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1.0  k'g/fjnf]sg

  lbOPsf] lrq Pp6f ljb\ofnosf] jflif{s lbj;sf] cj;/df v]ns'bdf efu lng] ljb\ofyL{x¿sf] 

 ;d"x xf] . lrq cWoog u/L ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf];\ .

 -s_  ;d"xdf hDdf slt ;b:o 5g\ < tL sf] sf] x'g\ <

 -v_ ;d"x F af6 slt cf]6f pk;d"x¿ agfpg ;lsG5 <

 -u_ ;d"x B df hDdf slt ;b:o 5g\ <

 -3_ b'j} ;d"xsf ;femf ;b:o sf] sf] x'g\ <

 -ª_ ;d"x F / B dWo] s'g}df klg gkg]{ ;b:ox¿ s'g s'g x'g\ < 

 -r_  lbOPsf] e]g lrqdf hDdf slt hgf ;b:o 5g\ <

dflysf k|Zgx¿df 5nkmn ul/Psf dWo] km'6an v]Ng] ;b:ox¿ l5l/ª, bf]h]{, xl/, dfof / 
cfzf x'g\ . o;nfO{ ;"rLs/0f tl/sfn] n]Vbf F = {l5l/ª, bf]h]{, xl/, dfof, cfzf} / af:s]6 

an v]Ng] ;b:ox¿nfO{ Jojl:yt ;"rLs/0f ljlwn] n]Vbf B = {laN6', 8f]Ndf, ;'GtnL, dfof, 
cfzf} x'G5 .

 o;/L km'6an / af:s]6 andf efu lng] JolStsf] l6dnfO{ j|mdzM cª\u|]hL j0f{dfnfsf 7'nf cIf/ 
 'F' / 'B' n] hgfOG5 . 

o;/L lglZrt u'0f / ljz]iftfsf cfwf/df :ki6;“u kl/eflift ug{ ;lsg] j:t'x¿sf] ;ª\sngnfO{ 
g} ;d"x (sets) elgG5 .

dfly lbOPsf] e]g lrqdf ;d"x F / B df ePsf afx]ssf ;b:ox¿ /fd / xs{ x'g\ . o;/L lrqdf 
ePsf ;a} ;b:ox¿ /x]sf] ;d"xnfO{ ;j{Jofks ;d"x (universal set) elgG5 . o;nfO{ U n] 
hgfOG5 . F / B sf ;a} ;b:ox¿ U sf klg ;b:ox¿ x'g\ . To;}n] F / B ;j{Jofks ;d"x U 
sf pko'St pk;d"x (proper subsets) x'g\ . 

o;/L ;Dk"0f{ pk;d"x h'g ;d"xaf6 ag]sf 5g\ ToxL ;d"xnfO{ tL pk;d"xx¿sf] ;j{Jofks ;d"x 
(Universal set) elgG5 . ;j{Jofks ;d"xaf6 aGg ;Sg] ;d"xx¿nfO{ pk;d"x elgG5 .

;d"x ;DaGwL cjwf/0ffnfO{  cfwf/e"t l;b\wfGtsf] ¿kdf ljsf; ug]{]{ JolSt pGgfO;f}“ ztfAbLsf 
hd{g ul0ft1 George Cantor (1844 - 1918) x'g\ . o;nfO{ lrqåf/f ;/nLs/0f ug]{ JolSt  
ul0ft1 John Euler Venn x'g\ . pgs} gfdaf6 oL lrqx¿nfO{ e]g lrq (Venn diagram) 
elgPsf] xf] . ;d"xsf] cjwf/0ff, ;d"xsf] ;DaGw, ;d"xsf lj|mofnfO{ e]g lrqsf] k|of]uaf6 ;/n 
tl/sfn] ;dfwfg ug{ ;lsG5 .

U

;d"x (Sets)

kf7

11

/fd xs{

BF
laN6'
8f]Ndf,
;'GtnL

dfof
cfzf

l5l/ª
bf]h]{
xl/
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1.1 ;d"xsf lj|mofx¿ (Set Operations)

 ca xfdL ;d"xdf x'g] lgDgfg';f/sf lj|mofx¿sf af/]df cWoog ub{5{f}+ M

 ;d"xsf lj|mofx¿

1.1.1 ;d"xsf ;+of]hg (Union of sets) 

 b'O{ ;d"xx¿ A / B sf] ;+of]hg Pp6f To:tf] ;d"x xf] h;df A / B sf ;a} ;b:ox¿ 
 kb{5g\ . ;+of]hgnfO{ ul0ftLo lrx\g n] hgfOG5 .

 olb A = {1, 2, 3, 4, 5, 6} / B =  {4, 5, 6, 7} eP,

 A / B sf] ;+of]hgdf 1, 2, 3, 4, 5, 6, 7 kb{5g\ .  

  A B = {1, 2, 3, 4, 5, 6, 7} x'G5 .

 lrqdf (A) nfO{ 5fof kf/]/ b]vfpg'xf];\ .

 oxf“, 4, 5, 6 ;b:ox¿ ;d"x A / B b'j}df kb{5g\ . To;}n] tL ;femf ;b:ox¿nfO{  
 ;d"x lgdf{0f ;ª\s]t ljlwcg';f/ 

 A B = {x: x A cyjf x B} n] lvG5 .

 olb A B eP A B  = B x 'G5 .

 lrqdf A B 5, To;}n]  B =A B x'G5 .

 s] o;nfO{ 5fof kf/]/ b]vfpg ;lsG5 <

 To:t} olb B A eP  A B = A x'G5 .

 ;fy} A U = U x'G5 . 

 k|To]s ;d"x To;sf] ;j{JofkL ;d"xsf] pk;d"x x'G5 .

 lrqdf, B A 5 To;}n] A B  = A x'G5 .

U AB

p
t

q
r
s

4
5

1
2
3

A BU

7
4
5
6

1
2
3

A B U

k"/s (Complement)

km/s (Diff erence)

k|ltR5]bg (Intersecti on)( )

;+of]hg (Union)( )
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1.1.2 ;d"xsf] k|ltR5]bg (Intersection of sets)

b'O{ ;d"xx¿ A / B sf] k|ltR5]bg Pp6f To:tf] ;d"x xf], h;df b'j} ;d"xsf ;femf ;b:ox¿ 

/xG5g\ . b'O{ ;d"xsf] k|ltR5]bgnfO{ A B n] hgfOG5 . h:t} M A = {1, 2, 3, 4, 5, 6} / 
B = {4, 5, 6, 7} eP A B = {4, 5, 6} x'G5 . -lrqdf 5fof k/]sf] efun] b'j}sf ;femf 
;b:ox¿sf] ;d"xnfO{ ;ª\s]t ub{5 ._

k|ltR5]bgnfO{ ;d"x lgdf{0f ;ª\s]t ljlwcg';f/

A∩B= {x: x  A / x  B} n]lvG5 . 

olb A B  eP 

A∩B = A x'G5 . ;fy} A∩ U = A x'G5, lsgeg] 
k|To]s ;d"x To;sf] ;j{JofkL ;d"xsf] pk;d"x x'G5 .

1.1.3 ;d"xsf] km/s  (Difference of Sets)

 b'O{ cf]6f ;d"xx¿ A / B sf] km/s eGgfn] ;d"x A df dfq ePsf t/ B df gePsf 
 ;b:ox¿sf] ;d"xnfO{ hgfp“5 . o;nfO{ A - B n] hgfOG5 . 

 h:t} M A = {1, 2, 3, 4, 5, 6}/ 
     B = {4, 5, 6, 7}

 b'O{ cf]6f ;d"xx¿ 5g\ eg] A - B = {1, 2, 3} x'G5 .

 lrqdf -A - B) nfO{ 5fof kf/L b]vfpg'xf];\ .

 lrqdf x]/]/ (A - B) nfO{ csf]{ tl/sfn] n]Vbf,

 A - B = A - (A B) = {1, 2, 3} x'G5 . To:t}, B - A  = {7} = B - A∩B  x'G5 .

 olb A - B / B - A sf] ;+of]hg lng] xf] eg] klg o;af6 csf]{ ;d"x aG5 . o;/L aGg] 
 ;d"xnfO{ ;dldtLo km/s (symmetric difference) elgG5 .  o;nfO{ A∆B n] hgfOG5 .

  A∆B =  (A–B) (B–A) = (A B) – (A B) x'G5 .

     = {1, 2, 3} {7} = {1, 2, 3, 7}

1.1.4 ;d"xsf] k"/s (Complement of a Set)

 ;d"x A df gkg]{ t/ ;j{JofkL ;d"xdf kg]{ ;b:ox¿sf] ;d"xnfO{ A sf] k"/s ;d"x elgG5 . 
 A sf] k"/snfO{ A n] hgfOG5 . U df kg]{ A df gkg]{ x'gfn] o;nfO{ A = U – A klg 
 n]lvG5 .

 h:t} M U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} / A = {1, 3, 5, 7, 9} 

UBA

1
2
3

7

4
5
6

1
2
3

4
5
6

7

BA U
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UA
1 5
3 7
9

2

4

6
8

10

 eP, A = {2, 4, 6, 8, 10} = U - A x'G5 .

 ;d"x lgdf{0f ;ª\s]t ljlwcg';f/

 A  = {x: x  U, x A} x'G5 . 

 lrqdf, A nfO{ 5fof kf/]/ b]vfpg'xf];\ . 

 hxf“ A df gkg]{ ;j{{JofkL ;d"x U sf ;b:ox¿ /x]sf 5g\ .

 e]g lrq cjnf]sg u/]/ U = A A  / A A =  x'G5 eGg ;lsG5 .

 pbfx/0f 1

olb U = {x: x =1 b]lv 20 ;Ddsf wgfTds k"0f{ ;ª\Vofx¿} 
A = {x: x ≥ 6}, B = {x: x ≤ 8}

C = {x: 10 < x < 15} = {10 / 15 larsf k"0f{ ;ª\Vofx¿}
5g\ eg] lgDg lj|mofx¿ kTtf nufpg'xf];\ .

(i) A B  (ii) A B  (iii)  B C  (iv) A – B  (iv) A B

;dfwfg, 

  oxf“ U = {x: x ; 1 b]lv 20 ;Ddsf wgfTds k"0f{ ;ª\Vofx¿}
            = {1, 2, 3 ------20}
A = {x: x ≥ 6} = {6, 7, 8 ------- 19, 20}
B = {x: x ≤ 8} = {1, 2, 3 -- 7, 8}
C = {x: 10 < x < 15} = {11, 12, 13, 14}

ca, (i) A B = {6, 7, 8, --- 19, 20}  {1, 2, 3, --- 7, 8},
   = {1, 2, 3 4, 5, 6, 7, 8,9,10,…, 20} = { x: 1 ≤  x ≤ 20},

(ii) A B = {6, 7, 8, --- 19, 20}  {1, 2, 3, --- 7, 8},
= {6, 7, 8} = {x: 6≤ x ≤ 8}

(iii) B C = {1, 2, 3, - - - 7, 8} {11, 12, 13, 14}
= {1, 2, 3, 4, 5, 6, 7, 8, 11, 12, 13, 14}

(iv) A - B = {6, 7, 8 - - - 19, 20} - {1, 2, 3 - - - 7, 8} = {9, 10, 11, - - - 19, 20} 
(v) A B = U - (A B) = {1, 2, 3, - - - 20} - {1, 2, 3, 4, 5, 6, 7, 8 - - - 19, 20}

 = 
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 cEof; 1.1

1. lbOPsf] e]g lrqsf cfwf/df tnsf k|To]s ;d"xnfO{ ;"rLs/0f 
 ljlwaf6 n]Vg'xf];\ Pjd\ k|To]s ;DaGw / lj|mofx¿ kTtf nufO{ 
 5'6\6f5'6\6} 5fof kf/L k|:t't ug'{xf];\ .

 (i) A B   (ii) A B  (iii) A B  (iv) A B 
 (v) A B (vi) A - B  (vii) U–A  (viii) U – B 

2. olb U = { a, b, c, d, e, f, g, h, i, j, k} 

         A = { a, c, d, f }, B ={g, h, i } / C = {e, i} eP 

 -s_ lgDg ;d"xx¿ lgdf{0f ug'{xf];\ M

   (i) A B (ii)A B  (iii) A B (iv) A B

 -v_ k|Zg g+= -s_ df agfOPsf ;d"xx¿dWo] s'g s'g a/fa/ ;d"x x'G5g\ < lsg <

 -u_ lgDg ;d"xx¿ lgdf{0f u/L e]g lrqdf k|:t't ug'{xf];\ M

  (i) A (ii) B   (iii) A
3. olb U = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}, A = {1, 2, 6, 7} , B = {2, 3, 5, 6 } / 
 C = { 4, 5, 6, 7 } eP, k'li6 ug{'xf];\ M
 (i)   A B = A B (ii)  A B = A B (iii) (A B) C = (A C)  (B C)

4. olb U =  {1, 2, 3, ...., 19, 20}, 

 P = {x: x ¿9 ;ª\Vof xf] .}
 Q = {y: y, 18 sf] u'0fg v08 xf] .} /

 R = {z: z, 20 eGbf ;fgf 3 sf ckjTo{ x'g\ .} eg]

 -s_ a]Unfa]Un} e]glrq agfO{ lgDg lnlvt ;d"xsf ;b:ox¿sf] ;"rL tof/ ug'{xf];\ M

 (i) P Q (ii) (P Q)∩R  (iii) P Q (iv) P Q 

 (v) P Q  (vi) Q-P (vi) P Q R)

 -v_ k|Zg g+=-s_ df agfOPsf ;d"xx¿dWo] s'g s'g a/fa/ x'G5g\, kTtf nufpg'xf];\ .

1
2
3

4
5
6

7

A B U
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1.2  ;d"xsf] u0fgfTdstf (Cardinality of Sets)

1.2.1 ;d"xsf] u0fgfTdstf eGgfn] s] a'lemG5 <

s'g} klg ;d"xdf hDdf slt ;b:o ;ª\Vof 5g\ tL ;b:o ;ª\VofnfO{ g} ;d"xsf] u0fgfTdstf 
(cardinality) elgG5 . h:t} M cª\u|]hL j0f{dfnfsf ;a} :j/ j0f{x¿sf] ;d"x V = {a,e, i,o,u} 
xf] . o; ;d"xdf hDdf 5 cf]6f ;b:ox¿ 5g\ . To;}n] ;d"x V sf] u0fgfTdstf 5 xf] . o;nfO{ 
;ª\s]tdf n(V) = 5 n]lvG5 . 

s'g} b'O{ ;d"xx¿ A / B olb vlK6Psf (intersecting) ;d"x x'g\ eg] ;d"x A sf] dfq ;b:o 
;ª\VofnfO{ no(A) / ;d"x B sf] dfq ;b:o ;ª\VofnfO{ no(B) n] hgfOG5 . lrqdf

no(A) = 3 x'G5 . To;}n] no(A) = n(A-B) x'G5 .

o;nfO{ no (A) = n(A) - n(A  B) klg n]Vg ;lsG5 .

k'gM no(B) = 4, To;} u/L no(B) = n(B-A) = n(B) - n(A  B)  x'G5 .

oxf“  n(A  B) = 9 / n(A  B) = 2 x''G5 .

 s'g} b'O{ ;d"xdWo] Pp6f ;d"x csf]{ ;d"xsf] pko'St pk;d"x eP, cyf{t A B eP 
 n(A  B)  = n(A) / n(A  B) = n(B) x'G5 . ;fy} B A eP n(A  B) = n(B) 
 / n(A  B) = n(A) x'G5 . 

1.2.2 ;d"xsf] u0fgfTdstf kTtf nufpg] tl/sf

 tn lbOPsf e]g lrqx¿ cWoog ug'{xf];\ / ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf];\ .

       lrq g+= 1 lrq g+= 2

  (i) n(A) = ?  (ii) n(B) = ?  (iii)  n(A  B)=?  

  (iv) n(A  B)= ?  (v) n(A  B) = ?

 lrq g+= 1 df ;d"x A / B df s'g} klg ;femf ;b:o 5}g . To;}n] oL cnlUuPsf ;d"x 
 x'g\ . oxf“ ;d"x A df ltg cf]6f ;b:o 5g\ To;}n] n(A) = 3 x'G5 . o;} u/L n(B) = 4 / 
 n(A  B) = 7 x'G5 . A  B df s'g} ;d:o gePsfn] n(A  B) = 0 x'G5 .  

 lrq g+= 2 cjnf]sg u/f}“, hxf“, U leq A / B sf ;b:ox¿ afx]s cGo ;b:ox¿ klg 
 5g\ . t;y{ U = {1,2, 3, 4, 5, 6, 9, 12, 15, 18} 5 . n(U)  = 10

a
b
c

f
g
h
i

d
e

BA
U

1
2
3

4
5
6
7

BA
U

2
4
5

1
9

12

15
18

3
6

BA
U
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 A / B afx]ssf ;b:ox¿ ln“bf,{2,4,5}, (A  B)    eGbf aflx/ kb{5 t/ tL ;b:ox¿ U df kb{5 . 
 To;}n]] (A  B) = {2, 4,5} x'G5 . To;}n] n (A B) = 3 x'G5 .

 ;fy} n (U) = n(A  B)  + n(A B) x'G5 .

 k'gM dflysf] e]g lrq g+= 1 df U leq A / B sf ;b:ox¿ 5g\ .

 To;}n] A B  df s'g} ;b:o gePsfn]  (A  B)  =  x'G5 . t;y{ n(A B_= 0 x'G5 . o:tf] 
 cj:yfdf n (U) =  n(A  B)  dfq} x'G5 .

 dfly pNn]lvt ;d"xsf] u0fgfTdstf (cardinality) nfO{ lgDg ;"qdf n]Vg ;lsG5 . 

 (i)   A / B b'O{ cf]6f cnlUuPsf ;d"x eP, n(A  B) = n(A) + n(B) x'G5 .

 (ii)  A / B b'O{ cf]6f vlK6Psf ;d"x eP, n(A  B) = n(A) + n(B) – n(A B)  cyjf   
  n(A  B) = n0(A) + n(A B) + n0(B) x'G5 .

 (ii) U leq A / B sf ;b:o dfq eP, n(U) = n(A  B) dfq} x'G5 .

 (iv) U leq A / B sf ;b:ox¿ afx]s cGo ;b:ox¿ klg eP 
  n(A  B)  = n(U) – n(A B) / n (U) =  n(A B) + n (A B_ x'G5 .

 (v) vlK6Psf ;d"xdf n0 (A) = n(A) – n(A B) / n0 (B) = n(B) - n(A B) x'G5 .

  o:tf] cj:yfdf n(A ) = n0(A) + n0(B) + n(A B) x'G5 .

 pbfx/0f 1

500 hg;ª\Vof ePsf] Pp6f ufp“sf] ;j]{If0f ubf{ 325 hgfn] lkmN6/ u/]/ kfgL lkp“bf /x]5g\ . 
230 hgfn] pdfn]/ lkp“bf /x]5g\ eg] slt hgfn] lkmN6/ u/]sf] / pdfn]sf] b'j} vfn] kfgL lkp“bf 
/x]5g\, e]g lrqsf] ;xfotfn] kTtf nufpg'xf];\ .

;dfwfg M

hDdf hg;ª\Vofsf] ;d"xnfO{ U, lkmN6/ u/]/ kfgL lkpg] hg;ª\Vofsf] ;d"xnfO{ F / pdfn]/ kfgL 
lkpg] hg;ª\Vofsf] ;d"xnfO{ B n] ;ª\s]t u/f}“ .

k|Zgfg';f/, n(U) = 500 = n (F B), n(F)  = 325, n(B) = 230
b'j} lsl;dsf] kfgL lkpg]sf] ;ª\Vof,  n(F B)   
dfgf}“  n(F B)= x
ca lrqcg';f/, 
n(F B)  no(F) + n (F B)  + n0 (B)
cyjf, 500 = 325 – x + x + 230 - x
cyjf, x = 55
 n(F B) = 55

ct M pdfn]/ / lkmN6/ u/]/ b'j} vfn] kfgL lkpg]sf] ;ª\Vof 55 hgf /x]5 .

x325-x 230-x

BF

no(F)
n (F B) n0 (B)

n(U)

U
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 pbfx/0f 2

120 hgf ljb\ofyL{sf] ;d"xdf 90 hgf ul0ft k9\g], 72 hgf lj1fg k9\g] ljb\ofyL{x¿ 5g\ . olb 
10 hgf b'O{ cf]6f ljifodWo] s'g} klg ljifo k9\b}gg\ eg],

(i) sDtLdf Pp6f ljifo k9\g]sf] ;ª\Vof lgsfNg'xf];\ .

(ii) b'j} ljifo k9\g]sf] ;ª\Vof lgsfNg'xf];\ .

(iii) ul0ft dfq k9\g] ljb\ofyL{ slt xf]nfg\ <

(iv) lj1fg dfq} k9\g] ljb\ofyL{ slt xf]nfg\, e]g lrq agfO{ kTtf nufpg'xf];\ .

 ;dfwfg M

 oxf“, M / S n] j|mdzM ul0ft k9\g] / lj1fg k9\g] tyf 
 U n] ;a} ljb\ofyL{x¿sf] ;d"x hgfpF5 . 

 To;}n], n(U) = 120,  n(M) = 90, n(S)  = 72

  n(M S) = 10

 dfgf}, n(M S) = x 

 ca, ;"qcg';f/,

 (i)  n(M S) = n(U)- n(M S) = 120 - 10 = 110

 lrqcg';f/,

 (ii)  n(M S) = n0(M) + n(M S) + n0(S)
  110 = 90 –x + x + 72 - x
        x = 162 - 110 = 52
   n (M S) = 52
 (iii) n0(M) = 90 - x = 90 - 52 = 38

 (iv) n0(S) =72 – x = 72 - 52= 20

 pbfx/0f 3

Pp6f ;j]{If0fdf 100 hgf g]kfnL ko{6sx¿ dWo] 15 % n] ltAat dfq e|d0f u5{g\ . 60% n] 
ef/t dfq e|d0f ub{5g\ . 10% n] b'j} d'n's e|d0f u5{g\ eg] slt k|ltzt ko{6sn] oL b'O{ dWo] 
s'g} klg b]z e|d0f ub}{gg\ eg] lrq k|of]u u/L kTtf nufpg'xf];\ .

USM

90-x x 72-x

n0(M)
n(M S) n0(S)
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;dfwfg M

oxf“ hDdf g]kfnL ko{6ssf] ;d"x U dfgf}“ . 
ctM n(U) = 100 x'G5 . k'gM ltAat / ef/t e|d0f 
ug]{sf] ;d"xnfO{ jmdzM T / I n] hgfcf}“,

To;}n], no(T)  = 100 sf] 15%  = 15

no (I) = 100  sf] 60%= 60

 n(T I)= 100 sf] 10% = 10 
n(T I) = ?

;"qcg';f/,

n(T I) = no(T) + no(I) + no(T I)  = 15 + 60 + 10 = 85
 n(T I) = n(U) -n(T I) = 100 – 85= 15

t;y{, oL s'g} klg b]zdf e|d0f gug{] ko{6sx¿ 15% /x]5g\ . e]g lrqdf 15% ko{6sx¿ ;d"x 
I / T sf] ;+of]hgeGbf aflx/ k/]sf 5g\ .

 cEof; 1.3

1. lbOPsf] lrqdf 

 n(V), n(W), n0(V), 

 n0(W), n(V W), n(V∩W) sf] dfg kTtf nufpg'xf];\ 

2. olb n(A) = 37, n(B) = 50, 5 /  A B eP n(A B) sf] dfg kTtf nufpg'xf];\ .

3. Pp6f ahf/sf] ;j]{If0f ubf{ 143 hgfn] ;]tf] bGt dGhg / 135 hgfn] /ftf] bGt dGhg 
 k|of]u ubf{ /x]5g\ . olb 70 hgfn] b'j} bGt dGhg k|of]u ubf{ /x]5g\ eg] sDtLdf Pp6f 
 bGt dGhg k|of]u ug]{ JolStx¿sf] ;ª\Vof kTtf nufpg'xf];\ .

4. olb U = {x: x = 20 / Tof] eGbf ;fgf] wgfTds k"0f{ ;ª\Vof xf] .}

  A = {y: y ; ¿9 ;ª\Vof xf] .}  

 B = {z: z; 18 sf] u'0fg v08 xf] .}

 C = {P: P ; 20 eGbf ;fgf Pp6f 3 sf] ckjTo{ xf]] .}

 ca e]g lrq lvr]/ lgDg ;d"xx¿sf] u0fgfTdstf kTtf nufpg'xf];\ M

 (i) n(A B)  (ii) n(B C)  (iii) n(A B C) (iv) n(A B C)  

 (v) n0(A) (vi) n0(B)  (vii) n0(C )

LT

15 10 60

n0(T)
n(T I) n0(I)

U

n(T I) = ?

a
o

ie
u

WV
U
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5. ;g\ 2010 df s'g} ;x/sf] 1000 kl/jf/sf] ;j]{If0fcg';f/ 794 kl/jf/;“u /]l8of] / 
 187 kl/jf/;“u 6]lnlehg /x]5 . olb 63 kl/jf/;“u /]l8of] / 6]lnlehg dWo] s]xL klg 
 /x]g5 eg], ca To; ;j]{If0fdf /]l8of] / 6]lnlehg b'j} x'g] kl/jf/ ;ª\Vof slt xf]nf 
 kTtf nufpg'xf];\ .

6. Pp6f sIffsf 300 ljb\ofyL{x¿ dWo] 60% ljb\ofyL{x¿ ef}lts zf:q 35% ljb\ofyL{x¿ 
 /;fog zf:q cWoog u5{g\ / 20% ljb\ofyL{x¿ oL b'j} ljifodf cWoog ub}{gg eg],

 (i) slt ljb\ofyL{x¿ b'j} ljifo cWoog u5{g\ xf]nf <

 (ii) ef}lts zf:q dfq} slt ljb\ofyL{{{{{{n] cWoog u5{g\ xf]nf <

 (iii) /;fog zf:q dfq} slt ljb\ofyL{n] cWoog u5{g\ xf]nf <

 (iv) Pp6f dfq} ljifo cWoog ug]{ ljb\ofyL{sf] ;ª\Vof slt xf]nf <

7. Pp6f ljb\ofnodf ePsf cltl/St lj|mofsnfkx¿ dWo] ljb\ofyL{x¿n] sDtLdf Pp6f 
 lj|mofsnfkdf efu lng}kg]{ /x]5 . 40 hgf ljb\ofyL{ ePsf] Pp6f sIffsf ljb\ofyL{ dWo] 25 
 hgfn] jfb ljjfbdf, 30 hgfn] xflh/L hjfkm k|ltof]lutfdf efu lnP5g\ eg],

 (i)  o;nfO{ e]g lrqdf k|:t't ug'{xf];\ .

     (ii)  slt ljb\ofyL{n] b'a} lj|mofsnfkdf efu lnP5g\ <

     (iii)  slt ljb\ofyL{n] Pp6f dfq lj|mofsnfkdf efu lnP5g\ <

8. s'g} ufp“sf 600 hgf pkef]Stfx¿df ul/Psf] ;j]{If0fcg';f/ 300 hgfn] :j]bzL lrof, 
 250  hgfn] ljb]zL lrof / 150 hgfn] b'a} a|fG8sf lrof vl/b ubf{ /x]5g\ . tL b'j} a|fG8 dWo] 
 s'g} klg a|fG8sf lrof vl/b gug]{sf] ;ª\Vof kTtf nufpg'xf];\ .

9. Pp6f hnkfg ;df/f]xdf 800 ;xefuLdWo] 620 hgfn] b"w, 350 hgfn] lrof lkP5g\ clg 
 50 hgfn] s'g} klg k]o lkPgg\ eg] eg] lrq k|of]u u/L slt hgfn] b'j} k]o lkP5g\ kTtf 
 nufpg'xf];\ .

10. 2000 hgfdf ul/Psf] ;j]{If0fdf 50% n] b]z A / 40% n] b]z B e|d0f u/]sf /x]5g\ . 
 15% n] A / B dWo] s'g] klg b]z e|d0f u/]sf /x]g5g\ eg],

 (i) slt hgfn] b'j} b]z e|d0f u/]sf /x]5g\ kTtf nufpg'xf];\ .

 (ii) slt hgfn] Ps dfq b]z e|d0f u/]sf /x]5g\ kTtf nufpg'xf];\ .

 (iii) dflysf] tYonfO{ e]g lrqdf k|:t't ug'{xf];\ .



ul0ft, sIff – ( 11

Cu
rri

cu
lu

m
 D

ev
el

op
m

en
t C

en
tre

2.0  k'g/fjnf]sg

;ljtfn] Pp6f emf]nf ?=500 df lsg]/ 25% gfkmf u/]/ a]lrg\ . pgn] pSt emf]nf sltdf 
a]lrg\ xf]nf < slj/n] ?= 4000 df lsg]sf] 38L ?=3200 df a]r] . pgnfO{ slt k|ltzt 
gf]S;fg eof] xf]nf < s'g} j:t'df x'g] Gffkmf / gf]S;fg j|mo d"Nosf] lglZrt k|ltzt /sd 
xf] . xfdLn] cl3Nnf sIffx¿df lgDg lnlvt ;"qx¿ k|of]u u/L gfkmf / gf]S;fg u0fgf 
ug]{ sfd ul/;s]sf 5f}“ .

 - s_ jf:tljs gfkmf = ljj|mo d"No – j|mo d"No

 - v_ jf:tljs gf]S;fg = j|mo d"No – ljj|mo d"No

  -u_ gfkmf k|ltzt =
 jf:tljs gfkmf 

x 100%
     j|mo d"No

 
 -3_ gf]S;fg k|ltzt = 

jf:tljs gf]S;fg  
x 100%

     j|mo d"No

oL ;"qx¿nfO{ ;/nLs/0f u/L c¿ slt ;"qx¿ Afgfpg ;lsG5, vf]hf}“ . jf:tljs gfkmfnfO{ 
P, gf]S;fgnfO{ L, j|mo d"NonfO{ CP / ljj|mo d"NonfO{ SP n] hgfp“bf dfly s, v, u / 3 nfO{ 
s;/L n]Vg ;lsG5 xf]nf, 5nkmn ug'{xf];\ .

2.1 gfkmf gf]S;fg ;DaGwL Jofjxfl/s ;d:ofx¿ (Daily life problems related to profi t and loss):

xfd|f] b}lgs hLjgdf gfkmf / gf]S;fgsf ;d:ofx¿ Kf|ToIf tyf ck|ToIf ¿kdf b]vf kl//x]sf
x'G5g\ . oL ;d:ofx¿nfO{ ul0ftLo :j¿k lbP/ ;dfwfg ug{ ;lsG5 .   

lj|mofsnfk 1 M 
sIffdf ePsf ljb\ofyL{x¿ sDtLdf 4 hgf / a9Ldf 6 hgfsf] ;d"x x'g] u/L a;f}“ . k|To]s ;d"xn] 
cfk"mn] ahf/df lsgd]n ubf{ yfxf kfPsf] hfgsf/Lsf cfwf/df gfkmf / gf]S;fg;“u ;DalGwt 
zflAbs ;d:ofx¿ Afgfcf}“ . ;d"xx¿n] agfPsf k|Zg Ps csf{df ;f6f“} . 

ca lgDg lnlvt k|Zgx¿sf cfwf/df ;d:of ;dfwfg u/f}“ M

-s_ k|Zgsf] cfzo a'lemG5 < 

-v_ ;d:ofdf s] s] hfgsf/L lbOPsf] 5 <

-u_ ;d:ofdf s] kTtf nufpg'kg]{ 5 <

gfkmf / gf]S;fg (Profi t and Loss)

kf7

22
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-3_ k|Zgsf] ;dfwfg ug{ ;lhnfsf nflu k|ZgnfO{ tflnsf ;"q, lrq, k|ToIf÷ck|ToIf 
 ts{ tyf cg'dfg ug{ ;lsG5 < ;lsG5 eg] s] ug{ ;lsG5 < dgg u/f}“, ;Defljt ;a} tl/sfn] 
 ;d:of ;dfwfg ug{ nufcf}“ . ;Defljt ;a} tl/sfn] ;d:of ;dfwfg ul/;s]kl5 lgDg lnlvt 
 k|Zgx¿ ;f]wf}“ M

 -s_  s] ;dfwfgsf k|To]s r/0f hf“r ul/of] <

 -v_  s] ;dfwfgsf k|To]s r/0f l7s 5g\ <

 -Uf_  s] k|To]s r/0fnfO{ sf/0f;lxt k|dfl0ft ug{ ;lsG5 < 

cGtdf, cfkm"n] u/]sf sfd k'gM ug{ nufcf}“ / ul0ftLo ¿kdf ;dfwfg l7s÷a]l7s s] 5, ;f]wf}“ .

lj|mofsnfknfO{ lgDg pbfx/0fn] k|:6 kfl/Psf] 5 . 

ljdnn] Pp6f 8f]sf] ?= 300 df lsg]/ ?= 390 df a]r] . pgn] 8f]sfsf] sf/f]af/ ubf{ slt k|ltzt 
gfkmf u/], kTtf nufpg'xf];\ .

;dfwfg M 

r/0f 1M ;d:of a'em\g] tyf of]hgf th'{df ug]{

-s_ k|Zgsf] cfzo s] a'lemG5 <

-v_  oxf“ 8f]sfsf] j|mo d"No (CP) = ?= 300

       8f]sfsf] ljj|mo d"No (SP) = ?= 390

-Uf_  ;d:ofdf 8f]sfsf] sf/f]af/ ubf{ x'g] gfkmf k|ltzt kTtf nufpg'kg]{ 5 .

-3_  Kf|ZgnfO{ ;lhnf];“u a'em\g lgDgfg';f/ tflnsfdf klg k|:t't ug{ ;lsG5 .

j:t'sf] gfd j|mo d"No (CP) ljj|mo od"No (SP) Gffkmf k|ltzt

8f]sf] ?= 300 ?= 390 <

r/0f 2M ;d:of ;dfwfg -of]hgf sfof{Gjog ug]{_

;"qcg';f/ 

gfkmf k|ltzt =  
 gfkmf /sd     

x 100%
              j|mo d"No

   
=

 ljj|mo d"No (SP) – j|mo d"No (CP) 
 x 100 %

      j|mo d"No (CP)

   = 
300

390 300 x100%-

   = 30%

To;}n], ljdnn] 8f]sfsf] sf/f]af/df 30 % gfkmf u/]5g\ .
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r/0f 3 M k5fl8 kms]{/ x]g]{ jf hf“Rg] 

 -s_ s] ;dfwfgsf k|To]s r/0f hf“r ul/of] <

 -Vf_ s] ;dfwfgsf k|To]s r/0f l7s 5g\ <

 -u_  s] gfkmf gf]S;fgsf] kl/efiffcg';f/ ;dfwfgsf k|To]s r/0f l7s 5g\ egL k|dfl0ft ug{ 
  ;lsG5 <

cGtdf k|Zgfg';f/sf lgisif{ n]Vg'xf];\ .

dflysf lj|mofsnfk / pbfx/0f ;d:of ;dfwfgsf r/0f;“u ;DalGwt 5g\ . xfdLn] cEof;sf 
k|Zgx¿ ;dfwfg ubf{ oL r/0fx¿ ckgfp“b} ;dfwfg ug]{ xf] eg] zflAbs ;d:of xn ug{ ;lhnf] x'G5 .

pbfx/0f M 1

bLks Ps :6]zg/L k;n] x'g\ . pgn] Ps bh{g sfkL ?= 360 df lsg]5g\ . s]xL lbgkl5 pgn] 
?= 62 df 2 cf]6f sfkL laj|mL u/]5g\ . pgnfO{ Pp6f sfkLdf slt ?lkof“ gfkmf cyjf gf]S;fg eP5 
kTtf nufpg'xf];\ .

;dfwfg M 

 oxf“, 12 cf]6f sfkLsf] j|mo d"No  = ?=360

  1 cf]6f sfkLsf] j|mo d"No   = ?= 12
360   

      = ?= 30

km]l/, 2 cf]6f sfkLsf] ljj|mo d"No  = ?= 62

1 cf]6f sfkLsf] ljj|mo d"No   = ?= 2
62  

     = ?= 31

oxf“, Pp6f sfkLdf ePsf] gfkmf = ljj|mo d"No - j|mo d"No = ?= 31 - ?= 30 = ?= 1

To;}n] Pp6f sfkLdf bLksnfO{ ?=1 gfkmf eP5 .

pbfx/0f M 2 

lrgfn] k|lt ls=u|f= ?= 40 sf b/n] 250 ls=u|f= cf“k lslg5g\ . cf“k Nofpg] ef8f k|lt ls=u|f= ?= 
1 ltl/5g\ . olb pgn] k'/} cf“k ?=12000 df a]lr5g\ eg] -s_ 1 ls= u|f= cf“k sltdf a]lr5g\ < 
-v_ k'/f cf“k a]Rbf slt k|ltzt gfkmf jf gf]S;fg eP5, kTtf nufpg'xf];\ .

;dfwfg M 

oxf“, 250 lsnf] u|fd cf“ksf] j|mo d"No (CP) = ?= 40 x 250 = ?=10,000

1 lsnf] u|fd cf“ksf] ef8f   = ?=1
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250 lsnf] u|fd cf“ksf] ef8f   = ?=1 x 250 = ?=250

To;}n], 250 lsnf] u|fd cf“ksf] j|mo d"No  = ?=10,000 + ?= 250 

      = ?=10,250

km]l/, 250 lsnf] u|fd cf“ksf]  ljj|mo d"No  = ?= 12,000

-s_ 1 lsnf] u|fd cf“ksf]  ljj|mo d"No = ?= 250
12000    = ?= 48

      To;}n], 1 lsnf] u|fd cf“ksf] ljj|mo d"No ?= 48 k5{ . 

-v_ gfkmf k|ltzt(P%) = 
  ljj|mo d"No – j|mo d"No 

x 100%
          j|mo d"No

    cyjf, gfkmf k|ltzt (P%) =  
10250

12000 10250 x100%
10250
1750 x100% 17.07%- = =

 k'/f cf“k a]Rbf lrgfnfO{ 17.07 % gfkmf eof] .

j}slNks ljlw

oxf“, cf“ksf] j|mo d"No (CP) = ?=40 / s]=hL=

  cf“ksf] ef8f  = ?=1/ s]=hL=

ca, 1 lsnf] u|fd cf“ksf] jf:tljs j|mo d"No(CP)  = ?=(40 + 1)

              =   ?= 41

km]l/, 250 lsnf] u|fd cf“ksf] ljj|mo d"No   = ?= 12000

           1 lsnf] u|fd cf“ksf] ljj|mo d"No   = ?= 
250

1200

         =   ?= 48

To;}n], gfkmf k|ltzt     =  
CP

SP CP x100%-

            =  
41

48 41 x100%-

            =  17.07 %

pbfx/0f M 3

Ps hgf lstfa k;n]n] 3000 cf]6f lstfa lsg]5g\ . h;dWo] pgn] 300 cf]6f lstfa ljb\ofnonfO{ 
lgMz'Ns pknAw u/fP5g\ . af“sL lstfax¿ k|lt lstfa ?= 66 sf b/n] 10% gfkmf x'g] u/L 
a]r]5g\ . Pp6f lstfasf] j|mo d"No slt xf]nf, kTtf nufpg'xf];\ .
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;dfwfg M oxf“, dfgf}“ Pp6f lstfasf] j|mo d"No ?= x  5 . 

To;}n], 3000 cf]6f lstfasf] j|mo d"No = 3000x

    gfkmf  =  j|mo d"Nosf] 10%

                 = 3000 x
100
10x  = 300x

ljj|mo d"No = j|mo d"No + gfkmf

       = 3000x  + 300x   = 3300 x

t/, 300 cf]6f lstfa ljb\ofnonfO{ lgMz'Ns pknAw u/fPsfdf k;n]n] hDdf 2700 cf]6f 
lstfa dfq a]Rg ;S5g\ .

2700 cf]6f lstfasf] ?= 66 sf b/n] x'g cfpg] ljj|mo d"No = ?= 2700 x 66 x'G5 . 

To;}n], 2700 x 66 = 3300x

 cyjf, 54 = x

To;}n], Pp6f lstfasf] j|mo d"No ?= 54 k5{ .

gf]6 M Pp6} ;fdfgsf] PseGbf a9L ljj|mo d"No x'G5 t/ Pp6f dfq j|mo d"No x'G5 . lsg 
xf]nf < 5nkmn ug'{xf];\ .

pbfx/0f M 4

Pp6f kmf]6f]skL d]l;g ?= 60,000 df a]Rbf 20 % 3f6f eP5 . pSt d]l;gdf 12% gfkmf sdfpg 
sltdf a]Rg'knf{ < kTtf nufpg'xf];\ .

;dfwfg M 

oxf“, kmf]6f]skL d]l;gsf] ljj|mo d"No = ?= 60,000 

dfgf}“,  j|mo d"No  = ?=  x

 gf]S;fg   = j|mo d"Nosf] 20% = 
100
x 20x x

5
=

 ljj|mo d"No   = j|mo d"No – gf]S;fg

 cyjf, 60,000  = x
x

5
-

 cyjf, 60,000  = x x

5

5 -

 cyjf, 60,000  = x

5

4   

 cyjf, 
4

60000 5 x# =

 cyjf, x  = 75000  
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 oxf“, kmf]6f]skL d]l;gsf] j|mo d"No = ?=75000

 km]l/, gfkmf = j|mo d"Nosf]  12%

cyjf, gfkmf  =
7500
100

12×  = ?=9000

 ljj|mo d"No  = j|mo d"No + gfkmf

    =  ?=75000  + ?=9000  

   = ?=84,000

To;}n], 12% gfkmf sdfpg kmf]6f]skL d]l;g ?=84,000 df a]Rg'k5{ .

 cEof; 2.1

1. tn lbOPsf] tflnsfdf c1ft /fzLsf] dfg kTtf nufpg'xf];\ .

;fdfgsf] gfd j|mo d"No ljj|mo d"No Gffkmf÷gf]S;fg gfkmf÷gf]S;fg 
k|ltzt

s_ k'm6an ?= 500 ?= 625 < <

Vf_ Efmf]nf ?= 300 ?= 270 < <

Uf_ rKkn ?= 120 ?= 144 < <

3_ snd ?= 50 < < 15% -gfkmf_

ª_ sfkL < ?= 40 ?= 10 
-gf]S;fg_

<

2. -s_ slknn] 40 cf]6f v]nf}gfx¿ ?= 4800 df lsg]5g\ . s]xL ;dokl5 pgn] 5 cf]6f 
  v]nf}gfsf] ?=700 sf b/n] ;a} v]nf}gfx¿ Af]r]5g\ . Pp6f v]nf}gfdf slknnfO{ slt 
  gfkmf÷gf]S;fg eP5, kTtf nufpg'xf];\ .

 -v_ Pp6f g[To sfo{j|md b]vfpg hDdf ?= 25000 vr{ nfU5 . g[To 6f]nLn] 
  vr{ afx]s ?= 12,000 gfkmf ug'{k5{ . 370 hgf bz{sn] k};f lt/]/ g[To cjnf]sg u/]  . 
  Ps hgf bz{sn] slt /sd lt/], kTtf nufpg'xf];\ .

3. -s_ Ps hgf kmnk'mn k;n]n] 30 ls=u|f= :ofp ?= 88 k|lt ls=u|f=sf b/n] ahf/af6 
  lsg]/ NofP5g\ . kmnkm'n ahf/af6 k;n;Dd k'¥ofpg pgsf] hDdf ?= 60 vr{ eP5 . 
  pgn] k'/} :ofp ?= 3240 df a]r]5g\ . 1 ls= u|f= :ofpdf pgnfO{ slt gfkmf eof] < k'/f 
  :ofp a]Rbf slt k|ltzt gfkmf eP5, kTtf nufpg'xf];\ .
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 -v_ Go'6gn] 12 bh{g sfkL ?= 4320 df lsg]/ NofP5g\ . pgnfO{ pSt sfkL cfkm\gf] 
  k;n;Dd k'¥ofpg ?= 288 vr{ nfu]5 . ?= 5760 df ;a} sfkLx¿ laj|mL ug{ pgn] 
  Pp6f sfkLdf slt gfkmf ug'{k5{ ;fy} pgnfO{ sfkLsf] Jofkf/df slt k|ltzt gfkmf 
  eof], kTtf nufpg'xf];\ .

4. -s_ /xdfgn] k|lt sfkL ?= 60 df 1200 cf]6f sfkLx¿ lsg]5g\ . h;dWo]] 300 sfkLx¿ 
  5fqj[lTtsf ¿kdf lbP5g\ . olb p;n] 5 % gf]S;fgdf af“sL sfkLx¿ a]r]5g\ eg] 
  k|To]s sfkLsf] ljj|mo d"No slt /x]5, kTtf nufpg'xf];\ .

 -v_ kfj{tLn] 60 cf]6f l;;fsf Unf;x¿ lsg]/ NofO5g\ . 20 cf]6f Unf;x¿ km'6]5g\ . af“sL 
  k|lt lunf; ?= 25 sf b/n] 20% gfkmf x'g] u/L a]lr5g\ . Pp6f Unf;sf] j|mo d"No slt 
  /x]5, kTtf nufpg'xf];\ .

5. -s_ Ps hgf dflg;n] Pp6f 6]an ?= 1035 df a]Rbf 15 % gfkmf eP5 . olb ;f] 6]an 8 % 
  gf]S;fg x'g] u/L a]r]sf] eP sltdf a]Rg' kYof]{, kTtf nufpg'xf];\ . 

 -v_ lx/fn] Pp6f snd 15 %  gf]S;fgdf a]r]5g\ . olb ;f] snd pgn] ?= 3 a9L lnP/ a]Rg 
  ;s]sf] eP pgnfO{ 5 % gfkmf x'g] lyof] . sndsf] j|mo d"No slt xf]nf, kTtf nufpg'xf];\ .

5. cfk"m;“u ePsf sfkL, snd / lstfasf] j|mo d"No / ljj|mo d"No s] slt xf]nf, k;n]nfO{ 
 ;f]wL 5nkmn ug'{xf];\ . 5nkmnaf6 k|fKt glthfnfO{ l6kf]6 u/L gfkmf gf]S;fg k|ltzt 
 kTtf nufO{ tn lbOPsf] tflnsfdf eg'{xf];\  .

j|m=;= j:t' j|mo d"No ljj|mo d"No Gffkmf÷gf]S;fg gfkmf÷gf]S;fg k|ltzt
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3.0   k'g/fjnf]sg 

?= 12000 sf] 13% slt xf]nf <

?= 20000 sf] ?=400 slt k|ltzt xf]nf <

?= 1000 s'g ;ª\Vofsf] 10% k|ltzt xf]nf <

ahf/df ;fdfg lsgd]n ubf{ d"Nodf s]xL k|ltzt 5'6 ul/G5 . cfkm"n] sdfPsf] k};fsf] s]xL k|ltzt 
art  / vr{ ul/G5 . xfjfdf ljleGg Uof“;x¿df lglZrt k|ltztsf] ld>0f x'G5 . oL / o:t} vfn] 
cGo pbfx/0fx¿ k|ltzt;“u ;DalGwt x'G5g\, h'g xfd|f] b}lgs hLjgdf k|ToIf / ck|ToIf ¿kdf 
k|of]udf cfO/x]sf x'G5g\ . cfk"mn] sdfPsf] s]xL k|ltzt /sd /fHonfO{ ltg'{kg]{ x'G5 . ;fdfg 
lsgd]n ubf{ landf ;dfgsf] d"NoeGbf s]xL /sd yk36 ul/Psf] x'G5 . oL ;a}df k|ltzt 
u0fgf ug]{ ul/Psf] x'G5 . k|ltztsf cfwf/df u0fgf ug]{ sfd xfdLn] cl3Nnf sIffx¿df 
cWoog ul/;s]sf 5f}“ . 

3.1   sld;g (Commission) 

km'ndfof Ps ls;fg x'g\ . pgL;“u 12 /f]kgL v]t 5 . Ps 
k6s pgsf 5f]/f la/fdL k/] t/ pgL;“u 5f]/fsf] pkrf/ ug]{ 
k};f lyPg . pgn] cfk\mgf gfddf /x]sf] 12 /f]kgL v]tdWo] 5 
/f]kgL v]t a]Rg] lg0f{o ul/g\ . hutaxfb'/ Ps 
s'zn Joj;foL x'g\ . pgL 5 /f]kgL v]t lsg]/ pSt 
v]tdf t/sf/L v]tL ug]{ ljrf/df 5g\ . t/ pgL;“u 
v]t lsGg hfg] ;do 5}g . hutaxfb'/n] ;f]gfdnfO{ cfkm\gf 
nflu 5 /f]kgL v]t vf]lhlbg cg'/f]w u/] . v]t lsGg ;f]gfd km'ndfofsxf“ k'u], pgn] km'ndfofsf] 
5 /f]kgL v]t hutaxfb'/nfO{ laj|mL ug]{ / laj|mLaf6 k|fKt /sdsf] 5 k|ltzt cfkm"n] lng] 
;xdlt u/]/ cfP . 

oxf“ km'ndfof laj|mL stf{, hutaxfb'/ vl/b stf{ / ;f]gfd Ph]G6 (Agent) x'g\ . 

Ph]G6n] laj|mL /sdsf] s]xL k|ltzt cfkm"n] lng] u5{g\ . pSt /sdnfO{ sld;g elgG5 . 
sld;g vl/b stf{, laj|mL stf{ jf b'j}n] Ph]G6nfO{ lbg] k|rng 5 .

3/ hUufsf] sf/f]af/df, a}ª\s tyf ljTtLo ;+:yfx¿df, ladf sDkgLx¿df ;fdfg lsgd]ndf 
tyf cGo b}lgs hLjgdf cfly{s sf/f]af/ x'g] Joj;fox¿df sld;gsf] u0fgf ul/G5 . 

sld;g tyf s/ (Commission and Tax)

kf7

33
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lj|mofsnfk M 1

sIffsf]7fdf pkl:yt ljb\ofyL{x¿ 3÷3 hgfsf] ;d"xdf a;f}“ . k|To]s ;d"xsf ljb\ofyL{x¿nfO{ 
laj|]mtf, vl/b stf{ / Ph]G6sf] gfdn] ;Daf]wg u/f}“ . cfkm\gf] 3/ 6f]ndf laj|mL ug{ ldNg] j:t'x¿sf] 
ljj|mo d"No, sld;gsf] b/ tf]sf}“ . ToxL b/ k|of]u u/L sld;g afktsf] /sd, sld;g kl5sf] laj|mL 
d"No u0fgf u/f}“ . k|To]s ;d"xn] u/]sf sfo{nfO{ sIffsf]7fdf k|:t't u/f}“ . 

sld;g ;DaGwL ;d:of ;dfwfg ubf{ lgDg lnlvt ;"qx¿ k|of]u x'G5g\ M

1. sld;gsf] /sd ≠ laj|mL d"Nosf] lglZrt sld;g k|ltzt

2. sld;gkl5sf] d"No ≠ ljj|mo d"No – sld;gsf] /sd

3. sld;g k|ltzt ≠
 sld;g /sd × 100%

                     ljj|mo d"No

 pbfx/0f M 1

s'g} Ph]G6n] ?= 18000 sf] afn'jf a]lrlbP afkt 1 k|ltzt sld;g kfp“5g\ eg],

-s_  Ph]G6n] sld;g afkt slt /sd kfp“5g\,  kTtf nufpg'xf];\ .

-v_  afn'jf Jofkf/Ln] afn'jf a]r]/ slt /sd kfp“5g\\, kTtf nufpg'xf];\ . 

;dfwfg M

oxf“ afn'jfsf] ljj|mo d"No    ≠ ?= 18000

 sld;gsf] b/         ≠ 1 k|ltzt

 sld;g afktsf] /sd  ≠ <

 sld;gkl5sf] d"No   ≠ <

xfdLnfO{ yfxf 5, sld;g /sd ≠ laj|mL d"No × sld;g k|ltzt

                               = ?= 18000 sf] 1%

                               = ?= 18000 x
100

1
 

                               = ?= 180

sld;gkl5sf] d"No ≠ laj|mL d"No – sld;gsf] /sd

                = ?= 18000 – ?=180 = ?= 17820

To;}n],

 -s_ Ph]G6n] sld;g afkt ?= 180 kfp“5 . 

 -v_ afn'jf Jofkf/Ln] afn'jf laj|mLaf6 ?= 17820 kfp“5 . 
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 pbfx/0f M 2

Pp6f sk8f k;nsf sd{rf/Lsf] dfl;s tna ?= 12000 5 . dlxgfdf ?=6 nfveGbf a9Lsf] laj|mL 
/sddf pgnfO{ 1% sld;g lbg] ul/G5 . olb pSt k;nsf] Ps dlxgfsf] hDdf laj|mL ?= 10 nfv 
eP sd{rf/Lsf] dlxgfsf] hDdf cfDbfgL slt x'G5, kTtf nufpg'xf];\ . 

;dfwfg M
oxf“, sd{rf/Lsf] dfl;s tna   ≠ ?= 12,000

 Dffl;s laj|mL /sd         ≠ ?= 10,00,000

 sld;g lbg'gkg]{ laj|mL /sd ≠ ?= 6,00,000

 sld;gsf] b/             ≠ 1%

 sd{rf/Lsf] dfl;s cfDbfgL ≠ ?

 sld;g lbg'kg]{ laj|mL /sd ≠ ?= 10,00,000 – ?=6,00,000

                                     = ?= 4,00,000

 sld;g afktsf] /sd     ≠ ?= 4,00,000 sf] 1%          

          = ?= 4,00,000 × 
100

1

   = ?=4,000

 pSt dlxgfdf cfDbfgL  ≠ tna + sld;g

                   = ?= 12,000 + ?= 4,000

                                  = ?= 16,000

 pbfx/0f 3

sfkL pTkfbg ug]{ sDkgLdf sfo{/t Ps hgf sd{rf/Lsf] dfl;s tna ?= 11,000 5 . pgn] 
sld;g;lxt pSt dlxgfdf ?= 21,000 hDdf cfDbfgL ub{5g\ . olb pSt dlxgfdf ?=5,00,000 sf] 
sfkL laj|mL eP5 eg] sld;gsf] b/ slt /x]5, kTtf nufpg'xf];\ .

  oxf“, sd{rf/Lsf] dfl;s tna = ?=11,000

 dlxgfsf] hDdf cfDbfgL = ?= 21,000

 dlxgfsf] hDdf laj|mL /sd = ?= 5,00,000

 sld;gsf] b/            = ?  

 sld;g afktsf] /sd = ?= 21,000 – ?= 11,000

                           = ?= 10,000
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sld;gsf] b/ =
  sld;g afktsf] /sd 

x 100%
        hDdf laj|mL

                     = 500000
10000 x100%

                       = 2%

To;}n], sld;gsf] b/ = 2%

 pbfx/0f M 4

s'g} pb\of]un] yf]s ljj|m]tfnfO{ ?= 10 nfv;Ddsf] laj|mLdf 0.5 k|ltzt, 10 nfvb]lv 15 nfv;Ddsf] 
laj|mLdf 1 k|ltzt / 15 nfveGbf dflysf]df 2 k|ltzt sld;g lbG5 . olb yf]s ljj|m]tfn] 
pb\of]uaf6 ?= 25,00,000 sf] ;fdfg vl/b u¥of] eg] slt /sd sld;g kfof], kTtf nufpg'xf];\ . 

;dfwfg M

oxf“, hDdf laj|mL /sd = ?=25,00,000

-s_ 0.5% k|ltzt sld;g nfUg] laj|mL /sd = ?=10,00,000

 sld;g /sd                          = ?=10,00,000 × 
100
0.5

                                                   = ?=5,000

-v_  1% sld;g nfUg] laj|mL /sd = ?= 10 nfvb]lv 15 nfv;Dd

                          = ?= 1500000 - ?= 1000000

                                      = ?=5,00,000

 sld;g /sd                = ?=5,00,000 × 100
1

                                               = ?=5,000

-u_ 2% sld;g nfUg] laj|mL /sd  = 15 nfveGbf dfly

                                               = ?=25,00,000 – ?=15,00,000

                                               = ?=10,00,000

     sld;g /sd               = ?=10,00,000 × 100
2

                                             = ?=20,000

hDdf sld;g afktsf] /sd = ?=5,000 + ?=5,000 + ?=20,000 = ?=30,000

s] of] k|ZgnfO{ cGo tl/sfn] klg xn ug{ ;lsG5, 5nkmn ug'{xf];\ .
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 cEof; 3.1

1.  tn lbOPsf] k|To]s cj:yfdf sld;g afktsf] /sd / sld;gkl5sf] d"No kTtf  
 nufpg'xf];\ . 

ljj/0f hDdf laj|mL d"No sld;gsf] b/

s_
v_
u_
3_

3/
lk|lG6ª d]l;g
;]o/ sf/f]af/
hUuf

?= 80 nfv
?= 1 s/f]8
?= 1 s/f]8 20 nfv
?= 5 s/f]8

3 %
10 %
2 %
5 %

 

2. -s_  l;d]G6 k;ndf sfd ug]{ Ps hgf sd{rf/Ln] dfl;s ?= 8000 tna kfp“5g\ . dlxgfdf 
  ?= 10 nfveGbf dflysf] laj|mLdf 1.5 k|ltzt sld;g kfp“5g\ . olb Ps dlxgfdf 
  ?= 24,00,000 sf] l;d]G6 laj|mL eP5 eg] pgsf] dfl;s cfDbfgL slt x'G5, kTtf 
  nufpg'xf];\ . 

 -v_  Pp6f sfuh pb\of]udf sfd ug]{ ahf/ k|ltlglwsf] dfl;s tna ?= 15,000 5 . pgn]  
  Ps dlxgfdf ?= 30 nfveGbf dflysf] sfuh laj|mL u/]df 2 k|ltzt sld;g kfp“5g\ . 
  olb s'g} dlxgfdf ?= 48 nfvsf] sfuh laj|mL eP5 eg] pgsf] ;f] dlxgfsf] cfDbfgL 
  slt x'G5 / csf]{ dlxgfdf pgsf] cfDbfgL ?= 59000 x'g slt /sdsf] sfuh laj|mL 
  x'g'k5{, kTtf nufpg'xf];\ .

3. -s_  Pp6f k':ts k;ndf sfo{/t sd{rf/Lsf] dfl;s tna ?= 13,000 5 . pgn] hDdf laj|mL 
  /sdsf] s]xL k|ltzt sld;g kfp“5 . olb dlxgfdf ?= 10,00,000 sf] laj|mL eP5 / 
  pgn] hDdf ?= 28,000 cfDbfgL u/]5g\ eg] sld;gsf] b/ slt x'G5, kTtf nufpg'xf];\ . 

 -v_  Pp6f v]nf}gf k;ndf sfd ug]{ sd{rf/Lsf] dfl;s tna ?=7,500 5 . pgn] Ps dlxgfdf 
  ?= 1,20,000 sf] v]nf}gf laj|mL u/]5g\ . olb pgn] dlxgfdf 13,500 sdfP5g\ eg] 
  sld;gsf] b/ slt /x]5, kTtf nufpg'xf];\ . 

4.  Pp6f sDkgLn] Ph]G6x¿nfO{ lgDg b/sf lx;fan] sld;g lbG5 .

 — ?= 15 nfv;Ddsf] laj|mLdf 0.5∞ 

 — ?=15 nfvb]lv ?= 25 nfv;Ddsf] laj|mLdf 1∞

 —?= 25 nfvb]lv ?= 40 nfv;Dds]f laj|mLdf 1.5 ∞

 —?= 40 nfveGbf dflysf] laj|mLdf 2∞

pSt sld;g b/ k|of]u u/L tn lbOPsf] laj|mL /sdaf6 k|fKt x'g] sld;g /sd kTtf nufpg'xf];\ M

-s_  ?= 12 nfv        -v_ ?= 24 nfv        -u_ ?= 38 nfv            -3_ ?= 60 nfv
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3.2 5'6 (Discount)

5]psf] lrqdf /~hgsf] k;ndf laj|mLdf 
/flvPsf ;dfgx¿df km/s km/s k|ltzt 
5'6 n]lvPsf] 5 . pSt n]lvPsf] 5'6 
k|ltztcg';f/ d"No sd ubf{ ;fdfgx¿ slt 
/sd lt/]/ lsGg ;lsG5, 5nkmn ug'{xf];\ .                             
Jofkf/df t'?Gt /sd e'Stfg ul/lbP afkt 
;fdfgsf] cª\lst d"NoeGbf sd d"Nodf 
laj|mL ug]{ u/L ;x'lnot k|bfg ul/Psf] 
x'G5 . pSt ;x'lnot /sdnfO{ 5'6 /sd 
elgG5 .  s'g} j:t'sf] cª\lst d"No, j|mo d"Nodf 
s]xL k|ltzt /sd yk u/]/ 6f“l;Psf] x'G5 . h;n] 
ubf{ pSt j:t'sf] laj|mL u/]kl5 gfkmf x'G5 . gubL 
5'6 (cash discount) / Jofkfl/s 5'6 (trade discount) u/L 5'6 hDdf b'O{ k|sf/n] ul/G5 . 
xfdL sIff 9 df gubL 5'6sf af/]df dfq cWoog u5f}{“ . Jofkf/Lx¿n] u|fxsx¿nfO{ cfkm"n] 
a]r]sf] ;fdfgdf cª\lst d"Nosf] s]xL k|ltzt /sd ;x'lnot lbg] u5{g\ . o;nfO{ gubL 5'6 
(cash discount) elgG5 . ;do, kl/l:ylt / ;fdfgsf] k|s[lt x]/]/ 5'6 lbg] ul/G5 . ljleGg 
rf8kj{x¿sf] cj;/df a9L /sd 5'6 lbg] ul/G5 eg] cGo ;dodf sd /sd 5'6 lbg] rng 5 . 

lj|mofsnfk M 2 

sIffdf pkl:yt ljb\ofyL{x¿ dWo] s]xL ljb\ofyL{x¿ rf/ rf/ hgfsf] ;d"xdf a;f}“ . k|To]s ;d"xn] 
:yfgLo If]qdf kfOg] s'g} kf“r cf]6f j:t'x¿sf] Pp6} cª\lst d"No lgwf{/0f u/f}“ . ;d"xn] tL 
;fdfgdf lbg ;lsg] 5'6 k|ltzt tf]sf}“ . Pp6f ;d"xn] tf]s]sf] 5'6 k|ltzt csf]{ ;d"xnfO{ hfgsf/L 
gx'g] cj:yf l;h{gf u/f}“ . tL rf/ ;d"xnfO{ rf/ cf]6f k;n gfdfs/0f u/f}“ . ;d"xdf gk/]sf 
ljb\ofyL{x¿n] pgLx¿ sxf“ tL ;fdfgx¿ s] sltdf lsGg kfOG5, l6kf]6 u/f}“ . k|To]s ;fdfg 
;aeGbf ;:tf] / ;aeGbf dx“uf] s'g k;ndf kfOG5, kTtf nufO ;du| sfo{nfO{ sIffsf]7fdf k|:t't 
u/f}“ .

5'6 ;DaGwL ;d:of ;dfwfg ubf{ lgDg lnlvt ;"qx¿ k|of]u ug{ ;lsG5 M

 5'6 /sd ≠ cª\lst d"Nosf] lglZrt k|ltzt

 5'6 /sd  ≠ cª\lst d"No – ljj|mo d"No -5'6kl5sf] d"No_

 laj|mo d"No -5'6kl5sf] d"No_ ≠ cª\lst d"No – 5'6 /sd

 
5'6 k|ltzt ≠

 5'6 /sd     
× 100%

                 cª\lst d"No

 dflysf ;"qx¿nfO{ ;/nLs/0f u/]/ c¿ slt cf]6f gof“ ;"q agfpg ;lsG5, vf]hL ug'{xf];\ . 
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pbfx/0f M 1

?= 450 cª\lst d"No ePsf] Pp6f k':tsdf 10 ∞ 5'6 lbP/ a]Rbf sltdf a]Rg ;lsG5, kTtf 
nufpg'xf];\ . 

;dfwfg M 

oxf“, k':tssf] cª\lst d"No ≠ ?= 450

 5'6 k|ltzt ≠ 10%

 5'6 /sd  ≠ ?= 450 sf] 10%

           ≠ ?= 450 × 
100
10

              ≠ ?= 45 

5'6 kl5sf] d"No -ljj|mo d"No_ ≠ ?= 450 – ?= 45  ≠ ?= 405

pbfx/0f M 2

?= 500 cª\lst Pp6f sldhnfO{ 5'6 lbPkl5 ?= 400 df lsGg ;lsG5 . 5'6 k|ltzt slt x'G5, kTtf 
nufpg'xf];\ . 

;dfwfg M

oxf“, sldhsf] cª\lst d"No ≠ ?= 500 

5'6kl5sf] d"No ≠ ?= 400

5'6 /sd  ≠ ?= 100

dfgf}“, 5'6 = x ∞ 

ctM 100 ≠ 500 sf] x ∞  

cyjf, 100 ≠ 500 x 100
x

cyjf, 100  ≠ 5x

cyjf,  5
100 x=  

cyjf, 20   ≠ x

5'6 k|ltzt ≠ 20%

j}slNks ljlw

oxf“ cª\lst d"No ≠ ?=500

5'6kl5sf] d"No   ≠ ?=400

5'6 /sd       ≠ ?=500 – ?=400

       ≠ ?=100

5'6 k|ltzt    ≠ 
5'6 /sd     

x 100%
          cª\lst d"No

                     = 20%
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pbfx/0f M 3

Pp6f 38Lsf] cª\lst d"No o;sf] j|mo d"NoeGbf 25% a9L 5 . pSt 38LnfO{ 15% 5'6 lbP/ a]
Rbf ?=200 gfkmf x'G5 . pSt 38Lsf] cªl\st d"No slt xf]nf, kTtf nufpg'xf];\ .

;dfwfgM

Dffgf}F, j|mo d"No ≠ ?= x

cªl\st d"No ≠ x x x
+ =

25
100

5
4

5'6 /sd   ≠ 
x x

4
5

 sf] 15%

   

      

x
100
15

4
5

80
15

x

x

=

=

ljj|mo d"No  x x

x x

x

x

4
5

80
15

80
100 15

80
85

16
17

= -

= -

=

=

   
           

   
   

   
km]l/ gfkmf ≠ ?= 200

cyjf, ljj|mo d"No – j|mo d"No ≠ ?= 200

cyjf,  x
x

16

17
-          ≠ ?= 200

cyjf,  xx

16

17 16-     ≠ ?= 200

cyjf,                x ≠ ?= 200 x 16

cyjf,               x ≠ ?= 3200 ∴ cªl\st d"No ≠ x

4

5  = ?= 5 3200
4

×

  
            ≠ ?= 4000
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pbfx/0f M 4
Pp6f ;'6s]; 15% 5'6 lbP/ a]Rbf ?= 250 gfkmf x'G5 . pSt ;'6s];nfO{ 30% 5'6 lbP/ 
a]Rbf ?= 500 gf]S;fg x'G5 eg] ;f] ;'6s];sf] cª\lst d"No kTtf nufpg'xf];\ .

;dfwfg M

dfgf}F, ;'6s];sf] cªl\st d"No ≠ ?= x

5'6 k|ltzt ≠ 15% x'“bf

5'6 /sd  ≠ 15/100 x x x
=

3
20

ljj|mo d"No ≠  20
3x x-  [cªl\st d"No – 5'6]

      ≠ 
20

17x

     gfkmf  =   ljj|mo d"No –j|mo d"No

cyjf, 250  ≠  
20

17x  – j|mo d"No

cyjf, j|mo d"No ≠  
20

17x - 250………….(1)

k]ml/, 5'6 k|ltzt ≠ 30% x'“bf

5'6 /sd    ≠ 
30

100
3
10

x x
=

ljj|mo d"No  ≠ cªl\st d"No – 5'6 /sd

         ≠  x - x
10
3 ≠ x

10
7

gf]S;fg     ≠ ?= 500

j|mo d"No – ljj|mo d"No       ≠ ?= 500

cyjf,       
20

17 250
10
7x x- -  ≠ ?= 500

cyjf,  x x
20

17 250 20 7 2# #- - ≠ ?= 500

cyjf, 3x – 5000      ≠ ?= 10000

cyjf, 3x            ≠ ?= 15000

cyjf,  x                        ≠ ?= 15000
3

 

cyjf, x             ≠ ?= 5000
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To;}n] ;'6s];sf] cª\lst d"No   ≠ ?=5000

 cEof; 3.2

1=  tn lbOPsf] k|To]s cj:yfdf 5'6 /sd / 5'6kl5sf] d"No kTtf nufpg'xf];\ M 

;fdfgsf] gfd cª\lst d"No 5'6 b/

-s_ rfdnsf] af]/f ?= 1300 5%

-v_ vfg] t]n ?= 80 2%

-u_ rKkn -Ps hf]/_ ?= 150 15%

-3_ k':ts ?= 180 8%

-ª_ kfOG6 ?= 700 20%

2.   tn lbOPsf] hfgsf/Lsf cfwf/df 5'6 /sd / 5'6sf] b/ kTtf nufpg'xf];\ M

;fdfgsf] gfd cª\lst d"No 5'6 lbPkl5sf] d"No

-s_ h'Ttf -Ps hf]/_ ?= 400 ?= 360

-v_ lrp/f -3 s]hL_ ?= 300 ?= 276

-u_ lrgL -15 s]hL_ ?= 1050 ?= 1029

-3_ cfn' -30 s]hL_ ?= 1200 ?= 1188

3.  -s_ Pp6f /]l8of]sf] cª\lst d"No j|mo d"NoeGbf 20%  a9L 5 . pSt /]l8of]nfO{ 10% gfkmf 
  x'g] u/L a]lrof]  . olb gfkmf ?= 80 5 eg] cª\lst d"No slt x'G5, kTtf nufpg'xf];\ . 

 -v_  Pp6f 6f]kLsf] cª\lst d"No j|mo d"NoeGbf 25% n] a9L 5 . olb pSt 6f]kLnfO{ 10%  5'6df 
  a]Rbf ?= 37.50 gfkmf x'G5 eg] pSt 6f]kLsf] cª\lst d"No kTtf nufpg'xf];\ . 

4.  -s_ Pp6f 38L 10%  5'6 lbP/ a]Rbf ?= 5 gf]S;fg x'G5 . pSt 38L 5% 5'6 lbP/ a]Rbf 
  ?= 22.50 gfkmf x'G5 . 38Lsf] cª\lst d"No kTtf nufpg'xf];\ . 

 -v_ Pp6f df]afOn ;]6 15%  5'6 lbP/ a]Rbf ?= 100 gfkmf x'G5 . 20%  5'6 lbP/ a]Rbf 
  ?= 800 gf]S;fg x'G5 . pSt df]afOnsf] cª\lst d"No kTtf nufpg'xf];\ . 

5.  cfkm\gf] 3/ glhssf] k;ndf b}lgs pkef]Uo ;fdfgdf s] slt k|ltzt 5'6 lbg] ul/G5, kTtf 
 nufpg'xf];\ . pSt glthf sIffsf]7fdf k|:t't ug'{xf];\ .
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3.3  s/ (Tax)

tn lbOPsf k|Zgx¿ 8f]Ndfsf] dgdf p7]sf k|Zgx¿ x'g\ . oL k|Zgx¿sf af/]df xfdLn] klg ;f]rf}“ .

-s_  ;/sf/n] k|zf;lgs, :jf:Yo, lzIff cflb If]qdf ug]{ vr{ s;/L h'6fp“5 xf]nf <

-v_  ;/sf/n] hgtf;“u s]xL /sd c;'N5, of] lsg xf]nf < 3/w'/Laf6 lt/f] ltg]{ ul/G5, lsg 
 xf]nf < ljleGg ;~rf/ dfWodaf6 jflif{s ah]6sf af/]df cy{ dGqLn] efif0f u5{g\, h;df 
 s/sf] s'/f ul/Psf] x'G5, lsg xf]nf <

-u_  s'g} JolSt jf ;d"xsf] jflif{s cfDbfgL ;/sf/n] tf]s]sf] ;LdfeGbf a9L  eP s] xf]nf <

-3_  /]l8of] / 6]lnlehgdf "s/bftf d}qL s/ k|zf;g, ;d[b\lw / ;'zf;g, xfd|f] cleofg" eGg] jfSo 
 ;'lgG5 . o;sf] cy{ s] xf]nf <

oL 8f]Ndfsf dgdf p7]sf k|Zgx¿ s/;“u ;DalGwt k|Zgx¿ x'g\ . sf'gg, ljwfg jf ;+ljwfgcg';f/ 
;/sf/ jf ;/sf/L lgsfon] hgtf;“u p7fpg] /sdnfO{ s/ elgG5 . s/nfO{ k|yd k6s nfu' 
ug]{ b]z hfkfg xf] . cfos/, 3/hUuf s/, ;DklTt s/, kfl/>lds s/, ;jf/L s/, d"No 
clej[lb\w s/ / eG;f/ dx;'n g]kfnsf k|rlnt s/x¿ x'g\ . 

s/ k|ToIf / ck|ToIf u/L b'O{ k|sf/sf x'G5g\ . k|ToIf s/ c?dfly ;fg{ gldNg] s/ xf] . g]kfn 
;/sf/n] /f]huf/L, nufgL, ;DklTt, 3/hUuf, dfnkf]t, laj|mL, 3/ axfn, cfsl:ds wgnfe 
cflbdf k|ToIf s/ p7fpg] u/]sf] kfOG5 . ck|ToIf s/ c¿dfly ef/ ;fg{ ldNg] s/ xf] . 
g]kfn ;/sf/n] dgf]/~hg s/, d"No clej[b\lw s/ cflbsf dfWodaf6 ck|ToIf s/ lng] 
u/]sf] 5 . 

2065 ;fn c;f]h dlxgfb]lv lghL If]qaf6 ;~rflnt lzIf0f ;+:yfx¿n] lng] z'Nsdf lzIff 
;]jf s/ nfU5 . pSt s/ -s_ lghL z}lIfs ;+:yfx¿nfO{ egf{ z'Ns / dfl;s lzIf0f z'Nssf] 
Ps k|ltzt -1∞_ -v_ ljb]zdf cWoog ug{ hfg] ljb\ofyL{x¿nfO{ lzIf0f z'Ns afkt ljb]zL 
d'b|f ;6xL ;'ljwf lb“bf To:tf] ;6xL /sddf k|ltzt -1∞_ s/ nfU5 . 

oxf“, xfdL cfDbfgL s/ -cfos/_ sf af/]df cWoog ug]{5f}“ . ;/sf/n] JolStut jf ;fd"lxs 
cfDbfgLdf nufpg] s/nfO{ cfDbfgL s/ -cfos/_ elgG5 . 

s'g} klg JolSt jf ;d"xsf] cfDbfgL ;/sf/n] tf]lsPsf] ;LdfeGbf a9L eof] eg] To:tf] a9L 
ePsf] cfDbfgLdf ;/sf/n] lglZrt k|ltztdf cfos/ nufp“5 . g]kfndf cfos/sf] Joj:yfkg 
ug]{ sfd cfGtl/s /fh:j ljefun] ub{5 . 

cfGtl/s /fh:j ljefusf cg';f/ cfDbfgL s/ u0fgf ug]{ lgod lgDgfg';f/ 5 . o;nfO{ 
cWoog u/f}“ / cWoog ul/;s]kl5 pSt tflnsfsf ;DaGwdf sIffsf]7fdf 5nkmn u/f}“ .
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jflif{s 30 nfv;Ddsf] -t];|f] s/ lbj; ljz]iffª\s @)&! cg';f/_

         Psn JolStsf nflu bDklTtsf nflu

          zLif{s s/ k|ltzt zLif{s s/ k|ltzt

!= jflif{s /f]huf/Lsf] s/
of]Uo cfosf] klxnf] ?= 
2 nfv krf; xhf/ 
?k}of“;Dd 

@= jflif{s b'O{ nfv krf; 
xhf/ ?k}of“ eGbf a9L 
t/ ltg nfv krf; 
xhf/;Ddsf] xsdf 

#= jflif{s ltg nfv krf; 
xhf/ ?k}of“eGbf a9L 
t/ klRr; nfv 
?k}of“;Ddsf] xsdf

$= klRr; nfv ?k}of“eGbf 
a9Lsf] ?= kf“r nfvdf 

%= klRr; nfv eGbf 
dflysf] ?= 5 nfvsf] 25 
k|ltztn] x'g] ?= 1 nfv 
klRr; xhf/sf] yk 

1%

15%

25%

25%

40 %

!= jflif{s /f]huf/Lsf] s/of]Uo cfosf] 
klxnf] ?= ltg nfv;Dd

@= jflif{s ltg nfv ?k}of“eGbf a9L t/ 
rf/ nfv;Ddsf] xsdf 

#= jflif{s rf/ nfv ?k}of“eGbf a9L t/ 
klRr; nfv ?k}of“;Ddsf] xsdf 

$= klRr; nfv ?k}of“eGbf a9Lsf] 
?= kf“r nfvdf

%= klRr; nfv eGbf dflysf] ?= 5 
nfvsf] 25 k|ltztn] x'g] ?= Ps 
nfv klRr; xhf/sf] yk

1%

15%

15%

25%

40%

hDdf jflif{s 30 nfv 
cfosf] s/ ?= 7,30,000

hDdf ?= 30 nfv cfosf] jflif{s s/ 
afkt /sd ?= 7,18,000

gf]6 M s/ ;DaGwL lj:t[t hfgsf/L kfpg (h  p ://www.ird.gov.np) df x]g{ ;lsG5 .

xfdLn] sdfPsf] ;DklTtdf kfPsf] s/ 5'6 lgDg lnlvt zLif{sx¿df lbOPsf] x'G5 M

-s_  sd{rf/L ;~ro sf]ifdf hDdf x'g uPsf] /sddf

-v_  gful/s nufgL sf]ifdf hDdf x'g uPsf] /sddf

-u_  hLjg ladf afkt lt/]sf lk|ldod vr{df

-3_  wfld{s sfo{sf nflu u/]sf] vr{df

-ª_  rGbf lbPsf] /sddf
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-r_  b'u{d eTtf afkt k|fKt u/]sf] /sddf

-5_  j}b]lzs eTtfsf] 75 k|ltzt /sddf

-h_  cf}ifwL pkrf/df nfu]sf] vr{df cflb .

oL zLif{sx¿df nfUg] s/ jflif{s cfDbfgLaf6 36fPkl5 af“sL /x]sf] cfDbfgLdf nfUg] ub{5 . 

lj|mofsnfk M 3

sIffdf pkl:yt ;a} ljb\ofyL{x¿ rf/ ;d"xdf a;f}“ . k|To]s ;d"xn] s/sf k|sf/x¿ 
h:Tf} M cfDbfgL s/, ;DklTt s/, laj|mL s/ / cGtMz'Ns s/dWo] Pp6fsf ;DaGwdf cfkm"n] yfxf 
kfPsf hfgsf/Lx¿sf af/]df 5nkmn u/f}“ . 5nkmnaf6 k|fKt glthfnfO{ sIffsf]7fdf k|:t't u/f}“ . 
yk hfgsf/Lsf nflu lzIfsnfO{ ;f]wf}“ .

pbfx/0f M 1

/fd cjtf/n] ?= 12000 kg]{ ;'6s];df 15∞ 5'6 kfP . 5'6kl5sf] d"Nodf 13∞ d"No clej[lb\w  
s/ ltbf{ pgn] hDdf slt /sd s/ lt/]5g\ < kTtf nufpg'xf];\ .

;dfwfg M 

oxf“, ;'6s];sf] cª\lst d"No = ?= 12000

5'6 /sd    = ?= 12,000 sf] 15%

             = ?= 12000 ×
100
15  

                  = ?= 1800

5'6kl5sf] d"No   Ö ?= 12000 – ?= 1800

         Ö ?= 10,200 
s/ afktsf] /sd Ö ?=10200 sf] 13%

         Ö ?= 10200 × 100
13

         Ö ?= 1326

pbfx/0f M 2

Pp6f ;+:yfut ljb\ofnodf 600 hgf ljb\ofyL{x¿ cWoog u5{g\ . Ps hgfsf] cf};t dfl;s 
z'Ns ?= 1200 5 . 1% lzIff ;]jf s/sf b/n] jif{df lzIff ;]jf s/ afkt pSt ljb\ofnon] 
;/sf/nfO{ slt /sd a'emfpg' kb{5, kTtf nufpg'xf];\ . 
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;dfwfg M

oxfF Ps hgfsf] cf};t dfl;s z'Ns Ö ?= 1200600 hgfsf] dfl;s z'Ns    Ö ?= 600 × ?= 1200                                             Ö ?= 7,20,000600 hgfsf] jflif{s z'Ns    Ö 12 × ?= 720,000                                           Ö ?= 86,40,000

s/ afktsf] /sd                Ö ?= 8640000 sf] 1%
                             Ö ?= 8640000 × 100

1  
                             Ö ?= 86,400
pbfx/0f M 3

Pp6f a}ª\sdf sfd ug]{ cljjflxt sd{rf/Lsf] dfl;s tna ?= 75000 5 . pgsf] cfDbfgLsf] 67% 
df s/ 5'6 x'G5 . af“sL /sddf jflif{s slt cfDbfgL s/ ltg'{k5{, kTtf nufpg'xf];\ . -cl3Nnf] 
k]hdf lbOPsf] s/sf] b/sf cfwf/df kTtf nufpg'xf];\ ._

;dfwfg M

oxfF, dfl;s cfDbfgL Ö ?= 75000
jflif{s cfDbfgL     Ö ?= 75000 × 12                                Ö ?= 900000
s/ 5'6 /sd      Ö ?= 900000 sf] 67%
           Ö ?= 603000
s/ of]Uo cfDbfgL  = ?=900000 - ?= 603000

                   =  ?= 297000

klxnf] 2 nfv 50 xhf/df s/ ljj/0fcg';f/,

1% s/     =  ?= 250000 × 100
1              = ?= 2500

  afFsL cfDbfgL Ö ?= 297000 – ?= 250000

                Ö ?= 47000

 s/ ljj/0fcg';f/ ltg'{kg]{ s/ Ö 15%
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 t;y{,  ?= 47,000 sf] 15% 

  Ö ?= 47,000 × 100
15

     Ö ?= 7,050

ctM cfjZos jflif{s cfos/ /sd Ö ?= 2500 +  ?= 7050 
                          Ö ?= 9550

 cEof; 3.3

1.  tn lbOPsf k|Zgx¿df 5'6 kl5sf] d"Nodf nfUg] s/ afktsf] /sd kTtf nufpg'xf];\ M

;fdfgsf] 
gfd÷ljj/0f

cª\lst d"No 5'6 k|ltzt s/sf] b/

-s_ n'uf l;pg] d]l;g ?= 12000 15% 13%
-v_ kmf]6f]skL d]l;g ?= 40000 10% 13%
-u_ sDKo'6/ ?= 60000 5% 13%
-3_ lk|G6/ ?= 12000 8% 13%

2. tn lbOPsf] tflnsfdf Pp6f ;+:yfut ljb\ofnodf sIff 1 b]lv 10 ;Dd cWoog ug]{ Ps 
 hgf ljb\ofyL{n] ltg]{ dfl;s z'Ns / egf{ z'Ns lbOPsf] 5 . egf{ z'Ns / dfl;s z'Nsaf6 1 
 jif{df p7\g] /sddf 1% lzIff ;]jf s/ ltbf{ hDdf slt /sd s/ ltg'{k5{ < kTtf 
 nufpg'xf];\ . 

sIff ljb\ofyL{ ;ª\Vof dfl;s z'Ns egf{ z'Ns -jif{df Ps k6s_
1 40 ?= 1200 ?= 3000
2 38 ?= 1300 ?= 3000
3 39 ?= 1400 ?= 3000
4 42 ?= 1500 ?= 3000
5 45 ?= 1600 ?= 3000
6 36 ?= 1700 ?= 3000
7 37 ?= 1800 ?= 3000
8 34 ?= 1900 ?= 4500
9 32 ?= 2000 ?= 5000

10 30 ?= 2100 ?= 5000
3.  tnsf] tflnsfdf ljleGg k];fdf sfd ug]{ JolStx¿sf] dfl;s cfDbfgL / jflif{s s/ 5'6 
 /sd lbOPsf] 5 . cl3Nnf] k]hdf lbOPsf] cfos/sf] tflnsf x]/L jflif{s cfo /sd / s/ 
 s6\6Lkl5 Ps dlxgfdf kfpg] tna kTtf nufpg'xf]; .
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j|m=;+= JolStsf] gfd dfl;s cfDbfgL s/ 5'6 /sd j}jflxs cj:yf
1 lzjgf/fo0f ?= 25,000 cfDbfgL sf] 15% cljjflxt
2 nfnafa' ?= 27,000 ?= 60,000 cljjflxt
3 kf;fª ?= 32,000 ?= 1,08,000 ljjflxt
4 lxDdt ?= 40,000 ?= 2,00,000 ljjflxt
5 nIdL ?= 45,000 cfDbfgL sf] 33% ljjflxt
6 ;ndf ?= 18,000 cfDbfgL sf] 10% cljjflxt

3.4  nfef+z (Dividend) 

:d[ltn] Pp6f a}ª\sdf nufgL u/]sL l5g\ . pgnfO{ a}ª\sn] 5000 lsTtf ;]o/ pknAw 
u/fPsf] 5 . a}ª\sdf hDdf 1 nfv ;]o/ lsTtfx¿ 5g\ . k|lt ;]o/ lsTtfsf] ?= 100 
k5{ . a}ª\sn] 1 jif{df ?= 1 s/f]8 d'gfkmf sdfof] / 20% nfef+z lbg] lg0f{o u¥of] . ca 
:d[ltn] hDdf slt /sd nfef+z afkt k|fKt ul/g\, cg'dfg u/f}“ . 

oxfF, a}+ssf] hDdf jflif{s d'gfkmf Ö ?= 1 s/f]8

?= 1 s/f]8sf] 20%             Ö ?= 10000000 × 20
100

                                 Ö ?= 20,00,000

 km]l/, 100000 lsTtf ;]o/sf] d'gfkmf  Ö ?= 20,00,000

 1 lsTtf ;]o/sf] d'gfkmf             Ö ?=2000000/100000                                                              Ö ?= 20

 5000 lsTtf ;]o/sf] d'gfkmf         Ö ?= 20 × 5000

                                     Ö ?=1,00,000

To;}n] :d[ltn] ?= 1,00,000 nfef+z kfpFl5g\ . 

s'g} sDkgL cyjf gfkmfd"ns ;+:yfsf] efu]bf/n] sDkgL cyjf ;+:yfn] sdfPsf] gfkmf /sdsf] 
s]xL /sd kfpF5g\ . pSt k|fKt /sdnfO{ nfef+z (dividend) elgG5 .

g]kfndf /x]sf ljleGg a}ª\s tyf ljTtLo ;+:yfx¿n] s]Gb|Lo a}ª\s g]kfn /fi6« a}ª\ssf] cg'dlt 
lnP/ k|To]s jif{ nfef+z lbg] u5{g\ . of] nfef+z gub nfef+z / ;]o/ nfef+z u/L lbg] ul/G5 . 
nfef+z cGo s'g s'g ;+:yfx¿df lbg] ul/G5, 5nkmn ug'{xf];\ .

pbfxf/0f 1

dxf¿b| ljTtLo ;+:yfdf ?= 100 sf b/n] 20,000 lsTtf ;]o/ 5 . pSt ;+:yfn] 1 jif{df 
?= 2,00,000 v'b d'gfkmf sdfof] . olb ;+:yfn]  v'b d'gfkmfsf] 1% gub nfef+z ;]o/ wgLx¿nfO{ 
lbg] lg0f{o u/]5 eg] k|lt ;]o/ slt nfef+z kfOG5 < kTtf nufpg'xf];\ .
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;dfwfg M

oxfF hDdf v'b d'gfkmf                 Ö ?= 2,00,000

hDdf gub nfef+z                Ö ?= 2,00,000 sf] 1%
hDdf gub nfef+z                Ö ?= 2,00,000× 100

1

                              Ö ?= 2000
km]l/, hDdf lsTtf ;ª\Vof           Ö 20,000

ctM 20,000 lsTtf ;]o/sf] nfef+z  Ö ?= 20001 lsTtf ;]o/sf] gub nfef+z        Ö ?= 2000/20000                                                       Ö ?= 0.10                                                       Ö 10 k};f

 cEof; 3.4

1.  tn lbOPsf] tflnsfaf6 s'n nfef+z / k|lt;]o/ nfef+z kTtf nufpg'xf];\ M

sDkgL hDdf ;]o/ lsTtf nfef+z b/ v'b gfkmf

-s_ 2,50,000 23% ?= 8,00,00,000

-v_ 3,00,000 21.5% ?= 7,50,00,000

-u_ 2,50,000 12% ?= 12,00,00,000

-3_ 2,20,000 34.75% ?= 2,80,00,000

-ª_ 2,40,000 51% ?= 50,00,000

2. -s_  do'/ ;xsf/L ;+:yfdf ?=100 sf b/n] 20,000 lsTtf ;]o/ 5 . cfsfzsf] pSt ;xsf/L 
  ;+:yfdf 500 lsTtf ;]o/ 5 . pSt ;xsf/L ;+:yfn] jif{df ?= 6,00,000 
  d'gfkmf sdfP5 / ;]o/ wgLx¿nfO{ v'b d'gfkmfsf] 10% gub nfef+z lbg] lg0f{o  
  u/]5 . cfsfzn] hDdf slt gub nfef+z kfP5g\, kTtf nufpg'xf];\ .

 -v_ Pp6f xfO8«f]kfj/ sDkgLsf] ?=100 kg]{] 25,000 lsTtf ;]o/ 5 . pSt sDkgLn] 
  jflif{s ?= 5,00,000 d'gfkmf u5{ . olb sDkgLn] 25% gub nfef+z lbg] lg0f{o u/]5 
  eg] 300 lsTtf ;]o/ ePsf] ;]o/ wgLn] hDdf slt gub nfef+z kfP5g\, kTtf 
  nufpg'xf];\ .

3. cfˆgf] glhsdf /x]sf] a}ª\s, ljTtLo ;+:yf cyjf cGo ;]o/ lg:sf;g ug]{ ;+:yfdf  s] 
 s;/L nfef+z lbg] ul/G5 kTtf nufpg'xf];\ . pSt nfef+z lbg] ;+:yfcg';f/ ?= 50 
 xhf/df slt cf]6f k|fylds ;]o/ (primary share) lsGg ;lsG5 / Ps jif{df slt nfef+z 
 kfOG5, u0fgf ug'{xf];\ .
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4.0 k'g/fjnf]sg 

12 cf]6f sndsf] d"No ?= 360 k5{ eg] Pp6f sndsf] d"No slt knf{ < ?= 500 sf] 10% 

hl/jfgf;lxt slt x'G5 xf]nf < ?=300 df 20%  5'6 lbOof] eg] pSt /sd slt xf]nf <

oL k|Zgx¿ P]lss lgod / k|ltzt;“u ;DalGwt 5g\, h'g xfdLn] cl3Nnf sIffx¿df 
kl9;s]sf 5f}“ . h;cg';f/ PsfO d"Nosf] hfgsf/Lkl5 To;sf cfwf/df ToxL k|sf/sf w}/} j:t'sf] 
d"No kTtf nufpg ;lsG5 . To:t} Pp6} k|sf/sf w]/} j:t'x¿sf] d"No yfxf ePsf] cj:yfdf p:t} 
Pp6f j:t'sf] d"No kTtf nufpg ;lsG5 .

p:t} w]/} j:t'x¿sf] d"No = Pp6f j:t'sf] d"No x j:t'x¿sf] ;ª\Vofsf] ;DaGwaf6 dflysf k|Zgx¿ 
xn ug{ ;lsG5 . To:t} s'g} ;ª\Vofsf] s]xL k|ltzt a9L / s]xL k|ltzt sd x'g] /sd kTtf 
nufPkl5 hf]8, 36fp, u'0fg, efu cflb] lj|mofaf6 cfjZos /sd kTtf nufpg ;lsG5 . xfd|f] 
3/df pkef]u ul/g] lah'nL, kfgL / 6]lnkmf]gsf] lansf] dx;'n ltg]{ a]nfdf P]lss lgod / 
k|ltztsf] k|of]u x'G5 .

u|fxsn] 3/d} a;]/ ;~rf/ k|ljlw k|of]u u/L ljh'nL, kfgL, 6]lnkmf]g cflbsf] lan 
yfxf kfpg / ltg{ ;S5g\ . h:t} M g]kfn 6]lnsdsf] ;fwf/0f 6]lnkmf]g (PSTN) sf] lan yfxf kfpg 
;f]xL kmf]gaf6 1606 df 8fon ug{ ;lsG5 . u|fxsx¿n] ;DalGwt sfof{nodf 
kª\lSt nfu]/ lan ltg{'eGbf ;~rf/ k|ljlwsf] k|of]u u/L lan ltg]{ afgL a;fNg' ("Pu   ng peoples 

online but not in line") ICT sf] k|d'v pb\b]Zo xf] . 

4.1 lah'nLsf] k|of]uaf/] 3/fo;L vr{sf] lx;fa (House hold expenses for use of electricity): 
g]kfn ljb\o't k|flws/0fn] ljb\o't vkt u/]cg';f/ lan lbPsf] x'G5 . k|flws/0fn] pknAw 
u/fpg] lansf] k|lt tnsf] lrqdf b]vfOPsf] 5 . pSt lan afktsf] /sd glhssf] ljb\o't 
k|flws/0f zfvfdf uP/ a'emfpg'kb{5 . xfd|f 3/df h8fg ul/g] tNnf] ef]N6]h :t/ 220 – 400 

ef]N6;Ddsf ld6/sf] Ifdtf / z'Ns lgDgfg';f/ 5 M

OghL{ ld6/ Ifdtf         Go"gtd z'Ns Go"gtd o'lg6

 5 PlDko/;Dd            ?= 80 20

6 - 15 PlDko/;Dd        ?= 365 50

16 - 30 PlDko/;Dd        ?= 795 100

31 - 60 PlDko/;Dd        ?= 1765 200

3/fo;L cª\s ul0ft (Household Arithmeti c)

kf7

44
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lj=;+= 2071 df lbOPsf] lancg';f/ ljb\o't vkt u/] afktsf] 
OghL{ z'Ns lgDgfg';f/ lng] ul/G5 M

1. 20 o'lg6;Dd ?= 4 k|lto'lg6sf b/n] .

2.  21 b]lv 50 o'lg6;Dd ?= 7.30 k|lto'lg6, 30 o'lg6 vkt 
 ePdf 20 o'lg6;Dd k|lto'lg6 ?= 4  / 21 b]lv 30 o'lg6;Dd 
 ?= 7.30 k|lt o'lg6sf b/n] z'Ns lng] ul/G5 . t/ 30 o'lg6 
 eGbf a9L vkt ePdf 1 o'lg6b]lv g} ?=7.30 k|lto'lg6sf b/n] 
 z'Ns lng] ul/G5 . 

3.  51 b]lv 150 o'lg6;Dd ?=8.60 k|lto'lg6sf b/n], 0 – 50 

 o'lg6;Dd ;'¿sf] o'lg6b]lv g} ?=7.30  k|lto'lg6sf b/n] / 
 51 – 150 o'lg6;Ddsf] vktdf ?= 8.60 k|lto'lg6sf b/n] 
 z'Ns lng] ul/G5 .

4.  151 b]lv 250 o'lg6;Dd ?= 9.50 k|lto'lg6 0 – 150 o'lg6;Dd 
 ;'?sf] o'lg6b]lv g} ?=8.60 k|lto'lg6 / 150 – 250 o'lg6;Dd 
 ?= 9.50 k|lto'lg6sf b/n] z'Ns lng] ul/G5 .

5.  251 b]lvdfly ?= 11.50 k|lto'lg6sf b/n] 0 – 250 o'lg6;Dd 
 ?= 9.50 k|lto'lg6 / 250 o'lg6eGbf a9Lsf] vktdf ?= 11.50 

 k|lt o'lg6sf b/n] z'Ns lng] ul/G5 .

u|fxsn] dx;'n a'emfp“bf lgDgcg';f/ 5'6 tyf hl/jfgfsf] Joj:yf 

5 M 

1. ld6/ l/l8ª x'g] ldltn] 7 lbgleq dx;'n lt/]df 3% 5'6 t/ 

 Go"gtd ?=80 lan /sd ePdf ?= 4 Psd'i6 5'6 kfOG5 .

2.  ld6/ l/l8ª u/]sf] 8 cf}“ lbgb]lv 22 cf}“ lbg;Dd lancg';f/ 

 dx;'n nfU5 .

3. ld6/ l/l8ª u/]sf] 23 cf}“ lbgb]lv 30 cf}“ lbg;Dd lansf] 5% hl/jfgf z'Ns nfU5  .

4. ld6/ l/l8ª u/]sf] 31 cf}“ lbgb]lv 40 cf}“ lbg;Dd lansf] 10% hl/jfgf z'Ns nfU5 .

5.  ld6/ l/l8ª u/]sf] 41 cf}“ lbgb]lv 60 cf}“ lbg;Dd lansf] 25% hl/jfgf z'Ns nfU5 .

6. 60 cf}“ lbg;Dd klg dx;'n ga'emfPdf ljb\o't nfOg sfl6G5 .
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 7'nf 7'nf pb\wf]u ;~rfng ug{ demf}nf ef]N6]h :t/sf] ld6/ h8fg ul/G5 / dx;'n b/ 
 klg  km/s x'G5 . o;sf af/]df xfdL glhs}sf] g]kfn ljb\o't k|flws/0f sfof{nodf 

 uP/ hfgsf/L lng ;S5f}“ .

pbfx/0f 1

dxfb]jyfg– 3, sf7df8f}“ l:yt clDasfsf] 3/sf] 2071 ;fn dª\l;/ dlxgfsf] lah'nLsf] lansf] 
ljj/0f lgDgfg';f/ 5 M

ld6/sf] Ifdtf Domesti c (6 – 15A)

;flas cª\s 3568

xfnsf] cª\s 3697

pSt lansf cfwf/df lgDg k|Zgx¿sf] pTt/ kTtf nufpg'xf];\ M

-s_  clDasfsf] 3/df dª\l;/ dlxgfdf slt o'lg6 ljb\o't vkt eP5 <

-v_  pSt o'lg6x¿sf] OghL{ z'Ns slt nfu]5 <

-u_  pgn] ld6/ l/l8ª ePsf] 5 cf}“ lbgdf dx;'n a'emfP5g\ eg] slt /sd a'emfP5g\ <

-3_  olb pgn] ld6/ l/l8ª ePsf]] 18 cf}“ lbgdf dx;'n a'emfPsf] eP slt /sd a'emfpg'kYof]{ <

-ª_  olb pgn] ld6/ l/l8ª ePsf]] 24 cf}“ lbgdf dx;'n a'emfPsf] eP slt /sd hl/jfgf ltg'{kYof]{ <

-r_ pgn] ld6/ l/l8ª ePsf]] 35 cf}“ lbgdf dx;'n a'emfPsf] eP slt /sd hl/jfgf ltg'{kYof]{ <

-5_ ld6/ l/l8ª ePsf]] 45 cf}“ lbgdf dx;'n a'emfPsf] eP pgn] hDdf slt lan /sd 
 a'emfpg'kYof]{ <

;dfwfg M

 oxf“, ;flas cª\s (previous reading) = 3568

  xfnsf] cª\s (current reading)  =  3697

-s_ vkt o'lg6  =  xfnsf] cª\s - ;flas cª\s
   =   3697 – 3568

   =   129

 To;}n] clDasfsf] 3/df dª\l;/ dlxgfdf 129 o'lg6 ljb\o't vkt eP5 .

-v_ oxf“, clDasfsf] 3/df hDdf 129 o'lg6 ljb\o't vkt ePsf] 5 . OghL{ z'Ns -l;ª\un km]h_ sf] 
 lgodfg';f/, 50 o'lg6;Ddsf] ?=7.30 k|lt o'lg6sf b/n] nfUg] hDdf dx;'n /sd 
 = 50 x 7.30 = ?= 365.

 pgsf 3/sf] ld6/sf] Ifdtf 6–15 PlDko/ ePsfn] pgsf] Go"gtd z'Ns =  ?= 365 klg n]Vg 
 ;lsG5 .
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 51 b]lv 150 o'lg6;Ddsf] k|lt o'lg6 ?=8.60 sf b/n] lx;fa ubf{

  51 – 129 ;Dd hDdf o'lg6 ;ª\Vof = 79

 79 o'lg6sf cltl/St hDdf dx;'n = 79 x ?=8.60  = ?= 679.40

 ca 129 o'lg6sf] hDdf dx;'n -ld6/ l/l8ª u/]sf] lbgdf k|fKt landf_ = ?= 365 + ?= 679.40

                        = ?= 1044.40

-u_ dx;'n ld6/ l/l8ª ePsf] 7 lbgleqdf a'emfPdf 3% 5'6 kfOG5 . t/ pgn] 5  cf}“ lbgdf  
 dx;'n a'emfP5g\ . To;}n] pgn] a'emfPsf] dx;'n afktsf] hDdf /sd = ?=1044.40 - ?=1044.40 

 sf] 3%  = ?=1044.40 - ?= 31.33 = ?=1013.07

-3_ ld6/ l/l8ª u/]sf] 8 cf}“ lbgb]lv 22 cf}“ lbgleqdf dx;'n a'emfPdf lancg';f/ /sd 
 ltg'{k5{ . pgn] 18 cf}“ lbgdf dx;'n a'emfPsf] eP hDdf ?=1044.40 a'emfpg'kYof]{ .

-ª_ ld6/ l/l8ª ePsf] 23 cf}“ b]lv 30 cf}“ lbgleq dx;'n a'emfPdf 5% hl/jfgf ltg'{k5{ . olb 
 pgn] 24 cf}“ lbgdf dx;'n a'emfPsf] eP 5% hl/jfgf ltg'{kYof]{ . 

 To;}n] a'emfpg'kg]{ hl/jfgf /sd = ?= 1044.40 sf] 5%

      =  ?= 1044.40 x 
100

5

      =  ?= 52.22

-r_ ld6/ l/l8ª ePsf]  31 cf}“ lbgb]lv 40 cf}“ lbgleq dx;'n a'emfPdf 10% hl/jfgf ltg'{k5{ . 
 olb pgn] 35 cf}“ lbgdf dx;'n a'emfPsf] eP 10% hl/jfgf ltg'{kYof]{ .

 To;}n] hl/jfgf afktsf] /sd = ?= 1044.40 sf] 10%

     = ?= 1044.40 x 100
10

     = ?= 104.44

-5_ ld6/ l/l8ª ePsf] 41 cf}“ lbgb]lv 60 cf}“ lbgleq dx;'n a'emfPdf 25% hl/jfgf ltg'{k5{ . olb 
 pgn] 45 cf}“ lbgdf dx;'n a'emfPsf] eP  ?= 1044.40  df 25% hl/jfgf ltg'{kYof]{  .

 To;}n] dx;'n a'emfpg'kg]{ hDdf /sd  =  ?= 1044.40 + ?= 1044.40 sf] 25%

          = ?= 1044.40 +  ?= 1044.40 x 100
25

          = ?= 1044.40 +  ?= 261.10

          = ?= 1305.50

gf]6 M dx;'n u0fgf ubf{ s'g} dlxgfdf ld6/ l/l8ª bzdnjdf cfPdf bzdnjkl5sf] l/l8ª 
csf]{ dlxgfdf u0fgf ul/G5 . h:t} M 10345.67 nfO{ 10345 dfq lng] ul/G5 . af“sL 0.67 o'lg6 
csf]{ dlxgfdf ylkb} hfG5 . 
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 cEof; 4.1

1. tnsf] tflnsfdf lx/fsf] 3/sf] j}zfvb]lv c;f]h;Ddsf] ld6/ l/l8ª lbOPsf] 5 < pSt 
 tflnsf cWoog u/L ;f]lwPsf k|Zgx¿sf] pTt/ n]Vg'xf];\ M

dlxgf j}zfv h]7 c;f/ ;fpg ebf} c;f]h

ld6/ l/l8ª 1024 1099 1182 1284 1419 1484

 -s_ h]7 dlxgfdf vkt ePsf] hDdf o'lg6 ;ª\Vof slt xf] <

 -v_ ;a}eGbf a9L ljb\o't vkt ePsf] dlxgf s'g xf] <

 -u_ ;a}eGbf sd ljb\o't vkt ePsf] dlxgf s'g xf] <

 -3_ h]7b]lv c;f]h;Dd hDdf vkt ePsf o'lg6sf] ;ª\Vof slt xf] <

2. sdnsf] 3/df 6–15A Ifdtfsf] ld6/ h8fg ul/Psf] 5 . pSt 3/sf] s'g} Ps dlxgfsf] 
 xfnsf] cª\s / ;flassf] cª\s lbOPsf] cj:yfdf ljb\o't k|flws/0fnfO{ a'emfpg'kg]{ hDdf 
 /sd kTtf nufpg'xf];\ M

 -s_ xfnsf] cª\s M 23452, ;flassf] cª\s M 23272, dx;'n ld6/ l/l8ª ePsf] t];|f] lbgdf 
  a'emfOP5 .

 -v_ xfnsf] cª\s M 24782, ;flassf] cª\s M 24903, dx;'n ld6/ l/l8ª ePsf] kGw|f}“ lbgdf 
  a'emfOP5 .

 -u_ xfnsf] cª\s M 27819, ;flassf] cª\s M 27999, dx;'n ld6/ l/l8ª ePsf] c6\7fO;f}“ 
  lbgdf a'emfOP5 .

 -3_ xfnsf] cª\s M 30154, ;flassf] cª\s M 30402, dx;'n ld6/ l/l8ª ePsf] k}“lt;f}“  lbgdf 
  a'emfOP5 .

 -ª_ xfnsf] cª\s M 32337, ;flassf] cª\s M 32532, dx;'n ld6/ l/l8ª ePsf] rfln;f}“ 
  lbgdf a'emfOP5 .

 -r_ xfnsf] cª\s M 42516, ;flassf] cª\s M 42873, dx;'n ld6/ l/l8ª ePsf] c7\rfln;f}“  
  lbgdf a'emfOP5 .

3. cfkm\gf] 3/ cyjf ;fyLsf 3/sf] 6 dlxgfsf] lah'nLsf] lan ;ª\sng ug'{xf];\ . pSt lansf] 
 cWoog u/L lgDg lnlvt k|Zgx¿sf pTt/ lbg'xf];\ M

 -s_ ;aeGbf sd ljb\o't s'g dlxgfdf vkt eP5 / lsg sd vkt eP5 <

 -v_ ;aeGbf a9L ljb\o't s'g dlxgfdf vkt eP5 / lsg a9L vkt eP5 <

 -u_ ljb\o'tsf] vkt sd ug{ s] s] pkfox¿ ckgfpg ;lsG5 <  
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4. ljb\o'tsf] lan e'StfgLdf ICT sf] k|of]u tkfO{“sf] 3/ l5d]sdf s;/L ePsf] 5, kTtf 
 nufpg'xf];\ . o;sf] k|of]uaf6 s] kmfObf / s] a]kmfObf ePsf] 5 < k|fKt hfgsf/LnfO{ sIff 
 sf]7fdf 5nkmn ug'{xf];\ .

4.2  vfg] kfgL k|of]uaf/] 3/fo;L vr{sf] lx;fa 
  (Household Expenses for Use of Water)

 tn lrqdf lbOPsf] lan cWoog u/L ;f]lwPsf k|Zgx¿sf af/]df 5nkmn ug'{xf];\ M

 -s_ hDdf vkt o'lg6 slt 5 <

 -v_ landf hDdf /sd slt 5 <

 tn lbOPsf] lansf] /sd lgDg dx;'n b/sf cfwf/df u0fgf ul/Psf] 5 M

kfOk ;fOh 
-OGrdf_

Go"gtd pkef]u 
-ln6/df_

-s_ ld6/ h8fg ePsf wf/fx¿df

Go"gtd sfod ul/Psf] 
d"No -?=_

a9L kfgL k|of]u x'“bf cfotgsf 
cfwf/df -k|lt 1000 ln6/_ ?=

½" 10,000 100 32

¾" 27,000 1910 71

1" 56,000 3960 71
1.5" 1,55,000 10950 71
2" 3,20,000 22600 71

3" 8,81,000 62240 71

4" 1,810,000 127865 71
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lgodfg';f/ 
2
1

 
OGrsf] kfOkdf Go"gtd 10,000 ln6/ kfgL 10 o'lg6, (1 o'lg6 = 1000 ln6/) 

vkt ul/Psf] 5 . To;kl5 16000 ln6/ (16 o'lg6) a9L kfgL k|of]u ePsf] b]lvG5 . Go"gtd 
10 o'lg6sf] ?= 100 dx;'n nfU5 eg] cltl/St 16 o'lg6sf] ?= 16 x 32  = ?= 512 dx;'n 
nfU5 . hDdf 26 o'lg6 vkt u/] afkt nfUg] /sd = ?=100 +  ?= 512 = ?= 612 

 9n ;]jf afktsf] yk 50% /sd ;lxt hDdf lan /sd = ?= 612 + ?= 306 =  ?= 918 

 
2
1  O~r eGbf 7'nf] ;fOhsf kfOkx¿ 7'nf 3/x¿, xf]6n, c:ktfn, sf]nf]gL cflbdf k|of]u 

 x'G5g\ . vfg]kfgLsf] dx;'n e'StfgLsf] 5'6 tyf hl/jfgf lgDg tflnsfdf pNn]v u/]cg';f/ x'G5 M

e'StfgL -ljn lat/0f ePsf]_ 5'6 / hl/jfgf

klxnf] / bf];|f] dlxgfleq 3% 5'6 

t];|f] dlxgfleq 5'6 / hl/jfgf s'g} klg nfUb}g

rf}yf] dlxgfleq 10% hl/jfgf 

kf“rf} dlxgfleq 20% hl/jfgf

kfrf}“ dlxgfeGbf a9L  50% hl/jfgf

pbfx/0f M 1

k|bLksf] 3/df ebf} dlxgfsf] kfgLsf] ld6/ l/l8ª ;flas cª\s 1340 / xfnsf] cª\s 1372 5 . 
9n ;]jf afktsf] 50% /sd yk]/ slt dx;'n a'emfpg'k5{, kTtf nufpg'xf]; . 

;dfwfg M 

 oxf“, xfnsf] cª\s (current reading)   = 1372

 ;flassf] cª\s (Previous reading)    = 1340 

 vkt o'lg6          = 1372 – 134 = 32

 Go"gtd 10 o'lg6 (10,000 ln6/) sf] d"No = ?= 100

 af“sL 22 o'lg6 (22,000 ln6/) sf] d"No    = ?= 32 x 22 = ?= 704

 hDdf dx;'n         = ?= 100  + ?= 704  = ?= 804

50% 9n ;]jf afktsf] dx;'n    = ?= 804 x 
100
50  

 
= ?= 402

hDdf lansf] /sd                       = ?= 804  +  ?= 402 = ?= 1206

To;}n] k|bLkn] ebf} dlxgfdf a'emfpg'kg]{ dx;'n ?= 1206 x'G5 . 
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pbfx/0f M 2

Pp6f 
4
3  OGr kfOk ;fOhaf6 s0ff{nL xf]6ndf hDdf 112 o'lg6 kfgL vkt x'G5 . lan ljt/0f 

ePsf] kf“rf}“ dlxgfleq pSt lan a'emfPsf] eP hDdf slt dx;'n ltg'{k5{, kTtf nufpg'xf]; .

;dfwfgM

hDdf vkt o'lg6 = 112

Go"gtd 27 o'lg6 (27,000 ln6/) kfgL afkt dx;'n = ?= 1910

af“sL (112 – 27)   = 85 o'lg6 (85,000 ln6/ ) sf] dx;'n = ?= 71 x 85  =?= 6035

112 o'lg6 kfgLsf] dx;'n  = ?= 1910 + ?= 6035 = ?= 7945

50% 9n ;]jf afktsf] /sd  = ?= 7945  x 
100
50

          = ?= 3972.50

 9n ;]jf afktsf] /sd;lxt kfgLsf] dx;'n  = ?= 7945 + ?= 3972.50   = ?= 11917.50

 lan ljt/0f ePsf] kf“rf}“ dlxgfleq lan a'emfPdf lgodfg';f/ 20% hl/jfgf nfU5 .

 To;}n], hl/jfgf /sd  = ?= 11917.50 sf] 20% 

            = ?= 11917.50 x 100
20

             = ?= 2383.50

 s'n dx;'n   = ?= 11917.50  + ?= 2383.50

         =  ?= 14,301

 cEof; 4.2

1. ;'gdfofsf] 3/df 1/2 OGrsf] vfg] kfgLsf] kfOk nfOg 5 . pgsf] c;f]h dlxgfsf] xfnsf] cªs 
 (Current reading) / ;flas cª\s (Previous reading)  j|mdz M 2382 / 2345 5 . dfly lbOPsf] 
 dx;'n tflnsf / 5'6 tyf hl/jfgf z'Nssf cfwf/df kTtf nufpg'xf];\ M

 -s_  50% 9n ;]jf afktsf] yk /sd;lxt ;'gdfofn] slt dx;'n ltg'{k5{ <

 -v_ lan ljt/0f ePsf] klxnf] / bf];|f] dlxgfleq lan a'emfPdf ;'gdfofn] slt /sd 5'6 kfp“l5g <

 -u_ lan ljt/0f ePsf] rf}yf] dlxgfdf dx;'n a'emfPdf pgn] slt hl/jfgf ltg'{k5{ <

2. kfs{ len]h xf]6ndf 1 OGrsf] kfOk nfOgaf6 kfgL lat/0f ul/Psf] 5 . pSt xf]6ndf dlxgfdf 
 hDdf 560 o'lg6 kfgL vkt x'G5 <
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 -s_ 50% 9n ;]jf afkt cltl/St /sd dx;'n ltbf{ hDdf dx;'n slt x'g cfp“5, kTtf 
  nufpg'xf];\ .

 -v_ lan ljt/0f ePsf] klxnf] dlxgfleq dx;'n lt/]df hDdf slt /sd a'emfpg'k5{ <

 -u_ lan lat/0f ePsf] 5}6f}“ dlxgfdf dx;'n a'emfPdf hDdf slt /sd a'emfpg'k5{ <

3. cfkm\gf 3/df cyjf l5d]sLsf 3/df k|of]u ul/Psf] kfgLsf] 3 dlxgfsf] lan ;ª\sng 
 ug'{xf];\ . kfgLsf] ;aeGbf sd / a9L vkt ePsf dlxgf s'g s'g x'g\, kTtf nufpg'xf]; . 
 

4.3  6]lnkmf]g k|of]uaf/] 3/fo;L vr{sf] lx;fa 
  (Household expenses for use of Telephone)

xfdLn] clxn] l/rfh{ sf8{sf dfWodaf6 k"j{ e'StfgL (pre-paid) df]afOn ;]jf / k|of]u 
ul/;s]kl5 lansf dfWodaf6 kf]:6k]8 (post paid) df]afOn ;]jf k|of]u u5f}“ . t/ oxf“ xfdL 
;fwf/0f 6]lnkmf]g (PSTN/Land line) lansf af/]df cWoog ug]{ 5f}“ .

 lbOPsf] 6]lnkmf]g lansf] cWoog u/f}“ .

pSt lan :yfgLo sn 6\ofl/km (local call tariff ) sf] xf] . "Local call" lgodfg';f/ Ps snsf] 
;do lgDgcg';f/ x'G5 . 

Go"gtd 175 cf]6f snsf] dx;'n ?= 200 / To;kl5 k|lt sn ?= 1 cltl/St z'Ns 
nfU5 . o;df 6]lnkmf]g ;]jf z'Ns (TSC) d"No clej[b\lws/ (VAT) nfUb5 . 13% VAT afktsf] 
/sd g]kfn ;/sf/sf] /fh:jdf hDdf x'G5 . 10% ;]jf z'Ns 6]lnkmf]g ;]jf pknAw 
u/fpg] sDkgLnfO{{ hfG5 . dflysf] landf Ps dlxgfdf s'g} sn ul/Psf] b]lvPsf] 
5}g t/ klg 175 sn a/fa/sf] Go"gtd z'Ns lt/]sf] b]lvG5 .
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pbfx/0f M 1

Pp6f ;fwf/0f 6]lnkmf]g nfOgsf] :yfgLo snsf] Ps dlxgfsf] ;flas cª\s (previous reading) 

2052 clxn]sf] cª\s (current reading) 2276 5 . o;sf cfwf/df tn lbOPsf k|Zgx¿sf] pTt/ 
n]Vg'xf];\ M

-s_ hDdf dlxgfel/ slt sn kmf]g ul/P5 <

-v_ kmf]g u/] afkt hDdf slt /sd p7]5 <

-u_ kmf]g ;]jf z'Ns (TSC) 10% ;lxt lansf] /sd slt x'G5 <

-3_ d"No clej[lb\w s/ (VAT) 13% ;lxt lansf] s'n /sd slt x'G5 <

;dfwfg M

oxf“, ;flas cª\s (previous reading) = 2052

clxn]sf] cª\s (current reading)      = 2276

-s_ vkt s'n ;ª\Vof  = clxn]sf] cª\s –  ;flas cª\s
             = 2276 – 2052

                          = 224

To;}n] hDdf dlxgfel/ 224 sn 6]lnkmf]g ul/P5 .

-v_ kmf]g u/] afkt klxnf] 175 snsf] Go"gtd dx;'n = ?= 200

 af“sL (224 – 175) = 49 snsf] dx;'n

            = 49  x ?= 1 = ?= 49

hDdf kmf]g u/] afkt p7]sf] /sd  = ?= 200 + ?= 49 = ?= 249

-u_ ;]jf z'Ns (TSC) = ?= 249 sf] 10%

        =  ?= 249 x 
100
10

        = ?=  24.90

;]jf z'Ns  (TSC)  ;lxt lansf] /sd = ?= 249  + ?= 24.90

           = ?= 273.90

-3_ d"No clej[lb\w s/ (VAT) = ?= 273.90 sf]  13%

 = ?= 273.90 x 75000
100

12×

 = ?= 35.60
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To;}n], d"No clej[lb\w s/;lxt 6]lnkmf]gsf] lan  = ?= 273.90  + ?= 35.60

                 = ?= 309.50

pbfx/0f M 2

klxnf] ?= 200 df 175 sn 6]lnkmf]g / To;kl5 k|To]s ?= 1 df Ps sn 6]lnkmf]g ug{ ;lsG5 . 
slknn] ;]jf z'Ns (TSC) / d"No clej[lb\w s/ (VAT) afx]s ?= 720 sf] kmf]g u/]5 . p;n] slt 
sn kmf]g u/]5 < kTtf nufpg'xf];\ .

;dfwfg M

oxf“, Go"gtd ?= 200 df 175 sn 6]lnkmf]g ug{ ;lsG5 . af“sL ?= (720 – 200) = ?= 520 df ?= 1  sf 
b/n] 520 sn 6]lnkmf]g ug{ ;lsG5 .

To;}n] hDdf sn ;ª\Vof = 175 + 520 = 695

 cEof; 4.3

1. lgdfsf] 3/sf] r}t dlxgfsf ] Local call sf] ;flas cªs (previous reading) 3452 / clxn]sf] 
 cª\s (current reading) 3789  5 .

 -s_ hDdf slt sn kmf]g ul/P5 <

 -v_ klxnf] 175 snsf] ?= 200 / To;kl5 k|lt snsf] ?= 1 sf b/n] hDdf slt dx;'n nfU5 <

 -u_ 10% ;]jf z'Ns (TSC) yk]kl5  lansf] /sd slt x'G5 <

 -3_ 13% d"No clej[lb\w s/ landf hf]8\bf lansf] /sd slt x'G5, kTtf nufpg'xf];\ .

2. -s_ Go"gtd 175 sn 6]lnkmf]gsf] dx;'n ?= 200 / To;kl5 k|lt snsf] ?=1 sf b/n] dx;'n 
  p7\5 . ?= 575 df slt sn 6]lnkmf]g ug{ ;lsG5 < kTtf nufpg'xf];\ .

 -v_ Go"gtd 175 sn 6]lnkmf]gsf] dx;'n ?= 200 / To;kl5 k|lt snsf] ?=1 sf b/n] dx;'n 
  p7\5 . ?= 780 df slt sn 6]lnkmf]g ug{ ;lsG5,  kTtf nufpg'xf];\ .

3. 650  sn 6]lnkmf]gsf] klxnf] 175 snsf] ?= 200  / To;kl5sf] k|lt snsf] ?=1 sf b/n] x'g] 
 /sd kTtf nufpg'xf];\ . 10% ;]jf z'Ns yk]kl5sf] landf 13% d"No clej[lb\w s/ nufp“bf pSt 
 lansf] /sd slt x'G5 < kTtf nufpg'xf]; .

4. klxnf] 175 snsf] ?= 200  / To;kl5sf] k|lt snsf] ?=1 sf b/n] tn lbOPsf] /sddf hDdf 
 slt sn kmf]g ug{ ;lsG5, kTtf nufpg'xf];\ . -;]jf z'Ns (TSC) / d"No clej[lb\w s/   
 (VAT) u0fgf ul/Psf] 5}g ._

 -s_ ?= 250          -v_ ?= 425             -u_ ?= 775
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5. cfkm\gf] 3/ cyjf l5d]sLsf] 3/df k|of]udf NofOPsf] ;fwf/0f 6]lnkmf]g (PSTN) sf] 6 

 dlxgfb]lv 1 jif{;Ddsf] lansf] cWoog ug'{xf];\ . 6]lnkmf]gsf] dx;'ndf s] leGgtf 
 kfpg' x'G5, n]Vg'xf];\ .

6. tkfO“{sf] 3/df k|of]u x'g] ljleGg k|sf/sf kmf]gx¿ tyf s]an nfOg s;/L] l/rfh{ ug]{ 
 ul/G5, ;fyL;“u 5nkmn ug'{xf];\ .

4.4 6\ofS;Lsf] ld6/n] lbg] /sdsf] lx;fa (Calculati on of Amount of Taxi Meter)

;x/L If]qdf 6\ofS;L r9]/ Ps :yfgaf6 csf]{ :yfg;Ddf hf“bf ld6/ h8fg ul/Psf / ld6/ 
h8fg gul/Psf 6\ofS;L k|of]udf cfp“5g\ . oxf“ xfdL ld6/ hl8t 6\ofS;Ln] p7fpg] ef8fsf 
af/]df cWoog ug]{ 5f}“ .

 Gffktf}n ljefun] ;j{;fwf/0f nfO{ ;'ne d"Nodf 6\ofS;L r9\gsf nflu 6\ofS;Ldf ld6/ h8fg 
 ul/lbPsf] x'G5 . h;cg';f/ 6\ofS;L r9\bf lgDgcg';f/ ef8f ltg'{k5{ M

 ;do          Go"gtd ef8f    k|lt 200 ld6/sf] ef8f

 laxfg 6 ah]b]lv a]n'sL 9 ah];Dd ?= 14    ?= 7.20

 a]n'sL 9 ah]b]lv laxfg 6 ah];Dd ?= 21    ?= 10.80

6\ofS;LnfO{ /f]s]/ /fv]sf] cj:yfdf k|To]s 2 ldg]6df ?= 7.20  sf b/n] cltl/St z'Ns 
nfU5 . 6\ofS;Lsf] z'Ns ;DaGwL hfgsf/L ofq'x¿sf] cf]xf]/ bf]xf]/ x'g] :yfgx¿ h:t}M 
ljdfg:yn, a;kfs{, d'Vo rf]sx¿df xf]l8{ª af]8{df /flvPsf] x'G5 . 6\ofS;Lsf] ld6/n] lbg] 
c;'ljwfsf af/]df u'gf;f] glhssf] 6«flkms k|x/L sfof{nodf ug{ ;lsG5 .

pbfx/0f M 1

k]Dafn] sf7df8f}“sf] l;+xb/af/b]lv snª\sL;Dd 5 lsnf]ld6/ 6\ofS;L r9]5g\ . ;'?df 6\ofS;L 
ld6/n] Go"gtd ?= 14 / To;kl5 k|lt 200  ld6/sf] ?= 7.20 sf b/n] ef8f lnP5 . ofqfsf 

j|mddf 10 ldg]6sf] j]l6ª rfh{ ?= 7.20 k|lt 2 ldg]6sf b/n] nfu]5 . k]Dafn] hDdf slt ef8f 
lt/]5g\, kTtf nufpg'xf];\ .

;dfwfg M   

 Go"gtd z'Ns   = ?= 14 

 6\ofS;L u'8]sf] b'/L   = 5 ls=ld= 

       = 5000 ld6/
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oxf“, 200  ld6/sf]] ef8f   = ?= 7.20 

1 ld6/sf] ef8f   = 
200

7.20 Rs.

5000 ld6/sf] ef8f  = 
200

7.20 Rs.
 x 5000  = ?= 180

Jf]l6ª rfh{ afktsf]] /sd   =  
2
7.20 Rs.   x 10 = ?= 36

To;}n] k]Dafn] lt/]sf] hDdf ef8f  = ?= 14 + ?= 180 + ?= 36  = ?= 230

 cEof; 4.4

1. -s_  x]d/fhn] sf7df8f}“sf] l;+xb/af/b]lv eStk'/sf] ;fgf]l7dL;Dd 7 lsnf]ld6/ 6\ofS;L 
  r9]5g\ . ;'¿df 6\ofS;L ld6/n] Go"gtd ?= 14 / To;kl5 k|lt 200  ld6/sf] ?= 7.20 

  sf b/n] ef8f lnP5 . ofqfsf] j|mddf 4 ldg]6sf] j]l6ª rfh{ ?= 7.20 k|lt 2 ldg]6sf 
  b/n] nfu]5 . x]d/fhn] hDdf slt ef8f lt/]5g\, kTtf nufpg'xf];\ .

 -v_  cfgGbn] nlntk'/sf] ;ftbf]af6f]b]lv sf7df8f}“sf] sLlt{k'/;Dd 8 lsnf]ld6/ 6\ofS;L 
  r9]5g\  . ;'?df 6\ofS;L ld6/n] Go"gtd ?= 14 / To;kl5 k|lt 200  ld6/sf]  ?= 7.20 

  sf b/n] ef8f lnP5 . ofqfsf j|mddf 12 ldg]6sf] j]l6ª rfh{ ?= 7.20 k|lt 2 ldg]6sf 
  b/n] nfu]5 . cfgGbn] hDdf slt ef8f lt/]5g\, kTtf nufpg'xf];\ .

2.  cl3Nnf] k]hdf lbOPsf] b/cg';f/ 6\ofS;L ef8f kTtf nufpg'xf];\ .

 b'/L  -lsnf]ld6/df_ ;do  j]l6ª ;do ldg]6df

s 7 laxfg 6 ah] 4 

v 10 lbp“;f] 12 ah] 12 

Uf 12.5 /ftL 10 ah] 2

3 4.6 /ftL 2 ah] –

3. -s_ /fdaxfb'/n] ?= 86 lt/]/ 6\ofS;L r9]5g\ . pgn] 6\ofS;L r9]sf] Go"gtd z'Ns ?= 14  / 
  To;kl5 k|lt 200  ld6/sf] ?= 7.20  sf b/n] ef8f lt/]5g\ . /fdaxfb'/n] hDdf slt 
  lsnf]ld6/ ofqf u/]5g\, kTtf nufpg'xf];\ .

 -v_ dgdtLn] ?= 374 lt/]/ 6\ofS;L rl95g\ . pgn] 6\ofS;L r9]sf] Go"gtd z'Ns ?= 14  / 
  To;kl5 k|lt 200 ld6/sf] ?= 7.20  sf b/n] ef8f ltl/5g\ . dgdtLn] hDdf slt 
  lsnf]ld6/ ofqf ul/5g\, kTtf nufpg'xf];\ .
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5.0  k'g/fjnf]sg

sIffdf ljb\ofyL{x¿nfO{ 3 cyjf 4 hgfsf] ;d"xdf ljefhg u/f}“ . k|To]s ;d"xnfO{ lgDgdWo] Ps 
Ps zLif{s n]lvPsf sfuh af“8f}“ .

-s_ ju{   -v_ cfot -u_ ;dfgfGt/ rt'e{'h  -3_ lqe'h -ª_ ;dafx' lqe'h 
 -r_ laifdafx' rt'e{'h -5_ ;dnDa rt'e{'h  -h_ ;dafx' rt'e{'h    em_ j[Tt

k|To]s ;d"xn] cfk;df 5nkmn u/L cfkm\gf] ;d"xnfO{ k|fKt ePsf] ;dtnLo cfs[ltsf af/]df 
5nkmn u/L pSt cfs[ltsf] If]qkmn / kl/ldlt cyjf kl/lw kTtf nufcf}“ . To;kl5 kfn}kfnf] ;a} 
;d"xn] cfcfkm\gf] ;d"x sfo{nfO{ sIffsf]7fdf k|:t't u/f}“ .

o;/L ljb\ofyL{x¿n] k|:t't u/]sf] ;d"x sfo{nfO{ lgDgfg';f/ tflnsfdf e/f}“ M

cfs[ltsf] gfd cfs[lt (Shape) If]qkmn (Area) kl/ldlt jf kl/lw (Perim-
eter/circumference)

ju{ (Square) 
A = l2 ju{ PsfO

P = 4l PsfO

cfot 
(Rectangle) 

A =…….ju{ PsfO P =2(l + b) PsfO

;dfgfGt/ rt'e'{h 
(Parallelogram) 

A =……….ju{ PsfO P =  ………  PsfO

lqe'h (Triangle) A =……….ju{ PsfO
P =  ………  PsfO

;dafx' lqe'h 
(Equilateral 
Triangle 

A =…….ju{ PsfO P =  ………  PsfO

l

h

b

h
b

a

  If]qkmn (Area)

kf7

55

b

l
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;dafx' rt'e{'h 
(Rhombus) A =…….ju{ PsfO 

P =  ………  PsfO

;dnDa rt'e{'h 
(trapezium) A =……….ju{ PsfO

p = rf/} cf]6f e'hfx¿sf] 
nDafOsf] of]ukmn

rt'e{'h 
(Quadrilateral) A =……….ju{ PsfO

p = rf/} cf]6f e'hfx¿sf] 
nDafsf] of]ukmn

j[Tt (Circle) A= r2 ju{ PsfO
A= d2÷4 ju{ PsfO

kl/lw (C) = 2r
                = d

5.1 af6f]sf] If]qkmn (Area of Pathways)

Pp6f cfotfsf/ hldg 5 . pSt hldgdf leq Pp6f j[Ttfsf/ lj|ms]6 d}bfg agfpg' 5 / af“sL 
/x]sf] hUufdf b'af] /f]Kg' 5 . ca b'af] /f]Kg] hldgsf] If]qkmn s;/L kTtf nufpg ;lsG5, ;d"xdf 
5nkmn u/L lgisif{ k|:t't ug'{xf];\ .

d2
d1

h2

h1
d

r

1.  jl/kl/sf] aflx/L af6f]

Pp6f cfotfsf/ au+}“rf 5, h;sf] nDafO (l) / rf}8fO (b) 
5 . olb pSt au}“rfsf] jl/kl/ aflx/af6 W rf}8f af6f] 5 
eg] pSt af6fsf] If]qkmn s;/L kTtf nufpg ;lsPnf <

o;sf nflu klxn] aflx/ / leqsf] cfs[lt 
s:tf] 5 eGg] s'/fdf :ki6 x'g] . oxf“ 
au}+“rfsf] cfsf/ cfotfsf/ 5 h;sf] 
nDafO (l) / rf]8fO (b) 5 . To;} u/L 
af6f];lxtsf] cfotfsf/ hUufsf] nDafO 
(l+2w) / rf}8fO (b+2w) 5 . 

t;y{, af6f]sf] If]qkmn (A) eg]sf] 
af6f];lxtsf] hUufsf] If]qkmn (A1) / 
af6f]afx]ssf] hUufsf] If]qkmn (A2) sf] 
km/s xf] .

l + 2w

l 

w

b b+
2w

b1

b2

h

b'af] /f]k]sf]
hldg

lj|ms]6 d}bfg
r
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ca, A1= (l + 2w)(b + 2w) / A2 = l×b x'G5 .

ctM af6f]sf] If]qkmn (A) = A1 – A2 =  (l + 2w)(b + 2w) – l × b

    = l × b + 2lw + 2bw + 4w2 – l × b

    = 2w(l + b + 2w) ju{ PsfO

To; sf/0f, af6f]sf] If]qkmn (A) = 2w(l + b + 2w) ju{ PsfO x'G5 .

gf]6 M olb hldgsf] cfsf/ juf{sf/ ePdf s] xf]nf < 

o; cj:yfdf l = b x'G5 . t;y{  af6f]sf] If]qkmn = 2w(l + l + 2w) = 4w(l + w) ju{ PsfO x'G5 .

k'gM j[Ttfsf/ hldgsf] aflx/af6 w PsfO rf}8f j[Ttfsf/ af6f] ePdf af6f]sf] If]qkmn slt xf]nf <

;“u}sf] lrqnfO{ cjnf]sg u/]/ kTtf nufcf+}“ .

oxf“, 7'nf] j[Ttsf] cw{Jof; r + w 5 / ;fgf] j[Ttsf] cw{Jof; r 5 .

xfdLnfO{ yfxf 5 ls j[Ttsf] If]qkmn = r2 x'G5 . t;y{, j[Ttfsf/ 
af6f]sf] If]qkmn 7'nf] j[Ttsf] If]qkmn / ;fgf] j[Ttsf] If]qkmnsf] km/s 
xf] .

af6f]sf] If]qkmn (A)  = (r + w)2 - r2 ju{ PsfO

        = (r2 + 2rw + w2 - r2)  ju{ PsfO

        = (2rw + w2) ju{ PsfO  x'G5 .

        = w (2r + w) ju{ PsfO  x'G5 . 

hldgsf] Jof; (d) lbOPsf] cj:yfdf af6f]sf] If]qkmn (A) = w (d + w) ju{ PsfO x'G5 .

 pbfx/0f 1

nDafO 20 m / rf}8fO 14 m ePsf] cfotsf/ v]tsf] jl/kl/ aflx/af6 2 m rf}8f af6f] 

agfOPsf] 5 eg] pSt af6f]sf] If]qkmn kTtf nufpg'xf];\ .

;dfwfg M

oxf“, v]tsf] nDafO (l) = 20m

 v]tsf] rf}8fO (b) = 14 m

 af6f]sf] rf}8fO (w) = 2 m

af6f]sf] If]qkmn (A)= ?

w 

r+w 

r 
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xfdLnfO{ yfxf 5, aflx/L af6f]sf] If]qkmn (A) =2w(l+b+2w) ju{ PsfO

     = 2×2(20+14+2×2) m2

     = 4(20+18) m2

     = 152 m2

2.  jl/kl/sf] leqL af6f]sf] If]qkmn

nDafO (l) / rf}8fO (b) ePsf] Pp6f kfs{sf] 
lsgf/fdf leqk6\l6 w rf}8f ePsf] af6f] 
lgdf{0f ul/Psf] 5 pSt af6f]sf] 
If]qkmn slt xf]nf <

ox“F, kfs{sf] leqk6\l6 agfOPsf] af6f]eGbf 
leqsf] cfotsf/ efusf] nDafO l-2w / 
rf}8fO b-2w PsfO x'G5 .

t;y{, leqL af6f]sf] If]qkmn = aflx/L cfotsf] If]qkmn – leqL cfotsf] If]qkmn

  A = l x b - (l - 2w)(b - 2w)

      = l x b - (l x b) + 2wl + 2wb - 4w2

      = 2w( l + b - 2w) ju{ PsfO

gf]6 M olb hldgsf] cfsf/ juf{sf/ ePdf l = b x'G5 . 

t;y{,  af6f]sf] If]qkmn (A)=2w(l +l -2w) = 4w(l - w) ju{ 
PsfO x'G5 .

km]l/, olb s'g} klg j[Ttfsf/ hldgdf leq k6\l6af6 w 
PsfO rf}8f ePsf] af6f] lgdf{0f ePsf] eP To;sf] 
If]qkmn lbOPsf] lrqaf6 kTtf nufpg ;lsG5 . 

aflx/L j[Ttsf] If]qkmn   =  R2 ju{ PsfO / 

leqL j[Ttsf] If]qkmn   =  (R-w)2  ju{ PsfO

ctM leqL af6f]sf] If]qkmn (A)  =  R2-  (R-w)2 ju{ PsfO

         = w (2R-w) ju{ PsfO x'G5 .

hldgsf] Jof; (d) lbOPsf] cj:yfdf af6f]sf] If]qkmn (A) = w (d - w) ju{ PsfO x'G5 .

R 

w 
  R-w 

l 

b 

 l- 2w

b-2w 

w 
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pbfx/0f M 2

cw{Jof; 70 ld6/ ePsf] Pp6f j[Ttfsf/ v]n d}bfgdf 

leqk6\l6 jl/kl/ 8 ld6/ rf}8f km'6kfy agfOPsf] 5 eg] 

pSt k'm6kfysf] If]qkmn slt xf]nf <(  = 3.14)

;dfwfg M

ox“F, j[Ttfsf/ v]n d}bfgsf] cw{Jof; (r) = 70 m

af6f]sf] rf}8fO (w) = 8 m

af6f]sf] If]qkmn (A) =? 

xfdLnfO{ yfxf 5, j[Ttfsf/ leqL af6f]sf] If]qkmn (A) = w(2R–w) ju{ PsfO

        = 3.14 x 8(2 x 70- 8) m2

       = 3315.84 m2

3.  cfk;df nDa x'g] u/L sfl6Psf af6f]sf] If]qkmn 

 lbOPsf] lrqdf ABCD Pp6f cfotfsf/ 
 If]q xf]  h;sf] nDafO AB = l PsfO / 
rf}8fO BC = b PsfO 5 . o;sf] b'j}lt/ 
laraf6 w rf}8fO ePsf af6fx¿ cfk;df 
sfl6g] u/L agfOPsf 5g\ ca af6f]sf] 
If]qkmn slt xf]nf <

ox“F, nDafOdf agfOPsf] af6f]sf] 
If]qkmn = l x w ju{ PsfO x'G5 .

rf}8fOdf agfOPsf] af6f]sf] If]qkmn 

= b x w ju{ PsfO x'G5 .

af6f]x¿ sfl6Psf] juf{sf/ efusf] If]qkmn = w2 ju{ PsfO x'G5 .

ctM af6f]sf] hDdf If]qkmn (A) = l x w + b x w –w2

                    = w(l + b - w) ju{ PsfO x'G5 .

pbfx/0f M 3

nDafO  70 m / rf}8fO 65 m ePsf] Pp6f hldgsf] b'j}lt/sf] laraf6 5 m rf}8f af6f] agfOPsf] 

5 pSt af6f]sf] If]qkmn slt xf]nf, kTtf nufpg'xf];\ .

8

70

R-w 

A 
l B 

C D 

b 

w 

w 
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;dfwfg M

oxf“, hldgsf] nDafO (l) = 70 m

 hldgsf] rf}8fO (b) = 65 m

 af6f]sf] rf}8fO (w) = 5m

 af6f]sf] If]qkmn (A) = ?

xfdLnfO{ yfxf 5, sfl6Psf] af6f]sf] If]qkmn (A)  = w(l + b - w) ju{ PsfO

                = 5(70 + 65 - 5) m2

           = 5 x 130 m2

           = 650 m2

4.  af6f]df la5\ofpg] 9'ª\uf, 6fon cyjf dfa{n / ltgLx¿sf] d"No 

Pp6f xfplhªsf] af6f]df 6fon la5\ofpg' 5 . To;sf nflu slt cf]6f 6fon rflxPnf / pSt 
sfo{sf nflu slt vr{ nfU5 < s;/L kTtf nufpg ;lsPnf < lbOPsf k|Zgx¿sf] pTt/ ;d"xdf 
5nkmn u/L kTtf nufcf}“ .  ;d"xsf] lgisif{nfO{ sIffsf]7fdf k|:t't u/f}“ / Ps cfk;df ;d"x ;d"xdf 
k[i7kf]if0f cfbfg k|bfg u/f}+ .

  dflysf] 5nkmnnfO{ lgDgfg';f/ ;fdfGoLs/0f ug{ ;lsG5 M

  o;sf nflu ;aeGbf klxn] af6f]sf] If]qkmn (A) kTtf nufpg] . 

  k|To]s 6fonsf] If]qkmn (a) kTtf nufpg] .

  To;kl5 af6f]sf] If]qkmn (A) nfO{ PsfO 6fonsf] If]qkmn (a) n] efu ug]{ . 

  hDdf 6fonsf] ;ª\Vof  (N) = af6f]sf] If]qkmn (A)/ 6fonsf] If]qkmn (a)  =  
a
A

  6fonsf nflu hDdf vr{  = N x Pp6fsf] d"No x'G5 .

pbfx/0f 4

Pp6f 70 lkm6 lsgf/f ePsf] juf{sf/ hldgnfO{ 38]/Lsf] k|of]hgsf nflu rf/}lt/ leqaf6 10 
lkm6 rf}8f af6f] agfOPsf] 5 . 

 -s_ af6f]sf] If]qkmn kTtf nufpg'xf];\ . 

- v_  pSt af6f]df 2 lkm6 nDafO / 1.5 lkm6 rf}8fO ePsf 9'ª\ufx¿ la5\ofpgsf nflu hDdf 
  slt 9'ª\uf rflxPnfg\, kTtf nufpg'xf];\ .

A 
l B 

C D 

b 

w 

w 
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- u_  Pp6f 9'ª\ufsf] d"No ?= 105 k5{ eg] pSt af6f]df 9'ª\ufx¿ la5\ofpgsf nflu hDdf 
  rflxg] vr{ kTtf nufpg'xf];\ .

;dfwfg M

oxf“, juf{sf/ hldgsf] lsgf/f (l)  = (b) = 70 lkm6

af6f]sf] rf}8fO (w) = 10 lkm6

af6f]sf] If]qkmn (A) = <

-s_  af6f]sf] If]qkmn (A)  = 4w(l - w) ju{ PsfO

           =  4 x 10 (70-10)  2

    =  40(60)  2

    =  2,400  2

-v_  Pp6f 9'ª\ufsf] nDafO  = 2 lkm6

     9'ª\ufsf] rf}8fO   = 1.5 lkm6

  Pp6f 9'ª\ufsf] If]qkmn (a)  = 2 x 1.5  2

             =  3  2

  hDdf 9'ª\ufsf] ;ª\Vof (N) = 
a
A   =  

3
2400  =  800 cf]6f

  ctM pSt af6f]df 9'ª\uf la5\ofpFbf hDdf 800 cf]6f 9'ª\uf rflxG5g\ .

-u_  Pp6f 9'ª\uf la5\ofpFbf nfUg] vr{ = ?= 105

  800 cf]6f 9'ª\uf la5\ofp“bf nfUg] vr{ = ?= 105 x 800 

              = ?= 84,000

 cEof; 5.1

1.  tn lbOPsf ;dtnLo cfs[ltx¿sf] If]qkmn / kl/ldlt kTtf nufpg'xf];\ .

 -s_     -v_    -u_  
 3.5 cm 

3.5 cm 

2.4 cm 

3 inch 

4.5 inch 

4 cm 

5.25 cm 
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2.  tnsf lrqx¿df 5fof kfl/Psf] efusf] If]qkmn kTtf nufpg'xf];\ M

  -s_    -v_     -u_

3.  Pp6f cfotsf/ v]tsf] nDafO 38 ld6/ / rf}8fO 32 ld6/ 5 . v]tsf] jl/kl/ aflx/af6 
  3 ld6/ rf}8f af6f] agfOPsf] 5 eg] af6f]sf] If]qkmn kTtf nufpg'xf];\ .

4.  60   lsgf/f ePsf] juf{sf/ hldgsf] leqk6\l6 5   rf}8f af6f] agfOPsf] 5 pSt 
  af6f]sf] If]qkmn kTtf nufpg'xf];\ .

5.  137 ld6/ Jof; ePsf] j[Ttfsf/ lj|ms]6 d}bfgsf] jl/kl/ 3 ld6/ rf}8f af6f] 5 . pSt 
  af6f]sf] If]qkmn kTtf nufpg'xf];\ .

6.  78   nDafO 46   rf}8f ePsf] af:s]6an sf]]6{df b'j}lt/af6 leq kg]{ u/L 2   rf}8fdf 
  ;]tf] /ª nufOPsf] 5 . /ª nufPsf] efusf] If]qkmn kTtf nufpg'xf];\ .

7.  45 m x 45m  sf] cfotsf/ au+}rfsf] jl/kl/ 2.5 m rf}8f af6f] 5 eg], 

    (a) af6f]sf] If]qkmn kTtf nufpg'xf];\ .

  (b) pSt af6f]df 0.5 m sf juf{sf/ 6fon 5fKgsf nflu slt cf]6f 6fon cfjZos knf{ <

8.   50 m nDafO / 40 m rf}8fO ePsf] rf}/sf] lardf b'j}lt/af6 3m rf}8f af6f] Ps cfk;df 
  nDa x'g] u/L agfOPsf] 5 . pSt af6f]sf] If]qkmn kTtf nufpg'xf];\ .

9.   6400 m2  If]qkmn ePsf] juf{sf/ kf]v/Lsf] jl/kl/ 2 m rf}8f ePsf] af6f] agfOPsf] 5 eg],

  (a) pSt af6f]sf] If]qkmn kTtf nufpg'xf];\ .

  (b) Tof] af6f]df 6fon la5\ofp“bf 0.40 m2 If]qkmn ePsf slt cf]6f 6fon rflxPnf <

  (c) olb Pp6f 6fonsf] ¿=7.5 k5{ eg] pSt af6f]df 6fon la5\ofpg slt vr{ nfUnf <

10.   24 cmx 28 cm  sf] kmf]6f]sf] jl/kl/ aflx/af6 4 cm rf}8fO ePsf] rf“bLsf] a'6\6f nufOPsf] 
  5 eg] 

         (a)  rf“bLsf] efusf] If]qkmn kTtf nufpg'xf];\ .

         (b)  olb 1 cm2 rf“bLsf a'6\6f agfp“bf ?= 550 k5{ eg] k'/} a'6\6f agfpg hDdf slt vr{ nfUnf <

 

7cm 

9.25 cm 

4 cm 
6cm 

 

4 inch 

5 inch 

5 inch 

  7 inch 

 

  22 in 

 4 in 

 4 in 
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12.  tkfO“{sf] ljb\ofnodf ePsf au}“rf jf v]n d}bfgdf Ps cfk;df sfl6Psf jf cfk;df 
  ;dfgfGt/ ePsf af6f]x¿ gfkL ltgLx¿sf] If]qkmn kTtf nufpg'xf];\ .

13. cfÇgf] sIffsf]7fdf hDdf slt leTtfx¿ 5g\ < sf]7fdf e'O“ / l;lnª s:tf cfsf/sf 5g\ < k|To]s 
  cfs[ltx¿sf] If]qkmn s;/L kTtf nufpg ;lsG5 < JolStut ¿kdf pTt/x¿ tof/ u/]/ 
  ;d"xdf 5nkmn u/L ;d"xsf] lgisif{ sIffdf k|:t't ug'{xf];\ .

5.2.1  rf/ leTtf, e'O“ / l;lnªsf] If]qkmn

Pp6f cfotfsf/ sf]7fdf rf/ cf]6f leTtfx¿, Pp6f e'O“ / Pp6f l;lnª x'G5 . cfotsf ;Dd'v 
e'hfx¿ Af/fa/ x'G5g\ . t;y{ cfotsf/ sf]7fsf ljk/Lt 
lbzfsf leTtfx¿ klg a/fa/ tyf cg'¿k 
x'G5g\ . ;fy;fy} e'O“ / l;lnªsf] If]qkmn klg a/fa/ x'G5 . 
;“u}sf] lrqnfO{ Pp6f sf]7fsf] df]8]nsf] ¿kdf dfGbf,

ABCD e'O“ xf] / EFGH l;lnª xf] . To:t} u/L, ABFE, BCGF, 

CDHG / ADHE u/L rf/ cf]6f leTtfx¿ x'g\ .

rf/ leTtfsf] If]qkmn = rf/ cf]6f cfotsf/ leTtfsf ;txsf] If]qkmnsf] of]ukmn

rf/ leTtfsf] If]qkmn = ABFE sf] If]qkmn + BCGF sf] If]qkmn + CDHG sf] If]qkmn + ADHE sf] If]qkmn

          = l x h + b x h + l x h + b x h

       = 2l x h +2b x h = 2lh + 2bh

          = 2h (l +b) ju{ PsfO x'G5 .

e'O“ / l;lnªsf] If]qkmn = ABCD sf] If]qkmn + EFGH sf] If]qkmn

   = l x b + l x b = 2(l x b) ju{ PsfO x'G5 .

rf/ leTtf, e'O“ / l;lnª\sf] If]qkmn = 2h (l + b) +2 (l x b) ju{ PsfO

      = 2(h x l + h x b + l x b)  ju{ PsfO x'G5 .

A 

E 

F 

B H 
C 

D 

G 

b 

l 

h 

!! = tn lbOPsf lrqx¿df 5fof kfl/Psf] efusf] If]qkmn kTtf nufpg'xf];\ .

  -s_    -v_   -u_
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l 

l 

 L 
L 

 

 

B 

 

  H 

h 

b 

To;} u/L em\ofn / 9f]sfafx]ssf rf/ leTtfsf] If]qkmn kTtf nufpg

-s_  rf/ leTtfsf] If]qkmn (A) kTTff nufpg] 

-v_ em\ofn / 9f]sfsf] hDdf If]qkmn (a) kTtf nufpg] / 

-u_ rf/ leTtfsf] If]qkmnaf6 e\mofn / 9f]sfsf]  
  If]qkmn 36fpg] cyjf A - a  .

pbfx/0f M 1

nDafO 5.5 ld6/, rf}8fO 3.5 ld6/ / prfO 4 ld6/ ePsf] Pp6f sf]7fsf] -s_ rf/ leTtfsf] 
If]qkmn  -v_ e'O“ / l;lnªsf] If]qkmn kTtf nufpg'xf];\ .

;dfwfg M

oxf“F, sf]7fsf] nDafO (l) = 5.5 ld6/ 

          rf}8fO (b) = 3.5 ld6/ 

          prfO (h) = 4 ld6/

xfdLnfO{ yfxf 5,

-s_ sf]7fsf] rf/ leTtfsf] If]qkmn = 2h (l +b) ju{ PsfO

            = 2 x 4 (5.5 +3.5) ju{ ld6/ 

     = 8(9) ju{ ld6/

     = 72 ju{ ld6/

-v_ e'O“ / l;lnªsf] If]qkmn = 2(l x b) ju{ PsfO 

       = 2(5.5 x 3.5) ju{ ld6/

       = 2(19.25) ju{ ld6/

        = 38.50 ju{ ld6/

pbfx/0f M 2

Pp6f sf]7fsf] nDafO, rf}8fO / prfO j|mdzM 14  , 10   / 9   /x]sf] 5 . pSt sf]7fdf 3   
lsgf/f ePsf] b'O{ cf]6f juf{sf/ em\ofnx¿ 5g\ / Pp6f 6   x 2   sf] 9f]sf 5 . sf]7fsf] rf/ 
leTtfdf /ª nufOPsf] 5 eg] /ª nufOPsf] leTtfsf] If]qkmn kTtf nufpg'xf];\ .
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oxf“F, sf]7fsf] nDafO (L) = 14  , rf}8fO (B) = 10  , prfO (h)  = 9  

juf{sf/ em\ofnsf] nDafO (l) = 3  , 9f]sfsf] prfO (h) = 6   , rf}8fO (b) = 2   

xfdLnfO{ yfxf 5, sf]7fsf rf/ leTtfsf] If]qkmn (A)  = 2h (L+B)  ju{ PsfO

       = 2 x 9 (14 +10) ju{ lkm6

       = 18 (24) ju{ lkm6 

       = 432 ju{ lkm6

ca, 2 cf]6f juf{sf/ e\mofn / Pp6f 9f]sfsf] If]qkmn (a)  = 2 x l2 + h x b ju{ PsfO 

          = 2 x 32 + 6 x 2 ju{ lkm6

         = 18 + 12 ju{ lkm6

          = 30 ju{ lkm6

km]l/, /ª nufOPsf] efusf] If]qkmn = rf/ leTtfsf] If]qkmn (A) – em\ofn / 9f]sfsf] If]qkmn (a)

      = (432- 30) ju{ lkm6

      = 402 ju{ lkm6

5.2.2   sfk]{6 la5\ofpg], Knf:6/ ug]{, /ª nufpg] tyf sfuh 6f“:g] cflbsf] nfut ;DaGwL ;d:ofx¿        
    nDafO (L), rf}8fO (B), prfO (H) ePsf] Pp6f sf]7fsf] e'O“df nDafO (l ) / rf}8fO (b) ePsf] 
  sfk]{6nfO{ s;/L ldNg] u/L lj5\ofpg ;lsPnf, ;d"xdf 5nkmn u/L kTtf nufpg'xf];\ .

oxf“, sf]7fsf] nDafO  = L, rf}8fO = B / prfO = H 5 . To;} u/L sfk]{6sf] nDafO = l  /  
rf}8fO = b 5 . 

sfk]{6nfO{ ldNg] u/L lj5\ofpgsf nflu e'O“sf] If]qkmn / sfk]{6sf] If]qkmn a/fa/ x'g'k5{ . 
ct M L x B = l x b x'G5 .

ca, hDdf nfut (C) s;/L kTtf nufpg ;lsG5 dgg u/f}“ . Ps ju{ PsfO If]qkmnsf nflu 
nfut b/ R x'G5 eg], A ju{ PsfO If]qkmnsf] hDdf nfut A x R x'G5 .

t;y{, hDdf nfut (C) = A x R x'G5 .

dflysf ltg rnx¿ C, A / R dWo] s'g} b'O{ cf]6f kl/df0fsf] dfg yfxf ePsf] v08df 

t];|f]nfO{ lgDgfg';f/ kTtf nufpg ;lsG5 .  C = A x R;  A  = 
R
C  / R = 

A
C   x'G5 .
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pbfx/0f M 3

Pp6f 7m nDafO, 5 m rf}8fO / 4 m prfO ePsf] sf]7f 5 . To;df 1.4 m cw{Jof; ePsf b'O{ 
cf]6f j[Ttfsf/ em\ofnx¿ / 2. 5 m prfO / 1.4 m rf}8fO ePsf] Pp6f 9f]sf /x]sf 5g\ .

-s_  olb k|lt ju{ ld6/ sfk]{6sf] d"No ¿= 250 k5{ eg] pSt sf]7fsf] e'O“df sfk]{6 la5\ofp“bf 
  hDdf slt nfut nfU5 xf]nf < kTTff nufpg'xf];\ .

-v_  k|lt ju{ ld6/sf] ¿= 175 sf b/n] rf/ leTtfdf /ª nufp“bf nfUg] hDdf nfut kTtf 
  nufpg'xf];\ .  (= 22/7)

  ;dfwfgM

  oxf“, sf]7fsf] nDafO (L) = 7 m

      rf}8fO (B) = 5 m

      prfO (H) = 4 m

  j[Ttfsf/ em\ofnsf] cw{Jof; (r) = 1.4 m

  9f]sfsf] prfO (h) = 1.4 m,  rf}8fO (b) = 2 .5 m

-s_  xfdLnfO{ yfxf 5,

  sf]7fsf] e'O“sf] If]qkmn = Lx B ju{ PsfO 

      = 7x 5 m2

              = 35 m2

  ca, k|lt PsfO ju{ ld6/sf] sfk]{6sf] nfut ?= 250 k5{ eg]

  35m2 sfk]{6sf] hDdf nfut ?. 35 x 250

          = ?. 8750 k5{ .

  t;y{, sfk]{6sf] hDdf nfut (C)  =  ?= 8750

-v_ sf]7fsf] rf/ leTtfsf] If]qkmn (A)  = 2H (L+B) ju{ PsfO

         = 2x 4 (7+ 5) m2 

            = 8 (12) m2

           = 96 m2

j[Ttfsf/ e\mofnsf] If]qkmn  = r2  ju{ PsfO 

    = 22/7 x (1.4)2  m2 
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    = 22/7
 
x 1.96 m2

    = 22 x 0.28 m2

    = 6.16 m2

b'O{ cf]6f em\\ofnx¿sf] hDdf If]qkmn = 2 x 6.16 m2 

        = 12.32 m2

9f]sfsf] If]qkmn     = b x h ju{ PsfO 

       = 1.4 x 2.5 m2 = 3.5 m2

b'O{ cf]6f em\\ofn / Pp6f 9f]sfsf] hDdf If]qkmn (a) = (12.32 +3.5) m2

                         = 15.82 m2

km]l/, e\mofn / 9f]sfafx]s rf/ leTtfsf] If]qkmn  = /ª nufpg] efusf] If]qkmn 

      = (A- a) ju{ PsfO 

      = (96- 15.82) m2

      = 80.18 m2

Ps ju{ ld6/sf] /ª nufp“bf nfut ?=175 k5{ eg], 80.18 m2 df /ª nufpg hDdf nfut 
= ?. 80.18 x 175

   = ?. 14,031.50 k5{ .

pbfx/0f 4

sf]lknf nDafO, rf}8fO / prfO j|mdzM 26  , 22   / 8   ePsf] cfkm\gf] sf]7fdf /ª nufpg 
rfxlG5g\ .

-s_  olb Ps a6\6f /ªn] 96 ju{ lkm6nfO{ k'U5 eg] ;f] sf]7fsf] rf/ leTtfdf /ª nufpg pgnfO{ 
  slt a6\6f /ª cfjZos k5{, kTtf nufpg'xf];\ .

-v_  k|lta6\6f /ªsf] d"No ?= 1230 kb{5 eg] pgnfO{ hDDff slt /sd cfjZos x'G5, kTtf 
  nufpg'xf];\ .

;dfwfg M

ox“F, sf]7fsf] nDafO (l) = 26  

 rf}8fO     (b) = 22  

 prfO    (h) = 8  
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xfdLnfO{ yfxf 5,

-s_ sf]7fsf] rf/ leTtfsf] If]qkmn = /ª nufpg'kg]{ efu = 2h (l+b)  2 -ju{ lkm6_

            = 2 x 8 (26 +22)  2 -ju{ lkm6_

           = 16(48)  2  -ju{ lkm6_

           = 768  2 -ju{ lkm6_

km]l/, 96  ju{ lkm6sf nflu 1 a6\6f /ª\n] k'U5 .

1  ju{ lkm6sf nflu 1/96 a6\6f /ª\n] k'U5 .

768  ju{ lkm6sf nflu 1/96 × 768 

   =  8 a6\6f /ªn] k'U5 .

-v_ xfdLnfO{ lbOPsf] 5 ls, Ps a6\6f /ª\sf] d"No ?= 1230 k5{ . 

  t;y{, sf]lknfnfO{ hDdf 8 a6\6f /ªsf] /sd = 8 x ?= 1230 = ?= 9,840 cfjZostf k5{ .

 cEof; 5.2

1. tn lbOPsf ;d:ofx¿ ;dfwfg ug'{xf];\ .

 -s)   9   nDafO / 6   rf}8fO ePsf] sf]7fdf ?= 125 k|lt ju{ lkm6sf b/n] sfk]{6 la5\ofp“bf 
  hDdf slt vr{ nfUnf <

 -v_  15 m nDafO / 10 m rf}8fO ePsf] sIffsf]7fdf l;lnªdf k|lt ju{ ld6/sf] ?= 34.5 sf 
  b/n] sfuh 6fF:bf hDdf slt nfut nfUnf <

 -u_  10   x 8   sf] efG5f sf]7f jl/kl/ 4 lkm6 prfO;Dd k|lt ju{ lkm6sf] ?= 350 sf b/n] 
  6fon /fVbf hDdf slt nfut nfU5,  kTtf nufpg'xf];\ .

 -3_  9   x 12  , 14   x 16   / 12   x 14   sf ltg cf]6f sf]7fx¿ ePsf] Pp6f 3/sf] prfO 9   
  5 . k|lt ju{ lkm6sf] ?= 160 sf b/n] ;a} leTtfx¿df leqk6\l6 /ª nufp“bf hDdf 
  slt /sd rflxPnf, kTtf nufpg'xf];\ .

2. Pp6f sf]7fsf] rf/ leTTffsf] If]qkmn 450 m2 5 . olb pSt sf]7fsf] nDafO / rf}8fO 
 j|mdzM 15 m / 12 m eP prfO kTTff nufpg'xf];\ .

3. Pp6f xnsf] leqL nDafO, rf}8fO / prfO j|mdzM 50 m , 45 m, / 40 m 5 . pSt xndf 
 2.5m x 2m sf kf“r cf]6f e\mofnx¿ / 2 m x 3m sf b'O{ cf]6f 9f]sfx¿ 5g\ eg] 
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 -s_  e'O“ / l;lnªsf] If]qkmn kTtf nufpg'xf];\ .

 -v_  e\mofn 9f]sfafx]s rf/ leTtfsf] If]qkmn kTtf nufpg'xf];\ .

 -u_  l;lnªdf k|ltju{ ld6/df rf/ cf]6f a'6\6f agfOPsf] 5 eg] hDdf slt cf]6f a'6\6fx¿ 
   xf]nfg\ <

 -3_  e'“Odf k|ltju{ ld6/df 8 cf]6f 6fon cyjf 9'ª\uf 5fKbf hDdf slt cf]6f 6fon cyjf 
  9'ª\uf rflxPnfg\ <

 -ª_ k|ltju{ ld6/sf] ?= 315 sf b/n] Knf:6/ ubf{ rf/} cf]6f leTTffsf nflu slt /sd rflxPnf <

4. nDafO 7 m / rf}8fO 5 m ePsf] sf]7fdf 2 m x 1.5 m sf] Pp6f 9f]sf / 1 m x 1.5 m sf 
 b'O{ cf]6f em\ofnx¿ 5g\ . olb k|lt ju{ ld6/ ?= 7.50 sf] b/n] rf/ leTtfdf /ª nufp“bf 
 ?= 495 nfUb5 eg] sf]7fsf] prfO kTtf nufpg'xf];\ .

5. 18 m x 9 m sf] elnan sf]6{df 30 cm nDafO ePsf] juf{sf/ b'af]sf rk/Lx¿ la5\ofp“bf 

 -s_  hDdf slt cf]6f rk/Lx¿ rflxG5, kTtf nufpg'xf];\ .

 -v_  olb Pp6f rk/L la5\ofp“bf ¿= 225 k5{ eg] pSt sf]6{df rk/Lx¿ la5\ofpgsf nflu  
  hDdf slt nfut nfU5, kTtf nufpg'xf];\ .

6. tkfO{“sf] cfkm\gf] ;'Tg] sf]7fsf] gfk lng'xf];\ .

 -s_ To;sf] rf/ leTtfsf], e'O“sf] / l;lnªsf] If]qkmn kTTff nufpg'xf];\ . 

 -v_ rf/ leTtfdf k|ltPsfO If]qkmndf ?= 25 sf b/n] sfuh 6f“:bf hDdf slt vr{ 
  nfU5, kTTff nufpg'xf];\ .

 -u_  tkfO{“sf] sf]7fsf] l;lnª\df k|ltPsfO If]qkmnsf] ¿=275 sf b/n] leqL l;lnª /fVgsf   
  nflu slt ?k+“}of rflxPnf <

 -3_ e“'Odf sfk]{6 /fVbf k|ltPsfO If]qkmnsf] ?= 166 sf b/n] slt nfut nfU5, kTTff 
  nufpg'xf];\ .

7. ljb\ofyL{x¿ 5/5 hgfsf] ;d"xdf a;f}“ . tkfO“{x¿n] cWoog ul//x]sf] sIffsf]7fsf] 
 nDafO, rf}8fO / prfOsf ;fy;fy} em\ofn tyf 9f]sfsf] nDafO / prfO gfKg'xf];\ / tnsf 
 ;d:ofx¿sf] ;dfwfg ;d"xdf vf]Hg'xf];\ .

 -s_  e'O“ / l;lnªsf] If]qkmn kTtf nufpg'xf];\ .

 -v_  rf/ leTtfsf] If]qkmn kTtf nufpg'xf];\ .

 -u_  em\ofn 9f]sfafx]s rf/ leTtfsf] If]qkmn kTtf nufpg'xf];\ .

 -3_  xfn;fn} sfod /x]sf] b/cg';f/ rf/ leTtf / l;lnªdf /ª nufpg hDdf slt vr{ 
  cfjZos knf{, kTtf nufpg'xf];\ .

 -ª_ k|ltju{ lkm6 Knf:6/sf] b/ kTtf nufO{ e'O“ / rf/ leTtfdf Knf:6/ ug{ hDdf slt /sd 
  cfjZos k5{, kTtf nufpg'xf];\ .
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6.0 k'g/fjnf]sg

ljb\ofyL{x¿nfO{ 5/5 hgfsf] ;d"xdf ljefhg u/f}+ . k|To]s ;d"xnfO{ lgDgdWo] Ps Ps cf]6f 

lrq af“8f}“ .

k|To]s ;d"xn] cfk\mgf] ;d"xnfO{ k/]sf] lrqnfO{ sf6f}“ / kmf]N8 u/f}“ . To;kl5 lgDg k|Zgx¿sf] 

pTt/ vf]hf}“ .

 -s_ of] s'g 7f]; j:t'sf] hfnL /x]5 <

 -v_ o;df slt cf]6f df]x8f /x]sf 5g\ <

 -u_ o;df slt cf]6f zLif{ljGb'x¿ 5g\ <

 -3_ o;df slt cf]6f lsgf/fx¿ 5g\ <

 -ª_ kmf]N8 ug'{klxn] / kl5sf] cfs[ltdf slt km/s kfpg'x'G5 <

dflysf k|Zgx¿sf] pTt/ ;d"xdf kTtf nufP/ sIffdf k|:t't u/f}“ . cGo ;d"xx¿n] pTt/ k|:t't 
ug]{ ;d"xnfO{ k[i7kf]if0f k|bfg u/f}“ .

  7f]; j:t'x¿ (Solids)

kf7

66
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6.1   lk|Hdsf] ;txsf] If]qkmn tyf cfotg (Surface area and volume of Prism)

lk|Hd s] xf] < o;sf] cfsf/ s:Tff] x'G5 < ;a}n] sIffdf 5nkmn u/f}“ / Ps Ps cf]6f lk|Hdsf] lrq 
lvrL sIffdf k|:t't u/f}“ .

if6\d'vfsf] tyf 3gsf] If]qkmn / cfotsf] af/]df xfdLn] cl3Nnf sIffx¿Dff g} cWoog 
ul/;s]sf 5f}“ . xfdL o; kf7df ljleGg k|sf/sf lk|Hdx¿sf ;txsf] If]qkmn, j|m; ;]S;gsf]
If]qkmn, 58\s] ;tssf] If]qkmn / cfotgsf] af/]df cWoog ub{5f}“ .

6.1.1  lk|Hdsf] k'/f ;txsf] If]qkmn (Total Surface area of Prism)

Pp6f rs jf d;Lsf] a6\6f jf sf6'{g lncf}“ . To;sf ;a} efu tyf df]x8fx¿nfO{ la:tf/} 
vf]nf}“ . s:tf] cfs[lt aGb5 x]/f}+ . o;df hDdf slt cf]6f cg'?k ;txx¿ /x]sf 5g\, lrx\g nufcf}“ 
/ ltgLx¿sf] gfk lnP/ k|To]ssf] If]qkmn kTtf nufcf}“ . 

olb pSt a6\6fsf] nDafO (l), rf}8fO (b) / prfO (h) 

ePdf o;sf] hDdf ;txsf] If]qkmn slt xf]nf < 

;d"xx¿df 5nkmn u/]/ lgisif{ kTTffnufcf}“ . 

ox“F, hDdf ;txx¿ 6 cf]6f 5g\ . 

tLdWo] 3 hf]8f cg'?k 5g\ . 

t;y{, k'/f ;txsf] If]qkmn 

  (A) = 2(l x b)+ 2(b x h) + 2(l x h) ju{ PsfO 

       = 2(l x b + b x h + l x h) ju{ PsfO x'G5 .

olb s'g} klg lk|Hd clgoldt cfsf/sf] 5 eg] To;sf] k'/f ;txsf] If]qkmn kTtf nufpgsf nflu 
;a} ;txx¿sf] 5'6\6f5'6\6} If]qkmn kTtf nufP/ of]ukmn lgsfNg'kb{5 .

 pbfx/0f 1 

xl/l;b\lw ljb\ofnosf] rf}/df 10   nDafO, 10   rf}8fO / 2   prfO ePsf] Pp6f vfg] kfgL  
6ofª\sL 5 . To;sf] k'/f ;txsf] If]qkmn kTTff nufpg'xf];\ .

;dfwfgM

oxfF, 6\ofª\sLsf] nDafO (l)=  10  

rf}8fO (b) =  10   

prfO (h) = 2   

rf}8fO 

prfO 

nDafO 

rf}8fO

prfO

nDafO
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6\ofª\sLsf] k'/f ;txsf] If]qkmn    (A) = ?

xfdLnfO{ yfxf 5, k'/f ;txsf] If]qkmn (A) = 2(l x b + b x h + l x h)  ju{ PsfO

            = 2(10 x 10 + 10 x 2 + 10 x 2)  2 

                  = 2(100 + 20 + 20)  2  

      = 280  2 

 pbfx/0fM 2

tn lbOPsf 7f]; cfs[ltx¿sf] k'/f ;txsf] If]qkmn kTtf nufpg'xf];\ M

-s_     -v_

;dfwfgM

-s_  lbOPsf] lk|HdnfO{ lgDgfg';f/    
     ;dtnLo cfs[ltdf ¿kfGt/0f 
  ug{ ;lsG5 . ca, pSt lk|Hdsf]   
  ;txsf] If]qkmn eg]sf] ;a} cfotfsf/ 
  ;txx¿sf] ;tx If]qkmnsf] of]ukmn 
  xf] .

  ca, k|To]s cfotfsf/ ;txsf] If]qkmn kTtf nufpg'xf];\ .

k'/f ;txsf] If]qkmn 

= 2(lb + bh + lh)

=  [2 x (3.8x1.9 )+ 2 x (1.9 x 4.6) +2 x(4.6 x3.8)] m2

 = [14.44 +17.48 +34.96] m2  

 = 66.88 m2
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-v_  lbOPsf] lk|HdnfO{ lrqdf b]vfP h:t} u/L km/s km/s cfotfsf/ ;txx¿sf] If]qkmn 
  kTtf nufP/ of]ukmn lgsfNg'xf];\ .

  k'/f ;txsf] If]qkmn 

 =  2A1+2A2 +A3+A4+A5+A6+A7+A8

 =  2 (55 x 33 ) + 2 (45 x 30) + (27 x 78 )+ (55 x 27 ) + (27 x 33 ) + (25 x 27) + (45 x 27) + 
    (27 x 30) cm2

 =  (3630 + 2700 + 2106 + 1485 + 891 + 675 + 1215 + 810) cm2

 =  13512 cm2 

6.1.2  lk|Hdsf] j|m; ;]S;g If]qkmn (Cross secti on  Area of Prism)

s'g} klg lk|Hdsf] j|m; ;]S;gsf] If]qkmn eGgfn] s] a'lemG5 / o;nfO{ s;/L kTTff nufpg 
;lsPnf < Pp6f lk|HdnfO{ To;sf cfwf/sf] ;dfgfGt/ x'g] u/L ;dtnLo cfs[ltn] sf6f}“ . 
s:tf] cfs[lt aG5 cjnf]sg u/f}“ .

oxf“F, s'g} lk|HdnfO{ To;sf cfwf/sf] ;dfgfGt/ 
x'g] u/L ;dtnLo cfs[ltn] sf6\bf aGg] ;tx g} 
j|m; ;]S;g If]qkmn xf] . ;“u}sf] lrqdf 86 
/]vfn] b]vfPsf] efu To; lk|Hdsf] j|m; If]qkmn xf] .

6.1.3 lk|Hdsf] 58\s] ;txsf] If]qkmn (Lateral surface area of Prism)

Pp6f if6\d'vfsf/ lk|Hd lncf}+ . o;sf] nDafO (l), rf}8fO (b) / prfO (h) 5 . o;sf] cfwf/ / 
cfwf/;“u ;dfgfGt/ x'g] ;txafx]ssf cGo ;txx¿ s:tf cfs[ltsf 5g\ x]/f}“ / ltgLx¿sf] Ps 
Ps u/L If]qkmn kTtf nufpg'xf];\ .

ca, ;a} If]qkmnx¿sf] of]ukmn kTTff nufcf}“ . pSt of]ukmn / 
5'6\6f5'6\6} ;txx¿sf] If]qkmn t'ngf u/L ;d"xdf lgisif{ kTtf nufP/ 
sIffdf k|:t't ug'{xf];\ .

ctM rf/ cf]6f 58\s] ;txx¿sf] If]qkmnsf] of]ukmn g} lk|Hdsf] 58\s] 
;txsf] If]qkmn xf] .

58\s] ;txx¿sf] If]qkmn (S) =2 (l x h )+ 2(b x h)

              =  h 2(l + b) ju{ PsfO

         = prfO x cfwf/sf] kl/ldlt 
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3 cm 

3 cm 

5 cm 

3 cm 

3 cm 

3 cm

10 cm 

 pbfx/0f 3

tn lbOPsf] lk|Hdsf] j|m; ;]S;g If]qkmn / 58\s] ;txsf] If]qkmn kTtf nufpg'xf];\ M

;dfwfg M

oxf“, lrqcg';f/, 

lk|Hdsf] cfwf/sf] If]qkmn = 10 x 3 + 7 x 3 + 4 x 3 ju{ ;]dL

    = 30 + 21 + 12  cm2

    = 63  cm2

xfdLnfO{ yfxf 5, lk|Hdsf] cfwf/sf] If]qkmn = lk|Hdsf] j|m; ;]S;g If]qkmn x'G5 . 

t ;y{, lk|Hdsf] j|m; ;]S;g If]qkmn = 63  cm2

km]l/, lk|Hdsf] cfwf/sf] kl/ldlt   = (10 +3 +3 +3+3+3+4 +9)cm 
                        = 38 cm 

        prfO (h) = 5 cm

lk|Hdsf] 58\s] ;txsf] If]qkmn  

   = -prfO x cfwf/sf] kl/ldlt_ ju{ PsfO

=    = 5 x 38 cm2

   =  190 cm2 x'G5 .

6.1.4   lk|Hdsf] cfotg (Volume of Prism)

;a}n] cfcfk\mgf] ul0ft lstfasf] nDafO / rf}8fO gfkf}“ / If]qkmn kTtf nufcf}“ . To;kl5  
k|To]s 5/5 hgfsf] ;d"xdf ;a}n] cfcfk\mgf] ul0ft 
lstfax¿ Ps cfk;df vK6fP/ /fvf}“ . Tof] lk|Hd 
cfsf/sf] cfs[ltsf] nDafO, rf}8fO / prfO 
gfkf}“ . ?n/sf] k|of]u u/]/ pSt vlK6Psf lstfax¿sf] 
prfO gfkf}“ .

k|To]s ;d"xn] cfkm\gf] lk|Hdsf] prfO gfkL nDafO, rf}8fO / prfO u'0fg u/f}“ . k|fKt 
glthfaf6 lgisif{ kTtf nufP/ cGo ;d"xx¿df ;f6f;f6 u/L cfjZos k[i7kf]if0f cfbfg 
k|bfg u/f}“ .

lk|Hdsf] cfotg (V) = cfwf/sf] If]qkmn x prfO

            V = A x h 3g PsfO

l b
l b

h
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tnsf] tflnsf cWoog u/f}“ .  

j|m=;= 7f]; cfs[ltx¿ 
(Solid  fi gures) 

cfwf/sf] 
If]qkmn tyf 
j|m; ;]S;g 
If]qkmn

58\s] 
;txsf] 
If]qkmn 
(Lateral 
Surface 
Area)

k'/f ;txsf] 
If]qkmn 
(Total 
surface 
area)

cfotg  
(Volume)

1. if6\d'vf (cuboid) A = l x b 2h(l + b) 2(l x b + b x 
h + l x h) 

V = l x b x h = 
Ax h

2. 3g (Cube) A = l2 4l2 = 4A 6l2 = 6A V = l3

3. lk|Hd (prism) A = cfwf/sf] 
If]qkmn = j|m; 
;]S;g If]qkmn

cfwf/sf] 
kl/ldlt x 
prfO  
=  P x h

P x h + 2A cfwf/sf] 
If]qkmn x prfO  
(V = Ax h)

pbfx/0f 4

tn lbOPsf] lk|Hdsf] k'/f ;txsf] If]qkmn / cfotg kTTff 

nufpg'xf];\ M

;dfwfgM 

 oxf“, lk|Hdsf] cfwf/sf] If]qkmn = 5( 3x 3) ju{ OGr

         = 45 inch2

lk|Hdsf] k'/f ;txsf] If]qkmn 

  = 2 x cfwf/sf] If]qkmn + a“fsL ;txx¿sf] If]qkmn

  = 2 x 45 + 12 (3 x 7) ju{ OGr .

  = 90 + 252 inch 2

  = 342  inch2

km]l/, lk|Hdsf] cfotg (V)  = -cfwf/sf] If]qkmn x prfO_ 3g PsfO

    = 45 x 7 inch3

    = 315 inch3

3in 

3in 

3in 

3in 

3in 

7 in 

3in 

3in 
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6 cm 
 6 cm 

9 
cm

 

16.9 cm 

7.3 cm 

9.4 cm 

 8.5 cm 

7.3 cm 

 cEof; 6.1

1. lbOPsf lk|Hdx¿sf] k'/f ;txsf] If]qkmn kTtf nufpg'xf];\ M

s_     v_          u_ 

3_      ª_                r_

2.  nDafO 5 cm , rf}8fO 6 cm / prfO 8 cm ePsf] lk|Hdsf] (i) 58\s] ;txsf] If]qkmn  
  (ii) j|m; If]qkmn kTTff nufpg'xf];\ .

3.  cfwf/sf] kl/ldlt 56 cm / prfO 12 cm ePsf] lk|Hdsf] 58\s] ;txsf] If]qkmn kTtf 
  nufpg'xf];\ .

4.  k|Zg g+= 1 df lbOPsf lk|Hdx¿sf] (i) j|m; ;]S;g If]qkmn, (ii) 58\s] ;txsf] If]qkmn   
  / (iii) cfotg kTtf nufpg'xf];\ .

5. tkfO{“sf] 3/df ePsf s'g} ltg cf]6f lk|Hdx¿sf] gfd ;ª\sng ug'{xf];\ . ltgLx¿sf] gfk 
 :s]nsf] ;xfotfn] lnP/ lgDg k|Zgx¿sf] pTt/ kTtf nufpg'xf];\ .

 (i)  j|m; ;]S;g If]qkmn kTtf nufpg'xf];\ .

 (ii)  58\s] ;txsf] If]qkmn kTtf nufpg'xf];\ . 

 (iii)  cfotg kTTff nufpg'xf];\ .

6.  Pp6f ;nfO{sf] a6\6fsf] gfk 4 cm x 2.5 cm x  1.5 cm 5 eg] 12 cf]6f To:t} ;nfO{sf] a6\6fsf] 
  cfotg kTtf nufpg'xf];\ .

7.  Uffp“df /x]sf] if8\d'vfsf/ 6\ofª\sLsf] nDafO 6m, rf}8fO 5m / prfO 3m 5 . To;df hDdf 
  slt ln6/ kfgL c6fpnf <

8.  20 cm e'hfsf] nDafO ePsf] 3gfsf/ sf7nfO{ a/fa/ cfsf/sf 8 cf]6f 3gfsf/ 6'j|mfx¿df 
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  sfl6Psf] 5 ca Ps 6'j|mf sf7sf] e'hfsf] nDafO{ kTTff nufpg'xf];\ .

9. ;x/sf] lardf /x]sf] 3gfsf/ kfgL 6\ofª\sLsf] cfotg 125 m3 5 . o;sf] k'/f ;txsf] 
 If]qkmn kTTff nufpg'xf];\ .

10. Pp6f cfotfsf/ cfwf/ ePsf] sf7sf] d'9fsf] cfotg 720 cm3 / cfwf/sf] If]qkmn 120 m2 
 5 eg] o;sf] df]6fO slt xf]nf <

11. tkfO{“sf] ljb\ofnodf ePsf] rf}tf/f jf d~rsf] ;txx¿sf] If]qkmn / cfotg kTtf 
 nufpg'xf];\ .

6.2  cfotg ;DaGwL ;ª\Vof / d"Nosf] cg'dfg 
  (Esti mati on of Numbers and Cost Related to Volume)

leqL nDafO 18 cm, rf}8fO 20 cm / prfO  6 
cm ePsf] Pp6f if8\d'vf lncf}“ . o;leq 
nDafO 4.5 cm, rf}8fO 4 cm / prfO 1.5 

cm ePsf ;nfO{sf a6\6f Psdfly csf]{ 
kg]{ u/L ldnfP/ /fvf}“ . hDdf slt cf]6f ;nfO{sf 
a6\6f c6fpnfg\ < olb Pp6f ;nfO{sf] d"No ¿= 2 
k5{ eg] pSt if8\d'vf e/L ;nfO{ /fVg slt /sd cfjZos k5{ <

s'g} klg kvf{nsf] lgdf{0f ubf{ nfUg] O“6fsf] ;ª\Vof kTtf nufpgsf nflu ;a}eGbf klxn] 
kvf{nsf] cfotg (V) kTtf nufpg'k5{ . To;kl5 Pp6f O“6fsf] cfotg (v) kTTff nufpg] . 
cGTodf kvf{nsf] cfotgnfO{ O“6fsf] cfotgn] efu ug]{ . Tof] g} cfjZos ;ª\Vof xf] . olb 
kvf{nsf] nDafO L, rf}8fO B / prfO H, O“6fsf] nDafO l rf}8fO b / prfO h ePdf,

  kvf{nsf] cfotg (V) = LxB xH 3g PsfO 

  O“6fsf] cfotg (v) = l x b x h 3g PsfO x'G5 .

  cfjZos O“6fsf] ;ª\Vof (N) = 
v
V  x'G5 . 

t;y{, kvf{nsf] cfotg (V) =   N x v / k|lt O“6f cfotg (v) =  
N
V   ug{ ;lsG5 . o;sf ;fy} olb 

kvf{ndf e\mofn tyf 9f]sfx¿ ePdf s] ug'{knf{, ;d"x agfP/ 5nkmn ug'{xf];\ .

Pp6f O“6fsf] d"No ?= C kg{] eP hDdf vr{ (T) = N x C x'G5 .
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 pbfx/0f 1

20cm x 10 cm x 4 cm sf 4000 cf]6f O“6fx¿n] ag]sf] kvf{nsf] cfotg slt xf]nf, kTtf 

nufpg'xf];\ .

;dfwfgM

oxf“, Pp6f O“6fsf] cfotg (v) = 20cm x 10cm x 4 cm  = 800 cm3

  O“6fsf] ;ª\Vof (N) =   4000

  kvf{nsf] cfotg (V)  =  N x v 3g PsfO

    = 4,000 x 800 cm3

           = 32,00,000 cm3

 pbfx/0f 2

nDafO 11 m, rf}8fO 1m / prfO 5 m ePsf] kvf{n lgdf{0f ug'{ 5 . pSt kvf{nsf nflu -s_ 
22cm x 10cm x 5 cm sf slt cf]6f O“6f cfjZos k5{g\ < -v_ olb k|lt O“6fsf] d"No ?= 12.50 

k5{ eg] pSt kvf{n agfpg hDdf slt vr{ rflxPnf, kTtf nufpg'xf];\ .

;dfwfg M

ox“F, kvf{nsf] nDafO (l) = 11m

  rf}8fO (b) = 1 m

  prfO (h) = 5 m

kvf{nsf] cfotg (V) =  11 x 1 x 5 m3

          =  55 m3

O“6fsf] cfotg (v)   = 22cm x 10cm x 5cm

        = 0.22 m x 0.10m x 0.05m 

        = 0.0011m3

-s_ O“6fsf] ;ª\Vof (N) = 
V
v

=
55

0 0011.

                 = 50,000 cf]6f

-v_ Ps O“6fsf] d"No (C)          = ?= 12.50  kb{5 .

  t;y{, O“6fx¿sf] hDdf d"No (T)  = N x C

        = ?= 50,000 x 12.50 

        = ?= 625,000 kb{5 .
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 pbfx/0f 3

Pp6f cfotsf/ 6\ofª\sLsf] nDafO 3 m / rf}8fO 1.5 m 5 . pSt 6\ofª\sLsf] leqL efudf 9000 

ln6/ kfgL c6fp“5 eg] pSt 6\ofª\sLsf] prfO kTtf nufpg'xf];\ . (1m3 = 1000 liter)

;dfwfgM

oxf“F, 6\ofª\sLsf] nDafO = 3 m

   6\ofª\sLsf] rf}8fO = 1.5 m

6\ofª\sLdf c6\g] hDdf kfgL = 9000 ln6/ 

6\ofª\sLsf] prfO = ?

xfdLnfO{ yfxf 5, 1000 ln6/ kfgL c6fpg 1 m3 cfotg ePsf] 6\ofª\sL rflxG5 .

  1 ln6/ kfgL c6fpg 
1000

1  m3 cfotg ePsf] 6\ofª\sL rflxG5 .

  9000 ln6/ kfgL c6fpg 
1000

1  x 9000 = 9 m3 cfotg ePsf] 6\ofª\sL rflxG5 .

To; sf/0f, 6\ofª\sLsf] cfotg = 9 m3

   6\ofª\sLsf] cfotg = -cfwf/sf] If]qkmn x prfO_ 3g PsfO   

        cyjf, 9 m3 = (3 x 1.5) m2 x h

 cyjf, h  = 
4.5
9

  m = 2 m

ctM 6\ofª\sLsf] prfO  = 2m 

pbfx/0f 4

Pp6f juf{sf/ sf]7fsf] cfotg / prfO j|mdzM 87.5 m3 / 3.5 m 5 . k|ltju{ ld6/sf] ?= 150 
sf b/n] rf/ leTtfdf Knf:6/ ubf{ hDdf slt vr{ nfU5 <

;dfwfg M 

ox“f, juf{sf/ sf]7fsf] cfotg (V) = 87.5 m3

sf]7fsf] prfO (h) = 3.5 m

xfdLnfO{ yfxf 5, juf{sf/ sf]7fsf] cfotg (V) = 87.5 m3

cyjf, sf]7fsf] cfwf/sf] If]qkmn x prfO =  87.5 m3

cyjf, sf]7sf] cfwf/sf] If]qkmn x 3.5 m = 87.5m3
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  sf]7fsf] cfwf/sf] If]qkmn (A) = 
m 3.5

87.5m3

  = 25 m2

 ca, juf{sf/ sf]7fsf] cfwf/sf] nDafO = rf}8fO =  cfwf/sf] If]qkmn (A)  = Area(A)  

     = 
225m

     = 5 m 

sf]7fsf] rf/ leTtfsf] If]qkmn (A)      = 2 h (l + b) ju{ PsfO

        = 2 x 3.5 (10)m2

           = 70 m2

k|ltju{ ld6/ Knf:6/sf] nfut (C) = ?= 150 k5{ .

t;y{, rf/ leTtfdf Knf:6/ ubf{ nfUg] hDdf vr{  T = C X A  

       = ?= 70 X 150

       = ?= 10,500

 pbfx/0f 5

nDafO rf}8fOsf] bf]Aa/ ePsf]] Pp6f sf]7fdf 396 m3 xfjf 5 . To;sf] l;lnªdf /ª nufp“bf 

k|ltju{ ld6/sf]] ?= 30 sf b/n] hDdf ?= 2160 nfU5 . To;sf rf/ leTtfdf k|ltju{ ld6/sf] ?= 
60 sf b/n] /ª nufp“bf hDdf slt vr{ nfUnf <

;dfwfgM

oxf“F, sf]7fsf] rf}8fO (b) = x m dfGbf,

nDafO (l) =  2 x m x'G5  . 

k|Zgfg';f/, sf]7fsf] cfotg (V) = 396 m3

sf]7fsf] l;lnªdf Ps ju{ ld6/df /ª nufp“bfsf] vr{ = ?= 30

t;y{, ?= 30 n] 1 ju{ ld6/df /ª nufpg k'U5 .

?=1 n] 
1

30  
ju{ ld6/df /ª nufpg k'U5 .

?= 2160 n]
 

1
30

X 2160 = 72 m2 df /ª nufpg k'U5 .

To; sf/0f, sf]7fsf] l;lnªsf] If]qkmn (A) = 72 m2

    cyjf, 2x x x = 72 m2
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cyjf, x2 = 36 m2

cyjf, x = 6 m

sf]7fsf] rf}8fO (b) = 6 m

sf]7fsf] nDafO (l) = 2 x6 = 12 m

  k'gM sf]7fsf] cfotg (V) = 396 m3

      cyjf,  l x b x h = 396 m3

  cyjf, 12 m x 6 m x h = 396 m3

  cyjf, prfO (h)  =
396
72   m = 5.5 m 

ca, sf]7fsf] rf/ leTtfsf] If]qkmn = 2h (l + b) ju{ PsfO

     = 2 x 5.5 (12 + 6) m2

     = 11 x 18 m2

     = 198 m2 

  leTtfdf Ps ju{ ld6/df /ª nufp“bfsf] vr{  = ?= 60

  rf/ leTtfsf] 198 m2 df /ª nufp“bfsf] vr{  = ?= 60 x 198

           = ?=11,880 kb{5 .

 cEof; 6.2 

1. nDafO 20 cm, rf}8fO 10 cm / prfO 4 cm ePsf 4,000 cf]6f O“6fx¿sf] k|of]u u/L tof/ 
 ul/Psf] kvf{nsf] cfotg slt xf]nf, kTtf nufpg'xf];\ .

2. 100 m nDafO, 0.3 m rf}8fO / 4.5 m prfO ePsf] kvf{n nufpg 15 cm nDafO,
 5 cm rf}8fO / 5 cm prfO ePsf slt cf]6f O“6fx¿ rflxG5g\ xf]nf, kTtf nufpg'xf];\ .

3. Pp6f uf]bfdsf] nDafO, rf}8fO / prfO j|mdzM 40m , 25 m / 10 m 5 . To; uf]bfddf 
 1.5 m x 1.24 m x 0.5 m sf la:s'6sf slt cf]6f Kofs]6 c6fpnfg\, kTtf nufpg'xf];\ .

4. af/fsf]6 ufp“sf] hg;ª\Vof 40,000 5 . olb k|ltlbg Ps hgfsf nflu cf};t 15 ln6/ kfgL 
 cfjZos k5{ eg] 20 m x 15 m x 6 m sf] 6\ofª\sLn] hDdf slt lbgnfO{ k'Unf, kTtf 
 nufpg'xf];\ .

5. 50 m nfdf] 0.2 m rf}8f / 2 m cUnf] kvf{ndf 1 m x 0.25 m x 0.5m gfksf 
 b'O{ cf]6f em\ofnx¿ /fv]/ lgdf{0f ubf{ 22 cm x 1 cm x 5 cm sf slt O“6fx¿ rflxPnfg\,
 kTtf nufpg'xf];\ .
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6. 15m nDafO, 40 cm rf}8f kvf{n lgdf{0f ug{ 20 cm e'hf ePsf 2450 3gfsf/ Ansx¿ 
 rflxG5g\ . olb pSt kvf{ndf 2.5 m x1 m sf] em\ofn / 2m x 3m sf] Pp6f 9f]sf 5 eg] 
 kvf{nsf] prfO kTTff nufpg'xf];\ .

7. Pp6f sf]7fsf] cfotg, nDafO / rf}8fO j|mdzM 600 m3, 15 m / 8 m 5 . olb pSt sf]7fsf] 
 rf/ leTtfdf a'6\6f agfp“bf k|ltju{ ld6/sf] ?= 38 k5{ eg] rf/ leTtfdf a'\6\6f agfp“bf 
 nfUg] hDdf vr{ slt xf]nf <

8. Pp6f juf{sf/ sf]7fdf 405 3g ld6/ xfjf 5 . olb k|ltju{ ld6/sf] ?=55 sf b/n] 
 sfk]{l6ª ubf{ hDdf ?= 4,455 kb{5 . o;sf] rf/ leTTffdf k|ltju{ ld6/sf] ?= 25.50 sf b/n] 
 /ª nufp“bf hDdf slt vr{ nfU5 < kTtf nufpg'xf];\ .

9. Pp6f 63 m3 sf] kvf{n agfpg hDdf ?=84,000 nfU5 . olb Pp6f O“6fsf] d"No ?=13 k5{ 
 eg] k|To]s O“6fsf] cfotg kTtf nufpg'xf];\ .

10. Pp6f sf]7fsf] cfotg 550 m3 5 . pSt sf]7fsf] e'O“df k|ltju{ ld6/sf] Hofnf;lxt ?= 240 
 sf b/n] Knf:6/ ubf{ ?= 26,400  vr{ nfUb5 eg] sf]7fsf] prfO kTtf nufpg'xf];\ .

11. ef/tL ejg pRr df= lj= sf] klZrdk6\l6 rf}/sf] 200 ld6/ nfdf] lsgf/fdf 0.5 m rf}8f / 
 1.5 m cUnf] O“6fsf] kvf{n nufpg' 5 . pSt kvf{nsf nflu 20 cm x 10cm x 5 cm sf O“6fx¿ 
 5flgP . olb Pp6f O“6fsf] vl/b d"No ?= 12, 9'jfgL vr{ ?= 1.75 / Hofnf ?= 0.25 ePdf 
 pSt kvf{n agfpg hDdf slt vr{ rflxPnf <

12. 900 m3 cfotg ePsf] juf{sf/ sf]7fdf 2m x 1.5 m sf] Pp6f 9f]sf / 1m x 1.5 m sf b'O{ 
 cf]6f em\ofnx¿ 5g\ . olb k|lt ju{ ld6/sf] Hofnf;lxt ?= 7.50 sf] b/n] e'O“df 6fon 
 nufp“bf ?= 1687.50 vr{ nfU5, eg] sf]7fsf] rf/ leTtfdf k|ltju{ ld6/sf] ?= 12.5 sf b/n] 
 /ª nufp“bf hDdf slt vr{ nfU5, kTtf nufpg'xf];\ .

13. sIffsf ;a} ljb\ofyL{x¿nfO{ %÷% hgfsf] ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ 
 ljb\ofnosf] sDkfpG8 jf kvf{nsf] cnu cnu efusf] gfk lng nufpg'xf];\ . To;kl5 
 k|To]s ;d"xnfO{ Ps Ps cf]6f O“6f jf l;d]G6sf] Ans lbP/ To;sf] nDafO, rf}8fO / 
 df]6fO gfKg nufpg'xf];\ . cfcfkm\gf] ;d"xnfO{ k/]sf] kvf{nsf] efusf] lgdf{0f ug{ cfjZos 
 kg]{ O“6f cyjf Anssf] ;ª\Vof Pjd\ xfn;fn}sf] k|lt O“6f jf Anssf] ahf/ d"Nocg';f/ pSt 
 kvf{n lgdf{0fsf nflu cfjZos cg'dflgt vr{ kTTff nufpg kl/of]hgf sfo{ lbg'xf];\ .



76 ul0ft, sIff – (

Cu
rri

cu
lu

m
 D

ev
el

op
m

en
t C

en
tre

7.0 k'g/fjnf]sg

tn lbOPsfdWo] Ps Ps cf]6f lrq k|bfg u/f}+ / ;dÒxdf 5nkmn u/L k|To]s lrqsf]  
Ô]q˚n kTtf nufcf}“ .

 

lrq g+ 2  

a-b 

a b 

a b 

 

lrq g+= 5 

x 1 1 

x 

1 

1 

1 

x2 x x x 

x 

x 

1 

1 

1 

1 

1 

1 

;dÒxdf 5n˚n u/L cfkm\gf] ;dÒxsf] sfo{nfO{ sÔfdf k|:t't u/f}“ / cGo ;dÒxx¿n] ;'´fj lbcf}“ . 

dflysf 5nkmnsf cfwf/df tn lbOPsf cleJo~hsx¿sf] v08Ls/0f u/f}“ / glthfnfO{ cfk\mgf 

;fyL;“u 5n˚n u/L pTt/nfO{ sÔfdf k|:t't u/f}“ .

1.  a2-b2 .... ?   2.  x2—4y2 = ........... ?  3.  z2 - 10z + 25 = .....?

4.  y2 + 6y +9  = ..…?  5.  a2 - 2ab + b2 = ……?       6.  z2 - 10z + 25 = …..?

7.  a3  - b3  = …..?     8.  x3 - 8y3 = ……?     9.  x3 + y3  = ……?

10.  8z3 - 1 =…..?  11. 8a3 + 36a2b + 54ab2 + 27 =…..?

k|To]s ;d"xn] u'0fg v08x¿sf] u'0fg u/L x]/f}“, s] kfp5f}“ <

(a)      (b)  

(c)          (d)

aLhLo cleJo~hsx¿ (Algebraic Expression)

kf7

77

a-b

a-b
(a-b)2

b(a-b)b

b

ab

lrq g= 3 lrq g= 4

lrq g= 1

lrq g= 2

a+b

b

b

a

a
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7.1  a4 + a2b2 + b4 :j?ksf cleJo~hssf] v08Ls/0f 

   (Factorization of the expression in the form of  a4+a2b2 + b4)

oxf“ a4+a2 b2+b4 = (a2)2 + 2a2 b2-a2 b2+ (b2)2

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

                         = (a2+ b2+ab) (a2+b2-ab) [   a2- b2=(a+b)(a-b )]

                         = (a2+ab+b2 ) (a2-ab+b2  )

ct M a4+a2 b2+b4=(a2+ab + b2)(a2-ab+ b2)

pbfx/0f  1

v08Ls/0f ug'{xf];\ : x4 + x2+1

;dfwfg M x4 + x2+1 = (x2)2+ 2x2-x2 +1 

  = (x2)2+ 2.x2.1+12- x2 

                       = (x2+1)2-x2 

                        = (x2 + 1 + x)(x2 + 1 - x) 

  = (x2 + x + 1)(x2 - x + 1)

s] o;nfO{ csf]{ tl/sfaf6 klg v08Ls/0f ug{ ;lsG5, 5nkmn ug'{xf];\ .

pbfx/0f 2

v08Ls/0f ug'{xf];\ M x4 + 4

;dfwfg M oxf“,

 x4 + 4 = (x2)2 + 2.x2.2 + (2)2 – 2.x2.2  

    = (x2 + 2)2 – (2x)2

    = (x2 + 2 + 2x)(x2 + 2 - 2x)                      

    = (x2 + 2x + 2) (x2 - 2x + 2)
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 pbfx/0f 3

v08Ls/0f ug'{xf];\ M  x4 – 3x2 + 1

;dfwfg M

oxf“,      x4 - 3x2  +1

 = x4 – 2x2 – x2 + 1

 = (x2)2 – 2.x2.1 + 1 - x2

 = (x2 - 1 )2 – (x)2

  = (x2 – 1 + x ) (x2 -1 - x)

 = (x2 + x - 1 ) (x2 - x -1 )

pbfx/0f 4

v08Ls/0f ug'{xf];\ M  
2

2

2

2

1
x
y

y
x



;dfwfg M oxf“,

2

2

2

2

1
x
y

y
x

   = 
x

y

x

y
.

y

x

x

y
.

y

x
2

y

x 22

             = x
y

.
y

x
–

x

y

x

y
.

y

x
2

y

x 22



         = 1
x

y

y

x
2



              =  2
2

1
x

y

y

x


             =  1
x

y

y

x
1

x

y

y

x

             = 
x
y

y
x

x
y

y
x

11
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pbfx/0f  5

v08Ls/0f ug'{xf];\ M 
2

2

4

4 7
1

y
x

y
x



;dfwfg M oxf“,

  
2

2

4

4 7
1

y
x

y
x



= 2

2

2

22

2

2 7
1..21

y
x

y
x

y
x


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

 = 
2

2

2

22

2

2 72
1

y
x

y
x

y
x



 = 
2

22

2

2 9
1

y
x

y
x



 
=     

22

2

2

31
y
x

y
x

 = 


y
x

y
x

y
x

y
x

3131
2

2

2

2

  [ a2 - b2=(a+b)(a-b)]

  =  1313
2

2

2

2

y
x

y
x

y
x

y
x

pbfx/0f 6

v08Ls/0f ug'{xf];\ M x2 – 10x + 24 + 6y – 9y2

;dfwfg M oxf“,

 x2 –10x + 24 + 6y – 9y2

 = x2 – 2.x.5 + 25 - 1 + 2.1.3y - (3y)2

 = (x-5)2 – { 12 - 2.1.3y + (3y)2}

 = (x - 5)2 – (1 - 3y)2

 = (x - 5 + 1 – 3y) {(x - 5) - (1 - 3y) }     [  a2 + b2 = (a+b)2 - 2ab]

 = (x - 4 - 3y)(x - 5 - 1 + 3y)

 = (x - 4 - 3y)(x - 6 + 3y)

 = (x - 3y - 4)(x + 3y - 6)
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 cEof; 7

v08Ls/0f ug'{xf];\ M

1. y4 + y2 + 1 2. x4 + x2y2 + y4

3. x8 + x4 + 1 4.  x4  +  4y4

5. 81x4 + 64y4 6.  64x4  +  y4

7.     x4- 7x2 +  1 8.  x4 -5x2y2 +4y4

9. 49x4 154x2y2  + 9y4                                  10.  25a4 - 34a2x2 +9x4

11. 256x4 x2y2  +  49y4 12.  1225x4+ 31x2y2  +  64y4

13. 2025a4  200a2x2  + 2401x4 14.   4a4 + 35a2x2  + 121x4

15. 4x4  +  8x2y2  +  9y4 16.  x4+ 9x2  +  81

17. 4
4 1

1
x

x   18.  1
2

2

4

4


y
x

y
x

19.  
x

x

4

4

4

4
1

y

y
   20.  x4   8x2   33   14y   y2

21. x4   6x2   7    8x    x2 22.  x4   12x2   28  +  16y    y2

23. x4 10x2  +  24  +  6y 2   9y4 24.  x2- 10xy + 16y2 - z2 + 6yz 

25. 4225x4   130x2 3  +  36y2   81y4                  26.  x2 - 90xy + 2050y2 - 550yz - 3025z2

27. 169x2   52x    56y    196y2 28. 4225x2 - 130xy - 3y2 - z2 - 4yz

29. 289x2  +  170x  +  24    38y2   361y4    

30.  x2 + 50xy + 641y2 – 8yz - z2
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8 .0 k'g/fjnf]sg

tn lbOPsf cleJo~hsx¿sf] dfg kTtf nufpg ;dÒÒÒxdf cEof; u/L / lgisif{ k|:t't ug'{xf];\ M

1.   x2 ×  x3 =?   y5 ×  y2=?  a4 ×  a7= ?     

2. x5 ÷  x3 = ?,      x7 ÷  x4 = ?,     25 ÷  22= ?

3.  3(2-2) = ?             5(3 - 3)= ?      n (5-5)= ? 

4.  (x3)2 = ?               (22 )3 = ?           (52 )2= ? 

5. (x3)2 = ?             (22)3= ?            (52)2= ?

6. ?
5

?
7

?
2 433


x

xx

8 .1  3ftfª\s ;DaGwL ;d:ofx¿ (P roblem s relat ed  t o ind ices )

tnsf k gx sf af/]df ;dxdf 5n˚n u/L lg s f{ sÔfdf k t't ug'{xf];\ .

 103   / 101010
1

 
df s] ˚/s 5 <

 s] (5)3 / (5)–3 sf]  dfg Pp } x'G5 <

 s]  3 64  / 64  n]  Pp } dfg lbG5 <

dfl sf k gx sf cfwf/df lg g lg s f{ lgsf g ;lsG5 .

 (a)     
m

m

x

1
x           (b) x xn n

1
        -c_  x xmn

m
n

 pbfx/0f 1 

dfg lgsf g'xf];\ . 

-s_  4-2              -v_   
4

2
3

        -u_ 3 64

3ftfª\s (I nd ices)

kf7

88
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;dfwfg M oxf“, 

-s_ 
16
1

4

1
4

2
2 

-v_  4

44

2

3
2
3



  = 4

4

3

2
   = 

81
16

-u_ 
3 64

 

=

=

=

=
=

×

( )

( )

64

4

4

4

4

1
3

3
1
3

3
1
3

1

 

pbfx/0f  2

;/n ug{'xf];\ M 
ac

a

ccb

c

bba

b

a

x

x
x

x

x
x

x

x


;dfwfg M 

oxf“, 
ac

a

ccb

c

bba

b

a

x

x
x

x

x
x

x

x


 = (xa-b)a+b x (xb-c)b + c x (xc-a) c+a   [  xm  ÷  xn  = x m -n ] 

 = x(a-b)(a+b) ×  x(b-c)(b+c) ×  x(c-a)(c+a)  [ (x m )n  = xm n ]

 = × ×− − −x x x( ) ( ) ( )a b b c c a2 2 2 2 2 2   [ (a+b) (a-b)=a2 - b2]

 = = − + − + −x( )a b b c c a2 2 2 2 2 2
  [ (xm  ×  xn  = x(m +n )]

 = x0

 = 1

pbfx/0f  3

;/n ug'{xf];\ M  x
x

x
x

x
x

a

b

a ab b b

c

b bc c c

a

c c








 ×









 ×











+ + + + +2 2 2 2 2 aa a+ 2

;dfwfg M

oxf“,  x
x

x
x

x
x

a

b

a ab b b

c

b bc c c

a

c c








 ×









 ×











+ + + + +2 2 2 2 2 aa a+ 2
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  = ( ) ×( ) ×( )− + +( ) − + +( ) − + +( )
x x xa b a ab b b c b bc c c a c ca a2 2 2 2 2 2

 [  xm  ÷  xn  = x m -n ] 

  = × ×− + + − + + − + +
x x x( )( ) (b )( ) (c )( )a b a ab b c b bc c a c ca a2 2 2 2 2 2   [ (xm )n  = x m n ]

  = × ×− − −x x x( ) ( ) ( )a b b c c a3 3 3 3 3 3
    [ a3-b3)= (a2 +ab +b2)]

  = − + − + −xa b b c c a3 3 3 3 3 3

     [ (xm  ×  xn  xp  = x(m +n +p ]

  = x0 = 1

pbfx/0f  4

k|dfl0ft ug'{xf];\ M x x xa ba b b cb c c ac a2 2 2 2 2 2

1−+ −+ −+× × =

;dfwfg :

oxf“, L .H .S . = x x xa ba b b cb c c ac a2 2 2 2 2 2−+ −+ −+× ×

 = x x xa b a b b c b c c a c a2 2 2 2 2 2
1 1 1

− + − + − +( ) ×( ) ×( )  

 = x x x
( )( ) ( )(b c) ( )( )a b a b

a b
b c

b c
c a c a

c a
− + ×

+
− + ×

+
− + ×

+× ×
1 1 1

 = xa-b  xb-c  xc-a

 = xa-b+b-c+c-a

 = x0

 = 1 = R .H .S . p r o v e d 

 

cEof; 8 .1

1. dfg lgsfNg'xf];\ M

 (i )  34× 3-4  (i i )   55× 5-5  (i i i )   73×  37

1    (i v ) 72× 7 

 v )  53×  52  (v i )   6 ×  63  (v i i )   ( )16
1
8

1
4

4
3

×







 v i i i )  3/ 6
64  (i x) 

1 1
7 61 1

128 64
  (x) 

81
16

3
4








−

 (xi )
4
3

1296
625   (xi i ) 5

1024
243
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2. ;/n ug'{xf];\ M

 -i )     81 2 2x y   (i i ) 7225 4 5x y  

 (i i i ) 1296 2 24 x y   (i v )   xa-b × x(b-c) ×  x(c-a )

 (v ) x(a-b-c) ×  x(b-c-a) ×  x(c-a-b ) (v i ) x x xb ca c ab a bc2 2 22 2 2+ + +× ×

 (v i i )  xa(a-c)×  xb(c-a)×  xc(a-b) (v i i i )   1

1

1

1−
+

−− −x xa b b a
 

 (i x)  abba x1

1

x1

1
   (x) 

x
x

x
x

x
x

b

c

a c

a

b a

b

c








 ×









 ×











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

 (i )   
x
x

x
x

x
x

−

−

−

−

−

−









 ×









 ×











b

a

c c

b

a a

c

b

  (i i )  
x
x

x
x

x
x

−

−

+ −

−

+ −

−

+








 ×









 ×











b

a

a b c

b

c b a

c

c a

 (i i i ) 
ac

a

ccb

c

bba

b-

a

x

x
x

x

x
x

x

x  (i v )  
x
x

x
x

x
x

a

b

a ab b b

c

b bc c c

a

c

−

− +

−

− +

−









 ×









 ×











2 2 2 2 22 2− +ca a

 (v )    
q

p

rp

r

qr

q

p

x

x
x

x

x
x

x

x   (v i )   
xz

x

zzy

z

yyx

y

x

a

a
x

a

a
x

a

a


 (v i i ) a

a

a

a

a

ay

y y y

z

y yz z z z zx x x

x









 ×









 ×











+ + + + +2 2 2 2 2 xx x+ 2

 (v i i i ) 
a

a

a

a

a

ay

y y y

z

y yz z zx x x

-    x−

− +

−

− +








 ×









 ×







2 2 2 2




− +z z2 2x x

 (i x) xz xzzy zyyx yx 222222

xxx 

 (x) 
1

1

1

1

1

1+ +
+

+ +
+

+ +− − − − − −a a a a a ay z y y z z z yx x x x

8 .2 3ftfª\so'St ;dLs/0f ( xponentia  ation

oxf“, ax = a2 df 
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 x sf] dfg slt xf]nf <

 a sf] dfg slt xf]nf <

 To:t} u/L ax = 2x df x sf] dfg slt xf]nf < s] a = 2  n]v]df p t ;dLs/0f xn ePsf] dflgG5 xf]nf, 
 5nkmn ug'{xf];\ .

 xfdLnfO{ yfxf 5,

 olb, xy = xz eP y = z x'G5 . pxL cfwf/ ePsf] cj:yfdf ;dLs/0fx¿ xn u/L ftf \ssf] dfg 
 lgsf g'nfO{ ftf \so' t ;dLs/0f xn ePsf] dflgG5 .

pbfx/0f 1

xn ug'{xf]; \ M 2x = 32

;dfwfg :  

oxf“, 2x = 32

cyjf, 2x = 25

 x = 5   [xa = xb x'“bf a = b x'G5 .]

pbfx/0f 2

xn ug'{xf];\ M 27x = 3x+4

;dfwfg :       

 oxfF“,   27x = 3x+4

cyjf,  (33)x = 3x+4

cyjf,  33x = 3x+4

cyjf,  3x = x + 4

cyjf, 3x - x = 4

cyjf,  2x = 4

cyjf, x = 
2
4

  x = 2

xn ug'{xf]; \ :   3-x=
243

1

;dfwfg :  

oxf“, 3-x = 
243

1

cyjf,   3-x =
53

1

cyjf, 
5x 3

1

3

1


cyjf, 3-x = 3-5

cyjf, -x = -5 

 x = 5

 pbfx/0fM 3
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cEof; 8.2

xn ug{'xf];\ / hf“Rg'xf];\ M

1.  3x = 81                               2.    8x = 22x+1

3.  3 ×  81x = 9x+2  4.   5 ×  125x = 5x-2

5.  3x+1+ 3x = 108  6.    52x+1 + 52x =150

7.  3x+1 ×  22x+1  =6  8.  2x+3+ 2x = 18

9. 2
2

2
3x

x+ =    10. 5
1

5
5
1
5

x
x+ =

11. olb ax = by = cz / b2 = ac eP 
2 1 1
y z
= +

x  x'G5 egL k|dfl0ft ug'{xf];\ .

pbfx/0fM 4

xn ug'{xf];\ M 2x + 2x+2  = 5 

;dfwfg M

2x + 2x+2 = 5

2x + 2x x 22 = 5 

2x(1 + 22) = 5

2x(1 + 4) = 5

2x. 5 = 5

2x = 1

2x = 20

x = 0
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9.0 k'g/fjnf]sg

k|lt lsnf] uf]a|] Rofpsf] d"No ?= 300 / k|lt lsnf] sGo] Rofpsf] d"No ?=150 5 . To;f] eP 
uf]a|] Rofpsf] d"No sGo] Rofpsf] d"NoeGbf slt u'0ffn] a9L 5 < o;nfO{ cg'kftdf s;/L JoSt 
ug{ ;lsG5 < k|:t't ug'{xf];\ .

s] 2 / 4 tyf 4 / 8 sf] cg'kft a/fa/ 5 <

b'O{ jf ;f]eGbf a9L cg'kftx¿ a/fa/ x'G5g\ eg] tL cg'kftnfO{ ;dfg'kft elgG5 . 

9.1 ;dfg'kftsf u'0fx¿ ( roperties of roportion

 (i ) olb a: b = c: d 5 eg] b: a = d: c x'G5 . ;dfg'kftsf] of] u'0fnfO{ pTj|md cg'kft
   (i n v e r t e n do ) elgG5 . h:t} M 2: 4 = 8: 16  x'G5 eg] 4: 2 = 16: 8 x'G5 .

 (i i ) olb a: b = c: d 5 eg] a: c = b: d x'G5 . ;dfg'kftsf] of] u'0fnfO{ PsfGt/ cg'kft 
  (al t e r n e n do ) elgG5 .

 (i i i ) olb a: b = c: d 5 eg] (a + b) :  b = (c + d) :  d x'G5 . ;dfg'kftsf] of] u'0fnfO{ of]ufGt/ 
  (co m p o n e n do ) elgG5 . 

 (i v ) olb a: b = c: d 5 eg] (a – b) :  b = (c – d) :  d x'G5 . ;dfg'kftsf] of] u'0fnfO{ cGt/ 
  (di v i de n d) elgG5 . 

 (v ) olb a: b = c: d 5 eg] (a + b) :  (a – b) = (c + d) :  (c + d) x'G5 . ;dfg'kftsf] of] lgodnfO{   
  of]ufGt/ / cGt/ cg'kft (co m p o n e n do  an d di v i de n do ) elgG5 . 

 (v i ) olb a: b = c: d 5 eg] 
d
c

b
a

db
ca





  x'G5 . o;nfO{ of]u cg'kft (adde n da) elgG5 . 

pbfx/0f 1

olb 
4
3

b
a

  eP 4 2
4 3
a b
a b




  sf] dfg kTtf nufpg'xf];\ .

;dfwfg M

 ca,  
4
3

b
a

  af6 4a = 3b x'G5 . 

cg'kft / ;dfg'kft ( atio an  roportion

kf7

99
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To;}n], 4 2
4 3

3 2
3 3

a b
a b

b b
b b

+
+

=
+
+

  [ 4a = 3b]

 =  
b  6
b  5

 = 
b  6
b  5
   [ c+z / x/af6 ;femf b x6fp“bf ]

 (4a + 2b) :  (4a + 3b) = 5: 6 x'G5 .

pbfx/0f  2

olb 
b
a  = 

6
5  eP 

b2a6
b2a5


 sf] dfg lgsfNg'xf];\ .

;dfwfg M 

b
a  = 

6
5   eP  

b2a6
b2a5


 = ?

ca 
b2a6
b2a5


 =  

b
b

2
b
a

6

b
b

2
b
a

5


  [ c+z / x/nfO{ b n] efu ubf{]

 = 
5

5
6

2

6
5
6

2

× −

× +
   [  

a
b


5
6
 ePsfn]] ]

 =  

25
2

6
30

2
6


 = 25 12 6

6 30 12
 [

1
x

x
1
x

   x'g] ePsfn]]

 =  
13
42

  (5a – 2b) :  (6a + 2b) = 13: 42 x'G5 .

pbfx/0f 3

olb (4a – 5b) :  (5a + 4b) = 
3
1  5 eg] a :  b sf] dfg slt xf]nf <

;dfwfg M 

oxf“ (4a – 5b) :  (5a + 4b) = 
3
1   / a :  b = ?

 ca,  4 5
5 4

1
3

a b
a b
−
+

=  af6
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 cyjf, 12a – 15b = 5a + 4b   

 cyjf, 12a – 5a = 4b + 15b

 cyjf, 7a = 19b

 cyjf, a :  b = 19 :  7  

pbfx/0f  4

olb b'O{ cf]6f ;ª\Vofx¿sf] cg'kft 5: 6 5 / ltgLx¿sf] of]ukmn 33 5 eg] tL ;ª\Vofx¿sf] dfg 
slt xf]nf, kTtf nufpg'xf];\ .

;dfwfgM 
cfjZos b'O{ ;ª\Vofx¿ x / y dfgf}“,

     
6
5

y
x

   / x + y = 33 x'G5 .

 cyjf 6x = 5y / y = 33 – x x'G5 .

       6x = 5(33 – x)  [   y sf] dfg 33 – x /fVbf ]

cyjf, 6x = 165 – 5x  [   5 n] 33 – x nfO{ u'0fg ubf{ ] 

cyjf, 6x + 5x = 165  [   –5x nfO{ afof“tkm{ nf“bf ]

cyjf,  11x = 11 ×  15  [   165 sf] u'0fg v08 11 ×  15 /fVg ;lsg]] ]

 x = 15  [ b'j} tkm{af6 ;femf u'0fg v08 11 x6fp“bf]

 / y = 33 – 15  [   x sf] dfg 15 k|lt:yfkg ubf{ ]

   = 18

ctM cfjZos b'O{ ;ª\Vofx¿ 15 / 18 x'g\ .

s] o;nfO{{ csf]{ ljlwaf6 ;dfwfg ug{ ;lsG5, 5nkmn u/f}“ .

pbfx/0f 5

;ª\Vof 455 nfO{ 6: 7 sf] cg'kftdf x'g] u/L b'O{ efudf af“8\g'xf];\ .

;dfwfgM 

6: 7 sf] cg'kftdf ;ª\Vofx¿nfO{ 6k  / 7k  dfgf}“, hxf“ k  eg]sf] crn xf] .

ca 6k  + 7k  = 455 x'G5 .

cyjf, 13k  = 13 ×  35    [  455 = 13 ×  7 ×  5 = 13 ×  35]

 k  = 35
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ca, k  sf] dfg k|lt:yfkg ubf{, 6k  = 6 ×  35 = 210 / 

         7k  = 7 ×  35 = 245

ctM tL cfjZos ;ª\Vofx¿ 210 / 245 x'g\ .

cEof; 9.1

1. olb a: b = 1: 2 5 eg] (3a + b) :  (4a + 2b) sf] dfg slt xf]nf, kTtf nufpg'xf];\ .

2. olb a: b = 3: 4 5 eg] (5a + 3b) :  (5a + 4b) sf] dfg lgsfNg'xf];\ .

3. olb a: b = 4: 5 5 5 eg] (6a – 3b) :  (5a + 2b) sf] dfg lgsfNg'xf];\ .

4. olb (3a – 5b) :  (3a + 5b) = 1: 4 eP a :  b sf] dfg slt xf]nf,  kTtf nufpg'xf];\ .

5. olb (5a – 3b) :  (7a – 4b) = 9: 13 eP a :  b sf] dfg kTtf nufpg'xf];\ .

6. b'O{ cf]6f ;ª\Vofx¿sf] cg'kft 3: 2 5 eg] tL ;ª\Vofx¿ slt xf]nfg\, hals tL b'O{ ;ª\Vofsf] 
 cGt/ 5 5 .

7. b'O{ cf] f ; \ ofx¿sf] of]u˚n 80 5 . olb ltgLx¿sf] cg'kft 7: 9 eP tL ;ª\Vofx¿ kTtf  
 nufpg'xf];\ .

8. b'O{ cf]6f ;ª\Vofx¿sf] km/s 20 5 . olb tL ;ª\Vofx¿sf] cg'kft 9: 13 eP pSt ;ª\Vofx¿ kTtf 
 nufpg'xf];\ .

9. afa' / 5f]/fsf] xfnsf] pd]/sf] cg'kft 5: 3 5 . afa' / 5f]/fsf] xfnsf] pd]/sf] cGt/ 30 5 .   
 ca ltgLx¿sf] xfnsf] jf:tljs pd]/ lgsfNg'xf];\ .

10. cfdf 5f]/Lsf] xfnsf] pd]/sf] cg'kft 1: 3 5 . olb ltgLx¿sf] 5 jif{kl5sf] pd]/sf] cg'kft 
 2: 5 eP ltgLx¿sf] xfnsf] pd]/sf] cg'kft lgsfNg'xf];\ .

11. b'O{ hgf dflg;x¿sf] xfnsf] pd]/sf] cg'kft 4: 5 5 . olb 6 jif{cl3 ltgLx¿sf] pd]/sf] 
 cg'kft 7: 9 eP ltgLx¿sf] xfnsf] pd]/ kTtf nufpg'xf];\ .

12. k|lt ls=u|f= sGo] Rofp / uf]a|] Rofpsf] xfnsf] ahf/ d"Nosf] cg'kft 1: 3 5 . olb k|lt 
 ls=u|f= tL Rofpsf] d"Nodf ?=50 n] j[b\lw x'“bf tL Rofpsf] ahf/ d"Nosf] cg'kft 3: 7 x'G5 eg] 
 k|To]s Rofpsf] ;'?sf] ahf/ d"No slt slt xf]nf < 

13. ?k}of“ 810 nfO{ 7: 8 sf] cg'kftdf x'g] u/L b'O{ efudf af“8\g'xf];\ .

14. Ps 8f]sfdf ePsf] 192 cf]6f ;'GtnfnfO{ 7: 9 sf] cg'kftdf x'g] u/L b'O{{ efudf af“8\g'xf];\ .

15. b'O{ ;ª\Vofx¿ 8: 5 sf] cg'kftdf 5g\, olb k|To]sdf 6 hf]8\bf ltgLx¿sf] cg'kft 3: 2 x'G5 
 eg] tL ;ª\Vofx¿ kTtf nufpg'xf];\ .
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9.2 lg/Gt/ ;dfg'kft (contin e  proportion

 sIff ( sf lgDgfg';f/sf /f]n gDa/ hgfpg] ;ª\Vofx¿ 5fgf}“ .

 2,  3,  4,  6,  8,  12,  16,  24,  1,  3,  9,  27

 oL ;ª\Vofx¿af6 slt k|sf/n] cg'kftx¿ agfpg ;lsPnf < tL cg'kftx¿ dWo] slt cf]6f  
 ;dfg'kftx¿ b]vfpg ;lsPnf < sIffdf ;fyLx¿;“u cfjZos 5nkmn u/L cg'kft, ;dfg'kft  
 / lg/Gt/ ;dfg'kftx¿sf] ;"rL tof/ ug'{xf];\ . oxf“ s]xL ;dfg'kftsf] gd'gf k|:t't ul/Psf] 5 M

 
8
4

4
2

   /  3 6 12
6 12 24

 

oL ;dfg'kftdf cl3Nnf kf7df k9]sf ;dfg'kfteGbf s] s:tf gof“ ljz]iftfx¿ 5g\ < 
5nkmn u/L tL ljz]iftfx¿ kTtf nufpg'xf];\ . s] tL ljz]iftfx¿n] lg/Gt/ ;dfg'kft  

ti ti  nfO{ a'‰g dbt u5{, 5nkmn ug'{xf];\ .

 

2 4 8
4 8 16

  sf] ¿kdf k|:t't ug{ ;lsg] ;dfg'kftnfO{ lg/Gt/ ;dfg'kft elgG5 . olb a,  b,  

 c / d af6 
d
c

c
b

b
a

   k|:t't ug{ ;lsg] cj:yfdf a,  b,  c / d nfO{ lg/Gt/ ;dfg'kftdf ePsf] dflgG5 .

 pbfx/0f 1

olb 
d
c

b
a

   5 eg] a b
a b

c d
c d

+
−

=
+
−

  x'G5 egL k|dfl0ft ug'{xf];\ .

;dfwfg M

  
d
c

b
a

   = k  dfgf}“,

 ta, 
b
a = k  / 

d
c  = k  x'G5 .

 cyjf, a = bk  / c = dk  x'G5 .

 ca, a / c sf dfg afof“ kIf / bfof“ kIfdf j|mdzM k|lt:yfkg ubf{

afof“ kIf (L H S )  = 
ba
ba 

   = bk b
bk b



   = 
)1k(b
)1k(b 

   = 
1k
1k 

 afof“ kIf = bfof“ kIf, k|dfl0ft eof] .

bfof“ kIf (R H S ) = 
dc
dc 

 = 
dk d
dk d
+
−

 = 
)1k(d
)1k(d 

 = 
1k
1k 



92 ul0ft, sIff – (

Cu
rri

cu
lu

m
 D

ev
el

op
m

en
t C

en
tre

pbfx/0f 2

olb 
d
c

b
a

   5 eg] 7 5
7 5

7 5
7 5

a b
a b

c d
c d

−
+

=
−
+

 x'G5 egL k|dfl0ft ug'{xf];\ .

;dfwfg M oxf“ 
d
c

b
a

  = k  dfgf}“,

ta, a = bk  / c = dk  x'G5 .

afof“ kIf (L H S ) = 
b5a7
b5a7



          = 7.bk 5b
7.bk 5b  

        = 
 
 5k7b

5k7b


       =  
5k7
5k7


 

afof“ kIf = bfof“ kIf, k|dfl0ft eof] .

pbfx/0f  

olb 
f
e

d
c

b
a

   eP k|dfl0ft ug{'xf];\ M 3
bdf
ace

f3d2b
e3c2a





;dfwfg M 

oxf“, 
f
e

d
c

b
a

  = k  dfgf}“

ta, a = bk ,  c = dk  /  x'G5 .

afof“ kIf (L H S ) = 
f3d2b
e3c2a




 = bk 2dk 3f k
b 2d 3f
 
 

 = k b d f
b d f
( ) 

 
2 3
2 3

           = k  

 = k

 afof“ kIf = bfof“ kIf, k|dfl0ft eof] .

bfof“ kIf (R H S ) = 3
bdf
ace

   = 3
bk .dk .f k

bdf

   = 3 3k

bfof“ kIf (R H S ) = 
d5c7
d5c7



            = 7.dk 5d
7.dk 5d

                  = 
 
 5k7d

5k7d


                  =  
5k7
5k7
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pbfx/0f  4

olb 
c
b

b
a

   5 eg] k|dfl0ft ug'{xf];\ M 
2 2

2 2

a b 2ab a
cb c 2bc

 


 

oxf“, 
c
b

b
a

  = k  dfgf}“

ta, b = ck  / a = bk  = ck .k  = ck 2 x'G5 .

afof“ kIf  (   
2 2

2 2

a b 2ab

b c 2bc

 
 

   =
  

2 2 2 2

2 2

(ck ) (ck ) 2ck .ck

(ck ) c 2.ck .c

 
 

 = 
)k21k(c

)k21k(kc
22

222




 = k 2 

 afof“ kIf = bfof“ kIf, k|dfl0ft eof] .

pbfx/0f  5

olb 
d
c

c
b

b
a

  eP 
d
a

dcb

cba
333

333



   x'G5 egL b]vfpg'xf];\ .

;dfwfg M

oxf“, 
d
c

c
b

b
a

  = k  dfgf}“

ta, c = dk

 b = ck  = dk .k  = dk 2

 a = bk  = dk 2.k  = dk 3 x'G5 .

afof“ kIf (L H S ) 
333

333

dcb

cba


  

 = d k d k d k

d k d k d

3 9 3 6 3 3

3 6 3 3 3

 
 

 = d k k

d k k

3 3 6 3

3 6 3

1

1

(k )

( )

 
 

 = k 3

 afof“ kIf = bfof“ kIf, k|dfl0ft eof] .

bfof“ kIf = 
c
a

  = 
2ck

c

  = k 2

bfof“ kIf (R H S ) = 
d
a

        
3dk

d
              = k 3
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 cEof; 9.2

-s_ olb 
d
c

b
a

  eP k|dfl0ft ug'{xf];\ M

1. 
dc
dc

ba
ba





   2. 

d3c5
d3c5

b3a5
b3a5 




3. 
d5b7
d5b7

c5a7
c5a7 


   4. 

2 2 2 2

2 2 2 2

a ab b c cd d

a ab b c cd d

   


5. 
22

22

22

22

dc

dc

ba

ba 


   6. 
22

22

22

22

db

ca

db

ca


  

7. 
2 2 2

2 2 2

a c ca c
dbb d d


 

  
 8.  

  2

2

2

2

22

22

2

2

b

a

d

c

dc

ba

db

ba









9. a ca c

b bd d

c a

b d

2 2

2 2

2

2

− +
− +

=
+
+

( )

( )
  10.  

 
 
 4

4

3

3

dba

cab

db

ac



  

-v_ olb 
f
e

d
c

b
a

   eP k|dfl0ft ug'{xf];\ M

1. 
f
e

fdb
eca



    2. 

2 2 2

2 2 2

a c e ca
bdb d f

 


 

3. 
bdf
ace

fdb

eca
333

333



      4. 

bdf
ace

fdb
eca 3



  

5. a c e

b d f

a c e
b d f

3 3 3

3 3 3

3
2 3
2 3

+ +
+ +

=
− +
− +







    6. 

2 2 2

2 2 2

a c e ac ce e a
bd df f bb d f

   


  

7. 
bdf
ace

bffddb

aeecca
333333

333333



   8. 

2 2 2

2 2 2

a c e 2ac 2ce 2e a ac
bdb d f 2bd 2df 2f b

    


    

9. 
3

333

333

db
ca

fdb

eca
   10. bdf

ace

bffddb

aeecca
222

222


 

-u_ olb c
b

b
a

  eP k|dfl0ft ug'{xf];\ M

1. 
a b
b c

a b

b c

−
−

=
+
+

2 2

2 2    2. 
2 2

2 2

a(a b) a b
b(b c) b c




3.  
  33

33

cb

ba
cbc
baa

     4. 
2 2

2 2

a ab b a
cb bc c
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5. 
a a b
c b c

a

c

( )
( )
+
+

=
3

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

7. 2 2 2 3 3 3
3 3 3

1 1 1
a b c a b c

a b c
    

 
8.  

 cbc
baa

cb

ba
33

33






  

9. 333222

333

c

1

b

1

a

1

cba

cba



   10. abc(a3 – b3 – c3) = (a3b3 – b3c3 – c3a3)

-3_ olb 
d
c

c
b

b
a

  5 eg] k|dfl0ft ug'{xf];\ M

1. a b c

b c d

bc

d

3 3 3

3 3 3 2

+ +
+ +

=     2. 
d
a

bddccb

accbba
222

222





3. 
333

333

33

33

dcb

cba

bcdcb

abcba






    4.    dc

ba

dcb

cba
222

222





 

5. 
2 2 2 3 3 3

2 2 2 3 3 3

a b b c c a a b c

b c c d d b b c d

   


   
 
 

6. dc
cb

cb
ba



7. 
d
a

b

a
3

3

      8. 
2 2(a b) (c d)

ab cd
  

9. 
2 2 2

2 2 2

a ab b bc c cd

b c d
 

  
10. ( )(b c d)a b c ab bc cd− − − − = − −

-ª_ olb a,  b / c lg/Gt/ ;dfg'kftdf 5g\ eg] 
2

2

b

a
c
a

   x'G5 egL k|dfl0ft ug'{xf];\ .

-r_ olb a,  b,  c,  d,  e  / f  lg/Gt/ ;dfg'kftL 5g\ eg] 
5

5

b

a
f
a

   x'G5 egL k|dfl0ft ug'{xf];\ .
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10.0  k'g/fjnf]sg 

Ps hgf pkef]Stfn] 3 ls=u|f= sGo] Rofp / 2 ls=u|f= uf]a|] Rofpsf] d"No ?=1050 lt/]5g\ . 
t/ csf{ pkef]Stfn] 2 ls=u|f= sGo] Rofp / 3 ls=u|f= uf]a|] Rofpsf] d"No ?=1200 lt/]5g\ eg] 
k|To]s Rofpsf] d"No slt slt k¥of] xf]nf < sIffsf]7fdf 5nkmn tyf ts{af6 ;xL pTt/ kTtf 
nufpg'xf];\ . o; ;d:ofnfO{ aLh ul0ftLo 9ª\un] xn ug{ ;lsG5 jf ;ls“b}g < ;lsG5 eg] o;nfO{  
aLh ul0ftLo efiffdf s;/L k|:t't ug{ ;lsG5 < lzIfs;“u cfjZos k/fdz{ jf lgb]{zgdf n]Vg] 
k|of; ug'{xf];\ . 

oxf“ dfly pNn]lvt b'O{ k|sf/sf Rofpsf] d"Nodf s]lGb|t eP/ b'O{ rno'St o'ukt /]vLo ;dLs/0fx¿ 
lgdf{0f / xn ug]{ tl/sf af/] x]/f+}“ .

(i) 3 ls=u|f= sGo] Rofp / 2 ls=u|f= uf]a|] Rofpsf] d"No = ?.1050

(ii) 2 ls=u|f= sGo] Rofp / 3 ls=u|f= uf]a|] Rofpsf] d"No = ?=1200

k|lt ls=u|f= sGo] Rofpsf] d"No = ?= x / k|lt ls=u|f= uf]a|] Rofpsf] d"No= ?= y dfGbf

 3x + 2y = 1050 … … … (i)

 2x + 3y = 1200 … … … (ii)

dflysf Ps hf]8L ;dLs/0fdf x / y rn x'g\ . oL b'j} k|yd l8u|Lsf] ;dLs/0f ePsfn] u|fkmdf 
k|To]s ;dLs/0fn] ;/n /]vf lbG5g\ . oxf“ kTtf nufpg'kg]{ rnx¿ x / y sf dfgx¿ b'j} 
;dLs/0fx¿nfO{ dfGo x'G5 . x / y sf] dfg kTtf nufpg'nfO{ g} ;dLs/0fsf] xn elgG5 . olb 
b'j} ;dLs/0fx¿sf rnx¿nfO{ Pp6f lglZrt dfg dfq dfGo x'G5 eg] To:tf ;dLs/0fnfO{ o'ukt 
/]vLo ;dLs/0f elgG5 . oxf“ o'ukt /]vLo ;dLs/0fdf b'O{ cf]6f rnx¿ ePsfn] tL ;dLs/0fnfO{ 
b'O{ rno'St o'ukt /]vLo ;dLs/0f klg elgG5 . 

10.1  b'O{ rno'St /]vLo ;dLs/0f xn ug]{ ljlwx¿
(Methods of Solving Simultaneous Linear Equati ons )

x + y = 12  /  x - y = 2 df bf];|f] ;dLs/0faf6 x = y + 2 n]vL klxnf] ;dLs/0f x + y = 12 df x 
sf] dfg y + 2 /fVbf y sf] dfg s;/L kTtf nufpg ;lsG5, kTtf nufpg'xf];\ .

/]vLo ;dLs/0f (Linear Equati on)

kf7

1010
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o;sf ljlwx¿ lgDgfg';f/ 5g\ M 

-s_ k|lt:yfkg ljlw

-v_ x6fpg] ljlw

-u_ n]vflrq ljlw

o;/L b'O{ jf ;f]eGbf a9L o¬ukt /]vLo ;dLs/0fdf Pp6f ;dLs/0faf6 Pp6f rnsf] dfg kTtf 
nufP/ bf];|f] ;dLs/0fdf /fv]/ rnx¿sf] dfg kTtf nufpg] tl/sfnfO{ k|lt:yfkg ljlw elgG5 .

10.1.1 k|lt:yfkg ljlw (Substi tuti on Method)

pbfx/0f 1

xn ug'{xf];\ M

 3x + 2y = 1050 … … … (i)

 2x + 3y = 1200 … … … (ii)

oxf“ ;dLs/0f (i) af6

 3x = 1050 – 2y x'G5 .

cyjf, x = 1050 2
3
− y   [ b'j} tk{m 3 n] efu ubf{]

ca, x sf] dfgnfO{ ;dLs/0f (ii) df k|lt:yfkg ubf{

 
2 1050 2

3
3 1200

( )−
+ =

y
y

cyjf, 2100 4 9
3

− +y y  = 1200

cyjf, 2100 + 5y = 3600  [ j|m; u'0fg ubf{ ]

cyjf, 5y = 3600 – 2100  [ 2100 nfO{ bfof“tkm{ nUbf ]

cyjf, y = 1500/5   [ b'j}tkm{ 5 n] efu ubf{ ]

cyjf,   y = 300

     y = 300 x'G5 .

ca, y sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{

(oxf“, y sf] dfg ;dLs/0f (i) / (ii) dWo] hxf“ k|lt:yfkg ubf{ klg dfGo x'G5 .)

 2x + 3 × 300 = 1200 x'G5 .
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cyjf, 2x + 900 = 1200

cyjf, 2x = 1200 – 900  [  900 nfO{ bfof“tkm{ nUbf]

cyjf, 2x = 300

cyjf, x = 
2

300
  [  b'j}tkm{ 2 n] efu ubf{ ]

 x = 150 x'G5 .

oxf“ dfly xn ul/Psf x / y sf] dfg k|lt:yfkg u/L hf“r]/ x]/f}“ M  

klxnf] ;dLs/0f

             3x + 2y = 1050

cyjf, 3 × 150 + 2 × 300 = 1050

cyjf,  450 + 600 = 1050

cyjf,   1050 = 1050

  afof“ kIf  =  bfof“ kIf 

 k'gM bf];|f] ;dLs/0f 2x + 3y = 1200

 cyjf, 2 × 150 + 3 × 300 = 1200

 cyjf, 300 + 900 = 1200

 cyjf, 1200 = 1200

 afof“ kIf = bfof“ kIf

t;y{ x / y sf k|To]s dfg b'j} ;dLs/0fdf dfGo 5g\ . xn u/]sf] aLh ul0ftLo k|lj|mof plrt 5 .

10.1.2 x6fpg] ljlw (Eliminati on Method)

Ps hgf cleefjsn] 4 cf]6f ;fgf / 3 cf]6f 7'nf sfkLsf] hDdf d"No ?= 100, csf]{ cleefjsn] 
p:t} ;fgf 5 cf]6f / 7'nf 2 cf]6f sfkLsf] hDdf d"No ?= 90 ltg'{k5{ eg] ;f] k|lt PsfO ;fgf] / 
7'nf] sfkLsf] dÒNo s;/L kTtf nufpg ;lsPnf x6fpg] ljlwåf/f xn ug'{xf];\ .

oxf“ ;fgf] sfkLsf] ahf/ d"No ?= x / 7'nf] sfkLsf] ahf/ d"No ?= y dfGbf

 4x + 3y = 100 … … … (i)

/ 5x + 2y = 90 … … … (ii) x'G5 .

oxf“ y nfO{ x6fP/ x dfg lgsfNg ;dLs/0f (i) nfO{ 2 n] / ;dLs/0f (ii) nfO{ 3 n] u'0fg ubf{
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 [4x + 3y = 100] × 2

/ [5x + 2y = 90] × 3 x'G5 .

cyjf, 8x + 6y = 200 … … … (iii)

 15x + 6y = 270 … … … (iv)

oxf“ ;dLs/0f (iii) / (iv) df y sf] u'0ffª\s Pp6} cª\s 6 5 . To;}n] ;dLs/0f (iv) af6 ;dLs/0f 
(iii) 36fp“bf y x6\5 / x dfq af“sL /xG5 .

   15x + 6y = 270 … … … (iv)

          – (8x + 6y = 200) … … … (iii)

 7x  = 70           [ 36fpbf lrx\g abNg'k5{ lsg <]

cyjf, x = 7 10
7

          [ 70 = 7 × 10 tyf b'j}tkm{ 7 n] efu ubf{ ]

  x = 10

ca x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{

 5 × 10 + 2y = 90

cyjf, 2y = 90 – 50     [  5 × 10 = 50 nfO{ bfof“tkm{ nUbf ]

cyjf, y = 
40
2

      [ 90 – 50 = 40 / b'j}tkm{ 2 n] efu ubf{]

 y = 20          [ 40 = 2 × 20 / bfof“tkm{sf] c+z / x/af6 2 x6fp“bf]

ctM ;fgf] sfkLsf] d"No ?=10 k5{ eg] 7'nf] sfkLsf] d"No ?=20 kb{5 .

s] o;nfO{ csf]{ ljlwaf6 klg ;dfwfg ug{ ;lsPnf ? 5nkmn ug'{xf];\ .

pbfx/0f  2

 x6fpg] ljlwåf/f xn ug'{xf];\ / hf“r]/ x]g'{xf];\ M

 3x + 2y = 11 … … … (i) 

 4x – 3y = 9 … … … (ii)

;dfwfg M oxf“ ;dLs/0f (i) nfO{ 3 / ;dLs/0f (ii) nfO{ 2 n] u'0fg ubf{ b'j} ;dLs/0fdf y sf] 
u'0ffª\s ;dfg x'G5 .

ctM [3x + 2y = 11] × 3

 [4x – 3y = 9] × 2

cyjf, 9x + 6y = 33 … … … (iii)
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 8x – 6y = 18 … … … (iv)

;dLs/0f (iii) / (iv) nfO{ hf]8\bf y x6\5 / x sf] dfg lg:sG5 .

  9x + 6y = 33

     + 8x – 6y = 18

 17x   = 51  [hf]8\bf lrx\g abNg' kb}{g lsg <]

 cyjf, x = 
51 3 17
17 17

  x = 3  [ 51 = 3 × 17 / bfof“tkm{sf] c+z / x/af6 17 x6fp“bf ]

ca, x sf] dfg ;dLs/0f (ii) df k|lt:yfkg ubf{

 4 × 3 – 3y = 9

 cyjf, 12 – 3y = 9

 cyjf, 3 = 3y

  y = 1  

ca, x = 3  / y = 1 /fvL hf“r]/ x]bf{

 ;dLs/0f (i) af6 3x + 2y= 11 ;dLs/0f

 cyjf, 3 × 3 + 2 × 1= 11

 cyjf,  9 + 2= 11

 cyjf,   11= 11

 afof“ kIf =  bfof“ kIf 

 k'gM ;dLs/0f (ii) af6 4x – 3y= 9

 cyjf,   4 × 3 – 3 × 1 =  9

 cyjf,  12 – 3  =  9

        cyjf,  9  =  9      

 afof“ kIf =  bfof“ kIf

 lgisÈ{: t;y{ x / y sf] dfg l7s 5 .
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10.1.3 n]vflrq ljlw (Graphical Method)

;dfGotM b'O{ rno'St /]vLo ;dLs/0fsf cfwf/df u|fkmdf n]vflrq cyjf ;/n /]vfx¿ lvRbf b'j} 
;/n /]vfx¿ Ps cfk;df sfl6“bf aGg] k|ltR5]bg laGb' g} b'O{ rnx¿sf] dfg x'G5 . o;/L u|fkmdf 
b'O{ cf]6f ;/n /]vfx¿ lvr]/ b'O{ cf]6f rnx¿sf] dfg lgsfNg] jf kTtf nufpg] ljlwnfO{ n]vflrq 
ljlw elgG5 . 

 pbfx/0f 3

n]vflrq ljlwåf/f xn ug'{xf];\ M 2x + 3y = 12 … … … (i)  / x + 2y = 7 … … … (ii)

oxf“ ;dLs/0f (i) / (ii) nfO{ u|fkmdf k|:t't ug{ ;j{k|yd b'j} ;dLs/0fnfO{ y = mx + c sf] ¿kdf 
¿kfGt/0f ug{'kb{5 .

h:t}M 2x + 3y = 12 /  x + 2y = 7

 3y = – 2x + 12   2y = 7 – x

   2x 12
Y

3
       

x 7
Y

2

To;kl5 x sf ljleGg dfgx¿ /fvL y sf dfgx¿ lgsflnG5 . h;sf cfwf/df hf]8f ;dLs/0fnfO{ 
u|fkmdf k|:t't ul/G5 . 

;dLs/0f (i) af6      ;dLs/0f (ii) af6

x 0 3 6 x 1 3 5

y 4 2 0 y 3 2 1

t;y{ ;dLs/0f (i) / ;dLs/0f (ii) sf] ;femf laGb' (3, 2) xf] .

;dLs/0f (i) sf j|mdhf]8f ;ª\Vofx¿ (0, 4), (3, 2) / (6, 0) tyf ;dLs/0f (ii) j|mdhf]8f ;ª\Vofx¿ 
(1, 3), (3, 2) / (5, 1) x'g\ . oL j|mdhf]8f ;ª\Vofx¿sf cfwf/df u|fkmdf ;/n /]vfx¿ lvRbf laGb' 
(3, 2) df sfl6Psf 5g\ . sfl6Psf] pSt laGb'sf] j|mdhf]8f ;ª\Vof jf lgb]{zfª\s g} x / y sf xn 
x'g\ . t;y{ x = 3 / y = 2 x'G5 .
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 cEof; 10

-s_ tn lbOPsf hf]8f /]vLo ;dLs/0fx¿nfO{ k|lt:yfkg ljlwåf/f xn u/L hf“Rg'xf];\ M
1. x + y = 7 ,  2. 3x – 2y = 11,  3. 2x + 3y = 7,

 3x + y = 15   x + 3y = 11    3x + 5y = 24                       
4. 3x - 2y = 3,  5. 4x - 3y = 2,  6. 5x – 2y = 20 , 

      x + 2y = 8   3x + 4y = 39   3x + 5y = 43

7. 3x + 7y = 13 ,  8. 4x – 3y = –1 ,  9. y = 5x + 1 ,

 9x + y = 19   3x + 2y = 12   2x – 5y = –51

10. 3x + 4y = 27 ,

 7x – 2y = 29

-v_ tn lbOPsf hf]8f ;dLs/0fx¿sf] xn x6fpg] ljlwåf/f xn u/L hf“Rg'xf];\ M
1. 7x + 9y = 41 ,  2. 5x + 6y = 27 ,  3. 2x – y = 1 

 2x + 3y = 13   3x + 4y = 17   y = 3x
4. 3x – 2y = 11,  5. 3x + y = 100   6. 9x – 8y = 12 ,

 x – 4y = –3   x – 4y = 120   2x + 3y = 17

7. x – 6y + 36 = 0 ,  8. 3x + 2y – 340 = 0 , 9. 2x + y – 12 = 0 , 

 3x – 4y = 4   2x + 3y = 360   y = –12x + 6

10. x + 2y = 7 ,

 2x – y = 4

-u_ u|fkm ljlwsf] k|of]u u/L tn lbOPsf hf]8f /]vLo ;dLs/0fx¿sf] xn ug'{xf];\ M
1. x + y = 7,  2. 3x + y = 15 ,  3. 3x – 2y = 4 ,

 x -  y = 2   2x + 3y = 17   5x + y = 23

4. 4x – 3y = 6 ,  5. x + y = 25 ,  6. x + y = 9,

 3x – 4y = 1   x – y = 5   x + 2y = 12

7. 2x + y = 6,  8. x + 2y = 10,  9. 5x + 2y = 165 ,

 x + 2y = 6   2x - y = 0   5x – 3y = 65

10. 3x + 2y = 8,

 2x + y = 5

-3_ b'O{ ls=u|f= s'v'/fsf] df;' / 1 ls=u|f= v;Lsf] df;'sf] d"No ¿=1500 k5{ . olb 1 ls=u|f=  
 s'v'/fsf] df;' / 2 ls=u|f= v;Lsf] df;'sf] d"No ¿=1950 kb{5 eg] v;L / s'v'/fsf] df;'sf] 
 d"No k|lt ls=u|f= slt xf]nf < hf]8f /]vLo ;dLs/0fx¿ agfP/ xn ug'{xf];\ .

-ª_ s'g} ljb\ofnosf] v]n d}bfgsf] nDafOsf] Ps ltxfO rf}8fO 5 . olb pSt cfotfsf/ v]n 
 d}bfgsf] kl/ldlt 32 ld6/ eP ;f] v]n d}bfgsf] nDafO / rf}8fO kTtf nufpg'xf];\ .
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11.0  k'g/fjnf]sg

Ps lbg lgdfn] cfkm\gL lbbLnfO{ elg5g\ ‘d;“u s]xL ?k}of“ 5 t/ xh'/n] dnfO{ 5 ?k}of“ lbg' eof] eg] 
d;“u 10 ?k}of“ x'g]5 .’ s] o;nfO{ ;dLs/0f agfP/ xn ug{ ;lsG5 < 5nkmn ug'{xf];\ .

0 x2 + 3x + 5 =0  / x2 - 12x + 20 = 0 dWo] s'g ju{ ;dLs/0f xf] < s]  ax2 + bx + c = 0 ;w}“ ju{ 
;dLs/0f x'G5 < 5nkmn ug'{xf];\ .  x2 - 25 = 0 df x sf] dfg - 5,  0,  5,  25 dWo] s'g s'gn] ;Gt'ng
u5{g\ < ;dLs/0f x2 - 25 = 0 nfO{ z'b\w ju{ ;dLs/0f ti ti  elgG5 eg] 
x2  -  5x  + 6 = 0 nfO{ ldl>t ju{ ;dLs/0f ti ti  elgG5 . ctM ax2 – c = 0 

¿ksf] ju{ ;dLs/0f z'b\w ju{ ;dLs/0f xf] . hxf“ bf];|f] kb (bx  5}g . ax2 + bx + c = 0  ¿ksf] ;dLs/0fnfO{ 
ju{ ;dLs/0fsf] ;fdfGo ¿k elgG5 . ju{ ;dLs/0fdf x sf] clwstd 
3ftfª\s ' 2'  x'g] ePsfn] o;nfO{ bf];|f] l8u|L  ;dLs/0f klg elgG5 . ju{ 
;dLs/0fdf x sf b'O{ cf]6f dfgx¿  x'G5g\ . h;nfO{ ju{ ;dLs/0fsf d"nx¿ 

ti ti  elgG5 . ju{ ;dLs/0fsf] xn ljleGg tl/sfn] ug{ ;lsG5 . oxf“ ju{ 
;dLs/0fsf xn ug]{ ltg cf]6f ljlwx¿ k|:t't ul/Psf] 5 M

  v08Ls/0f ljlwåf/f ju{ ;dLs/0fsf] xn

  ju{ k'/f u/]/ ju{ ;dLs/0fsf] xn

  ;"q k|of]u u/]/ ju{ ;dLs/0fsf] xn

11.1 v08Ls/0f ljlwåf/f ju{ ;dLs/0fsf] xn ( o tion of the a ratic 
    ation  Factorization etho

pbfx/0f 1

xn ug'{xf];\ :               x2 – 3x + 2 = 0

;dfwfg M oxf“ ,  x2 – 3x + 2 = 0  

 cyjf,       x2 x + 2 = 0  

 cyjf,   x2 – 2x – x + 2 = 0  

 cyjf,    x(x x  

 cyjf,   (x x   

ju{ ;dLs/0f ( a ratic ation

kf7

1111
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 cyjf ls,  x          ls   x

oxf“ klxnf] v08sf] ;dLs/0faf6 x = 2 / bf;|f] v08sf] ;dLs/0faf6 x =1 x'G5 . cyf{t 
x = 1 / 2 x'G5 . o;/L v08Ls/0f ljlwåf/f ju{ ;dLs/0f xn ubf{ ;a} kbx¿ afof“lt/ /flvG5 
/ bfof“tkm{ s]an z"Go af“sL /flvG5 . afof“tkm{sf] aLhLo cleJo~osnfO{ cl3Nnf kf7x¿df  
ul/Psf k|lj|mofx¿ ckgfP/ v08Ls/0f ul/G5 . ju{ ;dLs/0fdf ePsf] rnsf b'O{ cf]6f dfgx¿ 
lgsflnG5 . tL dfgx¿ wgfTds jf C0ffTds s'g} klg x'g ;S5g\ . 

pbfx/0f 2

xn ug'{xf];\ M     x2 - 5x + 6 = 0

;dfwfg M oxf“, x2 - 5x + 6 = 0

 cyjf,   x2 - 3x - 2x + 6 = 0

 cyjf, x(x x

 cyjf,  (x x

 ls, x – 3 = 0  cyjf x – 2 = 0 x'G5 . 

 cyjf, x = 3 cyjf x = 2

  dfly lbOPsf ju{ ;dLs/0fsf d"nx¿ 2 / 3 x'g\ .

pbfx/0f 3

xn ug'{xf]; \ M    x2 + 3x + 2 = 0

;dfwfg M  oxf“,    x2 + 3x + 2 = 0  

 cyjf, x2 + 2x + x + 2 = 0 

 cyjf,     x(x x

 cyjf, (x x  

 ls,  x  

 cyjf, x

 ;dLs/0f  af6 x = –2 / ;dLs/0f  af6 x = –1 x'G5 .

 dfly lbOPsf ju{ ;dLs/0fsf d"nx¿ –1 / –2 x'g\ .
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pbfx/0f 4

xn ug'{xf];\ M         x2 + 4x + 4 = 0

;dfwfg M  oxf“,     x2 + 4x + 4 = 0 

cyjf, x2 + 2x + 2x + 4 = 0 

cyjf, x(x x  

cyjf, (x x  

ls,  x

cyjf, x

;dLs/0f  /  b'j}df x = –2 x'G5 . t;y{ dfly lbOPsf ju{ ;dLs/0fsf d"nx¿ –2 / –2 x'g\ .

11.2 ju{ k'/f u/]/ ju{ ;dLs/0fsf] xn

  ( o in  a ratic ation  omp etin  are

pbfx/0f 5

lbOPsf] ju{ ;dLs/0fnfO{ ju{ k'/f u/]/ xn ug'{xf];\ M x2 – 4x = –4

;dfwfg M

oxf“, x2  – 4x = –4

cyjf, x2 – 4x + 4 = 0

cyjf, x2 – 2.x.2 + 22 = 0

cyjf, (x 2 = 0

x – 2 = 0 cyjf x – 2 = 0 x'G5 .

 x = 2 / x = 2 x'G5 .

cyf{t\ ju{ ;dLs/0f x2 – 4x = –4 sf d"nx¿ 2 / 2 x'g\ .

pbfx/0f 6

ju{ k'/f u/]/ ju{ ;dLs/0fsf] xn ug'{xf];\ M x2 – 7x + 12 = 0

;dfwfg M

oxf“  x2 – 7x + 12 = 0

cyjf, x2 – 7x = –12

cyjf, 
2 7x - 2 . x.

2 2
7 7

12
2 2 2  [  b'j} tkm{  

2

2
7  yKbf]
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cyjf, x
2

7 12 4 49
2 4

 [  a2 – 2ab + b2 = (a – b2  k|of]u ubf{ ]

cyjf,  x −





 =

7
2

1
4

2

 [  –12 ×  4 + 49 = –48 + 49 = 1]

cyjf,  x −





 = ±








7
2

1
2

2 2

 x − = ±
7
2

1
2

 [ b'j}tkm{ ju{ x6fp“bf ]

ca 3gfTds lrx\g ln“bf   C0ffTds lrx\g ln“bf

 
2
1

2
7

x 

cyjf, 
2
7

2
1

x 

cyjf, 
2

71
x




cyjf, 
2
8

x 

 x = 4    x = 3

 ju{ ;dLs/0f x2 – 7x + 12 = 0 sf d"nx¿ 3 / 4 x'g\ .

pbfx/0f 7

ju{ ;dLs/0f ax2 + bx + c = 0 nfO{ ju{ k'/f u/]/ xn ug'{xf];\ .

;dfwfg M oxf“ ax2 + bx + c = 0

cyjf, ax2 + bx = –c

cyjf, 
x x2a b c
a a a

   [  b'j}tkm{ a n] efu ubf{ ]

cyjf, x2 + 2.x.
b
a

b
a

c
a

b
a2 2 2

2 2

+ 





 =

−
+ 





  [  b'j}tkm{  

2

a2
b  yKbf]

cyjf, 
2

22

a4

b
a
c

a2
b

x    [ 2 = a2 + 2ab + b2 k|of]u ubf{]

x − = −
7
2

1
2

cyjf  x = − +
1
2

7
2

cyjf, 
2

71
x




cyjf, 
2
6

x 
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cyjf,  x +





 =

− +b
a

ac b

a2
4

4

2 2

2

cyjf,  x +





 =

−











b
a

b ac
a2
4

2

2 2
2

cyjf, x + = ±
−b

a
b ac

a2
4

2

2

   [b'j}tkm{ ju{ x6fp“bf]

cyjf, x= −
±

−b
a

b ac
a2
4

2

2

   x
2b b 4ac

2a


t;y{ ju{ ;dLs/0f ax2 + bx + c = 0 sf d"nx¿ 
2b b 4ac

2a
 / b b ac

a

2 4
2  

x'g\ .

ctM ju{ ;dLs/0f ax2 + bx + c = 0 ¿kdf /x“bf To;sf d"nx¿ lgsfNg x
2b b 4ac

2a
 nfO{ 

;"qsf] ¿kdf k|of]u ug{ ;lsG5 . 

h:t} ju{ ;dLs/0f x2 – 5x – 6 = 0 nfO{ ax2 + bx + c = 0 ;“u t'ngf ubf{ a = 1,  b = –5  / c = –6 
x'G5 .                                                                                  

  ;"qcg';f/, x
2b b 4ac

2a


oxf“ a,  b / c sf dfgx¿ k|lt:yfkg ubf{

 
      

1.2

16455
x

2

   

 = 
5 25 24

2
 

 = 
5 49

2

 = 
2

75
 

±

6
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ca wgfTds lrx\g ln“bf  C0ffTds lrx\g ln“bf

x = +5 7
2   

   

12
2

    = 6

   

t;y{ ju{ ;dLs/0f x2 – 5x – 6 = 0 sf d"nx¿ 6 / –1 x'g\ .

   ;"q k|of]u u/]/ ju{ ;dLs/0fsf] xn

pbfx/0f  8

;"q k|of]u u/L lbOPsf] ju{ ;dLs/0fsf] xn ug'{xf];\ M x2 – 5x – 24 = 0

;dfwfg M

oxf“ x2 – 5x – 24 = 0 nfO{ ax2 + bx + c = 0 ;“u t'ngf ubf{ a = 1,  b = –5 / c = –24 x'G5 .

ca, x
2b b 4ac

2a
  ;"q k|of]u ubf{

  =
2

2 1
 [ a,  b / c sf dfgx¿ k|lt:yfkg ubf{ ]

   = 5 25 96
2

     
2

1215
x 

   = 
5 11
2

ca, wgfTds lrx\g ln“bf  C0ffTds lrx\g ln“bf

 
x = +5 11

2

      = 16
2   

   = 8  

 t;y{ ju{ ;dLs/0f x2 – 5x – 24 = 0 sf d"nx¿ –3 / 8 x'g\ .

x = −5 7
2

2
2



=-1

x 5 11
2



   2
6



   = –3
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cEof; 11.1

1. tn lbOPsf ju{ ;dLs/0fx¿ xn ug'{xf];\ / hf“r]/ klg x]g'{xf];\ M

x x x x

x x x x

2. v08Ls/0f ljlwåf/f xn ug'{xf];\ M

x x x(x x = 0

x2 – x x2 – x – 20 = 0

x2 + 11x x2 – 7x + 12 = 0

x2 – 2x x2 – 13x + 42 = 0

x2 + 16x x2 = 1225

3. ju{ k'/f u/]/ xn ug'{xf];\ M

x2 – 10x x2 – 18x + 81 = 0

x2 – 4x x2 – 4x – 45 = 0

x2 + 4x x2 + 117 = 22x

x2 + x 2 – 2x + 34 = 0

2 + 
15
16

xx2 2 35
3 9

 

4. ;"q k|of]u u/]/ xn ug'{xf];\ M

x2 – 10x x2 – 17x + 72 = 0

x2 = 2x x2 – 30x + 221 = 0

x2 + 3x x2 – 5x = 66

x x 2 3
7 49

 
 

x2 + 2x = 323

x x
1 1 1

2 3 5
 

x x
1 1 1

2 3 10
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12.0 k'g/fjnf]sg 

1 i n ch ,  2 i n ch ,  3 i n ch ,  4 i n ch  / 5 i n ch  sf af“;sf l;Gsfx¿ lncf}“ . logLx¿dWo] ltg ltg 
cf]6f hf]8]/ s] slt tl/sfn] lqe'hfsf/sf cfs[ltx¿ agfpg ;lsG5 < s] s'g} klg ltg cf]6f 
l;Gsfx¿af6 lqe'hfsf/ cfs[lt aGnf < s] 1 i n ch ,  2 i n ch  / 3 i n ch  af6 lqe'h aGnf < gag] 
lsg aGb}g xf]nf < ;d"xdf 5nkmn u/L lgisif{ kTtf nufpg'xf];\ . sDkf; / ?n/sf] k|of]u 
u/L sfkLdf plNnlvt gfksf cfwf/df lqe'hx¿ lvrL 5nkmn ug'{xf];\ .

e'hfsf cfwf/df lqe'hx¿sf] juL{s/0f 

-s_  ljifdafx' lqe'h (S cal e n e  t r i an g l e ):  lqe'hdf ltg cf]6}   
 e'hfx¿ Ps cfk;df a/fa/ gePsf] lqe'hnfO{ ljifdafx'  
 lqe'h elgG5 .

-v_  ;dlåafx' lqe'h (I s o s ce l e s  t r i an g l e ):  b'O{ cf]6f e'hfx¿ a/fa/  
 ePsf] lqe'hnfO{ ;dlåafx' lqe'h elgG5 .

-u_  ;dafx' lqe'h (E q u i l at e r al  t r i an g l e ):  ltg cf]6} e'hfx¿
 a/fa/ ePsf] lqe'hnfO{ ;dafx' lqe'h elgG5 .

sf]0fsf cfwf/df lqe'hx¿sf] juL{s/0f

-s_  Go"Gfsf]0f lqe'h (A cu t e -an g l e d t r i an g l e ):   
 ltg cf]6} sf]0fx¿ Go"gsf]0f -90°  eGbf sd_   
 ePsf] lqe'hnfO{ Go"gsf]0f lqe'h elgG5 .

-v_ clwssf]0f lqe'h (O bt u s e -an g l e d t r i an g l e ):  lqe'hsf] 
 s'g} Ps sf]0f clwssf]0f (90°  eGbf a9L) ePsf] 
 lqe'hnfO{ clwssf]0f lqe'h elgG5 .

-u_  ;dsf]0f lqe'h (R i g h t -an g l e d t r i an g l e ):  s'g} Pp6f sf]0f ;dsf]0f 
 (90° ) ePsf] lqe'hnfO{ ;dsf]0f lqe'h elgG5 .

 

 

lqe'h (T riangle)

kf7

1212
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12.1: HofldtLo u'0fx¿sf] k'li6 ( eri cation of eometrica  properties

k|bLk / l8gf sIff ( df cWoog/t ljb\ofyL{x¿ x'g\ . pgLx¿lar Hofldltsf] bf];|f] lbgsf] sIffdf 
ePsf] jftf{nfksf] s]xL c+z tn lbOPsf] 5 M

k|bLk M lqe'hsf s] s:tf u'0fx¿ x'G5g\ <

l8gf M  lqe'hsf e'hf / sf]0fx¿sf] ;DaGw hgfpg] u'0fx¿ g} lqe'hsf u'0fx¿ x'g\ . h:t} M lqe'hsf  
  leqL sf]0fx¿sf] of]ukmn 1800  x'G5 . lqe'hsf b'O{ e'hfx¿sf] of]ukmn t];|f]eGbf a9L 
  x'G5 . 

k|bLk M  lqe'hsf u'0fx¿nfO{ s]] s;/L k|dfl0ft ug{ ;lsG5 < 

l8gf M  lqe'hsf u'0fx¿nfO{ k|of]ufTds / ;}b\wflGts u/L b'O{ cf]6f ljlwåf/f k|dfl0ft ug{  
  ;lsG5 .  

k|bLk M  HofldtLo u'0fx¿sf] k|of]ufTds k/LIf0f / ;}b\wflGts k|df0f eGgfn] s] a'lemG5 <

l8gf M  k|of]ufTds k/LIf0f cfudg ljlw ti  df cfwfl/t x'G5 eg] ;}b\wflGts k|df0f 
  lgudg ljlw ti  df cfwfl/t x'G5 . gfk]/ glthf lgsfNg] sfd k|of]ufTds 
  k/LIf0fdf x'G5 .  ljleGg lqe'hx¿sf] cfGtl/s sf]0fx¿ gfkL s'g} klg lqe'hsf] cfGtl/s  
  sf]0fx¿sf] of]ukmn 1800 x'G5 eg]/ k'li6 ug]{ k|of]udf cfwfl/t cfudg ljlw xf] . To:t}  
  klxn] kTtf nflu;s]sf l;b\wfGt, lgod jf ;j{:jLsfo{ ul0ftsf tYox¿df cfwfl/t  
  eO{ k'li6 ug]{ ljlwnfO{ lgudg ljlw elgG5 .

k|bLk M  kTtf nflu;s]sf l;b\wfGt eGgfn] s]nfO{ hgfp“5 <

l8gf M  o; af/]df a9L :ki6 x'g ul0ft lzIfsnfO{ g} ;f]wf}“ g .

lzIfs M To;f] eP cfudg / lgudg ljlw Hofldltdf s;/L k|of]u ug{ ;lsG5 5f]6s/Ldf eGg  
  ;S5f} <

ljb\ofyL{ M ;S5f“}, cfudg ljlwdf pbfx/0faf6 ;'? u/L ;fdfGo lgod jf syg n]Vg'kg]{ x'G5 t/  
  lgudg ljlwdf Pp6f ;fdfGo ;To ljifo jf l;b\wfGtsf cfwf/df sygnfO{ k|:6 kfg]{  
  sfd x'G5 .

lzIfs M dfly k|bLk / l8gfsf lardf ePsf] 5nkmn kl9;s]kl5 xfdLn] cl3Nnf sIffx¿df  
  Hofldltsf ljleGg u'0fx¿ s;/L :yflkt u/]sf 5f}“, k'li6 u/]sf 5f}“, 5nkmn u/f}“ . cfudg  
  ljlwsf ;fy} lgudg ljlw lsg cfjZos knf{, 5nkmn u/L lgisif{ lgsfnf}“ .
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12.2 ;dfgfGt/Lo /]vfx¿df aGg] sf]0fsf] cGt/ ;DaGw ( n e e ation on ara e  ines

?n/ jf ;]6 :Sjfo/sf] k|of]u u/L sDtLdf ltg cf]6f ;dfgfGt/  
/]vfx¿ lvrf}“ / ltgLx¿nfO{ ltg jf ;f]eGbf a9L 58\s] ;dfgfGt/ 
/]vfx¿n] lrqdf b]vfP h:t} 5]bg u/f}“ . ca To;af6 aGg] HofldtLo 
cfs[ltx¿sf af/]df 5nkmn u/f}“ .

To;kl5 csf{ ltg cf]6f ;dfgfGt/Lo /]vfn] 5]bg ug]{ u/L tn lrqdf b]vfP h:t} ag]sf sf]0fx¿ 
s'g s'g ;dfg 5g\, klxrfg u/L n]vf}“ . o;/L ag]sf PsfGt/ sf]0fx¿, cfGtl/s / afx\o sf]0fx¿ 
To;} u/L leqL sf]0fx¿sf] ;DaGw vf]hf}“ . To;kl5 lrqdf b]lvPsf lqe'hsf cfGtl/s sf]0fx¿sf] 
of]ukmn kTtf nufcf}“ . 

h:t}, lqe'h A B C  df 

-s_ 1 / 2 sf PsfGt/ sf]0f s'g s'g x'g\ <

-v_  A C B  + A B C  + B A C  = 1 + 2 + 3 -lsg <_

-u_  1 + 2 + 3 sf] dfg slt xf]nf <

-3_  lqe'h A B C  leqL sf]0fx¿sf] of]ukmn slt eof] s;/L eof] <

-ª_  o:t} k|sf/n] cGo lqe'hx¿ b]vfO cfGtl/s sf]0fsf] of]ukmn lgsfnL o;sf af/]df k'li6 ug'{xf];\ . 

lqe'hsf leqL sf]0fx¿sf] of]ukmn 1800 x'G5 eg]/ k'li6 ug{ ;dfgfGt/Lo /]vfsf sf]0fx¿ s;/L 
k|of]u ePsf 5g\ pNn]v ug'{xf];\ .

;fWo 1 :  lqe'hsf leqL sf]0fx¿sf] of]ukmn b'O{ ;dsf]0f x'G5 . 

yfxf lbOPsf] M A B C  Pp6f lqe'h xf] . B A C ,  A B C  / A C B  
lqe'hsf leqL sf]0fx¿ x'g\ .

k|dfl0ft ug'{kg]{ M B A C  + A B C  + A C B  = 180°

/rgf M B C  nfO{ laGb' E  ;Dd nDAofcf}“ . laGb' C  af6 B A  ;“u 
;dfgfGt/ x'g] u/L C D  lvrf}“ .

k|df0f M

tYox¿ sf/0fx¿
1. B A C  = A C D 1= PsfGt/ sf]0fx¿ (B A  | |  C D ) ePsfn] .
2. A B C  = D C E 2. ;ª\ut sf]0fx¿ (B A  | |  C D ) ePsfn] .
3. B C A  + A C D  + D C E  = 1800 3. l;wf /]vf B E  sf Ps}lt/ Pp6} laGb'df ag]sf 

   sf]0fx¿ ePsfn] 
4. B C A  + B A C  + A B C  = 1800 4. tYo 1,  2 / 3 af6

k|dfl0ft eof] .

D

E

A

C
B

1
3

A

B C

2
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;fWo 2 :   lqe'hsf] Pp6f e'hfnfO{ nDAofpbf aGg] aflx/L sf]0f b'O{ cgf;Gg sf]0fx¿sf] 

of]ukmn;“u a/fa/ x'G5 .

yfxf lbOPsf] M lqe'h A B C  sf] e'hf B C  nfO{ laGb' D  ;Dd nDAofOPsf] 5 . 

A C D  afx\o sf]0f tyf A B C  / B A C  cgf;Gg leqL sf]0fx¿ x'g\ .

k|dfl0ft ug'{kg]{ M A C D  = A B C   + B A C

k|df0f M

tYox¿ sf/0fx¿
1. A B C  + A C B  + B A C  = 180° 1. lqe'hsf leqL sf]0fx¿sf] of]ukmn 180°  x'g]  

  ePsfn] .  -;fWo !_
 2. A C B  + A C D  = 180° 2. l;wf /]vfsf Ps}lt/ Pp6} laGb'df ag]sf sf]0fx¿
3. A B C  + A C B  + B A C  = A C B  + A C D 3. tYo 1 / 2 af6
4. A B C  + B A C  = A C D 4. tYo 3 df b'j} lt/af6 A C B  36fp“bf .
 k|dfl0ft eof] .

pbfx/0f 1

lbOPsf] lrqdf B E   A C   5 . olb E B C  = 30° ,  / D A C  = 200 eP 

-s_ A C D  -v_ A D B  -u_ A M B  sf] dfg kTtf nufpg'xf];\ .

;dfwfg M 

-s_  oxf“, B E   A C  5 . To;}n], B E C  = 90°  x'G5 . 

km]l/, B E C  df B E C  + E B C  + E C B  = 180°  

cyjf, 90°  + 30°  + A C D  = 180°  lsg, sf/0f lbg'xf];\ .]

cyjf,  A C D  + 120°  = 180°   [lsg, sf/0f lbg'xf];\ .]

cyjf,  A C D   =  180°  – 120°  [lsg, sf/0f lbg'xf];\ .]

cyjf,  A C D  = 60°

-v_ A D C  df A D B  = D A C  + A C D  [aflx/L sf]0f, cgf;Gg leqL sf]0fx¿sf] of]ukmn;“u a/fa/ 
 x'g] ePsfn] ]

 cyjf, A D B  = 20°  + 600 = 800

-u_  B M D  df, A M B   = M B D  + B D M

 cyjf,  A M B  = 300 + 800 = 1100

A

B C D
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 pbfx/0f  2

lbOPsf] lrqdf e'hf B C  nfO{ laGb' D  ;Dd nDAofOPsf] 5 . 
olb A B C  sf] cw{s B E  / A C D  sf] cw{s C E  eP k|dfl0ft ug'{xf];\ M

B A C  = 2 B E C

;dfwfg M

A B C  = 2 E B C   / A C D  = 2 E C D  [cw{sn] lbOPsf] sf]0fnfO{ b'O{ a/fa/ 
efudf af“8\g] ePsfn] . ]

B A C  + A B C  = A C D  [s'g} lqe'hdf afx\osf]0f, cgf;Gg leqL sf]0fx¿sf] of]ukmn;“u a/fa/ 
x'Gf] ePsfn] .]

cyjf, B A C  = A C D  - A B C  

cyjf, B A C  = 2 E C D  - 2 E B C  =2( E C D  - E B C )

E B C  + B E C  = E C D  [ B E C  df e'hf B C  nfO{ nDAofp“bf aGg] aflx/L sf]0f cgf;Gg leqL 
sf]0fx¿;“u a/fa/ x'g] ePsfn]]

cyjf, B E C  = E C D  – E B C  

cyjf, B A C  = 2 B E C   (tYo 2 / 3 af6 _ 

 cEof; 12.1 

1.  tn lbOPsf lrqx¿df x,  y / z sf] dfg kTtf nufpg'xf];\ .

 s_                     v_    u_  

 

 3_             ª_      r_  

D
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2. lqe'hsf leqL sf]0fx¿sf of]ukmnsf] tYonfO{ cfwf/ dfg]/ tnsf ax'e'hx¿sf leqL 

 sf]0fx¿sf] of]ukmn kTtf nufpg'xf];\ .  

 s_     v_      u_

3.  lbOPsf] lrqdf, A B C  / A C B  sf cw{sx¿ j|mdzM B O  / C O  5g\ . 
 B A C  = 600 5 . B O C  = 1200 x'G5 egL k|dfl0ft ug'{xf];\ .

4. lbOPsf] lrqdf e'hf B C  nfO{ b'a}lt/ laGb' D  / E  ;Dd nDAofOPsf] 
 5 . A B E  + A C D  + B A C  = 180°  x'G5 egL k|dfl0ft ug'{xf];\ .

5. lqe'h A B C  sf e'hfx¿ A B ,  A C  / B C  nfO{ j|mdzM b'j}lt/ nDAofpbf hDdf 
 km/s km/s slt cf]6f aflx/L sf]0fx¿ aGg ;S5g\ < tL ;a} aflx/L  
 sf]0fx¿sf] of]ukmn slt x'G5, kTtf nufpg'xf]; < o;sf ;fy} aflx/L  
 / leqL sf]0fsf] of]ukmnsf] cGt/;DaGw kTtf nufpg'xf];\ .

6.  tn lbOPsf] lqe'h A B C  sf] zLif{ laGb'x¿ A ,  B  / C  af6 
 hfg] u/L j|mdzM B C ,  C A  / A B  ;“u ;dfgfGt/ x'g] u/L 
 ;dfgfGt/ /]vfx¿ lvRg'xf];\ . k|To]ssf nflu lqe'h A B C  sf] 
 cfGtl/s sf]0fx¿sf] of]ukmn 1800 x'G5 egL k|dfl0ft ug'{xf];\ . 

12.2:  ;dlåafx' lqe'hsf u'0fx¿sf] k'li6 ( eri cation of properties of sosce es trian e

;dlåafx' lqe'h Ps ljz]if k|sf/sf] lqe'h xf], h;df s'g} b'O{ cf]6f e'hf a/fa/ x'G5g\ . b'O{ 
cf]6f e'hf ;dfg x'gfn] o:tf] lqe'h ;dldtLo lqe'h  x'g hfG5 . o; 
sf/0fn] o;df ljleGg u'0fx¿ 5g\ . ;dlåafx' lqe'hsf ;dfgafx'sf ljk/Lt sf]0fx¿ a/fa/  
x'G5g\ . o:tf u'0fx¿nfO{ ;}b\wflGts ;fWosf] ¿kdf k|dfl0ft ul/G5 . To:tf k|df0fdf b'O{ cf]6f 
lqe'h cg'¿k x'g] cj:yfsf] k|of]u x'g] ePsfn] lqe'hsf cg'¿ktfsf zt{x¿nfO{ oxf“ 5f]6s/Ldf 
k'g/fjnf]sg ul/Psf] 5 .

 
A  B  

C  D  S  R  

T

 

P  

Q
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E

 

B
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C  B  
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A
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b'O{ cf]6f lqe'hx¿ cg'¿k x'g] cj:yfx¿sf] k'g/fjnf]sg

-s_  Pp6f lqeh csf]{ lqe'hdfly 7\ofSs} ldNg] u/L /fVg ;lsg] eP s] xf]nf <

-v_  e'=sf]=e'=, sf]=e'=sf]= / e'=e'=e'= cj:yfx¿ eg]sf s] xf]nfg\ < o:tf cj:yfx¿ lsg cfjZos k/] xf]nfg\ <

-u_  s] ;dsf]0f, s0f{ / csf]{ Ps e'hfnfO{ ;=s=e'= n]Vg ;lsG5 xf]nf <

-3_  s] b'O{ cf]6f sf]0fx¿ / ltgLx¿larsf e'hf a/fa/ ePdf Pp6f lqe'h csf]{ lqe'hdfly 7\ofSs} 
 ldN5 xf]nf <

To:t}, e'=sf]=e'= cj:yfdf b'O{ cf]6f lqe'hx¿ cg'¿k x'G5g\ eg] e'=e'=sf]= cj:yfdf klg lqe'hx¿ 
cg'¿k xf]nfg\ < hf“r]/ x]/f}+ . oL cj:yfx¿nfO{ sDkf; / ?n/sf dfWodaf6 klg k'li6 ug{  
;lsPnf < k|of; u/f}+ .

;fWo 3:  ;dlåafx' lqe'hsf cfwf/sf sf]0fx¿ a/fa/ x'G5g\ .

yfxf lbOPsf] M A B C  Pp6f ;dlåafx' lqe'h xf] . hxf“ A B  = A C  5 . 

k|dfl0ft ug'{kg]{ M A B C  = A C B     

/rgf M B A C  sf] cw{s A D  lvrf}“ . 

k|df0f M

tYox¿ sf/0fx¿

1. A B D  / A C D  df 1.

(i ) A B  = A C  -e'_ i . Yffxf lbOPsf]af6

(i i ) B A D  = C A D  (sf]) i i  B A C  sf] cws{ A D  ePsfn] -/rgf_

(i i i ) A D  = A D  -e'_ i i i  ;femf e'hf ePsfn]
 B A D   C A D 2. e'=sf]=e'= cj:yfaf6
 A B D  = A C D 3.cg'?k lqe'hsf ;ª\ut sf]0fx¿ ePsfn] 

Kf|dfl0ft eof] .

;fWo 4:  s'g} lqe'hsf b'O{ sf]0fx¿ a/fa/ 5g\ eg] tL sf]0fsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ . 

-;fWo 3 sf] lanf]d_

yfxf lbOPsf] M A B C  df A B C  / A C B  a/fa/ 5g\ . 

k|dfl0ft ug'{kg]]{ M A B  = A C

/rgf M B A C  sf] cw{s A D  lvrf}“ .  

A

B D C

A

B D C
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k|df0f M

tYox¿ sf/0fx¿

1. A B D  / A C D  df

i . A B D  = A C D  -sf]=_ i . yfxf lbOPcg';f/

i i . B A D  = C A D  -sf]=_ i i . B A C  sf] cw{s A D  ePsfn] -/rgf_

i i i .A D  = A D  -e'=_ i i i . ;femf e'hf ePsfn]
2. A B D  A C D 2.sf]=sf]=e'= cj:yfaf6
3 A B   A C  3. cg'¿k lqe'hx? A B D  / A C D  sf ;ª\ut e'hfx¿ ePsfn]

k|dfl0ft eof] .

;fWo 5: ;dlåafx' lqe'hsf] zLif{sf]0fsf] cw{s cfwf/df nDa x'G5 / o;n] cfwf/nfO{ ;dlåefhg ub{5 .

yfxf lbOPsf] M ;dlåafx' A B C  df  A B  = A C   /
       B A C  sf] cw{s A D  5 .  

k|dfl0ft ug'{kg]]{ M B D  = D C  / A D   B C .    

( B D A  = C D A  = 900)

k|df0fM

tYox¿ sf/0fx¿

A B D  / A C D  df 1. 

i . A B  = A C  -e'=_ i . yfxf lbOPcg';f/

i i . B A D  = C A D  -sf]=_ i i . B A C  sf] cw{s A D  ePsfn] -/rgf_

i i i . A D  = A D  -e'=_ i i i . ;femf e'hf ePsfn]
 A B D  A C D 2. e'=sf]=e'= cj:yfaf6

3. B D  = D C   3. cg'¿k lqe'hx¿ A B D  / A C D  sf ;ª\ut e'hfx¿ ePsfn]
4. B D A  = C D A 4. cg'¿k lqe'hx¿ A B D  / A C D  sf ;ª\ut sf]0fx¿ ePsfn]
 B D A  + C D A  =  1800 5. l;wf /]vfdf Ps}lt/ ag]sf sf]0fx¿sf] of]ukmn ePsfn]

  B D A  = C D A  =  900 6. tYo 4 / 5 af6
7. A D B C 7.  tYo 6 af6

 k|dfl0ft eof] .

A

B D C
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;fWo 6 M ;dlåafx' lqe'hdf cfwf/sf] nDafw{sn] zLif{sf]0fnfO{ cfwf u5{ . -;fWo 5 sf] lanf]d_

yfxf lbOPsf] M A B C  df A B  = A C  5 / B C  sf] nDafw{s A D  5 .

k|dfl0ft ug'{kg]{ M B A D  = C A D

k|df0f M

tYox¿ sf/0fx¿

 A B D  / A C D  df

i i ) A D B  = A D C  -;=_ (i ) yfxf lbOPcg';f/

(i i ) A B  = A C  -s=_ (i i ) yfxf lbOPcg';f/

(i i i ) B D  = D C  -e'=_ (i i i ) B C  sf] nDafw{s A D  ePsfn]
2. A B D  A C D  2.;=s=e'= cj:yfaf6
3. B A D  = C A D  3.cg'¿k lqe'hx¿ B A D  / C A D  sf ;ª\ut 

sf]0fx¿ ePsfn] .
k|dfl0ft eof] .

pbfx/0f : 1

lbOPsf lrqx¿df olb A B  = A C  eP x°  sf] dfg kTtf nufpg'xf];\ .

  s_      -v_

       

A

B D C

 ;dfwfg M

s_  (i ) B A C  = 50° ,  A B  = A C  [yfxf lbOPsf]af6]

  (i i )  A B C  = A C B    [;dlåafx' lqe'hsf  cfwf/sf sf]0fx¿ ePsfn]] ]

     (i i i ) A B C  + A C B  + B A C  = 180°  [lqe'hsf leqL sf]0fx¿sf] of]ukmn 1800  x'g] ePsfn]]

cyjf, x°  + x° + 50°  = 180°

cyjf,    2x°  = 130°

cyjf,     x°  =  
2

130o

                   x°  =  65°
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v_  (i ) A B C  = 6x° ,  B A C  = 3x° ,  A B  =A C   [yfxf lbOPsf]af6]

 (i i ) A B C  = A C B      [;dlåafx' lqe'hsf cfwf/sf sf]0fx¿ ePsfn]]

 (i i i ) A B C  + A C B  + B A C   = 180°   [lqe'hsf leqL sf]0fx¿sf] of]ukmn 1800 x'g] ePsfn]]

cyjf,   6x° + 6x°  + 3x°  = 180°

cyjf,   15x°   = 180°

cyjf,    x0
0180

15


    x°  = 12°

pbfx/0f : 2

tn lrqdf lbOPsf] hfgsf/Lsf cfwf/df x sf] dfg kTtf nufpg'xf];\ .

 -s_    -v_

    

;dfwfg M

-s_  (i ) A B C  = yfxf lbOPsfaf6]

 (i i ) A B  = A C  [lqe'hsf a/fa/ sf]0fsf ;Dd'v e'hfx¿ ePsfn] ]

cyjf, 

cyjf,        x = 4

v_  (i )   A B  = A C ,  A D  yfxf lbOPsfaf6]

 (i i )  B D  = D C  [;dlåafx' lqe'hdf nDa /]vfn] cfwf/nfO{ b'O{ a/fa/ efudf af“8\g] ePsfn]]

  cyjf, 

    x = 3
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pbfx/0f : 3

lbOPsf] lrqdf    /    5 eg] k|dfl0ft ug'{xf];\ M   

-s_ A P  = B P   -v_ P A B  = P B A  

;dfwfg M

yfxf lbOPsf] M P Q  = P R  / A Q  = B R

k||dfl0ft ug'{kg]{ M s_ A P  = B P

-v_ P A B  = P B A  

1.  A P Q  / B R P  df 

 (i ) P Q  = P R  -e'=_   [yfxf lbOPsfaf6 ]

 (i i ) P Q A  = P R B  -sf]=_ [;dlåafx' lqe'h P Q R  sf cfwf/sf sf]0fx¿ ePsfn]]

 (i i i ) Q A  = B R  -e'=_   [yfxf lbOPsfaf6]

2.  A P Q  B R P    [ e'=sf]=e'= cj:yfcg';f/]

3.  A P  = B P ;  Q P A  = R P B   [cg'¿k lqe'hx¿ A P Q  / R P B  sf] ;ª\ut e'hfx¿ / 
     sf]0fx¿ ePsfn]]

4. P Q A  + A P Q  = P R B  + R P B   [a/fa/ sf]0fx¿sf] of]ukmn ePsfn]]

5. P A B  = P B A  [lqe'hsf] s'g} Pp6f e'hfnfO{ nDAofp“bf aGg] afx\osf]0f leqL cgf;Gg 
 b'O{ sf]0fsf] of]ukmn;“u a/fa/ x'g] ePsfn] . 

 s_ A P  = B P      -v_ P A B  = P B A    [tYo 3 / 5 af6]

 cEof; 12.2

1. tn lrqdf lbOPsf] hfgsf/Lsf cfwf/df x sf] dfg kTtf nufpg'xf];\ .

 -s_    -v_                 -u_
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2. tn lrqdf lbOPsf] hfgsf/Lsf cfwf/df x° ,  y°  / z °  sf] dfg kTtf nufpg'xf];\ .

 -s_       -v_

 

3. -s_  lbOPsf] lrqdf    /   eP 
  A P  = A Q  x'G5 egL k|dfl0ft ug'{xf];\ .  

 

 -v_ lbOPsf] lrqdf A O  = O B  eP   0  
  x'G5 egL k|dfl0ft ug'{xf];\ . 

 -u_  lbOPsf] lrqdf  /  ;dlåafx' 

  lqe'hx¿ x'G5g\ egL k|dfl0ft ug'{xf];\ .  

4. ;dafx' lqe'hsf ltg cf]6} sf]0fx¿ a/fa/ x'G5g\ egL k|dfl0ft ug'{xf];\ . ;fy} o;sf] lanf]dsf] 
 syg n]vL k|dfl0ft ug'{xf];\ .

5.   s] ;dafx' lqe'h ;dlåafx' lqe'h xf], JofVof ug'{xf];\ .

6. ;dlåafx' lqe'h /]vfª\lst cfs[ltx¿ s'g s'g j:t'x¿df b]Vg ;lsG5 ;"rL agfpg'xf];\ .

12.3  lqe'hsf sf]0fx¿ / e'hfx¿sf] ;DaGw ( e ation et een i es an  n es of a 
 T riangle)

lj|mofsnfk M lrq g+ 1 df h:t} Pp6f /]vfv08 A B  lvrf}“ . laGb' A  af6 sDkf;sf ;xfotfn] 
Pp6f lglZrt gfksf] rfk sf6f}“ . pSt rfkdf C ,  D ,  E ,  F  laGb'x¿ b]vfcf}“ .

 F  E  D  
C  

A  B  

 lrq g+ 1       lrq g+ 2 
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lrq g+ 2 h:t} laGb'x¿ C ,  D ,  E  / F  nfO{ A  / B  ;“u hf]8f}“ . tn lbOPsf k|Zgx¿sf] cjnf]sg / 
dfkg u/L hjfkm lbg] k|of; u/f}“ . 

-s_  cfwf/ A B  df hDdf slt cf]6f lqe'hx¿ ag] <

-v_ k|To]s lqe'hdf ;aeGbf nfdf] e'hf s'g xf] <

-u_ k|To]s lqe'hdf ;aeGbf 5f]6f] e'hf s'g xf] <

-3_  k|To]s lqe'hdf ;aeGbf 7'nf] sf]0f s'g xf] <

-ª_  k|To]s lqe'hdf ;aeGbf ;fgf] sf]0f s'g xf] <

-r_  laGb' A  / B  df ag]sf sf]0fx¿sf] gfkdf s;/L kl/jt{g eof] <

lqe'hdf e'hfsf] nDafOsf] cGt/ ;DaGw  ( e ation amon  si es in a trian e

k|of]ufTds sfo{ 1 -s_ M ljleGg nDafOsf af“;sf l;Gsfx¿sf] d'7f tof/ u/L ljb\ofyL{x¿nfO{ 
;d"xdf af“8f}“ . nfdf / 5f]6f l;Gsfsf] k|of]uaf6 k|To]s ;d"xnfO{ lqe'hfsf/ cfs[ltx¿ lgdf{0f 
ug{ nufcf}+ . s:tf l;Gsfx¿n] lqe'hfsf/ ag] / s:tfn] ag]gg\ . To:tf l;Gsfx¿ cnu cnu  
/fVg nufcf}“ . dflysf lj|mofsnfkx¿af6 lqe'hsf e'hfx¿sf lar s:tf] ;DaGw kfOof] k|of]ufTds 
cEof; u/f}“ . ;d"xdf lgisif{ kTtf nufO{ sIffsf]7fdf k|:t't u/f}“ . To;kl5 tnsf k|of]ufTds 
cEof; u/f}“ .

k|of]ufTds sfo{ g+ M1 (v)

lrqdf b]vfOPh:t} km/s km/s gfksf ltg cf]6f lqe'hx¿ lvRg'xf];\ .

 

 lrq g+ M 1 -s_     lrq g+ 1 -v_       lrq g+ M 1 -u_  

k|To]s lqe'hsf e'hfx¿ Gffkf}“ / b'O{ cf]6f e'hfx¿sf] of]u klg lgsfNg'xf];\ . k|fKt glthfnfO{ tn 
lbOPsf] tflnsfdf eg'{xf];\ .

lqe'h A B  B C  A C  A B  + A C A B  + B C B C  + A C

1-s_

1-v_

1-u_

lgisif{ M ========================================================================================================
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 lrq g+ M2-s_   lrq g+ M 2-v_   lrq g+ M2-u_

k|To]s lqe'hsf] ;aeGbf nfdf] e'hf / o;sf] ;Dd'v sf]0f tyf ;aeGbf 5f]6f] e'hf / o;sf] 
;Dd'v sf]0f gfkL tn lbOPsf] tflnsfdf eg'{xf];\ .

lqe'h ;aeGbf 5f]6f] 
e'hf

;aeGbf 
5f]6f] e'hfsf] 
;Dd'v sf]0f

;aeGbf 
nfdf] e'hf

;aeGbf 
nfdf] e'hfsf] 
;Dd'v sf]0f

sf]0f / 
e'hfx¿sf] 

t'ng

2-s_

2-v_

2-u_

lgisif{ M =========================================================================================================

2. -v_ sf]0f e'hfsf] ;DaGw ( n e  si e re ation

dflysf] k|of]ufTds sfo{df sf]0f / e'hflarsf] ;DaGwsf] k/LIf0f ul/of] . o;af6 lqe'hdf 7'nf] 
e'hfsf] ;Dd'v sf]0f ;fgf] e'hfsf] ;Dd'v sf]0feGbf 7'nf] x'G5 eGg] glthf b]lvof] . o;sf] lanf]d 

 nfO{ sf]0f – e'hfsf ¿kdf hgfp“bf 7'nf] sf]0fsf] ljk/Lt e'hf ;fgf] sf]0fx¿ ljk/Lt 
e'hfeGbf 7'nf] x'G5 egL k|of]ufTds ¿kdf k'li6 ug'{xf];\ .

k|of]ufTds sfo{ g+ M 3 

s'g} /]vfdf gkg]{ laGb'af6 To; /]vfdf lvlrPsf /]vf v08x¿dWo] nDa ;a}eGbf 5f]6f] x'G5 . ;]6  
:Sjfo/sf] k|of]u u/L laGb' A  af6 /]vf B C  df nDa A D  lvrf}“ . nDa A D  sf] b'j}lt/ kg]{ u/L A E  / A F , A G  
/ A H ,  A I  / A J  lvrf}“ . o;/L lvlrPsf /]vfv08x¿dWo] nDafOsf] cfwf/df ;aeGbf 5f]6f] s'g b]lvG5  
;aeGbf nfdf] s'g b]lvG5, 5nkmn u/f}“ . 

 

M  L  

K   

M  
L  

K  

k|of]ufTds sfo{ g+ M 2 -s_

lrqdf lbOP h:t} ltg cf]6f km/s km/s gfksf ljifdafx' lqe'hx¿ lvRg'xf];\ .
K

L M
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lbOPsf] lrqdf nDafOsf] cfwf/df A D  <  A F <  A H  <  A J  5 eg]/ s;/L k'li6 ug{ ;lsG5, ljj]rgf 
ug'{xf];\ .

s'g} lqe'hdf 7'nf] sf]0fsf] ljk/Lt e'hf ;fgf] sf]0fsf] ljk/Lt  
e'hfeGbf 7'nf] x'G5 eGg] syg / afx\osf]0f cgf;Gg leqL  
sf]0feGbf 7'nf] x'G5 eGg] klxn] :yflkt sygsf cfwf/df  
k'li6 u/f}“ . o;kl5 tnsf] k|of]ufTds sfo{ g+= 4 u/f}“ .

dfly plNnlvt sygsf] lanf]d syg n]vL 5nkmn ug'{xf];\ .

;dsf]0f lqe'hdf e'hfx¿sf] gfksf] ;DaGw

;]6 :Sjfo/sf] k|of]u u/L ;d"xdf Ps Ps cf]6f ;dsf]0f lvrf}“ . b'j} e'hfsf clGtd laGb'x¿  
hf]8L ;dsf]0f lqe'hx¿ lvrf}+“ / s0f{sf] nDafO gfkf}“ . pSt ;dsf]0f lqe'hsf ltg cf]6} e'hfx¿df 
ju{ lvrf}“ . tL ju{x¿sf] If]qkmn lgsfnf}“ s0f{ / af“sL e'hfdf ag]sf ju{x¿sf] If]qkmn t'ngf  
u/f}}“ . n]vflrqdf 3,  4,  5 / 6,  8,  10 O~r gfk ePsf lqe'hx¿ lvrL pSt ;DaGw k'li6 u/f}“ . 
o;kl5 tnsf] k|of]ufTds sfo{ g+= 4 u/f}“ .

k|of]ufTds sfo{ g+ M 4

lrqdf lbOP h:t} ;]6 :Sjfo/sf] k|of]u u/L km/s km/s gfksf ltg cf]6f ;dsf]0f lqe'hx¿ lvrf}“ .

    

lrq g+ M 4-s_    lrq g+ M 4-v_    lrq g+ M 4-u_ 

k|To]s e'hfsf] gfk lncf}“ / ltgLx¿sf] ju{ lgsfnf}“ . k|fKt gfkcg';f/ tn lbOPsf] tflnsf e/f}“ .

lrq g+ A B  sf] 
nDafO

B C  sf] 
nDafO

A C  sf] 
nDafO

A B 2 + B C 2 A C 2

4-s_

4-v_

4-u_

lgisif{ M =========================================================================================================

 

A  

D  F  H   J  E  G  I  B   C  
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cfk"mn] n]v]sf lgisif{x¿ tn lbOPsf lgisif{x¿;“u ldNof] ldn]g, bf“h]/ x]/f}“ . 

k|of]ufTds 

sfo{

                      lgisif{

1 lqe'hsf h'g;'s} b'O{ e'hfx¿sf] of]u t];|f] e'hfeGbf 7"nf] x'G5 .
2 s'g} lqe'hsf] 7'nf] sf]0fsf] ;Dd'v e'hf ;fgf] sf]0fsf] ;Dd'v e'hfeGbf 7'nf] x'G5 . 

s'g} lqe'hsf] nfdf] e'hfsf] ;Dd'v sf]0f, 5f]6f] e'hfsf] ;Dd'v sf]0feGbf 7'nf] x'G5 . 
3 Pp6f afx\o laGb'af6 s'g} /]vf;Dd lvlrPsf /]vfv08x¿ dWo] nDa ;aeGbf 5f]6f] x'G5 .
4 ;dsf]0f lqe'hdf s0f{sf] ju{ cGo b'O{ e'hfx¿sf] ju{sf] of]ukmn;“u a/fa/ x'G5 . 

k|of]ufTds sfo{ g+ 4 nfO{ kfOyfuf]/; ;fWo eGg] ul/G5 lsgeg] o;sf] gfd ul0ft1 

" kfOyfuf]/;"  sf] gfdaf6 /flvPsf] xf] . o;sf] k|of]u Hofldltdf afx]s cGo ul0ftsf If]qx¿df 
;d]t x'G5 . lqe'hsf sf]0f / e'hfx¿sf] ;DaGw tyf e'hfx¿ / sf]0fx¿sf] cGt/ ;DaGwnfO{ k|:6 
kfg{ tn lbOPsf k|Zgx¿df cfwfl/t eO{ 5nkmn ug'{xf];\ .

-s_  s'g} klg sf]0fsf] cfsf/ a9fp“bf / 36fp“bf To;sf] e'hfsf gfkdf klg km/s k5{, lsg xf]nf <

-v_ Pp6f emf]n'ª\u] k'n cyjf 7'nf gbLx¿df agfOPsf k'nx¿sf] ef/ ;aeGbf a9L k'nsf] s]Gb|df  
 x'G5 lsg xf]nf <

-u_  s] s'g} klg ;dsf]0f lqe'hdf s0f{sf] ju{  nDasf] ju{ ± cfwf/sf] ju{nfO{ u|fkmdf s;/L b]vfpg 
 ;lsG5 xf]nf <

-3_  s'g} klg lqe'h agfpg b'O{ cf]6f e'hfx¿sf] gfksf] of]u t];|f] e'hfeGbf a9L geP s] x'G5 xf]nf <

pbfx/0f :  1

 df olb   0 /   0 eP ;a}eGbf nfdf] e'hf / ;a}eGbf 5f]6f] e'hf s'g 

xf]nf, kTtf nufpg'xf];\ .

;dfwfg M 

oxf“, B A C  = 500,  A B C  = 600.

xfdLnfO{ yfxf 5, B A C  + A B C  + A C B  = 1800 

cyjf, 500 + 600 + A C B  = 1800

cyjf,  110°   + A C B  = 1800

cyjf,  A C B  = 1800 - 1100

cyjf,   A C B  = 700
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oxf“ ;aeGbf 7'nf] sf]0f A C B  ePsfn] To;sf] ljk/Lt e'hf A B  ;aeGbf nfdf] e'hf xf] eg] ;aeGbf 
;fgf] sf]0f B A C  ePsfn] To;sf] ljk/Lt e'hf B C  lqe'h A B C  sf] ;aeGbf 5f]6f] e'hf x'G5 .

pbfx/0f : 2

lrqdf  /  5g\ . olb A D B C  eP A D

sf] gfk kTtf nufpg'xf];\ .

;dfwfg M

ox“F,
  / A D  B C  [ yfxf lbOPsf]]

 B D  = D C   = 
2
1

;dlåafx' lqe'hdf zLif{laGb'af6 cfwf/df lvlrPsf] nDan] cfwf/nfO{ b'O{ a/fa/ 
    efudf af“8\g] ePsfn]] 

  A B 2 = A D 2 + B D 2   [;dsf]0f A D B  df kfOyfuf]/; ;fWocg';f/ ]

 cyjf, (25)2= (A D )2 + (7)2

 cyjf, 625 =  (A D )2 + 49

 cyjf, 576 = (A D )2

 cyjf, 567  = A D

 cyjf,  24 = A D

 A D  sf] gfk x'G5 .

pbfx/0f : 3

lbOPsf] lrqdf A B  = B C  eP A D  / C D  sf] lardf s:tf]

;DaGw xf]nf,  kTtf nufpg'xf];\ . 

;dfwfg M 

oxf“, A B C  df A B  = B C  ePsfn] A B  / B C  sf ;Dd'v sf]0fx¿ B A C  / A C B  sf] gfk a/fa/ 
x'G5 . To;}n] B A C  sf] gfk A D B  eGbf sd x'G5 .

km]l/ A C D  df A D  sf] ;Dd'v sf]0f B C A  xf] eg] C D  sf] ;Dd'v sf]0f D A C  xf]] . D A C  sf] 
dfg B A C  eGbf sd x'G5 . To;}n] D A C  sf] gfk A C B  eGbf sd x'G5 . 

lqe'hsf e'hf / sf]0fsf] ;DaGwsf cfwf/df e'hf A D  sf] gfk e'hf C D  sf] gfkeGbf a9L x'G5 .

5f]6s/Ldf 

(i ) B A C  = B C A  (i i ) D A C  <  B C A   (i i i ) C D  <  A D  x'G5 .
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cEof; M 12.3

1. tnsf] s, v, u df lbPcg';f/ gfk ePsf ]  df 

 (i ) ;aeGbf nfdf] e'hf  (i i ) ;aeGbf 5f]6f] e'hf 

 (i i i ) ;aeGbf 7'nf] sf]0f   ;aeGbf ;fgf] sf]0f s'g xf], n]Vg'xf];\ .

 -s_  B A C  = 90° ,  A B C  = 50°

 -v_  A B C  = 2 A C B ,  B A C  = 80°

 -u_  A B C  + A C B  = 120° , A B C  + B A C  = 90° ,  C A B  + A C B  = 150°

2. -s_  A B C  df  /  eP B C  sf] gfk slt x'G5, kTtf nufpg'xf];\ .

 -v_   /  e'hfx¿sf] gfk ePsf] lqe'h ;dsf]0f lqe'h xf], xf]Og, kTtf nufpg'xf];\ .

 -u_  2 + n 2 2 – n 2 /  Pp6f ;dsf]0f lqe'hsf e'hfx¿ x'g egL k|dfl0ft ug'{xf];\, 
  hxf“  / n  wgfTds ;ª\Vofx¿ x'g\ .

 -3_   nfdf] e'hf ePsf] ;dafx' (e q u i l at e r al ) lqe'hsf] zLif{laGb'b]lv cfwf/;Ddsf] 
  nDa /]vfsf] nDafO -prfO_ slt x'G5, kTtf nufpg'xf];\ .

3. -s_  lbOPsf] lrqdf A B  = A C  5 . s] A B  >  A D  n]Vg ;lsG5 lsg <

 -v_  lrqdf A B C D  Pp6f cfot xf] . olb  / 
   eP B D  / A D  sf] nDafO slt x'G5, kTtf 
  nufpg'xf];\ .

 

 -u_  laGb' P  af6 /]vf A B  df slt cf]6f /]vfv08x¿ 
  lvRg ;lsG5 < ltgLx¿dWo] ;aeGbf 5f]6f] s''g  
  xf]nf n]Vg'xf];\ .

k|of]ufTds sfo{

1. lgDg gfkx¿dWo] s'g s'gn] lqe'h aGg ;S5 / s'g s'gn] aGb}g, kTtf nufO{ sf/0f;d]t 

 lbg'xf];\ .

 -s_  1,  2,  3  -v_ 2,  3,  4  -u_ 3,  4,  5  

 -3_  3,  4,  8  -ª_ 7,
2
1

4,
2
1

3
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13.0  k'g/fjnf]sg

tn lbOPsf lrqx¿nfO{ sIffsf]7fsf leTtfx¿df ljleGg km/s km/s 7fp“df Ps Ps cf]6f 5'6\6f 
5'6\6} 6f“;f}“ . ;a} ljb\ofyL{x¿nfO{ Pskl5 csf]{ ub}{ pSt lrqx¿sf] cjnf]sg u/L k|To]s lrqsf] 
lgisif{ cfcfk\mgf] sfkLdf n}vf}“ . ;a} lrqx¿n] s] s] b]vfpg vf]h]sf 5g\, cfcfk\mgf] ;d"xdf 5nkmn 
u/L lrq;lxt a'“bfut ¿kdf sfkLdf n]Vg'xf];\ . 

   -s_    -v_    -u_

 -3_      -ª_    -r_

a'“bfx¿ tof/ ul/;s]kl5 sIffdf k|:t't ug'{xf];\ . ;d"xut ¿kdf Ps ;d"xn] csf]{ ;d"xsf] k|:tl'tdf 
Ps cfk;df k[i7kf]if0f lbg'xf];\ . 

dflysf] 5nkmnsf] lgisif{nfO{ lgDgfg';f/ k|:t't ug{ ;lsG5 .

;Dd'v e'hfx¿ ;dfgfGt/ ePsf] rt'e'{hnfO{ ;dfgfGt/ rt'e'{h (parallelogram) elgG5 . o; 
kl/efiffsf cfwf/df Hofldltsf cGo tYox¿ k|of]u u/L ;dfgfGt/ rt'e'[{hsf ljz]iftfx¿ k|dfl0ft 
ul/Psf] 5 . o;sf d'Vo ljz]iftfx¿ lgDgfg';f/sf 5g\ M

;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ a/fa/ x'G5g\ .

;dfgfGt/ rt'e'{hsf ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .

  

 

;dfgfGt/ rt'e'{hx¿ (Parallelograms)

kf7

1313
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;dfgfGt/ rt'e'{hsf ljs0f{x¿ k/:k/ ;dlåefhg x'G5g\ .

plNnlvt ;dfgfGt/ rt'e'{hsf ljz]iftfx¿sf] k|of]ufTds k/LIf0f cl3Nnf sIffx¿df g} 
ul/;s]sf 5f}“ . oxf“ ltgLx¿nfO{ ;}b\wflGts ¿kdf k|dfl0ft ug]{ 5f}“ .

13.1  ;dfgfGt/ rt'e'{hsf ljz]iftfx¿sf] ;}b\wflGts k|df0f (Theoreti cal proof 
      of properti es of parallelogram)

;fWo  1

;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ / ;Dd'v sf]0fx¿ a/fa/ x'G5g\ .

yfxf lbOPsf] M

;dfgfGt/ rt'e'{h ABCD 5 h;df AB // CD / 

AD// BC 5 .

k|dfl0ft ug'{kg]{ M 
1.  ABC = ADC, DAB = BCD

2.  AB = CD, AD = BC

/rgf M laGb' B / D hf]8f}+ .

k|df0f M

tYox¿ sf/0fx¿
1. ABD  / BCD df 1.

i.
ii
iii

ABD = BDC
AC = AC

ADB = CBD

i.
ii.

iii.

AB//CD df PsfGt/ sf]0fx¿
;femf e'hf
AD//BC df PsfGt/ sf]0fx¿

2 ABD BCD 2. sf]= e'= sf]=  tYocg';f/
3. AB = CD / AD = BC 3. cg¿k lqe'hsf ;ª\ut e'hfx¿ a/fa/ x'G5g\ .

4. DAB = BCD 4 cg'¿k lqe'hsf ;ª\ut sf]0fx¿ a/fa/ x'G5g\ .
5. ABD + DBC = BDC + 

ADB
5. a/fa/ sf]0fdf a/fa/ sf]0fx¿ Hff]8\bf a/fa/ g} 

x'G5 .

6. ABC = ADC 6. tYo 5 af6

ctM AB = CD, AD =  BC / ABC = ADC, DAB =  BCD 

k|dfl0ft eof] .

A B 

C D 
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;fWo 2 -;fWo 1 sf] lanf]d ‘s’_

;Dd'v e'hfx¿ a/fa/ ePsf] rt'e'{h ;dfgfGt/ rt'e'{h x'G5 .

yfxf lbOPsf] M

rt'e'{h ABCD 5 h;df AB = CD / AD =  BC 5 .  

k|dfl0ft ug'{kg]{ M ABCD Pp6f ;dfgfGt/ rt'e'{h xf] .

cyf{t\, AB // CD / AD // BC

/rgf M ljs0f{ AC lvrf}“ .

k|df0f M 

tYox¿ sf/0fx¿
1. ABC / ACD df 1.

i.

ii.

AB = CD

AD = BC

AC =AC

i.

ii.

iii.

Yffxf lbOPsf]

Yffxf lbOPsf]

;femf e'hf
2. ABC ACD 2. e'= e'= e'= tYocg';f/
3. ACB = DAC

BAC = ACD 

3. cg'¿k lqe'hsf ;ª\ut sf]0fx¿ a/fa/ x'G5g\ .

4. AB // CD , AD //BC 5. PsfGt/ sf]0fx¿ a/fa/ ePsfn] .

 ctM ABCD  Pp6f ;dfgfGt/ rt'e'{h xf] .    

k|dfl0ft eof] .

;fWo 3 -;fWo 1 sf] lanf]d ‘v’_

;Dd'v sf]0fx¿ a/fa/ ePsf] rt'e'{h ;dfgfGt/ rt'e'{h x'G5 .

yfxf lbOPsf] M

rt'e'{h ABCD 5 h;df ABC = ADC / DAB = BCD 5 .  

k|dfl0ft ug'{kg]{ M

ABCD Pp6f ;dfgfGt/ rt'e'{h xf] . cyf{t\, AB // CD / AD // BC

/rgf M ljs0f{ AC lvrf}“ .

A B

C D 

A

D

B

C
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k|df0f M 

tYox¿ sf/0fx¿
1. ABC + BCD + CDA + DAB = 

3600

1. rt'e'{hsf leqL sf]0fx¿sf] of]ukmn 
3600 x'G5 . 

2. ABC + BCD + ABC + BCD = 
3600

Or, 2 ABC+  2 BCD = 3600

Or, ABC+  BCD = 1800

2. ABC = CDA / DAB = BCD 
ePsfn] .

3. AB//CD 3. j|mdfut leqL sf]0fsf] of]ukmn 1800 
ePsfn] .

4. To;} u/L,  BCD  + CDA = 180° 3. sf/0f 1, 2 h:t}  .
5.      BC // AD 5. j|mdfut leqL sf]0fsf] of]ukmn 1800 

ePsfn] .
6. AB // CD , BC//AD 6. 3 / 5 af6 
7. ctM ABCD Pp6f ;dfgfGt/ rt'e'{h 

xf] .   

7. ljk/Lt e'hfx¿ ;dfgfGt/ ePsfn] .

k|dfl0ft eof] .

;fWo 4

b'O{ cf]6f a/fa/ / ;dfgfGt/ /]vfv08sf Ps}lt/sf 5]p 5]psf laGb'x¿ hf]8\g] /]vfv08x¿ 

klg a/fa/ / ;dfgfGt/ g} x'G5g\ .

yfxf lbOPsf] M

AB / CD b'O{ cf]6f a/fa/ / ;dfgfGt/ /]vfv08x¿ 5g\ . AB =  CD / AB//CD 5g\ . ;fy} 5]px¿ 
A / C ; B /  D klg hf]l8Psf 5g\ .

k|dfl0ft ug'{kg]{ M

AC = BD / AC// BD

/rgfM  laGb' B / C hf]8f}“ .

A B 

D C 
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k|df0f M 

tYox¿ sf/0fx¿ 
1. ABC / BCD df 1

i.

ii.

iii.

AB = CD

ABC = BCD

BC = BC

i.

ii.

iii.

yfxf lbOPsf]
AB//CD df ag]sf PsfGt/ sf]0fx¿
;femf e'hf

2. ABC BCD 2. e'= sf]= e'= tYocg';f/
3. AC = BD 3. cg¿k lqe'hsf ;ª\ut e'hfx¿ a/fa/ x'G5g\ .
4. ACB  = CBD 4. cg'¿k lqe'hsf ;ª\ut sf]0fx¿ a/fa/ x'G5g\ .
5. AC // BD 5. PsfGt/ sf]0fx¿ a/fa/ ePsfn] .

ctM  AC= BD / AC // BD x'G5 .       

k|dfl0ft eof] .

;fWo 5

a/fa/ / ;dfgfGt/ /]vf v08sf ljk/Ltlt/sf 5]p 5]psf laGb'x¿ hf]8\g] /]vfv08x¿ cfk;df 

;dlåefhg x'G5g\ .

yfxf lbOPsf] M PQ = RS / PQ // RS 5 . h;df ljk/Lt  5]px¿ j|mdzM P / S tyf Q / R  hf]l8Psf] 5 .
/]vfv08x¿ PS / QR laGb' O df sfl6Psf 5g\ .

k|dfl0ft ug'{kg]{ M

PO = OS / QO = OR cyf{t, PS / QR cfk;df ;dlåefhg x'G5g\ .

k|df0f M

tYox¿ sf/0fx¿
1. POQ  / ROS df 1.

i.

ii.

iii.

OPQ = OSR

PQ =RS

PQO = SRO

i.

ii.

iii.

PQ//RS df ag]sf PsfGt/ sf]0fx¿

Yffxf lbOPsf]

PQ//RS df ag]sf PsfGt/ sf]0fx¿
2. POQ ROS 2. sf]= e'= sf]= tYocg';f/
3. PO =  OS , QO = OR 3. cg'¿k lqe'hsf ;ª\ut e'hfx¿ 

a/fa/ x'G5g\ .
4. PS / QR cfk;df ;dlåefhg eP . 4. tYo 3 af6

k|dfl0ft eof] .

P Q 

O 

R S 
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;fWo 6

;dfgfGt/ rt'e'{hsf ljs0f{x¿ cfk;df ;dlåefhg x'G5g\ .

yfxf lbOPsf] M  PQRS Pp6f ;dfgfGt/ rt'e'{h xf] h;df 
ljs0f{x¿ PR / QS laGb' O df k|ltR5]bg ePsf 5g\ .

k|dfl0ft ug'{kg]{ M  PO = OR / SO = OQ

k|df0f M 

tYox¿ sf/0fx¿
1. POQ / ROS df 1.

i.

ii.

iii.

OPQ = ORS

PQ = RS

OQP  = OSR

i.

ii.

iii.

PQ // SR df ag]sf PsfGt/ sf]0fx¿

;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ 

PQ// SR df ag]sf PsfGt/ sf]0fx¿
2. POQ  ROS 2. sf]= e'= sf]= tYocg';f/
3. PO = OR, QO= OS 3. cg'¿k lqe'hsf ;ª\ut e'hfx¿ a/fa/ x'G5g\ .

ctM ;=r= ABCD  sf ljs0f{x¿ ;dlåefhg x'G5g\ . 

k|dfl0ft eof] .

;fWo 7 -;fWo 6 sf] lanf]d_

olb s'g} rt'e'{hsf ljs0f{x¿ cfk;df ;dlåefhg x'G5g\ eg] pSt 

rt'e'{h ;dfgfGt/ rt'e'{h x'G5 .

yfxf lbOPsf]M ABCD Pp6f rt'e'{h xf] . h;df ljs0f{x¿ AC / 
BD laGb' O df sfl6Psf 5g\ / cfk;df ;dlåefhg ePsf 
5g\ . AO = OC / DO = OB 5 .

k|dfl0ft ug'{kg]{ MABCD Pp6f ;dfgfGt/ rt'e'{h xf] . 

k|df0f M 

tYox¿ sf/0fx¿
1. AOB / DOC df 1

i.

ii.

iii.

AO = OC

AOB  = COD

OB = OD

i.

ii.

iii.

yfxf lbOPsfaf6

zLiff{led'v sf]0fx¿ ePsfn]

yfxf lbOPsfaf6

P Q 

R S 

O 

D C 

B A 

O 
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2. AOB  DOC 2. e'= sf]= e'= tYocg';f/ 
3. AB  = DC 3. cg'?k lqe'hsf ;ª\ut e'hfx¿ a/fa/ x'G5g\ .
4. OBA = ODC 4 cg'?k lqe'hsf ;ª\ut sf]0fx¿ a/fa/ x'G5g\ .
5. AB // DC 5. PsfGt/ sf]0fx¿ a/fa/ ePsfn] .
6. AD // BC , AD = BC 6. AB // DC / AB = DC ePsfn] .
7. ABCD Pp6f ;=r=xf] . 7. ;Dd'v e'hfx¿ a/fa/ / ;dfgfGt/ ePsfn] .

k|dfl0ft eof] .

pbfx/0f 1

lbOPsf] lrqdf x / y sf] dfg kTtf nufpg'xf];\ .

;dfwfgM

xfdLnfO{ yfxf 5, 

(i)   BAE + EDC = 1800

 [     AB //CD df j|mdfut leqL sf]0fx¿ 

cyjf, EDC  = 1800- BAE = 1800 -1160 = 640

(ii)  DEC + ECD + EDC = 1800        [     CDE sf leqL sf]0fx¿sf] of]ukmn ]

cyjf,  y + ECD + 640 = 1800

cyjf,  y +y   = 1800- 640

cyjf,  2 y   = 1160

To; sf/0f,  y = 580

km]l/ BCD  = BAD = 1160

cyjf, x + y = 1160   [    ;=r= ABCD sf ;Dd'v sf]0fx¿ ]

cyjf, x = 1160 - y = 1160- 580 = 580

pbfx/0f 2

;“u}sf] ;dafx' rt'e'{h PQRS df PSR sf] dfg kTtf nufpg'xf];\ .

;dfwfg M

oxf“, QPR = QRP = 370 [... PQRS ;dafx' rt'e{'h ePsfn]]

A D 

C B 

116  

x 

E 
y 

Q 

P R 

S 

37
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QPR + QRP + PQR  = 1800     [     PQR sf leqL sf]0fx¿sf] of]ukmn ]

cyjf, 370+ 370+ PQR = 1800

cyjf, PQR = 1800 - 740 = 1060

km]l/, PSR = PQR = 1060  [... ;dafx' rt'e'{h PQRS sf ;Dd'v sf]0fx¿

ctM PSR = 1060

 pbfx/0f  3

;dfgfGt/ rt{e'hdf Pp6f sf]0f ;dsf]0f 5 eg] ;a} sf]0fx¿ ;dsf]0f x'G5g\ egL k|dfl0ft 

ug'{xf];\ .

yfxf lbOPsf] M

ABCD Pp6f ;dfgfGt/ rt'e'{h xf], h;df ABC = 900 5 .

k|dfl0ft ug'{kg]{ M

ABC = BCD = ADC = BAD = 900 -Ps ;dsf]0f_

k|df0f M 

tYox¿ sf/0fx¿
1. BAD + ABC = 180°

cyjf BAD + 90° = 180°

cyjf BAD  = 90°

1. AD // BC df j|mdfut leqL sf]0fx¿sf] of]u 
180° x'G5  / yfxf lbOPsf]af6

2. BAD = BCD = 900 2. ;dfgfGt/ rt'e'{hsf ;Dd'v sf]0fx¿ 
a/fa/ x'G5g\ .

5. ADC  = ABC = 900 5. ;dfgfGt/ rt'e'{hsf ;Dd'v sf]0fx¿ 
a/fa/ x'G5g\ .

6

ADC = ABC = 900  

;dfgfGt/ rt'e'{hsf ;Dd'v sf]0fx¿ 
a/fa/ x'G5g\ .

ctM ABC = BCD  = CDA = DAC = 900          

k|dfl0ft eof] .
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 cEof; 13.1

1. tn lbOPsf lrqx¿ ;dfgfGt/ rt'e'{h x'gsf nflu x / y sf] dfg slt x'g'knf{, kTtf 

 nufpg'xf];\ .

 -s_    -v_    -u_

 -3_  -ª_  -Rf_ 

2. lbOPsf lrqx¿df x, y / z sf] dfg kTtf nufpg'xf];\ .

 s_         -v_      -u_

3. ;“u}sf] lrqdf  ABCD Pp6f ;dafx' rt'e'{h xf] . olb DAC = 360, 
 o;sf cGo sf]0fx¿sf] dfg kTtf nufpg'xf];\ .

4. ;“u}sf] lrqdf MN = OP / PM = NO  5 eg] MNOP 
 ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft ug'{xf];\ . 

5. PQRS Pp6f ;dfgfGt/ rt'e'{h xf] . X / Y /]vfv0x¿ PQ /   
 RS sf dWo laGb'x¿ x'g\ eg] PXRY ;dfgfGt/ rt'e'{h xf] egL   
 k|dfl0ft ug'{xf];\ .

2x x (5x-10)  

(12x-14)  

(y-10)  

118°

x

y
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6. lbOPsf lrqdf AD = EF, AD//EF , EF = BC / EF//BC 5      
 eg] ABCD ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft ug'{xf];\ .

7. s'g} klg rt'e'{hsf ;a} e'hfx¿sf dWo laGb'x¿ hf]8]/ aGg] rt'e'{h ;dfgfGt/ rt'e'{h x'G5 
 egL k|dfl0ft ug'{xf];\ .

8. lbOPsf lrqdf ABCD Pp6f ;dfgfGt/ rt''e'{h xf] . 
 X / Y  j|mdzM BC / AD sf dWo laGb'x¿ x'g\ . 
 BY / DX n] ljs0f{ AC nfO{ laGb' P  / Q df sf6]sf 
 5g\ eg] AP = PQ = QC x'G5 egL k|dfl0ft ug'{xf];\ .

9. Pp6f rt'e'{h SLOW 5 h;df SL = LO = OW =  SW 5 eg] pSt rt'e'{h ;dfgfGt/ rt'e'{h 
 xf] egL k|dfl0ft ug'{xf];\ .

10. Pp6f rt'e'{h MOAT 5 h;df ljs0f{ MA n] OT nfO{ laGb' R df sf6]sf] 5 / MR = RA /   
TR = OR 5 eg] pSt rt'e'{h ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft ug'{xf];\ .

11. ;a} cfotx¿ ;dfgfGt/ rt'e'{h x'g\ egL k|dfl0ft ug'{xf];\ . o;sf] ljnf]d n]Vg'xf];\ . s]   
 of] ljnf]dnfO{ k|dfl0ft ug{ ;lsG5, ljj]rgf ug'[{xf];\ .

12. tkfO{“sf] 3/ tyf ljb\ofnodf ;dfgfGt/ rt'e'{h, cfotsf/ / juf{sf/ cfs[lt ePsf   
 pbfx/0fx¿sf] ;"rL tof/ ug'{xf];\ . ltgLx¿df ;dfgfGt/ rt'e'{hsf ljz]iftfx¿sf] vf]hL   
 ug'{xf];\ .

A 

D 

E 

F 

C 

B 

A 

Y 

D C 

X 

B 
P 

Q 
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13.2.  lqe'hsf] dWo laGb';“u ;DalGwt tYox¿ 
  (Facts Related to Mid Point of a Triangle)

dfly k|dfl0ft ul/Psf ;dfgfGt/ rt'e'[{hsf u'0fx¿sf] k|of]u u/L lqe'h ;DaGwL yk u'0fx¿ k'li6 
ug{ ;lsG5 <

lqe'hdf e'hfx¿sf dWo laGb'x¿ hf]8]/ slt cf]6f ;dfgfGt/ rt'e'{hx¿ agfpg ;lsG5 < 5nkmn 
ug'{xf];\ .

;fWo M 8

lqe'hsf s'g} Pp6f e'hfsf] dWo laGb'af6 s'g} csf]{ e'hf;“u ;dfgfGt/ x'g] u/L lvlrPsf] /]vfn] 

af“sL e'hfnfO{ ;dlåefhg ub{5 . 

yfxf lbOPsf] M ABC df AE = BE / EF//BC 5 .

k|dfl0ft ug'{kg]{ M  AF = FC 

/rgf M laGb' F af6 BC nfO{ D df sf6\g] u/L FD//EB agfcf}“ .

k|df0f M

tYox¿ sf/0fx¿

1. EFDB Pp6f ;dfgfGt/ rt'e'{h xf] . 1.EF//BD / EB//FD ePsfn]
2. EB = FD 2.;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ ePsfn]
3.AE = EB 3. lbOPsfaf6
4. AE = FD 4. tYo 2 / 3 af6

5. AEF / CFD df

i)  AE = FD -e'hf_ i) tYo 4 cg';f/

ii) EAF = DFC -sf]0f_ ii) ;ª\ut sf]0fx¿ (AB//FD)

iii) AFE = DCF -sf]0f_ iii) ;ª\ut sf]0fx¿ (EF//BC)

6. AEF CFD 6. e'=sf]=sf]= cg';f/
7. AF = FC 7. cg'¿k lqe'hsf ;ª\ut e'hfx¿ ePsfn] .

 k|dfl0ft eof] .

;fWo 9 (;fWo 8 sf] lanf]d_

s'g} lqe'hsf b'O{ e'hfsf dWo laGb'x¿ hf]8\g] /]vf t];|f] e'hf;“u 

;dfgfGt/ x'G5 . 

yfxf lbOPsf] M ABC df AE = EB / AF = FC 5 .

A

E

B
D D

F

D
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k|dfl0ft ug'{kg]{ M EF // BC 

/rgf M EF = FD x'g] u/L EF nfO{ laGb' D ;Dd a9fP/ C / D hf]8f}“ .

k|df0f M

tYox¿ sf/0fx¿

1. AEF / CFD df 1.

i. AF = CF -e'hf_ (i) yfxf lbOPsf]

ii. AFE = CFD -sf]0f_ ii. zLiff{led'v sf]0fx¿ ePsfn] 

iii. EF = FD -e'hf_ iii. /rgfaf6
2. AEF DFC 2. e'=sf]=e'= cg';f/
3. AEF = CDF 3. cg'¿k lqe'hsf ;ª\ut sf]0fx¿ ePsfn]
4. BE // CD 4. tYo (3) cg';f/ PsfGt/ sf]0fx¿ a/fa/ ePsfn]] 
5. AE = CD 5. cg'¿k lqe'hsf ;ª\ut e'hfx¿ ePsfn]
6. AE = BE 6. yfxf lbOPsf]af6 
7. BE = CD 7. tYo (5) / (7) af6

8. BCDE ;dfgfGt/ rt'e'{h xf] . 8. BE = CD / BE//CD ePsfn] 
9. BC // ED (EF) 9. ;dfgfGt/ rt'e'{hsf ;Dd'v e'hfx¿ ePsfn]

   k|dfl0ft eof] .

s] EF = 
2
1

BC x'G5 < 5nkmn u/L k|dfl0ft ug'{xf];\ .

pbfx/0f  1

lbOPsf] lrqdf D, E / F j|mdzM BC, AB / AC sf dWo 
laGb'x¿ x'g\ . olb EF = 2 cm, ED = 2.6 cm / FD = 1.5 cm eP 
AB, BC / AC sf] nDafO kTtf nufpg'xf];\ .

;dfwfg M

xfdLnfO{ yfxf 5, EF = 
2
1

 BC   [b'O{ cf]6f e'hfsf] dWo laGb' hf]8\g] /]vfv08 t];|f] e'hfsf] cfwf x'g] 
ePsfn]] ]

cyjf,  2 = 
2
1

 BC

cyjf, BC = 4cm
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To:t},    ED  = 
2
1

 AC

cyjf,  AC   =  2ED

  =  2 x  2.6

   =  5.2 cm
              FD =

2
1

 AB

 cyjf, AB  = 2 FD

                    = 2  x 1.5 =  3 cm

pbfx/0f 2

lbOPsf] lrqdf D, E / F j|mdzM BC, AC / AB sf dWo laGb'x¿ x'g\ .

s] D, E / F nfO{ hf]8\bf rf/ cf]6f cg'¿k lqe'hx¿ aG5g\ < 
k|dfl0ft ug'{xf];\ .

;dfwfg M

1.  DE = BF , DE // BF   [ ∵  D / E j|mdzM BC / AC sf dWo laGb'x¿ ePsfn] .

2. EFD EDC    [∵ ljs0f{ ED n] ;dfgfGt/ rt'e'{h DCEF nfO{ cg'?k lqe'hdf ljefhg 
 ug]{ ePsfn] . ]

3. DEF BFD [∵ ljs0f{ FD n] ;dfgfGt/ rt'e'{h BDEF nfO{ cg'¿k lqe'hdf ljefhg ug]{  
 ePsfn] ePsfn] .]

4.  AEF DEF  [∵ e'=e'=e'= af6 ]

To; sf/0f, AEF, DEF, BFD / CED cg'¿k lqe'hx¿ x'g\ . [tYo 2, 3 / 4 af6 ]

 cEof; 13.2

1. -s_ lbOPsf lrqdf AP = PB / PQ // BC 5g\ . QC =  2cm eP CA 
  slt xf]nf < BC = 4.8cm eP PQ slt x'G5, kTtf nufpg'xf];\ . 

 -v_  lbOPsf lrqdf CE = 2.4cm, AC = 4.8cm, 

  BF = 1.8cm  BC = 3.6cm / FEC = 52° eP 
  BAC sf] dfg slt x'G5, kTtf nufpg'xf];\ .
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2. lrqdf E / F j|mdzM AB / AC sf dWo laGb'x¿ x'g\ . 
 AD n] BC nfO{ D df / EF nfO{ G df
  sf6]sf] 5 . AG =  GD x'G5 egL k|dfl0ft ug'{xf];\ .

3. lbOPsf lrqdf AB = BC / AP//BQ//CR 5 . 
 k|dfl0ft ug'{xf];\ M

 -s_  BX = 
2
1

  AP

 -v_  AP +  CR = 2BQ

4. rt'e'{h ABCD df AB, BC, CD, DA sf dWo laGb'x¿
 j|mdzM P, Q, R, S eP, PQRS Pp6f    
 ;dfgfGt/ rt'e'{h x'G5 egL k|dfl0ft ug'{xf];\ .

5. ;“u}sf] lrqdf PQRS Pp6f ;dfgfGt/ rt'e'{h xf] . 
 ljs0f{ QS df kg]{ s'g} b'O{ laGb'x¿ X / Y x'g . SX = QY 5 . 
 PXRY Pp6f ;dfgfGt/ rt'e'{h xf] egL k|dfl0ft ug'{xf];\ .

6. ABC df B ;dsf]0f xf] / AD = CD 5 eg] BD = 1/2 AC 
 x'G5 egL k|dfl0ft ug'{xf];\ .   
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14.0  k'g/fjnf]sg

ljb\ofyL{x¿nfO{ cfcfkm\gf] sfkL lnP/ rf}/df n}hfcf}“ . To;kl5 6/6 hgfsf] ;d"xdf ljefhg u/f}“ . 
k|To]s ;d"xsf ;b:ox¿nfO{ 1, 2, 3, 4, 5 / 6 gfdfs/0f u/f}“ . k|To]s ;d"xnfO{ tnsf lrqx¿ k|bfg 
u/f}“ . cfkm\gf] gDa/cg';f/sf] gDa/ ePsf] lrq af“8f}“ .

 1    2    3

 4    5    6

ca ;a} ;d"xsf Pp6} gDa/ ePsf ;b:ox¿ Pp6f ;d"xdf a;f}“ . h:t} ;a} ;d"xsf 1 kg]{x¿ Pp6f 
;d"xdf, 2 kg]{x¿ csf]{ ;d"xdf a;f}“ . pSt gof“ ;d"xx¿df cfkm"x¿nfO{ k/]sf] rt'e'{hsf] cWoog 
u/L lgDg k|Zgx¿sf] pTt/ vf]hf}“ . ;d"xdf 5nkmn u/]/ ;femf lgisif{ tof/ kf/f}“ . 

-s_ rt'e'{hsf] gfd s] xf] < -v_ rt'e'{hsf ljz]iftfx¿ s] s] x'g\ <

gof“ ;d"xdf lgisif{ tof/ kfl/;s]kl5 k'gM k'/fgf] ;d"xdf kms]{/ cfkm"n] l;s]sf s'/fnfO{ 
kfn}kfnf] u/L k|:t't u/f}“ / ;a} rt'e'{hx¿sf af/]df ;d"xsf] lgisif{ tof/ kf/L sIffdf ;d"xut 
¿kdf k|:t't u/f}“ .

o;/L ljleGg k|sf/sf rt'e'{hx¿ / ltgLx¿sf ljz]iftfx¿sf af/]df xfdLn] cl3Nnf sIffx¿df 
cWoog ul/;s]sf 5f}“ . ca xfdL ljleGg k|sf/sf rt'e'{hx¿sf] /rgfsf af/]df cWoog ub{5f}“ .

14.1 rt'e'{hx¿sf] /rgf (Constructi on of Quadrilaterals)

rt'e'{hdf slt slt cf]6f e'hf / sf]0fx¿ x'G5g\ <

ljleGg k|sf/sf sf]0fx¿sf] -h:t} M 450, 900, 750, 1500, 1350_ /rgf sDkf; / :s]nsf] k|of]u 
u/]/ s;/L ug{ ;lsG5, ;d"xdf 5nkmn u/L ;d"xsf] lgisif{nfO{ sIffsf]7fdf k|:t't ug'{xf];\ .

ca ltgLx¿sf] /rgf u/]/ x]/f}“ . 

  
 

 

/rgf (Constructi on)

kf7

1414
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14.1.1 ju{sf] /rgf ( Constructi on of Square)

ju{ eg]sf] s] xf] < o;df e'hfx¿ / sf]0fx¿ s:tf x'G5g\ < of] xfdLnfO{ yfxf 
eO;s]sf] s'/f xf] . ca xfdL lbOPsf ljleGg cj:yfx¿df ju{sf] /rgf ub{5f}+ .

rf/} cf]6f e'hfx¿ a/fa/ / ;a} sf]0fx¿ ;dsf]0f ePsf] rt'e'{hnfO{ ju{ elgG5 .

-s_ Pp6f e'hfsf] nDafO lbOPdf ju{sf] /rgf (When length of a side of a square is given)

Pp6f e'hf AB sf] nDafO lbOPsf] ju{ ABCD sf] /rgf ug'{xf];\ .

;dfwfgM

lbOPsf] gfk ePsf] cg'dflgt ju{sf] vfsf tof/ u/f}“ .

r/0fx¿

1.  lbOPsf] nDafO ePsf] /]vf v08 AB lvrf}“ .

2. laGb' A / B df sDkf;sf] k|of]u u/]/ 900 sf sf]0f 
 lvrf}“ . laGb' A / B df 900 sf] sf]0f agfpg] 
 /]vfnfO{ j|mdzM AX / BY gfd lbcf}“ .

3. sDkf;df AB a/fa/sf] cw{Jof;sf] rfk lnP/ 
 laGb' A / B af6 j|mdzM AX / BY df sf6L 
 D / C gfd lbcf}“ .

4. laGbx¿ C / D hf]8f}“ .

 o;/L cfjZos ju{ ABCD tof/ eof] .

-v_  Pp6f ljs0f{sf] nDafO lbOPdf ju{sf] /rgf (When length of a diagonal of a square is given)

 Pp6f ljs0f{ PR sf] nDafO lbPsf] ju{ PQRS sf] /rgf ug'{xf];\ .

;dfwfgM

lbOPsf] gfk ePsf]  cg'dflgt ju{sf] vfsf lvrf}“ . 

r/0fx¿

1. PR = 8cm sf] Pp6f l;wf /]vfv08 lvrf}“ .

2. ju{sf zLif{sf]0fx¿nfO{ ljs0f{n] cfwf u5{ . t;y{ laGb' P / R df 
 sDkf;sf] k|of]u u/]/ 450 sf] sf]0f lvrf}“ / sfl6Psf] laGb'nfO{ S gfd lbcf}“ .

3. sDkf;df PS a/fa/sf] rfk lnP/ P / R af6 S sf] ljk/Lt lbzfdf rfkx¿ lvrf}“ / 
 rfkx¿ sfl6Psf] laGb'nfO{ Q n]vf}“ . 

 A B 

C D 

 P Q 

R S 

D

X

A

Y

B

C
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4. laGb' Q nfO{ P / R ;“u hf]8f}“ . 
 cfjZos ju{ PQRS tof/ eof] .

 csf]{ tl/sf

1. PR = 8cm sf] Pp6f 
 l;wf /]vfv08 lvrf}“ .

2. ljs0f{ PR sf] 
 nDafw{s AB lvrf}“ 
 / sfl6Psf] laGb'nfO{ 
 O gfd lbcf}“ .

3. O af6 A lt/ / B lt/ 4 cm sf] 
 rfkn] sf6f}“ / j|mdzM S / Q gfd 
 lbcf}“ lsgeg] ju{sf ljs0f{x¿ 
 a/fa/ / cfk;df 
 ;dlåefhg x'g] u/L sfl6G5g\ . 

4. laGb' S / Q nfO{ laGb'x¿ 
 P / R ;“u  hf}8f}“ .

 cfjZos ju{ PQRS tof/ eof] . 

5. lsg rt'e'{h PQRS ju{ x'G5 < k'li6 ug'{xf];\ .

S

P R

Q

8 cm

S

A

QP
O

8 cm

Q

S
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14.1.2 cfotsf] /rgf (Constructi on of Rectangle)

cfot eg]sf] s] xf] < o;df e'hfx¿ / sf]0fx¿ s:tf x'G5g\, xfdLx¿nfO{ yfxf eO;s]sf] s'/f 
xf] . ca xfdL lbOPsf ljleGg cj:yfx¿df cfotsf] /rgf ub{5f}+ .

Pp6f sf]0fsf] gfk 900 cyjf Ps ;dsf]0f ePsf] ;dfgfGt/ rt'e'{hnfO{ cfot (Rectangle) 
elgG5 .

Pp6f e'hf / Pp6f ljs0f{sf] nDafO lbOPdf cfotsf] /rgf 
(Constructi on of rectangle when length of a side and a diagonal of a rectangle are  given)

PQ = 5.2 cm, ljs0f{ PR = 6 cm ePsf] cfotsf] /rgf ug'{xf];\ .

;dfwfgM

lbOPsf] gfk ePsf] cg'dflgt cfotsf] vfsf lvrf}“ . 

r/0fx¿ M

1. /]vfv08 PQ = 5.2 cm lvrf}“ .

2. sDkf;sf] k|of]u u/L laGb' Q df PQR = 900 lvrf}“ .

3. sDkf;df 6 cm sf] rfk lnP/ 
 laGb' P af6 QX df sf6f+} / sfl6Psf] 
 laGb'df R gfd lbcf}“ . -lsg <_

4. laGb' P af6 QR a/fa/sf] rfkn] / 
 laGb' R af6 5.2 cm sf] rfkn] 
 sf6f}“ / sfl6Psf] laGb'nfO{ 
 S gfd lbcf}“ . -lsg <_

5. laGb' P / R nfO{ S ;“u hf]8f}“ . 

 cfjZos cfot PQRS tof/ eof] . -lsg<_

14.1.3 ;dfgfGt/ rt'e'{hsf] /rgf ( Constructi on of parallelogram)

;dfgfGt/ rt'e'{h / o;sf u'0fx¿sf af/]df xfdLn] cl3NNff lbgx¿df 5nkmn ul/;s]sf 5f}“ . 
ca xfdL lbOPsf ljleGg cj:yfx¿df ;dfgfGt/ rt'e'{hx¿sf] /rgf ub{5f}+ .

-s_  cf;Gg b'O{ cf]6f e'hfx¿ / ltgLx¿larsf] sf]0f lbOPdf (When two adjacent sides and  
 angle between them is given)

PQ = 6.2 cm QR = 4.5 cm / PQR = 1200  ePsf] ;dfgfGt/ rt'e'{hsf] /rgf ug'{xf];\ .

X

QP

S

6 cm

5.2 cm

R
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;dfwfgM

lbOPsf] gfk ePsf] cg'dflgt ;dfgfGt/ rt'e'{hsf] vfsf 
lvrf}“ . 

r/0fx¿ M

1. /]vfv08 PQ = 6.2 cm lvrf}“ .

2. sDkf;sf] k|of]u u/L laGb' Q df PQX = 1200 lvrf}“ .

3. sDkf;df 4.5 cm sf] rfk lnO{
 QX df sf6f}“ / sfl6Psf] laGb'nfO{ 
 R gfd lbcf}“ .

4. laGb' P af6 4.5 cm sf] rfkn] 
 / R af6 6.2 cm sf] rfk lbP/ 
 rfkx¿ lvrf}“ / sfl6Psf] 
 laGb'nfO{ S gfd 
 lbcf}“ . 

5. laGb'x¿ P / S, R / S hf}8f}“ .

 cfjZos ;dfgfGt/ rt'e'h{ PQRS tof/ eof] .

6. lsg rt'e'{h PQRS lbOPsf] ;t{cg';f/sf] ;dfgfGt/ rt'e'e'{h xf] < k'li6 ug'{xf];\ .

-v_  b'O{ cf]6f cf;Gg e'hfx¿ / Pp6f ljs0f{sf] gfk lbOPdf (When two adjacent sides and 
a diagonal  are  given)

Pp6f ;dfgfGt/ rt'e'{h MNOP /rgf ug'{xf];\, h;df MN= 5cm, NO= 3.8cm / MO = 6 cm 

5 .

;dfwfgM

lbOPsf] gfk ePsf]  cg'dflgt ;dfgfGt/ rt'e'{hsf] vfsf lvRff}“ .

r/0fx¿ 

1. /]vfv08 MN = 5 cm lvrf}“ .

2. sDkf;sf] k|of]u u/L laGb' M af6  6 cm sf] rfk lvrf}“ .
3. laGb' N af6 3.8 cm sf] rfk lncf}“ / r/0f 3 sf] rfknfO{ sf6\g] u/L lvrf}“ . sfl6Psf] laGb'nfO{ O gfd 
 lbcf}“ .

4. N / O hf}8f}“ . -lsg <_

P Q 

R S 

120  

N O 

P M 

 

S

P

R

Q6.2 cm

4.
5 

cm

X
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5. laGb' O af6 5 cm sf] rfk lvrf}“ . ;fy} M 
 af6 sDkf;df 3.8 cm sf] rfk lnP/ 
 rfk lvrf}“ . -lsg <_

6. r/0f 6 sf rfkx¿ sfl6Psf]
  laGb'nfO{ P gfd lbcf}“ .

7. laGb'x¿ P / M, P / O hf]8f}“ .

cfjZos ;dfgfGt/ rt'e'{h MNOP 

tof/ eof] .

 lsg rt'e'{h MNOP lbOPsf] cj:yfcg';f/sf] 
 ;dfgfGt/ rt'e'{h xf] < k'li6 ug'{xf];\ .

-u_  Pp6f e'hf / b'O{ cf]6f ljs0f{x¿sf] gfk lbOPdf ;dfgfGt/ rt'e'{hsf] /rgf 
     (Constructi on of parallelogram when length of a side and two diagonals  are  given)

Pp6f e'hfsf] nDafO PQ =6.3cm / ljs0f{x¿ PR = 8.8 cm / QS = 8 cm ePsf] ;dfgfGt/ 
rt'e'{hsf] /rgf ug'{xf];\ .

;dfwfgM

lbOPsf] gfk ePsf] cg'dflgt ;dfgfGt/ rt'e'{hsf] vfsf lvrf}“ . 

r/0fx¿

1. cfwf/ /]vfv08 PQ = 6.3 cm lvrf}“ .

2. sDkf;df 4.4 cm sf] rfk lnP/ laGb'  
 P af6 dfly rfk lvrf}“ . -lsg <_

3. To;} u/L 4 cm sf] rfkn] Q af6 klg 
 rfk lvrf}“ / sfl6Psf] laGb'nfO{ O 

 gfd lbcf}“ .

4. laGb' O nfO{ P / Q ;“u hf]8f}“ . -lsg <_

5. OP = OR x'g] u/L PO nfO{ R ;Dd nDAofcf}“ . 
 To:t} OQ nfO{ OQ = OS x'g] u/L S 
 ;Dd nDAofcf}“ . -lsg <_

6. laGb'x¿ P / S, Q / R, R / S hf]8f}“ .

cfjZos ;dfgfGt/ rt'e'{h PQRS tof/ eof] .

 S R 

Q P 

M N

P O

5 cm

3.
8 

cm

6 cm

P

S

O

R

Q
6.3 cm

4 cm

4.4 cm

4.4 cm

4 cm
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-3_ b'O{ cf]6f cf;Gg e'hfx¿ / prfO lbOPdf ;dfgfGt/ rt'e{hsf] /rgf 
 (Constructi on of parallelogram when measure of  two adjacent sides and   
 height are given)

;dfgfGt/ rt'e'{h ABCD sf] /rgf ug'{xf];\ h;df AB =5.2 cm,  BC= 4.2 cm / prfO 3.6cm 5 .

;dfwfgM

lbOPsf] gfk ePsf] cg'dflgt ;dfgfGt/ rt'e'{hsf] vfsf lvrf}“ . 

r/0fx¿

1. cfwf/ /]vfv08 AB = 5.2cm lvrf}“ .

2. laGb' B df sDkf;sf] k|of]u u/]/ ABX = 900sf agfpg] . -lsg <_

3. 3.6 cm a/fa/sf] rfkn] BX df lrx\g 
 nufO Y gfd lbcf}“ . -lsg <_

4. laGb' Y df AB ;Fu ;dfgfGt/ 
 x'g] u/L /]vfv08 MN lvrf}“ . -lsg <_ 

5. laGb' B af6 4.2 csf{] rfk 
 lnP/ MN df lrx\g nufO C gfd lbcf}“ .

6. laGb' C  af6 5.2 cm sf] rfkn] 
 MN df lrx\g nufP/ D 
 gfd lbcf}“ .

7. laGb'x¿ B / C, A / D hf]8f}“ . -lsg <_

cfjZos ;dfgfGt rt'e'{h ABCD tof/ eof] .

14.1.4  ;dafx' rt'e'{hsf] /rgf (Constructi on of Rhombus)

;dafx' rt'e'{h eg]s]f s] xf] < o;sf u'0fx¿ s] s] x'g\ <

;dafx' rt'e'{hsf] /rgf ug'{eGbf klxn] o;sf ljleGg u'0fx¿sf] af/]df hfgsf/L x'g' cfjZos 
5 . ;dafx' rt'e'{h eGgfn] rf/ cf]6} e'hfx¿sf] nDafO a/fa/ ePsf] rt'e'{h eGg] a'lemG5 . 
o;sf ljz]iftfx¿ lgDgfg';f/ 5g\ M

1. ;a} e'hfx¿ a/fa/ x'G5g\ .

2. ljs0f{x¿ cfk;df ;dlåefhg x'G5g\ <

3. ljs0f{x¿ nDa ¿kdf sfl6Psf x'G5g\ <

;a} e'hfx¿ a/fa/ ePsf] rt'e'{hnfO{ ;dafx' rt'e'{h (rhombus) elgG5 .

A B 

C D 

 
 

X

NM
D

BA
5.2 cm

3.
6 

cm

4.
2 c

m

Y
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ca xfdL ljeGg cj:yfx¿df ;dafx' rt'e'{hx¿sf]] /rgf ub{5f}“ .

-s_  Pp6f e'hfsf] nDafO lbOPdf ;dafx' rt'e'{hsf] /rgf (Constructi on of rhombus when 
 the length of a side is given)

s] sDkf; / ?n/sf] k|of]u u/]/ x cm, e'hfsf] nDafO ePsf] ;dafx' rt'e'{hsf] /rgf ug{ 
;lsG5, 5nkmn ug'{xf];\ . olb g;lsg] ePdf c¿ s'g s'g jf s:tf gfk lglZrt ug'{knf{ < lsg ug{' 
knf{ < ;Defljt /rgf;d]t pNn]v ug'{xf];\ . To:tf 5nkmn Pjd\ /rgfsf cfwf/df ;dafx' rt'e'{h 
/rgf ug]{ ljleGg cj:yfx¿ lglZrt ug{ nufcf}}“ .

v_ Pp6f e'hf / Pp6f ljs0f{sf] gfk lbOPdf (When length of a side and a diagonal are given)

 MN = 5.2 cm / MO = 7.2 cm ePsf] ;dafx' rt'e'{hsf] /rgf ug'xf];\ .

;dfwfg M

lbOPsf] gfk ePsf] cg'dflgt ;dafx' rt'e'{hsf] vfsf tof/
u/L gfd n]vf}+}“ . 

r/0fx¿  M

1. MN =5.2 cm ePsf] l;wf /]vfv08 lvrf}“ .

2. M nfO{ s]Gb| dfg]/ 7.2 cm sf] cw{Jof; 
 lnP/ Pp6f rfk lvrf}“ .

3. N af6 5.2 cm sf] cw{Jof;sf] rfkn] 
 r/0f 2 sf] rfkdf kg]{ u/L sf6\g] / sfl6Psf] 
 laGb'nfO{ O gfd lbg] .

4. N / O, M / O hf]8f}“ .

5. M nfO{ s]Gb| dfgL 5.2 cm sf] rfk lvrf“} .
 To:t} u/L O af6 klg ;f]xL gfksf] rfk 
 lvrf}“ / sfl6Psf] laGb'nfO{ P gfd lbcf}“ .

6. laGb'x¿ O / P , P / M hf]8f}“ .

 ca cfjZos ;dafx' rt'e'{h MNOP tof/ eof] .

14.1.5  ;dnDa rt'e'{hsf] /rgf (Constructi on of Trapezoid)

;dnDa rt'e'{hsf] /rgf ug'{eGbf klxn] ;dnDa rt'e'{h eg]s]f s] xf] < o;sf u'0fx¿ s] s] x'g\, 
;f]sf af/]df hfgsf/L x'g' cfjZos 5 . ;djnDa rt'e'{h eGgfn] Ps hf]8f ;dfgfGt/ e'hfx¿ 
ePsf] rt'e'{h eGg] a'lemG5 . 

ca xfdL ljleGg cj:yfx¿df ;dnDa rt'e'{hx¿sf]] /rgf ub{5f}+ .

O

NM

P

M

P O

5.2 cm

7.2 cm

N
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 Ps hf]8L ;Dd'v e'hfx¿ ;dfgfGt/ ePsf] rt'{e'hnfO{ ;dnDa rt'e'{h (trapezoid) elgG5 .

-s_ ltg cf]6f e'hf / Pp6f sf]0fsf] gfk lbOPdf (When length of  three sides and an 
 angle are given)

AB || CD, AB = 8 cm, BC = 6.0 cm / CD = 4 cm and

 ABC = 60°  ePsf] ;dnDa rt'e'{hsf] /rgf ug'xf];\ .

;dfwfg M

lbOPsf] gfk ePsf]  cg'dflgt ;dafx' rt'e'{hsf] vfsf tof/ u/L gfd n]vf}+}“ . 

r/0fx¿ 

1. l;wf/]vf AB = 8 cm lvrf}“ .

2. laGb' B df sDkf;sf] k|of]u u/L 
 ABX = 60° lvrf}“ .

3. 6 cm sf] rfkn] BX df C lrx\g nufcf}“ +.    

4. laGb' C df BCY = 1200 sf] sf]0f lvrf}“ . + ;=n=r=df ABCD, AB || DC,
  B + C = 180°

 t;y{, C = 180° - 60° = 120°

5. 4 cm a/fa/sf] rfkn] CY df D 

 lrx\g nufcf}“ .

6. laGb' D / A hf]8f}“ .

 cfjZos ;dnDa rt'e'{h ABCD tof/ eof] .

cEof; 14

1. lbOPsf cj:yfx¿df ju{x¿sf] /rgf u/L To;sf] k'li6 ug'{xf];\ .

 (a)  e'hfsf] nDafO 6.4 cm 5 .  (b)  ju{ ABCD h;df AB = 6 cm 5 .

 (c)  ljs0f{x¿sf] nDafO PR = 5.8 cm 5 . (d)  ljs0f{x¿sf] nDafO 6 cm 5 .

2. lbOPsf cj:yfx¿df cfotsf] /rgf ug'{xf];\ .

 (a) cf;Gg e'hfx¿sf] nDafO 11 cm / 8.5 cm ePsf] cfot ABCD 

 (b) cfot PQRS h;df QR = 3.6 cm ljs0f{ PR = 6 cm  5 .

 (c) cfot WXYZ h;df WX = 7cm / XY = 4cm.

A B

CD
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3. lbOPsf cj:yfx¿df ;dfgfGt/ rt'e'{hx¿s]f /rgf ug'{xf];\ .

 (a) ;dfgfGt/ rt'e'{h ABCD h;df BC = 5 cm, BCD = 120° / CD = 4.8 5 .

 (b) ;dfgfGt/ rt'e'{h PQRS h;df PQ = 4.3 cm, PS = 4 cm / PR = 6.8 cm 5 .

 (c) ;dfgfGt/ rt'e'{h h;df Pp6f e'hf 4.4 cm / ljs0f{x¿ 5.6 cm / 7 cm 5g\ . 

 (d) ;dfgfGt/ rt'e'{h WXYZ h;df ljs0f{ WY = 3.8 cm, ljs0f{ XZ = 4.6 cm 

  ltgLx¿larsf] sf]0f 600  5 .

 (e) ;dfgfGt/ rt'e'{h ABCD h;df AB = 6.5 cm, BC = 3.4 cm  / prfO AL= 2.5cm 5 .

 (f) ;dfgfGt/ rt'e'{h MNOP h;df MN = 5.5 cm, MO = 5.2 cm  / prfO 3.5 5 .

4. lbOPsf cj:yfx¿df ;dafx' rt'e'{hx¿sf] /rgf ug'{xf];\ .

 (a) ;dafx' rt'e'{h PQRS h;df Pp6f sf]0f 600 / e'hfsf] nDafO 7.2 cm 5 .

 (b) ;dafx' rt'e'{h ABCD h;df AB = 4cm / AC = 6.5cm5 .

 (c) ;dafx' rt'e'{h ABCD h;df ljs0f{x¿ j|mdzM AC=8 cm , BD =6 cm  5 .

 (d) ;dafx' rt'e'{h MNOP h;df  MN = 6cm, N = 750  5 .

5. lbOPsf cj:yfx¿df ;dnDa rt'e'{hx¿s]f /rgf ug'{xf];\ .

 (a) ;=n=r, ABCD h;df  AB = 6 cm, BC = 4 cm, CD = 3.2 cm, B = 75° / DC//AB. 

 (b) ;=n=r, ABCD h;df AB // DC, AB = 7 cm, BC = 5 cm, AD = 6.5 cm / B = 60°.

 (c) ;=n=r, ABCD h;df AB // CD, AB = 8 cm, BC = 6 cm, CD = 4 cm and C = 1200

6. lbOPsf cj:yfx¿df rt'e'{hx¿s]f /rgf ug'{xf];\ .

 (a) rt'e'{h ABCD h;df AB = AD = 3 cm, BC = 2.5 cm, AC = 4 cm / BD = 5 cm.

 (b) rt'e'{h MNOP h;df MO = MP = 6 cm, NO = 7.5 cm, OP = 5 cm / NP = 10 cm.

 (c) rt'e'{h PQRS h;df PQ = 3.5 cm, QR = 2.5 cm , RS = 4 cm, Q = 750,  R = 1200

 (d) rf/ cf]6f /]vfv08x¿ h:t} M 3 cm, 4 cm, 5cm / 6cm lbOPsf] 5 eg] rt'e'{hsf] /rgf 
  ug{ ;lsPnf < sDkf; / ?n/sf] k|of]u u/L lvRg] k|of; ug'{xf];\ . ;Dej eP gePsf] s'/f 
  sIffdf c¿ ;fyLx¿;“u 5nkmn u/L ;dfwfgsf ljleGg pkfox¿ ljrf/ ug{'xf];\ .

 (e) ;dafx' rt'e'{hsf ljs0f{x¿ cfk;df ;dlåefhg x'G5g\ eGg] syg l7s 5 eg] o;sf]

  ljnf]d l7s 5 of 5}g /rgfåf/f ljj]rgf ug{'xf];\ . 
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15.0 k'g/fanf]sg

lg/hn] cfkm\gf] k;ndf km/s km/s gfksf g]kfnsf gS;fx¿ /fv]sf 5g\ . lgdfn] kmf]6f] :6'l8of]]df 
g]kfnsf dxfsljsf km/s km/s cfsf/sf kmf]6fx¿ /fv]sL l5g\ . oL cfs[ltx¿df s'g s'g u'0f ;femf 
5g\, 5nkmn ug'{xf]];\ .

To:t}, lrq g+= 15.0 (i, ii, iii / iv) df s] s:tf cfs[ltx¿ b]Vg'eof], 5nkmn ug'{xf];\ .

        

  

lrq g= 15.0 (i)  lrq g= 15.0 (ii)  lrq g= 15.0 (iii)  lrq g=15.0 (iv) 
 

p:t} cfsf/ jf :j¿k ePsf cfs[ltx¿nfO{ ;d¿k cfs[ltx¿ elgG5 . ;a} cg'¿k 
lqe'hx¿ ;d¿k x'G5g\ .

;d¿ktfsf] wf/0ff ljsf; ug{ lgDg ;DaGwx¿ af/]df 5nkmn u/f}“ . b'O{ cf]6f lqe'hfsf/ cfs[ltx¿ 
;d¿k x'g s] s] cj:yfx¿ x'g ;S5g\ ;f]rf}“ / cfkm"n] ;f]r]sf s'/fx¿ ;fyLx¿;“u JoSt u/f}“ .

-s_  s] ;a} j[Ttx¿ p:t} cfsf/ jf :j¿ksf x'G5g\ <

-v_  s] ;a} ju{x¿ p:t} cfsf/ jf :j¿ksf  x'G5g\ <

-u_  s] ;a} ;dafx' lqe'hx¿ p:t} cfsf/sf x'G5g\ < 

-3_  s] ;a} cfotx¿ p:t} cfsf/sf x'G5g\ <

ABC sf] e'hfx¿ AB = 4cm, BC = 6cm / AC = 5cm 5g\ . To:t} PQR sf e'hfx¿ PQ = 6cm, 

QR= 9cm / PR = 7.5cm 5g\ . 

s] ABC / PQR ;d¿k lqe'hx¿ x'g\ < ;d¿k eP b'j} lqe'hsf ;ª\ut e'hf / sf]0fx¿sf] 
gfd n]Vg'xf];\ .

To:t} lgi7fsf] 3/sf] cf“ugdf km/s km/s gfksf b'O{ cf]6f lqe'hfsf/ cfs[ltx¿ 5g\ . ltgLx¿dWo] 
Pp6f lqe'hsf b'O{ cf]6f sf]0fx¿ 30° / 60° 5g\ eg] csf]{ lqe'hsf b'O{ cf]6f sf]0fx¿ 60° / 90° 
5g\ . s] tL b'j} lqe'hx¿ ;d¿k 5g\ <

 

;d¿ktf (Similarity)

kf7

1515
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dfly lbOPsf b'j} cj:yfx¿df lqe'hx¿ ;d¿k x'G5g\ . 

-s_ olb b'O{ cf]6f lqe'hsf e'hfx¿sf] cg'kft a/fa/ 5 eg] tL lqe'hx¿ ;d¿k x'G5g\ .

-v_ olb lqe'hx¿df b'O{ hf]8L ;ª\ut sf]0fx¿ a/fa/ 5g eg] tL lqe'hx¿ ;d¿k x''G5g\ .

15.1 ;d¿k ax'e'h ;DaGwL ;fwf/0f ;d:ofx¿ (Simple problems related to similar polygons)

oxf“ xfdL lqe'hafx]s cGo ax'e'hx¿ klg ;d¿k x'g] cj:yf;“u ;DalGwt ;d:ofx¿sf af/]df 
cWoog ug]{ 5f}“ . 

    

   lrq 15.1(i)   lrq 15.1(ii)

lbOPsf lrq 15.1(i) df 5 ;]=dL= e'hf ePsf] ju{ / lrq 15.1(ii) df 4  ;]=dL= e'hf ePsf] 
;dafx' rt'e'{h 5 . pSt hfgsf/Lsf cfwf/df lgDg k|Zgx¿df 5nkmn ug'{xf];\ .

-s_ s] b'j} lrqx¿sf h'g;'s} e'hfx¿sf] cg'kft a/fa/ x'G5 <

-v_ s] b'j} lrqx¿sf] kl/ldltsf] cg'kft a/fa/ x'G5 <

-s] e'hfx¿sf] cg'kft / kl/ldltsf] cg'kft a/fa/ 5 <

-3_ s] b'j} lrqx¿ ;d¿k 5g\ <

To:t} lrq 15.1 (iii) / lrq 15.1 (iv) df j|mdzM 4.5cm / 3cm e'hf ePsf lgoldt if8\e'hx¿ 
5g\ .

     

   lrq 15.1(iii)    lrq 15.1(iv)

-s_ s] b'j} ax'e'hx¿sf] leqL sf]0fx¿sf] gfk a/fa/ 5 <

-v_ s] b'j} ax'e'hx¿sf e'hfx¿sf] cg'kft a/fa/ 5 <

-u_ s] b'j} ax'e'hx¿sf kl/ldltsf] cg'kft a/fa/ 5 <

-3_ s] b'j} lrqx¿ ;d¿k 5g\ <



154 ul0ft, sIff – (

Cu
rri

cu
lu

m
 D

ev
el

op
m

en
t C

en
tre

dfly lrq=g+= 15.1(i) / (ii) ;d¿k 5}gg\ eg] 15.1(iii) / 15.1(iv) ;d¿k 5g\ . To;}n] b'O{ cf]6f 
ax'e'hx¿ ;d¿k x'g lgDg cj:yfx¿ cfjZos 5 M

(i) b'j} ax'e'hx¿df e'hfsf] ;ª\Vof a/fa/ x'g'k5{ .

(ii) b'j} ax'e'hsf ;ª\ut sf]0fx¿ a/fa/ x'g'k5{ .

(iii) ;ª\ut e'hfx¿sf] cg'kft / kl/ldltsf] cg'kft a/fa/ x'g'k5{ .

pbfx/0f 1

lblksfsf] prfO 1.2 ld6/ 5 . pgL 3.9 ld6/ cUnf] aTtLsf] vDaf cufl8 plePsL l5g\ . vDafsf] 

5fof 6.5 ld6/ nfdf] ePsf] ;dodf pgn] agfPsf] 5fof slt nfdf] x'G5, kTtf nufpg'xf];\ .

;dfwfg M

dfgf}“, lrqdf, AB aTtLsf] vDafsf] prfO, CD lblksfsf] prfO, BE vDafsf] 5fofsf] nDafO / 
ED lblksfsf] 5fofsf] nDafO 5 . 

Kf|Zgfg';f/ M  AB = 3.9 m, BE = 6.5m, CD = 1.2m, ED = ?

CDE / ABE ;d¿k 5g\ . [b'j} ;dsf]0f lqe'hx¿ x'g\ / E b'j}df ;femf sf]0f ePsfn] ]

cyjf, 
DE
BE

CD
AB

 [;d¿k lqe'hsf ;ª\ut e'hfx¿sf] cg'kft ePsfn]]]

cyjf, 3 9
1 2

6 5.
.

.m
m

m
DE

=   

cyjf, 3.9 DE = 6.5  x  1.2 m

cyjf, DE = 
9.3

2.1x5.6     = 2 m

To;}n] pSt ;dodf lblksfsf] 5fofsf] nDafO 2 ld6/ x'G5 .

pbfx/0f g+= 2

lrqdf rt'e'{hx¿ ABCD / EFGH ;d¿k 
5g\ . hxf“ AD = 16cm,  CD = 15cm, AB = 
12cm, BC = 16.5cm, EF = 5cm, EH = a cm , 

GH = b cm / FG = c cm 5g\ . a, b / c sf] dfg 
kTtf nufpg'xf];\ .
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;dfwfgM

 oxf“, rt'e{'hx¿ ABCD / EFGH ;d¿k 5g\ . To;}n], ;ª\ut e'hfx¿sf] cg'kft ln“bf 

 
FG
BC

GH
DC

EH
AD

EF
AB

 
x'G5 . 

 cyjf,   
c

5.16
b

15
a

16
5

12

(i) klxnf] / bf];|f] cg'kft ln“bf M

cyjf,  
a

16
5

12

cyjf,    12a    =   16 x 5 

cyjf, a = 
3
2

6
3

20
12

516

  EH  =  
3
2

6   cm

(ii) klxnf] / t];|f] cg'kft ln“bf 

b
15

5
12

cyjf, 12 b = 75

cyjf,    b = 
12
75

cyjf,    b = 
4
1

6
4

25

 GH = 
4
1

6  cm

(iii) klxnf] / rf}yf] cg'kft ln“bf 

c
5.16

5
12

cyjf, 12c = 16.5  x  5 

cyjf,  c =  88.6
12

55.16

    FG  =  6.88cm
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pbfx/0f 3

lbOPsf lrqdf k~re'hx¿ ABCDE / KLMNO ;d¿k 5g\ . 

-s_  kf“r hf]8L ;d¿k lqe'hx¿sf] gfk n]Vg'xf];\ . 

-v_  olb e'hf DC = 10cm, PMN sf] kl/ldlt = 12.5cm / PCD sf]    
 kl/ldlt 25cm eP e'hf NM sf] gfk slt x'G5, kTtf nufpg'xf];\ <

;dfwfg M

oxf“, k~re'hx¿ ABCDE / KLMNO ;d¿k 5g\ tyf b'j} k~re'hsf j|mdfut zLif{laGb'x¿nfO{ 
;femf laGb' P ;“u hf]l8Psf] 5 . 

To;}n] -s_ kf“r hf]8L ;d¿k lqe'hx¿ ( PMN / PCD), ( PON / PED), ( POK / PEA), 
( PKL / PAB) / ( PLM / PBC) x'g\ .

-v_   MN 
=

 PMN sf] kl/ldlt  
  DC       PCD sf] kl/ldlt 

To;}n], 
cm25
cm5.12

cm10
NM

cyjf, NM =
2
1  x 10  = 5

  NM     = 5cm 

pbfx/0f 4

lbOPsf lrqdf BDC / BEC ;dsf]0fL lqe'hx¿ x'g\ eg] 
BP x PD = EP x PC x'G5 egL k|dfl0ft ug'{xf];\ .    

;dfwfg M

1. BPE / PDC df

 (i) BEP = CDP (A)  [b'j} ;dsf]0f lqe'hx¿ ePsfn]]

 (ii) EPB = DPC (A)  [zLiff{led'v sf]0fx¿ ePsfn]]

 (iii) BPE  ~  CPD   [AA tYoaf6 ]

 
CP
BP

PD
EP

 [;ª\ut e'hfx¿sf] cg'kft ePsfn]] 

 cyjf, BP x PD = EP x CP k|dfl0ft eof] .
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 cEof; 15

1. -s_ Pp6f sf]7fsf] nDafO / rf}8fO j|mdzM 20 lkm6 / 18 lkm6 5 . pSt sf]7fsf] gS;f 
  agfpg nDafOsf nflu 5 ;]=dL= nfdf] /]vf agfOG5 eg] rf}8fOsf nflu slt nfdf] 
  /]vf rflxG5, kTtf nufpg'xf];\ . ;fy} sf]7fsf] cfs[lt s:tf] x'G5, agfpg'xf];\ .

D

C

R

B
Q

A
P S

 -v_ lbOPsf lrqdf A / B s'g} Pp6f vf]nfsf b'O{ 
  lsgf/fx¿nfO{ hgfpg] u/L lrq agfOPsf] 
  5 . olb BC = 6 ld6/, CD = 3cm, DE = 4cm / 
  AB // DE eP vf]nfsf] jf:tljs rf}8fO (AB) 
  slt xf]nf, kTtf nufpg'xf];\ .

 -u_  lbOPsf lrqdf 6 lkm6 cUnf] dflg; Pp6f vDaf 
  eGbf 25 lkm6 6f9f plePsf] 5 . lbgsf] s'g} 
  ;dodf pSt JolStsf] 5fof (BE) 3 lkm6 nfdf] 
  5 eg] vDafsf] prfO (CD) slt x'G5, kTtf 
  nufpg'xf];\ . 

2. -s_ lbOPsf lrqdf b'O{ cf]6f cfotfsf/ k|m]dx¿df 
  aflx/L k|m]dsf] rf}8fO leqL k|m]dsf] eGbf b'O{ u'0ff 
  5 . olb leqL k|m]dsf] nDafO 8cm 5 eg] aflx/L 
  k|m]dsf] nDafO kTtf nufpg'xf];\ .

 -v_ lrqdf ABCD / PQRS b'O{ ;d¿k ;dafx' 
  rt'e'{hx¿ x'g\ . hxf“ PS//AD / PQ// AB  5g\ .  
 

  (i) b'O{ hf]8L ;dnDa rt'e'h{x¿ 
    (trapezium) sf] gfd n]Vg'xf];\ .

  (ii)  olb PQ : PS = 2:3 / AB = 5cm eP AD 
     sf] nDafO kTtf nufpg'xf];\ .
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3. -s_  lbOPsf] lrqdf EF//BC 5 . olb EF = 3cm, AC = 

  12cm, AE = 4.5cm, BC =6cm eP AF / AB sf] 
  nDafO kTtf nufpg'xf];\ .

 -v_ lbOPsf] lrqdf AB ;“u nDa /]vfx¿ PB / QA 
  x'g\ . olb OA = 10cm, BO = 6cm, PB = 9cm eP 
  AQ sf] nDafO kTtf nufpg'xf];\ .

 -u_  lbOPsf] lrqdf ABC = 900 / BE  AC 5 . olb 
  AE = 4cm / CE = 9cm eP BE sf] nDafO kTtf 
  nufpg'xf];\ .

4. -s_ lbOPsf] lrqdf MN//QR 5 . PMN PQR x'G5 
  egL k|dfl0ft ug'{xf];\ .     
         
 

 -v_  lrqdf ABCD Pp6f ;dnDa rt'e'{h xf] . olb AB//

  EF//DC eP k|dfl0ft ug'{xf];\ M 
FC
BF

ED
AE

   
  
 -u_  lbOPsf] lrqdf ABC / AMP b'O{ laGb' B / M df 
  ;dsf]0f lqe'hx¿ x'g\ eg] k|dfl0ft ug'{xf];\ M

 (i) ABC AMP

 (ii) 
MP
BC

PA
CA

P

Q R

M N
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16.0 k'g/fjnf]sg

Pp6f b'O{ ?lkof“sf] l;SsfnfO{ sfkLdf 6«]; ubf{ s] sf] cfs[lt aG5 5nkmn u/f}“ . sDkf;sf] 

;xfotfn] To:t} cfs[lt s;/L agfpg ;lsPnf < o;/L sDkf;åf/f agfOPsf] cfs[ltdf s]

(i) cw{Jof; (Radius)

(ii) kl/lw (Circumference)

(iii) lhaf (Chord)

(iv) Jof; (Diameter)

(v) rfk (Arc)

(vi) cw{j[Tt (Semi-circle)

(vii) If]qs (Sector)

(viii) j[Ttv08 (Segment)  x¿ b]vfpg ;lsG5 < ;d"xdf a;]/ lrq agfO{ 5nkmn ug'{xf];\ .

s'g} laGb'ky (locus) Pp6f lglZrt laGb'af6 a/fa/ b'/Ldf k5{ eg] To;nfO{ j[Tt eGb5g\ . 
j[Ttsf ljleGg efux¿ dfly lbOPcg';f/ x'G5g\, h'g xfdLn] cl3Nnf sIffx¿df kl9;s]sf 5f}“ . 

tn lbOPsf cj:yfx¿sf af/]df ;f]rf}“ / Ps cfk;df 5nkmn u/f}“ .

-s_ s] pxL s]Gb| laGb' ePsf] t/ km/s km/s cw{Jof; ePsf] Pp6f dfq j[Tt x'G5 <

-v_ Pp6f j[Ttdf slt cf]6f;Dd cw{Jof; tyf Jof;x¿ lvRg ;lsPnf < ltgLx¿sf larsf] 
 ;DaGw s] x'g ;S5 <

-u_  s] a/fa/ cw{Jof; ePsf j[Ttx¿sf] Pp6} s]Gb| laGb' x'G5 <

-3_ s] Jof;n] j[TtnfO{ cfwf u5{ <

-ª_  ;aeGbf nfdf] lhaf s'g x'g ;S5 <

-r_  s] Pp6f l;wf /]vfn] j[TtnfO{ b'O{eGbf a9L laGb'df sf6\5 <

j[Tt (Circle)

kf7

1616
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16.1  j[Ttsf] lhaf;“u ;DalGwt ;fWox¿sf] ;}b\wflGts k||df0f
  (Theoreti cal proof of theorems related to chord of a circle)

s'g} j[Ttsf] kl/lwsf b'O{ cf]6f laGb' hf]8\g] /]vfnfO{ lhaf elgG5 . Jof; ;aeGbf nfdf] lhaf xf] . 
oxf“ xfdL lhaf;“u ;DalGwt ;fWox¿sf] ;}b\wflGts k|df0fsf af/]df cWoog ug]{ 5f}“ .  

lrqdf b]vfP h:t} Pp6f 6]«l;ª k]k/ cyjf ;fbf k]k/df O s]Gb| ePsf] j[Tt 
lvrf}“ .

pSt j[Ttdf AB lhaf lvrf}“ . ;f] lhaf AB ;“u nDa x'g] / s]Gb| lAfGb'af6 hfg] 
/]vfnfO{ cfwf/ dfgL kmf]N8 u/f}“ . o;/L kmf]N8 ubf{ ag]sf] /]vfn] AB nfO{ b'O{ 
a/fa/ efudf a“F8\5 af“8\b}g, cjnf]sg u/f}+ .

;fWo 1 :  j[Ttsf] s]Gb| laGb'af6 s'g} lhafdf /]lvt nDan] To; lhafnfO{ ;dlåefhg u5{ .

yfxf lbOPsf] M lrqdf O j[Ttsf] s]Gb| laGb' / AB lhaf 5 . OC AB 5 . 

k|dfl0ft ug{'kg]{ M AC = BC

/rgf M AO / BO hf]8f}“ .

k|df0f M

tYox¿             sf/0fx¿

 1. OAC / OBC df 1.

i) OCA = OCB -;=_ i)OC  AB ePsfn] -k|To]s sf]0f 900)

ii) OA = OB -s=_ ii) Pp6} j[Ttsf cw{Jof;x¿ ePsfn]

iii) OC = OC -e'=_ iii) ;femf e'hf ePsfn] 
2. OAC OBC 2. ;=s=e'= cg';f/ 
3. AC = BC 3. cg'¿k lqe'hsf ;ª\ut e'hfx¿ ePsfn] .

k|dfl0ft eof] .

s] s]Gb| laGb' / lhafsf] gfd km/s /fv]/ dflysf] ;fWo k|dfl0ft ug{ ;lsG5 < ;lsG5 eg] 
k|dfl0ft ug'{xf];\ .

;fWo : 2 j[Ttsf] s'g} lhafsf] dWo laGb' / s]Gb| hf]8\g] /]vf lhafdf nDa x'G5 .

yfxf lbOPsf] M lrqdf P j[Ttsf] s]Gb| laGb' / PM n] lhaf CD nfO{ cfwf u/]sf] 5 .   

k|dfl0ft ug'{kg]{ M PM   CD     

/rgf M PC / PD hf]8f}“ .   
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k|df0f M

tYox¿             sf/0fx¿

1. ∆PMC / ∆PMD df 1.

i)  PC = PD -e'hf_ i. Pp6} j[Ttsf cw{Jof;x¿ ePsfn]

ii)  PM = PM -e'hf_ ii. ;femf e'hf ePsfn]

iii) CM = DM -e'hf_ iii. yfxf lbOPsfaf6
2. PMC  PMD 2. e'=e'=e'= af6 
3. PMC = PMD 3. cg'¿k lqe'hsf ;ª\ut sf]0fx¿ ePsfn]
4. PMC + PMD = 180° 4. l;wf /]vfdf Ps}lt/ ag]sf cf;Gg 

sf]0fx¿sf] of]ukmn ePsf]n]
5 . PMC + PMC = 1800

or, 2 PMC = 1800

or, PMC = 900  

5. tYo 4 nfO{ ;/n ubf{ 

  6. PM CD 6. tYo 5 cg';f/ or, PMC = 900  
ePsfn]

k|dfl0ft eof] .
sDkf;sf] ;xfotfn] Pp6f j[Tt lvrf}“ . h;sf] s]Gb| laGb' 
O 5 . lhaf AB sf] cw{sx¿ lvrf}“ -sIff 6 df h:t}_ . 
ltgLx¿dWo] Pp6f cw{s s]Gb|af6 lvrf}“ . s]Gb|af6 uPsf] 
cw{sn] lhaf AB ;“u slt l8u|Lsf] sf]0f agfp5, gfkf}“ . 
cfkm"n] kfPsf] lgisif{ n]vf}“ . s] of] sfd k]k/ kmf]N8 u/]/ 
klg ug{ ;lsG5, cEof; u/f}“ .

;fWo M 3  s'g} j[Ttsf] lhafsf] nDafw{s Tof] j[Ttsf] s]Gb| laGb' eP/ hfG5 . 

yfxf lbOPsf] M O j[Ttsf] s]Gb| laGb' 5 . lhaf AB nfO{ CD n] nDafw{ssf ¿kdf sf6]sf] 5 . 

k|dfl0ft ug'{kg]{ M CD df s]Gb| laGb' k5{ . 

/rgf M dfgf}“ CD df s]Gb| laGb' O kb}{g . OD lvrf}“ .

A AB B

O O

N N
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k|df0f M 

tYox¿ sf/0fx¿
1. CD  AB 1. yfxf lbOPsfaf6
2. OD AB 2. lhaf AB sf] dWo laGb' D ;“u s]Gb| 

laGb' hf]8]sfn] -;fWo 2 cg';f/_
3.(i) CDB = ODB 3.(i) CD  / OD b'j} AB df nDa x'g] 

ePsfn] .

 (ii)  of] ;Dej x'b}g ha ;Dd CD / OD  
     Pp6} /]vfdf kb}{g .

(ii) CDO sf] gfk 0° x'g] x'gfn] .

4. CD / OD Pp6} /]vfdf k5{g\ cyjf CD, 
   s]Gb| laGb' O eP/ hfG5 . 

4. tYo (3) af6

k|dfl0ft eof] .

O s]Gb| laGb' ePsf] Pp6f j[Tt lvrf}“ . o;df b'O{ a/fa/ lhafx¿ AB / CD b]vfcf}+“ . ca pSt 
j[TtnfO{ sf6]/ 5'6\ofcf}“ . lhaf AB / CD nfO{ b'O{ a/fa/ efu x'g]u/L kmf]N8 u/f}“ . o;/L kmf]N8 
ubf{ lhafx¿df kg]{ laGb' s]Gb| laGb'af6 a/fa/ b'/Ldf k5{ jf kb}{g, cjnf]sg u/f}“ .

;fWo 4 : s'g} j[Ttsf b'O{ a/fa/ lhafx¿ S]mGb| laGb'af6 a/fa/ b'/Ldf x'G5g\ .

yfxf lbOPsf] M j[Ttsf] s]Gb| laGb' O 5 . b'O{ a/fa/ lhafx¿ 
AB / CD df OE  AB / OF  CD 5 . 

k|dfl0ft ug'{kg]{ M OE = OF

/rgf M AO / CO hf]8f}+ .

 tYox¿      sf/0fx¿

1. AEO / CFO df 1.

  i) AEO = CFO -;=_ i) b'j} ;dsf]0f ePsfn] .

    ii) AO = CO -s=_ ii) Pp6} j[Ttsf lqHofx¿ ePsf]n] .

  ii)AE = CF -e'=_ iii) a/fa/ lhafsf cfwf efux¿ ePsfn] .
2. AEO CFO 2. ;=s=e'= af6
3. OE = OF 3. cg'¿k lqe'hsf ;ª\ut e'hfx¿ ePsf]n]

k|dfl0ft eof] .

s'g} klg ;fWosf] yfxf lbOPsf] / k|dfl0ft ug'{kg]{ Ps cfk;df ;f6\bf h'g gof“ ul0ftLo jfSo aG5, 
o:tf] jfSonfO{ pSt ;fWosf] ljnf]d elgG5 . ca xfdL ;fWo 4 sf] ljnf]dsf] ;}b\wflGts k'li6 u/f}“ . 
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;fWo 4 sf] ljnf]d M j[Ttsf] s]Gb| laGb'af6 a/fa/ b'/Ldf /x]sf lhafx¿ a/fa/ x'G5g\ .

yfxf lbOPsf] M j[Ttsf] s]Gb| laGb' O 5 .

AB / CD b'O{ lhafx¿ x'g\ .    

OE AB, OF  CD, OE = OF 5 .         
k|dfl0ft ug'{kg]{ M AB = CD

/rgf M OA / OC hf]8f}“ .

k|df0f M

 tYox¿ sf/0fx¿

1. OAE / OCF df

i. AEO = CFO -;=_ i. OE AB / OF CD ePsfn] . 

ii.OA = OC -s=_ ii. Pp6} j[Ttsf cw{Jof;x¿ ePsfn] .

iii. OE = OF -e'=_ iii. yfxf lbOPsfaf6
2. OAE OCF 2. ;=s=e''= af6
3. AE = CF 3. cg'¿k lqe'hsf ;ª\ut e'hfx¿ ePsfn] .

4. 2AE = 2CF cyjf, AB = CD 4. s]Gb| laGb'af6 lhafdf lvlrPsf] nDan] 
   lhafnfO{ cfwf ug]{ ePsfn] .

k|dfl0ft eof] .
pbfx/0f 1

olb Pp6f j[Ttsf] cw{Jof; 10cm / Pp6f lhafsf] nDafO 16cm eP pSt lhafsf] s]Gb| laGb'

b]lvsf] b'/L kTtf nufpg'xf];\ .

;dfwfg M 
lrqdf O j[Ttsf] s]Gb| laGb' 5 . O af6 lhaf AB df OM nDa lvlrPsf] 5 . AM = 

2
1

 AB 
x'G5 . [s]Gb| laGb'af6 lhafdf lvlrPsf] nDan] pSt lhafnfO{ ;dlåefhg ug]{ ePsfn] .]

km]/L, OMA df, OA2 = OM2 + AM2 [kfOyfuf]/; ;fWocg';f/]

cyjf,  102 = OM2 + 82 [ ∵  AM = 
1
2

 x 16 cm = 8 cm] 

cyjf,  100 = OM2 + 64 

cyjf,   100 – 64 = OM2

cyjf,   36   =  OM2

cyjf,  6 = OM

lhafsf] s]Gb| laGb'b]lvsf] b'/L 6 ;]=dL= 5 . 
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 pbfx/0f : 2

lbOPsf] lrqdf O s]Gb| laGb' ePsf j[Ttsf lhafx¿ AB / AC 5g\ . olb    

BAO = CAO eP AB = AC x'G5 egL k|dfl0ft ug'{xf];\ . 

;dfwfg M  

yfxf lbOPsf] M BAO = CAO, O s]Gb| laGb' xf] .

k|dfl0ft ug'{kg]{ M AB = AC    

/rgf M OF  AB / OE  AC lvrf}+ .

  tYox¿      sf/0fx¿

1. OAF / OAE df

  i) OA = OA -e'=_ i) ;femf e'hf ePsfn] .

ii) OAF = OAE -sf]=_ ii) yfxf lbOPsfaf6 .

iii) AFO = AEO -sf]=_ iii) b'j} sf]0f 900 ePsfn] .
2. OAF OAE 2. e'=sf]=sf]= tYo af6
3. AF = AE 3. cg'¿k lqe'hsf ;ª\ut e'hfx¿ ePsfn] .

4. AF = BF / AE = EC 4. OF AB / OE AC ePsfn] .

5. 2AF = 2AE cyjf, AB = AC 5. tYo (3) / (4) af6

k|dfl0ft eof] .

pbfx/0f : 3

Ps s]lGb|t (O) b'O{ cf]6f j[Ttx¿nfO{ s'g} Pp6f l;wf /]vfn] A, B, C / D df sf6]sf] 5 . 

k|dfl0ft ug'{xf]; M AB = CD.

yfxf lbOPsf] M O j[Ttx¿sf] s]Gb| 5 . l;wf /]vfn] j[Ttx¿nfO{ 
laGb'x¿ A, B, C / D df sf6]sf] 5 .

k|dfl0ft ug'{kg]{ M AB = CD 

/rgf M OM  AD lvrf}“ .  

k|df0f M

    tYox¿     sf/0fx¿
1. AM = DM 1. s]Gb|af6 lhafdf lvlrPsf] nDan] lhafnfO{ ;dlåefhg ug]{ ePsfn]
2. BM = CM 2. sf/0f (1) cg';f/
3. AB = CD 3. tYo (1) af6 tYo (2) 36fp“bf .

k|dfl0ft eof] .
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 cEof; M 16

1. -s_  5cm cw{Jof; ePsf] j[Ttsf] s]Gb| laGb'af6 4cm 6f9f /x]sf] lhafsf] nDafO slt x'G5 < 

 -Vf_ Pp6f j[Ttsf] cw{Jof; 26cm / s'g} lhafsf] nDafO 48cm 5 . pSt lhaf j[Ttsf] s]Gb| 
  laGb'af6 slt 6f9f xf]nf, kTtf nufpg'xf];\ .

 -Uf_  Pp6f j[Ttsf] s'g} lhaf 24cm nfdf] 5 . o;sf] s]Gb| laGb'af6 b'/L 10cm 5 . 
  j[Ttsf] Jof;sf] nDafO slt xf]nf, kTtf nufpg'xf];\ .

 -3_  s]Gb| laGb' O af6 Ps}lt/ kg]{ b'O{ ;dfgfGt/ lhafx¿ AB / CD sf] nDafO j|mdz M 6cm 
  / 12cm 5 . olb AB / CD sf] b'/L 3cm eP j[Ttsf]] cw{Jof; slt xf]nf <

2. -s_ ;“u}sf] lrqdf O j[Ttsf] s]Gb| laGb' 5 . AB / CD b'O{ a/fa/ lhafx¿ 
  laGb' X df k|ltR5]lbt 5g\ . AX = CX / BX = DX x'G5 egL k|dfl0ft ug'{xf];\ .

 -v_  lbOPsf] lrqdf O j[Ttsf] s]Gb| laGb' 5 . olb OD  AB, OE  AC / 
  AB = AC eP ADE ;dlåafx' lqe'h xf] egL k|dfl0ft ug'{xf];\ .

3. lbOPsf] lrqdf X / Y j[Ttsf s]Gb| laGb'x¿ x'g\ . XY  CD 5 . 
 CD n] s]Gb| laGb' X ePsf] j[TtnfO{ laGb'x¿ M / N df tyf 
 XY nfO{ P df sf6]sf] 5, k|dfl0ft ug'{xf];\ . 

 (i) CM = DN       (ii) CN = DM

4. ltg hgf ljb\ofyL{x¿ cxdb, lgDaf / s[i0f 10 ld6/ cw{Jof; ePsf] j[Ttfsf/ 3]/fdf pleP/ 
 Pp6f v]n v]Nb} 5g\ . cxdbn] lgDafnfO{ / lgDafn] s[i0ftk{m Ps Ps u/L elnan km\of“s] . 
 cxdb / lgDaflar 12 ld6/ / lgDaf / s[i0flar klg 12 ld6/sf] b'/L 5 . cxdb / s[i0flar 
 slt ld6/sf] b'/L xf]nf < lrq agfO{ kTtf nufpg'xf];\ .

5. lbOPsf] lrqdf AB / BC j[Ttsf lhafx¿ x'g\ . pSt lrqnfO{ sfkLdf 
 6]«; ug'{xf];\ / j[Ttsf] s]Gb| laGb' kTtf nufpg'xf];\ . 

A

B

C
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17.0 k'g/fjnf]sg 

Pp6f ljb\ofnosf] rf}/df a;]/ lzIfs / ljb\ofyL{lar ePsf] 
jftf{nfksf] Ps c+z oxf“ k|:t't ul/Psf] 5 M 

lzIfs M  lbndfof, ltdL eg t, oxf“ ufl8Psf] elnansf] vDaf slt  
  cUnf] xf]nf <

lbndfof M ;/, vDaf cUnf] / ;'l/nf] 5 . r9\g} ;ls“b}g,  
  s;/L gfKg' / <

lzIfs M  lsg r9\g' k/\of] / < To;sf] 5fof oxf“;Dd cfPsf] 5 . ToxL 5fofnfO{ gfk]/ eGg  
  ;lsxflnG5 lg .

hLjg M  ;/, oxf“ vDafsf] km]bb]lv 5fofsf] 6'Kkf;Ddsf] b'/L t 8m  /x]5 . To;f] eP vDaf 
  klg Tolt g} prfOsf] x'G5 t <

lzIfs M  To;f] xf]Og, oxf“af6 vDafsf] 6'Kkf;Dd Pp6f af“; /fv]/ x]/f}“ t, af“;sf] nDafO 10m  

  5 . ca eg hLjg vDaf, 5fof / af“; /fVbf s:tf] lrq aGbf] /x]5 <

hLjg M  To;f] t ;dsf]0f lqe'h aGbf] /x]5 ;/ . ca aNn s'/f a'e]m“ . xfdLn] Hofldltdf  
  k9]sf] kfOyfuf]/; ;fWo k|of]u u/]/ vDafsf] prfO kTtf nufpg ;Sg] /x]5f}“, xf]Og ;/ <

lbndfof M P xf] t lg, af“; ;dsf]0f ;fd'Gg] 5 . 

To;}n] s0f{ A C  =h = 10 m ,  5 . 5fof / af“;sf] larsf] sf]0f C  xf] . o;nfO{ ;Gbe{ sf]0f elgG5 . vDaf 
rflx“ C  sf] ;Dd'v e'hf xf] To;}n] of] nDa A B  = p  5 . 5fofsf] nDafO cf;Gg e'hf jf cfwf/ B C  

= b = 8m  5 .

oxf“ kfOyfuf]/; ;fWocg';f/ 

-s0f{_2 = -nDa_2 + -cfwf/_2 jf h 2 =p 2 + b2 x'G5 .
    102 =p 2 + (8)2

cyjf, 100 = p 2 + 64

cyjf,   p  = m63664100     x'G5 .

o;/L  vDafsf] nDafO 6m  eof] xf]Og t, ;/ 

lzIfs M xf], lbndfof, ltdLn] l7s pTt/ lgsfNof} .

lqsf]0fldlt (T rigonom et ry)

kf7

1717
A

BC

10 m

8 m
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17.1 lqsf]0fldlt (T rigonom et ry)

dflysf tYosf cfwf/df lqsf]0fldltsf] cy{ ltg cf]6f sf]0fx¿sf] gfk xf] . lqsf]0fldltn] lqe'hsf 
e'hfx¿ / sf]0fx¿sf] ;DaGwsf] cWoog ub{5 . s'g} klg ;xh} gfKg g;lsg] j:t'sf] prfO, nDafO 
kTtf nufpg] ;fwgsf ¿kdf lqsf]0fldltsf] k|of]u x'G5 . 

pbfx/0fsf nflu lbOPsf] lrqdf h:t} s'g} gbLsf] ulx/fO / ?v jf vDafsf] prfO gfKg' 5 
eg] ?v jf vDafb]lv s'g} :yfg;Ddsf] t];f]{ /]vf / ;e]{sf] ;fdfg (C l i n o m e t e r ) hldgsf] 
;txb]lv ?vsf] 6'Kkf];Ddsf sf]0f gfKg k|of]u ul/g] oGqsf ;xfotfaf6 prfO tyf vDafsf]  
km]b;Ddsf] b'/L kTtf nufpg lqsf]0fldltsf] k|of]u x'G5 . lqsf]0fldltsf] ;xfotflagf ul0ft, ef}lts 
lj1fg tyf OlGhlgol/ª If]qsf] ljsf; / lj:tf/ c;Dej 5 . To;}n] lqsf]0fldltnfO{ ul0ft tyf 
lj1fgsf] dxTTjk"0f{ / cleGg cª\usf ¿kdf lnOG5 .

 

C       B  
     B  

     B  

     A  
     A  

     A  

C  
C  

 

  

lj|mofsnfk 1

lbOPsf lqe'hsf lrqdf e'hfx¿ tyf sf]0fx¿ gfkL tnsf] tflnsf k'/f ug'{xf];\ .

     lrq g= 1   lrq g= 2        lrq g= 3

tflnsf g+ 1

A B B C C A A   C

 lrq g= 1

 lrq g= 2

 lrq g= 3

A C
A B

A C
B C

B C
A B
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dflysf] tflnsf e/L k|Zgx¿sf] pTt/ lbg'xf];\ . 

1. lqe'h A B C  df ;dsf]0f / ;Gb{e sf]0f s'g s'g x'g\ <

2. lqe'h A B C  df s0f{, ;Dd'v e'hf / cf;Gg e'hfx¿ s'g s'g x'g\ < s] tL e'hfx¿ ;dfg'kftdf 5g\ <

o;/L ;dsf]0f lqe'h A B C  df s0f{ h  n] cwf/;“u agfPsf sf]0f  C  /  C  sf] ;Dd'v e'hf p  /
cf;Gg e'hf b lar k|ToIf ;DaGw 5 eGg] tYo kTtf nufpg ;lsG5 .

pbfx/0f 1

lbOPsf] u|fkmdf 2071 ;fndf af9L kLl8t pb\wf/sf 
nflu sf7df8f}“af6 ;'v]{ttkm{ p8]sf] ljdfgsf]  
xf] . o;n] d}bfg 5f]8]/ dfly p8L 500 ld= 
b'/L kf/ ubf{ slt prfOdf k'Ubf] /x]5, kTtf 
nufpg'xf];\ .

ljdfg p8]/ P  7fp“df k'Ubf hldgaf6 o;n] 100 
ld6/ k/sf] b'/L lnG5 . Tof] hxfh 50 ld6/ 
prfOdf k'u]sf x'G5 . ljdfg P  prfOdf x'“bf prfO 
/ b'/Lsf] -hldgdf kf/ u/]sf] b'/Lsf]_ cg'kft, cyf{g\, 

prfO M b'/L  = 100
50

  x'G5 .

ljdfg hldgsf] b'/L j|mdzM 200,  300,  400,  500 ld6/ kf/ ubf{ ljdfg hldgaf6 j|mdzM 
100,  150,  200 / 250 ld6/ prfOdf x'G5 . lrqsf] cWoog u/L cg'kftnfO{ lgDg lnlvt 
tflnsfdf eg'{xf];\ .

ljdfgsf] :yfg prfO b'/L
cg'kft -prfO M 

b'/L_
hldg;“u agfPsf] 

sf]0f

P 50 100 1: 2 = 0.5

Q 100

R 150

S 200

T 250

dflysf] tflnsfaf6 s] lgisif{ lgsfNg ;lsG5 eg] s'g} klg ;dsf]0f lqe'hdf 

s0f{ h  n] cfwf/;“u agfPsf] sf]0fsf] ;Dd'v e'hf p  / cfwf/ b sf] cg'kft 

-prfOM b'/L_ 
p
b

 sf] lar k|ToIf ;DaGw /xG5 . Pp6f l:y/ sf]0fsf nflu -prfOM b'/L _ 
p
b  klg crn x'G5 . l:y/ sf]0fnfO{ ;Gbe{ sf]0f elgG5 . o;nfO{ lu|s cIf/  n] hgfOG5 . 
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sf]0f 0( 0 90 )  sf] dfg a9\bf cg'kft klg a9\5 eg]  sf] dfg 36\bf cg'kft klg 36\5 . 

To;}n] -prfOM b"/L_ 
p
b

  yfxf x'“bf  yfxf kfpg ;lsG5 . lqsf]0fldltdf sf]0fx¿nfO{ hgfpg 

tnsf] tflnsfdf lbOPsf lu|s cIf/x¿ k|of]u ul/G5 .

N am e

A l p h a -cNkmf_

B e t a -la6f_

G am m a -ufdf_

T h i t a -ly6f_

P h i  -kmfO_

-;fO_

17.1.2: cfwf/e"t lqsf]0fldtLo cg'kftx¿ (F n amenta  ri onometric atios

lbOPsf] lrqdf ;dsf]0f lqe'h A B C  df ;Gbe{ sf]0f  sf] ;Dd'v e'hf p  = A B ,  cf;Gg e'hf 
b = B C  / s0f{ h  = A C  5 . 

ca cg'kft 
A C
A B

 
nfO{  sf]  elgG5 .

o;nfO{ 5f]6s/Ldf   n]lvG5 . 

;dsf]0f A B C  df, 

 sf]  cyjf  =
 nDa 

=
   A B  

=
   p  

                         
s0f{    A C         h  

To;} u/L c¿ b'O{ cf]6f cfwf/e"t cg'kftsf] kl/efiff o;/L lbg ;lsG5 . 

 sf]  cyjf  =
 cfwf/  

=
     B C   

=
    b 

                                
s0f{        A C         h  

 sf] t an g e n t  cyjf   =  
;Dd'v  

=
    A B    

=
   p  

                                    
cf;Gg     B C         b 

o;/L oL ltg cf]6f cg'kftx¿ ,  t an  nfO{ cfwf/e"t lqsf]0fdtLo cg'kft elgG5 . 

o;afx]s lqe'hdf cGo cg'kftx¿ 
B C
A C

,
A B
A C / 

A B
B C  5g\ . ltgnfO{ j|mdzM  / co t

 n] hgfOG5 . 

lqsf]0fldtLo cg'kftsf s]xL dxTTjk"0f{ u'0fx¿nfO{ tnsf] pbfx/0faf6 b]vfpg ;lsG5 M

 

B  

A  

s0f{ ;Dd'v  

cf;Gg 

h  

b 

    

 C   
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;fgf] A B C  df     7'nf] A B C  df

   = 
h
p  = 

5
3    

p
h

6
10

3
5

   =  
b
h

=  
4
5

   =  
b
h

= 
8

1 0
  =  

4
5

t an    =  
p
b  

= 
3
4

  ,      t an    = 
p
b

 =  
6
8  

=  
3
4

 ,   

;dsf]0f ;d¿k lqe'hdf lqe'hsf] cfsf/n] lqsf]0fldtLo cg'kftsf dfgx¿df s'g} km/s kb}{g .

 lj|mofsnfk 2

;“u}sf] lrq x]/L hf]8f ldnfpg'xf];\ M       

i .  sf nflu nDa P R

i i .     sf nflu nDa     

i i i . s0f{    P Q

i v .     Q R

v .

v i . t an
     

v i i .   t an     

pbfx/0f  3

 dfg lgsfNg'xf];\ M

-s_   
5
3

  / h  = 20  eP p  = ?

-v_  
5
4

   / b = 8 eP h  = ?

 

 

P  

Q  R  
 

 
P R
P Q

P Q
Q R

P R
Q R

Q R
P Q
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-u_  t an   
4
3

  / b = 8 eP p  = ?

-3_  
4
3

  eP  / t an  sf] dfg slt xf]nf <

;dfwfg M

-s_ oxf“, 


h
p

    cyjf, 
h
p

 4
3

  , 

h  = 20 eP 
20
P

 
4
3

  jf 5p  = 3 x 20 cyjf 3 20
P 3 4 12

5

 To;}n] p  = 12 x'G5 .    

-v_ oxf“, 
h
b


 5

4
                        -u_ ox“f, 

b
p


 4

3
     

cyjf, 
h
b

 
5
4

  ,   b = 8  eP 
h
8

5
4

   ,       cyjf,  
b
p

4
3

    ,  b = 8  eP  
8
p

 4
3

    

cyjf, 4h  = 5 x 8    cyjf 4p  = 8 x 3

To;}n] h  = 10 x'G5 .    To;}]n]] p  = 6 x'G5 .

-3_  = 3/ 5 eP  p  = 3,  h  = 5 -dfgf}“_ 

kfOyfuf]/; ;fWocg';f/,

      h 2 = p 2 + b2

o r ,  52 = 32 + b2

o r ,  b2 = 25 – 9= 16, To;}n] b = 4  x'G5 . 

ca, 
h
b

  
5
4

  /
b
p


 4

3
   x'G5 .

pbfx/0f 3

lqe'h A B C  df, B  = 900, , A B  = 12 cm ,  A C  = 13 cm  
eP, k|dfl0ft ug'{xf];\ .

2 2  = 1 

 A  

C  B  

13 

12 
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;dfwfg M 

oxf“ A B  = p  = 12 cm ,  A C  = h  = 13 cm ,  B C   = b = ? 

kfOyfuf]/; ;fWocg';f/,

 h 2 = p 2 + b2

o r ,   132 = 122 + b2

o r ,    b2 = 169 – 144 =  25   To;}n] b = 5 cm  x'G5 .

ca, 2 2  

= 
 

1
169
169

13

)5(

)13(

)12(

h

b

h

p
2

2

2

2

2

2

2

2

  k|dfl0ft eof] .

pbfx/0f 4

 nfO{   sf] ¿kdf JoSt ug'xf];\ .

;dfwfg M 

xfdLnfO{ yfxf 5, 
h
p


h
b

 ,

b
p


 

h
b
h
p



 h
b
h

bh 22



 h
b

h
b

h
h

2

2

2

2



 h
b

)
h
b(1 2



 


c o s

c o s1 2

      

 cEof; 17.1

1.  lbOPs]f ;dsf]0f lqe'hsf cfwf/df lgDg k|Zgx¿sf] pTt/ lbg'xf];\ M 

 -s_  (i ) ;aeGbf nfdf] e'hf s'g xf] < o;sf] nDafO slt 5 <

      (i i ) sf] nflu nDa / cfwf/ s'g s'g x'g\ < 

  (i i i ) sf] nflu nDa / cfwf/ s'g s'g x'g\ <

 -v_  dfg kTtf nufpg'xf];\ M 

 ,  t an  

A  

C  B  

 6 

8 
 

 

6 cm

8 cm
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 -u_  k|dfl0ft ug{'xf];\ M 
2 2 2 2

2.  lbOPsf] lrqdf , ,   sf]0fx¿ / ltgsf e'hfx¿sf] 

 ;DaGwaf6 sine  cosine / t angent  kTtf nufpg'xf];\ .  

3.  lx;fa ug'{xf];\ M

 (i )  t an A  nfO{ sf] ¿kdf JoSt ug'{xf];\ .

 nfO{ sf] ¿kdf JoSt ug'{xf];\ .

  
4
3

  eP  /  sf] dfg slt slt xf]nf <

 
2
3


 
eP   /  sf] dfg slt slt xf]nf <

 (v )  
5
3s i n 
 
5 eg]  sf] dfg slt x'G5 .

 (v i )  
3

1t an   eP,  /   sf] dfg kTtf nufpg'xf];\ .

p
h

  = 
6

1 0
    / h  = 20  eP b = ?

      
4
32

 / p   = 6 eP   h  = ? ,  b = ?

17.2  ljlzi6 sf]0fsf] lqsf]0fldtLo cg'kft ( ri onometric atio of some specia  n es

00  b]lv 900 ;Ddsf ljlzi6 sf]0fx¿sf] ;xfotfn] lqe'hsf ;d:ofx¿sf] xn ug{ ;lsG5 . 

ljlzi6 sf]0fx¿ dWo] 00,  300,  450,   600 / 900  sf] dfg kTtf nufpg l;sf}“ . 

17. 2.1:  450 sf]0fsf] lqsf]0fldtLo cg'kftsf] dfg

oxf“, P Q R  ;dsf]0f ;dlåafx' lqe'h xf] .

hxf“    P  = 450 / R  = 450  x'G5 .

To;}n] e'hf P Q  = Q R  = x dfgf}“ .

 

   
900 

 

  3 

  P  

 Q  

  S  

R  
  4 

 2 

 

   
900  
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ca, kfOyfuf]/; ;fWocg';f/,

  P R 2 = P Q 2+ Q R 2 = x2 + x2 =2x2

     P R  = x2

;dsf]0f P Q R  df, 

0 = 707.0
2

1

x2

x
P R
P Q

h
p



0 = 707.0
2

1

x2

x
P R
Q R

h
b



t an R  = t an 450  = 000.11
x
x

Q R
P Q

b
p



17. 2.2  300  / 600 sf]0fsf] lqsf]0fldtLo cg'kftsf] dfg

300 / 600 sf]0fsf] lqsf]0fldtLo cg'kftsf] dfg kTtf nufpgsf nflu ;dafx' lqe'h P Q R  
lncf}“ . o;df e'hf P Q  = Q R  = P R  = x dfgf}+“ . 

lqsf]0fldtLo cg'kftsf nflu ;dsf]0f lqe'hsf] cfjZostf kb{5 . 

To;}n] P  af6 cfwf/df P M  nDa lvrf}“ h;n] cfwf/ e'hf Q R  nfO{ ;dfg b'O{ efudf ljefhg 

ub{5 / oxf“ M R
2
x

Q M  x'G5 . 

ca ;dsf]0f P M R  df R  = 600;  M  = 900  eP  M P R  = 300 x'G5 .

P M R  df kfOyfuf]/; ;fWoaf6,

(P M )2 = (P R )2 – (M R )2

(P M )2 = x2 – 
4
x

x
2
x 2

2
2



(P M )2 = 
4
x3 2

P M  = x
2
3

4
x3 2



k'gM ;Gbe{ sf]0f M P R  = 300  sf] x'“bf p  = 
2

x3
P Mb,xP Rh,

2
x

M RP   x'G5 .  

ct M sin .30 2
2

1 1
2

0 5° = = = = × = =
p
h

MR
PR

x

x
x

x

 

P  

R  Q  

 x 

x 

450 

450 900 
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cos .30

3
2 3

2
0 866° = = = = =

b
h

PM
PR

x

x

Tan
p
b

30 2
3
2

2
2

3

1

3
0 577° = = = × = =

x

x

x
x

.

km]l/ ;dsf]0f P M R  df ;Gbe{ sf]0f R  = 60°  ln“bf,

P PM b MR   
3
2 2

x x
,   /  h  = P R  = x x'G5 .

Sin
p
h

PM
PR

60

3
2 3

2
3
2

° = = = = =

x

x
x

x

Cos
b
h

MR
PR

60 2
2

1 1
2

0 5° = = = = × = =

x

x
x

x
.

Tan
p
b

PM
MR

60

3
2

2

3
2

2
3 1 732° = = = = × = =

x

x
x

x
.

o;/L x]bf{, s i n 30 ° =   )3 09 0c o s (6 0c o s
2
13 0s i n 0 ooo  = c o s 6 0 °  =  C o s  (9 0 °  – 30 ° )  S i n  =  C o s  (9 0 ° –

To:t}, C o s 30 °  =  ) ;6 09 0(6 0
2
33 0  Si nSi nC os o

 
= S i n 6 0 °  =  S i n  (9 0 °  – 30 ° )  C o s  =  S i n  (9 0 ° –
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17. 2.3   00 / 900 sf]0fsf] lqsf]0fldtLo cg'kftsf] dfg

;dsf]0f lqe'h P Q R  df P R  nfO{ 3'dfp“b} nfg] xf] eg] P R Q  36\b} uP/ P  laGb' Q  df vlK6g k'U5 .

o; a]nf sf]0f P R Q   36\b} uP/ 00 x'G5 / P Q  = 0  x'G5 . cyf{t\ P R  = x ,  Q R  = x ,  P Q  = 0 x'G5 .

ct M P Q 0
S i n 0 0

P R x
Q R x
P R x
P Q 0

T an 0 0
Q R x

To;} u/L,

P Q R  df, P R Q  , 00 af6 a9\b} uP/ = 900 df k'Ubf 

P Q  / P R  vlK6G5 /  P R  = x eP 

P Q  = x x'G5 . Q R  = 0   x'G5 .

Sin
PQ
PR

X
X

Cos
QR
PR

O
X

Tan
PQ
QR

X
O

90 1

90 0

90

° = = =

° = = =

° = = = ∞ -ckl/eflift 

dflysf ljlzi6 sf]0fx¿sf] lqsf]0fldtLo dfgnfO{ Pp6} tflnsfdf lgDgfg';f/ b]vfpg ;lsG5 M

       sf]0f
cg'kft

00 300 450 600 900

S i n 0

2
1

2
1

2
3

1

1

2
3

2
1

2
1

0

T an 0

3

1
1

3   ckl/eflift

P

P

P

P

Q

Q

R

R

R

Q

x

x

x

x
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pbfx/0f 4  

olb 0 
2

1 0 =  
2
1

 
eP k|dfl0ft ug'{xf];\ .

° .S i n 60°

;dfwfgM 

oxf“,  0 = 
2

1
  eP p  = 1,  h  = 

 
2   dfGbf

0 =    
2

1
=

2
1-2

=
h

p-h 22

0 =  
2
1

,  eP p  = 1,  h  = 2  dfGbf

0 =  
2
3

=
2

1-4
=

h
b-h 22

0 = 1,  eP p  = 1,  h  = 1  dfGbf

0  =     
h p

h

2 2 1 1
1

0
1

0
−

=
−

= =

2
1

 
 

  = 1x 
2
1

- 0 x 
2
3

 =  
2
1

 
  L .H .S  = R .H . S  p r o v e d

0   = 0 

      =  
2

1

 
X  

2
1

– 
2

1
  X  

2
1

 = 0

  L .H .S  = R .H . S  p r o v e d.
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cEof; 17.2 

1.  tflnsf k|of]]u u/L lgDg lqsf]0fldtLo cg'kftx¿sf] dfg lgsfNg'xf];\ M

 (i )  t an  600   (i i ) t an  300 0

 0 0   (v i ) t an  450 

 (v i i ) t an  600 0  0 0 0 

2. lrq lvr]/ gfkL tnsf dfgsf cfwf/df ;dsf]0f lqe'hsf Go"gsf]0fx¿sf] dfg kTtf 

 nufpg'xf];\ .

  sf] dfg  0.5 

 sf] dfg  0.5

(i i ) t an   sf] dfg  1

3.  dfg kTtf nufpg'xf];\ M

 (i ) 0 0 0 0 2 450 2 450 

 (i i i ) 
30t an1

30t an2
2

    (i v )  


45t an30t an1
45t an30t an

4.  k|dfl0ft ug'{xf];\ M 

  2 300 2 300=1   0 0 0

 (i i i )  
30t an1

30t an2
60t an 2

0
0     (i v ) 0 2 300 2 300 - 1

5.  xn ug'{xf];\ M

 (i )  cos tanθ = °
3
2

30  (i i )  3c o s32    (i i i )  1c os4 2 

6.  s'g} ;dsf]0f lqe'hdf s0f{sf] nDafO  5 / ;Gb{e sf]0f 300  5 eg] af“sL sf]0f / e'hfx¿sf] 
 dfg lgsfNg'xf];\ .

7.  s'g} ;dafx' lqe'hdf 0, 0 / 0  sf] dfg lgsfNg'xf];\ .

8.  36m  cUnf] 306f3/sf] km]baf6 312  ld6/ k/ uP/ 306f3/sf] 6'Kkfdf x]bf{ hldgb]lv 
 306f3/sf] 6'Kkf]df aGg] ;Gb{e sf]0f lgsfNg'xf];\ .
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18 .0 k'g/fjnf]sg

sIff 8 sf] lhNnf :t/Lo k/LIffdf Pp6f ljb\ofnodf ePsf 15 hgf ljb\ofyL{x¿sf] ul0ft ljifosf] 
k|fKtfª\s lgDgfg';f/ 5 M

45,  46,  67,  78,  85,  92,  49,  65,  79,  58,  59,  45,  67,  85,  78,

pSt tYofª\snfO{{ s] slt tl/sfn] k|:t't ug{ ;lsG5, ;d"xdf 5nkmn ug'{xf];\ .

xfdLn] Pp6f sIffsf ljb\ofyL{x¿sf] k|fKtfª\snfO{{ ;ª\sng u/]/ tflnsfdf k|:t't  
u¥of}“ . o;af6 s] s'/f a'em\g ;lsG5 eg] tYo ePsf cª\sx¿sf] ;ª\sngnfO{{ g} tYofª\s elgG5 .  
;ª\slnt dfqfTds ;"rgfx¿sf] ;d"x g} tYofª\s xf] . o;/L dflysf] 5nkmnaf6 cfpg] 
lgisif{nfO{{ JolStut, vl08t / cljlR5g >]0fLdf k|:t't ug{ ;lsG5 . cª\u]|hLdf o;nfO{{  

ti ti  elgG5 . of] ti  efiffaf6 cfPsf] xf]] . o;sf] cy{ s t at u s  o f  s t at e  x'G5 . k|frLg sfndf 
/fHosf] hg;ª\Vof / ul/aLsf] cWoog ug{ tYofª\ssf] k|of]u ul/GYof]] eg] cfhsf] cfw'lgs 
o'udf hg;ª\Vof, ul/aL dfq geO{ /fHosf] cfly{s, k|zf;lgs, jfl0fHo, Jofkf/, cg';Gwfg tyf  
a}ª\lsª cflb If]qdf ;d]t k|of]]u ug{ yflnPsf] 5 . To;}n] tYofª\ssf] dxTTj cem} a9\b} uPsf] 5 .

18 .1 /]vflrq / j[Ttlrq - L ine graph  and   P ie C h art ) 

18 .1.1 n]vflrq (L ine graph )

lbOPsf] /]vflrqsf] cWoog u/L tn 
lbOPsf k|Zgx¿sf af/]df 5nkmn 
u/f}“ / ;d"xdf pTt/ vf]hf}“ .

1. ;a}eGbf sd Hofnf slt 5 < sd 
 Hofnf kfpg] sfdbf/ slt  
 hgf xf]nfg\ <

2.  ;a}eGbf a9L Hofnf kfpg] 
 sfdbf/x¿ slt xf]nfg\ <

3.  ;aeGbf a9L / ;aeGbf sd Hofnfsf] lardf slt cGt/ xf]nf <

tYofª\s zf:q ( tatistics

kf7

1818

Hofnf ljj/0f

s
fd

bf
/ 

;ª
\Vo

f

Hofnf ?=
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o;/L dflysf k|Zgsf] 5nkmnkl5 /]vflrqsf] kl/efiff lgDgfg';f/ ug{ ;lsG5 M

s'g} klg tYofª\s / ;"rgfx¿, h:t} M lbgel/sf] tfkj|mddf cfPsf] kl/jt{g, ljleGg ;fndf  
hg;ª\Vofdf ePsf] kl/jt{g, s'g} sDkgLsf sfdbf/x¿sf] Hofnf cflbnfO{{ laGb'  sf] 
z[ª\vnfsf] ¿kdf k|:t't ul/g] lrqnfO{{ /]vflrq  elgG5 . o;df k|To]s laGb'x¿nfO{{ 
dflysf] lrqdf h:t} ;/n /]vfsf] dfWodn] hf]l8Psf] x'G5 .

/]vflrq lvRg] tl/sfM

pbfx/0f 1

aRrfx¿sf] ;ª\Vofsf cfwf/df kl/jf/sf] ;ª\Vof lgDgcg';f/ b]vfPsf] 5 . o;nfO{{ /]vflrqdf 
k|:t't ug'{xf];\ .

aRrfsf]  ;ª\Vof 1 2 3 4 5

kl/jf/ ;ª\Vof 5 6 4 3 2

;dfwfg M 

dflysf] tYofª\snfO{{ lgDgfg';f/ /]vf lrqdf k|:t't ug{ ;lsG5 M 

r/0f 1 M X  cIfdf aRrfx¿s]f ;ª\Vof / Y  cIfdf kl/jf/ ;ª\Vof n]vf}“ .

r/0f 2 M klxnf] laGb'sf nflu aRrfsf] ;ª\Vof 1 nfO{{ X  cIfdf 1  PsfO / kl/jf/sf] 
;ª\Vof 5 nfO{{ Y   cIfdf 5 PsfOdf e]6\g] laGb' cª\lst u/f}“  . To;} u/L aRrfsf] ;ª\Vof 2 ePsf] 
kl/jf/sf] ;ª\Vof 6, aRrfsf] ;ª\Vof 3 ePsf] kl/jf/sf] ;ª\Vof 4, aRrfsf] ;ª\Vof 4 ePsf] 
kl/jf/sf] ;ª\Vof 3 / aRrfsf] ;ª\Vof 5 ePsf] kl/jf/sf] ;ª\Vof 2 ePsf ;a} laGb'x¿df lrx\g 
nufcf}“ .

r/0f 3 M k|To]s laGb'nfO{{ j|mdzM ;/n /]vfn] hf]8f}“ .

ca lgDgcg';f/sf] /]vflrq tof/ eof] .

aRrf / kl/jf/sf] ;ª\Vof

kl
/j

f/
s
f] 
;
ª
\Vo

f

aRrfx¿sf] ;ª\Vof

8

6

4

2

0

1 2 3 4  5
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18 .1.2  kfOrf6{ (P ie C h art )/  j[Ttlrq (Angu lar D iagram )

pbfx/0f M 1

s'g} Pp6f kl/jf/sf] dfl;s cfDbfgL ?= 4000 5 . p;n] dfl;s ¿kn] ug]{ vr{sf] ljj/0f 
;“u}sf] j[Ttlrqdf b]vfOPsf] 5 . ;“u}sf] lrqsf] cWoog u/L lgDg k|Zgsf] pTt/ lbg'xf];\ M

-s_  vfgfdf hDdf slt vr{ x'G5 <

-v_ 3/ ef8fdf slt vr{ eof] <

-u_  ljljwdf slt vr{ eP5 <

;dfwfg M

xfdLnfO{{ yfxf 5, j[Ttlrqdf 360o

cyjf 100%  eGgfn] hDdf cfj[lTt  nfO{{ hgfp“5 . 

lrqdf, 100%  = ?= 4000 5 . 

1%  = ?= 40 x'G5 .

-s_ vfgfdf hDdf vr{ = 45%  = 45 x ?= 40 = ?= 1800

-v_ 3/ ef8fdf hDdf vr{ = 12%  = 12 x ?= 40 = ?= 480

-u_ ljljwdf hDdf vr{ = 15%  = 15 x ?= 40 = ?= 600

dflysf] 5nkmnkl5 j[Ttlrqsf] kl/efiff lgDgfg';f/ ug{ ;lsG5 M

b'O{ cfoflds j[Ttfsf/ lrqnfO{{ j[Ttlrq elgG5 
h;df If]qssf] sf]0fn] ;DalGwt ljifosf] af/Daf/tf hgfp“5 . j[Ttlrqsf] dfWodaf6  
;/sf/n] ah]6nfO{{ ljleGg zLif{s h:t} M s[lif, pb\of]u, oftfoft, l;“rfO cflbdf s;/L 
/ slt slt vr{ ub{5 eGg] s'/f ;lhn} cWoog ug{ ;lsG5 . To:t} s'g} klg JolStn]  
cfkm\gf] cfDbfgLsf] slt slt k|ltzt /sd s'g s'g zLif{sdf vr{ u¥of] eGg] cWoog ug{ ;lsG5 . 

j[Ttlrq (P ie C h art ) lvRg] tl/sf

pbfx/0f 2

s'g} ufp“sf] /Stbfg sfo{j|mddf ;xefuL 2200 hgf JolStx¿sf] /ut k/LIf0f ubf{ 323 hgf 
;d"x A ,  220 hgf ;d"x B ,  850 hgf ;d"x O  / 807 hgf ;d"x A B  ePsf /x]5g\ . o; cf“s8fnfO{{ 
j[Ttlrq -kfOrf6{_ df k|:t't ug'{xf];\ .

;dfwfg M

o;nfO{{ lgDgfg';f/ ltg r/0fdf k|:t't ug{ ;lsG5 .

15%

12%

8%

5%

15%

3/ef8f

lzIff

vfgf

oftfoft

ljljw

45%

cf}ifwL
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klxnf] r/0f

s'n /Stbftfsf] ;ª\Vof 2200 nfO{ Pp6f l;ª\uf] j[Ttlrqdf b]vfpg' kb{5 .

To;}n] 2200 = 3600 x'G5 .

ct M  1 hgf = 
360
2200

 x'G5 .

bf];|f] r/0f

;"qcg';f/, 

j[Ttsf] s]Gb|df aGg] sf]0fsf] dfg -If]qs sf]0f_ =
 ;DalGwt ;d"xsf] ;ª\Vof 

x  36 0 °  x'G5 .
 

                          s'n ;ª\Vof

h;nfO{{ lgDg tflnsfdf b]vfOPsf] 5 M

/St ;d"x JolStsf] ;ª\Vof s]Gb|sf] sf]0f z"GofGt dfg

A 323 323
360 52.85

2200

  53o

B 220 220
360 36

2200

   36o

O 850 850
360 139

2200

  139o

A B 807 807
360 132

2200

  132o

T o t al 2200 2200
360 360

2200

  3600

t];|f] r/0f

Pp6f j[Tt lvrf}“ . -cw{Jof; = 3 ;]=dL= ePsf]

Pp6f cw{Jof; lvrf}“ . To;nfO{ cfwf/ /]vf 
dfg]/ rf“bsf] ;xfotfn] 53o  sf] sf]0f lvrf}“ . Tof] 
sf]0fdf /St ;d"x A  n]vf}“ . 

To;kl5 j|mdzM 36° ,  139°  / 132°  sf]0f agfO{{{ 
j[TtnfO{{ ljefhg u/L ;DalGwt ;d"xnfO{{  
km/s km/s ;ª\s]tn] k|ltljlDat u/f}“ .

/Stbftfsf] ;ª\Vof

53°

36°

139°

132°
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 cEof; 18 .1

1.  tn lbOPsf] cf“s8f 30 cf]6f km'6an v]nx¿df ul/Psf uf]nx¿sf] ;ª\Vofsf] xf] . o;nfO{{ 

 tflnsfdf k|:t't ug'{xf];\ M

 1,  0,  2,  3,  4,  2,  2,  1,  2,  0,  2,  0,  4,  0,  4,  2,  2,  3,  6,  2, 2,  3,  1,  5,  5,  1,  1,  2,  6,  3

2=  Pp6f :jf:Yo lzlj/df pkl:yt 37 hgf JolStsf] gf8Lsf] w8\sg o; k|sf/ /x]sf] 5 M

 59,  52,  60,  66,  82,  68,  70,  59,  65,  72,  61,  56,  73,  78,  61,  66,  59,  51,  68,  84,  75,   
 79,  58,  68,  62,  71,  53,  57,  74,  70,  50,  66,  71,  64,  72,  58,  58

 >]0fL cGt/ 50 - 55,  55 - 60,  60- 65, …,   lnP/ dflysf] cf“s8fnfO{{ af/Daf/tf tflnsfdf 
 k|:t't ug'{xf];\ .

3. Ps hgf lghL ljb\ofnodf cWoog ug]{ ljb\ofyL{sf] dfl;s vr{ ?= 7500 tnsf] 

 j[Tt lrqdf b]vfOPsf] 5 . of] lrq x]/L tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M

 -s_  dfl;s k9fO z'Ns slt nfUbf] /x]5 <

 -v_  z}lIfs ;fdu|L / oftfoftdf slt slt vr{ x'“bf] /x]5 <

 -u_  s'g zLif{sdf ;a}eGbf a9L vr{ ePsf] b]lvG5 <

4.  tnsf] tflnsfdf lbOPsf] ljleGg lhNnfdf ePsf] wfg pTkfbgnfO{{ j[Ttlrqdf k|:t't 

 ug'{xf];\ .

lhNnf emfkf df]/ª wg'iff sf7df8f}“ sfe|]

pTkfbg  
-d]l6«s 6g_

1500 1250 1550 500 1200

5=  tnsf] tflnsfdf lbOPsf] ljleGg b]zdf ePsf] g]kfnL 3/a'gf sk8f lgof{t tYofª\snfO{{ 
 j[Ttlrq -kfOrf6{_ df k|:t't ug'xf];\ .

b]z cd]l/sf c:6«]lnof a]nfot k|mfG; cGo hDdf

lgsf;L -?= 
xhf/df_

530 55 83 48 24 740

6.  g]kfnsf ljleGg cUnf lxdz[ª\vnfx¿sf] prfO tnsf] tflnsfdf lbOPsf] 5 . To;af6 
 /]vflrq (line graph _ lvRg'xf];\ .

lxdfn wjnflu/L cGgk"0f{ dgf:n' ;u/dfyf nf]T;] dsfn' s~rghª\3f

prfO 8172 8078 8156 8848 8501 8470  8598

vfhf

oftfoft
ljljw

dfl;s 
k9fO z'Ns

z}lIfs 
;fdu|L

7%
8%

15%

10%
60%
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7.   tkfO{“sf] 6f]ndf cfkm\gf] 3/sf] glhs /x]sf] 6 cf]6f kl/jf/df uO{ k|To]s 3/sf 
 ljb\ofno hfg] s]6fs]6Lsf] ;ª\Vof l6Kg'xf];\ / To;nfO{{ tflnsfab\w u/L /]vflrqdf k|:t't  
 ug'{xf];\ .

8.   cfk"m cWoog ug]{ ljb\ofnodf uPsf] kf“r jif{sf] P;=Pn ;L k/LIffsf] glthf ;ª\sng u/L 
 j[Ttlrqdf k|:t't ug'{xf];\ .

9.  tkfO{+sf] 3/df dfl;s vfgfdf, nTtf sk8fdf, lzIffdf, :jf:Yodf / ljljw zLif{sdf slt slt 
vr{ x'G5 < cfk\mgf cleefjs;“u cf“s8f lnP/ j[Ttlrqdf k|:t't ug'{xf];\ .

18 .2  lx:6f]u|fd / ;l~rt af/Daf/tf aj|m 
( isto ram an  m ati e Fre enc  r e

18 .2.1 lx:6f]u|fd ( isto ram

lgDg tflnsf / To;af6 lgld{t lx:6f]u|fd cWoog u/L tn ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf];\ .

sf7df8f}“sf] snª\sLaf6 ljleGg ;do cGt/df pkTosf aflx/ hfg] ;jf/L ;fwgx¿sf] ;ª\Vof 
o; k|sf/ /x]sf] 5 M

;do  -ah]_ 08 - 09 09 – 10 10 – 11 11 -12 12 - 13 13 - 14

;jf/L ;fwg ;ª\Vof 150 300 275 325 200 175

 -s_  x - cIfdf /x]sf ;ª\Vofn] s] s'/f b]vfp“5 <

 -v_ y - cIfdf /x]sf ;ª\Vofn] s] s'/f b]vfp“5 <

;do -306fdf_

;
jf
/L
 ;

fw
g 

;
ª
\Vo

f

08 09 10 11 12 13 14

350

300

250

200

150
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 -u_ ;aeGbf sd aflx/ hfg] ;jf/L ;ª\Vof slt /x]5g\ < s'g ;dodf aflx/ hf“bf /x]5g\ <

 -3_ 9 ah]b]lv 10 ah]sf] cGt/fndf slt ;jf/L ;fwg aflx/ hf“bf /x]5g\ <

 -ª_  ;aeGbf a9L ;ª\Vofdf aflxl/g] ;jf/L ;fwgx¿ slt /x]5g\ / tL s'g ;dodf aflxl/“bf /x]5g\ <

dflysf] lx:6f]u|fd  cjnf]sgkZrft lgDg lgisif{df k'Ug ;lsG5 M

klxnf] :tDen] 8 b]lv 9 ah]leq aflx/ hfg] ;jf/L ;ª\Vof 150 5 egL hgfp“5 . To;} u/L 
bf];|f] :tDen] 9 b]lv 10 ah];Dd aflx/ hfg]sf] ;ª\Vof 300 5 egL hgfp“5 . ;aeGbf cUnf] 
:tDe lrqn] ;aeGbf a9L ;jf/L ;fwgsf] / ;aeGbf xf]rf] :tDen] ;a}eGbf sd ;jf/L ;fwgsf]  
;ª\Vof hgfp“5 .

o;/L lbOPsf] jf ;ª\slnt cf“s8fnfO{{ ljleGg >]0fL cGt/ ePsf] lg/Gt/ 
af/Daf/tf tflnsf ( ti ti  df k|:t't u/L x- cIfdf 
k|To]s >]0fL cGt/ a/fa/sf] :tDesf] rf}8fO / y- cIfdf afDaf/tf a/fa/sf] prfOsf :tDex¿ 
agfOG5 . o:tf] lrqnfO{{ g} lx:6f]u|fd elgG5 . of] lg/Gt/ -cljlR5Gg_ cf“s8f ( ti
dat a  sf nflu k|of]u ul/G5 .

lx:6f]u|fd ( isto ram  lvRg] tl/sf

s'g} sDkgLsf sfdbf/sf] dfl;s Hofnf lgDgfg';f/ lbOPsf] 5 . To;nfO{{ lg/Gt/ af/Daf/tf 
tflnsf ti ti  df tflnsfab\w u/L lx:6f]u|fddf k|:t't 
ug{xf];\ .

Hofnf -?= ;odf_ 26,  24,  25,  35,  26,  24,  23,  22,  20,  23,  24 36,  42,  45,  54,  55,  33,  37,  
32,  23,  24,  40,  42,  52,  50,  53,  57,  58,  50,  39,  23,  24

r/0f M 1

oxf“ ;a}eGbf ;fgf] ;ª\Vof 20 / ;aeGbf 7'nf] ;ª\Vof 58 5 . logLx¿nfO{{ ;dfj]z ug]{ u/L k'/} 
cf“s8fnfO{ 10/ 10 sf] >]0fL cGt/df /fVbf 4 cf]6f >]0fL aGb5g\ . ca lbOPsf] cf“s8fnfO{{ juL{s[t u/L 
af/Daf/tf tflnsfdf k|:t't u/f}“ .

Hofnf -?= ;odf_ ldnfg lrx\g af/Daf/tf
20 - 30 | | | |    | | | |     | | | | 14
30 - 40 | | | |      | 6
40 - 50 | | | | 4
50 - 60 | | | |    | | | 8

r/0f 2

ox“F k|To]s >]0fL cGt/df dflyNnf] ;LdfnfO{{ u0fgf ul/Psf] 5}g . ca x- cIfdf pb\ud laGb' O  
dfgL -l:y/ u/L_ Toxf“af6 1 ;]=dL= a/fa/ 5 PsfO x'g] u/L gfkf}“ / >]0fL cGt/x¿ 20 - 30,  30 
- 40,  40 - 50,  50 - 60 ;Dd laGb'x¿ lrx\g nufcf}“ .
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r/0f 3

;aeGbf a9L af/Daf/tf 14 5,  t;y{ 2 ;]=dL= PsfO dfg]/ pb\ud laGb'af6 dfly Y - cIfdf j|mdzM 
2,  4,  6,  8,  10,  12 / 14 df lrx\g nufcf}“ .

r/0f 4

X - cIfdf :tDesf] rf}8fO df 2 ;]=dL= rf}8fO / prfO 14 PsfO ePsf] :tDe lvrf}“ . To;} 
u/L j|mdzM df prfO 6 PsfO ePsf] :tDe, df prfO 4 PsfO ePsf] /  (50- 

df prfO 8 PsfO ePsf] :tDe lvrf}“ .

o;/L cfjZos lx:6f]u|fd tof/ eof] .

18 .2.2   ;l~rt af/Daf/tf tflnsf ( m ati e Fre enc  istri tion a e

>L s[i0f p=df= ljb\ofnosf sIff 9 sf 28 hgf ljb\ofyL{{x¿n] bf];|f] q}dfl;s k/LIffdf ul0ft 
ljifodf k|fKt cª\sx¿ lgDgcg';f/ 5 M

35,  40,  45,  40,  35,  55,  60,  55,  40,  35,  60,  65,  45,  55,  45,  65,  45,  35,  55,  45,  55,  65,  
60,  45,  60,  65,  35,  65

o; cf“s8fnfO{{ af/Daf/tf tflnsf ti  ldnfg lrx\g;d]t 
k|of]u u/L x]bf{ lgDgcg';f/ b]vfpg ;lsG5 M

k|fKtfª\s ldnfg lrx\g af/Daf/tf -ljb\ofyL{  

;ª\Vof _ f
35 | | | | 5
40 | | | 3
45 | | | |      | 6
55 | | | | 5
60 | | | | 4
65 | | | | 5

Hofnf ?= -!)) df_

af
/D

af
/t

f 
;
ª
\Vo

f
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o;} tflnsfnfO{{ >]0fL cGt/  cf]6f >]0fLdf klg juL{s/0f u/]/ lgDgfg';f/ 
tflnsfdf b]vfpg ;lsG5 M

k|fKtfª\s ldnfg lrx\g af/Daf/tf

30 – 40 | | | | 5
40 – 50 | | | |     | | | | 9
50 – 60 | | | | 5
60 – 70 | | | |     | | | | 9

dflysf] tflnsfdf >]0fL cGt/df /x]sf] dflyNnf] ;LdfnfO{{ 5f]8]/ u0fgf ul/Psf] 
5 . 30 - 40 df 40 nfO{{ u0fgf ul/Psf] 5}g . To;} u/L k|To]s >]0fLsf] clGtd ;ª\Vof cyf{t\ pRr 
laGb'nfO{  u0fgf ul/Psf] 5}g . tflnsfdf ldnfg lrx\gn] hgfpg] ;ª\Vof af/Daf/ bf]xf]l/g] ;ª\Vof x'gfn]  
af/Daf/tf eg]sf] xf] . To;n] ljb\ofyL{x¿sf] ;ª\VofnfO{{{ hgfp“5 .

ca dflysf] tflnsfaf6 lgDgfg';f/ ;l~rt af/Daf/tf ti  lgsfNg 
;lsG5 .

 ;j{k|yd lbOPsf] cf“s8f nfO{ a9\bf] j|md jf 36\bf] j|mddf n]vf}“ .

 To;kl5 k|To]s ju{{ jf >]0fL sf] af/Daf/tf Pskl5 csf]{ hf]8\b} n}hfcf}+ .

k|fKtfª\s af/Daf/tf ;l~rt af/Daf/tf 

40 eGbf sd 5 5

50 eGbf sd 9 5 + 9 = 14

60 eGbf sd 5 14 + 5 = 19

70 eGbf sd 9 19 +9 = 28

hDdf 28

o;/L k|To]s >]0fLsf] af/Daf/tf j|mdzM hf]8\b} hf“bf cfpg] of]ukmnnfO{{ ;l~rt af/Daf/tf  
ti elgG5 . o;nfO{{ 5f]6s/Ldf n] hgfOG5 . dflysf] tflnsfnfO{{ ;l~rt 

af/Daf/tf tflnsf elgG5 .
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18 . 2. 3 ;l~rt af/Daf/tf jj|m ( m ati e Fre enc  r e or i e

 tnsf] tflnsfdf 20 - 45 jif{leqsf dlxnfx¿sf] /Strfksf] dfg lbOPsf] 5 M

70 - 75 75 - 80 80 - 85 85 – 90 90 - 95 95 -100

dlxnfsf] ;ª\Vof 10 18 23 15 8 5

lbOPsf] tflnsfnfO{{ eGbf sd ;l~rt af/Daf/tf tflnsfdf lgDgfg';f/ b]vfpg ;lsG5 M

/Strfksf] tNnf] ;Ldf af/Daf/tf
70 - 75 10

75 - 80 18

85 - 90 15

90 -95 8

95 -100 5

/Strfksf] tNnf] ;Ldf ;l~rt af/Daf/tf

 75 eGbf sd 10

 80 eGbf sd 10 +18 = 28

85 eGbf sd  28 + 23 = 51

90 eGbf sd 51 + 15 = 66

95 eGbf sd 66 + 8 = 74

100 eGbf sd 74 + 5 = 79

ca dflysf] ;l~rt af/Daf/tf tflnsfdf b]vfPcg';f/ k|To]s >]0fLsf] cf“s8fnfO{{ a9\bf] j|mddf 
n]v]/ af/Daf/tfnfO{{ j|mdzM hf]8\b} n]lvPsf] 5 . o;nfO{{ /]vflrq df k|:t't ubf{ 
lgDgfg';f/ eGbf sd ;l~rt af/Daf/tf jj|m  aGb5 .

;l
~r

t 
af

/D
af

/t
f

/Strfk
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oxf“ x- cIfdf >]0fLsf dfgx¿ 75 b]lv 100 ;Dd n]lvPsf] 5 . y- cIfdf af/Daf/tf 5 . eGbf 
sd ;l~rt af/Daf/tfnfO{ /]vflrqdf laGb'x¿ lvlrPsf] 5 . k|To]s laGb'nfO{{ j|mdzM :jtGq ¿kn]  
hf]l8Psf] 5 . o;/L tof/ ePsf] /]vflrqnfO{{ eGbf sd ;l~rt af/Daf/tf jj|m  
elgG5 . t;y{ eGbf sd ;l~rt af/Daf/tf jj|m ;w}“ tnb]lv dfly a9\b} uPsf] x'G5 . 

eGbf sd ;l~rt af/Daf/tf jj|m h:t} eGbf a9L ;l~rt af/Daf/tf jj|m klg 
agfpg ;lsG5 . o;sf nflu tnsf] tflnsf cjnf]sg u/f}“ .

k|fKtfª\s 10 -20 20 -30 30 - 40 40 -50 50 - 60

ljb\ofyL{ ;ª\Vof 5 14 25 23 10

o;nfO{{ eGbf a9L ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{

k|fKtfª\s af/Daf/tf
  10 - 20  5
  20 - 30  14
  30 – 40  25
  40 - 50  23
  50 - 60  10

hDdf 77

k|fKtfª\s ;l~rt af/Daf/tf

 10 eGbf a9L 77

 20 eGbf a9L 77 - 5 = 72

30 eGbf a9L  72 - 14 = 58

40 eGbf a9L 58 - 25 = 33

50 eGbf a9L 33 - 23 = 10

o;/L eGbf a9L ;l~rt af/Daf/tf tflnsf agfp“bf ;aeGbf ;fgf] ;ª\Vof 10 eGbf a9L ;Dk"0f{ 
;ª\Vofx¿ 5g\ . To;}n] ;a} af/Daf/tf hf]8]/ n]Vg'k5{ . To;kl5 tflnsfdf h:t} hDdfaf6 
j|mdzM k|To]s >]0fLsf] af/Daf/tf 36fp“b} hfg] cGTodf 50 eGbf a9L sf] ;l~rt 
af/Daf/tf 10 x'g cfp“5 . o;nfO{{ ;l~rt af/Daf/tf jj|mdf k|:t't ubf{ lgDgfg';f/ eGbf a9L ;l~rt 
af/Daf/tf jj|m aGb5 . t;y{ eGbf a9L ;l~rt af/Daf/tf jj|m ;w}“ 
dflyb]lv tn 36\b} uPsf] x'G5 . 
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gf]6 M Pp6} u|fkmdf lbOPsf] juL{s[t ->]0fL cGt/_ cf“s8faf6 a9\bf] j|md / 36\bf] j|mdsf]  
af/Daf/tf jj|m k|:t't ug{ klg ;lsG5 .

cEof; 18 .2

1. tnsf] ;l~rt af/Daf/tf jj|msf] cWoog u/L tn lbPsf] af/Daf/tf tflnsfnfO{{ k"0f{  

 ug'{xf];\ (c f  eg'{[xf];\) M

-s_

eGbf sd 

jiff{ eGbf sd 

20 eGbf sd

30 eGbf sd

40 eGbf sd

50 eGbf sd

60 eGbf sd

70 eGbf sd

k|fKtfª\s

lj
b\o

fy
L{ 
;ª

\Vo
f

af
/D

af
/t

f 
;ª

\Vo
f
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-v_

eGbf a9L 

jiff{ eGbf a9L 

10 eGbf a9L

20 eGbf a9L

30 eGbf  a9L

40 eGbf  a9L

50 eGbf  a9L

60 eGbf  a9L

2.  30 hgf s]6fx¿sf] tf}n -ls=u|f=_ lgDgfg';f/ 5 M

20,  14,  18,  35,  47,  33,  18,  16,  25,  14,  30,  14,  30,  27,  11,  29,  20,  22,  15,  29,  25,  
20,  29,  14,  39, 19,  18,  10,  25,  26

 -s_ dflysf 30 hgf s]6fx¿sf] tf}n - _ af6 >]0fL cGt/ 10 lng'xf];\ / af/Daf/tf  
  tflnsf tof/ ug'{xf];\ .

 -v_ dfly -s_ df agfOPsf] tflnsfsf cfwf/df lx:6f]u|fd tof/ u/L ;aeGbf sd tf}n ePsf  
  s]6fx¿sf] ;d"x s'g xf] / ;aeGbf a9L tf}n ePsf s]6fx¿sf] ;d"x s'g xf]  
  5'6\ofpg'xf];\ .

 -u_  dfly -s_ sf] tflnsfsf cfwf/df eGbf sd ;l~rt af/Daf/tf tflnsf agfpg'xf];\ /  
  o;nfO{{ ;l~rt af/Daf/tf jj|m df k|:t't ug'{xf];\ .

3. tn lbPsf] eGbf sd cf“s8fsf cfwf/df >]0fL cGt/sf] af/Daf/tf tflnsf tof/ ug'{xf];\ /  
 lx:6f]u|fddf k|:t't ug'{xf];\ .

b}lgs Hofnf 

-?=_

50  
eGbf sd

100  
eGbf sd

150 
eGbf sd

200 
eGbf sd

250  
eGbf sd

300 
eGbf sd

350  
eGbf sd

sfdbf/sf]  

;ª\Vof 

10 24 30 50 70 90 100

4.  tn lbOPsf] cf“s8f s'g} 6f]nsf] :jf:Yo lzlj/df 300 hgfsf] :jf:Yo k/LIf0f ubf{ 60  
 hgfdf b]lvPsf] dw'd]x  sf la/fdLx¿sf] xf] . ca pSt tYofª\ssf cfwf/df  
 ;l~rt af/Daf/tf tflnsf agfO af/Daf/tf aj|m lvRg'xf];\ .

pd]/ -jif{_ 20 - 30 30 - 40 40 - 50 50 - 60 60 – 70

la/fdLsf] ;ª\Vof 2 5 15 25 13

af
/D

af
/t

f 
;ª

\Vo
f
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18 .3 s]Gb|Lo k|j[lTtsf] dfkg
   ( eas res of entra  en enc

18 .3.1 cª\s ul0ftLo dWos ( rithmetic ean

tkfO{“{n] sIff 8 sf] ;a} ljifosf k/LIffdf NofPsf] cª\sx¿ n]Vg'xf];\ . tL ;a} cª\sx¿sf] hf]8 
lgsfNg'xf];\ / slt cf]6f ljifo 5g\ To;n] efu ug'{xf];\ . cfpg] cª\sg} dWos jf cª\s ul0ftLo 
dWos xf] . dWosnfO{ x n] hgfOG5 .

pbfx/0fsf nflu 7 hgf s]6Lx¿sf] tf}n  tn lbOPsf] 5 . pSt tYofª\ssf dWos 
lgsfNg'xf];\ .

50,  45,  31,  38,  40,  58,  53

oxf“ hDdf ;ª\Vof N  = 7

ca ;a}sf] tf}n hf]8\bf x'G5 .

ca To;nfO{{ 7 n] efu ubf{ 45
7

315

  
x'G5 .

To;}n], dWos x'G5 .

JolStut >]0fLsf] dWos M 

 olb x1,  x2,   x3 . . . x n] lbOPsf kbx¿nfO{{ hgfp“5 eg],

 dWos x x x x( ) = + + +1 2 ... n

N  
x'G5 .

 
t;y{,

 N

x
x

 
n]lvG5 .

 hxf“ x =  ;a} kbx¿sf] of]ukmn x'G5 / N  = hDdf kbx¿sf] ;ª\Vof x'G5 .

pbfx/0f 1

sIff 9 df k9\g] 10 hgf ljb\ofyL{sf] cf};t pd]/ 12 jif{ eP  sf] dfg kTtf nufpg'xf];\ . 8 ,  
        

;dfwfgM

ox“F, hDdf ljb\ofyL{sf] ;ª\Vof N =10 5 . dWos X  = 12

lbOPsf] pd]/sf] cf“s8f, 8,  9,  10,  11,  1, 2 13,  y,  14,  15,  16 5 .

ca, x  =  8 + 9 + 10 + 11 + 12+ 13 + y + 14 + 15 + 16 = 108 + y

/ N  = 10
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ca, ;"qcg';f/, x
x

= ∑
N

cyjf, 12 = 108 y
10



cyjf, 120 = 108 + y

cyjf, y = 120 - 108 = 12

To;}n], y = 12 x'G5 .

o;/L af/Daf/tf glbO{ n]lvPsf tYofª\snfO{ JolStut >]0fL elgG5 . olb 
s'g} tYofª\s af/Daf/tf;lxt lbOPsf] 5 eg] To;nfO{{ vl08t >]0fL elgG5 . 
h'g s'/f xfdLn] tYofª\ssf] kl/efiff ug]{ j|mddf pNn]v ul/;s]sf 5f}“ .

vl08t >]0fLsf] dWos M

 olb lbOPsf] tflnsfdf x1,  x2,  ...,  x  cf“s8fx¿sf] af/Daf/tf j|mdzM f 1,  f 2,  ... f  ePdf

X x1 x2 x3 x4 x5 ....... x

f f 1 f 2 f 3 f 4 f 5 ....... f

 cª\s ul0ftLo dWos x
x f x f x f

f f f
n n

n
( ) = + + +

+ + +
1 1 2 2

1 2

...

...
 x'G5 .

 cyf{t\  x 
f x f x

Nf
 n]lvG5 .

 
hx“F f x = k|To]s cf“s8f / To;sf] ;DalGwt af/Daf/tfsf] u'0fgsf] of]ukmn /

 N  = f  = af/Daf/tfx¿sf] of]ukmn xf] .

pbfx/0f M 2

tn lbOPsf] tYofª\saf6 Pp6f ;xsf/L ;+:yfsf ;]o/ ;b:on] kfpg] nfef+zsf] cf};t lgsfNg'xf];\  M

nfef+z - 45 50 60 65 70 80 90 100

;b:o ;ª\Vof - 2 3 6 8 7 5 3 1

;dfwfg M

 dflysf] tYofª\snfO{ af/Daf/tf tflnsfdf lgDgfg';f/ k|:t't ug{ ;lsG5 M

- X _ nfef+z ;b:o ;ª\Vof f x

45 2 90
50 3 150
60 6 360
65 8 520
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18 .3.2  dlWosf (M ed ian)

s'g} cf“s8fsf] s|lds ¿kdf cfpg] :yfgsf cfwf/df larsf] jf dWo efusf] dfg g} dlWosf 
xf] . dlWosf lgsfNg'eGbf klxnf lbPsf] cf“s8fnfO{ a9\bf] jf 36\bf] j|md 

df n]lvPsf] x'g'kb{5 .

JolStut >]0fLsf] dlWosf kTtf nufpg] tl/sf

pbfx/0f 1

 olb JolStut >]0fL, 2,  1,  3,  7,  4 eP o;sf] dlWosf kTtf nufpg a9\bf] j|mddf cf“s8fnfO{{ 
 n]vf}+, h'g 1,  2,  3,  4,  7 x'G5 .

 oxf“ hDdf 5 cf]6f ;ª\Vofx¿ 5g\ .

 o;nfO{{ N  = 5 n]vf}“,

 ca, 
 
cf}“ :yfgsf] dfg g} dlWosf x'G5 .

 To;}n] oxf“ dlWosf  =  
 
cf}+ :yfgsf] dfg 

 dlWosf = t];|f] :yfgsf] dfg 

 To;}n] dlWosf = 3 

o;/L ;aeGbf klxnf dlWosf kg{] :yfg kTtf nufpg'kb{5 . To;kl5 To; :yfgdf h'g cª\s 5, 
Tof] g} dlWosf dfg x'G5 . olb cf“s8fdf hf]/ ;ª\Vof lbPdf dlWosf kg]{ :yfg s'g} b'O{ cª\ssf] 
lardf kb{5 . tL b'O{ cf]6f cª\sx¿sf] cf};t dfg g} dlWosf x'G5 . h:t} tn Pp6f pbfx/0f x]/f}“ M

pbfx/0f 2

tnsf tYofª\ssf] dlWosf kTtf nufpg'xf];\ M

11,  12,  13,  14,  16,  17

;dfwfg M

ox“f hDdf ;ª\Vof N  = 6

cf“s8f a9\bf] j|mddf 5,

dlWosf kg]{ :yfg = 
 
cf}“ kb = 

 
cf}“ kb = 3.5 cf}“ kb

dlWosf = t];|f] / rf}yf] kbsf] cf};t =  = 13.5

ctM dlWosf (M d x'G5 .

70 7 490
80 5 400
90 3 270

100 1 100

f  = 35 f x  = 2380

 oxf“  N  = f  = 35

  f x = 2380

 ca, ;"qcg';f/, dWos x
N

= ∑ fx

 
= 2380

35  
= 68

 To;}n], X  = 68

pbfx/0f M 3

tnsf] tYofª\sdf dWos X  sf] dfg 7.3 eP x sf] dfg kTtf nufpg'xf];\ .

x 5 6 7 8 9
f 4 6 12 x 8

 ;dfwfg M

 ox“F X  = 7.3

 ca af/Daf/tf tflnsf agfcf}“ .

x f f x
5 4 20
6 6 36
7 12 84
8 x 8x
9 8 72

f  = 30 + x f x  = 212 + 8x

ca, ;"qcg';f/, dWos x
N

= ∑ fx

cyjf, 7.3 212 8x
30 x




cyjf 219.0 + 7.3x = 212 + 8x       cyjf 0.7x = 7

 x = 
7.0

7

 
=10  To;}n], x sf] dfg 10 x'G5 .
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18 .3.2  dlWosf (M ed ian)

s'g} cf“s8fsf] s|lds ¿kdf cfpg] :yfgsf cfwf/df larsf] jf dWo efusf] dfg g} dlWosf 
xf] . dlWosf lgsfNg'eGbf klxnf lbPsf] cf“s8fnfO{ a9\bf] jf 36\bf] j|md 

df n]lvPsf] x'g'kb{5 .

JolStut >]0fLsf] dlWosf kTtf nufpg] tl/sf

pbfx/0f 1

 olb JolStut >]0fL, 2,  1,  3,  7,  4 eP o;sf] dlWosf kTtf nufpg a9\bf] j|mddf cf“s8fnfO{{ 
 n]vf}+, h'g 1,  2,  3,  4,  7 x'G5 .

 oxf“ hDdf 5 cf]6f ;ª\Vofx¿ 5g\ .

 o;nfO{{ N  = 5 n]vf}“,

 ca,  
2

1N 

 
cf}“ :yfgsf] dfg g} dlWosf x'G5 .

 To;}n] oxf“ dlWosf  =   
2

15 

 
cf}+ :yfgsf] dfg 

 dlWosf = t];|f] :yfgsf] dfg 

 To;}n] dlWosf = 3 

o;/L ;aeGbf klxnf dlWosf kg{] :yfg kTtf nufpg'kb{5 . To;kl5 To; :yfgdf h'g cª\s 5, 
Tof] g} dlWosf dfg x'G5 . olb cf“s8fdf hf]/ ;ª\Vof lbPdf dlWosf kg]{ :yfg s'g} b'O{ cª\ssf] 
lardf kb{5 . tL b'O{ cf]6f cª\sx¿sf] cf};t dfg g} dlWosf x'G5 . h:t} tn Pp6f pbfx/0f x]/f}“ M

pbfx/0f 2

tnsf tYofª\ssf] dlWosf kTtf nufpg'xf];\ M

11,  12,  13,  14,  16,  17

;dfwfg M

ox“f hDdf ;ª\Vof N  = 6

cf“s8f a9\bf] j|mddf 5,

dlWosf kg]{ :yfg =  
2

1N 

 
cf}“ kb =  

2

16 

 
cf}“ kb = 3.5 cf}“ kb

dlWosf = t];|f] / rf}yf] kbsf] cf};t = ( )13 14
2
  = 13.5

ctM dlWosf (M d x'G5 .
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pbfx/0f 3

lbOPsf] cf“s8fsf] dlWosf 32 eP, x sf] dfg kTtf nufpg'xf];\ M

   x + 3,  x     

;dfwfgM ;"qcg';f/ 

 dlWosf kg]{ :yfg =  
2

1N 

 
= 4.5 cf}“ :yfg

 cyf{t\ dlWosf rf}yf] / kf“rf}“ :yfgsf] lardf kb{5 .

To;}n] dlWosf = 
( ) ( ) ( )

( )
x x x x+ + +

=
+

= +
3 5
2

2 8
2

4

 cyjf, M d= x + 4

 cyjf, 32 = x + 4

 cyjf, x = 32 - 4 = 28

vl08t >]0fLsf] dlWosf kTtf nufpg] tl/sf

pbfx/0f 4

 lbOPsf] cf“s8fnfO{{ ;j{k|yd a9\bf] j|mddf n]vf}“ . To;kl5 tnsf] pbfx/0fdf h:tf] ;l~rt  

 af/Daf/tf tflnsf agfcf}“ .

x 12 15 18 21 24 27 30

f 4 8 13 10 8 7 5

 ;dfwfg M ;l~rt af/Daf/tf tflnsf agfp“bf 

x f c . f
12 4 4
15 8 4 + 8 = 12
18 13 12 + 13 = 25
21 10 25 + 10 = 35
24 8 35 + 8 = 43
27 7 43 + 7 = 50
30 5 50 + 5 = 55

N  = 55

ca dlWosf kg]{ :yfg =  
2

1N   cf}“ kb

= 55 1
2


 
cf}“ kb = 

2
56

cf}“ kb = 28 cf}“ kb
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olb ;l~rt af/Daf/tf 28 5 eg] o;n] lbg] ;ª\ut dfg g} dlWosf x'G5 . 
olb ;l~rt af/Daf/tf 28 geP To;eGbf l7s 7'nf] ;l~rt af/Daf/tfsf] ;ª\ut dfg dlWosf 
x'G5 . oxfF 28 eGbf l7s 7'nf] dfg 35 xf] . 35 sf] ;ª\ut dfg 21 xf] . To;}n] dlWosf = 21 x'G5 .

pbfx/0f M 

s'g} :yfgsf] :jf:Yo rf}sLdf k/LIf0f ug{ cfpg] la/fdLsf] pd]/ / ;ª\Vof tn tflnsfdf lbOPsf] 
5 . To;af6 dlWosf pd]/ kTtf nufpg'xf];\ .

pd]/ -jif{_ 30 32 35 40 48 50 52

la/fdLsf] ;ª\Vof 1 4 2 5 3 4 6

 ;dfwfg M

 lbOPsf] af/Daf/tf tflnsfaf6 ;l~rt af/Daf/tf tflnsf tof/ ubf{

pd]/ (x la/fdLsf] ;ª\Vof (f c . f
30 1 1
32 4 5
35 2 7
40 5 12
48 3 15
50 4 19
52 6 25

N  = 25

dlWosf kg]{ :yfg = 
2

1N 

 
cf}“ kb = 

2
125

 
cf}“ kb

= 
 2
26

 
cf}“ kb =13 cf}“ kb

oxfF 13 cf}“ kbeGbf l7s dflyNnf] ;l~rt af/Daf/tf cª\s 15 xf] . To;}n] 15 sf] ;ª\ut dfg 
48 jif{ g} dlWosf pd]/ xf] .

18 .3.3 rt'yf{+z ( arti es

s'g} cf“s8fnfO{{ a/fa/ rf/ efudf af“8\g] dfgx¿nfO{{ rt'yf{+z elgG5 . rt'yf{+zsf dfgx¿ kTtf 
nufpg ;j{k|yd tYofª\snfO{ a9\bf] j|mddf /flvG5 . 

k|yd rt'yf{+z (Q 1  n] a9\bf] j|mddf ldnfOPsf] tYofª\sdf tnaf6 25%  tYofª\ssf] clwstd dfg 
/ t[tLo rt'yf{+z (Q 3  n] tnaf6 75%  tYofª\ssf] clwstd dfgnfO{{ hgfp“5 .  
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o;nfO{{{ ;/n /]vfdf b]vfp“bf .

 25%  25%  25%  25%

JolStut >]0fLsf] rt'yf{+z lgsfNg] tl/sf

Q 1 kg]{ :yfg =
 4

1N 

 
cf}“ kb,

Q 2 kg]{ :yfg = 2 1
4

( )N  
2

1N

4

2(N 

  
cf“} kb = dlWosf

Q 3 kg]{ :yfg =
 4

  13(N 

 
cf} kb x'G5 .

rt'yf{+znfO{{ lgDg pbfx/0faf6 k|:6 kfg{ ;lsG5 .

pbfx/0f 

lbOPsf] cf“s8faf6 klxnf] rt'yf{+z / t];|f] rt'yf{+zsf] dfg kTtf nufpg'xf];\ .

7,  18,  55,  33,  67,  41,  29

;dfwfg M

lbOPsf] cf“s8fnfO{{ a9\bf] j|mddf n]Vbf, 7,  18,  29,  33,  41,  55,  67 

oxf“, hDdf ;ª\Vof N  = 7,

klxnf] rt'yf{+z = 
4

1N 

 
cf}“ kb = 

4

17 

 
cf}“ kb = 

4
8

 
cf}“ kb = 2 cf}“ kb = bf];|f] kb 

ctM Q 1 = 18 x'G5 .

To;} u/L, Q 3 = 
4

 13(N 

 
cf}“ kb =  

4

 13(7 

 
cf}“ kb = 6 cf}“ kb

ctM Q 3 = 55 x'G5 .

(ii)  vl08t >]0fLsf] rt'yf{+z lgsfNg] tl/sf

a9\bf] j|mddf n]lvPsf] cf“s8fnfO{{{ ;l~rt af/Daf/tf tflnsfdf n]lvG5 . To;kl5 klxnf], bf];|f] / 
t];|f] rt'yf{+z kg]{ :yfg kTtf nufP/ rt'yf{+zx¿ lgsflnG5 . o;nfO{{ lgDg pbfx/0faf6 k|:6 ug{ 
;lsG5 .

Hofnf ?= (x) 20 22 23 25 27 28 30

sfdbf/ ;ª\Vof (f) 8 10 11 16 20 25 15
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;dfwfg :

lbOPsf] cf“s8fnfO{{ ;l~rt af/Daf/tf tflnsfdf n]Vbf,

Hofnf (x sfdbf/ ;ª\Vof (f c . f .
20 8 8
22 10 18
23 11 29
25 16 45
27 20 65
28 25 90
30 15 105

N =105
ca ;"qcg';f/ 

 klxnf] rt'yf{+z = 
4

1N   cf}+ kb

       
=

 4
1105  cf}“ kb  = 26.5 cf}“ kb

ca, 26.5 eGbf l7s dflysf] ;l~rt af/Daf/tf 29 xf] . oxf“ 29 sf] ;ª\ut dfg 23 5 .

To;}n] Q 1 = ?= 23 x'G5 .

To:t}, Q 3 = 4

 13(N 

 
cf}“ kb = 3 x 26.5 = 79.5 cf}“ kb

79.5 eGbf l7s dflysf] ;l~rt af/Daf/tf 90 xf] To;}n] Q 3 =  ?= 28 x'G5 .

18 .3.4 /Lt ( o e

lbOPsf] tYofª\sdf ;aeGbf a9L k6s bfxf]l/Psf] ;ª\VofnfO{{ /Lt  elgG5 . vl08t 
>]0fLdf h;sf] ;a}eGbf a9L af/Daf/tf 5, Tof] ;ª\Vof g} /Lt x'G5 . To:t} juL{s[t ti
>]0fLdf klg ;aeGbf a9L af/Daf/tf ePsf >]0fLnfO{{{ /Lt >]0fL  elgG5 .

JolStut >]0fLsf] /Lt

lbOPsf] cf“s8f 1,  1,  1,  2,  2,  3,  3,  3,  4,  5,  5,  6,  6,  6,  6 5 .

oL cf“s8fx¿df 

1,  3 k6s bf]xf]l/Psf] 5 .

2,  2 k6s bf]xf]l/Psf] 5 .   

3,  3 k6s bf]xf]l/Psf] 5 .
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4,  1 k6s bf]xf]l/Psf] 5 .

5,  2 k6s bf]xf]l/Psf] 5 .

6,  4 k6s bf]xf]l/Psf] 5 .

;aeGbf a9L k6s bf]xf]l/g cfPsf] ;ª\Vof 6 xf] . To;}n] /Lt 6 x'G5 .

vl08t >]0fLsf] /Lt

oxf“ lbOPsf] vl08t >]0fLnfO{{ x]/f}“ .

j:t'sf] ;fOh 10 11 12 13 14 15 16 17

af/Daf/tf 2 5 7 9 10 6 4 3

oxf“ ;a}eGbf a9L 10 af/Daf/tf 14 sf] 5 . To;sf] cy{ 14 ;fOhsf] ;fdfg k6s k6s cyf{t\ 
;a}eGbf a9L 10 k6s cfPsf] x'gfn] o;sf] /Lt 14 x'G5 .

cEof; 18 .3

1= lbOPsf] cf“s8faf6 dWos, dlWosf / /Lt lgsfNg'xf];\ M

-s_  23,  22,  20,  25,  16,  17,  18,  21,  22,  25,  22,  18,  22,  25

-v_  8,  16,  28,  60,  30,  60,  8,  12,  8

-u_   110,  105,  100,  150,  250,  175,  225,  275,  110,  150,  100,  110

2. s'g} c:ktfndf lgoldt :jf:Yo k/LIf0f ug{ cfpg] 10 hgf aRrfx¿sf] tf}n df  
 lgDgfg';f/ 5 M 10,  15,  20,  22,  12,  25,  30,  32,  35,  19

ca dflysf 10 hgf aRrfx¿sf] cf};t tf}n -dWos, dlWosf / /Lt_ lgsfNg'xf];\ M 

3. 6,  79,  x,  12,  14 sf] cf};t dfg -dWos_11 eP x sf] dfg slt xf]nf <

4.  olb x 20  5 / x 120 eP s'g} tYofª\sdf slt cf]6f cf“s8f xf]nfg\, lgsfNg'xf];\ .

5= tnsf vl08t >]0fL ( iscrete series  sf] dWos, dlWosf, /Lt, Q 1 / Q 3 lgsfNg'xf];\ M 

k|fKtfª\s 5 6 7 10 9 8

af/Daf/tf 2 3 1 2 3 5

tfkj|md 18 17 25 35 37

lbgsf] ;ª\Vof 12 15 28 25 20

dfl;s tna -?= ;odf_ 100 150 170 180 200

sd{rf/L ;ª\Vof 6 4 10 9 6
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  tnsf] tYofª\sdf y sf] dfg slt xf]nf h;sf] dWos x = 20.6 5 .

k|fKtfª\s 5 10 15 20 25 30

ljb\ofyL{ ;ª\Vof 2 3 y 8 5 4

7.   tkfO{+sf] ljb\ofnodf k|To]s sIffsf] j|mdzM cfGtl/s k/LIff z'Ns / ljb\ofyL{ ;ª\Vof 
 l6Kg'xf];\ . ljb\ofnosf] hDdf k/LIff z'Ns, hDdf ljb\ofyL{ ;ª\Vof / k|ltJolSt cf};t  
 k/LIff z'Ns, dWodfg / /Lt lgsfNg'xf];\ .

8 .  sIffsf ljb\ofyL{x¿nfO{{ b'O{ ;d"xdf ljefhg u/f}“ . k|To]sn] sIff 8 sf] clGtd k/LIffdf ul0ft
 ljifodf k|fKt u/]sf] cª\s l6Kg'xf];\ . To;kl5 plrt >]0fL cGt/df cf“s8fnfO{ juL{s[t u/L  
 af/Daf/tf tflnsfdf k|:t't u/L lx:6f]u|fd lvRg'xf];\ .

9.  cfkm\gf] jl/kl/ /x]sf 6 cf]6f 3/df uO{{ 60 jif{ pd]/leqsf JolStx¿sf] pd]/ l6Kg'xf];\ /
    tnsf] tflnsfdf eg'{xf];\ .

pd]/ ;d"x JolStsf] ;ª\Vof
0-10

10 - 20
20 - 30
30 -40
40 - 50
50 - 60

ca pSt tflnsfaf6 eGbf sd -a9\bf] j|md_ / eGbf a9L -36\bf] j|mdsf_ nflu ;l~rt  
af/Daf/tf tflnsf agfO{ Pp6} /]vflrqdf ;l~rt af/Daf/tf jj|m lvr]/ b]vfpg'xf];\ .
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19.0  k'g/fjnf]sg 

Pp6f l;Ssfdf slt cf]6f df]x8f x'G5g\ <

Pp6f 8fO; (dice) nfO{ p˚fbf{ s'g s¬g df]x8fx¿ b]Vg ;lsG5 <

v]Ng] tf; (playing cards) x¿df s¬g s¬g /ªsf tf;x¿ x'G5g\ < 

tf;sf] v]ndf kfgsf] PSsf jf afbzfx cfpg ;Sg] ;Defjgf slt 5 <

dflg;x¿n] k/fk"j{sfnb]lv g} cf gf] b}lgs hLjgdf 36\g ;Sg] ljljw 36gfx¿sf] cg'dfg ug]{ 
u/]sf] kfOG5 . cg'dfg u/]sf 36gfx¿sf] kl/0ffd (outcomes) ;f“rf] jf ;To ePsf v08df v';L 
x'g] / unt -g/fd|f]_ x'“bf b'MvL x'g] k/Dk/f clxn] klg 5, h'g dfgjLo :jefj xf] . cg'dfg unt of 
g/fd|f] x'“bf y'k|} b'Mvb 36gfx¿ 36]sf jf ePsf s'/fx¿ xfdLdWo] w]/}n] b]v] ;'g]s} xf]nf . ctM 
;a}sf ;a} cg'dfg /fd|f jf ;To gx'g ;S5g\ . cg'dfgx¿ :jod\ clglZrt eljiojf0fL tyf 
;Defjgfx¿ x'g\ . oxL clglZrt ;Defjgf g} ;DefJotf (probability) xf] . h:t}M cfh cfsfzdf afbn 
b]lvG5, kfgL kg]{ ;Defjgf 5, 5ftf af]Sg'knf{ . oxf“ kfgL kg]{ ;Defjgfsf] s'/f cg'dfg dfq xf] . kfgL 
kg]{ lglZrttf 5}g . To;}n] cfsfzdf b]lvg] afbn kfgL kg]{ ;DefJotfsf] ;ª\s]t xf] . xfd|f] b}lgs 
hLjgdf ;DefJotf zAb Jofks ¿kn] k|of]u eO/x]sf] 5 . ;fwf/0ftof kl5 x'g ;Sg] clglZrt 
36gfx¿sf] JofVof ljZn]if0f ug{ k|of]u ul/g] tYofª\s zf:qnfO{ g} ;DefJotf elgG5 .

19.1  ;DefJotfdf k|of]u x'g] s]xL kl/eflift zAbx¿  

1. k/LIf0f (Experiment) 

;fdfGotof s'g} klg 36gfsf] ;DefJotfsf nflu s] s] kl/0ffdx¿ cfpg ;S5g\ egL x]g{ ul/g] 
lj|mofsnfknfO{ g} k/LIf0f elgG5 . k/LÔ0fsf pbfx/0fx¿ s] s] x'g ;S5g\, sÔfdf 5n˚n 
ug'{xf];\ .

2. ofb[lR5s k/LIf0f (Random Experiment) 

s'g} klg k/LIf0fsf] glthf klxn] g} olsgsf -lglZrttfsf_ ;fy eGg g;lsg] cj:yfsf] k/LIf0fnfO{ 
ofb[lR5s k/LIf0f elgG5 . h:t} M sIffdf l;Ssf, 8fO; cflbnfO{ k|of]u u/L ofb[lR5s k/LIf0fx¿ 
u/L x]/f}“ .

3. kl/0ffd (Outcomes)

s'g} klg k/LIf0fdf k|fKt x'g] glthfnfO{ g} kl/0ffd elgG5 . h:t} M Pp6f l;Ssf pkmfbf{ cu| efu 

;DefJotf (Probability)

kf7

1919
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jf kZr efudWo] h'g b]lvG5, To;nfO{ l;Ssf pkmfbf{sf] k/LIf0fsf] kl/0ffd dflgG5 . sIff sfo{df 
l;Ssf / 8fO;afx]s cGo z}lIfs ;fdu|Lx¿ s] s] k|of]u ug{ ;lsG5, 5nkmn ug'{xf];\ .

4. gd'gf If]q (Sample Space)

s'g} k/LIf0fdf k|fKt x'g] ;a} kl/0ffdx¿sf] ;d"xnfO{ g} gd'gf If]q elgG5 . h:t} M s'g} ljb\ofyL{n] 
k/LIff lb“bf k|fKt x'g ;Sg] kl/0ffdx¿  A+, A, B, C, D, jf E x'g\ / o;nfO{ S = {A+, A, B, C, D, E} 

n] hgfOG5 .

5. 36gf (Event)

s'g} k/LIf0faf6 k|fKt x'g] gd'gf Ô]qsf] pk;d"xnfO{ 36gf elgG5 . h:t} M Pp6f l;Ssf pkmfbf{ 
k|fKt glthf S = {H, T} 5g\ eg] {H}, {T}, {H, T} { } ;a} 36gfx¿ x'g\ .

6. gd'gf laGb' (Sample Point)

s'g} k/LIf0faf6 k|fKt glthfsf k|To]s kl/0ffd jf 36gfx¿nfO{ gd'gf laGb' elgG5 . h:t} M 
8fO;nfO{ kN6fp“bf k|fKt x'g] gd'gf If]q S = {1, 2, 3, 4, 5, 6} df 1, 2, 3, 4, 5 / 6 ;a} gd'gf laGb'sf 
pbfx/0fx¿ x'g\ .

7. k|f/lDes 36gf (Elementary Event)

s'g} k/LIf0fdf k|fKt x'g] glthfdf Pp6f dfq 36gf 5 eg] To;nfO{ k|f/lDes 36gf elgG5 . 
h:t} M 8fO;nfO{ u'8fp“bf gd'gf If]q S = {1, 2, 3, 4, 5, 6} df {1}, {2}, … … … cflb k|f/lDes 
36gfsf pbfx/0fx¿ x'g\ .

8. ;dfg ;DefJotfsf kl/0ffd (Equally likely outcomes)

s'g} k/LIf0fdf x'g ;Sg] 36gfx¿sf] ;DefJotf ;dfg 5 eg] To:tf] kl/0ffdnfO{ ;dfg ;DefJotfsf 
kl/0ffd elgG5 . h:t} Pp6f l;Ssf pkmfbf{ cu| efu jf kZr efu cfpg] ;DefJotf ;dfg x'G5 .

9. cg's"n kl/0ffd ;ª\Vof (Number of favourable outcomes)

s'g} k/LIf0fdf x'g ;Sg] jf 36\g ;Sg] cfjZos ;DefJo 36gfx¿sf] ;b:o ;ª\VofnfO{ cg's"n 
kl/0ffd ;ª\Vof elgG5 . 

 36gfsf] ;DefJotf P(E) = 
n
m

)S(n
)E(n

 = 
cg's"n kl/0ffd ;ª\Vof

             ;DefJo s'n kl/0ffd ;ª\Vof 

h:t} M s'g} Pp6f ;fjh{lgs ljb\ofnosf 40 hgf ljb\ofyL{x¿ P;=Pn=;L= k/LIffdf ;fd]n ePsf 
lyP . h;dWo] 25 hgfn] A u|]8 Nofpg ;kmn eP eg] 15 hgfn] B u|]8 Nofpg ;kmn eP pSt 
ljb\ofyL{x¿ dWo]af6 Ps hgf ljb\ofyL{ 5flgof] eg] A u|]8 Nofpg] ljb\ofyL{ kg{ ;Sg] ;DefJotf,

 
P(A) =

 A u|]8 Nofpg] ljbofyL{ ;ª\Vof  
        s'n ljbofyL{ ;ª\Vof      

= = =
n A
n S
( )
( )

25
40

5
8
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To:t} u/L B u|]8 Nofpg] ljb\ofyL{ kg]{ ;DefJotf, P(B) = 
n B
n S

( )
( )

= =
15
40

3
8

 pbfx/0f  1

Pp6f l;SsfnfO{ p˚fbf{ cu| efu (head) cfpg] ;DefJotf slt xf]nf <

;dfwfg M 

oxf“, ;DefJotf If]q S = {H, T}

;DefJo s'n kl/0ffd ;ªV\of, n(S) = 2

cg's"n kl/0ffd E = {H}

cg'sÒn kl/0ffd ;ª\Vof, n(E) = 1

cu| efu cfpg]sf] ;DefJotf, P(E) =
)S(n
)E(n

cyjf,         P(H) =  
2
1

pbfx/0f  2

Pp6f 3gfsf/ 8fO; (dice) pkmfbf{ 36\g ;Sg] 36gfx¿sf  

cfwf/df tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M     

 (i)  dflylt/ klN6g ;Sg] 36gfx¿sf] gd'gf If]q (sample space) n]Vg'xf];\ .

 (ii)  3 klN6g] ;DefJotf slt x'G5 <  

;dfwfg M 

oxf“, -i) Pp6f 3gfsf/ 8fO; pkmfbf{ x'g ;Sg] 36gfx¿sf] gd'gf If]q (S) = {1, 2, 3, 4, 5, 6} 

x'G5 . 

  n(S) = 6

(ii) Pp6f 3gfsf/ 8fO;df 3 Pp6f x'G5 . cyf{t\ 36gf, E = {3} / n(E) = 1

  n(E) = 1, h'g cg's"n kl/0ffd ;ª\Vof xf] .

  3 klN6g]sf] ;DefJotf, P(E) = 
)S(n
)E(n

 
= 

1
6
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pbfx/0f 3

Ps Kofs]6 /fd|/L lkm6]sf] 52 kTtL tf;sf] ;d"xaf6 Pp6f tf;sf] kTtL tfGbf afbzfx kg]{ 

;DefJotf slt xf]nf, lgsfNg'xf];\ .

;dfwfg M 

oxf“, ;DefJo s'n kl/0ffd ;ª\Vof n(S) = 52

cg's"n kl/0ffd ;ª\Vof jf afbzfx n(E) = 4

afbzfx kg]{ ;DefJotf P(king) = 
)S(n
)E(n

 

   P(K) = =
4

52
1

13  

pbfx/0f  4

s'g} lbg cfOtaf/sf] lbg kg]{ ;DefJotf slt x'G5 <

;dfwfg M 

oxf“, Ps xKtfdf kg]{ af/x¿, S = {cfOtaf/, ;f]daf/, dª\unaf/, a'waf/, lalxaf/, z'j|maf/, zlgaf/}

 n(S) = 7

Ps xKtfdf Pp6f dfq cfOtaf/ x'G5 .

                     36gf (E) = {cfOtaf/}

     n(E) = 1

  cfOtaf/ kg]{ ;DefJotf, P(E) = 
)S(n
)E(n

     P(E) = 
7
1

pbfx/0f 5

s'g} aRrfsf] hGdlbg zlgaf/ kg]{ ;DefJotf slt x'G5 <

;dfwfg M 

oxf“,  xKtfdf Pp6f zlgaf/ x'G5, n(E) = 1, of] cg's"n kl/0ffd ;ª\Vof xf] .

Ps xKtfdf 7 lbg x'G5, n(S) = 7, of] ;DefJo s'n kl/0ffd ;ª\Vof xf] .

  zlgaf/ hGdlbg kg]{ ;DefJotf, P(E) = 
)S(n
)E(n

 = 
1
7
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pbfx/0f  6

Pp6f emf]nfdf ;a} Pp6} ;fOhsf 2 cf]6f /ftf, 3 cf]6f sfnf / 4 cf]6f xl/of /ª\sf u'Rrfx¿ 
5g\ . ca, ;f] emf]nfaf6 gx]/Lsg Pp6f u'Rrf lgsfNbf M

(i) /ftf u'Rrf cfpg] ;DefJotf slt x'G5 <

(ii)  xl/of u'Rrf cfpg] ;DefJotf slt x'G5 .

;dfwfg M 

oxf“, hDdf u'Rrfsf] ;ª\Vof, n(S) = 2 + 3 + 4 = 9

 cyf{t\, ;DefJo s'n kl/0ffd ;ª\Vof, n(S) = 9

 /ftf u'Rrfsf] ;ª\Vof, n(R) = 2 

  cg's"n ;DefJo kl/0ffd ;ª\Vof, n(R)= 2

 /ftf] u'Rrf cfpg] ;DefJotf, P(R) = 
n R
n S

( )
( )  = 9

2

(ii) xl/of u'Rrfsf] ;ª\Vof n(G) = 4

 cyf{t\ cg's"n kl/0ffd ;ª\Vof n(G) = 4

  xl/of u'Rrf cfpg] ;DefJotf P(G) = n G
n S
( )
( )

 

       P(G) = 
9
4

 

 pbfx/0f 7

1 b]lv 10 ;Dd cª\lst ;a} Pp6} ;fOhsf b; cf]6f ;]tf u'Rrfx¿ 5g\ . olb pSt u'Rrfx¿sf 

;d"xaf6 gx]/Lsg Pp6f lgsfNg] xf] eg] ?9 ;ª\Vof (prime number) cª\lst u'Rrfx¿ cfpg] 

;DefJotf slt x'G5 <

;dfwfg M 

oxf“, ;a} Pp6} ;fOhsf u'Rrfx¿sf] ;ª\Vof, n(S) = 10

¿9 ;ª\Vof cª\lst u'Rrfx¿, E = {2, 3, 5, 7}

   n(E) = 4

 ¿9 ;ª\Vof cª\lst u'Rrf cfpg] ;DefJotf, P(E) = 
)S(n
)E(n

  = 
4 2

10 5
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19.2  ;DefJotf :s]nsf] kl/ro

lj|mofsnfk  2

Pp6f emf]nf of afs;df ;a} Pp6} ;fOhsf 6]an 6]lg; anx¿ /ftf], xl/of] / ;]tf] Ps Ps cf]6f 
/fvf}“ . sIffdf pkl:yt s'g} Ps hgf ljb\ofyL{nfO{ gx]/Lsg Pp6f 6]an 6]lg; an lgsfNg 
nufp“bf x'g] 36gfx¿sf af/]df sIffdf 5nkmn u/f}“ . ;“u} sfnf] kf6L of ;]tf] kf6Ldf n]Vg Pp6f 
ljb\ofyL{nfO{ lhDdf lbcf}“ . tL ltg} /ªsf Ps Ps cf]6f ansf] ;DefJotf cnu cnu lgsfn]kl5 ;a}sf] 
;DefJotf hf]8\g nufcf}“ . s'n ;DefJotf slt x'G5 < ljb\ofyL{x¿af6} To;sf] pTt/ vf]hf}“ . 5nkmn 
tyf sIff lj|mofsnfkkl5 ljb\ofyL{x¿;“u lgDg k|Zgx¿sf] hjfkm vf]hf}“ M

(i) k|To]s 6]an 6]lg; ansf] ;DefJotf slt slt x'G5 < 

 ck]lIft hjfkm P(W) = 
3
1

 , P(R) = 
3
1

 , P(G) = 
3
1

 

(ii) /ftf] cyjf ;]tf]sf] ;DefJotf slt x'G5 < ck]lIft hjfkm = P(R) + P(W) = 
3
1

+ 
3
1

= 
3
2

 

iii) /ftf], ;]tf] jf xl/of] 6]an 6]lg; ansf] ;DefJotf slt x'G5 < 

 ck]lIft hjfkm =  P (W cyjf R cyjf G)   =  P(W) + P(R) + P(G) = 
3
1

 
+

3
1

  +
3
1

 

            = 
3
3

3
111

 = 1   

(iv) an lgsfNg] sfd s;}af6 klg ePg eg] To;sf] ;DefJotf slt x'G5 < cyjf sfnf] 
 ansf] ;DefJotf slt x'G5 < -afs;df sfnf] an g} gePsfn] To;sf] ;DefJotf 0 -z"Go_ 
 x'G5 ._

(v) dflysf rf/} cf]6f k|Zgsf] hjfkmnfO{ ;ª\Vof /]vfdf (number line) df b]vfpg nufcf}“ . 
 ck]lIft hjfkm M

0              1
3

            
2
3

           
3
30

P -sfnf]_ P(W) cyjf P(R) 
cyjf P(G)

P(W cyjf R) 
P(R cyjf G) 
P(G cyjf W) 

P(W cyjf R 
cyjf G) 

dflysf lj|mofsnfkaf6 k|fKt glthfsf] ljZn]if0f ubf{ Go"gtd ;DefJotf z"Go / clwstd 
;DefJotf 1 x'G5 . t;y{ ;DefJotfsf] :s]n z"Gob]lv Ps;Dd x'G5 . cyf{t\   0  P  1
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cyjf, 0 < 1
3
2

3
1

 (3 cf]6f 36gfx¿sf] k/LIf0faf6)

cyjf, 0 < 1
4
4

4
3

4
2

4
1

 (4 cf]6f 36gfx¿sf] k/LIf0faf6)

b|i6Jo M ;DefJotf z"GoeGbf tn / PseGbf dfly x'g ;Sb}g . o;/L ;DefJotf dfkg ubf{ 0 b]
lv 1 ;Ddsf] :s]n k|of]u ul/G5 h;nfO{ ;DefJotfsf] :s]n (probability scale) elgG5 . olb 
s'g} kl/0ffd cfpg] ;DefJotf P(E) xf] eg] ;f] kl/0ffd gcfpg] ;DefJotf P(E) = 1 - P(E) x'G5 .

pbfx/0f M 8

xl/of], kx]“nf] / sfnf] a/fa/ efudf /ª\UofOPsf l:kg/sf] lardf /x]sf] 
Pp6f ;'O/f] 3'dfp“bf xl/of]df c8\g] ;Defjgf slt x'G5 < xl/of]df 
gc8\g] ;Defjgf slt x'G5 <  

;dfwfg M 

oxf“, l:kg/ (spinner) df hDdf 3 efu 5g\ M xl/of], kx]“nf] / sfnf] .

 hDdf ;DefJotf kl/0ffd ;ª\Vof, n(S) = 3

 xl/of] efu Pp6f dfq 5, t;y{ cg's"n kl/0ffd ;ª\Vof, n(E) = 1

 xl/of]df c8\g] ;Defjgf (E) =
)S(n
)E(n

= 
3
1  

 xl/of]df gc8\g] ;Defjgf, P E( )  = 1 – P(E)

     = 1 – 
3
1    = 

3
13

 =  
3
2

19.3  k|of]ufl>t ;DefJotf (Empirical Probability)

xfdLnfO{ yfxf 5, Pp6f l;Ssf pkmfbf{ cu| efu cfpg] ;DefJotf  
2
1   x'G5 . cyf{t P(H) = 

2
1  / To;sf] k"/s (complement), P(T) = 1 – 

2
1

  = 
2
1

  x'G5 . o; l;b\wfGtsf] cfwf/df u0fgf 

ug]{ xf] eg] s'g} Pp6f l;SsfnfO{ 10 k6s pkmfbf{ cu| efu cfpg] ;Defjgf 10 × 1/2 = 5  x'g'kg]{ 
b]lvG5 . Jofjxfl/s ¿kdf k/LIf0f ubf{ To;eGbf leGg} k|sf/sf] kl/0ffd lg:sg ;S5 . o;/L 
Jofjxfl/s ¿kn] u/]sf] k/LIf0faf6 lgsfNg] ;DefJotfnfO{ k|of]ufl>t ;DefJotf (empirical 

probability) elgG5 . cyf{t\ k|of]udf cfwfl/t eP/ ;DefJotf lgsfNg] kb\wlt jf k|lj|mofnfO{ g} 
k|of]ufl>t ;DefJotf elgG5 . k|of]ufl>t ;DefJotf lgsfNbf lgDgfg';f/sf] ;"q k|of]u ul/G5 M

kx]“nf]

xl/of]

sfnf]
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k|of]ufl>t ;DefJotf (Empirical Probability) =
 k/LIf0faf6 k|fKt cg's"n kl/0ffd ;ª\Vof 

                       s'n k/LIf0f ;ª\Vof 
pbfx/0f M 9

Pp6f l;SsfnfO{ 50 k6s pkmfbf{ cfPsf 36gfx¿sf] ljj/0f tnsf] tflnsfdf lbOPsf] 5 M

k/LIf0faf6 k|fKt kl/0ffd (E) cu| efu (H) k[i7 efu (T)

k/LIf0f ;ª\Vof (af/Daf/tf = f) 23 27

cu| efu (H) / kZr efu (T) cfpg] k|of]ufl>t ;DefJotf slt slt x'G5 <

;dfwfg M oxf“ hDdf k/LIf0f ;ª\Vof n(S) = 50, cu| efu cfPsf] k6s n(H) = 23, kZr efu 
cfPsf] k6s n(T) = 27

ctM k|of]ufl>t ;DefJotf, P(H) =
n H
n S
( )
( )

 = 
23
50

 x'G5 eg] P(T) = 
n T
n S
( )
( )

=  
27
50  

x'G5 .

pbfx/0f M 10

Pp6f ldgL 6«saf6 2000 -b'O{ xhf/_ cf]6f O“6f v;fNbf O“6f km'6\g] ;DefJotf 0.1 5 eg] gkm'6\g] 

O“6fsf] ;ª\Vof slt x'G5 xf]nf <

;dfwfg M 

oxf“, s'n O“6fsf] ;ª\Vof, n(S) = 2000

km'6\g] O“6fsf] ;DefJotf, P(E) = 0.1

gkm'6\g] O“6fsf] ;DefJotf, P(E) = 1 – 0.1 = 0.9

 gkm'6\g] O“6fsf] ;ª\Vof = n(S) × P(E)

       = 2000 × 0.9  = 1800

 cEof; 19

1.  /fd|/L lkm6]sf] 52 kTtL tf;sf] ;d"xaf6 Pp6f kTtL tfGbf PSsf kg]{ ;DefJotf slt x'G5 
 kTtf nufpg'xf];\ .

2.  Pp6f 8fO;nfO{ :jtGq ¿kdf pkmfbf{ 2 cª\lst cg'xf/ (face) cfpg] ;DefJotf slt x'G5 <   
 ;fy} 3 cª\lst cfpg] ;DefJotf klg kTtf nufpg'xf];\ .

3.  Ps hgf dlxnfn] cfOtaf/ aRrf hGdfpg] ;Defjgf slt x'G5 <

4.  Pp6f emf]nfdf ;a} Pp6} ;fOhsf 2 cf]6f lgnf u'Rrf, 3 cf]6f sfnf / 5 cf]6f /ftf u'Rrfx¿ 
 x'G5 < . olb gx]/Lsg ;f] emf]nfaf6 Pp6f u'Rrf lgsfNg] xf] eg] sfnf] u'Rrf kg]{ ;DefJotf 
 slt x'G5 < ;fy} sfnf u'Rrf gkg]{ ;DefJotf slt x'G5 <
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5.  cª\s 2 b]lv 25 ;Ddsf ;ª\Vofdf cª\lst sfuhsf] kTtfaf6 gx]/Lsg Pp6f kTtf tfGbf 3 
 n] lgMz]if efu hfg] ;ª\Vof ePsf] kTtf cfpg] ;DefJotf slt x'G5 < ;fy} hf]/ ;ª\Vof 
 cª\lst kTtf cfpg] ;DefJotf slt x'G5 <

6.  Pp6f sIffdf 50 hgf ljb\ofyL{x¿ dWo] 28 hgf 5fqf 5g\ eg] Ps hgf ljb\ofyL{nfO{ 
 lgaGw k|ltof]lutfdf efu lng 5fGbf 5fqf kg]{ ;DefJotf slt x'G5 <

7.  sIff 9 sf 35 hgf ljb\ofyL{x¿ dWo] 25 hgf ljb\ofyL{x¿n] cª\u|]hL efiff /fd|/L af]Ng / 
 n]Vg ;S5g\ . olb Ps hgf ljb\ofyL{nfO{ xflh/ hjfkm k|ltof]lutfsf nflu 5fGg'k¥of] eg] 
 /fd|/L cª\u|]hL af]Ng / n]Vg hfGg] ljb\ofyL{ kg]{ ;DefJotf slt x'G5 <

8.  b'O{ cf]6f l;Ssf Ps;fy pkmfbf{ cfpg] gd'gf If]qsf cfwf/df lgDg k|Zgx¿sf] pTt/ 
 n]Vg'xf];\ M

 (a) b'j} cu| efu cfpg] ;DefJotf slt x'G5 <

 (b) b'j} kZr efu cfpg] ;DefJotf slt x'G5 <

 (c) Pp6f kZr efu / csf]{ cu| efu cfpg] ;DefJotf slt x'G5 <

9.  Pp6f 3gfsf/ 8fO; pkmfbf{ cfpg ;Sg] kl/0ffdx¿sf] gd'gf If]q agfO tnsf ;DefJotf   
 lgsfNg'xf];\ M

 (a) 5 cª\lst cg'xf/ kN6g]

 (b) hf]/ cª\s cª\lst cg'xf/ cfpg]

 (c) lahf]/ cª\s cª\lst cg'xf/ cfpg]

10. Pp6f 3gfsf/ 8fO;nfO{ 60 k6s pkmfbf{ k|fKt kl/0ffdx¿ tnsf tflnsfdf lbOPsf] 5 .

kl/0ffd (Event) 1 2 3 4 5 6

af/Daf/tf (f) 8 9 13 15 11 4

 lgDg kl/0ffd cfpg] k|of]ufl>t ;DefJotf (empirical probabilti y) lgsfNg'xf];\ M

 (a) 4 cfpg]   (b)  5 eGbf 7'nf] cfpg]

 (c) 3 eGbf ;fgf] cfpg]  (d)  7 eGbf ;fgf] cfpg]

11. Pp6f c:ktfndf 100 hgf hlGdPsf lzz'x¿ dWo] 35 hgf lzz'x¿ 5f]/L hlGdPsf /x]5g\ 
 eg] 5f]/f hlGdg] k|of]ufl>t ;DefJotf slt x'G5 <
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pTt/ dfnf

cEof; 1.1

1.(i) {1, 2, 3, 5, 6, 7, 8}    (ii) { 2, 6, 8}  (iii) { 4, 9, 10}  (iv) { 1, 3, 4, 5, 7, 9, 10} 

(v) { { 1, 3, 4, 5, 7, 9, 10}   (vi) {1, 3}  (vii) { 1, 2, 3, 6, 8}  (viii) { 2, 5, 6, 7, 8} 

Ef]g lrq lzIfsnfO{ b]vfpg'xf];\ .

2. (s) (i) { b, e, i, k }    (ii) {a, b, c, d, e, f,  g, h, i, j, k } 

 (iii) {a, b, c, d, e, f,  g, h, i, j, k }  (iv) {b, e, i, k} 

-v)  (i) / (iv)  clg  (ii) / (iii) a/fa/ ;d"xx¿ x'g\ .

(u)  (i) {b, e, g, h, i, j, k}  (ii) { a, b, c, d, e, f, j, k }  (iii) {a, c, d, f} = A

Ef]g lrq lzIfsnfO{ b]vfpg'xf];\ .

4.  (s)  (i) { 1, 2, 3, 5, 6, 7, 9, 11, 13, 17,18, 19}   (ii) {3, 6, 9, 18}

  (iii) { 4, 8, 10, 12, 14, 15, 16,20}

  (iv) { 4, 8, 10, 12, 14, 15, 16, 20}  (v) { 2, 5, 7, 11, 13, 17, 19}   (vi) Ø  

  (vii) { 1, 2, 3, 5, 6, 7, 9, 11, 13, 17, 18, 19}

 (v)  (i) / (vii)  clg (iii) / (iii) a/fa/ ;d"xx¿ x'g\ .

cEof; 1.2

1. n(V) = 4,  n(W) = 3, no(V) = 2, no(W) = 1, n(V W) = 5, n(V W) = 2

2. 37

3. 108

4. (i) 12  (ii) 6  (iii) 14  (iv) 1  (v) 6  (vi) 6  (vii) 0  (viii) 2

Ef]g lrq lzIfsnfO{ b]vfpg'xf];\ .

5. 44

6. (i) 45 (ii) 135 (iii) 60 (iv) 195

Ef]g lrq lzIfsnfO{ b]vfpg'xf];\ .

7.  (i) Ef]g lrq lzIfsnfO{ b]vfpg'xf];\ .  (ii) 15%      (iii) 25%   8. 200     9. 220     10.(i) 100 (ii) 1600

cEof; 2.1

1. -s_ ?= 125, 25%     -v_ ?=30, 10% -u_ ?= 24,20%    -3_ ?= 57.5, ?=7.5   -ª_ ?=50,20%

2. -s_ gfkmf = ?=20     -v_ ?=100

3. -s_ ?=18, 20% -v_ ?= 8

4. -s_ ?= 57  -v_ ?= 13.88
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5. -s_ ?= 828  -v_ ?= 15

6. lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 3.1

1. -s_ ?= 2,40,000    -v_ ?=10,00,000  -u_ ?= 2,40,000 -3_ ?= 25,00,000

2. -s_ ?= 29,000       -v_ (i) ?= 51,000 (ii) ?= 52 nfv 

3. -s_ 1.5%   -v_ 5%

4. -s_ ?=6,000       -v_ ?=16,500 -u_ ?=37,000     -3_ ?=80,000  

cEof; 3.2

1. -s_ ?= 65, ?=1235   -v_ ?=1.60, ?=78.40  -u_ ?= 22.5, ?=127.50    -3_ ?=14.40, ?=165.60  -ª_ ?=140, ?=560

2. -s_ ?= 40, 10%     -v_ ?=24, 8%     -u_ ?=21, 2% -3_ ?= 12, 1%

3. -s_ ?= 960            -v_ ?=375

4. -s_ ?= 550            -v_ ?=18,000

cEof; 3.3

1. -s_ ?= 1326       -v_ ?=4680   -u_ ?=7410        -3_ ?= 1435.20

2. lzIfsnfO{ b]vfpg'xf];\ . 

3. lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 3.4

1. -s_ ?=1,84,00,000,   ?=73.6    -v_ ?= 61,25,000,   ?=53.75     -u_ ?=1,44,00,000,   ?=57.60   

 -3_ ?=97,30,000,  ?=44.22         -ª_ ?= 25,50,000 ,?=10.62

2. -s_ ?= 1500     -v_ ?=1500 

cEof; 4.1

1. -s_ 75  -v_ efb|  -u_ c;f]h  -3_ 460

2. lzIfssnfO{ b]vfpg'xf];\ .

cEof; 4.2

1. -s_ 1446 -v_ ?=43.38  -u_ ?=144.60 

2. -s_ ?= 59616 -v_ ?= 57827.52 -u_ ?=89424

cEof; 4.3

1. -s_ 337       -v_ ?= 362 -u_ ?=398.20     -3_ ?=449.96

2. -s_ 550       -v_ 755 
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3. ?= 839.02 

4. -s_ 215 -v_ 400      -3_ 750

cEof; 4.4

1. -s_ ?= 280.40 -v_ ?= 345.20

2. -s_ 287.40        -v_ ?= 427.20 -u_ ?=721.95     -3_ ?=276.30

3. -s_ 2 km -v_ 10 km

cEof; 5.1

1. s_ 21cm2, 18.5 cm  v_ 13.5 sq inch, 18 inch u_ 16.45 cm2, 16.44 cm  

2. s_ 40.75 cm2  v_ 15 inch2  u_  9.14 inch2

3. 456 m2  4. 1100 sq    5. 1320  m2  6. 480  2  

7.  (a) 425m2  b)1700   8. 261m2 9.  a)  624 m2       b) 1560 cf]6f  

 c) 11,700  10. a)  480 cm2         b) ?= 2,46,000 

11.  lzIfsnfO{ b]vfpg'xf];\ .

cEof; 5.2

1. -s_ 6,750 -v_ 5,175  -u_ ?=50,400    -3_ 1,73,760  

2. 8.33 m  3. -s_ 4500m2  -v_ 7563 m2 -u_ 9,000        -3_  18,000   

 -ª_  ?=23,85,345  4. 3 m   5.  -s_ 1800 -v_ ?= 405,000  

6 .  lzIfsnfO b]vfpg'xf];\ .

cEof; 6.1 

1. -s_  288 cm2     -v_ 702.16 cm2 -u_ 1920m2 -3_ 576 cm2

 -ª_  1193.72 cm2 -r_ 2550 cm2

2. (i) 88 cm2   (ii) 30 cm2  3. 672 cm2

4.   (s_ 36 cm2   , 216 cm2 , 324 cm3  -v_ 165.48 cm2, 376.2 cm2, 1092.168cm3

 -u_ 276m2, 1176 m2, 3312 m3   -3_ 96 cm2,  384 cm2, 768 cm3

 -ª_ 289.53 cm2, 614.66 cm2, 2113.569 cm3   -r_ 300 cm2, 1950 cm2,  4500cm3

5.   lzIfsnfO{ b]vfpg'xf];\ 6. 180 cm3 7. 90,000 ln6/  8. 1000cm3 9. 150m2 

 10. 6 cm

11., 12.  lzIfsnfO{ b]vfpg'xf];\ .
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cEof; 6.2

1. 3.2 m3   3,60,000 cf]6f

2. 1,00,000 cf]6f

3. 45 lbg

4. 10,00,000

5. 4    7. ? 8740  9. ? 4590   9. 0.009 m3

        10. 5 m  11. 21 nfv   12. ? 3000 13. lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 7.1 

1.  (y2 +y + 1) (y2 - y +1 )    2.( x2 + xy + y2 )(x2 - xy + y2 )

3.  (x2 + x + 1 )(x2 - x + 1 )        4. (x2 + 2xy + 2y2 )(x2 - xxy + 2y2 ) 

5. (9x2 +12xy + 8y2)(9x2 - 12xy + 8y2)  6.(8x2 + 4xy + y2)(8x2 - 4xy + y2)

7.  ( x2 +3x + 1 ) ( x2 - 3x +1 )        8. ( x2 +3x +2y2 ) ( x2 - 3x + 2y2)                                                  

 9.  ( 7x2 + 14xy +3y2 )( 7x2 - 14xy +3y2 )           10. (5a2 +2ax - 3x2) ( 5a2 - 2ax - 3x2 )                                                 

11.  (16a2 + 15 ax + 7x2) ( 16a2 - 15ax +7x2 )          12. (35x2 + 23xy +8y2 )( 35x2 - 23xy +8y2)                                       

13.  (45x2 + 65xy +49y2 ) ( 45x2 -65xy + 49 y2  14. (2a2+ 3ab + 11b2 ) ( 2a2 - 3ab + 11b2 )                                  

15.  (2x2 + 2xy + 3y2 ) (2x2 - 2xy + 3y2 )    16. ( x2 + 3x + 9) ( x2 - 3x + 9 )                                                            

17. ( x2 + 1 + 1/x2 ) ( x2 - 1 /x2  )                  18. ( x2/y2 + x/y +1) ( x2/y2- x/y +1 )     

19.  (x2/y2 + 1 + y2/x2 ) (y2/x2 - 1 +y2/x2 )   20. ( x2 - y +3 ) ( x2 - y - 11 )                                                                   

21.  (x2 + x +1 ) (x2 - x -7 )                                           22. (x2 + y - 14 ) ( x2 - y +2 )

23.  ( x2 +  3y2 - 6 ) ( x2 - 3y2 +2 )                                 24. ( x - 2y +z ) ( x - 8y - z )

25.  ( 65x2 - 9y2 + 1 ) (65x2 + 9y2 -3 )                          26.(x -40y + 55z )(x -50y -55z)

27.  (13x + 14y) ( 13x - 14y -4 )                                 28. (65x + y + z ) ( 65x - 3y - z )

29.  (17x + 19y + 6 ) (17x - 19y +4 )                           30.( x +29y +z ) ( x +21y - z )

cEof; 8.1 

1. (i) 1                 (ii)  1               (iii)  1               (iv)  343         (v)  3125                       (vi)    1296                                      
 (vii)  1/8  (viii) 8             (ix) 1                (x) 8/27                      (xi) 125/216      (xii) 3/4

2. (i) 9xy2  (ii) 85y2/x2      (iii) 6x2y3        (iv) 1                  (v) 1/xa+b+c        (vi) x(a+b+c+)2

 (vii) xb(c-a)      (viii) 1              (ix) 1                 (x) 1                   

3. (i) 1                   (ii) 1                  (iii) 1                (iv) x2(a3+b3+c3)  (v) 1                                                                      

 (vi) 1                 (vii) 1                 (viii) a2(x3+y3+z3)  (ix) 1                   (x) 1

cEof; 8.2 

1.  x = 4            2. x = 1   3.  x = 1.5              4. x = -3                5.  x = 3 6.  x = 1  7.  0                     
8.  x = 1             9.  x = 1, 0             10.  x = 1, -1
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cEof; 9.1 

 1.  5M8      2.    27M31             3.   3M10   4.  aMb =25 M9          5.  a:b = 3:2           6.a:b =3:2 

 7. a = 45, b = 35      8. a =45, b =65    9. afa'sf] pd]/  75 jÈ{ / 5f]/fsf] pd]/  45 jÈ{

10. 5f]/Lsf] pd]/ 15 jÈ{ / cfdfsf] pd]/ 45 jÈ{     11. 48 jÈ{ / 60 jÈ{

12 sGo] Rofpsf] dÒNo ?= 100 / uf]a|] Rofpsf] dÒNo ?=300     13. 378 /  432     14. 108 / 84     15.  48 /  30  

cEof; 10.1 

s) 1.  x = 2, y = 1     2. x = 3, y = 3        3. x = 5, y = 2           4.  x =5, y = 6               5.  x= 4,  y =3

     6.   x = 6,y = 5             7.  x = 2, y = 1               8.  x = 2, y = 3           9.  x = 2, y = 11           10.  x = 5, y = 3

v) 1. x = 2, y = 3              2.  x = 3, y = 2               3.  x = -1, y = -3         4.  x = 1, y = 1             5.  x = 16, y = 26

      6.  x = 4, y =3              7.  x = 12, y =8              8.  x = 60, y = 80       9.  x = 4, y =4             10.  x =3, y = 2

u) 1.  x = 6, y = 10            2.  x = 4, y= 3                3.  x = 6, y = 7            4.  x = 3, y = 2            5.  x = 15, y = 10

     6.  x = 300, y = 150      7.  x = 250, y = 100      8.  x = 50, y = 259.  x = 25, y = 20      10.  x =110,y = 90

3) x = 350, y =800    ª_  l =12m, b = 4m   

cEof; 11.1 

1. (i) x = 1, y = -2      (ii) x = 2,3                     (iii) x =3,5                     (iv) x = 3,5

 2. (i)  x = 0,1            (ii)  x = 0, -1                   (iii)  x = -3, 4                 (iv)  x = -4,5                 
 (v)  x = -5, -6 (vi)  x = 3,4                  (vii)  x = -5,7       (viii)  x = 6,7             (ix)  x  =7,9                  
 (x)  x = -35,35

3. (i)  x =5,5                     (ii)  x =9,9               (iii)  x= -3,7               (iv)  x = -5,9                 (v)  x = -7,11

   (vi)  x = 13,17             (vii)  x = 2/3, -3/4  (viii)  x =1/2,3/2       (ix)  3/4,5/4                 (x)  5/3,-7/3

4. (i)  x = 3,7                    (ii)  x = 8,9               (iii)  x = -11,13          (iv)  13,17                    (v)  x = 4,-7

     (vi)  x = -6,11              (vii)  x = 1/7,-3/7    (viii)  x =17,19          (ix)                                 (x)

cEof; 12.1

1. -s) 300   -v_ x0 = 700, y0 = 400 -u_ x0 = 700, y0 = 600, z = 500  3_ x0 = 200,y = 1300

 ª_ x0 = 450, y0 = 1350     -r_ x0 = 1050, y0 = 250

2. -s_ 3600 v_ 5400 -u_ 7200

cEof; 12.2

1. -s_ x = 70    -v_ x = 110   -u_ x = 112.5

2. -s_ x0 = 350,y0 = 550, z0 = 550 -v_ x0 = y0 = z0 = 450, z = 750

cEof; 12.3

1. -s_ i. BC   ii. AB    iii. BAC     iv. ACB

 -v_ i. BC   ii. AB    iii. BAC     iv. ACB
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 -u_ i. AB   ii. AC    iii. ACB     iv. ABC

2.  -s_ 41cm     -v_ xf]Og     -3_ 53 cm 

3.   -s_ ;lsG5 .   -v_ 20cm, 12cm     -u_ cgluGtL

cEof; 13.1

1 s_ 600 v_ 560, 620 u_ 12, 140   3_ 1 ª_ 8  r_ 6

2. s_ 500 v_ 520, 540 u_ 600 650           3. 720, 1080

cEof; 13.2

1 s_ 4cm, 2.4cm v_ 520

cEof; 15

1. -s_ 4.5cm -v_ 8m -u_ 56 lkm6

2. -s_16cm      -v_ i. APSD, BQRC / APQB, CDSR    ii. 7.5cm

3. -s_6cm, 9cm   -v_15cm   -u_ 6cm

cEof; 16

1. -s_ 6cm -v_ 10cm  -u_ 31.24cm -3_6.7cm

4. lzIfsnfO{ b]vfpg'xf];\ .

cEof; 17.1

1. -s_ (i) AC,  10 (ii)  sf] nflu nDa  BC / cfwf/ AB xf] . (iii)  sf] nflu nDa AB / cfwf/ BC xf] .  

    -v_ (i) Sin =  
5
4

,cos = 
5
3

  tan  = 
3
4

 ,  

          (ii)   Sin =
5
3

    cos = 
5
4

, tan  =
4
3

   

2. (i)  sin  = 
5

2
    cos 

5

1
, tan  =2   (ii) Sin  = 

5
4

, cos  = 
5
3

  ,  tan  = 
3
4

 (iii) sin = 
5
3

  , cos  =
5
4

, tan  =  
4
3

 
(iv)  sin  =

5

1
, cos  = 

5

2
, tan  = 

2
1

  

3. (i)  
Asin1

Asin
2

 (ii)  Acos1 2  (iii) 
5
3sin  ,  

5
4cos

(iv) 
2
1cos  , 3tan       (v)  

5
4cos  ,  (vi)   

2
1sin  ,  

2
3cos (vii) 16



218 ul0ft, sIff – (

Cu
rri

cu
lu

m
 D

ev
el

op
m

en
t C

en
tre

cEof; 17.2

1. (i) 3   (ii)  
3

1  (iii) 1  (iv)  
2

1  (v)  
2
1  (vi) 1 (vii)  

2
133  (viii)  

2
3   (ix)  

2
3        2.  300 ,600  450,  

3. (i) 
2

323     (ii) 1   (iii)  3   (iv) 2+ 3

4. (i)   = 600  (ii) = 300  (iii)  = 450  6.(i)  , 4cm,  cm  7.  8. 600 

cEof; 18.1

1. tflnsf lzIfsnfO{ b]vfpg'xf];\ .

2. tflnsf lzIfsnfO{ b]vfpg'xf];\ .

3. -s_ ?= 4500 -v_  z}lIfs ;fdu|Ldf ?=750, oftfoftdf ?= 600 -u_ dfl;s k9fO z'Nsdf k|Zg g+ 4 b]lv 8 
;Ddsf] pTt/ lzIfsnfO{ b]vfpg'xf];\ .

cEof; 18.2                

eGbf sd (ogive)

jiff{ (mm) eGbf sd c.f.

20eGbf sd 5

30 eGbf sd 10

40 eGbf sd 20

50 eGbf sd 40

60 eGbf sd 60

70 eGbf sd 65

 

eGbf sd (ogive)

jiff{ (mm) eGbf a9L c.f.

10 eGbf a9L 60

20 eGbf a9L 55

30 eGbf a9L 50

40 eGbf a9L 40

50 eGbf a9L 20

60 eGbf a9L 5

2. -s_

Tff}n (kg) ldnfg lrx\g af/Daf/tf
10 – 20 ||||  ||||  || 12
20 – 30 ||||  ||||  || 12
30 – 40 |||| 5
40-  50 | 1

-v_ lzIfsnfO{ b]vfpg'xf];\ .  -u_ lzIfsnfO{ b]vfpg'xf];\ . 

3.  lzIfsnfO{ b]vfpg'xf];\ .

4.  lzIfsnfO{ b]vfpg'xf];\ . 
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cEof; 18.3

1. -s_ dWos )X( = 21.14, dlWosf )M( d = 22, /Lt )M( o  = 22

 -v_ dWos )X(  = 25.56, dlWosf )M( d
 = 16, /Lt )M( o   = 8

 -u_ dWos )X(  = 155, dlWosf )M( d  = 150, /Lt )M( o  = 110

2. -s_ dWos )X(  = 22, dlWosf )M( d = 21, 

3. x = 18,  

4.  4. N =60

5. -s_ dWos )X(  = 7.63, dlWosf )M( d = 8, /Lt )M( o
 = 8, Q1 = 6, Q3 = 9

 -v_ dWos )X(  = 27.86, dlWosf )M( d = 25, /Lt )M( o  = 25, Q1 = 18, Q3 = 35

 -u_ dWos )X(  = 163.43, dlWosf )M( d  = 170, /Lt )M( o  = 170, Q1 = 150, Q3 = 180

6. y = 3

cEof; 19

  1.  1/13                          2.  1/,1/6                  3.  1/7                       4.  1/5, 4/5                      5.  1/3, 1/2

   6.  14/25                       7.  5/7                       8. (a) 1/4  (b) 1/4  (c) 1/4   9.  (a) 1/6    (b) 1/2  (c)  1/2

   10. (a) p(4) = 1/4    (b)  p(greater than5) =1/4    (c) p(less than 3) = 17/60     (d)  p(7) = 1

    11. p(s ) = 13/20
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