PERCENTAGE

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PERCENT g ;
: - - : 1 —3 cent = —x 100 =75%
The word “percent” 15 derived from the latin phrase “per centum™, 4 o 4 £

which means “per hundred™.
A percentage 1s a fraction with denominator hundred.
It is denoted by the symbol %.

11
Example P [: Expressthe fraction — into the percent.

Numerator of the fraction is called the rate percent. 1 Hx 100 91 % "
Consider the following example : Solution : T 1 G S <o/
Mohan scores 125 in Paper-1 and 115 in Paper 11 out of 200 marks 100 100 3
in each. Then as a total in both he scored 125 + 115 =240 and total :
full marks =200+ 200 =400. To Express % Equivalent to Fraction :
out of 400 marks he scored 240 %
[lllll_.-" el
240 8 &

out of 1 mark he scored ——
400 ' Do s
IRl 1 2: Express 45—% into fraction.

240 6
out of 100 marks he scored vy x 100 = 60
5
Hence we say that he scored 240 out 0of400 or he scored 5 o 275 11
60% of 400 Solution : 45-"% = By &b —
2 6 100 6x100 24

Value of FEI'GE"‘[EIQE : Fractional Equivalents of %
. ' : o
Value of percentage always depends on the quantity to which it refers.
Consider the following example : 194 = 1 33i 04 = L
“65% of the students in the class are bays™, Fromthe context, it is 100 3 3
understood that boys form 65% of the total number of students in 3
the class. To know the value of 65% ; the value of the total number 20, _ I_ 400 ==
of student should be known. 50 5
If the total number of students.as 200, then, 1 {
200 %65 L W=
the number of boys= oo 130 25 2
It can also be written as (200) * (0.65)= 130 50/ — ,,I—” T
To Express the Fraction Equivalent to % : )
Express the fraction with the denominator 100, then the numerator ﬁl% - 1 60% = 2
1s the answer. 4 16 )
: it . I 3
Suppose we have to convert the fraction 1 into its equivalent 10% = 5 ?S%:E
percentage then
3_3x25_75 11le, - 17 a3
4 4x25 100 30150 5
3 3x20 60 I 2
= = 2 —6op 12—% = — 96% = ——
Also, s 5<20 100 6U%0 273 25
. : L. D 4
We can also convert % directly into percentage by multiplying 1 16% = o 100% =1
with 100,
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Percentage

SO 23
16=%=— 115% ==
3776 20
20% =~ 13310, 2
5 3" 3
R I
4

Increase value
Increase % = % 100

Original value

m}: Rent of the house is increased from T 7000 to

< 7700. Express the increase in price as a percentage of the
original rent.

Solution : Increase value =3 7700 -3 7000 =3 700

Increase wvalue 700
100 = 10
) 7000

=10

Increase %= ——
Original value

Percentagerise= 10 %
Decrease Percent

Decrease val
cCréase valuc % 100

Decrease %% = —
Ongimal value

IEEEESIED +: The costof a bike last year was T 19000. Its cost
this year is ¥17000. Find the percent decrease in its cost.

19000 —17000
19000

= 1 ()

Solution : % decrease =

2000
19000

Percent decrease= 10.5 %

§ 5: A positive number is divided by Sinstead ofbeing
multiplied by 5. By what percent is the result of the required
correct value ?

Solution : Let the number be 1. then the correct answer =5

%100 = 10.5 %

Example

The incorrect answer that was obtamed = —

1

5% 5

x100 =4 %

The required %=

{%%'Fbsnnerwdmar

& IfAisx%of Cand Bisy % of C, then Ais = x 100 %of

y
B. :
<~ If two numbers are x% and y% more than a third number

1004+ x

respectively, then the first number is [ 100 = g lﬂﬂ] 7 of

100+ v

the second and the second 1s (lﬂl]+hﬂr bs l[lﬂ] % of the

first.

v If two numbers are x% and y% less than a third number

100 —x
respectively, then the first number 15 | 750 ———x100 % 4f

K,

100— ¥
1) — x

the second and the second 1s [ Kmﬂ]% of the

first.

6: Two numbers are 30% and 60% more than a

third number respectively. What percent is the first number of
the second?

Selution : Given x =30, y=60

Example :

100+ x
First number = |

00+ £ Iﬂﬂ] " of the second

100+ 30
100+ 60
= 81.25% ofthe second number.

First number = ( bt IﬁﬂJ % of the second

Example

7: Two numbers are 32% and 20% less than a

third number respectively. What percent is the first number of
the second ?

Solution : Given x =32, y=20

100 —x
100 y

First number = [ = IB[}J 70 of the second

( 100 —32
10— 20

= 85% ofthe second.

ID!}J % of the second

2% Remember

x % of a quantity 15 taken by the first, v % of the remaining
1s taken by the second and z % ofthe remaining 1s taken by
third person. Now, 1f 4 1s left in the fund, then the mitial
amount

B A 100 =100 = 100
(100—=x 100 = y 100 -z)
< x % of a quantity 1s added. Again, y % of the increased

quantity is added. Again z % of the increased quantity 1s
added. Now 1t becomes A, then the mitial amount

in the begining.

B A=x100=100=100
(100 + x ¥ 100+ v X100+ z)

3.5 % income is taken as tax and 12.5 % of the
remaining is saved. This leaves T 4,053 to spend. What is the
income?

Solution : By direct method,

Example BR

4053 100=100
(100 -3.5)100-12.5)

Income = =T 4800,
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Percentage

% Remember

< Ifthe price of a commodity increases by r %, then reduction
in consumption, so as not to increase the expenditure 1s

[ 4 xiﬂ'[}} % .
100 + 7

If the price of a commodity decreases by r %. then the
mcrease in consumption so as not to decrease the
expenditure 15

[ £ xlm) %o
100 —r

IEEEELE - If the price of coal be raised by 20%, then find by

how much a house holder must reduce his consumption of this
commodity so as not to increase his expenditure ?

Solution : Reduction in consumption

20
=| ——x 100 |%
100+ 20
= [ﬂx H}{}J% =16.67 %
120

POPULATION FORMULA

. If the original population of a town i1s P, and the annual
increase 18 7 %o, then the population after n years

. M
= P[I-i——}
160

; =
and population n years ago = .
e
160
. If the annual decrease be ¥ %, then the population after n

years

F %
i)
100

and population n years ago

P

.f'l 7 \F
I\ 104

50 /() : The population of a certain townincreased ata

certain rate percent per annum. Now it i5s 456976. Four years
ago, it was 390625, What will it be 2 years later?

Solution : Suppose the population increases at r % per annum,

4
.
39[1&25[1—1——} = 45697
Then. 100 456976

[1+ r ]3 _ [456976 676
100 390625 625

Population 2 years later

2

=4569Tﬁ[1+ ’—J
100

676

=456976 =494265 (approx)

62

b T /1 The population of a city increases at the rate of
4% per annum. There is an additional annual increase of 1 %
in the population due to the influx of job seekers. Find the %
increase in the population after 2 years.

Solution : The net annual increase = 5%.
Let the initial population be 100,
Then, population after 2 years
=100x 1.05 > 1.05
=110.25
Therefore, % incréase in population
=(110.25-100)= 10.25%

% Remember

< Ifanumber Ais increased successively by x% followed by
y%.ﬂnd then z%. then the final value of A will be

A(1+i](1+i](1+;]
100 1 00 100

In case a given value decreases by a percentage then we
will use negative sign before that.

eety i1 /2: The population of a town is 1,44,000. It increases
by 5% during the first year. During the second year, it decreases
by 10% and increases by 15% during the third year. What is
the population after 3 years ?
Solution : Given, P=1.44,000

x=5%
y = 10%
z=15%

Populater after 3 years

=14%0 100 100 100

~ L44000 x 105x 90 x 115

= 156492
FOO 3 100 = 100
FIRST INCREASE AND THEN DECREASE
. If the value1s first increased by x % and then decreased by
. xy :
v % then there 1s [.t— y— ][I}I’_}) %o Increase or decrease,

according to the + ve or —ve sign respectively,
. If the value of a number 1s mncreased by x% and then
decreased by x%, then there is only net decrease which 1s

f::qu:'l 0 10

2
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Percentage

el [3: A number is increased by 10% and then it is
decreased by 10%. Find the net increase or decrease percent.

1010
100

=—1%

Solution : % change = 10— 10—

i.e.. 1% decrease.
Alternate Method :

10~
% change = (ﬁ] = 1%

gy
< Remember
< Average percentage rate of change over a period

(New Value—0lId Value) 100
= 07

s 1]

Old Value 1

[where n = period]

The Error
= & ] L A i 1)
< The percentage errot Taie value > 100%

Successive Increase or Decrease
If the value is increased successively by x % and y % then
the final increase 1s given by

[_T-!- P+ A }%
© 100

If the value 1s decreased successively by x % and y % theén
the final decrease 1s given by

—x— P4 i Y
' 100 )

IEEEEEIE® /4: The price of a car is decreased by 10 % and
20 % in two successive years. What percent of price of a car is
decreased after two years?!

Solution : Put x=— 10 and y=—20. then

(—10)(—20)
oo
The price of the car decreases by 28%.

STUDENT AND MARKS

The percentage of passing marks in an examination 1s x %.
Ifa candidate who scores v marks fails by z marks, then the
max imummarks

—10—204+

=-28%

~ 100(y +z)

X
A candidate scoring x % in an examination fails by ¢ marks,
while another candidate who scores v % marks gets b marks
morethan the minimum required passing marks. Then the
maximummarks

M

_ 100(a +b)

y—x

M

In an examination x % and y % students respectively fail in
two different subjects while z % students fail in both

subjects. then the % of student who pass in both the
subjects will be {100—(x +y—2)}%

bl /5: Vishal requires 40% to pass. If he gets 185

marks, and fails by 15 marks, what was the maximum he could
havegot ?
Solution : 1f Vishal had 15 more marks, he could have scored
40% marks.
Now, 15 marks morethan 18515 185+ 15=200
Let the maximum marks be x, then

40% of x=200
40

—x x=200
100
- s L,
40
Thus, maximum marks= 500
Alternate method :

L00(I85+15)  100x200
40 40

Maximum marks= =51},

Example

p 16: A candidate scores 15% and fails by 30 marks,

while another eandidate whoscores 40% marks, gets 20 marks
more than the minimum required marks to pass the examination.
Find the maximum marks of the examination.

Solution : Alternate method :

10030+ 20)
40-15

= 2(M}

Maximum marks =

sl /7: In an examination 42% students failed in

science and 52%, failed in mathematics. If 17% failed in both
the subjects. Find the percentage of those who passed in both the
subjects.

Solution : Given,x =42, y=52, z=17
- % of those who passed in both the subjects
=100—(42+52-17)=23%

TWO-DIMENSIONAL FIGURE AND AREA
. [fthe sides of atriangle, square, rectangle, thombus or radius
of a circle are increased by a %, 1its area 15 increased by
ala + 200)

100

. [fthe sides of a triangle, square, rectangle, rhombus or radius
of a circle decreased by a % them its area 1s decreased by

Yo

e L /8: If the radius of a circle is increased by 10 %,
what is the percentage increase in its area ?

Solution : Radius 1s increased by 10%. so, area is increased by

1O(10+ 200)
100

=21%
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Percentage

et /9: If the length and width of a rectangular garden

were each increased by 20%., then what would be the per cent
increase in the area of the garden?

Solution : Let the original length and width of the garden be x
and y units, respectively.

Then, the original area = x ¥ y= xy square units

Newarea= 1.2x x 1.2y = 1.44xy square units

R y l.4dxy —xvy
%0 Increase in area = { - y) = 100 = 44%,
Xy
Alternate method :
. . 2020 + 200) f
%o Increase 1 area = { 100 = 44%

‘&~ Remember
i
‘{-_,-

If A’s income 15 r % more than that of B, then B’s income 1s
less than that of A by

[ X x]mﬂqﬁ
100+ r

< If A’s mcomeis r % less than that of B. then B’s income 15
more than that of 4 by

[ 4 xIHﬂ?ﬁ
100—r

< Ifthe both sides of rectangle are changed by x % and %

. X}
respectively, then % effect on area =x + » + ﬁ (+/—

according to increase or decrease)

REWTIEE 20 1f A’s salary is 50 % more than B’s, then by
what percent B's salary is less than 4’s salary?

Solution : By direct method,

B’s salary 1s less than A’s salary by

_ 0 100l
100+50
50
= 27 100 % =33339%,
150

et il 27 - Ravi's weight is 25% that of Meena’s and 40%

that of Tara’s. What percentage of Tara’s weight is Meena’s
weight?

Solution : Let Meena’s weight be x kg and Tara’s weight be y kg.

Then Ravi's weight =25% of Meena’s weight

23
= -~
100

X cee AT}

Also, Ravi’sweight=40% of Tara’s weight

40
o0 Y

o (10)

From (1) and (11), we get

25 40
e = e— Y
100 " o0
= 25x=40y
E 8
— 5_‘:_ 3.1? — X=—¥
5"

Meena’s weight as the percentage of Tara’s weight

8

_}1 E
X E gz
¥ ¥ e

Hence, Meena’s weight 1s 160% of Tara’s weight.
Depreciation Formula

Let the present value of amachine be P. Suppose it depreciates at
the rate of R% per annum. Then :

R

i
L Value ofthe machine after n years = P( ]_ﬁ}

P

I
2 Value of the machine n years ago= [I__R_J
100

ety 22: The value of a machine depreciates at the rate of

10% per annum. If its present value is ¥1.62,000, what will be its
worth after 2 years ? What was the value of the machine 2 years ago ?

Solution : Value of the machine after 2 years

2
7 162000 12| | =% ;ﬁzumxixi]
100 10 10

=X 131220,

Value of the machine 2 years ago

162000

,,
(fos)
100

10 10
=7 (l(ﬂﬂﬂﬂw{;x—g—} = Z200000.
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Percentage

If two numbers are respectively 20% and 50% of a third
number, what 1s the percentage of the first number to the
second?

(a) 10 (b) 20

(c) 30 (d) 40

When the price of a radio was reduced by 20%, its sale
increased by 80%. What was the net effect on the sale ?
(a) 44% increase (b) 44% decrease

(¢c) 66% increase (d) 7353% increase

The digit at unit place of a two-digit number 1s increased
by 100% and the digit at ten places of the same number
is increased by 50%. The new number thus formed 15 19
more than the onginal number. What 15 the original number ?
(a) 22 (b) &3

(¢) 24 (d) None of these
Groundnut o1l is now being sold at¥ 27 per kg, During last
month its cost was ¥ 24 per kg. Find by how much % a
fammly should reduce 1its consumption, so as to keep the
expenditure same,

1 1
11-"% by 11—%
(a) g (b) T
9 1
RO | (Rl 9—
& Y @ "

10% of the inhabitants of a village having died of cholera, a
panic set in, during which 2 5% of the remaining inhabitants
left the village. The population is‘then reduced to 4050.
Find the number of original inhabitants.

(a) 3000 (b) 6000 _ou(c) 00 (d) 8000
When the price of a pressure cooker was increased by 15%.
the sale of pressure cookers decreased by 15%. What was
the net effect on thesales ?

(a) 15% decrease (b) no effect

(c) 2.25% increase (d}y 2.25%decrease
A=10%ofx, B=10% of v, C= 10% of x + 10% of y. On the
basis of the above equalities, what 1s true i the following?
(a) Aisequalto B

(b) A 1isgreater than B

(¢} Bis greater than 4

(d) Relation cannot be establhished between 4 and B
The ratio of salary of a worker in July to that in June was

] &
2 5 2 i by what % the salary of July more than salary of

June. Also find by what %, salary of June was less than that
of July.

1 1
(a) 115% and 10% (b) 10% and 115%

1
(c) Both 10% (d) Both Ha%

EXERCISE

9,

10

11.

13.

15.

16.

By reduction of 20% in the price of oranges, one can
purchase 5 oranges more for ° 2.50. Find the reduced price
of the oranges per dozen. Find also the original price.

(a) 120 paise, 140 paise (b) T0.8,X15

() T1OXLS5 () Tll.%L3

A speaks truth in 75% and B in 80% cases. In what
percentage of cases are they likely to contradict each other
when narrating the same incident ?

(a) 35 (b) 30

() 25 @ 20

[fthe price of sugar 1s inereased by 7%, then by how much
percent should a housewife reduce her consumption of
sugar, to haveno extra expenditure ?

(a) 7over 107% (b) 107 over 100%

(¢) 100 over 107% (dy ™%

Lucknow bound Shatabdi Express has a capacity of 500

seats of which 10% are in the Executive class and the rest

chair cars, During one journey, the train was booked to
85% of its capacity. If Executive class was booked to 96%
of its capacity, then how many chair car seats were empty
during that journey?

(a) T8 (b) 73

(¢} 72 (d) None of these

A sum of T 4558 15 divided among 4, B and C such that 4
recerves 20% more than C, and C receives 25% less than B.
What is A's share in the amount ?

(a) T 1548 (b) 1720

() T1290 (d) 1345

In a certain school, 20% of students are below 8 years of

2

age. The number of students above 8 years of age 1s % of

the number of students of 8 years age which 1s48. What 1s
the total number of students in the school?

(a) 72 (b) &

(c) 120 (dy None of these

From the salary of an officer, 10% is deducted as house
rent, 20% of the rest, he spends on conveyance, 20% of the
rest he pays as income tax and 10% ofthe balance, he spends
on clothes. Then . he 1s left with . 15.552. Find his total

salary.

(a) T25.000 (by T30.000

(c) 35,000 (d) T40,000

[f the radius of a circle 1s dimmished by 10%, the area 1s
diminished by

(a) 36% (b)y 20%

(¢} 19% (d)y 10%
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[~

In an election between two candidates. 75% of the voters
cast their votes, out of which 2% of the votes were declared
invalid. A candidate got 9261 votes which were 75% of
total valid votes. Find the total number of votes enrolled in
that election.

(a) 16080 (b) 16800

(¢) 18600 (d) 16008

In an election between two candidates. the candidate who
gets 30% of the votes polled 1s defeated by 15,000 votes.
What is the number of votes polled by the winning candidate?
(a) 11.250 (b) 15000

(c) 26250 (d) 37.500

In an examination, 65% students passed in Civics and 60%
in Histroy, 40% passed in both of these subjects. If 90
students failed in History and Civics both, then what 1s the
total number of students?

(a) 600 (b) 650

(¢) 700 (dy 750

40% of the people read newspaper X, 50% read newspaper
Y and 10% read both the papers. What percentage of the
people read neither newspaper?

(a) 10% (b) 15%

(c) 20% (d) 25%

In a shipment of 1 20 machine parts, 5 per cent were defective.
In an another shipment of 80 machine parts, 10 per cent
were also defective. For the two shipments combined, what
per cent of the machine parts were defective?

(a} 6.5% (b) 7.0%
©) 7.5% (d) &0%
28
The sum of two numbers 15 E of the first number, The
second number is what percent of the first?
(a) 12% (b) 14%:
(c) 16% (d) 18%

A screw driver and a hammer currently have the same price.
If the price of a screw driver rises by 5% and the price of
hammer goes up by 3%. then how much more will it cost to
buy 3 screw drivers and 3 hammers ?

(a) 3% (b) 4%

(¢} 5% (d) 8%

In measuring the side of a square, an error of 5% in excess
is made. The error % in the calculated area 1s

] 3
(a) 1”1% (b) mi%
3
() 11% (d)y 25%

If A’s salaryis 25% higher than B’s salary, then how much
per cent 1s B's salary lower than A’s 7

() Iﬁ-;v% b 0%
|
(¢) 25% (d) 335%

26,

30,

3.

33.

35,

(a) 90%

The length of a rectangular plot 1s increased by 253%. To
keep its area unchanged, the width of the plot should be
(a) kept unchanged (b) increased by 25%

(¢) increased by 20% (d) reduced by 20%

When the cost of petroleum increases by 40%, a man reduces
his annual consumption by 20%. Find the percentage change
in his annual expenditure on petroleum.

(a) 20% (b) 16%

(c) 12% (d) 40%

A reduction of 20% in the price of an apple enable a man to
buy 10 apple more for ¥ 54. The reduced price of apple per

dozen 1s
(a) T4.32 (b), T12.96
(¢c) T 10.80 (dy 1440

After three successive equal pereentage rise n the salary
the sum of 100 rupees turned mto 133 rupees and 10 paise.

Find the percentage rise.in the salary.
(a) 13% (b) 10%
() 15% (d) 4%

In an examination in which full mark were 500, A got 10%
less than B. B got 25% more than C. C got 20% less than D.
Ifa got 360 marks what % of full mark was obtained by D.
(b) 8%

(c) 50% (d) 60%

In an examination 80% of student passed in English 85% in
mathematics and 75% n both English and mathematics. If
40 student failed in both the subject find total number of
students.

(a) 350 (b) 400

(¢) 450 (d) 600

The length of a rectangle 1s increased by 15% and breadth
decreased by 15%. Then the area of the new rectangle is
(a) unchanged (b) increased by2.25%

(¢) decreased by 2.25%  (d) increased by 15%

If 50% of (x —y) = 40% of (x + ), then what per cent of
x 18 y?

1 1
; 10 —"2 11=9
(a) gzﬁ (b) E}/':'.I-
- BLV d 211‘}’
(© 135% ) 215%

If the height of a cone 1s increased by 50%, then what 1s
the percentage increase in the volume of the cone?

100
(a) 3 Yo (by 40 %

200
(¢} 50% (d) 3 %

38L 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?

(a) 1¢ (b)y 2¢

(& 3¢ (dy 4°¢
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37.

4l.

43,

Percentage

. : 2, .
Water contains 14;51 of hydrogen and the rest is

oxygen. In 350 g of water, oxygen will be

(a) 300g (by 250g

(c) 200g (d}y None of these

To an examination, a candidate needs 40% marks. All
questions carry equal marks. A candidate just passed by
getting 10 answers correct by attempting 15 of the total

questions. How many questions are there in the
examination?

(a) 25 (by 30

(c) 40 (d)y 45

What is the number whose 20% 1s 30% of 407

(a) 90 (b)y 8O

(c) €D (d)y 30

An employee 1s required to contribute 10% of his
payment to General Provident Fund. If he gets 13500 as
net pay in a month, then what 1s the monthly General
Provident Fund contribution (assuming no other
deductions)?

(a) <1215 (b) 1350

(¢c) F1500 (d) 1650

A man losses 20% of his money. After spending 25% of
the remaining, he has 480 left. What is the amount of
money he originally had?

(a) T 600 (by 720

(c) T 8OO (dy 3840

The radius of the base of a right circular cone is increased
by 15% keeping the height fixed. The volume of the cone
will be mncreased by

(a) 30% (b) 31%

(¢} 32.25% (dy 34.75%

The price of an article 1s ¥ 25. Afler two successive cuts
by the same percentage, the price becomes 20.25. If each
time the cut was x%, then

(@) x=9 (b) x=10
(c) x=11 (d)y x=11.5
What is 5% of 50% of 5007

(a) 125 (b)y 25

(c) 1.25 (d) 625

XY and Z had taken a dinner together. The cost of the
meal of Z was 20% meore than that of ¥ and the cost of
the meal of X was 5/6 as much as the cost of the meal of
Z. If Y paid T100, then what was the total amount that all
the three of them had paid?

(a) 285 (b)
(c) F355 (d)

2300
None of these

45.

47.

al.

52

A person's salary has increased from 37200 to T 8100.
What 1s the percentage increase in his salary?

@) 25% (b) 18%
162 1219,
(c) 2l (d) 5"

A person sold an article from T 3600 and got a profit of
20%. Had he sold the article for ¥ 3150, how much profit
would he have got?

(a) 4% (b) 5%

(c) 6% (dy 10%

A water pipe 1s cut into two pieces. The longer piece 1s
70% of the length of the pipe. By how much percentage
is the longer piece longer than the shorter peice?

(CDS)

400 ,
(a) 140% p
(c) 40% (d) None of these
On a 20% discount sale, an article costs 596. What was
the original price of the article? (CDS)
(a) R 720 (by 735
(¢}, X 745 (d) T 775

A person could save 10% of his income. But 2 years later,

‘when his income increased by 20%, he could save the

same amount only as before. By how much percentage

has his expenditure increased? (CDS)
2 1.

2 2
y 24—% 25—%
) 245% @ 255%
The salary of a person 1s increased by 10% of his original
salary. But he received the same amount even after
mcrement. What is the percentage of his salary he did not

recerve? (CDS)
(a) 11% (by 10%
(¢c) 100/11% (dy 90/11%

The value of a single discount on some amount which 1s

equivalent to a series of discounts of 10%, 20% and 40% on

the same amount, is equal to (CDS)

(a) 432% (b) 30%

(¢) 568% (d) 0%

ABCD 1s asquare. Ifthe sides AB and CD are increased by

30%, sides BC and AD are increased by 20%, then the area

of the resulting rectangle exceeds the area of the square by
(CDS)

(a) 50% (b) 52%

(c) % (d) 56%
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HINTS & SOLUTIONS

.  (d) Letthethird number be 100, Then, the first and second

numbers will be 20 and 50, respectively.

Required %= A x 100 = 40%

50
Let the original price be x and sale be of v units,
Then, the revenue collected mitially = x = y
Now, new price = 0.8 x, new sale= 18 y
Then, new revenue collected = 1.44 xy

0.44xv
Y <100

Xy

&4 INcrease In revenue =

= 44% mcrease

3 (d) Working with options, we have

Original | N
o ey 23 Difference

number | number

(a) | 22 34 12
(b)y | 63 96 33
(c) | 24 38 14
Obviously, (d) is the correct option.

"
27 hdxlﬂﬂ:%%

% change in rate =

For fixed expenditure, % change in consumption
% change n rate

x100

100 + % change in rate

100/8 100 1
ke SO% < %=11—%

100 [1--: i] ? )
g

Let the total number oforiginal inhabitants be x. Then,
(100—25)% of (100—-10)% of x =4050
{ 75 90

— 4 R x.‘r] = 4050 = E.TI 4050
100 100 40

5. (b)

= OO00.

[ 4050 x IHJ)
— X =

e

Number of original inhabitants = 6000

( common %o chauge}z
100

6 (d) Net effect on sale =—

= 2.25% decrease
100

The given mformation gives no indication regarding
the comparison of x and .

7. (d)

5
&  (a) Letthesalary of July be ¥ =

9
and the salary of June be I T

Required percentages
5 9 5 9
;_?['—1_?[' ;I—EI
="g— « 100 and “S—H 100
—X ==X
4 2
= ﬁ% and Il}ﬁ.%_ =] Ii% and 10%
9 10 9

9. (d) Letoriginal pricebe’ xper orange. Then,
Reducedrate=(1 -0.2x=%F0.8x

A 20 250 %
08x 3
25 25 ]
= —— =5 x=—
8x X b

. Original price of oranges per dozen E-“i 12=1.5

and Reduced price=3(0.8)(1.5)=31.2

10. (a) Letthe truth spoken by 4 and B be p, and p,
: _ 3 4
respectively, i.e.. p, = andp, = 5
They will contradict each other only when one speaks
truth and the other 1s lying.
| 3}{1.4}[:1_3_4_?_35_3&
B5q" 5 5 4 20 20 20 dpg Teoe
1. (a) % reduction in consumption
= % change in F[iw. <100
100 +% change in price
L P o g
100+7 107
12.  (b) Seats in executive class =50

Seats for chair car= 450

Booked seats in total =425

Booked in executive class = 48

Therefore, seats booked in chair class= (425 —48)
=377

Empty seats for chair class=450-377=73
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3x ~ 70x37500

13. (a) LetBgetIx, Then Cgets=T75%of x= I T = 26,250

Iy 120 3y Oy 19. (a) Let the total number of students be x.
and A gets = 120% of _:i = I;{] X 4 = 1;] Number of students passed in one or both 15 given by :
nABYy=nm(A)+n(B)y—n(AnB)
i = : -
o I_;+TT b r—4558 65% of x + 60% ofx —40% of x
( 65 60 40 ) 83 17
= Xiop e Nl e | = i = iy
53x 4558x= 20 100 100 100 100 20
— =4558 =2 x= ——=1720
20 33 :
iy s B 17 1 3x
9y 91720 Failed in both = I—EI = E
Hence, A's share = “}E =% 10 =% 1548
3: 90 x 20
14. (d) Letthe number of students be x. Then, 5 O = =( _ J: 600
Total number of students of 8 years and above 8 years 20 3_ k
={100-20)% of x=80% of x. 2. (c) n(A)=40,n(B)=750.n(4 ™ B)=10.
” nA U B)=n(4)+n(B)—nd ~ B)=40+ 50— 10 =80.
80% of x=48+2/3 of 48 = o x=80=x=100. . Percentage reading either or both newspapers
=80%.
I5. (b) Letthe total salary be<.x. Henge. percentage reading neither newspaper
Then, (100 — 10)% of (100 — 20)% of (100— 20)% of =100 80)%=20%
(100—10)% ofx = 15552 21. (b) Total no. of machine parts in both the shipments
90 80 80 90 = (120+80)=200
= 100 " 100 = 100 2 100 x x| =13352 Total defective machine parts in both the shipments
=120%5% +80 % 10%=06+8=14
15552 = 10
=:,=x=( i m}:E{},{}I}U ‘ | 14
64 %81 Therefore, required %= s x100=7%
16. (c¢) Iftheradius is diminised by r %, then
|’ \ 2. (a) Letthe numbers be x andy. Then,
2
5
Area is diminished by LEF — 4 28 28 3
100 X+y=—X=Dy=—X—-X=D>y=—X
25 25 25
2
—2x10-19" 19 y (3
100 ' = = —xiﬂﬂ}}ﬁ=]2%
X 25

17.  (b) Let the total number ofvotes enrolled be x. Then,
Number of votes¢ast=75% of x. Valid votes =98% of  23. (b) Let the original price ofa screw driver and a hammer

(75% of x). be ¥ 100 each.
75% of [98% of (75% ofx)] = 9261 Then, price of 3 screw drivers and 3 hammers =3 600
75 98 75 | Now, after increase of 5%, the price of 3 screw drivers
% % x x| =9261
100 100 100 =315
| And after 3% increase the price of 3 hammers =3 309
—5i73) =[ 9261x100 x100x ]ﬂ[}J — 16800 Increased price of 3 hammers and 3 screw drivers
T5x98 x 75 =F 624
18. (¢} Let thetotal number of votes be x 24
votes polled by winning candidate Therefore. % increase in price = ﬁ-x 100 = 4%
=(100-30)% ofx =70% ofx 4. (a) Ifsideis increased by a%, area increased by
Now, 70% of x — 30% of x= 15,000
= 40%ofx =15,000 2
2a+ o Yo
15000 x 100 !
x= T =37,500
40
number of votes polled by winning candidate 52 |
=T0% of 37500 =Rt s =10 o
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23,

26.

27.

28

(b)

(d)

(b)

Let B's salary be X 100,
then A’s salary=< 125

2 75
1o =M 6t =2 5160

%5 lesser =
125 125

]
= —x 100 = 20%

e

Short cut method:

B’s salary 1s lower than A’s salary by

25 )
———x 100 |% =
[I{HH 25 i
Let the original length and breadth be both 10 cm each.
Then original area = 100 cm?
New length=10=1.25=12.5cm
Let new breadth bex. Then, 12.5x= 100

100
= X =—=8¢m
12.5

2
Hence. % reduction in breadth = I_[I' = 100 = 20%

First expenditure: Suppose 100 litres of petroleum at

100 units of money per litre, then total expenditure =

100 = 100 units of money= 10000 units ofmoney.
Second expenditure: Now 80 litres of petrolewm at 140
units of money per litre, total expenditure =80 = 140
units of money = 11200 units,

=  Expenditure increases by

112001 E]i}l}l}-'ﬂ
10000,
Short-cut: Exp,=PX. Exp, = 1.4P(0.8X)=1.12PX.
= Directly we see; answer = 12%,
Let the original price of apple be ¥ x /dozen
4x

New price T= ?,’duzen.

100=12%

54 54 10
4x x 12

_ 4x6
— R 5
—- 4—%1‘:}2.915

29

31

(b)

Letrisein salraybe x%

mu[ni)[ni}(ni):l}ll
100 100 100

[1 X )3_133.1_]331

100/ 100

Ppems=dd

100

X

——=0.1 =x=10

100
Rise in salary 1s 10%
R S E = v=400

(b)

when x 15 mark ﬂbta_ﬁ'ﬂad by B mark obtained by C =y

mark obtainedby D=z

- 20 4z
I — . :.;_= T
5% 00 5

z=400

400
&5 of mark obtained of D= ?{?ﬁx 100 = 80%

[

Let total no. of student=x

Let A and B represent the sets of students who passed
in English and mathematics respectively

n(AUB) =n(A)+n(B) - n{ANB)
= 80% of x + 85% of x — 75% of x

sl 83 Tax 90x 9x
= X+ — = =

> X = =
100 100 100 100 10
Students failed in both subjects

- Ox X

T 10
S i—élﬂ =4(X)
0, 0~ X=
A=[=xb

15 15
A ( 100 100 1.15/=0.85b
"=097T75A
A-09775A

% change = x 100 =2.25%
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33.  (b) Given that, 50% of (x —y) =40% of (x + y)
50

= _ﬁ[l’—!’]=ﬂ:{[_‘r+ 1:]
100 ' 100 3
= Sx=5y=4x+4y
= x=9y .-{i)
Let r%ofx=y
il '
— ﬁxgl_‘g? =¥ [ﬁ'ﬂlTl Eq (]]]
Py
Y
|
3. (¢} Volume of cone= Eﬂ ¥

Here radius 1s constant, then volume is directly
proportional to height. Now height increase 50%. So
percentage increase m volume is 50%.

35. (b) Let tub capacity xl.
Tube (x)
(x —38) (f empty) 38 (Milk)
95
F XX =38

Now, 100

x=401,

Additional milk =40 1-38 1 = 2L
36. (a) Water ( 100%)

Hydrogen Oxygen
%8+2_100,, 600,,
T T T
Ratio of Hydrogen and oxygen =1 : 6
. 6

Now, oxygen m 350g of water = ?K 350 = 300¢
37. (a) Let the number of questions in examination = x

By given condition, 40% of x = 10

x x 40 —10
100
1000
— =25
40

38.  (c) Let the number be x
According to question 20% of x = 30% of 40

=20 - 40 = 30
100 100
" xzﬁmxmzﬁ{]

i

39.  (c¢) Let the net pay of employee = x

90 9x

y 1 no T b i
After contributing 10% 100~ 10

According to question E:]ESI}G

10
IzlESL}I}:{Iﬂ —15000
9
-+ General provident fund = 10% of basic pay
10x 15000
== = 1500
100
40. (c¢) Let man has originally T x
xx 80, 8x
After 20% loss = =

100 10

. 8x 75 8x 3
After spending 25% = -

X =
10 100 10 4
Accordmg to the question,

Ry 3
— X —=4R0
04
— Bxx3=480x4x140
L A80x4x10 _ o
8x3
4] L
. (&) x+y
(©) 100
15%15
=15t
>
:3{}-{-?&
100
=32, 25%
4. (b) According to the question.
= 95y 100X} 100—x) o0 os
100 100
= (100—x)* = miﬂﬂ = (100—x)* =8100
— 100— x =90
x=1{)
4 5% of 50% of 500 = ixﬂﬂﬂ% 1225
() 3700 A 0 ~ 1007 100 &
4, (d) According to question.
5
(+ 20%) = A5

¥ o— . N

Lol

T 100 < 120 100
So total amount = 100 + 100 + 120
=% Dak).
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45, (d) Percentage increase in salary

_ 3][‘.*[}—';'2{:-[}J_“m;h
7200
= li :-LIUI_‘i:lE.S%:lEl%
7200 2
46. (b) Let the cost price of the article be ¥ x
120x
After 20% profit = 160 = 3600
x=3000
Now;, profit percentage, when the article is sold for 33150
_ 315{}—3[}[}{}}[“}[}_ 150 <100 =5%
3000 3000
47.  (b) Pipe
Longer part Shorter part
70% 30%
Percentage of longer pipe as compare to shorter pipe
70-30 40 400
= Vo

x 100 =—x100 =
30 30

48. (c) Let the original price of article be ¥ x
Now, After 20% discount article costs ¥ 596

80 ~ 596x100

= dhe =745

- Original price="% 745
49. (a) Let income be ¥ 100

90
Expenditure amount = “}ﬂxm = 390

. , 120
Now, income increased by 20% = mﬂ“'ﬁj‘ﬁ =< 120

Expenditure amount = (120 - 10)= ¥ 110
Increase in expenditure = 110 —90 = 20

: ) . 20
Increase in % of expenditure = EKI[}G
200 2
= = 22—%
0 9

3.

3l

Y

(c)

(d)

Let original salary ofa person =x ¥
Increase in salary= 10% of x
Then New Salary=x + 10% ofx

But he received same amount even after increment.,
Let y be the percentage salary he did not receive.

tl H}L—H:{x L
T 107 100
11 y
J— -— =X
= ‘4 [ l[}l}}
iy 10
= 10 11
L_l_li}_ 1
=~ 100 TREY
100
— " %%
E an
Discount equivalent to 10% and 20%
10420 2 —2gs
— T s ——= i .-""lr
100 b
Discount equivalent to 28% and 40%
T 28 x40
— == e
100
=68—11.2
=56.8%
D C
A 5 iy B

Let initially the side of square be ‘a’.
Area of square = a’

Area ofreactangle=1.3a=x1.2a
Percentage increase = 1.56 a’ in Area

.
) (1.56 —a )mﬂ
a-

=(1.56—-1) 100 =56%
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