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The chapter of number system is amongst most
important chapter in the whole of mathematics
syllabus for the competitive Examination.

We can consider this chapter as the backbone
of mathematics. The students are advised to go
through this chapter with utrriost care, under-
standing each and every aspect of this topic.

‘In this chapter basic definition of different types
of numbers are given. Then on the basis of thi
various ‘questions with solved example
given for easy understanding.

Number System
Natural Numbers
Counting numbers 1, 2,48, 4,
known as natural numbe

The set of natural numbers can be represented
byN={1,23845..... }

Whole Numbers

If we include 0 among the natural numbers, then
the numbers 0, 1, 2, 3, 4, 5 etc are are called
whole numbers.

Whole number W={0, 1,2, 3,4,5.......... }
Clearly, every natural number is a whole number
but O is a whole number which is not a natural

number.

Number System

Integers
All counting nu%and their negatives
ineluding zero arékngwn as integers.

The set of integers
I={.. -&%1,0,1,2,3,4 ..... }
Et

£86§‘ ‘
gers.
ositive Integers and natural numbers are

synonyms.

Negative Integers
The set {-1, -2,-3, ...... } is a set of all negative

integers. 0 is neither positive nor negative.

Rational Numbers

The numbers of the form p/q, where p and g are

integers and g # 0 are known as rational numbers.
.2 5 -4

eg.: 579 etc.

Irrational Numbers

Those numbers which when expressed in decimal .

form are neither terminating nor repeating

decimals, are known as irrational numbers

€g.. «/5. \/5, «/5, T etc.

* Reasoning & Aptitude | 9
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Note that the exact value of = is not 2_/?- -273 is

rational number while = is an irrational number.
Some times = is also considered equivalent to

355
*1-1—5' This value is also approximate-value of n

and not the exact value.
Similarly 3.14 is not an exact value of it.

Real Numbers
The rational and irrational numbers combined
together are called real numbers.

eg.: %.«/5,4+\/§,6+~/§ etc are all real )

numbers.
The set of all real numbers are denoied by R.

Coxplex Numbers
Complex numbers can be represented in form of
a +ib, where a and b are real numbers and

i=+/=1. Thus 3+4i, 6+2i, i, 2i etc are Complex -

é “is-divisible byd4.
0 eg.: 2652, here 52 is divisible by 4 s0.2652

numbers:

Even Numb'ers
All those numbers which are exactly diy
2 are called even numbers.

eg.: 2, 4, 6, 8, 10, etc. 03

Odd Numbers

All those numbers which @ exactly divisible
by 2 are called odd e
Eg.: 1,3,5,7, 9 etc.

Prime Numbers

Number divisible by 1 and itself and not divisible

by any other number are called prime number.
Eg.: 2,3,57 11etc.

Note: 2 is the only Prime number which is even.

Rest all are odd Prime numbers.

Composite Numbers

Natural numbers greater than 1 which are not
prime are compaosite numbers.

eg.: 4,6, 9, 15, etc.

Co prime Numbers

Two numbers which have only 1 as the common
factors are called Coprimes or relatively prime to
each others

eg.: (3,7) (8, 9) (36, 25) etc.

Test of Divisibility

1. Divisibility by 2
A number is divisible by 2 if the unit digit is
zero or divisible by 2.
eg.: 22, 42, 84, 3872 etc.

2. Divisibility by 3
A number is divisible by 3 if the sum of digit

in the numberig divisible by 3.
eg.. 255 .
Here 2 + 3 = 15, which is divisible by

3 m@fﬁs is divisible by 3.
Eum

ility by 4
ber is divisible by 4 if its last two digit

is divisible by 4 -

eg.:§37ﬁ72, 584,904 etc -

Divisibility by 5

A number is divisible by 5 if the units digit in -
number is O or 5. ' '

eg.: 50, 505, 405 etc. .

5. Divisibility by 6 _
A number is divisible by 6 if the number is
even and sum of digits is divisible by 3.
eg.: 4536 is an even number also sum of digit
4+ 5+ 3+6=18is divisible by 3.
eg: 72, 8448, 3972 etc.

6. Divisibilityby8
A number is divisible by 8 if last three digit
of it is divisible by 8. |
eg.: 47472 here 472 is divisible by 8 hence
this number 47472 is divisible by 8.

MADE EASY

* Reasoning & Aptitude | 10



L~

P

~ . o
WIS

MADE EASY

- o Number System | 11

them exactly.

7. Divisibility by 9
A number is divisible by 9 if the sum of its
digit is divisible by 9.
eg.: 108936 here 1+0+8+9+3+6 is 27 which
is divisible by 9 & hence 108936 is divisible
by 9=

8. Divisibility by 10
“Anumber is divisible by 10 if its unit digit is
0.
eg.: 90, 900, 740, 34920 etc.
9. Divisibility by 11
~ A number is divisible by 11 if the difference
of sum of digit at odd places and sum of
digit at even places is either Q or divisible
by 11.
eg.:- 1331, the sum of digit at odd place is
143 and sum of digit at even places is 3+1
and their difference is 4-4=0.501331is
divisible by 11.

H.C.F o |
(Highest Cormmon Factor) of two or r@er
is the greatest number that divid sr{%w e of
For.example 8 is the high n factor of
16 and 40. < !

HCF is also called gr@ mon divisior (G.
CD)orG.C.M.ie.Gr t Common measure.

L.CM. .
(Least Common Multiple) of two or more number
is the least or a lowest number which is exactly
divisible by each of them.

For example LCM of 8 and 12is 24, because it is
the first number which is multiple of both 8 and
12. ;

LCM and HCF of Fractions

Numerator

Fractions are written in form of ——————
- - Denominators

S

HCF’and'LCM of Numbqr,s

Where denominator is not equal to zero.

(H.C.F. of Numerators)
(LCM of Denominators)

H.C.F of Fraction =

, (LCM of Numerators)
CMof = —
-C.Mof Fraction (HCF of Denominators)

Example: find HCF & LCM of —;— g and—:;-

Hop = HOF.of(123) _ 1
LCM(@237) a2

2
Imp \nwgebraic Formulae
b

)? = a2 + 23+ b?

. (a-b)? =a®-2ab+b?
3. (a-b)(a+b)=a?-b?

4, (a+b)2+(a—b)2=2(a2+b2)

5. (a+b)’~(a—b)’ =4ab

6. (a+b)’ =a%+3a%h+3ab? +b°
=a’ +b’ +3ab(a+b)

7. (a-b)’ =a° -3a%+3ab? -b°
=a®-b® -3ab(a-b)

8. a’+b%=(a+b)(a® -ab+b?)

9. a°-b’= (a—-_b)(a2 +ab+b2)

3,3, .3
a’ +b° +¢° -3ab
————3 a0e =(a+b+c)
a‘+b“+c“-ab-bc-ca :

10.

MADE EASY
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(a? +b2)(a2 —bz)'

oot = - =

= (a® +b%)(a+b)(a-b)

Condition of Divisibility for Alzebraic Function
1. -a"+ b"is exactly divisible by a+b only when
nis odd

CEx:a®+b= (a + b)(a -ab+ b2) is divisible

by a+b, also a° + b5 is divisible by a+b

2. a" + b"is never divisible by a-b (whether n
is odd or even)
Ex.: a® + b3 = (a + b) (a?
divisible by (a-b)
a’ + b is also not divisible by (a - b)

3. a"-b"is exactly divisible by (a—b) (whether
nis odd or even)
Ex.: a®-b2is exactly divisible by (a— b) also
a'2—b'2js also exactly divisible by (a—b).

~ab + b?) is not

Factors of Composite Number
Composite numbers are the numbers which can

be factorised into prime factors, or simply we

'can say that composite number are-those
numbers which are not prime

8=2x2x2

Similarty 9 is also a composrte@}

9=3x3

Composite number.= P,’“ q{@

P, Py Py P,are prj_me nt

P} here,

ersand A, A,

...... A, are their respective powers.

Factors of composite number = (A, + 1)
A+ 1) (A, + 1) v

Foreg.: 18 =2 x3 x3 = 21.x 32
Factorsof 18 = (1 + 1) x(2+ 1) =2x3=6
Clearly it contains six factors 1, 2, 3, 6, 9 and 18
Factors of other Composite numbers 6 = 2! x3!
Factors-—(1 +1)x(1 +1) 4=1, 2,3and 6

72=2x2x2x 3x3 .23 % 32

Factors = (3 + 1) x(2 + 1) = 12

Qéve 2 fives thus total number of zeros are 2.. -

For eg.: 8 is a composite number since it ca
factorised into ’

Ex.1  Find the factors of composite number 360
Sol.: 360 =2 x2 x2x3 x3x5
=28 x32 x5! : !
Factors =3+ 1)(2+ 1) (1 + 1) = 24,

Ex. 2. Find all the factors of 120.
Sol.: 120 =2 x2 x2 x3 x5
=23 x 3! x5!
Factors =3+ 1) (1+1)(1+ 1) = 16.

oooo

Counting Number of Zeros

Sometimes we come agross problems in which
we have to count n@f zeros at the end of
factorial of any numiem For example
Number of zgro at the end of 10!

10! = wx7 X6 x5x4x3 x2 x 1
lly we have to count number of fives,

ultrpllcatron of five by any even number
ultin O at the end of final product. In 101 we

Here £

Short Cut: A .
Counting numbé"r of zeros at the end of n!

n_n
[ ! LU

Value will be 5T 54

The integral value of this sum will be the: total

number of zeros. ‘

. Ex. 1 Numer of zeros at the end of 10!

19+-1§Q here integral value is 2.

5

Note: Here -Z_)—S is less than 1-so will not count it. -

Ex.2 Number of zeros at the end of 100!
oo, 100 100 100
B 5 5 & _

MADE EASY
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"Ex6 Number of Zéros at the end of 50!

integral value will be
20 + 4 = 24 zeros

Ex.3  Number of zeros at the end of 126!

Sol.: 12-§+~1—%§+1-2-3-".E —1-276:
5 5 5 5
integral value will be

25 + 5 + 1 =21 zeros.
Ex.4 Number of zeros at the end of 500!

500 500 500 500
5 & 5 &

integral value will be

100 + 20 + 4 = 124 zeros.

Sol.:

Ex.5 Number of zeros at the end of 1000!

1000 1000 1000 1000 1000
+ + +—+
5 5 5 5 5
x
200 + 40 + 8 + 1 = 249 zeros

Sol.:

50 50 50

: ——t e ——,,, B
Integral value will be '
10+ 2=12zeros v R
ExX.7  Number of zeros at t 20!

Sol.. 2,2,.%
6 5 5T

Integral value will be
18 + 3 = 21 zeros

aooo

Cyclicity

Cyclicity of a number is used mainly for the
calculation of unit digits.
1. Cyclicity of 1.

In 17, unit digit will always be 1.

Q?“?

2. Cyclicity of 2.

=8
24=16
25=32
26 =64
2’=128
: 28=256
After every four intervals it repeats so cycle of 2
is2 48,6 : '

Ex.1  Find unit digit of number 254,

Sol..  Here unit digjt will repeat as 2, 4, 8, 6
after ever terval till 52 next 53 will
be 2 an&,i ill be 4. So unit digit will

be 4. .

Ex.2 it didit of 2923 :

Sol.: re 2, 4, 8, 6 will repeat after every four
terval till 320 next digit will be 2, 4, [8] .
So unit digit of 2323 will be 8.

Find unit digit of 1212 x 2222 N
Sol.:  Unit digit of 12'2 will be 6 and 2222 will
be 4. So unit digit of 1212 x 2222 will be

6x4=2[4];4Ans

3. Cyclicity of 3.
3'=3
3?=9
3¥=27
34 = 81
3% =243
36=729
37=2187
38 = 6561
After every four intervals 3,9, 7:and 1-are repeated.

.Socycleof 3is3,9,7, 1.

Ex.1  Find unit digit of 381,

Sol.:  Cycleof3is 3,9, 7, 1 which repeats after
every four interval till 3%, So next unit
digit will be 3.

MADE EASY
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Ex.2  Find unit digit of 13313, 6. Cyclicity of 6.
Sol.:  Cycleof3is 3,9, 7, 1 which repeats after 6'=6
every four intervals till 133%32, So next 62 = 36
unit digit will be 3. 63=216
4 _
Ex.3  Find unit digit of 96363 x 7373 Sm't ;‘izgfwm aiwavs b B
Sol.:  Unit digit of 9635 will be 7 and unit digit g ysbes.
of 7373 will be 3. So unit digit of Ex.1  Find unit digit of 4%9 x 65
963% x 738 willbe 7 x3=21i.e. 1 Ans. Sol..  Unitdigit of 4% is 4 and unit digit of 8% is
~ o 6 so unit digit of 4%° x6% will be 4 x 6 = 24
Ex.4  Find unit digit of 122122 x 133133 e 4
Sol.:  Unit digit of 122122 will be 4 because o
cycle of 2 is 2, 4, 8, 6 and unit digit of Ex.2  Find unit digit of 14445 x 12626,
133'33 will be 3. So unit digit of Sol.:  Unit digit of 144'%% is 4 and unit digit of
122122 4 1333 will be 4 x3 = 12i.6. 2 Ans. 126126 is 6. So unit digit of 144145 x 126126
‘ : will be 4 x6%. 24 i.e. 4.
4. Cyclicity of 4.
A=4 7. Cyclicity o
2= 16 TEN e
4% =64 T~
4% = 256 ?’
Cycle is 4, 6, i.e. ' > 122;7
Unit digit of zf”'d‘epgnds on \./alu'e of n. . Qﬁ: 317649
Ff n is odd unit digit is 4 and if n is even digit 77 = 803543
s 6. - 78 = 5764801
Ex.1  Find unit digit of 4425, Cycle of %is 7,9, 3, 1
Sol..  Since 425 is odd number n%. Wil Exq Find unit digitof 177,
bed. ' Sol.  Cycle of 7 repeats 7,9, 3,1 till 17" next
Ex.2 ' Fiﬁ'd uhit digit of 41© digit will'be 7. So ans. is 7. '
Sol..  Since 10241s e@ erunitdigtwil  Ex 2 Find unit digit of 1717 x 2727
be 6. _ Sol.:  Unit digit of 1717 is 7 and unit digit of
Ex3 Fih d unit digit of 133% x 4. ' 2727 i3 3. 50 u'nit digit of 1717 x 2727 will
Sol.: ' Unit digit of 133% is 7 and unit digit of be 7x3=211e.1. |
- 4%is 4's0 unit digit of 1335 x4 will be Ex.3  Find unit digit of 1717 x 2727 x 3737
7x4=28ie.8. Sol.:  Unit digit of 1717 is 7, unit digit of 27% is
N 3 and unit digit of 37% is 7. So unit digit
> ;yfll;lty oS of 1717 x 272 x37% will be 7 x3 x 7 =
52;25 147 ie. 7. '
53 - 125 -8. :Cyclicity of 8.
5%= 625, S 8'=8"
Unit digit will always be 5. 82=64
' o ' 83=512

.,

~ MADEEASY.
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= 4096
8% = 32768 :
Socycleof8is 8, 4, 2, 6.

Ex. 1 Find unit digit of 1818,

v SQI.: Cycle of 8 repeats 8, 4, 26 after every

four intervals till 181¢ next digits will be 8
and 4. So unit digit of 188 will be 4.

Ex. 2 Find unit digit of 1878 x 2828 x 288288,

Sol.:  Unit digit of 18™8 is 4, unit digit of 28%8 is
6, unit digit of 288288 is 6. So unit digit of
188 x 2828 x 288288 will be 4 x6 x6 = 144
ie. 4.

9. Cyclicity of 9.

9'=9
92 = 81
93 =729 -
= 6561

Cycle of9is 9, 1.
In 9" unit digit will be 8 if nis odd and unit
digit will be 1 if n is-even,
‘Find unit digit of

11114 12124 1313 4 14144 15% -

Sol.:  Unit digit of 117 is 1 O
Unit digit of 122 is 6
Unit digit of 133 s 3 0
- Unit digit of 155 is 5
So unit digit of give

Unit digit of 14 is 6
1+6+3+6+5= 71.

Ex.2 Find unit digitof -

2121 x 222 x 232 x 2424 % 25%

Sol.  25% will give 5 in unit place, when

multiplied by any even numberi.e. 0, 2, 4,
6, 8 it will give zero at unit place. So, zero
will be the unit digit of given question.

Cychcnty table
0 1.
,4,6,8.
.9, 7,1
6

’

N B WMN =
m;wr\:

Qg divided by 7.

NS

O W 0 N O
O ©0wN D
_A:h.@‘
D —

aooo

Remainder Theorem

axbxc[
n

Remainder of expression i.e.axbhxc

when divided by n} is equal to the remainder of

expression Q‘Pﬁ.ﬁ\.%gn x b, x ¢, when
divided by n], where '
a,is rer%%qﬁen ais divided by n,
m

by is der when b is divided by n, and
c s der when c is divided by n.

ind the remainder of 15 x 17 x 19 when

. 15x17x19
Sol.: Remainder of expression ————>—— Ad 7 ald will
1x3x5 15 1
be equal to . we I =,
a 7 7 7
i.e. 1.

On dividing 15 by 7 we get 1 as remainder
Ondividing 17 by 7 we get 3 as remainder
On dividing 19 by 7 we get 5 asremainder
and combined remainder will be équal to

remainder of 1;3 ie. 1.

19x20x21

Ex.2 Find remamder of expressnon

’ w.i»lllb'e equal to remainder of expression

1x2x3
9’

which.is equal to 6

Dooo

« Reasoning & Aptitude | 15
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/Q,()"‘Pol nomial Theorem . o100
Avtoly ,
Ex.4 Findremainder of —,
This is very poweriul theorem to find the remainder. 7
According to polynomial theorem. | Sl 9100 _ [7 +2]100 _ 100 .
(x+a)" = x"+nC, x"" + nC, x"2a? T7 7 7
+nCyx"3ad..nC_, x'a™"+a" 0%, (23)By2
(1) = 77 7
(x+a)" 7+)Bx2  1x2 -
= = = =2
x 7 7
x"+nCy x""a'+nC, x" % a%+ B 5
nCy x" 2 +...nC x'a"" +a" (2) Ex.5 Find remainder of 9—-

X
remainder of expression (2) will be equal to

. a"
remainder of — because rest of the term
X

contains x are completely divisible by x.

Ex.1 Find the remainder of —

99 1 99
Sol. = = (8+ )

8 O
According to polynomjal theorem
remainder will be equ@wa‘mder of

9 .
the expression @ry is equal to 1.

99
Ex.2 Findremainder of =

g% (7+1)99 o
—_—

Sol.: — ie. 1.
7 7 7
Ex.3 Find remainder of M
, 11x13x17 5x1x5 1
Sol.: = = - = 1.
6 6 6

§ [According to remainder theorem:]

50 0 50 3,16
vSoI.: 9 @——2——32)7

1
V—X‘*: iea

‘ 5100
9% Q Fmd remainder of —-7—

51°° 3 7+4] (4)%°
7

7

100 3133 33
22_2(2) x2_ (1410, 1x2
7 7 7 7

= Remainder is 2.

50 -

Ex.7 Eind remainder of %——

350 (32 )25 (7 + 2)25 225

Sol.: — ‘ —
o FTETETETT 7y
318 S8 .

L @Px2 _ (749Px2 _ 1x2
7 7 7

= Remainder is 2.’

3250
Ex.8 Findremainder of —

(32)125 N (7+2)125 - 2125
7 7 7

Sol.:

‘MADE EASY
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2%y x 22 1x 4
4 = —
7 7

= Remainder is 4.

More On Remainders
Case-l
On dividing a number by a, b & ¢ if we get a-k,
b-k and c-k as remainder respectively then that
number-will_be nxLCMof[a, b, c]-k. .
For ex (I): On dividing a number by 4, 5 & 6 we
get 3, 4, & 5 as remainder. Find the number.
Sol.:
4, 5, 6

Remainder 3, 4, 5,

WhICh isequalto (4-1), (5~ 1) (6-1),

so that number will be:

nxLCMof (4,5, 6)-1,

ie. 60-1=59.

Note: n such numbers are possible. Here we- have
_ taken n as 1.-Other numbers are 119, 179,239,

‘etc."Where value of nis 2, 3, & 4 respec;hv :
Ex.2 *On dividing a number by 5,6 ¢

get 3, 4 and 5 as remamd
number. 35

Sol.: 0
‘ 4 7

Remainder @ 4, 5
which is equa@— " (6-2), (7-2)
that number wai

nxLCMof (5, 6,7) -2 =210 -2 = 208.

Note: Here we have taken value of nas 1.

On dividing a number by 4 and 5 we are
getting 2 & 3 as remainders. Find the
highest double digit such a number.
~ Sol.: -
4, B
Remainder 2, 3
whichisequalto  (4-2), (3-2)

that number will be:
n*LCMof [4, 5] -

We get 18, 38, 58, 78, 98, 118 when value
ofnis 1, 2,3, 4,5 and 6 respectively.
Highest double digit such number will be

98 Ans.

Ex:4 On dividing a number by 4, 5 and 6 we
get 2,.3 and 4 as remainder find highest
possible three digit such number.

- Sol.:
4, 5, )
Remainder 2, 3, 4
which is equal to (4-2), (5-2), (6 - 2),
that number will be:
nxLCMof [4,5,6]-2=nx60-2

Whenn = e get 58. Highest possible
three & ’ number will be 958.

Ex5 @n lelcung a number by &, 6 and /We
and 5 as remainder. Find hlghest
le three digit such number. ¢

i\ys
s 6 7

Hemamder 4 3, .4, 5
which is equal to (5-2), (6-2), (7 - 2)
thatnumber will be:

n+LCM (5 6, 7)—2-— nx210 - 2.
Htghest possﬂole three dlglt number will
be 838.

Case-ll »

On dividing a number a, b and ¢ if we get k as

remainder always, then that number will be
n*LCMof(a, b, c)+ k. '

On dividing a number by 5, 6 and 7 if we
get 2 as remainder always, find that number
Sol.: That number will be '

nxLCMof [5,6, 7]+ 2

= 210 + 2 =212

Ex.1

Ex.2 On dividing a number by 6 and 7 we get
4 as remainder always, find the highest

possible three digit such number.

MADE EASY
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Sol.: n*xLCM[6,7]+4
=n x42 + 4; three digit
highest possible such number will be
966 + 4 = 970 Ans.

Case-lll

If a number after adding k is exactly divisible by

a, b and c then that number will be.
nxLCM (a, b, c]-k

Ex.1 Find a number which after adding 5 is
divisible by 6 and 7.

Sol.:  That number will be
nxLCMof (6,7)-5
if n = 1then
42-5=37. '

S

Ex.2 Find a number which after adding 7 is

divisible by 10, 11 and 12.
Sol.:  That number will be

n xLCM of [10, 11, 12] -

if n=1then

660~ 7 = 653 Ans.

oooo

Squares of Numbers

\)
O

From following table we come to know that square

“of a number always ends with 0, 1, 4,5, 6 & 9 as

unit digit.

Square of anumber canneverhave 2,3,7 & 8in
its unit place.

On observing squares of numbers between 21
to 29 we get following pattern.

212=4l41]  29? = g[41

22* = 4/84| 28°=8(84
238 =529 277 =729
24* =5/76| 26°=6[76
25° = 6|25|

‘Last tWo digits are common.

Shortcuts for calculation of squares of
numbers betweer\So . ‘
: eos

8?7

/v*

23 04

Ex.1 Find squar

written 04 in last two places. Square of 5
is 25, from which we added =2 and get
23. So square of 48 is 2304.

:
i H

2_9

Squares of numbers are frequenNQd for §X|2 jj 6d t I
calculations on various types @ tis ol.: Is-b dis ancgoaway rom x
advisable to remember squére least first : v v
thirty numbers. 5=25 25 / 36

12 =1 112 = 1936

2=4 122 = 144 Ex.3 422=7

¥=9 132 = 169 Sol.: 42 is -8 distance away from 50

42 =16 142 = 196 - Sf —i

2 _ 2 _ -

52 =.25 152 225 52 =25 25 / v

6< =36 16 = 256 T7ea

72 = 49 172 = 289 Exd 412

& = 64 182 = 324 "SXi- ;41,=9d. o 50

9 = 81 192 = 361 | ol.: 41is-9 distance away from

102 = 100 202 = 400
MADE EASY e Reasoning & Aptitude | 18
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50 -9 Ex.2 (152 =7
v v 22 _
- 25 _2,54.@1 1o = |
‘ 1681 1x(1+2)25 =225+
1681 Ans. ‘Sol.:  252= 7
_ : V2 _
Similarly, we can find squares of other square 525(; 25 2 X(A2 + 1125
of number between 50 & 60. =
Ex.3 452=7

Ex.1 532=
Sol.: 53 is +3 distance away from 50
50 43
v v
=25 25 / 09
2809

Ex.2 562=7
Sol.: 56 is +6 distance away from 50
50 R
" v v
52=25 25 / 36
3136

Ex3 58%=7 | .
Sol.: 58 is +8 distance away from 50
50 +8~
v +
82=25 35~ e /
3364

Ex.4 592=7

Sol.: 59is +9 distance awa Q
ZS’/

3481

Similarly, we can find square of other number‘é‘

between 50 and 60 speedily.

ooono

Observation
Square of two digit number having 5 in unit places
can be calculated very easily
n5herenmay 110 9.
(n5Y2=[n*(n+1)]25

"Ex.4 |

Sol.: [4x(4+ 1)]25 = 2025

652="7
Sol.:  [6x(6+ 1)]25 = 4225

Ex.5 85%=
Sol.:  [8x( 8+1)25:>7225
Ex.6

6 952= é
Sol.: [9%x( 9 +1) 9025

Some Mcatlon Techniques
Multiplicatigh Usually takes longer time than
additi subtraction. While solving problems

ed\o ratio and proportion and percentage
have to multiply numbers in and around 100

Oequently. Here, we have some tricks to make it
a very enjoyable way to calculate the number.

@'O

Case-l
When both numbers are greater than 100.
Ex.t 106 x103="7

Sol.: 106 is + 6 distance away from 100 and
103 is + 3 distance away from 10Q.

‘ 106 +6
X x
103 +3
109 18

So 106 x 103 will be equal to 10918.
Here either we are adding 106 & 3 or we
are adding 103 & 6, in both case we will

get 109.
Ex.2 104 x 105 =7
Sol.: 104 +4
>
105 ‘ +5
109 20
= 10920 Ans.

© MADE EASY
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P Ex3 108 x111=7
" Sol.: 108 - +8
X

111 +11

119 88

= 11988 Ans.

Ex.4 121 +21 ¢
X
105 7 +5

126 + 1 1/05
=12705.

Note: :
Multiplication of 21 and 5 Wl“ be 105, we wm write
05infirst two place and 1 will become carry»whlch
will be added to (105 + 21) and finally we get
12705 as answer.

118><118 ?

118 +18

X
118 +18
139 324

= 13924 Ans.

Ex.5

Ex.6 117 x177=7

17 417

vx
117 +17
136 2/89

= 13689 Ans.

115 x108 = ? Q

115 +15®
X

108 :

+08

124 1/20
= 12420 Ans.-

Ex.7

Ex8 125x103=7
Sol.: 125 +25
>
103 +03
128 75
= 12875 Ans. .

Ex.9

0 Sol

111 x107 =7

111 +11

X

107 +7

118 77

= 11877 Ans.

Ex.10 113 x112=7

Sol.. 113 . +13

X

112 +12

126 - 1/52

= 12652 Ans.
\"Case-ll

When both numbers are less fhan 100.

Ex.1 92x93=2
Sol.: 92is- @away from 100, and
93 is —%\ ce away from 100. _ .
t 2
-8

><I :
87 "7
85 56
<8556 Ans. o

- 88x95="
88 is —12 distance away from 100, and
95 is5 distanoe away from 100,

thus \
88 12
X
95 -5
83 60
= 8360 Ans.
- Note: Here we are adding 95 and -12 or
88 and -5.
Ex3 93 x87 =7
Sol.: - 93 -7
X
87 -13
80 91
= 8091 Ans:

MADEEASY -
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Ex.4 89 x88=7 105 +5
W X
Sol.. 89 -11 K 7R
x % 00
ma-é—-,-.p__:lg. 9800 ~-35

78 132 =35

9765

Note: Here we get 132°by muitiplying —11
and -12, where 1is carry. We have to add 1
with 88 and —11 or 89 and -12 and we get
desired resuilt as 7832.

Ex.5 97 x94=7
Sol.: o7 -3
Pl
94 -6
91 18
=9118 Ans.
Ex.6 85x98=17
Sol.: 85 -15
NI x .
98 7~ % 2
83 . 30 - Ty
-=.8330 Ans. B ‘
Ex.7 94 x98 =7
Sol.: 94 -5
TG
98 Ao
90 12
= 9212 Ans. Q
Ex8 82x82%7 @
Sol.: 82 ~18
el
82 -18
67 -3/24
= 6734 Ans. :
[Note: Here we have added 3 while adding
82 & -18 & get 6734]
Case-lll

When one number is greater than 100 and
another number is less than 100.

Ex.1

Sol.:

105 x93 =7

105 is +5 distance away from and 93 is

-7 distance away from 100.

Ex.2

\)

1.

Here we have to sybstract 35 from 9800
and final result will be. 9765.

111, +11
X

88 -12
%9 Q0
~132

996.0 % -
132" \

'9768\( |
to substract132 frome00 , °

?d na} result w:ll be 9768.
Q~ wlalalal

Py
¢

_ Solved’ Examples

The last digit of the number obtained by
multiplying the numbers 81 x82 x 83 x84 x
85 x 86 x 87 x 88 x 89 will be

(@ 0 (b) @
) 7 | (@) 2
Ans:Y{a) '

Last digit will be myltiplication of
1X2x3%x4x5x6x%x7x8x9
Since 5 and 2 are given here, their

- multiplication will result in zero as last digit.

The sum of the digits.of a two-digit number
is 10, while when the digits are reversed, the
number decreases by 54. Fund the the
changed number.

(a) .28 (b) 19
(c). 37 (d) 46
Ans: (a)

Going through opt:ons we get 82-28 =54

MADE EASY
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3. The sum of two numbers is 15 and their
geometric mean is 20% lower than their
arithmetic mean. Find the numbers.

(a) 11,4 (b) 12,3
(c) 13,2 (d) 10,5
Ans: (b)

Going through optlons only 12 and
3 satisfices the conditon

12+3 =75

AM =
GM=+/12x3 =6 Wwhich is 20% less than
7.8.

4. If A381 is divisible by 11, find the value of
the smallest natural number A?

(@ 5 (b) 6
() 7 (d) 9
Ans. (c)

A 381 is divisible by 11.if and only if (A + 8)
- (3 + 1) is divisible by 11.
So, A=7 Satisfies the condition

smallest natural number A? .

A number 15B is divisible by 6. Which of N
these will be true about the positive integer "

- B?

(a) B will be even
(b) B will be odd

~ (c) B will be divisible by 6

‘% —t 52 '!"Eg— .......
Shole number of =20+4=24

5. If 381A is divisible by 9, find the value QQQ'

(@ 5 (b) 6

)7 (d) 9

Ans: (b)

381 A is divisible by 9 Q

So 3+8+1+A=12+A ig/divisible by 9 .

SoA=6 - o
6. Find the LOM of 5/%( 11/14.

(@) 280 (b) 360

(c) 420 (d) None of these

Ans: (d)

LCM of fraction = LCM of numerators

H. C. F of Denominators
Here, 5/2, 8/9, 11/14, so

LCMof (5, 8, 11) 440

=2 = 440
HCF of (2,9, 14) 1

LCM =

10.

11.

(d) Bothaandc
Ans: (d) |
15 B is divisible by 6 v
So B should be even number 5
also 1+5+B should be divisible by 3 only 6 ;
is the value for B

Find the number of zeros at the end of 100!

(2) 24 (b) 28

(c) 26 % (d) None of these
Ans: (a)

N

1OO 100 100

If 146! is divisible by 5", thén'find the = |
maximum value of n. - o

() 34 (b) 35

(c) 36 (d) 37

Ans: (b)

Jgné then highest value of 5 will be |
ME M6 16 e
5 52 53 ....... = +5+1= ‘ ;
s . i

Find the number of divisors of 1420.

(a) 14 ~(b) 15

(c) 13 (d) 12

Ans: (d)

1420 = 142 x10 =71 x2x2 x5 = 22 x5' x71'
No. of divisor = (2+1) (1+1) (1+1) = 12

Find the HCF and LCM of the polynomials
(x2 —5x+6) and (x2 -7x+1o).

MADE EASY
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Y (a) 34 (b) 46
(a) (X 2).(x~2)(x~3)(x~9) © 2 (@) 44
b) (x-2),(x-2)(x-3) Ans: (d)
It is given that gallons of
0) (x=3).(x-2)(x~3)(x~3) 1st qguality : 4OC§J
(d) None of these lind quality : 465
Ans: (a) Il rd quality : 496
X% —5x+6 = (x=3)(x-2) least number of gallons will be in size of 403,
465 and 496
X% ~7x+10=(x-5)(x~2) 403 = 13 x 31
SO; HCF=(X—2> 465 = 15 x 31
LCM = (x - 2) (x - 3) (x - 5) 496 = 16 x 31

Directions for questions 12-14: Given two

different prime numbers P and Q. Find the 16.
number of divisors of the following:
12.P.Q.

(@) 2 (b) 4

() 6 (ay 8

Ans:(b)

PQ=P' xQ!

- = Number of divisor = (1 + 1 (1+1) 02
13.P2Q
@ 2 O
© 6 3 17
* Ans: (c) 0
P2Q
Number of divisorv%@ﬂ) =4

14. P3Q2
@ 2 (b) 4
() 6 (@) 12
Ans: (d) ' , 18.
p3Q2

Number of divisors = (3+1) ('2+1) =12

15. A milkman has three different quélities of
milk. 403 gallons of 1st quality, 465 gallons

of 2nd quality and 496 gallons of 3rd quality. 19.

Find the least possible number of bottles of
equal size in which different milk of different
qualities can be filled without mixing?

HCF = 31 sowe required 13+15+16 gallons.

What is the t number of 4 digits that
when divi any of the numbers 6, 9,
12, 17 leaves a remainder of 1?
(b) 9793
(d) 9487

. (b)
ILCMof 6,9, 12,17 =612

greatest number of 4 digit divisible by 612
is 9792, to get remainder 1 number should
be 9792+ 1

. Which of the following is not a perfect

square?

(@) 100858 (b) 3, 25, 137
(c) 945723 (d) All of these
Ans: (d) ‘

Square of number never ends up with 2, 3,
7,8

Which of the following can never be in the
ending of a perfect square?

(@) 6 (b) QO

(c) 000 (d) 5

Ans: (c)

The LCMof 5, 8, 12, 20 will not be a multiple of
(@) 3 (b) 9

(c) 8 (d) 5

Ans: (b)

LCMof 5, 8, 12, 20 will not be a multiple of 9

MADE EASY
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-20. The LCM of (16 —x?) and (xX2+x—6) is
(a) (3(—-3)(x+3)(4—x2) (b) 4(4—x)(x+3)
) (#-x3)(x=3) (d) None of these
Ans: (d) :
16-x2 = (4-x)(4+x)
(X2 +x-8)=(x+8)(x-2)

LCM wil (16—x2)‘(x2+>__<_76)‘_‘ a

21. GCD of X2~ 4 and x2+x-6-is .
(@) x+2 (b) x—2
) -2 (d) xR+2
Ans: (b) :

X2 —4=(x~ 2)().(+2.),
(X2+x—6) (x+3){x 2)

GCD=(x=2) . 26

22. Decompose the number 20 into two terms
such that their product is the greatest.-.

(@ x,=x,=10 (b) x;=5, x,=15
(€) x;=8, x,=12 (d) none of these -
Ans: (a) 0

If x+y = constant then xy will be maxim
~when x=y

here, x,+x,=20
- X=X,=10

23. Which of the following ¢ a number
divisible by 247

. (a) 4,32:15,604 | , 61, 284
(c) 13,62,480
Ans: (c)" o
A number. dMSlble by 24 WlH be dnwsnbie by"{ ;,
3and8 |
Only 1362480 satisfies the divisibility.,crit__eria =

24. For a number to be divisible by 88, it should
(@) DIVIS[ble by 22 and 8
(b) Divisible by 11 and-8
(c) Divisible by 11 and thrice by-2
(d) Bothbandc -

25.

(X+1)3(x+3)x ill be

(d) Vone ofthese ooo2n.

Ans: (b)

A number to be divisible by 88 it should be
divisible by 8 and 11 because 8 and 11 &re
co prime numbers whose multiplication gives
88.

Find the GCD of the polynomials (x+3)? (x-2)
(x+1)2 and (x+1)2 (x+3) (x+4).

(@) (x+3)° (x+1) (x-2)(x+4)

(b) (x+3) (x-2) (x+1) (x+4)

(©) (x+3) (x+1)?

{d) None of these

-Ans: (c)

GCD of x+3)(x 2)(x+1f and
(x+3) (x + 1)

Find the CMof 3) (6x2+5x-4) and (2x2 +

(x +3) (3x + 4)
(x+3)(3x+4)"

TX +
x+3 (3x + 4)
% ) (X + 3)2 (3x + 4)

(2x-1)
Ans: (b)

x+3 6x +5x~ 4) (;<+3)(2x;1)(3x+4)

(2x +7x+3)(x+3) = (2x+1)(x+3)(x +3)

LOM = (2c+ 1)(2¢ =1 (x+ 3" (3x+4)

= (4x® = 1)(x+3)° (3x +4)

The. product of three consecutive natural
numbers, the first of which is.an even number,
is always divisible by

" (a) 12 (b) 24
(c) 6 (d) All of these
Ans: (d)

Three consecutive number will be n(n+1)

(n+2) if nis:even number then (n+2) will also

be an even number and one of them will be
divisible by 3. Hence number is always
divisible by 12. for example if n=2 then 2.3.4
=24ifn=4then4.5. 6 = 120

MADE EASY
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28. Find the pairs of natural numbers whose least
common multiple is 78 and the greatest
common divisoris 13.

(@) 58and 13 0or 16 and 29

(b) 38and 23 or 36 and 49

(c) 18and 73 or 56 and 93

(d) 78 and 13 or 26 and 39

Ans: (d)

LCM=78and GCD = 13

Clearly 13, 78 and 26, 39 are the two numbers

29. Find two natural numbers whaose sum is 85
and the least common multiple is 102.
(a) 30and 55 (b) 17 and 68
(c) 35and 55 (d) 51and 34
Ans: (d)
Sum x+y=85
LCM = 102
only numbers are 51 and 34

30. What di_gits should be put in place of ¢ in
- 38c to make it divisible by

ma @ 3

3) 4 4) 5

() 6 ©) 9

(7) 10

Ans: 38¢c N }

(1) - tomake it divisible uld be

0,246, 8

(2) - tomake it divi€i , ¢ should be
1,4,7

(8) — tomake it divisible by 4 ¢ should be :
0,4,8

(4) — to make it divisible by 5, ¢ should be’
0,5

(5) — tomake it divisible by-8, ¢ should be
4

(6) — to make it divisible by 9, ¢ should be
7

(7) - to make it divisible by 10, ¢ should
be.0

oooo

L3
>

Solved Examples

1. Fill in the blank indicated by a star in the
number 4* 56 so as to make it divisible by 33

~(a) 3 (o) 4
) 5 (d) None of these
Ans. (a)

4*56 is divisible by 33 if and only if it is
divisible by 3 and 11.

4* 56 will be divisible by 3 if * will be equal
100,3,6,9 -

4*56 is divisible by 11if (4 + 5) - (* + 6) will

be divisible by * should be 3
2. Find the Iea er which being divided

by 9, 1 30 leaves in each case a
remai d

( (b) 723
(d) None of these

QECM of 9, 12, 16 and 30 is 720 so required
number is LCM+3 = 723

\)

3. Find the number which being increased by 1
will be exactly divisible by 17, 22, 33 and 102

(@) 1131 (b) 1121
(¢c) 1001 (d) None of these
Ans. (b)

- LCMof 17,22, 33 and 1021is 1122
So the given number is 1122 - 1=1121

4. Find the greatest number less than 10000
which is divisible by 48, 60 and 64

(a) 9600 (b) 8500
(¢) 7600 (d) none of these
Ans. (a)

The required number will be the largest four
digit number in form of n*(LCM) of 48, 60
and 64 LCM of 48, 60 and 64 is 960

So the largest four digit number will be 9600

5. Find the least multiple of 11 which when
divided by 8, 9, 12, 14 leaves 4 as remainder
in.each case.

é

MADE EASY
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(&) 1012 (b) 1037 after which | have Rs. 648 left over. What is
(c) 1090 (d) none of these my income?
Ans. (a) {a) Rs. 1200 (b) Rs. 1400
The number is leISlble by 11 and can be () Rs. 1700 (d) none of these

written in form n(LCM) +4, LCM of 8, 9, 12,
14 is 504

So the number may be 508 & 1012 but 508
is not divisible by 11 so itis 1012

6. Find the greatest number of four digit which
when divided by 15, 20, 28 leaves in each
case a remainder 27

(a) 9662 (b) 9077
{c) 1090 (d) none of these
Ans. (a)

The required number will be (n"*LCM) +2 -
LCM of 15, 20, 28 is 420

So greatest number divisible by 420 is 9660
(Four digit number)

So required number wili be 9662

7. Find the two numbers of 3 digits each of -

whose GCF is 310 and LCM is 1860
(&) 620,930 (b) 240, 540
(c) ‘720, 1030

Ans. (a) ;
Going by options we can deterrr'wS ly
n

option (a) satisfies the given egnditign.

8. The LCM of two number their HCF.
The sum of HCF an
number is 93 findghe other.
(a) 134 124

{c) 128 (d) none of these
Ans. (b)

It is given that LCM=12 times HCF

also LCM +HCF = 403

So, 13 HCF = 403, = HCF = 31

LCM =372 also we know that HCF

HCF x LCM = Number(1) x Number(2)
31x372=93xN2 . N2=124
9. [|havetospend 1/10 of my income on house

rent, 1/10 of remainder on conveyance 1/3 of
further remainder on children's education

(d) none of theseo

is 403. If one

Ans. (a) One alternate method
Let | have x rupees

1
Afterspending —~ ofiton house rent | have

10
9 9
0 Now out of — | spent -—of it i.e.,
100 —X on conveyance so remainder will be
9,2
10 100

x
il
(o)
—
X
[0}
—
x

‘\\% 1 27x
Furt@g of _1_65 i.e. 100 mto

v ducati w | hav -5—4—
\S rens education no aemo

SO,%= 648, x=1200"
100

10. A man had two sons. To the elder he gave
i€

5 ) - 5
T of his property, to the younger ﬁof.

remainder, the rest to the widow. Find the
Share of the sons if the widow gets Rs. 3600. i
(a) Rs. 1200, 1000 (b) Rs. 6000, 2000
(c) Rs. 7500, 1000 (d) none of these
Ans. (d)

Younger son gets

5
-2
11

Elder son gets

3600 x [ ] X —15—1 = Rs. 3000

1
-5

SOOOX(
11

J = Rs. 5500

ooon

'MADE EASY
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~ 45, then average score will be
_ 90+150+10+7Q+45 _Bb

The average of a number is a measure of centrak

tendency of a set of Numbers. In other words, it

"isan estimate of where the center point of a set

of numbker lies.

sum of set of N number
Average = UINE

This also means

- .. Average xN = sum of set of numbers.
HNustration: Let suppose the score of sag
Tendular in last 5 matches are 90, 15€

Av

5 :
Concept of Wei%&Average

=73

* When we have two or more groups whose

individual averages are known, then to find the
combined average of the all elements of all the,
groups we use weighted average. Thus, if we have
K groups with Averages Ay, A, ... Ay and having
Ny, Ny ....... N, elements then the weighted average
os given by formula:

_NAT+HMA, +3Ag +NAL

n1+n2 +n3+ ........... + Ny

Aw

lllustration: Let-Rahuls average score in 5 test of
maths is 75, 4 test of physics is 80 and 3 test of

Average

chemistry is 90 theind the averall average marks
obtained by hj e subjects.
Here weNhave to calculate weighted

averag hichVoan be calculated by

?5 5x5+80x4+90x3 _ 965
§§ YT 54443 T 12

= 80.4 approx

ometimes weighted average is used to find merit
order of students in competition examinations. -
Like for examples if in a Pre Engineering Test (PET)
sum of scores obtained by two students are equal
then their weighted average is calculated to find -
order of ranking S
lllustration: Rahul & Ravi Scored following marks
in PET exam.

Subject | Rahul | Ravi
Maths 90 |80
(Physics |70 {60
Chemistry |60 |80

In this case total scores are equal far Rahul and
Ravi. To find ranking weights can be given in
following manner. Maths 3, Physics 2, and
Chemistry 1 in this case weighted average can
be calculated as

_90x3+70x2+60x1

A, (Rahul) -

" MADE EASY
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7. The average of first ten odd prime number

=470 7833 - e
6
: 3+5+7+11+13+17+19+23+29+31
., 80x3+60x2+80x1
A, (Ravi) = 5 10
, _ 158
=440 _ 7333 o - 10'158
6 _ ‘
Here weighted average of Rahul is more than oooo
weighted average of Ravi, so Rahul will be
preferred in ranking.
Some Important Results Solved Example
1. Average of first ten natural Number is
1+2+3+........ 9=§§=55 , 1. The averaggee f 24 students and the
10 10 principal is 15Years. When the principal’s age
2. Average of first ten whole Numberis - is exchidegh the average age decreases by
U mW/hat is the age of principal?
O+1+2+3+........ 9=_4§=4'5 ) g (b) 40
10 10 - © '3 (d) Data inadequate
3. The average of first ten even number is Q Ans. (c) . .
Dt d B ) ﬂP_ ; Average age of 24 students
10 Q _ sum of ages of 24 students
4. The average of first 10 odd nu 24
1+34+564 ., 19 00 - sum of ages of 24 students
%‘ > =14=
10 g—‘ 24
5. Average of first tenspri mber is . sum of ages of 24 students = 24 x 14
2+3+5+7+11+ 7+19+23+29 = 336 years
10 Let the Age of principal be x year
Then, average age of 24 students and the
129 12.9 principal
10 L p
6. The average of first ten composite number _ Sum of ages of 24 students & principal
is: 25
4+6+8+9+10+12+14+15+16+18 :$15=336+x
10 ' 25
112 | = x=25%15-336 = 39 years
=—=11.2
10
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. “Three years ago, the average age of A, =

2. The average weight of 3men A, Band C is

84 kg. Another man D joins the group and the
average now becomes 80 kg. If another man
E, whose weight is 3 kg more than that of D,
replaces A then the average weight of B,C,D
and E becomes 78 kg. The weight of A is

(@) 70kg. (b) 72 kg.
(c) 79kg. (d) 78 kg
Ans. (c)
Sum of weight of ABand C
=3 x84 = 252 kg
sum of weights of A,B, C and D
= 4'x80 =320 kg

weight of D = 320 -255 = 68 kg
', weight of E = 68 +3 = 71 kg
Now, sum of weight of AB,C,Dand E
=320 + 71 = 391 kg
sum of weight of B,C, D and E
=4x78 =312kg
weight of A = 391 - 312 = 79 kg

and C was 27 years and that of B aad
5 years ago was 20 years. A's prese

(a) 30years . (b) 35 eﬁb
(c) 40vyears (d) 48 year
Ans. (c)

The sum of ages of A

=81+ 3 x3 =90 vyears
sum of ages of B and C, 5 years ago
=20 x2 = 40 years
Present sum of ages of B,and C
=40+ 2 x5 = 50 years
A's Present age = 90 - 50 = 40 years

. Vijay Tendulkar has certain average for

9 innings. In the tenth inning, he scores
100 runs thereby increasing his average by
8 runs. His new average is

Ans. (c)
Let the old average and new average by x
and y respectively

Then,y=x+8 (D)
9x+100 .
andy= 0 (i)

From (i).and (i) we get

10 ¢+8)=9x+ 100

= x=20
y=20+8=28

. The average of the first five multiples of 7 is

@ 20 (b) 21

(c) 28 (d) 30
Ans. (b)
First five rM s of seven are

, 28,35
of first five multiples of 7

%E 7(1 +3+4+5 Py

. The average age of a family of 6 members is

22 years. If the age of the youngest member
be 7 years, what was the average age of the
family at the birth of the youngest mep'lber?

(@ 15 (b) 18
(c) 21 (d) 12
Ans. (b)

. Present sum of ages of family member

=6 x22 = 132 years
sum of ages of family member, 7 years ago
=132-6 x7 = 90 years
average age of the family, at the birth of
youngest member

= %03—18 years

The average age of 8 persons in a comrh_“ittee.
is increased by 2 years when two men aged 35
years and 45 years are substituted by two
women. Find the average age of the two women.

(@ 20 (b) 24 (a) 48 (b) 45
(c) 28 (d) 32 (c) 51 (d) 42
MADE EASY * Reasoning & Aptitude | 29
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Ans. (a)
Let the avérage age of 8 persons in the
committee be x years
Let the sum of ages of two women be y years.
Then sum of ages of 6 persons excluding two
men aged 35 and 45 years

= 8x - (35 + 45) = 8x- 80

8x-80+y

Again =
gain, X + 2 3

= 8x+16=8x-80+y
=y=06

.. average age of two women

96
= — =48 years
2 -

e speed of the train in going from Nagpur
* P Allahabad is 100 km/hr while when coming
back from Allahabad to Nagpur, its speed is

150 km/hr. Find the average speed during the
whole journey.

(a) 125 (b) 75
(c) 135 (d) 120
Ans. (d)

Nagpur be x km.

The average speed = %&

_2x100x150 _ o oW
250

9. The average weight of a class of 29 students
is 40 kg. If the weight of the teacher be
included, the average rises by 500 gm. What
is the weight of the teacher?

(a) 40.5kg. (b) 50.5kg
(c) 45kg (d) 55kg
Ans: (d)

.Sum of weight of 29 students
=40 x29 = 1160 kg

Let the distamc,é between AllahabaS@
:

Let the weight of the teacher be x kg, then

40+ 0.5 = 1160+ x
30
= x=40.5x30-1160 = 1215-1160

10. The average of 3 numbers is 17' and that of
the first two is 16. Find the third number.

(@ 15 (o) 16
(c) 16 (d) 19
Ans. (d)

Sum of 3 number = 3 x17 = 51
- sum of the first two members=2 x 16 = 32
. The third member = 51 -32 = 19

11 The age of Mitali an®Pooja s inthe ratio 2 : 6.
# After 5 year of their ages will
become 6: BN e average of their ages

after 10 years. ¢
(@) 1 (b) 13
(C)NL7 (d) 24

QL@ he present age of Mitali_and Pooja be 2x
and 6x years respectively. .

2x+5 6 .
6x+5 8 .

After 5 ygars,

= 16x+40=236x+30

= 20x=10

il

2

Hence Present ages are 1 and 3 years

X =

After ten years, their ages will be 11 and 13

years.
.. Average of their ages

_11+13
T2
12. Find the average of the first 97 natural
numbers.
(a) 47 (b) 37
(c) 48 - (d) 49

= 12 years

MADE EASY
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Ans. (d) Ans. (d)
Sum of the first 97 natural members Sum of 50 numbers
=38 x50 = 1900
7(97 +1 T o
= 977+ _ 4753 Sum of remaining numbers
= 1900 — (45+55) = 1800
4753 average of remaining numbers

. Their average = —— = :
g 97 49

13. Find the average of all prime numbers
between 30 and 50.

. (a) 398 (b) 38.8
(c) 378 (d) 41.8
Ans. (a)

The prime number between 30 and 50 are
31,37, 41,43, 47
-, Their average

- 31+87+451+43+47 =398

14. The average of 5 consecutive number is n. If
the next two numbers are aldb included, the
average will.

16. Average marks obtained by a student in
3 papers is 52 and in the fourth paper he
obtains 60 marks. Find his new average.

(a) 54 : (b) 52
) 535

'Ans (a)
The new avere@ 92+60 _g,
17. The Welght of 5 men is decreased
Ui

bySkgwhen one of them weighing 150 kg is
, >d by another person. Find the weight
of the new person?

- (a ). mcrease by1 {b) remain the same
RS N (a) 165 (b) 135
E:\:r)‘ m(cr;zase ‘by1.4 (d) increase '?y2 0 (c) 138 (d) 162
> @ "Ans. (b)

Let the five consecutive numbers of x
x+2,x+3,andx + 4. §
x+x+1+x+2+x8+x
7

Given, n=

SN=Xx+2 (
The average after inclidinG the next two’

numbers

_x+x+1+x+2+x+3+x+4+x+5+x+6
- M 7 »

=x+3=n-2+3

=N+ 1

Hence the average increases by 1.

15. The average of 50 number is 38. If two
_numbers, namely, 45 and 55 are discarded,

. . &'—"-ﬁ_—
the average of the remaining numbers’is

Let the average weight of 5 men be x kg
before replacement of one person..

Also, Let the weight of new person be y kg.
5x-150+y

= 5x-15=5x-150+y

= y=135kg

Then, x-3=

18. The average age of a group of men is
increased by 5 years when a person aged 18
years is replaced by a new person of age 38
years. How many men are there in the group?

@ 3 (b) 4
) 5 (d) 6
Ans. (b)

Let there be mmen in the group and the
average age of the group be x years before
replacement.

(a) 365 (b) 37
(c) 37.6 (d) 375
| MADE EASY
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nx-18+38
n

Then,x +5 =

= nx+5n=nx+20
= n=4

19. The average age of the Indian cricket team
playing the Nagpur test is 30. The average
age of 5 of the players is 27 and that of another
set of 5 players, totally different from the first
five, is 29. If it is the captain who was not
included in either of these two groups, then
find the age of the captain.

(@) 75

(b) 55

(c) 50

(d) Cannot be determined

Ans. (¢)

Let the age of the captain be x years

27TxX5+x+29%5

-1 e
= 330=135+x+ 145

x =330 - 280 = 50 years

Then, 30 =

20. A bus goes to Ranchi from Patna at the
of 60 km per hour. Another bus leaves :@
for Patna at the same time as the firShbu
the rate of 70 km per haur. Find Srage

speed for the journeys two buses
combined if it is known.t istance from
ranchi to Patna is 4% ers. '

(a) 64.615kmph
(c) 63.823 kmph
Ans. (a)

The average speed

64.5 kmph
(d) 64.82kmph

_2x420 _ 2x60x70 _ 840
420 420 180 13
60 * 70

= 64.615 kmph

21. Out of three numbers, the first is twice the
- second and three times the third. The average

. ’ '
n 144
. N;ﬁ = —=——=48
o § est number 3773
% erage weight of 6 persons is increased
2'5 kg when one of them whose weight is
50 kg is replaced by a new man. the weight

23.

~ (¢) 15vyears

of the three numbers is 88. The smallest
number is

(@) 72 (b) 36
(c) 42 (d) 48
Ans.(d)

Let the first number be n. then the other two

. n n
numbers will be > and 3 -

of the new man is

(a) 65kg, b) 75kg .
(c) 76 kg (d) 60 kg
Ans. (a)

Letthe average wt. be x kg before replacement
Let the wt. of new men be y kg.

6x-50+y

+25=
Then, x 5

=6x+15=6x~-50+y
=y=65

The average age of three boys is 15 years. If
their ages are inthe ratio 3: 5 : 7, the age of
the'youngest boy is ,
(a) 21 years (b) 18 years
(d) 9years

Ans. (d)

MADE EASY
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Let the ages be 3x, 5x and 7x years

Then, 15 = 3x + 53x+ Tx

= 15 =bx, x=3
the age of youngest boy = 3 x3 = 9 years

24.1f a, b, ¢, d and e are five consecutive odd
numbers, then their averge is

(@ S(a+b) (b) (abcde)/s

(¢) S(a+b+c+d+d+e) (d) None of these
Ans. (d)

Average =

a+(a+2)j|-(a+ 4)-+(a+6)+(a +_8)

5

_5a+20 _

+4=cC

25. The average of first five multiples of 3 is

Let the weight of principle be x kg

40% 80+ x

Then, 79 = :
41

= x=79x41-3200
= 3239 - 3200 = 39 kg

28. The average temperatyre of 1st, 2nd 3¢
December was 24.4°C. The averags
temperature of the first two days was 24°C.
The temperature on the 39 of December was

(@) 20°C (b) 25°C

(¢) 25.2°C (d) None of thesa
Ans. (c)

Let the tem of December be x .

Then 24.4 = -‘-—éf‘lih 252 °C

(@ 3 (b) 9 29. ge of 20 results is 30 and that of
- © 12 (d 15 hore results is 20. For all the results teke:
Ans. (b) ‘ Q gether, the average is
3(1+2+3+4+5) _ 3x15 a) 25 (b) 50
Average z 0 () 24
26. The average weight of a class of 30 st Ans (d)
is 40 kg. If, however, the weight of t% The required average
is included, the average becom®41 kg. The 20%304+30x20 1200
weight of the teacher is == % —=y = 24
(@) 31kg *
() 71kg Q’ 30. The average temperature on Monday, Tuesday
Ans.(c) and Wednesday was 41°C.and.on Tuesday,
~ Let the wt. of teacher bé x kg. Wednesday and Thursday it was 40°C. If on
Then 41 40x30+x Thursday it was exactly 39°C, then on Monday,

31
= Xx=41x31-1200

= 1271-1200 = 71 kg

The average weight of a school of 4 teachers
is 80 kg. If, however, the weight of the
principle be included, the average decreases
by 1 kg. What is the weight of the principle?

27.

(a) 109 kg (d) 29kg
(c) 39kg (d) None of these
Ans. (c)

. thetemperature was

" (a) 42C (b) 46°C
(¢) 283C (d) 26°C
Ans. (a)

The sum of temp. on Tuesday and Wednesday
=3 x40-39=81°C_

The sum of temp. on Monday, Tuesday, and

Wednesday = 3 x41 - 81 = 42°C

oooo
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I Practice Exercise: |

find the average age of the family at the birth
of the youngest member.

(@) 24 vyears (b) 25 years

(c) 20years (d) 28vyears

. N . I I f f
1. The daily earnings of a taxi driver during a 7. The average monthly salary of a staff o
: , 9 persons is Rs. 2450. One member of the
week are : Rs. 60, Rs. 65, Rs. 70, Rs. 52.50, ' . )
» : L ‘ staff whose monthly salary is Rs. 2650 is
Rs. 63, Rs. 73 and Rs. 68. What is his average )
Y - transferred. Find the average salary of the
dally earning for the week? remaining 8 persons of the staff
() Rs74.50 (b) Rs 54.50 9°p at
(©) Rs 64.50 (d) Rs 84.50 (@) Rs. 2425 (b) Rs. 2625
' ' - (c) Rs.3025 (d) Rs. 2825
2. Ireaverage of‘10lnumbers Is 7. What will b.e 8. Theaverage offive consecutive even numbers
the new average if each of the numbers is startln with 4. i
multiplied by 87 9
(@) 45 (b) 52 d
(c) 56 (d) 55
9. he family of
3. There are 35 students in a hostel. If the 3 year average age of a family o
‘ ) - as 17 years. With the birth of a
number of students increased by 7,
X y the average remains the same even
the expenses of the mess were increased
, ind the age of the baby. -
by Rs. 42 per day while the average 1 cars b) 3 years
expenditure per head diminished by Rs. 1. y ¥ '
Find the original expenditure of the mess. 0 (c) 2 years (d) 2years
(@) Rs. 480 (b) Rs. 440 10.Th [ 17 bers is 10.9. If th
(©) Rs. 520 (d) Rs. 420 0. e_averag,;e 0 | num er§ is 10.9. If the
' h average of first nine number is 10.5 and that
4. An aeroplane travels distances m, the list nine number is 11.4, the middle no. is
1200 km and 500 km at the rate 'of 500 km/hr, @@ 11.8 (b) 11.4 '
400 km, and 250km/h ,tively. The (©) 109 (@) 117
average is Abat in his 17th inni ake
(8) 420 km/hr okm/hr ¢ 11. f;g)smzn: I|sb .t mnmgs?a esasooge_
(c) 405km/hr (d) 575 kmjhr of 85, ar? t'ere ymcreases is avgrage y
v _ 3. What is his average after the 17 innings?
5. The average weight of 24 students of section He had never been ‘not out’.
A of a class is 58 kg whereas the average (a) 47 (b) 37
weight of 26 students of section B of the () 39 (d) 43
same class is 60.5 kg. Find the average N ¢ 1h uribers is 98, If ,
weight of all the 50 students of the class. 12/The sum ? t reznum ecrlst;S 5 : 3 t edri“q
(a) 57.4Kg. (b) 59.3 kg Ee:ween irst aréI sedctc:? d be 5:8‘?; tthat
(©) 58.9kg (d) 59.7 kg etween secon Ian ird be 5 : 8)then the
: second number is
6. The average age of 5 members is 21 years. (@) 30 (b) 20
If the age of the youngest member be 5 years, (c) 58 (d) 48
MADE EASY * Reasoning & Aptitude | 34
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13. A number x equals 80% of the average of
5,7, 14 and a number . If the average of x
~andy is 26, the value of v is
(@ 13 (b) 26
(c) 39 (d) Noneof these

14. It rained as much on Wednesday as on all
the others days of the week combined. If the
average rainfall for the whole week was 3 cm,
how much did it rain on Wednesday?

(@) 2.625¢cm () 3cm
(c) 10.5¢cm (d) 15cm

15. The average age of 8 men is increased by
2 years. When two of them, whose ages are

_20 years and 24 years respectively, are
replaced by two women. What is the average
age offiése women? -
(a) 36 years
(c) 40vyears

(b) 30years
(d¥ 42 years

~16. The average speed of a train running at a

- speed of. 30 km/hr during the first 10(
kilorheters, at 40 km/hr during the second
kilometers and at 50 km/hr during {

100 kilometers is nearly
(a) 38.5 km/hr (b) %/h

(c) 40.0 km/hr (d) kr/hr

17. The average weight of § 'A,BandCis
" 84kg. Another m‘e@ e group and the
average now becomes80 kg. |f another men

E, whose weight is. 3 kg more than that of D,
replaces A, then average weight of B, C, D

and E becomes 79'kg. The weight of A is
(a) 70kg " (b) 72kg
(c) 75kg (d) 80kg

18. Of the three numbers the first is twice the
second and the second is thrice the third. If
the avérage of the three numbers is 10 the
numbers are '

Q$ 15 years

19. The average weight of 36 students is 50 kg.
It was found later that the figure of 37 kg was
- migread as 73 kg. What is the correct

average?
(a) 49kg (b) 51kg
(c) 50.5kg (d) None of these

20. The average of marks obtained by 120
candidates was 35. If the average of marks
of passed candidates was 39 and that of
failed candidates was 15, the number of
candidates who passed the examination is
(@) 100 J(b) 110
(€) 120 (d) 150

21.Inaclass, K are 20 boys whose average
age is decreased by 2 months, when one boy

aged\vfs in replaced by a new boy. The
ag e new boy is
4y

rs. 8 months -

{c) 16 yrs 4 months

(d) 17 yrs. 10 months

22. The average of two numbers is 62, If 2 is
added to the smaller number, the ratio
between the numbers becomes 1: 2. The
smaller number is
(a) 60 (b) 30
(c) 84 - (d) 40

23. The average daily wages of A, B and C is
Rs. 120. If B earns Rs. 40 more than C per
day and A earns double of what C earns per
day, the wages of A per day is
(@) Rs. 80 (b) Rs. 120
(c)- Rs. 160 (d) Rs..100

24. With and average speed of 40km/hr a train -
reaches its destination on time. If it goes with
an average speed of 35 km/hr, it is late by
15 minutes. The total journey is

(@) 18,3,9 (b) 9,3, 18 (@) 30 km (b) 40 km
© 39,18 (d) 18,9, 3 (©) 70km (d) 80km
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25. In a competitive examination, the average
marks obtained was 45. It was later
discovered that there was some error in
computrisation and the marks of 90
candidates had to be changed from 80t0.50
and the average came down to 40 marks. The
total no. of candidates who appeared in
examination is

(a) 520 (b) 550
(c) 540 (d) 525
26. A man whose bowling average is 12.4 takes

5 wickets for 26 runs and thereby decreases
his average by 0.4, The number of wickets,
taken by him before his last match is

(@) 85 (b) 78
) 72 (d) 64
27. There were 35 students in a hostel. If the

number of students increase by 7, the
expenses of the mess increase by Rs: 42
per day while the average expenditure per
head diminishes by Rs. 1. Find the original
expenditure of the mess. .

(@) Rs 480 (b) Rs. 420
(c) Rs520 (d) Rs. 460
28. The average of these consecutive Qrs

is n. If the next two consecutiveTumbers are

also included, the average 6 '@ e numbers
‘will ;
(@) remainthe same

(b) increase by 0.5
(c) increase by 1
(d) increase by 1.5

29. On the three numbers, second is twice the
firstand is also thrice the third. If the average
of the three numbers is 44, the largest number

is

30. The average age of a committee of 8 members
is 40 years. Amember, aged' 55 years, retired
and he was replaced by a member aged 39 .
years. The average age of the present
committee is
(@) 39years
(c) .36 years

(b) 38 years
(d) 35years

Solutions

—

. Ans. (c)
. Total earning for 7 days
=Rs (60 + 65 + 70 + 52.50 + 63 + 73 + 68)
= Rs 451.50

2. Ans
age.of 10 number =7

Thenav
, of 10 numbers = 10x7 =70
total of 10 numbers after each given
0 numbers is multiplied by 8 = 70 x8 = 560 -
| 60 .

“7(' -

. New average = 576— = b6.

3. Ans. (d) _
Let the original expenditure = Rs x

Original average expenditure = 5%

. ) x+4
New average expenditure = Ty

o X _xtA2 L —420
35 42

= Original expenditure = Rs 420

4, Ané. (a)

(@) 24 (b) 36 The total time taken can be calculated as
(e) 72 (d) 108 shown below :
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R Speed | Time ghe average salary of the remaining
" 25km | 500 kmjhr | 5 hrs. persons
1200 km | 400 km/hr | 3hrs. ~Rs 12400 _ ps o405
500km | 250 kmy/hr | 2hrs. - 8 ‘
Total 4200km| | 10hrs. 8. Ans. (c)
‘ - ' The five even consecutive numbers are
Average speed = 229 _ 420 km /hr. 4,6,8,10and 12
10 ‘ Their average
5. Ans. (b)
4. 10+1 4
Average weight of 24 students of section etk 8; 2. -9 =8.
A =58kg
9. Ans.(d)

Total weight of 24 students of section
A =58x24=1392kg
Average weight of 26 students of section
B =60.5kg - ‘
Total weight of 50 student = (1392 +1573) kg
= 2965 kg " '
Average weight of student§of students in the

_ class ‘
o 2‘9__5'5 0

-=59.3kg.
50 : o

6. Ans.(c)
Total age of 5 members
=21 x5 = 105 year

Total age of 4 members at the bifth of the

younger member, that i IS ago B
=105 - (5 x5) =
- Before the birth of théowfgest member, the
family consisted of only 4 members.
Average age of 4 members 5 years-ago
12.

= %9 =20 years.

7. Ans. (a)

Average salary of 9 persons = Rs. 2450

Total salary of 9 persons
= Rs. 2450 x 9 = Rs. 22050

Total salary of the person who is transferred
= Rs. 2650

Thus, the total salary of remaining 8 persons
= Rs. 22050 - 2650 = Rs. 19400

Present age of Sqnembers
= (5 x17 years,
= 100 y?og.

Preseqt age of members and a baby

» 1 =102 yrs.
. %o’the baby = (102~ 100)yrs = 2 years.

Sum of first nine numbers + sum of last nine

number = 10.5x 9-11.4 x9

=21.9%x9=1971

Hence, the middle number
=197.1-17 x 10.9
=197.1-185.3 = 11.8.

Ans. (b)

Average score before 17th innings

=85~3%x17 =34

. Average score after 17th innings

=34+3=37.

Ans. (a)
Let the number be x, yand z. Then,
X 2 y 5
+y+z=98,—=—and —=—
X+y+2z 98y 3an >3
x=§iandz,ﬂ—.—-@i
3 5
So —231+y+ Y - 98
49y

or,—?g— =98 or, y = 30.

MADE EASY
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13. Ans. (c)
5+7+14+
Average of 5,7, 14and ¥ = ——4—-—)1
Therefore, x = 80% of
5+7+14+y __Eﬁx26+y
4 100 4
2
- x=—§51¥ )
Also 22Y - 26 .(if)

From (i} and ((ii), we get

14. Ans. (c)
Let the rainfall on Wednesday be x cm so
that on the other 6 days, the total is also x.
Since average rainfall for the week = 3cm.
Sox+x=3x7orx=105cm.

15. Ans. (b)

Now, according to the condition g ‘
question, average age of (6 men+ v%

= (X + 2) years

. Sum of the ages of (6 Smen)
=8 (X +2) = 8x + 19y

Hence, it is clear that%eyacingtwo men

by two women, sum of thefr ages increased

by 16 years

Therefore, sum of the ages of two women
= (20 + 24) + 16 = 60 yrs

Average age of the women %—- 30 yrs

Let the average age of 8 men be X years 0
.. Sum of the ages of 8 men = 8X year
n

Time taken to cover second 100 kilometres

= —199 = 21hrs
40 2

Time taken to cover last 100 kilometres

100
=——=2hrs
5

Total time taken

31+21+2=10 5 2=ﬂhrs
3 2 3

‘ Total distance covered = 300 km

Average speed =——

47/6
300 x 6 - 39\ § ;hr

17. Ans. \/
.

W (80 x 4 — 84 x3) kg = 68kg
.. of E = (68 + 3) kg = 71kg -
Q.45+C+D+E) , ‘ .

W

eight = (79 x 4)kg = 316 kg
- (B+CYs welght =[316 —(68 + 71)]kg
=177kg *

18. Ans. (d)
go by option

19. Ans. (a)
Correctaverage -

_50x36-73+37 _ 1764
36 T 36

20. Ans. (a)

=49kg

Let the number of candidates who passed = x. -

Then, 39 xx +15 x (120 - x) =120-x 35

Hence, A's weight = [(84 x3)-177]kg =75 kg -

16. Ans. (b) . D4x = 4200-1800
Time taken to cover first 100 kilometres
2400
100 1 or, x=-——,x=100.
 =——=3-=hrs ' !
30 3 24
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21. Ans. (a)
Total decrease = (20 x 2) months
= 3 years 4 months
Age of the new boy = 18 years -3 years
4 months
= 14 years 8 months.

22. Ans. (d)
Let the numbers be xand y, x <y
Then, x + y = 124,
-)Ej—2=l=¢y= 2X +4,
y 2
Solving above equations, we get
y = 84, x = 40.

23. Ans. (¢)
Let daily wages of C = x
Then, daily wages of A = 2x
and, daily wages of B = x + 40
Hence, average daily wages of A, Band C

- x+2x+x+40 _4x+40
: 3. 3

o Ax4A0 o or, dx+ 40 = 360

’ D
= 4x =320 or, x =80 Q
~. Wages of A per day = s 160,
24. Ans. (c) - S :@
Sx NS

x_x_15 ., SN
35 40 60 '35%x40 4
o Lo 3Ex40 o

25. Ans. (¢)

Let the number of candidates be x, Then, total
marks obtained by all the candidates = 45x
Marks reduced for 90 candidates
=30 x90 = 2700
Total reduced marks = 46x = 2700

45x -2700
X

Reduced average =

7
owwehave35x+42—x~1
D s
A O o ox=12

_ 45x-2700
—

or, 40x = 45x -2700
= 5x=2700 or, x = 540

40

26. Ans. (a)
Let the number of wickets taken before the
Bstmatch = x

12.4x +26

X+

27. Ans. (b)
Suppose the average expenditure was

Rs. x, Then, total expenditure = 35x
When 7 mor s join the mess, total

expenditure % + 42

Now, thwge expenditure

3 - 35x + 4?
¥

Then =12=x=85

=

Thus , the original expenditure of the mass
35x12 =Rs. 420

28. Ans. (c)
Let the number ben-1,nand n+ 1.
Their average =n
Next two consecutive numbers are n + 2 and
n+3
Therefore, the average of five numbers .
(n=N+n+(n+N+(n+2)+(N+3)

= o

5

_on+5

—=n+1.
5

29. Ans. (c)

2
Let the number be x, 2x, §x‘

MADE EASY
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2
x+2x+§x 1%

== —=44
Average 3 =3

449
11

So, the numbers are 36, 72 and 24
Hence, the largest one is 72.

=36

X =

30. Ans. (b)
New average of the committee (in years)
_8x40-55+39 320-16 _ 304
" 8 8 8
= 38 years.

aooo
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Ratio & Pvﬁroportion

Ratio

A ratio is a comparison of two quantities by
division. It is a relation that one quantity bears to
another with respect to magnitude. In other words,
. ratio means what part one quantity is of another.

Type of Ratios

1. Duplicate Ratio: The ratio of squares of two
number is called the duplicate ratio of the two
numbers.

For exampl\é

2 ‘N;elled the duplicate ratio of — 2
5 5
t

- ! , . 2. Triplicate Ratio: The ratio of the cubes of two
The quantity may be same kind or different kinds. mber is called the triplicate ratio of the two
If aand b are two numbers, then the ratio ofato umbers.
bisa/bor a+b andis denoted by a< b, The MO For examples,
quantities that are being compared are 5
terms. The first is called antecedent andS 53 or 125 is triplicate ratio of — T
term is called consequent.
_,3. Sub-duplicate Ratio: The ratio of the square
" For Example, the ratio 5 Q 5 > with root of two number is called the sub-duplicate
’ 8 ratio of two numbers for example.
antegedent 5 and cons > 4
Note: ‘SIS sub-duplicate ratio of — 25
1. Araticisa numbe‘r, so to find the ratio of 4. Sub-triplicate Ratio: The ratio of the cube
two quantities, they must be expressed roots of two numbers is called the sub-
~ in the same units. - triplicate ratio of two numbers.
2. Aratio does not change if both of its terms For example
are multiplied or divided by the same s 27
carmber, Thus, 3 ) 6_ ) 12 oo 7 is sub-triplicate ratlo of — 54
4 8 16 5. Inverse Ratio or Reciprocal Ratio: If the

antecedent and consequent of a ratio
interchange their places, the new ratio is
called the inverse ratio of the first.

MADEEASY
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Thus, if a :b be the given ratio, then

l ! or b:a is its inverse ratio.
a'b

For example,

4 is the inverse ratio of 7

6. Compound Ratio: The ratio of the product of
the antecedent to that of the consequent of
two or more given ratio is called the compound
ratio. Thus if a: b and ¢ : d are two given
ratios, then ac : bd is the compound ratio of
the given ratios.

For example if —z— g be the given ratios,

l\)l-—~

1x3x5 _ 15
2><4x7 56

then their compound ratio is

Proportion

Some Basic Formulae
1.

If four quantities are in proportion, then
product of means = Product of Extremes for
example, in proportiona: b ::c¢:d, we have
bxc=axd

Means

1
a:b::c:d
L |

Extremes

From this relation we see that if any three of -
~ the four quantities are given, the fourth can

be determined.

Fourth Proportio
fa:b::

is called the fourth

.a )
% bxc
us; fourth proportional ofa,b,c,is T

The equality of two ratios is called proportlon i & ample: Find the fourth proportronal io the.

_c
, then a, b, ¢ and d are said to'b

b d
proportion and we write 3
a:b::c:d

This is read as “a is'to be
For examples, since

3:5::15:25 and say 3, 5, 15, 25 are in

proportion.

Each term of the ratio % and % is called a

proportion. a, b, ¢ and d are respectively the first,
second, third and fourth proportional. Here a, d
are known as extreme s and b, ¢ are known as
means.

numbers 3, 8, 6
Solution: Let,x be the fourth proportional, then

3'8"6'xor§——
:8::6: 3
=—6—ﬁ=16.
3
Third Proportional

Ifa:b::b:xis called the third proportional
ofa, b

We have 2.

or x=—
b

by, ot
x a

. b2
Thus, third proportional of a, b is '

MADE EASY
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Example: Find a third proportional to the

numbers 3, 6 -

Solution: If third proportnonal is x then
3:6:6:x

62
3

Mean Proportional

Sox=—=12

“Ifa:x::x:b, xis called the mean or second

proportional of a, b.

a «x
We have, === or x* =ab
x b

x = fab

Mean proportional of a and b is/ab
We also say that a, x, b are in continued
proportion

Example: Find the mean proportional between

4 and 64, ¥
Solution: Let xbe the mean proportional. Then

4:x::x.:640r

SoF or 2 =4x64,x=16
X

E‘[hen SO
(M) 2*b_ E—i—- (compone
-
(DIVId&

.. a=b -d

(i) —————b d

i a+b g c+d
a-b c-d

Example: The sum of two number is ¢ and
their quotient is P/Q . Find the number.

Solution: let the number be x, y

Given X+y=¢C (D)
' X p .y

and . - = = el
v (ii)

¥ P _x__P

o x+y p+q C p+q{u3|ng(l)}

pc
p+cC

X=
oooo

Partnership
Torun a business or any organisation, we need to
have partnerships. Therg are two types of pariners.
1. Working Partn%e partners who invest
the money anx ge the business or affairs
of orga jsation gre called working partners.
ners: Those partners who

st money and do not involve in
s affairs are called sleeping partners.

ere are four types of conditions related

|
Q@istributiom of profit in business.

ondition I:
When time period of investment is constant
then profit of partners will be divided into ratio
my:m,, My... . M, where
my, My, My..m, are investment of respective
partners. ,
Ex.1  Whatwill be ratio of profit if three partners
A, B and C are investing 20000, 45000
and Rs. 60000 for one year.
Sol.:  Ratio of profits of A, B and C will be
20000 : 45000 : 60000
= 4:9:12 Ans.

Condition Il:
When amount invested is same for different
partners but time period is different
then profit will be divided into ratio of their time
invested i.e.

oty ttg. oty

MADE EASY
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Ex.2 |Ifthree partners A, B and C are investing Sol. Investment

Rs. 20000 each for period of 1 year, B SA B C

2 years and 3 years respectively then  year 120K 80K 150K

find the ratio of their profits. 1P year +80K +20K ~50K
Sol.:  Ratio of their profits will be 1Y year | +100K +50K +100K

il ille. Effective Investment
= 1:2:3Ans. «
A B ' C

Condition Iil: ‘ ™ year | 120K - 80K 150K
When amount of investment and time period 1™ year | 200K “100K 100K
both are different for different partners, : 1 year | 300K 150K 200K
then profit will be divided into following ratio. 620K 330K 450K

myty s myt, i mgty . impt,
where m,,; m,.... m_ are the respective amounts
andt,, t,... t, are the respective time period of
their investment.

Ex.1  Three partners undergo a partnership.
Their investments are 30000 Rs. 40000
Rs and 50000 Rs respectively for time
periods of 5 years, 2 years and 3 years
respectively. Find the ratio of their profits.
Sol.:  Ratio of their profit will be
m,t, myt, i mgty

= 30 x5:45 x2:120x@ Sol.-

= 5:3:12 Ans.

Condition IV:

Multiple investment for di fime period.

In this case profit will bg’diyidad into following

ratio.
Imgty  Zmply t IMgly ... Zmet,

Ex.1  Three partners undergo a partnership
with initial investment of Rs. 120000,
Rs. 80000 and Rs. 150000. Next year A
and B invested Rs. 80000 and Rs. 20000
respectively whereas C withdraws
Rs. 50000 from the business. In third year

of their partnership A, B and C invested '
Rs. 100000, Rs. 50000 and Rs. 100000

respectively.
Find the ratio of their profits.

Ratio of their profit will be

= 620:330:450 = 62:33:45Ans.
Ex.2  Three partgerS™X, Y and Z undergo a

partnership ‘with initial investment of
R8,120000, Rs. 50000 and Rs. 150000
tively. Next year A invested

ea(

in the business. They remain in
partnership for five years. Find the ratio
of their profits at the end of five years.

? Qs. 50000 more in the busin‘ess. In the _
2 hilyear B and C invested Rs. 50000

Investment

il A B C
tstyear | 120K 50K 120K
lindyear | 450K  — -
llrdyear | -  +50K +50K
Vyear | - - - -
V year - - -
Effective Investment
A B C
styear | 120K 50K 150K
lind year 170)(\ 50K 150K
llird year { 170K 100K 200K
IVyear |170K 100K 200K
Vyear | 170K 100K 200K
800 : 400 : 900
Ratio of their profit will be

= 800:400:900 = 8:4:9Ans.
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Solved Examples

Divide Rs. 500 among A, B, G and D so that
A and B together get thrice as much as C
and D together, B gets four times of what C
gets and C gets 1.5 times as much as D.
Now the value of what B gets is

(&) 300 (b) 75

(c) 125 (d) None of these
Ans. (a)

A+B+C+D=500

Here A+ B=3(C +D)

S04 (C +D) =500

Next —» Man. day. hour = 160 x2 (wice as earlier)
2.20.h =160 x2
h=8

In a mixture of 40 litres, the ratio of milk and
water is 4 : 1. How much water must be added
to this mixture so that the ratio of milk and
water becomes 2 : 3.

(a) 20 litres (b) 32litres

(c) 40 litres (d) 30 litres

Ans. (¢)

Let water is x

4 x: x =milk : water

- 32:8=4x: x(since total 40 liters)

C+D=125 Now 32 =-.2’-,x= 0 litre
8+x 3
A+B=375
alsoB=4CandC=15 D . If three umbers'are in the ratio of 1:2: 3
C+D=125 P and half th is 18, then the rattio of squares
25D =125 of the \ufibers is:
D=50,C=75 ;1213 (b) 1:2:4
- B =300 (CN36:144:324  (d) Noneof these
2. If 6x% + 6y? = 13xy, what is the ratio of_ Ans.(c)
xtoy? -l.et numbers are
@ 2:3 O x:2x: 3xalso it is given that
c) 4:5 d) 1 2 3 T(x+2x+3x) =18
Ans. (a) and (b) both 6x=36,x= 6
0+ By2= 13y 6:12:18
Here using options (a satisfy the ratio of squares 36 : 144 : 324: oralso 1:4: 9
given condition
xy=2:3 . The ratio between two numbers is 3 : 4 and
_ ) , ‘ their LCM is 180. The first number is:
3. If4examiners ca.n examine a certe‘lln number (8) 60 (b) 45
of answer books in 8 days by working 5 hours © 15 (d) 20
a day, for how many hours a day would 2 Ans (b)
examiners have to work in order to examine '
. ) Let number are 3x and 4x
twice the number of answer books in 20 days.
, - 3x xdx = HCF x 180
(@ 6 (b) 7% .
©8 ) 9 Clearly HCF will be x.
‘ 2. -
Ans. (c) 12 =x x?fO’ ¥= '15
Man. Day. Hour = constant numbers will be 45: 60
=4.8.5=160
MADE EASY * Reasoning & Aptitude | 45
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7.

The incomes of A and B are intheratio3:2
and their expenditures are inthe ratio 5 : 3. If
each saves Rs. 1000, then, A's income is

(a) Rs. 3000 (b) Rs. 4000
(c) Rs. 6000 (d) Rs. 9000
Ans.(c)

Let incomes are 3x: 2x
expenditures are 5y ; 3y
then
3x-5y = 1000 (1) also
2x -3y = 1000 (2)
from (1) and (2) we get
6x- 10y =2000
+ 6x - 9y = 3000
= -y =-1000
y = 1000, x= 2000
A's income is 6000

It the ratio of sines of angles of a triangles is
1:1: 2, then the ratio of square 0;6Q~

(@) 3:4

(d) Can'tbe determi Q
Ans. ?Q
angle are equal

greatest side to sum of the squares of 8ther
(b) 2:1

sinA:sinB:sinC¥ :1: 2

Soitis a right angled triangle.

two sides is
© 1:1 0 .
sinA:sinB=1:1

AL

45°

45°
C B
the AB2: (AC + CB)? = 1: 1

9. Divide Rs. 680 among A, B and C such that

A gets 2/3 of what B gets and B gets 1/4th of -
what C gets. Now the share of C is? |
() Rs. 480 (b) Rs. 300 |
(c) Rs. 420 (d) None of these l
Ans. (a) ‘ ;

680=A+B+C ‘ ‘

2 1
=—B = - =
3 and B 4C, B=C

2
B —B, =
A 3 C=4B

680:g + B + 4B

680% , B =120, C =480
3

10. \sM(ents in three batches at Made Easy

in the ratio 2 : 3 : 5. If 20 students are .
creased in each batch, the ratio change to ?
4:5:7. The total number of students in the
three batches before the increase were.

(@ 10 (b) 90
(c) 100 (d) 150
Ans. (c)

Let students are 2x : 3x : 5x now

According to the given condition
2x+20:3x+20:5x+20=4:5:7

x=10

20:30:50 = 2: 3: 5 and after adding 20
40:50:70 ‘

11. The speeds of three cars are in the ratio

2 : 3 : 4. The ratio between the times taken
by these cars to travel the same distance is
(@) 2:3:4 (b) 4:3:2

(c) 4:3:6 (d) 6:4:3
Ans. (d) '
Speeds areintheratio 2 :

14
, , , 1
ratio of time taken will be = -5 :

= w

1
4
_6:4:3

———=6:4:3
12
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£ 12. After anincrement of 7 in both the numerator Ans. (c)

b ! and denominator, a fraction change to 3/4. X:3x:4x:Tx

E Find the original fraction. , are four numbers also

(@) 5/12 (b) 7/9 X+ 3X+ 4x+ 7x = 105

; % | (c) 25 (d) 38 - 15x =105, x= 7, 7x = 49

% Ans. (c) ,

a ‘ 16. If the ratio of the ages of Maya and Chhaya
E: ﬁl = § is 6 : 5 at present and fifteen years from now,
. y+7 4 the ratio will get changed to 9 : 8, then find
g 4x+28 =3y +21, 4x+7 =3y, Maya's present age.

g only x : y = 2/5 satisfies the given condition. (a) 24 years , (b) 30years

% 13. The difference between two positive numbers ; f:) 18 years (@) 33years

k . ! _ ‘ ns.(b)

? 's 10 and thg ratio betwaen them s 3. 3. Find Let their ages age 6x : 5x then, it is given

the product of the two numbers.
that

| (a) 375 (b) 175

(¢) 275 (d) 125 6x+15 _ %
E Ans. (a) 5x+15 \

§

| X~y =10 ~(1) 48xg 120 = 45x + 135
x;y=5:3 (2 M=5 .
x:}/=5t:3t ..(3) 6% 5x = 30 : 25
f according to (1) and (3) o is 30 vears
t-8t=10 gels vy ye
I 2t=10, t=5 ’ = T Rs. 58 is divided among 150 children such
g X=25y=15 0 - that each girl and each boy gets 25 pand 50 p
> Product of two numbers = 375 respectively. Then how many girls are there?
:.,F 14. The present ratio of ages of A a (8) 52 - _ (b) 54
E - 4:5. 18 years ago, this ratio wa (c) 8 (d) 62
- ~ Find the sum total of their p ages Ans. (c)
X (a) 90 years (o ars Let the number of girls and boys are xand y
E () 110vears 80 Vears then
(x Ans. (a) 0.25x-+ 0.5y = 58 ~(1
F Let ages are 4x : 5x then it is given that also :
& =1
b x-18 11 - X+y =150 @)
518 = ' from (1) and (2) we get
K X- 05x+y=116
64x- 288 = 55x~ 198 x+y =150
9% =190, x=10 S0,0.5x =34, x=68,y = 82

Ages are 40 and 50 sum = 90
18. If 391 bananas was distributed among three

15. fourl numbers lnft?g Srat:? ;;tg 4 :I7 adfdtLerp . monkeys in the ratio 1/2 : 2/3 : 3/4, how many
O ge a sum o bl il bananas did the first monkey get?
biggest number.
(a) 42 (b) 35 (a) 102 (b) 108
(c) 49 (d) 63 (c) 112 (d) 104
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Ans. (a) Ans. (c)
1.2.3_6:8:9 Let number are 5xand 8xthen it is given that
2'3°4 12 5r+9 8
Bananas are in ratio 6x : 8x: 9x 8x19 11
it is given that 55y + 90 = 64y 4 72
6x + 8x + 9x = 391 27 = Ox x=3

23x = 391, x= 17
first monkey get 102 bananas

Number are 15 and 24

22. If x varies as y, and y = 7 when x =18, find x
19. A mixture contains milk and water in the ratio - wheny = 21
5:1. On adding 5 litres of water, the ratio of (@) 36 (b) 54
milk to water becomes 5 : 2. The quantity of ) 7 - (d)
milk in the mixture is: Ans. (b)
() 16litres (b) 25 litres X is directly: tional to y
(c) 325 litres (d) 22.75 litres S0, x = k.
Let milk and water are 5x : x \‘(
5x+5 5 8%7
now, ——— = —
X+5 2 %
= 10x = 5x +25 now, x=—X21-—-54 ‘
5x = 25,
milk : water = 25 10 23. A varies jointly as B and C; and A = 6 when
Q B =3, C=2;find AwhenB =5, C=7.
20. Vijay has coins of the denominatio (@)17.5 (b) 35
50p and 25 p in the ratio of 12 The (©) 70 (d) 105
total worth of the coins he j . 75. Find Ans. (b)
the number of 25 p coj ‘@ jayhas Let A = k (BC) then
(@) 48 ' 6=k (3.2)
(¢) 60 None of these .50, k = 1 then
Ans. (d) A =k (BC)
Coins are 12x: 10x: 7x - =1x(5%7) =235
Itis given that 12x + 10x x l+—7—x =75 24.If x varies as y directly, and as z inversely
2 4 and x=14, when y = 10; find z wheh x=49, y
48x+20x+7x _ 75 = 45,
4 ' (a) 14/10
75x = 4 x 75, x=4 (o) 10
) ! aandif9 (c) 10/14
21. Iftwo numbers are inthe ratio of 5 8 andi (d) Cannot be determined
be added to each, the ratio becomes Ans. (d) o
8: 11. Now find the lower number. ' )
(@ 5 (b) 10 x=Kk,y X = =&
(c) 15 (d) None of these z
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| Ac'cdrdih'g to given values
4= k.10

S0, k, =14z,

But value of k, is not given
~ hence Z cannot be determined.

. A cask contains a mixture of 49 litres of wine
and water in the propartion 5 : 2. How much

wine 1o water may be 7 : 47

(@) 35 (o) 6
(€ 7 (d) None of these
Ans. (b)
- Let wine and water are 5x and 2x litres
5x+2x =49 »
5x=35 2x=14
W 35 _ Z
14+w 4
98 + 7w = 140
TW=42,W=6

oooo

Ratio & Proporl”@o
I Practice l%ée:‘l

1. Find a fourth proportional to the numbers 60,
48,30.

(a).36 ()24

) 48 (d) None of these
2. Findathird proportional to the nurhbers 4,42,
() 441 e (b) 541

(c) 641 - (d None of thesé -

water must be added to it so that the ratio of

a) RS 1800
O o). RS 2400

8.

Inaratio 11: 14, if the antecedent is 55, the
consequent is
(8) 70
(c) 60

(b) 90
(d) None of these

The mean proportional of 0.2;5 and 0.04is
(@) 0.01 (b) 0.1
(©) 10410 (d) None of these

The ratio of two numbers is 3 : 4 and their
sum is 420. The greater of the two numbers
is :

(a) 360
(c) 180

(b) 240
(d)- None of these

Amit, Sumit and Punget share an amount of
Rs. 660 in the ratio of 3 4 : 5. What is the
share of Punéet?
(a) Rs. 375

) Rs. 575

) Rs. 275
None of these

. Thep ysrooter and a television set

aret atno of 3: 2..If a scooter costs Rs.
than the telev;smn set, then the price
wsaon set IS

b Rs 1200
,(d) None of these

HA:B=7: SandB C= 9 11,thenA:B:C

is equal to

(a) 55:45:63 (b) 63:45:55

(c) 45:63:55 (d) None of these
If 3A = 4B = 5C, then A: B : C'is

(a) 16:20:18 (o) 15:20:16

(c) 20:15:12 - - (d) None of these

. The ratio of mdney* V\_{i:'t,h'Ahju and Sanjuis4:5
-and that with Sanju and Manju is 5 : 6. If Anju
‘has Rs. 280, then the amount of money Manju

has }. -
(a) Rs.320 (b) Rs. 420
~ (d) None of these

(©) Rs. 640 e
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11. The sum of three number is 124, If the ratio
between the first and second be 2 : 3 and
that between the second and third be 7 : 9,
then the third number is:

(@) 54 (b) 64
(c) 48 (d) None of these

12. The ratio between two numberis 2: 3. If each
number is increased by 4, the ratio becomes
5:7. The number are
(@) 8,16
(c) 24,32

(b) 16,24
(d) None of these

13. The ratio of present ages of Suresh and
~ Maheshis 7: 5. If after 6 years their ages will
‘be in the ratio of 4 : 3, the present age of
Mahesh is )
(@) 32years (b) 36years
(c) 30years (d) None of these

14. Two numbers are inthe ratioof 5:7. If 25be -

4
4:42::42:xo0r, ——=—.
subtracted from each, they are in the ratio of Q~ 42 x

35 59. Find the difference of the two numhers.

(@) 48 (b) 52
(d) None

(c) 24
15. The value of k that must ed to
7,16, 43, 79 so that the oportion, is
@ one of these

(c) 9

16. The number that must be added to each of
the numbers 8, 21, 13 and 31 to make the
ratio of first two numbers equal to the ratio of
last two number is
@5
(c) 9

(b)7
(d) None of these

17. The incomes of A and B are in the ratio 3 : 2
and their expenditures in the ratio 5: 3. If
each saves Rs. 1000, A’s income is

18. A‘ mixture contains alcohol and water in the |
ratio of 12 : 5. On adding 14 litres of water, -
the ratio of alcohol to water becomes 4: 3. |

l

The quantity of alcohol in the mixture is

(@) 18litres (b) 42 litres
(c) 26 litres (d) None of these
Solutions
1. Ans. (b)

Let x be the fourth proportional, then

60:48:38:xor,@=3_O
48 x

) *
L he third proportional, then

42

4242
X =

=441,
3. Ans. (a) z
1 _11x5 585
14 14x5 70

Consequent = 70.

4. Ans. (b)
Let x be the mean proportional. Then,
0.25:x:x:0.04

025 X
x  0.04

of, ¥ =0.01
o, x=0.1

or,

5. Ans. (b)
Here, a =3, b =4 and x = 420.

(@) Rs. 5000 (b) Rs. 6000 . The first number
(c) Rs. 8000 (d) None of these
e
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ax _3x420 '
- =180.
a+b 3+4 &

_.bx _4x420 _ 240.
a+b 3+4
6. Ans. (b)

‘Here,a=3,b=4,c= 5andx 660.

. Share of Puneet= — X

+b+c_
_ X600 _poo7s.
3+4+5
7. Ans. (b)

‘Here,a=3,b=2, and x = 600.
The price of a television set
_.bx _2x600_

s. 1
a-b 3-2 200

r

8. Ans. (b)

Here,n;=7,n,=9,d; =5 and d,=11.
A B:C=(nxn,): (d 1XNy) 1 (dyxd,)
=(7x9):(5x%x9):(5x11)
=63:45:%5.

9. Ans. (c)
Wehave A:B=4:3andB:C=
Here, n, = 4, n2-5 d, 3andd

A:B:C= nxn2 dy)
=(4x5):(3x5):
=20:15: 12

10. Ans. (b)

Wehave,A:B=4:5andB:C=5:6.
Here,n, =4,n,=5,d,=5and d,= 6.
A:B:C=(nxny): (dyxny): (dyxd,)
=(4x5):(5x5):(5x%x6)
=20:25:300r,4:5:86.
Thus, ratio of money with Anju, Sanju and

‘Manju is 4 : 5 : 6. Since Anju has Rs.

280, the amount of money Manju has

30

11. Ans. (a) .
Wehave, A:B=2:3andB-C=7:9.
Here, ny =2,n,=7,d;=3and d,= 9.
A:B:C=(n, ><n2) (d ><n2) (dyxd,)
=(2x7):(3x7):(3x9)
=14:21:27.
Since the sum of the numbers is 124, the third

27
i§ ——————x 124 = 54,
numberis T2 o157
12. Ans. (b)
Wehave,a:b=2:3,c:d=5:7and x= 4.
ax(c-d)
The first number = ————=
ad-bc
_2x4x(5-
_(2x7—“3\\
bx(c— )

d ber= ————=
v\ ond number = ad-
:\ 2 4.

X7 - 3><b

Ans
Wehavea b=7:5c¢:d=4:3and x=6.

The present age of Mahesh= bx(o- d)
e presentag esh= ad-bc
_5x6x(4-3) 3
T (7x3-5x4) 0 years.

14. Ans. (c)

We have,a:b=5:7,¢:d=235:59 and
X = 25.
ax(d-c)

The first number =
ad-bc

_ 5x25%(59-35) _
 (5%59-7x35)

bx(d —
= —2§9x 6 = Rs.420. and, the second number = Ml
4 ad-bc
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_ 7x25x(59-35)

= =84
(5x59-7x35)

The difference of two numbers

=84-60=24
15. Ans. (b)
Here,a=7,b=16,c=43andd = 79.
bc-ad

(a+d)-(b+c)

16x43~-7%x79
(7+79)-(16+43)

16. Ans. (a)
Here,a=8,b=21,c=13and d = 31.
The required number

_ _ bc-ad
(a+d)-(b+c)
__21x13-8x31 =5
(8+31)-(21+13)

17. Ans. (b)
Wehave,a:b=3:2,¢c:d=5:

s= 1000. 0
- aS(d-
A'sincome =
ad#b
3x1000x (3~
= =Rs.6000.
Bra-axg) 00
18. Ans. (b)

The two given ratios are 12:5and 4 : 3.
In order to equate the antecedents of the two
ratios, we write the second ratio as 12: 9.
Now, we have,a:b=12:5,c:d=12:9
and x = 14,

The quantity of alcohol in the mixture

Partnership

I Practice Exercise: |

1. Aman and Pranjal enter into a partnership
investing Rs. 50000 and Rs. 40000,
respectively. They agree to share profits in
the ratio of their capitals. Find the share of
Aman in a profit of Rs. 22500 after one year.
(@) Rs. 12500 (b) Rs. 9500
(c) Rs. 10500 (d) None of these

2. Amit, Nitin andhRavindra entered into a
partnership. itminvested Rs. 16000 for
9 months. Niti® invested Rs. 12000 for

6 months and Ravindra invested Rs. 8000
0 s. Atthe end of a year there was

f
Qit of Rs. 26000. Find the share of Nitin
IMtRe profit.
Q~ ) Rs. 8000 (b) Rs. 7500
O

c) Rs.'6000 (d) None of these

3. Astarts business with Rs. 3500 and 5 months
after B joins A as his partner. After a year the
profits are di¥ided in the ratio of 2 : 3. How
much did B contribute?

(@) Rs. 7000 (b) Rs. 11000
(c) Rs.9000 (d) None of these

4. Arvind began a business with Rs. 550 and
was joined afterwards by Naveen with Rs. 330.
When did Naveen join if the profits at the end

of the year were divided in the ratio 10 37
(a) After 4months  (b) After 6 months
(c) After 4.5 months (d) None of these

5. A, B and C invested capitals in the ratio
3:5:9; the timing of their investments being
in the ratio 2 : 3 : 1. In what ratio would their
profits be distributed?
(@ 2:5:3
() 7:5:83

(b) 3:2:5
(d) None of these

MADE EASY
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. A B and C start a business. If the ratio of a year, the profit is divided in the ratio

their periods of investments are 2: 3 : 6 and 2 : 3: 5 respectively, what is B's investment
their profits are in the ratio of 4 : 5 : 6, then in the business?

the ratio of capitals of A, Band C is (a) Rs.2400 (b) Rs. 1800

(@ 6:8:10 (b) 12:10:6 (c) Rs. 3600 (d) Rs. 8000

() 10:12:6 (d) None of these
7. A, B, C and D enter into partnership. A

g Cq Solutions
subscribes 3 of the capital, B 7 Cg and 1. Ans. (a)
D the rest. What is the share of D out of a Here, C,= 50000, C,=40000 avnd P = 22500.

. orofit of Rs. 60007 ». Cy+C, = 50000+ 40000 = 90000.
. (a) Rs. 2000 (b) Rs. 1600 C. xP

‘»r < Nikita's Share =—"

(¢) Rs. 1200 (d) Rs. 1300 C,+C,

v . A and B stgrted a'business with initial 50000 x 225Q0

investments in the ratio’5 : 7. If after one year = 90000

their profits were in the ratio 1 : 2 and the

. 3 peTiO_d for A's investment was 7 months, B = §_ 2250Q = Rs.12500.

o invested the money for 9

(@) 6 months (b) 2V o A

%; () 10months (d) 4 months €. = 16000, C,,=12000, C, = 8000,
g 9. A B, Centerinto a partnership with shares in Qg,: 9,t,=6, ty= 12 and P = 26000.
g 7 46 ) Nitin's share in the profit
) § theratio —: —: —. After 4 months, Aincrea i
235 _ CoxtyxP
) E his share by 50%. If the total profit at t City + Cotp +Cats

i of one year be Rs. 21600, then B'S\sharedin :
D the profit is = 12000x6x 26000

16000 x 9+ 12000 x 6 +8000x 12

(a) Rs. 2100 (b) Q
i + () Rs. 3600 @ 0 _ 1872000000 o o0
@ 10. Bis a sleeping partner and¥ working. A puts 312000 R
&f in Rs. 5000 and B puts in 6000. A received

o ) ) ) 3." Ans. (c)
% 12.5% of 'prof!t .for mgnagmg the busmes.s We have, C,xt, = 3500 x 12 = 42000 and
ﬁ and rest is divided in proportion to their Coxt. = X7 = T
capitals. A's share of profit in-a profit of 272" -
Rs. 880 is Profitfor A Cyxt
Y Then, — =
(a) Rs. 350 (b) Rs. 400 Profitfor B C,xt,
(c) Rs. 420 (d): lf%s. 460 . 242000
11. A starts business with a capital of Rs. 1200. 3 7x
B and C join with some investments after 42000 % 3
3 and 6 months, respectively. If at the end of or, x=-—>—=—=Rs 9000.
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4. Ans. (b)

Let Naveen remain in the business for xmonths.

We have, C, xt, = 550 x 12 = 6600
C, xt, = 330 x x = 330x.

Arvind's share of profit
Naveen's share of profit

10 6600 6600x 3
= —= =X = = 6 months.
3 330x 330x10

5. Ans. (a)
Ratio of capitals of A, Band Care 3:5: 9.
Let the capitals of A, B and C be 3x, 5x and
Ox, respectively. '
Ratio of timing of their investments are
2:3:1. Let A B and C invest their capitals
for 2y, 3y and y months, respectively.
Then, profit of A : proﬁt‘ of B : Profit of C
‘ = Cyxty 1 Cyxty: Cyxty
=3x x2y : 5x x3y : 9x xy
=6:15:90r,2:5:3.
6. Ans. (b)
We have, P, :P,:P,=4:5:6andt,:
Required ratio = —

=2:3:6. Q
or,12:10:6 0

Thus, A, B and C inve @lr capitals in
the ratio 12: 10 : 6. @

7. Ans.(d)

_ Cyxt,
C, xty

D’s Capital =1-—~—~-= =

Profit ratic of A, B, C, D is
20:15:12:13

Shareof D= %% x Rs.6000 = Rs.1300.

8. Ans. (c)
Let investments of A and B respectively be
5x and 7x and period of B's investmentbe y

months.
Bx)x7
en, ( x)x =l=>y=10.
(7x)xy 2
9. Ans. (d)
7 46
=—:—:—=105:40:36
Given ratio 535

Let the initially invest Rs. 105, Rs. 40 and
Rs. 36, respectively.

Ratio of investmants
105x % of 105) x 8] : (40 x 12)

36x

= sz;sz 35:10:9

s Qis share=Rs. (21600x%—g) Rs.4000.
JAns. (d)

A's share for managing the business
= 12.5% of Rs. 880 = Rs. 110
Remaining proift = Rs. 770.

* Profit ratio of{A andB=5:6

A's sha’re=]5—1 of Rs. 770 = Rs. 350.

A's total profit= Rs. 350 + Rs.110 = Rs. 460.

11. Ans. (a)
Profitratioof A, B and Cis
(1200 x12) : (x x9) : (y x6)=2:3:5

1200x12  9x
= — =
2 3

x =Rs. 2400.

aQoor
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The term percent means “for every 100'. It is
derived from french word ‘Cent’ which is 100 for
french.

The basic utility of percentage arises from the
fact that it is one of the most powerful tool for
comparison of numerical data and information. It
is also one of the simplest tool for comparlson of
data.

In the context of business and economic

performance, it is specifically, useful f
‘comparing data such as profits, growth rat@

magnitude and so on.

Calculation | @

Since percentage represenith obtained
oyt of every 100, calculatio be done in
following manner

Percentage = MValue ob.tam.ed %x 100
Total value

For example, let in HT JEE examination
Sanjay scored 135 marks out of 300 marks, Then
Marks obtained by Sanjay in % term is equal to

As discussed earlier, percentage is amongst the
‘most powerful tool for comparison, let for example

Percentage

Sweta scored 120 marks out of 150 and Rahul
scored 360 marks out©f 500 then Percentage

score of Sewta = %
v\/ 360
) —— =729
Percentags of Rahul £00 %

Thusg, it clearly shows that Sweta’s performance
stter than Rahul's performance.

Other Comparison

Let in Annual Examination Megha obtained

200 marks out of 300 and Sangeeta obtained

100 marks out of 300, Now to compare marks of

Megha and Sangeeta two question arise

1. Megha's marks is how much percentage
greater than Sangeeta’s marks?

- 2. - Sangeeta’s marks is how much percentage

less than Megha's marks obtaned?

Megha 200

Sangeeta 100

Clearly Megha's marks is 100 greater than
Sangeeta’s marks. Its means

difference of marks 100 -

e =——-=100%
Sangeeta marks 100 0

Now Sangeeta’s marks is 100 less than
Megha's it means

MADE EASY
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difference of marks _ 100

= =50%
Megha's marks 200

From this we can come at the result that Megha's
marks is 100% greater than Sangeeta’s marks
while Sangeeta’s marks is 50% less than Megha’s
marks. ‘ '

Some Useful Short cut Methods

1.(a) If Ais x% more than that of B then B is
less than that of A by
X o/
[100+x ><100] *
1.(b) If Ais x% less than that of B then B is

more than that of A by

X O,
{100-—xX100] %

Example: 1. If Shailendra’s salary is 20% more
than that of Surendra, then how much percent is
~ salary of Surendra less than that of Shaile

Solution: Here x = 20
X  1 'b
100+ x
0 Q
=2 %100% = 1
20 ¢ 10 5@

Example: 2. If A's income is 30% less than that
of B's income, then how much- percent is B's
income more than A's income.

Solution: Here x = 30

Required Answér = [

: ! X
i = 1 %
v .Reqwred Answer (100,—xx OO) %
30 :
= —x100 % =42.8% .-
(70X1 O)/ »42. ./

2. If Aisx% of C and B is y% of C then

A=§x100%of8

Example: If Ais 20% of C and B s 25% of C then

" what percentage is A of B. o

Solution: Here x =20,y = 25

A=2x100= 225100 = 80% of B
y 25 ,
3.(a) If the price of a commodity increase by
P%, then the reduction in consumption

s0 as not to increase the expenditure is '

—P—x100]%
100+p

If the price,of a commodity decrease by
P% the%rease in consumption so

as no\ rease the expenditure is

L 2
%MOO)%

mple: 3(a) If the price of sugar increase by

6. Find how much percent its consumption be

reduced so as not to increase the expenditure. -
Solution: Reduction in consumption

— P o
“(1OO'+PX1OO) %

25 '
=——x100% = 20%
155 X % %

Example: 3(b) If price of commodity decrease
by 25%, find how much percent its consumption
be increased so as not to decrease the
expenditure. _

Solution: Increase in consumption
I ' -

= - 1 c’o. -
= TP~ 00% |

25
100-25

x100%

4. If a number is changed (increased/
decreased) successively by x% and y% then

MADE EASY
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net% change is given by (" +y+ﬁ%)%

which represent increase or decrease in value
according as the sign in (+)ve or (-)ve.

Ifx ary indicates decrease in percentage then
put (-)ve sign before x or vy, otherwise (+)ve
sign.

Example: 4.(a) If salary or a person is increased
by 10% and 20% successively then, what is the
changein his salary?
Solution: Here x = 10. y=20

The net % change in the salary

1Ox020)%~32%

(10+20+

Example: (4b) The price o;,a commaodity first
increasd by 20% then decreased by 10% then
what is the net change price of commodity.

Solytion: here x = 20, y=— 10 then net percent
change in price is

[20 10+ M]% 8%

Here sign is (+ve) hence the ve)
increase in price.

Example: (4¢) If price of a y decreased
first by 20% and then b@en find the net
. changein price?

Solution: Here x = '20, y =30
Net % change’is

-20x -30
100
'Since sign is (— ) ve the net change is
- reductioninprice
5. Ifthe present populatlon of a town (or value
of an item) be P and the population (or value

~of item) changes in r% per annum, then
(a) Population (or value of an item) after n

{-2.0 -30+ ]%: ~44%

O\)

n
r
=Pl 14—
years ago = ( +100)

(b) Population (or value of an item) n years

ago = p

AR
@ﬁ%)

Where r is (+ve) or (- )ve according as the
population (or value of item) increase or
decreases.

Example:

The population of a town increases 10%
annually. If its present population is 120000,
what will it be in &years time.

Solution: Hx: 00Q, r=10, n=2.
. Po ulatuo ter 2 years

‘a‘ 10
1 -1 14—
% 1 oo 20000[ + 100]

=120000 x LLO_ X 1—1—9— = 145200
100 100

Example: The population of a town increase

at the rate of 20% annually due to excessive

migration. If present population is 144000 find

population two years ago.

Solution: Here = P=144000, r=20
Population of the town two'years ago

-

(1+'1**66)

_ 144000 _ 144000
T = 100000
(”755) 100~ 100

6. If anumber A is increased by x%, y% and
2% Successively then final value of A will be

%HWMHlMHiJ
100 100 100
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In case a given value decrease by an
percentage, we will use a (- )ve sign before
that.

Example: (6) The income of Ramesh increase
by 10%, 20% and 30% successively in three
years find change in his income if present
income is 150000 Rs. per annum
Solution: Here x =10,y = 20, z = 30,

A =150000
So, percent change in income

x y z
BEN T A | ST
A(”mo)(”mo)( +100)

10 20 30

110 120 130
= L 5w 2Y _Rs.257400
150000)(100)(100)(100 Rs 0

1. To convert fraction into percent

Example: 1 65% of 300="
65
Solution: ——x300=795
olution 100
Example: 2 Find a number whose 4% is 72.

Solution: Here 72 = —LL XX
100

72=ix,x=72x25=1800
25

Example: 3 What percentage of 30 kg is 2.5kg.

1

Solution: %MOO —x 100 =8.33%

ano

v

vre

Solved Examples

(8) 20% of 200 (b) 7% of 500

, / 0 1. Which of the following is the largest number?
to convert any fraction . to rate pe@

multiply it by 100.

For example 1. = SQQO%
For example 2. -Z—%OO =83.33%

2. To convert a percent into a fraction
To convert percent into fraction, drop the %
sign and divide the number by 100.

0w

2
Example: What fraction is 165%

50
Solution: 16%/4% = 180 =§50%=%

3. To find a percentage of given number

% of given number (N) = T(z)% XN

(c) 1300% of3 (d) 600% of 7
Ans. (d)

20% of 200 = 40

7% of 500 = 35

1300% of 3 = 39

600% of 7 = 42

2. If 25% of a number is 75, then 45% of that

number is:
(@) 145 (b) 125
(c) 1580 (d) 135
Ans. (d)

25

=—Xx=75

100 "
x=75><100'x___300

45% of 300 = 135

MADE EASY
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15.

16.

17.

So quantity of sugar that can be purchased

2E
:-—Q—v-f—'
3/4x

The price of rice falls by 20%. How muchrice
can be bought now with the money that was
sufficient to buy 20 kg or rice previously?

E _160% ofE
X X

|

(@) 5kg (b) 15kg
() 25kg (d) 30kg
Ans. (c)

Fall in price by 20%
now with same price one can purchase

x 100% more.

X
100 -x
20
100~20
25% of 20 = 5 kg
So total sugar = 20 + 5 =725 kg

x 100% = 25% more.

30% of a number when subtracted from‘ 91,
gives the number itself. Find the number.
(@) 60 (b) 65 -

{c) 70 (d) None of these
Ans. (¢) O
%x 30% of number x ‘ 3
Now 91—%:: x &

91 = %—gx x, =70

The populétio‘h of a village is 1,00,000. The
rate of increase ns 10% per.annum. Find the

population.at the startéof e thir

(@ 133100 . (b) 1,221,000

(c) 1,20,000 . (d), None of these
Ans. (b) ‘

here P = 100000, r=10%, = 2 year (Atihe
start of third year i.e. after two year)

’\) f

19. In an examination, Mohit obtained 20% more

r n
P(1+————
100
10

=100000{ 1+ 2 | =121000
0 (’Woo)

18. The population of the village of Rampur is

10,000 at this moment. It increases by 10%
in the first year. However, in the second year,
due to immigration, the population drops by
5%. Find the population at the end of the third
year if in the third the population increases

by 20%.
(a) 12,340 (b) 12,540
(c) 1,27,540 (d) 12,340
Ans. (b)
P=10000, b, y=—5%, z=20%

Populath end of thlrd year

1+
100 100 100)

20
_ 2 |4
10000 100 1 100)[+100]

= 12540

than Sushant but 10% less than Rajesh. If
the marks obtained by Sushant is 1080, find
the percentage marks obtained by Rajesh if
the full marks is 2000.
(a) 86.66%

(c) 78.33%

Ans. (b)

Marks obtained by Shushant is 1080

(b) 72%
{d) None of these

Mohit's marks -léfgxmm 3 96

90
Rajesh Marks, R=>- —p-—x

, 100
R = 1440 SR e
144
% of Rajesh Marks-——gxmo 72%

2000
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20. Ram spends 20% of his monthly income on
his house hold expenditure, 15% of the rest
of books, 30% of the rest on clothes and
saves the rest. On counting, he comes to
know that he has finally saved Rs. 9520. Find
his monthly income.

(a) 10000 (b) 15000
(c) 20000 (d) None of these
Ans. (c)

Let he earns P Rupees
x=-20, y=-15,z = -30

[ X y z
1424 2 42| = 9520
i +1oo}[ +1oo][1+100]

[ 80 85 ][ 70
_%6]*[%6][%6]*9520

Px. 476 = 9520, P=20000

U

)

21. The population of a village is 5500. If the
number of males increases by 11% and the

number of females increases by 20%, thegq

the population becomes 6330. Find
population of females in the town.

(@) 2500 (b) 3000 '5
(c) 2000 (d) 3500
Ans.(a)

x is population of mal

(5500 - x) is fem pulation

xx111+(5500—x)x120
100 100

On calculating we get x = 3000
So female population = 2500.

= 6330

22. Vicky's salary is 75% more than Ashu’s. Vicky
got a raise of 40% on his salary while Ashu
got a raise of 25% on his salary. By what
percent is Vicky's salary more than Ashu’s?

(a) 96% (b) 51.1%
(€) 90% (d) 52.1%
Ans. (a)

Lets Ashu’s salary = 100 Rs.

Vicky's salary = 175 Rs.
Vicky's salary increased by 40% i.e.

140
=——x175=245Rs.
100x ®

Ashu’s salary increased by 25% ie 125
~ Vicky's Salary is 120 more that Ashu’s in %

120
—x100=96%
term 125 X

23. An ore contains 25% of an alloy that has 90%
- iron. Other than this, in the remaining 75% of
the ore, there is no iron. How many kilograms
of the ore are needed to obtain 60 kg of pure

iron?
(a) 250kg (b) 275kg
(c) 300kg . (d) 266.66 kg

ns!
ount of ore is 100 kg
é % or 25 kg has 90% iron
_25%90
100

75% or 75 kg has no iron = 0 kg
To obtain 22.5 kg 100 kg ore is required
So to obtgin 60 kg

100

——x 60 = 266.66 k
22'5x 6.66 kg

= 22.5kg iron

24. The population of a villages is 1,00,000.
Increase raté per annum is 10%. Find the
population at the starting of the fourth year.

(@) 1,33,100 (b) 1,21,000
(c) 1,33,000 (d) None of these
Ans. (a)

Here P= 100000, r=10,n=3
Population at the starting of fourth year
is '

10 3 -
100000| 14+ —| =
[ +100] 133100
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3. What is 20% of 50% of 75% of 70?

(@) 5.25 (b) 6.75
) 7.25 (d) 25
Ans. (a)

20% of 50% of 75% of 70

=—g-o—x 30 IS x70="5.25
100 100 100
4. Mr. Rajesh is worried about the balance of
his monthly budget. The price of petrol has
increased by 40%. By what percent should
" he reduce the consumption of petrol so that
he is able to balance his budget?
(a) 33.33 (b) 28.56
(c) 25 (d) None of these
Ans. (b)
We know that % reduction required is

x 100 here x=40

100 +X

40
=—x100 = 28.56%
140><O 8.56

and 25% dearer than Bram. How muc

votes that the other candidate Shailendra gets
if 25% of the total votes were declared invalid?

(a) 1625 (b) 1575
(c) 1675 (d) 1525
Ans. (b)

Total votes 6000

invalid vates = 25% of 6000 = 1500
Total valid votes = 4500

Ravikant gets 65%

So other candidate gets 35%

35% of 4500 =1575

7. In a medical certificate, by mistake a
candidate gave his height as 25% more than
normal. In the interview panel, he clarified that

his height was §.feet & inches. Find the
percentage o%made by the candidate
from his statex ght to his actual height.
(@) 20\/ (b) 28.56

) ?

(d) None of these
A

eightincreased =25%

5. Ram sells his goods 25% cheapér than Shyam Q~ here x = 25 to reduce to normal %
0 correction required is

percentage is Bram's goods oheaper @
Shyam’s?

(@) 33.33% (b) 50% 3

(c) 66.66% (d) 40@

Ans. (d) Q

Let Shyam sell good

So Ram sell good at 7
Now this 75 Rs. is 25% dearer than Bram i.e.

125
—=75
Bram x 160

Bram’s price = 60
Bram’s good is 40 Rs. cheaper than Shyam

40
in % term ——x100 ie. 40%
in /‘term'mox Oie

6. [nanelection between 2 candidates, Ravikant '

gets 65% of the total valid votes. If the total
votes were 6000, what is the number of valid

x100 = 20%

1OO 25

8. A number is mistakenly divided by 5 instead
of being multiplied by 5. Find the percentage
change in the result due to this mistake.

(a) 96% (b) 95%
(c) 2400% (d) None of these
Ans. (a)

Let number is 100

It is divided by 5 we get 20

Now actual result should be 5 x100 =500
So % change is result

_500-20
500
9. Rajiv wanted to subtract 5 from a number.
‘Unfortunately, he added 5 instead of
subtracting. Find the percentage change in
the result.

x 100 = 96%

MADE EASY
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(a) 300% peroentage change in the volume of the
(b) 66.66% cuboid. -
(c) 50% (@ 77% (b) 75%
(d) Cannot be determined (c) 88% (d) 98%
“Ans. (d) Ans. (d)

This cannot be determined because after
adding or substracting 5 to different numbers
variable results are obtained.

10. In a mixture of 80 litres of milk and water,
25% of the mixture is milk. How much water
should be added to the mixture so that milk
becomes 20% of the mixture?

(@) 20 litres (b) 15 litres
(c) 25litres (d) None of these
Ans. (a)

Total mixture 80 litre

Milk is 25%.i.e. 2 x 80 = 20 litre
' 100

to make it 20% amount of water required

60+x
toadd =
»80 X

6000+ 100x-= 6400 + 80x

20x = 400, x = 20 ;3
11. A landowner increased {n€4e and the
breadth of a rectangul p 0% and 20%
respectively. Find th%;ntage change in
the cost of the plot assuming land prices are
uniform throughout his plot.

x100 =80%

(a) 33% b) 35%
(c) 22.22% (d) None of these
Ans. (d)

here x =10 ory =20

0 ; y
b CF ares —_—
% change.in area= (x+y+100)

10x20

=10+20+ =32

12. The length, breadth and height of a room in
the shape of a cuboid are increased by 10%,
20% and 50% respectively. Find the

a)"26.12%
Q~ c) 21.23%
0 Ans. (b)

Let 7, b, h be length, breadth and height of
the cuboid

~ Volumev =Lb.h
Now, I, b, h are increased by 10%, 20% 50%
respectlvely

10 20 50
V= l[1+ﬁ6] b|:1+1—(ﬁ]+h[1+?0—6]

=1981
% chaﬁﬁ 98%

13. The salary offAmit is 30% more than that of

f

,.

V by what percentage is the salary

run less than that of Amit?
(b) 23.07%
(d) None of these

Let Varun’s salary is 100
Amit salary = 30% more that Varun's Salary
= 130 in % salary of Varun less than Amit

=—3—O—x100 23.07%
130

14. The price of sugar is reduced by 25% but
inspite of the decrease, Aayush ends up
increasing his expenditure on sugar by 20%.
What is the percentage change in his montly

consumption of sugar?

(@) +60% (b) -10%
(c) +33.33% (d) 50%
Ans. (a)

Let price of sugar be x & expenditure E

o 3 .
Now it is reduced by 25%. So it is Zx- now

expenditure of sugar is also increased by 20%

‘ 6
. ) _E
ie.1.2Eor 5
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25. Acow and a calf cost Rs. 2000 and Rs. 1400
respectively. If the price of the cow and that
of the calf is increased by 20% and 30%
respectively then the price of 1 dozen cows
and 2 dozens calves is:

(a) 72,480 (b) 71,360
(c) 74,340 (d) Noneg of these
Ans. (a)

Price of cow = Rs. 2000

Price of calf = 1400

Price of 1 dozen cow & 2 dozens calves at
increased rate

(120 130
=12x|-= ==
2x(100 x2000] 24x(100 x1400)

= 72480

26. Ram sells his goods 20% cheaper than Bobby
and 20 dearer than Chandllya How much
percentage is Chandllyas goods cheaper/
-dearer than Bobby's.
(a) 33.33%
(c) 42.85%
Ans. (a)
~ Let Bobby's sale price is 100 Rs.
Ram sale price = 80 Rs.

Ram sale price is 20% dearer t @ya

So, Chandilya’s price = CP
120

7
Now Chandllya good is 38.33 Rs. cheaper

than Bobby’s i.e.

-9—3—@ 100 = 33.33%

100

27. During winters, an athlete can run ‘x’ metres
~on one bottle of Glucose. But in the summer,
he can only run 0.5 x metres on one bottle of
Glucose. How many bottles of Glucose are
required to run 400 metres during summer?

(a) 800/x (b) 890/

(c) % (d) 454/x

Ans. (a) _
During summer to run — 5x one bottle of
glucose is required

1
then to run 1 km ——— bottle
entorun 1t km 0o itles

., to run 400m 1 x 400 = 800 botile
0.5x x

28. Out of the total production of iron from
hematite, an ore of iron, 20% of the ore gets
wasted, and out of the remaining iron, only
25% is pure iron. If the pure iron obtained in
a year from a mine of hematite was 80,000
kg, then the quantity of hematite mined from

that mine in the yaar is
(8) 5,00,000 ké(b) 4,00,000kg
(©) 4,50 oook (d) None of these

Ans. (
re is there

2§o washed away so remaining is
% i.e. 4/5

(b) 0%
1
(d) None of these 0@ out of —, 25% is pure iron i

-51-x kg is obtained from x kg

then 1 kg is obtained from 5 kg
80000 kg is obtained from
5 x80000 = 400000 kg

29. In an examination, 80% students passed in
Physics, 70% in Chemistry while 15% failed
in both the subjects. If 325 students passed
in both the subjects. Find the total number of
students who appeared in the examination.

(@) 500 (b) 400
(c) 300 (d) 600
Ans. (a)

@&
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15% student failed in both subjects o 625 oxcressed as a frastion n e |
So total passed = 85% . 65 % expressed as a fraction in its lowest
80 + 70=85+X, X = 65% term is

65% of total = 325 5 1 |
total = 500. ) @ 3 0) 3 |

30. Ram spends 30% of his salary on house rent,

30% of the rest he spends on his children’s 3 N f ' |
education and 24% of the rest salary he (©) 20 (d) None of these
spends on clothes. After his expenditure, he
is left with Rs. 2500. What is Ram'’s salary? 3. What percent of 12 is 847
(@) Rs.6713.2 (b) Rs. 20,000 (a) 800% (b) 600%
(¢) Rs. 10,000 (d) Rs. 15,000 ) (c) 700% (d) None of these
Ans. (a) : 1
Let total salary is x Rs. 4. 2 5% Of Rsq48 is
30% on house rent = x @ Rs. % Rs 1 6
SB-OyA of remaining on Childrens education ©) Rs. 1 8’ ) None of these
- 24% of remaining on clothes = z 5. \60 =(?)x15
Cox I, vy W, z ] % ) % ’
Pl1+— | 1+——=|{{ 1+—=|=2500 24 d) None of these
| 100|100} 100 Q‘ (d)
Pr1 30 “"1 30 "_’1 24 ] 0 6. If 37 % of a number is 45, then 87—2—% of
| 1004 100]{ 100_j

the number will be

[(—)vesagn because of sp % @ 115 (b) 135
7070176 (c) 105 (d) None of these
P[?BB][TEB}

7. x%ofy+y%ofx=7 .
— (a) 3% of xy (b) 2% of xy

P =Rs. 6713
v (€) 5% of xy (d) None of these
booo. 8. x% of y+ 7% of x =x% of (x +Yy).
T @ x+y b) x
Pefténtégéj' D (©) vy (d)} vNo’n»evoftheSe__}
ooy 9 %of2s%=7
1T P AR (@) 825 (b) 0.0625
) (c) 0.625 . (d) None of these
. wh 206 is eativalent 1o 517 10.20% of 30% of 20% of R, 8501
. at percen gge is equuvaerj 09,7 (@ Rs.950 ® )F,RS,,10,20 .
(@) 525% (o) 425% - - (¢) Rs. 1‘0.50\ ' (d) NOﬂEOf these
(c) 625% (d) None of these o ‘
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12.

13.

14.

15.

(@) 35%

16.

. (a) Rs.3200

17..

40% of 20% + 30% of 25% + 50% of 28% is

equivalentto
(@) 29.5% (b) 28.5%
(c) 30.5% (d) None of these

If a number is 20% more than the other, how
much percent is the second number less than
the first?

1 2
1219 1629%
@) 123 (6) 162

1
16—%
©) 3

(d) None of these

If the given two numbers are respectively 7%
and 28% of a third number, then what
percentage is the first of the second?

(@) 20% (b) 25%

(c) 18% (d) None of these

The price cooking oil has ir}greaSed by 15%.
The percentage of reduction that a family
should effect in the use of cooking oil s0 as
not to increase the expenditure on this account
is :

@ 152% (©) 13i%

23

1
17—%
© 753 ) None {;
A man’s wages were deo 50%.

Again, the reduced wa reased by
50%. He has a loss of
(b) 25%

(©) 20% (d) None of these

The difference between a discount of 35%

and two successive discounts of 20% and -

_20% on a certain bill was Rs. 22. Find the
amount of the bill.
(b) Rs. 2200

{c) Rs. 1800 (d) None of these -

Two shopkeepers sell a radio of similar brand
and type at the same list price of Rs. 1000.

The first allows two successive discount of
20% and 10% and the second allows the
successive discount of 15% and 15%. Find
the difference in discounts offered by the two

shopkeepers.
(@) Rs. 3.50 (b) Rs. 1.50
(€) Rs. 2.50 (d) None of these

. The tax on a commaodity is diminished by 10%

and its consumption increases by 10%. Find
the effects on revenue.

@ 1% (b) 2%

) 3% (d) None of these

). The radius of a sphere is increased 10%. The

surface area increases by
(@) 21% \b) 31%
©) 41% \ (d) None of these

f a sQuare is increased by 30%,
eased by

(b) 69%

(d) None of these

Q§ 79%0 '
In measuring the sides of a rectangle, one

S|de is taken 10% in excess and the other
20%,1n deficit. Find the error percent in.area
calculated from the measurement.

(@) 12% deficit (b) 10% deficit

(c) 12% excess (d) None of these

22. Water tax is increased by 20% but its

consumption is decreased by 20%. The
increase or decrease in the expenditure is
(a) 4% decrease (b) 4% increase

(c) 8% decrease (d) 8% increase

. The population of a city increases at the rate

of 10% annually. Its present population is
90.51.1acs. The population 3 years ago was

nearly.
(@) 72lacs (b) 68lacs
(c) 80lacs (d) None of these

© MADE EASY
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24. The value of a machine is Rs. 6250. It
decreases by 10% during the first year, 20%
during the second year and 30% during the
third year. What will be the value of the
machine after 3 years?

(@) Rs. 2650 (b) Rs. 3050
(c) Rs. 3150 (d) None of these

25. Anarmy lost 10% its men in war, 10% of the
remaining due to diseases and 10% of the
rest were disabled. Thus, the strength was
reduced to 729000 active men. Find the
original strength.
(a). 1000000
(c) 1500000

(o) 1200000
(d) None of these

26. In an examination, 30% and 35% students
respectively failed in History and Geography
while 27% students failed in both the subjects.
If the number of students passing the
examinatioh is 248, find the total number of
students who appeared in the examination.
(a) 425 ) 380

(c) 400 . ) None of @
27.In an examination, there 00

candidates, out of which 900 es were

boys and rest were glrls 2‘V of the boys

38% of the girls p then the total

percentage of fai o ates is
(@) 35.3% - ) 64.7%
(c) 68.5% (d) 70%

28. If the price of gold increases by 30%, find by
how much the quantity of ornaments must be
reduced so tfat the expenditure may remain
the same as before?

2, - 1
2759%. 23—-%

(@) 3 (b.) 3

(c) 30% (d) 19%

29. The price of an article is cut by 20%. To restore
it to its original price, the new price must be
increased by

(b) 22.5%
(d) 40%

(a) 20%
(c) 25%

30. In a fraction, numerator is increased by 25%

and the denominator is diminished by 10%.

... b
The new fraction obtained is = . The original

9
fraction is
2 5
(@) 5 (b) 3
3
(c) 5 (d) None of these

—~
S

) Amva‘
g:i ﬂx1OO 525%
4 4

(&Ox;)_i
3 300 \37100) 15

. Ans. (c)

Let x% of 12 = 84

= ——x12=84= =700.

100
700% of 12 is 84.

_84x100
12

. Ans. (c)

1 75

37—% of Rs.48 =48 =Rs.18.
2/o s.48 x2x100 s

. Ans. (c)

Let 75% of 480 = xx15.
Then,

75 _75x480 _

—x480=15x
100 100x 15
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6. Ans. (c)
Let the number be x, then

37%% ofx=45:Z§xT%6xx=45

45% 8

or, %x=45=.>x= 3 =120.

1 175 1
5 87-% of 120 = ——x ——x 120 = 105.
izl o of 120 = 5 X1OOX 20

7. Ans. (b)

y
% Of y+y% of x = ~——
X OLyryh ot x= (100”) (100 x)

= Tgaxy 2% of xy.

8. Ans. (b) ¥
~ Let the missing figure be a.
We have, '

=Xy +— x——-z(——x(x+)
100 Y T 100 F T 100 * Y

a=x

9. Ans. (b)
25% of 25% Q
NN O
100100 10000 &
10. Ans. (b)

20% and 30% of 20% of 850
_20 80 20 .. 1020

, 0Q;Flrst number
= xy+ax=x(x+y)=ar=x% O

30 25 75
0 % = e X e = —— = 7 .5%
30% of 25% 1OOX1OO 100 5%

50 28
al 0% of 28% = —— X ——
nd, 5 8 100><100

= (40% of 20%+ 30% of 25% + 50% of 28%)

= 8%+7.5%+14%=29.5%.

12. Ans.(b)
Here, x = 20

= 2 OO %—16 %.

=7, andm = 28.

= & x 100% ofsecond number

= E%X 100% of second number

Or 25% of second number.

14. Ans. (b)
Reduction in consumption

( P ><100)%

100 +P

Required answ — 100 %
? O +x

= 15 1
100 100 100 100 0 |% or 13—
(100 15><1O)/or 323/
=Rs. 10.20
11. Ans. (a) 15. Ans. (b)
40 0 8 Here, x =-50 and y = 50.
% o = —— x 2 =2 gy The net % change in wages
40% ot 20% =306 ¥ 100 ~ 100 |
'»MADE EASY - ’-~Reasoning&Aptitude' | 67



68 | e Percentage

MADEEASY

50x 50
={-50+50- % or - 25%.
( +7 100) or —25%
Since the sign is -ve, he has a loss of 25%.

16. Ans. (b)
The equivalent discount of two successive

discounts of 20% and 20%.

y
+y+—|%
(x y“Woo)

20%20Y. |
% or - 36%.
100 )/ or-3

= (—20—20+

Given: 36% — 35% = Rs. 22.
Amount of the bill = 22x100=Rs.2200.

17. Ans. (c)

Discount on thedistpri

by the first shopkegger
= 28% of 1'000 = —2§—x1000 = Rs. 280
ST T 00T T T

Also, the equivalent discount of two
'successive discounts of 15% and 15%

( | 1oyo)/

15x15

)% or 273%

(15 15

Discounton the list price of radlo offered
by the second shopkeeper

=273% of 1000 = 1 1000
200

= Rs. 277.50
Difference in discounts offered bythe
two shopkepers = Rs. 280 - Rs.277.50

= Rs. 2.50.

18. Ans. (a)

Since tax x consumption = revenue
Net % change in revenue

XY oy
(x+y+100]

x10},

B ["K 100 j 4
W% ~10andy=10)=-1%
evenue decreases by 1%.

.(a)

The equivalent discount of two successive Since 4rn xradius xradius = surface area
discounts of 20% and 10% 0 - Net % change inarea

( 10%)/

P

=[10+10+10’<10

% =21%.
)

20. Ans. (b)
Since side x side = area
Net % change in area

y o/
(x+y+1oo)

30%30),,  nno
= )/_69@

(30 30+
The area is ’invckrveas‘ed by’v__‘ag%__.

21. Ans. (a)
Since side xside, = area.

o i xy
Error % inarea = ( 1 o 0) %
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=(1o-zo—10"20)%
100
(Here,x = 10 and y = -20) p

- =-12%, i.e. 12% deficit.

22. Ans. (a)
Since tax x consumption = expenditure
Net % change in expenditure

( 10&2))/

20§<20
100

=(2o-2o- )/o [r=20&y=-20]

= —4%.
Expenditure decreases by 4%.

23. Ans. (b)
We have, P = 90.51,r = 10%and n = 3.
The population 3 years ago

14—

100 100 /.

_ 9051
100

100 100 100

700 * 110 m"ﬁ'&*@s'

nd z= -30.
3 years

24. Ans. (¢)
Here,A = 6260, x = -104f5

Value of the machine

N T | ST AN T
(”100)( +1oo)(1+1oo)

10 20 30
= 6250(1————)(1—~—)(1 )
100 100 100 08,
___ 6250x90x80x70 - Rs.3150.
100x100x 100
25. Ans. (a) 29.

Let A be the original strength.

26.

=( | Pr )"Yii:)a - \)Q

or

27.

v\, z
Th — e il
o A(”wo)(”woj(”wo)

= 729000 (Given)
Here, x = =10, y = =10 and z= -10.

729000 x 100 x 100 x 100
90x 90 % 90

= 1000000 rmen.

= A=

Ans. (c)

Percentage of students passing the
examination %
= (100~ -27N%
her =35 and z = 27]
8)% 62%.
alhumber of students appearing in

jination x.
iven: 62% of x =248

248 x 100

2 ——xx=2480 = 400.

100

Therefore, 400 stydents appeared in the
examination.

Ans. (b)

Boys = 900, Girls = 1100
Passed = (32 % of 900) +
=288+ 418 =706

Failed = 2000 - 706 = 1294

(38% of 1100)

294
Failed % = (é—o—baxwo)% 64.7%
Ans. (b)
Reduction = 3 x100% = 23—1—%
‘ 100+30 13
Ans. (c)

New price must be increased by
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What is 25% of 25% equal to?

o

70 | e Percentage MADE EASY
%0 6. (x%ofy+y%ofx)="7?
(100 20x100)%=25%. (@ x% ofy (b) y% of x
- () 2% of xy (d) xy% of 3
30. Ans. (a) 7. 1§90% of A = 30% of B and B = x% of A,
' x then x is equal to:
Let the fraction be ; (a) 900 (b) 300
(c) 800 (d) 600
Then, 20.28x 5 x(125) 5 8. 40 quintals is what t of 2 metri
'y-o10y 9 y(09) 9, . quintals is what percent of 2 metric
tonnes?
£ 5,90 _x_2 (@) 20% (6) 2%
y 9 125 y b5 (c) 200% (d) 150%
ooon 9. A student hasQ secure 40% marks to pass.
He gets s and fails by 22 marks.
The maxim arks are: _
L 2
Percentage (@) &0 (b) 500
, (d) 1000
I1 1 Practice Exercise: Ii @ he total amount received by Prema, 20%
‘ Q~ was spent on purchases and 5% of the

|

|

remaining on transportation. If he is left with

Rs. 1520, the initial amount was:

(@) 6.25 (b) 625 (a) Rs. 2800 (b) Rs. 2000
(c) .0625 (d) 0062} (c) Rs. 2400 - (d) Rs. 1600
i
2. One fourth of one third of tw @ umber 11. The price of jute has been reduced by 20%.
is 15. What will be 40% mber? if the reduced price is Rs. 800 per quintal,
(@) | 120 the original price per quintal was
() 270 ( | (a) Rs. 900 (b) Rs. 640
3. What will be 160% of a number whose 200% (c) Rs. 960 (d) Rs. 1000
is 1407 12. Amit has some apples, He sold 40% more
(@) 200 (b) 160 than he are. If he sold 70 apples how many
(c) 140 (@) 112 did he eat?
4. Ifthree fifth of a number is 40 more than 40% () 50 (b) %0
of the same number. What is the number? (c) 18 (d) 42
(a) 100 (b) 150 13. 5/9 part of the population in avillage are males.
(c) 200 (d) 400 If 30% of the males are married, the |
5. If X is 90% of Y. What percent of X is Y? percent‘age. of unmarried females in the total
() 101.1 (b) 190 population is:
(c) 90 (d) 111.1 () 70% (b) 40%
(©) 27%% (d) 20%
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14.

(¢) 20

16.

17.

18.

19.

(c) Rs. 960

A schoot has only three classes which contain
40, 50 and 60 students respectively. The pass
percentages of these classes are 10, 20 and
10 respectively. The pass percentage of the
school is: "

(a) 131

3 (b) 15

2
(d) 165

3
. 30% of A's salary is equal to 20% of g th of.

B's salary. If B's salary is Rs. 2400, what is
A's salary?
(a) Rs. 1880 (b) Rs. 1000

(d) Rs. 2160

It x% of a is the same as y% of b, then z% of
bis ¥

yzZ,, ey XY
% of ~% of
(a) , a (b) . of a

() 2o ofa

A's marks in Biology are 20 less than 2

the total marks obtained by him in Biolo
Maths and Drawing. If his marks #g Draying

be 50, what are his marks in /
(a) 40 @
s Q/
(c) 50

(d) Can'tbe determined

From a container having pure milk, 20% is
replaced by water and the process is repeated
thrice. At the end of the third operation, the
milk is:

(@) 40% pure
(c) 51.2% pure

(b) 50% pure
(d) 58.8% pure

The salaries of A and B together amount to
Rs. 2000. A spends 95% of his'salary and B,

(d) None of these 0

20.

21,
it to the former value, the new price must be

22.

23.

25.

85% of his. If now, their savings are same,
what is A's salary? '

(@) Rs. 1500 (b) Rs. 1250
(c) Rs. 750 (d) Rs. 1600
300 grams of sugar solution has 40% sugar

in it. How much sugar should be added to
make it 50% in the solution?

(@) 10gms . (b) 40 gms
(c) 60 gms (d) 80 gms
The price of an article is cut by 20%. To restore

increased by

(8) 20% (b) 25%
2 &)

() 163% 24%

In an examinatio’ there are 3 papers of

Mathe aw 100 marks each. A boy

sec re%% in the first paper and 70% in

t% d paper. In order to secure 70% in
e‘aggregate the percentage of marks he

should secure in third paper will be:

a) 90% (b) 80%

(€) 75% (d) 70%

Two numbers are less than a third number by
30% and 37% respectively. How much
percent is the second number less than the
first?

(@) 10% (b) 7%
(c) 4% (d) 3%
. Inan examination, A got 10% marks less than

B, B got 25% marks more than C and C got
20% less than D. if A got 360 marks out of
500, the percentage of marks obtained by D -
was: .

(@ 70 ~. (b) 75

(c) 80 (d) 85
If the numerator of a fraction be increased by

15% and its denominator be dimimished by

“MADE EASY,
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15
8%, the value of the fraction TS The original

fraction is

(@) (b)

- (o) (d)

~Njw ojw
Wi MW

26. Arvind spends 75% of his income. His income’

is increased by 20% and he increased his

expenditure by 10%. His savings are

increased by:
(@) 10%
1

37—-%
(© 375

(b) 25%
(d) 50%

27. In an examination, 35% candidates failed in
one subject and 42% failed in another subject
while 15% failed in both the subjects. If 2500
candidates appeared at the examiniation, how
many passed in either subject but notin both?
(@) 325 (b } 1175
(c) 2125

3:2.1f 20% of the boys and 25% girls
»are adults, the percentage o@vts who
are.not adults is:

(a) 58%

(c) 78% ) .5%

29. The price of sugar is increased by 20%. As a
result, a family decreases its consumption
by 25%. The expenditure of the family on
sugar will be decreased by:

(a) 10% (b) 5%
(c) 14% (d) 15%

30. A building worth Rs. 133,100 is constructed:

on land worth Rs. 72,900. After how many
years will the value of both be the same if
land appreciates at 10% p.a. and building
depreciates at 10% p.a.?

0 (a) 24%
30%

c ) None of the
28. The boys and girlsina college are i Q

31. A reduction of 21% in the price of wheat
enables a person to buy 10.5 kg mare for
Rs. 100. What is the reduced price per kg?
@ Rs.2 (b) Rs. 2.25
(¢) Rs.2.30 (d) Rs. 2.50

-32. Salaries of A, B and C are in the ratio 1:2:3.

Salary of B and C together is Rs. 6000. Bywhat
percent is salary of C more than that of A?

(@) 300 (b) 600

(c) 100 (d) 200

33. The length of arectangle is increased by 60%.
By what percentwould the width have to be
decreased tu@in the same area?

(@) 1%\

(c) 5 ) None
3% sphere of radius 10 cm, the numerical
v

(b) 60%

alle of surface area is what percent of the
umerical value of its volume?

(b) 26.5%

(d) 45%

35. A cricket team won 40% of the total number
of matches It‘played during a year. If it lost
50% of the matches played and 20 matches
were drawn, the total number of matches
played by the team during the year was:

(a) 200 (b) 100
() 50 (d) 40
Solutions
1. Ans. (c)
2% 25 1
Oo o = =—= .0625.
25% 0f 25% = 150" 700 ~ 16
2. Ans. (d)

Let lxixgxx=15.
4 3 5

(@) 2.5 (b) 2
) 15 (d) 3
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Then, x = 15 x30 = 450

Now, 40% of 450 = —io—x 450 = 180.
"~ 100

Ans. (d)

Let 200% of x = 140.

Then, g)—(—)><x=140 orx=70,

100

160
Now, 160% of 70 = —x70=112,
ow, 160% of 70 1OOXO,

Ans. (¢)
40

%x-—40% sz.c=40=>-2-x'—-,—-—-—x=40.

100

3 2 X
o —=x sx 5 ]:O

8. Ans. (c)

Note that 1 metric tonne = 10 quintals.
Required percentage

([ 40 o/ — 5ANo
_(Zx-1ox100)/ca?— 200%

9. Ans. (b)
40% of x = 178+22

40 100
| 100x 00 orx (ZOOX 40) 500
10. Ans. (b)

Purchases = 2

X X
Balancg=x - 5= —5—

5 v
. | = 5% of
o x=(40 x5) = 200. K ”52’“'0” %9
4dx x
Ans. (d) =700 _—5* %5
90 9 10
X=T-66-Yﬁx=?6Y Y=§'X 0 bBalancezﬂ_izl—jS.
o 5 25 25
Y_10
X 9 3 L 19 1520 5 = 1820X28 oy
Required percentage 25 9
=(Ix100)=[19><1 Qﬂ 1. Ans. (d)
X 9 80
80% of x = 800 = Taax =800
. Ans. (c) '
100
x y 2xy = x=800x——=1000.
—y+Lx=ZL 0% of xy. : .
100" "700" “700 =<7 80
. Ans. (b) 12. Ans. (a)
Suppose he ate x apples.
_E?Q_A:f_Q_B:B:ﬁQ,XIQQA Then, apples sold =140% of
100 100 100 30 140 7y
X = -166Xx =*é~'.
=1§8——8-A=300% of A ; 5
| X 270=x=70x==50.
- x =300 5 7
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13. Ans. (¢) + 100 ,
= | ——— X — ={—1a
. s, el

Let, total population = x. Males = §x.

Married males = 30% of . 2% of b= (z% Of_’f)a
5,805 x ’
9" 1007 9" 6 . ' Xz xz),, *
’ = a=|—|%ofa
X , yx 100 y
Married females = 5
_ 17. Ans. (d)
Total females = (x—éx) <3 LetB + .M +D=x.
°J 9  Then, B'= (25% of x - 20)
dx x)_ 5_ 25
Unmarried females = ( 9 6) ETY = (Tﬁax 20 20)& D=50
Required percentage . _ .
a2 : 3x
5x 1 7 # M+50=x or M= (————30)
IS ={—=x—%x1001%=27=%. ' 4
9 (18 S ) 9” v
rks in Maths cannot be detefmind.
14. Ans. (&) ns. (c) _
Number of passed candidates 0 Let total quantity of original mllk 1000 gm.

10 20 10
=|—x40+ 50 +—x 60
( X e +10dgx

Milk after first operation
\\. -, =80% of 1000 = 800 gm.
T Milk After seceind operation
=80% of 800 = 640 gm.
Milk after third operation
= 80% of 640 = 512 gm.

Strength of final mixture = 51.2%.

100 100
;(4+10+6)=20

Passed percentage =

¥

20
x100 [% = 13—-%. 19. Ans. (a)
(152) 0 )/ 33 : :
Let A's saIary x, Then, Bg:= (2000 x)
15. Ans. (c) 5% of A =15% of B, i.e.
3., 30A 20 3, £ “
30% A = 20% of =B = ——=——x—=B 5 15 '
—x= 2000~x) or x=1500.- B
5 100 100" 5 i 1OO( x) or x 00 R
“100°5° 30 5 20. Ans. () ﬁ
5 v
= —x2400)=960. : _[40 300 =120 gms,
(5 o Sugar (1OOX gms g §
16. Ans. (c) ) © water =180 gms. o |
y ' et x gm sugar may be added g
(3 = V% —a=——b b s .
x%bofa=y%nofb = 10oa 0= | . \ S E
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120+x
' : 100 =50 =
vThen, 300+x>< 00 =50 = 240 +2x
=300+x=x=60
21. Ans. (b)

Let original price = 100. New price = 80.
Increase on 80 = 20

Increase on 100 = (g%x 100)% =25%.

22. Ans. (b)

60'+70+x=%%x300 or x = 80%.

23. Ans. (a)
Let, third number be x. Then,

7x
) 0% _Ix
First number = 70% of x 770
o _ B63x
Second number =63% of x = 0"

Required Percentage

7x 10 o 1Mo
_(1oox7xx100)/o—10/o.

24. Ans. (c) 03
90 125
A=-""B B=-22 _
1008' B 1000an %D

10 4 5
B=-—AC=-B D==C.
9A z an 2

B=—1—99x360=40Q, C=2x400=320

&D= %x;§20 = 400,

400 .\,
={— = 80%.
Percen.tage of D (500 x 1 OO) A’

25. Ans. (b)
Let the given fraction be x/y.

| Q:ns (b)
R

115%ofx 15  116x 15

i —

Then, 3% of y 16~ 92y 16

x (15 92) 3
= ==X |=—,
y \16°118) 4

26. Ans. (d)
Let income = 100, Expenditure = 75 &
Savings = 25. '
New income=120, New expenditure

=(1E)-x75)=-1—65—

100 2
165) _75
N i =120 - [=—.
ew savings ( T3 ) 2
N& 75 25
. = ~—=25|= —.
Increage in sayings ( 2 5) 2

rcept

1 oL _ ENO
?xé—éx100)/fﬁ—50/<"

Failed in18t subject = (%5'6 ?.5:,.2500) = 875.

Failed in 2"d subject= (%% X 2500) =1050.

100

Failed in 1%t subject only =(875-375) = 500.
Failed in 2"d subject only=(1050-375) = 675.
Passed in 2" only + Passed in 1stonly -

= (675 + 500) = 1175.

15
Failed in both =(~—— x 2500) = 375.

28. Ans. (c)
Suppose boys = 3x and girls = 2x.

- 80 75
Not adults =| —- | —x2
(100X3x)+(100>< x)

MADE EASY
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_1_2_J£+3x 30x
s T2) 10

Required percentage

(—S—Q—{X—L 100)% =78%.
10 5x

29. Ans. (a)

Let original consumption=100 units & original
price = Rs. 100/unit.

Original expenditure = Rs. (100 x 100)

= Rs. 10000.

New expenditure= Rs. (120 x75) =

Decrease in expenditure

Rs. 9000.

( 1000

= 1OOOOX1OO)A=1OA.

30. Ans. (d)

' 72900(1+19—) =133100 x 1———)
100

=Rs. 7—g-x
100

32. Ans. (d)
LetA=x,B=2rand C = 3x,
Then, 2x + 3x = 6000 = x =1200.

A = 1200 and C = 3600.
Required excess

2100
10.5x79

)/kg=Rs.2/kg

2400
={ ——=x100 |% = 200%.
(1200 x1 ) 0
33. Ans. (a)
Let length = adth = b.

ecrease in breadth be x%

100
I X ——t
é%oo
Q~ 160(100 - x) = 100x 100

Letthe requrre

=Ib

or 100z = 1350 = 120
2
n n 1
(11) x(l?.) _ 133100 _ 133" | 125 1
10 9 72900 6 = x=|1006—=)=37-.
3
(11)” _ (11) Q 34, Ans. (c)
97 9 ' 3(4
Surface area 4nR? = —R-(-én-R3)
31. Ans. (a)
Let original price = Rs. x/kg. Reduced price =3 Volume
R.
79
= —x |/K When R =10, we have
(100 x)/ g
S==-v=[=2 x100|% of V = 30% of V.
100 100 10000 100 10 "\70% °0 °0
— =105 -——=105
9% x 79x x
100 35. Ans. (a)
10000 - 7900 = 10.5 x 79
S 40% of x + 50% of x + 20 = x
2100
" 10.5%79 =>%%x+%%x+20=x or x =200.
Reduced price
oooo
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Profit and loss are part and parcel of every
commercial transaction. In fact, the entire
.economy and concept of capitalizm is based on
the so caljed ‘profit and loss'.

Business transactions have now-a-days become
common feature of life. Whefi a person deals in
:purchase and sale of any item, he either gains or
loses some amount generally. The aim of entire
business is to earn profit.

involving sales and purchase are: O

Cost Price :
' The cost price of an article is the \)t which
an article has been purchas @ abbreviated
as C.P. Q '

S‘élling Price

The selling price of an artiol‘e is the price at which
an article has been sold - It is abbreviated as
S.P

- 'Profit or Gain

If the selling price of an article is more than the
cost price, there is a gain or profit.

Thus, Profit or Gain = S.P. - C.P.

&

Thé commonly used term in dealing with questiOng

Profit and Loss

Loss

If the cost price of anarticle is greater than the

selling price, the
Thus, Los&. ?,

L 2
e always calculated with the

Profit and
resp ctvcost price of the item
, Profit
S Profit% = —— x 100
17 CP I

Loss
- L0$8% = ——X
CP

100

Example:

By selling an article at 500 Rs. Mohan incurs 50Rs.
gain then find cost price of that article

C.P.=8P-Gain
C.P.=500-50
= 450 Rs.
Example:

Ramesh purchased a radioset at Rs. 1500 and
sold it at Rs. 1200. Find loss incurred by him?

Loss= C.P. - SP
= 1500 - 1200 = 300.
Also in this case we can calculate

300

L 088% = x 100 = 20%
1500

\
Thus he incurred 20% logs.

MADE EASY
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Basic Formulae
1. When SP and Gain% are Given then

100
(190 _isp
cP (100+Gain%)x

2. When the C.P. and Gain % are given then

SP = 100 + Gain% % CP.
100

3. When C.P. and loss% are given then

SP = M&f/ﬁ x CP.
100

4. When S.P. and loss percentages are given

100
cp=|{—10
P (100—Loss%)xmo

5. If the cost price (C.P.) of m articles is equal
to selling price of n article, then

% gain or loss = [m—;—rl]x 100

If m>n, it is % gain and if m<n, it |$0>
Example: If the S.P. of 12 articles ig eq the

cost price of 18 articles, what |

\%

Solution:
Herem=18,n=12

Profit % = (m;”) %100
_18-12 1oo_—6—x1oo 50%.
12 12

Example: If the S. P. of a dozen apple is equal to
cost price of 9 apples find gain or loss%"?

Solution:
Here m=9, n=12

. =>(”F“)x100= 91—212x100

= %100 = -25%
4

(—ve)sign indicates loss.

6. When two different articles are sold at the
same S.P,, getting gain/loss of x% on thefirst
and gain/loss of y% on the second, the overall
% gain or % loss in the transaction is given
by

[( 1ob(x+y)+2xy )]%

100+ x)+(100+y
The above exp% represent overall gain
or loss ach to its given (+)ve or
~ve)

he?s different articles are sold at the
elling price getting gain of x% onthe

t and loss of x% on the second, then the
0 erall % loss in the transaction is given by

Example: Michaéf sold two T.V. sets for Rs. 3600
each gaining 20% on one and loosing 20% onthe
other. Find the total gain or loss percent.

Solution:
Here x = 20
2
X 20
(y = 00— °o
So, overall loss (10) a (10) %o = 4%

8. A merchant uses faulty measure and sells
his goods at gain/loss of x%. Theroverall %
gain or loss (g) is given by

100+g _ True measure
100+x Faulty measure

Note: If merchant sells his goods at cost price
then x = 0.

MADE EASY
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Example: A dishonest shopkeeper professes to
sell his goods at the cost price but use faulty
measure. His 1 kg weight measures 950 gms only. -
Find his gain percent.

Sol.:

Solution:
Here, True measure= 1000 gms
False measure = 950 gms

Since the Shopkeeper sells the goods at cost

price.
Ex.2

x =0,

overall gain % is given by

True measure _ 100+9

= Sol.:
Faulty measure 100+ x

1000 _ 1000 g

950 950
*
1000100 5
_ 1000x100 " 59 4,
50,100+ g = ——gz5— 95573
Discount

9. . If two successive discount of an article
m% and n% respectively, then a
discount equivalent to the suc

discount will be (m +n

It can also be calculated 3 Ex.3
' (100-m) (100-n)
100100 , %
[ 00-100%"—55—%"55 Sol.:

Example ‘1‘: Two successive discount of 10% and
20% is equal to a single discount of

10x 20
100

(10-{-20— )=28%

Which is less than 30%.
ooono

Ex.1 Find the single discount which is equivalent
to a successive discounts of 50% and 40%.

Single discount will be equal to

[m+n- mn]%
100

N (5O+4O—50X40)%'

100
= 70%

Find the single discount which is equal to
three successive discounts of 10%, 20%
and 30%. '

Here first of all we will determine the single

discount, which I&equal to two successive
discounts\ o and 20%.

N
Now, we will find a single discount which

is equal to two successive discounts of
28% and 30%

28x 30
= 28+30 -~ = %
[ +3 100 ]o

= 49.6% Ans.

Find a single discount which is equivalent
to three successive discounts of 50%,
40% and 20%.

Single Discount equivalent to 50% and
40% is equal to

- [50+4o~5°"401%
100

= 70% Ans.

Now, we will find single discount which is
equal to two successive discounts of 70%
& 20%.

MADE EASY.
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- [70+2o- 70"20]%

100
= 76% Ans.

Ex.4 Find asingle discount which is equivalent

Sol.:

1.

to three successive discounts of 20%,
30% and 20%.

Single discount equivalent to 20% and
30% is

- [20+30—2°’<3°]%

100

= 44%

Now, we will find single discount which is
equivalent to two successive discounts
of 44% and 20%.

44)‘20}<y
(2]

- [44+2o—
= 552%

aooo

Solved Exa les'5
By selling a watch f%; a shopkeeper

incurs a loss of 10%. ®iffd the cost price of
the watch for the shopkeeper.

(a) Rs. 545 (b) Rs. 550

(c) Rs. 555 (d) None of these
Ans. (b)

Here S.P.=495

Loss = 10%

CP.= SP 100

(100 - Loss%) "

CP=4‘19-5—>,<100= 550 Rs.
90

By selling a cap for Rs. 34.40, a man gains

7.5% percent. What will be the CP of thecap?

(a) Rs.3280  (b) Rs. 32
() Rs.32.40  (d) Rs.28.80
Ans. (b)
B
CP.=—2 4100
(100+ Gain%) "

34.40

3449 100 =32
= 075

. A shopkeeper sold goods for Rs. 2400 and

made a profit of 25% in the process. Find his
profit percent jf he had sold his goods for
Rs. 2040. - ‘
(b) 7%

(@) 6.25%
(c) §20% (d) 6.5%
A

2400, Profit% = 25
Qép. P 100 =249, 100 - 1900

- X =

' 7 {100+ P%) 125
If sold at 2040, profit = 120 Rs.

,f 120

it % = ——x100 = 6.25
Profit % =>J1 920

. Adigital diary is sold for Rs. 935 at a profit of

10%. What would have been thg actual profit
or loss on it, if it had been sold for Rs. 8107 f

(@) Rs. 45 (b) Rs. 40
(c) Rs. 48 (d) Rs. 50
Ans. (b)

SP = 935, Profit %= 10%

cp =235, 100 =850
" =110

Diary if sold at 810, Loss = 40 Rs.

By selling bouquets for Rs. 63, a florist gains -
5%. At what price should he sell the bouquets
to gain 10% on the cost price? ’
(@) Rs. 66 (b) Rs. 69

{c)- Rs. 72 (d) Rs.72.50
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11. A dozen pairs of gloves quoted at Rs, 80 are

available at a discount of 10%. Find how many
pairs of golves can be bought for Rs. 24.

(@) 4 (b) 5
(c) 6 (d) 8
Ans. (a)

12 pairs of gloves are available at 80 Rs. (with

90
% di 80x——=72Rs.
10% discount) 80 x 100

In 72 Rs. 12 pairs are available then in

12,
1 Re — pairs
° 2P

In 24 Rs.lgx24 =4
72

12. Find a single discount equivalent to the
' discount series of 20%, 10%, 5%.

(@) 30% (b) 31.6%
(c) 68.4% (d) 35%
Ans. (b)

Single discount

100 ~{ 100 X — _9_0_ — O
100 100 100

=100-68.4 = 31.6%

13. How much percent mor t@ cost price
shouid'a shopkeeper v@ 0ods, so that
after allowing a discount®#12.5% he should
have a gain of 5% on his outlay?

(@) 9.375 (b) 16.66%
(€) 20% (d) 25% -
Ans. (¢)
Let the cost price be xRs. and printed price
be y Rs.
Hence, price after giving a discount of 12.5%
125
BRARAET)
G Ven = X ]-2_.52 =x+xX ._5_.
Ven. =Y =Y X300 100

87.5 105
X=X X~
100 100
105 ' 105 175

Ve s T Y T T s s

Required Percentage

Y% 100 =175 w100 = 20%

x 87.5
14. In order to maintain the price line, a trader

allows a discount of 10% on the marked price
of goods in his shop. However, he still makes
a gross profit of 17% on the cost price. Find
the profit percent hg would have made onthe
sellmg price Ra %Id at the marked price.

23 07 (b) 30%

(d) 25%

’%/
Ans
' LeiN cost price be xRs. and marked price

yRs.
Q 10 17
Given, y—yX——=x+xXX—

100 100

L0 T
=YX300 " 700" T 00
i’4

y—x=—Xx

90
Required profit percent

=Y 7% 100 = 27 %100 = 30%
90

X

15. A whole-seller allows a discount of 20% on
the list price to a retailer. The retailer sells at
5% discount on the list price. If the customer
paid Rs. 38 for an article, what profit is made
by the retailer?

(@) Rs. 10 (b) Rs. 8
(c) Rs. 6 (d) Noneof these
Ans. (c)

Let the list price be x Rs.

5
X — =38
Then x—x 100
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95
K o 2 s = .
= X 100 38 x =40 Rs
The buying price for the retailer

-40-40x 22 — 32 Rs
100

Hence profit made by retailer '
=38-32=6Rs.

5. The cost of production of a cordless phone
set in 2002 is Rs. 900, divided between
material, labour and overheads in the ratio 3 :
4:2. If the cordless phone setis marked at a
price that gives a 20% profit on the
component of price accounted for by labour,
what is the marked price of the set?

(@) Rs. 980 (b) Rs. 1080

(c) Rs. 960 (d) None of these

Ans. (a)

Cost of phone accounted for By labhour

4
- =400 Rs.
3_|_4+2><900 )0 Rs

Component of price accountant for by labour

20
= 400+ 400X —= = 480 Rs.
00 + QOme 80 Rs

-—
-

Marked price of the set
=480 + (900 - 400) = 980 Rs.

17.

and 10% respectively, calciiate the cost of
manufacturing in 2003.

(a) Rs. 1150 (b) Rs. 1050

(c) Rs. 1080 (d) Rs. 1100

Ans. (d)
‘In 2003, cost of material

20 -
=300 +300 x —— = 360 Rs.
- =300+300x 55 =960 Re 20.

Cost of labour

=400+ 400 ><—§9~ =520 Rs.

- 100

@
O\)

Cost of overhead

= 200+200%—2 = 220 Rs.
100

Hence, cost of manufacturing
= 360 + 520 + 220 = 1100 Rs.

. The cost price of 50 mangoes is equal to the

selling price of 40 mangoes. Find the
percentage profit?

(@) 20% (b) 25%
(¢) 30% (d) None of these
Ans. (b) '

Let the cost price of each mango be Rs. 1
Then cost price of 40 mangoes = 40 Rs.

Selling price of 40 mapgoes = 50 Rs.
.. Percentage pr\é

504'040 x 100 = 25%

. A OWRS ¢ Se worth Rs. 10,000. He sells it
toé rofit of 15%. After some time, B
Is

it back to A at 15% loss. Find A's loss
gain percent. _
(b) 6.25% gain

(d) 17.25% gain

(@) 2.25% gain
(¢) 17.64% gain
Ans. (d)

Buying price of the House by B

. 15
= 10000 + 10000 X — = 11500 Rs.
h 0 100

Price at which A buys house from B.

15
=11500- 11500 X —— = 11500 - 1725
50 x1OO 50
= 9775 Rs.
Hence A's gain percent

_ 11500-9775
~ 10000
Anil'bought an article at Rs. 200 and sold it.
at a profit of 10%. What would have been the
increase in the profit percent if it was sold for
Rs. 2307 '

x100=17.25%
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(a) 5% (b) 10% Ans. (c)
(c) 15% (d) None of these Let the cost price of 1 article is 1 Rs.
Ans. (a) Cost price of 20 articles = 20 Rs.

Amount of profit when article is sold at profit
of 10%

—200x—19—=20 Rs.
100

Amount of profit when article is sold for Rs.
230. = 230 - 200 = 30 Rs.

Hence, increase in profit percent percent.
. (a) 100/17% (b) 150/17%
30-20 ' o o
= 500 x100 = 5% 5(5/19)% (d) 1/19%
Ans (c)

21. A reduction of 10% in the price of sugar Let the CO%Of Tgm.is 1Rs.
enables a housewife to buy 6.2 kg more for Then costgriee of 950 gm = 950 Rs.
Rs. 279. Find the reduced price per kilogram. pnr;e Of 950 gm = 1000 Rs.
() Rs.5 (b) Rs. 4.5 '” percent
(c) Rs. 4.05 (d) None of these 1000 950
Ans. (b)

Let original rate = Rs. x per kg Q‘ ‘ 5
o =20 4 100=5-2%
New rate = 90% of 0 950 19

100

x =Rs. (_ng 30
Original quantity ﬁ@
X
10 31
- New quanhty%

X— = —

2R o6r 5362

ax5
Reduced Price = 5 - Rs.4.5 per kg

22. I the cost price of 30 article is eq‘ual to the
selling price of 20 article, find the profit

24.

25.

. A shopkeeper sells sugar in such away th

* Selling price of two TV sets

Selling price of 20 article = 30 Rs.

-~ Profit percent = 30—

the selling price of 950 gm is the same as .
the cost price of one kilogram. Find his gain-

A dealer sold two TV sets for Rs. 2400 each,
gaining 20% on one and losing losing 20%
on the other set. Find his net gain or net loss.
(@) Rs.3001loss (b) Rs. 200 loss -

(c) Rs.200gain  (d) Rs. 300 gain

Ans. (b) i

= 2400+2400 = 4800 Rs.
Cost price of two TV sets

=100, 2400+ 199 2400 | |
120 80 : E

3

= 2000 + 3000 = 5000 Rs. [

. Netloss = 5000 - 4800 = 200 Rs. E
A man sells an article at 5% above its cost E

price. If he had bought it at 5% less than
what he paid for it and sold it for Rs. 2 less,
he would have gained 10%. Find the cost price
of the article.

J

percent, -~
(a) 33.33% . (b) 40%
() 50% (d) 60%
P _
MADE EASY (-
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(a) Rs. 500 (b) Rs. 360
(d) Rs. 425 (d) Rs. 400
Ans. (d)

. Let the cost price of the article = x Rs.
Price when it is bought at 5% less than cost
price

5 _9%,
100 100
Selling price when itis sold for Rs. 2 less.

=x+x><——5-——2 =E—§x—2

100 100

Given, 12, 5 % 9 10

100 100"~ 100" " 100

=X

=>———x—_-2=

2)(1000 = 400 Rs. 7

X =

. Abriefcase was sold at a profit of 10%. If its
cost price was 5% less and it was sold for
Rs. 7 more, the gain would have been 20%.
Find the cost price of the briefcase.

. Aman sells a plot of land at 6% profit. If he
had sold it at 10% profit, he would have

received Rs. 200 more. What is the selling

price of the land?

(a) Rs. 5000

(c) Rs. 4800

Ans. (b)

L.et the cost price of land = x Rs.
6

10
i + — =Xt x—t O
leen, X x><100—x x100 200

(b) Rs. 5300
(d) Rs. 5500

ot 000
100

o= 100 x 200
4

= 5000 Rs.

Selling price of land

5000+ 500

M cycles for a total cost of

selling one for 4/5 of its cost and
/4 of its cost, he makes a profit of
on the whole transaction. Find the cost

Qéice of lower priced cycle.

(a) Rs. 360 (b) Rs. 250

25300 Rs.
\*

28. A man
Rs.

(@) Rs. 175 (b) Rs. 200 O (c) Rs. 300 (d) Rs. 420
©) Rs. 225 (d) Rs. 160 3 Ans. () |
Ans. (a) . Let the cost of the two cycles be xand y Rs.
Let the cost price = x Rs. @ Then, x+y=900 .00
| Price 5% less than cost pfic 00 x Again, %’5 + -5341— 900 = 90
| Selling price when sold for Rs. 7 more . '
o 2 Vo990 )
= -1—66)6 +7 5 4
Solving (i) & (ii), we get
. 110 95 95x 20 x = 300, y = 600.
‘leen, T—-x+7—%—- =T-— T-a v
_ 00 0 00 10 29. A trader purchases apples at Rs. 60 per
20 . 7% 500 hundered. He spends 15% on the
'—"’gaax =7 nx= 0 175 Rs. transportation. What should be the selling

price per 100 to earn a profit of 20%.
(@) Rs. 72 (b) Rs. 81.8
(c) Rs. 828 (d) Rs. 838
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30.

“Ans. (c)

Cost of 100 apples after transportation

= 60+ 60X = 69 Rs.
100
Selling price per 100 apples to earn a profit
of 20%

-69+69><@—-828 Rs.
100

A dishonest dealer professes to sell at cost
price but uses a 900 gram weight instead of
a 1 kilogram weight. Find the percent profit

. to the dealer.

(a) 10% by 11.11%
(c) 12.5% (d) None of these
Ans. (b)

Let the cost price be x Rs. per kg.

Then cost price of 900 gm = -——x

Hence % profit

ey
=.-—91Q— %100 = 20 %_1 1
" 0
DDD%
Profit%oﬁss

Practice Exercise: |

>
>
b

-

Cost of 3 cricket balls = cost of 2 pairs of leg

S
&

2. Whatisthe loss percentif amanlosesRs. 10

on selling an article for Rs. 1007

() 9—%

11 (b) 10%

1

(c) 1 15% (d) None

3. Whenacommaodity is sold for Rs. 34.80, there

is a loss of 25%. What is the cost price of the

commaodity?
( ) Rs. 46.40 (b) Rs. 26.10
) Rs. 43 (d) Rs.43.20
4. A retailer radio for Rs. 225. His
overhea ses are Rs. 15. He sells the

radQ for Rg."300. The profit percent of the '

There would be 10% loss if a toy is sold at
Rs. 10 80 per piece. At what price should it
be sold to earn a profit of 20%?

(@) Rs, 12 (b) Rs. 12.96

(c) Rs. 14.40 (d) None

If books bought at prices ranging from
Rs.200 to Rs.350 are sold at prices ranging
from Rs. 300 to Rs. 425, what is the greatest
possible profit that might be made in selling
eight books?

(@) Rs. 400

(b) Rs. 600

(c) Cannot be determined

(d) None of these

pads.
Cost of 3 pairs of leg pads = COSt of 2 pairs 7. The cost price of 20 articles is the samé as
of gloves. selling price of 15 articles. The profit percent
Cost of 3 pairs of gloves = cost of 2 cricket in the transaction is:
bats.
- a) 25 b) 30
If a cricket bat costs Rs. 54, what is the cost @ (®)
of a cricket ball? 1
(@) Res. 12 (b) Rs. 14 (c) 333 (d) 50
(c) Rs. 16 (d) Rs. 18
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Ifthe selling price of 18 articles is equal to the

- C.P.of 21 articles, the loss or gain percent is:

10.

11.

(a) 16—5—% gain  (b) 14-_27% gain

(©) 16—32-% loss  (d) 14%%}038

Aman sold 250 chairs and had a gain equal to
selling price of 50 chairs. His profit percent is:

(@ 5% (b) 10%
) 25% (d) 50%

Avendor loses the S.P. of 4 oranges on selling
36 oranges. His loss percentis:

]
12—% 11— %

@ 125 (6) 115

) 10% (d) None of these

A shopkeeper, on selliné a pen for Rs. 10,

~ loses 1/11 of what it costs him. His costs price

12

13.

14.

is:
(@) Rs. @
(c) Rs. 11

(b) Rs. 10
(d) Rs. 12

the profit percent is:
(@) 10% . (b) 11%

) 21% (d), 1@

Ajay bought 15 kg 'ef dat at the rate of
Rs.14.50 per kg and 10 kg at the rate of Rs.13
per kg. He mixed the two and sold the mixture
at the rate of Rs. 15 per kg. What was his
total gain in this transaction?

(@) Rs. 1.10 (b) Rs. 16.50

(c) Rs. 11 (d) Rs. 27.50

Pure ghee costs Rs. 100 per kg. After adult-
erating it with vegetable oil costing Rs. 50
per kg, a shopkeeper sells the mixture at the
rate of Rs. 96 per kg, thereby making a profit
of 20%. In what ratio does he mix the two? .

15.

17.

If | purchased 11 books for Rs 10 an 1
all the books at the rate of 10 books f%, / 9.

20.

21.

(@)

1:2 (b) 3:2
{c) 3:1

(d) None of these

A dealer professing to sell his goods at cost
price, uses a 900 gm weight for a kilogram.
His gain percent is:

(@) 9 (b) 10

1

() 11 (d) 115

. Toffees are bought at the rate of 3 for arupee.

To gain 50%, they must be sold at:
(@) 2forarupees (b).1forarupees
(c) 4forarupee (d) 5forarupees

By selling 45 Iemons for Rs. 40, a man loses

20%. How mal ould he sell for Rs. 24 to
am 20% actlon7

(a)

ngms 10% by selling a certain article
certain price. If he sells it at double the
ice, the profit made is:

(@) 20% (b) 120%
(c) 100% (d) 140%

A sells a bicycle to B at a profit of 20% and B
sells it to C at a profit of 25%. If C pays
Rs. 1500, what did A pay for it?

(a) Rs. 825 (b) Rs. 1000

(c) Rs. 1100 (d) Rs. 1125

If the manufacturer gains 10%, the wholesale
dealer 15% and the retailer 25%, then the cost
of production of a table, the retail price of
which is Rs. 1265 was:

(a) Rs.632.50 (b) Rs. 800

(c) Rs.814 (d) Rs.834.34

Two mixers and one T.V. cost Rs. 7000, while
two T.V.'s and a mixer cost Rs. 9800. The
value of one T.V. is:
(a) Rs. 2800
(c) Rs. 4200

(b) Rs. 2100
(d) Rs. 8400

\
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22

23.

24.

25.

26.

27.

. A horse and a cow were sold for Rs. 12000
each. The horse\ was sold at a loss of 20%
" and the cow at a gain of 20%. The entire
transaction resulted in:
(a) noloss or no gain
(b) loss of Rs. 1000
(c) gain of Rs. 1000
(d) gain of Rs. 2000

An Article is sold at a certain price. By selling

it at -2-
3

percent at original price is:

of that price one loses 10%. The gain

1

(8) 20% (b) 335%

(c) 35% (d) 40%

A grocer sells rice at a profit of 10% and uses
weights which are 20% less than the market
weight. The total gain earned by him will be:

28

29.

30.

If an article is sold at 5% gain instead of 5%
loss, the seller gets Rs. 6.72 more. The C.P.
of the article is:
(a) Rs.67.20

(c) Rs.134.40

(b) Rs. 120
(d) Rs. 240

A man bought an article and sold it at a gain
of 5%. If he had bought it at 5% less and
sold it for Re 1 less, he would have made a
profit of 10%. The C.P. of the article was:

(@) Rs. 100 (b) Rs. 150

(c) Rs. 200 (d) Rs. 500

A reduction of 25% in the price of eggs will -
enable one to buyNd dozen more eggs for

Rs. 96. What4 price per dozen?
(@) Rs. 6 (b) Rs. 8
©) Rs.‘&@/ (d) Rs. 9

31. R oought 4 dozen oranges at Rs. 12 per
0Zef and 2 dozen oranges at Rs. 16 per

en. He sold them all to earn-20% profit.

02 At what-price per dozen did he sell the

@ 30%5 (o) 35% oranges?
() 37.5% (d) None of these (@ Rs. 14.40 ©) Rs. 16
%@it (c) Rs. 16.80, (d) Rs. 19.20

Two-third of a consignment was sol

of 5% and the. remainder at a s% %. If
the total profit was Rs. 40 e of the
consignment (in rupees) :

(a) 20000 (N5

(c) 12000 (d) 10000

A fruit seller has 24 kg of apples. He sells a
part of these at 20% gain and the balance at
aloss of 5%. If on the whole he earns a profit
of 10%, the amount of apples sold at loss is:
(a) 6kg (b) 4.6 kg

(c) 9.6kg (d) 11.4kg

The C. P. of an article is 40% of the S. P. The
percent that the S.P. is of C.P. is:

32.

~ (a) Rs. 600

33.

34.

The profit earned by selling an article for Rs.
900 is double the loss incurred when the same
article is sold for Rs. 450. At what price should
the article be sold to make 25% profit?

(b) Rs. 750 ' .

(c) Rs. 800 (d) Datainadequate

A man sold an article for Rs. 75 and lost
something. Had he sold it for Rs. 96, his gain
would have been double the former loss. The
C.P. of the article is:
{(a) Rs. 81
(c) Rs. 83

(b) Rs. 82
(d) Rs. 85.50

A single discount equivalent to a discount

(a) 250 (b) 240 series of 30%, 20% and 10% is:
(c) €0 (d) 40 (a) 50% (b) 49.6%
(c) 49.4% (d) 51%
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35. A table is offered for Rs. 300 with 20% and
10% off. If in addition, a discount of 5% is
offered on cash payment, then the cash price
of the table is:

(@) Rs. 240 (b) Rs. 216

() Rs. 210 (d) Rs.205.20

. A tradesman marks his goods 30% above

his gain percent is:

@ 23%% (b) 22%
7
(©) 215% (d) None

37. The difference between a discount of 40%
on Rs. 500 and two successive discount of
36% and 4% on the same amount is:

(@) Nil (b) Rs. 2

(c) Rs.7.20 (d) Rs. 1.93

38. What price should a shopkeeper mark on an
article, costing him Rs. 153, to gain 20% after
allowing a discount of 15%7?

(@) Rs.224 . (b)y Rs.216

(c) Rs. 184 (d) Rs.162

"39. If the S.P. of Rs. 24 results in.a 20% disgount
on list price, what S.P. woul 30%

discount on list price? @ '

(@) Rs. 27 (b)%'

(c) Rs. 20 (d) Rs. 9 .

40 A shopkeeper earns a profit of 12% on selling
a book at 10% discount on the printed price.
“The ratio of the cost price to the printed price
of the book is:

(@) 50:61 (b) 4556

(c) 99:125 (d) 55:69

. A retailer buys 30 articles from a wholesaler
at the price of 27. If he sells this at their
marked price, the gain percent in the
transaction is :

1
the C.P. If he allows a discount of 62% ,then

42.

43.

\)

1
(@) Qﬂ% (b) 10%
1 2
11=% 16=%
©) 115 (o 163%
A cloth merchant announces 25% rebate in

prices. If one needs to have a rebate of Rs.
40, then how many shirts each costing Rs.
32, he should purchase?

(@ 5 (b) 6
() 7 (d) 10
A shopkeeper professes to sell all things at

a discount of 10%, but increase the S.P. of
each article by 20%, His gain on each article
is:

(@) 6% (b) 8%
©) 10% \ ) 12%

3G=54x2=108 = G=36.
3P=36%x2=72=P=24
3C=24x2=48=C=16

.. Cost of a cricket ball=Rs. 16.

Ans. (d)
S.P.=Rs. 100, loss= Rs. 10. So,

100 1000
CP.= (90 100) Rs. 5

9
1000

Loss%=(10x x100]"/g=_9%.

Ans. (a)
S.P.=Rs. 34.80, Loss = 25%.

C.P. = Rs. (-17959x34 80) Rs. 46.40
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4. Ans.(b
®) Gain%:(—5—0—x100)%=25%.
C.P.=Rs.(225+15)=Rs. 240, S.P.=Rs. 300 200
, 60 10. Ans. (c)
% =| — °o = oo.
Gain % = (240 X 100) % = 25% (C.P. of 36) - (S.P. of 36)= Loss=S.Pof 4.
' S.P.of 40 = C.P. of 36
5 Ans.(0) Let C.P. of each mango = Re 1
. ' 90 _120 C.P. of 40 mangoes = Rs. 40
90:10.80 =120 xor 755 =" S.P. of 40 mangoes = Rs. 36
4
% =| — °o = °o.
x=120>;;0'80=14.4o Loss/o-(40x100)/ 10%
_ 11. Ans. (c)
Hence, S.P. = Rs. 14.40
1
6. Ans.(d) Loss = (C.P. A8.P) & ﬁC.P. =CP.-10
Least C.P. = Rs. (200 x8)= Rs. 1600. \
Greatest S.P. = Rs. (425 x 8) = Rs. 3400. . 1—-0.!3. % 10
Required profit = Rs. (3400 —1600) 1
= Rs. 1800. ?EP._.(HXK)):R 11
1
7. Ans.(c) %
.* Ans. (¢)

Let C.P. of each article be Re 1.
C.P. of 15 articles = Rs. 15
S.P. of 15 articles = Rs. 20.

Gain% = (—‘i X 1.00)% = (%O
S

8. Ans. (c)

Let C.P,of each arji¢letag Re 1.

C.P. of 18 articles 18.

S.P. of 18 articles = Rs. 21.

PO 3 of . _?_o
Gain% = (1——8—x100) %o = 163 %.
9. Ans.(c) '
Gain = (S.P. of 250 chairs) - (C.P. of 250
chairs).
(S.P. of 250 chairs) - (C.P. of 250 chairs)
= S.P. of 50 chairs.
S.P. of 200 chairs = C.P. of 250 chairs.
Let C.P. of each chair be Re. 1
C.P. of 200 chairs = Rs. 200.
S.P. of 200 chairs = Rs. 250.

" Ans. (b)

‘By the rule of alligation:

Suppose, the number of books purchased
=11x10=110

C.P. of 110 books = Rs.Gg—’xﬁo)

= Rs. 100

11
S.P. of 110 books =Rs. ?b-X»HO
= Rs. 121, Profit % = 21%

Ans. (d)
C.P. of 25 kg = Rs. (15 x 14.50 + 10 x 13)
= Rs. 347.50 -
S. P. of 25 kg = Rs. (25 x15) = Rs. 375.
Gain = Rs. (375 - 347.50) = Rs. 27.50

Mean price = Rs.G—Z—%x 96) = Rs. 80/kg.
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15.

16.

17.

18.

C.P. of 1 kg Ghee
100

> Mean Price <

Required ratio=30:20=3: 2.

CR.of 1\&011

Ans. (d)

100 1
in% =} ——x100{% = 11=%.
Gain % ( 900 O) b 3

Ans. (a)
C. P. of 3 toffees = Re. 1

S.P.of3 toﬁees =150% of Re 1 = Rs.—g-

3 b
For Rs. > toffees sold = 3.

For Re 1, toffees sold = (

Ans. (b) ‘
L et S.P. of 45 Iemons be Rs. x '50

80:40=120:x r——=

40x120
r x= :
80

For Rs. 60, iamons sold = 45
For Rs. 24,

45
| ld =| —x24|=18.
emons so (6OX2] 8

Ans. (b)
110:x=(100+ P): 2x or
110 _100+p
X X
p =120%.

or 100+P =220

20.

22.

Ans. (b)
125% of 120% of

1256 120

2% A=

1
100 100 500

A=1500=

A=(1500x—§-)=1000

Ans. (b)

125% of 115% of 110% of p=1265.
125 115 110
o, I I 1268
100 <700 <700P = 1%°

or g_5_§_p_1 265.
160

Et C.P. of a mixer be Rs. x and that of a
V. be Rs. v.

X

Then, 2x + Y = 7000 and 2y + x = 9800,

Multiplying 2nd equation by 2 and sub-
tracting first from it, we get

3y = 19600 -7000=12600 or y = 4200
C.PofaT V. =Rs. 4200
Ans. (b)

Total S. P. = Rs. 24000
C. P. of horse

—Rs. (199 1 2000) Rs. 15000,
80

C.P ofacow

~Rs. (l@ x 12000) Rs. 10000.

120

Total C.P. = Rs. 25000.
Loss = 24000 - 25000 = Rs. 1000
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-'523. Ans. (c)
308 308x -300
Let original S. P. be Rs. x, Y x =400 = 2222 - 400
300
2
New S.P.=—x, loss = 10%
3 . 300x400 .
100 2 20
C.P.=( % xgx)=—27" 26. Ans. (C)
Suppose, the quantity sold at a loss be x kg
New. CP. = 2%% Sp —Rs. x and let C.P. per kg be Re. 1
27 Total C. P. = Rs. 24.
Gain=[x-22%)_ T Total S. P. = 120% of (24 - X) + 95% of x.
27 27 - 1
7x 27 =g(24_x)+j§g{=§z—:?‘:)ﬂ
Gain% = | = x -=—x 100 |% = 35%. ,
ain% (27x20x>< 0)/ 35% | é
_ 576-5x \
24. Ans. (c) 20, o
Let us consider a packet of rice marked ¢ '
1 kg. 50 . =110% of 24
Its actual weight is 80% of 1000 gm 576 - 5x _264
= 800 gm. 20 10
Let C.P. of each gm be Re. 1. \) or 576-50=528 or 5x=48
o ' o x=09.6kg
Then, C. P. of this packet = Rs. 800., . ,
S. P. of this packet = 110% of @1 . 27. Ans.(a)
40 5
CP.=——xSP.ie.SP.=—CP.
= 1—1—O><1000)=R. 100 2
100
= (5 x100)°/ of CP
(300 =3 6 of CP.
Gain={ —=—=x100{% =37.5%
ain (800 X ) %
S.P.=250% of C.P.
25. Ans.(b)
: 28. Ans. (a)
Let the total value be Rs. x Lot C.P. be Rs. x
Value of _g.rd - %’ﬁ Value of_;.rd - (105% of x) - (95% of x) = 6.72
' or 10% of x = 6.72.
Total S. P, = (105% of 2+ 98% off-) 29. Ans. (c)
3 3 Let original C.P. be Rs. x Its
. 210x+98x)_308x sp 105 2
300 300 300 © 100 20
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95 19 90 80 70
New CP=—"x= e Y e X = X =50.4
100" 20 (100 100 100 OO) 59
110 19x 209x -.Single discount = (100 - 50.4)% =49.6%
New S.P. =100 20 = 200
35. Ans. (d)
Cash price = 95% of 90% of 80% of Rs.
21x 209x 200 3008 price of 90% of 80% of Rs
20 200 '
30. Ans. (b) (———~><—9—9— 80 300) - Rs.205.20
Let original price per dozen be Rs. x 100100 100
75¢  3x 36. Ans. (c)
New price per dozen= 00" Let C.P. be Rs: 100. Then, marked price
= Rs. 130.
4 96
N 2. |
oW, X - S,P=(100— % of Rs.130
or (128 -96) = 4x orx =8, -
31. Ans. (b) ) WMSOJ* 121.875
Total C.P. =Rs, (12 x4 +16 x2) = Rs. 80.
| . 21875 .7
S. P. of 6 dozen organes Profit% = 21.875 = 3000 21~ A’
- Rs. G%sto] Rs. 96. %: Ans. (
1st discount= Rs. (40% of 500)
S. P. per dozen = Rs. 16 O 40
=Rs. ——~—><500) =Rs.200
32. Ans. (b) 3 (100
Let C.P. be Rs. x .
2nd discount = (36% of 500 + 4% of 64%
900 -x =2 (x—450) 0= x = 600. of 500).
C.P. = Rs. 600, ga%ﬁred = 25%.
36 4 64
= Rs. (-——-—xSOO e X X5OQ)
S.P. =Rs. (%gxeoo) Rs. 750 100 100 100
= Rs. 192.80
33. Ans. (b) Difference = Rs.(200 - 192.80) = Rs.7.20.
Let C.P. be Rs. x.
38. Ans. (b)
2(x-75) = (96 -x) = 3x=246=x = 82. CP = Rs. 153, Gain = 20%.
34. Ans.(b) 120
Let marked price be Rs. 100. SP.= (To‘ax 153) Rs.183.60
Then, S. P. = 90% of 80% of 70% of 100 Let, the marked price be Rs. x
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—‘ix—183 60

100
_183.60%100

85

=216

39. Ans. (b)
Let, the list price be Rs. x

80 _ 24x100
PR
100"

Required S.P. = 70% of Rs.30 = Rs. 21

=30

40. Ans. (b)
Let the C.P. be Rs. 100. -
Then, S.P. = Rs. 112,
Let the printed price be Rs. x

90
9 =112= —x =112
Then, 90% of x = 10Ox

_(112x100)_1120
90 9

1120

(CP.):(Printed price) =100 : ——
=900: 1120 = 45: 56 SO

({9\)

S

41. Ans. (c)
Let the C.P. of each article be Re.1.
Then, C.P.of 30 =Rs.27, S.P. of 30 = Rs.30

Lo (3 o _ 1110
Galn/o-(27x100)é-'-119/o

42. Ans. (a) |
Rs. 25 is the rebate on Rs. 100
Rs. 40 will be the rebate on

100
——x40|=Rs.
Rs. (25>< ) s.160

Number of shirts purchased

160 $

43. Ans.(
Let S. 100 Then, marked price =

< FE =108 = 120
100)

90
SP.=Rs. (ﬁaxmo) Rs.1Q8

Gain = 8%

oooo
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Simple Interest

Simple Interest

It is calculated on the basis of a basic amount
borrowed for the entire period at a particular rate
of interest.

The amount borrowed is the principal for the entire
period of borrowing.

_PxRxT

~ 100

Where P is principal amount
R is % rate of interest

T is the time duration

S

Compound Interest 0
The interest of the previous yearded to
the principal for the calculatiqefofthée®mpound
interest.

R T
Cl=P{1+—-| -
[ +100] P

Where P is principal amount
R is Rate of interest
T is time duration

: FC:asle1: When interestis compoundéd annually
then amount A will be

"
O

& Compound Interest

Case2: When interest is compounded half
yearly then

A= 1+B/2
100

Case3: WhWest is caompounded
quarterly ?\

ﬁ "
: = 1+B-/—i]

4: When differential rate of interest is
“harged i.e. if rate of interest is

R1% for first year.

R2% for second year and

R3% for third year then

Amount

S YL (0 P 38 YL
100 100 || ' 100

T

-

Solved Examples-

Example 1: Calculate the simple interest if an
amount of Rs. 1500 is deposited in ICICI Bank at
8% rate for 5 years. :

MADE EASY

* Reasoning & Aptitude !b 95



MADE EASY

96 | e Simple Interest & Compound Interest
Solution: Example 5: An amount become 5 times in
PxRxT 20 years. Calculate the rate of interest given?
Sl= 100" Solution:
Principal = x Rs.
1500x 8% 5 Total Amount = 5x Rs., So
Si= 00 Rs. 600 S = 4x Rs E
Example 2: A sum of 12000 Rs. is deposited now s|=_PE[, = %2—0 E
into SBI Bank for 3 years. If the bank is providing 100 ﬁ
5% rate then calculate the amount after the
R= 400 _ 20%
maturity period? T 7 ﬁ
Solution: E
Example: 6
PRT
=— In how many years\an amount become double if ! E
100
rate of mter 20%7 ﬁ
12000x 5% 3 Solution: &
Sl= 00 - Rs. 1800 ep ﬁmpal

Amount = Principal + SI
13800 = 12000 + 1800

Solution:

Let the amount be x Rs O
Since it become double in %so Slin
8 years = x Rs.

Now s|=PXRXT,@X_8
10& : 100
R=190_1o1e
8 2

Example 4: An Amount become 3 times in 12
years calculate the rate of interest?
Solution:
Let the amount be x Rs
Since it become triple.in 12 years so
S.l.in 12 years = 2x Rs.

PRT xxRx12
=122 2
Now Si= 700 X 100
R_a@—mz%
12

§> Now Sl =
Example 3: An amount become double in 8 yea: 5Q~
calculate the rate of interest? o

R=20%

PRT
100’

E _x20.T
100

T =—=>5years.
20 y
Example: 7
A certain amodnt is deposited in the bank. If bank

years amount will become 3 times the principal?
Solution:
Herep=x,A=3x
So, Sl =2x

R=12 ¢

PRT
Sl= 2x
100

x><12xT
100

T___ZOO..1 2
12 6— years.

Example: 8

An amount of 25000 is deposited in to Citi bank

for 2 years. Calculate the interest incurred if rate

of interest is 10% compounded annually?
Here P= 25000 Rs.

MADE EASY
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i

is giving 12% interest then calculate in how many ﬁ
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!

R
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R= 10%
R = 2 years

=P 14+ —] —
QC P[ +100] P

10
=25 | e
. OOO[ + 100] -25000

= 30250 ~- 25000 = Rs.5250

Solved Example: 2

Rs. 1200 is lent out at 5% per annum simple
interest for 3 years. Find the amount after 3

years.
(a) Rs. 1380 (b) Rs. 1290
(c) Rs. 1470 (d) Rs. 1200
Ans. (a)

Here P = 1200 Rs.
R =5%, T =3 years

'SI=PRT - 1200x5x3 _ 180 Rs.

100 100

Interest obtalned on a sum of Rs450

3 years is Rs. 1500. Find the r
(a) 8% (b) %

c) 10% (d)

/'\

Ans. (c) :
‘ Here P = 5000, S| = 1500, T= 3 years.
o1
=Sl><100_ 500x100 ~10%
PxT 5000x 3

s. 2100 is lent at com‘pdund interest of 5%

er annum for 2 years. Find the amount after

WO years. '

(8) Rs. 2300
() Rs. 2310
“Ans. (b)

Here P = 2100, R = 5%, T = 2 years.

(b) Rs.2315.25
(d) None of these

Amount =P+ Sl =1200 + 180 = 13§

RT 2
A= P[”w] 2100[1+ -5—]

100 100
21 21
= 2100 X —x —=2315.25 Rs.
0 x20x2 2315.25

4. Find the difference between the simple and
the compound interest at 5% per annum for
2 years on a principal of Rs. 2000.

(@) 5 (b) 105
(c) 45 (d) None of these
Ans. (a)
Here P = 2000 Rs., R = 5%, T = 2 years
T
PRT
|-Sl= 1 ---
Cl-Sl= + 100
{ 2000 185\ : 2000

After how many years will a sum of Rs. 12,500
become Rs. 17, 500 at the rate of 10% per

0@ 205-200 = 5 Rs.

annum?

(a) 2years (b) 3years

(c) 4years (d) Syears

Ans. (c)
Here A = 17500, P=12500, R=10%
SI=A-P

= 17500 - 12500 = 5000

_ SIx100 _ 5000100

= = I = 4years,
PxR  12500x10  /e&r®

6. What is the difference between the simple
interest on a principal of Rs. 500 being
calculated at 5% per annum for 3 years and
4% per annum for 4 years?

(@) Rs.5 (b) Rs. 10
(c) Rs. 20 (d) Rs. 40
Ans. (a)
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P = 500 Rs., R, = 5%, R, = 4%,

T,=3years, T,=4years
Difference = PRI —E—F—gl =5Res.
100 100

7. What is the simple interest on a sum of Rs.
700 if the rate of interest for the first 3 years
is 8% per annum and for the last 2 years is
7% per annum?

(8) 400 (b) 392
(©) 352 (d) 266
Ans. (d)
700x3%x8 700x7x2
100 100 = 266

8. Find the compound interest on Rs. 1000 at
the rate of 20% per annum for 18 months when
interest is compounded half-yearly.

(a) Rs. 331 (b) Rs. 1331
(c) Rs. 320 (d) None of these
Ans. (a)

Here P =1000 Rs., R = 20%,

D

t is

1
T = 18 months or 1-2—

Compound interest whe

compounded annually @
2
CI=1000[ RIZ]

years.

14+ ——
100.

?1000'1+—19—3 1331R
100) ° S.

9. Find the principal if the interest compounded
at the rate of 10% per annum for two years is
Rs. 420.

(a) Rs. 2000 (b) Rs. 2200
(c) Rs. 1000 (d) Rs. 1100
Ans. (a)

P=7Cl=420Rs.,R=10%, T = 2 years.

10. At what perc

- Rs. 10,000 amc%\tli 17, 280 in three years?
eres _

02 T=3years,R="7
O R

217
=P| -
[100_

P j@g_:qu — 2000 R,

per annum, will

(Compougd Int being reckoned)

(a) 2 - (b) 14%
(c) R4 (d) 1%
5“: 10000 Rs., A = 17280 Rs.,

T
A=Pl1+—
» [ 100]

174
“

¢ R 3
0 = 1+_____ .
17280 10000[ £ OO]

17280 RT
— = — =(1.
[10000] [”1-00] (12)

R 3
=142 | R=20%
[Uoo] s

. What is the rate of simple interest for the first
4 years if the sum of Rs. 360 becomes

Rs. 540 in 9 years and the rate of interest
for thelast 5 years is 6%"7

(@) 4% (b) 5%
(c) 3% (d) 6%
Ans. (b) :
P = 360Rs., A =540Rs., Sl= 180 Rs.
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PRT

Sl=——

100

,360)<R><4+360x6x5

180 = ,
100 100

360xRx4
72 = - —— =‘°
300 R=5%

. Vinod makes a deposit of Rs. 100,000 in the

HDFC Bank for a period of 2 years. If the rate

of interest be 12% per annum compounded
half-yearly, what amount will he get after

- 2years.

(@) 122,247.89
(c) 126,247.69

. Ans.(c) .

~ P =100000, R = 12%, T = 2 years

R/z]“T i

A=Pl1+—
%

(b) 125,436.79
(d) None of these

13. What will be the simple interest on Rs. 700 a
9% per annum for the period from Febr
5, 1994 to April 18, 19947
(a) Rs.12.60 (b) Rs. 11.3
(c) Rs. 15 (d) Rs. 1@
Ans. (a)
Feb 5 to April 18, 1994
=24 +31+18 = 73 days = 0.2 years

_PRT _ 700x9x.2

100 100

. Ajay borrows Rs. 1500 from two money-
lenders. He pays interest at the rate of 12%
per annum for one loan and at the rate of 14%

er annum for the other. The total interest he

pays for-the entire year is Rs. 186. How much
does he borrow at the rate of 12%?

(@) Rs. 1200 (b) Rs. 1300

(c) Rs. 1400 (d) Rs. 300

] =12.6 Rs

14
6 :
A =100000j 1 = 126247.69 Rs.
A OOO[+1OO] 69 Rs.

Ans. (a)
P=1500,R,=12%,R,= 14%, T = 1 year
Sl =186
Letx Rs. be amount invested at 12% Rate

_.x‘><12x1+(1500—x)x‘14_

186
100 100 8
21000 2x
21000 _2x g5 ro12
fo0 700 o0 ¥=1200

15. A sum was invested at simple interest at a
certain interest for 2 years. It would have
fetched Rs. 60. more had it been invested at
2% higher rate. What was the sum?

(a) Rs. 1500 (b) Rs. 1300
(c) Rs. 2500 (ARs. 1000
Ans. (a)
Since St is directNroportional to Rate of
interest ¢
Py ate fetched Rs. 60 more

s this sum will give S of Rs. 60

ipvested at 2% rate for 2 years

&
0 o SIX100 60100 _ o

RxT ~ 2x2

16. The difference hetween simple and compound
interest on a sum of money at 5% per anhum
is Rs. 25. What is the sum?

(a) Rs. 5000 (b) Rs. 10,000
(c) Rs. 4000 (d) Data insufficient
Ans. (d)

It cannot be determined.

17. Two equal sums were borrowed at 8% simple
interest per annum for 2 years and 3 years
respectively. The difference on the interest
was Rs. 56. The sum borrowed were
(@) Rs. 690 (b) Rs. 700
(c) Rs. 740 (d) Rs. 780
Ans, (b)

PRT, PRT,
100 100

MADE EASY -
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18.

19.

20.

P[8><3—8><2

=56, P =700
2] 56

if the difference between the simple interest
and compound interest on some principal
amount at 20% per annum for 3 years in
Rs. 48, then the principle amount must be

(a) Rs. 550 (b) Rs. 500
(c) Rs. 375 (d) Rs. 400
Ans. (c)
Here P=7 R =20%, T = 3 year
Difference 48 Rs.
- T
48=P ,1+-R—. -P _PRt
| 100 100
e 3
48 =P [1+£) _1=20x3 1
100 100

On solving P = 375.

Raju lent Rs. 400 to Ajay for 2 years, and
Rs. 100 to Manoj for 4 years and received
together from both Rs. 60 as interest.
the rate of interest, simple interes
calculated.
(@) 5% (b) 6%

) 9

©) 8% (d QO
Ans. (a) @

PRiT  PRoT, _
100

60
100

400x2xR  100x4xR _
100 100

12R =60, R = 5%

60

In what time will Rs. 8000 amount to 40,000
at 4% per annum? (Simple interest being
reckoned) ' '
(a). 100 years
(c) 110vyears
Ans. (a)

P = 8000, A = 40000

(b) 50years
(d) 160years

21

X

R=4%,SI=32000,T =7

SIx 100
T=
RxP .

_ 32000 xv1 00 =100 years
8000x 4

sum of money becomes 4 times at simple
interest in 10 years. What is the rate of
interest? -
(@) 10%
(c) 30%
Ans. (c)

Let sum be x
then A = @x
3| PRT R

0

E_xx10xR
100

So, R = 30%

(b) 20%
(d) 40%

2. A sum of money doubles itself in 5 years. In

how many years will it become four fold (if
interest is compounded)?

(@) 15 (b) 10
(c) 20 (d)y 12
Ans. (b)

Letsum =x

R 5
=x|1 +—
Then, 2x x[ + 100]

= [1 +%]-_-2ﬂ5 i)

c
4x = x[1+ T(?EJ
= 4 = [pus]
= 2 =2%
L
= T =
T =10Yrs.
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23. A sum of money placed at compound interest
doubles itself in 3 years. In how many years
will it amount to 8 times itself?

{a) 9years (b) 8years
(c) 27 years (d) 7 vyears
Ans. (a)

Letsum =x

T
8 = x[1+%]

= 8 = [pu3]'

= 2 =2W

= I— =3 /
3

T =9 Yrs.

24. Divided Rs. 6000 into two parts so that simplgq

interest on the first part for 2 years at 6% p.a"
may be equal to the simple interest o @
second part for 3 years at 8% p.a. '5

(a) Rs. 4000, Rs. 2000
(b) Rs. 5000, Rs. 1000
(¢) Rs. 3000, Rs. 3000 Q
. (d) None of these
Ans. (a)
Let one part be x Rs. then

xx2x6 _(6000-x)x3x8

100 100
12x = 144000 - 24x
36x = 144000

x = 4000

25. A sum of money becomes 7/4 of itself in’

: 6 years at a certain rate Qf simple interest.
Find the rate of interest.
(@) 12% (b) 12.5%
(c) 8% (d) 14%

Ans. (b)
Let sum be x

7 3
A== =2
4X,SO,SI i
T=6years, R=7

_SIx100  2xx100 .
26. Sanjay borrowed Rs. 900 at 4% p.a. and
Rs. 1100 at 5% p.a. for the same duration.
He had to pay Rs. 364 in all as interest. What
is the time period in years?
(@) 5years (b) 3years

(c) 2vyears (d) 4vyears
Ans. (d) %
PR }ESLQ_
0

00x4T  1100x 5T
100 100

36T+55T =364
T = 4 Years

|36

27. If a certain sum of money becomes double
at simple interest in 12 years, what would be
the rate of interest per annum?

1
8__
@ 83
(¢) 12
Ans. (a)

28. A sum of Rs. 600 amounts to Rs. 720 in
4 years at simple Interest. What will it amount
to if the rate of interest is increased by 2%7?
(@) Rs. 648 (b) Rs. 768
(c) Rs. 726 (d) Rs. 792
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Ans. (b) 5. Rs. 800 amounts to Rs. 920 in 3 years a
P = 600 Rs., A =720 Rs. simple interest. If the interest rate is increased
T = 4 years, R="7 by 3%, it would amount to how much?
s
= = = o
PxT 600x 4 ' '
at 7% Rate 6. The simple interest on a sum of money at 5%
is Rs. 48 for 4 years. The simple interest o
Sl= 600x7x4 =168 ‘the same sum for 5 years at 4% will be.
100 (@) Rs. 40 (b) Rs. 48
A =600 + 168 = 768 (c) Rs. 50 (d) Rs. 60
oopoo 7. A sum of money at simple interest amount

Simple Interest

P
)

1 || Practice Exercise: |

1. Atthe rate of 6% p.a. simple interest, a sum
of Rs. 2500 will earn how much interest b

the end of 5 years? . 0
()" Rs. 150 (b) Rs. 700
(c) Rs. 750 (d) Rs. 3250 O

2. IfAlends Rs. 3500to B a .and B
lends the same sum to C @o p.a., then
the gain of B (in Rs.) od of 3yearsis:
(@) 107.50
(c) 157.50 177 50

3. Avinash borrowed Rs. 5000 From Sanjay at
simple Interest. After 3years, Sanjay got Rs.
300 more than what he had given to Avinash.
What was the rate of interest per annum?
(@) 2% (b) 5%

(c) 8% (d) 10%

4. Rakesh took a loan for 6 years at the rate of
5% p.a. S.I. If the total interest paid was Rs.

8.

E interest can be received on the same sum |

9. A sum of money was lent at simple

(@) Rs. 3250 (b) Rs. 3500
(¢) Rs. 3750 (d) Rs. 4250
. Prabhat took a certain amount as a loan from;

to Rs. 2240 in 2 years and to-Rs. 2600 in 5

years Wh at he pruncnpal amount?
) Rs. 1880

) None

%@ﬂe interest on a certain sum of money
h

rate of 5% p.a. for 8 years in Rs. 840
at rate of interest the same amount of

after 5 years?
(@) 6%
(c) 9%

(b) 8%
(d) 10%

1
interest at 11% p.a. for 3% years and 4-2—

years respectively. If the difference in interests
for two period was Rs. 412.50, the sum is;

a bank at the rate of 8% p.a. S.I. and gave,
the same amount to Ashish as a loan at the
rate of 12% p.a. If at the end of 12 years, he
made a profit of Rs. 320 in the deal, what
was the original amount.

1230, the principal was:. (@) Rs. 2000 (b) Rs. 3000
(@) Rs. 4100 (b) Rs. 4920 (c) Rs. 4000 (d) None of these
(¢) Rs. 5000 (d) Rs. 5300 \
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1

12.

13.

14.

15.

16.

. Rahul borrowed Rs. 830 from Mr.Lal at 12%

p.a. 8.1 for 3 years. He then added some
more money to the borrowed sum and lent it
to Shobha for the same period at 14% p.a.
rate of interest. If Rahul gains Rs. 93.90 in
the whole transaction, how much money did
he add from his side?

(@) Rs. 35 (b) Rs. 55

(c) Rs. 80 (d) Rs. 105

The simple interest on Rs. 1820 from March
9, 1994 to May 21, 1994 at 74 % rate will be
(@) Rs. 29 (b) Rs.28.80

(c) Rs.27.30 (d) Rs. 22.50

Mr. Roopchand finds that an increase in the

1 =1
—%10 5-% per
8 * 8 P

rate of interest from 4
annum increases his yearly income by
Rs. 25. His investment is:

(8) Rs.10,000  (b) Rs. 12,000

(c) Rs. 15,000 (d) Rs. 20,000

The rate at which a sum becomes four timeo
of itself in 15 years at S.1. will be: O

(@) 15% (b) 17-%

(c) 20% (d) 2@
The simple interest@ on a sum of

1
money at the end of fouryears is —5-th of its
principal. What is the rate of interest per

~annum?

(@) 4% (b) 5% ‘
(c) 6% (d) Datainadequate
A sum of money triples itself in 15 years

& months. In how many years would it double
itself? ’ '
(a) 6 years 3 months

(b) ‘7 years 9 months

17

(c) 8years 3 months
(d) 9 years 6 months

The simple interest on a sum of money is %of

the sum. The number of years is riumerically
equal to the rate percent per annum. The rate
percent per annum is:

1 .
@ 33 () 5
© o3 @ 10

. A sum of Rs. 10 is lent 10 be returned in

11 monthly installments of Re. 1 each,
interest being simple. The rate of interest is:

19. E; Ete of simple interestona sum of money

20.

21.

o'p.a. for the first 3 years, 8% p.a. for
e next 5 years and 10% p.a. for the period
beyond 8 years. If the simple interest accrued
by the sum for a tqtal period of 10 years is
Rs. 1560, what is the sum?
(@) Rs. 1500 (b) Rs. 2000
(c) Rs. 3000 (d) Datainadequate

A monthly installment of Rs. 180 is required
to be paid for repayment of an interest free
loan in 40 months. If it is decided to pay it in
30 months, how much will be the monthly
installment in rupees? |

(@) 60 (b) 198

() 240 (d) 330

A sum of Rs. 1550 is lent out'into two parts,
one at 8% and another one at 6%. If the total
annual income is Rs. 106, the money lent at
8% is:

(a) Rs. 650"
(c) Rs. 840

(b). Rs. 720
(d) Rs. 900
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22. A sum of Rs. 1550 was lent partly at 5% and 3. Ans. (a)
partly at 8% p.a. simple interest. The total ‘

interest received after 3 years was Rs. 300. Rate = (1_99_"9_99)% = 2%.

The ratio of the money lent at 5% to that lent 5000x3

at 8%. 4. Ans. (a)

@ 8:5 (b) 5:8 | o

() 31:6 (d) 16:15 Pranc;pau=Rs.(l%%@]ﬂsmoo.‘

23. What should be the least number of yeérs in
which the simple interest on Rs. 2600 at 5. Ans. (a)

2 Principal = Rs. 800, S.I. = Rs. 120, .
65% will be an exact number or rupees? :

Time = 3 years.
@ 2 (b) 3 | 100%x120),,
(c) 4 (d) 5 | ' s Rate= (__...Oo_x.é_:)% = 5%,
24. Aman invests an amount of Rs. 15860 in the New rat ) cipal = Rs. 800
names of his three sons A,B and Cin sucha Time 3 yeay
ars:

way that they get the same amount after 2, 3

and 4 years respectively. If the rate of simple %S.(BOO&; (8) X 3) ~Rs 192

interest is 5%, then the ratio of amounts
invested among, A, B and C will be: § ; New amount = Rs. (800 + 192) —Rs. 992

(@) 10:15:20  (b) 22:23:24 Q~ "
(c) 6:4:3 (d) 2:3:4 6. Ans.(b)

25. Rs. 2189 are divided into three p C

(

that their amounts after 1, 2 a rs Prmcipa|=RS_(100x 48)=|:{s.240.
respectively may be equal, théxate of simple s Sx4 :
interest being 4% p.a..ifNall gases. The
smallest part is: J gl = Rs.(m) ~Rs48
(a) Rs. 702 /597 100 ’
(c) Rs. 756 d)/Rs. 1093
7. Ans.(d) ,
S.1. for = Rs. (2600 - 2240) = Rs. 360.
Solutions 360
1. Ans. () S.I. For 2 years = Rs. TX.Z = Rs.240
5 | Principal = Rs. (2240 - 240) = Rs. 2000
Si=Rs. 2500x6x-1-66 =Rs.750. , ' , o
‘ : 8. Ans. (b)
2. Ans. (c) : S A
. R (100%840 .,
‘ 500x10%3Y Sum =| ——=——|=Rs:2100. ~
G{ain:Rs.:3_500x11.5_x3__350‘0___><,10><3v___ | _ ( 5x8 ) oo
100 100 B . R '
}= Rs. (1207.5 - 1050) =R§. 157.50. | Rate requiréd;*(%)%%%g)%i-; 8%1.’ B
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9. Ans. (c)
Let the sum be Rs. x . Then,
(xx11x9x—~1——xx11x7x——»1-—)
2 100 2 100
= 412,50

or -2—2£—41250

200
= 11x=41250
= x=3750
10. Ans. (d)
Let the original-amounts be Rs. x. then,

xX12x12 xx8x%x12

- =320
100 100

- x-—%%?-q—ﬁs 666:67

11. Ans. (d)

100 100

or 830 x42 + 42x - 830 x36 = 9’39
42x = 9390 - 4980

= x= 33-1—0- =105. 0
22 < >
Money added @ .

13. Ans. (a)
Let the investment be Rs. x, Then,
41 1 39 1

EX e X e = XX o X e = 2

8 100 8 100
= 2x=20000 = x=10000.
14. Ans. ()
Let sum =x, Then, S. |. = 3x

Rate = (100"3")% = 20%
xx15

15. Ans. (b)

Let sum = x,@SL = %,Time = 4 years.

x_ 113,
= 2 % = 5%.
ate X=X )'o o

' : %&um =X,
(830+x)x14x3 830x12x3 ~93.90 02 Then, S.I. = &Time;%lyears.

100x2x 2, _(400),
o 100625, . (100,

(400),
Now, sum = x, S.I.=x & Rate | 57 %:

 {100xx_ 31
12. Ans. (c) Time = X200 )Yeers
March, Aprii, May ‘ = 7 years 9 months
22 : =
+ 30+ 21 = 73 days 17. Ans. (a)
-3 ears = 1 rs. x
- 365y B Syea Let sum =x, Then, S.I.=;,
Interest Let time = n years and rate = n%
15 - x 1.1
= =Rs. 27. ; , o N=100x=X—x—
. Rs(1820x. xzwaJ Rs. 27.30 ;Then Ao iatam
or n2=1%0 orn n=19_3lq
9 3 3
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18.

19.

20.

21.

22,

Ans.(d) 23. Ans. (b)
Rs. 10+S8.1. on Rs. 10 for 11 months o0 1
=Rs11+S. lL.onRetfor(1+2+3+4+ - Sl.=Rs. (ZBOOx—x—O—xT)
... + 1G) months 3100
Rs. 10 + S.1.on Re 1. for 110 months _R 520 T o
= Rs. 11 + S.I. on Re 1 for 55 months =hS{73 X' ], which is an exact number-
S.I.on Re 1 for 56 months = Re 1. of rupees So T=3
100x12 9 24, Ans. (c) .
Rate =| — % =21—"%.
( 1x 55 ) 11 Letthe amounts invested be x, y, z respectively. ’
Ans. (b) ' “Then xx2x5_yx3x5_zx4><5__k
| ’ 100 100
Let the sum be Rs. x. Then a -
. ) . . ) 0 _ L
xx6x3+x;x8x5+xx10x2___1560 Sox=1 k%*k&Z—Sk.
100 100 100 ‘
o 78x = 156000 \/ 20
—k : 5k
of x=2000 V z=10k: 3
Ans. (c) : =30:20:15=6:4:3.
180x40=xx30 orx=240 - Ans. (b)
Ans. (a) ' 0 Let these parts ie. X,y and [2189—(x+y)]

Then,
Let the money lent at 8% be Rs. : .
’3 ooxxIx 4 yx2x4

xx8x1_(1550-1)x6x1 100° 100 -
100 100 |

o 2x+9300—10%@650. =[21.89_'(x+y)]x3x4-__ -
' . v 100 - o

Ans. (d)
Let the sum at 5% be Rs. x. Then, o Z22 or x=2y.
_ o y
x><5><3_‘_(1550—;c)><’8><3=300 L
100 - 100 . 2yxix4 (2189-3y)x3x4
or x=800 o o000 1000
Money at 5% 800 or 44y=2189><1'27-
Mongy at 8% (1550—_800) o 2189><12 .
‘ YT
_80_16 o
-750 15" ' . Smallest part = Rs. 597. .

oooo

. MADEEASY » * Reasoning &_‘Aptit‘ude*j !‘:'1_106




Compound Interest

PPy
-

] || Practice Exercise: |

1. The amount of Rs. 7500 at compound interest
at 4% per annum for 2 years, is:
(@) Rs.7800  (b) Rs.8100
(c) Rs. 8112 (d) Rs. 8082

2. The difference betweenthe compound interest
and the simple interest on a sum of money
for 2 years at 12.5% per annum in Rs. 150.

The sum is:
(@) Rs. 9000 (b) Rs. 9200
(¢) Rs. 9500 (d) Rs. 9600

— 3. The difference in compound interest, and
simple interest on a certain amount at 10%
per annum at the enq,_,of the third year is
Rs. 620. What is the principal amount?

(@) Rs. 40000 (b) Rs. 12000

(¢) Rs.-10000 (d) Rs. 20000

2 f
16~3—% for 3 years is Rs, 1270, the v

interest on the same sum at th rate

and for the same period is;
(a) Rs. 1200 ( é;; ?1 65
(c) Rs. 1080 dy Rsv1220

5. The compound interest on a certain sum at
5% per annum for 2 years is Rs. 328. The
simple interest for that sum at the same rate
and for the same period will be:

(@) Rs. 320 (b) Rs. 322
(c) Rs. 325 (d) Rs. 326

6. Whatis principal amount which earns Rs. 132
as compound interest for the second year at

7. A sum of money at compound interest
amounts to Rs. 578.40 in 2 years and to Rs.
614.55 in 3 years. The rate of interest per
annume is:

(@) 4% (0) 5%
1 1
6—% 8—%
(©) 65 (@ 83

8. A sum of money amounts to Rs. 4624 in
2 years and to Rs. 4913 in 3 years at
compound interest. The sum is: '

(@) Rs. 4096 (b) Rs. 4260
(c) Rs. 4338 (d) Rs. 4360

9. A sum of money at compound interest
amounts to thrice itself in 3 vears. In how

many years wilNit be 9 times itself?
(@) 12 » (b) 9 o
@6 NN ©8

10. In hW§ years will a sum of Rs. 800 at

1 annum compounded semiannually
% sme Rs. 926.107
1 1
- 1~
Q~ 8) 23 (©) 15

4. |f the compound interest on a certain sum Q

1 1
() 25 @ 1 3

11. To find out the total compound interest
accryed on a sum of money after 5 years,
which of the following informations given in
the statements P and Q will be sufficient?

P : The sum was Rs. 20000.

Q: The total amount of simple interest on the
sum after 5 years was Rs. 4000. ’
(@) Only P is sufficient

(b) Only Q is sufficient

(c) Either P or Q is sufficient
(d) Both P & Q are needed

(e

12. The least number of complete years in which
a sum of money-put-out at 20% compound

) Both P and Q are not sufficient.

10% per annum? interest will be more than doubled is:
(@) Rs. 1000 (b) Rs. 1200 @ 3 (o) 4
(c) Rs. 1320 (d) Rs. 1188 © 5 @) 6
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1
13. Atreeincrease annually by A th of its height.

By how much will it increase after 2 years, if
it stands today 64 cm high?

(@ 72cm (b) 74cm

(¢) 75¢cm (d) 81cm

14. The compound interest on a sum for 2 years
is Rs. 832 and the simple interest on the same
sum for the same period is Rs. 800. The
difference between the compound interest

- and the simple interest for 3 years will be :
. (@) Rs. 48 (b) 66.56
(c) Rs. 98.56 (d) None of these

15. A sum of money becomes Rs. 13380 after
3 years and Rs. 20070 after 6 years on
compound interest. The sumis:

(a) Rs. 8800 (b) Rs. 8890 °
(c) Rs. 8920 (d) Rs. 2040

16. A sum of Rs. 1100 was taken as a loan. This
is to be repaid in two equal installmentsaJf
the rate of interest be 20% comp
annually, then the value of each i |

is:
(a) Rs.842 b) Rs. @
(c) Rs.720 Q

17. The compound int (o) 8000 at 15%
per annum for 2 years 4 months, compounded

annually is:
(a) Rs. 2980 (b) Rs. 3091
(c) Rs. 3109 (d) Rs. 3100

18. What annual payment will discharge a debt

2

of Rs. 7620 due in 3 years at 165% per

annum compound interest?

19. A sum of money invested at cdmpound

interest amounts to Rs. 800 in 3 years and i

Rs. 840in 4 years. What is the rate of interest

per annum? A
(@) 2% (b) 4%
(c) 5% (d) 10%

20. A sum of money becomes 8 times of itself in
3 years at compound interest. The rate of

interest is:
(@) 100% (b) 8%
(c) 1% (d) Datainadequate

@ﬁons
1. Ans. (c) \

Rs.| 7500 x 1+-4—
100

ERS 7500x3§x?g) Rs.8112.

2. Ans. (d)

Let the sum be Rs. x. Then,

( 2x100)

X 150 or x=9600.
64

(a) Rs. 2540 (b) Rs. 3430 _
(¢) Rs. 3260 (d) Rs. 3380 3. Ans.(d)
Let the-stim be Rs.x. Then,
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4 3
c.|.=x(1+—1-9-) —x
100

={7000 )~ 000"
xx10x3 3x

1000 10

?(1331 )_ 331x

S

1]

331x SxJ_ 31x 6.

(Cl)=l)= (1000 ~700) " 1000°

31x
1000
or x= 20000.

Hence, the principal amount is Rs. 20000.

=620

4. Ans.(c)

Let the sum be Rs. x. Then .

. 50 Y
Cl= [xx[1+ 3x'1'_00) }-x

_(343x_ \_127x
(216 ") 216

s 30 "

A 216 =127O 0

Let the sum be Rs. x. Then,

127
Thus, the sum is Rs. 2160. 8.
50 1
l.=Rs.| 21 —X3X——
S ,s( 60 x 3 X X1OO)
= Rs. 1080,
5. Ans. (a)

(44 )4
~\ 400 "~ 400

_ 328 x 400

-ﬂi=328 orx

400

= 3200.

Sl= Rs‘(i?.‘l?i‘é.’f_%

%21 _ Rs:320.
100 ) 5320

Ans. (b)
Let the principal at the end of first year be
Rs. x. :

+

Then xx10x1

=132 orx=1320.

Now, let the original brincipal be Rs. P.
Then, amount a\ r
! 0%

—pyR210xT_11P
10
or P=J§g-$1—x—12=ﬂs.1200,
Ans. (d)

Interest on Rs. 578.40 for 1 year
= Rs. (614.55 - 578.40) = Rs. 36.15.

Rato ___(100x36‘15

1
g °o‘= “—oo.
578.40 )/ 63 %

Ans. (a)
Interest on Rs. 4624 for 1 year
= Rs. (6083.50 - 5290) = Rs. 793.50

Rate =( 100x 793.50

1
9 = ——oo
4624 %1 )/° 64./

2
Now, x(1+ .25 ):4624

4x100

17 17
or —X—= 4624
*X 1615~ 4@
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10.

R\ R\ .
—_—| = =3 ..
P(1+1OO) 3P=>[1 100) (i)

(. RY RY
— —_ 14— =9,}
Let P(1+100) 9P=>( +100)

Hence, n=6 years.

Ans. (b)
Rate=5% per half year.
Let tlme-— 2n half years = n years

v 5
Then, — | =928,
800(1+100) 926.10

_, (21" 92610 _ 926
20) ~ 800 ~ BOOON, \/20

2n=3 or n=g years.

O

- 110 | e Simple Interest & Compound Interest MADE EASY
1616 N 6x6x6x6)>2
(4624 7 x1—7-) Rs.4096. ow (5 Sarters
9. Ans. (c) So, n=4 years.

13. Ans. (d)

1 1
Increase % = (§X 100)% = 12—2;%.

Height after 2 years
[ 25
=[64x|1 cm
o x( +2x100) ]
(
=(64x2 %81cm.
8‘{
14. Ans. (c)
anf i I for 2 years = Rs. 32.
year = Rs. 400.
Q Sl on Rs.400 for 1year = Rs.32.
(100x32),, o
0 Rate = (4OOX1)A_8/O.

Hence, diff. in C.I. and S.. for 3rd year

=S.l. on R¢ 832
—Rs(832x—8—x1 =Rs.66.56
e 100 R

Total difference = Rs. (32 + 66.56)

= Rs. 98.56
11. Ans. (d) 15. Ans. (c)
Clearly, both P and Q together are needed. Let the sum be Rs. x. then,
Using P.and Q rate can be calculated as R ‘
' x}1+—| =13380
Rate = 100x 4000 _ 49, 100
" 5x20000 ) " .
Now, C. |. can be calculated. & x(‘l + 1—2—0) =20070
12. Ans. (b)
. R 3
\" On dividing, we get (14——-—]
P= 1+—2—9- >op or (&) 52 100
100 5
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3
X —=13380
X 3 38

> 1= (‘1 3380 %) = 8920,

Hence, the sum is Rs. 8920.

. Ans. (c)

Let the value of each installment be Rs. x.
Then, |
(PW. of Rs. x due 1 year hence) + (P.W. of
Rs. x due 2 years hence) = Rs. 1100.

X : X

F o + 5 = 1100

20 20
1452 20
( +100) [_1+100)

5x 25x
f —+—=1100 36x 1100
ol 6+36 55x =36 x

=(36x'1100

—— | = Rs,720.
R ) s.720

o

7. Ans. (C)

Time = 2 years 4 months =2

1

1
=2—years.
<37

. Cl =

18. Ans. (b)
Let each installment be Rs. x. Then,

x + x

X , s
(1+ 50) 1+—————¢5O‘

3x100 3x100
+———i—~—=7620.

(v55%3)
3x100

6_x 36x+216_x“_7620'
7 49 343

294x + 252x + 216x = 7620 x343
- 7620 x 34
762
Amou

&h installment = Rs.3430.

19.A
Rs. 800 for 1 year

ns¢ C
@5(8 40-800) = Rs. 40.
\) 100>< 40

‘ 800 1
20. Ans. (a)
R\
Pl1+—1| =8P
( +1oo)

R 2
{+—r| =8=2
Or( 100)

2 ~x15- R
Rs. 8ooox(1+-.1i)x' 142 |-8000 5 =2
100 100
R
T
23 23 21
=Rs| 8000x <2 x 22 x £1 8000
(Q ‘2052020 % ) o R=100
= Rs. 3109,
ooon
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Time & Work

In real life situations we come across practical
problems of accomplishing the given project in
prescribed time limit. Since efficiency of different
person is differgent, the management has to lake
proper:note of it before distribyting the task to

subordinates or executives. We discussed all -

such problems under the heading ‘Time and work'.

Theory

Let a person A can finish a task in x days and

1
finish ; part of work in a day if bot

together to finish the task ag’s
- then in a day they can finis _
T x+y
Xy Xy

~part of the work so to finish the work it require

possible

Xy
days.
X+ y Y
Example 1: A can finish the task in 8 day and B
can finish the same task in 12 days. How many
days are required to finish the task if both are
working together?

0 » they can finish.
person B can flnlsh it iny days. Then Q 20
A oan finish ; Part of work in a day and%

Solution:
A can finish the tagk in 8 days

1
ish — part of work

soinadayA,ﬁ\n' 2

B can fintsh the task in 12 days

ay B can finish %part of work if

are worklng simultaneously then in a day

Part of work so the

[ UONE—"

12 8x12 24

24
whole task will be finished in — days ie 4.8

days.

Example 2: x can complete a work in 8 days,

y can do the same work in 24 days. If both are

working together then the task will be finished in

how many days?
Solution:
Here x = 8, y= 24

Total number of days required = X
X+Y

_ 8x24
T 8+24

= 6 days.

-MADE EASY
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When A and B work in alternate days. Case |
<starting from A.

Let A can finish the task in 8 days and B can

finish the same task in 10 days. How many days
are required to finish the task if both are workmg
in alternate days.?
Solution:

A can finish the task in 8 days

So A's work in a day = 5 part

B can finish the task in 10 days
1
So B's work in a day T part
Both are working alternately starting from A.

11
then in two days they can finish — 8 -+ 0 part

i.e. In first day A will finish — 8 part -

In second day B will hnnsh part
8+10 _ O
=
80 80
' ether in

If they continue in such a
rt of work. Stitl

8 days they can fini

8 1 , . i
80 or 10 part is remaining which is to be

finished by A m 9th days so, to fmlsh ] O

part A needs
1 1

10 10 5 9¥% 3

So, together they can finish the task in 8—2

days.

Case Il
In the above question calculate number of days

S

required to finish the task by A and B if both are

" working alternately starting from B

Solution:
The explanation remains the same from 1st’

1
day to 8th day. In 9th day 0 still remains
which has to be finished by B. -

1
B can finish 0 part of work in

3= lo)“

19 - 1 day

So, together they can complete the taskin 9
days.

Concept of Negative Work
Supp [\%d B are working to build a wall
working to break the wall. In such case
% being built by A and B while it is broken
Here if we consider the work as building of
he wall, we can say that C is doing negative work.

Example: A can build a wall in 8 days and B can
build itin 12 days while C can completely destroy
it in 24 days. If they start working at the same
time, in how many days will the work be
completed. :
Solution: -

The ret combined work per day here is

A's work + B's work — C's work
o 342- 1_4'_1

8 12 24 24
Hence the work will be completed in 6 days.
The concept of negative work corimonly
appears as a problem based on pipes and
cisterns, where there inlet pipes and outher/
leaks which are working against each other.

Ex.1 A tortoise can climb upto 5m in first hour.
Next hour it climbs down to 4m. Itis trying -
to reach a plateform of 15m. Find number
of hours require to the tortoise to climb
up the plateform.

MADE EASY
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Sol..

It is very clear that tortoise can- chmb up

0 5m per hour.

Effective climbing in the last hour will be 5m.
Remaining time in which tortoise will climb
up to plateform can be calculated by
simple logic.

»+ First hour ¢limb.up 5m

Ex.2

Sol.

next hour climb down by 4m

Effective work within 2 hour = 1m.

1m climbing requires 2 hours.

10 m Climbing will require 20 hours.
Total time required by tortoise to climb
up to 15miis 20 + 1 = 21 hours.

A snail is trying to reach at the top level
of wooden stick which is 95 cm long. Snail
can ¢limb up to 5¢m in first hour but climb
down to 3 cm in next hour. Find the time
required by snail to reach the top of
wooden stick.

~ Snail climb 5cm in last hour. Remaining

time in which snail will climb stick can be
calculated by simple method:

Scm climbing up in first hour &

3cm ¢limbing down in next hour
Effective work done by snail will b

in 2 hour.

90¢m can be climed in 90 Q
Total time required by sn

90+ 1 =91 hours. @

Pipes and Cisterns .
Pipes are connected to a tank or cistern and are
used to fill or empty the tank ‘

Tank

Inlet: is a pipe which is used to fill the tank. In
the given figure pipe A is inlet

Outlet: is a pipe connected to atank and is used
for emptying the tank. In the figure pipe is outlet.

1.

If ainlet can completely fill the empty tank in
x hours, the part of the tank filled in 1 hour
1
X

=

If an outlet can empty the tank in y hours .

then the part of tank emptied in 1 hour = 1
y

If both inlet and outlet are open, net part of

11

S =———

Xy
rge number of inlet and

the tank filled in

A tank can hav
outlet.

%F’

1
Al Bl ¢ 1p| E
)
]
]
' "

Here in the figure A, B and C are inlets while
D E and F are outlets.

Let A, B and C can fill the tank in X,, X,, and
X3 hours respectively and -

D, E and F can empty the full tank in Y, Y,,
and Y, hours respectively then the net part of
the tank filled in 1 hour

[1 1 1] [1 1 1]
=—t—t—|-|—t—t—
Xy Xz X3 f Y1 Y2 V3

Examples: A pipe can fvill the tank in 5 hours and

“pipe B can empty the full tank in 10 hours.

Calculate the time required to fill the tank if both
are running snmultaneously
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Solution:
Herex =5, y =10
s0, net part of the tank filled in 1 hours

"5 10 10 5
so the tank will be filled in 10 hours.

Example: Two inlet pipe can fill the tank in 10
and 20 hours respectively while two outlet pipes

can empty the full tank in 30 and 25 hours

respectively. Find the time required to fill the tank
if all pipes are running simuitaneously?
Solution: '
Here X, =10, X, =20
Y, =30 Y,=25
so net part of the tank filled in 1 hour

S I I
10" 20] (30" 25

_3_ 1 23
20 150 300
So the tank wil be filled in %%9 - 1'35Qs

Concept of Man-Day,
If 100 workers can finish e@ 50 days, then
1 worker can finish the %1 00x50 = 5000
day. v
This is represented i form of man-day
So, man day is nothing but the time required
to finish the task by 1 person.

Three Cases:

Case-l. (
Let 100 workers can finish the task in 50 days,
then how many days are required to finish
the task by 25 workers?

Solution:

Here man Day = 100 x50 = 5000
how according to question only 25 workers
are available so

25 x day = 5000

S

Day = %gg =200 days are required.t_o

finished the task by 25 workers.

Case-ll.
Let 100 worker can finish the task in 50days.

100 worker started completing the task by
working for 10 days. Now to finish the task
as soon as possible 100 more workers are
employed. Now calculate the number of days
required to complete the task.

Solution:

Here Man . Day = constant
100 - 50 = 500
initially 1 kers are working for 10 days
so they can | Thish
1&%0 = 1000 (Man.Day)
N%O man - Day is still remaining which
o be finished by 200 workers
So, 200 xDay = 4000

Day = —— =20 days
&= 200 y

So total it requires 10 + 20 = 30 days to
complete the task.

Case-lil.
Let 100 workers can finish the task in 50 days.
100 workers started the task and working for
20 days. Now because of unforeseen
situations 80 workers have to left the work.
Then find number of days required to
complete the task. '

Solution: v
Here Man . Day = constant
100. 50 = 5000

initially 100 workers are working for 20 day
s0, they can finish

100 x20 = 2000 (Man .. Day)
Now, 3000 (Man . Day) s still remaining which
has to be finished by 20 workers

Man xDay = 3000 .

2ox Day = 3000

1
|
1}
|
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3000
ay = ——=150
Day 20 days

S0 total it requires 20 + 150 = 170 days to
complete the task.

Man. Day . Hour

My . Dy . H, = work, also

M, . D, . H, = work
Work may be anything iike construction of a
wall of different size.

M Dy _ M, Dy Hy
W, W,

Also if Wy = I, by h, where length is /, breadth
b, and height h, and if w, = |, b, h, where 1,
b, and h, are length, and height respectively
of second wall then

MDH, M, .D, . H,

_Libhy  M.D, H

- Concept of Efficiency

Efficiency of persons performin may
not be same. It may be di @f different
persons. If efficiency is@ erson can
complete the work much faster’than stipulated
time period. Similarly if efficiency is low, it
requires more time to finish the same task than
that of -stipulated time.

We will observe following examples to have a
glimps of problems based on concept of
efficiency.

Ex.1 Aistwise as efficient as B, -and finish the
task 20 days earlier than B. Find number
of days required to finish the task by A.

Ex.2

Sol.:

ol.:

Ex.4

Let A can complete the work in x days,
then B requires 2x days to finish the same
work.

According to given condition A finish the
task 20 days earlierthan Bie. 2x~x = x
= 20 days.

S0, A can finish the task in 20 days and
B can finish the same task in 40 days.

Ais three times as efficient as B and finish
the task 32 days ahead of B. Find the
number of days rGQUifed to finish the task
if both are working simultaneously.
Let A requires x daysthen

B requires 3x days

3 -x =26 32
x = 16 days
x =18 = 48 days
Together th an finish

\/’ . .
v1 —4— part = —1- part

1‘6?? 48 12
%S 12 days are required by them to
Q inish the task.
OX.S

o

A is four times as efficient of B and can
finish a task 45 days ahead.of B. Find
total number of days required to finish the
task if both are working simuitaneously.
Let A requires x days then

B requires 4x days.
According to given condition
dx—x =45 = 3x = 45 = x =15,

Together they can finish
._1_.+_.1_ -5 _1— part in a day
15 60 60 12

~ So, it requires 12 days to finish the task

together.

A is three times as efficient as B, and
together they finish a task in 30 days. Find
number of days required by B to finish
the same task individually.

MADE EASY
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Sol.: Let Arequires x days then Ans. (c)
B requires 3x days 1
According to given condition 25% partor - partin 5 days
1,1 _1 5
x 3x 30 then 1 partin 1 =20 days
4 ‘
= 4 = Al days required to complete ten times work
3 30 = 20 x 10 = 200 days
4x30 =x = x =40 2. 6men can do piece of work in 12 déys. How
3 many men are needed to do the work in 18
3x = 120 Ans. days?
o . ) (@) 3men (b) 6men
Ex.5 Aisthrice as efficient as B and can finish (©) 4men (d) 2men
the task 16 days ahead of B. Find number Ans. ()
of days required to finish the same task, Here Man . Day = 6 x 12 = 72
if both are working alternately starting .
from.A. mV\‘{z m=l2_4
Sol.: Let A requires x days then 18

B requires 3x days
According to given condition

x-x= 16:>2x— 16
. ¥ =

- &= 24 Q
If they are working alternate t'y
days they can flmsh

L

824 ?{
So it requires 12 days to finish the task.

oooo
e , 4.
- SOLVED EXAMPLES

1. Vinod can do 25% of a piece of work in
5 days. How many days will he take to
complete the work ten times?

(@) 150 days (b) 250 days
(c) 200 days (b) 180 days

an do a piece of work in 20 days and B
can do it in 15 days. How long will they take
if both'work together?

6 4
(a) 8(7) days (b) 8(7) days

(c) g(g)days (d) None of these

Ans. (b)

Here x = 20 and y = 15 days required = ’
xy _20x15 300 —84d

x+y 20+15 35 o7 oS

Nishu and Archana can do a piece of work in
10 days and Nishu alone can do it in 12 days.
In How many days can Archana do it alone?

(@) 60 days (b) 30 days
(c) 50 days (d) 45 days
Ans.(a)

One‘day work of both = 0

MADE EASY
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12
S0, Archana’s one day work

112

I e e s TE e T e

10 12 120 60
S0, 60 days required to finish the work by
Archna

and Nishu's day work =

5. 4 men and 3 women finish a job in 6 days.
And 5 men and 7 women can do the same
jobin 4 days. How long will 1 man and 1 women
take to do the work?

2 1
22| = |da 2
(@) (7) ys  (b) 2.5( )days

(c) 5(;) days  (d) 12(3_%) days.

And. (a)
~ Let man completes m part in a day and

If 8 boys and 12 women c¢an do a piece of
work in 25 days. In how many days can the
work be done by 6 boys and 11 women
working together?

(@ 15 days

(b) 10 days

(c) 12 days

(dy Cannot be determined,

Ans. (d)

1
854-12W= 'é'g

now to calculate

6B+11w="7

It can not be determined because

we have 1 equation but two valiables.

Acandoa ‘ ork in 10 days and B
can do the s ork in 20 days. With the

help ol%:?bﬁnish the work in 5 days. How

woman completes w partin a day then Ion% e for C alone to finish the work?
' 1 . days (b) 10 days
4dm+3w= g also (M %ﬁ days (d) 15 days
1 | Q.A s. (a)
Sm+7w=— 2
4 @ 0 11 1 1
after simplifying we get 5 10 20 20
20m+ 15w = 5 This is C's one day work so 20 days are

8.

2R

20m+28w=
1
So13w=—é @Q
_ 1 3
from (1) and (3) we get
m:—?—-
156
5 1 7
M+Ws= —+—=—
156 78 156

So it require l—iédays = 22._72.

required for C alone to finish task

A Can do a piece of work in 20 days. He work
at it for 5 days and then B finishes it in 10
more days. In how many days will A and B

together finish the work?

(a) 8days (b) 10 days
(c) 12 days (d) 6 days
Ans. (a)

1
A's one day work = —
Y 20
in 5 day a can complete ! x5 = 1 part
4 20" 3"

-~ 3
remaining work = y part

MADE EASY
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3 11. Sashi can-do a piece of work in 25 days and
B finish 7 partin 10 days Rishi can do it'in 20 days. They work for
5 days and then Sashi goes away. In how
B finish 1 part in 10 = 40 days many more days will Rishi finish the work?
3/4 3 (@) 10 days (b) 12 days
together they can finish it in (c) 14 days (d) Noneofthese
Ans. (d) -
1 1
T3 =7 8 days 1
—— = Shashi’s days work = —
20720 8 o8y 25
NN » Rishis days work = —
9. Twenty workers can finish a piece of work in y "2

10.

30 days. After how many days should

5 workers leave the job so that the work is -

completed in 35 days?

(@ 13h
(¢) 11h
Ans. (b)
. Subhash in 10 hours can copy 50 pages

pages in 40 hours. In h

Prakash copy 30 pagg @
2
(d) ©h

. 50
in 1 hour — = 5 pages
10 Pag
Both can copy 300 pages in 40 hours

) 300
So, in 1h 0 - 7.5
Clearly prakash can copy 2.5 pagesin 1 hour

1
so 30 pages in 55 x30 = 12 hours

1 1
finish —+—

together they ¢ 220

(@) 5 days (b) 10 days 9 \
“(c) 15 days (d) 20 days = T00. Part In & aay
Ans. (c) O\/ 9 45
Man x Day = Man . Day , Winsdays mx5=?66 part
20 x30 = 600 ‘
Let 5 workers leave after x days then 5 :
20x + 15 (35— x) = 600 100 part is remaining. Rishi can finsh it in
5x + 525 = 600 0 :
Subhash can copy 50 page i %urs; \100) _ 14 da
1) ys
subhash and Prakash togethe@o y 300 (__)
ime can 20

. Priya can do 1/2 of the work in 8 days while

Preeti can do 1/3 of the work in 6 days. How
long will it take for both of them to finish the
work?

88 144
—d —d
(@) 793y (b) —-days
(c) :—?z—days (d) 8 days

Ans. (b)
(1
2)_1

Priya’s days work =

Preeti's days work

MADE EASY
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13.

1
(EJ 1
= 222 = days
6
Together they can finish in
1 144
I

16 18

Manoj takes twice as much time as Ajay and
thrice as much as Vijay to finish a piece of

81 -1—--54 1
x12.~ >(x

= 54x12

) ,x = 8 days

. 12x8
together they will take = ——= = 4.8 days.
g Y 12+8 vs

15. Raju is twice as Vijay. Together, they finish

the work in 14 days. In how many days can
Vijay alone do the same work?

work. Together they finish the work in 1 day. () 16 days (b). 21 days
‘What is the time taken by Manoj to finish the (c) 32 days (d) 42 days
work? Ans. (d)
(a) 6 days (b) 3 days Let Raju can do the work in x days then vijay
(c) 2days (d) None of these in 2x days
Ans. (a) together they @plete in
M:A:V Drxx x
2:1:2[3 or 6:3:2 5 = 14vays
LetManoj takes 6x days Ajay takes 3x days oS, 2x = 42 days
and vijay 2x days then Gix+51;+§1;=1 164 en and 16 boys can do a piece of
k in 5 days and 13 men and 24 boys ¢can
1 [ 1.1 W ] o 0 doit in 4 days, compare the daily work done
x|6 3 2 " by a man with that done by a boy?
’ O ' (@ 1:2 (b) 1:3
-=1 Sox=1 (¢) 2:1 (d) 3:1
* o 03 Ans. (c)
Manoj will take Bdays 1
14. Apurva can do a piece g n 12 days 12M+16B = 5 (1)
Apurva and Amit comg ork together 1
and were paid Rs. 54 and'®§. 81 respectively. 13M+24B = 1 (2)also
How many days must they have taken to
complete the work together? 36 M+ 488 = 3
(@) 4 days (b) 4.5 days 5
(c) 4.8 days (d) 5 days 26 M + 48 B = 2
Ans. (c) 4
Payment ratio = 54 : 81 1 1
) k 1 1» 1OM‘='1—5'M=1-.55
ays work = ——=:— 1
12 x fromeq (1) B = oom M:B=1:2:1
qq. .1
54:.81:: 23
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17. A can do awork in 10 days and B can do the
same work in 20 days. They work together
for 5 days and then A goes away. In how many
more days will B finish the work?

(@) 5days (b) 6.5 days
(c) 10 days (d) 8-;— days
Ans. (a)

in 6 days the can complete

1 1 3
[—+~‘*]><5""part

After 27 days
200 x 27 = 5400 Man.
Day is finished
remaining = 800
Man . Day = 800
80 . Day =800
Day =10

. Acisternis normally filled in 5 hours. However,
it takes 6 hours when there is leak in its
bottom. If the cistern is full, in what time shall
the leak empty it?

1020 4 (@) 6h (b) 5h
’ (c) 30h (d) 15h
Remaining is — 2 part Ans. (c) b:
L 1 In one hou art is filled now leak can
B will finish it in — = 5 days
1/20 our then
18. 15 men could finish a piece of work in 210 $ 1
days. But at the end of 100 days, 15 additional 5 x 6
men are employed. In how many more day Q 1 1 1
will the work be complete? 0 = 576 »
() 80 days (b) 60 days O R
(c) 55 days (d) 50 days 3 = —, x =30 hours
30 X, '
Ans. (c)

Man xDay = Man . Day
15.210=3150 So afte
15. 100 = 1500 will K€ c¢
remaining work = 16504
Man . Day = 1650

30. Day = 1650

Day = 55

19. In a fort there was sufficient food for 200
 soldiers for 31 day. After 27 days 120 soldiers
left the fort. For how many extra days will the
rest of the food last for the remaining soldiers?

(a) 12 days (b) 10 days
(c) 8days (d) 6 days
Ans. (b) -

Man xDay = Man.Day
200 x31 = 6200

21. Pipe A and B running together can fill a cistern
in 6 minutes. If B takes 5 minutes more than
A to fill the cistern, then the time in which A
and B will fill the cistern separately will be
respectively?
(@ 15min, 20min (b) 15 min, 10 min
(c) 10.min, 15min (d) 25min, 20 min

Ans. (c)
Let pipe A can fill in x and pipe B in x+5
minutes ¢

1,2 .1

x x+5 6

*x+5)

2x+5

x=10, x+5=15
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22. Acistern is normally filled in 6 h but takes 4 h

23.

24,

longer to fill because of a leak in its bottom.
If the cistern is full, the leak will empty it in
how much time?

(@ 15h (b) 16h
() 20h (d) None of these
Ans. (a)
Let leak empty in x hours Now
111
6 x 10
1.1
6 10 «x
x=15
If three taps are open together, a tank is filled

in 10 h. One of the taps can fill in 5 h and
another in 10 h. At what rate does the 3rd
pipe work?

(@) Waste pipe emptying the tank in 10.h
(b) Waste pipe emptying the tank in 20 h
(c) Waste pipe emptying the tank in 5 h

(d) Fills the tank in 10 h

Ans. (c)

1
5 10

1. D
N
i.e. pipe can empty i

10

There are two pipe in %éie Ais for filling

the tank and Pipe. B is foremptying the tank. If
A canfill the tank in 10 hours and B can empty
the tank in 15 hours then find how many hours
will it take to completely fill a half empty tank?
(@) 30hours (b) 15hours

(c) 20hours (d) 33.33hours

Ans. (b)
A 1_s5_1
10 15 150 30

So it takes 30 hours to fill the tank and
15 hours to fill half the tank

11 A 0
s O

25. There are three Taps A, B and C in a tank.

They can fill the tank in 10 hrs, 20 hrs and
25 hrs respectively. At first, all of them are
opened simultaneously. Then after 2 hours tap
C is closed and A and B are kept running.
After the 4th hour, tap B is also closed. The
remaining work is done by Tap A alone. Find
the percentage of the work done by Tap A by
itself.

(@ 32% (b) 52 %
(c) 75% (d) None of these
Ans. (d)
Al B IC

S hours | =1 L L1198

%S 150 20 |25 a0 P

nd N N A AL

I hours» 10¢ . 5 19.0 paft.

i NS 3 |15
11Phours 10|20 X 50 100part

1 3 |15

VRaytVis v | * | 25 [ ™

aining part after 4 hour is

2
@ = 3.2 hours

1
10
% of work done by A

(10+10+10+10+32)
100 '

x100=72%

oooo

Time & Work

>

I I Practice Exercise: |

10 men can complete a piece of work in 15
days and 15 women can complete the same
work in 12 days._lf all the 10 men and

'MADE EASY
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16 women work together, in how many will

: thework get completed’?
(a) GEda ) b) 81 days
5 day (b) 87 day
2
(c) 75 days (d) None of these

. Acando 1/3 of awork in 5 days and B can

do 2/5 of the work in 10 days. In how many
days both A and B together can do the work?

2
(a) 135 days - (b) 9-:— days

5
(c) 1‘85 days (d) None of these

. Aisthrice as good as B and is therefore able
to finish a piece of work in 60 days less than
B. Find the time in which they can do it,
working together.

(a) 22%;1 days

(c) 24 days ) None of th
Ramesh takes twice as much time esh
and thrice as much time as to gomplete

a job. |f working togeth ' an complete
the jobin 4 days, the%\6 taken by each
of them separately to lete the work is
(@) 36,24 and 16 days

(b) 20, 16 and 12 days

(c) 24, 42 and 18 days

(d) None of these

. 5mencancomplete a work in 2 days, 4 women

can complete the same work in 3 days and 5
children can doit in 3 days. 1 man, 1 women
and 1 child, working together, can complete
the work in

10.

A and B can finish a piece of work in 30 days,
B and C in 40 days while C and A in 60
days. A, B, C together can do the workin

(@) 24% days (b) 28232— days

-
(c) 265— days (d) None of these

Ajay and Sunil can do a piece of work in
10 days, sunil and Sanjay in 15 days and
Sanjay and Ajay in 20 days. They together
work at it for 6 days and then Ajay leaves

and Sunil and Sanjay go on together for 4days

more. If Sunil ther leaves, how long will Sanjay‘
take to comp@ work? .
@ 12 days 10days |

) 16,days o ) None of these

upta and Singhal together can

Iete a work in 4 days. If Bansal and

upta together can complete the work in

(b) 22 days 02 4 days Gupta and Singhal together can do

it |n 8 days, then Gupta alone can complete
the work in
(@) 16 days;;
(c) 20 days

(b) 12 days
(d) None of these

Bindal can finish a work in 10 days. Jindal is
twice as efficient as Bindal. If they work
together in how many days, the work will be
finished?

(a) 3—;— days (b) 5% days

1
4— days
© 47 day

A is 4 times as fast as B and is therefore
able to finish a work in 45 days less than B.

(d) None of these

A and B, working together, can complete the

(a) 6 days (b) 4 days workin
(c) 8days (d) None of these (a) 12 days (b) 16 days
(c) 8 days (d) None of these
MADE EASY * Reasoning & Aptitude | 124
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11. Working 7 hours daily 24 men can complete
a piece of work in 27 days. In how many days
would 14 men complete the same piece of
work working 9 hours daily?

(a) 36 days (b) 30 days
(c) 32 ‘days (d) None of these

12. 45 men complete a piece of work in 30 days
working 12 hours a day. In how many days
will 60 men complete the work working

10 hours a day?
(@) 27 days (b) 30 days
(d) 24 days (d) None of these

13. 4 men or 6 women can finish a piece of work
in 20 days. In how many days can 6 men and
11 women finish the same work?

17. 5 men and 2 boys working together can do
four times as much work per hour as a man
and a boy together. The work done by a
man and a boy should be in the ratio

(@ 1:2. (b) 2:1
) 1:3 (d) 4:1
18. A and B working separately can do a piece

of work in 9 and 12 days, respectively. If they
work for a day altenately, A beginning, in how
many days the work will be completed?

1
(a) 10% days (o) 107 days

2

() 105 days (d) 10—;— days

. » ‘work in 45 a
(@) 9 days (b) 6 days 19. A and B can QR pisce of-work in 45 and
_ _ 40 days, respectively. They began the work
(c) 7'days (d) None of these \
together, leaves after some days and

14. A can do a piece of work in 10 days, while B
alone can do itin 15 days. They wark together
for 5 days and the rest of the work is done by
Cin 2 days. If they get Rs. 450 for the whol
work, how should they divide the money?
(@) Rs. 250, Rs. 100, Rs. 100
b) Rs. 225, Rs. 150, Rs. 75 3
) Rs. 200, Rs. 150, Rs. 100 0
in three-
r they take 18

d) Rs. 175, Rs. 175, Rs. 10
. A does half as much wor
fourths of the time. If t
- days to complete a work, how much time shall

B take to do it?
(@) 30 days
(c) 40days

(
(c
(

15

(b) 35 days
(d) 66

16. Two men undertake to do a piece of work for
Rs. 600. One alone could do it in 6 days and
the other in 8 days. With the assistance of a
boy they finish itin 3 days. Boy's share should

.be
(a) Rs.300
(c) Rs. 75

(b) Rs.225
(d) Rs. 100

&

20. A can do a piece of work in 30 days, B in

& the remaining work in 23 days.
w many days, did A leaves?

6 -days (b) 8 days

) 9 days (dy 12 days

50 days and C in 40 days. If A is assisted by
B on one day and by C on the next day
alternately work will be completed in

32 102
(@) 17£ days  (b) 193 days

(c) 16§1days (d) 18-1 days
: 37 3
Solutions

1. Ans. (a)

Here,x=15andy =12
Working together, 10 men and 15 women
will complete the work in

—— days
x+y 4
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- 15x12 i.e ggor 6-2-das
B2 03 oyt

2. Ans. (b)
A can do the complete work in 5 x3 = 15 days

5
B can do the complete work in =10 ><—2-

= 25 days. Here, x = 15 and y = 25.
A and B working together, can complete

the work in Y days
X+y

15x25 75
davs ie = e
15405 ays j.e. g O 98days
3. Ans. (b)

Let B takes x days to do the work. Then,
A takes (x - 60) days to complete the work.

Since ratio of work done by Aand Bis 3 : 1,
ratio of time taken by Aand Biis 1 : 3. 0 Ans. (b).

We have, X~ 60

=1
x 3
= 3 (x-60) = x or, x=90.
. Time taken by B to finish.tf

days and time take @
work = 939- =30 CQ

A and B, working together, will complete

o finish the

the work in —xy- days
x+y

= 20%30 s, ie. 22
90+30 (e

1
or, 22— days.
5 y

4. Ans. (d)
Let Ramesh takes x days to finish-the work.

Then, Mahesh takes % and Suresh takes %

days to finish the same work.
. Lion

.. Ramesh, Mahesh and Suresh, working
together, will complete the work in

xyz

Xy+yz+2x day

: 'x+§x§
= : — days
axz+ExZypx
2 23 3

' /6
2

Given : f—% x =24
" Ramesh%

s 24 days. Mahesh takes

i.e

X
or, — days
A y

?ﬁ! 12 days and Suresh takes %ﬁ
i = 8 days to finish the work. :

1 Man can complete the work in 5 x2 = 10
days, 1 woman can complete the work in 4 x3
= 12days. And 1 child can complete the work
in 5 x3 = 15 Hays. '
1 man, 1 woman and 1 child, working
together, can complete thework in -
xyz
xy+ yz+zx
. 10x12x15
T 10x12+12x15+15%10

days

= 4 days

6. Ans. (c)

Here, x =30, y=40andz=60.
A, BandC .together will finish the work in

= 30%40+40x60+60x30/ ays
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144000 . .2
» s, LG, 26——-
or, 5400 i.e 3 days

7. Ans. (b)

Ajay, sunil and Sanjay, working together, can
¢complete the work in

( 2xyz )dys'
XY +YZ + ZX

_( 2%x10x15%20 )
“{10x15+15%20+20x 10

8000 . 120
50 & 73 days

Work done by all of them together in

6x13 13
120 20

Also, work done by Sunil and Sanjay in 4

6 days =

days =

Remaining work

20 15

Which is to be done by Sa
Now, Ajay Suniland S complete

= '(1—3'*1) 2 O

120
the work in —1-3— da

can complete the work in 10 days.
Sanjay alone can complete the work in

Ajay and Sunil

]—29x10

A3 - 120 days.

10--22
0 13

1 120
of the work is done by Sanjay in —

8. Ans.(b)

Bansal, Guptal and Singhal together can finish
the work in 4 days.
Bansal and Gupta together can do it in

4
—25— days. Gupta and Singhal together can do

it in 8 days. Therefore, Bansal alone can

complete the work in

4
y—x
[Here, x = 4 and y = 8 days
Also, Singhal alone can complete the work in

_(8x4
days —(8—4) days

gﬁ‘-)(4
=(_§}’_]&5= S - ldays

-Y) e 24
\/ 5

4 i ere, X = 4 and y—-——«=24days
15 o ' Q 5
0 Bansal and Singhal can complete the

work in

_ _}.Y._ N 24 Xs)
. (XW) days. = (24 o _days

[Here x =24 and y = 8] = 6 days.
Gupta alone can complete the work

6x4
6~-4

=12.

9. Ans. (a)

Here, x =10 and k = 2.
The time taken by Bindal and Jindal.
Working together, to complete the work
x 10 10

=—=— f® — o s
1+ 1+2 3 3 day

12 12 0. 3. )
. ANS, (a
= 10 days. ). Ans.
Y Here, k = 4 and | = 45.
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Therefore, A and B, working together, can ' Now A’s 5 days’ work : B's 5 days’ work
complete the work in v 5 5 1
o Cs2days'work = —:—:==3:2:1
ki d s—-4X45das 10 15 6
B e AT I R b ;
ie. 12 days. A sharg =Rs (450x—6—) =Rs, 225
11. Ans. (a) | 5
We have M1 =24 D1 = 27' W1-= 1' t1 = 7‘ B's share = (450)(5): Rs. 150
M,=14,D,=2,W,=1,1,=9, C"s share =Rs.[450 ~ (225 + 150)]
M,D,t,W, = M,D,t,W, =Rs. 75
= 24 x27 x7 x1=14xD, x9 x1 15. Ans. (d)
= D, =36 days. If B does x pa@rk in 1 hour
3
12. Ans. (a) then B doesXpart = hour

We have, M, =45,D, =30, t, = 12, W, = 1,

M, = 60, D, = 7t, =10, W, = 1 ?\
=545 x30 x12 x1 = 60 x D, x 10 xi g Oes—workmhour

= D, =27 days 1
tis given that x + §x = E-
13. Ans. (b) 0
Here,a =4,b=6,n=20,c=-6, SOx:—-- |
and d = 11. 99
Heqwred number of dayso B complete work in %9- days and A in 66 days.
("QQP‘“) 16. Ans. (c)
bc+ad §
1st man’s 3 days’ work = 3_1.
20 X4x6 davs = 6 days , 6 2
“\ex6+4ax11)°Y ;
2nd man’s 3 days’ work = 3
14. Ans. (b) o
1,1).8  Boy's 3 days' work = 1 - (1 §) 2]
(A+B)s 5days work = 5(10 15) =3 oy's 3 days’ wo >*5)°38

They should get money in the ratio

5
Remaining work = 1~ —6— e 4:3:1

™|

131
2'8'8

: s werk — 1
C's 2 days wqu =5 . Boys share = Rs. £x600= Rs. 75.
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17. Ans. (b)

Obviously.

(5M+2B) =

. M=2B
Work done by a man and boy are in the
ration 2: 1

4(1M + 1B)

18. Ans. (b)

: 11 7
! s ' —_—— = — t
(A + B)'s 2 days' work 577736 Evidently,

the work done by A and B during 5 parirs of '

7 35
days =5X—=—
A TIET:

35 1
= -
Remammg work = % 3%

1
Now, 5 work is done by A in 1 day

e
7

1
So, total time taken = 102 days&

. Ans. (c)

. N _ 23 O
B's 23 days' work —26@

Remaining work = 1--—2-§ = v
40 40

Now, (A+B)'s 1 day’s work
1.1 17

= 45740 360

—gga work is done by A and B in 1 day

a 67 8
0 Workleft_1—7é—--7r5

7
7 work is done by A and B in

360x17
17x40

s0, A left after 9 days.

= 9 days

20. Ans. (a)

1 1 8
(A+B)'s 1 day's work = 56 R

(A +C)'s 1day’s work

1 1 7

30 40 120

Work done in first 2 days

" 80120 eoo
in8 x2 = 16 days

x8 67
600 75

On 17 th day(A + B) will work and they will

- 8
f _
inish 150

Work left= ... 8 . 8 _ 4

_ 75 150 180 75
On 18th day (A + C) will work and they

wllflnshtm @Xi“az days
D P - s

. Whole work will be done in 1732 days

oona
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Pipes & Cisterns 6. If two pipes function simultaneously, the
. reservoir will be filled in 12 hours. One pipe
o fills the reservoir 10 hours faster than the other.
I | Practice Exercise: | How many hours does the faster pipe take to
fill the reservoir?
_ : (@) 35hours (b) 30hours

1. One tap can fill a eastern in 2 hours and (c) 40hours (d) None of these
another can empty the cistern in 3 hours. How o o '
long will they take to fill the cistern if both the 7. Onefill pipe A s 3 times faster than second
taps are opened? f!II pipe Band takes 32 ml_nutes less then the
(8) 6.hours (b) 7hours f:l.l pipe B. When will the cistern be full if both
(c) 6.30hours (d) None of these pnpes are opened together?

: _ ) 28 minutes (b ) 24 minutes -

2. Atap canfillatank in 25 minutes and another c) 30 minutes ) datainadequate
can empty it in 50 minutes, Find whether the 8. Twopipes %n fila cistern in 4 minutes
tank will be fnled up or emptled and in how

and 6 mlnut réspectively. If these pipes are
many minutes?. L turne on aternately for 1 minute each how
(@) Tank fs,fllled ‘up-t.n,50 ml‘nqt_es fke for the cistern to fill?
(b) Tank fs empt|ed ‘|n"25 m.lnutes %n 40 sec (b) 3 min 20 sec
(c) Tankis filled up in 25 minutes % min 50 sec ) 3 min 30 sec
(d) None of these _ @

A cistern is provided by two taps A and B.

3. Two'taps A and B can fil a fank n 10 h°u© A can fill it in 20 minutes and B in 25 taps

~ and 15 hours, respectively. If both the : minutes. Both the taps are kept open for
- are opened together the tank will _ 5 minutes and then the second is turned off.
(@) 8hours (b) Bhours, Yy The cistern will be completely filled in another

(c) Shours (d) NO@ : (@) 1iminutes  (b) 10minutes

4. Two pipes can fill a 0.hours and (c} 15minutes (@ 12m|netes
12 hours, respectivély/Whife a third pipe 10. A cistern has two taps whichfill itin 12 minutes
emptied the full tank 0 hours. If all the and 15 minutes respectively. There is also a
three pipes operate simultaneously, in how waste pipe in the cistern. When all the pipes
much time the tank will be filled? are opened, the empty cistern is full
(@) 7 hours 30 minutes 20 minutes. How long will the waste pipe -
(b) "6 hours 40 minutes take to empty a full cistern?

(c) 8hours 30 minutes (@) 8minutes (b) 10minutes

(d) None of these ‘ () 12minutes (d) 16 minutes
5. Acisternis normally filledin8 hours but takes _

2 hours longer to fill becauss of a leak in its - Solutions \

bottom. If the custern is full the Ieakwﬂl empty

itin . 1. Ans. (a)

(a) 35hours . (b) 45hours Here,x=2andy =3

(c) 40hours - __(d)-,Non'e ofthese Part of the cistern filled in 1 hour
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LIS D
x 'y 2 3 6
Total time taken to fill the cistern = 6 hrs.
2. Ans. (a)

Here x=25andy =50
Part of the tank filled or emptied in
1 minutes

1 1 1

[ p—— ———

xy255050

Which is positive, therefore the tank will
be filled.

Total time taken to fill the tank

= 50 minutes

3. Ans. (b)

Here,x=10andy = 15.
The tank will be full in

= (-—i)—)—) hours |
X+y

(10x15
10+15

4. Ans. (a) _
Here, x=10,y=12and z = -20
The tank will be full in

nyxz Q
= Q r
Xy = yz—zx

f _ 10x12x -20 H
“{10x12-12x20- 20x10 ours

) hours or 6 hours.

= 1;) hours or, 7 hours 30 minutes

5. Ans. (c)
Here,x=8andy=8+2 = 10.

10-8

6. Ans.(b)
Let one pipe take x hours to fill the reservoirs.
Then, another pipe takes (x - 10) hours.

(8 X 10) hours or, 40 hours

LIPS B §

x x-10 12

= x(x—jO)j-12(x+x—10)

= x*-34x+120=0

o (x-30)(x-4)=0
x=300rx=4

The faster pjpe takes 30 hours to fill the
reservoir. :

7. Ans.(b) \

Here, dx=232

§sternwnll befull in = i
(k=17
2 3>< 32

4

minutes

0 17 minutes = 24 minutes

8. Ans. (a)
As the pipes are operating alternately, thus

their 2 minutes job is -1-+_1, =2
4 6 12

In the next 2 minutes the pipes can fill another
9 , , .
‘1 part of cistern. Therefore, in 4 minutes

the two pipes which ar'-e;"o;gh:éré_ting alternately

wilfil 2422108 o
272" 1276

CDI—-

The leak will empty the cistern in The part of the cistern left unfilled = 1- —Zv
'= (ﬂ—J hours
y-x
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1
Pipe A canfill = of the cistern in 1 minutes.

1.

4
. . ) ,
Pipe A can fill 3 of the cistern in
4x 1.2 minutes
6 3
Total time taken to fill the cistern
2 2
44 —=4—mi
3 3 min. |
Or, 4 minutes 40 seconds. 2
9. Ans. (a)
| 1 1 9
. . , LI A
Part filled in 1 minute 50 725 =100
9

Part filled in 5 minutes = —g—x 5=
100 20

Pipes & Cisterns

PPy
L om am 3

II Practice Exercise: I

Two taps A and B can fill a tank in 10 hours
and 15 hours respectively. If both the taps
are opened together, the tank will be full in:
(&) 5hrs. (b) 6 hrs.

ol
12— h
(©) > rs

1
(d) 75 hrs.
Two pipes can fill a tank in 10 hours and 12
hours respectiv, ile a third pipe empties

the full tank irxj urs. If all the three pipes
Itanéou

operate simu n sly, in how much time the
tank will Be filled?
(N7 (b) 8hrs

s 30min.  (d) 8hrs 30 min.

9 11 ' Qﬂﬂ electric pump can fill a tank in 3 hours.
Unfilled part = 1 == — 0 Becauseof aleak in the tank, it took 3%2hours

This is to be filled by A alone and henc
be filled in 20><~1-1— = 11 minute 3

10. Ans. (b) Q 4.
Work done by waste p@ minutes
( 11 ) 1
= |Tot—|~==
12 15) 20
s_1).1
20 20) 10
Waste pipe can empty the cistern in 5.
10 minutes.
ooog

to fill the tank. The leak can drain out all the
water of the tank in:
(@) 10%hrs |
(c) 2thrs.

(b) 12hrs
(d) 24hrs

Taps A and B can fill a bucket in 12 minutes
and 15 minutes respectively. If both are
opened and A is closed after 3 minutes, how
much further time would it take for B to fill the
bucket?

(@) 7 min. 45 sec
(¢) 8min.5sec

(b) 7 min 15 sec
(d) 8min 15sec

If two pipes function simultaneously, the
reservoir will be filled in 12 hours. One pipe
fills the reservoir 10 hours faster than the other.
How many hours it takes the second pipes to
fill the reservoir? -

(@) 25hrs (b) 28 hrs

(c) -30hrs (d) 35hrs

MADE EASY
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10.

1.

12 buckets ,of water fill a tank when the
capacity of each bucket is 13.5 liters. How
many buckets will be needed to fill the same
tank, if the capacity of each bucket is 9 liters?
(@) 8 (b) 16
() 15 (d) 18

Bucket P has thrice the capacity as bucket
Q. It takes 60 turns for bucket P to fill the
empty drum. How many turns it will take for
both the buckets P and Q, having each turn
together to fill the empty drum?

(@) 30 (b) 40

(c) 45 (dy 90

Two pipes A.and B can fill a cistern in
12 minutes and 15 minutes respectively but
a third pipe C can empty the full tank in 6
minutes, A and B are kept open for 5 minutes
inthe begining and then & is also opened. In
what time is the cistern emptied?
(@) 30min. (b) 33 min.

(c) 37% min. (d) 45min.

Three pipes A, B and C can fill a t’
6 hours. After working at it together fo S
Cisclosed and Aand B canfill the

part in 7 hours. The number.oMNaours taken

by C alone to fill the cis
(@) 10 2

(c) 14

C

A leak in the bottom of tank can empty the
full tank in 8 hours. An inlet pipe fills water at
the rate of 6 liters a minute. When the tank is
full, the inlet is opened and due to the leak,
the tank is empty in 12 hours. How many liters
does the cistern hold?

(@) 7580 (b) 7960
(c) 8290 (d) 8640
A cistern has two taps which fill it in 12 min.

and 15 min, respectively. There is also a waste
pipe in the cistern. When all the three are

opened, the empty cistern is full in 20 minutes.
How long will the waste pipe take to empty
the full cistern?
(@) 8min

(¢) 12min

(o) 10min
(d) 16 min

12. Two pipes A and B can fill a cistern in

12 minutes and 16 minutes respectively. If
both the pipes are opened together, then after
thow muych time B should be closed so that
the tank is full in 9 minutes?

1

(a) 3-2— min. (b) 4 min
(c) 4—;— min (d) 4-3- min.
}blutions

\/

% 1
's T hour's work-— —,B's hour's work = —1—5.
QQ (A + B)'s 1 hour's work

- (.L + _1_) 5.1
“\10715) 30 6
Both the taps can fill the tank in 6 hours.

Ans. (¢)
Net part filled in 1 hour

_(L,_L__L) 8_2
“{10 12 20) 60 15

The tank will be full injf- hrs.

=7 hrs. 30 min. !

. Ans. (¢)

Work done by the leak in 1 hour

Leak will empty the tank in 21 hours.

MADE EASY
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4. Ans. (d) : .
Part filled in 3 miin. - 60. = (60 x—3—) = 45
( x 4x '
1 9 9 (x+—)
_3 — e | = — —— . 3
, 12 60) 20
o y 8. Ans. (d)
=[1-=1=_ Part filled in 5 min
Remaining part = ( 20) 20 ‘ .
- _ ( 1 1 ) ( 9] 3
1 =5 —+—|=|5x—={==
Partfilled by Bin 1min. =—=. = 12 15 60) 4
o Part emptied in 1 min., when all the pipes are
1 11 . 11 15 _
_— =1 = w2 opened
1520 xorx (20x1x 1) |
=8 min. 15 sec ‘ =;1-—(i+ = 1—2);--—1-—
Remaining part is filled by B in 8 min. 15 6 \12 K 20/ 60
sec. .
5. Ans. (©) . Now, WIS emptied in 1 min .
Let the reservoir be filled by first pipe in
x hours. The second pipe will fill it in (x +10) part will be emptied on (60x§)
“hours. 4
11 1 x+10+x 1 = 45 min.
—_ ——— e —— e
x x+10 127 x(x+10) 12 O 5. Ans. (c)
2 _44y-100 = o
= *"-14x-120=0 | Part filled in Zhours = 2=
= (x-20)(x+6)=0 =>x= 6 3
Second pipe takes to fill the , N 2
resenvorr, @ Remaining part = (1—5) ==
6. Ans. (d) .. (A+B)s 7 hour's work = 2/3
Capacity of the tank = (12 x 13.5) litres s (A+B)'s 1hour's work = 2/21
= 162 litres. : .-~
c ity of h bucket = 9 it ~ C's 1 hour's work
| apacily of each bucket = 2 Hires = [(A+B+C)s 1 hour's work] - (A+B)s 1
Number of buckets needed = 162 =18 ) 1 2 1
9 hour'swork = | — = — | = —
6 21) 14
7. Ans.(c) _ _ C élone can fill the tank in 14 hours.
Let capacity of P be x litres.
10. Ans. (d)
Then, capacity of Q = % litres. Work done by the main 1 hour
. - Y L P
Capacity of the drum = 60x litres. ( 877 2) 22

Required number of turns .
Work done by the inlet in 1 min.
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1 1 1 | 12. Ans. (b)
= (EZ % 55) = 1—475 " Let B be closed after x minutes. ‘
Then, Part filled by (A +B) in x min. + Part
Volume of 77z part = 6 ves filed by A in (9 - ) min. = |
Volume of whole = (1440 x6) litres x(.l_ + _1_-) +(9- x‘),-L =1
= 8640 lires 12 16 12
11. Ans. (b) Ix, 9=x _y
Work done by waste pipe in 1 min @ 12
AR ' or7x +36-4x=480rx = 4.
(1,2 1 | So, B must be closed after 4 minutes

-2 (%)

| [-Ve sign means emptying]
Waste pipe will empty the full cistern in
10 min.

%,
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Time, Speed & Distance

Time term ‘Tirhe’ and ‘Distance’ are related to
the speed or velocity of a moving object.

SPEED:

We define the speed of an object as the distance

travelled by it in per unit tlme interval. It is

obtained by dividing the distance covered by the
' object by the time it takes to cover that distance.

Thus,

Distance Travelled

Speed/velocity = —

peed/velocity Time taken

Notes: O
1. |f the time taken is constant, the

travelled is proportional to the spded, that is

more the speed; more the d travelled

 inthe sametime.

2. Ifthe speed is constant, thedistance travelled
is proportional to the time taken that is more
the distance travelled; more the time taken
‘at the same speed.

3. Ifthe distance travelled is constant, the speed
is inversely proportional to the time taken, that
is, more the speed; less the time taken for
the same distance travelled.

Distance

1. S
pe Time

ed =

2. Distance = Speed xTime

sttance
3.
Spee%
Units of rement

nerall\?& distance is measuyred in

kilo measure time in hours and speed
ter per hoyr and is written as km/hr; and

@wce is measyred in metres then time is
n

second and speed in metre per second

Q(d is written as m/sec.

Conversion of Units

1000 meter - i mjsec.
60 x 60 seconds ~ 18

km/hour =
1
im/sec = —g km/hr
5
Thus, x km/hr = | x X T§ m/sec.

and , xm/sec = (x xlgj km/hr

Example 1: Raman can cover a distance of 30 km
in 3 hours in his bicycle, calculate the speed of
Raman.

© MADE EASY
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Solution: Concept of Acceleration ,
Disance Covered 30 Accelaration is defined as rate of change of
Speed = = — = 10km/hr speed. ,

Time taken 3

Example 2: Sanjeev can cover a distance of 250
km by travelling at the speed of 50 km/hr. Find
the time taken by him to cover the distance.
Solution:

Example 3: A train running at a speed of 90 km/hr
passes a pole on the platform in 20 seconds. Find
the length of the train in meters.
Solution:

Speed of the train = 90 km/hr

5 v
=90XT§ =25 m/s

Length of the train = speed of the train x

, K ina th | 25 % 20 Qﬁw is the accelaration induced by gravitational
Caoom e XQ ull of earth g = 9.8m/s2.

=500 m.
Relative Spee@

CASE I: Same Direction Q |
When objects are mo i me direction
refative speed is equal ference between

speed of two objects.

Relative speed:
S,
—_—

Case -ll: Opposite Direction
(face to face)/ (back to back)
When objects are moving in opposite direction
facing each other then
Relative speed = (S, + S,)

8y % (facetoface)
&S 8 5 (back to back)

Accelaration ca be positive (speed increases) or
negative (speed decreases); also known as
deceleration

Final Speed - Initial speed
Time Duration

Accelaration =

The unit of accelaration is m/s2.

For instance, if a body has an initial speed of
10 m/s? and speed increases to 20 m/s2 within
4 seconds then

Accelaration = =2.5m/s?
~ Final siewﬁal speed + Accelaration xTime
ration due to gravity
V=1U+gt
Where:
U = initial speed

V = final speed
g = accelaration due to gravity and
t = time taken

1
= — gt2
S—Ut+lzgtb

where S = distance covered

Application of time speed & distance
A. Problems on Trains
Trains are a special case in questions related
to time speed and distance because they
have their own theory and situations.
The basic relation for trains problem is same
speed x Time = Distance _
The following things need to be kept in mind
before solving questions on trains

MADE EASY
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‘(@) when the train is crossing a moving object,
the speed has to be taken as reltive spéed
of the train with respect to the object. Al the
rules for relative speed will apply for
calculating relative speed.

The distance to be covered when crossing
an object, wherever a train crossess an object
will be equal to :

Length of train + length of object

Thus, the following cases will yield separate
equations, which will govern the crossing of
the object by the train.

For each of the following situations the
following rotions have been used :

S; = Speed of train

L; = Length of train

S = Speed of object

L, = Length of object

t = time taken

Case I: Train crossing a stationary object
(pole, standing human being etc.) without
length

‘ : 5; |

- Case I1: Train crossing a stationary @hﬂ

: |ength : (eg— plateform, Rail@ etc)
- L"_T +

- Case llI: Train crossing a movmg object without
_ length.
— In opposite direction:

S
(St +S,)

—» In same direction:

Ly

Ll

Case IV: Train crossing a moving object with
length:
In opposite direction.

LT+L

Sy + S
—> Insame direction

LT+L
= 5,-s,

Example 1: Atrain crosses a pole in 15 seconds
If the length of the train is 300 metres, find the

speed of the train.

L 2
So ?y= —%=20m/sec

Solution:

t

p$2: Two trains of length 120 mefres and

etres are running on parallel lines in opposite
lirections with the speed of 35 km/hr and 55 km/hr
respectively. In what time will they pass each other.

: Ly +L,
Solutions: t= L2
Solytion St ey
here S; + SO = 35 + 55 = 90 km/hr

5
90 x—=25m/se
*1g fsec

5
90x1—8——25m/s

120+ 80 ZGO = § seconds
25 ‘ '

oooo
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Boats and Streams

The problems of boats and streams are also
dependent on the basic equation of time, speed
and distance.
Speed x Time = Distance.
The speed of Boat is let Sg
The speed of stream is Sq
The speed of movement of boat is dependent
on whether the boat bood is moving in which
directions
(@) Instill water Sg = 0
Speed of Boat = S
(b) While moving upstream (or against the
flow of the water), the speed of movement
is given by S, = Sy - S
(c) While moving down stream (or with the
flow of the water), the speed of morement
is given by
Sp = Sg + Sg

>
>
2

Solved E )
1. Walking at 3/4 of hj Qpeed,Ankur is

16 minutes late in ing his office. The
usual time taken by him to cover the distance
between his home and his officg is

(8) 48 minutes (b) 60 minutes

(¢) 42 minutes (d) 82 minutes

Ans. (a)

Speed xTime = Distance

SxT=D

here S is changed to %5 so T must be

changed to —;':T to keep D constanti.e.

Now %T=T+16

SO%T=16;T=48

Sanjay and Naveen travel the same distance
at the rate of 6 km per hour and 10 km per
hour respectively. If Sanjay takes 30 minutes
longer than Naveen, the distance travelled by
eachis

( a) 6km (b) 10 km
) 7.5 km ) 20km
Ans (c)

:\; hour

= —_75km

1.1
é —_?6'2 =D |5770)72
oooo 02

3. Two trains, Calcutta Mail and Bombay Mail,

start at the same time from stations Calcutta
and Bombay respectively towards each other.
After passing each other, they take 12 hours
and 3 hours to reach Bombay and Calcutta
respectively. If the Calcutta Mail is moving at
the speed of 48 km/h. the speed of the
Bombay Mail is /

(@ 24 km/h (b) 22km/h
(c) 21 km/h (d) 96km/h
Ans. (d)

Calcutta  Bombay
— | =
meeting point

/%

S,
in this case — = =%
S

g

3. 4 BB 1 S, = 96 km/h
Sex2T=D S, Jiz 2 2 =96 kmh
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Walking at 3/4 of his normal speed, a man

; V. V,V.
takes 2(1/2)hours more than the normal time. (@) V2+1.\2/€/ (b) V?—fézv
Find the normal time. 1ot zren
(@ 7.5h (b) 6h WY, 3,
Ans. (2) | V, +2V, vV, +2V,
S xT = D {costant) Ans. (¢)
3.4 Total Distance
"SX""T-:D € = ————— e
2473 Average speed Total Time
4 5
Now §T—T+'2" - 3D - 3 - 3V1V2
D . D D 1.2 2V+V,
e o
T—§-75h v, YT,
. What is the time taken by Rohan to cover a 8. Narayan Murthy walking gtaspeed of 20 k'm/h
: . . reaches his college 1Q minutes late. Next time
distance of 360km by a motorcycle moving he increases his \by 5 km/h. but finds
?;)a fgied of 10 mf s(b) . that he is still lat&\DW4 minutes. What is the
©) 8h ( d) 6h distance o@o&lege from his house.
 Ans () 7 (a) 20 (b) 6 km
' _ ©) (d) None of these
18 :
10m/s=10x—'—=36km/h N
5 stance be D km
, Distance _ 3 g D 10
Time = ———— = — o=
Speed 5 207w )
. Rajdhani Express travels 650 km in D T 4
another 940 km in 10 h. What is the a also 5==1+%% @)
speed of train? from (1) and (2) we get
(@) 1590km/h b
() 106 kmh (d) , C Dx—= L
Ans. (c) 100 10
" Total Distance Travelled 100
A : 3 d = g E R et
verage spee Total Time taken D 10 10km
650 + 940 _ 9. Jayshree goes to office at a speed of 6 km/h
=——— = 106 km/h and returns to her home at a speed of 4 km/
15
: h. If she takes 10 hours in all, what is the
. Acar travels from A to B at V, km/h, travels distance between her office and her home?
back from B to A at V, km/h and again goes (8) 24 km (b) 12km
back from A to B at V, km/h. The average (©) 10km (d) None of these
speed of the car is : Ans. (a)
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Let the distance be D km then

D D. 1 1

10

D= = 24 km

(P_) (a) 600 (b) 2500
12 (c) 3600 (d) 5000
10. A motor car does a journey in 17.5 hours, Ans. (c)
covering the first half at 30 km/h and the, Total Distance covered = 45 x4 = 180 km
second half at 40 km/h. Find the distance of 180000
the journey. Number of Poles = = 3600
(@) 684 km (b) 600 km _
() 120 km (d) 540 km 13. Two tains A and B start simultaneously in the
Ans. (b) opposite direétion from two points Aand B
Here Total time = 17.5 hours and arnv estinations 9 and 4 hours
let total Distance be 2 D km respectl er their meeting each other.
tr é does the second train B travel if
D D
then %+Za =175 theYirgt*train travels at 80 km per hour.
60 km/h (b) 100 km/nh
1 1 ) (c) 120 km/h (d) None of these
D|l==+-——=|=175 \r
30 40 Ans. (c)
N
" i »

7 P
Dx—— _
120 17.5 3O
5 17.6x120 0
7
D=300km Q
Total Distance = 20N km

11. Mamsh travels a qertam distance by car &
the rate of 12km/h and walks back at the ratr
of 3 km/h. The whole journey took 5 hours.
What is the distance he covered on the car?

12. A railway passenger counts the telegraph

poles on the rail road as he passes them.
The telegraph poles are at a distance of 50
meters. What will be his count in 4 hours, if
the speed of the train is 45 km per hour.

A _ Meeting point .
S T
oA 80_2
s, 9 S, 3

S, = 120 km/hour

(@) 12 km (b) 30km 14. A journay of 192 km takes 2 hours less by a|
(c) 15km (d) 6 km fast train than by a slow train. If the average
Ana. (a) speed of the slow train be 16 kmph less than
Let Distance be D km that of fast train, what is the average speed
D D . of the faster train. ’
St3=" DE§+§)=5 (8) 32kmph (b) 16 kmph
(c) 12kmph (d) 48 kmph
D= 5"512 12 km Ans. (d) -
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et speed of fast train be $ km/hour then

"r_ / _81?12_6 - % =2 (N for the next one kilometre What is the average -
it U speed of the train,
Thls.t)‘/pe of questions can be directly solved (@) 48 kmph (b) 50 kmph
by going through option () 80kmph (d) None of these
hearg using equation (1) and puting options. Ans. (d)
We.get § = 48 km/hour Distance covered
’ . A passenger train takes 2 h less for a journey Average Speed = Time tai;eir}
of 300 kilometres if its speed is increased by 141 '
5kmph over its usual speed. Find the usual =3 .. 2x120x40
speed. | 20730 120+40
o (@) 10kmph - (b) 12kmph
r (c) 20kmph (d) 25kmph = 60 km/hour
. Ans. (d) 18. A car travels 1/3 of the distance on a straight
| 300 300 _ 0 road with a vel km/h, the next 1/3
S S+5 with a velocity km/h and the last 1/3
going directly. through opnons and using it a‘veiowo/foo km/h. What lgthe ave;age
equation (1) we get velocxw car for the1v(\;hsle_ ronurney.
S = 25 km/hour Egi hy krr:jh

A plane left half an hour later than the
- scheduled time and in order to reach. its

destination 1500 kilometre away in time, it \‘I

to increase its speed by 33.33 per cen

- its usual speed. Find its increas
(@ 250 kmph (b) 500km;®
“(c) 750kmph

-Ans. (c) @
- of normal spegd

3.33% =

, o 0.t
1« S 2
a
3 500 1500 1 0
438 S 2 A

oing through option and (1) we'get
# 750 km/hour

%m/h
Qﬂs (a)

17. A train moves at a constant speed of -

120 km/h for one kilometre and at 40 kmph

Distance Covered
Time taken

Average speed =

Db
33

D
=X
3

.P

3 _ 3
D1 1, 1.1
3 60 20 10 60

g1
20
= 18 km/hour

1

D, +
3 10

. Walking at 3/4 of his usual speed, a man is

16 minutes late for his office. The usual time
taken by him to cover that distance is

(@) 48 minutes (b) 60 minutes

(c) 42minutes (d) 62 minutes

Ans. (a)

S xT = Distance (constant)

3 4
2Sx—~T=
4_><3 D

4
Time has become 5 T,
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20,

21.

4
Now 3 T-T = 16 minutes

T = 48 minutes

Two trains for Patna leave Delhi at 6 a.m. and
6.45 a.m. and travel at 98 kmph and 136 kmph
respectively. How many kilometres from Delhi
will the two trains meet?

(a) 262.4 km (b) 260 km
(c) 200 km (d) None of these
Ans.(d)

Delhi Patna

Distance travelled by 1st train in 45 minutes

=98x£—5— =73.5 km=—1—41km

60 2
Relative speed = S, - S, = 136 -98 = 38 km/hr
Time taken to cover 73.5 km is

735 147 147
= ——=——hour

38 2 76

N O
Distance = 17%7><98 = 189.55 3

Total distance = 73.5 + 189,55 =

X and Y are two stati @ km apart. A
train starts from X a@ gys towards vy at
the rate of 25 km/h. Another train starts from

y at the 35 km/h. How far from x they will
cross each other

3 Kin approx

(@) 250 km (b) 300 km
(c) 450km (d) 475km
Ans. (a)
X 600 km - y
| —_— — |
25km/h 35km/h
Time taken to meet each other
600
= =10 h.
35+ 25

Distance from x = 10 x25 = 250 km

22. A motorboat went downstream for 28 km and

immediately returned. It took the boat twice
as long to make the return trip. If the speed
of the river flow were twice as high, the trip

~downstream and back would take 672

minutes. Find the speed of the boat in still
water and the speed of the river flow.

(@) 9 km/h, 3 km/h (b) 9km/h, 6km/h

(c) 8km/h, 2 km/h (d) 12 km/h, 3 km/h
Ans.(a)

Let speed of boat be Sy

Speed of stream = Sg

then 28 _ 28
S5 - ss\éa + S5
also 28 4 28 = 672 minutes

9 km Sq=3km

s Sg—Ss
% directly by option
23. A train-requires 7 seconds to pass a pole

while it requires 25 seconds to cross a
stationary train which is 378 metres long. Find
the speed of/the train.

(a) 75.6 km/h (b) 75.4km/h

(c) 76.2km/h (d) 21km/h

Ans. (a) L
To cross a pole

fe Ly _ length of train
St speed of train

7=k (1)
T

, , Ly +L
also to cross a stationary train t = T—Si

>T
Lg = length of stationary train

from(1)and (2)

MADE EASY
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TXST =LT
25 xS, = L; + 378
185, = 378

S;=21mfs =21 x 35§= 75.6 km/h

4. A boat sails down the river for 10 km and
- then up the river for 6 km. The speed of the
river flow is 1 km/h. What should be the
minimum speed of the boat for the trip to take
a maximum of 4 hours?

(@) 2kmph (b) 3 kmph
(¢) 4 kmph (d) 5kmph
Ans. (c)
- Dy D,
_ + —=— = 4 hour
SB + SS SB —Ss v
10 6
+ -=4hour (1
SB +1 SB -1 P ( )

going by option and (1) we get
= 4 km/hour

5. Two trains are running on parallell lines inthe
same direction at speeds of 40 kmph and
20 kmph respectively. The faster train cros

length of the faster train is

(@) 200 metres (b) 185 metres

(©) 225metres  (d) 2i6qet]

Ans. (a) ’
t = time required

ST "'So

S;-S, =40-20 = 20 km/h

("

=2Oxi=§99—m/s

18

L L
now t = 50 = 36 = 50
. 9 9 .
So, L, = 200m

26. The speed of the boat in still water is
12 km/h and the speed of tHe stream is
2 km/h. A distance of 8 km, going upstream,
is covered in
(@ 1h
(c) 1h12min
Ans. (d)

(b) 1h15min
(d) None ofthese -

t=

SB _%, (upstream)

g i——8— 60 =48 min

“12-2°10 10
27. A boat goes 15 km upstream in 80 minutes.
The speed of the stigam is 5 km/h. The speed
of the boat in sti is
(@) 16.25km/ (b) 16 km/h

(¢ 15k% @) 17 km/h

D
% Ss (upstream)

N

Sg = 16.25 km/h

28. In a stream, B lies in between A and C such
that it is equidistant from both A and C. A
boat can gofrom AtoBand backin6h 30
minutes while it goes from Ato Cin 9 h.
How long would it take to go from C to A?

() 3.75h (b) 4h
(c) 4.25h (d) 45h
Ans. (b): *° '
¢
111
b
A

. MADE EASY
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let AB =D km then
BC =D km
AC = 2D km

D _, D _18
Ss-Ss Sg+Ss 2

2D

=9 2
D 9
So 52— 5% =% @)
" from (1) and (3) we get
9, b .18
2 S+Sg 2
D —
SB +SS
to go from C to A it takes
2D = 4 hours
Sg +Sg

29. Two trains are travelling in the same directign

at 50 km/h and 30 km/h respectivel c
faster train crosses a man in the slo

18 seconds. Find the length of theg,fast
(@ 0.1km (b) 1k
() 1.5km (d)

Lyl

Ans. (a) | @@7 :

50 - 30 = 20 km/hr = 50/9 m/s

train.

t

g T
now‘8—50/9

Without stoppage, a train travels at an
average speed of 75 km/h and with stoppages
it covers the same distance at an average
speed of 60 km/h. How many minutes per
hour does the train stop?

(@) 10minutes  (b) 12minutes

(c) 14 minutes (d) 18 minutes

= Ly =100m

30.

32. Alazy man can row upstream at 16 km/h and

(@) 19 (b) 14
(c) 17 (d) 18
Ans.(a)
~ Man'’s rate in still water
here  Sg-Sg=16
Sg + Sg = 22km
So,  Sy= 18422 _ 9 kmyr

‘and to cover a distance of 60 km train will

. A boat rows 16 km up the stream and 30 km

. A man can row 30 km upstream and 44 km

Ans. (b)
Speed of trains are 75 km/h and 60 km/h.

take 60 minutes in second case (with i
stoppage) while without stoppage it wiltake 1§

99 = 48 minuts
75

So, stoppage = 12 minutes

down stream taking 5 h each time. The
velocity of the current
(@ 1.1km/h (b) 1.2 km/h

(¢) 1.4km/h s (d) 1.5km/h
Ans. (c) \

16 = 555 - 5 ¢
30=5S,+5S

14=10S,
Sg = 1.4km/hr

downstream at 22 km/h. Find the man’s rate
in still water (in kmph.).

downstream in 10 hours. It is also known that
he can row 40 km upstream and 55 km
downstream in 13 hours. Find the speed-of
the man in sill water:

MADE EASY
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36.

34,

35.

(@ 4km/h
(¢) 8 km/h
Ans. (c)

(b) 6 km/h
(d) 12km/h

30 44

, + =10 also
S-S5 Sp+Ss

then
30x+ 44y = 10 (1y
40x + 165 = 13 4]
By solving we get
Sg = 8 km/hr.
In a stream that is running at 2 km/h, a man
goes 10 km upstream and.comes back to

“the starting point in 55 minutes. Find the speed

of the man in still water.

(@) 20 km/h (b) 22 km/h
(c) 24 km/h (d) 28 km/h'
Ans.(b) :

10 10, 10 65 M

Sg-2 Sg+2 60 12

on solving eg (i) we get
Sg = 22 km/hr

A man goes down stv%?}x km/h and
upstream-at y km/h. The sp8€d of the boat in
still water is ,

(@ 0.5(x+y) (b) 0.5(x~vy)

) x+y (d) X =y

Ans. (a)

Speed of Boat

( Upstream + Downstream)

X+y
= 0.5(x
2 (x )

A motorboat went down the river for 14 km
and then up the river for 9 km. It took a total

37.

38.

of 5 hours for the entire journey. Find the sp'eed
of the river flow if the speed of the boat in still
water is 5 km/h.

(@ 1 kmph (b) 1.5 kmph
(¢) 2kmph (dy 3kmph
Ans.(c)
14 9
- + — = 5
5 FSS "'SS

using equation and going by option we get
Sg = 2km/hr

A motorboat whose speed in still water is
10 km/h went Q%Wsttream and then
returned to its\%' g point. Calculate the
speed of@a; ow if the round trip took of

(b) 4 km/h
/h (d) 8 km/h

91 _, 9
10+S8g 10-Sg
Sq = 3 kmyhr.

=20

A motorboat whose speed in still water is.
15 kmph goes 30 km downstream and comes
back in a total 4 hours 30 min. Determine the
speed of the stream.
(@) 2kmph (b) 3 kmph
(¢) 4 kmph (d) 5kmph
Ans.(d)

Sg = 15 km/h

D =30km

9 30 . 30
t= —hr= — +— =
2" 1545, T 15-5s

Sg = 5 kmph
aoon

RIS R(e]
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] | Practice Exercise: |

1. Ramesh crosses a street 600 m long in
5 minutes. His speed in km/hr is
(@) 8.2 (b) 7.2
{c) 9.2 (d) None of these

2. A train 100 metres long passes a bridge at
the rate of 72 km/hr in 25 seconds. What is
the length of the bridge?

(&) 400m (o) 17 m
{c) 600m (d) None of these

3. Atrain passes arailway bridge 150 m long in
18 seconds. If the train is running at a speed
of 60 km/hr., then the length of the train in
metres is
() 160m
(¢) 180m

(b) 150m-
(d) None of these

4. Sound travels 330 metres a second. |
sound of a thunder-cloud follows the flas

10 seconds. The thunder-could I8
distance of 6
(@ 3.7km (o) 3.50kmp"

(¢) 3.3km these

5. The wheel of an'engi S 3% metres in

circumference and makes 4 revolutions in
2 seconds. The speed of the train is

(@) 27 km/hr (b) 31 km/hr

{c) 35 km/hr (d) None of these

6. A person covers half of his journey at 30 km/
hr and the remainning half 20 km/hr. The
average speed for the whole journey is '
(@) 25km/hr (o) 28km/r
(c) 32km/hr (d) None of these -

7. AandBare two_towné‘;.LA car g’des‘ fromAto. -

- Bataspeedof 64 km/hr and retumnstoAat
a'slower speed. If its average speed for the

“

" reachesB 2

whole journey is 56 km/hr; it returned with
speed

(@) 52.54 km/hr
(c) 49.78 km/hr

(b) 47.74 km/hr
(d) None of these

8. On atour aman travels at the rate of 64 km

an hour for the first 160 km, then travels the
next 160km at the rate of 80 km an hour. The
average speed in km per hour for the first
320 km of the tour is
(@) 81.13km/hr
(c) 71.11km/hr

(b) 73.11 km/hr
(d) None of these

9. Rakesh sets out tg.cycle from Delhi to Mathura
and at the s%ve Suresh starts from

Mathura to After passing each other
they cc@p}\c}e&heir journeys in9and 16 hours,
t

respectivelf. At what speed does Suresh
C?F?akesh cycles at 16 km per hour?.
km/hr (b) 18 km/hr
14 km/hr (d) None of these

. A car during its journey travels 30 minutes at
- a speed of 40km/hr, another 45 minutes at a
speed of 60 km/hr, and 2 hours at a speed of
70 km/hr. The average speed of the car is
(a) 68 km/hr (b) 65 km/hr
(c) 70km/hr (d) None of these

3 ‘
11. By walking at 2 of his usual speed, a man

reaches office 20 minutes later than usual.
His usual time is
(@) 65 minutes
(c) 70 minutes

(b) 60 minutes
(d) None of these

12. A{ car start from A for B travelling 20 km an

hour. 1—1— hours later another car starts from

A and travelling at the rate of 30 km an hour

1
| 2
the distance from Ato B

hours before the first car. Find

MADE EASY
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(@) 280km
(c) 240km

(b) 260 km
(d) None of these

13. A train dpes a journey without stopping in
8 hours. If it had travelled 5 km an hour faster,
it would have done the journey in 6 hours
40 min. What is its slower speed?

- (@) 35km/hr (b) 25km/hr
(¢) 40km/hr (d) None of these

14. Without any stoppage a person travels a certain
distance at an average speed of 42 km/hr and
with stoppages he covers the same distance
at an average speed of 28 km/hr. How many
minutes per hour does he stop?

(@) 25 minutes (b) 30 minutes
(¢) 20 minutes (d) Noneof these

15. A train passes through a telegraph post in
9 seconds moving with a speed of 54 km per
hour. The length of the train is
(@ 135metres (b) 145 metres
(€) 125metres (d) None of these

~ 16. A train 50 m long passes a platfkorm 100 r;Q

long in 10 seconds. The speed of the train ir
m/sec. is é

(@ 25 b) 15

of 90 km/hr. How many's s will it take
cross a 200 metres longtrain running in the
same direction at a speed of 60 km/hr?

(@) 70sec. (b) 60 sec.

(c) 50 sec. (d) None of these

18. Two trains are running in opposite directions
with the same speed. If the length of each
-train is 135 metres and they cross each other
'in 18 seconds, the speed of each train is
(@) 29 km/hr (b) 35km/hr
(c) 27 km/hr {(d) None of these

(b) ‘ b
() 35 (d) None @
17. Atrain 300 metres long is @ aspeed

19.

20.

21.

23.

Two trains are moving in the same direction
at 50 km/hr and 30 km/hr. The faster train
crosses a man in the slower train in18
sgconds. Find the length of the faster train.
(@) 120m '

(b)y 110m
(c) 100m (d) None of these

Twotrains, 130 mand 110 m long, while going
in the same direction, the faster traintakes
one minutes to pass the other completely. If
they are maving in opposite direction, they
pass.each other completely in 3 seconds.
Find the speed of each train.

(@) 42m/sec., 38m/sec.

(b) 38m/sec., 36m/sec.

(¢) 36m/sec., 42m/sec.
(

d) None of thesif\; '
Two stations\a B are 100 km apart on a

straightline. Ope train starts rom Aat 7 A.M.
an owards B at 20 km/hr speed.

tRér train starts from B at 8 AM. and
towards A at 25 km/hr. speed. At what

&

-
(c

e will they meet?
a) 10.30 AM.
) 10AM

by 11 AM
(d) ‘None of these

-22. Two trains start at the same time from Mumbai

and Pune and proceed towards each other at
the rate of 60 km and 40 km per hour.
respectively. When they meet, it is found that
one train has travelled 20 km more than the -
other. Find the distance between Mumbai and
Pune.

(@ 150 km
(c) 120 km

(b) 100 km
~(d) Noneofthese

A boy takes as much time in running
12 metres as a car takes in covering
36 metres. The ratio of the speeds of the boy
and the car is

(@ 1:3 (b) 1:2

) 2:3 ;
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24.

A and B are two stations. A train goes from A

"to B at 64 km/hr and returns to A at a slower

25.

26.

27.

28.

speed. If its average speed for the whole
journey is 56 km/hr, at what speed did it return’
(@) 48 km/hr (b) 49.77 km/hr
(c) 30km/hr (d) 47.46 km/hr

Excluding stoppages, the speed of a bus is
54 km/hr and including stoppages, it is
45 km/hr. For how many minutes does the
bus stop per hour?

@ 9 ' (b) 10

() 12

Ramesh sees a train passing over 1 km long
bridge. The length of the train is half that of
bridge. If the train clears the bridge in
2 minutes, the speed of the train is

(@) 45 km/hr (b) 43 km/hr

(c) 50 km/hr (d) None of these

Amit started cycling-along the boundaries

of a square field from cover point A. A fter
half an hour, he reached the corner point C

diagonally opposite to A. If his s
was 8 km/hr, what is the area of thé™i

square km

o N
) 8 Q

SET. 7))

(d) Cannot be determi

(b

A motor cyclist goes from Mumbai to Pune, a
distance of 192 kms, at an average speed of
32 km p.h. Another man starts from Mumbai

1
by car, 25 hours after the first and reaches

Pune half an hour earilier. What is the ratio of

29. A person sets to cover a distance of 12kmin

3
45 minutes. If he covers Z of the distance in

2
3 rd time, what should be his speed to cover

the remaining distance in the remaining time?
(@) 16 km/hr (b) 8 km/hr
(c) 12km/hr (d) 14 km/hr

. A train 110 metres in length passes a man

walking at the speed of 6 km/hr. against it in
6 seconds. The speed of the train in km per
hour is

) 60 km/hr (b)y 45 km/hr

) 50 km/hr \: (d) 55km/hr

\/Soluhons
v

1. ;& b)
~ Distance travelled

pee _, Time taken

= (—)m/sec
5x60

(600 18
5x60 5

)km/hr = 7.2 km/hr.

. Ans. (a)

Distance travelled by the train in 25 seconds
at 72 km/hr.

= 72X = x25=500 m
18
Length of the Bridge = 500

train
=500 - 100 = 400 m.

- length of

the speed of the motorcycle and the car? . Ans. (b)
(@ 1:2 (b)y 1:3 Let the length of the train be x m.
(c) 10:27 (d) 5:4 Total distance covered by the train
= (x + 150)m
MADE EASY
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Speed of the train = 60 km/hr

5
= 0X—=
6><18

' Since, Distance = Speed xtime

x+ 150 = 5—30- x 18 = 300

S0 m/sec
3

or, x=2300-150= 150 m.
Length of the train = 150 m.

. Ans. (c)
Distance of thunder-cloud
= distance travelled by sound in 10seconds
= (330x 10 ) metres
= 3.3 km.

. Ans. (a)
Distance covered in 2 seconds
15 4
= —x4 =15m.
4

_ Distance _15

Speed
e

m/sec

- (1_5. X E) km/hr = 27 km/hr.
2 5 _4
,
S

= 25 km/hr.

. Ans. (a)
Here, 81 =30and S, =20

Average speed = (

_2x30x20
T 30+20

. Ans. (c)
Let the speed on the return journey be x km/hr.

Then, 56 = (—Z—S-f?—) -

2X64Xx
64+ x

7 (64 + x) = 16x or 9x = 448

'

X = 51491_8 = 49.78 km/hr,

8. Ans. (c)
Here, 8, = 64 and S, = 80.
. Average speed
) (28132J_ 2x64x80
T\s4+8) 7 64+80
= 71.11 km/hr.
9. Ans. (a)
Rakesh's speed Q/ﬁ___\ﬁ—é:ﬂ
Suresh'sspeed [T, 9 3

3
Suresh’s speed = Z Rakesh'’s speed

=§-><16 =
4

10. Ans. (a) \é

2

o0 and s, = 70.
he average speed of the car

_ S48, Th+85T5
T1 +T2 '|"T3 ‘

30 45
g

= 63 km/hr.
11. Ans. (b)

a_3
Here, change in time = 20 and 5=

We have, change intime

= (P_ - 1) xoriginal time
a

Change in time

E

= Qriginal time =

- MADE EASY
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= ——E— = 60 minutes

51

12. Ans. (c) .
Here, difference in speed = 30-20 = 10.

difference in time = 2—1- + 1-1- =4
2 2

and product of speed = 20 x 30 = 600.
We have,

Product of speed _ difference of speed
d " difference of time

Diff. of time )

d = product of d x| ————
= procuict o shee ><(Diff. of speed

600 x A = 240km
10

13. Ans. (b) ,
Let the slower speed = s km/hr.
Since the distance travelied is same i

the cases therefore, 3 ,

S; S
A= g xTy=s,x
T T

= sx8=(s+5)x%

= 24s=20(s+5)

3

_ Length of the train
" Total time taken in crossing the post

Length of the train = Speed of the train
x Time taken in crossing the post

5
={54x—Ix9=135m
( xm) B

16. Ans. (b)
We have, speed of the train

Length of the train + Length of the platform
~ Time taken in crossing the platform

*
17. A }\/
erefL,"=300m, L, =200 m,
0 km/hr and s, = 60 km/hr

S
8y~ 8,= 90-60 = 30 km/hr = 30 ST m/s

Li+L, 300+200

Time taken = P 5
1752 agx-
*38
= 500x 18 = 60 sec.
30x5
18. Ans. (c) v

Let the speed of each train be xm/sec
We have, L, = L, = 135m

s = 25 km/hr. and S, = §, = xm/sec
14. Ans. (c) , Ly+L,
Here, s, = 42and s, = 28. Therefore time taken = __81 35,
. _S4—S, 42-28
Stoppage time/hr = y e = 18= 135+135
xX+x
1
= 3 hour = 20 minutes . 70 m/s
o ¥=ox18
15. Ans. (a) 07 18
Speed of the train = 0 x—km/hr =27 km/hr.
2x18 5
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19. Ans. (¢)

Relative speed = (50 - 30)km/hr = 20 km/hr

—(20x18J-(9)m/se?c.

Distance covered in 18 sec at this speed

=(18x%9)m = 100 m.

Length of faster train = 100 m.

20. Ans. (a)
~ Speed of the faster train

} (L1 +L_2) T,+T, _(1SQ+110)(60+3)
2 T, 2 60x3

= 42 m/sec.

Speed of the slower train

(L1+L2)X T1—T2 r
2 T,

130+110\/60-3
—( 5 )(GOxs)-SSm/sec

21. Ans. (d)

_Time from 7 A.M.'to 8AM. =1 h%SO

Therefore, time of their meeting

=(9i§i)hr _=,(10<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>