(x–2) = 1
4   

or, (2)2(x–2) =  1
2

2

or, (2)2(x–2) = 2–2  

or, (2)2(x–2) = 2–2  

⇒ 2(x – 2) = –2  

or, x – 2 = – 1  

⸫ x = 1

 j}slNks tl/sf

oxfF 4x–2 = 0.25

or, 4x–2 = 1
4    

or, 4x–2 = (4)–1  
or, (4)(x–2) = (4) –1  
⇒ (x – 2) = –1  
or, x = – 1 + 2  

	 ⸫ x = 1

pbfx/0f 3

xn ug'{xf];\\ M 35x–4 + 35x = 82	

;dfwfgM

oxfF 35x–4 + 35x = 82

or, 35x × 3–4 + 35x = 82

or, 35x  1
81+ 1  = 82 

or,  35x 82
81  = 82

or, 35x = 81 

or, 35x =34   

⇒ 5x = 4 

⸫ x = 4
5   

pbfx/0f 4
xn ug'{xf];\\ M 3x–1 + 3x–2 + 3x–3 = 13	

;dfwfg

oxfF 3x–1 + 3x–2 + 3x–3 = 13
or, 3x × 3–1 + 3x × 3–2 + 3x × 3–3 = 13

or, 1
3 3x + 1

9 3x + 1
273x  = 13 

or, 3x ( 1
3  + 1

9  + 1
27)  = 13

or, 3x 9 + 3 + 1
27  = 13

or, 3x 13
27  = 13

or, 3x = 27
or, 3x =33

⇒ x = 3
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pbfx/0f 5

xn ug'{xf];\\ M 2x + 1
2x   = 21

2 

;dfwfg

oxfF 2x + 1
2x   = 21

2

or, 2x + 1
2x  = 5

2

dfgf}F 2x = a……………….(i)

so, a + 1
a  = 5

2
or, a2 + 1

a  = 5
2

or, 2(a2 + 1) = 5a

or, 2a2 – 5a + 2 = 0

or, 2a2 – 4a – a + 2 = 0

or, 2a (a – 2) – 1(a – 2) = 0

or, (a – 2) (2a – 1) = 0

either, (a – 2) = 0 	 ⸫ a = 2

or, (2a – 1) = 0 	 ⸫ a = 1
2

ca a sf] dfg ;dLs/0f (i) df /fVbf, 

a = 2 eP 2x = 21 		 ⇒ x = 1
a = 1

2  eP 2x = 1
2  = 2–1 	 ⇒ x = –1

t;y{ x sf dfgx¿ 1 / –1 x'g\ . 

pbfx/0f 6

xn ug'{xf];\\ M 	 5 × 4x+1 – 16x = 64

;dfwfg

oxfF 5 × 4x+1 – 16x = 64

or, 5 × (4x × 4) – 42x = 64

or, 20 × 4x – (4x )2 = 64

dfgf}F, 4x = a………………(i)

t;y{  20a – a2 = 64
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or, a2 – 20a + 64 = 0
or, a2 – 16a – 4a + 64 = 0
or, a (a – 16) – 4(a – 16) = 0
or, (a – 4) (a – 16) = 0
either, (a – 4) = 0 		  ⸫ a = 4
or, (a – 16) = 0	 	 ⸫ a = 16 
ca a sf] dfg ;dLs/0f (i) df /fVbf 

olb a = 4 eP 4x = 41 		  ⇒ x = 1
olb a = 16 eP 4x = 16 = 42 	 ⇒ x = 2
t;y{ x sf dfgx¿ 1 / 2 x'g\ . 
pbfx/0f 7

olb x2 + 2 = 3
2
3 + 3

–2
3  eP k|dfl0ft ug'{xf];\\ 3x(x2 + 3) = 8

;dfwfg

oxfF x2 + 2 = 3
2
3 + 3

–2
3  

or, x2 = 3
2
3 + 3

–2
3   – 2  

or, x2 = 3
1
3

2
 – 3

–1
3

2
– 2 ×  3

1
3 × 3

–1
3 		  [⸪ 3

1
3 × 3

–1
3  = 1]

or, x2 = 3
1
3 – 3

–1
3

2

⇒ x = 3
1
3  –3

–1
3   ………..(i)

;dLs/0f (i) sf] b'j}lt/ 3g ubf{,

or, x3 = (3
1
3 – 3

−1
3 )3 

or, x3 =  (3
1
3)3 + (3

−1
3 )3– 3 ×3(1

3)  × 3−(1
3) (3

1
3 − 3−1

3) 
or, x3 = 3 – 3–1 – 3 × 1 × x

or,  x3 = 3 –  1
3  – 3x

or,  x3 =  9 – 1 – 9x
3

or, 3x3 = 8 – 9x

or, 3x3 + 9x = 8

⸫ 3x (x2 + 3) = 8 k|dfl0ft eof] .
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cEof; 9.1
1. tnsf] tflnsfdf vfnL 7fpF eg'{xf];\ / lzIfsnfO{{ b]vfpg'xf];\ M

-s_	 x –3 –2 –1 0 1 2 3
7x …… …… …… …… …… …… ……

-v_	 x –3 –2 –1 0 1 2 3
5–x …… …… …… …… …… …… ……

2.	 xn ug'{xf];\\ / hfFr]/ klg b]vfpg'xf];\ M 

-s_ 3x = 9 	 -v_  5x–1 = 25	 -u_ 
1

5 2x – 4  =125 

-3_ 4x–2 = 0.125	 -ª_ 
3
5

x

= 12
3

3

	 -r_ 2x × 3x+1 =18	

3.	 xn ug'{xf];\\ M 

-s_ 4
1 − 𝑥𝑥
1 + 𝑥𝑥 = 4

1
3  	 -v_ √4x+82x+4 =  √1286  

-u_ 2x+1 + 2x+2 + 2x+3 = 448	 -3_ 3x+1 – 3x = 162

-ª_ 4x+1 – 8 × 4x–1 = 32	 -r_ 4 × 3x+1 – 3x+2 – 3x–1 = 72

-5_ 3x+2 + 3x+1 + 2 × 3x = 126	 -h_ 2x + 3x–2 = 3x – 2x+1	

-em_ 8x–1 – 23x–2 + 8 = 0	 -`_ (14)
2−√5𝑥𝑥+1

= 4 × 2√5𝑥𝑥+1 

4.	 xn ug'{xf];\\ M 

-s_ 5x + 1
5x = 5 1

5  		

-v_ 7x + 1
7x  = 7 1

7 	 	

-u_ 9x +  1
9x  = 9 1

9 		

-3_ 4x + 1
4x = 16 1

16		

-ª_ 5x + 5–x = 25 1
25

-r_ 81 × 3x + 3–x = 30	
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5.	 xn ug'{xf];\\ M

-s_ 4 × 3x+1 – 9x = 27
-v_ 3 × 2p+1 – 4p = 8
-u_ 52x – 6 × 5x+1 + 125 = 0
-3_ 2x – 2 + 23 – x = 3
-ª_ 5x + 1 + 52 – x = 126
-r_ 32y – 4 × 3y + 3 = 0

6.	 16x – 5 × 4x+1 + 64 = 0 sf] xn ug'{xf];\\ . x sf dfgx¿n] 5x + 125
5x  = 30 nfO{{ klg 

;Gt'i6 u5{ egL k|dfl0ft ug'{xf];\\ . 

7.	 -s_	 olb x = 3
1
3 + 3

–1
3  eP k|dfl0ft ug'{xf];\\ 3x(x2 – 3) = 10

	 -v_	 olb x = 2
1
3 – 2

–1
3   eP k|dfl0ft ug'{xf];\\ 2x3 + 6x – 3 = 0

pQ/

2.	 -s_ 2	 -v_ 3	 -u_ 1
2  	-3_ 1

2 	 -ª_ –3	 -r_ 1

3.	 -s_ 1
2  	 -v_ 34    -u_ 5     -3_ 4    -ª_ 2    -r_ 3     -5_ 2     -h_ 3	  

-em_ 2	 -`_ 7

4.	 -s_ ±1 	 -v_ ±1   -u_ ±1    -3_ ±2   -ª_ ±2	 -r_ 1, 3

5.	 -s_ 1, 2 -v_ 1, 2   -u_ 1, 2 -3_ 2, 3    -ª_ –1, 2	 -r_ 0, 1

7.	 1, 2
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1. 	 g]kfn k':ts k;ndf sfo{/t b'O{{ hgf sd{rf/Lsf] kfFr dlxgfsf] sld;g /sd b]xfoadf]lhd 5 M 

dlxgf

gfd j}zfv Hf]7 c;f/ ;fpg Efbf}

sd{rf/L A ?= 5000 ?= 6000 ?= 7000 ?= 8000 ?= 9000
sd{rf/L B ?= 2000 ?= 3000 ?= 4500 ?= 6750 ?= 10125

Dfflysf] tflnsf x]/L tnsf k|Zgsf] pQ/ n]Vg'xf];\ M 

-s_	 s'g sd{rf/Ln] k|fKt u/]sf] sld;g /sd ;dfgfGt/Lo cg'j|mddf 5 < sf/0f;lxt  
n]Vg'xf];\ . 

-v_	 sd{rf/L A / sd{rf/L B n] k|fKt u/]sf] j}zfv / c;f/ dlxgfsf] dWodfg slt 
x'G5, kQf nufpg'xf];\ . 

-u_	 kfFr dlxgfsf] cGTodf sd{rf/L A / sd{rf/L B n] k|fKt u/]sf] hDdf /sdlarsf] km/s 
slt x'G5 < ;"q k|of]u u/L u0fgf ug'{xf];\\ .  

2. 	 ljzfnn] p;sf] ;fyL ;'lgn;Fu 6 cf]6f ls:tfaGbLdf /sd ltg]{ u/L ?= 45000 ;fk6L lnP . 
pgn] k|To]s ls:tfaGbLdf cluNnf]eGbf kl5Nnf] ls:tfaGbL ?= 1000 sf b/n] a9L ltb}{ hfG5g\ .

	 To:t} ;Ltfn] pgsf] ;fyL cf]ds'df/L;Fu 6 cf]6} ls:tfaGbLdf /sd ltg]{ u/L ?= 63,000 
;fk6L lnOg\ . 

	 k|To]s ls:tfaGbLdf cluNnf]eGbf kl5Nnf] ls:tfaGbL bf]Aa/sf b/n] a9L ltb}{ hflG5g\ . 

-s_ 	ljzfn / ;Ltfn] klxnf] ls:tfaGbLdf slt slt /sd lt5{g, kQf nufpg'xf];\ . 

-v_ 	ljzfn / ;Ltfn] lt/]sf] klxnf] / clGtd ls:tfaGbLlarsf] km/s slt slt 5, kQf 
nufpg'xf];\ . 

-u_ 	s'g ls:tfaGbLdf ljzfn / ;Ltfn] a/fa/ /sd lt5{g\, u0fgf ug'{xf];\\ . 

3. 	 Pp6f ;fd'bflos jgdf klxnf] lbg 2 cf]6f r/f a;fOF ;/]/ cfP5g\ . cluNnf] lbg 
cfPsf r/fn] ef]lnkN6 bf]Aa/ ;ª\Vofdf c¿ ;fyLx¿nfO{{ a;fOF ;/fP5g\ . olb oxL  
b/df r/f a;fOF ;g]{ xf] eg],

	 -s_ b;f}F lbgdf slt r/fx¿n] a;fOF ;g]{ /x]5g\, kQf nufpg'xf];\ .

	 -v_ b;f}F lbg;Dd hDdf slt r/fn] a;fOF ;g]{ /x]5g\, kQf nufpg'xf];\ .

4. 	 gj/fhsf] v'q's]df pgsf a'afn] j}zfv 1 ut]b]lv 7 ut];Dd cluNnf] lbgsf] bf]Aa/ x'g] u/L /
sd -k};f_ /fvL lbg'eof] . ;ftf}F lbgdf gj/fhsf] v'q's]df ?= 635 hDdf eof] eg],

-s_ gj/fhsf] a'afn] klxnf] lbgdf slt ?lkofF v'q's]df hDdf ul/lbg' ePsf] /x]5,  
kQf nufpg'xf];\ .

-v_ ;ftf}F lbgsf] lbg slt ?lkofF hDdf ul/lbg' ePsf] /x]5, kQf nufpg'xf];\ .

ldl>t cEof;
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5. 	 ;'lgnsf] a'afn] p;sf] x/]s hGdlbgdf s]xL /sd hDdf ul/lbg] lgwf] ug'{eof] . ;f]xLadf]lhd 
klxnf] hGdlbgsf] cj;/df ?= 500, bf];|f] hGdlbgsf] cj;/df ?= 1000, t];|f]] hGdlbgsf] 
cj;/df ?= 1500 hDdf ul/lbg'eof] . o;/L x/]s hGdlbgdf ?= 500 sf b/n] a9fpFb} hDdf 
ul/lbg' x'G5 .

-s_	 ;'lgnsf] 16 cf}F hGdlbgsf] cj;/df slt /sd hDdf ul/lbg'knf{, kQf nufpg'xf];\ .

-v_	 ;'lgnsf] 16 cf}F hGdlbg;Dd hDdf slt /sd hDdf x'G5, kQf nufpg'xf];\ . 

-u_	 ;'lgnn] ?= 1 nfv hDdf ug{ sltcf}F hGdlbg s'g'{ knf{, sf/0f;lxt pNn]v  
ug'{xf];\\ .

6. 	 xl/z/0fn] cfkm\gf] 2 cf]6f cfotsf/ hUufx¿ 3]g{sf nflu sfF8]tf/sf] gfk cg'dfg ug{  
;ls/x]sf] 5}g . b'j} hUufsf] If]qkmn 360 ju{ld6/ 5 . klxnf] hUufsf] nDafO / rf}8fOsf] 
km/s 2 ld6/ 5 eg] bf];|f] hUufsf] nDafO / rf}8fOsf]] km/s 9 ld6/ 5 .  

o;sf cfwf/df tnsf k|Zgsf] pQ/ lbg'xf];\ M
-s_ 	b'j} hUufsf] nDafO / rf}8fO kQf nufpg'xf];\ . 
-v_ 	s] b'j} hUufsf] jl/kl/ sfF8]tf/ nufpg ;dfg gfksf] tf/ eP k'Unf < u0fgf u/L 

sf/0f;lxt pNn]v ug'{xf];\ .
-u_ 	k|ltld6/ ?= 10 sf b/n] sfF8]tf/ nufpFbf s'g hUufdf slt /sd a9L nfU5, u0fgf 

ug'{xf];\ .
7. 	 /fd / ;Ltf >Ldfg\ >LdtL] x'g\ . /fdsf] xfnsf] pd]/ 30 jif{ / ;Ltfsf] xfnsf] pd]/ 25 jif{  

5 M 

-s_	 /fd / ;Ltfsf] x jif{ clusf] pd]/ slt lyof] <

-v_	 x jif{ clusf] pgLx¿sf] pd]/sf] u'0fgkmn 500 lyof] eg] x sf] dfg slt 
x'G5, kQf nufpg'xf];\ .

-u_	 slt jif{kl5 pgLx¿sf] pd]/sf] of]ukmn 99 k'U5, u0fgf ug'{xf];\ .
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8. 	 ;dfgfGt/Lo cg's|dsf] klxnf] kb 2 5 . pSt cg's|dsf] klxnf kfFr kbsf] of]ukmnsf]  
rf/ u'0ff;Fu To;kl5sf kfFr kbsf] of]ukmn a/fa/ x'G5 eg], 

-s_ ;dfg cGt/ slt x'G5, kQf nufpg'xf];\ .

-v_ k|dfl0ft ug'{xf];\\ . a20  = –112 
-u_ klxnf kfFr kbsf] of]ukmn slt /x]5, kQf nufpg'xf];\ .

9. 	 lrqdf b]vfPh:t} 16 m × 12 m gfk ePsf] 3fF;] d}bfgsf] jl/kl/ a/fa/ rf}8fO ePsf]  
k}bn dfu{ :yfkgf ul/Psf] 5 . h;n] ubf{ o;sf] s'n If]qkmn 320 m2 n] a9]sf] kfOof] . 

16 m

12 m

-s_ 	dflysf] ;Gbe{cg';f/ 3fF;] d}bfgsf] jl/kl/ /x]sf] a/fa/ rf}8fOnfO{{ x dfg]/ 
;dLs/0f agfpg'xf];\ .   

-v_ 	3fF;] d}bfgsf] jl/kl/ /x]sf] rf}8fO slt x'G5, kQf nufpg'xf];\ .

10. 	 Pp6f cfotfsf/ hldgsf] nfdf] e'hf 5f]6f]] e'hfeGbf 40 m a9L 5 t/ To;sf] ljs0f{ nfdf] 
e'hfeGbf 40 m a9L 5 . 

-s_ 	dflysf] ;Gbe{cg';f/ 5f]6f] e'hfnfO{{ x dfg]/ ;dLs/0f agfpg'xf];\ .   

-v_ 	5f]6f] e'hf, nfdf] e'hf / ljs0f{sf] nDafO slt slt x'G5, kQf nufpg'xf];\ .

-u_ 	pSt hUufsf] jl/kl/ 4 k6s sfF8]tf/ nufpg k|ltld6/ ?= 15 sf b/n] slt vr{ 
nfU5, kQf nufpg'xf];\ .

-3_ 	pSt cfotfsf/ hldgdf 20 × 15 ld6/sf sltcf]6f hUufsf 6'j|mfx¿ tof/ ug{ 
;lsPnf, u0fgf ug{'xf];\ .
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11. 	 /d]z / ;Ltf bfh' / alxgL] x'g\ . /fdsf] xfnsf] pd]/ 30 jif{ / ;Ltfsf] xfnsf] pd]/ 25 jif{ 
5 . 

-s_ 	/d]z / ;Ltfsf] x jif{ clusf] pd]/ slt lyof] <

-v_ 	x jif{ clusf] pgLx¿sf] pd]/sf] u'0fgkmn 644 lyof] eg] x sf] dfg slt x'G5 
, kQf nufpg'xf];\ .

-u_ 	slt jif{kl5 pgLx¿sf] pd]/sf] u'0fgkmn 864 k'U5, u0fgf ug'{xf];\ .

12. 	 b'O{{cf]6f sf/n] Ps} ;dodf Pp6f rf}af6f] 5f]8\5g\, Pp6f pQ/tkm{ ofqf ul//x]sf] 5 / csf]{ 
klZrdtkm{ ofqf ul//x]sf] 5 . ha pQ/tkm{ ofqf ul/Psf] sf/ 24 dfOnsf] b'/Ldf uPsf] lyof] 
Toltv]/ b'O{{ sf/x¿larsf] b'/L klZrdlt/ uO/x]sf] sf/sf] b'/Lsf] tLg u'0ffeGbf rf/ dfOn 
hlt a9]sf] lyof] . 

-s_ 	dflysf] ;Gbe{af6 aGg] ;dLs/0f pNn]v ug'{xf];\\ .  

-v_ 	klZrdlt/ uO/x]sf] sf/ slt k/ k'u]sf] /x]5, kQf nufpg'xf];\ .

-u_ 	b'O{{ sf/x¿larsf] jf:tljs b'/L kQf nufpg'xf];\ .

13. 	 Pp6f a;n] ;dfg ultdf 90 lsnf]ld6/sf] b'/L to u5{ . olb pSt a;sf] ult 15  
lsdL÷306f a9L ePsf] eP hDdf ofqfdf 30 ldg]6 ;do sd nfUg] lyof] . 

-s_	 dflysf] ;Gbe{cg';f/ a;sf] ultnfO{{ x dfg]/ ;dLs/0f agfpg'xf];\ .   

-v_	 a;sf] ;'?cftL ult slt lyof], kQf nufpg'xf];\ .

14. 	 ;/n ug'{xf];\\ M

-s_ 
1

a−b − 2𝑏𝑏
𝑎𝑎2−𝑏𝑏2  

-v_ 
a−4

a2−4𝑎𝑎+16 + a+4
a2+4𝑎𝑎+16 + 128

a4+16𝑎𝑎2+256 

-u_ 
2a−6

a2−9𝑎𝑎+20 − a−1
a2−7𝑎𝑎+12 − a−2 

a2−8𝑎𝑎+15 

-3_ 
a+b
2ab (𝑎𝑎 + 𝑏𝑏 − 𝑐𝑐) +  b+c

2bc (𝑏𝑏 + 𝑐𝑐 − 𝑎𝑎) + c+a
2ac (𝑐𝑐 + 𝑎𝑎 − 𝑏𝑏) 

 15. 	 xn ug'{xf];\\ M 

-s_ 	3x+2 +32–x = 82 

-v_ 	
32x + 1

3x  = 
82
9
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pQ/

1.  -s_ sd{rf/L A	 -v_ ?= 6000, ?= 3000	 -u_ ?= 8625

2.  -s_ ?= 5000, ?= 1000	 -v_ ?= 4000, ?= 22000	 -u_ rf}yf]

3.  -s_ ?= 1024	 -v_ ?= 2046

4.  -s_ ?= 5	 -v_ ?= 320

5.  -s_ ?= 8,000	 -v_ ?= 68,000	 -u_  20 cf}F jif{

6. 	-s_ 20 m, 18 m / 24 m, 15 m   -v_ k'Ub}g, 76 m / 78 m	

	 -u_ bf];|f]df ?= 20

7. 	-s_ (30 – x) jif{  / (25 – x) jif{   -v_ 5 jif{ 	 -u_ 22 jif{ 

8.  -s_ – 6 	 -u_ –250 

9.  -s_ (16 + 2x) (12 + 2x) = 320	 -v_ 2 m

10. -v_ 120 m, 160 m / 200 m	 -u_ ?= 8400 	 -3_ 64

11. -s_ 30 – x / 25 – x  	 -v_ 2 jif{ 	 -u_ 2 jif{

12. -v_ 7 km 	 -u_ 25 km

13. -s_ 90
x  – 90

x + 15 = 1
2 	 -v_ 2 m

14. -s_ 1
a + b          -v_ 2(a – 4)

a2 – 4a + 16   -u_ 
5

(a – 3) (a – 4) (a – 5)		  -3_ 3

15. -s_ ±2         -v_ ±2	   -u_ 2(a – 4)
a2 – 4a + 16

16. 	 tnsf ;DaGwx¿ k|dfl0ft ug'{xf];\\ M 

-s_ olb x = 1 + 2
1
3  + 2

2
3   eP k|dfl0ft ug'{xf];\\ x(x2 – 3x – 3) = 1

-v_ olb x = 3 + 3
1
3  + 3

2
3   eP k|dfl0ft ug'{xf];\\ x(x2 – 9x + 8) = 12

-u_ olb x = 2 – 2
1
3  + 2

2
3  eP k|dfl0ft ug'{xf];\\ x(x2 – 6x + 18) = 22


