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1 ul0ft, sIff – 10

1.0. k'g/fjnf]sg (Review)

tn lbOPsf ljifo j:t'x¿ ;d"xdf 5nkmn ug'{xf];\ M

-s_ ;d"xsf] kl/efiff / k|sf/x¿

-v_ ;d"xx¿sf] ;+of]hg tyf k|ltR5]bg

-u_ ;d"xsf] k"/s tyf ;d"xx¿sf] km/s

-3_ e]glrq

-ª_ ;d"xsf] u0fgfTdstf

;a} ;d"xx¿sf] lgisif{nfO{ kfn}kfnf] sIffsf]7fdf k|:t't ug'{xf];\ .

dflysf ljifo j:t'x¿sf af/]df xfdLn] cluNnf sIffx¿df cWoog ul/;s]sf 5f}F . ca xfdL 
e]glrqsf] k|of]u u/L ;d"x ;DaGwL zflAbs ;d:ofx¿sf] ;dfwfg s;/L ug]{ eGg] af/] cWoog 
ub{5f}F .

1.1 b'O{ cf]6f ;d"xx¿ ;lDdlnt zflAbs ;d:ofx¿

 (Problems Including Two Sets)

tn lbOPsf b'O{ cf]6f e]glrqx¿sf] cjnf]sg ug'{xf];\ / ljleGg efux¿sf] l6kf]6 ug'{xf];\ M

UA B

1
3
5

2
4

7
8

UA B

3
9
15

7
14
21
28

6
12

    lrq -s_       lrq -v_

dflysf] lrq -s_ df ;j{Jofks ;d"x U sf pk;d"xx¿ A / B cfk;df cnlUuPsf ;d"xx¿ 
x'g\ . ;d"x A  B df /xg] ;b:ox¿sf] ;ª\Vof ;d"\\\x A / ;d"x B sf ;b:ox¿sf] ;ª\Vofsf] 
of]ukmn;Fu a/fa/ x'G5 . t;y{ n(A  B) = n (A) + n(B) x'G5 .

To;} u/L e]glrq -v_ df A / B cfk;df vlK6Psf ;d"xx¿ x'g\, hxfF n(A B) / n(A) + n(B) 
sf] dfg a/fa/ x'Fb}g, lsg <

PsfO 1
;d"x (Sets)
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2 ul0ft, sIff – 10

To; sf/0f n(A  B) = n(A) + n(B) - n(A  B) n]lvG5 .

dflysf b'O{ e]glrqx¿df lgDgfg';f/sf ;DaGwx¿ n]Vg ;lsG5 M

(i) n(A  B)  = n(A) + n(B) -cnlUuPsf ;d"xdf_  (ii) n(A  B) = n(A) + n(B) - n(A  B)  -vlK6Psf ;d"xdf_

(ii) n
0
(A) = n(A) – n(A  B)            (iv) n(A  B) = n

0
(A) + n

0
(B) + n(A  B)

(v) n(U)  = n (A  B) + n(A  B)

  = n(A) + n(B) – n(A  B) + n(A  B) 

pbfx/0f 1

;Fu}sf] e]glrq cWoog u/L tn lbOPsf ;d"xsf] u0fgfTdstf kTtf nufpg'xf];\ M

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

(iv) n0(A) (v) n(A  B)

;dfwfg 

;Fu}sf] e]glrqsf] cjnf]sg ubf{,

(i) A = {m, e, t, a, h, s, y}

 t;y{, n(A) = 7

(ii) B = {m, e, t, c, o, p, u r}

  n(B) = 8

(iii) A  B = {m, e, t}

  n (A  B) = 3

(iv) A df dfq kg]{ ;b:ox¿sf] ;d"x = {a, h, s, y}

  n
0
(A) = 4

(v) A  B = A  B df gkg]{ ;b:ox¿sf] ;d"x = {d, f, k}

 n(A  B) = 3

pbfx/0f 2

ef/tL ejg pRr df=lj=sf sIff 10 sf 52 hgf ljb\ofyL{x¿df ul/Psf] Ps ;j]{If0fdf 28 
hgfn] lj|ms]6 v]Ng, 24 hgfn] k'm6an v]Ng / 18 hgfn] b'j} v]n v]Ng dg k/fpFbf /x]5g\ . t/ 
6 hgfn] oL b'j} v]n v]Ng dg k/fpFb}gg\ eg], 

-s_ dflysf] tYonfO{ e]glrqdf k|:t't ug'{xf];\ .

-v_ Pp6f dfq v]n v]Ng dg k/fpg] ljb\ofyL{ ;ª\Vof kTtf nufpg'xf];\ .

UA B

a
h
s
y

m
e
t

c
o
p
u
r

d  f  k
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3 ul0ft, sIff – 10

;dfwfg 

k|Zgfg';f/ , n(U) = 52

dfgf}F lj|ms]6 dg kg]{ ljb\ofyL{x¿sf] ;d"x C / k'm6an dg k/fpg] ljb\ofyL{x¿sf] ;d"x F 5 .

 ca, n(C) = 28

 n(F) = 24

 n(C  F) = 18

 n(C  F) = 6

-s_ o;nfO{ e]glrqdf bfofFtk{m b]vfOPcg';f/ 
 k|:t't ug{ ;lsG5 .

-v_  e]glrq cjnf]sg ubf{ lj|ms]6 dfq  
 dg k/fpg] ljb\ofyL{x¿sf] ;ª\Vof = 28 – 18 = 10

     n
0
(C) = 10

 / To:t} k'm6an dfq dg k/fpg] ljb\ofyL{x¿sf] ;ª\Vof = 24 – 18 = 6

  n0(F) = 6

Pp6f dfq v]n v]Ng dg k/fpg] ljb\ofyL{x¿sf] ;ª\Vof 

 = lj|ms]6 dfq dg k/fpg]sf] ;ª\Vof ± k'm6an dfq dg k/fpg]sf] ;ª\Vof

 = n
0
(C) + n

0
(F) = 10 + 6 = 16

cEof; 1.1

1. lbOPsf] e]glrqaf6 tn lbOPsf ;d"xx¿ tyf ;d"xx¿sf] u0fgfTds ;ª\Vof kTtf 

 nufpg'xf];\ M

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

 (iv) n0(A)  (v) n0(B)  (vi) n(A) 

 (vii) n(A  B) (viii) n(A  B) (ix) n(A  B)  

 (x) n(U)

2. (a) olb n(A) = 70, n(B) = 60 / n(A  B) = 50 eP n(A  B) / n
0
(A) kTtf nufP/ leGgf leGg} 

  e]glrqdf k|:t't ug'{xf];\ . 

(b) ;d"xx¿ A / B ;j{Jofks ;d"xx¿ U sf pk;d"xx¿ x'g\, h;df n(U) = 70, n(A) = 40, 

 n(B) = 30 / n(A  B) = 15 5 eg] e]glrq agfP/ n(A  B) / n(A  B) kTtf nufpg'xf];\ .

UA B

2

4

8

  14

16

10

20

6
12
18

1

5

11
7 13 17

19

3

9

15

21

UC F

n(C) = 28
n(CF) = 18

n(F) = 24

n(CF) = 6
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4 ul0ft, sIff – 10

(c) olb ;d"x P = {3 sf 30 ;Ddsf ckjTo{x¿}, Q = {4 sf 30 ;Ddsf ckjTo{x¿} / 
 U = {1 b]lv 30 ;Ddsf k"0ff{ª\sx¿} sf ;d"x ePdf P / Q sf] ;DaGwnfO{ e]glrqdf k|:t't 
 ug'{xf];\ . ;d"x P df dfq kg]{ ;b:ox¿sf] ;ª\Vof kTtf nufpg'xf];\ .

(d) olb n(X) = 45, n(Y) = 65 / n(X  Y) = 85 5 eg] n(X  Y) / n
0
(Y) e]glrqsf dfWodaf6 

 kTtf nufpg'xf];\ .

3. (a) s[ifsx¿sf] Pp6f ;d"xdf ul/Psf] ;j]{If0fdf 60% n] e}F;L kfng, 55% n] ufO{ kfng / 
 35% n] e}F;L / ufO{ b'j} kfNbf /x]5g\ . o;nfO{ e]gleqdf k|:t't u/L e}F;L / ufO{ s'g} 
 klg gkfNg] ls;fgx¿sf] k|ltzt kTtf nufpg'xf];\ .

(b) zflGt pRr df=lj=sf 200 hgf ljb\ofyL{x¿df ul/Psf] Ps ;j]{If0fdf 65% n] b;}F dg k/fP / 
 45% n] Nxf];f/ dg k/fP t/ 20% n] b;}F / Nxf];f/ b'j} dg k/fP . pko'{St
 tYonfO{ e]glrqdf k|:t't u/L b;}F / Nxf];f/ afx]sdf rf8 dg k/fpg] ljb\ofyL{x¿sf] 
 ;ª\Vof kTtf nufpg'xf];\ .

(c) 300 hgf ljb\ofyL{x¿df ul/Psf] Ps ;j]{If0fdf 120 hgfn] 6]an 6]lg; / 205 hgfn] af:s]6 
 an v]n dg k/fpF5g\ . olb ;a} ljb\ofyL{x¿n] sDtLdf klg Pp6f v]n dg k/fpFbf/x]5g\ 
 eg] e]glrqsf] lgdf{0f u/L -s_ b'j} v]n dg k/fpg] ljb\ofyL{ ;ª\Vof kTtf nufpg'xf];\ . 
 -v_ Pp6f dfq v]n dg k/fpg] ljb\ofyL{ ;ª\Vof kTtf nufpg'xf];\ .

(d)  dtbfg k"j{ ul/Psf] Pp6f gd'gf ;j]{If0fdf 65% hgtfn] g]tf A nfO{ / 60% hgtfn] g]tf 
 B nfO{ dg k/fPsf] kfOof] . olb 15% hgtfx¿ st} klg v'Ng rfx]gg\ eg] e]glrqsf] 
 k|of]u u/L b'j} g]tfnfO{ dg k/fpg] hgtfsf] k|ltzt kTtf nufpg'xf];\ .

4. uf}/Lzª\s/ pRr df=lj=df ul/Psf] Pp6f ;j]{If0fdf 300 hgfn] eljiodf ;/sf/L 
 hflu/ ug]{, 250 hgfn] Joj;fo ;~rfng ug]{ / 110 hgfn] b'j} sfd ug{ ;Sg]
 OR5f hfx]/ u/] . olb ;a} hgfdf sDtLdf Pp6f sfd ug]{ OR5f ePsf] kfOof] eg] e]glrqsf] 
 k|of]u u/L -s_ ;/sf/L hflu/ dfq ug]{ OR5f x'g] ljb\ofyL{ ;ª\Vof kTtf nufpg'xf];\ . 
 -v_ Joj;fo dfq ug]{ OR5f x'g] ljb\oyL{ ;ª\Vof kTtf nufpg'xf];\ . 
 -u_ hDdf slt hgf ljb\ofyL{df pSt ;j]{If0f ul/Psf] /x]5 kTtf nufpg'xf];\ .

5. kfFr kfFr hgf ljb\ofyL{x¿sf] ;d"x lgdf{0f u/L cfk\mgf] ;d'bfosf ljleGg cleefjsx¿nfO{ 
 lgDg k|Zg ;f]Wg'xf];\ M

 tkfO{Fx¿ cfk\mgf] ;Gtfgn] s'g k];f cFufn]sf] x]g{ rfxg'x'G5 <

 -s_ lzIf0f  -v_ lrlsT;f  -u_ b'j}  -3_ cGo ;]jf

dflysf k|Zgsf] pTt/ k|fKt ul/;s]kl5 pSt tYofª\sx¿nfO{ e]glrqdf k|:t''t u/L glthfnfO{ 
sIffsf]7fdf 5nkmn ug'{xf];\ .
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5 ul0ft, sIff – 10

1.2 ltg cf]6f ;d"xx¿ ;lDdlnt ;d:ofx¿ (Problems Including Three Sets)

;Fu}sf] e]glrqsf] cjnf]sg u/L k|To]sn] 
cfcfk\mgf sfkLdf o;sf ljleGg efux¿sf] 
jf pk;d"xx¿sf] ;"rL tof/ kfg'{xf];\ .

To;kl5 cfcfk\mgf ;d"xdf cfk;df 5nkmn u/L 
tL pk;d"xx¿sf] ;DaGwx¿sf af/]df  
;femf lgisif{ atfpg'xf];\ .

lbOPsf] e]glrqdf ltg cf]6f ;d"xx¿ A, B / C cfk;df k|ltR5]bg ePsf 5g\, h;df ;j{Jofks 
;d"x U sf s]xL pk;d"x¿nfO{ lgDgfg';f/ n]Vg ;lsG5 M

A, B, C, A  B, B  C, C  A , A  B , B  C , C  A, A  B  C, A  B  C, / A B C 

o;df A  B  C nfO{ e]glrqdf s;/L k|:t't ug{ ;lsG5 < kTtf nufpg'xf];\ .

xfdLnfO{ yfxf 5, n(A  B) = n(A) + n(B) – n(A  B) x'G5 .

t;y{ n(A  B  C) = n[A  (B  C)] = n(A) + n(B C) - n[A  (B  C)] x'G5 .

      = n(A) + n(B) + n(C) – n(B  C) - n[(A  B)  (A  C)  x'G5, lsg <

      = n(A) + n(B) + n(C) - n(B  C) – [n(A  B) + n(A  C) – n[A  B)  (A  C)] x'G5, lsg <

cyf{t\ n(A  B  C) = n(A) + n(B) + n(C) - n(A  B) - n(B  C) - n(A  C) + n(A  B  C) x'G5, s;/L <_

t;y{ n(A  B  C) = n(A) + n(B) + n(C) -  n(A  B) - n(B  C) - n(A  C) + n(A  B  C) x'G5 .

dflysf] ;DaGwnfO{ e]glrqdf lgDgfg';f/ k|:t't ug{ ;lsG5 M

BA

C

U

BA

C

U

n(A)

n0(A)

n0(B)

n(B)

n0(C)

n(A  B)

n(A  BC)
n0(BC)

n(BC)

n0(AC)
n(AC)

n
0
(A  B)

dflysf] e]glrqsf] ;xfotfn] n0(A), n0(B) / n0(C) sf] dfg kTtf nufpg] ;"q kTtf nufP/ 
;d"xdf 5nkmn u/L ;a}sf ;femf lgisif{ sIffdf k|:t't ug'{xf];\ .
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6 ul0ft, sIff – 10

pbfx/0f 1

;Fu}sf] e]glrqsf] cjnf]sg u/L lbOPsf ;d"xx¿sf] u0fgfTds ;ª\Vof kTtf nufpg'xf];\ M

(i) n(P)  (ii) n0(R)   (iii) n0(P  Q) 

(iv) n(Q - R)  (v) n(P  Q  R)  

(vi) n(P  Q  R)

;dfwfg

oxfF lbOPsf] e]glrqsf] cjnf]sg ubf{,

P = {1, 2, 3, 4, 5, 6, 7, 16, 18|

Q = {1, 2, 8, 9, 10, 11, 12}

R = {1, 3, 6, 7, 8, 9, 13, 14}

t;y{ 

(i)  n(P) = 9 x'G5 .

(ii)  n0(R) = R df dfq kg]{ ;b:ox¿sf] ;ª\Vof = 2

(iii)  P  Q = {1, 2} n(PQ ) = 2

  n
0
(P  Q) = 2 – 1 = 1

(iv)  Q - R = {2, 10, 11, 12}

  n(Q - R) = 4

(v) P  Q  R = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 18}

  n(P  Q  R) = 16

(vi) U = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10,, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}

 n() = 20

 n(P  Q  R)  = n(U) – n(P  Q  R)

    = 20 - 16 = 4

pbfx/0f 2

cd{nfsf 140 3/ kl/jf/df ul/Psf] ;j]{If0fdf 70 3/ kl/jf/n] v]tLkftL, 60 3/ kl/jf/n] kz' kfng 
/ 45 3/ kl/jf/n] Jofkf/ Joj;fo ;~rfng u/]sf] kfOof] . oL dWo] 17 3/ kl/jf/n] v]tLkftL / kz' 
kfng b'j} u/]sf], 16 3/ kl/jf/n] kz' kfng / Jofkf/ Joj;fo ;~rfng u/]sf], 18 3/ kl/jf/n] 
v]tLkftL tyf Jofkf/ Joj;fo ;~rfng u/]sf] / 7 3/ kl/jf/n] oL s'g} klg Joj;fo gu/]sf] 
atfP . e]glrqsf] lgdf{0f u/L ltg cf]6} Joj;fo ;~rfng ug]{ 3/ kl/jf/sf] ;ª\Vof kTtf 
nufpg'xf];\ .

QP

2
4

16

15

17
19 20

10

11
1 12

3
6 7

8
9

R

14  13

18   5

U
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7 ul0ft, sIff – 10

;dfwfg 

dfgf}F, v]tLkftL ug]{x¿sf] ;d"x A,

kz' kfng ug]{x¿sf] ;d"x B / Jofkf/ Joj;fo ug]{x¿sf] ;d"x C xf] .

k|Zgfg';f/ o;nfO{ lgDgfg';f/ e]glrqdf k|:t't ug{ ;lsG5 M

ca, e]glrqcg';f/

hDdf 3/ kl/jf/ ;ª\Vof n(U) = 140

   n(A B C) = 7

t;y{, n(A  B  C) = n(U) – n(A  B  C)

        = 140 – 7 

       = 133

 n(A  B  C) = ltg cf]6} Joj;fo ;~rfng ug]{ 3/ kl/jf/sf] ;ª\Vof = ?

xfdLnfO{ yfxf 5, 

n(A  B  C) = n(A) + n(B) + n(C) – n(A  B) – n(B  C) – n(C  A) + n(A  B  C)

t;y{, n(A  B  C) = n(A  B  C) – n(A) – n(B) - n(C) + n(A  B) + n(B  C) + n(C  A)

 = 133 – 70 – 60 – 45 + 17 + 16 + 18

 = 133 – 175 + 51

 = 184 – 175

 = 9

ctM 9 3/ kl/jf/n] lbOPsf dWo] ltg cf]6} k];f Joj;fo ;~rfng u/]sf /x]5g\ .

pbfx/0f 3

Pp6f lhNnfsf 160 ljb\ofnox¿df ;j]{If0f ubf{ 70% df k':tsfno, 50% df 
sDKo'6/ k|of]uzfnf / 30% df lj1fg k|of]uzfnf ePsf] kfOof] . To:t} 30% 
ljb\ofnodf k':tsfno / sDKo'6/ k|of]uzfnf, 20% df sDKo'6/ k|of]uzfnf / lj1fg 
k|of]uzfnf, 15% df k':tsfno / lj1fg k|of]uzfnf Pjd\ 10% ljbofnodf ltg} k|sf/sf 
;'ljwfx¿ pknAw /x]5g\ . o;nfO{ e]glrqdf k|:t't u/L -s_ ltg cf]6} ;'ljwfx¿ gePsf 
ljb\ofno ;ª\Vof kTtf nufpg'xf];\ . -v_ Pp6f dfq ;'ljwf ePsf ljb\ofno ;ª\Vof slt 
xf]nfg\, kTtf nufpg'xf];\ .

BA

C

U

?

n(C) = 45

n(B) = 60

n(A) = 70

n(AB) 

n(ABU) = 7
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;dfwfg

dfgf}F, k':tsfno ;'ljwf ePsf ljb\ofnosf] ;d"x L,

sDKo'6/ k|of]uzfnf ePsf ljb\ofnosf] ;d"x C / 

lj1fg k|of]uzfnf ePsf ljb\ofnosf] ;d"x S x'g\ .

k|Zgfg';f/, lbOPsf tYofª\sx¿nfO{ e]glrqdf k|:t't ubf{

e]glrqsf] cjnf]sgaf6 ljj/0fnfO{ k|ltztsf] ¿kdf lnFbf,

n(U) = 100, n(L) = 70, n(C) = 50, n(S) = 30, n(LCS) = 10

n(L  C  S) = 35 + 20 + 10 + 5 + 10 + 10 + 5 = 95

t;y{ sDtLdf Pp6f dfq ;'ljwf ePsf ljb\ofno ;ª\Vof = 160 sf] 95% = 152 cf]6f -k'gM 
k|ltztnfO{ ;ª\Vofdf JoSt ubf{ ._

-s_ pko'{St s'g} klg ;'ljwf gePsf ljb\ofno ;ª\Vof = n(U) – n(L  C  S) = 160 - 152 = 8 cf]6f

-v_ o;} e]glrqaf6 s'g} Pp6f dfq ;'ljwf ePsf] ljb\ofno

 = k':tsfno dfq ePsf ± sDKo'6/ k|of]uzfnf dfq ePsf ± lj1fg k|of]uzfnf dfq ePsf

 = 35% + 10% + 5% = 50%

Pp6f dfq ;'ljwf ePsf ljb\ofno ;ª\Vof = 160 sf] 50%

       = 


 = 80 cf]6f 

cEof; 1.2

1. ;Fu}sf] e]glrqsf] cjnf]sg u/L lgDg ;d"xsf] u0fgfTds ;ª\Vof kTtf nufpg'xf];\ M

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

 (iv) n(A  B) (v) n(B  C) (vi) n(A  B  C)

 (vii) n(A - B) (viii) n(C - A) (ix) n(A  B  C) 

 (x) n{A  (B - C)}

CL

20% 10%

10%

5% 10%

S

5%

35%

U

BA

20
4

16

5
10
25 15

24
12 30

C

6    18

2   8   28
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2. olb U = {30 eGbf ;fgf wgfTds k"0ff{ª\sx¿}

 P = {2 sf 30 eGbf ;fgf ckjTo{x¿}  Q = {3 sf 30 eGbf ;fgf ckjTo{x¿}

 R = {5 sf 30 eGbf ;fgf ckjTo{x¿} ePdf P, Q, R sf] ;DaGwnfO{ e]glrqdf k|:t't u/L  
 tnsf ;DaGwx¿ k|dfl0ft ug'{xf];\ M

 (i) n(P  Q) = n(P) + n(Q) - n(P  Q)

 (ii) n(P  Q  R) = n(P) + n(Q) + n(R) - n(P  Q) - n(Q  R) - n(R  P) + n(P  Q  R)

 (iii) n(P  Q  R) = n(P - Q)+ n(Q - R) + n(R - P) + n(P  Q  R)

3.(a) olb n(A) = 14, n(B) = 13, n(C) = 22, n(A  B C) = 4 / n(A B) = 7, n(B  C) = 9, 

 n(C  A) = 11, n(A  B  C) = 4 eP e]glrqsf] k|of]u u/L n(U) kTtf nufpg'xf];\ .

(b) ;d"xx¿ P, Q, R ;j{Jofks ;d"x U sf pk;d"xx¿ x'g\, h;df n(P) =  100, n(Q) = 90,   

 n(R) = 110, n(P  Q) = 60, n(Q    R) = 40, n(P R) =45 / n(P  Q  R) = 180 eP n(P  Q  R) 
 slt xf]nf <

(c) olb X, Y, Z ;j{Jofks ;d"x U sf pk;d"xx¿ x'g\, hxfF n(X) = 48, n(Y) = 51, n(Z) = 40, 

 n(X  Y) = 11    n(Y  Z) = 10 / n(Z  X) = 9, n(X  Y  Z) = 4 / n(U) = 120 eP n(X  Y  Z)

  / n(X  Y  Z) kTtf nufpg'xf];\ . 

4. (a) 100 hgf ljb\ofyL{x¿df ul/Psf] ;j]{If0fdf 60 hgf k'm6an, 48 hgfn] elnan / 40 hgfn] 
 lj|ms]6 v]Ng dg k/fpF5g\ . To:t} 32 hgfn] k'm6an / elnan, 22 hgfn] k'm6an / lj|ms]6 / 20 
 hgfn] elnan / lj|ms]6 v]Ng dg k/fP . 5 hgfn] ltg cf]6} v]n v]Ng dg k/fP eg] 
 e]glrqsf] k|of]u u/L oL s'g} klg v]n dg gk/fpg] ljb\ofyL{ ;ª\Vof kTtf nufpg'xf];\ .

(b) Pp6f ;+:yfn] u/]sf] ;j]{If0fcg';f/ PrcfOeL ;g]{ sf/0fx¿dWo] 110 hgfn] c;'/lIft 
 of}g ;Dks{sf sf/0fn], 75 hgfn] l;l/Ghsf] k|of]un] / 60 hgfn] ;ª\j|mldt cfdfafa'af6 
 pgLx¿sf ;Gtfgdf ;g]{ s'/f atfP . To:t} 25 hgfn] c;''l/lIft of}g ;Dks{ / l;l/Ghsf] 
 k|of]un], 10 hgfn] l;l/Gh tyf ;ª\j|mldt cfdfaf6 Pjd\ 10 hgfn] c;'/lIft 
 of}g ;Dks{ / ;ª\j|mldt cfdfaf6 aRrfdf ;g]{ atfP eg] 5 hgfn] ltg cf]6} sf/0fx¿ 
 cf}FNofP . olb k|To]sn] sDtLdf Pp6f pTt/ lbP eg] M

 -s_ dflysf] tYofª\snfO{ e]glrqdf k|:t't ug'{xf];\ .

 -v_ hDdf slt hgf dflg;x¿df ;j]{If0f ul/Psf] /x]5 < kTtf nufpg'xf];\ .

 -u_ l;l/Ghsf] k|of]uaf6 dfq PrcfOeL ;5{ eGg]x¿sf] ;ª\Vof kTtf nufpg'xf];\ .

(c) Pp6f lj1fkgdf b/vf:t lbg]x¿dWo] 70 hgf tYofª\s zf:qdf, 60 hgf sDKo'6/df, 50 
hgf cª\u|]hLdf, 30 hgf tYofª\s zf:q / sDKo'6/df, 20 hgf sDKo'6/ / cª\u|]hLdf, 25 
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hgf cª\u|]hL / tYofª\s zf:qdf / 20 hgf ltg cf]6} ljifodf bIf ePsf] kfOof] . olb ;a} 
hgf sDtLdf Pp6f ljifodf bIf ePsf] eP o;nfO{ e]glrqdf k|:t't u/L 

 -s_ sDKo'6/df dfq bIf ePsf pd]bjf/sf] ;ª\Vof kTtf nufpg'xf];\ . 

 -v_ hDdf slt hgfn] b/vf:t lbPsf /x]5g\ < kTtf nufpg'xf];\ .

(d) Pp6f ;j]{If0fdf laxfg lrof lkpg] 60 hgf, skmL lkpg] 45 hgf, b'w lkpg] 40 hgf, 
skmL / b'w b'j} lkpg] 13 hgf, skmL / lrof lkpg] 25 hgf, lrof / b'w lkpg] 20 hgf 
Pjd\ lrof, skmL / b'w ltg cf]6} lkpg] 10 hgf /x]5g\ . olb 5 hgfn] oL ltg} k]o kbfy{ 
lkpFb}gg\ eg] 

 -s_ dflysf] tYofª\snfO{ e]glrqdf k|:t't ug'{xf];\ .

 -v_ sDtLdf Pp6f k]o kbfy{ lkpg] slt hgf xf]nfg\ <

 -u_ hDdf slt hgfdf ;j]{If0f ul/Psf] /x]5, kTtf nufpg'xf];\ .

 -3_ Pp6f dfq k]o kbfy{ lng] dflg;sf] ;ª\Vof kTtf nufpg'x]f;\ . 

5. (a) Pp6f ljb\ofnosf 200 ljb\ofyL{x¿dWo] 60% cª\u|]hL, 32% ul0ft / cª\u|]hL, 20% lj1fg 
/ ul0ft, 22% lj1fg / cª\u|]hL, 15% n] ul0ft dfq, 10% n] lj1fg dfq / 5% n] ltg cf]6} 
ljifox¿ ?rfpF5g\ eg], e]glrqsf] k|of]u u/L ul0ft ?rfpg] / cª\u|]hL dfq ?rfpg] ljb\ofyL{ 
;ª\Vof kTtf nufpg'xf];\ . 

(b) Pp6f k/LIffdf ;lDdlnt k/LIffyL{x¿dWo] 40% n] lj1fgdf, 45% n] ul0ftdf 55% n] / 
;fdflhs cWoogdf A+  u|]8 xfl;n u/] . To:t} 10% n] ul0ft / lj1fgdf, 20% n] lj1fg / 
;fdflhs cWoogdf, 15% n] ;fdflhs cWoog / ul0ftdf A+ u]|8 k|fKt u/] olb k|To]sn] 
sDtLdf Pp6f ljifodf A+ u]|8 k|fKt u/] eg] 

 -s_ dflysf] tYofª\snfO{ e]glrqdf k|:t't ug'{xf];\ .

 -v_ ltg cf]6} ljifodf A+ u|]8 k|fKt ug]{ ljb\ofyL{x¿sf] k|ltzt kTtf nufpg'xf];\ .

 -u_ olb hDdf 300 hgfdf ;j]{If0f ul/Psf] eP slt hgfn] Pp6f dfq ljifodf A+ u|]8 xfl;n 
    u/] xf]nfg\ .

6. b'O{ b'O{ hgfsf] ;d"x lgdf{0f u/L ;a} ;d"xx¿n] cfk\mgf] ljb\ofnosf km/s km/s sIffdf 
uO{ k|To]s ljb\ofyL{x¿nfO{ tn lbOPsf k|Zg ;f]wL pTt/ ;ª\sng ug'{xf];\ M

 tkfO{FnfO{ dgkg]{ kmnk'mn s'g xf] <

 -s_ :ofp -v_ d]jf      -u_ cfFk -3_ :ofp / d]jf  -ª_ cfFk / d]jf 

 -r_ :ofp / cfFk  -5_ :ofp, cfFk / d]jf  -h_ oL afx]s cGo kmnk'mn

 ;a} ljb\ofyL{x¿sf] pTt/ ;ª\sng u/]/ k|fKt tYonfO{ e]glrqdf k|:t't u/L Pp6f dfq 
kmnk'mn dg k/fpg] ljb\ofyL{ ;ª\Vof kTtf nufpg'xf];\ / ;d"xsf] sfo{nfO{ kfn}kfnf] 
sIffdf k|:t't ug'{xf];\ .
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2.0 k'g/fjnf]sg (Review) 

tn lbOPsf k|Zgx¿sf af/]df ;d"xdf 5nkmn ug'{xf];\ / ;fd"lxs lgisif{ kTtf nufO{ sIffsf]7fdf 
k|:t't ug'{xf];\ M

-s_ slt ?lkofFsf] 15% s/ lt/]kl5 hDdf ?=5950 k|fKt x'G5 xf]nf <

-v_ s'g} ;fdfg ? x df lsg]/ 10% gfkmf u/L ?= 12000 df las|L ul/of] eg] x sf] dfg 
 slt xf]nf <

-u_ Pp6f ;fdfgsf] j|mo d"No ?=2500 lyof] . Jofkf/Ln] nfdf] ;do;Dd pSt ;fdfg k;ndf 
 afFsL /x]sfn] 5% gf]S;fg ;x]/ klg laj|mL ug]{ lg0f{o u¥of] eg] o;sf] ljj|mo 
 d"No slt xf]nf <

-3_ cf:yf ;xsf/L ;+:yfn] cfˆgf ;b:ox¿nfO{ pknAw ;]o/x¿sf] 19% nfef+z ljt/0f ubf{ 
 /ljgn] ?=15,200 k|fKt u/] eg] pgsf] hDdf ?= 100 a/fa/sf] slt lsTtf ;]o/ /x]5 <

;a} ;d"xn] Ps cfk;df k[i7kf]if0f cfbfg k|bfg ug'{xf];\ / ;a}sf] ;femf lgisif{ lgsfNg'xf];\ . dfly 
plNnlvt ljleGg ljifox¿sf] af/]df xfdLn] cluNnf sIffx¿df cWoog ul/;s]sf 5f}F . ca 
xfdL d"No clej[b\lw s/ / d'b|f ljlgdosf af/]df cWoog ub{5f}F .

2.1  d"No clej[b\lw s/ (Value Added Tax) 

 Ps hgf Jofkf/Ln] Pp6} lsl;ddf df]afOn laj|mL ubf{sf b'O{ cf]6f km/s lanx¿sf] cWoog 
 tyf cjnf]sg u/L lbOPsf k|Zgx¿sf af/]df 5nkmn ug'{xf];\ .

cfrfo{ df]afOn xfp; kf]v/f

ldlt M @)&@–!!–%

u|fxssf] gfd : /fdsnL

j|m=;= ;fdfgsf] 
gfd

kl/0ffd d"No ?=

1 Mobile 
set 

2 16000/-

hDdf 16000/-

5'6 5 % 800/-

ltg'{kg]{ 
/sd ?=

15,200/-

PsfO 2 s/ / d'b|f ljlgdo 
(Tax and Money Exchange)

ABC df]afOn xfp; kf]v/f

u|fxssf] gfd M k'mjf{    ldlt M @)&@–!@–*

j|m=;+= ;fdfgsf] 

gfd

kl/0ffd b/ hDdf d"No 

-?=_

1. Mobile 
set

2 8000 16000.00

hDdf 16000.00

5'6 5% 800.00

s/ of]Uo /sd ?= 15200.00

VAT 13%  ?= 1976.00

ltg'{kg]{ /sd ?= 17176.00
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-s_ b'O{ landf df]afOnsf] laj|mL b/ s] slt 5 <

-v_  b'O{ cf]6f landf ;dfgtf / leGgtfx¿ s] s] 5g\ <

-u_  s'g landf ltg'{kg]{ d"No a9L 5 / lsg <

-3_  klxnf] landf / bf];|f] landf s'g zLif{sdf a9L /sd ltg'{k/]sf] 5 < kTtf nufpg'xf];\ .

;a} ;d"xdf 5nkmn ul/;s]kl5 lgisif{ k|:t't ug{ nufpg'xf];\ .  dflysf k|Zgx¿sf] cfwf/df 
lgDgfg';f/ lgisif{ kTtf nufpg ;lsG5 . s'g} klg j:t' jf ;]jfsf] laj|mL d"Nodf s]xL k|ltzt 
yk /sd pkef]Stfn] ltg{'k5{, To:tf] yk /sd g} d"No clej[b\lw s/ (VAT)  xf] .

s'g} klg j:t' jf ;]jfsf] cfk"lt{ ubf{ nfUg] s/nfO{ d"No clej[b\lw s/ elgG5 . cfoft 
ul/Psf j:t' jf ;]jfdf 9'jfgL, ladf, sld;g :yfgLo tyf cGo s/x¿ / gfkmf;d]t hf]8]/ 
5'6 /sd 36fP/ cfpg] d"Nodf d"No clej[b\lw s/ (VAT) nfUg] ub{5 . o;nfO{ lgDgfg';f/ 
k\mnf] rf6{df b]vfpg ;lsG5 . 

j|mo d"No (C.P)

ljj|mo d"No (S.P)

VAT ;lxtsf] pkef]Stf d"No

+ VAT

cª\lst d"No (M.P)

± gfkmf

– gf]S;fg

– 5'6

± sld;g 

To:t} u/L s'g} klg lansf] /sd cWoog ubf{ ;]jfz'Ns hf]8]/ cfPsf] clGtd d"Nodf tf]lsPsf] 
b/df VAT nufpg] ul/G5 .

k]ml/ VAT /sd = VAT ;lxtsf] lj=d" – lj=d" 

/ VAT% =   VAT /sd 
   ljj|mo d"No  

x 100% x'G5 .
 

k|To]s cfly{s jif{df VAT nfUg] j:t'x¿ / VAT b/ km/s km/s kg{ ;S5 . o;nfO{ ;/sf/n] 

k|To]s cfly{s jif{sf] ;'?df cfly{s ljw]osåf/f k|:t't ub{5 .

g]kfnsf] ahf/df d"=c=s= nfUg] / gnfUg] j:t' tyf ;]jfx¿ s] s] xf]nfg\ < glhs}sf] s/ 
sfof{nosf] e|d0f u/L tyf cGo JolStx¿;Fu cGt/lj|mof u/L kTtf nufpg'xf];\ . pSt 
tYofª\snfO{ ;"rLs/0f u/L sIffsf]7fdf k|:t't ug'{xf];\ .
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pbfx/0f 1

tn lbOPsf d"Nox¿df d"No clej[b\lw s/ (VAT) /sd kTtf nufpg'xf];\ M

-s_  ljj|mo d"No ?= 6000 / d"=c=s = 13% 

-v_  cª\lst d"No ?= 5500, 5'6 10% / d"=c=s= =13%

 ;dfwfg 

 -s_  oxfF, ljj|mo d"No (SP) = ?= 6000           

  d"=c=s (VAT) b/ = 13%                      

  d"=c=s= (VAT) /sd = <              

          d"=c=s /sd = ?=6000 sf] 13%

    = 
        

    = ?= 780

  d"=c=s= /sd = ?= 780

 -v_ cª\lst d"No (MP) = ?= 5500

  5'6 = 10%

  d"=c=s= = 13%

   d"=c=s= /sd = <

 xfdLnfO{ yfxf 5 

           5'6 /sd = ?= 5500 sf] 10%

                =  ?= 550

   k]ml/ d"=c=s= nfUg] d"No = MP – 5'6 /sd 

                                = ?= 5500 – ?= 550

                         = ?= 4950

               d"=c=s= /sd = ?= 4950 sf] 13%

        

       = ?= 643.50 

pbfx/0f 2 

Pp6f ljb\o'tLo r'nf]sf] cª\lst d"No ?= 7,000 5 . olb pSt r'nf] laj|mL ubf{ 5% 5'6 lbP/ 
13% d"No clej[b\lw s/ nufOof] eg] pSt r'nf]sf] jf:tljs laj|mL d"No slt xf]nf < kTtf 
nufpg'xf];\ .

;dfwfg 

oxfF, r'nf]sf] cª\lst d"No (MP) =  ?= 7000

              5'6 = 5%

        VAT = 13%

   jf:tljs d"No = <
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14 ul0ft, sIff – 10

 ca, 5'6 /sd = ?=7000 sf] 5%

        = ?= 350

 km]l/, r'nf]sf] 5'6kl5sf] d"No = ?.7000 - ?=350 = ? 6650

  d'=c=s= /sd = ?= 6650 sf] 13%

    = ?= 864.50

t;y{, d'=c=s= (VAT) ;lxtsf] jf:tljs d"No = ?= 6650 + 864.50 = ?= 7514.50

pbfx/0f 3 

Pp6f df]afOn ;]6df 10% 5'6 lbO{ 13% VAT nufpFbf j|]mtfn] ?= 15,255 ltg'{k5{ eg] pSt 
df]afOnsf] cª\lst d"No kTtf nufpg'xf];\ .

;dfwfg 

oxfF, lbOPsf] 5'6 = 10%

 d"No clej[b\lw s/ = 13%

 jf:tljs d"No = ?= 15,255

 cª\lst d"No (MP) = ?

 ca, dfgf}F cª\lst d"No = x 

 k|Zgfg';f/, 5'6 /sd = MP sf] 10% x x x

 =k]ml/ 5'6kl5sf] d"No = MP – 5'6 /sd x x   x

  VAT nfUg] /sd  x

  VAT /sd 
x
 sf] 13% = 

x x
 

xfdLnfO{ yfxf 5, jf:tljs d"No = ? 15255

   cyjf, 
x x

? 15255

   cyjf, x

   cyjf, 1017x = 15255000

  
x

  t;y{, cª\lst d"No (MP) = ?= 15000
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pbfx/0f 4 

cfrfo{ ;Knfo;{n] Pp6f d]l;g ?= 1,50,000 df 13% VAT afx]s cj:yL ;Knfo;{nfO{ laj|mL 
u¥of] . cj:yL ;Knfo;{n] pSt d]l;gsf] d"Nodf ?= 4,000 9'jfgL vr{, ?= 7,000 gfkmf / 
?= 1500 :yfgLo s/;lxt pkef]StfnfO{ laj|mL u¥of] . ca pkefStfn] 13% VAT ltbf{ hDdf 
VAT /sd slt ltg'{knf{ <

;dfwfg 

 cfrfo{ ;Knfo;{sf nflu 

     j|mo d"No (CP) = ?= 1,50,000

     d"=c=s= (VAT) = 13%

 VAT ;lxtsf] laj|mL d"No = ?= 1,50,000 ++ ?= 1,50,000 sf] 13%

     =  ?= 1,50,000 + 


     = ?= 1,50,000 + ?= 19500

     = ?= 169500

cj:yL ;Knfo;{sf nflu

j|mo d"No (CP) = ?= 169,500

gfkmf = ?= 7000 

9'jfgL vr{ = ?= 4,000

:yfgLo s/ = ?= 1,500

hDdf VAT nfUg] /sd = ?= 169500 + ?= 7000 + ?= 4000 + ?= 1500 

    = ?= 1,82,000

ca, pkef]Stfn] ltg'{kg]{ VAT /sd = ? 1,82,000 sf] 13%

       

     = ?= 23,660
Curri
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cEof; 2.1

1. tn lbOPsf] tflnsfaf6 k|To]s cj:yfdf d"No clej[b\lw s/;lxtsf] d"No kTtf nufpg'xf];\ M

j|m=;= cª\lst d"No 5'6 % VAT% Eof6;lxtsf] d"No 
(a) ?. 3200 – 13 % ?

(b) ?. 52,100 10 % 13 % ?

(c) ?= 60,000 15 % 13 % ?

(d)  ?= 85,000 13 % 13 % ?

(e) ?= 2,50,000 15 % 13 % ?

2. tn lbOPsf] tflnsfaf6 cª\lst d"No kTtf nufpg'xf];\ M

j|m=;= 5'6 % VAT %  Eof6;lxtsf] d"No -?_ cª\lst d"No 
(a) 5 % 13 % ?=5763 ?

(b) 10 % 10 % ?= 30510 ?

(c) 25 % 13 % ?=3390 ?

(d) 15 % 13 % ?= 57630 ?

(e) 12 % 13 % ?=1,19,328 ?

3.(a) s'g} Pp6f j:t'sf] cª\lst d"Nodf 25 % 5'6 lbP/ 13 % d"No clej[b\lw s/ nufO{ 
 a]lrof] . olb 5'6 /sd ?= 2000 ePdf pSt ;fdfgsf] d"No clej[b\lw s/;lxtsf] ljj|mo 
 d"No kTtf nufpg'xf];\ . 

(b)  Pp6f 6]lnlehg 20 % 5'6 lbP/ 13 % d"=c=s= nufP/ laj|mL ul/of] . olb 5'6 /sd ?= 1500 
 eP d"=c=s= /sd slt xf]nf < kTtf nufpg'xf];\ .

(c)  Pp6f k;n]n] ?= 60,000 cª\lst d"No ePsf] j:t'df 15 % 5'6 lbP/ d"No clej[b\lw 
 s/ nufP/ ?= 57,630 df laj|mL u¥of] eg] d"No clej[b\lw s/sf] b/ slt xf]nf < kTtf 
 nufpg'xf];\ .

(d)  cª\lst d"No ?= 64,000 ePsf] Nofk6kdf 12 % 5'6 lbP/ s]xL k|ltzt VAT hf]8\bf 
 ?=63641.50 ltg'{kb{5 eg] VAT /sd / k|ltzt kTtf nufpg'xf];\ .

(e)  Pp6f SofNs'n]6/df 20 % 5'6 u/L 13 % d"No clej[b\lw s/ nufpFbf j|]mtfn] ?= 520 d"No 
 clej[b\lw s/ lt/]sf /x]5g eg] slt /sd 5'6 kfPsf xf]nfg\ < kTtf nufpg'xf];\ .

4.(a) Pp6f l8n/n] Pp6f kmf]6f]skL d]l;gnfO{ ?= 4,20,000 df  13 % d"=c=s=  nufP/ 
 v'b|f k;n]nfO{ laj|mL u¥of] . v'b|f k;n]n] pSt d]l;gsf] 9'jfgL vr{ ?. 2500 :yfgLo s/ 
 ?= 4,000 / ?= 20,000 gfkmf;lxt kmf]6f]skL ;]G6/df cfk"lt{ u¥of] eg] kmf]6f]skL 
 ;]G6/n] xfnsf] b/ /]6df pSt d]l;gsf] hDdf slt /sd / d"No clej[b\lw s/ ltg'{knf{ <
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(b)  cGgk"0f{ ;Knfo;{n] ?= 4,40,000 a/fa/sf] lgdf{0f ;fdu|L 10% gfkmf / 13 % d"=c=s= 
 ;lxt PGhn ;Knfo;{nfO{ laj|mL u¥of] . PGhn ;Knfo;{n] pSt ;fdu|Lsf] d"Nodf 9'jfgL 
 vr{ ?= 5000 cfˆgf] j|mo d"Nodf 10 % gfkmf / :yfgLo s/ ?= 2500 ;lxt lgdf{0f stf{nfO{ 
 laj|mL u¥of] . ca, lgdf{0f stf{n] slt /sdsf] slt d"No clej[b\lw s/ ltg'{knf{ <

5. b'O{ b'O{ hgfsf] ;d"x lgdf{0f ug'{xf];\ . tkfO{Fsf] cfˆgf] kl/jf/ tyf 5/ l5d]s, ljb\ofno 
 jf ;ª\3 ;+:yfn] ljleGg ;dodf km/s km/s zLif{sdf -h:t} M lah'nL, kfgL, 6]lnkmf]g, l6=le, 
 l/rfh{ cflb_ lt/]sf lanx¿ ;ª\sng ug'{xf];\ . tL lanx¿sf] cWoog tyf cjnf]sg 
 u/L ltgLx¿df cª\lst d"No, 5'6 b/, s/, s/sf] b/, d"=c=s b/ tyf /sd jf cGo s'g} 
 s/ nufOPsf] eP To;sf] k|ltj]bg tof/ u/L sIffsf]7fdf k|:t't ug'{xf];\ .  

2.2 d'b|f ljlgdo (Money Exhchange)

tn lbOPsf k|Zgx¿ tyf cj:yfx¿sf] af/]df cfk\mgf] ljrf/ n]vL ;d"xdf 5nkmn ug'{xf];\ M

-s_ c/ljGbnfO{ cd]l/sfdf Pp6f sfo{zfnfdf efulng hfg' 5 . pxfFn] cfk"m;Fu ePsf] g]kfnL 
 ?lkofF g} lnP/ uP s] xf]nf <

-v_ e/tn] hfkfgaf6 /]ld6\ofG; sDkgLdfk{mt\ hfkfgL o]g 2,50,000 k7fP5g\ . pgsf] kl/jf/n] 
 pSt /sd hfkfgL o]g jf g]kfnL ?lkofF s'gdf lgsfNg' x'G5 xf]nf, lsg <

-u_ k|mfG;af6 cfoft ul/Psf] Pp6f ;fdu|Lsf] d"No 22.50 dfs{ cª\lst /x]5 eg] pSt 
 ;fdfu|LnfO{ sDtLdf slt ?k}ofFdf laj|mL ubf{ gf]S;fg a]xf]g'{ kb}{g xf]nf <

dflysf k|Zgx¿sf] af/]df 5nkmn ubf{ s] lgisif{ lgsfNg ;lsG5 eg] ;a} b]zx¿df 
cfk\mgf cfk\mg} d'b|fx¿ x'G5g\ / ltgLx¿sf] gfd klg km/s x'G5 . h:t} M ?lkofF, 8n/, o]g, k|]mGs, 
ln/f cflb . km/s km/s b]zx¿sf d'b|fsf] d"No -dfg_ klg km/s km/s x'G5 . h:t} M ef/tLo 
?k}ofF 100 sf] g]kfnL ?k}ofF 160 x'G5 .

s'g} Ps b]zsf] d'b|f csf]{ b]zsf] d'b|fdf ?kfGt/0f u/]df dfq sf/f]af/ ug{ ;lsG5 jf sf/f]af/ 
;xh x'G5 . To;sf/0f s'g} cfly{s sf/f]af/ ug{sf nflu Ps b]zsf] d'b|fsf] d"No csf]{ b]zdf 
slt x'g] egL ;/sf/n] jf ;/sf/sf] s]Gb|Lo a}ª\sn] lglZrt b/ lgwf{/0f u/]sf] x'G5 . pSt 
b/nfO{ g} ljb]zL d'b|f ljlgdo b/ elgG5 . of] b/ ;/sf/sf] cfly{s l:ylt jf sf/f]af/cg';f/ 
lgwf{/0f ul/G5 . of] ;w}F rnfodfg x'G5 .

g]kfn /fi6« a}ª\sn] ldlt 2072 k'; 20 ut]sf nflu lgwf{/0f u/]sf] s]xL /fi6«x¿sf] d'b|fsf] 
ljlgdo b/ lgDgfg';f/ /x]sf] 5 M
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k|:t't tflnsfsf] cfwf/df dfly lbOPsf k|Zgx¿s]f pTt/ vf]hL ;d"xdf 5nkmn ug'{xf];\ / 
lgisif{nfO{ sIffdf k|:t't ug'{xf];\ . 

pbfx/0f 1

dfly lbOPsf] ljlgdo b/sf cfwf/df 250 o'/f]sf] vl/b b/ / laj|mLb/ ?lkofFdf slt km/s 
kb{5 < kTTff nufpg'xf];\ .

;dfwfg

oxfF, lbOPsf] o'/f] 250

ljlgdo tflnsfcg';f/ 1 o'/f]sf] vl/b b/ = ?= 114.60 x'G5 eg]

  250 o'/f]sf] vl/b d"No ?= 114.60 x 250

     = ?= 28650 x'G5 .

g]kfn /fi6« a}ª\s
k'; @) ut], @)&@ -hgj/L $, @)!^_ -?lkof“df_

d'b|f PsfO vl/b b/ -?=_ laj|mL b/ -?=_

ef/tLo ?lkofF !)) sf]  !^).)) !^).!@
cd]l/sL 8n/ ! sf] !)%.%@ !)^.!@
o'/f] ! sf] !!$.^) !!%.@%
kfpG8 :6ln{ª ! sf] !%%.^# !%#.%!
l:j; k|}mª\s ! sf] !)%.#& !)%.(&
c:6]«lnog 8n/ ! sf] &&.)@ &&.$%
Sofg]l8og 8n/ ! sf] &^.!( &^.^#
l;ª\ufk'/ 8n/ ! sf] &$.$@ &$.*$
hfkfgL o]g !) sf] *.&& *.*@
lrlgofF o'cfg ! sf] !^.@% !^.#$
;fpbL c/a l/ofn ! sf] @*.!@ @*.@*
stf/L l/ofn ! sf] @*.(* @(.(%
yfO{ ef6 ! sf] @.(# @.($
;+o'St c/a Old/]6 lb/fd ! sf] @*.&# @*.($
blIf0f sf]l/og jg !)) sf] *.(* (.)#
         vl/b b/ dfq

l:jl8; j|mf]g/ ! sf] !@.$(
8]lg; j|mf]g/ ! sf] !%.#%
xª\sª 8n/ ! sf] !#.^@
s'j]tL lbgf/ ! sf]  #$&.$^
ax/fOg lbgf/ ! sf] @*).)(

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



19 ul0ft, sIff – 10

 k]ml/ 1 o'/fs]f laj|mLb/ = ?= 115.25 x'G5 .

 250 o'/f]sf] laj|mL d"No = ?= 115.25 x 250

       = ?= 28812.50 x'G5 .

 t;y{ vl/b d"No / laj|mL d"Nosf] km/s = ?= (28812.50 – 28650)

         = ?= 162.50 

pbfx/0f 2

lbOPsf] ljlgdo b/ tflnsfcg';f/ 1 Sofg]l8og 8n/sf] slt hfkgL o]g x'G5 xf]nf < kTtf 
nufpg'xf];\ .

;dfwfg 

 oxfF, 1 Sofg]l8og 8n/ = ?= 76.19 

 cyf{t\ ?= 76.19 = 1 Sofg]l8og 8n/ x'G5 .

 cyf{t\ ?= 1    =  Sofg]l8og 8n/ x'G5 . ............... (i)

k]ml/, 10 hfkfgL P]gsf] ?= 8.77 kb{5 .

cyf{t, ?= 8.77 = 10 hfkfgL o]g 

 ?= 1 =  hfkfgL o]g =========== (ii)

 (i) / (ii) nfO{ x]bf{

  Sofg]l8og 8n/ =  hfkfgL o]g 

cyjf 1 Sofg]l8og 8n/ = 


 hfkfgL o]g

    = 86.88 hfkfgL o]g

cyf{t\ t;y{ 1 Sofg]l8og 8n/ = 86.88 hfkfgL o]g x'G5 .

pbfx/0f 3

Ps hgf JolStnfO{ ljb]z e|d0fdf nflu $4,000 cfjZostf k¥of] . olb a}ª\sn] pSt /sd 
;f6\bf 2% sld;g lng] ub{5 eg] pgnfO{ hDdf slt g]kfnL ?lkofF cfjZos kb{5 xf]nf < 
kTtf nufpg'xf];\ .
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;dfwfg 

oxfF, rflxg] /sd = $4,000

 sld;g = 2%

 xfdLnfO{ yfxf 5, $1 = ?= 105.52

      $4,000 = ?= 105.52 x 4000

     = ?= 4,22,080

 k]ml/, sld;g = ?= 4,22,080 sf] 2 %

     = ?=   = ?= 8441.60

 t;y{ cfjZos g]kfnL ?lkofF = ?= (422080 + 8441.60) = ?= 430521.60

pbfx/0f 4

PGhnn] ?= 1,50,000 df s]xL c:6]«lnog 8n/ lsg] . rf/ lbgkl5 c:6]«lnog 8n/sf] t'ngfdf 
g]kfnL d'b|f 5% n] cjd'Nog eof] . pSt lbgdf k'gM g]kfnL ?lkofF ;f6\bf PGhnnfO{ slt gfkmf jf 
gf]S;fg eof] xf]nf <

;dfwfg 

oxfF, PGhn;Fu ePsf] g]kfnL ?lkofF = ?= 1,50,000

 lbOPsf] ljlgdo b/ cg';f/ 1 c:6]«lnog 8n/ = ?= 77.02

 t;y{ ?= 77.02 sf] 1 ci6]«lnog 8n/ kfOG5 .

 ?= 1 sf]  c:6]«lnog 8n/ kfOG5 .

 ?= 1,50,000 sf] 

   = 1947.55 ci6«]lnog 8n/ kfOG5 .

k]ml/, rf/ lbgkl5sf] g]kfnL ?lkofF 5% n] cjd"Nog eof] .

 t;y{ rf/ lbgkl5sf] ljlgdo b/,

 1 c:6«]lng 8n/ = ?= 77.02 + 77.02 sf] 5%

        = ?= (77.02 + 3.851) = ?= 80.871

 t;y{ 1 c:6«]lnog 8n/ = ?= 80.871

 1947.55 c:6«]lnog 8n/ = ?= 80.871 x 1947.55 = 157500.32
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 t;y{ PGhnnfO{ gfkmf eof] / pgsf] gfkmf /sd  = ?=(1,57,500.32 - 150,000)

              = ?= 7500.32 

cEof; 2.2

1. dfly lbOPsf] ljb]zL d'b|f ljlgdo b/ k|of]u u/L tnsf d'b|fx¿nfO{ g]kfnL ?lkofFdf 
 ¿kfGt/0f ug'{xf];\ .

 (a)  vl/b b/ k|of]u u/L 

  (i) ef=?= 1250   (ii) $ -cd]l/sL 8n/_ 1400 

  (iii) kfpG8 :6ln{ª 4752  (iv) l;ª\ufk'/ 8n/ 2340

  (v) stf/L l/on 2000   (vi) blIf0f sf]l/ofnL jg 5,76,000

  (vi) yfO ef6 3600   (vii) hfkfgL P]g 6840

  (ix) l:jl8; k}mGs 450   (x) dn]l;og l/ª\u]6 5250

 (b) laj|mLb/ k|of]u u/L k|Zg g+= (a) sf ljb]zL d'b|fnfO{ g]kfnL ?lkofFdf ¿kfGt/0f ug'{xf];\ .

 (c) cd]l/sfdf dfWolds lzIfssf] tna $10.05 b]lv $30.89 k|lt 306f ePdf pSt b/df 
  g]kfnL d'b|fdf slt ?k}ofF k|lt 306f xf]nf <

 (d) pko'{Stcg';f/ olb Ps lbgdf a9Ldf 8 306f / xKtfdf 5 lbg sfd ub{5g\ eg] Ps 
  hgf lzIfssf] k|lt xKtfsf] cf};t cfDbfgL slt xf]nf < g]kfnL ?lkofFdf kTtf 
  nufpg'xf];\ .

2. dfly lbOPsf] d'b|f ljlgdo b/cg';f/ tnsf d'b|f ljlgdo kTtf nufpg'xf];\ -vl/b b/ dfq 
 k|of]u ug]{_ M

 (a) 1 cd]l/sL 8n/sf] slt stf/L l/on x'G5 <

 (b) 1 hfkfgL o]gsf] slt kfpG8 :6ln{ª x'G5 <

 (c) slt dn]l;og l/ª\u]6sf] 50 lrlgofF o'cfg x'G5 <

 (d) slt sf]l/og jg ePdf 2000 o'/f] x'G5 <

 (e) 1 s'j]tL lbgf/sf] slt yfO{ ef6 x'G5 <

3. (a) ?= 2,50,000 nfO{ kfpG8 :6ln{ªdf ;f6\bf 2% sld;g ltg'{k5{ eg] slt kfpG8 :6ln{ª 
  k|fKt ug{ ;lsG5 < kTtf nufpg'xf];\ .
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 (b) ljb]z 3'Dgsf nflu cAb'nnfO{ $3,500 ;f6\g' 5 . olb a}ª\sn] pSt d'b|f ;6xLdf 2% 

  sld;g lng] ub{5 eg] hDdf slt ?lkofF cfjZos knf{ <

 (c)  dfly lbOPsf] ljlgdo b/cg';f/ $4750 lsGg k'Ug] g]kfnL ?lkofFsf] 10% cjd"Nogkl5 
  3% sld;g ;lxt lsGbf slt kfpG8 lsGg ;lsG5 <

4. (a)  cd]l/sL ahf/af6 k|lt tf]nf $ 553 df lslgPsf] 10 tf]nf ;'gnfO{ g]kfnL ahf/df 
  20 % eG;f/ z'Ns / 13% VAT ;lxt laj|mL ubf{ sDtLdf slt ?k}ofdf laj|mL 
  ug'{knf{ <

 (b) o"/f] 120 df laj|mL ubf{ 35% gfkmf x'g] ;fdfgnfO{ slt ?lkofFdf laj|mL ubf{ 40% gfkmf 
  xf]nf <

 (c)  g]kfnsf] ahf/df efbufpFn] 6f]kL ?= 400 k|ltuf]6f lsg]/ lgof{t s/ 5% lt/]/ 
  a]nfotdf 5000 cf]6f laj|mL ubf{ 150% gfkmf x'G5 eg] k|To]s 6f]kLsf] laj|mL d"No slt 
  kfpG8 :6ln{ª xf]nf <

 (d)  g]kfn jfo';]jf lgudaf6 sf7df8f}F nG8g sf7df8f}Fsf] xjfO{ l6s6 ?= 90,000 kb{5 . 
  k'gM nG8gdf nG8g sf7df8f}F nG8gsf] l6s6 lnFbf o'/f] 800 kb{5 eg] s'g 
  7fpFaf6 slt k|ltzt ;:tf] kb{5 < kTtf nufpg'xf];\ .

5. kq klqsf tyf ;~rf/ dfWodx¿af6 cfhsf] lbgsf ljb]zL d'b|f ljlgdo b/ kTtf 
 nufpg'xf];\ . ;fy} pSt lbgsf] cGt/f{li6«o ahf/df -s_ t]n k|lt Aof/]n -v_ ;'g k|lt 
 s]=hL jf k|lt 10 u|fd sf] d"No l6kf]6 ug'{xf];\ .

 jt{dfg cfly{s P]gcg';f/ pSt j:t'df nfUg] s/, eG;f/ dx;'n, d"=c=s= tyf sld;g;d]tsf] 
 lx;fa u/L g]kfnL ahf/df pSt j:t'x¿sf] laj|mL d"No kTtf nufpg'xf];\ . 

6. kfFr kfFr hgfsf] ;d"x agfO{ k|To]s ;d"xnfO{ km/s km/s b]zsf] nflu Ps Ps cf]6f e|d0f 
 Kofs]h lgdf{0f ug{ nufpg'xf];\ . h;df lgDg lnlvt s'/fx¿ ;dfj]z ug{ nufpg'xf];\ M

 -s_ pSt b]zsf] d'b|f / e|d0f ;dosf] ljlgdo b/ 

 -v_ To; b]zsf nflu kf/jxg, vfgf tyf cfjf;, cGo :yfgLo vr{ / lsgd]nsf] vr{

 k|To]s ;d"xn] dflysf] Kofs]hdf cfk\mgf] ;d"xnfO{ k/]sf] b]zsf] d'b|fdf tof/ u/L hDdf 
 g]kfnL ?lkofF slt nfUbf] /x]5 . k|ltj]bg tof/ u/L sIffsf]7fdf k|:t't ug'{xf];\ .
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3.0 k'g/fjnf]sg (Review) 

tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M

-s_ ;fwf/0f Aofh eg]sf] s] xf] <

-v_ P, T, R, I n] s] s] hgfpF5g\ < ltgLx¿sf] ;DaGwnfO{ ;"qsf] ¿kdf n]Vg'xf];\ .

-u_ ld>wg / d"nwgdf s] km/s 5 < ld>wg lgsfNg] ;"q n]Vg'xf];\ .

dflysf k|Zgx¿sf] pTt/sf cfwf/df tnsf -b'O{ cf]6f_ ;d:ofx¿sf] ;d"xdf 5nkmn u/L 
lgisif{ kTtf nufpg'xf];\ . 

ljlkgn] Ps hgf JolStaf6 
jflif{s 10% Aofhb/df 2 jif{sf 
nflu ?= 5000 C0f lnP eg] 
b'O{ jif{kl5 pgn] slt Aofh 
ltg'{knf{ < 

ljkgfn] s[lif ljsf; a}ª\saf6 jflif{s  10% Aofhb/df 
2 jif{sf nflu jflif{s Aofh u0fgf ug]{ u/L ?= 5000 C0f 
lnOg\ / pgn] klxnf] jif{sf] Aofhsf] ;d]t bf];|f] jif{df 
Aofh ltg{kg]{ u/L C0f lnFbf 2 jif{kl5 hDdf slt Aofh 
ltg'{knf{ <

dflysf] klxnf] ;d:of ;fwf/0f Aofhsf] ;d:of xf] h;df Aofh Psd':6 ¿kdf bf];|f] jif{sf] 
cGTodf u0fgf u/]/ ltl/G5 . o;sf af/]df xfdLn] sIff 8 df cWoog ul/;s]sf 5f} . bf];|f] 
;d:ofdf Aofh k|To]s jif{df u0fgf ul/G5 / d"nwgdf hf]l8G5 . o;nfO{ rj|mLo Aofh 
elgG5 . ca xfdL o;sf] af/]df cWoog ub{5f} . 

3.1 rj|mLo Aofh (Compound Interest) 

dflysf] bf];|f] ;d:ofdf ljkgfn] lnPsf] C0f ?= 5000 xf] . h;sf] 10% Aofhb/df 1 jif{sf] Aofh 
slt xf]nf x]/f}F .

ljkgfsf] klxnf] jif{sf] Aofh = ?= 500 eof] 

bf];|f] jif{sf nflu ljkgfsf] d"nwg (P1) = P + I = 5000 + 500= ? 5500 x'G5 .

t;y{, bf];|f] jif{sf] Aofh (I
1
)= = ? 550 xG5 .

To; sf/0f ljkgfn] ltg'{kg]{ rj|mLo Aofh  = I + I
1
 = 500 + 550 = ?= 1050

PsfO 3
rj|mLo Aofh (Compound Interest)
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ctM s'g} d"n wg k|To]s jif{ jf lglZrt ;do cjlw -jflif{s jf cw{ jflif{s_ kZrft\ Aofh 
u0fgf u/L AofhnfO{ d'nwgdf hf]8]/ k'gM Aofh lgsflnG5 eg] To;nfO{ rj|mLo Aofh 
(Compound interest) elgG5 . rj|mLo Aofh / d"n wgsf] of]ukmnnfO{ rj|mLo ld>wg 
(Compound amount) elgG5 .

tnsf pbfx/0fx¿ cWoog u/f}“ M

?= 10000 sf] 10% k|ltjif{ Aofhb/df 3 jif{sf nflu nufgL ubf{ / hxfF k|To]s jif{sf] Aofh k'gM 
csf]{ jif{sf nflu nufgL ul/G5 eg],

jif{sf] cGTodf Aofh cfDbfgL jif{sf] cGTodf ld>wg 

klxnf] jif{ 
A

1
 = P

1
 + I

1
 = 

                     = ?= 10000 (1 + 0.1) 

                    = ?= 10000 x 1.1

bf];|f] jif{ 

    = 1000 x 1.1 x 0.1

A
2
 = ?= 10,000 × 1.1 + ?. 10000 ×1.1 x 0.1

     = ?= 10000 x 1.1 (1 + 0.1) 

     = ?= 10000 x (1.1)2

     = 

t];|f] jif{

   = 10000 x (1.1)2 x 0.1

A
3
 = ?. 10000 x (1.1)2 + ?. 10000 x (1.1)2 x 0.1

    = ?= 10000 (1.1)2 [1+0.1]

    = ?= 10000 (1.1)3 

  = 

T jif{df IT ............................

AT = 10,000 × (1.1)T x'G5 .

=  

dflysf] tflnsfaf6 cjnf]sg ubf{ nufgLdf Aofhdfq geP/ Aofhsf] klg Aofh nufOPsf] 5 . 
To;nfO{ g} rj|mLo Aofh (Compound Interest ) elgG5 .

t;y{ olb d'nwg P nfO{ jflif{s R% Aofhb/df T jif{sf nflu nufgL ul/G5 eg] T jif{sf] cGTodf 

hDdf /sd S k|fKt ub{5f}F h;nfO{ rj|mLo ld>wg (CA) jf Sum (S) n]lvG5 /  
x'G5 .

cyjf, rj|mLo ld>wg  x'G5 .
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/ rj|mLo Aofh (C.I) = rj|mLo ld>wg (CA) –d"nwg (P)  = CA – P

   

    x'G5 

To;} u/L oxL Aofh cw{ jflif{s ¿kdf u0fgf ul/G5 eg] Aofhb/ R% nfO{ / ;do T nfO{ 
2T n]lvG5 . 

of] cj:yfdf rj|mLo ld>wg (CA) x'G5 .

rj|mLo Aofh (CA)  x'G5 .

To:t} olb Aofh Ps rf}yfO jif{ (3 dlxgf_df u0fgf ug]{ ul/Psf] ePdf Aofhb/ R/4% / ;do 
4T x'G5 .

/  x'G5 .

olb k|To]s jif{sf] Aofhb/ km/s km/s ePdf s] xf]nf < ;d"xdf 5nkmn ug'{xf];\ .

pbfx/0f 1

?= 1,500 sf] jflif{s 5% Aofhb/df 2 jif{kl5 rj|mLo Aofh slt x'G5 < ;"q k|of]u gu/L kTtf 
nufpg'xf];\ .

;dfwfg  

oxfF d"nwg (P) = ?= 1500

Aofhb/ (R) =5 % k|ltjif{ 

;do (T) = 2 jif{ 

ca, klxnf] jif{df Aofh (T
1
) =  = ?= 75

t;y{, bf];|f] jif{sf] d"nwg = ?= 1500 + ?=75 = ?= 1575

k]ml/ bf];|f] jif{sf] Aofh (I
2
) =   = ?= 78.75

ct rj|mLo Aofh (CI )  = I
1 
+ I

2
 = ?= 75 + ?= 78.75

    =?= 153.75

csf]{ tl/sf

klxnf] jif{sf] Aofhb/ (A) = 5%

bf];|f] jif{sf] Aofhb/ (b) = 5%

rj|mLo Aofhb/ (R)  

k|efjsf/L Aofhb/  (I) = 

 

rj|mLo Aofh = ?= 1500 sf] 10.25%

  

  = ?= 153.75
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pbfx/0f 2 

?= 4500 nfO{ 5% k|ltjif{ Aofhb/df nufgL ubf{ 3 jif{df k|fKt x'g] rj|mLo Aofh / rj|mLo ld>wg 
kTtf nufpg'xf];\ .

;dfwfg 

 oxfF, d"nwg (P) = ?= 4,500

 Aofhb/ (R)  = 5% k|ltjif{ 

 ;do (T) = 3 jif{ 

 rj|mLo ld>wg (CA) = ? 

 rj|mLo Aofh (CI) = ? 

xfdLnfO{ yfxf 5, rj|mLo ld>wg  (CA)  = 

      = 4500×1.156725

      = ?= 5209.31

k'gM rj|mLo Aofh (CI) = rj|mLo ld>wg (CA) – d"nwg (P) 

     = ?= 5209.31 – 4500

   = ?= 709.31

pbfx/0f 3 

?= 7500 sf] jflif{s 10% Aofhb/n] 2 jif{df k|fKt x'g] ;fwf/0f Aofh / rj|mLo Aofhlarsf] km/s 
kTtf nufpg'xf];\ .

;dfwfg 

 oxfF, d"nwg (P) = ?= 7500    Aofhb/ (R) = 10% 

 ;do (T) = 2 jif{     ;fwf/0f Aofh (I) = ? 

 rj|mLo Aofh (CI) = ? 

 xfdLnfO{ yfxf 5, 

 ;fwf/0f Aofh 

 k]ml/, 

 rj|mLo Aofh (CI)  
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    = 7500[(1+0.1)2- 1]

    = 7500 x 0.21 = ?= 1575

Aofhdf km/s +  = C.I. – S.I.  = ?= 1575 – ?= 1500

+   = ?= 75

pbfx/0f 4 

Ps hgf JolStn] ?= 48,000 jflif{s 12% Aofhb/df cf:yf ;xsf/L ;+:yfaf6 C0f lnP . olb 
Aofh cw{ jflif{s ¿kdf u0fgf x'G5 eg] 1 jif{ 6 dlxgfkl5 pgn] hDdf slt ?lkofF ltg'{knf{ <

;dfwfg 

oxfF, d"nwg (P) = ? 48000

 jflif{s Aofhb/ (R) = 12% 

 ;do (T) = 1 jif{ 6 dlxgf = 1.5 jif{ 

 rj|mLo Aofh (CI) = ? 

 ca xfdLnfO{ yfxf 5, Aofh cw{ jflif{s ¿kdf u0fgf ul/G5 eg],  

 rj|mLo Aofh (CI)  

    

    = ?= 48,000 [1.191016 - 1] =  ?= 9168.77

 t;y{ cw{ jflif{s rj|mLo Aofh (CI) = ?= 9168.77 

 1 jif{ 6 dlxgfkl5 ltg'{kg]{ /sd  = ?= (48000 + 9168.77)

      = ?= 57168.77

pbfx/0f 5 

12% Aofhb/n] 2 jif{df s'g} /sdsf] ;fwf/0f Aofh jflif{s rj|mLo Aofh eGbf ?= 36 n] sd 
x'G5 eg] d"nwg kTtf nufpg'xf];\ .

;dfwfg 

oxfF, Aofhb/ (R) = 12% 

 ;do (T) = 2 jif{ 

 rj|mLo Aofh / ;fwf/0f Aofhsf] km/s = C.I. – S.I. = ?= 36

 d"nwg (P) = ?
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 ca, dfgf}F d"nwg (P) = ?= x 

 t;y{,   
x x

k]ml/, x

      = = x[(1 + 0.12)2 –1]

           = x[1.2544 – 1]

           = 0.2544x 

ca, xfdLnfO{ yfxf 5, C.I – S.I = ?= 36

   0.2544x – 0.24x = 36

 cyjf, x 

 cyjf, x = ?= 2500

 t;y{ d"nwg (P) = ? 2500

pbfx/0f 6 

s'g} wg lglZrt jflif{s rj|mLo Aofhb/df 3 jif{df ?= 66550 / 4 jif{df ?= 73205 x'G5 eg] 
Aofhb/ / d"nwg kTtf nufpg'xf];\ . 

;dfwfg 

oxfF, klxnf] 3 jif{sf nflu 

 d"nwg (P) = x dfgf}F 

 ;do (T) = 3 jif{ 

 rj|mLo ld>wg (CA) = ?= 66550

 xfdLnfO{ yfxf 5, 

  cyjf,  x

 cyjf,  ............................ (i)
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k]ml/, rf/ jif{sf nflu 

 d"nwg (P) = x 

 ;do (T) = 4 jif{ 

 rj|mLo ld>wg (CA) = ?= 73205

 xfdLnfO{ yfxf 5, 

 rj|mLo ld>wg = ?= 73205

 cyjf, = ?= 73205

 cyjf, x  = ?= 73205

 cyjf, x ........................ (ii)

 ;dLs/0f (i) / (ii)  af6 

  

 cyjf, 

 cyjf, 

 cyjf, 

 cyjf, 

 cyjf, R = 0.10 x 100 = 10%

 t;y{ Aofhb/ (R) = 10% k|ltjif{

k]ml/, ;dLs/0f (i) af6 x

 ct M d"nwg (P) = ?= 50,000

j}slNks ljlw

ltg jif{sf] ld>wg = ?= 66550

cyjf,  ======= (i)

To:t} 4 jif{sf] ld>wg = ?= 73205

cyjf,  =========== (ii)

cyjf, 

cyjf, 

cyjf, 

cyjf, 

cyjf, 

R = 0.10 x 100 = 10% k|ltjif{

R sf] dfg ;dLs/0f (i) df /fVbf 

P x (1.1)3 = 66550

 

d"nwg (P) = ?= 50,000
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cEof; 3

1. ;"q k|of]u gu/L lx;fa ug'{xf];\ .

 (a) jflif{s 12% Aofhb/df ¿ksn] ljb'/;Fu ?= 14000 shf{ lnP5 eg] 2 jifkl5
  ¿ksn] ljb'/nfO{ hDdf slt rj|mLo Aofh ltg'{knf{ < kTtf nufpg'xf];\ .

 (b) d"nwg ?= 10,000 sf] jflifs{ 6% Aofhb/df Aofh lx;fa ubf{ 2 jif{kl5sf] jflif{s 
  rj|mLo ld>wg / rj|mLo Aofh kTtf nufpg'xf];\ . 

 (c) ?= 64,000 nfO{ 3 jif{sf nflu Aofhb/ 4% k|ltjif{ klxnf] jif{sf nflu, 5% 

  k|ltjif{ bf];|f] jif{sf nflu / 6% t];|f] jif{sfnflu lgwf{/0f u/L nufgL ubf{ ltg 
  jif{kl5sf] rj|mLo ld>wg / rj|mLo Aofh kTtf nufpg'xf];\ . 

2. ;"q k|of]u u/]/ lx;fa ug'{xf];\ .

 (a) ?= 20,000 nfO{ jflif{s 5% k|ltjif{ Aofhb/df 3 jif{sf nflu a}ª\sdf /fVbf 3 

  jif{kl5sf] jflif{s rj|mLo Aofh / jflif{s rj|mLo ld>wg kTtf nufpg'x]f;\ .

 (b) k]Dafn] jflif{s 10% Aofhb/df Pp6f ;xsf/Laf6 ?= 48,000 shf{ lnP5g\ . 4 jif{kl5 
  rlj|mo Aofh / ld>wg slt slt ltg'{knf{ < kTtf nufpg'xf];\ .

 (c) ;fy{sn] ?= 20,000 a}ª\sdf hDdf u/] . olb a}ª\sn] jflif{s 8% rj|mLo Aofh k|bfg ub{5 
  eg] 2 jif{ 6 dlxgfkl5sf] rj|mLo Aofh / rj|mLo ld>wg kTtf nufpg'xf];\ .

3. (a)  c/ljGbn] ?= 80,000 Pp6f a}ª\sdf hDdf u/] . olb a}ª\sn] jflif{s 8% Aofhb/ k|bfg 
  ub{5 eg] 2 jif{kl5sf] ;fwf/0f Aofh / rj|mLo Aofhsf] km/s kTtf nufpg'xf];\ .

 (b)  ?= 7,500 sf] jflif{s 12% Aofhb/n] 3 jif{df x'g] ;fwf/0f Aofh tyf jflif{s rj|mLo 
  Aofhsf] km/s kTtf nufpg'xf];\ .

 (c)  lgdfn] Pp6f jfl0fHo a}ª\saf6 12.5% ;fwf/0f Aofhsf b/n] 3 jif{sf nflu 
  ?= 24,000 shf{ lnP5 . p;n] ;f]xL Aofhb/n] rj|mLo Aofh kfpg] u/L ;ª\uLtfnfO{ 
  shf{ lbP5 eg] 3 jif{kl5sf] p;nfO{ x'g] kmfObf /sd kTtf nufpg'xf];\ .

4. (a)  ¿kfn] jflif{s rj|mLo Aofh 8% n] ?= 50,000 Pp6f a}ª\sdf hDdf ul/g\ . olb a}ª\sn] 
  cw{ jflif{s lx;fan] rj|mLo Aofh lbg] /x]5 eg] 2 jif{kl5 pgn] kfpg] ld>wg / rj|mLo 
  Aofh kTtf nufpg'xf];\ .

 (b) Pp6f a}ª\sn] cw{ jflif{s rj|mLo Aofh lbG5 h;df d~h'n] ?= 1,00,000 jflif{s 8% 
  Aofh kfpg] u/L hDdf ul/g\ eg] 3 jif{kl5 pgn] k|fKt ug]{ ld>wg / rj|mLo
  Aofh kTtf nufpg'xf];\ .
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 (c) ?= 14,000 sf] 3 jif{df 12% k|ltjif{ Aofhb/n] x'g] jflif{s rj|mLo Aofh / cw{ jflif{s 
  rj|mLo Aofhlarsf] cGt/ kTtf nufpg'xf];\ .

 (d) k|ltefn] Pp6f a}ª\sdf ?= 1,50,000 k|ltjif{ 10% Aofh kfpg] u/L /sd hDdf ul/g\ . 
  k|ldnfn] pSt a}ª\sdf ?= 1,50,000 k|ltjif{ 12% Aofhb/df /sd hDdf ul/g\ . olb 
  k|ltefn] cw{ jflif{s rj|mLo Aofh k|fKt ul5{g\ / k|ldnfn] jflif{s rj|mLo Aofh k|fKt 
  ub{l5g\ eg] 3 jif{kl5 s;sf] Aofh sltn] a9L x'G5 < kTtf nufpg'xf];\ .

5. (a)  /f]zgn] 5% ;fwf/0f Aofhb/df 4 jif{sf nflu s]xL ?lkofF shf{ lnof] / t'?Gt} p;n] ;f]xL 
  b/sf] rj|mLo Aofh kfpg] u/L /fdsnLnfO{ lbof] / 4 jif{kl5 p;n] ?= 30 gfkmf 
  u¥of] eg] /f]zgn] slt ?lkofF shf{ lnPsf] /x]5 < kTtf nufpg'xf];\ .

 (b) k|ltjif{ 15% Aofhb/n] 2 jif{df s'g} /sdsf] rj|mLo Aofh ;fwf/0f AofheGbf ?= 180 
  n] a9L x'g cfpF5 eg] d"nwg kTtf nufpg'xf];\ .

 (c) Ps hgf Jofkf/Ln] 3% k|ltjif{ ;fwf/0f Aofhb/n] s]xL /sd ;fk6 lnP5 / jflif{s 
  5% k|ltjif{ rj|mLo Aofhb/n] k'gM nufgL u/]5 . olb 3 jif{kl5 p;n] ?= 1082 nfe 
  u/]5 eg] p;n] slt /sd ;fk6L lnPsf] xf] < kTtf nufpg'xf];\ .

 (d) jflif{s 10% sf b/n] Ps jif{df x'g] wg/flzsf] cw{ jflif{s rj|mLo Aofh ;f]xL cjlwdf 
  pxL b/n] x'g cfpg] jflif{s rj|mLo AofheGbf ?= 40 n] a9L x'G5 eg] d"nwg kTtf 
  nufpg'xf];\ .

6. (a) jflif{s ldl>t Aofhb/cg';f/ s'g} /sdsf] ld>wg 2 jif{df ?= 14,520 / 3 jif{df 
  ?= 15,972 x'G5 eg] d"nwg / Aofhb/ kTtf nufpg'xf];\ .

 (b)  jflif{s rj|mLo Aofhb/df s'g} /sdsf] 2 jif{sf] / 3 jif{sf] ld>wg j|mdzM ?= 10,580 / 
  ?= 12,167 eP d"nwg / Aofhb/ kTtf nufpg'xf];\ .

 (c) jflif{s rj|mLo Aofhb/n] s'g} /sdsf] 3 jif{ / 4 jif{sf] cGtdf ld>wg j|mdzM 
  ?= 79,860 / ?= 87,846 x'G5 eg] rj|mLo Aofhb/ / d"nwg kTtf nufpg'xf];\ .

 (d) s'g} /sdsf] jflif{s rj|mLo Aofhcg';f/ Ps jif{ / b'O{ jif{sf] rj|mLo Aofh j|mdzM 
  ?= 1800 / ?= 3816 x'G5 eg] rj|mLo Aofh b/ / d"nwg kTtf nufpg'xf];\ .

7.  (a)  ?= 50,000 sf] jflif{s 10% Aofhb/df 2 jif{ 6 dlxgfsf] cw{ jflif{s rj|mLo Aofh / 
  rj|mLo ld>wg kTtf nufpg'xf];\ .

 (b)  8% k|ltjif{ rj|mLo Aofhb/df ?= 3000 sf] 1 jif{ 6 dlxgfsf] cw{ jflif{s rj|mLo ld>wg 
  / rj|mLo Aofh kTtf nufpg'xf];\ .
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 (c) 2 jif{kl5 ;a} /sd lgsfNg] u/L s'g} a}ª\sdf ?= 80,000 hDdf ubf{ tnsf dWo] s'g 
  ljsNk pko'St xf]nf < sf/0f lbg'xf];\ .

  (i) 12% jflif{s rj|mLo Aofhb/df  (ii) 10% cw{ jflif{s rj|mLo Aofhb/df 

 (d) s'g} /sd k|To]s 6 dlxgfdf To;sf] 0.10 sf b/n] Aofh a9\b} hfG5 eg] slt 
  ;dokl5 ?= 4000 sf] jflif{s rj|mLo Aofh ?= 1324 x'G5 <

8. kfFr kfFr hgfsf] ;d"x lgdf{0f u/L glhs}sf] km/s km/s a}ª\s, ljTtLo ;+:yf jf 
 ;xsf/Ldf hfg'xf];\ . ToxfFsf] k|aGws jf k|d'vnfO{ e]6L ljleGg lsl;dsf of]hgfx¿sf  
 af/]df hfgsf/L lng'xf];\ jf pSt a}ª\lsª ;+:yfsf] a|f];/ lnP/ To;df ePsf ljleGg 
 of]hgfx¿sf af/]df cWoog ug'{xf];\ . ToxfFsf of]hgfx¿dWo] tkfO{Fx¿sf nflu lglZrt 
 /sd hDdf ug{ s'grflxF pko'St /x\of] / lsg < ;fy} af]8{n] lsg o:tf of]hgfx¿ agfof] 
 xf]nf < k|aGws;Fu 5nkmn u/L pSt ;+:yfn] lng] d'gfkmf s;/L cfpFbf] /x]5 l6kf]6 
 ug{'xf];\ . ;d"xdf k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ .
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4.0  k'g/fjnf]sg  (Review) 

tnsf b'O{ cj:yfsf af/]df ;d"xdf cWoog / 5nkmn u/L lgisif{ lgsfNg'xf];\\ M

cd[tn] Pp6f jfl0fHo a}ª\sdf 2.8% k|ltjif{ Aofhb/df ?= 25,000 hDdf u/]5g\ . olb 
a}ª\sn] k|To]s jif{ Aofhsf] lx;fa u/L k'gM d"nwgdf ;dfj]z ug]{ /x]5 eg] 4 jif{kl5sf] 
cd[tsf] hDdf ld>wg slt xf]nf < 

dflysf] cj:yfdf /sdsf] ;6\6f s'g} ;x/sf] Pp6f ;dosf] hg;ª\Vof lbOPsf] ePdf 4 
jif{kl5sf] pSt ;x/sf] hg;ª\Vofdf slt km/s cfpnf < 

xfdLn] cluNnf] kf7df rj|mLo jf ldl>t Aofhsf af/]df cWoog u¥of}F, h;df T 

;dokl5sf] rj|mLo ld>wg   x'G5 . ca xfdL s'g} lglZrt ;dodf 
s'g} j:t', ;]jf jf cGosf] kl/0ffddf cfpg] lu/fj6 tyf j[b\lwsf af/]df cWoog 
ub{5f}F . 

xfd|f] jl/kl/ jf b}lgs hLjgdf, s] nufgLdf dfq j[b\lw jf x|f; x'G5 < s] cGo j:t' jf 
;]jfdf klg j[b\lw jf x|f; eO/x]sf] x'G5 xf]nf < ;d"xdf 5nkmn u/L ;do;Fu} dfg a9\g] 
/ 36\g] j:t'x¿sf] ;"rL tof/ ug'{xf];\ . o;sf] j[b\lw jf x|f;sf] k|s[lt / b/sf af/]df klg 
5nkmn ug'{xf];\ .

4.1  hg;ª\Vof j[b\lw (PopulaƟ on Growth) 

xfdLn] xfd|f] b}lgs hLjgdf ljleGg ;dodf hg;ª\Vof, AofS6]l/of, af]6 la?jf tyf 
kz'kIfLx¿sf] ;ª\Vofdf j[b\lw eO/x]sf] s'/f b]lv/x]sf / ;'lg/x]sf x'G5f}F . olb aflx/L s'g} 
cj:yfn] c;/ gu/]df of] Pp6f lglZrt b/df lglZrt ;do;Dd j[b\lw eO/x]sf] x'G5 . 
hg;ª\Vof j[b\lw k|foM u/]/ ;hLjsf] x'G5 . ;hLjx¿ s'g} lglZrt ;dokl5 cfk}mF k'gM 
pTkfbg ug{ of]Uo x'G5g\ / hg;ª\Vof j[b\lw klg ;fwf/0f geO{ ldl>t tl/sfn] 
eO/x]sf] x'G5 . o;nfO{ hg;ª\Vof j[b\lw elgG5 . t;y{ hg;ª\Vof j[b\lwsf ;d:ofx¿nfO{ 
klg rj|mLo Aofhsf ;d:ox¿;Fu t'ngf u/]/ ;dfwfg ug{ ;lsG5 . h:t} M s'g} ufpFsf] 
hg;ª\Vof 2068 ;fndf P0 lyof] . olb kl5 pSt ufpFsf] hg;ª\Vof R% k|ltjif{ j[b\lw e}/x]
sf] eP pSt ufpFsf] hg;ª\Vof 2072 ;fndf slt eof] xf]nf < olb 2072 ;fnsf] e'sDkdf 
;f] ufpFdf s]xL dflg;x¿sf] d[To' eP5 eg] 2072 sf] cGTodf pSt ufpFsf] hg;ª\Vof slt eof] 
xf]nf < 

PsfO 4 hg;ª\Vof j[b\lw / ld>x|f; 
(Population Growth and Compound Depreciation)
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oxfF,  P0 = ;'?sf] hg;ª\Vof (IniƟ al populaƟ on)

 R% = hg;ª\Vof j[b\lwb/ (PopulaƟ on growth rate) -k|ltzt k|ltjif{_

 T = ;do -jif{df_ 

 P
T
 = T jif{kl5sf] hg;ª\Vof

 o;nfO{ rj|mLo ld>wgsf] ;"q;Fu t'ngf ubf{

   x'G5 / a9]sf] hg;ª\Vof   x'G5 . 

 olb k|To]s jif{sf] hg;ª\Vof j[b\lwb/ km/s km/s ePdf 

T jif{kl5sf] hg;ª\Vof  x'G5 .

hxfF R
1
, R

2
, ..............R

T,
 n] j|mdzM k|yd jif{, bf];|f] jif{, =========ub}{ T cf}F jif{sf] hg;ª\Vof 

j[b\lwb/ hgfpF5 .

olb hg;ª\Vofsf 7fpFdf s'g} j:t'sf] d"No, la?jfsf] prfO cflb ePsf] v08df s] 
xf]nf < ;d"xdf 5nkmn u/L lgisif{ lgsfNg'xf];\ .

pbfx/0f 1

Pp6f ;x/sf] hg;ª\Vof 2068 sf] cGTodf 30,000 lyof] . olb jflif{s j[b\lwb/ 2.5% eP 2071 

sf] cGTodf pSt ;x/sf] hg;ª\Vof slt eof] xf]nf < kTtf nufpg'xf];\ . 

;dfwfg  

oxfF, 2068 sf] hg;ª\Vof P0 = 30,000

jflif{s j[b\lwb/ (R) = 2.5%

;do T = 2068 b]lv 2071 ;Dd = 3 jif{ 

2071 sf] clGtdsf] hg;ª\Vof (PT) = ?

xfdLnfO{ yfxf 5, P
T

 

 

 = 30,000 × 1.0769

= 32306.71 = 32307 -nueu_ 
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pbfx/0f 2 

Pp6f ;x/sf] xfnsf] hg;ª\Vof 97,65,625 /x]sf] 5 . olb pSt ;x/sf] hg;ª\Vof j[b\lwb/ 4% 

k|ltjif{ ePdf 2 jif{kl5 pSt ;x/sf] hg;ª\Vof sltn] j[b\lw xf]nf < 

;dfwfg 

oxfF, ;'?sf] hg;ª\Vof (P0) = 9765625

hg;ª\Vof j[b\lwb/ (R) = 4%

;do (T) = 2 jif{ 

a9]sf] hg;ª\Vof = ?

xfdLnfO{{ yfxf 5, a9]sf] hg;ª\Vof P 

            = 97,65625 × 0.0816

           = 796875

t;y{, pSt ;x/sf] hg;ª\Vof 7,96,875 n] j[b\lw x'G5 . 

pbfx/0f 3

Pp6f ufpFsf] xfnsf] hg;ª\Vof 17,640 5 . olb hg;ª\Vof j[b\lwb/ 5% k|ltjif{ ePdf 2 

jif{cufl8 pSt ufpFsf] hg;ª\Vof slt lyof] xf]nf < kTtf nufpg'xf];\ . 

;dfwfg  

oxfF, xfnsf] hg;ª\Vof (PT )=17640

;do (T) = 2 jif{ 

j[b\lwb/ (R) = 5%

2 jif{ cufl8sf] hg;ª\Vof (P0 )= ?

xfdLnfO{ yfxf 5, 
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cyjf, 17640 

cyjf, 17640 = P
0
 (1 + 0.05)2

cyjf, P  

t;y{, 2 jif{cufl8 pSt ufpFsf] hg;ª\Vof 16,000 lyof] . 

pbfx/0f 4

Pp6f gu/kflnsfsf] hg;ª\Vof 2 jif{df 1,00,000 af6 a9]/ 1,21,000 eof] eg] hg;ª\Vof 
j[b\lwb/ kTtf nufpg'xf];\ . 

;dfwfg 

oxfF, ;'?sf] hg;ª\Vof (P
0
) = 1,00,000

;do (T) = 2 jif{ 

xfnsf] hg;ª\Vof PT = 1,21,000

j[b\lwb/ (R) = ?

xfdLnfO{ yfxfF 5, 

cyjf, 
R

cyjf, 
R

 

cyjf, 
R

cyjf, 
R

cyjf, R

cyjf, R

R = 110 – 100 = 10% 

ctM  hg;ª\Vof j[b\lwb/ 10% k|ltjif{ /x]5 .
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pbfx/0f 5 

Pp6f ufpFsf] hg;ª\Vof 26,000 lyof] . pSt ufpFsf] hg;ª\Vof j[b\lwb/ 5% 5 . olb 1 jif{kl5 
pSt ufpFdf cGoqaf6 700 hgf a;fOF ;/]/ cfP eg] 3 jif{kl5 pSt ufpFsf] hg;ª\Vof slt 
xf]nf < 

;dfwfg 

oxfF, ;'?sf] hg;ª\Vof (P0 )=26,000  hgf, ;do (T) = 1 jif{, j[b\lwb/ (R) = 5%

ca, 1 jif{kl5sf] hg;ª\Vof P P    [a;fOF ;g'{cl3]

     
       =26,000(1.05) = 27,300  hgf

k]ml/, 1 jif{kl5sf] s'n hg;ª\Vof (P1) = 27,300 + a;fOF ;/L cfPsf] hg;ª\Vof

              = 27,300 + 700 = 28,000 hgf

ca, 3 jif{kl5sf] hg;ª\Vof 

         

=28,000×1.1025

=30,870  hgf

ctM 3 jif{kl5 pSt ufpFsf]] hg;ª\Vof 30,870  hgf k'U5 . 

cEof; 4.1

1(a) Pp6f ;x/sf] xfnsf] hg;ª\Vof 1,85,220 5, olb hg;ª\Vof j[b\lwb/ k|ltjif{ 5% ePdf 3 

jif{kl5 pSt ;x/sf] hg;ª\Vof slt x'G5, kTtf nufpg'xf];\ .

(b)  2 jif{cufl8 Pp6f ufpFsf] hg;ª\Vof 1250 lyof], olb hg;ª\Vof j[b\lwb/ 2.5% k|ltjif{ 5 
eg] clxn]sf] hg;ª\Vof kTtf nufpg'xf];\ . 

(c)  lj=;+= 2070 df k|sflzt Ps tYofª\scg';f/ lj=;+= 2069 df dfWolds txdf 5fqfx¿sf] 
egf{ ;ª\Vof nueu 4,37,000 lyof] . olb pSt j[b\lwb/ nueu 4% eP lj=;= 2071 df 
dfWolds txdf slt hgf 5fqfx¿ egf{ eP xf]nfg\ < kTtf nufpg'x]f;\ .
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 (d)  Pp6f 3/ wgLn] jflif{s 15% k|ltjif{sf b/n] 3/ ef8f j[b\lw ug]{ ;Demf}tf u/]sf] 5, olb 
pSt 3/sf] xfnsf] ef8f ?= 7500 ePdf 3 jif{kl5 pSt 3/sf] 3/ ef8f slt xf]nf < kTtf 
nufpg'xf];\ . 

2(a) b'O{ jif{ klxn] Pp6f ;x/sf] hg;ª\Vof 254000 lyof], olb pSt ;x/sf] hg;ª\Vof j[b\lwb/ 
3% k|ltjif{ /x]5 eg] b'O{ jif{df sltn] j[b\lw eof] xf]nf < kTtf nufpg'xf];\ . 

(b)  Pp6f la?jfsf] j[b\lwb/ k|lt dlxgf 2% 5 . olb 2072 k';sf] ;'?df o;sf]prfO 4m 5 
eg] 2072 r}tsf] ;'?df pSt la?jfsf] prfO sltn] j[b\lw xf]nf < -b'O{ b;dnj :yfg;Dd 
lgsfNg'xf];\ ._ 

(c) 2068 ;fnsf] hg u0fgfcg';f/ g]kfnsf] hg;ª\Vof nueu 2 s/f]8 65 nfv lyof] . olb 
hg;ª\Vof j[b\lwb/ k|ltjif{ nueu 1.5% ePdf 2071 ;fnsf] cGTo;Dd hg;ª\Vof nueu 
sltn] j[b\lw eof] xf]nf < kTtf nufpg'xf];\ . 

3(a) Pp6f ufpFsf] hg;ª\Vof k|To]s jif{ 4% n] a9\b} hfG5 . olb pSt ufpFsf] xfnsf]     
hg;ª\Vof 15,000 ePdf 3 jif{cufl8 slt lyof] xf]nf < 

(b)  Pp6f hUufsf] xfnsf] d"No=?= 6,00,000 k|ltcfgf /x]sf] 5 . olb pSt hUufsf] jflif{s 
d"No j[b\lwb/ 10% eP 4 jif{cufl8 pSt hUufsf] d"No k|lt cfgf slt lyof] xf]nf < kTtf 
nufpg'xf];\ . 

(c)  bxL hdfpg] AofS6]l/ofsf] j[b\lwb/ 5% k|lt 306f /x]sf] 5, olb a]n'sL 7 ah] 
AofS6]l/ofsf] ;ª\Vof 10.12 x 1011 /x]sf] 5 eg] 4 306fcufl8 pSt ;ª\Vof slt lyof] 
xf]nf < kTtf nufpg'xf];\ . 

4(a) 2068 ;fnsf] hg u0fgfcg';f/ kf]v/fsf] hg;ª\Vof nueu 2 nfv 80 xhf/ lyof] . olb 
2071 ;fnsf] cGTodf pSt ;x/sf] hg;ª\Vof 2 nfv 90 xhf/ ePdf jflif{s hg;ª\Vof 
j[b\lwb/ kTtf nufpg'xf];\ . 

(b)  Pp6f ;x/sf] hg;ª\Vof O=;+= 2012 sf] cGTodf 40,000 lyof] . O=;+= 2014 sf] cGTodf 
pSt  ;ª\Vof a9]/ 44,100 eof] eg] hg;ª\Vof j[b\lwb/ slt xf]nf <  

(c)  Pp6f ;x/sf] hg;ª\Vof 24400 5, olb hg;ª\Vof j[b\lwb/ k|ltjif{ 5% eP slt jif{kl5 
pSt ;x/sf] hg;ª\Vof 26901 xf]nf < 

(d)  jflif{s 30% sf b/n] j[b\lw ePsf] Pp6f ;x/sf] hg;ª\Vof slt jif{kl5 40,000 af6 a9]/ 
87,880 x'G5 < 

5(a) Pp6f ufpFsf] hg;ª\Vof 2 jif{cufl8 31,250 lyof], olb pSt ufpFsf] hg;ª\Vof j[b\lwb/ 
6% 5 . Ps jif{cufl8 625 hgfn] cs}{ ufpFdf a;fOF ;/fO u/] eg] pSt ufpFsf] xfnsf] 
hg;ª\Vof kTtf nufpg'xf];\ . 

(b) + Pp6f ;x/sf] hg;ª\Vof j[b\lwb/ 10% k|ltjif{ 5 . bf];|f] jif{sf] cGTodf pSt ;x/sf] 
hg;ª\Vof 30,000 lyof] . tL dWo] 5800 dflg;x¿ cs}{ 7fpFaf6 a;fOF ;/fO u/]/ cfPsf 
lyP eg] 2 jif{cufl8 pSt ;x/sf] hg;ª\Vof slt lyof] xf]nf < 
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(c) 3 jif{cufl8 3,75,000 hg;ª\Vof ePsf] Pp6f lhNnfsf] jflif{s hg;ª\Vof j[b\lwb/ 2% 
5 . olb bf];|f] jif{sf] cGTodf 1480 hgf dflg; a;fO ;/fOF u/]/ cfP / k|fs[lts k|sf]ksf 
sf/0f 2750 hgfsf] d[To' eof] eg] pSt lhNnfsf] xfnsf] hg;ª\Vof kTtf nufpg'xf];\ . 

6.  rf/ rf/ hgfsf] ;d"x lgdf{0f u/L k|To]s ;d"xn] cfˆgf] j8fsf ljleGg 6f]nx¿sf] e|d0f 
u/L clxn]sf] hg;ª\Vof ;ª\sng ug'{xf];\ . ufpFkflnsf jf j8f sfof{noaf6 jf cGo 
lstfa tyf :dfl/sfx¿ k|of]u u/L 2068 ;fnsf] hg u0fgfaf6 k|fKt tYofª\ssf] l6kf]6 
u/L cfˆgf] j8fsf] jflif{s hg;ª\Vof j[b\lwb/ kTtf nufpg'xf];\ . 

4.2  ld>x|f; (Compound DepreciaƟ on) 

tnsf pbfx/0fx¿sf] cWoog u/L ;d"xdf 5nkmn ug'{xf];\ M

-s_ sdnn] Pp6f df]6/;fOsn 2 jif{cufl8 ?= 1,60,000 df lsg]/ clxn] ?= 1,10,000 df 
laj|mL u/] eg] d"Nodf lsg km/s eof] xf]nf <

-v_ Pp6f Nofk6knfO{ ;]s]G8x]G8 k;naf6 vl/b ubf{ gofFsf] eGbf ?= 10,000 ;:tf]df vl/b 
ug{ kfOof], lsg <

-u_ Pp6f lk|lG6ª d]l;g s]xL jif{cufl8 ?= 3,40,000 df lslgPsf] lyof] . o;sf] xfnsf] laj|mL 
d"No ?= 2,20,000 5, lsg <

dflysf] -s_ df Pp6f df]6/;fOnsf] d"No 60,000 n] 36]sf] 5 . To:t} -v_ df ;]s]G8x]G8 
k;ndf vl/b ubf{ s'g} j:t'sf] d"No s]xL k|ltzt 36fP/ kfOg] s'/f yfxf eof] . -u_ df d]l;gsf] 
k|of]ukl5 d"No sd x'G5 eGg] b]vfpg vf]lhPsf] 5 . 

o;/L dflysf ;a} pbfx/0fx¿af6 s] yfxf x'G5 eg] s'g} ;fdu|L lglZrt cjlwsf nflu tof/ 
ul/Psf] x'G5 . o;sf] Ifdtf klg ;~rfng cjlw a9\b} hfFbf j|mdzM sd x'Fb} hfG5 . t;y{ s'g} 
klg d]l;g/L ;fdu|Lx¿sf] k|of]ukl5 lglZrt b/df ltgLx¿sf] d"Nodf lu/fj6 cfpF5 . o;nfO{ 
g} d"Nodf ePsf] x|f; elgG5 . o;/L s'g} lglZrt ;do cjlwdf 36]sf] d"NonfO{ ld>x|f; 
(Compound depreciaƟ on) elgG5 . 

olb, V0 = ;'?sf] d"No (iniƟ al value), R% = x|f;b/, T = ;do cjlw -jif{df_ 

V
T 
= T  ;dokl5sf] d"No (value aŌ er T years) ePdf   x'G5 / x|f; ePsf] 

d"No V
D 

= V
T 
– V

0
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 x'G5 . 

olb x|f;b/ k|To]s jif{ km/s km/s ePsf] cj:yfdf  

x'G5 . hxfF, R1, R2, ..... RT n] klxnf], bf];|f], ............. T cf}F jif{sf] x|f;b/ hgfpF5 .

pbfx/0f 1 

Pp6f sf/sf] xfnsf] d"No ?= 8,00,000 kb{5, olb o;sf] d"No k|ltjif{ 10% n] 36\b} hfG5 eg] 
3 jif{kl5 o;sf] d"No slt knf{ < kTtf nufpg'xf];\ . 

;dfwfg 

oxfF, sf/sf] xfnsf] d"No (V0) = ?= 8,00,000

ld>x|f; b/ (R) = 10%

;do (T) = 3 jif{ 

3 jif{kl5sf] d"No (V3) = ?

xfdLnfO{ yfxf 5, 

cyjf, V

=8,00,000(0.9)3 = 8,00,000(0.7290) 

= ?= 583200

ctM 3 jif{kl5sf] d"No = ?= 5,83,200

j}slNks tl/sf 

klxnf] jif{sf] ld>x|f;  (D
1
) = =  ?= 80,000

bf];|f] jif{sf nflu sf/sf] d"No = 80,00,000 – 80,000 = ?= 7,20,000

bf];|f] jif{sf] cGTodf ld>x|f; D
2
) =  = ? 72,000
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t];|f] jif{sf nflu sf/sf] d"No (V2 ) = 7,20,000 – 72,000 = ?= 6,48,000

t];|f] jif{sf] cGTodf ld>x|f; = ? 64,800

t;y{, 3 jif{kl5 sf/sf] d"No = ?= 6,48,000 – 64,800 = ?= 5,83,200

pbfx/0f 2

olb Pp6f b/fhsf] d"No ? 60,000 af6 36]/ 3 jif{df ?= 7,500 eof] eg] ld>x|f; b/ kTtf nufpg'xf];\ .

;dfwfg 

oxfF, b/fhsf] vl/b d"No (V
0
) =  ?= 60,000

b/fhsf] 3 jif{kl5sf] d"No (V3) = ?= 7,500

ld>x|f; b/ (R) = ? 

xfdLnfO{ yfxf 5, 

cyjf,  R

cyjf, R

cyjf, 

cyjf, 
R

cyjf, 
R

cyjf, R

cyjf,  R = 100 x 0.5 = 50%

pbfx/0f 3 

s'g} /f]usf] efO/;sf] ;ª\Vof cf}ifwL k|of]ukl5 5% k|lt306fsf b/n] sd eO/x]sf] 5 . olb 
11:00 am df o;sf] ;ª\Vof 2.3 × 107 ePdf ;f]xL lbgsf] 1:00 pm df efO/;sf] ;ªVof slt 
afFsL /xnf < 
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;dfwfg 

oxfF, 11:00 am df efO/;sf] ;ª\Vof  V
0 
= 2.3× 107

eO/; sd x'g] b/ (R) = 5% k|lt306f

;do (T) = 11:00 b]lv 1:00 pm ;Dd = 2 306f 

 V2 = ? 

cyjf, 

cyjf, V

        =2.076 × 107 

ctM 1:00 pm df efO/;sf] ;ª\Vof  =2.076 × 107 afFsL /xG5 . 

cEof; 4.2 

1.(a) Pp6f df]6/;fOsnsf] xfnsf] d"No ?= 1,25,000 5, olb pSt df]6/;fOsnsf] d"No 4% 
k|ltjif{sf b/n] 36\b} hfG5 eg] 3 jif{kl5 o;sf] d"No slt xf]nf <

(b) Pp6f d]l;gsf] xfnsf] d"No ?= 90,000 5 . pSt d]l;gsf] d"No 10% k|ltjif{sf b/n] 36\b} 
hfG5 eg] 2 jif{kl5 pSt d]l;gsf] d"No slt xf]nf <

(c)  Pp6f kmfOgfG; sDkgLsf] ;]o/sf] d"Nodf nuftf/ 2 jif{;Dd 10% ld>x|f;sf b/n] sdL 
cfPkl5 sf]lknfn] s]xL ;]o/ ?= 2430 df laj|mL ul/g\ eg] pgn] ?= 100 b/sf slt cf]6f 
;]o/x¿ laj|mL ul/g\ < kTtf nufpg'xf];\ . 

(d)  Pp6f sDkgLn] 3 jif{cufl8 ?= 2,80,000 df 5 /f]kgL hUuf vl/b u¥of] . b]zsf] /fhgLlts 
t/ntfsf] l:yltn] ubf{ pSt hUufsf] d"No 36\g uof] . olb pSt hUufsf] d"No 5% k|ltjif{ 
ld>x|f; b/df 36\b} uPsf] eP clxn] k|lt/f]kgL ;f] hUufsf] d"No slt xf]nf < 

(e)  k'mjf{n] ?= 7,20,000 df Pp6f 6\ofS6/ lsg] . pgn] 3 jif{df ?= 2,20,000 cfDbfgL u/] / 3 

jif{kl5 10% k|ltjif{ ld>x|f; b/n] d"No lgwf{/0f u/L laj|mL u/] eg] pgnfO{ slt gfkmf jf 
gf]S;fg eof] xf]nf < kTtf nufpg'xf];\ . 
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2(a)  3 jif{cufl8 k|sflzt Pp6f lstfasf] d"No ?= 3000 lyof] . pSt lstfanfO{ x/]s jif{ 
lglZrt b/df 5'6df lbFb} laj|mL u/L xfn pSt lstfanfO{ ?= 1536 df laj|mL ul/of] eg] 
slt k|ltztsf b/n] d"Nodf x|f; cfof] < kTtf nufpg'xf];\ . 

(b)  Ps hgf ls;fgn] ?= 2,50,000 df lsg]sf] y|];/ d]l;g 2 jif{kl5 ?= 1,60,000 df laj|mL 
u/] eg] pSt dl;gsf] ld>x|f; b/ kTtf nufpg'xf];\ . 

(c)  Pp6f 3/sf] xfnsf] d"No ?= 20,48,000 5 . olb jflif{s 15% sf b/n] ld>x|f; x'g] eP 
slt jif{kl5 pSt 3/sf] d"No ?= 12,57,728 xf]nf < kTtf nufpg'xf];\ .

(d)  Pp6f wfgs'6\g] d]l;g s]xL jif{cufl8 ?= 4,00,000 df lslgPsf] lyof] . clxn] o;sf] d"No 
?= 1,96,000 k5{ . pSt d]l;gsf] d"No 30% k|ltjif{ x|f; eO/x]sf] eP pSt d]l;g slt 
jif{cufl8 lslgPsf] /x]5 < 

3.(a) Pp6f ;fd'bflos hª\undf nueu 20,000 7'nf ?vx¿ lyP . phf{ ;ª\s6sf sf/0f 
jflif{s ¿kdf pkef]Stfx¿n] OGwgsf nflu 8% ?vx¿ sf6\g] u/]sf eP 2 jif{;Dd hDdf 
slt cf]6f ?v sfl6Pnfg\ < o:tf ;d:ofx¿sf] ;dfwfgsf j}slNks pkfox¿sf af/]df 
5nkmn ug'{xf];\ .

(b)  Pp6f d]l;gsf] xfnsf] d"No ?= 5,00,000 5 . pSt d]l;gsf] d"No klxnf] jif{ 15% / 
To;kl5sf jif{x¿df j|mdzM 10% / 5% n] x|f; x'Fb} hfG5 eg] 3 jif{kl5 pSt d]l;gsf] d"No 
slt xf]nf < 

(c)  Pp6f ljb\o'tLo ;fdu|L pTkfbg pb\of]un] cfˆgf] ahf/ v:sb} uPsf sf/0f k|ltjif{ 10% 
sfdbf/ s6f}tL ub}{ n}hfg] 3f]if0ff u¥of] . To;}adf]lhd clxn] pSt pb\of]udf hDdf 40,000 
sfdbf/ sfo{/t 5g\ eg] 3 jif{cl3 pSt pb\of]udf slt sfdbf/ sfo{/t lyP < kTtf 
nufpg'xf];\ . 

4.  cf}ifwL k|of]usf sf/0fn] k|ltlbg 20% n] 3l6/x]sf] AofS6]l/ofsf] ;ª\Vof rf/ lbgkl5 hDdf  
1.6 × 108 eP5 eg] 4 lbg cufl8 pSt AofS6]l/off] ;ª\Vof slt lyof] xf]nf < 

5. rf/ rf/ hgfsf] ;d"x lgdf{0f u/L k|To]s ;d"x km/s km/s sDkgL, Uof/]h jf k;n jf 
cGo ;+:yfx¿df hfg'xf];\ . pSt ;+:yf jf lgsfodf k|of]u u/]sf cyjf ePsf ljb\o'tLo 
;fdu|L, d]l;; jf ;jf/L ;fwgsf] vl/bsf] ;dosf] d"No ;f]Wg'xf];\ . pSt ;fdu|LnfO{ 
clxn]sf] cj:yfdf a]Rg'kbf{ kg]{ d"No klg ;f]Wg'xf];\ . pSt ;fdu|L vl/bkZrft s] slt 
cfDbfgL eof] Tof] klg l6kf]6 ug'{xf];\ . dflysf tYofª\sx¿ k|of]u u/L pSt ;fdu|Lsf] 
d"No slt k|ltztn]] jflif{s ¿kdf 36]sf] /x]5 kTtf nufpg'xf];\ . ;fy} pSt d]l;g÷uf8L 
laj|mL ubf{ pgnfO{ slt k|ltzt gfkmf jf gf]S;fg x'G5 < k|ltj]bg tof/ u/L sIffdf k|:t't 
ug'{xf];\ .
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5.0 k'g/fjnf]sg (Review)

-s_ lbOPsf] lrq cWoog u/L tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M

1. dfly lbOPsf] lrq ABCD n] s'g cfs[ltnfO{ hgfpF5, n]Vg'xf];\ .

2. lrqsf] kl/ldlt (perimeter) slt PsfO x'G5, n]Vg'xf];\ .

3. lrqsf] kl/ldlt slt k|sf/n] lgsfNg ;lsG5, tL s] s] x'g\, pNn]v ug'{xf];\ .

4. lrqn] cf]u6]sf] ;txsf] If]qkmn slt ju{ PsfO x'G5 < 

5. pSt ;dtn ;txsf] If]qkmn slt tl/sfn] lgsfNg ;lsG5 < tL tl/sfx¿ pNn]v 
 ug'{xf];\ .

6. dflysf k|Zgx¿sf] pTt/sf] lgrf]8 s] s] x'g ;S5, n]Vg'xf];\ .

7. lrqdf Pp6f ljs0f{ (diagonal) lvRbf aGg] gofF lrqx¿ s] s] x'G5g\, k|:t't ug'{xf];\ . 

8. gofF ag]sf lrqx¿sf] If]qkmn slt slt ju{ PsfO x'G5, n]Vg'xf];\ .

9. k|Zg 7 / 8 sf pTt/sf cfwf/df s] s] lgisif{ lgsfNg ;lsG5, pNn]v ug'{xf];\ .

10. dflysf ;a} k|Zgx¿sf] pTt/sf cfwf/df Pp6f cg'R5]b tof/ ug'{xf];\ .

A B

CD

PsfO 5
;dtnLo ;tx (Plane Surfaces)
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-v_ lbPsf lrqx¿sf] cWoog u/L ;f]lwPsf k|Zgx¿sf] pTt/ n]Vg'xf];\ M

1. dflysf b'O{ cf]6f lrqx¿df /x]sf ;dfgtf / leGgtf kTtf nufpg'xf];\ .

2. b'j} lrqdf Ps Ps cf]6f ljs0f{ lvRbf aGg] gofF cfs[ltx¿ s] s] x'g\ < ltgLx¿sf] gfd n]Vg'xf];\ .

3. b'O{ lrqx¿lar s] s:tf] ;DaGw b]vfpg ;lsG5 < 

4. dflysf k|Zgx¿sf pTt/sf cfwf/df s] s:tf lgisif{x¿ lgsfNg ;lsG5 < ;"qab\w ¿kdf 
 n]Vg'xf];\ .

5.1 lqe'hsf] If]qkmn (Area of a triangle)

lj|mofsnfk 1

cfwf/ BC / prfO AD ePsf] Pp6f lqe'h ABC lvRg'xf];\ . 
To;kl5 prfO AD sf] dWolaGb'af6 cfwf/ BC ;Fu ;dfgfGt/ /]vf 
XY lvRg'xf];\ / lrqdf b]vfP h:t} rf/ cf]6f efux¿nfO{ 1, 2, 3 / 4 
n] hgfO s}FrLsf ;xfotfn] sf6\g'xf];\ . sf6]sf 6'j|mfx¿nfO{ lrqdf 
b]vfP h:t} u/L ldnfO Pp6f cfot agfpg'xf];\ .

A

CDB

A

X Y
3

h
4

B D C
21

cfwf/

X Y
34

B

b

C
21

l

lrq -s_ lrq -v_

D
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oxfF cfotsf] nDafO / lqe'hsf] cfwf/sf] gfk Pp6} ePsfn] a/fa/ x'G5 . cfotsf] prfO 

lqe'hsf] prfOsf] cfwf dfq x'G5 . cfotsf] prfO (b) =  h; hxfF h = lqe'hsf] prfO
xf] . lqe'hsf] If]qkmn / cfotsf] If] qkmn a/fa/ x'G5 .

ABC sf] If]qkmn = cfotsf] nDafO x rf}8fO 

  = BC x ( h) =  BC x AD

ct M  lqe'hsf] If]qkmn =  cfwf/ x prfO x'G5 .

;dsf]0f lqe'hsf] If]qkmn (Area of a right angled triangle)

xfdLnfO{ yfxf 5, s'g} klg lqe'hsf] If]qkmn 

=  x cfwf/ x prfO x'G5 .

cyf{t lqe'hsf] If]qkmn =   cfwf/ x prfO

         ABC =  x BC x AB

t;y{ ;dsf]0f lqe'hsf] If]qkmn =  x cfwf/ (b) x prfO (p)

          =   x bh   [ oxfF, b cfwf/ / h prfO x'G5 .]

;dafx' lqe'hsf] If]qkmn (Area of an equilateral triangle)

lj|mofsnfk 2

e'hfsf] nDafO a ePsf] Pp6f ;dafx' lqe'h ABC sf] /rgf 

ug'{xf];\ . cfwf/ BC sf] dWolaGb' D / zLif{laGb' A hf]8]/ nDa 
AD lvRg'xf];\ h;nfO{ lqe'h ABC sf] prfO klg elgG5 . 
;dsf]0f ADC df -s0f{_2 = -cfwf/)2 ± -nDa_2  x'G5 .

cyjf, a2 = + (h)2 

a2 =  + h2 = a2  -  = h2

cyjf,  cyjf, 

 

oxfF lqe'hsf] If]qkmn =  x cfwf/ x prfO ;"q k|of]u ug{ ;lsG5 .

A

a a

a
a/2 a/2

h

B
D

C

A

C B
cfwf/ (b)

nDa (p) 

jf prfO 
(h)

;dafx' lqe'hsf] zLif{laGb'af6 
cfwf/ e'hfdf lvlrPsf] nDan] 
cfwf/ e'hfnfO{ cfwf kfb{5 .
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;dafx' lqe'hsf] If]qkmn 

              


 

ctM ;dafx' ABC sf] If]qkmn  -e'hf_2  x'G5 .

;dlåafx' lqe'hsf] If]qkmn (Area of an isosceles triangle)

lj|mofsnfk 3

cfwf/ e'hf BC sf] gfk b PsfO / cGo b'O{ a/fa/ 
e'hfx¿ AB / AC sf] gfk a PsfO ePsf] ;dlåafx' lqe'h 
ABC sf] /rgf ug'{xf];\ . To;kl5 cfwf/ BC sf] dWolaGb' 
D / zLif{laGb' A af6 nDa AD lvRg'xf];\ . h'g ;f] lqe'hsf] 
prfO klg xf] . oxfF kfOyfuf]/; ;fWosf] k|of]u u/L 
prfO AD kTtf nufpg'xf];\ . 

;dsf]0f ADC af6

 (AD)2  = (AC)2 – (DC)2

    [AD n] BC nfO{ D laGb'df ;dlåefhg u5{ . ]

  

  

ca ABCsf] If]qkmn =  x cfwf/ x prfO

   

t;y{ ;dlåafx' lqe'hsf] If]qkmn , hxfF b = cfwf/ e'hf / a afFsL a/fa/ 
e'hfsf gfkx¿ x'g\ .

A

a a

b

h

B
D

C
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ljifdafx' lqe'hsf] If]qkmn (Area of a scalene triangle)

lj|mofsnfk 4

e'hf BC = a PsfO, CA = b PsfO / AB = c PsfO 
gfk ePsf ljifdafx' lqe'h ABC sf] /rgf ug'{xf];\ . 
zLif{laGb' A af6 cfwf/ e'hf BC sf] laGb' D df kg{] u/L 
nDa AD lvRg'xf];\ . To;kl5 DC = x PsfO gfk dfg]/ 
BD = (a - x) PsfO gfk hgfpg'xf];\ . oxfF lqe'hsf] 
kl/ldlt 2s dfGbf 2s = (a+b+c) x'G5 . 

 -cw{ kl/ldlt_

oxfF, ;dsf]0f ADC df  (AD)2 = (AC)2 – (DC)2

cyjf,  h2 = b2 – x2 ...... (i) / 

k]ml/, ;dsf]0f ADB df

  (AD)2 = (AB)2 – (BD)2

 cyjf, h2 = c2 – (a - x)2      .......... (ii)

;dLs/0f (i) / (ii) af6   c2 - (a - x)2 = b2 - x2

cyjf, c2 - (a2 - 2ax + x2) = b2 – x2

cyjf, c2 - a2 + 2ax - x2 = b2 - x2

cyjf, 2ax = b2 - x2 + x2 + a2 - c2

cyjf, 2ax = b2 + a2 - c2

 
x

ca, x sf] dfg ;dLs/0f (i) df k|lt:yfkg ubf{

A

B C
D

b

a

h

a-x x

c
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t/,  a + b + c = 2s

 a + b - c =  a + b + c - 2c = 2s - 2c = 2(s - c)

 c + a – b = a + b + c - 2b = 2s - 2b = 2(s - b)

 c - a + b = a + b + c - 2a = 2s - 2a = 2(s - a)

h 

 ABC sf] If]qkmn 

t;y{ e'hfx¿s]f gfk a, b / c ePsf] ljifdafx' lqe'h (scalene triangle) sf] If]qkmn 
 ju{ PsfO x'G5, hxfF s = cw{ kl/ldlt (semi perimeter) xf] .

pbfx/0f 1

cfwf/ e'hfsf] nDAffO 6 ;]=ld= / prfO 4 ;]=ld= ePsf] leq'hsf] If]qkmn lgsfNg'xf];\ .

;dfwfg 

oxfF, cfwf/ e'hf (b) = 6 ;]=ld=

 prfO (h) = 4 ;]=ld=

 lqe'hsf] If]qkmn = ?

 lqe'hsf] If]qkmn  =  x cfwf/ x prfO

    =  x 6 ;]=ld= x 4 ;]=ld=

    = 12 ju{ ;]=ld=
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pbfx/0f 2

lbOPsf] ;dsf]0f lqe'hsf] If]qkmn lgsfNg'xf];\ M

;dfwfg 

oxfF, s0f{ (AB) = 5 ;]=ld=

 cfwf/ (BC) = 4 ;]=ld=

 prfO (AC) = ?

 ;dsf]0f lqe'h ABC sf] If]qkmn = ?

AC2  = AB2 - BC2   [ kfOyfuf]/; ;fWocg';f/ ]

 = (5 ;]=ld=_2 – -4 ;]=ld=_2

 = 25 ;]=ld=2 – 16 ;]=ld=2

 = 9 ;]=ld=2  

 AC = 3 ;]=ld=

ca ABC sf] If]qkmn  =  x cfwf/ x nDa

    =  x 4 ;]=ld= x 3 ;]=ld= = 6 ju{ ;]=ld=

pbfx/0f 3  

lbOPsf]] rt'e'{hsf] If]qkmn lgsfNg'xf];\ .

;dfwfg 

oxfF, rt'e'{hdf b'O{ cf]6f ;dlåafx' lqe'h 5g\ .

dfgf}F, a
1
 = 4.5 ;]=ld= / a

2
 = 4 ;]=ld=

b1 = 3 ;]=ld= / b2 = 3 ;]=ld=

rt'e'{h ABCD sf] If]qkmn = ABD sf] If]qkmn + BCD sf] If]qkmn

rt'e'{hsf] If]qkmn 

        ju{ ;]=ld=

        ju{ ;]=ld=

        ju{ ;]=ld=

4.5 ;]=ld=A B

CD

4 ;]=ld=

4.5 ;
]=ld=

4 ;]=ld=

5 ;]=ld=

4 ;]=ld=

A

?

B C
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   ju{ ;]=ld=

  = 0.75 x 15.91 ju{ ;]=ld=

  = 11.93 ju{ ;]=ld=

pbfx/0f 4 

lbOPsf] rª\uf (Kite) sf] If]qkmn kTtf nufpg'xf];\ .

;dfwfg

oxfF, rª\ufsf] ljs0f{ (d1) = (2+4) ;]=ld= = 6 ;]=ld=

 rª\ufsf] ljs0f{ (d
2
) = (2+2) ;]=ld= = 4 ;]=ld=

 rª\ufsf] If]qkmn = ?

rª\ufsf] If]qkmn =  x d1 x d2

   =  x 6 ;]=ld= x 4 ;]=ld=  = 12 ju{ ;]=ld=

pbfx/0f 5 

Pp6f lqe'hsf e'hfx¿sf] nDafO j|mdzM 13 ;]=ld=, 14 ;]=ld= / 15 ;]=ld= eP To;sf] If]qkmn 
lgsfNg'xf];\ .

;dfwfg 

oxfF, dfgf}F,

a = 13 ;]=ld= b = 14 ;]=ld= c = 15 ;]=ld=

2s = (a + b + c)

 = (13 + 14 + 15) ;]=ld=  = 42 ;]=ld==

s = 21 ;]=ld=

lqe'hsf] If]qkmn      

    ju{ ;]=ld=

    ju{ ;]=ld=

     ju{ ;]=ld=

   = 84 ju{ ;]=ld=

2 ;]=ld=

2 ;]=ld=

2 ;]=ld= 4 ;]=ld=

D

A

B

C
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pbfx/0f 6 

cfwf/ e'hfsf] nDafO 16 ;]=ld= ePsf] Pp6f ;dlåafx' lqe'hsf] If]qkmn 120 ju{ ;]=ld= eP 
afFsL e'hfsf] gfk kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, oxfF, a/fa/ e'hfx¿ AB = AC = a 5g\ / cfwf/ BC = 16 ;]=ld= 5 .

;dlåafx' lqe'hsf] If]qkmn  

    120 

   cyjf, 120 

   cyjf, 30 

   cyjf, 15 

      cyjf, 225 = a2 – 64   

   cyjf, 225 + 64 = a2

   cyjf,  289 = a2

   a = 17 ;]=ld=

pbfx/0f 7

cw{ kl/ldlt 10 ;]=ld= / Pp6f e'hfsf] gfk 9 ;]=ld= ePsf] Pp6f lqe'hsf] If]qkmn  ju{ 
;]=ld= 5 eg] pSt lqe'hsf afFsL e'hfx¿sf] gfk kTtf nufpg'xf];\ .

;dfwfg

oxfF, cw{ kl/ldlt (s) = 10 ;]=ld=

 Pp6f e'hf (a) = 9 ;]=ld=

 If]qkmn (A) =  ju{ ;]=ld=

 afFsL e'hfx¿ b = ? / c = ?

 ca, a + b + c = 2s = 2 x 10

 cyjf, a + b + c = 20

 cyjf,   b + c = 20 - 9 = 11

A

CB
16 ;]=ld=
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lqe'hsf] If]qkmn 

cyjf, 

cyjf,   [b + c = 11]

cyjf, 

cyjf, (6)2 = 2(10b – b2 – 10 + b)   [ b'j}tk{m ju{ ubf{]

cyjf, 36 = 2(-b2 + 11b - 10)

cyjf, 18 = -b2 + 11b - 10

cyjf, 18 + b2 – 11b + 10 = 0

cyjf, b2 – 11b + 28 = 0

cyjf, b2 – 4b – 7b + 28 = 0

cyjf, b(b – 4) – 7(b - 4) = 0

cyjf (b – 4) (b – 7) = 0

cyjf, b - 4 = 0  cyjf, b - 7 = 0

 b = 4 cyjf b = 7

b sf] dfg b + c = 11 df k|lt:yfkg ubf{

c = 11 - 4 = 7 cyjf c = 11 - 7 =  4

t;y{ afFsL e'hfx¿sf] dfg 4 ;]=ld= / 7 ;]=ld= x'G5 .

cEof; 5.1

1. lbOPsf lrqx¿sf] If]qkmn lgsfNg'xf];\ M

A

B

C

D

5 ;
]=ld

=

7.5 ;]=ld=

4.5 ;]=ld=

5 ;]=ld=

12 ;]=ld=

4 ;]=ld= 3 ;]=ld=

A

A

A A

A

B

B

(a)

(d)

(b)

(e) (f)

(c)

B B

B

C

C

C

C
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2. tn lbPsf ;dtn ;txsf] Ifq]kmn lgsfNg'xf];\ M

(a)

(c)

(b)

(d)

2 ;]=ld=

2 ;]=ld= 3 ;]=ld=

A

B

C

D

5 ;]=ld=

5 ;]=ld=

3.2 ;]=ld= 3 ;]=ld=

5 ;]=ld=

5.3 ;]=ld=

6 ;]=ld=

D D

C C

A A

B B

3. e'hfx¿sf] gfk 12 ;]=ld= ePsf] ;dafx' lqe'hsf] If]qkmn lgsfNg'xf];\ .

4. Pp6f ;dsf]0f lqe'hfsf/ hUufsf] ;aeGbf nfdf] lsgf/fsf] nDafO 74 ld6/ / csf]{ 
 Pp6f lsgf/f 70 ld6/ 5 . pSt hUufsf] If]qkmn lgsfNg'xf];\ .

5. ;dsf]0f ;dlåafx' lqe'hfsf/ hUufsf] b'O{ cf]6f a/fa/ lsgf/fx¿dWo] Pp6f lsgf/fsf] 
 nDafO 10 ld6/ 5 eg] To;sf] If]qkmn / afFsL lsgf/fsf] nDafO kTtf nufpg'x]f;\ .

6. s'g} lqe'hsf] Pp6f e'hfsf] nDafO 10 ;]=ld= / To;sf] If]qkmn 60 ju{ ;]=ld= 5, olb 
 pSt lqe'h ;dlåafx' xf] eg] a/fa/ e'hfx¿sf] gfk kTtf nufpg'xf];\ .

7. Pp6f lqe'hfsf/ hUufsf lsgf/fx¿ 12 : 17 : 25 sf] cg'kftdf 5g\ / kl/ldlt 540 lkm6 
 5 . pSt hUufsf] If]qkmn slt x'G5 < kTtf nufpg'xf];\ .

8. If]qkmn 336 ju{ ld6/ / kl/ldlt 84 ld6/ ePsf] Pp6f lqe'hfsf/ hUufsf] Pp6f 
 lsgf/fsf] nDafO 26 ld6/ 5 . pSt hUufsf] afFsL b'O{ cf]6f lsgf/fsf] gfk lgsfNg'xf];\ .

9. Pp6f ;dafx' lqe'hfsf/ hUufsf] If]qkmn  ju{ ld6/ 5 eg] pSt hUufsf] k|To]s 
 lsgf/fsf] nDafO kTtf nufpg'xf];\ .

10. Pp6f e'hfsf] gfk 4 ld6/ ePsf] lqe'hsf] If]qkmn  ju{ ld6/ / kl/ldlt 18 
 ld6/ 5g\ . To;sf afFsL b'O{ e'hfx¿sf] gfk kTtf nufpg'xf];\ .

A

CD

B
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6.0  k'g/fjnf]sg (Review) 

 tnsf lrqx¿ cjnf]sg u/L ;f]lwPsf k|Zgsf] pTt/ kTtf nufpg'xf];\ M

  (i)   (ii)            (iii)        (iv)

1.  dfly lbOPsf lrqx¿sf] ;d"xdf slt k|sf/sf cfs[ltx¿ 5g\ < tL cfs[ltx¿sf] gfd 
n]vL ltgLx¿lar kfOg] ;dfgtf / leGgtf tflnsfdf k|:t't ug'{xf];\ .

2.  dfly lbOPsf lrqx¿n] cf]u6]sf] ;txnfO{ s] elgG5 < ltgsf] PsfO s] x'G5,  n]Vg'xf];\ . 

3.  dfly lbOPsf] lrqx¿sf] kl/ldlt (Perimeter) / If]qkmn (Area) lgsfNbf ltgLx¿sf] 
PsfOdf s] cGt/ kfOG5 < sf/0f lbP/ n]Vg'xf];\ . 

6.1  a]ngf (Cylinder) 

 (a) a]ngfsf] ;txsf] If]qkmn (Surface area of the cylinder) 

lj|mofsnfk 1

tnsf] lrqdf b]vfP h:t} Pp6f cfotfsf/ sfuh lng'xf];\ . To;sf] b'O{ ljk/Lt 
rf}8fOsf lsgf/fx¿ Ps cfk;df hf]8]/ afF;sf] 9'ª\u|f]sf] jf kmnfdsf] 9'ª\u|f] cfsf/ 
agfpg'xf];\ . o;/L cfotfsf/ sfuhaf6 agfOPsf] 9'ª\u|f] cfsf/sf] j:t'nfO{ s] 
elgG5 < o;df slt lsl;dsf ;tx 5g\ < 9'ª\u|f]sf cfsf/sf] b'O{ ljk/Ltlt/ ag]
sf j[Ttfsf/ efu h'g cfotsf] rf}8fOaf6 ag]sf] 5g\ . pSt 9'ª\u|f] cfsf/sf] j:t'sf] 
nDafO prfOdf ablnPsf] 5 . oxfF 9'ª\u|fsf] jj|m ;txsf]] If]qkmn = sfuhsf] -a]ngfsf]_ 
If]qkmn  = rf}8fO X nDafO = j[Ttsf] kl/lw X prfO = 2πr × h = 2πrh  ju{ PsfO 

    

 

l 

b 

 d 

r 

PsfO 6
a]ngf / uf]nf (Cylinder and Sphere)

hxfF r = a]ngfsf] cw{Jof;
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a]ngfsf] jj|m ;txsf] If]qkmndf a]ngfsf] b'O{lt/sf j[Ttsf] If]qkmn hf]8\g'xf];\ . 

a]ngfsf] jj|m ;txsf] If]qkmn +  b'O{ cf]6f j[Ttsf] If]qkmn =2πrh + 2πr2, 

hxfF r2 = j[Ttsf] If]qkmn xf] .

t;y{ a]ngfsf] k'/f ;txsf] If]qkmn (TSA) = 2πr(h + r) ju{ PsfO / a]ngfsf] k'/f ;txsf] 
If]qkmn = 2πr(h + r)  ju{ PsfO x'G5 . 

pbfx/0f 1

lbOPsf] a]ngfsf] ;dtn ;tx jj|m ;tx tyf k'/f ;txsf] If]qkmn lgsfNg'xf];\ . 

;dfwfg 

oxfF, a]ngfsf] prfO (h) = 14 ;]=ld= 

 a]ngfsf] cw{Jof; (r) = d/2=7 ;]=ld=/2 = 3.5 ;]=ld= 

 a]ngfsf] jj|m ;txsf] If]qkmn = ?

 a]ngfsf] ;dtn ;txsf] If]qkmn = ? 

 a]ngfsf] k'/f ;txsf] If]qkmn  = ? 

 xfdLnfO{ yfxf 5, 

a]ngfsf] jj|m ;txsf] If]qkmn    = 2πrh

 =44 × 7  = 308 ju{ ;]=ld=

a]ngfsf] ;dtn ;txsf] If]qkmn  = b'O{ cf]6f j[Ttsf] If]qkmn

=22×3.5 =77.0  ju{ ;]=ld= 

a]ngfsf] k'/f ;txsf] If]qkmn = jj|m ;txsf] If]qkmn + ;dtn ;txsf] If]qkmn 

= (308 + 77) ju{ ;]=ld= 

= 385 ju{ ;]=ld=

 
14 ;]=ld= 

7 ;]=ld= 
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pbfx/0f 2

prfO / Jof;sf] of]ukmn 28 ;]=ld= tyf jj|m ;txsf] If]qkmn 462 ju{ ;]=ld= ePsf] Pp6f 
a]ngfsf] k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

;dfwfg  

oxfF, a]ngfsf] prfO (h) / Jof; (d) sf] of]ukmn = 28 ;]=ld= 

 jj|m ;txsf] If]qkmn (CSA) = 462 ju{ ;]=ld= 

 a]ngfsf] k'/f ;txsf] If]qkmn (TSA) = ?

lbOPsf]af6, a]ngfsf] prfO / Jof;sf] of]ukmn, h + d = 28 cm

 cyjf,  d = 28 - h....... (i)

    jj|m ;txsf] If]qkmn (CSA) = 462 cm2

 cyjf πdh = 462 cm2

  
 

;dLs/0f (i) / (ii) af6 

  


 cyjf, 28h – h2 = 147

 cyjf, h2 – 28h + 147 = 0

 cyjf, h2 – 7h – 21h + 147 = 0

 cyjf, h(h-7) – 21(h – 7) = 0

 cyjf, (h – 7)(h – 21) = 0

 t;y{ h – 7 = 0  cyjf  h — 21 = 0

 t;y{ h = 7 cyjf, h= 21

 ctM  d = 28-7 =21 ;]=ld= cyjf, d = 28 – 21 = 7 ;]=ld= 

 cyjf, r = 10.5 ;]=ld= jf r = 3.5 ;]=ld= / h = 7 ;]=ld= jf h = 21 ;]=ld= 

ca, r = 3.5 cm / h = 21 cm x'Fbf a]ngfsf] k'/f ;txsf] If]qkmn 

 ju{ ;]=ld= 

= 22 × 24.5 ju{ ;]=ld= 

=539 ju{ ;]=ld= 

k'gM r = 10.5 ;]=ld= / h = 7 x'Fbf a]ngfsf] k'/f ;txsf] If]qkmn slt x'G5 < kTtf nufpg'xf];\ .

 

d 

h 
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pbfx/0f 3

Pp6f a]ngfsf] prfO / cw{Jof;sf] of]ukmn 10.5 ;]=ld= tyf ltgLx¿sf] km/s 3.5 ;]=ld= 
eP jj|m ;txsf] If]qkmn lgsfNg'xf];\ .

;dfwfg 

 oxfF, a]ngsf] cw{Jof; / prfOsf] of]ukmn = 10.5 ;]=ld=

  r + h = 10.5 ;]=ld= .......... (i)

a]ngfsf] prfO / cw{Jof;sf] km/s = 3.5 ;]=ld=

  h - r = 3.5 ;]=ld= ............ (ii)

 jj|m ;txsf] If]qkmn = ? 

 ;dLs/0f (i) / (ii) hf]8bf

  h + r = 10.5

  h - r = 3.5

  2h = 14 

 h=7 ;]=ld= 

h sf] dfg ;dLs/0f (i) df k|lt:yfkg ubf{ 

r = 10.5 - 7 = 3.5 ;]=ld=

a]ngfsf] jj|m ;txsf] If]qkmn (CSA)    = 2πrh 

                                                     ju{ ;]=ld= =154 ;]=ld=

(b)  a]ngfsf] cfotg (Volume of Cylinder) 

 3gfsf/ 7f]; j:t'sf] cfotg kTtf nufpg] ;"qsf] ljZn]if0f ub}{ a]ngfsf] cfotg s;/L 
 kTtf nufpg ;lsG5, 5nkmn ug'{xf];\ . 

 a]ngfsf] cfotg (V)  = a]ngfsf] cfwf/sf] If]qkmn x a]ngfsf] prfO 

             = j[Ttsf] If]qkmn x prfO     [a]ngfsf] cfwf/ j[Ttfsf/ x'g] ePsfn]]

           = πr2h 3g PsfO
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pbfx/0f 4

s'g} a]ngfsf] cfwf/sf] cw{Jof; 7 ;]=ld= / prfO 14 ;]=ld= 5 eg] ;f] a]ngfsf] cfotg 
lgsfNg'xf];\ .

;dfwfg  

oxfF, a]ngfsf] prfO (h) = 14 ;]=ld= 

a]ngfsf] cfwf/sf] cw{Jof; (r) = 7 ;]=ld= 

a]ngfsf] cfotg (V) = ? 

xfdLnfO{ yfxfF 5, 

a]ngfsf] cfotg (V) = cfwf/sf] If]qkmn x prfO 

      = πr2 h    

            ju{ 3g ;]=ld= 

            3g ;]=ld= 

        = (22 × 7 × 14) 3g ;]=ld= 

                   = 2156 3g ;]=ld= 

pbfx/0f 5

Pp6f a]ngfsf] cfwf/sf] If]qkmn 154 ju{ ;]=ld= tyf cw{Jof; / prfOsf] of]ukmn 20 ;]=ld= 5 
eg] o;sf] jj|m ;txsf] If]qkmn / cfotg lgsfNg'xf];\ . 

;dfwfg 

 oxfF, a]ngfsf] cfwf/sf] If]qkmn =154 ju{ ;]=ld= 

 a]ngfsf] cw{Jof; / prfOsf] of]ukmn = 20 ;]=ld= 

   cyjf, r + h = 20 ;]=ld=

 a]ngfsf] jj|m ;txsf] If]qkmn (CSA) =  ?

 a]ngfsf] cfotg (V) = ? 

k|Zgfg';f/, a]ngfsf] cfwf/sf] If]qkmn = 154 ju{ ;]=ld= 

cyjf, r

 

h = 14 ;]=ld=

7 ;]=ld=
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cyjf, r   ;]=ld=

r   ;]=ld=

cw{Jof; (r) = 7 ;]=ld= 

t/, r +h = 20 ;]=ld= 

h = (20 – 7) ;]=ld=  = 13 ;]=ld= 

jj|m ;txsf] If]qkmn (CSA) = 2πrh 

 ju{ ;]=ld=

= 44 × 13 ju{ ;]=ld= = 572 ju{ ;]=ld= 

k'gM cfotg (V)  = πr2h

 3g ;]=ld= 

= 22 × 7 × 13 3g ;]=ld= = 2002  3g ;]=ld= 

pbfx/0f 6

Pp6f a]ngfsf] cfotg 1584 3g ;]=ld= tyf To;sf] prfO / cw{Jof;sf] km/s 8 ;]=ld= eP ;f] 
a]ngfsf] k'/f ;txsf] If]qkmn lgsfNg'xf];\ . 

;dfwfg 

 oxfF, a]ngfsf] cfotg (V) = 1584 3g ;]=ld= 

 a]ngfsf] prfO / cw{Jof;sf] km/s (h - r) = 8 ;]=ld= 

 a]ngfsf] k'/f ;txsf] If]qkmn = ? 

 xfdLnfO yfxf 5, 

  a]ngsf] cfotg (V) = πr2 h

cyjf  

 cyjf, 22r2 h = 1584 × 7     

 cyjf, r2 (r + 8) = 504

 cyjf, r3 + 8r2 – 504 = 0
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 cyjf, r3 – 6r2 + 14r2  – 84r + 84r – 504 = 0

 cyjf,  r2(r – 6) + 14r(r – 6) + 84(r – 6) = 0

 cyjf, (r – 6)(r2 + 14r + 84) = 0

 r = 6 ;]=ld= [ oxfF r sf] dfg k"0f{ ;ª\Vofsf ¿kdf cfpg] ePsfn] bf];|f] ;dLs/0faf6 r lgsfNg 
cfjZos 5}g ]

h = 6 + 8 = 14 ;]=ld= / r + h = 20 

 k'/f ;txsf] If]qkmn (TSA) = 2πr(r + h) ju{ PsfO

 ju{ ;]=ld= 

 = 754.28  ju{ ;]=ld= 

cEof; 6.1

1. tn lbOPsf gfkcg';f/sf] a]ngfsf] jj|m ;tx / k'/f ;txsf] If]qkmn lgsfNg'xf]; \ M

(i) cw{Jof; (r) = 3.5 ;]=ld= / prfO (h) = 5 ;]=ld=

(ii) cw{Jof; (r) = 2.1 ;]=ld= / prfO (h) = 6 ;]=ld=

(iii) cw{Jof; (r) = 2.8 ;]=ld= / prfO (h) = 7 ;]=ld=

(iv) cw{Jof; (r) = 4.2 ;]=ld= / prfO (h) = 4.9 ;]=ld=

2.   tn lbOPsf a]ngfx¿sf] jj|m ;tx / k'/f ;txsf] If]qkmn lgsfNg'xf];\ M

 

14 ;]=ld= 10.5 ;]=ld=

 

7 ;]=ld=

 

(a) (b) (c)
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3.  olb Pp6f a]ngfsf] cfwf/sf] cw{Jof; / prfOsf] of]ukmn 21 ;]=ld= / jj|m ;txsf] 
 If]qkmn 616 ju{ ;]=ld= eP pSt a]ngfsf] k'/f ;txsf] If]qkmn lgsfNg'xf];\ . 

4.  jj|m ;txsf] If]qkmn 1848 ju{ ;]=ld= tyf cw{Jof; / prfOsf] of]ukmn 35 ;]=ld= ePsf] 
 s'g} a]ngfsf] ;dtn ;tx / k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

5.  prfO / cw{Jof;sf] km/s 14 ;]=ld= tyf ltgLx¿sf] of]ukmn 42 ;]=ld= ePsf] Pp6f 
 a]ngfsf] k'/f ;txsf] If]qkmn tyf cw{Jof; / prfOsf] cg'kft lgsfNg'xf];\ . 

6.  Pp6f a]ngfsf] cfwf/sf] cw{Jof; / prfOsf] cg'kft 1:3 / ltgLx¿sf] of]ukmn 56 ;]=ld= 
 eP To;sf] jj|m ;txsf] If]qkmn / k'/f ;txsf] If]qkmn lgsfNg'xf];\ . 

7.  Pp6f a]ngfsf/ sf7sf] d'9fsf] nDafO 1.5 ld6/ tyf To;sf] cfwf/sf] cw{Jof; 42 ;]=ld= 
eP pSt sf7sf] d'9fsf] cfotg slt x'G5 < 

8.  Pp6f a]ngfsf] jj|m ;txsf] If]qkmn To;sf] cfwf/sf] If]qkmnsf] b'O{ u'0ff 5 Pjd\ prfO / 
 cw{Jof;sf] of]ukmn 28 ;]=ld= 5 eg] pSt a]ngfsf] cfotg lgsfNg'xf];\ . 

9.  Pp6f a]ngfsf] jj|m ;txs]f If]qkmn 924 ju{ ;]=ld= tyf To;sf] cfwf/sf] cw{Jof; / 
 prfOsf] cg'kft 1:3 5 . pSt a]ngfsf] cfwf/sf] If]qkmn / cfotg lgsfNg'xf];\ . 

10.  cw{Jof;sf] bf]Aa/ prfO ePsf] Pp6f a]ngfsf] cfotg 17248 3g ;]=ld= 5 eg] pSt a]ngfsf] 
 jj|m ;txnfO{ a]g{ Go"gtd slt ju{ ;]=ld= sfuhsf] cfjZostf kb{5, lgsfNg'xf];\ . 

11. s'g} a]ngfsf] cfwf/sf] If]qkmn 308 ju{ ld6/ / To;sf] cfotg 1540 3g ld6/ 5 . ;f] 
 a]ngfsf] cfwf/sf] kl/lw / jj|m ;txsf] If]qkmn lgsfNg'xf];\ . 

12.  nueu 500 ln6/ kfgL c6fpg] a]ngfsf/ kfgL 6\ofª\sL lgdf{0f ug{sf nflu cfjZos ss{6 
 kftfsf] cg'dflgt If]qkmn lgsfNg'xf];\ .

13. nDafO / rf}8fO j|mdzM 21 ;]=ld= / 14 ;]=ld= ePsf] Pp6f cfotsf/ sfuhaf6 
 nDafO / rf}8fOnfO{ cfwf/ lnO{ j|mdzM b'O{ cf]6f a]ngf agfpg'xf];\ . tL a]ngfx¿dWo] 
 s'gsf] cfotg a9L x'G5, kTtf nufpg'xf];\ .

14. tkfO{Fsf] ljb\ofno jf 3/df ePsf kfgL 6\ofª\\sL, 8«d, Ogf/ cflbsf] dfkg u/L ltgLx¿sf] 
jj|m ;tx / k'/f ;txsf] If]qkmn lgsfNg'xf];\ . ;fy} ltgLx¿df s] s:tf j:t'x¿ /fVg] 
ul/G5 < ltgLx¿sf] cfotg klg lgsfNg'xf];\ . 
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6.2 (a) uf]nfsf] ;txsf] If]qkmn (Surface area of sphere) 

lj|mofsnfk 1 M

 

h = 2r 

c = 2r 

Jof; / prfO a/fa/ ePsf] Pp6f a]ngf 
lng'xf];\ . ;f]xL a]ngfsf] Jof; a/fa/ Jof; ePsf] 
Pp6f uf]nf klg lng'xf];\ . a]ngfsf] jj|m ;tx 9fSg] 
u/L wfuf]n] a]g'{xf];\ . ;f]xL wfuf] lems]/ gbf]xf]l/g] 
u/L uf]nfnfO{ a]g'{xf];\ . h;af6 a]ngfsf] jj|m 
;txsf] If]qkmn / uf]nfsf] ;txsf] If]qkmn a/fa/ 
ePsf] b]lvG5 . t;y{ uf]nfsf] ;txsf] If]qkmn (a) 

= a]ngfsf] jj|m ;txsf] If]qkmn x'G5 .

 

h = 2r 

c = 2r 

= a]ngfsf] cfwf/sf] kl/lw x a]ngfsf] prfO
= c x h  (c = a]ngfsf] cfwf/sf] kl/lw / h = a]ngfsf] prfO_

= c x d

=  2r x (2r)  [  h = d = 2r, c = 2r)

= 4r2

 uf]nfsf] k'/f ;txsf] If]qkmn (A) = 4r2 x'G5 .

lj|mofsnfk 2

Pp6f uf]nf lng'xf];\ / pSt uf]nfsf] Jof; 
a/fa/sf] prfO / Jof; ePsf] Pp6f a]ngf lrqdf 
b]vfPsf] h:t} u/L lgdf{0f ug'{xf];\ . o;/L lgdf0f{ ul/Psf] 
a]ngfleq uf]nf l7Ss c6\g ;S5 . ca a]ngfsf] 
prfOsf] dWo efuaf6 a]ngfnfO{ 3'dfpFb} uf]nfnfO{ 
x]g'{xf];\ . uf]nfsf] ;txnfO{ a]ngfsf] jj|m ;txn] 
k'/} 3]l/Psf] b]lvG5 . t;y{ uf]nfsf] ;txsf] 
If]qkmn = a]ngfsf] jj|m ;txsf] If]qkmn = a]ngfsf] 
cfwf/sf] kl/lw  a]ngfsf] prfO  

t;y{ uf]nfsf] ;txsf] If]qkmn (SA of sphere) = 4r2  ju{ PsfO

(b) uf]nfsf] cfotg (Volume of sphere) 

lj|mofsnfk 1 

a/fa/ Jof; ePsf Pp6f uf]nf / Pp6f a]ngf lng'xf];\ . a]ngfsf] Jof; / prfO klg 
a/fa/ lng'k5{ . a]ngfdf kfgL eg'{xf];\ / pSt kfgLnfO{ gfKg] efF8f] (Measuring cylinder) df lj:tf/} 
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vGofpg'xf];\ . To;kl5 a]ngfdf uf]nfnfO{ lrqdf b]vfP h:t} ldnfP/ /fVg'xf];\ . gfKg] 
efF8f]df /x]sf] kfgL k'gM uf]nf;lxtsf] a]ngfdf vGofpg'xf];\ . o;/L vGofpFbf uf]nf;lxtsf] 
a]ngfdf Ps ltxfO kfgL dfq c6fpF5 / afFsL kfgL gfKg] ef8f]d} afFsL /xG5 . b'O{ ltxfO{ kfgL uf]nfn] 
cf]u6]sf] cyjf lj:yflkt u/]sf] b]lvG5 . h;sf] cy{ uf]nfn] a]ngfsf] b'O{ ltxfO cfotg cf]u6]

sf] hgfpF5 . t;y{ uf]nfsf] cfotg (V) = -a]ngfsf] cfotg_ x'G5 .

cyjf V  =  -a]ngfsf] cfwf/sf] If]qkmn x a]ngfsf] prfO_

  = (A ×h)  (A = a]ngfsf] cfwf/sf] If]qkmn / h = a]ngfsf] prfO_

  =  (πr2 × d) 

  =  (πr2 × 2r)

  = (2πr3)

  =  πr3

t;y{ uf]nfsf] cfotg (V) =  πr3   x'G5, hxfF r = uf]nfsf] cw{Jof; xf] .

lj|mofsnfk 2 

   

r 

(i)           (ii) (iii) (iv)  

km/s km/s /ªsf t/ ;dfg cw{Jof;sf 20 cf]6f j[Ttx¿ sDkf;sf] ;xfotfaf6 tof/ 
ug'{xf];\ . cw{Jof; 4 ;]=ld= b]lv 6 ;]=ld= ;Ddsf] lng' pko'St x'G5 . To;kl5 k|To]s j[TtnfO{ 
lrqdf b]vfP h:t} cf7 a/fa/ efudf ljefhg ug'{xf];\ . k|To]s j[Ttsf] ltg efu sf6]/ 
x6fpg'xf];\ / afFsL kfFr efuaf6 dflysf] t];|f] lrq h:t} u/L lk/fld8 agfpg'xf];\ . o:tf 20 
cf]6f lk/fld8x¿ tof/ eO;s]kl5 3-3 cf]6fsf rf/ ;d"x / 4-4 cf]6fsf b'O{ ;d"xdf ljefhg 
u/L km]lasnn] 6fF:g'xf];\ . o;/L ;d"xsf] ljefhgdf km]lasnn] 6fFl;;s]kl5 s]xL a]/ ;'Sg 
lbO;s]kl5 4-4 ;d"xsfdf 3-3 ;d"xsf lk/fld8 km]lasnn] 6fF:b} hfg'xf];\ . o;/L Pp6f uf]nfsf] 
Pp6f df]8]n tof/ x'G5 . oxfF uf]nfsf] cfotg = 20 cf]6f lk/fld8x¿sf] cfotg x'G5 .
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ctM uf]nfsf] cfotg = 20 (  x cfwf/sf] If]qkmn x prfO) 

   = 20( ) × (a) × (r)         [   lk/fld8sf] prfO = cw{Jof;]

   = 20( )ar,           hxfF a = lk/fld8sf] cfwf/sf] If]qkmn 

   = (20a)r,                    20a = 20 cf]6f lk/fld8sf] cfwf/x¿sf] If]qkmn

   = (4πr2)r   [20  cf]6f lk/fld8sf] cfwf/sf] If]qkmnaf6 uf]nfsf] ;tx aG5 ]

   =( )πr3 

 t;y{, uf]nfsf] cfotg (V) =( )πr3  3g PsfO x'G5 .

(c) cw{uf]nfsf] ;txsf] If]qkmn / cfotg (Surface Area and Volume of Hemisphere) 

 oxfF, cw{uf]nfsf] ;txsf] If]qkmn = cw{uf]nfsf] jj|m ;txsf] If]qkmn + j[Ttsf] If]qkmn 

                                      = 2πr2 + πr2        = 3πr2                 

t;y{ cw{uf]nfsf] k'/f ;txsf] If]qkmn =3πr2  ju{ PsfO x'G5 . 

To:t} u/L cw{uf]nfsf] cfotg (V)  = -uf]nfsf] cfotg_ 

 

t;y{ cw{uf]nfsf] cfotg (V) 3g PsfO x'G5 . 

pbfx/0f 1 

cw{Jof; 3.5 ;]=ld= ePsf] Pp6f uf]nfsf] ;txsf] If]qkmn / cfotg lgsfNg'xf];\ .

;dfwfg  

oxfF, cw{Jof; (r) =3.5 ;]=ld= 

 uf]nfsf] ;txsf] If]qkmn (SA) = ?

 uf]nfsf] cfotg (V) = ? 

 xfdLnfO{ yfxf 5,
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 uf]nfsf] ;txsf] If]qkmn (SA) = 4πr2 ju{ PsfO

 ju{ ;]=ld=

 ju{ ;]=ld= 

  ju{ ;]=ld= 

= 154 ju{ ;]=ld=

uf]nfsf] cfotg (V) =  πr3  3g PsfO

                     3g ;]=ld= 

            3g ;]=ld= 

                     3g ;]=ld=

           = 179.67 3g ;]=ld= 

pbfx/0f 2

;txsf] If]qkmn 616 ju{ ;]=ld= ePsf] Pp6f uf]nfsf] cfotg lgsfNg'xf];\ .

;dfwfg 

oxfF, uf]nfsf] ;txsf] If]qkmn (S.A) = 616 ju{ ;]=ld= 

 uf]nfsf] cfotg (V) = ? 

xfdLnfO{ yfxf 5, uf]nfsf] ;txsf] If]qkmn (SA) = 4πr2 ju{ PsfO

 4πr2 = 616 ju{ ;]=ld= 

 ju{ ;]=ld= 

 ju{ ;]=ld= 

 ju{ ;]=ld= 

= 72  ju{ ;]=ld=
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 r = 7 ;]=ld= 

 uf]nfsf] cfotg (V)=  πr3  3g ;]=ld=

 3g ;]=ld= 

 3g ;]=ld= 

  3g ;]=ld= 

 = 1437.33  3g ;]=ld= 

pbfx/0f 3

cw{Jof;nfO{ cfwf ubf{ s'g} uf]nfsf] cfotg / ;txsf] If]qkmndf slt slt km/s knf{ < kTtf 
nufpg'xf];\ . 

;dfwfg 

oxfF, uf]nfsf] ;'?sf] cw{Jof; (r1) = x PsfO dfGbf 

uf]nfsf] ;'?sf] ;txsf] If]qkmn (S.A1.) = 4πx2  ju{ PsfO 

uf]nfsf] ;'?sf] cfotg (V1 ) =  πx3  3g PsfO 

cw{Jof; cfwf ubf{{  PsfO 

 uf]nfsf] ;txsf] If]qkmn  ju{ PsfO 

   ju{ PsfO

  = πx2 ju{ PsfO 

 uf]nfsf] ;txsf] km/s = (4πx2 – πx2) ju{ PsfO = 3πx2  ju{ PsfO

cfotg  3g PsfO 

 3g PsfO 

  3g PsfO 
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cfotgsf] km/s

3g PsfO 

 3g PsfO 

 3g PsfO 

o;/L b]lvg] km/snfO{ cg'kftsf] ¿kdf klg JoSt ug'{xf];\ .

pbfx/0f 4 

cw{Jof; j|mdzM 3 ;]=ld=, 5 ;]=ld= / 7 ;]=ld= ePsf ltg cf]6f uf]nfx¿nfO{ kufn]/ Pp6} uf]nf 
agfpFbf gofF uf]nfsf] Jof; slt x'G5, lgsfNg'xf];\ . 

;dfwfg  

oxfF, klxnf] uf]nfsf] cw{Jof; (r1 ) = 3 ;]=ld= 

bf];|f] uf]nfsf] cw{Jof; (r
2
) = 5 ;]=ld= 

t];|f] uf]nfsf] cw{Jof; (r3) = 7  ;]=ld= 

V1, V2, V3 nfO{ j|mdzM ltg cf]6f uf]nfsf] cfotg dfGbf 

s'n cfotg (V)       = V1 + V2 + V3 3g PsfO 

 3g ;]=ld=

 3g ;]=ld= 

 3g ;]=ld=

ca, gofF uf]nfsf] cw{Jof; R dfGbf,

 3g ;]=ld=

 R3 = 495 3g ;]=ld=  

 3g ;]=ld=

      = 7.91 3g ;]=ld= 

ctM Jof; (d) = 2R = 2 x 7.91 ;]=ld=  = 15.82 ;]=ld=

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



69 ul0ft, sIff – 10

pbfx/0f 5 

olb Pp6f cw{uf]nfsf] k'/f ;txsf] If]qkmn 462 ju{ ;]=ld= eP pSt cw{uf]nfsf] cfotg 
lgsfNg'xf];\ . 

;dfwfg  

oxfF, cw{uf]nfsf] k'/f ;txsf] If]qkmn (TSA) = 462 ju{ ;]=ld= 

cw{uf]nfsf] cfotg (V) = ?

xfdLnfO{ yfxf 5, 

cw{uf]nfsf] k'/f ;txsf] If]qkmn (TSA) = 3πr2 ju{ PsfO 

3πr2 = 462  ju{ ;]=ld= 

     ju{ ;]=ld= 

    = 49 ju{ ;]=ld= = (7 ;]=ld=)2 

t;y{, cw{uf]nfsf] cw{Jof; (r) = 7 ;]=ld= 

cw{uf]nfsf] cfotg   3g PsfO 

 3g ;]=ld= 

 3g ;]=ld= 

 3g ;]=ld= = 718.66 3g ;]=ld= 

cEof; 6.2

1.  tn lbOPsf uf]nf / cw{uf]nfsf] ;txsf] If]qkmn / cfotg lgsfNg'xf];\ M 

 (a)   (b)    (c)

 

14 cm 

 

3.5 cm 

= 3.5 
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2.  cw{Jof; 21 ;]=ld= ePsf] Pp6f uf]nfsf] cfotg / ;txsf] If]qkmn lgsfNg'xf];\ . 

3.  Pp6f uf]nfsf] ;txsf] If]qkmn 1386 ju{ ;]=ld= 5 eg] pSt uf]nfsf] cfotg slt x'G5, 
kTtf nufpg'xf];\ . 

4.  Pp6f wft'sf] uf]nfsf] 7'nf] j[Ttsf] kl/lw 88 ;]=ld= 5 eg] pSt uf]nfsf] ;txsf] If]qkmn  
slt x'G5, lgsfNg'xf];\ . 

5.  Pp6f cw{uf]nfsf/ sfl6Psf] kmnsf] j[Ttsf] kl/lw 132 ;]=ld= 5 eg] To;sf] k'/f ;txsf] 
If]qkmn / cfotg lgsfNg'xf];\ . 

6.  Pp6f uf]nfsf] ;txsf] If]qkmn 5544 ju{ ;]=ld= 5 eg] pSt uf]nfsf] cfotg 
 lgsfNg'xf];\ .

7.  Pp6f cw{uf]nfsf] k'/f ;txsf] If]qkmn 16632 ju{ ;]=ld= 5 . To;sf] kl/lwsf] nDafO / 
cfotg slt x'G5, lgsfNg'xf];\ . 

8.  Pp6f uf]nfsf] ;txsf] If]qkmn / cfotgsf] cg'kft 3:7 cm 5 . To;sf] 7'nf] j[Ttsf] 
kl/lw / cfotg slt x'G5, kTtf nufpg'xf];\ . 

9.  Pp6f uf]nfsf] ;txsf] If]qkmn / cfotgsf] cg'kft 1:3 cm 5 eg] pSt uf]nfsf] Jof; / 
cfotg kTtf nufpg'xf];\ . 

10.  olb k[YjLsf] Jof; 12950 ls=ld= 5 eg] k[YjLsf] cfotg / ;txsf] If]qkmn lgsfNg'xf];\ . 

11. Pp6f uf]nfsf] ;txsf] If]qkmn 49 ju{ ;]=ld= ePdf To;sf] cfotg slt x'G5, kTtf 
 nufpg'xf];\ .

12. cw{Jof; j|mdzM 4 ;]=ld=, 5 ;]=ld= / 5 ;]=ld= ePsf ltg cf]6f uf]nfnfO{ kufn]/ Pp6} 
 uf]nf agfpFbf pSt uf]nfsf] cfotg slt xf]nf < kTtf nufpg'xf];\ .

13. tkfO{Fsf] ljb\ofnodf ePsf ljleGg anx¿ ;ª\sng u/L k|To]ssf] ;txsf] If]qkmn / 
 cfotg lgsfNg'xf];\ . 
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6.3 ;+o'St 7f]; (Compound Solid) 

oxfF a]ngfdfly cw{uf]nf /flvPsf] Pp6f ;+o'St 7f]; j:t' lbOPsf] 5 . To;sf] cWoog u/L 
lgDg k|Zgx¿sf] pTt/ n]Vg'xf];\ M 

1.  a]ngfsf] dfq ;txsf] If]qkmn slt x'G5 < 

2.  cw{uf]nfsf] dfq ;txsf] If]qkmn slt x'G5 <

3.   ;+o'St 7f];sf] ;txsf] If]qkmn slt x'G5 <

4.  cw{uf]nfsf] cfotg slt x'G5 < 

5.   a]ngfsf] cfotg slt x'G5 < 

6.  o; ;+o'St 7f];sf] cfotg slt x'G5 <

dflysf k|Zgx¿ af/] cWoog u/L pTt/ n]lv;s]kl5 tn lbOPsf pbfx/0fx¿ cWoog ug'{xf];\ .

pbfx/0f 1

lbOPsf] ;+o'St 7f]; j:t'sf] ;txsf] If]qkmn / cfotg lgsfNg'xf];\\ . 

;dfwfg 

oxfF, cw{uf]nfsf] cw{Jof; = (22-15) ;]=ld= = 7 ;]=ld=

 a]ngfsf] cfwf/sf] cw{Jof; = 7 ;]=ld= 

 ;+o'St 7f]; j:t'sf] ;txsf] If]qkmn (T.S.A.) = ?

 ;+o'St 7f]; j:t'sf] cfotg (V) = ? 

 ;+o'St 7f];sf] k'/f ;txsf] If]qkmn (T.S.A.) 

=2πr2 + 2πrh + πr2 ju{ PsfO 

= πr(2r + 2h + r)

 ju{ ;]=ld= 

= 22(14 + 30 + 7) ju{ ;]=ld= 

= 22 × 51 ju{ ;]=ld= = 1122 ju{ ;]= ld= 

ca, a]ngf / cw{uf]nfsf] ;+o'St cfotg (V) = cw{uf]nfsf] cfotg + a]ngfsf] cfotg 

 3g PsfO 

  3g ;]=ld= 

 r 

h 

r 

22 ;]= ld= 

r = ?
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 3g ;]=ld= 

 3g ;]=ld= 

= 3028.67 3g ;]=ld= 

pbfx/0f 2 

lbOPsf] ;+o'St 7f]; j:t'sf] ;txsf] If]qkmn / cfotg lgsfNg'xf];\ . 

;dfwfg 

oxfF, cw{Jof; (r) = 7 ;]=ld= 

a]ngfsf] prfO (h) = (32 – 2 × 7) ;]=ld=

            = (32 – 14) ;]=ld= = 18 ;]=ld=

;+o'St 7f]; j:t'sf] cfotg (V) = ? 

;+o'St 7f]; j:t'sf] ;txsf] If]qkmn (SA)= ?

lrqcg';f/, 

;+o'St 7f]; j:t'sf] ;txsf] If]qkmn = (2πr2 + 2πrh + 2πr2)  ju{ PsfO 

 T.S.A.     = (4πr2 + 2πrh) ju{ PsfO 

= 2πr(2r + h) 

 ju{ ;]=ld=

= 44(32) ju{ ;]=ld= = 1408 ju{ ;]=ld= 

;+o'St 7f]; j:t'sf] cfotg 3g PsfO 

 3g PsfO 

 3g ;]=ld=

 3g ;]=ld= 

 3g ;]=ld=

 

32 ;]=ld=

7 ;]=ld=
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  3g ;]=ld= 

= 4209.33 3g ;]=ld= 

cEof; 6.3

1.  tn lbOPsf 7f]; j:t'sf] ;txsf] If]qkmn / cfotg lgsfNg'xf];\ M

 (a)   (b) 

 (c)  (d)        (e) 

 r = 3.5 ;]ld=

 (f)  (g)              (h)
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2.  prfO 42 ;]=ld= ePsf] a]ngfdfly Pp6f cw{uf]nf /flvPsf] 5, h;sf] jj|m ;txsf] If]qkmn 
308 ju{ ;]=ld= 5 . pSt ;+o'St 7f]; j:t'sf] cfotg lgsfNg'xf];\ . 

3.  cfwf/sf] If]qkmn 616 ju{ ;]=ld= ePsf] a]ngfdfly cw{uf]nf /flvPsf] 5 . olb a]ngfsf] 
prfO 35 ;]=ld= eP pSt ;+o'St 7f]; j:t'sf] k'/f ;txsf] If]qkmn lgsfNg'xf];\ . 

4.  cw{Jof;sf] 3 u'gf prfO ePsf] a]ngfsf] b'j}lt/ cw{uf]nf /flvPsf 5g\ olb cw{uf]nfsf] 
cw{Jof; 14 ;]=ld= eP pSt ;+o'St 7f]; j:t'sf] cfotg lgsfNg'xf];\ . 

5. cfotfsf/ v]n d}bfgsf] rf}8fOsf] b'j}lt/ cw{j[Ttfsf/ kf]v/Lx¿ 5g\, olb v]n d}bfgsf] 
rf]8fO 21 ld6/ / kf]v/Lsf] ulx/fO 1.5 ld6/ eP kf]v/Lsf] b'j}lt/ slt kfgL c6fpF5 < 
kTtf nufpg'xf];\ .

6. Pp6f a]ngfsf/ 6\ofª\sL dflysf] efu cw{ uf]nfsf/ 5 . pSt 6\ofª\sLsf] s'n prfO 
4.5 ld6/ / cfwf/sf] kl/lw 22 ld6/ 5 eg] 6\ofª\sLdf slt ln6/ kfgL c6fpF5 < kTtf 
nufpg'xf];\ .

7. Pp6f a]nfgfdfly cw{uf]nf ePsf] 7f]; j:t'df a]ngfsf] cw{Jof; / cw{uf]nfsf] cw{Jof; 
a/fa/ 5g\ . olb ;+o'St 7f]; j:t'sf] s'n prfO 94 ;]=ld= / a]ngfsf] prfO 80 ;]=ld= 
eP ;f] 7f]; j:t'sf] k'/f ;txsf] If]qkmn / cfotg kTtf nufpg'xf];\ .

8. a]ngfsf] cw{Jof; / cw{ uf]nfsf] cw{Jof; a/fa/ ePsf] Pp6f 7f]; j:t' 5, h;sf] k'/f 
cfotg 2707 3g ;]=ld= 5 . olb a]ngfsf] dfq prfO 80 ;]=ld= eP pSt 7f]; j:t'sf] 
k'/f ;txsf] If]qkmn kTtf nufpg'xf];\ .

9. a]ngf / cw{uf]nfsf] ;+o'St prfO 10.5 ;]=ld= tyf a]ngfsf] cfwf/sf] Jof; 7 ;]=ld= 
5 . pSt 7f]; j:t'sf] k'/f ;txsf] If]qkmn cfotg kTtf nufpg'xf];\ .

10. cw{Uff]nf / a]ngfsf] cw{Jof; a/fa/ ePsf] 7f]; j:t'df cw{Jof; / a]ngfsf] prfOsf] 
cg'kfg 1:3 tyf ltgLx¿sf] of]ukmn 14 ;]=ld= 5 . ;f] 7f]; j:t'sf] k'/f ;txsf] If]qkmn 
/ cfotg kTtf nufpg'xf];\ .

11. tkfO{Fsf] 3/ / ljb\ofnodf ePsf ;+o'St 7f]; j:t'x¿sf] ;"rL tof/ kf/L ltgLx¿sf] 
;txsf] If]qkmn / cfotg kTtf nufO{ sIffsf]7fdf k|:t't ug'{xf];\ .Curri
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7.0 k'g/fjnf]sg (Review)

tn lbOPsf lrqx¿sf] cWoog u/L ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf];\ .

1. dflysf lrqx¿ s'g s'g 7f]; j:t'sf x'g\ < 

2. dflysf rf/ cf]6f lrqx¿dWo] s'g s'g lk|Hd / lk/fld8 x'g\, 5'6\ofpg'xf];\ .

3. dflysf k|To]s lrqx¿df slt slt cf]6f ;txx¿ 5g\ < 

4. dflysf k|To]s lrqx¿df slt k|sf/sf ;txx¿ 5g\ <

5. ;a}eGbf sd ;tx ePsf / ;a}eGbf a9L ;tx ePsf 7f]; j:t' s'g s'g x'g\ < 
 ltgLx¿sf] gfd n]Vg'xf];\ .

7.1 lk|Hd (Prism)

 cg'¿k / ;dfgfGt/ b'O{ ljk/Lt a'xe'h ePsf ltg cfolds (Three dimensional) 7f]; 
 j:t'nfO{ lk|Hd (Prism) elgG5 . h;sf cGo ;txx¿ cfotfsf/ x'G5g\ .

 lk|Hdsf ljz]iftfx¿ o; k|sf/ 5g\ M

 -s_ b'O{ cf]6f ljk/Lt ax'e'hx¿ cg'¿k / ;dfgfGt/ x'G5g\, h;nfO{ cfwf/ elgG5 .

 -v_  o;sf x/]s j|m; ;]S;g (cross -secƟ on) cfwf/;Fu cg'¿k / ;dfgfGt/ x'G5g\ . 
  j|m; ;]S;g If]qkmn (Cross secƟ onal area, CSA) / cfwf/sf] If]qkmn a/fa/ x'G5 .

 -u_ ;a} ;txx¿sf] If]qkmnsf] of]ukmnnfO{ k'/f ;txsf] If]qkmn (Total surface area, 

  TSA) elgG5 .

        (i)   (ii)   (iii)    (iv)

PsfO 7
lk|Hd / lk/fld8 (Prism and Pyramid)
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 -3_ o;sf cGo ;txx¿ (lateral surface) cfwf/df nDa / cfotfsf/ x'G5g\ .

 -ª_  o;sf] cfotg cfwf/sf] If]qkmn / prfOsf] u'0fg kmn x'G5 . cyf{t\ lk|Hdsf] 
  cfotg (V) = lk|Hdsf] cfwf/sf] If]qkmn x 7f8f] prfO 

  cyjf, V = A x h

oxfF lqe'hfsf/ cfwf/ ePsf] lk|Hd;Fu ;DalGwt ;d:ofx¿ dfq cWoog ul/G5 . 

(a) lk|Hdsf] ;txsf] If]qkmn (Surface area of a prism)

lj|mofsnfk

Pp6f cfoftfsf/ sfuh lng'xf];\ / lrqdf 
b]vfP h:t} u/L lqe'hfsf/ lk|Hd agfpg'xf];\ . 
o;/L sfuhnfO{ k6\ofP/ lqe'hfsf/ lk|Hd 
alg;s]kl5 lgDg ljz]iftfx¿sf af/]df 
5nkmn ug'{xf];\ M

lk|Hdsf ljz]iftfx¿

1. b'O{ cf]6f ljk/Lt 5]psf ;txx¿ cg'¿k x'G5g\ . 

2. b'O{ cf]6f ljk/Lt 5]psf ;txx¿ ;dfgfGt/ x'G5g\ .

3. 5]psf] ;tx;Fu ;dfgfGt/ x'g] u/L larsf] s'g} klg efunfO{
  sf6\bf cfpg] j|m; ;]S;g (cross secƟ on) klg 5]psf ;tx¿;Fu 
 ;dfgfGt/ / cg'¿k g} x'G5g\ .

4. s'g} lk|Hdsf] cfotg (V) = cfwf/sf] If]qkmn x prfO x'G5 .

lgDg lnlvt k|Zgx¿df 5nkmn ug'{xf];\ M

1. lrqdf b'O{ cf]6f ljk/Lt 5]psf ;tx¿ s'g sg' x'g\ < 

2. b'O{ cf]6f ljk/Lt 5]psf ;tx afx]ssf ;txx¿nfO{ s] elgG5 < 

3. lk|Hddsf b'O{ cf]6f ljk/Lt 5]psf lqe'hx¿sf] If]qkmn lgsfNg k|of]u ug{ ;lsg] ltg 
 cf]6f ;"qx¿ s] s] x'g\ < 

4. lqe'hfsf/ lk|Hddf 58\s] ;tx slt cf]6f x'G5g\ < ltgLx¿sf] ;txsf] If]qkmn lgsfNg 
 s'g ;"q k|of]u ug{ ;lsG5 < 

5. j|m; ;]S;g (cross-secƟ on) eGgfn] s] a'lemG5, n]Vg'xf];\ .

C B

A
b c

a

C' B'

A'

lk|Hdsf] hfnL
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lk|Hd (Prism) 

b'O{ ljkl/t 5]psf ;txx¿sf] lardf lsgf/fsf] ;tx;Fu nDa x'g] u/L sf6\bf b]lvg] j|md 
;]S;g;Fu ;dfgfGt/ / cg'¿k x'g] 7f]; j:t' lk|Hd xf] .

j|m; ;]S;g (Cross-secƟ on) 

s'g} klg lk|Hddsf] b'O{ cf]6f ljk/Lt 5]psf ;txx¿;Fu ;dfgfGt/ x'g] u/L nDafO;Fu nDa 
¿kdf sf6\bf b]lvg] efu jf ;txnfO{ j|m; ;]S;g (cross secƟ on) elgG5 . lk|Hdsf cfwf/sf] 
If]qkmn / j|m; ;]S;gsf] If]qkmn a/fa/ x'G5 . t;y{ j|m; ;]S;gsf] If]qkmn lgsfNbf lk|Hdsf] 
cfwf/sf] If]qkmn lgsfNg] ul/G5 .

s]xL lk|Hdx¿sf] If]qkmn

1. a]ngfsf] k'/f ;txsf] If]qkmn   = jj|m ;txsf] If]qkmn + 2 cf]6f j[Ttsf] If]qkmn

      = 2rl + 2r2 

      = 2r ( l + r) hxfF l = lk|Hdsf] nDafO

2. cfoftfsf/ lk|Hdsf] k'/f ;txsf] If]qkmn = 2 (lb + bh + lh)

3. 3gfsf/ lk|Hdsf] k'/f ;txsf] If]qkmn = 6l2

4. lqe'hfsf/ lk|Hdsf] k'/f ;txsf] If]qkmn = 2(  x b x l) + (ah + bh + ch) -cfwf/ / prfO yfxf 
             ePsf] cj:yfdf_

           = bl + h(a + b + c)

      = bl + hp,   p = cfwf/sf] kl/ldlt

5.  ljifdafx' lqe'h cfwf/ ePsf] cj:yfdf, If]qkmn = 

6. ;dlåafx' lqe'h cfwf/ ePsf] cj:yfdf, If]qkmn = 

         = 

7. ;dafx' lqe'h cfwf/ ePsf] cfwf/df, If]qkmn = 

       =   

    hxfF a = a/fa/ e'hf / h = lk|Hdsf] nDafO cyjf prfO 

8. lk|Hdsf] cfotfsf/ ;txsf] If]qkmn = cfwf/sf] kl/ldlt / lk|Hdsf] prfOsf] u'0fg kmn 

              = p x h
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pbfx/0f 1 

lbOPsf] lqe'hfsf/ lk|Hdsf] j|m; ;]S;g, 58\s] ;txsf] If]qkmn / k'/f ;txsf] If]qkmn 
lgsfNg'xf];\ .

;dfwfg 

oxfF lqe'hsf ltg cf]6f e'hfx¿sf] gfk a = 5 ;]=ld=

 b = 4 ;]=ld

 c = 3 ;]=ld=

 nDafO (l) = 15 ;]=ld=

3, 4 / 5 kfOyfuf]l/og lqkb x'g\ t;y{ b = nDa tyf c = cfwf/ x'g\ .

j|m; ;]S;gsf] If]qkmn (C.S.A)  =  x cfwf/ x prfO

     = (  x 3 x 4) ju{ ;]=ld=

     =  6 ju{ ;]=ld=

 j|m; ;]S;gsf] If]qkmn  = lk|Hdsf] cfwf/sf] If]qkmn

b'O{ cf]6f ljk/Lt 5]psf ;txx¿sf] If]qkmn = 2(j|m; ;]S;gsf] If]qkmn_

        = 2 x 6 ju{ ;]=ld=

        = 12 ju{ ;]=ld=

58\s] ;txsf] If]qkmn = l(a + b + c) = lp hxfF p = a + b  + c

k'/f ;txsf] If]qkmn (T.S.A.) = 58\s] ;txsf] If]qkmn ± b'O{ cf]6f ljk/Lt 5]psf ;txx¿sf] If]qkmn

    = pl + 2(  x b x c)

    = [(3 + 4 + 5) x 15 + 4 x 3] ju{ ;]=ld=

    = [(12) 15 + 12] ju{ ;]=ld=

    = 192 ju{ ;]=ld=

15 ;]=ld=

j|m; ;]S;g
4 ;]=ld=
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lk|Hdsf] cfotg (Volume of Prism)

s'g} klg lgoldt (regular) 7f]; j:t'sf] cfotg To;sf] cfwf/sf] If]qkmn / 7f8f] 
prfOsf] u'0fg kmn;Fu a/fa/ x'G5 . lk|Hd klg Pp6f lgoldt 7f]; j:t' ePsf] x'Fbf To;sf] 
cfotg klg To;sf] cfwf/sf] If]qkmn / 7f8f] prfOsf] u'0fg kmn g} x'G5 . 

t;y{ lk|Hdsf] cfotg (V) = lk|Hdsf] cfwf/sf] If]qkmn x lk|Hdsf] nDafO jf prfO

         V = Al  hxfF A = cfwf/sf] If]qkmn / l To;sf] nDafO xf] .

pbfx/0f 2

;Fu}sf] lk|Hdsf] k'/f ;txsf] If]qkmn / cfotg lgsfNg'xf];\ .

;dfwfg 

oxfF lqe'hsf] cw{ kl/ldlt (s) =  ;]=ld= = 11 ;]=ld

lk|Hdsf] nDafO (l) = 21 ;]=ld=

lk|Hdsf] k'/f ;txsf] If]qkmn (T.S.A) = <

lk|Hdsf] cfotg (v) = ?

 lqe'hfsf/ lk|Hdsf cfwf/sf] 
   If]qkmn =   

        =   

       =   

       = 16.25 ju{ ;]=ld=

lbOPsf] lk|Hdsf] k'/f ;txsf] If]qkmn (T.S.A) = pl + 2 cf]6f lqe'hsf] If]qkmn

      = 22 x 21 ju{ ;]=ld + 32.5 ju{ ;]=ld=

      = (462 + 32.5) ju{ ;]=ld= = 494.5 ju{ ;]=ld=

lk|Hdsf] cfotg (V) = cfwf/sf] If]qkmn x nDafO

   V = (16.25 x 21) 3g ;]=ld=

   = 341.25 3g ;]=ld=

pbfx/0f 3

Pp6f lqe'hfsf/ lk|Hdsf] nDafO 14 ;]=ld= / To;sf cfwf/sf k|To]s e'hfx¿sf] nDafO 
8 ;]=ld= 5 . ;f] lk|Hdsf] k'/f ;txsf] If]qkmn / cfotg lgsfNg'xf];\ .

21
 ;

]=ld
=

5 ;]=ld=
7

10 ;]=ld=

A

B

B'

A'

C'

C
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;dfwfg 

oxfF, lk|Hdsf] cfwf/ ;dafx' lqe'h xf] . h;sf] k|To]s e'hfsf] nDafO 8 ;]=ld= / lk|Hdsf] nDafO 
(l) = 14 ;]=ld= 5 .

lk|Hdsf] cfwf/sf] If]qkmn  =  ju{ PsfO

     =  ju{ ;]=ld=

     =   ju{ ;]=ld=

     = 1.73 x 16 ju{ ;]=ld=

 lqe'hsf] If]qkmn = 27.68 ju{ ;]=ld=

 lk|Hdsf] 58\s] ;txsf] If]qkmn (L.S.A)  = (3a x l) ju{ PsfO

        = (3 x 8) x 14 ju{ ;]=ld=

        = 336 ju{ ;]=ld=

lk|Hdsf] k'/f ;txsf] If]qkmn (T. S.A) = 2 cf]6f lqe'hsf] If]qkmn ± lk|Hdsf] 58\s] ;txsf] If]qkmn

      = (2 x 27.68 + 336) ju{ ;]=ld=

      = 391.36 ju{ ;]=ld=

 lk|Hdsf] cfotg (V)  = (cfwf/sf] If]qkmn x nDafO_ 3g PsfO

    = (27.68 x 14) 3g ;]=ld = 387.52 3g ;]=ld=

pbfx/0f 4 

Pp6f lk|Hdsf] k'/f ;txsf] If]qkmn 660 ju{ ;]=ld= / To;sf] cfwf/ ;dsf]0fL lqe'h 5 . o;sf 
e'hfx¿sf] gfk j|mdzM cfwf/ e'hf 12 ;]=ld= / s0f{ e'hf 13 ;]=ld= 5 eg] ;f] lk|Hdsf] nDafO 
lgsfNg'xf];\ .

;dfwfg 

oxfF lk|Hdsf] k'/f ;txsf] If]qkmn (T.S.A) = 660 ju{ ;]=ld=

cfwf/sf] ;dsf]0f lqe'hsf e'hfx¿ j|mdzM s0f{ (h) = 13 ;]=ld= / cfwf/ e'hf (b) = 12 ;]=ld= 
/ nDa e'hf (p) = ?

lk|Hdsf] nDafO (h) = ?

kfOyfuf]/; ;fWocg';f/, nDa e'hf (p)   PsfO

       ;]=ld=

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



81 ul0ft, sIff – 10

       ;]=ld

        ;]=ld= = 5 ;]=ld=

 ;dsf]0f lqe'hsf] If]qkmn  =  x cfwf/ x prfO -nDa_ ju{ PsfO

     = (  x 12 x 5) ju{ ;]=ld= = 30 ju{ ;]=ld= 

xfdLnfO{ yfxf 5, lk|Hdsf] k'/f ;txsf] If]qkmn = cfwf/sf b'O{ lqe'hsf] If]qkmn + pl

lk|Hdsf] k'/f ;txsf] If]qkmn = 660 ju{ ;]=ld=    -hxfF p = kl/ldlt / l = lk|Hdsf] nDafO_

 b'O{ cf]6f lqe'hsf] If]qkmn + pl = 660 ju{ ;]=ld=

 2 x 30 + (5 + 12 + 13) x h = 660 ;]=ld=

       60 + 30h = 660

cyjf 30 h = (660 - 60)

  h= 

  h = 20 ;]=ld=

pbfx/0f 5

Pp6f lk|Hdsf] nDafO (l) = 12 ;]=ld=, To;sf] cfwf/sf] lqe'hsf e'hfx¿sf] gfk 6 ;]=ld=, 6 
;]=ld= / 8 ;]=ld= 5 . ;f] lk|Hdsf] cfotg / k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

;dfwfg 

oxfF l = 12 ;]=ld=, a = c = 6 ;]=ld= / b = 8 ;]=ld= k'/f ;txsf] If]qkmn (T.S.A.) = ? / cfotg (V) = ?

;dlåafx' lqe'hsf] If]qkmn    

       = 17.88 ju{ ;]=ld=

;dlåafx' lqe'hsf] If]qkmn = 17.88 ju{ ;]=ld=

58\s] ;txsf] If]qkmn = lqe'hsf] kl/ldlt x lk|Hdsf] nDafO 

         = pl = (6 + 6 + 8)  x 12 ju{ ;]=ld=  = 240 ju{ ;]=ld=

 t;y{ lk|Hddsf] k'/f ;txsf] If]qkmn (T.S.A) = 2 cf]6f lqe'hsf] If]qkmn + 58\s] ;txsf] If]qkmn

            = (2 x 17.88 + 240) ju{ ;]=ld= = 275.76 ju{ ;]=ld=

cfotg (V) = cfwf/sf] If]qkmn x nDafO

  = (17.88 x 12) 3g ;]=ld= = 214.56 3g ;]=ld=
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cEof; 7.1

1. tnsf lk|Hdx¿sf] j|m; ;]S;g, 58\s] ;tx / k'/f ;txsf] If]qkmn lgsfNg'xf];\ M

5

7

12 ;]=ld=

8 ;]=ld=

8 ;]=ld=

15 ;]=ld=

6

7

9 ;]=ld=

21 ;]=ld=

8

10

l = 18 ;]=ld=

5

13

28 ;]=ld=

8
10

16 ;]=ld=

10 ;]=ld=

2. tnsf lk|Hdx¿sf] cfotg lgsfNg'xf];\ M

3. cfwf/sf] lqe'hsf e'hfx¿ 6 ;]=ld=, 7 ;]=ld=, 8 ;]=ld= / nDafO 15 ;]=ld= ePsf] 
 lqe'hfsf/ lk|Hdsf] k'/f ;txsf] If]qkmn, 58\s] ;txsf] If]qkmn / cfotg lgsfNg'xf];\ .

4. cfotg 12000  3g ;]=ld= ePsf] ;dsf]0fL ;dlåafx' lqe'hfsf/ lk|Hdsf] nDafO 100 ;]=ld= 
 eP cfwf/sf e'hfx¿sf] gfk lgsfNg'xf];\ .

5. e'hfx¿sf] gfk  ;]=ld, 12 ;]=ld= /  ;]=ld= ePsf] ;dsf]0fL ;dlåafx' lqe'hfsf/ 
 lk|Hdsf] nDafO 12 ;]=ld= eP cfwf/sf] If]qkmn / 58\s] ;txsf] If]qkmn lgsfNg'xf];\ .

6. e'hfx¿sf] gfkx¿ j|mdzM 10 ;]=ld=, 8 ;]=ld= / 6 ;]=ld= ePsf] ;dsf]0f lqe'hfsf/ lk|Hdsf] 
 nDafO 28 ;]=ld= eP ;f] lk|Hdsf] j|m; ;]S;g If]qkmn, 58\s] ;txsf] If]qkmn, k'/f ;txsf] 
 If]qkmn / cfotg lgsfNg'xf];\ .

7. tkfO{Fsf] ljb\ofnosf] lj1fg k|of]uzfnfdf ePsf lqe'hfsf/ lk|Hdsf] ljleGg efusf] gfk 
 lnO{ j|m; ;]S;g, 58\s] ;tx / k'/f ;txsf] If]qkmn kTtf nufpg'xf];\ .

8. rf/ rf/ hgfsf] ;d"x lgdf{0f ug'{xf];\ . k|To]s ;d"xn] sfuh, sf7 jf lgufnf] cflbaf6 
 ljleGg gfksf sDtLdf 5/5 cf]6f lqe'hfsf/ lk|Hd lgdf{0f ug'{xf];\ . k|To]s lk|Hdsf ;a} 
 efusf] gfk lnO{ j|m; ;]S;g, 58\s] ;tx / k'/f ;txsf] If]qkmn u0fgf u/L sIffsf]7fdf 
 tflnsf agfO{ k|:t't ug'{xf];\ .

(a)

(c)

(a) (b)

(b)

(d)
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7.2 lk/fld8 (Pyramid) / ;f]nL (Cone)

(a) lk/fld8sf] kl/ro 

 tn lbOPsf lrqx¿ cWoog / cjnf]sg u/L ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf];\ M

B
h l

E

A

a

a

a
O

DC

A

B EF

G H

DC

A

B C

1. dfly lbOPsf lrqx¿ s] s]sf x'g\ < 

2. lrq (i) / (ii) df s] s] ;dfgtf / c;dfgtfx¿ 5g\ < 

3. lk/fld8sf] kl/efiff n]Vg'xf];\ .

cfwf/ lqe'h, rt'e'{h jf cGo ax'e'h ePsf] / 
cGo 58\s] ;txx¿sf] Pp6f ;femf zLif{laGb' ePsf]
lqcfoflds (Three dimensional) 7f]; 
j:t'nfO{ lk/fld8 (pyramid) elgG5 . o;sf 
;a} 58\s] ;txx¿ lqe'hfsf/ x'G5g\ . lk/fld8sf] 
cfwf/cg';f/ o;nfO{ lgDgfg';f/ juL{s/0f ul/G5 M

-s_ lqe'h cfwf/ ePsf] lk/fld8 

-v_ ju{ cfwf/ ePsf] lk/fld8 

-u_ cfot cfwf/ ePsf] lk/fld8 

-3_ k~re'h cfwf/ ePsf] lk/fld8 cflb . 

lk/fld8sf ljz]iftfx¿ 

-s_ cfwf/sf] ;tx ax'e'h x'G5 .

-v_ cfwf/ afx]ssf ;txx¿sf] Pp6f ;femf zLif{laGb' x'G5 .

-u_ 7f8f] prfO cfwf/sf] ;tx;Fu nDa x'G5 .

lrq (i) lrq (ii)
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-3_ 58\s] ;txx¿ ;dtn / lqe'hfsf/sf x'G5g\ .

-ª_ lk/fld8sf] cfotg cfwf/sf] If]qkmn / 7f8f] prfOsf] u'0fg kmnsf] Ps ltxfO x'G5 . cyf{t\  

lk/fld8sf] cfotg (V) =  cfwf/sf] If]qkmn x 7f8f] prfO

        V =  Ah     hxfF, lk/fld8sf] cfwf/sf] If]qkmn = A, 7f8f] prfO = h xf] .

oxfF ju{ cfwf/ ePsf] lk/fld8;Fu ;DaGwL ;d:ofx¿ dfq cWoog ul/G5 .

lj|mofsnfk 

lk/fld8sf] cfotg cfwf/sf] If]qkmn / prfOsf] u'0fg 
kmnsf] Ps ltxfO x'G5 . o; ;DaGwL ;"q lgsfNgsf 
nflu tn lbOPsf] hfnLsf cfwf/df juf{sf/ cfwf/ ePsf] 
Pp6} gfksf ltg cf]6f lk/fld8 agfpg'xf];\ . ltg cf]6f 
lk/fld8sf] hf]8fOaf6 Pp6f 3gfsf/ j:t' tof/ x'G5 . 
o;sf] cfwf/df ltg cf]6f lk/fld8sf] cfotg a/fa/ Pp6f 
3gsf] cfotg x'G5 egL k|:6 x'G5 . t;y{ Pp6f 3gsf] 
cfotg = ltg cf]6f lk/fld8sf] cfotg x'G5 . cyjf 3gsf] 

cfotg = 3 lk/fld8sf] cfotg 

cyjf V = Pp6f lk/fld8sf] cfotg x'G5 . 

lk/fld8sf] cfotg (V) =  x cfwf/sf] If]qkmn x 7f8f] prfO 

         V = Ah

(b) lk/fld8sf] ;txsf] If]qkmn (Surface area of a pyramid)

1. 58\s] prfO (slant height, l) / cfwf/ e'hf (a) sf] 
 gfk lbOPsf] cj:yfdf ju{ cfwf/ ePsf] 
 lk/fld8sf] k'/f ;txsf] If]qkmn slt xf]nf < 
oxfF, ju{sf] If]qkmn = -e'hf_2 ju{ PsfO

      = a2 ju{ PsfO

rf/ cf]6f 58\s] ;txsf] If]qkmn  = 4(  x cfwf/ x 58\s] prfO_

     = 4(  x a x l)

     = 2al ju{ PsfO

P

A D

B

OM

C

l h

a
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k'/f ;txsf] If]qkmn (T.S.A) = (a2 + 2al) ju{ PsfO

    T.S.A = a( a +2l) ju{ PsfO

pbfx/0f 1

Pp6f ju{ cfwf/ ePsf] lk/fld8sf] cfwf/sf] e'hfsf] nDafO (a) = 6 ;]=ld= / 58\s] prfO 
(l) = 5 ;]=ld= 5 eg] pSt lk/fld8sf] k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

;dfwfg

oxfF cfwf/sf] e'hf (a) = 6 ;]=ld=

58\s] prfO (l) = 5 ;]=ld=

k'/f ;txsf] If]qkmn (T.S.A.) = ?

;"qcg';f/,

k'/f ;txsf] If]qkmn   = a(a + 2l) ju{ PsfO

    = 6( 6 + 2 x 5) ju{ ;]=ld=

    = 6( 6 + 10) ju{ ;]=ld=

    = 6(16) ju{ ;]=ld=

    = 96 ju{ ;]=ld=

pbfx/0f 2

;Fu}sf] lk/fld8sf] lrqdf cfwf/sf] ju{sf] e'hfsf] nDafO (a) = 8 ;]=ld= / lk/fld8sf] 7f8f] prfO 
(h) = 3 ;]=ld= lbOPsf] 5 . pSt lk/fld8sf] k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

;dfwfg 

oxfF cfwf/sf] e'hf (a) = 8 ;]=ld=

lk/fld8sf] prfO (h) = 3 ;]=ld=

58\s] prfO (l) = ?

k'/f ;txsf] If]qkmn (T.S.A.) = ?

lrqdf OM =   PsfO

OM =  x 8 ;]=ld=

   = 4 ;]=ld=
 prfO (OP) = 3 ;]=ld=

P

A

B C

D

O

P

A D

B C

O

h = 3 ;]=ld=

8 ;]=ld=

M
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 58\s] prfO (l) =    PsfO

    =   ;]=ld=

    =   ;]=ld=

    =  ;]=ld= = 5 ;]=ld=

 k'/f ;txsf] If]qkmn (T.S.A) = a(a + 2l) ju{ PsfO

     = 8(8 + 2 x 5) ju{ ;]=ld=

     = 8(8 + 10) ju{ ;]=ld=

     = 8 x 18 ju{ ;]=ld=

     = 144 ju{ ;]=ld=

pbfx/0f 3

cfwf/ e'hf / prfO lbPsf] cj:yfdf lbOPsf] ju{ cfwf/ ePsf] lk/fld8sf] k'/f ;txsf] If]qkmn 
slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg 

 oxfF cfwf/sf] e'hf = a -dfgf}F_

 OM =  x a

 kfOyfuf]/; ;fWocg';f/

 58\s] prfO (l)  

    

     

  
l

58\s] ;txsf] If]qkmn = rf/ cf]6f lqe'hsf] If]qkmn

          = 4(  x a x l)

              = 2al

P

A D

B C
a

O
M

h
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    L.S.A =  ju{ PsfO

 k'/f ;txsf] If]qkmn  ju{ PsfO

 cyjf, T.S.A.  ju{ PsfO

(c) lk/fld8sf] cfotg (Volume of pyramid)

 dflysf] pbfx/0fdf h:t} ju{ cfwf/ ePsf] lk/fld8 ePdf

 lk/fld8sf] cfotg (V)   cfwf/sf] If]qkmn x prfO 3g PsfO

        Ah 3g PsfO

       3g PsfO, hxfF a = cfwf/sf] e'hf

pbfx/0f 4

Pp6f juf{sf/ cfwf/ ePsf] lk/fld8sf] k'/f ;txsf] If]qkmn 96 ju{ ;]=ld= / e'hfsf] nDafO 6 
;]=ld= 5 . pSt lk/fld8sf] cfotg lgsfNg'xf];\ .

;dfwfg 

oxfF lk/fld8sf] k'/f ;txsf] If]qkmn (T.S.A) = 96 ju{ ;]=ld=

 lk/fld8sf] cfwf/sf] e'hf (a) = 6 ;]=ld=

 lk/fld8sf] cfotg (v) = ?

 lk/fld8sf] prfO (h) = ?

xfdLnfO{ yfxf 5, 

lbOPsf] lk/fld8sf] k'/f ;txsf] If]qkmn = 96 ju{ ;]=ld=

  

cyjf, 

cyjf, 

cyjf, 

6 ;]=ld=

A

B C

D

P

O
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cyjf,  

cyjf, 

b'j}tk{m ju{ ubf{, 9 + h2 = 25

cyjf h2 = 25 - 9

cyjf, h2 = 16

 h = 4 ;]=ld=

juf{sf/ cfwf/ ePsf] lk/fld8sf] cfotg (V) = cfwf/sf] If]qkmn x prfO

         = a2 x h 3g PsfO

         = (6)2 x 4 3g ;]=ld=

         = 12 x 4 3g ;]=ld=

         = 48 3g ;]=ld=

pbfx/0f 5

lbOPsf] ;+o'St lk/fld8sf] cfwf/sf] e'hfsf] nDafO 4 ;]=ld= / ltgLx¿sf] ;+o'St prfO 12 

;]=ld= 5 . pSt ;+o'St lk/fld8sf] cfotg lgsfNg'xf];\ .

;dfwfg 

oxfF lk/fld8sf] ;+o'St prfO (h1 + h2) = 12 ;]=ld=

lk/fld8sf] cfwf/ e'hf (a) = 4 ;]=ld=

lk/fld8sf] cfotg (V) = ?

;+o'St lk/fld8sf] cfotg (V) = V
1 
+ V

2

  

     3g ;]=ld=

      = 64 3g ;]=ld=

lk/fld8sf] ;+o'St cfotg (V) = 64 3g ;]=ld=

P1

P2

A

B

C

D

O
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pbfx/0f 6

lrqdf b]vfOPsf] ;+o'St 7f]; j:t'sf] k'/f cfotg lgsfNg'xf];\ M

2.5 ld=

0.5 ld=

2.75 ld=

;dfwfg  

oxfF lk/fld8 cfsf/sf] :t'ksf] prfO (h1) = (2.75 - 2.5) ld6/

      = 0.25 ld6/

:t'ksf] cfwf/ e'hf (a) = 0.5 ld=

if8\d'vfsf/ 7f]; j:t'sf] prfO (h2) = 2.5 ld=

if8\d'vfsf/ 7f]; j:t'sf] cfwf/sf] e'hf (a) = 0.5 ld=

;+o'St 7f]; j:t'sf] cfwf/ juf{sf/ 5, h;sf] tNnf] efu if8\d'vf / dflyNnf] efudf lk8fld8 5 . 

7f]; j:t'sf] k'/f cfotg (V)    = (a2 h2 +  a2h1)

                 = a2(h
2
 + h

1
)

           = (0.5 ld)2 [2.5  + x 0.25] ld=

           =  3g ld=

           =


 3g ld=

               =  3g ld=

           = 0.6458 3g ld=
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(d) ;f]nLsf] ;txsf] If]qkmn / cfotg 

;f]nLsf] jj|m ;txsf] efunfO{ sf6]/ lkmhfpFbf j[Ttsf] 
If]qs (sector) aG5 . o;sf] jj|m/]vfn] ;f]nLsf] kl/lwsf] 
(circumference) k|ltlglwTj ub{5 . t;y{ kl/lw (C) = 2r x'G5 .

If]qsnfO{ cf7 a/fa/ efudf sf6]/ cfotfsf/ agfpFbf ;'?sf] ;f]nLdf 
58\s] nDafO (l) cfotsf/ j:t'sf] nDafO tyf ;f]nLsf] kl/lwsf] 
cfwf efu cfotfsf/ j:t'sf] rf}8fO aG5 . t;y{ b = r x'G5 . 

pSt cfotsf] If]qkmn = b x l  = rl ju{ PsfO

t;y{ ;f]nLsf] jj|m ;txsf] If]qkmn = rl

;f]nLsf] cfwf/sf] ;txsf] If]qkmn = r2 

;f]nLsf] k'/f ;txsf] If]qkmn = (r2 + rl) ju{ PsfO 
          = r(r + l) ju{ PsfO 

;f]nLsf] cfotg (V) =  cfwf/sf] If]qkmn x prfO

                       V =  r2h 3g PsfO

hxfF h = ;f]nLsf] prfO

pbfx/0f 7

lbOPsf] ;f]nLsf] cfotg / k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

;dfwfg 

oxfF ;f]nLsf] prfO OB (h) = 8 ;]=ld=

;f]nLsf] 58\s] prfO AB (l) = 10 ;]=ld=

;f]nLsf] cfwf/sf] cw{Jof; OA (r) = ?

;f]nLsf] cfotg (V) = ?

;f]nLsf] k'/f ;txsf] If]qkmn = ?

lrqdf BOA Pp6f ;dsf]0f lqe'hsf ¿kdf 5 .

 PsfO

  ;]=ld=

  ;]=ld=

   ;]=ld=

h
l

r

B

AO

8 ;]=ld=

r =?O
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cw{Jof; (r) = 6 ;]=ld=

;f]nLsf] cfotg (V) =  -cfwf/sf] If]qkmn x prfO_ 3g PsfO

     3g PsfO

    3g ;]=ld=

    3g ;]=ld=

     3g ;]=ld= = 301.71 3g ;]=ld=

cEof; 7.2 

1. lgDgfg';f/ gfksf lk/fld8x¿sf] k'/f ;txsf] If]qkmn lgsfNg'xf];\ M

10 ;]=ld=

12 ;]=ld=

6 ;]=ld=

10
;]=ld=

12 ;]=ld=

(a) (b) (c)

6 ;]=ld=

8 ;]=ld=

2.  lgDgfg';f/sf gfk ePsf juf{sf/ lk/fld8x¿sf] cfotg / k'/f ;txsf] If]qkmn lgsfNg'xf];\ M

(a) (b)

16 ;]=ld=

6 ;]=ld=

O

5 ;]=ld=

24 ;]=ld=

O

8 ;]=ld=

8 ;]=ld=

3
;
]=ld

=

(c)
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3. lgDgfg';f/ gfk ePsf ;f]nLsf] cfotg / k'/f ;txsf] If]qkmn lgsfNg'xf];\ M

4. lgDgfg';f/ gfksf ;+o'St lk/fld8sf] cfotg lgsfNg'xf];\ M

5. tnsf 7f]; j:t'x¿sf] ;txsf] If]qkmn / cfotg lgsfNg'xf];\ M

18 ;]=ld=
21 ;]=ld=

(a)

14 ;]=ld=

(b)

12 ;]=ld=

10 ;]=ld=

(a)

24 ;]=ld=

5 ;]=ld=

(b)

12 ;]=ld=

(c)

5 ;]=ld=

24 ;]=ld=

24 ;]=ld=

29 ;]=ld=

15
;
]=ld

=

14
 ;

]=ld
=

11  ;]=ld=
12  ;]=ld=

8 ;]=ld=

12 ;]=ld=

(a) (b) (c)

6. k'/f ;txsf] If]qkmn 800 ju{ ;]=ld= ePsf] Pp6f juf{sf/ lk/fld8sf] cfwf/sf] e'hf 16 ;]=ld= 
 5 . pSt lk/fld8sf] 58\s] ;txsf] If]qkmn / cfotg lgsfNg'xf];\ .

7. juf{sf/ cfwf/ ePsf] Pp6f lk/fld8sf] k'/f ;txsf] If]qkmn 384 ju{ ;]=ld= / cfwf/sf] 
 e'hfsf] nDafO 12 ;]=ld= 5 . pSt lk/fld8sf] cfotg lgsfNg'xf];\ .

8. cfotg 384 3g ;]=ld= ePsf] Pp6f juf{sf/ lk/fld8sf] 58\s] ;txsf] If]qkmn lgsfNg'xf];\, 
 h;sf] prfO 8 ;]=ld= 5 .

12 ;]=ld=

6.5 ;]=ld=
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9. 58\s] ;txsf] If]qkmn 320 ju{ ;]=ld= / juf{sf/ cfwf/ e'hfsf] gfk 16 ;]=ld= ePsf] 
 Pp6f lk/fld8sf] cfotg lgsfNg'xf];\ .

10. juf{sf/ cfwf/ ePsf] Pp6f lk/fld8sf] k'/f ;txsf] If]qkmn 216 ju{ ;]=ld= / cfwf/sf] 
 e'hf 9 ;]=ld= 5 . pSt lk/fld8sf] cfotg lgsfNg'xf];\ .

11. Pp6f 3gfsf/ 7f]; j:t'dfly 8 ;]=ld= 7f8f] prfO ePsf] lk/fld8 /flvPsf] 5,  olb 3gsf] 
 e'hfsf] gfk 12 ;]=ld= 5 eg] ;f] ;+o'St 7f]; j:t'sf] k'/f cfotg lgsfNg'xf];\ .

12. ju{ cfwf/ ePsf] Pp6f if8\d'vfsf/ 7f]; j:t'dfly 12 ;]=ld= 7f8f] prfO ePsf] Pp6f 
 lk/fld8 /flvPsf] 5 . olb pSt if8\d'vfsf/ 7f]; j:t'sf] cfwf/sf] If]qkmn 100 ju{ ;]=ld= 
 tyf prfO 9 ;]=ld= eP ;+o'St 7f]; j:t'sf] k'/f cfotg lgsfNg'xf];\ .

13.  Jof; 8 ;]=ld= / prfO 21 ;]=ld= ePsf] ;f]nLsf] cfotg / k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

14. Pp6f ;f]nLsf] cfwf/sf] cw{Jof; / prfOsf] cg'kft 5:12 tyf cfotg 314.29 3g ;]=ld= 
 5 . pSt ;f]nLsf] jj|m ;txsf] If]qkmn / k'/f ;txsf] If]qkmn lgsfNg'xf];\ .

15. Pp6f 7f]; sf]g (cone) sf] 7f8f] prfO Jof;sf] 3 u'0ff 5, olb pSt sf]gsf] cfotg 
 54 3g ;]=ld= eP k'/f ;txsf] If]qkmn lgsfNg'xf];\ . 

16. Pp6f a]ngfdfly 6 ;]=ld= 7f8f] prfO ePsf] sf]g /flvPsf] 5, olb a]ngfsf] cw{ Jof; 
 8 ;]=ld= / prfO 6 ;]=ld= eP pSt ;+o'St 7f]; j:t'sf] k'/f cfotg / k'/f ;txsf] If]qkmn 
 lgsfNg'xf];\ .

17. tkfO{Fsf] ljb\ofno / 3/df ePsf lk/fld8, ;f]nL cfsf/sf 7f]; j:t' Pjd\ ;+o'St 
 7f];x¿sf] ;"rL tof/L ug'{xf];\ . ltgLx¿sf ljleGg efusf] gfk lnO{ cfotg u0fgf 
 ug'{xf];\ .

18. rf/ rf/ hgfsf] ;d"x lgdf{0f ug'{xf];\ . k|To]s ;d"xn] sf7, df6f], sfuh, afF; cflb 
 :yfgLo ;fdu|L k|of]u u/L lk/fld8, ;f]nL / ;+o'St 7f];x¿ lgdf{0f ug'{xf];\ . lgdf{0f u/]sf 
 k|To]s 7f]; j:t'sf gfk lnO{ If]qkmn / cfotg u0fgf u/L tflnsf;lxt sIffsf]7fdf k|:t't 
 ug'[xf];\ .
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7.3 HofldtLo j:t'x¿ (Geometrical Bodies)

Ps hgf cleefjsn] sIff 10 df cWoog/t cfk\mgf] 5f]/fnfO{ eg], æxfd|f] 3/sf] k5fl8 b; 
xhf/ ln6/ kfgL c6fpg] Pp6f kfgL 6\ofª\sL agfpg'k¥of] . To;sf nflu df]6fdf]6L slt ld6/ 
nDafO, slt ld6/ rf}8fO / slt ld6/ prfOsf] 6\ofª\sL agfpFbf pko'St xf]nf, cfjZos lx;fa 
lstfa u/L lgsfn t .Æ tTsfn b; xhf/ ln6/ kfgL c6fpg] 6\ofª\sL agfpg lgDgfg';f/sf 
lx;fa u/L 5f]/fn] a'afnfO{ b]vfP M

6\ofªsLsf] prfO (h) = 2 ld6/

nDafO (l) = 2.85 ld6/

rf}8fO (b) = 2.75 ld6/

t;y{ lgsfNg' kg]{ df6fsf] cfotg (V) = l x b x h 3g PsfO

  = 2 x 2.85 x 2.75 3g ld6/

  = 15.675 3g ld6/

tof/L 6\ofª\sLsf] cg'dflgt gfk

nDafO (li) = 2.60 ld6/

rf}8fO (bi) = 2.50 ld6/

prfO (h
i
) = 1.75 ld6/

t;y{ kfgLsf] cfotg (Vw) = li x bi x hi 3g PsfO

  = 2.60 x 2.50 x 1.75 3g ld6/

  = 11.375 3g ld6/

o;/L pSt ljb\ofyL{n] cg'dflgt 11 xhf/ 3 ;o 75 ln6/ kfgL c6fpg] kfgL 6\ofª\sL lgdf{0fsf 
nflu cfjZos vfsf tof/ u/] . dflysf] lj|mofsnfksf] cWoog u/L lgDg lnlvt k|Zgx¿sf] 
pTt/ lbg'xf];\ M

1.  Ps 3g ld6/ kfgL a/fa/ slt ln6/ x'G5 <

2. Ps ln6/ kfgL a/fa/ slt 3g ;]lG6ld6/ kfgL x'G5 <

3. pSt kfgL 6\ofª\sL lgdf{0fsf nflu cg'dflgt vr{ lgsfNg'xf];\ .

4. tkfO{Fx¿n] klg cfcfk\mgf 3/ jf ljb\ofnosf nflu cfjZos kfgL 6\ofª\sL lgdf{0f ug{ 
   Pp6f sfo{ of]hgf tof/ ug'{xf];\ .
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pbfx/0f 1

Pp6f 3/sf] cfFug lbOPsf] HofldtLo cfsf/sf] 5 . 
pSt cfFugdf k|lt ju{lkm6 ?= 24 sf b/n] Knf:6/ 
ubf{ hDdf Hofnfsf] /sd slt x'G5, lgsfNg'xf];\ . 
-s'g} gfk lbOPsf] 5}g ._

;dfwfg 

oxfF, k|lt ju{lkm6 Knf:6/sf] Hofnf (c) = ?= 24

hDdf Hofnf (T) = ?

cfFugsf] s'g} gfk lbOPsf] 5}g . t;y{ ;j{k|yd ljs0f{ BD jf AC gfk lng'k5{ . dfgf}F ljs0f{ 
BD sf] gfk 8 lkm6 5 . ljs0f{ BD df nDa x'g] u/L AX / CY b'O{ cf]6f prfOx¿ gfKbf j|mdzM 

3 lkm6 / 6 lkm6 kfOof] . t;y{ cfFugsf] If]qkmn (A) =  x BD (AX + CY) ju{ PsfO x'G5 .

cyjf A =  x 8 x (3 + 6) ju{lkm6

 = 4 x 9 ju{lkm6

 = 36 ju{lkm6

hDdf Hofnf (T) = C X A x'G5 .

  = ?= 24 x 36

  = ?= 864

pbfx/0f 2

Pp6f kfgL 6\ofª\sLsf] leqL nDafO 2.5 ld6/, rf}8fO 2.5 ld6/ / prfO 2 ld6/ 5 . pSt 
6\ofª\sLdf slt kfgL c6fpF5 < kTtf nufpg'xf];\ .

;dfwfg 

oxfF kfgL 6\ofª\sLsf] leqL nDafO (l) = 2.5 ld6/

   rf}8fO (b) = 2.5 ld6/

   prfO (h) = 2 ld6/

kfgL 6\ofª\sLsf] cfotg (V) = l x b x h 3g PsfO 

    = 2.5 ld6/ x 2.5 ld6/ x 2 ld6/

   =  = 12.5 3g ld6/

A

B

D

C

Y
X

3 lkm6

8 lkm6

6 lkm6
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6\ofª\sLsf] cfotg = kfgLsf] cfotg x'G5 .

6\ofª\sLdf c6\g] kfgLsf] cfotg (V) = 12.5 3g ld6/ x'G5 .

xfdLnfO{ yfxf 5, 

1 3g ld6/ kfgL = 1 xhf/ ln6/ kfgL x'G5 .

12.5 3g ld6/ kfgLsf] cfotg = 12 xhf/ 5 ;o ln6/ x'G5 .

pbfx/0f 3

;Fu}sf] lrqdf Pp6f 3/sf] sDkfpG8sf] u]6sf b'O{ cf]6f lkn/ / lkn/dfly ju{ cfwf/sf 
b'O{ cf]6f lk/fld8x¿ /flvPsf 5g\ . 6 lkm6 cUnf] lkn/dfly 1 lkm6 prfO ePsf] lk/fld8 
5 . pSt lkn/df k|lt ju{lkm6 ?= 52 sf b/n] 6fon nufpFbf hDdf slt vr{ 
nfU5, lgsfNg'xf];\ .

;dfwfg 

oxfF, lk|Hdsf] nDafO (l) = 6 lkm6

 lk/fld8sf] 7f8f] prfO (h) = 1 lkm6

 lk/fld8sf] rf}8fO (b) = 1 lkm6

 lk|Hdsf] cfwf/ juf{sf/ 5 .

lk/fld8sf] 58\s] ;txsf] prfO (l) = ?

 lkm6

   lkm6

    lkm6

  = 1.12 lkm6

Pp6f lkn/sf] k'/f ;txsf] If]qkmn = (1 x 6 +  x 1 x 1.12) x 4 ju{lkm6

b'O{ cf]6f lkn/sf] k'/f ;txsf] If]qkmn = 2 x 4(6 + 0.56) ju{lkm6

     T.S.A = 52.48 ju{lkm6

k|lt ju{lkm6 6fon nufPsf] vr{ (C) = ?= 52

t;y{, hDdf vr{ (T.C) = ? 52 x 52.48 = ?= 2728.96 ≈ ?= 2729

1 lkm6

6 lkm66 lkm6

1 lkm61 lkm61 lkm6
1 lkm6

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



97 ul0ft, sIff – 10

pbfx/0f 4

Pp6f l;d]G6sf] rSsfsf] Jof; 3.5 lkm6 / prfO 1 lkm6 5 . Ogf/ agfpFbf k|lt rSsfsf] nfut d"No 
?= 1200 k5{ . olb 32 rSsfsf] Pp6f Ogf/ tof/ ug'{ 5 eg] pSt Ogf/sf] nfut vr{ 
lgsfNg'xf];\ . ;fy} pSt Ogf/sf] 18 rSsf;Dd kfgL 5 eg] Ogf/sf] vfnL 7fpF / kfgLsf] cfotg 
slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg

oxfF Ogf/df /flvPsf] rSsfsf] Jof; (d) = 3.5 lkm6

         prfO (h1) = 1 lkm6

k|lt rSsf Ogf/df /fv]afktsf] d"No = ?= 1200

s'n nfut vr{ (T.C) = 32 x 1200 = ?= 38400

Ogf/sf] vfnL 7fpFsf] cfotg (V1) = r2h

 =      3glkm6

      3glkm6

     = 134.75 3glkm6

kfgLsf] cfotg (V2)  3glkm6 = 173.25 3glkm6

cEof; 7.3

1.(a) leqL nDafO 3 ld6/ / prfO 2 ld6/ ePsf] juf{sf/ cfwf/sf] Pp6f 6\ofª\sLdf 
 slt kfgL c6fpF5 < 

(b) ju{ cfwf/ ePsf] kfgL 6\ofª\sLsf] leqL nDafO / prfO j|mdzM 2.5 ld6/ / 1.5 ld6/ eP 
 ;f] kfgL 6\ofª\sLdf slt kfgL c6fpF5 <

2.(a) Pp6f Ogf/df 3.5 lkm6 Jof; ePsf] tyf prfO 1 lkm6sf 50 cf]6f rSsf /flvPsf 5g\ . 
 olb ;f] Ogf/ agfpg k|ltrSsf vr{ ?= 1300 k5{ eg] pSt Ogf/ vGg slt vr{ nfU5 < pSt 
 Ogf/df clwstd slt kfgL c6fpF5, lgsfNg'xf];\ . 

(b) Pp6f Ogf/sf] leqL Jof; 1 ld6/ / prfO 16.5 ld6/ 5 eg] ;f] Ogf/df slt ln6/ kfgL 
 c6fpF5 <

(c) ulx/fO 8.5 ld6/ / Jof; 1.4 ld6/ ePsf] s'g} Ogf/df slt kfgL c6fpF5 xf]nf < kTtf 
 nufpg'xf];\ .
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3.(a) cw{Jof; 1.05 ld6/ / prfO 3.5 ld6/ gfk ePsf] kfgL 6\ofª\sLsf] dflyNnf] efu cw{ 
 uf]nfsf/ (hemisphere) 5 eg] pSt kfgL 6\ofª\sLdf slt kfgL c6fpF5 < kTtf 
 nufpg'xf];\ .

(b) Pp6f ljb\ofnodf cfsf;] kfgL hDdf ug{ 1.40 ld6/ leqL Jof; / 1.5 ld6/ prfO ePsf] 
 a]ngfsf/ 6\ofª\sL lgdf{0f ul/Psf] 5 . olb pSt 6\ofª\sLsf] dflyNnf] efu 0.36 ld6/ 7f8f] 
 prfOsf] ;f]nL 5 eg] ;f] 6\ofª\sLdf slt kfgL c6fpF5 xf]nf < kTtf nufpg'xf];\ .

4. ;Fu}sf] lrqdf ABCD 6\ofª\sLsf] dflyNnf] efu tyf 
 A'B'C'D' 6\ofª\sLsf] cfwf/ xf] . o;sf] prfO BB' = AA' 

 = CC' = DD' = 2.5 ld6/ 5 . 6\ofª\sLsf] cfwf/ A'B'C'D' 

 sf] ljs0f{ A'C' = 6.25 ld6/ D'X = 2.3 ld6/ / B'Y = 

 4.5 ld6/ 5 . pSt 6\ofª\sLsf] cWoog u/L lgDg lnlvt 
 k|Zgx¿sf] pTt/ lbg'xf];\ M

 (a)  6\ofª\sLsf] rf/ leTtfsf] hDdf If]qkmn lgsfNg'xf];\ .

 (b)  k|lt ju{ld6/ ?= 275 sf b/n] rf/ leTtfdf Knf:6/ ubf{ nfUg] Hofnf lgsfNg'xf];\ .

 (c) 6\ofª\sLsf] cfwf/sf] ;txsf] If]qkmn slt x'G5 < 

 (d) 6\ofª\sLsf] cfwf/df k|lt ju{ld6/ ?= 250 sf b/n] Knf:6/ ubf{ slt Hofnf nfU5 < 

 (e) 6\ofª\sLdf slt kfgL c6fpF5 < 

 (f) tkfO{Fsf] ljb\ofnosf] ;]jf If]qdf pknAw cf]e/l;o/ jf OlGhlgo/;Fu ;Dks{ u/L 
  6\ofª\sL lgdf{0fsf nflu nfUg] nfut vr{ lgsfNg'xf];\ .

A

D

D'

A'

C

C'B'

B

X
Y

5.5 ld=
4 ld=

5.5 ld=

2.5 ld=

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



99 ul0ft, sIff – 10

8.0 k'g/fjnf]sg (Review)

;d"xdf 5nkmn u/L tnsf aLhLo cleJo~hsx¿sf] v08Ls/0f ug'{xf];\ M

(a) 2x + 4    (b) a2 + ab + ab2 + b3  

(c)  2x2 - 8    (d) 8x3 - 27y3

(e) x     (f) x4 + 64  

(g) a4 + 9a2 + 81   (h) 27a3 + 125b3 

(i) 5x2 + 9x + 4   (j) x3 + 7x2 + 6x

To:t} u/L aLhLo cleJo~hsx¿ x2 + x, 4x + 8 sf v08Ls/0fx¿ s] s] xf]nfg\ < k|To]s aLhLo 
cleJo~hssf] /]vf ul0ftLo lrqx¿ klg agfpg'xf];\ .

sIff 8 / 9 df aLhLo cleJo~hsx¿sf] v08Ls/0f af/] k|z:t cWoog / 5nkmn eO;s]sf] 
5 . oxfF dxTtd ;dfkjt{s / n3'Ttd ;dfkjTo{sf af/]df 5nkmn tyf cWoog ul/g] 5 . 

8.1 dxTtd ;dfkjt{s (Highest Common Factor)

aLhLo cleJo~hsx¿ 2x + 4 / 3x + 6 sf u'0fg v08x¿ s] s] xf]nfg\ < 
ltgLx¿df ;femf u'0fg v08x¿ s] s] xf]nfg\ < tL ;femf u'0fg v08x¿nfO{ s] 
elgG5 < ;fy} pSt u'0fg v08nfO{ e]glrqdf k|:t't ug{ ;lsG5 of ;lsFb}g < 5nkmn ug'{xf];\ .

tn lbOPsf cleJo~hsx¿sf] v08Ls/0f u/L ltgLx¿sf] ;femf u'0fg v08 kTtf nufpg'xf];\ M

(1) a2 + 3a / a + 3  

(2) a2 – 9 / a2 – 6a + 9

(3) 6x2 + 9 / a2 + 6a + 9  

(4) 2x3 + 4x2 + 2x / 2x3 + 6x2 + 4x

dfly lbOPsf cleJo~hsx¿sf] ;femf u'0fg v08nfO{ s] elgG5, n]Vg'xf];\ . ;fy} pSt ;femf 
u'0fg v08x¿nfO{ e]glrq (Venn diagram) df k|:t't ug'{xf];\ . 

PsfO 8 dxTtd ;dfkjt{s / n3'Ttd ;dfkjTo{
(Highest Common Factor and Least Common Multiple)

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



100 ul0ft, sIff – 10

pbfx/0f 1

lbOPsf cleJo~hsx¿sf] dxTtd ;dfkjt{s (d=;=) lgsfNg'xf];\ / e]glrqdf k|:t't ug'{xf];\ M 

6x + 8 / 9x + 12

;dfwfg 

oxfF, klxnf] cleJo~hs  = 6x + 8   bf];|f] cleJo~hs  = 9x + 12

      = 2(3x + 4)       = 3(3x + 4)

ctM ;femf u'0fg v08 = (3x + 4)

t;y{ lbOPsf cleJo~hsx¿sf] ;femf u'0fg v08 (3x + 4) nfO{ g} lbOPsf cleJo~hsx¿sf] 
d=;= elgG5 . To;nfO{ e]glrq (Venn diagram) df k|:t't ubf{ 

e]glrq (Venn diagram)

dflysf] pbfx/0fdf d=;=n] b'j} cleJo~hsnfO{ kfn}kfnf] efu ubf{ M

 6x + 8 
=

 2(3x + 4) 
=    2

  / 9x + 12 
=

  3(3x + 4)      
  = 3

 d=;=  (3x + 4)    d=;=  (3x + 4)

cyf{t\  3x + 4) 6x + 8(2  / 3x + 4) 9x + 12(3

       6x + 8                9x + 12
              0            0

t;y{, lbOPsf aLhLo cleJo~hsx¿nfO{ lgMz]if efu hfg] tL cleJo~hsx¿sf] ;femf u'0fg 
v08nfO{ d=;= (HCF) elgG5 .

2 33x +4

klxnf] 
cleJo~hs

bf];|f]
cleJo~hs

d=;=
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pbfx/0f 2

d=;= lgsfNg'xf];\ M x3 + 2x2 + x / x3 – x

;dfwfg 

oxfF, klxnf] cleJo~hs  = x3 + 2x2 + x

    = x(x2 + 2x + 1)

    = x(x + 1) 2

    = x(x+1) (x+1)

 bf];|f] cleJo~hs  = x3 – x

    = x(x2 – 1)

    = x(x + 1) (x – 1)

d=;=  = ;femf u'0fg v08

  = x( x + 1)

pbfx/0f 3

d=;= lgsfNg'xf];\ M x2y – xy2 / x3 – 2x2y + xy2 

;dfwfg 

oxfF, klxnf] cleJo~hs = x2y – xy2 

   = xy(x – y)

bf];|f] cleJo~hs = x3 – 2x2y + xy2

   = x(x2 – 2xy + y2)

   = x(x – y)2

   = x(x–y) (x–y)

d=;= = ;femf u'0fg v08 

  = x(x-y)

pbfx/0f 4

d=;= lgsfNg'xf];\ M x2 – y2 – 2y - 1 / x2 + 2xy + y2 - 1

;dfwfg 

oxfF, klxnf] cleJo~hs = x2 – y2 – 2y – 1

  = x2 – (y2 + 2y + 1)

  = x2 –(y + 1)2

  = {x + (y + 1)} {x– (y + 1)}

  = (x + y + 1) (x– y – 1)

bf];|f] cleJo~hs = x2 + 2xy + y2 – 1

   = (x + y)2 – 12

   = (x + y + 1) (x + y - 1)

d=;= = ;femf u'0fg v08

 = (x + y + 1)
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pbfx/0f 5

d=;= lgsfNg'xf];\ M x2 + (a +b) x + ab / a3 + 2a2x + ax2

;dfwfg 

oxfF, klxnf] cleJo~hs  = x2 + (a +b) x + ab

    = x2 + ax + bx + ab

    = x(x + a) +b(x + a)

    = (x +a) (x + b)

bf];|f] cleJo~hs = a3 + 2a2x + ax2

   = a(a2 + 2ax + x2)

   = a(a + x)2

   = a(x + a) (x + a)

d=;= = ;femf u'0fg v08

 = (x + a)

pbfx/0f 6

d=;= lgsfNg'xf];\ M x4 + x2y2 + y4, x3 – y3 / x3 + x2y + xy2

;dfwfg 

klxnf] cleJo~hs = x4 + x2y2 + y4

      = x4 + (2-1) x2y2 + y4

      = (x2)2 + 2x2y2 + (y2)2 - x2y2

      = (x2 + y2)2 - (xy)2

      = (x2 + y2 + xy) (x2 + y2 - xy)

      = (x2 + xy + y2) x2 – xy + y2)

bf];|f] cleJo~hs  = x3 – y3

   = (x - y) (x2 + xy + y2)

t];|f] cleJo~hs = x3 + x2y + xy2

   = x(x2 + xy + y2)

 d=;= = (x2 + xy + y2)

pbfx/0f 7

d=;= lgsfNg'xf];\ M x3 +1 + 2x2 + 2x, x3 - 1 / x4 + x2 +1

;dfwfg

oxfF, klxnf] cleJo~hs M x3 + 1 + 2x2 + 2x

    = (x + 1) (x2 - x + 1) + 2x(x + 1)

    = (x + 1) (x2 – x + 2x + 1)

    = (x+1) (x2 + x + 1)

bf];|f] cleJo~hs = x3 - 1

    = (x - 1) (x2 + x + 1)
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t];|f] cleJo~hs = x4 + x2  +1
   = x4 + (2 - 1) x2 + 1
   = x4 + 2x2 - x2 + 1
   = (x2)2 + 2.x2.1 + 12 - x2

   = (x2 + 1)2 - (x)2

   = (x2 + 1 + x) (x2 + 1 - x)
   = (x2 + x + 1) (x2 - x + 1)

  d=;= = (x2 + x + 1)

pbfx/0f 8

d=;= lgsfNg'xf];\ M 4x3 - 6x2y + 9xy2, 16x4 + 36x2y2 + 81y4 / 8x3 + 27y3

;dfwfg 

oxfF, klxnf] cleJo~hs  = 4x3 - 6x2y + 9xy2

    = x(4x2 - 6xy + 9y2)

bf];|f] cleJo~hs  = 16x4 + 36x2y2 + 81y4

    = 16x4 + 81y4 + 72x2y2 - 36x2y2

    = (4x2 + 9y2)2 - (6xy)2

    = (4x2 + 9y 2  + 6xy) (4x2 + 9y2 - 6xy)

    = (4x2 + 6xy + 9y2) (4x2 - 6xy + 9y2) 

t];|f] cleJo~hs  = 8x3 + 27y3

    = (2x)3 + (3y)3

    = (2x + 3y) (4x2 - 6xy + 9y2)

 d=;= = (4x2 - 6xy + 9y2)

cEof; 8.1

d=;= lgsfNg'xf];\ M

(1) 3x + 9 / 5x + 15   (2) 4x + 16 / 5x + 20  

(3) 5x + 30 / 3x + 18   (4) 6x + 18 / 4x + 12 

(5) 7x + 28 / 9x + 36   (6) 3x2 + 6x + 3 / 4x2 + 8x + 4

(7) y3 + 6y2 + 9y / 2y3 + 12y2 + 18y (8) x3y + 2x2y2 + xy3 / 2x3 + 4x2y + 2xy2

(9) x3 + 2x2 + x / x2y + 2xy + y  (10) 5x2 + 10x + 5 / 7x3 + 14x2 + 7x

(11) x3 – xy2 / x2y – 2xy2 + y3  (12) 7x3 + 14x2y + 7xy2 / 3x2 – 3y2

(13) 11x2 – 44xy + 44y2 / 3x2y – 12y3  (14) x2 – xy / x2 – y2

(15) x(x2 + 2x + 1) / x3y – xy3  (16) a2 – b2 – 2bc – c2 / a3 - 3ab(a -b) – b3 – c3
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(17) a2 – 2ac + c2 – b2 / b2 – 2bc + c2 – a2  (18) x2 – y2 – 2yz – z2 / y2 – z2 – 2zx – x2

(19) x2 – y2 + 2yz – z2 / y2 – z2 + 2zx – x2  (20) x2 – y2 + 2y - 1 / x3 – 3xy(x–y) – y3 + 1

(21) x2 + (b-a)x – ab / x2 – (a – b)x – ab  (22) x2 + (a – b)x – ab / b2 – 2bx + x2

(23) x3 + x2 + x + 1 / x3 – x2 – x + 1  (24) x3 + x2 + x + 1 / x3 – x2 + x – 1

(25) x3 + x2 – x – 1 / x3 + x2y + xy2   (26) x4 + x2 + 1, x3 + 1 / x3 – x2 + x

(27)  a4 + a2b2 + b4, a3  + b3 / a3 – a2b + ab2 (28) x4 – 3x2 + 1, x3 – x2 – x / x2 – 2x2 + x

(29)  x3 + 2x2 + 2x + 1, x3 – 1 / x4 + x2 + 1  (30) x4 + x3y + x2y2, x4 + x2y2 + y4 / x3 – y3

(31)  x3 + 2x2 + 4x, x4 + 4x2 + 16 / x3 - 8  (32) 27x3 + 125y3, 9x3 - 15x2y + 25xy2

(33)  16x4 + 100x2y2 + 625y4, 4x3  – 10x2y + 25xy2 / 8x3 + 125y3

(34)  x4 – 7x2 + 1, x3 + 3x2 + x / x4 – 11x2 + 1

(35) x3 + 64y3, x4 + 16x2y2 + 256y4 / 4x3 – 16x2y + 64y2x

8.2 n3'Ttd ;dfkjTo{ (Least Common MulƟ ple)

lbOPsf b'O{ cf]6f aLhLo cleJo~hsx¿sf ;femf u'0fg v08 / ;f] afx]ssf u'0fg v08x¿sf] 
u'0fg kmn lgsfNg'xf];\ .

x4   + 4 / 2x2 + 4x + 4

klxnf] cleJo~hs = x4  + 4 

   = (x2 + 2)2 – 2x2  = (x2 + 2)2 – 2x)2

   = (x2 + 2x + 2) (x2 + 2 – 2x)

bf];|f] cleJo~hs  = 2x2 + 4x + 4 = 2(x2 + 2x + 2)

x  + 2x + 2

2

n=;== 5fofF kfl/Psf] efu

;femf u'0fg v08 = (x2 + 2x + 2)

;femf u'0fg v08afx]ssf u'0fg v08x¿ = 2 / (x2 – 2x + 2)

oL b'j}sf] u'0fg kmn = (x2 – 2x + 2) x 2

 n=;=  = d=;= x afFsL u'0fg v08x¿sf] u'0fg kmn 

  = 2(x2 + 2x + 2) (x2 – 2x + 2)

t;y{, lbOPsf cleJo~hsx¿sf] ;femf u'0fg v08 /
afFsL u'0fg v08x¿sf] u'0fg kmnnfO{ n3'Ttd ;dfkjTo{ 

(Least common mulƟ ple) elgG5 . o;nfO{ e]glrqdf 

(Venn diagram) lgDgfg';f/ k|:t't ug{ ;lsG5 . 
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pbfx/0f 1

n=;= lgsfNg'xf];\ M x4 + x2   + 1 / x3 + x2 + x

;dfwfg 

oxfF klxnf] cleJo~hs = x4 + x2 + 1

   = (x4 + 1) + x2

   = (x2 + 1)2 – 2x2 + x2

   = (x2 + 1)2 – x 2 

   = (x2 + x + 1) (x2 – x + 1)

bf];|f] cleJo~hs = x3 + x2 + x

     = x(x2 + x + 1)

;femf u'0fg v08 -d=;=_ = (x2 + x + 1)

afFsL u'0fg v08x¿sf] u'0fg kmn = x(x2 – x + 1)

;femf u'0fg v08 / afFsL u'0fg v08x¿sf] u'0fg kmn = x(x2 + x + 1) (x2 – x + 1) 

n=;= = x(x2 + x + 1) (x2 – x + 1)

pbfx/0f 2

n=;= lgsfNg'xf];\ M x3 + y3  / x3y – x2y3 + xy3

;dfwfg 

oxfF, klxnf] cleJo~hs  = x3 + y3 

    = (x + y) (x2 – xy + y2)

bf];|f] cleJo~hs = x3y – x2y2 + xy3

   = xy(x2 – xy + y2)

;femf u'0fg v08 = x2 – xy + y2

afFsL u'0fg v08x¿ = (x + y). xy

t;y{, n=;= = ;femf u'0fg v08 X afFsL u'0fg v08x¿

  = (x2 – xy + y2) x (x + y) (xy)

  = xy(x + y) (x2 – xy + y2)
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pbfx/0f 3 

n=;= lgsfNg'xf];\ M x3  – 1 / x4 + x2 + 1

;dfwfg 

oxfF, klxnf] cleJo~hs = x3 – 1 

    = (x - 1) (x2 + x + 1)

bf];|f] cleJo~hs = x4 + x2 + 1

   = (x2 + 1)2 – 2x2 + x2

   = (x2 + 1)2 – (x)2

   = (x2 + x + 1) (x2 – x + 1)

n=;= = -;femf u'0fg v08_ x afFsL u'0fg v08x¿

 = (x2 – x + 1) (x – 1) (x2 + x + 1)

 = (x–1) (x2 + x + 1) (x2 – x + 1)

pbfx/0f 4 

n=;= kTtf nufpg'xf];\ M x3 – 1, x4 + x3 + x2  / x3 – x2 + x

;dfwfg 

oxfF, klxnf] cleJo~hs = x3 – 1

    = (x  – 1) (x2 + x + 1)

bf];|f] cleJo~hs = x4 + x3 + x2

   = x2 (x2 + x + 1)

t];|f] cleJo~hs = x3 – x2 + x = x(x2 – x + 1)

n=;= = ;femf u'0fg v08 X afFsL u'0fg v08x¿sf] u'0fg kmn

 = x (x - 1) (x2 + x + 1). x(x2 - x + 1)

 = x2(x + 1) (x2 + x + 1) (x2 – x + 1)

pbfx/0f 5

n=;= kTtf nufpg'xf];\ M  x4  + 10x2 + 169, x3 + 4x2 + 13x / x3 + x(x + 13) + 3x2

;dfwfg 

oxfF, klxnf] cleJo~hs = x4 + 10x2 + 169

    = (x2)2 + 169 + 10x2

    = (x2 + 13)2 – 26x2 + 10x2
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    = (x2 + 13)2 – 16x2

    = (x2 + 13 + 4x) (x2 + 13 – 4x)

    = (x2 + 4x + 13) (x2 – 4x + 13)

bf];|f] cleJo~hs   = x3 + 4x2 + 13x

    = x(x2 + 4x + 13)

t];|f] cleJo~hs  = x3 + x(x + 13) + 3x2

    = x(x2 + x + 13 + 3x)

    = x(x2 + 4x + 13)

n=;=  = ;femf u'0fg v08 x afFsL u'0fg v08x¿

  = (x2 + 4x + 13) x(x2 – 4x + 13)

  = x(x2 + 4x + 13) (x2 – 4x + 13)

cEof; 8.2

n3'Ttd ;dfkjTo{ -n=;_ lgsfNg'xf];\ M

(1) x4 + 4 / 2x3 – 4x2 + 4x  (2) x3 + 8 / x3 – 2x2 + 4x

(3) x3 – 1, x3 – x2 + x / x4 + x2 + 1  (4) x4 + 2ax3 + a2x2 / x3 + ax2 + b2x

(5) y4 + (2b2 – a2)y2 + b4 / y3 – ay2 + b2y (6) 
x

x  / 
x

x

(7) x
x

x
x

    / x x
x

   (8) x4 – 5x2y2 + 4y4, x3 + 8y3 / x3 – 8y3

(9)  x4 + 64y4, 2x3 + 8x2y + 16xy2 / x3 – 4x2y + 8xy2

(10)  x4 + 4y4, x3 + 2x2y + 2xy2 / x3 – 2x2y + 2xy2

(11)  x4 – 64, x3 + 4x2 + 16x / 4x2 + 16x + 64

(12) x4 + 9x2 + 81, 3x2 + 9x + 27 / x3 + 27

(13)  x4 + 8x2 + 144, x3 + x(x + 12) + 3x2 / x3 + 12x + 4x2

(14) x4 – 8x2 + 196, x3 + x(x+14) + 5x2 / 2x2 + 12x + 28

(15)  a2 + 2ab + b2 – c2, b2 + 2bc + c2 – a2 / c2 + 2ac + a2 – b2

(16) x4 – 6x2y2 + y4, x3 + 2x2y – xy2 / x2y – 2xy2 – y3

(17) x4 + x2 + 1, x3 – 1 / x6 – 1  (18) x6 – 16x4, x5 + 6x4 + 8x3 / x4 + 8x3 + 16x2

(19) x4 + 4x2 + 16, x3 + 2x2 + 4x / x3 – 8 (20) x3 – 4x2 + 12x, x4 + 8x2 + 144
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9.0  k'g/fjnf]sg (Review)  

 lgDg lnlvt k|Zgx¿df 5nkmn ug'{xf];\ M 

 s] √9 / √ݔଶ sf] lglZrt dfg lgsfNg ;lsG5 < 

 cfg'kflts ;ª\Vof eGgfn] s] a'lemG5 < 

 s] √2 ,√5  / √7 cfg'kflts ;ª\Vofsf pbfx/0fx¿ x'g\ < 

  

 

 

 9.1 ;8{x¿ (Surds) 

 
ଶ
ଶ,

 ଶ
ସ,

 ଷ
ଵଶ,

 ଶ
ଶସ,

 cflbnfO{ 
୮
୯
  sf ¿kdf JoSt ul/Psf] 5 . s] √2, √3 ,√5  cflbnfO{ 

୮
୯
 sf 

¿kdf JoSt ug{ ;lsG5 < 
୮
୯
 sf ¿kdf JoSt  ug{ ;lsg] / 

୮
୯
  sf ¿kdf JoSt ug{ g;lsg] 

s'g} rf/ rf/ cf]6f pbfx/0fx¿ sIffsf]7fdf k|:t't ug'{xf];\ . 

 

 

 

 

√ܽ      (ܽ > df "√ ( " nfO{ n cf}F ;fwf/0f d"ns lrx\g (nth radical sign) elgG5 .  
h:t} M √6య   df   "√య "   t];|f] d"n (third root) xf] . 

s] ඥ√4 /  ඥ√27య  ;8{x¿ x'g\ < s] ;8{nfO{ cfg'kflts ;ª\Vofsf] ju{d"n, 3gd"n cflbsf 
¿kdf lng ;lsG5 < 5nkmn ug'{xf];\ . 

dflysf b'O{ d"n lrx\gx¿sf] lglZrt dfg lgsfNg ;lsFb}g t;y{ logLx¿ b'j} ;8{x¿ x'g\ . 

s'g} ;ª\Vof h;nfO{  
୮
୯
 sf ¿kdf JoSt ul/G5, p, q b'j} k"0ff{ª\sx¿ x'g\ / q  0 5 

eg] pSt ;ª\VofnfO{ cfg'kflts ;ª\Vof (rational number) elgG5 . 

s'g} ;ª\Vof h;nfO{  
୮
୯
 sf ¿kdf n]Vg ;lsFb}g, To:tf ;ª\Vofx¿nfO{ cgfg'kflts ;ª\Vof 

(irrational number) cyjf ;8{ (surd) elgG5 . oL ;ª\Vofx¿sf] lglZrt dfg lgsfNg 
;lsFb}g . √2,    √5య   cflb ;8{sf pbfx/0fx¿ x'g\ .  

PsfO 9 ;fwf/0f d"ns / ;8{  
(Radical and Surd) 
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-s_ ;8{ ;DaGwL s]xL tYox¿ (some facts about surds) 

-c_ √7ర  ;8{sf] j|md 4 xf] eg] √11 ;8{sf] j|md 2 xf] . 

-cf_ √17 Ps k"0f{ ;8{ (pure surd) sf] pbfx/0f xf] h;n] cgfg'kflts ;ª\VofnfO{   
 hgfpF5 . 

-O_ 4√5 Ps ldl>t ;8{sf] pbfx/0f xf] h;n] cfg'kflts ;ª\Vof (rational number) 
 / k"0f{ ;8{ (pure surd) sf] u'0fg kmnnfO{ hgfpF5 . 

-O{_ 2√5  /  6√5 ;dfg ;8{x¿ x'g\ lsgls logLx¿sf] d"n lrx\gleq Pp6} ;ª\Vof 
 5 .  

-p_ √7య   /  √11వ  c;dfg ;8{x¿ x'g\ lsgls logLx¿sf] d"n lrx\gleq km/s km/s 
 ;ª\Vofx¿ 5g\ . ;fy} d"n lrx\gx¿ klg km/s km/s 5g\ . 

-pm_ ;8{x¿sf] j|md d"n lrx\gdf /x]sf cª\sn] hgfpF5g\, h:t} M ඥ5,  √6,య  √9ఱ  
 j|mdzM bf];|f], t];|f] / kfFrf}F j|mdsf ;8{x¿ x'g\ . 

pbfx/0fx¿  

1 = √27ర
 / √ܽ   ;8{x¿sf] j|md n]Vg'xf];\ . 

 ;dfwfg  

  √27ర  df ;8{sf] j|md 4 5 . To:t}, √ܽ    df ;8{sf] j|md n 5 . 

2.  √288 nfO{ ;/n ¿kdf JoSt ug'{xf];\ .  

 ;dfwfg  

 √288 = √2 × 12 × 12 = 12√2 
 

3.  ldl>t ;8{nfO{ k"0f{ ;8{sf ¿kdf JoSt ug'{xf];\ . 

 -s_ 
ସ
ଵଵ

 ට
଼
      -v_  

ଷ௫௬
ଶ

 ටଶమ

ଽ௫మ௬
  

 ;dfwfg 

  -s_ 
ସ
ଵଵ

 ට
଼
  = ට ସమ

ଵଵమ
× 

଼
= ට ସ×ସ

ଵଵ×ଵଵ
× ଵଵ×

଼
= ටଵସ

ଵଵ
    

 -v_  
ଷ௫௬
ଶ
ට ଶ

మ

ଽ௫మ௬
= ටቀଷ௫௬

ଶ
ቁ
ଶ

 × ଶమ

ଽ௫మ௬
  = ටଽ௫మ௬మ

ସమ
× ଶమ

ଽ௫మ௬
 = ඥ5y 
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ଷఴݔ√ =4 , వݔ√ ହమబݔ√  /      nfO{ Pp6} j|mdsf d"n lrx\g (radical sign) leq n]Vg'xf];\ . 

 ;dfwfg  

 d"n lrx\gx¿sf] n3'Ttd d"n lrx\g g} Pp6} 3ftfª\s xf] . 8, 9 / 20 sf] n=;= = 360 

 To;}n],  √ݔଷఴ = ଷ×ସହఴ×రఱݔ√ = ଵଷହయలబݔ√
  

ඥݔవ = ඥݔ×ସవ×రబ = ඥݔଶସయలబ
 

ඥݔହమబ = ඥݔହ×ଵ଼మబ×భఴ = ඥݔଽయలబ
 

cEof; 9.1 

1. tn lbOPsf ;8{x¿sf] j|md n]Vg'xf];\ M 

  -s_ √4ఴ  -v_ √25య    -u_ √11ళ   -3_ 3 √x      (n > 1) 

2. tn lbPsf ;8{x¿nfO{ ;/n ¿kdf JoSt ug'{xf];\ M 

 -s_ √18 -v_ √72   -u_ √16xయ   -3_ √36aଷ  -ª_ √81aସbయ  

3.  tn lbPsf ;8{x¿nfO{ k"0f{ ;8{sf ¿kdf JoSt ug'{xf];\ M 

 -s_ 4√5    -v_   2√6య
  -u_   

ଶ

ට ర

଼య
ర

      -3_   (a + b)ටቀୟିୠ
ୟାୠ

ቁ 

4. tnsf k|To]s ;8{x¿nfO{ Pp6} j|mdsf] d"n lrx\g k|of]u u/L n]Vg'xf];\ M  

 -s_ √3, √5య , √8ర
    -v_ √ݔଶర ସయݔ√    , ଷలݔ√    ,  

5. 1  b]lv 100 ;Ddsf k"0f{ ;ª\Vofx¿sf] ju{d"n / 3gd"n kTtf nufpg'xf];\ . ltgLx¿dWo] 
 s'g ;8{x¿ x'g\ / s'g xf]Ogg\ 5nkmn u/L lgisif{ sIffsf]7fdf k|:t't ug'{xf];\ .  
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9.2  ;8{x¿sf] ;/nLs/0f (Simplification of surds) 

 lgDg lnlvt k|Zgx¿df 5nkmn u/L lgisif{ kTtf nufpg'xf];\ M  

 s] √2  / √18   ;dfg ;8{x¿ x'g\ < 

 s] √5య  / 2√5య  sf] j|md Pp6} 5 < 

 s] √2   + √18   = √20  x'G5 < 

s] √2  + √18    = 4 √2 x'G5 < 

 

        

pbfx/0fx¿ 

1. hf]8 ug'{xf];\ M 4√128 + 4√50 

 ;dfwfg  

 oxfF,     √128 = √64 × 2 = 8√2    

   √50 = √25 × 2 = 5√2 

To;}n], 4√128 + 4√50 

= 4 × 8√2 + 4 × 5√2 

= 32√2 + 20√2 

= (32 + 20)√2 

= 52√2 

 

            

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

   √48aସb ర + √243aସb ర − √1875aସbర  

 

;8{x¿sf] hf]8 lj|mofdf, ;8{sf] j|md tyf d"n lrx\g leqsf] kl/df0f pxL ePdf 
dfq hf]8 ug{ ;lsG5 . cyf{t\ ;dfg ;8{x¿ dfq hf]8\g ;lsG5 . 

;8{x¿sf] 36fp lj|mofdf ;8{sf] j|md tyf d"n lrx\gleqsf] kl/df0fx¿ pxL ePdf 
dfq 36fpg ;lsG5 . cyf{t\ ;dfg ;8{x¿ dfq 36fpg ;lsG5 . Curri
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 ;dfwfg  

 √48aସbర + √243aସb ర − √1875aସbర  

= √2 × 2 × 2 × 2 × 3a4 × b4 × b24
+ √3 × 3 × 3 × 3 × 3a4 × b4 × b24

− √3 × 5 × 5 × 5 × 5a4 × b4 × b24   

= 2abඥ3bଶర + 3abඥ3bଶర − 5abඥ3bଶర
 

= (2ab + 3ab − 5ab) ඥ3bଶర
 

= 0ඥ3bଶర = 0 

s]  ൫√5൯
2

= √5 × √5 = √25 x'G5 < 

olb 23 = 8 x'G5 eg] s] 2 = √8య = √2య × √2య × √2య  n]Vg ;lsG5 < 5nkmn ug'{xf];\ . 

 

 

 

3. u'0fg ug'{xf];\ M      -s_ √2 × √7           -v_ √2 × √23
 

 ;dfwfg 

 -s_ √2 × √7 = √2 × 7 = √14 

          -v_√2 × √2య = √2ଷల × √2ଶల    -2 / 3 sf] n=;= = 6_ 

                                        = √8 × 4ల  

                      = √32ల                   [2ଷ = 8, 2ଶ = 4] 

 

 

4. ;/n ug'{xf];\ M √ab଼cଽయ ÷ √81aହbcହయ   

 ;dfwfg  

ඥab଼cଽయ ÷ ඥ81aହbcହయ
 

;8{x¿sf] u'0fg lj|mof ug{ ;8{x¿sf] j|md Pp6} x'g'k5{ . d"n lrx\gleqsf] kl/df0f 
Pp6} jf km/s klg x'g ;S5 . 

;8{x¿sf] efu lj|mofdf ;8{x¿sf] j|md Pp6} x'g'k5{ . d"n lrx\gleqsf] kl/df0f 
Pp6} jf km/s klg x'g ;S5 . 
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= ට ୟళୠఴୡవ

଼ଵୟఱୠలୡఱ
య

  =ටమమర

଼ଵ

య
 

= ටୟమୠమୡయ×ୡ
଼ଵ

య
 

=  
c
3
ඨaଶbଶc

3
య

 

5. ;/n ug'{xf];\ M ൫√܉ − √࢞൯൫√܉+ √࢞൯ 

 ;dfwfg  

൫3√a− 2√x൯൫2√a + 3√x൯        

= 3√a൫2√a + 3√x൯ − 2√x(2√a + 3√x) 

= 6√a × a + 9√a × x − 4√x × a − 2 × 3√x × x      

      = 6a + 9√ax − 4√ax − 6x 

 = 6a − 6x + 5√ax 

 

cEof; 9.2  

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

 -s_ 4√2 + 5√2 + 7√2 -v_ 5√7య + 8√7య + 5√7య  

 -u_ 25√192ళ + 45√192ళ + 20√192ళ         -3_ 25√37వ + 251√37వ + 49√37వ  

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

 -s_ √45 + √245 − √500 + √625 

 -v_7√16య + 2√54య + 3√128య − 4√250య  

 -u_2√72 − 5√18 + 3√98 

3.  u'0fg ug'{xf];\ M 

 -s_ √2 × √5 -v_ √3 × √11 
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 -u √2య × √2 -3_ √4ర × √2 

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

 -s_ 3√18 × 2√12 -v_ 5√12 × 7√6 

 -u ൫√3 + √2൯൫√3−√2൯ -3_ ൫4√5− 7√2൯൫3√5 + 4√2൯ 

 -ª_ 27√24 ÷ 9√12 -r_ 
√଼ ×√଼×√ଷ
√ଶ×√ଶସ

 

5.   s'g} 5 cf]6f km/s d"n lrx\g ePsf ;8{x¿ n]Vg'xf];\ . tLdWo] s'g} 4 cf]6f ;8{x¿nfO{
 u'0fg ug'{xf];\ / kfFrf}F ;8{n] pSt u'0fg kmnnfO{ efu ug'{xf];\ . k|fKt clGtd 
 kl/0ffdnfO{ sIffsf]7fdf k|:t't ug'{xf];\ . 
 

9.3  cfg'kftLs/0f (Rationalization) 

 lgDg lnlvt k|Zgx¿df 5nkmn u/L k|fKt glthfnfO{ sIffsf]7fdf k|:t't ug'{xf];\ M 

 ଵ
√ଶ

 sf] x/nfO{ s;/L ;8{/lxt agfpg ;lsG5 xf]nf <  

ଵ
√ଷି√ଶ

 sf] x/nfO{ s;/L ;8{/lxt agfpg ;lsG5 xf]nf < 

 

 

olb s'g} cgfg'kflts kb √ݔ +ඥݕ eP o;sf] cfg'kflts v08 (Rationalising factor) 

√x − ඥy x'G5 . ൫√x +ඥy൯ /൫√x − ඥy൯ nfO{ Ps cfk;df u'0fg ubf{ cfg'kflts u'0fg 
v08 (x-y) k|fKt x'G5 . 

pbfx/0f 

1. 
ଵ
ଶ√ଷ

 sf] nfO{ cfg'kftLs/0f ug'{xf];\ . 

 ;dfwfg  

 oxfF 
ଵ
ଶ√ଷ

 sf] x/df √3 5, h'g cgfg'kflts ;ª\Vof xf] . 

 To;}n], c+z / x/ b'j}df √3 n] u'0fg ubf{  10

2√3
×
√3

√3
 

                                           = ଵ√ଷ
ଶ×ଷ

 = ହ√ଷ
ଷ

   

;8{;lxt leGgsf] x/nfO{ ;8{/lxt agfpg] lj|mofnfO{ x/sf] cfg'kftLs/0f (rationalization) 
elgG5 . 
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2. cfg'kftLs/0f ug'{xf];\ M   
  ଶି√ଷ
ଶା√ଷ

  

 ;dfwfg  

   
  ଶି√ଷ
ଶା√ଷ

 

 =   ଶି√ଷ
ଶା√ଷ

×   ଶି√ଷ
ଶି√ଷ

 [cz+ / x/df 2 + √3 sf] cg'ab\w (conjugate) n] u'0fg ubf{ ] 

 = ൫ଶି√ଷ൯
మ

(ଶ)మି൫√ଷ൯
మ  = (ଶ)మିଶ×ଶ√ଷା൫√ଷ൯

మ

ସିଷ
    = ସିସ√ଷାଷ

ଵ
 = 7− 4√3 

3.  ;/n ug'{xf];\ M ల
మ√యష√ల

+ √ల
√యశ√మ

− ర√య
√లష√మ

 

 ;dfwfg  

 ల
మ√యష√ల

+ √ల
√యశ√మ

− ర√య
√లష√మ

 

ୀ ల
మ√యష√ల

× మ√యశ√ల
మ√యశ√ల

+ √ల
√యశ√మ

  × √ଷି√ଶ
√ଷି√ଶ

− ସ√ଷ
√ି√ଶ

× √ା√ଶ
√ା√ଶ

 

-k|To]s x/sf] cg'ab\w (conjugate) n] c+z / x/df u'0fg ubf{_ 

=
12√3 + 6√6

൫2√3൯
ଶ
− ൫√6൯

ଶ +
√18−√12

൫√3൯
ଶ
− ൫√2൯

ଶ −
4√18 + 4√6

൫√6൯
ଶ
− ൫√2൯

ଶ 

=
12√3 + 6√6

4 × 3− 6 +
3√2− 2√3

3− 2 −
൫4 × 3√2 + 4√6൯

6 − 2  

=
12√3

6 +
6√6 

6 + 3√2− 2√3−
4 × 3√2

4 − 4 ×
√6
4  

= 2√3 + √6 + 3√2− 2√3 − 3√2− √6  = 0 

4.  olb √యశ√మ
య√యషమ√మ

= a+b √6  eP a / b sf] dfg kTtf nufpg'xf];\ . 

 ;dfwfg  

  oxfF √ଷା√ଶ
ଷ√ଷିଶ√ଶ

= a + b√6 

 cyjf, 
√ଷା√ଶ
ଷ√ଷିଶ√ଶ

× ଷ√ଷାଶ√ଶ
ଷ√ଷାଶ√ଶ

= a + b√6 
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 cyjf,   ଷ൫√ଷ൯
మ
ାଶ√ ାଷ√ା ଶ൫√ଶ൯

మ

 ൫ଷ√ଷ൯
మ
ି ൫ଶ√ଶ൯

మ = a + b√6 

 cyjf, 
ଷ×ଷାହ√ାଶ×ଶ

ଽ×ଷିସ×ଶ
= a + b√6 

 cyjf, ଽାସାହ√
ଶି଼

= a + b√6 

 cyjf, ଵଷାହ√
ଵଽ

= a + b√6 

 cyjf, 
ଵଷ
ଵଽ

+ ହ√
ଵଽ

= a + b√6 

 b'j}lt/ Ps ;dfg kbx¿nfO{ t'ngf ubf{ ܽ = ଵଷ
ଵଽ

 / ܾ = ହ
ଵଽ

 

 

cEof; 9.3 

1.  x/x¿sf] cfg'kftLs/0f ug'{xf];\ M  

 -s_ ହ
√ହ

   -v_ ଵସ
√

  -u_ ଵଶ
√ଶ

   -3_ ଷ √ସ
య

√ଽయ  

2. x/x¿sf] cfg'kftLs/0f ug'{xf];\ M  

-s_ ହ
ଷା√ଶ

    -v_ ଷ√ଶ
√ା√ଷ

  -u_ √ି√ହ
√ା√ହ

   -3_ √ଷିହ√ଶ
√ସ଼ା√ଵ଼

   

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

 -s_ √
ହା√ଷ

√ହି√ଷ
+ √ହି√ଷ

√ହା√ଷ
       -v_ 

௫ା√௫మିଵ
௫ି√௫మିଵ

− ௫ି√௫మିଵ
௫ା√௫మିଵ

     

 -u_ 
ଶା√ଷ
ଶି√ଷ

+ ଶି√ଷ
ଶା√ଷ

+ √ଷିଵ
√ଷାଵ

       

4. -s_ olb ଷା√ଶ
ଷି√ଶ

= a + b√2 eP a / b sf] dfg kTtf nufpg'xf];\ . 

 -v_ olb ܽ = √ଷା√ଶ
√ଷି√ଶ

  / b = √ଷି√ଶ
√ଷା√ଶ

  eP (a + b)2 sf] dfg kTtf nufpg'xf];\ . 

 -u_ olb ݔ = 6−√35 eP ݔ + ଵ
௫

ଶݔ /   + ଵ
௫మ
  sf] dfg kTtf nufpg'xf];\ . 

5. cfg'kflts / cgfg'kflts ;ª\Vofsf] pbfx/0f;lxt leGgtf n]Vg'xf];\ . s] cfg'kftLs/0fn] 
oL b'O{ ;ª\Vofx¿nfO{ Ps csf{df kl/jt{g u5{ < cfg'kftLs/0fsf] k|of]u sxfF s] s;/L 
x'G5 < cfk"meGbf dflyNnf sIffdf ul0ft ljifo cWoog ug]{x¿;Fu ;f]wL 5f]6f] k|ltj]bg 
sIffsf]7fdf k|:t't ug'[xf];\ .  
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9.4. ;fwf/0f d"ns ;dLs/0f (Equations involving surds) 

 √16 eGgfn] s] a'lemG5 < s] ൫√x൯
ଶ

= x n]Vg ;lsG5 < 5nkmn ug'{xf];\ . 

rn/flz d"n;lxt ePsf] ;dLs/0fnfO{ ;fwf/0f d"ns ;dLs/0f elgG5 . pbfx/0fsf 
nflu √x = 2,√x − 1 = 5 cflb . d"n lrx\gsf] ju{ ubf{ d"n lrx\g x6\5, h:t} M 

√x = 3 eP ൫√x൯
ଶ

= (3)ଶ cyjf ݔ = 9 x'G5 . 

;fwf/0f d"ns ;dLs/0f xn ubf{ k|fKt ePsf] pTt/ l7s 5 5}g egL yfxf kfpg pTt/ 
k|lt:yfkg u/L x]g{ ;lsG5 . ;fwf/0fd"ns ;dLs/0f xn ubf{ k|fKt x'g] ;ª\Vofx¿dWo] 
h'g ;ª\Vofn] ;dLs/0fnfO{ ;Gt'i6 ub}{g To;nfO{ "Extraneous root" eGb5g\ . 

pbfx/0f  

1.  xn ug'{xf];\  -s_ √x + 5−√x = 1   -v_ √ݔర + 1 = 3 

;dfwfg  

-s_ oxfF, √x + 5− √x = 1 

cyjf, √x + 5 = 1 + √x 

cyjf, ൫√x + 5൯
ଶ

= ൫1 + √x൯
ଶ
 -b'j}lt/ ju{ ubf{_ 

cyjf, x + 5 = 1 + 2√x + x 

cyjf, 4 = 2√x 

cyjf, 2 = √x 

cyjf, (2)2 = ൫√x൯
2
 

cyjf, 4 = x 

hfFr ubf{, √x + 5− √x = 1 

cyjf, √4 + 5 − √4 = 1 

cyjf, 3 − 2 = 1 

cyjf, 1 = 1 

∴ x = 4  

రݔ√ + 1 = 3 

-v_ oxfF, √ݔర + 1 = 3 

 cyjf, √ݔర = 3 − 1 

 cyjf, √ݔర = 2 

 cyjf, ቀݔ
భ
రቁ = 2 

b'j}lt/ rf}yf] 3ft lnFbf  

cyjf, ݔ
భ
ర×ସ = 16 

cyjf, ݔ = 16 

hfFr ubf{ M 

cyjf, √16ర + 1 = 3 

cyjf, 2 + 1 = 3 

cyjf, 3 = 3 

 x = 16 
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2.  xn ug'{xf];\ M ௫ିଵ
√௫ାଵ

= 4 + √௫ିଵ
ଶ

  

;dfwfg  

  
௫ିଵ
√௫ାଵ

= ଼ା√௫ିଵ
ଶ

  

 cyjf, 
൫√௫ିଵ൯൫√௫ାଵ൯

൫√௫ାଵ൯
= ା√௫

ଶ
 

 cyjf, √ݔ − 1 = ା√௫
ଶ

 

  cyjf, 2√x − 2 = 7 + √x 

 cyjf, 2√x −√x = 7 + 2 

 cyjf, √x = 9 

 cyjf, ൫√x൯
2

= (9)2 

 cyjf, x = 81 

 hfFr ubf{, 
௫ିଵ
√௫ାଵ

= 4 + √௫ିଵ
ଶ

 

 cyjf, 
଼ଵିଵ
√଼ଵାଵ

= 4 + √଼ଵିଵ
ଶ

  

 cyjf, 
଼
ଽାଵ

= 4 + ଽିଵ
ଶ

 

 cyjf, 
଼
ଵ

= 4 + 4 cyjf, 8 = 8                             ∴ ݔ = 81  

3.  xn ug'{xf];\ M √xଶ − 3x + 5 −√xଶ − 4x + 4 = 1  

 ;dfwfg  

  √xଶ − 3x + 5 −√xଶ − 4x + 4 = 1  

 cyjf, √2ݔ − ݔ3 + 5 = 1 + 2ݔ√ − ݔ4 + 4   

cyjf, √ݔଶ − ݔ3 + 5 = 1 + ඥ(x − 2)ଶ 

cyjf, √ݔଶ − ݔ3 + 5 = 1 + ݔ − 2 

cyjf, √ݔଶ − ݔ3 + 5 = ݔ − 1 
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cyjf, ൫√ݔଶ − ݔ3 + 5൯
ଶ

= ݔ) − 1)ଶ 

cyjf, 2ݔ − ݔ3 + 5 = 2ݔ − ݔ2 + 1  

cyjf, ݔଶ − ଶݔ − ݔ3 + ݔ2 = 1 − 5 

cyjf, −ݔ = −4   cyjf, ݔ = 4 

hfFr ubf{, √ݔଶ − 3x + 5 − ଶݔ√ − ݔ4 + 4 = 1  

cyjf, √42 − 3 × 4 + 5 − √42 − 4 × 4 + 4 = 1  

cyjf, √9 −√4 = 1 

cyjf, 3 − 2 = 1   cyjf, 1 = 1 

∴ ݔ = 4  

cEof; 9.4 

xn ug'{xf];\ / hfFRg'xf];\ M 

1. -s_ √ݔ − 5 = 3         -v_ 7 ݔ√− − 4 = 3   

 -u_ √4ݔ − 7య = 5    -3_ 13 − ݔ5√ − 4య = 7   

2. -s_ √ݔ + 25 = 1 + ݔ√  _v-      ݔ√ + 9 + ݔ√ = 9   

 -u_ √ݔ − 4 + 3 = ݔ√ + ݔ9√ _3-     11 − 8 = ݔ√3 + 3 − 5    

3.  -s_ √ݔ − 1 + ݔ√ = ଶ
√௫

      -v_ 
௫ିଵ
√௫ିଵ

= 3 + √௫ାଵ
ଶ

    

 -u_ √xଶ − 3x + 3 + √xଶ − ݔ + 1 = 2  -3_ √
௫ାସା√௫ିସ

√௫ାସି√௫ିସ
= 2 

ଶݔ√ .4 − ݔ2 − ଶݔ√− 4 − ݔ3 − 3 = 1 nfO{ xn ubf{ x sf] dfg 4 / − ସ
ଷ
 cfpF5 egL 

 b]vfpg'xf];\ . ݔ = − ସ
ଷ
 n] ;dLs/0fnfO{ ;Gt'i6 ub}{g lsg < sf/0f vf]Hg'xf];\ . 

5. ௫ିଵ
√௫ାଵ

= 4 + √௫ିଵ
ଶ

 nfO{ ;dfwfg ubf{ x = 81 egL k|dfl0ft ug'{xf];\ . pSt ;dLs/0f xn 

ubf{ cfp]g x sf] s'g dfg pSt ;dLs/0fsf nflu ;dfwfg x'Fb}g, lsg < sf/0f n]Vg'xf];\ . 

6. cEof;df lbOP h:t} cGo s'g} 5 cf]6f k|Zgx¿ cfk}mF lgdf{0f u/L ltgLx¿sf] ;dfwfg  
;lxt sIffsf]7fdf k|:t't ug'{xf];\ . 
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10.0 k'g/fjnf]sg (Review) 

 lbOPsf] ;j{;ldsfsf] vfnL :yfgdf l7s ;ª\Vof eg'{xf];\ M 

 -s_ 2ହ × 2 = ⋯    -v_ 2ଽ ÷ 2ସ = ⋯ 

 -u_ 
ଵ
ଶషళ

= ⋯   -3_ (2 × 3) = ⋯ 

 -ª_ 20 = ⋯   -r_ (2 ÷ 3) = ⋯ 

 -5_ √334
= ⋯   -h_ ቀ2

3
ቁ
−2

= ⋯ .. 

 3ftfª\s ;DaGwL s]xL lgodx¿ 

ݔ .1 × ݔ = ݔ)         ାݔ ≠  (

ݔ .2 ÷ ݔ = ݔ)       ିݔ ≠  (

(ݔ) .3 = ݔ ݔ)               ≠  (

4. ቀ௫
௬
ቁ


= ௫

௬
ݔ)                  ≠ ݕ,0 ≠ 0) 

ݔ .5 = ݔ)                        1 ≠ 0) 

ିݔ .6 = ଵ
௫

ݔ)                   ≠ 0) 

ݔ√ .7 = ݔ
భ
                   (ݔ > 0) 

3ftfª\ssf oL lgodx¿sf] k|of]u sxfF sxfF x'G5, ;d"xdf 5nkmn ug{'xf];\ . 

10.1 3ftfª\ssf] ;/nLs/0f (Simplification of Indices) 

 tn lbOPsf kbx¿nfO{ 3ftfª\ssf] k|of]u u/L n]Vg'xf];\ M 

-s_ (2 × 2 × 2 × 2) × (2 × 2 × 2) = ⋯ 

-v_ ݔ × ସݔ × ଽݔ × ିݔ = ⋯ 

PsfO 10 3ftfª\s (Indices) 
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-u_ (−7)ଶ × (−7)ଷ × (−7)ଽ = ⋯. 

-3_ (a + 2)ଶ × (a + 2)ଽ × (a + 2)ିହ = ⋯ 

pbfx/0f   

1. ;/n ug'{xf];\ M  
ቀଵା౮౯ቁ

౮
౮ష౯×ቀଵି౮౯ቁ

౯
౮ష౯

ቀ౯౮ାଵቁ
౮

౮ష౯×ቀ౯౮ିଵቁ
౯

౮ష౯
 

 ;dfwfg  

ቀ1 + x
yቁ

୶
୶ି୷ × ቀ1− x

yቁ
୷
୶ି୷

ቀy
x + 1ቁ

୶
୶ି୷ × ቀy

x − 1ቁ
୷
୶ି୷

 

=
ቀ౯శ౮౯ ቁ

౮
౮ష౯×ቀ౯ష౮౯ ቁ

౯
౮ష౯

ቀ౯శ౮౮ ቁ
౮

౮ష౯×ቀ౯ష౮౮ ቁ
౯

౮ష౯
 = ቆ

౮శ౯
౯

౮శ౯
౮
ቇ

౮
౮ష౯

ቆ
౯ష౮
౯

౯ష౮
౮
ቇ

౯
౮ష౯

 

= ൬
x
y
൰

୶
୶ି୷

× ൬
x
y
൰

୷
୶ି୷

= ൬
x
y
൰

୶
୶ି୷ା

୷
୶ି୷

= ൬
x
y
൰
୶ା୷
୶ି୷

 

2.  ;/n ug'{xf];\ M 
ଵ

ଵା௫ೌష್ା௫ష್
+ ଵ

ଵା௫್షା௫ೌష
+ ଵ

ଵା௫షೌା௫್షೌ
 

 ;dfwfg  

 
ଵ

ଵା୶షౘା୶ౙషౘ
+ ଵ

ଵା୶ౘషౙା୶షౙ
+ ଵ

ଵା୶ౙషା୶ౘష
 

=
xୠ

xୠ(1 + xୟିୠ + xୡିୠ) +
xୡ

xୡ(1 + xୠିୡ + xୟିୡ) +
xୟ

xୟ(1 + xୡିୟ + xୠିୟ) 

=
xୠ

xୠ + xୠ × xୟିୠ + xୠ × xୡିୠ +
xୡ

xୡ + xୡ × xୠିୡ + xୡ × xୟିୡ +
xୟ

xୟ + xୟ × xୡିୟ + xୟ × xୠିୟ 

=
xୠ

xୠ + xୟିୠାୠ + xୠାୡିୠ +
xୡ

xୡ + xୡାୠିୡ + xୡାୟିୡ +
xୟ

xୟ + xୟାୡିୟ + xୟାୠିୟ 

= ௫್

௫್ା௫ೌା௫
+ ௫

௫ା௫್ା௫ೌ
+ ௫ೌ

௫ೌା௫ା௫್
 = ௫್ା௫ା௫ೌ

௫್ା௫ା௫ೌ
= 1 
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3. olb  = ݔ ݍ, = ݎ  /  ݔ =  eP k|dfl0ft ug'{xf];\ M pୠିୡݔ × qୡିୟ × rୟିୠ = 1 

 ;dfwfg  

  oxfF, afofF kIf      = ି × ିݍ ×  _ି   (p, q / r sf] dfg /fVbfݎ

               = ି(ݔ) × ି(ݔ) ×  ି(ݔ)

= ିݔ  × ିݔ × (ݔ)]                 ିݔ =  [ [ ePsfnݔ

=  ିାିାିݔ 

= ݔ = 1   

= bfofF kIf 

 

cEof; 10.1 

1.  dfg kTtf nufpg'xf];\ M  

 -s_ ቀ ଼
ଶ
ቁ
షభ
య × ቀ ଷଶ

ଶସଷ
ቁ
భ
ఱ
      -v_ ቀହ

మ

ହయ
ቁ
ସ

× ቀହ
య

ହర
ቁ
ଶ

× ቀହ
ర

ହమ
ቁ
ଷ
 

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

 -s_ 
௫ೌష್ .௬ష್

௫మ್షೌ.௬
  -v_ 

షరషఱషల

షమయ
 -u_ 

ଶశభାଶ

ଷ×ଶశమିହ×ଶ
 -3_ 

ଷశభିଷ

ଷశమିଷశభ
 

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

 -s_ ቀ௫
ೌ

௫್
ቁ
మାାమ

× ቀ௫
್

௫
ቁ
మାାమ

× ቀ௫


௫ೌ
ቁ
మାାమ

 -v_ ቀ௫
ೌ

௫್
ቁ
భ
ೌ್ × ቀ࢞

࢈

ࢉ࢞
ቁ

ࢉ࢈

× ቀ௫


௫ೌ
ቁ
భ
ೌ

 

 -u_ ቀ ଵ
௫ೌష್

ቁ
భ

ೌష × ቀ ଵ
௫್ష

ቁ
భ

್షೌ ×  ቀ ଵ
௫షೌ

ቁ
భ

ష್
  -3_ 

ቀ௫మି భ
మቁ


×ቀ௫ିభቁ

ష

ቀ௬మି భ
ೣమቁ


×ቀ௬ାభೣቁ

ష 

4.  olb ܽ + ܾ + ܿ = 0  eP k|dfl0ft ug'{xf];\ M  

ଵ
ଵା௫ೌା௫ష್

+++++++++ ଵ
ଵା௫್ା௫ష

+ ଵ
ଵା௫ା௫షೌ

= 1 

5.  olb abc = 1 eP k|dfl0ft ug'{xf];\ M ଵ
ଵାୟାୠషభ

+ ଵ
ଵାୠାୡషభ

+ ଵ
ଵାୡାୟషభ

= 1 
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6.  olb a = .୯ା୰ݔ y୮, b = .୰ା୮ݔ y୯ / c = .୮ା୯ݔ y୰ eP k|dfl0ft ug'{xf];\  M  
 a୯ି୰. b୰ି୮. c୮ି୯ = 1 

7.  olb 2abc = 1  / aଷ + bଷ + cଷ = 1 eP k|dfl0ft ug'{xf];\ M 

ୟమୠషభୡషభݔ . ୟషభୠమୡషభݔ . ୟషభୠషభୡమݔ =  ଶݔ

8. k|Zg 1, 2 / 3 df lbOP h:t} k|To]ssf cGo 5 cf]6f k|Zgx¿ lgdf{0f u/L tL 
 k|Zgx¿sf] ;dfwfg sIffsf]7fdf k|:t't ug'{xf];\ .  

 

10.2 3ftfª\s o'St ;dLs/0f (Exponential Equation) 

lgDg lnlvt k|Zgx¿df 5nkmn ug'{xf];\ M 

2௫ = 32 df x sf] dfg slt x'Fbf of] ;dLs/0f ;To x'G5 xf]nf < 

ݔ = 1, 2, 3, 4, 5,−1,−2,−3, nfO{ 2x df k|lt:yfkg ubf{ s] s:tf ;ª\Vofx¿ k|fKt 
x'G5g\ < 

4௫ାଵ = 64 df x sf] dfg s;/L kTtf nufpg ;lsG5 xf]nf < 

s] ܽଶ = 4 3ftfª\s o'St ;dLs/0f xf] < xf] eg] lsg / xf]Og eg] lsg < 

s] ܽ௫ = 2௫ df a =2 eP 3ftfª\s o'St ;dLs/0f xn ePsf] dflgG5 xf]nf < 

3ftfª\s ;DaGwL lgDg lnlvt s'/fx¿ xfdLn] sIff ( df cWoog ul/;s]sf 5f}F M 

1.  a x = A  df x sf] dfg slt x'Fbf ;dLs/0f ;Gt'ng x'G5 egL kTtf nufpg' g}  
 o; :j¿ksf] ;dLs/0fsf] xn ug'{ xf], hxfF A Ps cr/ /fzL xf] . 

2.  ;dLs/0fsf] b'j}lt/sf cfwf/x¿ a/fa/ ePdf 3ftfª\sx¿ klg a/fa/ x'g'k5{, 

 h:t} M 3 x = 34  df x = 4 x'G5 . 

3.  a/fa/ lrx\gsf Psfk6\l6 /x]sf b'O{ kbLo cleJo~hsnfO{ ;/n u/L Pp6} cfwf/ 
agfpg ;lsG5 . 

 h:t} M 3௫ାଵ + 3௫ = 12  df 3௫ × 3 + 3௫ = 12   
 cyjf, 3௫(3 + 1) = 12 
 cyjf, 3ݔ = 3 

 cyjf, ݔ = 1 

ca xfdL ju{ ;dLs/0fsf ¿kdf cfpg] 3ftfª\s o'St ;dLs/0fsf af/]df cWoog ug]{ 
5f}F . oL ;dLs/0fx¿n] ju{ ;dLs/0fsf u'0fx¿nfO{ ;Gt'i6 u5{g\ . tn lbPsf pbfx/0f 
cWoog u/f}F M 
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pbfx/0f 1  

xn ug'{xf];\ M 9௫ − 2 × 3௫ − 3 = 0 

;dfwfg  

            9௫ − 2 × 3௫ − 3 = 0 

 cyjf, (3୶)ଶ − 2 × 3୶ − 3 = 0 

 cyjf, (3୶)ଶ − 3 × 3୶ + 3୶ − 3 = 0 

 cyjf, 3୶(3୶ − 3) + 1(3୶ − 3) = 0 

 cyjf, (3x − 3)(3x + 1) = 0 

 cyjf, 3୶ − 3 = 0  jf 3୶ + 1 = 0 

 cyjf, 3x = 3 jf 3୶ = −1  -–1 nfO{ 3 sf] 3ftdf n]Vg ;lsFb}g_  

 cyjf, x = 1 

x = 1 nfO{ ;dLs/0f 9୶ − 2 × 3୶ - 3 = 0 df k|lt:yfkg ubf{ 9ଵ − 2 × 3ଵ − 3 = 0 

cyjf 0 = 0 

∴ ݔ = 1  

pbfx/0f 2 

xn ug'{xf];\ M 2௫ + ଵ
ଶೣ

= 2 ଵ
ଶ
 

;dfwfg  
 oxfF 2୶ + ଵ

ଶ౮
= 2 ଵ

ଶ
 

 dfgf}F,  2୶ = a 

 To;}n], ܽ + ଵ


= ହ
ଶ
 

 cyjf  
మାଵ


= ହ
ଶ
 

 cyjf, 2ܽଶ + 2 = 5ܽ 

 cyjf, 2ܽଶ − 5ܽ + 2 = 0 

 cyjf, 2ܽଶ − 4ܽ − ܽ + 2 = 0 
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 cyjf, 2ܽ(ܽ − 2) − 1(ܽ − 2) = 0 

 cyjf, (ܽ − 2)(2ܽ − 1) = 0   

 cyjf, ܽ − 2 = 0 jf 2ܽ − 1 = 0 

 cyjf, ܽ = 2 jf ܽ = ଵ
ଶ
 

 cyjf, 2௫ = 2ଵ jf 2௫ = 2ିଵ 

 cyjf, ݔ = 1 jf ݔ = −1  

x = ± 1 nfO{ 2௫ + ଵ
ଶ௫

= 2 ଵ
ଶ
 df k|lt:yfkg ubf{ afofF kIf / bfofF kIf a/fa/ cfpF5g\ < 

k|lt:yfkg u/L x]g'{xf]nf . 

∴ ݔ = ±1  

 

cEof; 10.2  

xn ug'{xf];\ M  

1.  -s_ 3ଶ௬ − 4 × 3௬ + 3 = 0 

 -v_   4௫ − 6 × 2௫ିଵ + 2 = 0 

 -u_   5ଶ௫ − 6 × 5௫ାଵ + 125 = 0 

 -3_  3ଶ௫ − 4 × 3௫ + 3 = 0 

 -ª_ 4௬ − 24 × 2௬ = −128 

2. -s_    3௫ + ଵ
ଷೣ

= 9 ଵ
ଽ
 

 -v_  5௬ + ଵ
ହ
− 25 ଵ

ଶହ
= 0 

 -u_  4௫ିଵ + 4ି௫ = 1 

 -3_   5x+1 + 52 - x = 126 

3.  4 x 3x +1 - 9x = 27 nfO{ xn ubf{ cfpg] x sf dfgx¿n] 3ଶ௫ − 4 × 3௫ାଵ + ଼ଵ
ଷ

= 0 nfO{ 

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

4. b}lgs hLjg;Fu ;DalGwt 3ftfª\s / 3ftfª\s o'St ;dLs/0fsf] k|of]u x'g] s'g} ltg 
cf]6f pbfx/0fx¿sf] vf]hL sIffsf]7fdf k|:t't ug'{xf];\ . 
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    11.0 k'g/fjnf]sg (Review)  

 ;dfg x/ ePsf s'g} 2 cf]6f aLhLo leGgx¿ n]Vg'xf];\ .  

 ସ
௫ିହ

 s'g cj:yfdf kl/eflift x'Fb}g, n]Vg'xf];\ . 

 ݕݔ − ଷݔ /  ଶݕ −  . \;[ଷ sf] d=;= / n=;= slt x'G5, n]Vg'xfݕ

aLhLo leGgx¿sf] ;/nLs/0f ug{ d=;= / n=;= sf] 1fg x'g' cfjZos 5 . h'g xfdLn] 
cluNnf sIffx¿df cWoog u/L ;s]sf 5f}F . 

11.1 aLhLo leGg k|of]u ePsf ;/nLs/0f (Simplification of Rational Algebraic Fractions)  

 oxfF, xfdL a9Ldf ltg kb ePsf leGgx¿sf] ;/nLs/0f ;DaGwL cWoog ug]{ 5f}F .  

 tn lbOPsf leGgx¿nfO{ ;dfg x/ agfO{ ;d"xdf 5nkmn ug'{xf];\ M 

  -s_ 
ଵ

௫ି୷ 
, ଵ
௫ା୷ 

   -v_ 
ୟିୠ
 ୟୠ 

, ୠିୡ
 ୠୡ

, ୡିୟ
ୡୟ

  

 -u_ 
ଵ

ୟିୠ
, ଵ

 ୟାୠ
, ଵ
ୟమିୠమ

     -3_ 
ଵ

(ୟିୠ)
, ଵ

 (ୟାୠ)
, ଵ

(ୡିୟ)
 

leGgx¿nfO{ ;/n ubf{ leGgsf] c+z / x/df ePsf ;femf u'0fg v08x¿ ;dfj]z gu/L 
leGgnfO{ n3'Ttd kbsf ¿kdf JoSt ug{ ;lsG5 . tn lbOPsf pbfx/0fx¿sf] cWoog 
ug'{xf];\ M 

pbfx/0f 1  

;/n ug'{xf];\ M ଵ
(ୟିୠ) + ଵ

 (ୠିୡ) + ଵ
(ୡିୟ) 

 ;dfwfg   

  ଵ
ୟିୠ

+ ଵ
 ୠିୡ

+ ଵ
ୡିୟ

 

 = ୠିୡାୟିୠ
(ୟିୠ) (ୠିୡ) + ଵ

ୡିୟ
 -klxnf] / bf];|f] kbsf x/x¿sf] n=;= lnFbf_ 

    PsfO 11 aLhLo leGg (Algebraic Fraction) 
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 = ି(ୡିୟ)
(ୟିୠ)(ୠିୡ) + ଵ

(ୡିୟ) 

 = ି(ୡିୟ)మା(ୟିୠ)(ୠିୡ)
(ୟିୠ)(ୠିୡ)(ୡିୟ)  

=
−(cଶ − 2ac + aଶ) + (ab − ac− bଶ + bc)

(a − b)(b − c)(c − a)  

=
ab + bc + ac−  aଶ − bଶ − cଶ

(a− b)(b − c)(c − a)  

pbfx/0f 2 

;/n ug'{xf];\ M    ୟିୠ
 ୟୠ 

+ ୠିୡ
 ୠୡ

+ ୡିୟ
ୡୟ

 

;dfwfg  

a− b
 ab 

+
b − c

 bc
+

c − a
ca

 

=
c(a − b) + a(b − c)

 abc 
+

c − a
ca

 

= ୟୡିୠୡାୟୠିୟୡ
 ୟୠୡ 

+ ୡିୟ
ୡୟ

  

= ୟୠିୠୡ
 ୟୠୡ 

+ ୡିୟ
ୡୟ

                        

= ୟୠିୠୡାୠ(ୡିୟ)
 ୟୠୡ

  

=
ab − bc + bc − ab

abc
 

= ୭
ୟୠୡ

   

= o  

 

pbfx/0f 3 

;/n ug'{xf];\ M 
௫మିସమ

௫మିଶ௫
− ௫మାଶ௫ି଼మ

௫మିସమ
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;dfwfg 

  
௫మିସమ

௫మିଶ௫
− ௫మାଶ௫ି଼మ

௫మିସమ
 

= (௫ିଶ)(௫ାଶ)
௫(௫ିଶ)

− ௫మାସ௫ିଶ௫ି଼మ

(௫ିଶ)(௫ାଶ)
  

= ௫ାଶ
௫

− ௫(௫ାସ)ିଶ(௫ାସ)
(௫ିଶ)(௫ାଶ)

  

=
ݔ + 2ܽ
ݔ −

ݔ) + ݔ)(4ܽ − 2ܽ)
ݔ) − ݔ)(2ܽ + 2ܽ) 

= ௫ାଶ
௫

− (௫ାସ)
(௫ାଶ)  

ୀ (ೣశమೌ)మష(ೣశరೌ)ೣ
ೣ(ೣశమೌ)   

= ௫మାସ௫ାସమି௫మିସ௫
௫(௫ାଶ)

  

= ସమ

௫(௫ାଶ)
  

pbfx/0f 4  

;/n ug'{xf];\ M 
ଵ

ସ(ଵା୶) + ଵ
 ସ(ଵି୶) + ଵ

ଶ(ଵା୶మ) 

;dfwfg  

 ଵ
ସ(ଵା୶) + ଵ

 ସ(ଵି୶) + ଵ
ଶ(ଵା୶మ) 

= ଵି୶ାଵା୶
ସ(ଵା୶)(ଵି୶) + ଵ

ଶ(ଵା୶మ)  

= ଶ
ସ(ଵି୶మ) + ଵ

ଶ(ଵା୶మ)  

= ଵ
ଶ(ଵି୶మ) + ଵ

ଶ(ଵା୶మ)  

= ଵା୶మାଵି୶మ

ଶ(ଵି୶మ)(ଵା୶మ)  

= ଶ
ଶ(ଵି௫ర) =

ଵ
ଵି௫ర
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pbfx/0f 5  

;/n ug'{xf];\ M 
ଵ

ଵି௫ା௫మ
− ଵ

ଵା௫ା௫మ
− ଶ௫

ଵା௫మା௫ర
 

;dfwfg  

 ଵ
ଵି௫ା௫మ

− ଵ
ଵା௫ା௫మ

− ଶ௫
ଵା௫మା௫ర

 

= ଵା௫ା௫మି൫ଵି௫ା௫మ൯
(ଵି௫ା௫మ)(ଵା௫ା௫మ) −

ଶ௫
ଵା௫మା௫ర

  

= ଵା௫ା௫మିଵା௫ି௫మ

(ଵା௫మ)మି௫మ
− ଶ௫

ଵା௫మା௫ర
  

= ଶ௫
ଵା௫ర ାଶ௫మି௫మ

− ଶ௫
ଵା௫మା௫ర

  

= ଶ௫
ଵା௫మା௫ర

− ଶ௫
ଵା௫మା௫ర

  

= ଶ௫ିଶ௫
ଵା௫మା௫ర

  

= 
ଵା௫మା௫ర

 = 0  

cEof; 11  

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

 -s_  ଵ
ାଶ

+ ଵ
ାଷ

  -v_  
ଷ

ି
+ ଵ

ାଶ
   

 -u_   
ା௫
ି௫

− ି௫
ା௫

 -3_ 
ଵ

ଶ௫ିଷ௬
− ௫ା௬

ସ௫మିଽ௬మ
   

 -ª_  
ଷ

(௫మିସ) + ଵ
(௫ିଶ)మ     -r_  

௫మା௫௬ା௬మ

௫ା௬
+ ௫మି௫௬ା௬మ

௫ି௬
 

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

 -s_ ௫
మାହ௫௬ିସ௬మ

௫మିଵ௬మ
− ଶ௫௬

ଶ௫మା଼௫௬
    -v_ 

యାయ

(మିାమ) −
యିయ

మାାమ
    

 -u_ 
ସమାమ

ସమିమ
− ଶି 

ଶା
       -3_  

௫మ

௫ି௫య
− ௫

ଵା௫మ
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3.  ;/n ug'{xf];\ M  

 -s_ 
ଵ

௫ା௬
− ଵ

௫ି௬
+ ଶ௫

௫௬ି௬మ
     -v_ 

ହ
ଵାଶ௬

− ଷ௬
ଵିଶ௬

− ସିଵଷ௬
ଵିସ௬మ

  

 -u_ 
ଶ

ଶାଷ
+ ଷ

ଶିଷ
+ ଼మ

ସమିଽమ
   -3_ 

ଵ
ଶ(ି)

− ଵ
ଶ(ା)

− 
మିమ

  

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

 -s_ 
ଶ

௫మିଷ௫ାଶ
+ ଶ

௫మି௫ିଶ
− ସ

௫మିଵ
 

 -v_ 


మାହା
+ ଵହ

మାଽାଵସ
− ଵଶ

మାଵାଶଵ
  

 -u_ 
௫

(௫ାଷ)(௫ିଵ)
+ ௫ିଵ

(௫ାଷ)(ଶି௫)
+ (௫ିଷ)

(௫ିଶ)(௫ିଵ)
 

 -3_ 
ଵ

మିହା
− ଶ

మିସାଷ
+ ଷ

మିଷାଶ
 

 -ª_ 
ଵ

ସ(ଵି√௬)
+ ଵ

ସ(ଵା√௬)
+ ଶ√௬

ସ(ଵି௬)
 

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

 -s_ 


(ି)(ି)
+ 

(ି)(ି)
+ 

(ି)(ି)
 

 -v_ 
௫ା௬

(ି)(ି)
+ ௫ା௬

(ି)(ି)
+ ௫ା௬

(ି)(ି)
  

 -u_  
௫మା
ଶ௫ିଵ

+ ସ௫య

ଵିସ௫మ
+ ௫మି

ଶ௫ାଵ
 

6. (௫)
(௫)

+ (௫)
௦(௫)

 kl/eflift s'g cj:yfdf x'G5, n]Vg'xf];\ . pSt leGgsf] ;/nLs[t ¿k s] 

 x'G5, k|:t't ug'{xf];\ . 

7. 
ଵ

௫ି௬
+ ଵ

௫ା௬
+ ଶ௫

௫మା௬మ
+ ସ௫య

௫రା௬ర
= 

଼௫ళ

௫ఴି௬ఴ
 x'G5 egL k|dfl0ft ug'[{xf];\ . 

8. aLhLo leGgx¿sf] ;/nLs/0f ubf{ v08Ls/0f, d=;= / n=;= sf] s] e"ldsf x'G5 < 
 5f]6s/Ldf n]vL sIffsf]7fdf k|:t't ug'{xf];\ . 

9. aLhLo leGg;Fu ;DalGwt Ps Ps cf]6f k|Zgx¿ sIff 6, 7, 8 / 9 sf] kf7\o k':tsaf6 
 ;ª\sng u/L ;dfwfg;lxt sIffsf]7fdf k|:t't ug'{xf];\ . 
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12.0 k'g/fjnf]sg (Review)

lgDg lnlvt k|Zgx¿df 5nkmn u/L ;dfwfg vf]Hg'xf];\ M

-   x + y = 5 / x - y = 1 n] s'g laGb'df Ps cfk;df e]6\5g\ xf]nf < kTtf nufpg'xf];\ .

–  ;Demgfsf] xfnsf] pd]/ 20 jif{ 5 . pgsf] 4 jif{ klxn]sf] pd]/ / 2 jif{kl5sf] pd]/ 
 hf]8\bf slt x'G5 < 

–  ju{ ;dLs/0f x2 – 4 = 0 sf d"nx¿ s] s] x'g\ < 

–  b'O{ cf]6f o'ukt\ /]vLo ;dLs/0fx¿nfO{ s'g s'g ljlwåf/f xn ug{ ;lsG5 < 

–  px2 + qx + r = 0 Ps ju{ ;dLs/0f x'g clgjfo{ ;t{ s] xf] < 

12.1 o'ukt\ /]vLo ;dLs/0f ;DaGwL zflAbs ;d:of (Verbal problems leading to 
     simultaneous equaƟ on)

b'O{ rno'St ;dLs/0fsf] k|of]u u/L Jofjxfl/s ;d:ofx¿ xn ug{ ;lsG5 . lbOPsf] jfSonfO{ 
ul0ftLo :j¿ksf ¿kdf ;dLs/0f agfO{ ljleGg tl/sfn] xn ug{ ;lsG5 . s]xL ;d:ofx¿sf] 
;dfwfg tn pbfx/0fx¿df lbOPsf] 5 . oL ;d:ofx¿ xn ubf{ ;d:of ;dfwfgsf lgDg 
lnlvt r/0fx¿ ckgfpg'kg]{ x'G5 M

1.  lbOPsf] k|Zgdf c1ft /flznfO{ x, y, z ....... cflbn] hgfpg] 

2. ;fwf/0f jfSonfO{ ;dLs/0fdf abNg] 

3. k|fKt ;dLs/0fnfO{ x6fpg] ljlw, k|lt:yfkg ljlw cflbsf dfWodaf6 xn ug]{ 

pbfx/0f 1

olb Pp6f lqe'hdf ePsf b'O{ cf]6f Go"gsf]0fx¿sf] of]ukmn 75° / km/s 15° 5 eg] tL 
sf]0fx¿sf] dfg kTtf nufpg'xf];\ .

;dfwfg 

oxfF tL b'O{ cf]6f Go"gsf]0fx¿ x / y dfgf}F 

k|Zgcg';f/ M x + y = 75° ...... (i)

           x – y = 15° ......... (ii)

PsfO 12
;dLs/0f (Equations)
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;dLs/0f (i) / (ii) hf]8\bf

 x + y = 75°

 x – y = 15°

 2x = 90°

 cyjf, x = 45°

x sf] dfg ;dLs/0f (i) df /fVbf

  45° + y = 75°

cyjf, y = 75° - 45° = 30°

pSt sf]0fx¿ 45° / 30° /x]5g\ .

pbfx/0f 2

Pp6f cfotfsf/ kf]v/Lsf] kl/ldlt 100 ld6/ 5, olb rf}8fOeGbf nDafO 10 ld6/n] a9L 5 eg] 
To; kf]v/Lsf] If]qkmn slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg  

dfgf}F, kf]v/Lsf] nDafO  'l' ld6/ / rf}8fO  'b' ld6/ 5 .

k|Zgcg';f/ 2l + 2b = 100

 cyjf, l + b = 50 ......... (i)

k]ml/, bf];|f] ;t{cg';f/ l - b = 10 ....... (ii) 

;dLs/0f (i) / (ii) nfO{ hf]8\bf

 2l = 60

cyjf l = 30 ld6/

l sf] dfg ;dLs/0f (ii) df /fVbf

30 - b = 10

cyjf, b = 20 ld6/

ct M If]qkmn, l x b = 30 x 20 = 600 ju{ ld6/

l

b
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pbfx/0f 3 

12 ls=u|f= cfn' / 10 ls=u|f= Kofhsf] d"No ?= 640 k5{ . To;} u/L 2 ls=u|f= cfn' / 
3 ls=u|f= Kofhsf] d"No ?= 160 k5{ . 1 ls=u|f= cfn' / Kofhsf] 5'6\6f 5'6\6} d"No slt k5{ < 
kTtf nufpg'xf];\ .

;dfwfg 

oxfF 1 ls=u|f= cfn'sf] d"No ?= x / Kofhsf] d"No ?= y dfgf}F 

k|Zgcg';f/  12x + 10y = 640 ........... (i) 

    2x + 3y = 160 ............ (ii)

;dLs/0f (ii) nfO{ 6 n] u'0fg u/L ;dLs/0f (i) af6 36fpFbf 

 12x + 10y  = 640 ......... (i)

 12x + 18y  = 960 ...... (ii)

        – 8y = -320

     cyjf,   = 40

k]ml/ y sf] dfg ;dLs/0f (i) df /fVbf

  12x + 10y = 640

cyjf, 12x + 10 x 40 = 640

cyjf, 12x + 400 = 640

cyjf, 12x = 640 - 400

cyjf, 12x = 240

cyjf, x 

cyjf, x = 20

To;}n] 1 ls=u|f= cfn'sf] d"No ?= 20 / 1 ls=u|f= Kofhsf] d"No ?= 40 k5{ .

pbf/x0f 4 

15 jif{cl3 afa'sf] pd]/ 5f]/Lsf] pd]/eGbf rf/ u'0ff lyof] . olb casf] 5 jif{kl5 afa'sf] pd]/ 
5f]/Lsf] pd]/sf] b'O{ u'0ff x'g] 5 eg] ltgLx¿sf] xfnsf] pd]/ kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, afa'sf] xfnsf] pd]/ 'x' jif{ / 5f]/Lsf] xfnsf] pd]/ 'y' jif{ 5 .

(—) (—) (—)
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k|Zgfg';f/ M 15 jif{cl3

 (x - 15) = 4(y - 15)

cyjf, x = 4y - 60 + 15

cyjf, x = 4y - 45 .......... (i)

k]ml/, 5 jif{kl5 M

 x + 5 = 2(y + 5)

cyjf, x = 2y + 10 - 5

cyjf, x = 2y + 5 ....... (ii)

;dLs/0f (i) / (ii) af6

 4y – 45 = 2y + 5

cyjf,  4y – 2y = 5 + 45

cyjf, 2y = 50

cyjf, 

cyjf, y = 25

k]ml/ ;dLs/0f (i) af6

 x  = 4y – 45

  = 4 x 25 – 45

  = 100 – 45

  = 55

To;}n] afa'sf] xfnsf] pd]/ 55 jif{ / 5f]/Lsf] xfnsf] pd]/ 25 jif{ 5 .

pbfx/0f 5

Pp6f leGgsf] c+znfO{ 4 n] u'0fg u/L x/af6 2 36fpFbf glthf 4 x'G5 . olb ;f] leGgsf] c+zdf 

10 hf]8L x/sf] bf]Aa/af6 2 36fOof] eg] glthf  x'G5 eg] ;f] leGg kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, lbOPsf] leGg 
x
y  5 .

k|Zgfg';f/ M 
x
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cyjf, 4x = 4y – 8

cyjf, x = y – 2 ........ (i)

k]ml/ M 
x

cyjf, 4(x + 10) = 5(2y - 2) ......... (ii)

;dLs/0f (i) af6 ;dLs/0f (ii) df  x = y - 2 /fVbf

 4(y - 2 + 10) = 10y - 10

cyjf, 4y + 32 = 10y – 10

cyjf, 4y – 10y = -10 - 32

cyjf, -6y = -42

cyjf, 

cyjf, y = 7

km]l/, ;dLs/0f (i) af6

  x = 7 - 2 = 5

lbOPsf] leGg   x'G5 .

pbfx/0f 6

b'O{ cª\sn] ag]sf] Pp6f ;ª\Vofdf cª\sx¿sf] of]ukmn 8 5, olb ;f] ;ª\Vofaf6 36 36fOof] 
eg] cª\sx¿sf] :yfg ablnG5 . Tof] ;ª\Vof slt xf]nf < kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, Tof] b'O{ cª\sn] ag]sf] ;ª\Vof 10x + y xf] .

hxfF x / y j|mdzM b;sf] :yfg / Pssf] :yfgdf /x]sf cª\sx¿ x'g\ .

k|Zgsf] klxnf] ;t{cg';f/  x + y = 8

cyjf , x = 8 – y ......... (i)

k]ml/, bf];|f] ;t{cg';f/ 10x + y – 36 = 10y + x

cyjf, 10x – x = 10y - y + 36

cyjf, 9x = 9y + 36
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cyjf, x = y + 4 ....... (i)

;dLs/0f (i) / (ii) af6

8 – y = y + 4

cyjf, 8 - 4 = 2y

cyjf, 4 = 2y

cyjf, 2 = y

k]ml/, ;dLs/0f (i) af6

x = 8 - 2 = 6

To;}n] pSt ;ª\Vof = 10x + y = 10 x 6 + 2 = 60 + 2 = 62 x'G5 .

cEof; 12.1

1. (a) b'O{ cf]6f wgfTds ;ª\Vofsf] of]ukmn 60 / cGt/ 20 eP tL ;ª\Vofx¿ kTtf 
  nufpg'xf];\ . 

(b)  olb Pp6f ;ª\Vof csf]{ ;ª\Vofsf] ltg u'0ff 5 / ltgLx¿sf] of]ukmn 24 5 eg] tL ;ª\Vofx¿ 
  kTtf nufpg'xf];\ . 

2. (a) Pp6f cfotfsf/ rp/sf] kl/ldlt 54 ld6/ 5 . o;sf] cfsf/ 36fpFbf gofF nDafO / 

  rf}8fO klxn]sf] nDafO / rf}8fOsf]  /  u'0ff;Fu a/fa/ x'G5 . olb cfotfsf/ rp/sf] gofF 
  kl/ldlt 36 ld6/ 5 eg] rf}/sf] nDafO / rf}8fO ;'?df slt lyof] < kTtf nufpg'xf];\ . 
(b)  Pp6f cfotfsf/ v]tsf] kl/ldlt 240 ld6/ 5 . rf}8fOeGbf nDafO 20 ld6/n] a9L 
  5 eg] To; v]tsf] If]qkmn slt x'G5 < kTtf nufpg'xf];\ . 

3. (a) olb 3 cf]6f snd / 5 cf]6f sfkLsf] d"No ?= 430 k5{ . To:t} 2 cf]6f snd / 
  1 cf]6f sfkLsf] d"No ?= 170 k5{ . Pp6f snd / Pp6f sfkLsf] 5'6\6f 5'\6\6} d"No 
  slt x'G5 < kTtf nufpg'xf];\ . 

(b)  olb 4 cf]6f lstfa / 2 cf]6f sfkLsf] d"No ?= 440 k5{ . Pp6f lstfa / 3 cf]6f 
  sfkLsf] d"No ?= 240 k5{ . Pp6f lstfa / Pp6f sfkLsf] 5'6\6f 5'6\6} d"No slt 
  k5{ < kTtf nufpg'xf];\ .

4. (a) olb Pp6f leGgsf] c+znfO{ 4 n] u'0fg u/L x/af6 2 36fOof] eg] glthf 4 x'G5 . pSt 
  leGgsf] x/ / c+z k|To]saf6 3 36fpFbf leGgsf] dfg 1/2 x'G5 eg] pSt leGg slt 
  xf]nf < kTtf nufpg'xf];\ .
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(b)  Pp6f leGgsf] c+znfO{ 3 n] u'0fg u/L x/af6 2 36fOof] eg] glthf 3 x'G5 . olb ;f] 
  leGgsf] c+zdf 4 hf]8L x/nfO{ bf]Aa/ u/L 2 36fpFbf glthf 1 x'G5 eg] pSt leGg
  kTtf nufpg'xf];\ . 

5. (a) olb ltg jif{cl3 Ps hgf afa' / pgsf] 5f]/fsf] pd]/sf] of]ukmn 48 jif{ lyof] .  casf] 
  ltg jif{kl5 p;sf] afa' / 5f]/fsf] pd]/sf] cg'kft 3:1 x'G5 . xfnsf] afa' / 5f]/fsf] pd]/ 
  slt xf]nf < kTtf nufpg'xf];\ . 

(b)  b'O{ hgf ljb\ofyL{x¿sf] xfn pd]/sf] cg'kft 5:7 5 . olb cf7 jif{cl3 pgLx¿sf] pd]/sf] 
  cg'kft 7:13 lyof] eg] xfnsf] pd]/ slt slt x'G5 < kTtf nufpg'xf];\ . 

6. (a) b'O{ cª\sn] ag]sf] Pp6f ;ª\Vofdf cª\sx¿sf] of]ukmn 8 5 . olb ;f] ;ª\Vofdf 18 36fOof] 
  eg] cª\sx¿sf] :yfg ablnG5 . pSt ;ª\Vof slt x'G5 < kTtf nufpg'xf];\ . 

(b)  b'O{ cª\ssf] Pp6f s'g} ;ª\Vof To;sf cª\sx¿sf] of]ukmnsf] 6 u'0ff 5 . olb Tof] 
  ;ª\Vofaf6 9 36fOof] eg] To;sf cª\sx¿sf] :yfg ablnG5 . Tof] ;ª\Vof slt xf], 
  kTtf nufpg'xf];\ . 

7.  ahf/df ePsf s'g} b'O{ cf]6f pkef]Uo ;dfgx¿sf] PsfO d"No ;f]Wg'xf];\ . tL PsfO 
  d"Nosf cfwf/df o'ukt\ /]vLo ;dLs/0fsf 2 cf]6f zflAbs ;d:ofx¿ agfO{ xn 
  ug'{xf];\ . 

12.2 ju{ ;dLs/0fsf zflAbs ;d:ofx¿ (Verbal Problems on QuadraƟ c EquaƟ on)

lbOPsf zflAbs ;d:ofx¿nfO{ r/ /fzL k|of]uaf6 ul0ftLo jfSodf kl/0ft u/L v08Ls/0f cyjf

x , (ax2 + bx + c = 0)  a 0 ;"q k|o]fu u/L ju{ ;dLs/0fnfO{ xn ug{ ;lsG5 . ju{ 
;dLs/0f ;DaGwL zflAbs ;d:ofx¿ ;dfwfgsf ;DaGwdf tn lbOPsf pbfx/0fx¿ cWoog 
ug'{xf];\ M

pbfx/0f 1

olb Pp6f ;ª\Vofsf] ju{af6 3 36fpFbf 61 afFsL x'G5 eg] pSt ;ª\Vof slt xf]nf, kTtf 
nufpg'xf];\ .

;dfwfg 

dfgf}F, pSt ;ª\Vof x 5 .

k|Zgfg';f/ x2 – 3 = 61

cyjf, x2 = 64
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cyjf, x2 - 64 = 0

cyjf, (x - 8) (x + 8) = 0

cyjf, x - 8 = 0 jf x + 8 = 0

cyjf, x  = 8, x = -8

rflxPsf] ;ª\Vof ± 8 x'G5 .

pbfx/0f 2

olb s'g} b'O{ cf]6f j|mdfut wgfTds ;ª\Vofx¿sf] u'0fg kmn 600 5 eg] tL ;ª\Vofx¿ kTtf 
nufpg'xf];\ .

;dfwfg 

dfgf}F, tL b'O{ cf]6f j|mdfut ;ª\Vofx¿ x / x + 1 5g\ .

k|Zgfg';f/ M x(x+1) = 600

cyjf, x2 + x = 600

cyjf, x2  + x – 600 = 0

cyjf, x2 + 25x – 24x – 600 = 0

cyjf, x(x + 25) – 24(x + 25) = 0

cyjf, (x–24) (x+ 25) = 0

cyjf, x - 24 = 0, x + 25 = 0

cyjf, x = 24, –25

wgfTds ;ª\Vofx¿ dfq lnFbf

x = 24 / x + 1 = 25 x'G5 .

To;}n] tL ;ª\Vofx¿ 24 / 25 x'g\ .

pbfx/0f 3

2 cª\ssf] Pp6f ;ª\Vof To;df ePsf cª\sx¿sf] of]ukmnsf] 5 u'0ff 5 . olb cª\sx¿sf] u'0fg 
kmn 20 eP pSt ;ª\Vof slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, b'O{ cª\ssf] ;ª\Vof 10x + y 5 . hxfF x / y j|mdzM b; / Pssf] :yfgdf /x]sf cª\sx¿ 
x'g\ . 
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oxfF, 10x + y = 5(x + y) 

cyjf, 10x + y = 5x + 5y

cyjf, 10x - 5x = 5y - y

cyjf, 5x = 4y

cyjf x = y ....... (i)

k]ml/ xy = 20 ........ (ii)

cyjf, y x y = 20  [;dLs/0f (i) af6)

cyjf, 4y2 = 100

cyjf, y2 = 25

cyjf, y2 - 25 = 0

cyjf, (y - 5) (y + 5) = 0

cyjf, y = 5 jf y = -5

oxfF wgfTds dfg dfq lng ;lsG5 . To;}n], y = 5

k]ml/, ;dLs/0f (i) af6, x =  x 5 = 4

ctM rflxPsf] ;ª\Vof  = 10x + y

     = 10 x 4 + 5

     = 40 + 5 = 45

pbfx/0f 4

olb xfn b'O{ hgf bfh'efOsf] pd]/ j|mdzM 10 jif{ / 12 jif{ 5 . slt jif{kl5 ltgLx¿sf] 
pd]/sf] u'0fg kmn 360 x'G5 < kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, x jif{kl5 ltgLx¿sf] pd]/sf] u'0fg kmn 360 x'G5 .

To;}n] (10 + x) (12 + x) = 360

cyjf, 120 + 12x + 10x + x2 = 360

cyjf, x2 + 22x + 120 - 360 = 0

cyjf, x2 + 22x - 240 = 0
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cyjf, x2 + 30x – 8x – 240 = 0

cyjf, x(x + 30) – 8(x + 30) = 0

cyjf, (x + 30) (x – 8) = 0

cyjf, x + 30 = 0 jf x – 8 = 0

cyjf, x = –30, 8 

pd]/ wgfTds dfq x'g] x'gfn] x = 8 dfq lng ;lsG5 .

ctM 8 jif{kl5 b'j}sf] pd]/sf] u'0fg kmn 360  x'G5 .

pbfx/0f 5

Pp6f ;dsf]0fL lqe'hsf] s0f{ 5 ld6/ 5 . olb afFsL b'O{ e'hfx¿sf] gfksf] km/s 1 ld6/ eP 
k|To]s e'hfsf] nDafO slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F  ABC = 90°

AC = 5 ld6/, AB = x / BC = x + 1

kfOyfuf]/; ;fWocg';f/

  52 = x2 + (x + 1)2

cyjf, 25 = x2 + x2  + 2x +1

cyjf, 2x2 + 2x – 24 = 0

cyjf, x2 + x – 12 = 0

cyjf, x2 + 4x – 3x – 12 = 0

cyjf, x(x + 4) –3(x + 4) = 0

cyjf, x + 4 = 0 jf x – 3 = 0

cyjf, x = –4, x = 3

x sf] dfg 3 lnFbf x + 1 = 3 + 1 = 4 x'G5 .

To;}n] afFsL e'hfx¿sf] nDafO j|mdzM 3 ld= / 4 ld= x'G5 .

A

B C
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cEof; 12.2

1. (a) olb Pp6f ;ª\Vofsf] ju{af6 4 36fpFbf 21 afFsL /xG5 eg] pSt ;ª\Vof slt xf]nf < 
  kTtf nufpg'xf];\ . 

 (b)  olb Pp6f ;ª\Vofsf] ju{df 18 hf]8\bf 214 x'G5 eg] ;f] ;ª\Vof slt xf]nf < kTtf 
  nufpg'xf];\ . 

 (c) olb Pp6f ;ª\Vof / To;}sf] Jo'Tj|mdsf] of]ukmn  5 eg] pSt ;ª\Vof kTtf nufpg'xf];\ . 

2. (a) s'g} b'O{ cf]6f j|mdfut hf]/ ;ª\Vofx¿sf] u'0fgkmn 1056 x'G5 eg] tL ;ª\Vofx¿ kTtf 
  nufpg'xf];\ .  

 (b) b'O{ cf]6f j|mdfut ;ª\Vofx¿sf] ju{sf] of]ukmn 340 x'G5 eg] tL ;ª\Vofx¿ kTtf 
  nufpg'xf];\ .

3. (a) b'O{ cª\sn] ag]sf] Pp6f ;ª\Vofdf Pssf] :yfgdf kg]{ cª\s b;sf] :yfgsf] cª\s eGbf 4 n] 
  a9L 5 . olb b'O{ cª\sx¿sf] u'0fg kmn 21 5 eg] ;f] ;ª\Vof slt x'G5 < kTtf nufpg'xf];\ . 

(b)  cª\sx¿sf] of]ukmnsf] rf/ u'0ff ePsf] b'O{ cª\ssf] Pp6f ;ª\Vof 5, olb cª\sx¿sf] 
  u'0fg kmn 18 eP Tof] ;ª\Vof slt x'G5 < kTtf nufpg'xf];\ . 

4. (a) b'O{ hgf bfh' / efOsf] xfnsf] pd]/sf] of]ukmn 34 jif{ / pgLx¿sf] pd]/sf] u'0fg kmn 288 5 
  eg] ltgLx¿sf] xfnsf] pd]/ slt x'G5 < kTtf nufpg'xf];\ . 

 (b) afa' / 5f]/f]sf] xfnsf] pd]/ j|mdzM 42 jif{ / 16 jif{ 5 . slt jif{cl3 ltgLx¿sf] 
  pd]/sf] u'0fg kmn 272 lyof] < kTtf nufpg'xf];\ .

 (c) b'O{ hgf ;fyLx¿sf] clxn]sf] pd]/ 32 jif{ / 35 jif{ 5 . slt jif{kl5 ltgLx¿sf] pd]/
  sf] u'0fg kmn 1404 x'G5 < kTtf nufpg'xf];\ .

5. (a) Pp6f ;dsf]0fL lqe'hsf] s0f{ 13 ld6/ 5 . olb afFsL b'O{ e'hfx¿s]f gfksf] km/s 7 

  ld6/ eP afFsL e'hfx¿sf] nDafO kTtf nufpg'xf];\ . 

 (b)  Pp6f cfotfsf/ hUufsf] If]qkmn 88 ju{ ld6/ / kl/ldlt 38 ld6/ 5 . pSt hUufsf] 
  nDafO / rf}8fO slt x'G5 < kTtf nufpg'xf];\ .

6. cfk"m ;'Tg] sf]7fsf] kl/ldlt / If]qkmn cg'dfg ug'{xf];\ . If]qkmn / kl/ldlt lbPsf] cfwf/df 
 sf]7fsf] nDafO / rf}8fO kTtf nufpg'xf];\ . cfk"mn] cg'dfg u/]sf]eGbf jf:tljs 
 nDafO / rf}8fO s] sltn] km/s eof], t'ngf ug'{xf];\ .= = 
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13.0 k'g/fjnf]sg (Review)

tn lbOPsf lrqx¿sf af/]df ;d"xdf 5nkmn u/L tflnsf k'/f ug'{xf];\ M

j|m=;= lrqx¿ lrqx¿sf] gfd If]qkmn lgsfNg] ;"qx¿

1.

2.

3.

4.

5.

6.

7.

8.

b

l

h

b

d

h

b

h
d

1

d2

b
2

b1

h

d
2

d
1

p
2

p
1

d

PsfO 13 lqe'h / rt'e'{h
(Triangle and Quadrilateral)
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13.1   lqe'h / rt'e'{hsf] If]qkmn (Area of Triangle and Quadrilateral)

;fWo 1

Pp6} cfwf/ / pxL ;dfgfGt/ /]vfx¿lardf /x]sf ;dfgfGt/ rt'e{hx¿sf] If]qkmn a/fa/ x'G5 . 

yfxf lbOPsf] M Pp6} cfwf/ BC / pxL ;dfgfGt/ 
/]vfx¿ BC / AX lardf ;dfgfGt/ 
rt'e'{hx¿ ABCD / BCXY 5g\ .

k|dfl0ft ug'{kg]{ M

;=r= ABCD sf] If]qkmn = ;=r= BCXY sf] If]qkmn 

k|df0f 

tYox¿ sf/0fx¿

1.  ABY / DCX df
(i)   AB = CD (e'=)
(ii)   BAY =  CDX  -sf]=_
(iii)  BYA  = CXD  -sf]=_
2. ABY   DCX
3.   ABY = DCX

4.ABY + ;=n=r= BCDY = DCX + ;=n=r= BCDY

5. ;=r= ABCD = ;=r= BCXY

1.

(i) ;=r= ABCD sf ljk/Lt e'hfx¿ ePsfn]
(ii) AB//CD ePsfn] ;ª\ut sf]0fx¿ a/fa/ x'G5g\ 
(iii) BY//CX ePsfn] ;ª\ut sf]0fx¿ a/fa/ x'G5g\ 
2. e'=sf]=sf]= tYocg';f/ 
3. cg'¿k lqe'hsf If]qkmnx¿ a/fa/ x'g] ePsfn]
4. b'j}tk{m ;=n=r= BCDY hf]8\bf a/fa/L tYocg';f/
5. l;ª\uf] 6'j|]m tYocg';f/

j}slNks tl/sf 

yfxf lbOPsf] 

;=r= ABCD / ;=r= BCXY b'j} Pp6} cfwf/ BC / 
pxL ;dfgfGt/ /]vfx¿ BC / AX lardf k5{ . 

k|dfl0ft ug'{kg]{ M ;=r= ABCD sf] If]=s= = ;=r= BCXY sf] If]=s=

/rgf M cfwf/ BC df nDa DE lvRg'xf];\ .

k|df0f 

tYox¿ sf/0fx¿

1.  ;=r= ABCD sf] If]qkmn = BC x DE

2. ;=r= BCXY sf] If]qkmn = BC x DE

3. ;=r= ABCD sf] If]qkmn = ;=r=    
    BCXY sf] If]qkmn

1. ;=r= sf] If]qkmn cfwf/ / prfOsf] u'0fg kmn 
   x'g] ePsfn]
@= tYo 1 df h:t}
3. tYo 1 / 2 af6

k|dfl0ft eof] .

A

B C

XDY

DYA

B
E C

X

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



144 ul0ft, sIff – 10

;fWo 2

Pp6} cfwf/ / pxL ;dfgfGt/ /]vfx¿lardf /x]sf lqe'h / ;dfgfGt/ rt'e'{hdWo] lqe'hsf] 
If]qkmn ;dfgfGt/ rt'e'{hsf] If]qkmnsf] cfwf x'G5 . 

yfxf lbOPsf] 

Pp6} cfwf/ BC / pxL ;dfgfGt/ /]vfx¿sf BC / AD 
lardf /x]sf ;dfgfGt/ rt'e'{h BCDE / 
lqe'h ABC 5g\ .

k|dfl0ft ug'{kg]{ M lqe'h ABC sf] If]qkmn =  ;=r= BCDE sf] If]qkmn

/rgf M AB ;Fu ;dfgfGt/ x'g] FC lvrf}F .

k|df0f 

tYox¿ sf/0fx¿

1. ;=r= BCDE sf] If]qkmn = ;=r= ABCF 

     sf] If]qkmn

2. lqe'h ABC sf] If]qkmn =  ;=r= ABCF 
   sf] If]qkmn

3.  ABC   sf] If]qkmn =  ;=r= BCDE 

     sf] If]qkmn

1. Pp6} cfwf/ / pxL ;dfgfGt/ /]vfx¿ 
   lardf ag]sf ;=r=x¿ ePsfn] 
2. ;=r= ABCF nfO{ ljs0f{ AC n] cfwf 
   ug]{ ePsfn]
3. tYo (1) / (2) af6

k|dfl0ft eof] .
j}slNks tl/sf

yfxf lbOPsf] M Pp6} cfwf/ BC tyf pxL ;dfgfGt/ 
/]vfx¿ BC / AD lardf lqe'h ABC / ;=r= BCDE 5g\ .

k|dfl0ft ug'{kg]{ M ABC sf] If]qkmn =  ;=r= BCDE

/rgf M cfwf/ BC ;Fu nDa x'g] u/L EF prfO (h) lvrf}F .

k|df0f 

tYox¿ sf/0fx¿

1. ;=r= BCDE sf] If]qkmn = BC x h

2. ABC sf] If]qkmn =  x BC x h

3. ABC sf] If]qkmn =  ;=r= BCDE sf] 
    If]qkmn

1. ;dfgfGt/ rt'e'{hsf] If]qkmn cfwf/ /       
   prfOsf] u'0fg kmn x'g] ePsfn]
2. lqe'hsf] If]qkmn a/fa/ cfwf/ prfOsf] 
   u'0fg kmnsf] cfwf x'g] ePsfn]
3. tYo (1) / (2) af6

k|dfl0ft eof] .

B C

DA E F
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;fWo 3

Pp6} cfwf/ / pxL ;dfgfGt/ /]vfx¿sf lardf /x]sf lqe'hx¿sf If]qkmn a/fa/ x'G5g\ .

yfxf lbOPsf] 

ABC / DCB b'j} Pp6} cfwf/ BC tyf pxL ;dfgfGt/ /]vfx¿ BC / AD lardf /x]sf 5g\ .

k|dfl0ft ug'{kg]{ 

ABC sf] If]qkmn = DBC sf] If]qkmn
/rgf M DC ;Fu ;dfgfGt/ x'g] u/L EB lvrf}F .
k|df0f  

tYox¿ sf/0fx¿

1. DCB sf] If]qkmn =  ;=r= BCDE sf] If]qkmn

2. ABC sf] If]qkmn =  ;=r= BCDE sf] 
  If]qkmn
3.ABC sf] If]qkmn = DCB sf] If]qkmn

1. ;=r=BCDE sf] ljs0f{ BD ePsfn]
2. ABC / ;=r= BCDE b'j} Pp6} cfwf/ 
  BC / pxL ;dfgfGt/ /]vfx¿ BC / 
  AD lardf /x]sfn]
3. tYo (1) / (2) af6

k|dfl0ft eof] .
o; ;fWonfO{ klg j}slNks tl/sfaf6 k|dfl0ft ug'{xf];\ .

pbfx/0f 1

Pp6} cfwf/ BC df ag]sf cfot BCXY / 
;=r= ABCD sf] If]qkmn a/fa/ x'G5g\ egL k|dfl0ft ug'{xf];\ .

yfxf lbOPsf] M pxL ;dfgfGt/ /]vfx¿ AX tyf BC / pxL 
cfwf/ BC df ;=r= ABCD / cfot BCXY ag]sf 5g\ .

k|dfl0ft ug'{kg]{ M cfot BCXY sf] If]qkmn = ;=r= ABCD sf] If]qkmn

k|df0f 

tYox¿ sf/0fx¿

1. ;dsf]0f AYB / ;dsf]0f DXC df
(i) AYB = DXC -;=_
(ii) AB = DC -s=_
(iii) BY = CX -e'=_
2.AYB   DXC  
3. AYB sf] If]qkmn = DXC sf] If]qkmn
4. AYB + ;=n=r= BCDY = DXC + ;=n=r= BCDY

5. ;=r= ABCD sf] If]qkmn = cfot BCXY sf] If]qkmn

1.

(i) cfotsf sf]0fx¿ ;dsf]0f x'g] ePsfn]
(ii) ;=r= ABCD sf ljk/Lt e'hfx¿
(iii) cfotsf ljk/Lt e'hfx¿
2. ;=s=e'= tYo cg';f/
3. cg'¿k lqe'hsf If]qkmnx¿
4. b'j}tk{m pxL ;=n=r= BCDY hf]8\bf
5. l;ª\uf] 6'j|]m tYocg';f/

k|dfl0ft eof] .
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pbfx/0f 2

lrqdf PQRS Pp6f ;=r= xf] h;sf e'hfx¿ PS / RS 
df laGb'x¿ j|mdzM X / Y 5g\ . PQY = QRX x'G5 
egL k|dfl0ft ug'{xf];\ .

;dfwfg 

yfxf lbOPsf] M ;=r= PQRS df PQY / QRX 5g\ .

k|dfl0ft ug'{kg]{ M PQY sf] If]qkmn = QRX sf] If]qkmn

tYox¿ sf/0fx¿

1. PQY =  ;=r= PQRS

2. QRX =  ;=r= PQRS

3. PQY = QRX 

1. PQY / ;=r= PQRS b'j}sf] cfwf/ PQ ePsfn]

2. QRX / ;=r= PQRS b'j}sf] cfwf/ QR ePsfn]

3. tYo (1) / (2) af6

k|dfl0ft eof] .
pbfx/0f 3

lbOPsf] lrqdf PQRS Pp6f ;=r= xf], 
h;df QR sf] s'g} laGb' O af6 SO / PQ 
nfO{ laGb' T ;Dd nDAofOPsf] 5 eg] 
PQO = RTO x'G5 egL k|dfl0ft ug'{xf];\ .

yfxf lbOPsf] M ;=r= PQRS sf] e'hf QR df O laGb' 5 . PQ / SO nfO{ T laGb';Dd nDAofOPsf] 5 .

k|dfl0ft ug'{kg]{ M PQO sf] If]qkmn = RTO sf] If]qkmn 

/rgf M ;=r= PQRS df PR ljs0f{ lvrf}F .

k|df0f

tYox¿ sf/0fx¿

1. PRS sf] If]qkmn = PQR sf] If]qkmn
2. PRS sf] If]qkmn = TRS sf] If]qkmn
3. PQR sf] If]qkmn = TRS sf] If]qkmn
4. POR = SOR
5. PQR - POR = TRS - SOR

6. PQO sf] If]qkmn = RTO sf] 
     If]qkmn

1. ;=r= PQRS nfO{ ljs0f{ PR n] cfwf u5{ .
2. Pp6} cfwf/ / pxL ;dfgfGt/ /]vfx¿ lardf  
   ag]sf lqe'hsf If]qkmnx¿ a/fa/ x'G5g\ .
3. tYo (1) / (2) af6
4. Pp6} cfwf/ OR / pgL ;dfgfGt/ /]vfx¿   
   PS / OR lar ag]sf lqe'hx¿ ePsfn]
5. a/fa/L tYocg';f/
6. z]if tYocg';f/

P

Y

S

RQ

X

P S

R

T
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cEof; 13. 1

1. lbOPsf] lrqdf PQRS Pp6f ;=r= xf] / 
 QRXY Pp6f ju{ xf] eg] k|dfl0ft ug'{xf];\ M 
 ;=r= PQRS sf] If]=km= = ju{ QRXY 

 sf] If]=km= x'G5 .

P X
SY

Q R

2.  lbOPsf] lrqdf ABCD Pp6f rt'e'{h xf] . h;sf] 
ljs0f{ AC ;Fu ;dfgfGt/ x'g] u/L DE lvlrPsf] 
5 / BC e'hfnfO{ nDAofP/ E ;Dd k'¥ofOPsf] 
5 . A / E hf]l8Psf] cj:yfdf rt'e'{h ABCD 

sf] If]=km= = ABE sf] If]=km= x'G5 egL k|dfl0ft 
ug'{xf];\ .

3. lbOPsf] lrqdf ABCD / EFGC 

b'O{ cf]6f ;=r= x'g\ eg], ;=r= ABCD sf] 
If]qkmn = ;=r= EFGC sf] If]qkmn x'G5 egL 
k|dfl0ft ug'{xf];\ .

4.  lbOPsf] lrqdf ;=r= PQRS sf] e'hf SR nfO{ T 

;Dd nDAofOPsf] 5 . e'hf QR sf] s'g} laGb' O 
af6 hfg] u/L PO nfO{ klg T ;Dd nDAofOPsf] 
5 .  k|dfl0ft ug'{xf];\ M POR = QOT x'G5 .

5. lbOPsf] lrqdf PQRS Pp6f ;dfgfGt/ rt'e'{h 
xf], h;df e'hf QR sf] s'g} laGb' O af6 PO 
nfO{ T ;Dd / SR nfO{ klg pxL laGb' T ;Dd 
nDAofOPsf] 5 . QT hf]8]sf] 5 eg]  QOT = 

ROS x'G5 egL k|dfl0ft ug'{xf];\ .

A

B C

A

F

B

G

P S

R

T

P

Q
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6.  ;Fu}sf] lrqdf ABCD Pp6f ;=r= xf], h;sf 
e'hf AD sf] X laGb' tyf e'hf CD sf] Y 
laGb'af6 lqe'hx¿ XBC / YAB ag]sf 5g\ 
eg]  ABY = ABX + CDX x'G5 egL k|dfl0ft 
ug'{xf];\ .

7. ;Fu}sf] lrqdf ABCD Pp6f ;=r= xf] . e'hf BC 
df s'g} laGb' E 5 . DE / AB nfO{ F ;Dd 
nDAofOPsf] 5 . CF hf]8]sf] 5 eg] 
CEF = ABE x'G5 egL k|dfl0ft ug'{xf];\ .

8. lbOPsf] lrqdf ABCD Pp6f ;dnDa rt'e'{h xf] 
h;df AD//PQ //BC 5g\ . AQB sf] If]qkmn /  
DPC sf] If]qkmn a/fa/ x'G5 egL k|dfl0ft 
ug'{xf];\ .

9. ;Fu}sf] lqdf PQRST Pp6f k~re'h xf], h;df 
QT//RS, QR//PS tyf TS//PR 5g\ . PQR sf] 
If]qkmn / PTS sf] If]qkmn a/fa/ x'G5 egL 
k|dfl0ft ug'{xf];\ .

10.  lbOPsf] lrqdf ABCD Pp6f ;dnDa rt'e'{h 
xf], h;df ljs0f{x¿ AC / BD sf laGb'x¿ 
Y / X j|mdzM AD//XY//BC x'g] u/L hf]l8Psf 
5g\ . AXC sf] If]qkmn /BYD sf] If]qkmn 
x'G5 egL k|dfl0ft ug'{xf];\ .

A

B C

Y

DX

C

F

B

AD

A D

Q

CB

Q

P

T

SR
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14.0 k'g/fjnf]sg (Review)

;Fu}sf] lrqdf tnsf tYox¿sf] vf]hL ug'{xf];\ M

-s_ Pp6} cfwf/ / pxL ;dfgfGt/ 
 /]vfx¿lar /x]sf ;dfgfGt/ rt'e'{hx¿sf 
 larsf] ;DaGw / pbfx/0fx¿ 

-v_  Pp6} cfwf/ / pxL ;dfgfGt/ /]vfx¿sf 
 lardf /x]sf] ;dfgfGt/ rt'e{h / 
 lqe'hsf] ;DaGw / pbfx/0fx¿ 

-u_ Pp6} cfwf/ / pxL ;dfgfGt/ /]vfx¿lardf 

 /x]sf lqe'hx¿sf] If]qkmnsf] ;DaGw / pbfx/0fx¿ 

dflysf ;fdfgfGt/ rt'{e'h, lqe'h tyf ljleGg k|sf/sf rt'e'{hx¿sf u'0fx¿ / ltgLx¿sf 

;}b\wflGts k|df0f / /rgfx¿sf af/]df xfdLn] o;cl3 g} cWoog ul/;s]sf 5f}F . ca xfdL 

lqe'h / rt'e'{hx¿sf] If]qkmn a/fa/ ePsf] cj:yfdf s;/L /rgf ug]{ eGg] ;Gbe{ cWoog ug]{ 

5f}F . tkfO{Fn] o; PsfOdf /rgfsf k|To]s r/0fsf sf/0fx¿ klg vf]hL ug'{kg]{ 5 .

14.1 lqe'h / rt'e'{hx¿sf] /rgf (ConstrucƟ on of Triangle and Quadrilateral)

(a) a/fa/ If]qkmn ePsf b'O{ cf]6f ;dfgfGt/ rt'e'{hsf] /rgf M ljleGg k|sf/sf km/s km/s 

gfksf ;dfgfGt/ rt'e'{hx¿sf] /rgf xfdLn] cluNnf sIffx¿df ul/;Sof} . ca xfdL a/fa 

If]qkmn ePsf ;dfgfGt/ rt'e'{hx¿sf] /rgf ub{5f}F .

pbfx/0f 1 

;dfgfGt/ rt'e'{h ABCD, hxfF AB = 5 cm, AD = 3.5 cm / BAD = 60° lvrL pSt ;=r=sf] 

a/fa/ x'g] / Pp6f sf]0f 75° ePsf] csf]{ ;=r= ABEF /rgf ug'{xf];\ .

;dfwfg 

-s_  lbOPsf] gfkcg';f/sf] gd'gf cfs[lt lvrf}F .

-v_  lbOPsf] gfkcg';f/ ;dfgfGt/ rt'e'{h 

 ABCD sf] /rgf u/f}F .

A B C D E

F G H
I

J K L
M

N O P Q R

E D E

A 5 cm

60°
B

C

PsfO 14
/rgf (Construction)

75°
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 (i)  AB = 5 cm /]vf tfgf}F .

 (ii)  laGb' A df sDkf;sf] ;xfotfn] 

  60° sf] sf]0f BAX lvrf}F .

 (iii)  sDkf;df 3.5 cm sf] rfk lnP/ 

  AX df sf6f}F / sfl6Psf] laGb'nfO{ 

  D gfd lbcf}F . 

 (iv) laGb' D af6 AB ;Fu ;dfgfGt/ x'g] u/L /]vf PQ lvrf}F .

 (v) laGb' D af6 5 cm sf] rfkn] /]vf PQ df lrx\g nufcf}F / sfl6Psf] laGb'nfO{ C gfd 

  lbcf}F . B / C hf]8f}F . o;/L ;dfgfGt/ rt'e'{h ABCD tof/ eof] .

-u_  k'gM laGb' B df 75° sf] sf]0f lvrf}F h;n] CD nfO{ laGb' F df sf6\5 .

-3_  F af6 5 cm sf] rfkn] CD df sf6L E gfd lbcf}F / B / E hf]8f}F .

ca cfjZos ;=r= ABEF tof/ eof] h;sf] If]qkmn ;dfgfGt/ rt'e'{h ABCD ;Fu a/fa/ x'G5 . 

(b) a/fa/ If]qkmn ePsf lqe'hsf] /rgf 

ca xfdL b'O{ cf]6f a/fa/ If]qkmn ePsf b'O{ cf]6f lqe'hx¿sf] /rgf s;/L ug{ ;lsG5 To;sf] 

af/]df cWoog ub{5f}F .

pbfx/0f 2

PQ = 6.5 cm, QR = 7 cm / PR = 6 cm ePsf] PQR ;Fu a/fa/ If]qkmn x'g] / Pp6f e'hfsf] 

gfk 8 cm ePsf] SQR sf] /rgf ug'{xf];\ .

;dfwfg 

-s_ lbOPsf] cfFs8fcg';f/ gd'gf lrq agfcf}F .

-v_ lbOPsf] cfFs8fcg';f/ PQR sf] /rgf u/f}F .

-u_ laGb' P df QRP ;Fu a/fa/ x'g] sf]0f RPX lvrL PX || QR lvrf}F .

-3_ laGb' Q af6 8 cm sf] rfkn] PX df sf6f}F /

  S gfd lbcf}F . Q / S, S / R hf]8f}F .

 o;/L cfjZos SQR tof/ eof] h;sf] If]qkmn 

 PQR ;Fu a/fa/ x'G 5 . 

F D
X

E C

A B

P

P

S

S

X

Q

Q
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(c) a/fa/ If]qkmn x'g] ;dfgfGt/ rt'e'{h / lqe'hsf] /rgf  

s'g} lglZrt gfksf] lqe'h / ;dfgfGt/ rt'e'{hsf] If]qkmn;Fu a/fa/ If]qkmn x'g] ;dfgfGt/ 

rt'e'{h / lqe'hx¿sf] /rgf s;/L ug{ ;lsG5, tn lbOPsf pbfx/0fx¿sf] cWoog u/f}F M

pbfx/0f 3

AB = 4 cm, BC = 7 cm, ABC = 120° ePsf] ABC sf] /rgf u/L pSt lqe'h;Fu a/fa/ If]qkmn 

x'g] ;dfgfGt/ rt'e'{hsf] /rgf ug'{xf];\ h;df e'hf DE = 6 cm 5 .

;dfwfg 

-s_ lbOPsf] cfFs8fsf] gd'gf lrq lvRg'xf];\ .

-v_ AB = 4 cm, BC = 7cm / ABC = 120° ePsf] ABC lvRg'xf];\ .

-u_ BC ;Fu ;dfgfGt/ /]vf XY lvRg'xf];\ .

-3_ BC sf] dWolaGb' D lnP/ D af6 

 / C af6 6 cm sf] rfkn] XY 

 df lrx\g nufpg'xf];\ / sfl6Psf 

 laGb'x¿df j|mdzM E / F n]Vg'xf];\ .

-ª_ D / E, C / F hf]8\g'xf];\ .

o;/L cfjZos ;dfgfGt/ rt'e' {h CDEF sf] /rgf eof] h;sf] If]qkmn ABC ;Fu 

a/fa/ 5 . 

pbfx/0f 4 

AB = 4.5 cm, BC = 5.2 cm / ABC = 60° ePsf] ;dfgfGt/ rt'e'{h;Fu a/fa/ If]qkmn x'g] u/L 

EAF sf] /rgf ug'{xf];\ h;df EAF = 60° 5 .

;dfwfg 

-s_ lbOPsf] gfksf] gd'gf lrq lvRg'xf];\ .

-v_ lbOPsf] gfk a/fa/sf] ;dfgfGt/ rt'e'{h /rgf ug'{xf];\ . 

 hxfF AB = 4.5 cm, BC = 5.2 cm / ABC = 60° 5 .

A

B
120°

D

D C F

A B
E

C

E F

A
X

B
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-u_ /]vf AB nfO{ AB = BE x'g] u/L E ;Dd / DC nfO{ X ;Dd nDAofpg'xf];\ .

-3_ laGb' A df 60° sf] sf]0f agfO{ o;n] DX nfO{ sf6]sf] laGb'nfO{ F gfd lbg'xf];\ . 

-ª_  laGb'x¿ A / F, F / E hf]8\g'xf];\ .

o;/L cfjZos AEF tof/ eof] h;sf] If]qkmn ;=r= ABCD sf] If]qkmn ;Fu a/fa/ x'G5 .

(d) lbOPsf] rt'e{h;“u a/fa/ If]qkmn x'g] lqe'hsf] /rgf

pbfx/0f 5

PQ = 5 cm, QR = 5.5 cm RS = 5.5 cm, SP = 7 cm / PQR = 60° ePsf] rt'e'{h;Fu a/fa/ 

If]qkmn x'g] u/L PST /rgf ug'{xf];\ .

;dfwfg 

-s_  lbOPsf] gfkcg';f/sf] gd'gf lrq lvRg'xf];\ .

-v_  lbOPsf] gfksf] rt'e'{h PQRS sf] /rgf ug'{xf];\ .

(i)  PQ = 5 cm sf] /]vf lvRg'xf];\ / laGb' Q 

 df PQR = 60° sf] sf]0f lvRg'xf];\ .

(ii) Q af6 5.5 cm sf] rfkn] R df lrx\g nufpg'xf];\ .

D X

A
60° 60°

S

P Q
T

R

FC

B
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(iii)  R af6 5.5 cm sf] / P af6 7 cm sf] rfk lvrL, sfl6Psf] laGb'nfO{ S gfd lbg'xf];\ .

(iv)  P / S, S / R Pjd\ / ljs0f{ QS hf]8\g'xf];\ .

-u_  laGb' R af6 QS ;Fu ;dfgfGt/ x'g] /vf lvRg'xf];\, h;n] PQ nfO{ nDJofPkl5 laGb' T df 

 sf6\5 . 

-3_  laGb' S / T hf]8\g'xf];\ .

-ª_  o;/L cfjZos lqe'h PST aG5 h;sf] If]qkmn rt'e'{h PQRS ;Fu a/fa/ x'G5 . 

s'g} b'O{ cf]6f ;dfgfGt/ rt'e'{hx¿ /rgf ubf{ Pp6} cfwf/ cyjf km/s km/s t/ a/fa/ 

cfwf/df pxL ;dfgfGt/ /]vfx¿lar klg /rgf ug{ ;lsG5 .

cEof; 14

1.(a) e'hfx¿ AB = 4 cm, AD = 6 cm / BAD = 60° ePsf] ;dfgfGt/ rt'e'{h;Fu a/fa/ If]qkmn 

 x'g] Pp6f sf]0f 45° ePsf] ;dfgfGt/ rt'e'{h /rgf ug'{xf];\ .

(b) Pp6f ;dfgfGt/ rt'e'{hdf AB = 5 cm, AD = 6 cm / ljs0f{ BD = 6 cm 5 . pSt ;dfgfGt/ 

 rt'e'{h;Fu a/fa/ If]qkmn x'g] Pp6f sf]0f 75° ePsf] ;dfgfGt/ rt'e'{hsf] /rgf ug'{xf];\ .

(c) Pp6f ;dfgfGt/ rt'e'{hdf b'O{ cf]6f ljs0f{x¿ j|mdzM 6 cm, 4.8 cm / ltgLx¿sf larsf] 

 sf]0f 30° 5 . pSt ;dfgfGt/ rt'e'{h;Fu a/fa/ If]qkmn x'g] u/L Pp6f ljs0f{ 7.2 cm ePsf] 

 ;dfgft/ rt'e'{hsf] /rgf ug'{xf];\ .
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2.(a) BC = 6.4 cm, AB = 5.6 cm / AC = 6 cm ePsf] lqe'h ABC ;Fu a/fa/ If]qkmn x'g] lqe'h 
 /rgf ug'{xf];\, h;sf] Pp6f e'hf 7 cm 5 .

(b) LM = 6.3 cm, LNM = 30° / LMN = 45° ePsf] lqe'hsf] If]qkmn;Fu a/fa/ If]qkmn x'g] 
 OLM sf] /rgf ug'{xf];\, h;df OM = 7.5 cm 5 .

(c) PQ = 6.5 cm, QR = 7 cm / PR = 6 cm ePsf] lqe'hsf] If]qkmn;Fu a/fa/ x'g] u/L Pp6f 
 e'hfsf] nDafO 8 cm ePsf] Pp6f lqe'hsf] /rgf ug'{xf];\ . 

3.(a) PQ = 6.5 cm, QR = 6 cm / PR = 5.5 cm ePsf] Pp6f lqe'h;Fu a/fa/ If]qkmn x'g] 
 TSR = 75° ePsf] ;dfgfGt/ rt'e'{h RSTI /rgf ug'{xf];\ .

(b)  ABC df b = 5 cm, c = 4.8 cm / ABC = 45° 5 . pSt lqe'h;Fu a/fa/ If]qkmn x'g] / 
 Pp6f e'hf CD = 7.5 cm ePsf] ;dfgfGt/ rt'e'{h CDEF sf] /rgf ug'{xf];\ .

(c)  AB = 4 cm, BC = 3.2 cm / AC = 3.5 cm ePsf] ABC sf] If]qkmn;Fu a/fa/ x'g] u/L 
 BE = 5 cm ePsf] ;dfgfGt/ rt'e'{h BXYE sf] /rgf ug'{xf];\ .

4.(a) AB = 6cm, BC = 4.5 cm / DAB = 60° ePsf] ;dfgfGt/ rt'e'{h;Fu a/fa/ If]qkmn x'g] 
 AEF sf] /rgf ug'{xf];\, h;df FE = 7.5 cm 5 .

(b) e'hfx¿ AB = 6 cm, BC = 4 cm / BAD = 45° ePsf] ;dfgfGt/ rt'e'{h ABCD ;Fu 
 a/fa/ If]qkmn x'g] u/L APQ sf] /rgf ug'{xf];\, h;df APQ = 60° 5 .

(c)  PQ = 5 cm, ljs0f{ PR = 6cm / ljs0f{ QS = 8 cm ePsf] ;dfgfGt/ rt'e'{h PQRS ;Fu 
 a/fa/ If]qkmn x'g] lqe'hsf] /rgf ug'{xf];\ .

5.(a) e'hfx¿ PQ = QR = 5.5 cm, RS= SP = 4.5 cm / SPQ = 75° ePsf] rt'e{h PQRS ;Fu a/fa/ 
 If]qkmn x'g] PST sf] /rgf ug'{xf];\ .

(b) AB = 4.5 cm, BC = 5.5 cm, CD = 5.7 cm / DA = 4.9 cm / ljs0f{ BD = 5.9 cm ePsf] 
 rt'e'{h ABCD sf] If]qkmn;Fu a/fa/ x'g] DAE sf] /rgf ug'{xf];\ .

(c)  PQ = 5 cm, QR = 9.6 cm, RS = 4.5 cm, SP = 5.4 cm / QS = 6.5 cm ePsf] rt'e'{h PQRS sf] 
 a/fa/ If]qkmn x'g] QRT sf] /rgf ug'{xf];\ .

(d) ;dafx' rt'e'{h PQRS sf] /rgf ug'{xf];\, h;df ljs0f{x¿ PR = 6 cm / QS = 8 cm 5g\ . ;f] 
 ;dafx' rt'e'{h;Fu a/fa/ If]qkmn x'g] PSA sf] /rgf ug'{xf];\ . 

(e)  6 cm nDafO / 4.5 cm rf}8fO ePsf] cfotsf] If]qkmn;Fu a/fa/ x'g] Pp6f sf]0f 60° 

 ePsf] lqe'hsf] /rgf ug'{xf];\ .

6. kfFr kfFr hgfsf] ;d"x lgdf{0f ug'{xf];\ . afF;sf l;Gsf, 5\jfnL jf h'; kfOksf] k|of]u u/L ;a} 

 ;d"xn] dflysf k|To]s /rgfsf Ps Ps cf]6f gd'gf lgdf{0f u/L sf8{af]8{df 6fF;L 

 sIffsf]7fdf k|:t't ug'{xf];\ .
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O

P

A B

O

A B

C

D

PsfO 15
j[Tt (Circle)

15.0. k'g/fjnf]sg (Review)

tn lbOPsf j[Ttsf cfwf/e"t wf/0ffx¿sf af/]df ;d"xdf 5nkmn ug'{xf];\ . ;fy} k|To]s 

wf/0ffnfO{ k|:6\ofpg] HofldtLo lrq klg agfpg'xf];\ M

-s_ kl/lw (circumference)  -v_ cw{Jof; (radius)

-u_ Jof; (diameter)   -3_ hLjf (chord)

-ª_ cw{j[Tt (semi-circle)   -r_ rfk (arc)

-5_ j[Ttv08 (segment)   -h_ If]qs (sector)

-em_ Ps s]lGb|t j[Ttx¿ (concentric circles)

-`_ k|ltR5]lbt j[Ttx¿ (intersecƟ ng circles)

-6_ a/fa/ j[Ttx¿ (equal circles)

15.1 s]Gb|Lo sf]0f / kl/lw sf]0f (Central angle and angel at  circumference)

Pp6f l;Ssfsf] aflx/L 3]/fnfO{ 6«]; u/L j[Tt lvRg'xf];\ . 
pSt j[Ttsf] s]Gb| cg'dfg u/L b]vfpg'xf];\ . j[Ttdf 
s'g} Pp6f hLjf lvRg'xf];\ . pSt hLjfsf 5]psf laGb'x¿nfO{ 
s]Gb|;Fu hf]8\bf ag]sf sf]0fx¿sf] gfd n]Vg'xf];\ . 
s]Gb|df ag]sf] sf]0fnfO{ s]Gb|Lo sf]0f elgG5 . ;Fu}sf]
lrqdf AOB s]Gb|Lo sf]0f xf] . 

lrqdf O j[Ttsf] s]Gb| 5 . OA / OB j[Ttsf b'O{ cw{Jof;x¿ 
x'g\ . rfk ACB / rfk ADB df ag]sf s]Gb|Lo sf]0fx¿sf] gfd 
n]Vg'xf];\ . s] rfk / s]Gb|Lo sf]0flar k|ToIf ;DaGw 5 < 
5nkmn ug'{xf];\ .

AOB  ACB nfO{ rfk ACB sf] l8u|Ldf gfk egL k9\g] ul/G5 . s]Gb|Lo sf]0f / ;Dd'v 
rfklar k|ToIf ;DaGw x'G5 . oxfF ;ª\s]t  cyjf  nfO{ ;Dk|efjL (Equal infl uence) eg]/ 
klg k9g] ul/G5 . To;}n] dflysf] lrqdf AOB ;Dk|efjL rfk ACB nfO{ OB  ACB åf/f 
klg hgfpg] ul/G5 .
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k]ml/, lrqdf b]vfP h:t} ;fFemf laGb' eP/ hfg] hLjfx¿ PQ / PR lvRg'xf];\ . 
Q / R nfO{ hf]8\g'xf];\ . hLjf PQ, PR / QR df ag]sf sf]0fx¿ / 
k|To]s sf]0fsf ;Dd'v rfksf] gfd klg n]Vg'xf];\ .

j[Ttsf b'O{ cf]6f hLjfx¿ kl/lwsf] s'g} Ps laGb'df k|ltR5]lbt x'Fbf ag]sf] sf]0fnfO{ kl/lw sf]0f 
(inscribed angle) elgG5 . dfly lrqdf QPR rfk QMR df ag]sf] kl/lw sf]0f xf] .

j[Ttdf kl/lwsf] sf]0f ;f] sf]0fn] lgwf{/0f ug]{ rfksf] -;Dd'v rfksf]_ cfwf/;Fu ;Dk|efjL 

x'G5 . lrqdf   x'G5 . 

rj|mLo rt'e'{h (Cyclic Quadrilateral)

rf/ cf]6} zLif{laGb'x¿ Pp6} j[Ttsf] kl/lwdf kg]{ 
rt'e{'hnfO{ rj|mLo rt'e{'h elgG5 .

lrqdf PQRS Pp6f rj|mLo rt'e'{h xf] . 
t/ ABCD rj|mLo rt'e'{h xf]Og .

k|of]ufTds k'li6x¿ (Experimental Verifi caƟ on)

1. s'g} j[Ttdf a/fa/ s]Gb|Lo sf]0fx¿n] agfpg] rfkx¿ a/fa/ x'G5g\ .

 lrqdf h:t} km/s km/s gfksf b'O{ j[Ttx¿ lvRg'xf];\ .

 sDkf;n] b'j} j[Ttx¿sf] s]Gb| O df a/fa/ gfksf 
 sf]0fx¿ AOC / COB /rgf ug'{xf];\ . 
 wfuf]n] b'j} j[Ttsf rfkx¿ AC / BC nfO{ gfKg'xf];\ . 
 tL b'j} rfksf] gfk slt x'G5 ?n/sf] ;xfotfn] kTtf 
 nufpg'xf];\ / tn lbOPsf] tflnsf eg'{xf];\ M

lrq BOC AOC rfk AC rfk BC kl/0ffd
(i) 

(ii)

 dfly tflnsfsf] lgisif{ 5f]6f] jfSodf n]Vg'xf];\ .

2. s'g} klg j[Ttdf a/fa/ rfkx¿n] agfpg] s]Gb|Lo sf]0f a/fa/ x'G5g\ .

lrqdf b]vfP h:t} km/s km/s cw{Jof; ePsf
b'O{ cf]6f j[Ttx¿ lvRg'xf];\ . b'O{ a/fa/ rfkx¿ 
AB / CD sf6\g'xf];\ .

O
Q R

M

P

AC

B O

A

C

B

O

C

O

D

A B

C

OO

D

A B

P A
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C

D
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sf]0fx¿ gfk]/ lbOPsf] tflnsf eg'{xf];\ M

lrq AOB COD kl/0ffd
(i)

(ii)

lgisif{nfO{ 5f]6s/Ldf n]vL sIffsf]7fdf k|:t't ug'{xf];\ .

s] b'O{ a/fa/ hLjfx¿n] sf6]sf rfkx¿ klg a/fa/ x'G5g\ <

lrqdf hLJfx¿ AB / CD a/fa/ 5g\ . rfk AB / rfk CD nfO{ 
wfuf]n] gfk]/ x'g'{xf];\ . s] ltgLx¿sf] gfk a/fa/ kfpg ;lsG5 <
kTtf nufpg'xf];\ . 

a/fa/ hLjfx¿n] sf6]sf rfkx¿sf] nDafO klg a/fa/ x'G5 .

lrqdf rfk PQ / MN a/fa/ 5g\ . hLJfx¿ PQ / MN nfO{ ?n/n] 
cyjf cGo sf7÷afF;sf l;Gsfn] gfk]/ x]g'{xf];\ . s] ltgLx¿sf] 
gfk a/fa/ x'G5 < kTtf nufpg'xf];\ .

To:t} a/fa/ rfkx¿n] agfpg] hLjfx¿sf] nDafO klg a/fa/ x'G5 . 

3.  s'g} j[Ttsf] Pp6} rfkdf cfwfl/t s]Gb|Lo sf]0f kl/lwdf ag]sf] sf]0fsf] b'O{ u'0ff x'G5 .

lrqdf b]vfP h:t} b'O{ b'O{ cf]6f km/s km/s cw{Jof; ePsf j[Ttx¿ lvRg'xf];\ M

k|To]s j[Ttsf] rfk PQ df ag]sf s]Gb|Lo 
sf]0f POQ / kl/lwsf] sf]0f PRQ gfKg'xf];\ 
/ tn tflnsfdf eg'{xf];\ M

lrq POQ PRQ kl/0ffd
(i)

(i)

k|fKt lgisif{nfO{ 5f]6s/Ldf n]vL sIffsf]7fdf k|:t't ug'{xf];\ .  

4.   j[Ttsf] Pp6} j[Ttv08df ag]sf] sf]0fx¿ a/fa/ x'G5g\ .

lrqdf b]vfP h:t} km/s km/s cw{Jof; ePsf 
b'O{ cf]6f j[Ttx¿ lvRg'xf];\ . hLjf AB n] 
agfPsf] j[Ttv08df kl/lwsf sf]0fx¿ 
j|mdzM ADB / ACB lvRg'xf];\ .

C

D
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P Q

C

D

B

D
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k|To]s sf]0fsf] gfknfO{ tn lbOPsf] tflnsfdf k|:t't ug'{xf];\ M

lrq ADB ACD kl/0ffd

(i)

(i)

5. rj|mLo rt'{e'hsf ;Dd'v sf]0fx¿ kl/k"/s x'G5g\ .

km/s km/s cw{Jof; ePsf b'O{ cf]6f j[Ttx¿ 
lvRg'xf];\ . j[Ttleq rj|mLo rt'{e"h ABCD 
lvRg'xf];\ .

rj|mLo rt'{e'hsf ;Dd'v sf]0fx¿ gfk]/ tn lbOPsf] tflnsfdf eg'{xf];\ M

lrq BAD BCD ADC ABC ABC + ADC BCD + BAD kl/0ffd

(i)

(ii)

dflysf tflnsfsf] lgisif{nfO{ sIffsf]7fdf k|:t't ug'{xf];\ .

;}b\wflGts k|df0f (TheoreƟ cal Proof)

;fWo 1. Pp6} j[Ttv08df ag]sf kl/lw sf]0f / s]Gb|Lo sf]0fdWo] s]Gb|Lo sf]0f kl/lw sf]0fsf] 

b'O{ u'0ff x'G5 .

yfxf lbOPsf] M lrqdf O j[Ttsf] s]Gb| laGb' xf] . 
j[Ttv08 AB cyjf rfk AB df ag]sf kl/lw sf]0f 
/ s]Gb|Lo sf]0f j|mdzM ACB / AOB x'g\ . 

k|fl0ft ug'{kg]{ M AOB = 2ACB

/rgf M CO nfO{ D ;Dd nDAofcf}F . 

A

B

DO

C

A

B

DO

C

A B

C

O

D
Curri

cu
lum D

ev
elo

pmen
t C

en
tre



159 ul0ft, sIff – 10

k|df0f 

tYox¿ sf/0fx¿

AOC df
1. OAC = OCA
2. OAC + OCA = AOD 

  cyjf 2OCA = AOD

3. BOC df
     2 BCO = BOD

4. 2(OCA+BCO) = AOD + BOD

  cyjf 2ACB = AOB

1. cw{Jof; AO = OC ePsfn] cfwf/sf 
   a/fa/ sf]0fx¿ 
2. lqe'hsf] Pp6f e'hfnfO{ nDAofpFbf aGg]   
   afx\o sf]0f leqL cgf;Gg sf]0fx¿sf] 
   of]ukmn;Fu a/fa/ x'g] ePsfn] 
3. tYo (1) / (2) h:t} 

4. tYo (2) / (3) sf] of]ukmn lnFbf

;fWo 2. Pp6} j[Ttv08df ag]sf kl/lwsf sf]0fx¿ a/fa/ x'G5g\ .

yfxf lbOPsf] M lrqdf O j[Ttsf] s]Gb| xf] . APB / AQB Pp6} 
j[Ttv08 AB df ag]sf] sf]0fx¿ x'g\ .

k|dfl0ft ug'{kg]{ M APB = AQB 

/rgf M AO / BO hf]8f}F .

k|df0f 

tYox¿ sf/0fx¿
1. 2APB = AOB
2. 2AQB = AOB

3. 2APB = 2AQB cyjf 
APB = AQB

1. Pp6} j[Ttv08df ag]sf kl/lw sf]0f / s]Gb|Lo sf]0fsf]  
   ;DaGw ePsfn] .
2. tYo (1) h:t}
3. tYo (1) / (2) af6 

k|dfl0ft eof] .

;fWo 3. cw{j[Ttdf aGg] kl/lw sf]0f Ps ;dsf]0f x'G5 .

yfxf lbOPsf] M lrqdf ABC Pp6f cw{j[Tt xf] . 
h;df O cw{j[Ttsf] s]Gb| / ABC kl/lwdf ag]sf] sf]0f xf] .

k|dfl0ft ug'{kg]{ M ABC = 90°

/rgf M cw{ j[TtnfO{ laGb' D af6 k"0f{ j[Tt agfcf}F .
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k|df0f

tYox¿ sf/0fx¿
1. AOC = 180° l;wf /]vfdf ag]sf] ;/n sf]0f ePsfn]

2. ABC =  AOC
Pp6} rfk ADC df ag]sf kl/lwsf] sf]0f 
ABC / s]Gb|Lo sf]0f AOC ePsfn]

3. ABC =  x 180° = 90°
tYo (1) / (2) af6

k|dfl0ft eof] .

s] of] ;fWonfO{ cGo ljlwaf6 klg k|dfl0ft ug{ ;lsG5 < 5nkmn ug'{xf];\ .

;fWo 4. rj|mLo rt'e'{hsf ;Dd'v sf]0fx¿ kl/k'/s x'G5g\ .

yfxf lbOPsf] M s]Gb|laGb' O ePsf] j[Ttdf rj|mLo rt'e'{h 
ABCD sf ;Dd'v sf]0fx¿ BAD, BCD / ABC, ADC x'g\ .

k|fdfl0ft ug'{kg]{ M BAD + BCD = 180° / ABC + ADC = 180°

/rgf M BO / DO hf]8f}F  .

k|df0f M

tYox¿ sf/0fx¿

1. 2BAD = BOD
Pp6} rfk BAD df ag]sf kl/lwsf]0f / 
s]Gb|Lo sf]0f ePsfn] 

2. 2BCD = a[xt sf]0f BOD
Pp6} rfk BCD df ag]sf kl/lwsf]0f / 
s]Gb|Lo sf]0f ePsfn] 

3. 2(BAD + BCD) = BOD + a[xtsf]0f BOD

  cyjf, 2(BAD + BCD) = 360° 

  cyjf, BAD + BCD = 180°

tYo (1) / (2) hf]8\bf

4. ABC + ADC = 180°
4. rt'e'{hsf leqL sf]0fx¿sf] of]ukmn 
360° x'g] ePsfn] 

pbfx/0f 1

lrqdf O j[Ttsf] s]Gb| 5 . olb OBC = 30° / 
BAC = x° eP x° sf] dfg slt x'G5 < 
kTtf nufpg'xf];\ . 30°

B C

A

O

x°

B

D

A

O

C
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;dfwfg 

oxfF, OBC = OCB

  = 30°  [;dlåafx' OBC sf cfwf/sf sf]0fx¿ ePsfn]]

k]ml/ BOC = 180° – (30° + 30°) = 120°      [OBC df leqL sf]0fx¿sf] of]ukmn 180° x'g] ePsfn]]

To;}n], x° =  x 120°  [Pp6} rfk BC df ag]sf kl/lwsf] sf]0f, s]Gb|Lo sf]0fsf] cfwf x'g] ePsfn] .] 

  x = 60°

pbfx/0f 2

lrqdf QR //ST 5 . j[Ttsf] s]Gb| M 5 . 
olb QLT = 70° eP x° sf] dfg slt x'G5 < 
kTtf nufpg'xf];\ .

;dfwfg 

oxfF QR // ST 5 . laGb'x¿ T / R hf]8\g'xf];\ .

To;}n] QS = RT [;dfgfGt/ /]vfx¿lar /x]sf rfkx¿ a/fa/ x'g] ePsfn] ]

k]ml/, QTR = 90° [cw{ j[Ttdf ag]sf] sf]0f ePsfn] ]

RQT = x°     [ST || QR df PsfGt/ sf]0fx¿ ]

QLT = QRT = 70°  [Pp6} rfk QT df ag]sf kl/lwsf sf]0fx¿ ePsfn] .]

To;}n], 70° + 90° + x° = 180°  [QTR df leqL sf]0fx¿sf] of]ukmn 180° x'g] ePsfn] ]

cyjf, x° + 160° = 180°

cyjf x° = 180° – 160° = 20°

pbfx/0f 3

rj|mLo rt'e'{h ABCD sf e'hfx¿ AB / DC nfO{ a9fpFbf 
laGb' P df sfl6Psf 5g\ . olb DAB = CBP eP 
CP = BP x'G5 egL k|dfl0ft ug'{xf];\ .

;dfwfg 

(1) PCB + BCD = 180° [l;wf /]vf PCD df ag]sf sf]0fx¿sf] of]ukmn 180° x'g] ePsfn] ]

(2) BCD + BAD = 180° [rj|mLo rt'e'{hsf ;Dd'v sf]0fx¿ kl/k"/s x'g] ePsfn] ]

70°

T

Q

L
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x°
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(3) PCB = BAD [ tYo 1 / 2 af6 ]

(4) CBP = BAD [ yfxf lbOPsf] af6 ]

(5) PCB = CBP [tYo 3 / 4 af6 ]

(6) PB = CP  [ tYo 5 af6 PBC sf cfwf/sf sf]0fx¿ a/fa/ ePsfn] ]

cEof; 15.1

1. (a) ;Fu}sf lrqdf O j[Ttsf] s]Gb|laGb' xf] . 
  OBA = 25° / OCA = 30 ° eP BOC 
  sf] dfg kTtf nufpg'xf];\ .

(b)  ;Fu}sf lrqdf O j[Ttsf] s]Gb|laGb' xf] . 
 olb PQR = 40° / PSQ = x° eP x° sf] 
 dfg kTtf nufpg'xf];\ .

(c) lbOPsf] lrqdf, O j[Ttsf] s]Gb| laGb' xf] . 
 FAEC Pp6f rj|mLo rt'e'{h xf], olb
 CED = 68° 5 eg] (i) AFC (ii) a[xt sf]0f 
 AOC sf] dfg kTtf nufpg'xf];\ .

(d) lbOPsf] lrqdf AOB j[Ttsf] Jof; xf] . 
 olb ADC = 100° eP BAC sf] dfg 
 kTtf nufpg'xf];\ .

O
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O
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A

C DB E

F

P
Q

T

S
R

P Q

A B

C D

2.  ;Fu}sf] lrqdf BC = DE / AB = FE eP 
 ACB = FDE x'G5 egL k|dfl0ft ug'{xf];\ .

3. ;Fu}sf] lrqdf, hLjf PQ / RS j[Ttsf] afx\o 
 laGb' T df k/:k/ sfl6Psf 5g\ eg]

   x'G5 egL k|dfl0ft ug'{xf];\ .

4. lbOPsf] lrqdf olb APC = BQD 5 eg] 
 AB // CD x'G5 egL k|dfl0ft ug'{xf];\ .

5. ;Fu}sf] lrqdf O j[Ttsf] s]Gb| xf] . 
 olb PQ = PB eP AQ //OP x'G5 egL 
 k|dfl0ft ug'{xf];\ .

6. lbOPsf] lrqdf hLjf AC / BD k/:k/df laGb' P df 
 sfl6Psf 5g\ . olb PB = PC eP l;b\w ug'{xf];\ .

 (i) hLjf AB = hLjf DC 

 (ii) hLjf AC = hLjf BD

 (iii) rfk ABC = rfk BCD

P
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7. s]Gb|Lo sf]0f / kl/lw sf]0fsf] ;DaGw / ltgLx¿;Fu ;DalGwt rfk tyf hLjfx¿sf] ;DaGw 
 k|i6\ofpg] u/L sfuhsf df]8]nx¿ agfpg'xf];\ / sIffsf]7fdf k|:t't ug'{xf];\ .

8. s]Gb|x¿ j|mdzM X / Y ePsf ltg hf]8f a/fa/ j[Ttx¿ ABP / CDQ lvRg'xf];\ . a/fa/ 
 rfkx¿ AB / CD agfO{ hLjfx¿ AB / CD hf]8\g'xf];\ . AB / CD gfKg'xf];\ / cfPsf] 
 glthfnfO{ tflnsfdf eg'{xf];\ . 

 s] hLjf AB = hLjf CD 5 <

 s] hLjf AB / CD n] s]Gb|df agfPsf sf]0fx¿ a/fa/ 5g\ <

 s] hLjf AB n] j[Ttsf] kl/lwdf agfPsf] sf]0f s]Gb|Lo sf]0fsf] cfwf 5 .

 o; sfo{sf nflu dl;gf] wfuf]÷tf/ / 6]«l;ª k]k/sf] k|of]u ug{ ;lsG5 .

9. Pp6f 8f]/L cyjf dl;gf] tf/n] ljb\ofnosf] rp/df j[Ttfsf/ cfs[lt agfpg'xf];\ . afF;, 
 lgufnf] cyjf cGo sf7sf dl;gf l;Gsfx¿sf dfWodaf6 dfly lbOPsf ;fWo / 
 ltgLx¿sf ljnf]d k'li6 ug'{xf];\ .

10. tkfO{Fn] xfn;Dd cWoog u/]sf j[Tt ;DaGwL cjwf/0ff / tYox¿ b}lgs hLjgdf sxfF sxfF 
 k|of]u x'G5g\ < vf]hL u/L tflnsf;lxt sIffdf k|:t't ug'{xf];\ .

15.2  :kz{ /]vf (Tangent)

Pp6f l;Ssfsf] 3]/fnfO{ 8]:ssf] 5]pdf u'8fpFb} hfg'xf];\ . o;/L u'8fpFbf l;Ssfsf] 3]/fn] 
8]:snfO{ slt cf]6f laGb'df 5'G5, cjnf]sg ug'{xf];\ .

Pp6f j[TtnfO{ s'g} /]vfn] k|ltR5]bg ug]{ ljifodf tn lbOPsf lrqx¿ cWoog u/L sIffsf]7fdf 
5nkmn ug'{xf];\ .

P Q P QS T P QT

     lrq 1      lrq 2   lrq 3

;Defjgf 1: /]vfn] j[TtnfO{ lrq 1 df b]vfP h:t} k|ltR5]bg gug{ klg ;S5 .

;Defjgf 2: /]vfn] j[TtnfO{ lrq 2 df b]vfP h:t} b'O{ laGb'df (S / T) k|ltR5]bg ug{ klg 
;S5 .
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;Defjgf 3: /]vfn] j[TtnfO{ lrq 3 df h:t} Pp6f / Pp6} dfq laGb' (T) df k|ltR5]bg klg ug{ 
;S5 . oxfF s] j[Ttn] laGb' T sf] 5]p5fpdf cGo laGb'nfO{ klg :kz{ u5{ lsg\ < 5nkmn ug'{xf];\ .

j[Ttsf] s'g} Pp6f laGb'nfO{ ;aeGbf glhsaf6 5f]P/ hfg] /]vfnfO{ :kz{ /]vf elgG5 . To:t} 
pSt /]vfn] 5f]Psf] ;aeGbf glhssf] laGb'nfO{ :kz{ laGb' elgG5 . lrq 3 df PQ :kz{ /]vf / 
laGb' T :kz{ laGb' xf] . 

k/LIf0f 1 cw{Jof; / :kz{ /]vf larsf] ;DaGw 

b'O{ cf]6f km/s km/s cw{Jof; ePsf j[Ttx¿ lvRg'xf];\ . 
j[Ttsf] s]Gb|af6 :kz{ /]vf AB sf] :kz{ laGb' P nfO{ 
lrqdf b]vfP h:t} hf]8\g'xf];\ .

OPA / OPB gfKg'xf];\ .

k|fKt glthfnfO{ tflnsfdf eg'{xf];\ .

lrq OPB OPA glthf

dflysf] k|of]uaf6 k|fKt glthfnfO{ sIffsf]7fdf 5nkmn ug'{xf];\ .

j[Ttsf] :kz{ laGb';Dd lvlrPsf] cw{Jof; :kz{ /]vfdf nDa x'G5 . dflysf] lrqdf OP AB 

x'G5, hxfF P :kz{ laGb' xf] .

pbfx/0f 1 

lrqdf O j[Ttsf] s]Gb| laGb' xf] . olb AB = 8 ;]=ld= /
ON = 5 ;]=ld= eP PN sf] nDafO kTtf nufpg'xf];\ .

;dfwfg 

lrqdf, AB = 8 ;]=ld=, OP =  AB = 4 ;]=ld= 

 / OPN = 90° 5 .

oxfF, ON2 = OP2 + PN2   [OPN df kfOyfuf]/; ;fWoaf6 ]

cyjf, 52 = 42 + PN2

cyjf 25 = 16 + PN2

cyjf 9 = PN2

cyjf 9  = PN

cyjf, PN = 3 ;]=ld=

A P

O

B A

P

O B

lrq 5lrq 4

A B
O

M NP
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cEof; 15.2

1. Pp6} cw{Jof; ePsf ltg cf]6f j[Ttx¿ lvRg'xf];\ . tn lbOPsf cj:yfx¿nfO{ lrqdf 
 b]vfpg'xf];\ M

 -s_ /]vfn] j[TtnfO{ 5'b} g5'g] 

 -v_ /]vfn] j[TtnfO{ ;aeGbf glhsaf6 Pp6f dfq laGb'df 5f]P/ hfg]

 -u_ /]vfn] j[Ttsf] s'g} b'O{ cf]6f laGb'nfO{ 5f]P/ hfg] 

2. lrqdf j[Ttsf] kl/lwdf kg]{ laGb'x¿ P, Q / R df 
 :kz{ /]vfx¿ lvRg'xf];\ .

 -s_  laGb' O -s]Gb|_ af6 OP, OQ / OR hf]8\g'xf];\ . 
  s] OP, OQ / OR :kz{ /]vfx¿df nDa 
  x'G5g\ < gfk]/ lgisif{ lgsfNg'xf];\ .

 -v_  s] :kz{ /]vfx¿n] Ps csf{nfO{ e]6\5g\ < e]6\5g eg] s'g HofldtLo cfs[lt aG5 < 
  kTtf nufpg'xf];\ .

3. cw{Jof; 7 ;]=ld= ePsf] Pp6f j[Ttsf] s]Gb|af6 25 ;]=ld= 6f9f s'g} laGb'af6 :kz{ /]vf 
 lvlrPsf] 5 . :kz{ /]vfsf] nDafO slt x'G5 < kTtf nufpg'xf];\ .

4. lrqdf M j[Ttsf] s]Gb| laGb' xf] . olb PQ = 16 ;]=ld / 
 MP = 20 ;]=ld eP j[Ttsf] Jof; slt x'G5 < 
 kTtf nufpg'xf];\ .

5. Pp6f sfuhsf] sf6'{gaf6 j[Ttfsf/ cfs[lt sf6\g'xf];\ . pSt cfs[ltsf] s'g} afx\o laGb'df 
 5'g] u/L nfdf] / dl;gf] sf7sf] l;Gsf lng'xf];\ . cw{Jof; / l;Gsflar s:tf] sf]0f 
 aG5 < gfk]/ lgisif{ sIffsf]7fdf k|:t't ug'{xf];\ .

6. rf/ rf/ hgfsf] ;d"x agfpg'xf];\ . Hofldltdf xfn;Dd l;s]sf ljleGg cjwf/0ff / 
 tYox¿ xfd|f] b}lgs hLjgdf s] s;/L k|of]u ePsf 5g\ < vf]hL u/L k|ltj]bg sIffdf 
 k|:t't ug'{xf];\ . sIffaf6 k|fKt k[i7 kf]if0fnfO{ ;d]6\b} Ps n]v tof/ u/L leTt] klqsf jf 
 cGo klqsfdf k|sfzg ug'{xf];\ .

P

Q
R

O

M
P

Q
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16.0 k'g/fjnf]sg (Review)

tn lbOPsf ;dsf]0fL lqe'hx¿df yfxf gePsf] efu (x) sf] dfg kTtf nufpg'xf];\ M

 (a)   (b)   (c)   (d)

cfk"mn] ;a} kTtf nufO;s]kl5 ;d"xdf 5nkmn u/L ;femf pTt/ tof/ kfg'{xf];\ / lgisif{nfO{ 

sIffdf k|:t't ug'{xf];\ . o;/L k|:t't u/]sf] ;f/f+znfO{ lgDgfg';f/ ;fdfGoLs/0f ug'{xf];\ M

dflysf ;dsf]0fL lqe'hx¿ (a) df kfOyfuf]/; ;fWosf] k|of]u ul/G5 eg] (b), (c) / (d) df 

j|mdzM tan, sin / cos cg'kft / ltgLx¿sf larsf] sf]0fx¿sf] dfg k|of]u ul/Psf] 5 . o;nfO{ 

lgDgfg';f/ pNn]v ug{ ;lsG5 M

;dsf]0fL ABC df A nfO{ k|;ª\u sf]0f dfGbf,

AB = cfwf/ (b), BC = nDa (P) / AC = s0f{ (h) x'G5 .

hxfF SinA =       , CosA =                 / TanA =       

k'gM oL cg'kftx¿sf Jo'Tj|md cg'kftx¿nfO{ lgDgfg';f/ n]Vg ;lsG5 M

   

     /

     x'G5 . 

4

5

6 4 12

30°

60°

6

x

x

x
x

A

B C

PsfO 16
lqsf]0fldlt (Trigonometry)

nDa

s0f{

cfwf/

s0f{

nDa

cwf/
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oL cg'kftx¿df cfwf/e"t sf]0fx¿sf] dfg lgDg tflnsfdf eg'{xf];\ M

cg'kft 0° 30° 45° 60° 90°

Sin 

Cos 

Tan 

Cosec 

Sec 

Cot

dflysf lqsf]0fldtLo cg'kftx¿ tyf ltgLx¿df ljlzi6 sf]0fx¿sf dfgx¿ xfdLn] sIff 9 

df cWoog ul/;s]sf 5f}F . ca xfdL lqe'h tyf rt'e'{hsf If]qkmn s;/L kTtf nufpg] egL 

cWoog ub{5f}F .

16.1 lqe'h / rt'e'{hsf] If]qkmn (Area of Triangle and Quadrilateral)

lbOPsf lqe'hx¿sf] If]qkmn s;/L kTtf nufpg ;lsG5, ;f]r]/ ;a}n] cfcfk\mgf] sfkLdf ;"q 

n]Vg'xf];\ .

cyf{t\ dflysf lqe'hx¿df klxnf] / bf];|f]df cfwf/ / prfO lbOPsf] cj:yf 5 eg] t];|f]df 

ltg cf]6} e'hfsf] nDafO lbOPsf] 5 . o:tf lqe'hsf If]qkmnsf af/]df xfdLn] o;cl3 g} cWoog 

ul/;s]sf 5f}F . oxfF s'g} lqe'hsf b'O{ cf]6f e'hfsf] nDafO / ltgLx¿larsf] sf]0fsf] gfk lbPsf] 

cj:yfdf To;sf] If]qkmn s;/L kTtf nufpg] To; af/] cWoog ub{5f}F .

sf]0f

h

b

h

b a

bc
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dfgf}F, ABC Pp6f lqe'h xf] h;df a, b, c ltg cf]6f e'hfx¿sf] nDafO

x'g\ . e'hfx¿ a / b larsf] sf]0f ACB lbOPsf] 5 . AD  BC 

lvrfF} . To;kl5 ABD / ACD b'O{ cf]6f ;dsf]0fL lqe'hx¿ x'g\ . 

h;df AD = h 5 .

ca ;dsf]0f ADC df C nfO{ k|;ª\u sf]0f dfGbf,

  

cyjf h = b SinC x'G5 .

ca ABC sf] If]qkmn (A) =  cfwf/ x prfO x'G5 .

    =  BC x AD

    =  a.b SinC

ABC sf] If]qkmn (A) = ab sin C ju{ PsfO x'G5 .

o;}u/L tn lbOPsf km/s km/s lqe'hsf] If]qkmn kTtf nufpg] ;"q kTtf nufpg'xf];\ .

-s_      -v_   -u_

CB
D

a

C

A

B a

c

A

C
B

A

B C
a

bc


a

c

b
c

h

A

lbOPsf] lqe'h clwssf]0fL eP tfklg dflysf] ;"q nfu' x'G5 .

h:t} M lrq -s_ df ABC sf] If]qkmn (A) = ac sin

 lrq -v_ df ABC sf] If]qkmn (A) = ac Sin

 lrq -u_ df ABC sf] If]qkmn (A) = bc SinA x'G5 .

pbfx/0f 1

lbOPsf lqe'hsf] If]qkmn kTtf nufpg'xf];\ M 8cm

55°

12 cm

A

B C

65°
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;dfwfg 

oxfF lbOPsf]

A = 65°, C = 55°

xfdLnfO{ yfxf 5, A + B + C = 180°

cyjf, 65° + B + 55° = 180°

cyjf, B = 180° – 120° = 60°

k'gM AB = c = 8 cm /

 BC = a = 12 cm

ABC sf] If]qkmn (A) = ?

xfdLnfO{ yfxf 5 ABC sf] If]qkmn (A) = a.c.SinB   [a, c / B lbPsfdf ]

      =  x 8 x 12. Sin60°

      = 4 x 12 x 

      =  ju{ ;]=ld= 

pbfx/0f 2

XYZ df X = 30°, y = 14 cm / z = 15 cm 5 eg] XYZ sf] If]qkmn slt xf]nf <

;dfwfg

oxfF XYZ df X = 30° y = 14 cm / z = 15 cm

XYZ sf] If]qkmn (A) = ?

XYZ sf] If]qkmn (A) =   y.z. Sin X ju{ PsfO

         = 14 x 15. Sin30° cm2

             = 7 x 15 x  cm2

              = 52.5 cm2
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pbfx/0f 3

;dfgfGt/ rt'e'{h PQRS sf] If]qkmn 48 ju{ ;]=ld= 5 . 

olb PQR = 30° / PQ = 8cm eP QR sf] dfg 

kTtf nufpg'xf];\ .

;dfwfg 

oxfF ;dfgfGt/ rt'e'{h PQRS sf] If]qkmn (A) = 48 ju{ ;]=ld=

cyjf, PQR sf] If]qkmn + PRS sf] If]qkmn = 48 cm2

cyjf, 2PQR sf] If]qkmn = 48cm2 

cyjf, PQR sf] If]qkmn =   x'G5 .

cyjf,  r.p.sinQ = 24 cm2

cyjf, .8cm.p.Sin 30° = 24cm2

cyjf 4P.  cm = 24 cm2

cyjf, p.2cm = 24cm2

cyjf,  

ct M p = QR = 12 cm

pbfx/0f 4

;Fu}sf] lrqdf PQ = 12 cm, QR = , PS = 18 cm, 

Q = 60° / S = 30° / PRS sf] If]qkmn PQR sf] 

If]qkmnsf] eP RS sf] gfk kTtf nufpg'xf];\ .

;dfwfg 

oxfF, PQ = 12 cm , QR = , PS = 18 cm, Q = 60° / S = 30° 5 .

t;y{, PQR sf] If]qkmn = . PQ. QR. Sin60° ju{ PsfO

    =  12 x .  cm

    = 3 x 16 x 3 cm2

    = 144 cm2

P

Q
30°

R

S

P

60° 30°
Q

R

S

18 cm
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k]ml/ PRS sf] If]qkmn =  PQR sf] If]qkmn

 cyjf, PS. RS. Sin 30° =  x 144 cm2

 cyjf, 18. RS.  = 36 cm

 cyjf, 9 RS = 36 cm

  RS =  = 4 cm

cEof; 16.1

1. tnsf lqe'hx¿sf] If]qkmn kTtf nufpg'xf];\ M

 (a)     (b)  

 (c)     (d)

2. lgDg lnlvt k|Zgx¿df yfxf gePsf] dfg kTtf nufpg'xf];\ M

 (a) b = 2.7 cm c = 4cm  A = 90°  ABC sf] If]qkmn = ?

 (b) a = 7.1 cm b= 3.5 cm C = 30° ABC sf] If]qkmn = ?

 (c) XY = 5 m Y = 30° XYZ sf] If]qkmn = 21 m2 YZ = ?

 (d) PQR sf] If]qkmn = 1047.89 cm2  QR = 44 cm PQ = 55 cm Q = ?

 (e) B = 110° C = 25° AB = 10 cm ABC sf] If]qkmn = 100 cm2   AC = ?

X

Y

A

B

C

P

A

B C

Q

RZ

60°

35°

100°

5x

4x6x

45°
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3.(a) lbOPsf] ABC df ABC = 90°, ACB = 30° /

 AB = cm eP ABC sf] If]qkmn kTtf 

 nufpg'xf];\ .

(b) PQR df PR = 4cm, QR = 7cm, P = 110° / Q = 40° eP PQR sf] If]qkmn kTtf nufpg'xf];\ .

(c) lbOPsf] lrqdf Y = 75°, XY = 8cm, XZ = 14 cm, 

 XL  YZ / XL = LZ eP XYZ sf] If]qkmn kTtf 

 nufpg'xf];\ .

4. tn lbOPsf ;dfgfGt/ rt'e'{hx¿sf] If]qkmn kTtf nufpg'xf];\ M

 (a)    (b)    (c)

 

5.(a) EFGH Pp6f ;dafx' rt'e'{h xf] h;sf] If]qkmn 

 72cm2, EF = 12 cm eP EFG / FGH sf] 

 dfg lgsfNg'xf];\ .

(b) lbOPsf] ;dfgfGt/ rt'e'{h ABCD dfBCE 5 

 h;df A = 100°, BC = 10 cm, EC = 6 cm, ECD = 10° 

 eP BCE sf] If]qkmn kTtf nufpg'xf];\ . 

X Y

ZW

120°

12 cm

8 cm

12 cm FE

H G

A D

B C

E

10 cm

6 cm100°

10°

P Q

11 cm

60°

8 cm

RS

A B

45°
6 cm

5 cm

CD

A

30°
B C

cm

75°

X

Y Z
L
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6.(a) lrqdf ABD ;dlåafx' / BCD ;dafx' lqe'h x'g\ . 

 olb ADC = 105°, AB = cm, BC = 8 cm eP ABCD sf] 

 If]qkmn slt x'G5 <

(b)  lbOPsf] lrqdf PQRS Pp6f ;dfgfGt/ rt'e'{h xf] 

 / QRT Pp6f ;dafx' lqe'h xf] . olb SP = cm 

 /  SR = 8 cm eP ;dnDa rt'e'{h PQTS sf] 

 If]qkmn lgsfNg'xf];\ .

(c) ;Fu}sf] lrqdf AB = 12 cm, BD = 18 cm, 

 BC = 14 cm, CBD = ABD / ABD sf]

 If]qkmn 54 ju{ ;]=ld= eP rt'e'{h ABCD sf] 

 If]qkmn kTtf nufpg'xf];\ .

(d)  lbOPsf] rt'e'{h LMNO df LMO = 2OMN , 

 OM = MN = 10 cm, LM = 6cm, MON = 75° eP

 rt'e'{h LMNO sf] If]qkmn slt x'G5 <

7.  kfFr kfFr hgf ljb\ofyL{x¿sf] ;d"xx¿ agfpg'xf];\ . n6\7L, sf7 jf h'; kfOk / 

 tf/sf] k|of]u u/L Ps Ps cf]6f rt'e'{h / lqe'hsf gd'gfx¿ lgdf{0f ug'{xf];\ . pSt 

 gd'gfsf] lrq agfP/ To;sf] If]qkmn kTtf nufO{ sIffsf]7fdf k|:t't ug'{xf];\ .

P Q

R
TS

C

D

A

B

L

M
N

O

A

D

C

B

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



175 ul0ft, sIff – 10

16.2 prfO / b'/L (Height and Distance)

tnsf ltg cf]6f cj:yfx¿sf af/]df sIffsf]7fdf 5nkmn u/L ;d"xdf ;femf lgisif{ kTtf 

nufpg'xf];\ .

-s_ ;dsf]0fL lqe'hdf ;dsf]0fafx]ssf Pp6f sf]0f / Pp6f e'hfsf] gfk yfxf ePdf afFsL 

 e'hfx¿sf] nDafO s;/L kTtf nufpg ;lsG5 <

-v_  ljb\ofnosf] k|fª\u0fdf a;]/ ljb\ofnoleq /x]sf] vDaf jf dlGb/sf] prfO s;/L kTtf 

 nufpg ;lsG5 <

-u_  gbLsf] lsgf/df /x]sf] Pp6f ejgsf] dflyNnf] tnfaf6 gbLsf] rf}8fO s;/L kTtf nufpg 

 ;lsPnf <

dflysf] klxnf] cj:yfsf af/]df xfdLn] cluNnf] kf7df cWoog ul/;s]sf 5f}F . bf];|f] / t];|f] 

cj:yfdf j|mdzM prfO / b'/L kTtf nufpg'kg]{ Jofjxfl/s ;d:of 5g\ . ltgLx¿sf af/]df ca 

xfdL 5nkmn ug]{ 5f}F .

(a) pGgtf+z sf]0f (Angle of ElevaƟ on) M 

dflysf] bf];|f] cj:yfdf ljb\ofnosf] rp/af6 w/x/fsf] 

6'Kkf] df x]bf{ hldg;Fu ;dfgfGt/ x'g] /]vf;Fu b[li6 /]vfn] 

agfpg] sf]0f pGgtf+zsf]0f xf] .

s'g} klg dflylt/ /x]sf] j:t'nfO{ tnaf6 x]bf{ b[li6/]vfn] hldg;Fu ;dfgfGt/ x'g] 

/]vf;Fu agfPsf] sf]0fnfO{ pGgtf+z sf]0f (angle of elevaƟ on) elgG5 .

(b) cjglt sf]0f (Angle of Depression) M 

dflysf] t];|f] cj:yfdf s'g} Pp6f ejgaf6 gbLsf] lsgf/fdf 

x]bf{ cjnf]sgstf{sf] cfFvf / gbL lsgf/fsf] laGb' hf]8\g] 

b[li6 /]vfn] lIflth;Fu agfPsf] sf]0f cjglt sf]0f xf] . 

s'g} cUnf] :yfgaf6 xf]rf] efudf /x]sf] s'g} j:t'nfO{ 

x]bf{ b[li6/]vfn] lIflth /]vf;Fu agfPsf] sf]0fnfO{ 

cjglt sf]0f (angle of depression) elgG5 .

;Fu}sf] lrqsf ABC cjglt sf]0f xf] eg] BCD pGgtf+z sf]0f xf] . hxfF AB -lIflth /]vf_ 
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CD ;Fu ;dfgfGt/ 5 . 

To; sf/0f ABC = BCD x'G5 

cyf{t\, cjglt sf]0f = pGgtf+z sf]0f  x'G5 .

oL sf]0fx¿ gfKg] oGqnfO{ SnfOgf]ld6/ 

(clinometer) elgG5 . 

pbfx/0f 1

Pp6f 24 m cUnf] vDafsf] 6'Kkf]af6 o;nfO{ c8\ofpgsf nflu tf/ nu]/ e'OFdf ufl8Psf] 5 . 

olb pSt tf/n] e'OF;Fu 60° sf] sf]0f agfpF5 eg] tf/sf] nDafO slt xf]nf <

;dfwfg 

oxfF dfgf}F AB vDafsf] prfO / BC tf/sf] nDafO xf] . hxfF, AB = 24m / ACB = 60°

;dsf]0fL ABC df 

cyjf, 

cyjf, 

  

  

  

t;y{ tf/sf] nDafO 

pbfx/0f 2

kl/lw 176m ePsf] Pp6f j[Ttfsf/ rp/sf] lardf Pp6f cUnf] vDaf ufl8Psf] 5 . olb pSt 

rp/sf] 5]paf6 vDafsf] 6'Kkf]df x]bf{ 30° sf] sf]0f aGb5 eg] pSt vDafsf] prfO slt xf]nf <

;dfwfg 

oxfF, dfgf}F O j[Ttfsf/ rp/sf] s]Gb|laGb' xf] eg] OQ cw{Jof; xf] . 

xfdLnfO{ yfxf 5, j[Ttsf] kl/lw =176 m

cyjf, 2r = 176 m

lIflth

cjglt sf]0f

pGgtf+z sf]0f

b[li6 /]vf

A B

C

A

24 m

B

C
60°

D
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cyjf, 2 x x r = 176

cyjf, r = 28m = OQ

k]ml/ ;dsf]0fL POQ df

 

cyjf, 

cyjf,  

ctM vDafsf] prffO = 16.17m

pbfx/0f 3

1.5 ld6/ cUnf] dflg; 51.5 ld6/ cUnf] ?vsf] l7s cufl8 pleP/ ?vsf] 6'Kkf]df x]bf{ 45° sf] 

sf]0f agfpF5 eg] ?v / dflg;larsf] b'/L kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, BC = dflg;sf] prfO = 1.5m /

?vsf] prfO = AD = 51.5 m

t;y{ AE = AD - BC = 51.5 – 1.5 = 50 m

ABE = 45°

ca ?v / dflg;larsf] b'/L DC = EB = ?

ca, ;dsf]0fL lqe'h ABE df 

 

cyjf, 

cyjf, BE = 50 m

t;y{ pSt dflg; ?vaf6 50m sf] b'/Ldf plePsf] /x]5 .

30°
OQ

P

A

E

51.5 m

45°

DC

B

1.5m
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pbfx/0f 4

Pp6f 150 m cUnf] 6fj/ 6fj/sf] 6'Kkf]af6 60m sf] b'/Ldf /x]sf] 3/sf] 5tdf x]bf{ aGg] cjglt 

sf]0f 30° ePdf 3/sf] prfO kTtf nufpg'xf];\ .

;dfwfg 

oxfF, dfgf}F AC = 6fj/sf] prfO = 150 m /

BE = CD = 6fj/b]lv 3/;Ddsf] b'/L = 60 m

cjglt sf]0f FAE = AEB = 30°

DE = 3/sf] prfO = ?

;dsf]0fL ABE df

 

cyjf, 

cyjf, 

 

= 

   = 115.36 m

ctM 3/sf] prfO = 115.36 m

pbfx/0f 5

Pp6f 25 3  m cUnf] ?vsf] 6'Kkf]df kfs]sf] kmn 5 . pSt ?veGbf 72 ld6/ k/ /x]sf] 

3 m cUnf] dflg;n] pSt kmnnfO{ lg;fgf nufpg slt l8u|Lsf] sf]0f agfP/ d6\ofª\u|f xfGg' 

knf{ < kTtf nufpg'xf];\ .

;dfwfg 

dfgf}F, ?vsf] prfO AB = 25 3 m

A

C

B

150m

30°

30°

60 m
D

E

F
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dflg;sf] prfO CD = EB = 3 m

DE = BC = 72m  / ADE = ?

xfdLnfO{ yfxf 5,

t;y{ pSt kmnnfO{ lg;fgf nufpg 30° sf] sf]0fdf d6\ofª\u|f xfGg'k5{ .

cEof; 16.2

1.(a) cjnf]sg laGb'af6 m b'/Ldf /x]sf] Pp6f vDafsf] 6'Kkf]df x]bf{ pGgtf+z sf]0f 30° 

 kfOof] eg] vDafsf] prfO kTtf nufpg'xf];\ .

(b) Ps hgf dflg;n] 30m sf] b'/Ldf /x]sf] ?vsf] 6'Kkf]df x]bf{ pGgtf+z sf]0f 60° kfpF5 . 

 olb dflg;sf] prfO 1.64m eP ?vsf] prfO kTtf nufpg'xf];\ .

(c) 1.7m cUnf] dflg;n] 25 m sf] b'/Ldf /xsf] :tDesf] 6'Kkf]df x]bf{ pGgtf+z sf]0f 45° kfof] 

 eg] :tDesf] prfO kTtf nufpg'xf];\ .

(d)  Ps hgf ;j]{Ifsn] u'Dafsf] prfO gfKg rfxG5g\ . olb pSt u'Dafsf] 6'Kkf]nfO{ 40 ld6/ 

 km/sdf /x]sf b'O{ cf]6f laGb'af6 cjnf]sg ubf{ j|mdz 45° / 60° sf] sf]0f kfP5 eg] 

 u'Dafsf] prfO slt xf]nf <

(e)  6 m cUnf] 3/sf] 5fgfaf6 Pp6f :df/s :tDesf] 6'Kkf] cjnf]sg ubf{ pGgtf+z sf]0f 60° 

 kfOof] . olb 3/ / :df/slarsf] b'/L 24 3 m ePdf :df/ssf] prfO kTtf nufpg'xf];\ .

2.(a) 60m Jof; ePsf] Pp6f j[Ttfsf/ v]tsf] lardf Pp6f :tDe ufl8Psf] 5 . pSt v]tsf] 

 kl/lwsf] Pp6f laGb'af6 ;f] :tDesf] 6'Kkf]df x]bf{ 60° sf] sf]0f aGb5 eg] pSt :tDesf] 

 prfO kTtf nufpg'xf];\ .

A

E

BC

D

25 3 m

3 m

72 m
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(b)  Pp6f j[Ttfsf/ kf]v/Lsf] jl/kl/ 1.68m cUnf] kvf{n nufOPsf] 5 . pSt kf]v/Lsf] lardf 

 /x]sf] vDafsf] 6'Kkf]df kvf{naf6 x]bf{ 60° sf] pGgtf+z sf]0f aGb5 . olb kf]v/Lsf] Jof; 

 20m eP kfgLsf] ;txb]lv dflysf] vDafsf] prfO kTtf nufpg'xf];\ .

(c)  120m Jof; ePsf] j[Ttfsf/ kf]v/Lsf] l7slardf Pp6f vDaf 7f8f] kf/]/ ufl8Psf] 5 .  

 kf]v/Lsf] ;txsf] kl/lwaf6 pSt vDafsf] 6'Kkf]df x]bf{ 30° sf] sf]0f ag]sf] kfOof] . 

 olb kf]v/Lsf] ulx/fO 2m eP vDafsf] prfO kTtf nufpg'xf];\ .

(d)  Pp6f j[Ttfsf/ kf]v/Lsf] s]Gb|df Pp6f vDaf 7f8f] pEofOPsf] 5 . kfgLsf] ;txb]lv 

 vDafsf] 6'Kkf]sf] prfO 30 m 5 / kf]v/Lsf] kl/lwdf Pp6f laGb'af6 vDafsf] 6'Kkf]df 60° 

 sf] sf]0f ePdf kf]v/Lsf] cw{Jof; / kl/ldlt kTtf nufpg'xf];\ .

(e)  Pp6f cfotsf/ rp/sf] nDafO k6\l6sf] l8ndf Pp6f 40m cUnf] ;'l/nf] ?v 5 . olb pSt 

 cfotsf/ rp/sf] nDafOsf] b'O{ lsgf/fsf] laGb'af6 pSt ?vsf] 6'Kkf]df x]bf{ j|mdzM 60° / 

 30° sf] pGgtf+z sf]0fx¿ ag]sf] kfOof] eg] pSt rp/sf] nDafO kTtf nufpg'xf];\ .

3.(a) Pp6f 16 m cUnf] 3/sf] 5taf6 38 m cUnf] ?vsf] 6'Kkf]df x]bf{ 30° sf] pGgtf+z sf]0f 

 aGb5 eg] pSt ?v / 3/larsf] b'/L kTtf nufpg'xf];\ .

(b)  1.7 m cUnf] Pp6f dflg;n] cfk"m cufl8 ?vsf] 6'Kkf]df /x]sf] r/f cjnf]sg ubf{ 

 60° sf] pGgtf+z sf]0f kfof] . ?vsf] prfO 53.7m 5 eg] ?v / dflg;larsf] b'/L lgsfNg'xf];\ .

(c)  Pp6f 2.5 ld6/ cUnf] kvf{naf6 3.76 ld6/ prfO ePsf] :tDe x ld6/ b'/Ldf 5, 

 olb :tDesf] 6'Kkf]df kvf{naf6 cjnf]sg ubf{ 30° sf] pGgtf+z sf]0f kfOof] eg] kvf{n / 

 :tDelarsf] b'/L kTtf nufpg'xf];\ .

(d) Pp6f 3/ / ?vsf] prfO j|mdzM 5m / 17m 5 . olb 3/sf] 5fgfaf6 ?vsf] 6'Kkf]df 

 x]bf{ 60° sf] pGgtf+z sf]0f kfOof] eg] ?v / 3/larsf] b'/L kTtf nufpg'xf];\ .

4.(a) 45 3 m cUnf] Pp6f :tDesf] 6'Kkf]af6 6.6m cUnf] 3/sf] 6'Kkf]df x]bf{ 30° sf] cjglt 

 sf]0f aG5 eg] :tDe / 3/ larsf] b'/L kTtf nufpg'xf];\ .

(b) 91m cUnf] w/x/fsf] 6'Kkf]af6 ;dtndf /x]sf] 12m cUnf] 3/sf] 5tdf x]bf{ 60° sf] 

 cjglt sf]0f kfOof] eg] w/x/f / 3/larsf] b'/L kTtf nufpg'xf];\ .

(c)  80 m cUnf] Pp6f ejgsf] 5taf6 glhs} /xsf] 20m cUnf] :tDesf] 6'Kkf]df cjnf]sg ubf{ 

 45° sf] cjglt sf]0f kfOof] eg] :tDe / ejglarsf] b'/L kTtf nufpg'xf];\ .
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(d)  b'O{ l;wf vDafx¿ 60 ld6/sf] b'/Ldf 5g\ . klxnf] vDafsf] 6'Kkf]sf] cjglt sf]0f, 150 m 

 prfO ePsf] bf];|f] vDafsf] 6'Kkf]af6 x]bf{ 30° sf] kfOof] eg] klxnf] vDafsf] prfO 

 kTtf nufpg'xf];\ .

5.(a) 1.54 ld6/ cUnf] dflg;n] 30m sf] b'/Ldf /x]sf] 53.5 m :tDesf] 6'Kkf] cjnf]sg ubf{ aGg] 

 pGgtf+z sf]0f kTtf nufpg'xf];\ .

(b) cjnf]sg laGb'af6 af6 240 m k/ /xsf] 80 3 m cUnf] w/x/fsf] 6'Kkf] cjnf]sg ubf{ aGg] 

 pGgtf+z sf]0f kTtf nufpg'xf];\ .

(c)  Ps hgf dflg; :tDesf] 6'Kkf]af6 cufl8 /x]sf] 3/sf] 5t cjnf]sg ub{5 . :tDe / 

 3/sf] prfO j|mdzM 60m / 25m 5 / tL b'O{larsf] b'/L 35m 5 eg] dflg;n] agfPsf] 

 cjglt sf]0f lgsfNg'xf];\ .

(d)  lgdfn] 53.6m cUNff] ?vsf] 6'Kkf]af6 e'OFdf /x]sf] af3 cjnf]sg ub{5 . olb ?v / 

 af3larsf] b'/L 30.95 m eP ?vsf] 6'Kkf]af6 lgdfn] af3 x]bf{ aGg] cjglt sf]0f kTtf 

 nufpg'xf];\ .

(e) 30m cUnf] ljb\ofno ejgsf] 5tdf hfgsf] lgldTt 30° sf] e'msfjdf ¥ofDk agfpg' k¥of] 

 eg],

 (i) ;f] ¥ofDksf] nDafO slt xf]nf <

 (ii) ljb\ofno ejg / ¥ofDksf] k]mb larsf] b'/L slt xf]nf <

6. b'O{ b'O{ hgfsf] ;d"x agfpg'xf];\ . k|To]s ;d"xn] ljb\ofno If]q jl/kl/sf ?vx¿, 

 dlGb/x¿, u'Dafx¿, rr{x¿ / cGo ejgx¿sf] lqsf]0fldtLo ljlwaf6 prfO kTTff 

 nufpg'xf];\ . o;/L ;d"xn] u/]sf sfo{nfO{ lrq;lxt sIffdf k|:t't ug{'xf];\ .
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17.0. k'g/fjnf]sg (Review)

– PsfO k/LIffdf 5 hgf ljb\ofyL{x¿sf] k|fKtfª\s 40, 45, 50, 55 / 60 5 eg] cf};t 
 k|fKtfª\s slt x'G5 < kTtf nufpg'xf];\ .

– a9\bf] cyjf 36\bf] j|mddf ldnfOPsf] >]0fLnfO{ b'O{ a/fa/ efu nufpg] kbsf] d"NonfO{ 
 s] elgG5 .

–  ;aeGbf a9L bf]xl/Psf] kbsf] d"NonfO{ s] elgG5 .

–  g]kfndf a:g] gful/ssf] xfnsf] cf};t cfo' / cf};t cfo slt 5 < vf]hL u/L
 sIffsf]7fdf k|:t't ug'{xf];\ .

– juL{s[t tYofª\s eGgfn] s] a'lemG5 < ;d"xdf 5nkmn u/L pbfx/0f;lxt k|:t't ug'{xf];\ . 
- 2, 4,    5, 6, 7, 8, 9, 10, 12, 7,        8,        15, 

 17, 19,    14, 12, 11, 17, 18  nfO{ 0-4, 4-8, 8-12, 12-16, 16-20 
 juf{Gt/df af/Daf/tf tflnsf agfO k|:t't ug'{xf];\ .

17.1 juL{s[t tYofª\ssf] dWos (Mean of grouped data)

cfk\mgf] 6f]n cyjf l5d]sdf ePsf ljleGg pd]/ ;d"xsf dflg;x¿sf] ;ª\Vof cg'dfg u/L 
tn lbOPsf] tflnsf eg'{xf];\ M

pd]/ -jif{df_ dflg;x¿sf] ;ª\Vof 
(f)

pd]/sf] dWos dfg 
(m)

fm

0-15

15-30

30-45

45-60

60-75

75-90

f = fm =


  sf] dfg slt x'G5, kTtf nufO{ / sIffsf]7fdf k|:t't ug'{xf];\ .

juL{s[t tYofª\sdf dWodfg (Mean value) kTtf nufpg lgDg r/0fx¿ ckgfpg'k5{ .

-s_ ljleGg ju{sf] dWolaGb' 'm' sf] dfg kTtf nufpg'k5{ .

PsfO 17
tYofª\s zf:q (Statistics)
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-v_  k|To]s ju{sf] dWodfg (mid value) nfO{ ;DalGwt af/Daf/tfn] u'0fg u/L u'0fg kmn fm 

 cyjf fx u0fgf ug'{kb{5 . [m / x n] Pp6} /flzsf] dfgnfO{ hgfpF5g\ .]

-u_ of]ukmn fm cyjf fx nfO{ af/Daf/tfx¿sf] of]ukmn f cyjf N n] efu ul/G5 .

 To;}n], dWos dfg 
f

f
 cyjf f  x'G5 .

 

dWos dfg lgsfNg cGo ljlwx¿ klg k|of]u ug{ ;lsG5g\, h'g pbfx/0fdf k|i6 kfl/Psf] 5 .

pbfx/0f 1

tn lbOPsf tYofª\ssf] dWos kTtf nufpg'xf];\ M

tf}n -ls=u|f=_ (X) 10-20 20-30 30-40 40-50 50-60

ljb\ofyL{ ;ª\Vof (f) 4 6 10 15 5

;dfwfg 

dfly lbOPsf tYofª\snfO{ lgDgfg';f/ tflnsfdf k|:t't ubf{ M 

tf}n -ls=u|f=df_ (X) dWos dfg (m) af/Daf/tf (f) f x m

10-20 15 4 60

20-30 25 6 150

30-40 35 10 350

40-50 45 15 675

50-60 55 5 275

f = 40 fm = 1510

ca dWos dfg 
f

 

          = 37.75 ls=u|f=

j}slNks ljlwx¿

1. 5f]6s/L ljlw (Short cut method/deviaƟ on method)

 -s_ dWod"Nosf] glhs kg]{ slNkt dWos (assumed mean), A = 35 dfGg'xf];\ .

 -v_ m af6 A 36fpFbf cfpg] ljrng (d) = m - A kTtf nufpg'xf];\ .

 -u_ fd kTtf nufpg'xf];\ .
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 -3_   dWos 
f

 kTtf nufpg'xf];\ .

m d = m - A f fd

15 -20 4 -80

25 -10 6 -60

35 0 10 0

45 10 15 150

55 20 5 100

f = 40 fd = 110

ctM, dWos f

   = 35 + 2.75 = 37.75

2. kb ljrng ljlw (step - deviaƟ on method)

-s_  d = m - A kTtf nufpg'xf];\ .

-v_ k|To]s ljrng 'd' nfO{ ;dfg u'0fg v08 cyjf ju{x¿sf] ;dfgcGt/ h cyjf (i) n] 
 efu ug'{xf];\, h;nfO{ d' = d/h n] hgfpg'xf];\ .

-u_ fd' kTtf nufpg'xf];\ .

-3_ dWos f  kTtf nufpg'xf];\ .

m d = m - A = m - 35 f d' = d/10 fd'

15 -20 4 -2 -8

25 -10 6 -1 -6

35 0 10 0 0

45 10 15 1 15

55 20 5 2 10

N = 40 fd' = 11

ca, dWos dfg  
f

 

    = 35 + 2.75 = 37.75
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pbfx/0f 2

tn lbOPsf tYofª\sdf k;n ;ª\Vof / b}lgs laj|mL ;DaGwL ljj/0f lbOPsf] 5 . olb laj|mLsf] 
dWos dfg (x) ?= 24625 eP c1ft k;nsf] ;ª\Vof kTtf nufpg'xf];\ .

laj|mL -?= xhf/df_ (X) 0-10 10-20 20-30 30-40 40-50

k;n ;ª\Vof (f) 5 25 ? 18 7

;dfwfg 

dfgf}F, c1ft af/Daf/tf = 'a' 

ca, lbOPsf] tYofª\snfO{ tflnsdf k|:t't ubf{ M

X m f fm

0-10 5 5 25

10-20 15 25 375

20-30 25 a 25a

30-40 35 18 630

40-50 45 7 315

N = 55+a fm= (1345 + 25a)

ca, ;"qcg';f/ 
f

cyjf,        [x sf] dfg xhf/df ePsfn] 1000 n] u'0fg ul/Psf]]

cyjf, 24625 (55 + a) = (1345 + 25a ) x 1000

cyjf, 1354375 + 24625a = 1345000 + 25000a

cyjf, 1354375 – 1345000 = 25000a – 24625a

cyjf, 9375 = 375a

cyjf, 

cyjf, 25 = a

c1ft af/Da/tf = 25
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cEof; 17.1

1. tn lbOPsf juf{ª\lst tYofª\ssf] dWos kTtf nufpg'xf];\ M

(a) pd]/ -jif{df_ 0-10 10-20 20-30 30-40 40-50

dflg;x¿sf] ;ª\\Vof 10 20 60 30 20

(b) tf}n -ls=u|f=_ 0-10 10-20 20-30 30-40 40-50 50-60

dflg;x¿sf] ;ª\\Vof 2 8 11 12 11 6

(c) k|fKtfª\s 47.5-
52.5

52.5-
57.5

57.5-
62.5

62.5-
67.5

67.5-
72.5

72.5-
77.5

ljb\ofyL{ ;ª\Vof 5 12 15 14 10 4

(d) vr{ -?= nfvdf_ 0-10 10-20 20-30 30-40 40-50 50-60

ljb\ofno ;ª\\Vof 4 6 10 20 6 4

2.(a) tn lbOPsf cfFs8faf6 10 >]0fLsf] cGt/df af/Daf/tf tflnsf agfO{ dWos lgsfNg'xf];\ M

 7, 8, 36, 36, 47, 18, 31, 32, 39, 16, 23, 19, 9, 41, 49, 22, 29, 51, 17, 49, 59, 12, 21, 24, 31,

(b) tn 60 hgf ljb\ofyL{x¿sf] 75 k"0ff{ª\ssf] Pp6f k/LIffsf] k|fKtfª\s ljj/0f lbOPsf] 5 . 
 o; cfFs8fnfO{ 10 >]0fLsf] cGt/df af/Daf/tf tflnsf agfO{ dWos kTtf nufpg'xf];\ .

 6, 78, 68, 25, 36, 38, 10, 17, 48, 35, 38, 39, 58, 60, 35, 40, 35, 45, 56, 50, 31, 46, 33, 
 48, 60, 35, 41, 42, 46, 50, 25, 38, 23, 45, 28, 28, 32, 30, 23, 25, 31, 29, 35, 10, 50, 60, 

 35, 31, 35, 48, 72, 41, 42, 55, 9, 5, 19, 35, 46, 30  

3.(a) tn lbOPsf] cfFs8fsf] dWos 41 eP 'a' sf] dfg kTtf nufpg'xf];\ .

k|fKtfª\s 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

ljb\ofyL{ ;ª\Vof 1 4 a 14 11 11 3 1

(b) tn lbOPsf] tYofª\ssf] dWos 31 eP 'k' sf] dfg kTtf nufpg'xf];\ M

k|fKtfª\s 0-10 10-20 20-30 30-40 40-50 50-60

ljb\ofyL{ ;ª\Vof 4 6 k 20 6 4

4. ljb\ofno cyjf ljb\ofnoaflx/ ePsf km/s km/s pd]/ ;d"xsf 100 hgf dflg;x¿sf] 
 pd]/ -jif{df_ ;f]Wg'xf];\ . plrt ju{ cGt/df af/Daf/tf tflnsf agfO{ dWos kTtf 
 nufpg'xf];\ .
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17.2 dlWosf / rt'yf{+zx¿

(a) dlWosf (Median)

lbOPsf ;l~rt af/Daf/tf jj|mx¿af6 N/2 cf}F df kg]{ kbsf] d"No / To;sf] juf{Gt/ kTtf 
nufpg'xf];\ .

cf/f]xL (ascending) cyjf cj/f]xL (descending) j|mddf ldnfOPsf] >]0fLnfO{ b'O{ a/fa/ efu 
nufpg] kbsf] d"NonfO{ dlWos (median) elgG5 .

s'g} juL{s[t tYofª\sx¿nfO{ eGbf ;fgf] / eGbf 7'nf] ;l~rt af/Daf/tf aj|mdf k|:t't ug{ 
;lsG5 . oL b'O{ ju{x¿ Ps cfk;df k|ltR5]bg x'G5g\ . pSt k|ltR5]bg laGb'df X - cIfsf] dfg 
g} dlWosf xf] . 

olb N, L, f, cf / h n] j|mdzM hDdf af/Daf/tf, dlWosf >]0fLsf] tNnf] ;Ldf, dlWosf >]0fLsf] 
af/Daf/tf, dlWosf >]0fLeGbf Ps >]0fL cluNnf] ;l~rt af/Daf/tf / dlWosf >]0fLsf] >]0fL 
cGt/nfO{ hgfpF5g\ eg],

dlWosf  (Md) =  ;"q k|of]u u/L u0fgf ug{ ;lsG5 .

pbfx/0f 1

tn lbOPsf tYofª\ssf] dlWosf kTtf nufpg'xf];\ M

pd]/ -jif{df_ 15-25 25-35 35-45 45-55 55-65

dflg;x¿sf] ;ª\Vof 4 10 22 27 30

0 10

10

8

6

4

2

20 30 40 50 0 10

40

32

24

16

8

20 30 40 50 0 10

15

12

9

6

3

20 30 40 50 60
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;dfwfg 

lbOPsf] tYofª\snfO{ ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{ M

pd]/ jif{df (x) f c.f.

15-25 4 4

25-35 10 14

35-45 22 36

45-55 27 63

55-65 30 93

f = N= 93
 

oxfF,   = 46.5

;l~rt af/Daf/tf x]bf{ 46.5 cf}F kbsf] lgs6td ;l~rt af/Daf/tf 63 5 . To;}n] dlWosf 
kg]{ >]0fL 45-55 x'G5 . 

oxfF, L = 45, N/2 = 46.5, cf = 36, f = 27, h = 10 x'G5 .

To;}n], dlWosf (Md)  

    

    = 48.88 jif{ = 49 jif{ -nueu_

rt'yf{+zx¿ (QuarƟ les)

k'/} tYofª\snfO{ rf/ a/fa/ efudf 
afF8\bf hDdf slt 7fpFdf ljefhg 
ug'{knf{ < 5nkmn ug'[xf];\ .

cljl5Gg >]0fLdf  /  cyjf 25% / 75% sf] dfgn] Q
1
 / Q

3
 s'g ju{df k5{ egL 

b]vfpF5g\ . dlWosf h:t} rt'yf{+zx¿sf] dfg kTtf nufpg ;lsG5 .

klxnf] rt'yf{+z cyjf tNnf] rt'yf{+z (lower quarƟ le) Q
1
  / t];|f] rt'yf{+z 

0% 25%

Q1 Q2 Q3

50% 75% 100%Curri
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cyjf dflyNnf] rt'yf{+z (upper quarƟ le) Q
3
 =  x'G5 .

L :  klxnf]÷t];|f] rt'yf{+z ju{sf] tNnf] ;Ldf

cf : klxnf]÷t];|f] rt'yf{+z ju{eGbf klxn]sf] ;l~rt af/af/tf 

f:  klxnf]÷t];|f] rt'yf{+z ju{sf] af/Daf/tf

h:  klxnf]÷t];|f] rt'yf{+z ju{sf] la:tf/nfO{ hgfpF5g\ .

rt'yf{+znfO{ ;l~rt af/Daf/tf 
jj|maf6 klg kTtf nufpg ;lsG5 .

dlWosf (Q2) =
 klxnf] rt'yf{+z (Q1) + t];|f] rt'yf{+z (Q3)                     

     2

af6 klg kTtf nufpg ;lsG5 .

pbfx/0f 2

tnsf] tflnsfdf lbOPsf] cfFs8fcg';f/ tNnf] 25% / dflyNNff] 25% ljb\ofyL{x¿n] k|fKt u/]sf] 
Go"gtd cª\s kTtf nufpg'xf];\ M

k|fKtfª\s 0-20 20-40 40-60 60-80 80-100

ljb\ofyL{ ;ª\Vof 50 100 90 60 50

;dfwfg 

 lbOPsf] tYofª\snfO{ ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{ M

x f c.f

0-20 50 50

20-40 100 150

40-60 90 240

60-80 60 300

80-100 50 350

oxfF,  

Q2 Q3Q1
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tNnf] rt'yf{+z 20 - 40 df k5{ .

oxfF, L = 20,  = 87.5, c.f. = 50, f = 100, h = 20

To;}n], 

k'gM 

dflyNnf] rt'yf{+z 60 - 80 df k5{ .

oxfF, L = 60, 3N/4 = 262.5, cf = 240, f = 60, h = 20

k]ml/, Q
3
 

 

 = 60 + 7.50 = 67.50

pbfx/0f 3

lbOPsf] tYofª\ssf] dlWosf 100 eP c1ft af/Daf/tf slt x'G5 < kTtf nufpg'xf];\ .

Hofnf -?= k|lt306f_ 0-30 30-60 60-90 90-120 120-150 150-180

sfdbf/ ;ª\Vof 2 8 22 ? 17 7

;dfwfg 

dfgf}F, c1ft af/Daf/tf a 5 . pSt tYofª\snfO{ af/Daf/tf tflnsf k|:t't ubf{,

Hofnf ?= X -k|lt 306f_ f c.f

0-30 2 2

30-60 8 10

60-90 22 32

90-120 a 32+a

120-150 17 49+a

150-180 7 56+a

oxfF, dlWosf >]0fL 90 - 120 5 .
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To;}n], , cf = 32, f = a, h = 30, L = 90

dlWosf (M
d
) = 

cyjf, 100  

cyfj, 10  

cyjf, 2a = (a - 8)3

cyjf, 2a = 3a - 24

cyjf, 24 = a

To;}n], c1ft af/Daf/tf = 24

pbfx/0f 4

lbOPsf] tYofª\ssf] tNnf] rt'yf{+z (Q1) / dflyNnf] rt'yf{+z (Q3) kTtf nufpg'xf];\ .

k|fKtfª\s 0 eGbf 
a9L

10 eGbf 
a9L

20 eGbf 
a9L

30 eGbf 
a9L

40 eGbf 
a9L

50 eGbf 
a9L

ljb\ofyL{ ;ª\Vof 50 46 40 20 10 3

;dfwfg 

lbOPsf] tYofª\snfO{ cljl5Gg >]0fLsf] ;l~rt af/Daf/tf tflnsfdf k|:t't ubf{ M

X f cf

0-10 50-46 = 4 4

10-20 46-40 = 6 10

20-30 40-20 = 20 30

30-40 20-10 = 10 40

40-50 10-3 = 7 47

50 eGbf a9L 3 50

oxfF, N = 50

/  

To;}n], Q1 kg]{ juf{Gt/ 20-40 xf] .

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



192 ul0ft, sIff – 10

k'gM 

To;}n], Q
3
 kg]{ juf{Gt/ 30 - 40 xf] .

cEof; 17.2

1. tn lbOPsf] tYofª\ssf cfwf/df dlWosf kTtf nufpg'xf];\ M

(a) pd]/ -jif{df_ 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50

dflg;x¿sf] ;ª\Vof 3 4 7 5 6 5 2 2

(b) xKtfdf 3/ vr{ -?=_ 500-1500 1500-2500 2500-3500 3500-4500 4500-5500

kl/jf/sf] ;ª\Vof 3 5 9 3 2

(c) pd]/ -jif{df_ 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60

sfdbf/x¿sf] 
;ª\Vof

5 3 2 5 3 1 2 1

2.  tn lbOPsf] tflnsfsf cfwf/df klxnf] rt'yf{+z (Q
1
) kTtf nufpg'xf];\ M

(a) b}lgs vr{ -?=_ 50-100 100-150 150-200 200-250 250-300 300-350

sfdbf/x¿sf] ;ª\Vof 10 25 145 220 70 30
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(b) d"No -?=_ 0-50 50-100 100-150 150-200 200-250 250-300

lstfax¿sf] ;ª\Vof 3 7 10 8 6 1

(c) prfO -;]=ld=_ 0-10 10-20 20-30 30-40 40-50 50-60 60-70

la?jfx¿sf] ;ª\Vof 3 2 15 4 5 6 3

3. tn lbOPsf tYofª\ssf cfwf/df t];|f] rt'yf{+z (Q3) kTtf nufpg'xf];\ M

(a) k|fKtfª\s 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

ljb\ofyL{ ;ª\Vof 5 8 7 12 28 20 10 10

(b) pd]/ -jif{df_ 0-10 10-20 20-30 30-40 40-50

dflg;x¿sf] ;ª\Vof 4 8 12 20 18

4. lbOPsf] tYofª\snfO{ 5 sf] juf{Gt/sf] tflnsf agfO{ klxnf] rt'yf{+z / t];|f] rt'yf{+z kTtf 
 nufpg'xf];\ .

 10, 4, 16, 32, 34, 24, 17, 5, 16, 9, 32, 29, 24, 18, 23, 28, 5, 24, 2, 18, 6, 27, 17, 8, 
 16, 33, 19, 16, 18, 14, 31, 29, 30, 18, 21, 13, 21, 16, 19, 24, 20, 14, 20, 26, 16, 1, 15,   
 8, 23, 10

5. tn tflnsfdf lbOPsf] tYofª\ssf] dlWosf kTtf nufpg'xf];\ M

k|fKtfª\s 0-19 20-39 40-59 60-79 80-89

ljb\ofyL{ ;ª\Vof 14 23 26 21 16

6. tn lbOPsf] tYofª\ssf] dlWosf 35 eP 5'6]sf] af/Daf/tf kTtf nufpg'xf];\ M

X 0-10 10-20 20-30 30-40 40-50 50-60 60-70

f 10 20 35 40 ? 25 15

7. tn tflnsfdf lbOPsf] tYofª\ssf] t];|f] rt'yf{+z kTtf nufpg'xf];\ M

X 10 eGbf 
sd

20 eGbf 
sd

30 eGbf 
sd

40 eGbf 
sd

50 eGbf 
sd

60 eGbf 
sd

70 eGbf 
sd

80 eGbf 
sd

f 5 13 20 32 60 80 90 100Curri
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8 lbOPsf] ;l~rt af/Daf/tf jj|maf6 lgDg dfgx¿ kTtf nufpg'xf];\ M

 -s_ dlWosf kg]{ >]0fL

 -v_ tNnf] rt'yf{+z kg]{ >]0fL

 -u_ dflyNnf] rt'yf{+z kg]{ >]0fL

9. sIff 10 df cWoog ug]{ ljb\ofyL{x¿n] sIff 9 sf] clGtd k/LIffdf k|fKt u/]sf] 6 cf]6f 
 ljifox¿sf] k|fKtfª\s ljb\ofnoaf6 ;ª\sng ug'{xf];\ . 6 cf]6f ;d"xdf ;a} 
 ;fyLx¿nfO{ ;d]6\g] u/L ;d"x lgdf{0f ug'{xf];\ . k|To]s ljifodf k|fKt k|fKtfª\snfO{ plrt 
 >]0fL cGt/df cljl5Gg >]0fL agfO{ -s_ dlWosf -v_ klxnf] rt'yf{+z -u_ t];|f] rt'yf{+z kTtf 
 nufpg'xf];\ .

10. Pp6f sDkgLdf sfd ug]{ 50 hgf sfdbf/x¿n] Ps dlxgfdf kfpg] af]g; /sd  

 lbOPcg';f/ 5 M

af]g; -?= df_M 990, 880, 940, 950, 890, 850, 1020, 920, 1020, 760, 830, 970, 860, 

850, 920, 810, 890, 1040, 820, 930, 870, 910, 980, 1030, 910, 850, 1000, 1060, 1080, 

980, 900, 860, 870, 770, 850, 880, 930, 870, 800, 960, 1030, 930, 940, 880, 870, 

1080, 920, 770, 990, 1000

 pSt tYofª\snfO{ 10 cyjf 20 sf] juf{Gt/ tflnsf agfpg'xf];\ . pSt tYofª\ssf] 

 -s_ dWos / dlWosf slt x'G5 < kTtf nufpg'xf];\ .

 -v_ dWos / dlWosfsf] cGt/ lgsfNg'xf];\ .

 -u_ dWoseGbf sd / a9L af]g; kfpg] slt slt hgf 5g\ < kTtf nufpg'xf];\ .

11. cfk\mgf] l5d]sdf /x]sf s'g} 20 kl/jf/sf] Ps lbgdf x'g] vr{sf af/]df ;f]wk'5 u/L k|fKt 

 tYofª\snfO{ l6kf]6 ug'{xf];\ . pSt tYofª\snfO{ juf{Gt/ tflnsfdf abNg'xf];\ . o;/L k|fKt 

 tYofª\ssf] dWos / dlWosf Pjd\ ltgLx¿sf] km/s kTtf nufO{ k|ltj]bg tof/ ug'{xf];\ .  

 pSt k|ltj]bg sIffsf]7fdf k|:t't ug'{xf];\ .

28

24
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18.0 k'g/fjnf]sg (Review)

;DefJotf ;DaGwL cfwf/e"t s'/fx¿ xfdLn] sIff gf}df cWoog ul/;s]sf 5f}F . To;sf 

cfwf/df lgDg k|Zgx¿sf] pTt/ lbg'xf];\ M

1.  k/LIf0f eg]sf] s] xf] < Pp6f l;SsfnfO{ pkmfbf{ k|fKt x'g] gd'gf If]q n]Vg'xf];\ .

2.  cg's"n kl/0ffd ;ª\Vof s]nfO{ elgG5 < Pp6f 8fO;nfO{ pkmfbf{ 36\g ;Sg] 36gfsf] 

 ;DefJotf P(E) s] s] x'g ;S5g\, n]Vg'xf];\ .

3.  ;DefJotf :s]n eg]sf] s] xf], n]Vg'xf];\ .

4. tf; (cards) ;DaGwL ;fdfGo hfgsf/L rf6{ agfO{ sIffdf k|:t't ug'{xf\];\ .

18.1 kf/:kl/s lgif]ws 36gfx¿sf] hf]8 l;b\wfGt (AddiƟ on Law of Mutually Exclusive Events)

(a) kf/:kl/s lgif]ws 36gfx¿ (Mutually exclusive events) M

Pp6f l;SsfnfO{ Ps k6s pkmfbf{ cu|efu (Head) jf kl5Nnf] efu (Tail) cfpg 

;S5 . t/ b'j} Ps ;fy cfpg ;Sb}g . cyf{t H cfpbf T cfpg ;Sb}g jf T cfpFbf H sf] 

;Defjgf /xFb}g . To; sf/0f oxfF H / T b'O{ cf]6f 36gfx¿ kf/:kl/s lgif]ws 36gfx¿ 

x'g\ . To:t} u/L Pp6f 8fO;nfO{ pkmfbf{ PSsf (1) cfpg] 36gf 36\bf afFsL cGo 36\gfx¿ 

36\g] ;Defjgf (Probability) x'g ;Sb}g . PSsf cfpg] 36\gfn] cGo kfFr cf]6f 36gfx¿sf] 

;DefjgfnfO{ lgif]w ub{5 .

t;y{ s'g} klg k/LIf0fdf Pp6f 36\gfsf] ;DefJotfn] csf]{ 36gfnfO{ lgif]w ub{5 eg] 

To:tf 36gf (event) nfO{ kf/:kl/s lgif]ws 36gfx¿ (Mutually exclusive events) 

elgG5 .

(b)  ;DefJotfsf] hf]8 l;b\wfGt (AddiƟ ve laws of probability)

PsfO 18
;DefJotf (Probability)

olb s'g} k/LIf0fdf 36gfx¿ A / B kf/:kl/s 

lgif]ws 36gfx¿ x'g eg] ltgLx¿sf] ;DefJotf 

P(A cyjf B) = P(A) + P(B) x'G5 . o;nfO{ kf/:kl/s 

A B
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lgif]ws 36gfx¿sf] hf]8 l;b\wfGt elgG5 / o;nfO{ e]glrq (Venn diagram) df klg 

k|:t't ug{ ;lsG5 . oxfF e]glrqaf6 P(A  B) = 0 x'G5 eGg] k|i6 b]lvG5 .

pbfx/0f 1

Pp6f afs;df 3 cf]6f xl/of, 4 cf]6f /ftf / 5 cf]6f ;]tf p:t} / pq} anx¿ 5g\ eg] 

gx]l/sg Pp6f an lgsfNbf xl/of] cyjf /ftf] an cfpg] ;DEffJotf slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg 

oxfF hDdf anx¿sf] ;ª\Vof, n(S) = (3 + 4 + 5) cf]6f anx¿

     = 12 cf]6f anx¿

 xl/of] ansf] ;ª\Vof, n(G) =  3 cf]6f anx¿

 /ftf] ansf] ;ª\Vof n(R) = 4 cf]6f anx¿

xl/of] an cfpg] ;DefJotf P(G) = 
cg's"n kl/0ffd ;ª\Vof

          s'n kl/0ffd ;ª\Vof

      


/ftf] an cfpg] ;DefJotf P(R) =
 /ftf] ansf] ;ª\Vof

            hDdf ansf] ;ª\Vof

     

oL 36gfx¿ kf/:kl/s lgif]ws ePsfn] ;DefJotfsf] hf]8 l;b\wfGtcg';f/,

P(G cyjf R) = P(G) + P(R)

   

pbfx/0f 2

Pp6f y}nLdf 2 b]lv 31 ;Dd n]lvPsf hDdf 30 cf]6f p:t} / pq} anx¿ 5g\ . s'g} Pp6f 

an gx]l/sg lgsfNbf ;f] an 5 cyjf 7 sf] u'0ffª\s x'g] ;Defjgf slt x'G5 < kTtf 

nufpg'xf];\ .

3 4

G R

W

5
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;dfwfg 

oxfF 5, 10, 15, 20, 25, 30 cª\lst anx¿ 5 sf] u'0ffª\s x'g] 6 cf]6f anx¿ 5g\ / 7 u'0ffª\ssf 

anx¿ 7, 14, 21 / 28 x'g\ .

/ n (5 u'0ffª\s_ = 6 cf]6f 

 n(7 u'0ffª\s_ = 4 cf]6f

 p(5 sf] u'0ffª\s_    / P(7 sf] u'0ffª\s_ 

oxfF, 5 sf] u'0ffª\s / 7 sf] u'0ffª\ssf] ;femf 

;ª\Vof s'g} klg 5}g .

P( A B) = P(A cyjf B) = P(A) + P(B)

  

pbfx/0f 3

Ps ;]6 52 kTtL tf;nfO{ /fd|/L lkm6]/ s'g} Pp6f tf;sf] kTtL y'Tbf afbzfx, ld:;L cyjf 

u'nfd kg]{ ;DefJotf kTtf nufpg'xf];\ .

;dfwfg 

oxfF, hDdf tf;sf] ;ª\Vof, n(S) = 52

 afbzfxsf] ;ª\Vof, n(K) = 4

 ld:;Lsf] ;ª\Vof, n(Q) = 4

 u'nfdsf] ;ª\Vof, n(J) = 4

 afbzfxsf] ;DefJotf,  

 ld:;Lsf] ;DefJotf,  

 u'nfdsf] ;DefJotf,  

oxfF, K, Q / J ltg} cf]6f 36gfx¿ kf/:kl/s lgif]ws 36gfx¿ x'g\, t;y{ ltgLx¿sf] 

A B

5, 10, 15,  

20, 25, 30

7    14 

21   28

afbzfx -K) ld:;L (Q) u'nfd (J)

4 4 4
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;DefJotf, P(K cyjf Q cyjf J) = P(K) + P(Q) + P(J)

   

pbfx/0f 4

P;=Pn=;L= k/LIffdf Pp6f ljb\ofnosf] ul0ft ljifosf] glthf ljj/0f lgDgcg';f/ 5 M

u|]8 ljb\ofyL{ ;ª\Vof
C 2

B 12

A 13

A+ 3

hDdf 30

dflysf] tflnsfaf6 Ps hgf ljb\ofyL{ 5fGbf

(i) A+ k|fKt ug]{ ljb\ofyL{sf] ;DefJotf slt x'G5 <

(ii) A u|]8 k|fKt ug]{ ljb\ofyL{sf] ;DefJotf slt x'G5 <

(iii) B u|]8 k|fKt ug]{ ljb\ofyL{sf] ;DefJotf slt x'G5 <

(iv) C u|]8 k|fKt ug]{ ljb\ofyL{sf] ;DefJotf slt x'G5 <

;dfwfg 

oxfF, hDdf ljb\ofyL{ ;ª\Vof, n(S) = 30

u|]8 C k|fKt ug]{ ljb\ofyL{ ;ª\Vof n(C) = = 2

u|]8 B k|fKt ug]{ ljb\ofyL{ ;ª\Vof n(B) = 12

A u|]8 k|fKt ug]{ ljb\ofyL{ ;ª\Vof n(A) = 13

A+ u|]8 k|fKt ug]{ ljb\ofyL{ ;ª\Vof n(A+) = 3
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dflysf ljleGg u|]8x¿ kf/:kl/s lgif]ws 36gfx¿ x'g\ .

(i) A+ u|]8 k|fKt ug]{ ;DefJotf 

(ii) A u|]8 k|fKt ug]{ ;DefJotf  

(iii) B u|]8 k|fKt ug]{ ;DefJotf   

(iv) C u]|8 k|fKt ug]{ ;DefJotf   

pbfx/0f 5

tYofª\s zf:qsf] cª\u|]hL zAb "STATISTICS" df /x]sf 10 cf]6f cIf/x¿sf] ;ª\s]taf6 cª\lst 

kTtLx¿af6 gx]l/sg Pp6f kTtL lgsfNbf S cyjf T cyjf I cª\lst kTtL cfpg] ;DefJotf 

slt x'G5, lgsfNg'xf];\ .

;dfwfg 

oxfF "STATISTICS" df hDdf cIf/x¿sf] ;ª\Vof n = 10

;DefJo s'n kl/0ffd ;ª\Vof, n(S) = 10

S sf] cg's"n kl/0ffd ;ª\Vof, n(E1) = 3

T sf] cg's"n kl/0ffd ;ª\Vof, n(E2) = 3

I sf] cg's"n kl/0ffd ;ª\Vof, n(E3) = 2

Pp6f kTtL lgsfNbf S cª\lst cyjf T cª\lst tyf I cª\lst kTtL cfpg] ;DefJotf 

 = P(S cyjf T cyjf I)

 = P(S) + P(T) + P(I)
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cEof; 18.1

1.  A / B b'O{ cf]6f kf/:kl/s lgif]ws 36gfx¿ x'g\, olb n(A) = 6 / n(B) = 3 tyf n(S) = 

 18 eP P(A  B) sf] dfg lgsfNg'xf];\ .

2. Pp6f emf]nfdf 5 cf]6f ;]tf 3 cf]6f /ftf / 4 cf]6f sfnf p:t} / pq} anx¿ /flvPsf 

 5g\ . gx]l/sg Pp6f an lgsfNg] xf] eg] ;]tf] cyjf /ftf] an kg]{ ;DefJotf slt 

 x'G5 < kTtf nufpg'xf];\ .

3. Pp6f afs;df 1 b]lv 20 ;Dd cª\lst cª\sx¿ ePsf] p:t} pq} 20 cf]6f anx¿ /flvPsf 

 5g\ . gx]l/sg Pp6f an lgsfNbf 3 n] lgz]if efu nfUg] cyjf 5 n] lgz]if efu nfUg] 

 anx¿ kg]{ ;DefJotf slt x'G5 < kTtf nufpg'xf];\ .

4. Ps ;]6 52 kTtL tf;nfO{ /fd|/L lkm6]/ s'g} Pp6f tf;sf] kTtL y'Tbf PSsf (A) cyjf 

 afbzfx (K) cyjf ld:;L (Q) kg]{ ;DefJotf slt x'G5, lgsfNg'xf];\ .

5. Pp6f 8fO;nfO{ Ps k6s pkmfbf{ 1 jf 3 jf 5 kg]{ ;DefJotf slt x'G5 < kTtf nufpg'xf];\ .

6. lbOPsf] rSsfdf K, Q, J / A cª\lst rf/ cf]6f 

 a/fa/ efu b]vfOPsf] 5 . pSt rSsfnfO{ 

 3'dfpFbf lgDgcg';f/sf] :yfgdf ;'O/f] kg]{ 

 ;DefJotf lgsfNg'xf];\ M

 (i) A df gkg]{ ;DefJotf

 (ii) K, Q jf J df kg]{ ;DefJotf

7. sIff 3 df k9\g] Pp6f ljb\ofyL{sf] k};f /fVg] y}nLdf lgDgcg';f/sf l;Ssfx¿ 5g\ M

l;Ssf ;ª\Vof

25 k};f -;'sf_ 12

50 k};f -df]x/_ 8

?= 1 -8an_ 10

pSt y}nLaf6 gx]/L s'g} Pp6f l;Ssf lgsfNbf

(i) 25 k};fsf] l;Ssf kg]{ ;DefJotf slt x'G5 <

(ii) df]x/ kg]{ ;DefJotf slt x'G5 <

(iii) 8an kg]{ ;DefJotf slt x'G5 <

(iv) df]x/ cyjf 8an kg]{ ;DefJotf slt x'G5 <

K
Q

A J
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8. Pp6f 8fO;nfO{ Ps k6s pkmf{bf lgDgfg';f/sf] ;DefJotf lgsfNg'xf];\ M

 (i) 3 cyjf 6 kg]{ ;DefJotf 

 (ii) ?9 ;ª\Vof kg]{ ;DefJotf 

 (iii) ;+o'St ;ª\Vof kg]{ ;DefJotf 

 (iv) 2 eGbf 7'nf] ;ª\Vof kg]{{ ;DefJotf

 (v) 7 sf] u'0ffª\ssf] ;ª\Vof kg]{ ;DefJotf

9. ;DefJotfsf] cª\u|]hL zAb "PROBABILITY" sf Ps Ps cIf/ n]lvPsf P3f/ cf]6f 

 kTtLx¿af6 gx]/L Pp6f kTtL lgsfNbf B cyjf A cyjf T cª\lst kTtL kg]{ 

 ;DefJotf slt x'G5 < kTtf nufpg'xf];\ .

10= ul0ftsf] cª\u|]hL zAb "MATHEMATICS" sf 11 cf]6f cIf/x¿ cª\lst kTtLx¿af6 

 gx]l/sg Pp6f kTtL lgsfNbf M cyjf A cyjf T cª\lst kTtL kg]{ ;DefJotf slt x'G5,

 lgsfNg'xf];\ .

18.2 ;DefJotfsf]] u'0fg l;b\wfGt / j[If lrq 
 (MulƟ plicaƟ on Law and Tree Diagram of Probability)

(a) cgfl>t 36gfx¿ (Independent Events)

s'g} Pp6f l;SsfnfO{ Pskl5 csf]{ u/L b'O{ k6s pkmfbf{ klxnf] k/LIf0fdf 36]sf 36gfn] bf];|f] 

k/LIf0fsf] 36gfnfO{ s'g} k|sf/sf] c;/ ub}{g . dfgf}F klxnf] k/LIf0fdf l;Ssfsf] cu|efu (H) 

kl/0ffdsf] 36gf 36\5 eg] s'g bf];|f] k6ssf] k/LIf0fdf l;Ssfsf] cu|efu cfpg klxnf]n] 

5]Sg ;Sb}g . klxnf] H / bf];|f] H Ps csf{df cgfl>t 36gfx¿ x'g\ . oxfF klxnf] 36gfdf H 

cfpFbf bf];|f]df H jf kl5Nnf] efu (T) h'g klg cfpg ;Sg] ;Defjgf x'G5,\ . klxnf] 36gfn] 

bf];|f] 36gfnfO{ s'g} lsl;dsf] c;/ kfg{ ;Sb}g . To:t} u/L Pp6f l;Ssf / Pp6f 8fO; 

pkmfbf{ l;Ssfdf cfpg] 36gfn] 8fO;df cfpg] 36gfnfO{ c;/ ub}{g lsgls tL b'j} cgfl>t 

36gfx¿ x'g\ .

b'O{ jf b'O{eGbf a9L 36gfx¿df Pp6fsf] k|flKtn] csf]{ 36gfnfO{ c;/ ub}{g eg] To:tf 

36gfx¿nfO{ cgfl>t 36gfx¿ elgG5 .

(b) cgfl>t 36gfx¿sf] u'0fg l;b\wfGt (MulƟ plicaƟ ve law for independent events)

olb A / B b'O{ cf]6f cgfl>t 36gfx¿ x'g eg] A / B b'j}sf] Ps ;fy cfpg] ;DefJotfnfO{ 
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P(A / B) cyjf P(A) / P( B) n] hgfOG5 .

oxfF  P(AB) = P(A) x P(B) x'G5 .

To:t} u/L A, B / C ltg cf]6f cgfl>t 36gfx¿ x'g eg] P(ABC) = P(A) x P(B) x P(C) x'G5 .

pbfx/0f 1 

Pp6f l;Ssf / Pp6f 8fO; Ps} ;do pkmfbf{ l;Ssfsf] cu|efu (H) / 8fO;df 5 cfpg] 

;DefJotf slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg 

oxfF, Pp6f l;Ssf / Pp6f 3gfsf/ 8fO;nfO{ Ps} ;fy pkmfbf{ l;Ssfdf H cyjf T dWo] s'g} 

klg cfpg ;S5 eg] 8fO;df 1 b]lv 6 cª\s;Dd s'g} klg cfpg ;S5 . l;Ssfdf cfpg] 

36gfn] 8fO;df cfpg] 36gfnfO{ s'g} c;/ ub}{gg\ tL 36gfx¿ cgfl>t x'g\ .

l;Ssfsf] gd'gf If]q (sample space), S
1
 = {H, T}

8fO;sf] gd'gf If]q (sample space) S2 = {1, 2, 3, 4, 5, 6}

b'j}sf] ;Defljt gd'gf If]q S = { (H, 1), (H, 2), (H, 3), (H, 4), (H, 5), (H, 6), (T, 1), (T, 2), (T, 3), 

(T, 4), (T, 5), (T, 6)}

 n(S) = 12



  / 

(c) k/fl>t 36gfx¿ (Dependent Events)

Pp6f emf]nfdf 5 cf]6f sfnf / 6 cf]6f /ftf u'Rrfx¿ 5g\ . tLdWo] b'O{ cf]6f u'Rrf gx]/L klxn] 

lgsfn]sf] u'Rrf k'gM emf]nfdf g/fvL Pskl5 csf]{ j|mdzM lgsfNbf 

klxnf] u'Rrf /ftf] cfpg] ;DefJotf, 

bf];|f] u'Rrf /ftf] cfpg] ;DefJotf, 
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oxfF klxn]sf] eGbf bf];|f]sf] ;DefJotf 36]sf] 5 lsgeg] klxnf] 36gfn] bf];|f] 36gfnfO{ c;/ 

kf/]sf] 5 . o:tf] 36gfnfO{ k/fl>t 36gf elgG5 .

t;y{ s'g} k/LIf0fdf Pp6f 36gf 36\bf csf]{ 36gfsf] ;DefJotfdf k|efj kfg]{ 36gfx¿nfO{ 

k/fl>t 36gf (dependent events) elgG5 .

pbfx/0f 2

Ps ;]6 52 kTtL tf;nfO{ /fd|/L lkm6]/ klxn] lgsfn]sf] tf; k'gM g/fvL Pskl5 csf]{ 

ub}{ 2 cf]6f tf; lgsfNbf b'j} tf; afbzfx (K) g} kg]{ ;DefJotf slt x'G5 < kTtf nufpg'xf];\ .

;dfwfg

oxfF s'n tf;sf] ;ª\Vof n(S) = 52

afbzfxsf] ;ª\Vof n(K) = 4

P(K, K) = ?

P(K, K) = P1(K) x P2(K)

pbfx/0f 3

Pp6f kl/jf/df hGd]sf aRrfx¿df ltg cf]6} 5f]/f jf 5f]/L x'g] ;DefJotf lgsfNg'xf];\ .

;dfwfg 

oxfF gd'gf If]q (S) = {s, d}

 n(S) = 2

klxnf] k6s hlGdPsf] aRrf 5f]/f x'g] ;DefJotf P1(s) = 

bf];|f] k6s hlGdPsf] aRrf 5f]/f x'g] ;DefJotf P2(s) = 

t];|f] k6s hlGdPsf] aRrf 5f]/f x'g] ;DefJotf P3(s) = 

ltg cf]6f 5f]/f x'g] ;DefJotf P(s.s.s) = P1(s) x P2(s) x P3(s) 

[  klxn] lgsfn]sf] tf; k'gM g/fVbf]
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      =  x  x  = 

To:t} u/L ltg cf]6} 5f]/L x'g] ;DefJotf P(d, d, d) = P1(d) x P2(d) x P3(d)

       =  x  x   = 

t;y{ ltg cf]6} 5f]/f jf 5f]/L x'g] ;DefJotf P(sss jf ddd)

      = P(sss) + P(ddd)

       =  +  

       =  = 

(d) ;DefJotf j[Iflrq (Probability Tree Diagram)

Pp6f emf]nfdf 4 cf]6f /ftf / 3 cf]6f sfnf p:t} / pq} cfsf/sf anx¿ 5g\ . To;af6 

gx]/L Pp6f an lgsfNbf

/ftf] an cfpg] ;DefJotf  

sfnf] an cfpg] ;DefJotf 

ca emf]nfaf6 -klxn]sf] an k'gM emf]nfdf g/fvL_ csf]{ an lgsfNbf /ftf] an cfpg] 

;DefJotf, 

sfnf] an cfpg] ;DefJotf    [ klxnf] an /ftf] dfGbf ]

/ klxnf] an sfnf] dfGbf P
2
(B) = 2/6 / P

2
(R) = 4/6 x'G5 .

o;/L klxnf] / bf];|f] k6s an lgsfNbfsf] 36gf j|mdnfO{ j[Iflrqdf k|:t't ubf{ .

        P(R / R) 

        P(R / B)  

        P(B / R) 

        P(B / B) 

4 R

3 B

3 R

3 B

4 R

2 B





R

R

B

B
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pbfx/0f 4

Pp6f l;SsfnfO{ ltg k6s;Dd nuftf/ pkmfbf{ cfpg] kl/0ffdnfO{ j[Iflrqdf k|:t't u/L 

lgDg lnlvt k|Zgx¿sf] pTt/ lbg'xf];\ .

(i) ltg cf]6f H cfpg] ;DefJotf slt x'G5 < 

(ii) ltg cf]6f T cfpg] ;DefJotf slt x'G5 < 

(iii) sDtLdf H  b'O{ k6s cfpg] ;DefJotf slt x'G5 < 

(iv) sDtLdf T b'O{ k6s cfpg] ;DefJotf slt x'G5 < 

;dfwfg 

(i)  ltg} cf]6f H cfpg] ;DefJotf = P(HHH) = P(H).P(H).P(H) 

(ii) ltg} cf]6f T cfpg] ;DefJotf = P(TTT) = P(T). P(T). P(T) = 

(iii)  sDtLdf b'O{ k6sf H cfpg] ;DefJotf = P(HHH) + P(HHT) + P(HTH) + P(THH)   

 

(iv) sDtLdf T b'O{ k6s cfpg] ;DefJotf = P(HTT) + P(THT) + P(TTH) + P(TTT)    

 

H/T

P(H)=

P(H)=

P(H)=
P(H)=P(T)=

P(T)=

P(T)= P(T)=
H

HT

T

T

H

H

T

H

T

H

T

H

T

Curri
cu

lum D
ev

elo
pmen

t C
en

tre



206 ul0ft, sIff – 10

cEof; 18.2

1.  Pp6f l;Ssf / Pp6f 8fO; Ps;fy pkmfbf{ l;Ssfdf kl5Nnf] efu (T) / 8fO;df 3 

 cfpg] ;DefJotf lgsfNg'xf];\ .

2. Pp6f afs;df 2 cf]6f xl/of, 3 cf]6f /ftf / 5 cf]6f sfnf] p:t} / pq} anx¿ /flvPsf 

 5g\ . To;af6 gx]l/sg Pp6f an lgsfnL k'gM To;df g/fvL csf]{ an gx]/L 

 lgsfNbf lgDgcg';f/sf anx¿ cfpg] ;DefJotf kTtf nufpg'xf];\ M

 (i) b'j} Pp6} /ªsf

 (ii) b'O{ cf]6f leGgf leGg} /ªsf

 (iii) sDtLdf Pp6f an /ftf] cyjf sfnf] /ªsf

3. Pp6f emf]nfdf /flvPsf 7 cf]6f /ftf / 8 cf]6f kx]Fnf p:t} p:t} anx¿df b'O{ cf]6f anx¿ 

 kfn}kfnf] lgsfNbf b'j} k6s /ftf] cyjf kx]Fnf] an cfpg] ;DefJotfnfO{ j[Iflrqdf k|:t't 

 u/L lgsfNg'xf];\ . -klxn] lgsflnPsf] an k'gM emf]nfdf g/fVg] ._

4. Pp6f kl/jf/df 4 hgf aRrfx¿ 5g\ . k|To]s hGddf 5f]/f jf 5f]/L x'g] ;Defjgf 

 a/fa/ 5 . pSt kl/jf/df hGd]sf aRrfx¿df 4 hgf 5f]/f jf 5f]/L x'g] ;DefJotfnfO{ 

 j[Iflrqdf k|:t't ug'{xf];\ .

5. /fd|/L lkml6Psf] 52 kTtLsf] 1 ;]6 tf;af6 gx]l/sg Pp6f tf; lems]/ k'gM To;df g/fvL 

 gx]/Lsg} bf];|f] tf; lemSbf x'g] ;Defljt 36gfnfO{ j[Iflrqdf b]vfO{ lgDg k|Zgx¿sf] 

 hjfkm lbg'xf];\ M

 (i) b'j} k6s PSsf kg]{ ;DefJotf slt x'G5 <

 (ii) Ps Ps cf]6f PSsf jf afbzfx kg]{ ;DefJotf slt x'G5 <

6. Pp6f emf]nfdf /ftf], xl/of] / sfnf] Ps Ps cf]6f p:t} / pq} u'Rrfx¿ /flvPsf 5g\ . pSt 

 emf]nfaf6 gx]l/sg Pp6f u'Rrf lgsfNg] / k'gM To;df g/fvL csf]{ u'Rrf lgsfNbf x'g] ;a} 

 ;DefJotfx¿nfO{ j[Iflrqdf k|:t't ug'{xf];\ .

7. Pp6f emf]nfdf Ps Ps cf]6f /ftf, ;]tf / sfnf anx¿ /flvPsf 5g\ . tLdWo] Pp6f 

 an lemSg'xf];\ / ToxL an gbf]xf]l/g] u/L j|mdzM c? an lemSbf x'g] ;DefJotfnfO{ 

 tflnsf / j[Iflrqdf k|:t't ug'{xf];\ .

8. ;DEffJotfsf] k|of]u b}lgs hLjgdf sxfF sxfF x'G5 < vf]hL ug'{xf];\ . o;sf] ;sf/fTds / 

 gsf/fTds k|of]u ;DaGwdf Ps n]v tof/ u/L sIffsf]7fdf k|:t't ug'{xf];\ .
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pTt/ dfnf 

cEof; 1.1 

1.(i) 10 (ii)7 (iii) 3 (iv) 7 (v) 4  (vi) 11 (vii) 18 (viii) 7 (ix) 7 (x) 21  

2.(a) 80, 20 (b) 55, 15 (c) 8 (d) 25, 40 

3. (a) 20% (b) 20 (c) 25, 275 (d) 40%  4. -s_ 190      -v_ 140  -u_ 440 

cEof; 1.2 

 1.(i) 8 (ii) 6 (iii) 5 (iv) 1 (v) 1  (vi) 0 (vii) 7 (viii) 3 (ix) 15 (x) 12 

2. lzIfsnfO{ b]vfpg]  

3. (a) 30   (b) 25    (c) 113, 7   4.(a) 21       (b) -s_ lzIfsnfO{ b]vfpg'xf];\ .   -v_ 205  -u_ 30  

c) -s_ 30      -v_ 125 d) -s_ lzIfsnfO{ b]vfpg'xf];\ . -v_ 97    -u_ 102         -u_ 59  

5. (a) 124, 22 b) -s_ lzIfsnfO{ b]vfpg'xf];\ . -v_ 5%  -u_ 195  

cEof; 2.1 

1. (a) ?= 3616  (b) ?= 52985.7  (c) ?= 57,630              (d) ?= 83563.5  

(e) ?= 2, 40,125  2. (a)  ?=  5368.42 (b) ?= 30818.18 (c) ?= 4000 

(d) ?= 60,000  (e) ?= 1,20,000 

3. (a)  ?=  6,780  (b) ?= 780  (c) 13% (d) ?= 7321.5,13% 

(e) ?= 1,000  4. (a) ?= 65,143  (b) ?= 78223.6 

cEof; 2.2 

1. (a)(i)  ?= 2000 (ii) ?= 147728  (iii) ?= 739553.76       (iv) ?= 174142.8 

(v) ?= 57960   (vi)  ?= 5172.48  (vii) ?= 10548          (viii) ?= 5998.68 

(ix)  ?= 47484  (x) ?= 129045 (b) (i) ?= 2001.88          (ii) ?= 148568  
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(iii) ?= 78950.82 (iv) ?= 17512560 (v) ?= 583000  (vi)  ?= 5201.28 

(vii) ?= 10584  (viii) ?= 6032.88  (ix) ?= 47484.5  (x) ?= 129780 

(c)   ?= 3259.52  (d)  ?= 86,400  2. (a) $ 3.64  (b)  £ 0.056  

(c) 33.05  (d) 2552338.53  (e) 118.58  3. (a) $1574.25 

(b) 376706.40  (c) 3436.24 pound 4. (a) Rs. 762643.69 (b) Rs. 15716.60 

(c)  673 pound 

cEof; 3  

1. (a) ?= 3561.60 (b) ?= 11236, ?= 1236 (c) ?= 10081.28, ?= 74081.28 

2. (a) ?= 3152.50,  ?= 23152.50  (b) ?= 22276.8 , ?= 70276.8  

(c) ?= 4243.17,  ?= 24243.17 3. (a) ?= 512 (b) ?= 337.5 (c) ?= 1176 

4. (a) ?= 58492.93 ?= 8492.93 ( b) ?= 126531.90, ?= 26531.90  

(c) ?= 190.27  (d) ?= 9724.85  5. (a) ?= 1935.48 (b) ?= 8000  

(c) ?= 16000 (d) ?= 16,000  6. (a) ?= 12000, 10% (b) ?= 8000 / 15%   

(c) 60,000  / 10%     (d) 12%, ?= 15,000  

7. ( a) ?= 13814.08, ?= 63814.08  (b) ?= 367.10, ?= 3367.50   (c) (i)     (d) 1.5 yrs 

cEof; 4.1 

1. (a)  214451  (b)  1313 (c) 472660     (d) ǽ 11406.56 

2. (a) 15468  (b) 0.24 m (c) 16,22,012   
3. (a) 13,335  (b) 4,09,808 (c) 8.32   1011   
4. (a)  1.17%   (b) 5%  (c) 2 jif{   (d)  3 jif{ 
5. (a) 34,450   (b) 20,000  (c) 3,96,658 

cEof; 4.2 

1. (a) ǽ. 1,10,592 (b) ǽ. 72,900 (c) 30     (d)  40010.83  (e) ǽ. 24,880 

2. (a) 20%  (b) 20%  (c) 3  jif{  (d) 2 jif{ 
3. (a) 3072  (b) 3,63,375 (c) ?= 54870 (4) 39.06 x 108 
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cEof; 5.1 

1. (a) 6cm2 (b) 7.5cm2 (c) 5.56cm2 (d) 7.48 cm2 (e)48cm2        f) 10.83cm2 

2.  (a)10cm2  (b) 12.57cm2 (c)12.86cm2 (d) 15cm2          3) 36√3cm2      4) 840m2 

5)  50m2, 14.14m   6) 13cm  7) 9000ft2       8) b = 30m & c = 28m or b =28m & c = 30m 

9) 60m    10) b = 8m & c = 6m or b= 6m, c = 8m 

cEof;  6.1 

1. (a) 110cm2, 187 cm2 (b) 79.21cm2 , 106. 92cm2             (c) 123.2 cm2 ,172.48 cm2  

 (d) 129.36 cm2 , 240.24 cm2 2. (a) 924 cm2 , 1232 cm2 (b) 115.5 cm2 , 308 cm2 

 (c) 519.75 cm2, 693 cm2 3) 924 cm2 or 1848 cm2  

4) 1232 cm2 or 2772 cm2, 3080 cm2 or 4620 cm2  5) 3696 cm2, 1:2 

6) 3696cm2, 4928cm2  7) 0.8316 m3    8) 8624cm3 9) 154cm2, 3234 cm3  

10)  2464 cm2   11) 62.23m, 311.15m2     

12 / 13 lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 6.2 

1. (a) 616cm2 ,1437.33 cm3  (b) 154 cm2, 179. 67 cm3 (c) 115.5 cm2,89.83 cm3 

2) 38808 cm3, 5544 cm2  3) 4851cm3 4) 2464 cm2 5) 4158 cm2, 19404 cm3 

6) 38808 cm3   7) 264cm , 155232 cm3  8) 44 cm, 1437.33 cm3  

9) 18 cm, 3054.86 cm3  10) 52,70,65,000km2, 1.137581958 x 1012 km3  

11) 179.67 cm3   12) 1315.81 cm3   

cEof;  6.3 

1.  (a) 1386 cm2, 3952.67 cm3  (b) 847 cm2, 1392.42 cm3      (  c) 654.5 cm2,1033.08 cm3

 (d) 3696 cm2,18685.33 cm3 (e) 423.5 cm2, 628.83 cm3      (f) 577.5 cm2,898.33 cm3

 g) 1584 cm2, 4299.43 cm3 h) 974.42 cm2, 2173.81 cm3 

2) 7186.67 cm3  3) 4928 cm2 4) 37370.67 cm3 5) 519.75 m3 

6) 128333.33 litre  7) 8888 cm2, 55029.33 cm3  8) 27720 cm3 

9) 269.5cm2, 539cm3 10) 346.5cm2, 494.08cm3 
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cEof; 7.1 

1. a) 17.32 cm2, 240 cm2, 274.64 cm2 b) 24 cm2, 432 cm2, 480 cm2 

 c) 20.33 cm2, 315cm2,355.66cm2 d) 35.07 cm2, 567 cm2, 637.14 cm2 

2.  a) 840 cm3   b) 586.72 cm3 3) 355.66 cm2, 304.95 cm 

4)  √240 ܿ݉, √240 ܿ݉, √480 ܿ݉ 5) 36 cm2, 347.65 cm2   

6) 24 cm2, 672 cm2, 720 cm2, 672 cm3 

cEof; 7.2 

1. a) 384 cm2  b) 360 cm2 c) 138.53 cm2 

2. a) 960 cm3, 1200 cm2 b) 512 cm3, 576 cm2 c) 64 cm3, 144 cm2  

3. a) 301.71 cm2, 301.71 cm2      b)754.29 cm3, 942.86 cm2     c)314.86cm3, 282.86 cm2 

4. a) 2646 cm3 b) 672 cm3 c)14784 cm3 

5. a) 414.86 cm2, 356.57 cm3 b) 292.29 cm2, 367.71 cm3 c) 487.14 cm2, 825 cm3 

6. 544 cm2, 1280 cm3 7)  384 cm3 8) 240 cm2 9) 512 cm3 10) 162 cm3 

11) 2160 cm3 12) 1300 cm3  13) 352 cm3, 319.03 cm2  

14) 204.29 cm2, 282.86 cm2  15) 200.34 cm2 16) 1609.14 cm3, 754.29 cm2 

cEof; 7.3 

1. (a) 18,000 liters b) 9375 liters 

2. (a) Rs. 65,000, 481. 25 ft3  (b) 12964.29 litres (c)13,090 liters 

3. (a) 10914.75 litres   (b) 2494.8 litres 

4. (a) 47.5m2  (b) Rs. 13062.5      (c) 21.25 m2    (d) Rs. 5312.5    (e) 53,125 liters 

cEof; 8.1 

1) (x + 3)  2) (x + 4) 3) (x + 6) 4) 2(x + 3) 5) (x + 4) 

6) (x + 1)  7.y (y + 3)2 8. x(x + y)2 9) (x + 1)2 10) (x + 1)2 

11. (x -y)  12) (x + y) 13) (x - 2y) 14) (x -y) 15) x 
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16) (a - b - c)  17) (a + b - c) 18) (x + y + z) 19) (x + y - z) 20) (x - y + 1) 

21) (x - a) (x + b) 22. (x - b) 23. (x + 1) 24. (x2+ 1) 25) 1 

26) (x2 - x + 1)  27) (a2 - ab + b2)  28) 1  29) (x2 + x + 1) 

30) (x2 + xy + y2)  31) (x2 + 2x + 4)  32) (9x2 - 15xy + 25y2)   

33) (4x2 - 10xy + 25y2) 34) 1  35) (x2 - 4xy + 16y2)  

cEof; 8.2 

1. 2x(x2 + 2x + 2) (x2 - 2x + 2) 

2. x( x + 2) (x2 - 2x + 4) 

3. x(x - 1) (x2 - x + 1)(x2 + x + 1) 

4. x2 (x2 + ax + b2) (a + x)2 

5. y (y2 - ay + b2) (y2 + ay + b2) 

6. (
௫
௬

+ ௬
௫

 ) (
௫ర

௬ర
+ 1 +  ௬

ర

௫ర
 ) 

7. x(x + 
ଵ
௫

) (x2 + 1+
ଵ
௫మ

 ) (x2 - 1+
ଵ
௫మ

 ) 

8. (x2 + xy - 2y2) (x2 - xy - 2y2) (x3 - 8y3)(x3 + 8y3) 

9. 2x (x2 + 4xy + 8y2) (x2 - 4xy + 8y2) 

10.  x(x4 + 4y4) 

11. 4x(x4 - 64) (x2 + 4x + 16) 

12. 3(x + 3 )(x2 + 3x + 9)(x2 - 3x + 9)  

13. x(x2 + 4x + 12) (x2 - 4x + 12) 

14.  2x(x2 + 6x + 14)(x2 - 6x + 14) 

15. (a + b + c) (a + b - c) (b + c - a) (c + a - b) 

16. xy(x2 + 2xy - y2) (x2 - 2xy - y2) 

17.  (x2 - 1) (x4 + x2 + 1) 

18. x4 (x2 - 16) (x2 + 6x + 8) (x2 + 8x + 16) 
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19.  x(x- 2) (x4 + 4x2 + 16) 

20. x(x4 + 8x2 + 144) 

cEof; 9.1 

1. -s_ 8        -v_ 3      -u_ 7        -3_ n 

2. -s_ 3 2      -v_ 6 2       -u_ 2 
3

2x   -3_ 6a√a    -ª_ 3ab2 √3abయ  

3. -s_ 80      -v_ 
3

48   -u_ 
4

2a      -3_ √aଶ − bଶ 

4 / 5 lzIfsnfO{ b]vfpg'xf];\ . 

cEof; 9.2 

1. -s_ 16 2      -v_ 18
3

7     -u_ 90
7

192     -3_ 325
9

37  

2. -s_ 25    -v_ 12
3

2    -u_ 18 2  

3. -s_ 10      -v_ 33    -u_ 
6

32      -3_
4

16  

4. -s_ 36 6     -v_ 210 2    -u_ 1     -3_ 4 - 5 10 -ª_ 3 2      -r_ 3             

cEof; 9.3 

1. -s_ 5     -v_ 2 7         -u_ 2          -3_ 
3

12  

2. -s_ ହ

൫3− √2൯  -v_ 2 3 - 6    -u_ 6 - 35      -3_ 

114 - 41 6
30    

3. -s_ 8        -v_ 4x√ݔଶ − 1   -u_ 16 - 3       -3_ 3 2 - 2 3  

4. -s_ a = 
11
7  , b = 

6
7     -v_100    -u_ 12, 142      
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cEof; 9.4 

1. -s_ 14    -v_ 20         -u_ 33           -3_ 44 

2. -s_ 144    -v_ 16         -u_ 5           -3_ 1 

3. -s_ 43     -v_ 25         -u_ 1           -3_ 3 

cEof; 10.1 

1. -s_ 
ଽ
ସ
     -v_ 1          

2. -s_ ௫
మೌషయ್

௬್
    -v_ 

1
a5b3c9      -u_ 37            -3_ 

1
3  

3. -s_ 1    -v_ 1         -u_ 1           -3_ ቀ௫
௬
ቁ
ା

 

cEof; 10.2 

1. -s_ 0,1      -v_ 0,1     -u_ 1, 2      -3_ 0, 1     -ª_  3, 4     2.-s_ 2,-2   -v_  2, -2    

-u_ 
ଵ
ଶ

, ଵ
ଶ
 -3_ 2, -1 3) x = 2 

cEof; 11 

1. -s_ 
ଶାହ

మାହା
    -v_ 

ସ
(ି)(ାଶ)

     -u_ 4ax
a2 - x2           -3_ 

x + 2y
4x2 - 9y2              

      -ª_ 
4x - 4

(x - 2)2(x + 2)       -r_ 
2x3

(x2 - y2)        

2. -s_ 
௫

௫ିସ௬
    -v_ 2b        -u_ 4ab

4a2 - b2       -3_
2x3

1 - x4    

3. -s_ 
ଶ௫(ଶ௬ା௫)
௬(௫మି௬మ)

    -v_ 
1 - 6y2

1 - 4y2      -u_ 
ସమାଵమ

ସమିଽమ
   -3_ 0  

4. -s_ 8
(x2 - 1)(x - 2)     -v_ 

ଵ
ାଶ

      -u_ x2 - 10
(x - 1)(x - 2)(x + 3)      
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   -3_ 2
(a - 1)(a - 2)     -ª_ 

ଵ
ଶ(ଵି√௬)   

5. -s_ 0     -v_ 0        -u_ 
ଶ

ସ௫మିଵ
                         

cEof; 12.1 

1. -s_ 40, 20   -v_ 18,6    2. -s_ 15 ld=, 12 ld=   -v_ 3500 au{ ld= 

3.-s_ Rs. 60, Rs.50   -v_ Rs. 84, Rs. 52        4.-s_ 
ହ

  -v_ 

ଵ
ଷ

 

5.-s_ 42 aif{, 12 aif{    -v_ 15 aif{, 21 aif{   6.-s_ 53  -v_ 54 

cEof; 12.2 

1. -s_ ± 5   -v_ ±14    -u_ 6  2.-s_ 32, 33   -v_ 12,14     

3.-s_ 37  -v_ 36     4.-s_ 18 aif{, 16 aif{      -v_ 8 aif{  -u_ 4 aif{ 

5.-s_ 5 ld=, 12 ld=      -v_ 11 ld=, 8 ld= 

cEof; 15.1 

1. -s_ 110°  -v_ 50°    -u_ (i) 68°   (ii) 136°   -3_ 10° 

cEof; 15.2 

3) 24 ;]=ld=   4) 24 ;]=ld   

cEof; 16.1 

1.  (a) 60  cm2  (b) 24 m2 (c) 84.85 cm2 (d)  147.22 cm2 

2. (a) 5.4 cm2  (b) 6.21 cm2 (c) 16.8 m  (d) 60  (e) 28.28 cm 

3. (a) 41.57 cm2  (b) 7 cm 2 (c) 48.50 cm2  

4. (a) 443 cm2  (b) 152 cm2 (c) 483 cm2 

5. (a)  30, 150  (b) 30 cm2  

6  (a) 43.71 cm2 (b) 68.78 cm2  (c) 86.61 cm2  (d) 51.03 cm2 
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cEof; 16.2 

1. (a) 19 m  (b) 53.60 m (c) 26.7 m  (d) 94.64 m  (e) 78 m 

2. (a) 303m (b) 19 m  (c) 36.64 m (d)  103 m, 108.87 m  (e) 92.37 m 

3. (a) 223 m (b) 30.02 m  (c) 2.18 m  (d) 6.93 m   

4. (a) 123.56 m  (b) 45.61 m  (c) 60 m (d) 115.35 m 

5. (a) 60  (b) 30  (c) 45  (d) 60   (e) (i) 60 m (ii) 30√3݉ 

cEof; 17.1 

1.(a) 27.14 aif{      (b) 33kg      (c) 62      (d)  ?= 31,00,000   

2.(a) 28.60     (b) 38.33     3.(a) 5     (b) 10 

cEof; 17.2 

1. (a)  28    (b) ?= 2833.33     (c)  36 aif{     

2. (a) ?= 181.03      (b) ?= 89.38      (c) 23 cm        

3. (a) 57.50       (b)  41.40 aif{     

4. Q1 = 13.50 ,  Q3 = 24.25     5) 49.50       6)  25        7) 57.50     

8. (a) 20 - 30     (b) 10 - 20     (b) 30 – 40 

cEof; 18.1 

1) 
ଵ
ଶ
      2) 

ଶ
ଷ
  3) 

ଵ
ଶ
    4) 

ଷ
ଵଷ

  5) 
ଵ
ଶ
     6 i) 

ଵ
ସ
   ii)

ଷ
ସ
  

7. (i) 
ଶ
ହ
     (ii)

ସ
ଵହ

   (iii) 
ଵ
ଷ
      (iv) 

ଷ
ହ
  

8. ( i) 
ଵ
ଷ
      (ii) 

ଵ
ଶ
  (iii) 

ଵ
ଷ
      (v) 

ଶ
ଷ
  (v) 0 

9) 
ସ
ଵଵ

      10) 

ଵଵ

  

cEof; 18.2 

1) 
ଵ
ଵଶ

 2) 

ଵହ

      3. (i) 
ଵସ
ସହ

 (ii) 
ଷଵ
ସହ

    (iii) 
ଶ଼
ସହ

        4) 
ଵ
଼
   5. (i)

ଵ
ଶଶଵ

            (ii) 
଼
ଷ
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