










1 J#k# JOH Q}`=

1.1 iK=
1.2 #i=~  =, #+= =i ~ =_
1.3 `= LQ=, JkH=Q U~_ W`~ 

Y~ (Overhead Expenses) `_ =i 
# 

1.4 KH=_
1.5 ~=_H KH=_H =^ ^=
1.6 ~ [= M` (Fixed Deposits) =i J#=~# 

H P=~# x M` (Recurring Deposits) 
1.7 q=# `= 
1.8 H= =i x 

1.1 iK=
u =x+ `# x` rq` ~Q ''Q J< <xH K~_xH u 

H}O `O KO\_. ^x H~ x K _|#, ~# OkOK@ 
`# H= (==)# qxy<_. 

~u QO #O_ <\ =~ _| = =i_ q^#O, L`u 
=i q =O\ q+ =#=_ x+u =i J#`=# 
Ly<_. *H z=Q =# `*=, `O*=~x 
|$n~ P= <\H `H PH~}` ^$_OQ LO_@ H~}O, =# 
s "\ x~}O LyOz# ~# x+u, "i <}=.

=~=O@; +H~=P~Q=; P^=  Y~ "^Q 
"\x ''H~}=e`= J< OO^= OK=x J<H q+` 
=__ =#k. g\< q=#`= JO\~. 

=#O rqOK@, Ja=$k KO^@ =_H JC K_OQx, ~ 
x K_OQx K=. =# ~H}, P~Q=, q^, qye# J=~# 
f~ ^`# `" K#k. nx H~ =#= qq^~H ## 
`=# Ke<=. 

D J^=#O^ =# rq`O` =__ O_ q+=# Qi 
`HO^=. 

~[~ H<
[1214-1294]

“Neglect of 
mathematics 

works injury to 
all knowledge”.
Jx K# ~[~ 
H<, XH J^` 
L^_, 
POQ ``"`. 
W`_ ij#, 

i^# ^` 
=Y`=# 
WK#.  XH 
^~} =H, 

O, ^H}=, 
~ x=, 

` H~=, 
c= HOh  
"o#_Qx, H 
ZQ=u,kQ=` 
"~ "^g 
=~H "}[= 

K#_ 
`## Ja=$k 
~KH#@ 

Q}` i*#= 
J=~=  Jx 

~[~ H< K#.
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J#k# JOHQ}`=
Q}`G=

1.2 #i=~: =, #+= =i ~=_   
=#= =O^ `~Qu< =, #+=, ~=_# Qi <~H<=. XHi 

[H `KO^=. 

=, #+= =i ~=_ e`=

 (i) = = J=H ^~ – H#"

 (ii) #+= = H#^~ – J=H ^~

 (iii)  `=  = 
=
H#^~  × 100

 (iv) #+`=  = 
#+=
H#^~

 × 100

 (v) ~=_ (I) = 
J × H= × ~@

100
Pnr
100=

 (vi) "`=  = J  + =_ 

1.3 `=, JkH=Q U~_ Y~ (Overhead Expenses) =^~ (H) `_ 
(Discount)  =i # (Tax) H LQ=
1.3.1. `= H LQ= 

=#= `=# Qi WO` =O^ `~Qu< <~H<=. WC_ =# `e# 
^xx W KCHO^=. 

 (i) ~O_ `= = 2% = 
100
2

 (ii) 600 Hr 8%  = 
100
8  × 600 = 48 kg

 (ii) 125% = 
100
125  = 

4
5  = 1 

4
1

W_ =#= Hx H `=# Z       
 LyOK=K< `O^=. 

L^~} 1.1
~O_ ~ _  k#  `"O`? 
^#
 `2. 70   = (2 × 100   + 70  )
  = 200   + 70  
  = 270  
 H=# `= = 

270
15 100#  = 

9
50  = 5 %

9
5 .

 = 
2
1  = 50 %

 = 
4
1  = 25 %

 = 
4
3  = 75 %
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J^= 1

4

Q}
`

G
=

L^~} 1.2
XH "`= 12%  J##k `1080 J~# "`=# H#Q#=. 
^#
"`= _|H x Jx J#H#=. 
  "`= 12% =  `1080  
 x

100
12

#  = 1080
 x = ×

12
108 1000  =  `9000 

 `  "`=  =  `9000 
L^~} 1.3

25 =Ok q^~ 72% =Ok H =Oz g}= H"~. H 
g}= x "i OY H#Q#=? 

^#
H g}= H"i `=  =  72%
H g}= H"i OY    =   25 =Ok q^~ 72%
                                                    =   

100
72 25#  = 18 q^~ 

H g}= x"~            =  25 – 18 = 7 =Ok.
L^~} 1.4

240  15% `=Q Q OY H#Q#=. 
^#
 240  15% = 

100
15 240#   = 36

 ̀  =# H=# "`= = 240 – 36 =  204.
L^~} 1.5 

XH WO\ H ̂ ~ 15 H #O_ 12 H ̀ y#k. ̀ y# ̂ ~ `=# H#Q#=? 
^#
 " = `15,00,000
 =i# " = ` 12,00,000
 `y# ^~  = 15,00,000 – 12,00,000 = 3,00,000

 `  `y# ^~  `= = 100
1500000
300000

#  = 20%

*H= LOKH#=# JO=

 ~Q^ `=  = 
iy# "`=
x["# ^~  × 100

 `~Q^ `=  = 
`iy# "`=
x["# ^~  × 100
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J#k# JOHQ}`=
Q}`G=

J= 1.1

 1. i# =^#=# Z#H#=. 

 (i) XH |@ 25 O_ 5 H= O_ H=. H= O_ `= ...................
 (A) 5% (B) 25% (C) 10% (D) 20%

 (ii) 
25
2  =  _______ %.

 (A) 25 (B) 4 (C) 8 (D) 15

 (iii) XH QA ` Q a@ 15% J##k 30 a@ J~# "`O a@ Zx? 
 (A) 100 (B) 200 (C) 150 (D) 300

 (iv) XH @~ ^~ `34,000. D O=`~= ^x ^~ 25% iy#, ` ^~ ZO`? 
 (A)` 6,500 (B) ` 8,500 (C) ` 8,000 (D) ` 7,000

 (v)  XH =H `# <i r`= `20,000 #O^ `3000  ^ K#. J`x ^ 
`"O`? 

 (A) 15%  (B) 5%  (C) 10% (D) 20%  

 2. (i) XH " ̀= 20% J##k 40 b@~ #< J~# " ̀O Zx b@~ #< L#k?
  (ii) 25% }= J##k 5000H.g.  =#"#, " ̀O } ̂ ~= ZO ̀? 
  (iii) XH "`= 3.5% J##k `54.25  =#"#, "`"O`? 
  (iv) 60% J##k 30 xq+= =#"#, "`O H=# H#Q#=? 
  (v)  XH ==  4% J=H # J##k `2  =#"# J=H ^~# 

H#Q#=? 

 3. ^ `# r`= P@q_ (Recreation) H= Y~ K `2000 5%# 
=#"#, P" r`"O`? 

 4. XH |@x K_~# =q_ O_ 25% J#Q 1250 O_. J~# |@x 
"`O O_ Zx? =i =Oz O_ Zx ? 

~`, ~` 15 f =H# (sweets) 20%, 80% Q qlOKH<~. "i 
W^iH Zx f =H =K#? 

= J== `# z#`#= XH Q= |OQ~O `100  
H<~. WC_ h= "~ uH# Kz < "^\ ~A |OQ~O 
^~# QiOK=. u< |OQ~O ^~ QiOz ~Q^ `=# 
H#Q#=. 
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J^= 1

6

Q}
`
G
=

 5. ~} ̀ # 12= ̀ ~Qu sH f# =~ HOk \H W=|_#q. =~ `=# 
H#Q#=. 

~O= J`kH 
=~ f# =~ =~ `=

  (i)  POQ= 200 180

 (ii)  `Q 200 188

(iii)  H 200 195

(iv)  uH = 150 132

 (v)  ~# = 150 142

(vi)  r= = 150 140 

 6. XH ~ HH\ [@ 20 O^=# "~H ~` P_~. nx O^ "^\ 
~ 25% QeK~. J~# "^\ ~ Qez# O^= Zx? 

 7. ~" `10,000  XH O=`~=# 18% ~=_ KC# XH O x 
K#. J`# 5 O=`~= `~` O^ =_ ZO`? 

 8. XH = QiO ^~ `1200/  ^xH JOQ_"_ 15% `_ ~z#, J=H 
^~# H#Q#=? 

 9. XH OQ}H (HO@~) "~ O #O^ 1500 =Ok =M=d sH [~ 
J~<~. JO^ 12% =Okx Z#Hxi. J~` ZO` =Ok Z#H#|_i? =i 
ZO`=Ok ZxH H^? H#Q#=.

 10. XH q= = 30% ~y 40% ``<Q= (zinc) =i qye#k xH.     
20 H.Q. q= = xH ZO` =#k?

 11. O_< =i `=~ ~^~# Q= OK~u ZxH xezi. O_< 
44% J#Q 11484 F@, `=~ 36% F@ aOz#q. (i) "`= Q== F@ 
OY ZO`? D W^~ J~ F@ "x "i OY# H#Q#=? 

 12. XH =H `# r`= 40% [#=#, 15% |@, 20% WO\ J^ qQ` 
Q= ^ K#. ZO` `= ^ K#? J`x r ̀= `34,400  J~# 
J`# ^ K "`=# H#Q#=? 

 13. }` WOw+ #O^ 50 =~ 35 =~ Q}`=#O^ 30 =~H 27 
=~ kOz#k. ~O_O\ U ~O= Z= =~ O^#? Zx 
=~ Z=Q O^#? 

 14. XH =H `# r`= 15% #Q Ok# _| `11250  =#"#, J`x 
r`"O`?

 15. q"= LyOK ^ (suit) ^~ `2100 #O_ `2500  iy#k. 
iy# ^~ `=# H#Q#=? 
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J#k# JOHQ}`=
Q}`G=

1.3.2 = =i #+= LQ=
D J^= =#= #+= H# kOK@# <~HO^=. 

(i) WC_ J=H ^~H `= H#Q#=. D HOk O^~= #O_ QOK^=.
~*+ XH H=# `80  Hx `# `_H J"#. 

J`xH 5% = ~=## ^xx ZO` J==#? 
  ~*+ H# H= ^~ `80 , J~# nxx H#^~ (C.P.)

JO^~. 5% = H=## Jq# ^~ H#Q#@, 

  `  =  = H#^~5% = 
100
5 ×80 =  `4

nxx |\ =# `e#k. J=H^~ > H#^~ 
                       J=H ^~ = H#^~ + =
                                          =  80 + 4 = ` 84.

~*+ H=# Jq# ^~  =  ` 84
D H# `=# =yOz K=K#.

                        Jq# ^~ =  
100 { =

100  × H#^~ 

                                         = 
100

100 5
80#

+^ h  = 
100
105 80#  = ` 84.

 1. 40% = 100% – _____ %
 2. XH `~Qu 25% q^~ #_z 65% q^~ kKH "#= (bicycle) 

# qye# "~ ~ | #O^ =KK<~. ~ | =K"i 
`=# H#Q#=? 

 3. XH `~Qu 30% =Ok q^~ On, 50% =Ok `Q#, qye# "~ 
OK +# "i kf +Q f<~. ZO` =Ok OK +# kf 
+Q f<~. 

 4. XH #Q~= 30% , 40% =Q"~, qye# "~  L<~.  
`=# H#Q#=? 

      Q}+ =i QqO^< J< =~ =^ J=^ @ p~# H#k. Q}+  
200 Q. "O_ #` 100 Q. HO=# He @ p~# <#. QqO^< 
300 Q "O_ #` 200 Q. HO=# He p~# <#. ~O_O\# "O_ 
`=# H#Qx Z=i [s =Oz^x H#Q#=? 
(Q=xH : Z=Q "O_ Hey L#k - =Ozk)
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J^= 1

8

Q}
`

G
=

(ii) WC_ =#= H# ̂~H  ̀=# H#Q#@# D HOk O ̂~=#O_ QOK̂ =
XH JOQ_"_ XH Ku Q_~=# 5% =`      

` 540 J"#. J~# Q_~= H# " ZO`? 
JOQ_ "_ 5% =# \ Q_~= J"#. 

WH_ H#^~# ~=^. JO^= =#= H#^~# `100 
Jx J#O^=. 

=  H#^~ 5%.
 `  = = 5% H#"`
  = 

100
5  × 100

  = ` 5.
nx #O_ J=H ^~  =  H#^~  + =
  = 100 + 5
  = ` 105.
WH_ J=H ^~ `105 J~# H#^~ `100 JQ#. 
WH_ Q_~ J=H ^~  (S.P.) `540  J~#  
           H#" (C.P)  =  

105
540 100# =  ` 514.29

`  Q_~=# `514.29  JOQ_"_ H<#. 
D H# ` ^u kOK@  :

             H#^~ (C.P)     =  
100

100 {  `= × Jq#^~

  = 
100 5
100
+

 × 540

  = 
105
100  × 540

  = ` 514.29.
=#= Jq#^~, H#^~ HOk q^=Q `=# "=K#
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J#k# JOHQ}`=
Q}`G=

L^~} 1.6 
g^ XH H~ \.q x `15,200 Hx 20% #+=# Jq#, Jq# ^~ ZO`? 
^# 
~ LyOz# ^u 
#+= H#^~ 20% J~#   

  = 15200
100
20

#

  = ` 3040

 J=H ^~ = H#^~#+= 

  = 15,200 – 3,040

  = ` 12,160

~ =i ~+< ~^~ K# H ["| XH>. \.q H Jq# ^~ 
`12160 JQ#.

L^~} 1.7 

XH \x 15% #+=` `13600  Jq# H#^~ ZO`? 
^#
^q LyOz# ^u 
#+= 15% J#Q,
H# "x 100 J#Hx# 
#+= = `15 JQ#.          

  H#^~ =[100-15]= ` 85 
 J.^. ` 85 J~# H.^. = `100. 
Jq# ^~ ` 13600 J~#
 H#^~  = 

85
100 13600#

  = ` 16,000
@~ H#" ` 16,000. 

== H#^~ =/#+= Jq# ^~

"+OQ q+< 16,000 9% =
"H X"< 13,500 12% #+=
H\ c~" 13% #+= 6,786

 12½% = 7,000

U~ HO_+#~ 32,400 7% =

~=u LyOz# ^u
 #+= = 15%.
 Jq# ^~ = ` 13,600

 H#^~  = 
100

100  #+ `=× J.^.

  = 
100 15

100
-

 × 13600

  = 
85
100  × 13600

  = ` 16,000

~+< LyOz# ^u
 H#^~  = ` 15, 200
 #+= = 20%

 Jq# ^~ =  
100  #+ `=

100 × H.^.

  = 15200
100

100 20
#-

  = 15200
100
80

#

  = ` 12,160

(H)

(H)
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J^= 1

10

Q}
`
G
=

L^~} 1.8 
11 H= H#^~ 10 H= Jq# ^~H =#=Q =#k. nx = H 

#+= H#Qx `=# H#Q#=? 
^#
H= J=H ^~# x Jx J#H#=.  
 10 H= J=H ^~ = `10x
 11 H= J=H ^~  = `11x
11 H= H#^~ =10 H= Jq#^~ = `10x
WH_ Jq# ^~ > H#^~
                            ̀  = = Jq# ^~  H#^~
  = 11x  – 10x      = ` x 

  `=  =  
=
H#^~  × 100 = x

x
10  × 100 =  10%.

L^~} 1.9 
 XH =H ~O_ Ku Q_~=# ̀ 594  J"#. ̂ x XH ̂ xx 10% =# 

~O_= ^x 10% #+= Hey# "`= J`xH = H #+= H#Qx `=# 
H#Q#=? 

^#
   "^\ Ku Q_~ J=H ^~ = `594 = = 10%

 `  "^\ Ku Q_~ H#^~  = 
100

100 {  `= × J=H ^~

  = 594
100 10

100
#

+^ h
 

  = 594
110
100

#  = `540 

J^q^=Q ~O_= Ku Q_~ #+= 10% J~# 

  = 
100

100 – #+ `= × J=H ^~

  = 594
100 10

100
#

-^ h  = 
90
100 594#  = `660

"`= =# = H #+= H#Q#=## =#= ~O_O\ H#^~,                         
Jq#^~# H#Q#=#. 

~O_ Q_~= H#" "`=         = 540 + 660     =  `1,200. 
~O_ Q_~= Jq#" "`=  = 594 + 594     = `1,188. 
 "`= #+=   = 1,200  – 1,188  =  `12 

 #+ `=   = 
#+=
H#"  × 100

    = 
1200
12 100#  = 1%.
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J#k# JOHQ}`=
Q}`G=

1.3.3. JkH=Q U~_ W`~ Y~ (H) ~"} Y~  (Overhead Expenses)

= " ̀ O_` H |*~ "o XH U~~# 
`18000  H<~. "i W JOQ_H ^Q~ ^. K 
^~= = " ^xx WO\H fHx =@ "~H |O_x 
(~"} K@) =\_i. ^x ~"} Y~Q# `500  
J~#k. WC_ P Z~~ ^~ `18,000 =`= H^, 
^x`  ~"} Y~# (Overhead) `500 Ki# ^x< ~"} Y~ (Overhead Expenses)
Jx =|_#.

WC_,

 U~~ H#" = J^~ + ~"} Y~
  = 18,000 + 500 = ` 18,500

H~ `O_ XH ` =~f H~# K< _~ =^ `2,75,000  H<~. H# 
`~"` ^xx ~OQ "@ `25,000,  `# O ̀ =iH fHx =@ Q# `2,000 
Y~ K#. D HOk  ["|e=. 

 (i) H~ H "`= ^~ ZO`? 
 (ii) H~ H J ^~ (real cost)ZO`?
 (iii) WH_ K|_# W`~ Y~ Uq? 
 H #O^ ~OQ " Y~, ~"} Y~# He W`~ Y~ (overhead expenses) 

JQ#. 

 H~ H#^~ = J^~ + W`~ Y~
  = 2,75,000 + (25,000 + 2,000)
  = 2,75,000 + 27,000 = `3,02,000.

nxx |\ =#= ̀ H#k U=#Q XH ==# H##_ ̂ ~ =`= HH Hx Y~ 
_ H#@ H J=@ =O^ U~_#. D JkH Y~# H#^~` H=#. 
nx< W`~ Y~ (Overhead Expenses) JO^~. nx Q K@ (repairs), 
e(labour charges), ~"}(transportation)"^Q Y~ He LO_#. 

L^~} 1.10

~A XH "\~ H# `36,000  Hx Hx Q= *_Oz (Extra fitting) 

JO^=Q =~@ HO` _| Y~ K#. J`_ ^xx 10% = \ Jq# 

`44,000 =K#. J`_ H` Q= *_OK@Q# ZO` Y~ K#? 
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J^= 1

12

Q}
`
G
=

^#
H# ^~x `100  J#H#=. 
 = = 10%, J=H ^~  = `110
J=H ^~ `110  J~# H#^~ `100 
Jq# ^~ `44000  J~# 
 H#^~ = 

110
44000 100#  = ` 40,000

H` Q=# *_OK@ J~# Y~ = 40,000  – 36,000 = ` 4,000.

J=  1.2
 1. Jq# ^~, H# ^~ H#Q#=.

H#^~ Jq# ^~ = #+=

(i) ` 7,282 `208 

(ii) ` 572 ` 72

(iii) ` 9,684 ` 684

(iv) ` 1,973 ` 273

(v) ` 6,76,000 `18,500

 2. Mm# iO=

H#^~ Jq# 
^~ = & `= #+= & #+ 

`=  
(i) ` 320 ` 384

(ii) ` 2,500 ` 2,700

(iii) ` 380 ` 361

(iv) ` 40 ` 2 #+=

(v) ` 5,000 ` 500 =

 3. HOk "\H 5% =~# J=H ^~# H#Q#=. 
    (i)   kKH "#= " `700  =i W`~ Y~ `50. 
   (ii)   XH OQ}H "* " `1,150 =i ~"} Y~ `50.  
  (iii)   XH O_ ~| O`= (table-top wet grinder)  " `2,560 WzHx ^xx 

iK@ Q# `140  Y~ Ki.
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J#k# JOHQ}`=
Q}`G=

 4. XH J=H ^~_ XH "*# 10% =` `1,320 J"#. J~# H#^~ 
ZO`? 

 5. 16 <\ H= H#" 12 <\ H= Jq# "H =#"#  `=# 
H#Q#=? 

 6. XH =H ~O_ ==# `375 J"#. ^x "^\ ==x 25% =# 
~O_= ^xx 25% #+=# J"#. "`= J`xH = H #+= H#Qx, 
`=# H#Q#=? 

 7. J#~< XH WO\x `17,75,000  H<#. ^xx  JO^=Q =~@Q# 
(interior decoration) `1,25,000 Y~ K#. `~"` ^xx 20% = \ 
J"#. WO\x Jq# ^~# H#Q#=?

 8. J= XH ` W J~" " ~ Y~ \ H`Q (remodelling)  =~#. 
^xx 20% = \ # ~O_ H J"#. P W H# ^~ ZO`? 

 9. [=~ XH =# #Q~=# ^~=Q `21,00,000  Hx K@ Q_ H@@ 
Q# `1,45,000  Y~ K#. J`# ^xx `25,00,000  J==#x `Oz 
"~ uH #O^ H@# Q# `5,000  Y~ K#. J`x  `"O`?  

 10. XH =H `# ^Q~ =# ~O_ "~~ *u H# XHH\ `3,605 J"#. ^x 
XH^xx 15% =#, ~O_=^xx 9% #+=# J"#. ^x J`xH 
Hey#k = H #+=? 

   (Q=xH : H#^~(C.P) x H#Q#=#) 
1.3.4  =^~ H `_ (Discounts) LQ=

x#\ k#= [ `# `e^O_` H OHOu 
O_Q |@ H#@ JOQ_H #. P" K JOQ 
HOk H@## KK#. ^x J~= P" ^ _^. 

nx< =# `KH#K XH JOQ_ "tOz XH 
Q#H<#. 
 P Q# ^~ `550 Jx QiOz =#k. nx< QiO^~ 
(Marked Price) JO^~. P" JOQ_ "_H ̀ 550 ~z#k. J~` 
JOQ_"_ uiy qye# z~ ~K#. JO`HH 20% =^~ 
~K K<=x K#. 
WH_ 20% =^~ H `_ J#Q QiO ̂ ~ 
 20% `yO Jx J~=. 

`_  = 
100
20  × 550 =` 110.

QiO ^~ #O_ `yOK "`=#        
`_ (H) =^~ Jx JO^~. 

^~}=Q XH ==  
QiOz# ^~< QiO ^~ H 

*a` ^~ JO^~.
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J^= 1

14

Q}
`
G
=

[ JOQ_ "_H ~z# "`= `440  

  = `550 - `110 

  = QiO ^~ -  =^~
nxx |\ =#= `H#k

 =^~ = QiO ^~  J=H ^~
  J=H ^~ = QiO ^~  =^~ (H) `_
 QiO ^~ = J=H ^~ + =^~ (H) `_

L^~} 1.11
XH H QiO ̂ ~ ̀ 1500 J~# ̂ xx ̀ 1350  Jqi. nx `_ `"O`? 

^#
 QiO ^~  (M.P)  =   ` 1500, J=H^~ (S. P) = ` 1350
                                `_ = QiO^~  Jq# ^~
  = 1500  – 1350
  = ` 150
  `1500 Q# `_ = ` 150

  `100  Q# `_  = 
1500
150 100#

 `_ `=  = 10%.

L^~} 1.12 

XH Q# *a` ̂ ~ ̀ 220 ̂ xH 20% `_ ~z# J=H ̂ ~, `_ H#Q#=. 
^#
 Q# H QiO ^~ (*a`^~) `220 `_  = 20%

 `_ = 100
20 220#

  = ` 44
 J=H ^~ = QiO ^~   `_
  = 220 – 44
  = ` 176.

O_Q O^~= H J >H, 
Mn =i W`~ ^H}= qq^ 
== 10% H 20% H 30% 
=^~ ~K@ =# `e#. 
`q < 'P_ #O^ "~ 
`= "~= =$k K@ =i 
H` L``# iK= K@ 
Q# J<H == g^ 10% #O_ 
50% =~ =^~ ~K@ =# 
`e#.

`_ J##k QiO ^~ 
W<~. H|\ QiO ^~< 
P^~=Q fH#=#
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J#k# JOHQ}`=
Q}`G=

L^~} 1.13
XH c~"  5% `_ ~z# ̀ ~"` ̀ 5225   Jq# QiO ̂ ~# H#Q#=? 
^#
H$+ LyOz# ^u
DH#O^ =^~ `= ~=|_#k  
JO^= QiO ^~x `100 J#H#=. 

 `_ `= = 5%
 `_ = 

100
5  × 100

  = ` 5.
 J=H ^~  =QiO^~`_
  = 100 – 5 = ` 95

J=H^~ 95 ~ J~# QiO^~100 
J=H ^~ = `5225 

 QiO ^~ = 
95
100  × 5225

`  c~" QiO ^~  = ` 5,500.
L^~} 1.14 

XH JOQ_"_ `# "_H^~ (customers) 10% `= =^~ ~z _ 
J`# 20% =# O^K<_. XH == H J=H ^~# `450 J~# QiO 
^~# H#Q#=.

^#
=x` LyOz# ^u:
QiO ^~# `100 J#H#=. 

`_ = 10%  Q.^~ 
 = 

100
10   Q.^~  = 100

100
10

#  
 = ` 10
 J.^. = QiO ^~ - `_
 = 100 - 10 = ` 90 

= = 20% H.^. 
 = 450 90

100
20 Rs.# =

 J.^. = H. ̂ + =
 = 450 + 90 = ` 540.
J=H ^~ 90 J~# QiO^~ 100 
J.^.  ` 540,

 Q.^~ = 
90

540 100#  = ` 600
         `  QiO ^~  = ` 600
`   == H QiO ^~=` 600

q+ LyOz# ^u
 J=H ^~ (S.P) = `5225
 `_   = 5%
 QiO ^~ (M.P) = ?

 Q.^~= 100
100 – `_% × J=H ^~ 

  = 5225
100 5
100

#
-

` j

  = 5225
95
100

#

  = ` 5,500.

q= `=# =yOK ^u 
`_ = 10%, = = 20%, 
 H.^~ = ` 450, Q.^~. = ?

Q.^~ = 
100 { %

100 – `_% × H#^~

 = 
100 10

100 20
450#

-

+

^
^

h
h

 = 
90
120 450#

 = ` 600

[H]

[H]
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J^= 1

16

Q}
`
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L^~} 1.15 
 XH _~ 10% `_ ~z 10% =# O^ K<_. XH H QiO ^~ 

`220 J~# J=H ^~ ZO`? 
^#
QO^< LyOK ^u
QiO ^~  =  `220
`_ = QiO ^~ 10%
  = 220 22

100
10 Rs.# =

Jq# ^~(S.P)= Q.^~ – `_
  = 220 – 22 = ` 198
H#^~(C.P) = `110 J~# 
= = H#^~  10% 

  = 100 10
100
10 Rs.# =

J=H ^~ = H#^~ + =
  = 100 + 10
  =  `110

J.^. `110  H#^~ `100  JQ# 
J=H ^~ `198 J~# 
 H#^~ = 

110
198 100#

  = ` 180.
L^~} 1.16 

XH \.q x 10% =i 20% =~Q =^~ ~z `14,400 H Jq#, QiO 
^~# H#Q#=? 

^#
 J=H ^~ = ` 14,400
QiO ^~# `100  J#H#=. 
 "^@ `_  = 10% = 100

100
10

# =  `10 
 "^\ J=H ^~  = 100 – 10 =  `90 
 ~O_= `_ = 20% = 90

100
20

# =  `18 
~O_= `_ `~"` J=H ^~ = 90 – 18 =  `72 
J=H ^~  ` 72. J~# QiO ^~ ` 100 JQ#.
J=H ^~  ` 14,400,  J~#

 QiO ^~ = 
72

14400 100#  =  `20,000 

 QiO ^~ =  `20,000.

=O^< LyOK ^u

`_  = 10%

=   = 10%

QiO ^~ = ` 220

H#^~    =   
100 { `_%
100 – %  × Q.^~

      = 
100 10
100 10 220#

+
-

      = 
110
90 220#  = ` 180.

[H]
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J#k# JOHQ}`=
Q}`G=

L^~} 1.17
XH "~_ XH ==# `1,200 Hx 30% Z=Q QiO ^~# x~~Oz 

20% =^~ ~z J"#. Jq# ^~ =i  `= ZO`? 

^#
== H H# ^~  (C.P.)  `100 J#H#=.
QiO ^~ (M.P) H#^~ (C.P) Z=Q \#  = `130      

  H#^~ `100 J~# QiO ^~ `130  JQ#

H#^~ = `1200.     QiO ^~  (M.P)=
100

1200 130#  = `1560 

     `_    =     1560  20%  = 100
20 1560#  = ` 312

 J=H ^~ (S.P) = QiO ^~ (M.P) – `_

  = 1560 – 312 = `1248

  `=  = J=H ^~(S.P) – H#^~ (C.P)

  = 1248 –1200 = ` 48. 

  `=  = 
=
H#^~  × 100

  = 
1200
48 100#  = 4%

XH JOQ_ "_ 20% `_ WK#. HOk "\H J=H q=# H#Q#=. 
 (i) XH [` |@ QiO ^~ = `120.  
 (ii) XH Oz H QiO ^~ = `250 . 
 (iii) XH [` ^~H (shoes)QiO ^~ = `750. 

1.3.5  # (Tax) LQ= 
, =#= \.q. =i "~ uH ''i# 

H ==k # H@= J< H@# K<=. # 
J#Q<q? =# `= =# [ #O_ ''# ZO^ 
= K<~? 

=#= # H@@ =# `" =# H=# 
J`=~"# ~^~, ~ =u, h\ ~^, q^`, 
`Qh~ "^Q =` HeOz ^x Ja=$k K#. g@xO\ H~ `=# 
''_| J=~=. D J=~"# _|# [#O_ # ~= = K^~. 
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J^= 1

18

Q}
`
G
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# ~O_ ~H=:
1. `H # (Direct Tax)

[ <~Q `=# KeOK ## `H # JO^~. P^ # 
(Income Tax), P # (Property Tax), =$u # (Professional Tax), h\ # (Water 
Tax) "^Q#q `H# (Direct Tax). 

2. ~H # (Indirect Tax)

[ <~Q HH ~H=Q H@ ## ~H # JO^~.

HO^ ` # (Excise Tax)

^= L`u JQ Hx == " #< HO^ ` # JO^~. nxx 
~` `= = K#. 

" # (Service Tax)

@, x= k@~ K~_ JHO>\, >e# a, "^Q "\ KeOK 
#< " # JO^~. D ## =# JOkOK"~ = K ~` `=# 
KeOK^~. 

P^ # (Income Tax)

=# `=# JkH P^= =K # Wk Ju =Y"#k. u ~_ 
XH O=`~=# x~~Oz# P^=#K P^ ## H@=#. x["# ^ 
~_ Yz`=Q i# == P^## 
H@=#. 

J=H# (Sales Tax) / q= P^i` #   (Value 
Added Tax)

J=H#
XH ==# qH~OK O^~= J=H ^~_ 

K J=H= g^ = K|_ ## J=H # 
JO^~. H#Q ^~_ "~ ==# H#Q 
K#C_ == H ^~`@ # KeOK#. 

XH == H J=H ^~ `= 
J=H # x~~OK#. ^xx ~^ K~^~. 

D ~A == ̂~` @ K~|_=# 
## q= P ̂i ̀ # JO ̂~ (Value Added Tax 
(VAT)). =#= KeOK ̂ ~< # _ K~|_=#k. 

XH ==# Jq#_ 
^x `= qkOK 
## J=H # 
JO^~.
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J#k# JOHQ}`=
Q}`G=

2011 O=`~= #O^e qq^ "~ 
== J=H ## H#Q#=. 

1. q^` iH~= _____ %
2. \ ____ % 3. _[ ___ % 
4. Q$H~}= _____ %
5. ~#=  _____ %

J=H # Q}OK@

 J=H # = 
J=H # `=

100  ×  == ^~

      J=H # `= =
J=H # 
== ^~  ×  100

         ~^ #O^e "`= ^~ = == ^~ + J=H #
L^~} 1.18 

q<^ XH Ow` "~^=# `12,000  H<#. P == # 8% J=H # 
qkOz# J`_ ZO` "`= KeOK=#. J=H # ZO`?

^#
 Ow` "~^ ^~ = ` 12,000
 J=H # `= = 8%
 J=H #  = 12000

100
8

#

  = ` 960 
                   q<^ KeOz# "`= =  12,000 + 960
                                                               =  `12,960

L^~} 1.19 
XH j ̀bH~} ^#= H ^~ J=H #` He ` 14,355 ^x QiO ^~    

` 13,050 J~# J=H # `= H#Q#=? 
^#  ~j^ #O^ j`bH~} ^#= Jq# ^~ = `14355 QiO ^~ = `13050
                       J=H # = ~^ "`=   == ^~   
  = 14,355 – 13,050 =  `1,305 

 J=H # `=  =
J=H # 
== ^~  ×  100 

                                            = 100
13050
1305

#  

  = 10%

Hx "~ ==# , KH~, 
a=, LC, H=, x, H= 
=O\ == =# `= J=H 
# #O_ q#~O Wz#k.
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J^= 1

20

Q}
`
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L^~} 1.20 
 XH \Hx `2,730 H<#. nx # 5% VAT # qkOK|_#k. 

VAT "H=O^ ^~ ZO`? =i VAT ZO`?
^#
q= P^i` # = 5%.
VAT O_ ^~ 100 ~# VAT 5% `= He` 105/ ~Q#. 
x["# ^~ `100 J~# VAT He# ^~ `105  JQ#. 
^~, VAT # He ` 2,730 S` \H ^~ 
     = 

105
100 2730#  = `2,600

 \ H ^~   = `2,600
  VAT = 2,730 – 2,600 = ` 130

 1. HOk "\H J=H ^~ H#Q#=. u ^xH 5% J=H # 
qkOK|_#k. 

  (i) XH `kO_ `60  J~#   (ii) ~O_ ~  XHH\ `25.  
 2. 8% VAT He J=H ^~ ~=|_#k. J ^~# H#Q#=. 
  (i) XH q^` "@~ @~ `14,500  H#|_#k.  (ii) XH @H > 

`200  H#|_#k. 

J=  1.3
 1. i# =^#=# Z#H#=. 
 (i) `_ J##k ZC_ nx # P^~_#. _______.
 (A) QiO ^~,  (B) H#^~ (C) J=H ^~ (D) =_ 

 (ii) QiO ^~ = ` 140, J=H ^~ = ` 105, J~# `_= _______.
 (A) ` 245 (B) ` 25 (C) ` 30 (D) ` 35 

 (iii) ______ = QiO ^~ - `_. 
 (A) H#^~ (B) J=H ^~ (C) ~j^#O^e ^~ (D) #= 

 (iv) XH == q=# "|_ ## ............ Jx JO^~.
 (A) " #  (B) VAT           (C)  HO^ ` #    D) " #

 (v) XH == # ̀ 28  `_ Wz J=H ̂ ~ 240 ~# QiO ̂ ~  _______.
 (A)  `212  (B)  `228  (C)  `268  (D)  `258 

 2. XH H=# `450 QiOK|_#k. JOQ_"_ ^x 20% `= `_ Wz 
H ^~# Jq#, J=H ^~ H#Q#=. 

 3. XH ^~^ix 10% =i 20% =~Q `_ Wz# `~"` Jq#" 
`5,760 J~# QiO ^~ H#Q#=. 
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J#k# JOHQ}`=
Q}`G=

 4. Y~ XH OQ}H O`=# `38,000  =^}O`= (printer) # `8,000 
 H<#. D ~O_O_# 7% J=H # KeOz# H#^~# H#Q#=? 

 5. XH =O@ =y J=H ^~ =iq= P^i` # (VAT) He `19,610  
J~#k. VAT 6% J~# P =O@ =y QiO ^~# H#Q#=? 

 6. iK~ `5,000 QiO ^~ Hey# XH \# 10% `_ H<#. ^x 
10% J=H # KeOz# J`_ JOQ_ "_H ZO` KeOK#? 

 7. 9% `= J=H # KeOz XH j`bH~} ^#=# `1,170  H<#. 
J ^~# H#Q#=? 

 8. XH "~_ `# ^Q~ =# == H#^~ HO> 40% Z=Q QiO^~# 
x~~OK#. J`_ 5% `_ Wz Jq# =? #+=? H#Qx `=# 
H#Q#=? 

 9. XH \g  `11,500 QiO ^~# =Oz 10% `_ ^~ H\OK~. O_Q 
== JOQ_"_ uiy 5% `_ Wz J"#. ^xH J=H ^~ 
H#Q#=? 

 10. `3500 # QiOz# ~# XH_ ̀ 2,800  H<#. `_ `= H#Q#=? 
 11. n 15 KH# `1200  Hx 5% = \ J"#. qqQ^~_ 4% 

J=H # KeOz# XHH KH " ZO`? 
 12. HOk "\H `_, `_ `=, J=H ^~, QiO ^~ H#Q#=

=~ 
OY == QiO ^~  `_ 

`=
`_ 
"`= 

J=H 
^~

(i) p~ ` 2,300 20% --- ---

(ii) H= [` ` 140 --- --- `105 

(iii) _xOQ >| --- 20% --- `16,000 

(iv) "+OQ "+< ` 14,500 --- --- `13,775

(v) @H > ` 3,224 12½% --- ---

"O@ "O@< `_ Hey# 20% =i 5% =Oz^? H XHi 
25%  Wz# `_ =Oz^? H~}= `=. 
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1.4. KH=_

7= `~Qu #O^ h= ~=_, ~=_ Q}OK@ `=#, "`=# H#Q#@ 
<~H<~. WC_ KH=_, KH=_ Q}OK@ `=#, "`= H#Q#@# 
<~HO^~. 

q# `50,000 XH OH #O_ 4% =_~@` ~O_ 
O=`~= JCf<_. 

"^\ O=`~= q# KeOz#k. 

 ~=_  = n r
100

P # #

  = 
100

50000 1 4# #  = ` 2,000

D ̀ 2000 "^\ O=`~= =yO H@=#. XH" H@H~# =_ J` 
Ki=#. P + I = ` 52,000, ~k H`Q U~_#k. Wk ~O_= O=`~ J JQ#. 

~O_= O=`~= =_

 S.I. = n r
100

P # #

  = 
100

52000 1 4# #  = ` 2,080

~O_= O=`~=# q# Z= =_ 
KeOK= #k. 

D q^=Q Q}OK@< KH=_ JO^~. 
==Q O#O^, c= HOh, 

` H~= xkx~} O 
JxO\# KH=_x Q}O`~. 

L^~} 1.21
~" `8000 # 3 O=`~= 15% 

=_ ~@ KC# XH O (finance )  x K#. 3 
O=`~= `~"` ~" O^ KH=_ ZO`?

^# :
"@  1: "^\ O=`~ J =  `8,000 

 "^\ O=`~ =_ = n r
100

P # #

  = 
100

8000 1 15# #   =  `1,200 

 "^\ O=`~ "`= = J + =_= P+I =
  = 8,000 + 1,200 = `9,200 

XH J =`= Q}OK 
=_x ~=_ JO^~. JH 
=_x, =_H =_x He HOK 
^u< KH=_ JO^~
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J#k# JOHQ}`=
Q}`G=

"@ 2:  "^\ O=`~ "`" ~O_= O=`~ J JQ#. 

 ~O_= O=`~ J =  `9,200 

 ~O_= O=`~ =_ = n r
100

P # #

  = 
100

9200 1 15# #   =  `1,380 

 ~O_= O=`~  "`= = P + I = 9,200 + 1,380  =  `10,580 
"@ 3: ~O_= O=`~ "`" =_= O=`~ J JQ#. 

 =_= O=`~ J  =  `10,580 

 =_  = n r
100

P # #

  = 
100

10580 1 15# #  =  `1,587 

 =_= O=`~ "`= = P + I

  = 10,580 + 1,587   =  `12,167 
=_ O=`~= ~" O^ =_ 

 A – P = 12,167 – 8,000  =  `4,167. 

KH=_H `=# kOK@

# KH=_ Q}Oz# ^u K _=Q#  ^=Hxk Q# =#k. Z= 
O=`~= ~z#K XHH O=`~=# Hx@ =#. JO^=# =#= K 
=Q KH=_ "`=# Q}OK@ `=# <~HO^=. 

J (P) Q#, =_~@ `=# (r) % Q#, H=# (n) O=`~=Q# 
fHx# KH=_H `= : HOk q^=Q 

"@ 1 : "^\ O=`~ J = P

 "^\ O=`~ =_ = n r
100

P # #

  = 100
P 1 r# #  = 100

Pr

 "^\ O=`~ =_ = P + I

  = P 100
Pr+

  = P r1
100

+` j
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J^= 1

24

Q}
`
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"@ 2 : ~O_= O=`~ J  = P 1 100
r+` j

 ~O_= O=`~ =_ = 
1

100
1r r

100

P # #+` j

  (~=_ `=< LyOz#)

  = r rP 1 100 100#+` j

 ~O_= O=`~ "`= = P + I

  = r r rP 1 100 P 1 100 100#+ + +` `j j

  = r rP 1 100 1 100+ +` `j j

  = P r1
100

2

+` j

"@ 3 : =_= O=`~ J = rP 1 100
2

+` j

 =_= O=`~ =_ = 
1

100
1P r r

100

2

# #+` j

   (~=_ `=< LyOz#)

  = r rP 1 100 100
2
#+` j

 =_= O=`~ "`= = P + I

  = r r rP 1 100 P 1 100 100
2 2

#+ + +` `j j

  = r rP 1 100 1 100
2

+ +` `j j

  = P r1
100

3

+` j

‘n' O=`~= `~"` "`=    (A)      =    P r1
100

n

+` j

     =i ‘n’ O=`~= KH=_              =   A – P 

                        (i. e.)        KH=_                =    P r P1
100

n

+ -` j  

KH=_ H#Q#@ 

O^~= 1:   O=`~=# XHi HOK@ (Compounded Annually) 

u O=`~ =yO =_x J` H ^u< O=`~=# XHi =_ 
HOK ^u JO^~. 

WH_    1A P 100
r n

= +` j , KH=_ = A – P
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J#k# JOHQ}`=
Q}`G=

O^~= 2: J~ O=`~ =_ (Semi - Annually)

u J~ O=`~= KH=_x H#Q#=## O=`~=# ~O_ J~ OIIQ 
K=#. u 6 < HOK=## ~@# Q=Q  

2
r` j fH#=#.    

  
     J~ O=`~ =_,   1 r

2
1
100A P

n2

= + ` j8 B  =i C.I=A–P 

O^~= 3: =_ < KH=_

u =_ < KH=_ Q}OK=## XH O=`~=# 4 ~ HOK=#. 
=_ ~@ r

4` j =O` JQ#.  

  D O^~=,  1 r
4
1
100A P

n4

= + ` j8 B =i C.I.=A–P

O^~= 4: H= a# ~= L#C_ =_ HOK@
H= a# ~= =O_#, L^~} 5 4

1  O=`~= Jx Wz# HOk q^=Q  
"`=# (A) H#Q# =K#.          
         

 A = 1r r
4
1

100
P 1 100

5

. .

+ +` `j j8 B =iC.I.=A–P

                         5 OII         ¼ OII
L^~} 1.22

`15,625   8% KC# O=`~=# XH i =_ HOK ^u 3 OII 
KH=_ H#Q#=? 

^#

 =_ O=`~= "`= = rP 1 100
3

+` j

   = 15625 1
100
8 3

+` j

   = 15625 1 25
2 3

+` j

   = 15625 25
27 3

` j

   = 15625 
25
27

25
27

25
27

# # #

   = ` 19,683
              KH=_= A – P   = 19,683 – 15,625
   = ` 4,058
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XH O=`~=# =i J~ O=`~=# KH=_x H#Q#@.

=.O.  O=`~=# P~ <

1
 P =  `100 `= =10% O=`~=# 
KH=_

P =  `100   `= = 10% 
O=`~=#, KH=_ P~ <

2 H= = XH O=`~= H== 6 < H ½ O=`~=

3 I
100

100 10 1# #=  =   `10 1
2I 100

100 10# #
=  =  `5 

4 A = 100 + 10 =  `110 A = 100 + 5 =  `105
`~"` P~ <H P =  `105

1
2I 100

105 10# #
=  =  `5.25   

 A = 105 + 5.25 =  `110.25 
5 A =  `110 A =  `110.25 

P~ < =#= =_ Q}OK=## ~O_ ~ (P~<) =i =_ 
`= Q= fHx Q}OK=#. 

L^~} 1.23 
J `1000  XH O=`~=# 10% KC# P~ < =_ HOK ^u 

18 < JQ KH=_x H#Q#=? 
^#
P = `1000   r = 10% OII#
n = 18 <  = 

12
18  O=`~=  = 2

3  O=`~= = 1 2
1  O=`~=

 18 < "`=  = r
2
1

100
P 1

2n
+ ` j8 B

  =  1000 1
2
1

100
10 2

2
3

+
#

` j8 B

  =  1000 1 200
10 3

+` j

  =  1000 20
21 3

` j

  =  1000
20
21

20
21

20
21

# # #

  =  ` 1157.625 
  =  ` 1157.63 
KH=_ = A – P
  = 1157.63 –  1000 = ` 157.63 

 XH "`=# 8% KC# 
XH O=`~=# 
JQ KH=_x 3 <H 
XH=~ =_x Zx~  
HO=# ?
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J#k# JOHQ}`=
Q}`G=

L^~} 1.24 
` 20,000 J OII 15% `= KC# 2

3
1  O=`~= JQ KH=_ ZO`? 

^#

 P = ` 20,000, r = 15% OII  n = 2
3
1  OII 

 2
3
1   O=`~= `~"` = A = r r

100
P 1 100 1 3

12
+ +` `j j8 B

  = 
100
1520000 1 100

15 1 3
12

+ +` `j j8 B

  =  20000 1
20
3 1

20
12

+ +` `j j

  =  20000 
20
23

20
212

` `j j

  =  20000
20
23

20
23

20
21

# # #

  =  27, 772.50
 C.I. = A – P
  = 27,772.50 – 20,000
  = 7,772.50

KH=_ q= H (Inverse Problems)

=#= ~O` ~" D `=# <~H<=.,   A = rP 1 100 ,n+` j  nx O^ 
A, P, r ,n J< <Q JO= =#q. D <yO\ =_ `e# <= q=# =#= 
H#Q#=K#.

L^~} 1.25 
J ` 640 U =_ ~@` 2 O=`~= `774.40 "`=Q =~#. KH=_ 

XH O=`~xH XHi HOK=#. 
^#
    P = 640, A =   774.40, n = `2 , r = ?

 A = rP 1 100
n

+` j

 774.40 = r640 1 100
2

+` j

 .
640

774 40  = r1 100
2

+` j

 
64000
77440  = r1 100

2

+` j

 
100
121  = r1 100

2

+` j
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 10
11 2

` j  = r1 100
2

+` j

 
10
11  = r1 100+

 r
100  = 10

11 1-

 r
100  = 

10
11 10-

 r
100  = 

10
1

 r = 
10
100

  ~@ = r = 10%  (O=`~=#)
L^~} 1.26 

KH=_ 5% KC# ZO` H=# ` 1600,  `1852.20Q =~#? 
^#
 P = `1600 , A = `1852.20 , r = 5% OII, n = ?

 A = rP 1 100
n

+` j

 1852.20 = 1600 1
100
5 n

+` j

 
.

1600
1852 20

 =  100
105 n

` j

 160000
185220

 = 20
21 n

` j

 
8000
9261  = 

20
21 n

` j

 
20
21 3

` j  = 
20
21 n

` j

  n =  3 O=`~=

1.5 ~=_H KH=_H Q ^= (H) =`=

P = J n = ~O_ OII R = ~@ `= 

2 OII  ~=_, KH=_H Q ^=  = rP 100
2

` j

L^~} 1.27 
J ` 8000   ~@ 10%, H= 2 OII J~# ~=_ KH=_H Q ^=# 

H#Q#=. 
^#
WH_, P =  `8000,   n = 2 O=`~=,  r = 10% O=`~=#

HOk "\H H= ~@x 
H#Q#=. 

 1. XH "`=# 2 OII 8% 
KC# KH=_x P~ <H 
XH=~ Q}OK=. 

 2. XH "`= 1½. OII 4% 
KC# KH=_x P~ <H 
Q}OK=. 
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J#k# JOHQ}`=
Q}`G=

 ~=_ KH=_ ^=  = rP 100
2

` j

  = 8000 100
10 2

` j

  = 8000 10
1 2

` j

  = 8000
10
1

10
1

# #  =  `80 

J=  1.4

 1. HOk "\H "`=#, KH=_x H#Q#=. 

=. OY J OII# ~@ % H=
(i) 1000 5% 3
(ii) 4000 10% 2

(iii) 18,000 10% 2
2
1

 2.   Ow` JH =^ 8000 ~# 12% KC# 2 OII JCQ fH<#. 
O=`~=# XHi =_ HOK ^u Ow` ZO` KH=_x KeOK#? 

 3.   "< XH "~= ` 80,000 @|_Q >#. 5% KH=_ KC# 
O=`~=# XHi =_ KeOK ^u(i)  2= O=`~ =yO P" M` 
=O_ "`= ZO`? (ii) 3= O=`~ =_ ZO`?

 4. 24,000 ~ J O=`~=# 10% KC# 1½ O=`~=# ZO` 
=_ JQ#. u 6 < =_ HOK=? 

 5. O=`~=# 12 ½ % =_ ~@` 18 < ^q_ 8,192 ~# x K# 
6 < XH =~ =_x HOK ^u =_x H#Q#=? 

 6. O=`~=# 16% =_ ~@` 9 < 15,625 ~ 3 < HOK 
^u ZO` =_ JQ#? 

 7. 4% =_ ~@` 2O=`~= 1,632 ~# KH=_Q Ok# J 
H#Q#=. 

 8.   qH OII 15% =_ ~@` `26,400 O JCQ fH<#. O=`~=# 
XHi =_ HOK ^u J`# 2 O=`~= 4 < `~"` JC "`= 
f~=## ZO` "`= H@=#? 

 9. 10% O=`~ =_ ~@ KC# Ps XH O #O_ 80,000 ~# 
JCQ fH<#. 1½  O=`~= `~"` KeOz#  (i) O=`~ KH=_ (ii) u 
6 < KH=_ HOz# ~O_O\H "`=x ^=# H#Q#=.  

 10. 5% O=`~ =_ ~@ KC# 2,400 ~ 2 O=`~= ~=_, 
KH=_ ^=# H#Q#=. 

 11.  6% O=`~ =_ ~@ KC# 6,400 ~ 2 O=`~= ~=_ 
KH=_ ^=# H#Q#=. 
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 12. 5% =_ ~@ KC# XH "`=# 2 O=`~= ~=_ KH=_ ^=        
5 ~ J~# J ZO`? 

 13. 12% =_ ~@ KC# *` 12,500 ~ 3 O=`~= ~=_H JC 
K#. ~kH J^ J J^ H=# 10% =_ ~@ KC# KH=_H fH<#. 
W^i Z=~ ZO` Z= =_x KeOzi?

 14. ZO` = @|_Q \# Jk 4% O=`~ =_ ~@ KC#, 1½ O=`~=#, 
6 < XH=~ =_ HOK ^u 1,32,651 ~ JQ#? 

 15. Qu 12,000 ~# 5% O=`~ =_ ~@ KC# ‘n’ O=`~H=# 
KH=_H @|_Q >#. P" ‘n’ O=`~= `~"` Ok# "`= 13,230 
~ J~# ‘n’x H#Q#=? 

 16. ` 640 J 2 O=`~= H= ̀ 774.40 "`=~# =_ ~@# H#Q#=?
 17. 2000 ~ J, u 6 < =_ HOz# 1 1/2 O=`~= `~"`      

` 2315.25 "`= J~#k. =_ ~@# H#Q#=? 

1.5.1 ~Q^, ̀ ~Q^ (Appreciation and Depreciation)

a) ~Q^ (Appreciation)

~Q^ J#Q [# ~Q^, Hs ~Q^, Hx 
== q= ~Q^, P q= ~Q^ "^Q "\x 
zOK#. ~Q^H `=.

A = rP 1 100
n

+` j

b) `~Q^ (Depreciation)
`~Q^ J#Q Hx == q= ̀ y=@. "#= 

q=, H@_= q=, Hx O`= q= "^#q `Q#. 
`~Q^ `=.   

    A = rP 1 100
n

-` j

L^~} 1.28
XH Q== H [< u O=`~= 7% KC# ~QK#k. Q= [< 

90,000 J~# ~O_ O=`~= `~"` [< H#Q#=? 
^#
[< P = 90,000 ~Q^ ~@ = 7%  H= = 2 O=`~=.

 ‘n’  O=`~= `~"` [< = rP 1 100
n

+` j .

 2 O=`~= `~"` [< = 90000 1
100
7 2

+` j .

OK [< 
O=`~=  -  [<
 1700 600,000,000
 1800 900,000,000
 1900 1,500,000,000
 2000 6,000,000,000
3= `= [< 
10 ~@Q iy#k. 
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  = 90000 
100
107 2

` j

  = 90000
100
107

100
107

# #

  = 103041

 2 O=`~= `~"` [< = 1,03,041
L^~} 1.29

u O=`~= 5% KC# XH O`= (q+<) q= `~QK#k. (depreciates) 
XH_ ` 30,000 ~z P O`=# Hx# 3 O=`~= `~"` ^x q"O`?

^#
O`= (q+<) H ` ^~ P =  ` 30,000,  `~Q^ ~@  R = 5%,
 H= = 3 OII

 ‘n’ O=`~= `~"` O`= q=  = rP 1 100
n

-` j

 =_ O=`~= `~"` O`= q= = 30000 1
100
5 3

-` j

  = 30000
100
95 3

` j

  = 30000
100
95

100
95

100
95

# # #

  = `25721.25
 =_ O=`~= `~"` O`= q=  = `25,721.25

L^~} 1.30
XH Q= [< u O=`~= 5% KC# ~QK#k. ` [< 1,04,832 

J~# ~O_ O=`~= ~= [< ZO`? 
^#
~O_ O=`~= ~= [<, 

 `  P 1
100
5 2

+` j  = 104832

 P
100
105 2

` j  = 104832

 P
100
105

100
105

# #  = 104832

 P = 
105 105

104832 100 100
#

# #

  = 95085.71
  = 95,086 (~OH=# =iOz#)
~O_ O=`~= =O^ [< = 95,086.
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 J= 1.5
 1. XH ~ Ki# q^~ OY 2000. u O=`~= 5% KC# q^~ 

KiH iy# ~O_ O=`~= `~"` q^~ OY ZO`? 
 2. XH H~ " `3,50,000 ^x  u O=`~= 10% `~Q^ L#K                            

3 O=`~= `~"` ^x ^~ ZO`? 
 3. XH "\~ H# `50,000  H<~. ^x q= u O=`~= 8% `y#, XH 

O=`~= `~` ^~ ZO`? 
 4. XH Q u QO@H 2.5% KC# Hi OY JkH=QK#k. 

~O= Hi OY 5,06,000 J~# ~O_ QO@ `~"` "\ OY# 
H#Q#=.

 5. XH Q== #O_ [ x~^Q ==# H#=# #Q~=# = (migration) 
=K<~. ~O_ O=`~= =O^ Q= [< 6,000. u O=`~= 
= `= 5% J~# ` Q= [< ZO`?

 6. XH P~ WO[< ` q= `14,580  u O=`~= 10% `~Q^ L#K 
=_ O=`~= ~= ^x ^~ ZO`? 

 7. XH Q== L^Q =u H~}OQ O=`~=# 9% KC# [< ~QK#k. 
` [< 11,881 J~# ~O_ O=`~= ~ [<# H#Q#=? 

1.6  ~ [= M` (Fixed Deposits) J#=~# x (Recurring Deposits)

OH, ` H~=, W`~ xk x~} O (financial institutions) [ 
qq^ =_  ̀= xK^~. [ ^ K# _|# 
=_` He H ==k =y# "O@< uiy fHO^~. 

# K# "\ Z< ̂ ̀  x K=K#. "\ Hx, 
(i) ~ x (Fixed Deposit)   (ii) J#=~# x (Recurring 

Deposit)

(i)  ~ [= M` 
nxO^ XH "`=# HO` H=# xK^~. nx<  F. D. JO^~. 
Q=xH : x `= H=# H Z= H=# x K =K#. x K 

H=# |\ =_ `=# x~~OK^~. 

(ii)  J#=~# x 
J#=~# x# ~ x# ZO` ^= H^. J#=~# xx R.D. JO^~. 
D xO^ M`^~_  `# ^ =~x |\ ZO` HO` _|# u < 

HO` H==k =~ ` H~= H O #O^ `Q H\=K#.
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J#k# JOHQ}`=
Q}`G=

O J~< ` H~"< xK# 
"`=# =_` He H ==k =y# "O@< uiy 
WK^~. nx< J#=~# x JO^~. 
Q=xH: J#=~# xO^ =_x ~=_ ^u  
HOK^~. 

WC_ =#= =_x H==k (maturity) ̀ ~" ̀ 
=K " ̀=# HOK@  ̀=# H#QO^=. 

R J##k =_ `=, P J##k <i "~^ "`=. N J##k < OY 

=_  = 100
PN ,r    

2
1n nN 12

1 +
=

^ h; E O=`~=

H==k `~"` =K "`= A = P 100
PNn r+

L^~} 1.31
`~< XH O #O^ 2 H# 8% O=`~ =_ ~@ KC# 5 O=`~= 

x K#. H ==k `~"` O^ "`= ZO`? 
^#
             x K# J    P =  ` 2,00,000,  n = 5 O=`~= ,  

         r = O=`~= =_ ~@ 8%
 =_ = 100

Pnr = 200000 5
100
8# #

  =  ` 80, 000
5O=`~= `~"` O^ "`= = 2,00,000 + 80,000 =  2,80,000.

L^~} 1.32
"n+ u < ~O= `500  KC# 5 O=`~= 7.5% =_ ~@ KC# 

` H~=#O^ x K#. S^ O=`~= `~"` J`# O^ "`=# 
H#Q#=. 

^#
 u < x K# "`=, P = ` 500
  n = 5 × 12 = 60 <
 =_ ~@, r = 7 % %

2
1

2
15=

 x "`= = Pn = 500 × 60
  = ` 30,000
 J#=~# x , N = 

2
1n n

12
1 +^ h; E O=`~=

 =
24
1 60 61# #  =  2

305  O=`~=

<i "~^# P < 
U `k<< KeOK=K#. 
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 =_ = I = 100
PNr

  = 500
2
305

2 100
15# #
#

  = `5,718.75

 "`= = nP 100
PNr+

  = 30,000 + 5,718.75
  =  `35,718.75

L^~} 1.33
q u < ~O=# ̀ 200  KC# S^ O=`~= ̀ H~=#O^ 

x K#. 5 O=`~ `~"` J`# `13,830 "`=# O^#. =_ `=# 
H#Q#=? 

^#
H==k `~"` Ok# "`=, A = ` 13,830, P =  ` 200, n = 5 × 12 = 60 <

 H=, N = 
2
1n n

12
1 +^ h; E O=`~=

  = 12
1 60

2
61

2
305# # =  OII

 x K# "`== Pn = 200 × 60 = 12, 000

 H ==k "`= = Pn
100
PNr+

 13830 = 12000 200 r
2
305

100
# #+

 13830 – 12000 = 305 × r

 1830 = 305 × r

  r = 305
1830  = 6% 

1.6.1 J^ ̂ ~ H#Q =i "~^ KeO (Hire Purchase and Instalments)
OH =i xk x~} O (financial institutions)  qxQ^~ H~ 

J^ ^~ H#Q, "~^ KeO =O\ ^H=# iK= K#q. 
J^ H#Q ^H= (Hire purchase): J^ H#Q ^H= ̂ ~ =#= H#Q 

K "#= XH xs` H= =~ =# O`= H*^. xk x~} O =#= 
H#Q K# == H "`= q=# O~=Q KeOz# ^ P == H 
"#= =# O`= JQ#.

"~^ H#Q q^#= (Instalment): == H ^~` @ ^xHQ =_ 
=i `k`~ Ks# He =#= KeO=O_#. J`  =_ "`=# 
H@=# <` yO=#. D q^=Q =z# "`=< "~^ "`= JO^~.
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gHiOK <i "~^ (Equated Monthly Instalment ( E.M.I. ))
gHiOK |_# <i "~^ J##k ̀ yO q^# H==# J#iO|_ "~^ 

q^#=Q#. == H ^~` @ ^xHQ=_ =i `k`~ Y~# He =#= 
KeOK= O_#. J`  JkH=Q "`=# H@=# <` yO=#. P 
q^=Q =z# "`=< gHiOK|_# <i "~^ (E. M. I.) J#|_#.

    E. M. I. = 
J { =_

== OY
| q^=# "~^ KeOK ^H= (Different schemes) 
1.  0% =_ ^H= (0% interest scheme): 0% =_ ^H= " H H Ks# 

(processing charge)  = K^~. 4 H 5 "~^ H=# =O^Q< 
fHO^~. =_ ^. 

2.  100% ^= ^H= (100% Finance): =_ =i <i "~^` 
(E.M.I.)  H ^ "[ Ks# (processing charges) Hey =O_#.

3.  `_ J=H= (Discount Sale): "}[ \ =# J=H q=O^ `_ 
H@# K|_K#k. "~ Ja=$kH Q# J^ ^~ H#Q K@ O^ 
_ `_ W=|_K#k.

4. ~O #Q^ KeO ^H= (Initial Payment): == " HO` `=# 
=O^Q< H\OK Hx qye# Q=# =_x Ki <i "~^ ^~ == 
J=|_K#q. nx< ~O #Q^ KeO ^H= JO^~. 

L^~} 1.34
XH "+OQ q+< ^~ `18,940  W=|_#k. HOk \H "~~ "~^ ^H= 

H#Q K@H q=~= ~=|_#q. U ^H= i#^ H#Q#=. 
=~ 
OY 

"~~ 
^H=

Jq# 
" 

~O 
KeO =_ ~@ H 

Ks H=

(i)
75% 

|}= 18,940 25% 12% 1%
24 

< 

(ii)
100% 

|}= 18,940 Nil 16% 2%
24 

< 

(iii)
0% 

|}= 18,940 4 E. M. I Nil 2%
24 

< 
 \H ~# ^H= gHiOz# <i "~^ (E. M. I) =i  "`=# 

H#Q#=.  
^#

(i)  75% |} H~ ^H=  
P =  `18, 940, ~O KeO 25% ~@, ~@ = 12%,
 " # =  `18, 940  1% 
  = 18940

100
1 #  = ` 189.40 -  ` 189

 ~O KeO = `18,940 H 25%
  = 18940

100
25 #  =  `4,735
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 |} "`= = 18,940 – 4,735 =  `14,205 

 =_ = 
100

14205 12 2# #

  = `3,409. 20  =  `3,409 

 E. M. I. = 
|}= + =_
< OY

  = 
24

14205 3409+  = 
24

17614

  = 733.92 ` -   `734 
 KeOK=# "`=  = 4,735 + 14,205 + 3,409 + 189
  =  `22,538 

(ii)  100% |} H~ ^H= 
      " #  = `18940  2%  
  = 18940

100
2

#  =  `378.80  -   `379 

 =_ ~@ = 16%

 =_  = 18940 100
16 2# #

  = `6060.80 -   `6,061 

 E. M. I. = 
|}= + =_
< OY

  = 
24

18940 6061+  = 
24

25001

  = `1,041.708 =  `1,041.71 
  =  `1,042 
 KeOK=# "`= = 6,061 + 18,940 + 379 =  `25,380 

(iii)  0% =_ ^H=
    " #  = `18940  2% 

  = 18940
100
2

#  =  `378.80  =  ` 379 

 E. M. I. = 
|}= + =_
< OY

  = 
24

18940 0+  = 
24

18940

  = `789.166  -   `789 
   =O^Q KeOz# E. M. I. = `789  × 4 = `3,156
 KeOK=# "`= = 18,940 + 3,156 + 379  =  `22,475   
 H=# 0% =_ ^H= =Oz ^H=.
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L^~} 1.35
XH OQ}H O`= " ̀ 20,000 nxx 36 < 10% =_ ~@ KC# H@=K#x 

HOh H@# K#k. H#Q^~_ XH <H ZO` H@=< H#Q#=?
^#

OQ}H O`= "= 20,000, =_ = 10%, H= = 36 < (3 O=`~=)
 "`= =_ =  20000 

100
10 3# #

  =  `6,000 
 "`= KeO = 20,000 + 6,000
  =  `26,000 

 <i KeO = 
"`=

< OY
  = 

36
26000

  =  `722. 22 
  -   `722 

J=  1.6
 1. ` `25,000 # ~ x M` [= K#. 4% O=`~ =_ ~@` 2 

O=`~= [= K#k. =yO == P"H ZO` "`= aOK#? 
 2. xu< `75,000 # 3 O=`~= 5% O=`~ =_ ~@` ~ x M` 

[= K#. =yO == ZO` aOK#? 
 3. W=< u < ~O= `400 # ~O_ O=`~= 12% =_ ~@ KC# 

` H~= #O^ J#=~# x K#. ~O_ O=`~= `~"` J`# 
O^ "`=# H#Q#=? 

 4. ~"+ HO` "`=# u < ~O= 6 O=`~= ` H~= 
8% =_ ~@ KC# [= K#. 6 O=`~= `~"` J`x `17,904. "`=Q 
aOz#k. J~# J`# <i ZO` _| H>#? 

 5. H$+ u < ~O= ` 700 # 6 O=`~= OH#O^ J#=~# x 
[= K#. 6 OII `~"` J`xH ` 64,197 O^#. =_ `=# H#Q#=? 

 6. XH "H X"< ^~ ` 6,000,  5 "~^ KeOK =#x i `z#k. 
HOh 10% O=`~ =_ ~@ KC# Jq# <i P" ZO` _| H@=#? 
"`=# H#Q#=?

 7. XH j`bH~} ^#= " `16,800,  ~Ol` ^xx 0% =_ ^H= H#^K#. 
3 < "~^ =O^Q KeOK#. 3% "Ks _ ~Ol` KeOK#. 24 
< J`_ <i KeO =i "`= H#Q#=. 

 8. XH [#= "* ^~ ` 8,400, "OH\ ^xx 10 "~^ KeOK ^H= 
H<#. HOh ^xx 5% O=`~ =_ ~@ KC# HOz# J`x <i "~^ 
KeO =i "`=# H#Q#=? 
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1.7   q=#`=

HOk `~Q` J#=#, q=# `=# QiOz Kkq<~. WC_ 
"\x [H `KHO^=. 

 J#=#`=
U^x ~O_ i=}=# fHx# "\ XH\ Z"##, ^ `y##, ~O_=k 

Z=Q# ^ `Q#. Wk J#=#`=. 

 J#=#`=# L^~}=
 1.  ^~=, H= J##k J#=#`=# XH L^~}. ZO^H#Q 

^~= JkH=~# H= JkH=Q#. 
 2.  J =i =_ J##k XH L^~}. Z@#Q J JkH=~# ^xH 

aOK =_ Jk=Q#. 
 3.  == H#@, ̂ xH "zOK ̂ #= _ XH L^~}. ZO^H#Q == 

Z"#K ^xH JQ Y~ JkH=Q#. 

q=#`= 

~O_ i=}= XH\ Z"## H `"## =~Q =~H\ `Q# ^ 
Z=Q#. nx< q=#`= JO^~. 

q=#`=# L^~}=

 1. x"~, H= J##k KHx L^~}, Z@#Q x K =#+ 
Z=~# ^xH @H= `Q#. 

 2. "Q=, H= XH L^~}. "Q= Z=~# ^xH @H= `Q#. 

 3. [< ~Q^ =i "iH H=# P~= J##k XH L^~}. 
[< iy#K P~` `y=#. 

q=#`=

~O_ H JO`HO> Z= J#`= Hey O_ H# q=#`= 
JO^~.

HOk \H ~O_ J#`=# HeyO_ qq^ J=H= W=|_#q. 
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J#k# JOHQ}`=
Q}`G=

J#`= I J#`=II
J#=# J#=#
q=# q=#

J#=# q=#
q=# J#=#

HO^ W=|_# H ^~ q=#`= QiOz `H#=K#. 
L^~} 1.36 

112 g. _= Q XH Q_# 20 =Ok =#+ 6 ~A H@Qey#K, 25 =Ok 
3 ~A ZO` _= Q Q_# H@Q~? 

^#
^u 1:  = =_ ~H=# J#`= Q=. Jx =#+ OY, 

~A, Q_ _=.

=#+ OY ~A  Q_ _=
20 6 112
25 3 x

"@1 :  =#+# Q_ _=# fH#=. =#+ OY 20 #O_ 25 JkH=~#K 
Q_ _= JkH =Q#. JO^ =# ~k J#=# `=. 

JO^= x+u 20 : 25 :: 112 : x ...... (1)

"@2 : ~A#, Q_ _=` =. ~A 6 #O_ 3 `y#K Q_ _= `Q#. 
JO^=# Wk J#=# `=.

   x+u 6 : 3 :: 112 : x ..... (2)

 (1) =i (2), ^~ =#= W "=K#. 

              :

:
: x

20 25

6 3
112S1

JO`= |=  =^= |=

 JO`=  =^=  JO`=
 20 :       25 ::112     :               x
 6 : 3
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 x20 6# #  = 25 3 112# #

 x = 
20 6

25 3 112
#

# #  = 70  g@~
~O_= ^u

=#+ ~A Q_ _=
20 6 112
25 3 x

"@1 :  =#+ OY JkH=~#K Q_ _= JkH=Q#. =#+ 20 #O_ 25  
JkH=~#K Q_ _= JkH=Q#. JO^=# Wk J#=#`=. 

|Q}H= 
20
25=

"@2 : WC_ ~A, Q_ _=# fH#=. ~A OY 6 #O_ 3 `y#K Q_ 
_= `Q#. JO^=# Wk J#=# `=

| Q}H= 
6
3= .

  x = 112
20
25

6
3

# #  = 70 g@~

L^~} 1.37
XH xx 6 =Ok ~A 10 QO@ xK# 24 ~A iK^~. J^ xx 

9 =Ok ~A 8 QO@ x K# Zx ~A i KQ~? 
^#
^u 1: D = 3 ~H=# J#`= H=. 
  Jq 1) =#+  2) xKH=  3) ~A

=#+ QO@ ~A
6 10 24
9 8 x

"@1 : =#+, ~A# ijeOz#, =#+ 6 #O_ 9H iy# ~A OY ̀ Q#. 
Wk q=#`=. 

   x+u    9 : 6  ::  24 : x ..... (1)
"@2 : x KH= ~A# ijeOz# x K QO@ 10 #O_ 8 H `y#, ~A 

JkH=Q#. H|\ Wk q=#`=. 
   x+u    8 : 10 :: 24 : x ..... (2)
 (1) =i (2), # He#K

                         
:

:
: : : x

9 6

8 10
241
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JO`= |= = =^= |=
                JO`=       =^=    JO`=
         9            :     6 : : 24  :        x                       
         8  :     10
 9 × 8 × x = 6 × 10 × 24
 x = 

9 8
6 10 24

#
# #  = 20 ~A

Q=xH: 1. J#=# `= (.) }= Q~ HO^ QiOK=     
 2. q=# `= (-)  }= Q~ H QiOK=    
 3. | Q}H=# }Q~ J^~OQ "=#. } Q~# 

` Q= OY# ==Q# `H Q= OY# ~=Q# 
fH#=.

~O_= ^u HOk W=|_# K# Q~OK H#=. 
^u 2 : (} Q~ LyOz)  

=#+ x K QO@ ~A OY 
6 10 24
9 8 x

"@1 : =#+#, ~A` =. =#+ OY 6 #O_ 9 H iy# ~A `Q#. 
Wk q=#`=

  | Q}H= = 
9
6

"@2 : x K QO@# ~A` =. QO@ 10 #O_ 8H ̀ y# ~A JkH=Q#. 
JO^=# ~k q=# `=. 

  | Q}H== 
8
10

     x = 24 20
9
6

8
10

# # =  ~A

J=  1.7
 1. 12 =Ok =_OQ XH Hxx ~A 10 QO@ xK 18 ~A =yOzi. 

J^ xx 15 =Ok ~A 6 QO@ xK# Zx ~AQ#? 
 2. 80 O` 6 QO@ XH ~H"# 4800 ## `~ K#K 1 QO\ 1 

O`= Zx ## `~ KQ^? J^ q^=Q 25 O` 5 QO@ 
Zx  ## `~ KQ=? 

 3.  14 =Ok =^} JkH~ 5 QO@ 70 r H=# =kOz#K, 100 r 
H=# 9 QO@ =kOK@ ZO` =Ok H=#? 

 4.  12 =Ok 10 ~A 2400 K^~ g@~ <# K^# K#K, 5400 K.g. <# 
18 ~A K^# K@ ZO`=Ok H=#?

 5.  u 18 ~A ~A 4 QO@ xK 5 p~ ZO~_s K#.                
6 QO@ xK 10 p~ ZO|~_s K@ Zx ~AQ#? 

 6. XH O J `2500   6 < ` 100 KC# =_ ~z#K `3200 9 
< ZO` =_ =K#? 
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J^= 1

42

Q}
`
G
=

1.8 H= =i x 
XH xx, ^xx K =#+# @ =O^, XH_ XH ~A ZO` x 

KQ_ HOK@ J=~=. ZO^H#Q x, H= ~O_ q=#`= =O_#. 
Z@#Q Z= =Ok H xK#K P xx =yOK@ @H= `Q#. 

D =# i+iOK@ HOk q+=# Q~OKH#=#. 

 1. XH =x+ XH xx ‘n’ ~A =yOz#K J`# K# x "`=           
‘

n
1 ’ =O` JQ#. L^~} XH_ XH xx '4 ~A =yOz#K 

JC_ J`x XH ~A x = 
4
1

 2. XH =x+ XH ~A KQ "`= x i=}= ~z#K J`# 
"`= xx i K@ @H= = 1/(XH~A x). L^~} XH_ 
XH ~A 

10
1  =O` xK#K J`# P x =yOK@ @H=. 

      
10
1

11
1
10

#= =
` j

 = 10 ~A. 

L^~} 1.38
 A J##`_ 20 ~A#, B J##`_ 30 ~A# XH xx iKQey#K 

W^~ H P xx ZO` H= iKQ~?
^#
XH ~A A Kx = 20

1 ,   XH ~A B Kx = 30
1

A =i B ~^~ H XH ~A K x = 
20
1

30
1+

  = 60
3 2+  = 

60
5

12
1=  = =O` x

       W^~ H P xx i K@ @H= = 12
1
12

1 =  ~A 
L^~} 1.39

A =i B J# ~~=~ H XH xx 8 ~A i KQ~. JO^ A 
XH_ 12 ~A i K#. B XH_ i K@ @H= ZO`? 

^#
 A =i B  XH ~A Kx  = 8

1  = =O` x

 XH ~A A Kx  = 12
1  = =O` x

 XH ~A B Kx  = 
8
1

12
1-  = 

24
3 2

24
1- =

  J^ xx K@ B H @H= = 24
1
24

1 =  ~A.
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J#k# JOHQ}`=
Q}`G=

L^~} 1.40 

A =i B W^~ He x K^~. 
P xx A, 12 ~A#, B, 20 ~A# 
i KQ~. =i ~^~ H 3 ~A 
xK# `~` A P xx =^e "Q qye# 
xx B ZO` H= i KQ_?

^#

 XH ~A A Kx  = 
12
1

 XH ~A B Kx = 
20
1

 XH ~A W^~ H Kx = 12
1

20
1+

  = 
60

5 3
60
8

15
2+ = =

 =_ ~A W^~ He Kx  = 
15
2 3

5
2

# =

 qye# x = 1
5
2

5
3- =

                      qye# x B K@ @H= = 
20
1
5
3

5
3

1
20

#=

   =   12 ~A
L^~} 1.41

XH xx A, B J# W^~ 12 ~A, B =i C W^~ H 15 ~A, C 
=i A W^~ H 20 ~A i KQ~. "~ JO^~ H =i q_q_Q 
K@ @H=# H#Q#=?

^#
 XH ~A A , B W^~ H Kx  = 

12
1

 XH ~A B, C W^~ H Kx  = 
15
1

 XH ~A C, A W^~ H Kx  = 20
1

XH ~A  (A+B)+(B+C)+(C+A) H K x = 12
1

15
1

20
1+ +

 XH ~A   (2A + 2B + 2C) H K x = 60
5 4 3+ +

 XH ~A   2(A + B + C) H K x = 60
12

 XH ~A A, B, C =Q~ H K# x = 
2
1

60
12

#  = 
10
1

A, B, C J# =Q~ q_q_Q 
=~Q 20, 5, 4 ~A xx 
i KQ~. J~#, "~ 
=Q~ H xx Zx ~A 
i KQ~?
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J^= 1

44

Q}
`
G
=

`  A,B ,C =Q~ He 10 ~A i K^~.  

XH ~A A K# x

(i.e.) [(A + B + C) K# x – (B + C)K# x ] = 
10
1

15
1

30
3 2

30
1- = - =

`  A P xx  30 ~A i K#.    

XH ~A B K# x

(i.e.) [(A + B + C)K# x – (C + A)K# x ] = 
10
1

20
1

20
2 1

20
1- = - =

`  B P xx  20 ~A i K#.    

XH ~A C K# x

(i.e.) [(A + B + C)K# x – (A + B)K# x ] = 
10
1

12
1

60
6 5

60
1- = - =

`  C P xx 60 ~A i K#.    
L^~} 1.42

XH xx A J##`_ 10 ~A#, B  J##`_ 15 ~A# iKQ~. 
"i^~ H x =yOz OkOz# "`= ` 1500 J~# "i^iH XHHiH ZO` 
aOK#. 

^#
 XH ~A A Kx = 10

1

 XH ~A B Kx = 15
1

 "i^i x x+u = :
10
1

15
1  = 3 : 2

 "`= Q= = 1500
 A H Q= = 1500

5
3
#  =  ` 900 

 B H Q= = 150
5
2 0#  =  ` 600

L^~} 1.43
XH h\ `> xO@ ~O_ ~ q_q_Q @ H= 30,40 xq+=. P 

`\ h~ "eH O@ "~H ~H @H= 24 xq+= J~#K =_O\x 
XHi `~z#K Mm `> h~ xO@ @ H"O`?

^#
       "^\ ~ ^~ XH xq+= xO_ h\ H`    = 

30
1

    ~O_= ~ ^~ XH xq+= xO_ h\ H`   = 
40
1

         =_= ~ ^~ XH xq+= "eH = h\ H` = 
24
1
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J#k# JOHQ}`=
Q}`G=

                                                                =   
30
1

40
1

24
1+ -

                                                                   =   
120

4 3 5+ -  = 
120
7 5-

                      =  
120
2  = 

60
1

                      ̀ > xO@ @H=  =  
1
60

1   =   60 xq+=  

    =  1 QO@

J=  1.8

 1. XH xx i K@ XH ~+xH @ H= 4 ~A, J^ xx i 
K@ H 12 ~A \#K "i^~ H Zx ~A i KQ~?

 2. W^~ ~ H XH xx 10 ~A i KQ~. "^\ J~ XH_ 15 
~A i KQ_. ~O_= J~ XH_ i K@ @H= ZO`?

 3. A, B =i C J# =Q~ XH xx =~Q 8, 12 =i 16 ~A i 
KQ~. g\ "^\ A, B W~=~ H 3 ~A x K# `~` B =ke 
"Q C, A ` H x K#. "i^iH P xx i K@ @H= ZO`? 

 4. XH `> h~ xO@ A ~H 10 xq+=, B ~H 20 xq+= 
@#. `> h~ "eH O@ C  ~H 15 xq+= @#. =_O\x 
XHi `~z#K Mm `># xO@ @H= ZO`?

 5. XH xx A J##`_ 20 ~A, B J##`_ 30 ~A i KQ~. P 
xH "iH aOz# "`= `600.  "i^iH XHHiH ZO` aOK#? 

 6. XH xx =yOK@ A, B =i C J# =QiH @H= =~Q 12,24 
=i 8 ~A. "~ =Q~ H XH ~A x K# `~` C =ke "Q 
qye# x K@ A =i B H @H= ZO`? 

 7. XH `> xO@  "^\ H~H 15 xq+=, ~O_= ~H 20 xq+= 
@#. ~O_ ~ `~z=OKQ Mm `> xO_@ @ H"O`?  

OH=:   C.P. = H#", S.P. = Jq# ^~, M.P. = QiO ^~, R = ~@,  
               P = J n = H=, A = "`=, C.I = KH=_.

3 H~ XHi `~z#K `> 
xO_ h\ H`
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J^= 1
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Q}
`
G
=

  `= J##k #\H H"#. a#= H ~= 100 J~# ^xx 
`= JO^~. 

  = =z#_, 
   =  = Jq#"  H#";            `= = =

H#"
X100

  Jq#" = 100{ %
100

X     H.". ;  H#" = 
100{ %

100 XJq# "
  #+= =z#_,
  #+= = H#"  Jq#".;                 #+`== 

#+=
H#"

X100

  Jq#" = 
100#+ %

100
XH.". ;      H#" = 

100#+ %
100 XJq# "

  QiO " O^ `yO|_#k `_ JQ#. 
  QiO " O^ W=|_# `_ `yOz# `~"` Q "# J=H " 

JO^~.  
  `yO = QiO^~ – Jq#".

  QiO^~ =
100

100 - `yO%
× J."; Jq#" =

100 - `yO%
100 × Q.^~

  H#" =
100 - `yO%
100 { %

× Q.^~; QiO^~ = 
100 { %

100 - `yO%
 × H.".

  `yO `= = 
`yO 

QiO ^~  ×  100

  =_ J##k
  (i) O=`~ KH=_, A = rP 1

100
n

+` j

  (ii) J~ O=`~ KH=_, A = 1 r
2
1

100
P

2n
+ ` j8 B

  (iii) = O=`~ KH=_, A = 
100
r1

4
1P

n4
+ ` j8 B

  ~Q^, A = rP 1
100

n
+` j ;  `~Q^, A = rP 1

100
n

-` j

  ~O_ O=`~ KH=_, ~=_H =^ =`= = r
100

P 2

` j

  A J##`x XH~A x = 
1 

A fH# ~A 

  ‘x’ ~A =yOK x = XH~A x × x.



2.1 iK=
2.2 u[= J#+H=
2.3  ^Q~ ^O`=

2.4  =$`=. 

2.1    iK=

~M Q}`= H. 1000 O=`~= ~" DlK Ja=$k 
~K|_#k. w J=~"# ^qH H$`, `=K< ^~ ~M 
Q}`=# `iH ^` ^OuH x~} WK~.

~M Q}`= =# rq`O XH =Y` +OKK#k. =Y=Q 
u[=# J<H q^=Q LyOKK<=. |[=Q Q 
q "=# u[=Q qlOz ̀ H#=K#. Jx u[= 
"`= "= P |l H "=Q#. u[= O|H} 
u[=#K "= H#Q#@ K =Q#. J@ HxK u[ 
P^~[= #O_ Z^\ j~=# O|= wz "=# H#Q#=#.

D ~Q=#O^ u[= J#+H=  "\ ^~=# 
QiOz `H<^=. 

47

^Q~ 
(H. 582  

497)
Q}` "` 
O^i# 
~xHQ# 
D# XH 
w Q}` 
A_. 
O|H} 

u[=# 
O|OkOz# 
q+= 
P# k@. 
O|H} 
u[ 

O|O^= 
D# 
~`< 
=|_ 
K#q.

2~M Q}`=
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J^= 2

48

Q}
`

G
=

   2.2 u[= J#+H= (Concurrency in triangles)
XH `= #O^ =_ H JO`HO> Z=Q ~Y# w=.    

 Zx q^=Q wQ=?  HOk q^=Q wQ=.

 (a) (b) (c) (d)
@= (a) #O^ AB ,CD, EF  =O`~ ~Y, H=# Jq  YO_OKH#=.
@= (b) #O^ AB =i CD  P =^, AB =i EF  Q =^ YO_OK H#K#q. 

H=# P, Q  ~O_ YO_# aO^=.
@= (c) #O^ P, Q, R  =_ YO_# aO^=.

J~` @= (d) #O^ P XH> YO_# aO^=. WH_ AB,CD,EF  XH aO^= 
'P ^~ =K#q. D ~Y# J#+H~Y (concurrent lines) JO^~. 'P' aO^=# 
''J#+H aO^= JO^~. 

XH u[=#O^ Hx =Y"# J#+H aO^= H=. "\x u[ Q~` 
HO^=, u[ O| HO^=, u[ JO`~ HO^= =i u[ i=$` HO^= Jx 
JO\~. W_ =#= D u[ aO^=# Z@ O^Q" K^=H=K<=. 

2.2.1 u[ Q~` HO^=
H@=#O^, ABC XH u[=. 
BC =^ aO^= D. AD x H=. 
WH_ 3ABC #O^ AD  XH =^Q`~Y. 
XH u[ j~= #O_ ^x Z^\ [= H =^ aO^= 

w|_# ~M YO_=# ''=^Q`~Y JO^~. 
H @=# Q=xOK=.  
3  ABC  AD,  BE, CF  =_ =^Q` ~Y. Jq G =^ 

YO_OKH##. D aO^=< Q~`HO^= JO\~. XH u[=x 
=_ =^Q`~Y J#+H=Q#. "\ J#+H aO^=# Q~`HO^= 
JO\~. nxx 'G Jx Qi~.  
Q=xH :       (i) Q~`HO^= u =^Q`~Y#  2 : 1 x+u qlOK#. 
  (ii) Q~` HO^= =H~} aO^= JQ#. 

A

B

F

D
Q

P
C

E

A

B

C

D

E FQ R

P

E

F
C

D
A

B
P

A B

C D

E F

A

B D C2O.g 2O.g
A

B D C

F E

G
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~M Q}`=
Q}`G=

2.2.2  u[ O|HO^=
H @=#O^, ABC XH u[=.
A #O_, BC H XH O|=# w=. 
BC H AD XH O|=. 
ADB ADC 900

+ += =  WH_ D =^aO^= H=# 
J=~O^. WH_  AD O|>` JQ#.                                  

   XH u[=#O^ j~= #O_, ̂ x H^~QQ [=# 
wz# O|=# 'O|>` JO\~. @= ABC  #O^  
AD,BE,CF =_ O|>`. Jq H =^ YO_OKH#K#q. 
D aO^=< O|HO^= JO\~. 

XH u[=x =_ O|>` J#+H=. "\ J#+H aO^=#  
'O|HO^= JO\~. 

O| HO^= H qq^ #= (Different positions of orthocentre)

                 

 (a) (b) (c)
O^~=(i) :    @= (a) #O^ ABC XH JH} u[=. nx    

      O|HO^= u[ JO`~ Q=#O^ LO_#. 
O^~= (ii) :  @= (b) #O^  ABC XH OH} u[=. nx    

      O|HO^= u[ O|H} j~= =^ LO_#.  
O^~= (iii) : @= (c) #O^ ABC XH JkH H} u[=. nx    

      O|HO^= u[   Q= #O^ LO_#.

2.2.3 u[ JO`~ HO^=
H@= #O^ ABC  XH u[=. 

A+  # AD ~O_ =Q=Q =kYO_#      
  KK#k.   BAD DAC+ += . 

WH_ AD x H} =kYO_# ~Y JO\~.

E

B

F
A

C
D

H

B

A

CD

A

CB

A

BD C
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J^= 2
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Q}
`

G
=

XH u[=x H}=# =kYO_# K ~M 
YO_=# H}=kYO_# ~Y JO\~. 

W_ H@=  3ABC x AD, BE, CF 
=_ H} =kYO_# ~Y. Jq I =^    

 YO_OKH#K#q.  
D aO^=< ''u[ JO`~HO^='' JO\~. 
XH u[=x =_ H} =kYO_# ~Y J#+H=, "\ J#+HaO^=# 

''JO`~ HO^='' JO\~.
2.2.4 u[ i=$` HO^= 

HOk `~Qu g~ O| =kYO_# ~Y# Qi <~Hx<~. 
u[=#O^ O| =kYO_# ~Y J#Q<q? 
HOk @=# ijeOK=. 

 (a) (b) (c)
@= (a) #O^ A #O_ BC H w|_# XH O|= AD J~` Jk BC x   

    =kYO_# K@^. 
@= (b) #O^ BC x AD =kYO_# KK#k. H=# BD=DC =i   

   BC H AD O|=QL#k.
@= (c) #O^ BC H w|_# O|~Y DX =i BC x DX =kYO_#   

      KK#k. BD=DC J~` ‘XD’ j~= A ^~  =@^. 
XH u[=x XH [=# O|=Q LO_ P [=# =kYO_# K 

~Y# 'O|=k YO_# ~Y JO^~.

 @=# Q=xOK=.

A

C
B

M

Q

R N

SP

O
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~M Q}`=
Q}`G=

WH_ ‘O’ =^ YO_OKH#K# PQ, RS =i MN J##q BC, AC =i       
AB  H =_ O| =kYO_# ~Y. 

 ‘O’ J##k i=$` HO^=. 
XH u[= H O|=kYO_# ~Y J#+H=. 

"\ J#+HaO^=# ''i=$` HO^= JO\~. 
Q=xH : (i) U^< XH u[= ABC #O^, i=$` HO^= 

(O), Q~`HO^= (G) =i O|HO^= (H) 
XH ~Y L#K ^xx ~ ~Y (Euler Line) 
JO\~. =i OG : GH = 1 : 2.

 (ii) `H=Q =[ u[=#O^ i=$` HO^= 
(O), JO`~ HO^=(I) O|HO^= (H), Q~` 
HO^= (G), XH aO^= =^ LO_#. 

2.3  ^Q~ ^O`=
2.3.1 ^Q~ ^O`=

XH O| H} u[=#O^ H~= gk =~=#, qye# ~O_ [= =~= 
"`=# =#=. 

 ABCD  #O^  C 90o+ =  J#H#=. 
BC a, CA b= =  =i AB c= .

^Q~ ^O`= H~=, a b c2 2 2
+ = .

Wk J<H =Ok Q}` "`K qq^ ^` ^~ 
x~OK|_#k. 

=#= XH  ^u ^Q~ ^O`= H 
x~} K^=.

^O`=: =#= H@= K#@Q 
[= (a b+ ) ` XH K`~=# wK^=. 

x~} :

XH K`~= H "= ^x [= 
H =~=  Jx =# `.

K`~ [= (a b)+  H  =~= (a b)2+ . 
@= #O_ (a + b)  [= Q Q K̀ ~ "=    
=(a b)2+  = I, II, III =i IV u[= "= + 
PQRS K̀ ~ "=.

A

CB

H~
=

a

b

q

c

Z`


I II

IIIIV

a            P              b

b

Q

a

b            R              a

a

S

b
c

c c

c

A

B C

M HE

Mc

Ma

Mb

Hc

Hb

Ha

Euler (1707-1783)
Switzerland
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`

G
=

i.e.,   (a b)2+  = 4 (O|H} u[= "=) + (PQRS K`~ "=)
 (a b)2+  =  4 2

1 a b c2# # +` j

 a b 2ab2 2
+ +  = 2ab c2+

 a b2 2` +  = c2

^Q~ ^O`= x~OK|_#k. 

^Q~ ^O`= 
C 90 ,o+ =  AB = 5 O.g., 

AC = 4 O.g., BC = 3 O.g.LO_#@ XH 
O|H} u[= ABC # xiOK=.  

P u[ [= =_ 
K`~=# xiOK=.

P K`~=# 1 K.O.g "= 
LO_#@Q z#z# K`~=Q 
qlOK=. 

z# K`~=# HOz, ^Q~ 
^O`=# x~OK=K#. 

ABPQ #O^ K`~= = 25
BCRS #O^ K`~= = 9
ACMN #O^ K`~= = 16
`ABPQ #O^ K`~= = BCRS #O^ K`~= OY +
                ACMN #O^ K`~= OY

^Q~ ^O`=# x~OKQ OY# ''^Q~ uk JO\~.
L^~} 2.1

 DABC  +B=900, AB = 18 O.g., BC = 24 O.g. J~# AC  _=# 
H#Q#=. 

^#
^Q~ ^O`= H~= AC2  = AB BC2 2

+

  = 18 242 2
+

  = 324 + 576
  = 900
 `  AC = 900  = 30 O.g.

L^~} 2.2
XH K`~= K@H` 40 O.g. "\ H~= _= "`= ZO`?
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~M Q}`=
Q}`G=

^# 
K`~ [= _=  ‘a’ J#H#=. AC XH H~=. 
 ABCD K`~O K@H`   = 4 a x@
 4a = 40 O.g. [^`O=]
 a = 

4
40  =  10 O.g.

XH K`~=x uH}= O|H}= =i H~= =#=  Jx =# 
`#. 

                  ABCD #O^  AC2  = AB BC2 2
+

  = 10 102 2
+  = 100 + 100

  = 200
 AC`  = 200

  = 2 100#  = 10 2

  = 10 1.414#  = 14.14 O.g. 
 H~= AC = H~= BD
   `   H~= "`= = 14.14 + 14.14 = 28.28 O.g.

L^~} 2.3
u[= PQR #O^ PT 

XH O|>`,  PQ = 25 O.g.,                                                                  
PR = 17 O.g. =i PT = 15 O.g. 
J~# QR = x O.g. x # H#Q#=. 
^#  @= #O_ QR = QT + TR.

H#Q# =#k : QT =i TR. 

PTQ O|H} u[= #O^,   
 PT XH O|>` PTQ 90o+ =  

^Q~ ^O`= H~=,PQ2  = PT QT2 2
+  PQ PT2 2` -  = QT2

 QT2`  =  25 152 2
-  = 625 - 225 = 400

 QT =  400  = 20 O.g.    .....(1)
J^ q^=Q O|H} u[= PTR #O^
^Q~ ^O`= H~=   PR2  = PT TR2 2

+

 TR2`  = PR PT2 2
-

  = 17 152 2
-    =  289 -  225 =  64

 TR = 64  =  8 O.g.    ..... (2)
(1) =i (2)  #O_ QR = QT + TR = 20 + 8 = 28 O.g.   

xO.g

P

Q R
T

25
O

.g 17O.g

15
O

.g
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=

L^~} 2.4
XH n~ K`~H~ = H` 40 g X 30 g Q L#q. P = A #O_ 

C H H~= g^Q #_z "o#K ZO` ^~= `Q< H#Q#=.
^#
^`O=:ABCD XH n~ K`~ = _= = 40g, "_ = 30g, B 90o+ =  
O|H} u[= ABC #O^
^Q~ ^O`= H~=, 
 AC2  = AB BC2 2

+

  = 30 402 2
+  = 900 + 1600

  = 2500
 AC`  = 2500  = 50 g,
A #O_ C H B ^~ " =# ^~= 
  = 30 + 40  =  70 g,
 `y# ^~=  = 70 – 50 = 20 g.

     1.    ~# ["|# QiOK=:
     (i)  XH u[=x =^Q` ~Y J#+H aO^= .............
  Z) JO`~ HO^=    a) i=$` HO^=      ) O|HO^=    _) Q~`HO^=
      (ii)  XH u[=x O|>` J#+H aO^= ..............
  Z) JO`~ HO^=    a) i=$` HO^=   ) O|HO^=    _) Q~`HO^=
     (iii)  XH u[=x H} =kYO_# ~Y J#+HaO^= ..........
  Z) JO`~ HO^=    a) i=$` HO^=   ) O|HO^=    _) Q~`HO^=
     (vi)  XH u[=x O|=kYO_# ~Y J#+H aO^= .............
  Z) JO`~ HO^=    a) i=$` HO^=   ) O|HO^=    _) Q~`HO^=
 2. XH =k[ u[=#O^ AB = AC =i B 65+ = c J~# `= _= Q 

[= Uk? 
 3. P =^ O|H}= Qey# u[= PQR. PQ=10 O.g., PR=24 O.g. QR # 

H#Q#=. 
 4. Wz# [= O|H} u[ [= JQ<? iK_=. AB = 25 O.g.,   

BC = 24 O.g., AC = 7 O.g.
 5. PQR u[=#O^ Q=25°, R=65° J~# DPQR XH O|H} u[= JQ<? 

PQ = 4 O.g. ,PR = 3 O.g. J~# QR # H#Q#=. 
 6. 15 g. _= Qey# XHxK## 12 g. Z`Q H\H =^ "|_#k. Jk 

Q_#O_ q x g ^~O LOK|_#k. x q= H#Q#=.  
 7. 10 O.g. [= Q =[ u[= H Z`# H#Q#=.

J= 2.1
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~M Q}`=
Q}`G=

 8. 12, 5 =i 13 OY ^Q~ uk JQ<? 

 9. WO\H ~OQ ""_  xK##, 16 J_Q Z ̀# 
=Ou H ~O_= JO`x H\H =^ `#@Q 
LOK#. P xK# HOk Q= WO\ #O_ 12 
J_Q ^~= L#k. J`_ ~OQ HH# 
==, XH H P xK## WO\#O_ 2 
J_Q ^~=Q <\"#. W_ xK# WO\H 
Zx J_Q Z`=~ K~#? 

2.4  =$`=

HOk == h Q iK". HOk == U PH~= L#" h= KQ"? 
 (a) H KH=
 (b) *f z=x JH KH=
 (c) ~ KO^_
Yz`=Q g ["| =$`". XH `=#O^ XH ~"# aO^= #O_ =# 

^~= P J# aO^= uiy#K U~_#k =$`=  Jx 
g `. 

=$`=  x~K#=
XH `= #O^ XH ~aO^= #O_ =# ^~O Q 

aO^= =^=< '=$`= JO\~. 
~ aO^=# '=$` HO^= JO\~. 
~ ^~=# '=$` "~= JO\~. 
@= #O^ 'O # HO^= Jx OA, OB, OC  # '"~= Jx JO\~.  

     WH_, OA = OB = OC = r

Q=xH: =$`=x "~=x =#". 

* (Chord) :

=$`= U"x ~O_ aO^=# H ~M YO_=# 
'* JO\~. 

@=#O^ CD, AB =i EF  * JQ#. 
WO^AB =$`HO^= ^~ =K# XH `H *. 
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`

G
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A

B A1

B1 A2

B2

L M
N

"= 
=$`HO^= ^~ = *# '"= JO\~. "= JxO\HO> _"# * 

JQ#.
@= #O^ AOB  =$` "=. 
AB H =^ aO^= 'O =i OA= OB = =$` "~=.
H=# "= = 2 × "~= (H) "~= = "= ÷ 2

Q=xH: (i) u "= H =^aO^= =$` HO^". 
     (ii) =$` "=x J#+H=. "\ J#+H aO^= =$` HO^=. 

=$` YO_#~Y
XH =$`= ̂ ~ =K, =$`=# ~O_ aO^= =^ YO_OK ~Y# =$`= H 

YO_#~Y JO\~. 
Wz# @=#O^ AB XH YO_#~Y Wk =$`=# A,B aO^= =^ YO_OKK#k. 

W_ YO_#~Y AB x HOk "Q [~=. W_ 
A1,B1, =^#, `~` A2 B2 =^ LO_#. 

=$` YO_#~Y AB HOkH [~QHk A,B 
 XH^xH XH\ ^Q~Q#. 

H=# A, B =^ ^~= x^#=Q `QK 
LO_#.

XH u YO_#~Y AB =$`=# XH XH aO^= L 
=^ `#. D u LM ~Y# '~~Y JO\~.
Wk =$`=# XH XH aO^= =^ `#. 

~ ~Y
=$`=# XH XH aO^= =^ ` ~Y# '~~Y JO\~. P aO^=# '~ 

aO^= JO\~.

=$` K=
@=#O^ AB XH *. AB * =$`=# ~O_ 

Q=Q qlOKK#k. 
=HQ= ALB =i AMB # K= JO\~. 

K=#  ‘
!

’ Q~` QiOK^~. 
z# K= ALB

!

 x J K= Jx,
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~M Q}`=
Q}`G=

^ K= AMB
!

x JkH K= Jx JO\~. 
=$` YO_=

 XH * =$`=# ~O_ Q=Q 
qlOK#.  XHH Q=# ''=$` YO_= 
JO\~.        
 JK=# Hey# Q=#  =$` 
YO_= JO\~. 

 JkH K=# Hey# Q=# n~ =$` 
YO_= Jx JO\~.

=$` H} Q=
XH =$` K=, ~O_ "~=` =|_ LO_ 

=$` Q=# =$`H} Q= JO\~. 

z# =$` H}Q= OALB x J=$` H} Q= 
(minor sector) JO\~. 

^ =$` H}Q= OAMB x JkH=$` H}Q= 
(major sector) JO\~. 

    J= 2.2

 1. ~# ["|# zOK=:

 (i) =$` HO^=#, =$` ikH =^Q ^~=# ............. JO^~.
 (A) =$`H} Q= (B) =$` YO_= (C) "= (D) "~=

 (ii) =$` "~=, "= =^Q O|O^= ...................
 (A) "~= = 2 × "=  (B) "~= = "= + 2
 (C) "= = "~= + 2 (D) "= = 2 ("~=)

 (iii) =$`= Ju^ *
 (A) "~= (B) =$` YO_#~Y (C) "= (D) ~~Y 

 2. ~O_ "= "`= 200 q.g. =$` "~=# O.g.  H#Q#=.

 3. =$`YO_= =i =$` H}Q=# x~zOK=. 

 4. =$` K=# x~zOK=. 

 5. =$`YO_# ~Y =i ~ ~Y# x~zOK=.

 =$` YO_=

A

Bn~ =$` YO_=

L

M
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Q}
`

G
=

 Ä Q~`HO^= : =_ =^Q` ~Y J#+HaO^=.
 Ä O|HO^= : =_ O|>` J#+H aO^=.
 Ä JO`~ HO^= : =_ H} =kYO_# ~Y J#+H aO^=. 
 Ä i=$` HO^= : =_ [= O| =kYO_# ~Y J#+H aO^=. 
 Ä =$`= : XH ~ aO^=#O_, =# ^~O Q aO^= =^" 

=$`=.
 Ä *: JO` aO^= =$`=Q XH ~M YO_=  * 
 Ä "=: =$` HO^= ^~ = *< "= JO^~. 
 Ä =$`= QO_ =K =$`=# ~O_ aO^= =^ YO_OK ~Y# =$` 

YO_# ~Y JO\~.    
 Ä =$`=# XH XH aO^= =^ `K = ~Y# '~~Y Jx, P aO^=# 

'~ aO^= Jx JO\~.
 Ä =$` YO_=  : =$`= H * =$`=# ~O_ Q=Q qlOK#. 
 Ä =$` H}Q=  : K=, ~O_ "~= =^Q =$` Q=# =$` H} 

Q= JO\~.

Q}` O H$`=
^Q~ uk

m2 + n2, m2 - n2, 2mn  WH_ m > n; n N!  J# x==# LyOz =#= 
J<H"# ^Q~ u^# H#Q#Q=. m = 2, n = 1 J~# m2 + n2 = 22 + 12 = 
5, m2 - n2 = 22 - 12 = 3, 2mn = 2 x 2 x 1 = 4.  5, 3, 4 XH ^Q~ uk. 
^Q~ uk H Q}[= _ ^Q~ u^ JQ#.
L^~} (5, 3, 4) H Q}[=: (10, 6, 8), (15, 9, 12), (20, 12, 16) ....... 

_ ^Q~ u^.
WOH# Hx ^Q~ u^# H#Q#Q~?



3.1  iK=
 u k#= =#= "~ uH ^~#, W`~ =^= ^~# 
qq^ ~H= =K~=# OY ~= K<=. 

 =# ̂ Ox P~ L`u, OK [<, qq^ ̂ = kQ=` 
=i ZQ=`, XH ~+O ~ xez ~# q^~ OY, 
=^O Kx~# "i q=~= "^Q =K~= WO^ 
LO_=K#. 

   D =K~=xO\# =#= OY# Ly<=. D OY< 
^`O= JO\~. D ^`O= x~ fH#@ LQ_#. 
u ~x rq`O# D ^`O= XH =Y` +<~. H=# 
J=~"# =i Yz`"# =K~=#, ^`O= #O_ O^@ 
Z\ `H#@ K =Y=. 

HOz# ^`O= K^=@ J~O KH#@ =i 
ijeOK@ J#=Q LO_H=K#. H|\ ^`O=# qq^ 
^` JOkOK@ H~ *Q`Q HiOK=#. XH ^~} =H _ 
^`O=# J~O KHx, ̂ x #O_ HO` =K~= O^QQ#@Q 
LO_=#. 

3.1 iK=

3.2 #:# \H# `~K@  #i=~

3.3 =sH$` ^`O=# Q" =i 
#:# |l# w@

3.4 ^~} =$` ~M@=# xiOK@

3.5  HOn # H`

59

P~.. +~
(17 |=i 1890  

29  1962)

^+ ^O`= 
W+=` ''+~ 

OYH =# 
ikOK@ 

#H<#. W`_ 
1915  1919 =^ 

H= Q}`, 
uH = 
L^_Q 

xK#. 
i^# 

~H# 
^$zH`, 

q$u# W`_ 
LyOz# 
q^#=< <_ 
OK=O`@# 
Ly<~. 
D## ''P^xH 
OYH ` 
Jx JO\~.

3^`O=# LyOK@
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Q}
`

G
=

3.2  #:# \H# `~K@# Q~KH#@
 =#= 7= `~Qu #:# \H# `~K_O <~Hx<=. 
Q~KO^= !

3.2.1 =_ ^`O=# (ungrouped data) #:# \H
L^~} 3.1

 HO^ W=|_# ^`O=# #:# \H# `~K=.
 15, 17, 17, 20, 15, 18, 16, 25, 16, 15,
 16, 18, 20, 28, 30, 27, 18, 18, 20, 25,
 16, 16, 20, 28, 15, 18, 20, 20, 20, 25. 

 ^#
  #:#\H HO^ W=|_#k :

OY 
(x)

Q}# Q~ #:#=
(f)

15 4

16 5

17 2

18 5

20 7

25 3

27 1

28 2

30 1

"`= 30

3.2.2 =sH$` ^`O=# (grouped data) #:# \H `~ K@
L^~} 3.2

 XH Q}` sH 50 =Ok q^~ 100 =~ Q# "~ `KH# =~ 
HO^ W=|_#q. 
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^`O=# LyOK@
Q}`G=

 43, 88, 25, 93, 68, 81, 29, 41, 45, 87, 34, 50, 61, 75, 51, 96, 20, 13, 18, 35,
 25, 77, 62, 98, 47, 36, 15, 40, 9, 25, 39, 60, 37, 50, 19, 86, 42, 29, 32, 61,
 45, 68, 41, 87, 61, 44, 67, 30, 54, 8.

  ^`O=# `~Qu JO`~=# LyOz #:# \H# `~ K=. 
 ^#

 "`O q= OY  = 50
 "  = Qi+ q=  Hx+ q= 
  = 98 – 8 = 90
W_ ^`O=# 10 `~Q`Q qlOK^=.  

`   ̀ ~Qu JO`~= H i=}= =  
"

`~Qu JO`~= OY  

  = 
10
90 9=

Q}` sH 50 =Ok q^~ Ok# =~ #:# \H W LOk :

`~Qu
JO`~= Q}# Q~ #:#= (f)

0 - 10 2

10 - 20 4

20 - 30 6

30 - 40 7

40 - 50 9

50 - 60 4

60 - 70 8

70 - 80 2

80 - 90 5

90 - 100 3

"`= 50
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=

 D q^OQ ^`O=# =sHiOz, \H O^ O^ ~K=K#. 
`~Qu 

JO`~=
0-10 10-20 20- 30 30-40 40- 50 50- 60 60- 70 70- 80 80-90 90-100

#: 
#=

2 4 6 7 9 4 8 2 5 3

3.3   =sHiOz# ^`O=# (Grouped Data) # z`= =i #:# 
|l # w@: 

 Wz# ^`O=# ~v z`=Q Qh, ~M@=Q Qx QiOK=K#. ^x< 
~Mz`= (graphs) JO\~. ^`O=# ~M z ̀=Q K@=#, K^=@ PH 
HeyOK#, `= == =Q J~= KHQ=. g\x J<H ~H=Q ~M 
z`= K=K#. D J^= #O^ =#= ~O_ ^`# `H=K<=. 
Jq 

 (i) # z`=  (Histogram)
 (ii) #:# |l (Frequency Polygon)

3.3.1  # z`=
  XH JO` "O^x #:# q[## ~M z`= ^~ K @=<      
''# z`= JO^~. 

 # z`=#O^, n~K`~= (Bars) # =~Q XH ̂ x H# XH\ w=#. 
J#Q, # z`=#O^, n~K`~=, `~Qu JO`~= x|_ LO_#. n~ 
K`~= "= #:#= J#`= LO_#.
3.3.1  (a) JO`"O^x #:# q[# (continuous frequency distribution) 

# z`= w@. 
^u 
"@ 1 : ^`O= JO`"O^ ~O LO>, ^xx JO`"O^x ~O 

"=#. 
"@ 2 :  X-JH= `~Qu JO`~=# ~# =}= fHx QiOK=
"@ 3 : #:#=# Y-JHO ~# =}= fHx QiOK=. 
"@ 4 : `~Qu JO`~=# P^~=Q#, #:#=# Z`Q# fHx 

n~K`~=# xiOK=. 

 HOk L^~} # z`=# Z@ w^~ q=iOK|_#k.  
L^~} :  3.3

 XH sH 100 =Ok q^~ Ok# =~ HOk \H W=|_#q. nxH 
# z`=# w=. 
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^`O=# LyOK@
Q}`G=

=~ 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

q^~ 
OY 5 10 15 20 25 12 8 5

 ^#

 `~Qu JO`~= 10 =~ =# JO`~= Hey L#q. g\x X-JH= 
QiOK=. q^~ OY# Y-JH= ~#  LyOz QiOK=. # z`= 
HO^ w|_#k. 

@=. 3.1

Q=xH:  \H n~K`~= (bars) Jx =~Q w|_#q. n~ K`~= 
_=, "\ #:#= J#`= L#q. `~Qu JO`~= =#=Q 
L#O^#, n~K`~= "= "\ #:#= J#`= L#q.  

3.3.1 (b) `~Qu JO`~= =~Q #_ # z`= w@
L^~} 3.4

 XH J_qx K@ Z ̀ W W=|_#. Wz# ^`O=# # z`=# 
w=. 

Z` (g@~) 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55

K@ OY 10 15 25 30 45 50 35 20
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^# 
 D =, W=|_# `~Qu JO`~= =~Q =. nxH Wz# q^OQ< # 
z`=# wz#K `~Qu JO`~= =^ Mm U~_#. J~` # z`=#O^ 
n~K`~= =~Q LO_=#. H=# `~Qu JO`~=# =~Q "=#. nxH 
=# XH J=iH H~H= (adjustment Factor) J=~=. 

 J=iH H~H=  = 
2
1  [(`~Qu JO`~= kQ= ^)          

           (^xH =O^ `~Qu JO`~= ZQ= ^)]

  =  
2
1  (21 – 20) =  0.5

  `~Qu JO`~=#O^, =#= u kQ= ^ #O_ 0.5 # f", u ZQ= 
^ #O^ 0.5 _=#. H=# Wz# \H# =#O W =i "=#. 

Z` 
(g@~) 15.5-20.5 20.5-25.5 25.5-30.5 30.5-35.5 35.5-40.5 40.5-45.5 45.5-50.5 50.5-55.5

K@ OY 10 15 25 30 45 50 35 20

W_  \H JO`"O^x #:# q[#Q =i#k. # z`= HO^ w|_#k. 

@= 3.2
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^`O=# LyOK@
Q}`G=

JO`~=# lQ*Q 
~Y` zOK^~

Q=xH: # z`= (@= 3.2)  X-JH=#O^ 
"^\ q= 15.5 #O_ ~O=QK#k. H=# 
= aO^= =^ XH =H ~Y (kink)w|_#k. nxH             
~M z`= = aO^= #O_ HO_, 15.5 #O_ 
~O=QK#k Jx J~=. 

3.3.2  #:# |l 
#:# q[## ~Mz`= zOK =~H ^u  #:# |l. 

 W=|_# JO`"O^x ^`O=# # z`=# w=.  Q= H 
H# L# n~K`~= =^ aO^=# QiOK=. D =^ aO^=xO\x =~Q 
~M YO_=K He#, |l U~_#. D |lx #:# |l JO\~. 
|l H ~O_ z=~# `xiQ #:#= H kQ= ^, ZQ= ^ 
=~ w=#. 

  #:# |lx ~O_ q^=Q w=K#
 (i) # z`=# LyOz w@
 (ii) # z`= O_ w@ 

3.3.2 (a) # z`=# LyOz #:# |l w@
w ^u
"@ 1 : Wz# ^`O=#O_ #:# q[# K, # z`=# w=.
"@ 2 : # z`=x n~ K`~=  Q =^ aO^=# ~M 

YO_=K H=. 
"@ 3 : ~O_ `~Qu JO`~=#, "\ #:#= # (0) Q# TOz, 

"\ XH\ "^\ n~ K`~=# Z_= H#, ~O_=k z=i n~ 
K`~=# _ H# QiOK=. D `~Qu JO`~=# TOz# 
`~Qu JO`~= JO\~. 

"@ 4 : TOz# `~Qu JO`~=` "^\ =i z=i `~Qu JO`~=# 
He #:# |lx iK=. 

L^~} 3.5
 HO^ W=|_# ^`O=# # z`=  #:# |lx w=. 

`~Qu JO`~= 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

#:#=: 4 6 8 10 12 14 7 5
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  ^#
 @= 3.3 K#@ i#  ̀ ~Qu JO`~=# X-JH=#, #:#=# 
Y-JH=# fH#=. 
   Wz# ^`O=# # z`= w=. =~Q L# n~ K`~=  Q= 
=^ aO^=# QiOK=. TOz# `~Qu JO`~= 010 =i 90100  
_ =^ aO^=# QiOK=. =^ aO^=# H=. |l H ~O_ z=~ 
010 =i 90100 =^ aO^=` H|_#q. W_, =# H=# #:# 
|l U~_#k. @= 3.3# ijeOK=.

$ì

@= 3.3
L^~} 3.6

 # z`=# LyOz HOk ^`O=# #:# |l w=.

`~Qu JO`~= 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60

#:#= 5 10 25 16 12 8

  ^#
 @= 3.4 K#@Q ~# ` X-JH= `~Qu JO`~=#, Y-JH= 
#:#=# QiOK=. 
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^`O=# LyOK@
Q}`G=

 Wz# ̂ `O=# # z`=# w=. W_ n~K`~= Q= =^ 
aO^=# QiOK=. TOz# `~Qu JO`~= (-10) - 0 =i 6070 fH#=. 
=^aO^=# H=. |l z=~# TOz# ̀ ~Qu JO`~= (-10) - 0 =i 
6070 =^ aO^=` H=. W_ =# #:# |l U~_#k. (@= 3.4 
K_=) 

@=. 3.4

Q=xH : Hx O^~= TOz# ̀ ~Qu JO`~= LO_=. L^~}  q^~ 
XH sH Ok# =~, D q+O #HO> z# `~Qu, J`kH =~ HO> 
^ `~Qux TOK=. WO\ O^~= ~M YO_= z=~#, "^\, z=i 
n~K`~= Z` =^ aO^= =^ w=#. 

L^~} 3.7
  Q=xH# LyOz HOk L^~} #:# |lx w^=. 

`~Qu 
JO`~= 

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

#:                 
#= 

5 4 6 8 5 7 4 9 5 7
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^#
 X-JH= ̀ ~Qu JO`~=#, Y-.JH= #:#=# QiOK=. ̂ `O=# 
# z`=# w=. n~K`~=  Q=x =^ aO^=# QiOz, "\x 
H=. #:# |l z=i JOK, "^\ =i z=i n~ K`~= Z` 
=^ aO^=` H=. 

@= 3.5

3.3.2 (b) # z`=# LyOKO_ #:# |lx xiOK@
w ^u
"@ 1 : #:# q[# \H #O^, `~Qu JO`~= =^ aO^=# 

HOK=.
"@ 2 : `~Qu JO ̀~=# X-JH=#, #:#=# Y-JH=# 

QiOK=.
"@ 3 : #:#=# ^xH O|OkOz# `~Qu JO`~= =^ aO^= =^ 

QiOK=.
"@ 4 : ~M YO_=` D =^ aO^=#, =~Q H=.
"@ 5 : |lx iK@, ^x z=~# X-JH= HOk `~Qu,  

`~Qu =^ aO^=` H=. 



69
69

^`O=# LyOK@
Q}`G=

L^~} 3.8
HOk ^`O=# #:# |lx w=.
`~Qu 

JO`~= 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

#:#= 4 6 8 10 12 14 7 5

 ^# :

 X-JH= `~Qu JO`~=#, 
Y-JH= #:#=# QiOK=. 
TOz# `~Qu JO`~= 010 =i 
90100# #:#= '0 LO_#@ 
fH#=. ^`O=# \H ~K=. 

H## \H# LyOz,     
A (5, 0), B (15, 4), C (25, 6),

 D (35, 8), E (45, 10), F (55, 12),
 G (65, 14), H (75, 7), I (85, 5)
 =i J (95, 0). aO^=# 

QiOK=. =#= AB, BC, CD, DE, EF, FG, GH, HI, IJ He# =# H=# 
#:# |l ABCDEFGHIJ U~_@# 3.6  K|_#k. 

@= 3.6

`~Qu 
JO`~=

=^ 
aO^= #:#=

0-10 5 0
10-20 15 4
20-30 25 6
30-40 35 8
40-50 45 10
50-60 55 12
60-70 65 14
70-80 75 7
80-90 85 5
90-100 95 0
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J= 3.1
 1. HOk ^`O=# # z`= w=.

`~Qu JO`~= 0-10 10-20 20-30 30-40 40-50 50-60

#:#= 8 12 6 14 10 5

 2. HOk ^`O= O` # z`= w=. 

XH ZH~ kQ|_ 
(HO\)

11-15 16-20 21-25 26-30 31-35 36 - 40

= OY 3 5 18 15 6 4

 3. XH HH\ P@x H OY ^`O= W=|_#k. nxH # z`= 
w=. 

= (OII) 10-19 20-29 30-39 40-49 50-59 60-69

H OY 4 6 12 10 8 2

 4. XH Q==x KH~ "kQ q=~= HiOK|_#q. 

= (OII) 10-20 20-30 30-40 40-50 50-60 60-70

"kQ OY 3 6 13 20 10 5

   ^`O=# # z`= O` #:# |lx w=.        
 5. HOk ^`O=#, # z`=#, #:#|lx xiOK=.

`~Qu JO`~= 0-10 10-20 20-30 30-40 40-50 50-60

#:#= 7 10 23 11 8 5

 6. 150 =Ok q^~ x# |k` (Intelligence test) sH "i u        
\H~K|_#k. nxH # z`=#, #:# |lx w=. 

*zH 55-70 70-85 85-100 100-115 115-130 130-145

q^~ OY 20 40 30 35 10 15

 7. HOk ^`O=# # z`=# LyOz, #:# |lx w=.

`~Qu 
JO`~= 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

q^~  
OY 9 3 4 6 2 3 4 5 7 8
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^`O=# LyOK@
Q}`G=

 8. HOk ^`O=# # z`= O_ ## |lx xiOK=.

= OII  0-10 10-20 20-30 30-40 40-50 50-60 60-70

= OY 6 11 25 35 18 12 6

 9. HOk ^`O=# # z`= O_ #:# |lx xiOK=. 

`~Qu JO`~= 30-34 35-39 40-44 45-49 50-54 55-59

#:#= 12 16 20 8 10 4

 10. 40 =Ok q^~ XH POQ sH Ok# =~ (50 =~) HO^ 
W=|_#q. D ^`O=# # z`= =i #:# |lx w=.

  29, 45, 23, 40, 31, 11, 48, 11, 30, 24, 25, 29, 25, 32, 31, 22, 19, 49, 19, 13,
  32, 39, 25, 43, 27, 41, 12, 13, 32, 44, 27, 43, 15, 35, 40, 23, 12, 48, 49, 18.

3.4  ^~} =$`~M @=# xiOK@. (Construction of Simple Pie Chart)
@= 3.7 =i 3.8 K#@Q =$`H~ @= ^`O=# W=_O, 

g~C_< K~?

  @= =kiQ w|_# @=# =$` ~M 
@= JO\~. XH =$` ~M@= XH "`=#, ^x 
Q= =^Q OO^=# zOK#. WH_ =$`=#, 
=$` YO_=Q qlOK^~. u =$` YO_=, Jk zOK 
=K~=# J#`= LO_#. =$` YO_= pie 
x =H ~= LO_@=# nxx pie chart JO\~. 

XH ~ q^i XH ~A (24 QOII) 
Q_ ==.

qq^ \.q. K# K H.

@= 3.7 @= 3.8

Pie J##k XH 
J"iH< =O@H=
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J^= 3

72

Q}
`
G
=

 L^~} =$` ~M@= ''3.7

  = 
x^= QO@
XH i ~A

  = 
8 QO@
24 QO@ =  

3
1

 H=#, D =$` YO_=, =$`= 
3
1  = =O`Q w|_#k.

  = 
~ Q_# QO@

XH i ~A

  = 
6 QO@
24 QO@ = 

4
1

H=#, D =$` YO_=, =$`= 
4
1  = =O`Q w|_#k. 

  = 
P@_ QO@
XH i ~A

  = 
3 QO@
24 QO@ = 

8
1

H=#, D =$` YO_=, =$`=  
8
1  = =O`Q w|_#k.  

  = 
WO\ x K QO@

XH i ~A

  =  
3 QO@
24 QO@ = 

8
1

H=#, D =$` YO_=, =$`=  
8
1  = =O`Q w|_#k.  

  = 
W`~= LyOK QO@

XH i ~A

  =  
4 QO@
24 QO@ = 

6
1

H=#, D =$` YO_=, =$`=  
6
1 = =O`Q w|_#k.   

## Jx a#=# _=, 

 "`=  =  3
1

4
1

8
1

8
1

6
1+ + + +

  = 
24

8 6 3 3 4+ + + +  =  
24
24  = 1.

 Jx a#= "`= ''1 H =#=. WH_ XH q^i XH~A Q_ ==# 
=$` ==` K|_#k. i =$` "=# '1Q fH=_O [iy#k. q^iH 
qq^ H~H==# J#`= HOz =$` YO_= K_= [iy#k. D J#` 
Q=# H} H` ^~ _ HOK=K#. =$` HO^= =^ Jx H}= "`= 
360° H=# =#= u =$` YO_=# H} H` ^~ K=K#. 

x^= QO@# zOK
=$` YO_= H J#`=

~ Q_# QO@# zOK 
=$` YO_= H J#`=

P@_ ==# zOK =$` 
YO_= H J#`=

WO\ x K ==# zOK 
=$ ̀ YO_= H J# ̀=

WO\ x K ==# zOK 
=$ ̀ YO_= H J# ̀=

3

3

3

3

3
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^`O=# LyOK@
Q}`G=

 HOk L^~}, H} H`# LyOz =$` ~Y @= (pie chart) xiOK@ 
Z\ q=iOK |_#k. 

L^~} 3.9

 XH q^i XH ~A `# ==# qq^ # Z qxyOK K<_ HO^ 
W=|_#k. H} H`# LyOz =$` ~M @=# (pie chart) xiOK=. 

H~H== x^ ~ P@ WO\x W`~=

x QO@ 8 6 3 3 4

^#

 XH ~Ax 24 QOII K qq^ # JxO\x 360°.Q =~H#=. x^= 

== 8 QOII, H=# nxx 
24
8 3600

# =120° Q zOK=. 

H=#, x^= ==# zOK =$` YO_ HO^ H}= 120° Q LO_=#.

J^ q^OQ, ~, P@, WO\x, =i W`~= qxyOK ==# 

W^ q^OQ _w HOz =$` YO_ HO^ H}=Q =~@ HOk \H W=|_#k.

x x QO@ HO^ H}=

x^ 8
24
8 3600

#  = 1200

~ 6
24
6 3600

#  = 900

P@ 3 360
24
3 0

#  = 450

WO\x 3 360
24
3 0

#  = 450

W`~= 4 360
24
4 0

#  = 600

"`= 24                      3600

 =$` ~M@= w@

 h J#"# "~=` =$`= w=. P =$`=#O^, U^ XH "~= 
=^ ~OaOz HO^= =^ 120° QiOz ~O_= [= w=. D =$` YO_= x^= 
==# zOK#. 
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J^= 3

74

Q}
`
G
=

D [=#O_, # wz# 
q^OQ< =$` YO_= 90° LO_#@ 
=~H\ w=. Wk ~ 
Q_# ==# zOK#. 
W^ q^OQ Jx JO= =$` 
YO_=# wK^=. .

D =$` YO_= qq^ 
~OQ "@ =# JO= 
=^ `_ K=K#. i 
K|_# =$` ~M @= H 
@= K|_#k.

Q=xH: =$` ~M@=, qq^ JO=# =$` YO_= K`# =i JO= 
"`=# =$`= K`# zOK^~. HO^==^ H} "`= 360° # JO= 
q= J#Q}OQ qlOK=#. 

XH JO=H HO^H}=  = JO= q=
"`= q=  #  3600

Hx O^~= JO=# `= `e^~. J@=O\ == HO^ 

H}= =  
JO= H `=

100  #  3600

Wz# ^`O=# =$` ~M@= xiOK q^=
 1. # K# `=# LyOz, u JO=# HO^ H}=# HOK=.
 2. J#"# "~=` XH =$`=# w=.
 3. P =$`= J_=Q XH "~=# w=.
 4. P "~=#O_ "^\ JO= H HO^ H`` =$` YO_=# w=. 

nx#O_ ~O_= JO=# HO^ H` QiOz "~= wz =$` YO_=# 
w=. D q^OQ Jx Q= =$` YO_= w=..

 5. Jx Q= "~~Q ~OQ "=.
 6.  zH "=.
 7. JO=# ~ @=.

 D q^OQ Wz# ^`O=# =$` ~M @= wQ= 

@= 3.9
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^`O=# LyOK@
Q}`G=

L^~} 3.10
HOk \H XH @O| <i Y~ q=~= W=|_#q. 

q=~= P~= WO\ J^ |@ K^= ^ W`~= 

Y~ 
(~) 4800 2400 1600 800 1000 1400

 ^`O=# =$` ~M @= w=.
^#
HOk q^OQ u JO=# HO^ H}=# HOK= :

q=~= Y~ 
(~) HO^ H}= 

P~= 4800 360°
12000
4800

#  = 144°

WO\ J^ 2400 360°
12000
2400

# = 72°

|@ 1600 360°
12000
1600

# = 48°

K^= 800 360°
12000
800

# = 24°

^ 1000 360°
12000
1000

#  = 30°

W`~= 1400 360°
12000
1400

#  = 42°

"`= 12000 360°

  HOk q^OQ =$` ~M@= wK^=. 
XH @O| <i Y~

@=  3.10
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J^= 3

76

Q}
`
G
=

L^~} 3.11

 XH ~ ^= `~Qu e`= W L#q. 

e`= ^= } 
Lf~ 

kf } 
Lf~ 

`$f } 
Lf~ 

Lf~ 
Hx"~

q^~ Lf~` 
`= 

25% 35% 30% 10%

  =K~=# =$` ~M @= w=. 
^#

JO=# HO^H}= =  
JO= H `=

100  #  3600

qq^ JO= HO^H}=# HOK^= :

e`= q^~ `= HO^H}= 

^= } Lf~ 25%   
100
25 3600

#   =  900

kf } Lf~ 35%  360
100
35 0

#   = 1260

`$f } Lf~ 30%      360
100
30 0

#  = 1080

Lf~ Hx"~ 10%    360
100
10 0

#  =  36°

"`= 100%                              3600

=# H=# =$` ~M@= HOk q^OQ wK^=

^= `~Qu sH e`=

@= 3.11

= G
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^`O=# LyOK@
Q}`G=

J= 3.2
 1. QO^< H Qu `= (progress card )  =~ W L#q.

~O= `q= POQ= Q}`= =# = OH =

=~ 72 60 84 70 74

  J`_ qq^ ~O= Ok# =~ =$` ~M @= w=.
 2. 8= `~Qu 36 =Ok q^~ H~. "~ qq^ O=  Q L<~. 

O= Q}`= Z<... *.P~.. \
q^~ OY 12 6 10 8

   ^`O=# =$`~M @= K=. 
 3. XH =u Q$= #O^ qq^ + =\_ q^~ OY HO^ W=|_#q. 

~O= `q= `Q =O H#_ POQ= W`~= 

q^~ OY 36 12 9 6 5 4

  D ^`O=# =$`~M @= K=. 
 4. XH ~x 8= `~Qu qq^ Ja~K (hobbies)  # "i OY 

W=|_#k. =$`~M@= w=.
Ja~z Ow`= = <@= <@H= O=
q^~ OY 20 25 27 28 20

 5. XH q= = HOk =# Hey#k. ^`O=# =$` ~M @= 
K=.

= |OQ~O = "O_ ~y lO
|~= 60 100 80 150 60

 6. XH Hi JOQ_ XH~A qq^ ~H= ^~= J=HO (~) D 
q^OQ [iy#k. ^`O=# =$` ~M @= K=.

~H= ^~} ~>  ~> HH a\ W`~= 
" (~) 320 80 160 120 40

 7. XH H=# JK "@ XH K~} H~ K# Y~ W W=|_#k. 
~H= Hy`= =^} O_OQ K~= ~b
Y~ 25 12 6 9 8

    ^`O=# =$` ~M@= K=.
 8. XH == ^~_ === K# Y~ q=~= W=|_#q. 

~H= ^H Z~= q`#= =O^ h\ ~^ 
"`= ~II 2000 1600 1500 1000 1100

   ^`O=# =$` ~M@= K=. 
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J^= 3

78

Q}
`
G
=

 9. XH [O` ^~#  900 } L#q. "\ q=~= W=|_#q. 

=# =$Q ~ 
[O`=  q x=OK 

[O`=
h\ 

[O`=
_
}

} OY 400 120 135 170 75

  D ^`O=# =$` ~M @= K=
 10. XH HOh XH OII `~K qq^ ~H= "#= OY W=|_#k. 

D ^`O=# =$` ~M@= K=. 

"#= @~ "\~ H H~ r "#
OY 3000 4000 1500 1000 500

 11. XH P~= L# +H q= `= HOk \H W=|_#k. D ^`O=# 
K =$` ~M @=# w=. 

+H= \< H= O_ ^~= q@q# q#~
`= 30% 10% 40% 15% 5%

 12. qq^ ~K (flavours) S H"# W+_ XH ~ q^~ `= HOk 
\H W=|_#k. nxH =$` ~M@=# w=. 

~K (Flavours) KH\ "< i W`~=

q^~ `= 40% 30% 20% 10%

 13. XH ~ q^~ ~ =K@ qxyOK } ^#= 
q=~= HO^ W=|_#q:

} q^= | H #_H @~ H~

q^~ `= 40% 30% 15% 10% 5%

   ^`O=# =$` ~M@=# w=.
 14. ~[<| ̀ # P^= 20% WO\ J^, 30% P~=#, 10%  K^=, 

25% ^ K#. qye#k W`~ Y~ LyOK#. D =K~=## =$` 
~M @= K=.

 15. XH ~+=x qq^ =~= x"i `= HOk \H W=|_#k.

x"i 
=sH~} ==^~ == 

b Hi "}[ 
x"~ W`~

`= 40% 25% 12.5% 10% 12.5%

    =K~=# =$` ~M@= K=.
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^`O=# LyOK@
Q}`G=

3.5  HOn # H` 

 Wz# =_ ^`O=# \H ~K@ ^~, =# P q[# H ^~} ~= 
=`" `e#. WOH +=Q `H"O> P ^`O=# ZxH K|_# XH 
OYQ K=#. P ^`O= H =Y`=#  XH `H q= ^~ KOz# 
WOH LH=Q LO_#. D q^OQ "`= ^`O=# iQ}OK H`< HOn 
# H` JO\~. Jq

(i) JOH=^=  (ii) =^Q`=   =i  (iii) H= 

3.5.1 JOH=^= (Arithmetic Mean (A.M))

 JOH=^= J##k ~ "`=#, ~ OY =^Q x+u.

3.5.1. (a) =sHiOK|_x ^`O=# JOH=^=

, ,, ,x x x x
n1 2 3 g  K~~t x  n zH JOH=^=# x  Jx zOK^~. nxx   

x   = 
n

x x x x
n1 2 3

g+ + + +  Jx "~.  

Q}`=#O^ "`=# zOK 

@  w JH~= R  (Sigma) # 

LyOK^~. D OH`= ^~ 

, ,, ,x x x x
n1 2 3 g  # x

i
i

n

1=

/  Jx (H) x
n
xiR=

Jx zOK^=.  

Q=xH: JOH=^=# ~i Jx _  
     JO\~. 

L^~} 3.12

 XH sH 10 =Ok q^~ Ok# =~ W L#q. 15, 75, 33, 67, 76, 54, 
39, 12, 78, 11 JOH =^=# H#Q#=. 

^#
 WH_, ~ OY, n = 10
 JOH=^=  =  x  = 

10
15 75 33 67 76 54 39 12 78 11+ + + + + + + + +

 x  = 
10
460  = 46.

R  Q~# QiOz WOHO`

 k
k 1

3

=

/  = 1 + 2 + 3 = 6

 n
n 3

6

=

/  = 3 + 4 + 5 + 6 = 18

 n2
n 2

4

=

/  = 2 × 2 + 2 × 3 + 2 × 4 = 18

 5
k 1

3

=

/  = 5
k 1

3

=

/ × k0

  = 5 × 10 + 5 × 20 + 5 × 30

  = 5 + 5 + 5 = 15

 1k
2

4

K
-

=

^ h/  = (2 – 1) + (3 – 1) + (4 – 1) = 6

=

=

=

=

=
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J^= 3

80

Q}
`
G
=

L^~} 3.13
9, 6, 7, 8, 5 =i x  ~i 8 J~# x q= H#Q#=. 
^#
Wz# q= 9, 6, 7, 8, 5 =i x, WH_ n = 6.
`= H~= JOH=^=    =  x = x

6
9 6 7 8 5+ + + + +  = x

6
35 +

 ̂ `O= H~=  JOH=^= ,  x  = 8
  H=#, x

6
35 +  = 8

  i.e. 35 + x = 48
    x = 48 – 35 = 13.

L^~} 3.14
 XH `~Qux 10 =Ok q^~ ~i Z` 166 O.g. Jx HOK|_#k. J~` 
iKz#_ XH q= 150 O.g.  |^Q 160 O.g. fH|_#k Jx `e#k. 
~# ~i Z`# H#Q#=. 

^#
 WH_, x  = 166  O.g =i n= 10 
 =#x  = 

n
xR  = x

10
R

 i.e. 166 =  x
10
R  (H) Rx = 1660

 `# Rx = 1660
 ~# Rx  = `# Rx – `CQ "|_# q= +  ~# q=
  = 1660 – 160 + 150 = 1650
H=#, ~# JOH=^=  = 

10
1650  = 165 O.g.

3.5.1 (b) =sH$` ^`O= (grouped data) # JOH=^=
 =sH$` ^`O=# ~O_ q^=Q JOH=^=# H#Q#=K#. Jq, 

 (i)  ̀H ^u   =i   (ii) TOz# JOH=^= ^u 
(i)  JOH=^=# HOK@ (`H ^u)
 =# HOk #:# q[# W=|_#k J#O^=. 

K~~t x1 x2 x3 g xn 

#:#= f1 f2 f3 g fn 

 D \H# HOk q^OQ q=iOK^=
nx q=  x1  , f1   =~=z#k.
  x2 ,  f2  =~=z#k. 
  x3 , f3  =~=z#k. 
  ggggg

  ggggg

  xn , fn  =~=z#k. 
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^`O=# LyOK@
Q}`G=

WH_   , ,, ,x x x x
n1 2 3

g  J##q x H "~~ q=.
WH_, ~ OY#  N K z=

(i.e.,) f f f f
n1 2 3

g+ + + +  = N  (H) 
i

n

1=

/ fi = N

 ijeOK=# q= "`=
= (x1 + x1 +x1 + .... + f1 ~) + (x2 + x2 +x2 + .... + f2 ~ ) +....+ (xn + xn +xn + ... + fn ~)
= f x f x f x

n n1 1 2 2# # #g+ + +  = f x
i i
R

 H=#,  x  = 
ij#x q= "`=
ijeOz# q= OY  = 

f

f x

i

i i

R

R

 ^~}OQ, nxx W "=.  x  = 
f
fx
R

R  = 
N
fxR ,         N = .fR

L^~} 3.15

 HOk ^`O=# JOH=^=# `H ^u H#Q#=. 
 x 5 10 15 20 25 30
 f 4 5 7 4 3 2

 ^#

x f f x

5 4 20

10 5 50

15 7 105

20 4 80

25 3 75

30 2 60

"`= N = 25 fxR  = 390

 JOH=^= , x  =
N
f xR

  = 
25
390  = 15.6 .

(ii)  L*~O ^u JOH=^=# H#Q#@ (Assumed Mean Method)

  L^~}, OY z#qQ LO_@=# Q}H~= =Q L#k. J~` 
OY ^qQ L#_ "\ Q}H~= n~=Q LO_ PH O_ ~ `C ^i 
f=K#. 

=
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J^= 3

82

Q}
`
G
=

 D H+= O_ "~H  ^u H#Q#|_#k. D ^u Wz# q= XH 
q=# JOH=^= (A) Q J#HO^~. nxx L*~O JOH=^= JO\~. `~`, 
Jx q= , , , ,x x x x

n1 2 3
g  L*~O JOH=^= (A)  #O_ qK#= , , , ,d d d d

, n1 2 3
g   

# H#QO^~. 
i.e. d x A1 1= - , d x A2 2= - , d x A3 3= - ,g ,d x An n= -

 W_ , , , ,d d d d
, n1 2 3
g  # =~Q , , , ,f f f f

n1 2 3
g  K Q}Oz, P q=# _# fdR  

=K#. 

 W_ JOH=^= x  = 
f
fdA
R

R
+

 x  = fdA N
R

+  (WH_ A TOz# JOH=^=N= fR )

 W_ =#=  L^~} 3.15 # TOz# JOH=^= ^u JOH=^=# 
H#QO^=. 

TOz# JOH=^= A = 15 Q fH#=.  
x f d = x – A f d
5 4 – 10 – 40
10 5 – 5 – 25
15 7 0 0
20 4 5 20
25 3 10 30

30 2 15 30

"`= N = 25 fdR  = 15

 JOH=^= = x  = 
N
fdA R

+

  = 15+ 
25
15  = 15+

5
3  = 

5
75 3+  = 

5
78

  = 15.6 .

3.5.2   ~` JOH=^= (Weighted Arithmetic Mean (W.A.M.))
qq^ |~=` _ O_#. J@=O\ == H#Q# JOH=^=# 

~` JOH=^= JO\~. 
 

 L^~} XH~tx1  |~= w1 , `#, ~t x2  |~= w2 `# z=iQ xn  ~t, wn 
|~=`# _ L#q. J_ 

 W. A. M. = 
w w w w

w x w x w x w x

n

n n

1 2 3

1 1 2 2 3 3

g

g

+ + + +

+ + + +  = 
w
wx
R
R
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^`O=# LyOK@
Q}`G=

L^~} 3.16
HOk ^`O=# ~` JOH=^=# H#Q#= :

P~= i=}= 
(H.Q.) wi

^~ (H.Q.) ~II 
xi

a= 25 30

KH~ 12 30

#< 8 70

^#
WH_ x-J##k q= ^~#, w i=}=# (H.Q.) # KK#k. 

 ~` JOH=^= (W.A.M) = 
w w w w

w x w x w x w x

n

n n

1 2 3

1 1 2 2 3 3

g

g

+ + + +

+ + + +

         = 
25 12 8

25 30 12 30 8 70# # #
+ +

+ +   = 
45

1670

         = ` 37.11 
3.5.3 =^Q`=
 HOn # H` =~H H` ''=^Q`=.
3.5.3 (a) =_ ^`O=# =^Q`= 
     =^Q`=# HOk q^OQ HOK^~. 

 (i) ij# OY (~ OY)  OY (odd number) Q L#_, "\x 
P~} H J=~} H== "=#. "\ =^^=< =^Q`= 
JO\~. 

  L^~}, S^ ~# 33, 35, 39, 40, 43 # ijeOK=. g\ =^ 
L#q= 39 H=# Wk =^Q`=. .

 (ii) ij# OY (H) ~ OY 'i OYQ LO> "\x P~} (H) J=~} 
H== "=. "\ = ̂x '~O_ ~ ~i< '= ̂Q̀ = JO\~. 

  L^~}, 33, 35, 39, 40, 43, 48  =i 48  =^Q`= 
2

39 40+
  = 39.5 

JQ#. 
Q=xH: =^Q`= J#Q  =O^, "#H =# OY  ~#  Hey#    
     XH ~t. 

L^~} 3.17
17, 15, 9, 13, 21, 7, 32.  =^Q`= H#Q#=. 

        ^#
q=# P~} H== W "=. 7, 9, 13, 15, 17, 21, =i 32, 
 WH_,   n = 7 (  OY) 
 H=#, =^Q`=  =  =^q= 
  = n

2
1+` j = ^= = 

2
7 1+` j q= = 4= ^=

   H=#, =^Q`= 15.
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J^= 3

84

Q}
`

G
=

L^~} 3.18
XH HH\ P@Q_ K# ~Q  13, 28, 61, 70, 4, 11, 33, 0, 71, 92.  =^Q`= 

H#Q#=.
^#
~Q# P~} H== "Q 0, 4, 11, 13, 28, 33, 61, 70, 71, 92. 
WH_,    n = 10 (i OY) 

 WH_, ~O_ =^ q= 28 =i 33 H=

 =^Q`=  = ~O_ =^ q= ~i

  = 
2

28 33+  = 
2
61  = 30.5 .

3.5.3 (b) =sH$` ^`O=# =^Q`=

    Oz` #:#=

XH ̀ ~Qu H Oz` #:#= J#Q P ̀ ~Qu =~ Q #:#= "`=.
L^~} 3.19 
50 =Ok q^~ =~ =^Q`= H#Q#=. 

=~ 20 27 34 43 58 65 89

q^~ OY 2 4 6 11 12 8 7

 ^#

=~ 
(x) q^~ OY (f)

Oz` 
#:#=  

20 2 2
27 4 (2 + 4 = ) 6
34 6 (6 + 6 = ) 12
43 11 (11 + 12 = ) 23
58 12 (23 + 12 = ) 35
65 8 (35 + 8 = ) 43
89 7 (43 + 7 =) 50

 WH_ #:#= "`=, N =  fR  = 50

  
2
N  = 

2
50   = 25.

 =^Q`= (
2
N ) = ^= = 25= ^=.

 W_, 25= q=, Oz` #:#= 35,  LO_#, ^xH O|OkOz# =~ 58.   
  H=#, =^Q`= = 58



85
85

^`O=# LyOK@
Q}`G=

3.5.4 H=
 HOn # H` ''H= _ XH\ JQ#. 
 H=# HOk q^=Q H#Q#=K#.  

3.5.4 (a) =_ ^`O=# H=:
Hx q= =^=# Wz#_, "\ Z= ~ =z# q=# H= 

JO^~. 
L^~} 3.20

  2, 4, 5, 2, 1, 2, 3, 4, 4, 6, 2  H= H#Q#=. 
^#
D L^~} '2 J# OY Z= ~ J#Q <Q ~ =z#k. H=# 

H=  = 2.
L^~} 3.21

22, 25, 21, 22, 29, 25, 34, 37, 30, 22, 29, 25  H= H#Q#=.
^#

 WH_ ''22  3 ~ =i 25 _ 3 ~ =z#q. 
 `  22 =i 25  D ^`O=# H= JQ#. Wz# ^`O=# 

~O_ H= L#q Jx Q=xOKQ=. 
L^~} 3.22

15, 25, 35, 45, 55, 65, 
^#
u q= XH XHi =`" =z#k. H=# D ^`O=# H= ^. 

3.5.4 (b) =sH$` ^`O=# (#:# q[#) H=
^`O= #:# \H ~= LO>, #:#= Z=Q Q ̀ ~Qux H 

`~Qu JO\~. P `~Qu H q= # H= JO\~.
L^~} 3.23

HOk #:# \H H= H#Q#=. 

"`#= 250 300 350 400 450 500

x"i OY 10 15 16 12 11 13
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J^= 3

86

Q}
`

G
=

      ^#

"`#= x"i OY
250 10

300 15
350 16

400 12

450 11
500 13

 \H# Q=xOz#, JO^ Ju^ #:#= 16. D Ju^ #:#=# 
KOk# q= 350 W^ D ^`O=H H=.

J= 3.3
 I. JOH=^=  =
 1. 2, 4, 6, 8, 10 , 12, 14, 16  JOH=^= H#Q#=. 

 2. 18, 41, x , 36, 31, 24, 37, 35, 27, 36,   ~i 31,  x q=# H#Q#=. 
 3. 20 =Ok q^~ Q `~Qu 5 =Ok 76 =~ 7 =Ok 77 =~, =i 

8 =Ok 78 =~ kOK~. P `~Qu JOH=^=# H#Q#=..
 4. XH ̀ ~Qux 20 =Ok q^~ ~i Z ̀ 160 O.g. ijeOz# K#_ XH 

q= 152 O.g.  |^ 132 O.g. Q "|_#k. J~# ~# JOH=^ 
Z` H#Q#=. 

UH H= k H= u H= | H=
Wz# =~ XH 
XH H= 
LO> ^xx UH 
H= 
JO\~.

Wz# =~ 
~O_ H= 
LO> ^xx k 
H= 
JO\~.

Wz# =~ 
=_ 
H= 
LO> ^xx u 
H= 
JO\~.

Wz# =~ 
=_ HO> Z= 
H= 
LO> ^xx | 
H= 
JO\~.

L^~} :
10, 15, 20, 25, 15, 
18, 12, 15.
WH_, H=  
15.

L^~} : 
20, 25, 30, 30, 
15, 10, 25.
WH_ 25, 30             
k H=.

L^~} :
60, 40, 85, 30, 
85, 45, 80, 80, 
55, 50, 60. WH_ 
60, 80, 85  u 
H=. 

L^~} :
1, 2, 3, 8, 5, 4, 5, 
3, 4, 2, 3, 1, 3, 5, 
2, 7, 4, 1. WH_ 1, 
2, 3, 4, 5  | 
H=.
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^`O=# LyOK@
Q}`G=

 5. HOk ^`O=#  JOH=^=# H#Q#=. 
x 15 25 35 45 55 65 75 85
f 12 20 15 14 16 11 7 8

 6. HOk ^`O=#O^, XH `~Qux 40 =Ok ~ = W=|_#k. P ~ 
= JOH=^= H#Q#=.

= 13 14 15 16 17 18

q^~ OY 3 8 9 11 6 3

 7. HOk ^`O=# JOH=^= H#Q#=. 
=~ 65 70 75 80 85 90 95 100

q^~ OY 6 11 3 5 4 7 10 4

 8. HOk \H, XH H~Q~O xK 12 =Ok Hi |~= W=|_#q. 
Hi |~= JOH=^= H#Q#=.

|~= (H.Q=) 60 64 68 70 72

Hi OY 3 4 2 2 1

 9. XH @O|=#, XH < H=# ~, "\ |~= W=|_#q. ~` 
JOH=^= H#Q#=.

~ |~= (H.Q.) ^~  (~.)
a= 25 30

Q^= 5 20

C^< 4 60

~Q 8 25

#< 3 65

 10. HOk ^`O=# ~` JOH=^= H#Q#=.
== OY ^~
_~ 2 ` 45

| 4 ` 12

H= 5 ` 15
iH~= > 4 ` 25.50

 II. =^Q`=  =
 1. HOk q= =^Q`= H#Q#=:
    (i) 83, 66, 86, 30, 81.
   (ii) 45, 49, 46, 44, 38, 37, 55, 51.
  (iii) 70, 71, 70, 68, 67, 69, 70.
  (iv) 51, 55, 46, 47, 53, 55, 51, 46.
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J^= 3

88

Q}
`

G
=

 2. HOk ^`O=# =^Q`= H#Q#=. 
x 1 2 3 4 5 6 7 8

   f 9 11 5 6 8 1 3 7

 3. XH ̀ ~Qux 50 =Ok q^~ Z` (O.g ) W=|_#k. =^Q`= H#Q#=.

Z` (O.g) 156 155 154 153 152 151 150

q^~ OY 8 4 6 10 12 3 7

 4. 60 =Ok ~Q QO_ # X-H~}= ^~ sHOz, ij# HOk \H 
W=|_#q. =^Q`= H#Q#=.

QO_ "= (q.g.) 130 131 132 133 134 135

~Q OY 7 9 15 12 6 11

 5. 43 =Ok L^Q r`= HOk \H W=|_#q. =^Q`=# H#Q#=.

r`= (~II) 4000 5500 6000 8250 10,000 17,000 25,000

L^Q OY 7 5 4 3 13 8 3

 III. H=  =
 1. HOk ^`O= H= H#Q#=.

i) 74, 81, 62, 58, 77, 74. iii) 43, 36, 27, 25, 36, 66, 20, 25.

ii) 55, 51, 62, 71, 50, 32. vi) 24, 20, 27, 32, 20, 28, 20.

 2. HOk #:# \H H= H#Q#=.
x 5 10 15 20 25 30
f 14 25 37 16 8 5

 3. HOk \H H= H#Q#=. 
LQ` (O\Q_) 29 32.4 34.6 36.9 38.7 40

~A OY 7 2 6 4 8 3

 4. XH ~ qq^ H` Q KH Q _=O_ HO^ W=|_#k. H= 
H#Q#=.

H` 38 39 40 41 42 43 44
KH OY 27 40 51 16 14 8 6

 IV. JOH=^=, =^Q`= =i H= =
 1. HOk #:# \H JOH=^=, =^Q`= =i H=# H#Q#=.

x 10 20 25 30 37 55
f 5 12 14 15 10 4
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^`O=# LyOK@
Q}`G=

 2. XH HOhx L^Q = HOk \H W=|_#q. JOH=^=, =^Q`=, 
H=# HOK=.

= (OII) 19 21 23 25 27 29 31

= OY 13 15 20 18 16 17 13

 3.  HOk \H 20 =Ok q^~ |~= W=|_#q. JOH=^=, =^Q`=, 
H=# HOK=.

|~= H.Q. 47 50 53 56 60

q^~ OY 4 3 7 2 4

 

  XH ## q[## Q ^~ K ~O_ ^` # z`= =i 
#:# |l. 

  # z`= =i #:# |l# Q K#_, `~Qu 
JO`~=#  X-JH=#, "\ #:#=# Y-JH=# fH=#. 

  # z`= #O^ n~K`~=# =~Q H H# J#Q =^ Mm 
O_ J=~=#. 

  # z`= H n~ K`~= Q=# =^ aO^=# JxO\x, 
HO^\ `~Qu JO`~= (succeeding c. i) =i `~u `~Qu JO`~= 
(preceding c. i)  =^ aO^=# He#K U~_ |l< #:# 
|l JO\~. 

  XH JO= H HO^ H}=   =  
JO= H `=

100  #  3600

  ~"`=#, ~ OY Q x+u< JOH=^= JO\~. 
  JOH=^= H#Q#@ `=

   (i) x  = 
n
xR  (ii) x  = 

f
fx
R

R

   (iii) x  = A + 
f
fd
R

R   A L*~O  JOH=^= d = x – A.

  ~` JOH=^= = 
w

w x

i

i i
R

R
.

  =O^ "#H =# OY ~# HeyO_ ~t< =^Q`= JO\~.
  XH q[#O^ Z= ~ =K q=# H= JO\~.

= G



4 Q`H ~MQ}`=

4.1 iK=

~ H= Dl ̀ = ~M Q}`= H Q`H <}=# 
"i ^H x~}=#, i=}=# HK@# LyOz<~. 
"i <QiH` _ Q`H ~M Q}`=# LyOz<~. J<H 
Q x~}=# "~ H|^ =i =$` dx =` xiOz<~. 

Q}` = H `e Y XH\ ~M Q}`=. ~M Q}`=, 
^O` ~M Q}`= =i Q`H ~M Q}`=Q =sHiO|_#. ~M 
Q}` ^O`=# KKQ w|_# @= H x~} H==` 
^O` ~M Q}`= q=iOK|_#. ~M Q}` LH~}=# LyOz 
i# @=# wz "\ x~} H==` Q`H ~M Q}`= 
q=iOK|_#. 

Hx =` ~M z`= x~}=, ̂ ~= =i "\ "=# 
H#Q# `=# HOk `~Q` <~Hx <=. D Q=#O^ 
UH HO^=$`=# xiOK@ <~HO^=. 

4.1 iK=

4.2 UH HOn =$`=

90

|Q
[H.. 598  670]
U_= `|=# 
KOk# ~` Q}` 
"`, ~[<" 
J~# |Q_ 

Q}`=, YQ 
= J<H 

H= "_. 
L[~xx 

YQ i^< 
HO^=# JkuQ 

==iOK_. 
kKOk# ''|@ 

^O`= J# 
QO^=# "_. 

10-r  =i 
“n” [ OY 
=~= "`= = 
( ) ( )n n n

6
1 2 1+ +  

J# q=# 
Hx>#. 
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Q`H ~MQ}`=
Q}`G=

4.2 UH HO^ =$`=

D Q=#O^, UH HO^ =$`=# Qi <~H<^=. =$`=# Qi =O^ 
<~Hx<=. 

4.2.1. ~OK@
x"# h\ XH ~~x "#C_, z# z# =$`H~ J U~_@# 

Q=xOK=K#. D =$`= HO^= ZK@ LO_#? ~~ ZH_ "" J^ JQ<? 
J=#. J^ JQ#.    

UH HOn =$`=
XH =`=#O^ XH HO^=` "~~ "~=` w|_# =$`=# UH 

HOn =$`=O^~ @= 4.1 =i 4.2 K_=. 

HO^ W=|_# ~O_ @=# ijeOK=.

@= 4.3 #O^ ~O_ UHHOn =$`= L#q.
@= 4.4 #O^ ~O_ UH HOn =$`= =^Q "= ~OQ` K       

K|_#. ~OQ` K K|_# "=# =$`== JO^~.

@= 4.1 @= 4.2

@= 4.3 @= 4.4
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J^= 4

92

Q}
`

G
=

@= 4.5

@= 4.6

=$`== - q=~}
@= 4.5 #O^ C1 =i C2  J##q O # 

HO^=Q =i r1 ,  r2 # a# "~=# Hey# 
=$`=Q#.  C1 =i C2  J##q UH HOn 
=$`=Q#. P ~O_ =$`= =^Q "=# 
=$`== JO^~.  

=$` == H "_ = OB – OA = r2 – r1 

                                                                (WK@ r2> r1)

4.2.2. W=|_# "~=` UH HOn =$` x~}=.
L^~} 4.1

3 O.g. =i 5 O.g. "~=` UH HOn =$`=# xiOz ^ 
=$`==# K "=. =$`= "_# H#Q#=.

^#
W=|_#k: "~= 3O.g. =i 5 O.g.  

UH HOn =$`= x~}=

@= 4.7
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Q`H ~MQ}`=
Q}`G=

x~} H==
^  1 : z` @=# wz Wz# H`# QiOK=.
^  2 : U^# XH aO^= O # fHx =$` HO^=Q QiOK=.
^  3 : O HO^=Q fHx OA = 3 O.g. "~=` =$`=# w=.

^  4 : O HO^=Q fHx OB = 5 O.g. "~=` =$`=# w=.
D q^=Q UH HOn =$`= C1  =i C2  w|_#q.
 =$` == H "_  = OB – OA

      = 5 – 3

      = 2 O.g.

J=  4.1

 1. HO^ W=|_# "~= H` UH HOn =$`=# w=. =$` == 
H "_# H#Q#=.

 (i) 4 O.g =i 6  O.g.
 (ii) 3.5 O.g =i 5.5  O.g.
 (iii) 4.2 O.g =i 6.8  O.g.
 (iv) 5 O.g =i 6.5  O.g.
  (v) 6.2 O.g =i 8.1 O.g.
 (vi) 5.3 O.g =i 7 O.g.

  XH =`=#O^ XH HO^= "~"~ "~=` w|_# =$`=# 
UH HOn =$`= JO^~.

  ~O_ UH HO^ =$`= =^Q "=# =$`== JO^~.
  =$`== "_ = r2 – r1 (r2 > r1)
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Q}
`

G
=

["|
J^= 1

J= 1.1

 1. i) D ii) C iii) B iv) B v) A

 2. i) 200 b@~ ii) 20,000 H.g.   iii) `1,550   iv) 50 xq+=    v) ` 50

 3.  `40,000             4.  3750

 5. i) 90% ii) 94% iii) 98% iv) 88% v) 95% vi) 93%

 6.  5 7. ` 9,000  8. ` 1,020  9.  180, 1320  10. 6 H.Q.

 11. i) 26,100 ii) 5,220 12.  25%,  ` 8,600

 13.    P" Q}`= 20% JkH=Q kOK#.         14. ` 6,250          15. 20%

J= 1.2

 1. i) ` 7490 ii) ` 500 iii) ` 9,000  iv) ` 2,246      v) ` 6,57,500

 2. i) = `64,  `= = 20%  ii) = `200,  `= = 8%

  iii) #+= `19, #+ `= = 5%  iv) Jq# "  = `38, #+`= = 5%

  v) Jq# "  = `5,500,  `= = 10%.

 3. i) `787.50   ii) `1,260   iii) `2,835

  4. `1,200 5. 33
3
1 % 6. 25%  7. ̀ 22,80,000 8.   `34,40,000

  9. 11 
9
1 %   10. "`O # = `113.68

J= 1.3
 1. i) A ii) D iii) B iv) B v) C 2. ` 360  

 3. ̀  8,000 4. ` 49,220  5.  ̀ 18,433.40 6. ` 4,950  7. ` 13,000

 8.  33% 9. `9,832.50  10. 20%  11.  XH KH ^~ `1,310.40

 12. i) `_ "`=   = `460; J=H ^~ = `1,840

  ii) `_ "`=   = `35; `_ `O = 25%

  iii) QiO ^~ = `20,000; `_ "`=  = `4,000

  iv) `_ `O   = 5%; `_ "`=   = `725

  v) `_ "`=   = `403; J=H ^~ = `2,821
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["|
Q}`G=

J= 1.4

 1. i) A = `1,157.63, =_ = `157.63

  ii) A = `4,840, =_ = `840

  iii) A = `22,869, =_ = `4,869

 2.  `2,125

 3. i) `88,200   ii) `4,410

 4.  "`= = `27,783, H#" = `3,783    5. `9,826

 6.  H#" = `1,951 7. `20,000   8. `36,659.70

 9. i) `92,400   ii) `92,610, `_ = `210

 10.  `6 11. `25 12. `2,000

 13.  [ KeOz# JkH =_ `924.10                14.  J = `1,25,000 

 15.  2 OII 16. 10% 17. 10%

J= 1.5

  1. 2,205   2. `2,55,150   3. `46,000

  4. 5,31,616.25   5. 5,415   6. `20,000

  7. 10,000

J= 1.6

  1. `27,000   2. `86,250   3. `10,800
  4. `200   5. 9%   6. `1,250
  7. `19,404   8. <i "~^ = `875, "`== `8,750

J= 1.7

  1. 24 ~A 2. 10; 1250 3. 36 =Ok  4.  15 =Ok x" 

  5. 24 ~A 6. `192

J= 1.8

  1. 3 ~A 2. 30 ~A       3. 2 ~A   4. 12 xq

  5. A = `360,  B = `240       6. 6 ~A   7. 1 QO@
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Q}
`

G
=

J^= 2

J= 2.1
1. i) D    ii) C         iii) A       iv)  B   

2. Ju `= _= Q [= BC.      3. QR = 26 O.g      
4.  XH O|H} u[= U~_#. 
5. QR = 5 O.g   6. x = 9 g.  7.  Z`,  x = 5 3   O.g
8.   J=#   9. 2 51  J_Q
J= 2.2
1.  i) D ii) D iii) C  2.  "~= = 5 O.g.

J^= 3

J= 3.3

I. JOH=^= =

  1. 9 2. x = 25 3. 77.15 4. 161 O. g   5. 45

  6. 15.45 7. 82.1 8. 65.33 9. `33   10. `21

II. =^Q`= =

 1. i) 81 ii) 45.5 iii) 70 iv) 51

  2. 3 3. 153 4. 132 5. `10,000

III. H= =

 1. i) 74 ii) H= ^  iii)  25 =i 36 iv) 20

  2. 15 3. 38.7°C 4. 40

 IV. 1. JOH=^= 28; =^Q`= 25; H= 30

  2. JOH=^= 25; =^Q`= 25; H= 23

  3. JOH=^= 53.05; =^Q`= 53; H= 53
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