CHAPTER
4

In this chapter, you will:
¢ Understand the concept of number system with

¢ Understand the hierarchy of arithmetic ope
tions — BODMAS rule

¢ Learn about various divisibility rules and
applications

*  You will understand all about fa
number including: m
= Finding the number of facto
= Number of ways of expressi

number as a product of

= Sum of all the factors of a

mbe 0
= Product of all the f; fa HLQ
g a numbenas

=  Number of ways*of
product of twQ co-primes
= Number of co-primes to N,

than N

different types of numbers and their classiﬁcati%

L 4

NUMBERS is. one of thel mest important topics
required for, competitive) entrance exams. In this
chapter, we have put tegether a number of models
of problems<—mainly, based on various problems that
have been appearingiin different exams.

(1 BASIC ARWHMETIC OPERATIONS

Addition is the most basic operation. We have an intui-
tive understanding of the operation. Itis the process of
finding out the single number or fraction equal to two
or more quantities taken together. The two (or more)
numbers that are added are called addends and the
result of the addition is called the sum. For two num-
bers A and B, this is denoted as A + B.
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Numbers

s to N, that Are Less than N
lifferent methods to calculate
N of some numbers such as:
= Factorization method
Q Division method for H.C.F
about the L..C.M and H.C.F models
r successive division

quire skills to find the index of the greatest
Opower of a number in N!

Understand how to calculate the last digit and
the last two digits using cyclicity/pattern method
e Learn about Remainder Theorem and its
applications
¢ Familiarize yourself with useful theorems to calcu-
late remainders of complex expressions such as
= Binomial Theorem
=  Fermat’s Little Theorem
Wilson’s Theorem

Subtraction is the process of finding out the quan-
tity left when a smaller quantity (number or fraction) is
reduced from a larger one. This is called the difference
of the two numbers. The word difference is taken to
mean a positive quantity, i.e., the difference of 10 and
8 is 2. The difference of 8 and 10 is also 2. This is also
referred to as the remainder.

Multiplication is repeated addition. The number
that is added repeatedly is the multiplicand. The
number of times it is added is the multiplier. The sum
obtained is the product.

For example, in the multiplication 3 x4 =12, 3 is the
multiplicand, 4 is the multiplier and 12 is the product.

Division is repeated subtraction. From a given num-
ber, we subtract another repeatedly until the remainder
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is less than the number that we are subtracting. The
number from which we are subtracting the second one
is the dividend. The number that is subtracted repeat-
edly (the second one) is the divisor. The number of
times it is subtracted is the quotient. The number that
remains after we are done subtracting is the remainder.
Division can also be thought of as the inverse of mul-
tiplication. A/B is that number with which B has to be
multiplied to get A.

For example, in the division 32/5, 32 is the divi-
dend, 5 is the divisor, 6 is the quotient and 2 is the
remainder.

Involution (or raising to the power n) is repeated
multiplication. Therefore, a" is the the product of n
a’s. Here, ais the base, n is the index and " is the nth
power of a.

For example, a X a = a?, which is the second power
of aand ax ax a = a®, which is the third power of a.

Evolution is the inverse of involution. The nth root
of a number is that number whose nth power is the
given number. The root of any number or expression
is that quantity which when multiplied by itself the req-
uisite number of times produces the given expression.

For example, the square root of q, \/; whén miulti-
plied by itself two times, gives a; similarly, the eubéwroot

of a, ¥a when multiplied by itself three times, gives a.

All the above operations are performedtin Algebra
also. Algebra treats quantities just as Arithmetic does,
but with greater generality, for algebraic quantities
are denoted by symbols which may take anyvalue we
choose to assign them as compared to definité values
usually used in arithmetigoperations.

1 Rule of Signs

The product of two terms with like signsis positive; the
product of two terms with unlike signsis negative.

Example: —1 X'~ = +1; +1 x=1\= —1; +1 X +1 = +1;
-1x+1=-1

1 CLASSIFRCATION\@GF REAL NUMBERS

Real Numbers are classified into rational and irrational
numbers?

1 RationahNumbers

A number which can be expressed in the form p/q
where p and g are integers and ¢ # 0 is called a rational
number.

For example, 4 is a rational number since 4 can be
written as 4/1 where 4 and 1 are integers and the de-
nominator 1 # 0. Similarly, the numbers 3/4, -2/5, etc.
are also rational numbers.
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Recurring decimals are also rational numbers. A
recurring decimal is a number in which one or more
digits at the end of a number after the decimal point
repeats endlessly (For example, 0.333.., 0.111111...,
0.166666..., etc. are all recurring decimals). Any recur-
ring decimal can be expressedias afraction of the form
p/ ¢, and hence, it is a rational number. We will study
in another section in this ¢hapter the way to convert
recurring decimals into fractions.

Between any two numbers, there can be infinite
number of other rational numbers.

(1 Irrational Numbers

Numbers whichyare not rational but which can be rep-
resented by-points on the number line are called irra-
tional numbers. Examples\for irrational numbers are
V2, 335y 309, ete,

Numbers like 7,*¢ areralso irrational numbers.

Between any two, numbers, there are infinite num-
bers/of irrational numbers.

Another_way of looking at rational and irrational
numbers is<as follows:

Terminating decimals and recurring decimals are
bothrrational numbers.

Any non-terminating, non-recurring decimal is an ir-
rational number.

 Integers

All integers are rational numbers. Integers are classi-
fied into negative integers, zero and positive integers.
Positive integers can be classified as Prime Numbers and
Composite Numbers. In problems on Numbers, we very
often use the word ‘number’ to mean an ‘integer.’

(1 Prime Numbers

A number other than 1 which does not have any factor
apart from one and itself is called a prime number.

Examples for prime numbers are 2, 3, 5, 7, 11, 13,
17,19, 23, etc.

There is no general formula that can give prime num-
bers. Every prime number greater than 3 can be written
in the form of (6k+ 1) or (6k— 1) where kis an integer.
For the proof of this, refer to 4th point under ‘Some im-
portant points to note’ given later on in this chapter.

[ Composite Numbers

Any number other than 1, which is not a prime num-
ber is called a composite number. In other words, a
composite number is a number which has factors other
than one and itself.

Examples for composite numbers are 4, 6, 8, 9, 10,
14, 15, etc.
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NUMBERS 2.5

The number 1 is neither prime nor composite.

The only prime number that is even is 2.

There are 15 prime numbers between 1 and 50 and 10 prime
numbers between 50 and 100. So, there are a total of 25 prime
numbers between 1 and 100.

1 Even and Odd Numbers

Numbers divisible by 2 are called even numbers where-
as numbers that are not divisible by 2 are called odd
numbers.

Examples for even numbers are 2, 4, 6, 8, 10, etc.
Examples for odd numbers are 1, 3, 5, 7, 9, etc.

% NOTE

e Every even number ends in 0, 2, 4, 6 or 8.

e The sum of any number of even numbers is always even.

e The sum of odd number of odd numbers (i.e., the sum of
3 odd numbers, the sum of 5 odd numbers, etc.) is always.
odd whereas the sum of even number of odd numbers (i.e.;
the sum of 2 odd numbers, the sum of 4 odd numbers,
etc.) is always even.

e The product of any number of odd numbers is always|odd:

e The product of any number of numbers where there is*at

K least one even number is even.

1 Perfect Numbers

A number is said to be a perfect number if the sum
of ALL its factors excluding itself (but/including, 1) is
equal to the number itself.
For example, 6 is a perfect number because the fac-
tors of 6, i.e., 1, 2 and 3 add up t6 the number 6'itself.
Other examples of perfect numbers are 28, 496,
8128, etc.

1 HIERARCHY OFARITHMEMCOPERATIONS

To simplify arithmetic expressions, which involve vari-
ous operatiofis like brackets,sultiplication, addition,
etc. a partieular sequefice/of.the operations has to be
followed. 'For example, 2. 3 X 4 has to be calculated
by multiplying 3 with 4 and the result 12 added to 2
to givesthie final result'of 14 (you should not add 2 to
3 first to take thewresult 5 and multiply this 5 by 4 to
give the finalzesult as 20). This is because in arithmetic
operations, multiplication should be done first before
addition is taken up.

The hierarchy of arithmetic operations are given by
a rule called BODMAS rule. The operations have to
be carried out in the order in which they appear in
the word BODMAS, where different letters of the word
BODMAS stand for the following operations:
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FORMULA

Brackets

Oof

Division
Multiplication
Addition
Subtraction

r @
“rz2O0w

There are four types oftbrackets:
(i)  Vinculum: This i§ represented by a bar on the
top of the numbess. For example,

2 + 3 -4+ 3; Here, the figures under the vinculum
have to be calctilated as 4 + 3 first and the ‘minus’ sign
before 4 islapplicable to 7\Therefore, the given expres-
sion is equalo 2 + 3 =7 which is equal to —2.

(i), Simple brackets:"These are represented by ()

(i) Curlybrackets: These are represented by { }

(1iv) Square brackets: These are represented by [ ]

The brackets i an expression have to be opened in
the orderfofwinculum, simple brackets, curly brackets
and square brackets, i.e., [ { () } ] to be opened from
inside otitwards.

Aftenbrackets is O in the BODMAS rule standing for
‘of"which means multiplication. For example, 1/2 of 4
will.be equal to 1/2 X 4 which is equal to 2.

After O, the next operation is D standing for divi-
sion. This is followed by M standing for multiplication.
After Multiplication, A standing for addition will be per-
formed. Then, S standing for subtraction is performed.

Two operations that have not been mentioned in the
BODMAS rule are taking powers and extracting roots,
viz, involution and evolution, respectively. When these
operations are also involved in expressions, there is
never any doubt about the order in which the steps of
the simplification should be taken. The sign for root
extraction is a variant of the vinculum and for powers,
brackets are used to resolve ambiguities in the order.

[ RECURRING DECIMALS

A decimal in which a digit or a set of digits is repeated
continuously is called a recurring decimal. Recurring
decimals are written in a shortened form, the digits
which are repeated being marked by dots placed over
the first and the last of them, therefore,

g =2.666..... = 2.6 or 2.6;

%: 0.142857142857142857... = 0.142857
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0000
Exercise-2
1. 38 (i) 6, 23. 01 40. 7 57. 0,0 68. 13 85. (C)
2. (A) 8 24. 1 41. (A) 58. 28 69. 120,1, 86. (D)
3. ()1 (iii) 6, 25. 92 42. (D) 59. 10 315 7. (B)
(i) 7 or 32 26. (C) 43. 50 60. 72 70. ( )@ 88. (A)
19 10. 480 27. 2 44. (A) 61. (i) 6, 71. 3\ 89. 40
(ii)lor  11. 0 28. (C) 45. 210 16 72.& 90. 3
13 12. 600 29. 180 46. (C) (i) 4,8 734 ( 91. (A)
or 13. 4 30. (D) 47. 18, 648 62. 1 * Y9 WD) 92. (C)
17 14. (D) 31. 1 48. (D) 63. 38 \ﬁ (C) 93. (B)
4. 96 15. 1.7 32. 3 49. 43 64. (i) 10% . (D) 94. 10
5. 1 16. 6 33. (A) 50. (B) 36 77. (D) 95. (D)
6. (i) 36 17. (A) i 78. (B) 96. (A)
(i) 75 18. (i) 2 79. (A) 97. 2
(iii) 36 Gi) 1 i 80. (D) 98. 8
7. (i) 57 19. (D) 0!8 . (B) 99. (B)
(i) 07 20. 120 \ 77 100. 563,
8. 27 21. (C) 39 (D) 495
9. ()34 22 131 84. (C)
Exercise-3
L (y 16. (D) 75. (C) 89. 37
2. 60 17. (C) 76. 22122 90. (A)
3. 4 18. (A) 77. 8 91. 459
4. (D) 19. (B) 78. (D) 92. (C)
5.6 20. (D) 79. (C) 93. 249
6. (C) 21. 483840 80. 25 94. 5
7. (D) 22. 18 . 81. 8 95. 3
8. (A) 23. (D) . . , 82. 2 96. 88 or
9. (D) 24. (D) ® @ 83. 26 40
10. 26 25. (A) ( 69. (B) 84. 181 97. 837
11. (B) 26. 24 A) 9 70. 16 85. 0 98. 131
12. (C) 27. 87 %. C) . (B) 71. 12 86. (B) 99. (D)
13. (D) 98. 5 () 58. 1 72. 9 87. 77 or 100. 19
14. (B) 29. ( 44. 39 59. 5 73. 37 149
15. 3050 30. (@ 45. é 60. (B) 74. 2 88. 200
Exercise-4
1. (D) ) . 8 24. (A) 32. 663936 40. (C) 48. 1872
2. (B) i) =15 95. (C) 33. (B) 41. 1296 49. (B)
3. (C) 0 Al T (A) 26. 0 34. 7 42. (A) 50. 2
1.6 .3 9. 30 97. (C) 35. (C) 43. (A)
5. 124 12. @ 20. (B) 98. (A) 36. (D) 44. (D)
9 13. 21. 24 29. 1 37. (B) 45. 33
(% 14. 22. (C) 30. (C) 38. 26 46. (C)
@ Kf) 23. (A) 31. 2732 39. (D) 47. (B)
E se-b
1. (C) . (B) 17. (C) 95. (D) 33. (A) 41. (B)
2. (C) 10. (A) 18. (D) 26. (A) 34. (C) 42. (C)
3. (B) 11. (A) 19. (B) 27. (D) 35. (C) 43. (C)
4. (D) 12. (A) 20. (A) 98. (C) 36. (A) 44. (B)
5. (C) 13. (A) 21. (A) 929. (C) 37. (C) 45. (A)
6. (C) 14. (A) 22. (D) 30. (D) 38. (C)
7. (A) 15. (A) 23. (B) 31. (C) 39. (C)
8. (B) 16. (D) 24. (C) 32. (A) 40. (A)
o J
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EXERCISE-1

SOLUTIONS

101

Foundat

Difficulty Level-1

1.

. The sum of the alternat

x=56”+1=56"+ 17 which is divisible by 57 only when yis
odd (*+ @+ bVis divisible by a + bonly when Nis odd). ..
It is divisible by any factor of 57 only when y is odd.

.. Itis divisible by 19 when yis odd.

. The number of digits in the product must be at least the

number of digits in (10%) (10%) (10'!) and less than the
number of digits in (107) (10'%) (10'2).

.. The number has at least 27 digits and less than 30 digits.

. The L.C.M. of the given expression is 2% 3%x 52,
. The product of two or more even numbers is always even.

. Let the greatest number be N.

Let the remainder be 7. 93 — r, 131 — rand 188 — r must
be divisible by N

S 181 —7r— (93 —1) and 188 — r—
ible by N.

. 38 and 57 must be divisible by N.

Nis the greatest possible number satisfying tt@&uon
- N=H.CF. (38, 57) = 19. &

. 3827 — 112" = (382)" — (119" = (1444 Thl&
always divisible by 1444 — 121 = 13 e greates n

ber which divides it among the ic

s 13
artmg from“the units
gits start@w

1=24 + T ’s remainder of

digit=8+3+2+5+6+9=

the tens
digitis 7+ 1+ 7+y

the number is e x erof 33 — (24 +
Y =9-y This@ the nuer ivisible by 11.
Soy=9.
3200 ) As th the power of 3 is divisible
the same its’ digit as 3% ie., 1.
500 has an even 1
Its units’ di 1t

. Units’ digit of (32°%) (4°%%) is 6.

. The smallest four-digit number is 1000. If 1000 is divided

by 112, the remainder is 104.

112 -104 = 8. If 8 is added to 1000, the resulting number
will be the smallest four-digit number that is a multiple

(131 — r) must be diV§32

of 112.
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the number was divided by 8

10. Let the number be N. Let t}%@nt obtained when

N=32¢q+29

When g is of the fo + I'where £ is any whole num-
ber, then N= + 32 =64k + 61. When 64k + 61 is
divided by 64 the deris 61. When ¢is of the form

2k where kis hole number then N = 64k + 29. When
64k + 29 is '%by 64 the remainder is 29.

The er is either 61 or 29
11. Sup
m_
rsely, if a e
ot has Therefore, if a number has 13 digits,

ts square roothas 7 digits.

Sum o digits of 7654321A = 28 + A, so it must be

y 9. As 0 <A <9, 28 <28 +A<37 Only when

% = 36 is the number divisible by 9.
A =8.

ivisors =5, 6,7, 8,9
Remainders =4, 5, 6, 7, 8.

The difference between the respective divisors and
remainders is constant.

The required number = (L.C.M. of divisors) — Common

difference = 2520 — 1 = 2519

14. (H.C.F.) (L.C.M.) = Product
- 18 (L.C.M.) = 3240

- L.C.M. =180

15. 63 and 91 are numbers that leave a remainder of 7, when
divided by 28. When divided by 35, they leave remainders

of 28 and 21, respectively.

16. (2PQR)* must be at least (2000)* and less than (3000)*.

(2000)* as well as (3000)* have 14 digits.
. (2PQR)* also has 14 digits.
17. Dis odd.
- 412+ 7P must be divisible by 41 + 7 = 48

*. It is divisible by any factor of 48. Only is not a factor
of 48.
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18. Let the other number be x.
(L.CM.) (H.C.F)
(264) (2) =(22) (x) > x=24

= product of the numbers

19. Let the numbers be ¢ and b where a < b. We consider the
possibilities a < band a = b.

Possibility 1: a< b (1)
If bis divisible by a, L.C.M. = band H.C.F. = a.
Otherwise L.C.M. > band H.CF. < a

s LCM.2band HCF.<a

(1) =>L.CM.2b0>a>H.CF

L.CM.>H.CF.

Possibility 2: a= b

L.C.M. = H.CF. = each number

The numbers must be equal for H.C.F. = L.C.M. to hold
true.

20. Units digit of (18687)%2% is the same as units digit
78265 _ 74 (816)+1

.. Units digit of 73265 i5 the same as that of 7', i.e. @

L.C.M.(5,9,8)
21. L.C.M.(§,3,§) LCM.(5,9.8) 360 @
6°109) H.CF.(6,10,9) 1
99, HCF (5 9,§) HCF(598
6'10°9) H.C.F.(6,10 x Q

23. Dividing 256 successwe@we get $

o O @
B QO
w7 \Q.

.. The number of twos in 256! is 1 + 2+ 4 + ... + 128

=9%_1=955.
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24.

25.

26.

28.

29.

30.

Let the smallest such number be x.
x must have the forms 17¢; + 12 and 24¢, + 19 where ¢,
and ¢, are whole numbers.

x=17 (g +1) =5=24 (¢ + 1) b
x+5=17 (¢, +1) =24 (¢

. x+ b must be divisible by b]&and 24 and hence, by
thelrL C.M. As xis the s

sox+5=LCM. (17,
s x=LCM. (1

+ 5 is also the smallest

= (17) (24) —5 =408 -5 =403.

The remainderswhen any number is divided by 25 is the

remainder w e number formed by the last two dig-

its of that er (i.e., 69) is divided by 25 which is 19.

Thsm ex f each actor must be even. If we mul-

tiplyat number b& i.e., 35, the resulting indices
even.

Pl @
1Ven
3 "=

2%2)’ =
O 20) =

("~ y-20) =

2)1 21, ie.,itis#0

LY —y—20=0

(=5 (+4) =0

wy>0

y=>5.

The numerator is of the form @ + 3ab® + 3ab+ bs, while

the denominator is of the form a® + 2ab + b* where a =
2.35and b=1.45

a® +3ab® +3a*b + b° _(a+ b)3

a® +2ab + b? (a+b)

Suppose a number x has m digits.
10" < x<10™

L1033 < B < 103

=a+b=38

ie., x> has 3m— 2, 3m— 1 or 3mdigits, so if a number has
28, 29 or 30 digits, its cube root has 10 digits.

7 4
Divisors " 2
+
3
Remainders > 1

<!
=
@)
E.
-
¢}
<
g
o
.

Jepuno,]

uoIl
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By solving the equations, we get x = 10 and y = 30. From the data,

.. The difference between the cost of a book and a pen 38+4E=25 (1)

is 30 — 10 =% 20. 48+ 3E =94 (2)
38. Let us take the two digits as x and y. x is ten’s digit and (1) +(2) = b

yis the unit’s digit, hence, the number itself is equal to 7S+ TE = 49 @

(10x +y). \

Since sum of the digits is 7, =7(S+5=49=5+ &\ (3)

chy=7 W ()= (3) % (3) =

When the digits are interchanged, y becomes the 10x 35+ AE=25

+ y ten’s digit and x the units digit. The number then 3_5"' 3_E -

becon?e.s (10y + x), since this number is 27 more than —Fi %

the original number, we get (10y + x) — (10x+y) =27 =

9y —9x=27 Substit 4,in (3), we get

=>y-x=3 (2) 3 %= §=33

On adding (1) and (2), we get y=10/2 =5. Xost of e x ner is I3 and that of each

By substituting the value of y, we get x = 2. raser is ?

Thus, the number is 25. @t the two w 1umber be 10a + b.
39. 12x-10y-2=0 (GD Given (d0a+ b) + (100 + a) = k(a + b)

10x-10y+ 20 =0 = 10x=10(y-2) % k(a+b) = k=11 (" a+b=0).

Dividing both sides by 10, x = y—2 \ ) | 42 % the present age of the man.

e

on

i

Substituting x as y — 2 in equation (1), @ d ars ago it was (x— 20) years.
12(y=2) = 10y=2=0 & iven x + 25 = 4(x - 20)

=>12y—24—10y—2=0 O éQ = 3x=105 = x= 35 years.
0 43. Let the two digit number be 10x + y. When its digits are

=2y=26=>y=—= Q
\ reversed, it becomes 10y + x.
From (2), x=11. O Q The difference is (10x + ) — (10y + ).
\ \ =9x-9y=9(x—y)
‘ NOTE Q‘ Given that the two digits differ by 4, (x—y) =
Suppose there are@lnear equ@ two variables, . The difference =9(x—y) =9x 4 =36

ax+by+c,=0 +t>2y+c2 0, where a;, by, ¢y, a,, Lo .
b,, c, are the ¢ & of X an 44. Multiplying the first equation by 3/2 the second equa-

Foundat

|) The of “equations unique solution when tion is obtained.

.. We have one equation with two unknowns.
. (%, y) has infinite values.
@e et of e atlon has infinite solutions, when

45. Let the three-digit number be 100a + 106 + ¢

Difficulty Level-1

a=b+2
(iii) The of equations has no solutions, when po
a_bya
k ag by cy a+b+c=3b=18=b=6
soa=8and c=4
40. Let the cost of each sharpener and eraser be § and E, Hence, the three-digit number is 864.
respectively.
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46.

47.
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The difference between a three-digit number and
the number formed by reversing its digits = 99
(difference of its first and last digits). As the difference
of its first and last digits is 4, the difference of the num-
ber and the number formed by reversing its digits = 99
(4) = 396.

Let the two digit number be 10a + .
a+b=12

Ifa>b, a-b=06,

Ifb>a b-a=6

1)

If a— b= 6, adding it to equation (1), we get
2a=18=a=9

sob=12-a=3

.. Number would be 93.

if b— a= 6, adding it to equation (1),

48.

49.

Let the cost of each dosa and each idli be T d and ¥,
respectively.

2d + 3i=46 (1)
d+2i=26 (2)
1) =-(2):d+i=20 @

The cost of 4 idlis and 4 do xél(d + 1) = 4(20), i.e.,
380 K

Let the costs of a chalr& table be cand ¢, respectively.
Required cost = N

3¢+ 41=2500

4c+ 3t =240

By addm
tion b

quatlons and dividing the resulting equa-

gettheval of 1¢+ 14.
4200.

m erbe 10a + b.

2b=18=b=9 ®a+8b—1
a=12-b=3. c b= a
.. Number would be 39. 9 O<a®d0<7b<9sob 1
<» Number would be 39 or 93. @ H is 1, then a = 7, hence, the number is 71.

X3S @
EXERCISE-2 O O
1. I{;t cost olf1 each htabfleube x and cost o hl?ir be nd - 600 600 _
datzr.l we have the following equ m the y 9%
2x + 3y = 1800 1) 1. 1_2 ©)
3x+ 4y = 2600 () y 2% 300
To solve these two equ@‘nultiply t t equation 1) +(2) = 1 1r_ 1T + 2
by 3 and the second by 2 and the ct one from x  2x 300 300
the other. . @ — x=50
We get, y= 200 111 1 s 1
Substitutin we ge From 50 ; 300 ; 300 60
2x + 60 - y=60
. Vasta’s speed is 60 km/hr.

@cost of ea%able is ¥600 and the cost of each
c 1s ¥200. O

. Let, Venkat’s'speed be x km/hr and that of Vatsa be y
km/hr.
Given, 600 _ 600 _
x y
= LENE N (1)
Xy 300
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3.

Let the number of marbles with Rahul and Kunal be x
and y, respectively.

Given x+6=9y—-6
x—y=-12
(x=1)

1)
y+1=2 (2)
By solving, we get x=15 and y = 27.

Total number of marbles = 15 + 27 = 42.
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4. Let the numbers of chocolates with Seoni and Varsha be
7x and 9x, respectively.

Given, 9x—7x=14 = x=7

Total number of chocolates
=7x+9x=16x=16 (7) =112

.. Total number of chocolates with them is 112.

5. Let, the cost of each pen, each ruler and each refill be x,
yand z, respectively.

3x+4y+52=75
6x+ 7y+10z=138
2x(1)=(2);=y=12

1)
(2)

»o3x+ 9+ bz=(3x+ 4y + bz) — 3y
=75-3x12="75-36=39
6. Let the number of apples be a.

If 8 more apples were distributed, number of boys
a+38

- a
Similarly, from the next sentence, number of boys =®

at8 _a-2 59
4 3

7. Let the numbers of pencils and pens b& 9y, respec<

tively. &
o x4 By=50 Q Q
and x+y=16 & Q 2)
(1) =5 x (5) = 2x+ 5y O
5x+5y=80 $
~3x=-30. . x=
QO W
8. 3x+4y=24 \

Multiply bo
1)
(2)

o ha (Kas consistent,
= =8 @1
9. Let the p t ages of the man and his son be m and s,
respectively.

Given, m—10=2(s-10) + 35
= m-2s=25

or m=2s+25

- CD
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11.

i.e., present age of the man is 25 years more than twice
his son’s present age.

Since we need to find out after how'many years will the
man’s age be twice his son’s age, 1 ssume that it
happens after x years.

- After xyears m+ x=2(s QQK@

Substitute m = 25+ 25 in al \]uation

= 2s+2b =25+ «x 0\

now, the age of the man will be

= x=25

.. After 25 years fr

twice his son’@

. Let the ir@mount with Gopi, Murthy and Hari in

rupfes@ nd z, respectively.
Goﬂ%s g to&
&ey now 4

urthy gives half of his amount to Hari
The \éav

1 gives half his amount to Gopi.

, —+yand z
9 y

()

Gopi nowhas(ﬁ+f+2+ﬁ+£) and this is equal to x.
2 8 4 4 2
O Lr-t T s
2 8 4 2
3x_3,.2
8 4 2

= 3x=2y+42=2x45=90, as (y+ 2z) is given equal to 45.
= x=30

Let Prakash and his son’s present ages be x years and y
years, respectively.

Four years from now, Prakash will be (x + 4) years and
son will be (y + 4) years.
Lx+4=4(y+4)

= x—dy=12 (1)
Twelve years from now, Prakash will be x + 12 and his
son y+ 12.

5
. 12= — 1
x+12 12(y+ 2)

= 2x—5y=36
[(1) x2] = (2) gives =3y=—12,y=4
By substituting y=4in (1), we get x=28.
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15.

16.

17.
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After purchasing 4 apples and 5 mangoes, the man will
be left with 1/4 of what he initially had, which is ¥20. He
had ¥ 80 to start with.

With %80, the man can purchase 16 apples. Each apple

costs @ =35
16

With %80, if the man can purchase 10 mangoes, each

80
mango costs = — =X 8.
10

.. The difference in the prices of an apple and a mango
is ¥ 3.

Let the number of chocolates received by A, B, C and D
be a, b, ¢, and d, respectively.

a+b+c+d=225 (1)
a+d=2(b+c)

Substituting a + das 2(b + ¢) in equation (1), we get
3(b+c) =225 = b+ ¢c="75

r+s+d
3

=r+s+d=105

35

>
s+1b=r+d

Substituting 7+ das s+ 15 in \@et 25+ 15 =105

= 25=90 = s= 45 years

18. Let the cost of a burge , and that of a pizza be 3 4.

7p+8q="780 \ (1)
12p+ 59=945 V (2)
12x (1) -7 84p + 969 = 9360

84p+3 5

.
61 & \*
A\
&he cos izzas is T 45.
Qet the number'of questions he answered correctly be x.

Asb=c+15, c > Then — x questions were answered wrongly.
cr 15+ e=T5 To s scored by the student
c=30. @
\ £ xS~ (50— x)1 = 90 = x = 35.
Let the three-digit number be xyz.

x+y+2z=9
xyz— 99 = zyx O é
= 99x—99z=99

=>x—z=1

NP

(1) + (2) = 2x+y=10. O Q

2 (x, y) can be (1, 8), @S, 4), (4, (5,0).

. xyzcan be 180, 261, 342, 423 or 50
satisfying the se@tonditia‘i\

Let Ganesh’s p@ age be g@

Govind’s entage = 4g

4g+2 +20)
0
the total mb&f employees be x.

Given twofthi them are software professionals and
of these -fifths are males

ie., é(gx) =240 = x=450.
5\3

east number

Let the present ages of Ram, Sita and their daughter be
7, sand d, respectively.
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he equations have infinite solutions.

21. Let the present ages of the father and son be x years and
yyears, respectively.

We now have,

x=10y 1)
x+6=4(y+6)=x-4y=18

Solving (1) and (2), we get x=30 and y= 3.

Let father’s age be twice the son’s age in ‘p’ years.
Then we have 30 + p=2(p+3) = p=24

So, in 24 years, the father will be twice as old as his son.

22. Let the number of boys be Band the number of girls be
G. Since there is a difference in the number of brothers
for the narrator and his sister, the narrator has to be a
boy.

For a boy, no of brothers = / — 1 and number of sisters
=gsob-1=3g.
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23.

24.

25.

26.

27.

28.

29.

For a girl, no of brothers = 6 and the number of sisters
=g-1;50 b=4(g-1). Solving the 2 equations, we get the
(b, g) = (16,5). . b+ g=21.

Let the number of 25 paise and 20 paise coins be @ and
b, respectively.

25a + 20b= 1400

25b+ 20a = 1300

Adding both equations, 45 (a + b) = 2700

= a+b=60

If we multiply 4x — 3y + 6 = 0 with -2, we get 6y — 8x— 12

= 0 which differs from the second equation, w.r.t., con-

stant. .~ for k= 6 the system is inconsistent.

Let the counter price of each ticket be x.
Cost of 2 counter tickets = 2 X x.

Cost of 2 extra tickets = 2(x + 50)

Total amount = 4x + 100

Total money they spent = 4 X 60 = 240.
oo 4x+ 100 = 240.

C

= x=3b.

Let the number of 25 paise and 50 paise com%&lnal

be xand y, respectively.
Given, a—b=20 é (1<

and 500 - 25a = 400 Q 0&

Solving (1) and (2),
a="56and b= 36 Q

KQ) (56) $36) 3200
Let the length of tlQ dle sized piecebe xm
Given: length ngest ple length of middle

sized piece) =

Also, the length of th @ piece = (length of the
longest-pi
@%h of the ropeyis 64 m,

+

3x—34 = Tx=98 = x=14

. The amount with
paise, i.e., I 32.

2x+ 3y + 22 =
3x—2y+32=28
From (1) and (2) 13y=13 = y=1= x+z=10.

1)
(2)

Let Praveen’s present age be x years and that of Mahesh
be yyears.

R

x=2(y—4) = x-2y+8=0 (1)
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30.

x+8=2y=x—-2y+8=0 (2)

Since the two equations are the same, the sum of their
present ages cannot be uniquely detexmined.

P, Q and R are successive even ntegers in the
ascending order.

= R-Q=2and Q-P=2 ’

= R-P=4
.
N

4R=5P+4

= 4R-5P=4 V

= 4R-4P-P=4

But R—- P= %
ity

:’ O 4 \*
AN

=P+

+2y+3z= 1)

(
2x+y% (2
@ 2=21 (3)

% ply equation (1) with 2 and subtract equation (2)
the resulting equauon to eliminate ‘x” and obtain

~

nequauon in ‘y and ‘z
2x+ 4y + 62=28
2x+y+22=10

3y +42=18
Now from any two other equations eliminate x.
For example take equations (1) and (3)

Multiply equation (1) with 3 and subtract equation (3)
from the resulting equation

3x+6y+9z=42

3x+3y+4z=21

3y+5z =21 (5)
Now solve equations (4) and (5) for ‘y’ and ‘2’
3y+42=18

3y+5z=21

R

Substituting zin (4), we get y =2

Substitute y = 2 and z = 3 in any of (1), (2) or (3) to get
the value of x.

x+2(2) +3(3) =14
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=>x+4+9=14

S x+13=14=x=1

Let the price per kg of Oranges, Mangoes, Bananas and
Grapes be I R, ¥ M, X Band X G, respectively.

Given that
5R+2M= 310
3M+ 3.5B=230
1.5B+5G=160

1)
(2)
(3)

(1) +(2) + (3) = bR+ 5M+ 5B+ 5G="700
S 10R+10M+ 10B+ 10G =2 x 700 = 1400
Let the number be 10x +y

x+y=3(x—y) (" xy>yx) = 2x=4y

or, x=2y

Also, (10x+y) — (10y + x) = 36
=>9x-9=36=>x—y=4 (2)
soy=4and x=8

. The number is 84.

Let the costs of each pencil, each ruler and e&@r

be p, rand ¢, respectively.
3p+5r+7e=49

5p+8r=11e="78
2x(2) -3 x (1) =
10p + 167+ 22¢ =156
9p + 157+ 21e=147

1 ruler and @&?9
L 4
Ajay anj& e a years and b

-9 (2 @

p+ r+e=9

..The cost of 1 pe

Let the present
years, respectivi

a—20+
a+b

-b

ing (1) an@\ 55
Here, a, b, o

Thus for an

1)
(2)

ther value of k except 15, we will have a
case of

ay/ay="b,/by# ¢/ ¢,

So, the only value of k that makes the equations consist-
entis 15.
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37. Let, the present age of the man be xyears and that of the
son be yyears.

x—4=3(y—4) =>x-3y+8=0

and x+ 8 =2(y+8) =>x—2y—8=Ob
Solving (1) and (2), we get’ \
x=40and y=16 \

38. Let, xand y be the amo i

tively. Given, \

x—40=y+40

=x-y=80 %
in & N the same, the value of xor y

t be uniq!@ rmined.
the pre @ es' of Pand Q be x and y years, respec-

(1)

o)
(2)

Amit and Sunil, respec-

(2)

.. Difference = x— y = 24.
40. Let the combined present age of the parents of the girl

be xand the present age of the girl be g

Given, x=bg

Also, (x+16) =4(g+ 8)

5g+16=4g+ 32

g=16

<. x=5(16) =80

The combined age of the parents when the girl was born

=80 - (16 + 16) = 80 — 32 = 48 years.
41. Given that, (a+ 0) =2(a-b) (1)
a = 3b, a must be a multiple of 3 (as b is an integer).

(a, b) can be (3, 1), (6, 2) or (9, 3). So, there are three
numbers which satisfy the given condition.

42. When the woman was 29, the son was born and at that
time the daughter was 3. Therefore, the woman was (and
is) 26 years older than her daughter. As the woman is 3
times as old as the daughter, she is 39 and the daughter
is 13. Therefore, the son is 10.
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« 24x+ 3y =510 (4)
43. Let the fraction be —
y (3) - (4) 25y =250, y=10.
When both the numerator and the denominator are in- Substitute y =10 in —(-2), x = 20. b
creased by 2 each, we have ~.The cost of 1 kg of tomatoes is .
x+2 _ §=> B(x+2) =3(y+2) 47. Let the two digit number bo%
y+2 5 Using the first statement,
= bx—3y=—4 (1) x—y=4 * (1)
When both the numerator and the denominator are in- ory—x=4 y (2)
creased by 1 each, we have Using the second statement, 10x+ y+ 10y + x = 110.
x+1=l =2(x+1)=y+1 so1lx+ 11 =%

y+1 2 @ (3)
= 2x—y=-1 (2) d (3), A
[(1) = (2) x (3)] gives —x = —4 + 3 = x = 1. Substituting and (®7‘

this value in (2), y= 3 is obtained.
08 and 49:

d S, respectively.

drink b
Given: a+ b+ 3c=3%140 @)
\ 48.% +45=128 -1

5a+3b+ ¢=3320
+1B+2S=74-11
We need the value of 3a + 2b + 2c. &

< q/lultiply II by 2 and then subtract I from it
[(2) + (1)] gives O

Hence, the fraction is 1/3.

44. Let the costs of a pen, a pencil and an eraser be a, b alG
¢, respectively.

ie, 4C+2B+4S5=148

0 —(3C+2 B+ 4S5=128)
= 3a+2b+ 2c=3230 &
5 C=20
wh

N | =

Moderate

45. The duration from 2:00 00 am , is 360 <. The cost of 1 cup of ice-cream = T 20
minutes, is the sum of 3/parts =/ minutes inutes and
3/ minutes 49. Substituting the value of Cin equation II of the above

problem, we have,
44 =
1+40+ 3¢ 360@ . @ B+2S5=34—II

1
T) 4t+40 =360 “’@ A 5 times equation I is 5B+ 108 = 170
> 4t =320 mi =80 min . The cost of 5 burgers and 10 soft drinks = ¥ 170
%) Presenil 8:00 min = 6:40 a.m 50. Let the number to be multiplied be x.
q 46. he (cost of 1 kg of tomatoes be ¥ x and the cost of 1 4 4 1 1
of potatoes be ;x - ﬁx =840 = 4x |:; - ﬁ:l =840
6x+7y=1 O (1)
E 8x+y=1 (2) x[l7_7]—210 =10x=210 x 119
®) ) 119
= (1) x4-(2) x 3
o= 94 + 28y = 760 (3) o x=2499
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EXERCISE-3

1. The number of chocolates with Balu at different stages
can be tabulated as below.

Numbers given Balu has
78
To eldest son half + 3 39+3 36
To second eldest son
(one third + 4) 12+4 20
To youngest son
(one fourth + 4) 5+ 1

After giving 4 more than one-fourth to the youngest son
he is left with 11 which means that Balu was left with 4
less than three — fourths. (11 + 4) is three fourths and
hence, 5 is one fourth. He has 20 chocolates before giv-
ing to his youngest son. Similarly he has 36 and 78 be-
fore giving to his second eldest son and his eldest so
respectively. C

2. Let the number of chocolate boxes with Ramu in t e-

Xo

boxes to the ﬁrs mer.

o ‘the Q&
%&MS. He sold

4
1 (lx - §) +—= 1) bo%\@e third custom-

2 4
er. He wo &eft w1th @g boxes.

en that t e n™ customer he would have

ginning be x.

He sold (lx+l)
2 2

He would be left with (g__

1(1 1) 1 (1
—|=x-=|+==—-x+
2 2 2) 2 \4

tomer. He would be le

+1 es. After that he would be left with

boxes.

1024 1024

= x=1023
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3. Let x and y be the units and ten’s digits of the two digit

number.

Given y> xand 10x + y+ 10y @(y x)] +2
= 11x+11y=18y— 18x+2 \
29x="Ty+2

x=2and y=8is the ‘ solution set that satisfies this
equation

(both lie betwee 0 and 9)

.. the nurnb

4. Let the
and,

s/of the four varieties of pens be p,, po, pq
,‘andthat of th

(s the pri e@ cheapest pencil and ¢, ¢; and ¢,
the pr @ three of the varieties of the pens, we

p2+p% 2(02+ e+ ¢y)
As 1 tegt o= 11
@ tpy=22

1+ o + P + py = 45, we have p; =323, which has to
e the highest price (as the sum of the other 3 prices is

r varieties of pencils be ¢, Cos

Q 22)
Solutions for questions 5 and 6:

Let, the number of pens, erasers and rulers be p, e and
7, respectively.

p>e>rand p=10, 210, r=10
p+e+r=35

If r = 10, there are two possibilities, p = 14, ¢ = 11 or
p=13,e=12.

rcannot take a value greater than or equal to 11, since if
r=11, p+ e= 24, which is not possible.

sor=10
5. r=10.

6. Minimum amount spent

=13x20+12x5+10x2 =340

7. All the amounts are in rupees. Let us assume that he
started the game with rupees A. Amount with him at the
end of the first round =¥ (24 — x).

Amount with him at the end of the second round =%
2(2A—x) — x=% (4A - 3x)

=
=
e
c
o
»
¢}
<
¢
N
oo

PpIJueApY
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Amount with him at the end of the third round =% 2(4A
—3x) —x=% (8A—"T7x).

It can be seen that the amount with him at the end of the

nth round =3 (2nA - (2n-1)x)
The amount with him at the end of the 10® round =
A 1023

1024A -1023 x=1023 =

x+1 1024
. x+ 1 must be divisible by 1024
... least possible value of x= 1023
Sum of its digits is 6.
Solutions for questions 8 and 9:
Let the actual number of toys sold be ‘ab’.

As the stock left showed 81 items more than what it ac-
tual was, the mistaken number of items sold must be 81
less than the actual number sold.

All the other numbers are multiples of 11. It is possible
for M + Nto be any of the other numbers. But it cannot
be 906706.

12. 14+ 5+ % Z 4y
4 4

~.Present age =14 + —=
5xyears fr @ his age will be 15 + 5 x 4 = 35 years.
Solutions fo 13 to 14:
u

Let ber o ally sold = 100x + 10y + z

1 Ox+10 z+ 10y + x) = 792

sofab = ba’ =81 = (10a+ b) — (100 + a) =81 9(x— —Z—
=a-0=9 c x=9,y= e only possible solution set, since yis a
~a=9and b=0 > nonzzero digit.

An y=2z12=1

8. There is only one possibility.

486 \@

9. Actual selling price = reverse of P
4
10. Let the three digit number be 100x

Now, (100x+ 10y + z) — (100z + LQ
= 99(x—z) =297

x—z=3 C) $
SO RN~
Substituting (2@ gives z ﬁ) =6andy=0

= Reverse ofﬁlz—6 =345

=x—-2=3
Also, y+ z=
(2)

11. Let ‘abc

mber 15Q
e any 6— number and let N be the re-

=10°a+ 10*% + J0%c+ 10%d + 10 e+ f

[+ 10* +10%c+ 10"+ a
S M+ Ya+ (10* +10)6 + (10% + 10%) ¢+ (10%
+10%d+ (10 10% e+ (1 +10%)f

=1000,001 (a+ /) + 10,010(b+ €) + 1100 (¢ + d)
.. M+ Nhas to be a multiple of 11.

The 11’s remainder is the same as that of (6 + 7 +0)

—(0+6+9) =—20r9.
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equired number is 911.

the above, the number of toys actually sold is 911.

~.Actual selling price of each toy =X 34
15. Actual total sales = 911 x 34 =330, 974

16. The equation dependent on the first two given equations
can be written as (3x+ 2y — 7z— 56) + k(5x+ 3y + z— 16)
= 0. This can be written as

x(3 +5k) +y(2+3k) +2(=7+ k) + (=56 - 16k) =0 (1)
As the given equations are dependent, the correspond-

ing coefficients of the third equation and equation (1)
are proportional.

p 12 -19  —200
3+5k 2+3k —7+k —(56+16k)
12 -19
= k=2/3.
2+ 3k —7+k=> /

Put the value of kin (1), we get,
x(3+m)+y(2+§) + z(—7+g) (56 32) =0.
3 3 3 3

19x + 12y — 19z = 200. So, p=19.

17. Let the four digit number be abcd
a+d=b+c &)
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b+d=4(a+ c) (2)
a+b+c+d>10,i.e.,b+d+a+c¢>10
4(a+c)+a+c>10=>a+c¢>2.

Least a+ cis 3. When a+ ¢is 3, b+ dis 12.

a+ b+ c+ dis 15. But then (1) would be violated
a+c#3.

Ifa+cis4, b+ dis 16. ..
and a+d=>b+¢=10
(a,b,¢,d)y=(a,6+a,4-a,10-a)
Ifa+cis4,b=6+ a.

sobis7,80r9

a+b+c+dis 20.

(butnot 6 as a# 0)

If a+ cis 5, b+ d=20. But this is not possible (" 5<9 and
d<9. .. max (b+d) =18)

a+ ¢ cannot be 5 or more.
a+ ¢must be 4.

C

18. Let the number of silver pendants with Laxmilal b%

. bcan be 7, 8 or 9 but not 6.

1
ilal.

i

Then the number of silver pendants with Kub
be 36 — x. Also, let Kuberjain give y pendants

Then x+y=5 (36 — x—y) &
=x+y=30 O
If Laxmilal gives y pendants to Ku , then 0
x—y=36—-x+y &
>R
19. Let the present age of ‘X’ be x years $
.. present age o ‘@3 - Xx) ye’ @
@st age ofA6 -x

tween, th

=x-y=18
From (1) and (2), x=24.

Present age o

The diffe e st and present ages

age of

= (63 - x

ent age of Y — difference of ages.
) =126 - 3x
Present age'of X = 2(past age of Y)
x=2(126 - 3x) =252 — 6x
= 7x=252 = x=36.

20. Given equations are

n
no

x+3y-4z=a
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4x+y-bz=1">

X+y-2z=¢
If a, b and ¢ can be expressed one in_terms of the other,
then they will have at least one solu y observation

of choices, @
0\\

1le=11x+11y- 22z

3a=3x+9y—12z
L 2

2b=8x+2y—10z
s 1le=3a+2b V

i.e.,3a+2b—11c=0.

Let the ag eya and Lata be s and [, respectively.
Shreya wa@d as Lata is exactly (s— /) years ago. Then

Lata w@mave beenl%— ) =2l~- syears old
Gi 5, =3(20- c\
\{ ( 5

dS+l= 30
lving (1 ),s=48, =32

= s5— (=16

/2

Le ber be ab
=4(a+b) —12

+b=4(a+bd) —12

© HI
R

Ifa=1,0=6

Ifa=2,0=8

If a = 3, the digit b exceeds 9.
-.ab could be 16 or 28

Only 16 satisfies the second condition given.

. Let us say the person paid a 1 Besos, & 5 Besos and ¢ 20

Besos to settle the bill. Then, the bill amount (in Besos)
=a+5b+20c=49

Since he has at least one of each type,so a, bc=1
Ifc=1,a+5b=29.

If c=2,

a+5b=9.

If¢>3,a+50b

would be negative which is not possible.

. ¢=1 or 2. We consider each of these possibilities be-
low.

Possibility 1: ¢ = 1
a+5b=29

=
=
e
c
o
»
¢}
<
¢
N
o
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0000

. (a5 b) = (24: 1)’ (19’ 2): (14: 3)’ (9: 4)’ (4: 5) Month Number Month Number

*. (a, b) has 5 possible values. Jan X Apr

' X430
Possibility 2: ¢ = 2 6
a+5b=9 Feb May
X Q %490
" (ab) = (4,1) 2 .S\v 4

Mar

*. (a, b) has 1 possibility. X + 60 X 45
(@, b) has a total of 6 possibilities. A 8
24. Let the gambler start with an amount x and after the first - Number of rosgs bl ing in June is
round he had (3x— p). §+45=120 = x=
After second round he had [2(8x— p) — 3p]. After third | 29. As number 0@ that bloomed in June is 120, in suc-
round he had 4 [2(3x— p) — 3p] - 2pviz 0 (given). (1) cessive
p+2p+3p=360 (given) 2 X J August | September
from (2) = p=%60 (3) 90 150
F 3 d (1) x=355
rom (3) and (1) » 30 more, oomed in September.
5. For th It toh infinitel lutions.
2 or the equations to fiave mititely many sofutions t the a with Prakash, Sameer, Ramesh and

= — must be satisfied

ko123 b+ 240
2.1, s@ QHH 240 4
k3 @
26. A B &@ (240) =80

éQ So, half of the total amount with the others has become

Present 28 x O
Past 3/bx 20 Q 0 one-third of the total amount.
28-3/5x=x-20 K Similarly, s = 1(240) =60and r= % (240) = 48
Thus, x+ 3/5 x=48 O
1=240— (p+s+1) =52
8/bx =48
31. Let the number of correct answers wrong answers, unat-
x=30 . @ tempted questions be C, W, U, respectively.
27. We have to dedi ther y@er than 40 or less Then, C+ W+ U= 120 (1)

than 40. 4C-2W- U= 228 (2)
@ 4x (1) = (2) = 6W+ 5U = 252. As Wshould be maxi-
mum, Ushould be minimum.
ﬁoj E 1) For U= 0, W= 42.
1=2y K Hence, the number of questions for which he gave a

2 k-2 1 . CD Tarun .35, Trand T ¢, respectively.

Advanced

Difficulty Level-3

Xx—9=9 2) wrong answer can at the most be 42.
Solving (1)‘and (2), x=37 and 7y= 14. 32. Let—— = pand —— =4
x+2y 3x+4y
The amount is ¥ 37.14.
o Then, 15p-11¢=2 (1)
28. Let the number of roses blooming in the month of Janu-

ary be x. The number for successive months § p+922g= E

2
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=5p+44q=5 (2) ‘ba’ +18.7 is 0.35 more than r.
(1)-(2)x3 - ‘ba’ +18.7 is 0.7 more than ab

= 15p-11g=2
15p+182¢ =15
~148¢=-13

=¢=1/11

From (1), 15p—11 x % =2

15p=2+1= p=1/5
1

But p= q=

ey x+2yq 3x+4y

= =1/b=x+2y=5 3
wr2 /5= x+2y 3)
1

= 1/11= 3x+ 4y=11 (4)
3y+4y

(4) -2x(3)

= 3x+4y=11
2x+4y=10 \@

x=1

3(1)+4y=11=y=2
sx=1,9=2

33. Let s be the present age of Mr. &n d Q&

2[(a+b+c¢)—21]=s—

2(a+b+c)=s+y . @ (2)

Subtracting (1&) A\

42=9y+7 ears

34. The left ighs 0:2 z@xe right one weighs 0.95
kg. pans , total weights on the two

(¢ weigh(h@} shown in the tables below. Let the

actual weight rice be rkg.
y 4
L R L R
0.6 0.95 0.6 0.95
r ab ba+18.7 r

63 4x+5y =

‘ab’ is 0.35 less than 7.

Unit 2 Chapter 3-Part 2.indd 161

ie., ‘ba’ + 18 is equal to ‘ab’ (i.e., a>b
S 100+ a+18=10a+ b @
=a-0=2. . &

(.. ab could be 20 ,31,42,5 X ,86, or 97)

0.35, i.e., it could be 20.35,

The weight of the rice i
31.85,... or 97.35.

From the options giveng'it can be 53.35.
35. Let the three it number be abc. Given, abc— cba = 396.
Hence, 9 =396 = a-c=4

Alsg) c(a— — bbecause a# ¢) = a+ c=20b.

If bd an or &X , We get cas zero or negative.
=3,4,5,6 e’ve the numbers 531, 642, 753,

4 and 97 ively. Hence, there are five such pos-
@b e num

2 (1)
y=k (2)

and

d (2) are not inconsistent, i.e., consistent, equa-

%(1) x 1.5 must be equal to equation (2).

< O Value of k= 32; S48

. Let the number of questions answered correctly, an-
swered wrongly and unanswered by the student be C, W
and U, respectively.

C+ W+ U=120 and C—%W—%U=60.
C+ W+ U- (C- lW— lU) =120 - 60, i.e., éW+ 7
3 6 3 6

U= 60
Multiplying both sides by 6, we get 8W+ 7U = 360.

As 360 is divisible by 8, 8W + 7U must also be divisible
by 8.

-~ 7Umust be divisible by 8. If Uis not divisible by 8, 7U
will not be divisible by 8. But 7U s divisible by 8.

‘. Umust be divisible by 8 (1)
7U cannot exceed 360.
. Ucannot exceed 3—30 ,1.e., bl % (2)

From (1) and (2), maximum value of Uis 48. Also, when

Uis maximum, Wis minimum.

360 —7(48)
8

- Min (W) = =3.

=
=
e
c
o
»
¢}
<
¢
N
oo
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38. Let the four-digit number be abcd.
b+c=a+d (1)
b+d=5(a+0) (2)
=a+b+c+d=6(a+c)
Given that a+ b+ c+ d=6(a+¢) =18
=S a+c=3=>b+d=15
= (b, d) = (6,9), (7,8), (8,7), (9, 6) and (a, ¢)
=(1,2),(2,1),(3,0) asa=0.
But according to (1), we have a+ d=b+c
= (a,bc d=(1,7,278),(28,1,7),(3,9,0,6)
. The hundreds digit can be 7, 8 or 9.

So, theirsumis 7+ 8 + 9 =24

39. Let the number of males in Chotasansthan be m. Then,
number of males in Badasansthan is x + 5114.

Also, the number of females in Chotasansthan is 2x.

Number of females in Badasansthan is 2x — 9118. Als6,
when compared to males, as females are 3004 less
Badasansthan, it has (x + 5114) — 3004 females, i.i., X

+2110. \

S 2x—-9118 =x+ 2110 ~.x=11,228.
-.Number of females in Badasansthan

=11,228 + 2110 = 13,338.

40. Adding the given equations, we ha

+u) =120 K
Sprgtrestitu=15 Q
3p+qrr+s+itu-(paqg+ + 1+
S P=0

(p)(q)(r)(s)(t)(U . @
41. Let the numbe@ , %5 and ENotes in the bag be

denoted by ¢, respecti
a+b+c=

Q) )
2a+5 =760 % (2)
a+5h + 10¢= 960 (3)
glolwl %

=2a+1 0 =960
a=30

Subtracting (2) from (3),
5b=200

b=40

Substituting @ and bin (1), ¢ = 50.
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42. Let 100a + 106+ ¢ be the number
a—-b=b-c(or) a=b=c->b
=a+c=2b(or) a=c¢
When a+ c=2band a+ b+ ¢=9, b=3 and a+ c= 6.
Hence, a can have values 1 to 6, i. possible numbers.
When a = ¢, the possible n e 171, 252, 333 and

33 is common to both.

414, i.e., 4 possible numbe
The number of possibl bers=6+4-1=9
43. (i) If the equations gim ve infinite solutions,

ﬁ:
2

_66
8

KoM

) = 165.
equaticQ 1 have no solution if
1 er£ nor L is 06

2 3 8

$. Eliminate ‘x’ from equations (1) and (2)

The three given equations are as follows:

3x+by+72=12 (1)
x—3y+9z=16 (2)
9x—8y=31z=54 (3)

Eliminate ‘x’ from equations (1) and (3)
9x+ 15y + 21z = 36
9x+8y+31z=>54

10z-7y=18 (5)
Equations (4) and (5) are same.

As equations 4 and 5 are same, it is not possible to find
unique values of x, y and z.

45. x + 4x, + 9x; + 16x, + 25, + 36x; =9 1)
2

(
4x; + 9xy + 16x5 + 25x, + 365 + 49x; = 98 (
9x; + 16xy + 254 + 362, + 49, + 64x; = 987 (3

(
(

=~ ~

(2)=(1): 3x; + Bixy + 7xg + 9x, + 11 + 13, = 89 4
(3)=(2): 5y + 7oy + 9xg + 11, + 13x; + 155, = 889 5)

~
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1. Total money = 3k + 2k + k=120

2. After round 2, Awould have gained ¥ 20, which is the max-
imum gain for him in the course of the 4 rounds.

3. At%7 per km, the cost of travelling 25 km would be ¥175
and at I8 per km, the cost would be 3200 (less than
3240).

Hence, the taxi is hired for more than 4 hours, as the
charge is ¥240.

Number of hours for which the taxi is hired = 240,/48
=5 hours.
4. Let the three digit number be xyz.
Given 3x—2y=3x—z=2-2)
= 2y=zand z=3x
=x:y:2=2:3:6
.. Only one number is possible under the given condi-
tions, which is 236.

Solutions for questions 5 and 6:
Let Sonali’s age be x years
.. Sagar’s age is 2x years.
Let Monali’s age be y years
Syt x=2(2x) = y=3x

X
Q >

Now, 21+6x+2x=5(x+3x)@x=21=> /4
.. Sonali’s age = 13/4 y@ year 9 months
Sagar’s age = 2 (13/4) =3"/4 years $
O
hs A\
1

ars = 10 years 6 months

Let Surya’s age be zyears
Soz+2x=2 (x+ 3x) = 2=6x

Prithvi’s age = 21 years

Monali’s age = 3 (

months = 3% years
s sagar in ‘¢ years.

+) =10/, + =7+ 2 =

7. Let the a
Shatrugna bea, b, cand d, respectively.

soa+ b+ e+ d=%2,40,000

nts paid by Ram, Lakshman, Bharath and

1)

Given: a=%(b+c+d)

D

From (1) and (2), «=380,000
Now, d = %(d+b+ﬁ)

=a+b+c¢=5bd
From (1) and (3), d=340,000

5
Also, c= — (a+ b+
19( d)

Latb+d=— @ (4)

From (1) and (4), ,000
Sob=2, 40,0(@0,000 —-50,000 — 40,000

=370,000
8. Let th r of chocolates Raman had just before giv-
ing’ unges\ X.
ave (2/3 ocolates to the younger son, he
ould be I /3)x+ 2 chocolates (1/3)x+2 =18
x =48
Msum%man had y chocolates before giving to the sec-
ond son’

As@ve (1/4)y — 3 chocolates to the second younger,
ould be left with 3/4y + 3

/4)y+3 =148, y=60

Assume the number of chocolates Raman originally had
was z.

R

As he gave (1/2)z — 4 chocolates to his eldest son, he
would left with 1/2z+ 4 chocolates

1/22+4 =60
z=112
Solutions for questions 9 and 10:

Let the number of daughters in the Nanda family be x
and that of sons be y.

B(y-1) = x ()
and x—1 =2y (2)
Solving (1) and (2), we get

x=5,y=2

Let the number of daughters in the Parekh family be a
and that of the brothers be b.

b-1=a (3)
2(a-1)=1b (4)
Solving (3) and (4), we get; a=3, b=4

9. Parekh had 3 + 4 = 7 children.

=b+c+d=2a

(2)
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10. Required ratio=(2+4):(5+3)=3:4 14. Before doubling, the amounts with Bhavan, Chetan and
11. Let the present age of Ajay be x years Dinesh, each of them must have had 80 _ %40.
Some time in the past, Bharat was x/4 years old. .. Amar must have then had T80 +% i.e., 3200. Simi-
The age of Ajay at that time is Bharat’s present age. larly we can work out the am each of them
Bharat’s present age is (x— 9) years. before the other doublgd& unts. The results
ized below.
As their difference of ages is constant, Are summarized berow A\
x—(x=9) = (x=9) — x/4 vlhavan Chetan | Dinesh
v 94 Finally 80 80 80
Before Amar doubl 40 40 40
Sum of their present ages = 2x— 9 = 39 years
Before Bhavan doubles | "100 180 20 20
12. Let the number Nbe ‘abc’. Before Chetan d&@s 50 | 90 | 170 | 10
Let the sum of the remaining numbers be R. 45 85 165

R+ cba= R+ abc+ 11(a+ b+ c)
=99(c—a)=11(a+ b+ ¢

=8c-10a=b 1)

5 >y>xand x, y, 2= 11
Asb>20and ¢ Za,c>a
.. 8 (Difference of @ and ¢) c There o cases possible,
=8(c—a)=6+2a = =150ry=13,z=14

From (1) and (2), b= ich is not possible because, if y > x, and y = 13, then

8¢c—10a=6 (2) @ % 2, then y+ 2= 26
" \

= 13 which would make y = z which cannot be consid-

13. Let the number be “abed Q red as z > y. Any other value of y > 13 would make y > z

which also is not acceptable.

Given that,
b+ c=292d .. Two sets of values are possible.
b+ 6a=2(c+d) & sox=11,y=12,z=15and x=11,y=13, z= 14

15. Let the number of pens, pencils and erasers purchased

d+5a=2b be a, b and ¢ respectively. It is given that a > b > ¢ > 11.
Let us that the equations (1) (2) and the linear Also, it is known that he bought a total of 38 pieces.
equations in @, band can press th es of @, band a+b+c=38
¢in terms of . Q If ¢ =11, the following cases are possible:
* b=12and a=15
ain (1) mes b=13and a=14
@ (4) If ¢ =12, the least value that b can take is 13 and the least

value that a can take is 14, hence the sum will exceed 38.

(3), we get So, this case is ruled out.

Hence, ¢=11.

T1oAY]

16. If the number of pencils cannot be divided equally

among the four brothers, then the number of pencils
should not be a multiple of 12.

By substituting a = %in (4), we get 2d = % =d= 3b < The number of pencils = 13

4
va:b:c:d=1:4:2:3 17

.. The number of pens = 14

. We want the net score of Smitha to be 60 with maximum

SIJISEIA

.. “abed can be 1423 or 2846. possible number of incorrect answers. Given that Smitha
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From Statement II, the number of windows and the
number of doors are in the ratio of 2 : 1. This informa-
tion alone is not sufficient to answer the question. Using
ITand II, 36 — x=2x = x=12.

14. As Statements I and II individually do not relate to Uno
and Zen, they are not sufficient.

Using both, we have Palio = 4/5 (Alto);
Alto = Zen — 2

Also, Alto gives 45 X % =60 km

oo Zen = 62 km

.. Zen gives more mileage.

15. From Statement I, we have the price of gold per ten
grams = 3 4000.

Price of silver per 1 kg =38000
.. The price of silver per 10 grams =38

.. The price of gold per unit weight = 500 times of price
of silver per unit weight

.. Statement I alone is sufficient

Statement II does not give any relevant informatio
16. Two equations a;x + by + ¢;z= k; and ayx + by&;@z

have a unique value for z only if a_b

ag lﬁ<<% ‘<
Combining the given equations with equationﬂ
either Statement, the above cond @ is not sa%
have thre ions
ion in

Combining both Statements, as

and three unknowns. A uniq ssible.

Hence, both Statement$ taken together are sufficient.
17. Using Statement I, multiplying the equati I'by 5 and

subtracting the giv uation fro e value of 7x +

16y — 2zis obtaine y—2z= —2z-15y. As y

is unknown, 7x®22 cannotb&) d.

.. Stateme ne is not ient.

Using@g e tII,Qg)—Q(x—Qywz)
=glx +

x4y - 2z = 3(1&2(12) -9
.. Statement Ie is sufficient.

18. After the
of notes that

s are exchanged the possible combinations
uru has are as follows.

%50 3100 | Total
2 4 6
4 3 7
6 2 8
8 1 9

Unit 2 Chapter 3-Part 2.indd 169

19.

. Dividing both numerator and denominator of

From Statement I, It follows that he has two 50 rupee
notes.

.. Statement I alone is sufficient

From Statement I, it follows that he @un six or eight
50 rupee notes.

.. Statement II alone is not’%ﬁ.
Let my current age be x years my sister’s current age

be yyears. .

Using either statement, we get one equation in two un-
knowns.

*. x cannot b@’ld.

.. Either ent alone is not sufficient.

we have two equations in two
ound

xandx
mtemenq 18y=18a= 2x+ 3y=3a

@. olutions (Eg: x=0, y= a)
C -. Statemen

one is sufficient.

Using%’nent II,
& 6=0

) (c+22)=0
¢= 18, there are integral solutions
If ¢ = -22, there are no integral solutions

. Statement II is not sufficient.
7a+9b
4a + 5b

7%49

. Value of a4 is sufficient to find

by b, it becomes “
4;+5

7a+9b
4a+5b

1
From Statement I, we have b+ a = § (6a-b)

=7 = 3 / 4 The value of the expression can be found.
. Statement I is sufficient.

From Statement II, we have 3a + 4b= 5.

By simplifying 3a + 4b =5, — cannot be found.

&
b

.. Statement II is not sufficient.

. Using either of the Statements, we get one equation in

two unknowns. Therefore, A’s speed cannot be found.
Combining both Statements, as we have two equations in
two unknowns A can be found.

=)
X
=
X
»
A
=p
e,
®
=
5
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23.

24.

25.

26.

27.

Let the cost of an apple and a mango be ¥ x and Iy, re-
spectively.
3x+y=14 (1)
Using Statement I, 5x + 2y + 13 = 6x + 4y
=x+2y=13

Solving (1) and (2), y=5.

(2)

Using Statement II, x =2y
Substituting x = 2yin (1),

y=2.

.. Statement II alone is sufficient.

Two equations a; x+ b; y=¢; and a, x + by y = ¢, have a

b

. . . o O ..
unique solution if and only if L . Combining the
2
given equations with equation in Statement I, the above
condition is not satisfied. Combining it with equation in
Statement II, this condition is satisfied.

.. Statement II alone is sufficient.

Let y people read both.

b

r of

Using Statement I, 1500 read The Hindu an
The Times of India. We can’t determine the

S
ching
Q

people who read only The Hindu.
.. Statement I is not sufficient.
Statement II is clearly not sufficie

about any newspaper.

Combining both Statement0&+ 900

= 2000y
=400
From Statement I,
If Amisha purchases equal number les and orang-

es, (say n of eac
Since 65 # he'has not equal number of ap-
ples and es. Hence, [ is sufficient.

nt I a

From
) ore, she wou
S

actually 08-3x5-4x7=65.
This is now s Q Statement I and hence, II alone is

sufficient.

ust pay

she bought 3 oranges and
ave paid I108.

Neither of the Statements is independently sufficient, as
we have three unknowns and two equations from the two
Statements. Using both the Statements, we have the fol-
lowing equations.

D

R

0000
(1)
(2)

nd subtracting

P+ 7E+15S8=49
8P+ 11E+235="77

By multiplying the first equation b

the second equation multiplied b the resulting

equation, will give us the cost of 1P+{1S + 1E.

L 4
28. Let the four-digit number be%
Using Statement I, a + b#F¢= d= 3a
>
Using Statement II, b & de=a-2

Using both the SWts,
a+b+c= a+%(a—2)
4a-2=3 +c¢=3a

é, the nun@%
@ the pre @ e of Amit be a years
ct the presentage of Bimal be b years
(1)

O+2x= a

From (1) and (2), we have
b+3x=2b+2x

b=x

X+ 2x=aso a=3x

From Statement |

a-b=5

Thus, 3x—x=5

Hence, x can be found.

So, Statement I alone is sufficient.
From Statement I, a + 2x=5b

As a=3xand b= x, we get 5x = bx.
From this, x can’t be found out.
Statement II alone is not sufficient.
30. Let the amounts with Ram and Shyam be ¥R and XS,
respectively. Given that R+ §= 200

If Ram has more than 3100, he would have more than
Shyam. If he does not have more than ¥100, he would
not have more than Shyam.
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Using Statement I, if Ram gives ¥ 10 to Shyam, Ram and . R-S=40or R=S.
Shyam would have ¥ (R-10) and ¥ (S+ 10), respectively.

In the first case, Ram has more than Shyam. In the sec-

There are two possibilities. ond case, he does not have more t Shyam. I is not

(1) R=10> S+ 10. In this case, sufficient.

R 0n (S 100220 e Using Statement I, S=5 - (R + @ or R+5- (S=5)
=10,i.e., S—R=20or S= R» ases, Ram does not

R-S§=40 have more money than S Al is sufficient.

(2) R-10< S+ 10. In this case, S+ 10 — (R-10)
*

=20,ie,S=R \

JUIIING ele(q
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