Percentage

Decimal Fraction

When a fraction (ie, of form x/y) has a denominator 10, 100,
1000 etc, then we call the fraction as a decimal fraction.

43 ; o T ;
eg, =, —, etc, are fractions while —, —,—— etc, are decimal
572 10 000

fractions.

Percentage

If a decimal fraction has 100 as its denominator, it is called a
percentage.

Thus, 29/100 means 29 percentage. Here, symbol % means
per cent or per hundred.

Important Rules and Formulae

=l & a .
Rule 1 For expressing 'a’ % as a fraction, then a% =100-¢"

divide '’ by 100 and reduce it to the lowest form.
_25 1

2 2 .
LU

Rule 2 For expressing a fraction E as a per cent. Then,
a
=|—%100 |%
[ b )

Points to be Remember
01 We can change decimal into percentage and percentage into

decimal also,
e.g., Express as a decimal
i =—n=006
(i) 6% 200

g.g., Express as a percentage
i} 25=250=—=250%
i} 700

CHa

£

rease in the value

Inicial value
Rule 4 If ‘A" income is x% more than that of B, they,
X100 |%.

income is less than that of ‘A’ by

X
(100 + x)
Rule 5 If‘A income is x3% less than that of B, then B incox
><‘IDD:|%

is more than that of A by

X
(100 = x)

Example 1. If Ram's monthly income is 60% more tha
that of Shyam, then how much per cent is Shyam month
income less than that of Ram?

1

(a) 35 E% (b) 36%

(©) 37% (d) 37 %%

Sol. (d) Shyam's income is less than that of Ram by

®*100 | %= 60
100+ 80

Example 2. Raj get 10% less marks than Rohit in @

examination. What percentage of marks does Rohit ¥
more than Raj?

( 11—
a) -

x1m)9&=3?%%

( r
{100 +r)

{b}n—%
9

1
(c) 13- % (d) None;of these

o

. (b) Ruh:t more percentage than Raj

10 o
. S mxwﬁ_” e
100-10 o 9

Rule 6 (et the
year, then

present populacion which increases ™

(i) population after n year =P [1 + L]n
100

(ii) population n year ago = P O

fi +mo0)"

Ein any case the population decreases, then take f_’_“_’_//
y

Rule 3 Percentage increase or decrease in a valye -
Increase or decrease percentage :




_'Hample 3. The population of

; Meerut is 8
increases by 10% during first year and 20% during the
second year: The population after two years is

(a) 9560 (b) 10560  (c) 10590 (q) 11560
sal. (b) Total population after 2 yr

10 20 110
=8000[ 14+ — || 14+ == | = gogo [ 110 (120
( mn]( mu] m(“}n](ﬁ]ﬂﬁﬁu

gxample d The population of a town increase b
annually. If it is 15435 now, then its population 2 ;r e

aq0
() 9000 (b) 11000  (c) 12000  (d) 14000
2
Sol. (d) Here, 15.535:;,[”%)
100)?
15435 x| — | = i
3 (ms) i P00

Rule 7 If the price of an item increased by r%, then the
reduction in consumption so that the expenditure is not
increased is

— %100 [%.

[r +100 ]

Rule 8 If the price of commodity decreases by r%, then the
increase in consumption so that the expenditure remains the
same is )

(e

Example 5. If the price of the cooking gas rises by
15%, by what per cent should a family reduce its
consumption so as not to exceed the budget on cooking
gas? : “s

1 1:
. b} 13 —%
(a) 1223% . ( 5

(c) 14-1—% (d) None of these
23 [ | .-

! B

1. The fraction equivalent to 2/5% is

() 1250 (o) 1125 (0 1/s00 (4] 1/300
2. 0.25 in terms of rate per cent is
(a) 509 - [b) 0.25%  [c] 25% (d) 2.5%
3. What per cent is 4% of 5%?
(a) am'h‘?e (b) 0.8% (c) oog%e  [d) 1%
4. What is the number whose 20% is 30% of 40%7
(CDS 2011 1)
(a} 90 () 80 (c) 60 (d) 50

S If salary of X is 20% more than salary of Y, then by

how much percentage is salary of Y less than X7
(cos zo10 1)

Percentage 55

Sol. (b) Lec price of cooking gas =T 100
Raised price=% 115
On T 115 he should reduce ¥ 15 on T 100, he should reduce

=B xi0=131%
115 23

Example 6. The length of a rectangle is increased by

60%. By what per cent would the breadth be decreased to
maintain the same area?

1
37-
(a) 2 )

1
(c) 36— %
2

(b) 37%

1
d) 38-%
(d) 3

Sol. (a) Ler the length be 100 m and breadth be 100 m then
MNew length =160 m, New breadth =x,

then 160 % x =100 > 100
b
B Ry D
160 2

Decrease in breadth = [‘Iﬂﬂ - lgé] % =37 21 %

Example 7. The length and breadth of a square are
increased by 40% and 20%, respectively. Find the
difference of area of the rectangle so formed to the
original square.

(a) 56% (b) 57.5% (c) 65%
Sol. (d) Let length =100 m and breadth =100 m

Area of square =(100)° = 10000m’

MNew length =140 m

New breadth=120m

New area =(140% 120)m’ = 16800m’
Increase in area = 16800 — 10000 = 6800m’*

6200
Increase percentage = :

(d) 68%

x'lﬂﬂ})%:é&%

Exercise

(b) 20

6. If the cost of a book worth ¥ 50 is increased by ¥ 25,
the rate of increase is

50 65
{a) 25 M? MT

{a) 25% (b) 20% (c) 50% (d) 10%
7. A number exceeds 20% of itsell by 40. The number is
(a) 40 (b) 50 (c) 30 (d) 60

B. 1f 90% of A=30% of B and B = x% of A, the value of x
is
{a) 700 (b) 600 {c) 300 {d) 1100
9. When 40% of a number is added to 42, the result is the
number itself. The number is

(al 70 (b] 90 (c) 82 (d) 72
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10. If the length of a rectangle is increased by 10% and

11.

12.

13.

14.

15.

16.

17.

19.

21.

22,

the area is unchanged, then by how much per cenl
does the breadth decrease? {cos 2007 1)

(a) 100/119% (b) 100/9% (c) 9% {d) 10%
Two candidates fought an electron one get 65% of the
votes and won by 300 votes. The total number of votes

polled is
(a) 700 {b) 950 {c) 1000 {d) 900

What number when increased by 20% becomes 3007
fa] 250 (b) 200 c) 180 (d) 280

If x% of y is 13x, then the value of y is
(2) 880 (b) 1300  (c) 1200  (d) 700

The income of 'A' is 20% higher than that of 'B'. The

income of ‘B’ is 25% less than of ‘C'. What per cent

less is A's income from C's income? (COS 2011 1)
al 7% (b) 8% lc) 10% (d) 12.5%

A man spends ¥ 3500 and saves l?.%% of his income,

His monthly income (in ¥) is
(a] 4000 (b) 3800 (c) 4200 (d) 4500

The population of a village increases by 20% in one
year and decrease by 20% by the next year. If at the
beginning of the third year, the population is 5184,
what was the population in the first year?

(CDS 2007 W)

(a) 5400 (b) 5500 (c) 5600 (d) 5800

38 L of milk was poured into a tub and the tub was
found to be 5% empty. To completely fill the tub, what
amount of additional milk must be poured?

(CDS 2011 1)

fa) 1L fb) 2 L e 3L (d) 4 L

In an examination 52% of the candidates failed in

English, 42% in Mathematics and 17% in both. The

number of those who passed in both the subjects is
(a) 23% (b) 40% {c) 53% (d) 33%

The population of a village is 5000 and it increases at
the rate of 2% every year. After 2 yr, the population will
be

(a) 5120 (c) 5204

(o) 5100 (d) 5202

. If after 24% of wastage the net output of a coal-mine is

68400 quintals. Then, the total output of the coal-mine
in quintals is

(a) 70000  (b) 50000  (c) B0OOO  (d) 89000
A person spends 30% of monthly salary on rent, 25%
on food, 20% on children's education and 12% on
electricity and the balance of ¥ 1040 on the remaining
items. What is the monthly salary of the person?

(CDS 2010 W)

(a) ¥ 8000 (b) 29000 (c) ¥ 9600 (d) T 10600
A rise of 25% in the price of grapes compels a
to h.“" l.q kg of grapes less for T 24:;! mﬁ?mtﬁﬂ
original price of grapes per kg is

fa) T 40 (b) ¥ 32 c) T 30 (d) T 28
The price of an item is increased by 20%
decreased by 20% the final price gs mmmmﬁ
original price is

(a) 4% less (o) 4% more (c) 20% less (d) 209 more

24.

25.

26.

27.

- are of gold and 30% of the coins are of silver. What

29,

30.

3.

32

3.

34,

35.

36.

' d the height of ,

dius of the base an 5

II_ ::ll.:farmculne are increased by Eﬂ‘}%}, then wha i

s ate percentage increases in volume?

approxim e m]u
(b) 68

(a) 60 c) 73 (d] 75

! js 50% more than BSs, then py

Eerﬂciniﬂ;‘f salary is less than A's salary? by
(d 30%

1
(2) 33%% W2t (0 3%

han saves 14% of his salary while George
gzo%, 1 both gets the same salary and Geprge S
? 1540. Then, the salary of each of them is

(a) 29500 (b) T 17000 (c) ¥ 7000  [d) ¥ 7509

A's salary is half that of EIIE A got a 50% rise in
salary E::d B got a 25% rise In his salary, theq the
percentage increase in combinded salaries of both

[a) 13% (b) 33%% [e) 33% (d) 450

There are some coins and rings of either gold or silvy
in a box. 60% of the objects are coins, 40% of the ri

the percentage of gold articles? (CDS 2003
(a) 16 (b} 27 (c) 58 (d) 70
A man donated 4% of his salary to a charity and
deposited 10% of the rest in the bank. If now he has {
10800, then his income was
{a) T 13500 (b) ¥ 14500 [c) ¥ 40000 (d) ¥ 12500

Rohit saves 30% of his salary. When his expenss
increased by 30%, he is able to save 7.1215 per month
His monthly salary is

(a) ¥ 13500 (b) T 14500 (c) T 30000 (d) T 12500

A customer asks for the production of x number d
goods. The company produces y number of goods dalj
out of which #% are unfit for sale. The order will b
completed in day 1

10x 100 100x. - 100x_
100(yz) [ 100 - z) ) Wz =1 @ 1100+

Water contains 14 _%% uli hydrogen- 'and the rest 8

oxygen. In 350 g of water, oxygen will be
(a) 300 g | (o) 250 g (cos 2t
¢) 200 g ! (d) None of these

A man spends 75% of his income. If his income ¥
inc:ease_d by 20% and he increased his \EJ!IIEJE“‘““"Ebl
10%. His savings percentage is increased by
(a) 25% (b) 500% (c) 75% ., (d) 10%
The price of wheat has increased by 60%. In ordel §

Testore to the orjqi ; st B
reduced by rnginal price, the new price

@) 375% (o) 33w (g aap  (d) 40%

3 L of water is added to 5 oluti®’
L of a 20% solY.
alcohol in the water, The strength of the alcohol ¥ -
@) 125% (o) 278% () 2508 (0) 20%
g EE height of a cone js increased.‘ﬁy 50%, the?
€ percentage increase in the volume of “:}Es%nﬁ
(C

0
ks

100
(@) T (b) 40 (c) 50
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. If the numerator of a fraction increased i : ;
g denominator be diminished by 10%%1?1?\1&&3;1 ti':: e Efmf::l ‘é;ﬁ%?ﬁi ﬂn?k:dugmh'mmlizedhv mﬂ:lhbbutzttg
—_— e v him a ropped by i
fraction is oo then the fraction is If nriglniﬂy he was gelling ¥ 200 per week, his wages
49 ) 32 per week now is
“:}t / o Lf ‘;5? ”E‘-‘i 38 (4) 9/ @210 (T8 (IT20 (d) 2198
38. What is > of T 12007 s ’ ,
() T 30 b 7 15 (@ 2 305 45. 140 L of a liquid contains 90% of acid and the rest
: (d) T 600 water. How much water must be added to make the
39, 1 L of water is evaporated from ¢ L of -2 soluti water 12.5% of the resulting mixture?
having 4% n: sugar. The percentage of mgﬂﬁ:*—;ﬁ: (2) 4L B woL  f)12L [d 3L
remaining solution is 46. To an examination, a candidate needs 40% marks. All
(a) 4% (b} 5% () .;_4_% (d) f_% questions carry equal marks. A candidate just passed
| 5 5 by getting 10 answers correct by attempting 15 of the
40. Two nu}'nhers are less than a number % O i total gue%atin;ts. How many questions are there in the
respectively. How much per cent is the second numbe: examination (cDs 2011 1)
' 4] 950 . y, 47. The number of workers in the employment guarantee
@l (B) 36% (c) 14% (d) 14 5% scheme increased by 15 which resulted into an
increase of 20%. What was the initial number of
41. The length and the breadth of a square are increased workers? (CDS 2008 I}
by 30% and 20%, respectively. The area of rectangle so (a) 60 (b) 75
formed exceeds the area of the square by (c) 80 (d) 90
fa] 56% (b) 54% (c) 429% (d) 46% :
i 48. If 50% of (x — y) =40% of [x + y], then what per cent of
42. A sample of 5 L of glycerine is formed to be X is y? (CDS 2010 1)
adulterated to the extent of 20%. Find how glycerine : 1 1 1 1
should be added to bring down percentage of impurity ) 10—-% [ 11=% [(J13-% (d21-%
to 5% ; ' 9 9 9 9
fa) 10 L (b) 25 L ()1sL ™ (d 20l 49. An employee is required to contribute 10% of his pay
43. 10% of the inhabitants of a certain city left that city. to General Provident Fund. If he gets ¥ 13300 as net
Later on 10% of the remaining inhabitants of that city E? t;‘ b zr;:ontg. then .‘.:m.“ is the mc_:_gﬂ'jl',r General
again left the city. What is the remaining percentage of df::iw c;;t ?un CORUEIDMUGIE: (EEMImng  HO. oK
population of that city? (CDS 2009 I} uctions) (CDS 2011 1)
) 8% © () 804% () BOS% - (d) B1% fa) T 1215  [b) T 1350 (c) T 1500 (d) ¥ 1650

| . Answers
1. (a) 2. (c) 3. (a) 4. (c}) 5. (c) 6. (c) 7. (b) 8. (c) 9. (a) 10. (a)
11. (¢) 12. (a) 13. (b) 14. (c) 15. (a) 16. (a) 17.(b)  18. (a) 19. (d) 20. (b)

[ 21.1(a) 22. (b} 23. (a) 24. (c) 25. (a) 26. (c) 27. (b) 28. (c) 29. (d) 30. (a)
31. (b) 32, (a) 33. (b) 34. (a) 35. (a) 36. (c) 37. (a)  38. (b) 39. (c) 40. (d)
a1. (a) 42. (c) 43. (d) 44. (b) 45. (a) 48. (a) 47.(b)  48. (b) 49. (c)

) ..- -. 1 S l -
% Hints and Solutions

| T s

| i, g
1 Eﬁ_leli 3 5. Llecthe salaryof Y=T o

5 5 100 250 1200 6a
i Sal fX=f— =¥ —
2. 0.25x1m=;5gg e 100 [ 5

: 4% 4100 =
uired =122 5% 100] 9% =| —— % 100 | %= B0%
Reg percentage [5‘!6 ] [ 57100

. Let the number be x.

By given cnnd_[tion. 20% of x =30% of 40
XX%20 _40%30
=
100 100
o 40 %30
X = =
20

= 60

Difference of their salaries=1 (% - a] =% %

x1m=?

. Required percentage =

mig'll.n]n

6. Increase on ¥ 'IDD=(§%:< 100):50‘!6

:.
s 0000
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- 1yr Next
. bt the aiiber be 16. Present populations After 1y g Year
. u X, & i 2 x +20% of x X+§ = 20% nI’[Hi
¥x=0%of x=d0 = x——xx=d0=—=40 ;
- 100 5 or ) or
b~ = ¥+ f. =X+ i
4 X 5 5 5
8. ﬂﬁzﬂ =£xig .4 X l=5184
L By given -:undmun.; X +§ =
x=[lmexﬂ] 300 4 _5184x25
30 100 Z 4.8 e YR
9. Let the number be x, then . . .
40 17. Amount of milk in tub=38L
2+40%ofk=x = x=42+—x =18 L
100 5% of rotal milkk=3 b
= % X=42= B =70 Percentage of total milk = % L
5
10. Let the length of the rectangle =/ 5% of rotal milk = X0 ® o =2L
and breadth of the rectangle=b &
Area of rectangle =lb 18. Failed in Maths = 42
New iength of the rectangle = I I Failed in English =52
00 10 Failed in English only=52-17= 35
and lec new breadth of the rectangle =B —— Failed in Maths only =42-17=25
" Failed in Maths or English or both =35+25+17 =77
A f =— ailed in
Gl s Passed percentage in both =(100—77)% =23%
? cer 1 0 i
= — T — 2
By given condition, Ib 2 B=+8 o b 19. Population after 2 yr=5000X [1 + ‘1155]
 Decrease in breadch of the rectangle =b -—h 0 51 51
in “;IJ 1 -SUUGXEEXEE-SZDZ
Percentage decrease = — X 100% =—%
" b T 20, Useful output = 10024 =76%
11. Lec total number of votes polled be x then Let total output be x quincal,
65% of x —35% of x =300 B 76 -
—x=
%x—%x=3m=%x=3{ﬂ 100
68400 100 ;
== IrmE— = |
_ 300X 100 R, . % 90000 quintal
12, st 2% 300 o = 200K100 o0 21. Lec the monchly salary of the person =% x . |
T 3 By gi . (100 =30-25-20-12) X x
100 Y given condition, . = 1040
x 100 S
13. By condition x% of y=13x = —y =13
¥ condition ¥ 11'.‘rUF X = x=104ﬂxlm= . )
= y=13%100=1300 ” 13 :
14, LetC’sincome=1 x e, monthly salary of the person = ¥ 8000
22. Let original price be ¥ x. 2
ek %75 Ix
B’s income = =1— 25
100 4 Rise in price=F =2 [
and A's income =25 x 20 g X m Qo 0
“ W *Increased price =x + 2. y g 125 %
X= LS 100 100 .
. Required percentage = —1 x 100 = 10% Increased price of 15 kg of grapes = > x 240= ¥ 60
X
Here, A's income is 10% less than C’s income. - 100
15. Let rotal income by ¥ x. rased price of 1 kg = —5- T 40
= 871%of xm3500 = — x=3 So, ffml qu (i) and (i)
2 2X100 g~
3500%2% 1 =2
= 3= 20X2XT0_ 400 e
175 _ 40x 100
X= = ? 3-2
125

T ——

e




23, Let original price =100

First new price with rise of 20% =120
i . 80
Final price = 80% ““c““=ﬁxnuzgﬁ

- Percentage less in final price =100-96= 4%
5o, final price is 4% less than original.

4
since, volume of cone | = = wrih

Afcer increasing by 20% of radius and height, then volume of

cone,
4 1% 1
PN ) 8 WP
3 3 s) 3135
. Vi—V
-~ Required percentage =...Lv_ %100
1
g zh[115_]
y 125 X100
—nr’h
2
N

=Ex1m=?2.%=?3% (approx)

. LerB's salary =7 100
A's salary-1m+£x1m= T150
100

So, B's salary is ¥ 50 less than A's salary.
Percentage of B's salary less than ﬁ:%x 100 é?naaisﬁ

Let salary of each of them be T x.

Geoarge saves 22% of x and his saving amount is T 1540.
= £x=154ﬂx=w=f?ﬂ]ﬂ
100 22 d

Let A's salary = x. Then, Bs salary =2x
Mew salary of A =150% ufx:—g-x

Total salary of B=125% of 2x = %x

Total combined saiary=[§x+§x]=4x

o X 100 .1
. Required increment in salary =—x100=—= =33-%
Ix 3 3
Silver in object =60
Gold in object = 40
Geld rings =16
Coins of silver =18
+ Gold coins = 60— 18= 42
Total gold articles = 42+ 16 =58
Hence, 58% of gold articles.
+ Let total income be x.

4
Income deposited = 10% ﬂf[x-ﬁ ]

Remaining income = T 10800

30.

Percentage 59

4
i e O s 0RO
00 1000 1000
864
10800= 2 o = J0B00X 1000 _ ¢ 12500
1000

Let the salary of Rohit be T 100, then Saving =1 30

Expenses=T 70

Mew expenses = (1004 30)% of T70=3 91
Mew saving=T (100-9)=T9

He saves ¥ 9, his salary =T 100

If he saves ¥ 1215,

Mow, his salary= ¢ (E;Ex‘iﬂﬁ) = 13500

31. Daily supply=(100—-2)% of y = ﬁ“%;}i
100
Required days = ——
eq ays 00—z
: 2 5
32. Percentage of oxygen in water=1m-1-‘i; =ES;9& \
Percentage of water in 350 g of water = 85 ; % of 350 .1'|
=ﬂ ® E =300g -
7 100
33. Lec his income be ¥ 100,
Then, his expenditure =T 75
and savings= T 25
Mew income =T (100+20)=71 120
New expenditure = ¥ (75+75)= ¥ 8250
New saving = T (120—825)=1 7750
.~ Percentage increase saving = l}?x 100 =50%
34. As per question,
The percentage reduction in price
=1 x1m]9a =375%
100+ 60
. ¢ 20
35. Alcohol in 5 L solution ='i-aa ®5=1L
i Water=4 L
If 3 L of water is added to the mixture, we have 1 L alcohol and
(4+3)=7 L of water,
Serengeh of mixture =[% X 100] %=125%
36. Let handr be the height and radius of the cone.
Volume of cone = % nr'h
1
and New heightwh 5ﬂ=1:r‘
ke | 1
Volume of conemxrd -3 w mrh
3 i 2
1 1
Change in volume of cone = 3 nr’h- -;: nrh= = nr'h
1w
. Percentage increase = ‘: ¢ 100% = 50%
; ﬂf‘h‘
Fo— - = =]




60

37.

38.

39.

40.

41.

42,

43.

44,
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Let fraction be X,

¥
New fraction = 100X _ 4X (by given condition)
Why
dx 16 _x 16 3 4
_—— ey — = o e
¥ 27 y 27 4 9
Here, 5% of 25% of T 1200 =5% of %xum

=—§-x30crnf 15
100

Amount of sugar in 6 L of solunion = -l-:E x6=0241L

Afrer evaporation, sugar in 5 L=0.24 L

* Percentage of sugar= [iﬁ * 'Iﬂﬂ] =4 g%

Let the third number be 100,
Ist number =70
lInd number = 60
10

< lind number 15 less than the first by (E » mu]%: 14 % %

Let the original side of square =10

So, original area = 100

New length = 130% of 10=13
New breadch =120% of 10=12
Mew area=13x12=15%5

< Increase in area =56%

Glycerine in the given sample = 80% of 5 L = % X5=4L

Let x licres of glycerine be added, then
X X 100=95 =5 80+ 20x= 95+ 19x
(5+x)
So, =151
Let imitial number of inhabitants =100

Firscly after 10% left, number of inhabitants =100—10=190
Secondly again 10% left, number of inhabitants

=00 —(10% of 90) = 81
Hence, remaining percentage of population of thar city is 81%.
Increased wages of the worker =200+ 20% of 200 =¥ 240

Also, let he worked for x hours

- Reduced working hours = x — -1% x=080x
1

Now, when he worked for x hours, his wages = ¥ 240

45.

46.

48.

49.

50.

- When he worked for 0.8x hours, his wages will be

_ 20 oax=t 192
X
90 =
Amount of aad = ﬁ x140=1261L
- Amount of water =140= 126=141L
Let x litres of water be added,
then amount of water = {11 ;; X)L
G4 x=— (140 +x)
1 100

1400 4 100x = 1750+ 125x

=5
i 875x = 1750 — 1400 = 350
x:-sE=4L
875

Let the number of questions in examination =x

By gven condition, 40% of x=10
xXAD _ 10

100
1000
= . Xx=——u=25
. 40

Let initial nu:;nber of workers=x
20% of x =15 =~ X x =15 = x=75
100

50% of (x = y) = 40% of (x +y)

= %x{x—y}=%><{x+y}
= Sx=Sy=dx+dy=sx="9 4

Lecrd of x=y

Civen,

4 - L =
:ﬁ;&-}xx }r=1mx9}- y (from Eq (]

= =101y 1y
9 9

Let net pay of an emplayee = 7 100 :.

After contributing 10%, then pay=%90, .
When ¥ 90is net pay. then basic pay=7 100
oL S 13500 is net pay, then basic pay

0 _ 100x 13500

= T15000

<. General Provident Fund = 10% X basie .ﬁar
_15000x10 "/

=22 =T 1500

100



