[ SECTION-I ARITHMETICAL ABILITY |

1. OPERATIONS ON NUMBERS

Ex. 1. Write each of the following numerals in words.

1. NUMBERS: In Hindu- Arabic system, we have ten digits, namely 0, 1, 2, 3, 4,5, 6, 7,
8, 9 called zero, one two, three, four, five, six, seven, eight and nine respectively.
A number is denoted by a group of digits, called numeral.
For denoting a numeral, we use the place-value chart, given below.

Ten- | Crores Ten- | Lakhs Ten- Thousands | Hundreds | Tens | Units
Crores Lakhs Thousands
(i) 6 3 8 5 4 9
(ii) 2 3 8 0 9 1 7
(iii) 8 5 4 1 6 0 0 8
()| S 6 1 3 0 7 0 9 0
Sol. The given numerals in words are;
(i) Six lakh thirty-eight thousand five hundred forty-nine.
(i) Twenty-three lakh eighty thousand nine hundred seventeen.
(i) Eight crore fifty-four lakh sixteen thousand eight.
(iv) Fifty-six erore thirteen lakh seven thousand ninety.
Ex. 2. Write each of the following numbers in ﬁgﬁres.‘
(f) Nine crore four lakh six thousand two
(1z) Twelve crore seven lakh nine thousand two hundred seven.
(zi1) Four lakh four thousand forty.
(iv) Twenty-one crore sixty lakh five thousand fourteen.
Sol. Using the place value chart, we_may write
Ten- | Crores Ten- Lakhs Ten- Thousands \ Hundreds | Tens | Units
Crores Lakhs Thousands
(i) 9 0 4 0 6 0 0 2
(i) 1 2 0 7 0 9 2 0 7
(iii) 4 0 4 0 4 0
(iv) 2 1 6 0 0 5 0 1 4

2. Face value and Place value (or Local Value) of a Digit In a Numeral

(i) The face value of a digit in a numeral is its own value, at whatever place it may be
Ex. In the numeral 6872, the face value of 2 is 2, the face value of 7 is 7, the face value of

8 is 8 and the face value of 6 is 6.

(1) In a given numeral:

Place value of unit digit = (unit digit) x 1,
Place value of tens digit = (tens digit) x 10,
Place value of hundreds digit = (hundreds digit) x 100 and so on.
Ex. In the numeral 70984, we have
Place valne of 4 = (4 x 1) = 4
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Place value of 8 = (8 x 10) = 80,
Place value of 9 = (9 x 100) = 900,
Place value of 7 = (7 x 10000) = 70000. '
Note: Place value of 0 in a given numeral is 0, al whatever plaqe it may be.

Ex. 3. In the numeral 8734925, write down: y
(ii) Face value of 9 (iii) Place value of
. (v) Place value of b

(iv) Place value of 8
_value chart, we get
Tens Ones
9 5

(i) Face value of 7
(iv) Place value of 3
Sol. Writing the given numeral in place

Thousands

Ten-Lakhs| Lakhs Ten-thousands
8 7 3
(i) Face value of 7 is 7.
(ii) Face value of 91s 9.
(iii) Place value of 4 = (4 x 1000) = 4000.
(iv) Place value of 3 = (3 x 10000) = 30000.
() Place value of 8 = (8 x 1000000) = 8000000.

(vi) Place value of 5 = (5 x 1) = 5.

3. Various Types of Numbers:

(i) Natural Numbers: Counting numbers are called naturalsnumbers.
Thus 1, 2, 3, 4, 5,6, ... are all natural numbers.

(ii) Whele Numbers: All counting nismbers and 0 form the set of whole numbers.
Thus 0, 1, 2, 3, 4, 5, ... etc. are whole numbers.
Clearly, every natural number is a-whole number and 0 is 2 whole number which is
not a natural number.

(iii) Integers: All counting numbers, zero and negatives of counting numbers form the set

i P of integers.
Thus, ..., -3, =2, =1,0,1, 2, 3, ... are all integers.

. Set of positive integers = {1, 2, 3, 4, 5, 6, =
Set of negative integers = -1, -2, =3, =4, -
Set of all non-negative integers = (0, 1, 2, 3, 4, 5, o

4. Even And Odd Numbers:
(i) Even Numbers: A counting number divisible by 2 is called an even number.

Thus 0, 2, 4, 6, 8, 10, 12, .... etc. gre all even numbers.
(ii) Odd Numbers: A counting number not divisible by 2 is called an odd number.
Thus 1, 3, 5, 7, 9, 11, 13, 15, .... etc. are all odd numbers.
5. Prime Numbers: A counting number i ' f i
bkl g number is called a prime number if it has exactly two factors,
Ex. All prime numbers less than 100 are:
2,38,5,7,11,13, 17,19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97
Test For a Number To be Prime: o
II:Iet p be a given number and let n be the smallest counting number such that n?2p.
ow, test whether p is divisible b i .
_ _ 5 y any of the prim
If yes, then p is not prime otherwise, p is prirrll)e. PSSR SR
Ex. 4, Test, which of the following are prime numbers ?
() 137 (i) 173 (i) 319 (iv) 437 (v) 811



Operations on Numbers

Sol. (i) We know that (12)% > 137.
Prime numbers less than 12 are 2, 3, 5, 7, 11.
Clearly, none of them divides 137.
.. 137 is a prime number.
(it) We known that (14)? > 173,
Prime numbers Jess than 14 are 2, 3, 5, 7 11, 13.
Clearly, none of them divides 173.
., 173 is a prime number.
(i11) We know that (18)2 > 319.
Prime numbers less than 18 are 2, 3, 5, 7, 11, 13, 17.
Out of these prime numbers, 11 divides 319 completely.
.. 319 is not a prime number.
(iv) We know that (21)° > 437.

Prime numbers less than 21 are 2, 3 5,17, 11,18, 17, 19. A

Clearly, 437 s divisible by 19. }/ / 5

. 437 is not a prime number. w \
(u) We know that (29)°> 811. 74

Prime numbers less than 29 are 2, 3,5, 7, 11,13, 17, 19, 23.
Clearly, none of these numbers divides 811
.. 811 is a prime number.

CompOSIte Numbers: The natural numbers which are not prime, are called composite
numbers.

6. Co Primes: Two natural numbers a and b are said to be co-prime if their HCF is 1.
Ex. (2, 3), (4,.5), (7, 9), (8, 11) etc. are pairs of co-primes.

(;fl‘ESTs OF DlVlSlBlLITY7

I. Divisibility By 2:
A number is divisible by 2 1f its unit digit 1s-any of 0; 24,96, 8.
Ex. 58694 is divisible by 2, while 86945 is not divisible by 2

I1. Divisibility By 3: |

A number is divisible by 3 only when the sum of its digits is divisible by 3.
Ex. (i) In the number 695421, the sum of digits = 27, which is divisible by 3.
. 695421 is divisible by 3. :
(ii) In the number 948653, the sum of digits = 35, which is not divisible by 3.
- 948653 is not dmsnble by 3.
1L DlVlSlblhty By 9:
A number is divisible by 9 only when the sum of its digits is divisible by 9.
Ex. () In the number 246591, the sum of digits = 27, which is divisible by 9.
. 246591 is divisible by 9.
(ii) In the number 734519, the sum of digits = 29, which is not divisible by 9.
.. 734519 is not divisible by 9.

1V. Divisibility By 4:

3 gzt

= A

A _nur'nb,er is divisible by 4 if the number formed by its last two digits is divisible by 4.
Ex. () 68‘79376 is divisible by 4, since 76 is divisible by 4.
(ii) 496138 is not divisible by 4, since 38 is not divisible by 4.

'
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V.  Divisibility By 8:
A number is divisible by 8 if the number form
given number is divisible by 8.
Ex. (i) In the number 16789352, the num
divisible by 8.
- 16789352 is divisible by 8.
(ii) In the number 576484, the number
divisible by 8.
. 576484 is not divisible by 8.

ed by hundred's, ten’s and unit’s digit of the

ber formed by last 3 digits, namely 352 ig

formed by last 3 digits, namely 484 is not

VL Divisibility By 10:
A number is divisible by 10 only when its unit digit is 0.
Ex. (i) 7849320 is divisible by 10, since its unit digit is 0.
(ii) 678405 is not divisible by 10, since its unit digit is not 0.

VII. Divisibility By 5:
A number is divisible by 5 only when 1ts unit digit is 0 or 5.
Ex. Each of the numbers 76895 and 68790 is divisible by 5.

VIIL Divisibility By 11:

A number is divisible by 11 if the difference between the sum of its digits at odd places and

the sum of its digits at even places is cither 0 or a number divisible by 11.
l, Ex. () Consider the number 29435417.
o | (Sum of its digits at odd places) — (Sum of its digits at even places)

=(7T+443+9) -(1+5+4+2)=(23 -12) =11, which i~ /divisible by 11.
- 29435417 is divisible by 11.

i (ii) Consider the number 57463822.

’ (Sum of its digits at odd places) — (Sum of its digits at even places)

’ =2+8+6+T-(2+3+4+5)=(23-14) =9 which is not divisible by 11.
-, 57463822 is not divisible by 11.

SOLVED EXAMPLES

Ex. 1. 9587 - ? = 7429 — 4358,
Sol. Let 9587 = x = 7429 - 4353, Then,
9587 — x = 8071 = x = 9587 — 3071 = 6516.

Ex. 2. 5793405 x 9999 = ¢
Sol. 5793405 x 9999 = 5793405 x (10000 — 1)
= 57934050000 - 5793405
| = 57928256595
Ex. 3, 839478 x 625 = 2

57934050000
;57934&

Sol. 839478 x 625 = 839478 x ¢
4
= 839478 x(li) _ 83947810
2 94
8394780000
G 52673750
[
A M’m T

Operations ©

n Numbers

4, 976 » 237 + 976 » 763 -

Ex. :
Sol. Using distributive law,
976 x 237 + 976 + 163

Ex. 5. 986 307 - 986 x 207
Sol. By distributive 12w, w‘
086 x 307 — 986 x 20

Ex. 6. 1607 % 1607 = ?
Sol. 1607 x 1607 = (160{
= (1600 + 1)
= 2560000 -

Ex.7. 1396 x 1396 =?
Sol. 1396 x 1396 = (13
= (1400 -
= 196000C

Ex. 8. (475 % 475 + 125

Sol. We have (@ +b°

. (4757 +(125)

Ex. 9. (796 x 796 - :
Sol. 796 + 796 —°

=2 (1

= (1

Ex. 10. (387 x 387 -
Sol. Given Exp.

= (¢

=3

Ex. 11. (87 x 87 +
Sol. Given Exy

Ex. 12. Find the
Sol. Let the
5+9-
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. Factors and Multiples :

1L

. H.C.F and L.C.M. of Decimal Fractions : In given numbers, make the same number

IMPORTANT FACTS AND FORMULAEJ

jvides another number b exactly, we say

this case, b 1s called a multiple of a.
test Common Measure (G.C.M.) or
r more than two numbers

If a number a d

that a is a factor of b. In
Highest Common Factor (H.C.F.) or Grea t
Greatest Common Divisor (G.C.D.): The H.C.F of two o
is the greatest number that divides each of them exactly.

There are two methods of finding the H.C.F. of a given set
1. Factorization Method : Express eachone of the given n'umbers as th'e prc;f}luct of
prime factors. The product of least. powers of common prime factors gives .CF

9. Division Method : Suppose we have to find the H.CE of tw"o_given numbers. inide
the larger number by the smaller one. Now, divide the divisor .by the remam_den
Repeat the process of dividing the precedingnumber by the remainder last obtained

¢ill zero is obtained|as remainder. The last divisor isithe required HCF.

Finding the H.C.F. of more than two numbers : Suppose we havg to find the
H.C.F ofithree numbers. Then, H.C.F of [(H.C.F. of any two) and (the third number)]
gives the H.C.F. of three given numbers.
the H.C.E. of more_than three number§ may be obtained.

- The least number which is exactly divisible by

of numbers :

Sinilarly,
Least Common Multiple (L.C.M.)
edeh one of the given numbers is called their L.C.M.

1. Factorization Method of Finding L.C.M. : Resolve each one of the given numbers
into a product of prime factors. Then, L.C.M. is the product of highest powers of all

the facters. \

9 Common'Division Method(Short-cut Method) of Finding L.C.M. : Arrange the
given numbers in a row in any order. Divide by & number which divides exactly at
e'as’t' two of the given numbers and carry forward the numbers which are not
divisible. Repeat the ahove process till no two of the numbers are divisible by the
same numberiexcept 1. The prodiet of the divisors and the undivided numbets is the
required L.C.M. of the given numbers.

Product of two numbers = Product of their H.C.F. and L.C.M.

Co-primes : Two numbers are said to be co-primes if their H.C.F. is 1.

H.C.F. and L.C.M. of Fractions :

1. HCF. = H.C.F. of Numerators ; L.C.M. of Numerators
LCM of : 2. LCM = _
.C.M. of Denominators H.C.F. of Denouminators

ZI; ii:;;r;)sa‘l‘ 5t12§es,t Zy annexing zeros in some numbers, if necessary. Considering these
- ; ut decimal pomt, find H.C.F. or L.C.M. as the case may be. Now, in the
: ; m'ar off as many decimal places as are there in each of the given numbers.
C;r]r‘lliir;i:}?o(}i }I:er;i‘rztltqns :'Fmd the L.C.M. of the denominators of the given fractions.
et A hc 1lons into an equzva]ent‘ fraction with L.C.M. as the denominator,
vm ying both the numerator and denominator by the same number. The resultant
iraction with the greatest numerator is the greatest. b

_

30



H.C.F. and L.C.M. of Numbers 31

SOLVED EXAMPLES

Ex. 1. Find the HC.F. of B x #x5x 7, Zx P x #x B, Bx 5 x 7.
Sol. The prime numbers common to given numbers are 2, 5 and 7
s HREE =228 x 5ix 7 = 88,
Ex. 2. Find the H.C.F. of 108, 288 and 360.
Sol. 108 = 22 x 33, 288 = 25 x 32 and 360 = 23 x 5 x 3%
H.C.F. = 22 x 8% = 36.
Ex. 3. Find the H.C.F. of 513, 1134 and 1215.

Sol. 1134 ) 1215 ( 1

324
X
4 and 1215K1. I U
) JF.=H. f 513 “81.

5 x 7x 11.
x 5 x T4 x 11

Ex. 6. Find the L.C.M. of 72, 108 and 2100.

Sol. 72 = 23 x 32, 108 = 33 x 2%, 2100 = 2% x 52 x 3 x 7,
~ LCM. =23 x 3% x5%x 7= 37800.

Ex. 7. Find the L.C.M. of 16, 24, 36 and 54.

Sol. 2|16 - 24 - 36 — 54
2| 8 - 12 - 18 - 27

2| 4 -. 6 - 9 - 27

3| 2 - 3 - 9 - 27

¥l 2= 1 - 8= P

2 - 1 - 1- 3

L.C.M.=2x2x2x3x3x2x3=432.
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IMPORTANT FACTS AND FORMULAE

Decimal Fractions : Fractions in which denominators are powers of 10 are kngy,,

as decimal fractions.

Thus, 1 1 tenth = .{; I 1 hundredth = .01;
10 100

2 = 99 hundredths = .99; 1—7—0 = 7 thousandths = .007, etc.

100 00,
Conversion of a Decimal Into Vulgar Fraction : Put 1 in the denominator under

the decimal point and annex with it as many zeros as is the number of digits after

- the decimal point. Now, remove the decimal point and reduce the fiaction to ijts

lowest terms.

”~
25 1 2008 251
F="=R0H -5 - —.
Ay °F 100 4 I 1000 125

1. Annexing zeros to the extreme right of a decimal fraction does not change its value,

Thus, 0.8 = 0.80 = 0.800, etc.
2. If numerator and denominator of a fraction contain the same number of decimal
places, then we remove the decimal sign.

184 184 8 365 365

' 299 299 13’ 584 584
Operations on Decimal Fractions :

1. Additicr and Subtraction of Decimal Fractions : The given numbers are so
placed under each other that the decimal points lie'in one column. The numbers
so arranged can now be added or subtracted in the usual way.

2. Multiplication of a Décimal Fraction By a Power of 10 : Shift the decimal
point to-the right by as\many platcs.as is/the poweriof 10.

Thus, 5.9632 x 100 = 596.32; 0.073 x 10000 = 0.0730 x 10000 ~ 730.
3. Multiplication of Decimal Fractions : Multiply the given numbers considering

them without the decimal point. Now, in the product, the decima] point is marked
off to obtain as many places of decimal as is the sum of the number of decimal

places in the given numbers.

Suppose we have to find the product (.2'x .02 x .002).

Now, 2 x 2 x 2 = 8. Sum of decimal places = (1 + 2 + 3) = 6.
.2 x .02 x .002 = .000008.

4. Dividing a Decimal Fraction By a Counting Number : Divide the given
number without considering the decimal point, by the given counting number.
Now, in the quotient, put the decimal point to give as many places of decimal as
there are in the dividend.

- Suppose we have to find the quotient (0.0204 + 17). Now, 204 + 17 = 12.

Dividend contams 4 places of decimal. So, 0.0204 + 17 = 0.0012.

5
Th = X
1Ihus 5

46
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5. Dividing a Decimal Fruaction By a Decimal Fraction : Multiply both the
dividend and the divisor by a suitable power of 10 to make divisor a whole nurnver.

Now, proceed as above.
0.00066 _ 0.00066 x 100 _ 0.066

= = .006.
0.11 0.11x 100 11

Thus,

Comparison of Fractions : Suppose some fractions are to be arranged in ascending

or descending order of magnitude. Then, convert each one of the given fractions in
the decimal form, and arrange them accordingly.

: 3 6 7 . :
Suppose, we have to arrange the fractions 37 and ry in descending order.

Now, 2. 0.6, N = 0.857, < = 0.777.....
5 7 9

Since 0.857 > 0.777 ..... > 0.6, so g > % > -2—

Recui'ring Decimal : Ifin a decimal fraction, a figure or a set of figures is rep‘eat'ed
continuously, then such a number is called a recurring decimal. ¥

In a recurring decimal, if a single figure 1s repeated, then it is expressed by putting
a dot on it. If a set of figures is repeated, it is expressed by putting a bar on the set.

Thus, 213- AY3BY... = 0.3; %% = 3.142857142857 ..... = 3.142857.

Pure Recurring Decimal : A decimal fraction in which all the figures after the
decimal point are repeated, is called a pure recurring decimal.
Converting a Pure Recurring Decimal Into Vulgar Fraction ;Write the repeated
figures only once in.the numerator and take as many nines in _the denominator as
is the number of repeating figures.

5 53 — 67

Thus, 0.5 = =4 058 =4—; 0.067 = —; et¢.
9 99 999

Mixed Recurring Decimal : A decimal fraction in which some figures do rot repeat
and some of them are. repeated, is calted a mixed recurring decimal.

eg., 017333 ..... W

Converting a Mixed Recurring Decimal Into Vulgar Fraction : In the numerator,
take the difference between the number formed by all the digits after decimal point
(taking repeated digits only once) and that formed by the digits which-are not repeated.
In the denominator, take the number formed by as many nines as there are repeating
digits followed by as many zeros as 1s the number of non-repeating digits.

Thus, 016 = 167118 _ L gog7g _ 2278-22 2251
90 90 6 9900 990,
Some Basic Formulae :
(a + b) (a - b) = (a® - bP). 2. {a + b2 = (a% + b2 + 2ab).
(a = bf® = (a + b - 2ab) 4. (a+b+c?=a’+b+ &+ 2(ab+ be+ ca)

(a3 + b3) =(a + b) (a2 - ab + P?)

(a® - b3) = (a — b) (a2 + ab + bP).

@+ B +3-38abo)=(a+b+c)(a®+ b+ - ab— be - ao).
When a + b+ ¢ =0, then a® + & + & = 3abe.

o = Or g




_— B

43 Quantitative Aptitude

SOLVED EXAMPLES

Ex. 1. Convert the following into vulgar fractions :

(i) 0.75 (if) 3.004 (iif) .0056.
75 3 . 3004 751 56 7
. = — = — 004 = — = ——. ().0056= 2= )
o, s 100 4 i 8003 1000 250 - 10000 1250

5 7 13 16 3 . .
1 2, —, —, — and — ascending order of magnit
Ex. 2. Arrange the fractions 3’ 12’ 16° 29 4 in g gnitude,

Sol. Converting each of the given fractions into decimal form, we get :

3
2= 0.625, = 0.5833, . 0.8125, L. 0.5517 and — = 0.75.
8 12 16 29 4

Now, 0.5517 < 0.5833 < 0.625'< 0.75 < 0.8125.

16 7 15 3 18
— < ST < — <.
29 12 8 4 16

Ex. 3. Arrange the fractions —s 7+

2 = and 2, in their desx:endiné order.
7 9 11

(R.B.L. 2003)

0w

Sol. Clearly, 3 = 05, & = 0-571; B 0.88,'—?- = 0.818.
5 7 9 11

Now, 0.88 > 0.818 > 0.6 > 0.57L.

8 /9 3_4

= A — P y

V.1l s B 1

Ex. 4. Evaluate : (i) 6202.5 + 620.25 + 62.025 + 6.20256 + 0.62025  (L.I.C. 2003)
(i )"6.064 + 3:98 + 7036 + 7.6 + (3/+ 2

Sol. () 6202.5 (11) 5.064
620.25 3.98
62.025 0.7036
6.2025 7.6
+ 0.62025 0.3
6891.59775 + 2.0
S 19.6476
Ex. 5. Evaluate : (i) 31.004 — 17.2386 (id) 13 — 5.1967
Sol. () 31.0040 (i1) 13.0000
- 17.2386 - 5.1937
13.7654 7.8033
Ex. 6. What value will replace the ques*ion mark in the following equations ?
(i) 6172,49 + 378.352 + ? = 9318.678 (B.S.R.B. 1998)
(i) ? — 7328.96 = 5169.38 (B.S.R.B. 2003)

Sol. () Let 5172.49 + 378.352 + x = 9318.678.
Then, x = 9318.678 - (5172.49 + 378.352) = 9318.678 - 5550.842 = 3767.836.
(;1) Let x — 7328.96 = 5169.38. Then, x = 5169.38 + 7328.96 = 12498.34.
Ex. 7. Find the products : (i) 6.3204 x 100 (i1) .069 x 10000
% Sol. (1) 6.3204 x 100 = 632.04. (1) .069 x 10000 = .0690 x 10000 = 690.




4. SIMPLIFICATION

IMPORTANT -CONCEPTS

L ‘BODMAS' Rule : This rule depicts the correct sequence in which the operations are
to be executed, so as to find out the value of a given expression.
Here, ‘B’ stands for ‘Bracket, ‘O’ for ‘of’, ‘D’ for ‘Division’, ‘M’ for ‘Multiplicatior’,
‘A’ for ‘Addition’ and ‘S’ for ‘Subtraction’.
Thus, in simplifying an expression, first of all the brackets must be removed, strictly
in the order (), {} and []. ' '

After removing the brackets, we must use the following dperations strictly in the.
order :

(i) of (i) Division (iif) Multiplication (iv) Addition*(v) Subtraction.
II- Modulus of a Real Number : Modulus of a real number a is defined as
Va | a, if a >0
a =
-a, if a <0
Thus, | 5)=5 and|-5|=-(=8) =5
III. Virnaculum (or Bar) :When an expression corftains Virnaculum, before applying the
‘BODMAS' rule, we simplify the expression under the Virnaculum;

SOLVED EXAMPLES

Ex. 1. Simplify : (i) 6005 — 5000 + 10 (i1) 18800 + 470 + 20.
Sol. (i) 5005-5000 + 10, = 5005 - f’%gg = 5005 - 500 = 4505,

(i) 18800 + 470+20 = 1‘81%?)—0+20 =40+20 = 2
Ex. 2. Simplify : b=[b-(a+ &) -1b- &~ a - b)) + 2a)  (Hotel Management, 2002)
Sol. Given expression = b=[b-(a+ b) - {b-(b-a+b)+2al
= b—[b—\a——b—{b—2b+a}+2a]
=b-[-a-{b-2b+a+2all
b-[-a-{-b+3all = b-[-a+b-3al
b-[-4a+b] = b+4a-D = 4a.
Ex. 3. What value will replace the question mark in the f_'ol]owiug equation ?

1

| e 1 2
Z48-+7+2- =13
42+36+ s =
9 19 7 _ 67
- e + == —
Sol. Let2+6+x 35 |
67 (9 .19 7 _ 67 _ 27+19+14J=(ﬂ_soj
The“’x=?’(5+‘?+§)c’ =3 "6 )56

67 17 .2
(% -10]|= == = 3%,
e (5 ] 5 5

. . 2
Hence, missing fraction = 33.

67



5. SQUARE ROOTS AND CUBE ROQTS

IMPORTANT FACTS AND FORMULAE

Square' Root : If X = y, we say that the square root of y is x and we write, J_ s 2
Thus, ¥4 = 2, V9 = 3, V196 = 14. |

Cube Root : The cube root of a given number xis the numbér whose cube is x We denote
the cube root of x by :\3/;:- v | l
Thus, I8 = J2x2x2 = 2, ¥348 = J7x Tx7 = 7 ete.

Note :
1-\[-’:—=J;XJ; 2. £= x:.._x._x_\/_'—}’-_:_@'
. y OBy g

SOLVED EXAMPLES

Ex. 1. Evaluate J6084 by factorization method.

Sol. Method : Express the given number as the product of prime factors.
Nowytake the product of these prime factors choosing one out of
every pairjof the same primes. This product gives the square‘roet
of the given number.

p—t
(o=
(S}
(8]
p—t

Thus; resolving 6084 into prime factors, we get : 507
6084 = 22 x 82 x 13*
169
J6084 = (23X 18) =.78: T
Ex. 2. Find the square root of 1471369.
Sol. Explanation :In-the given rumber, niarkiof the digits 1 | 1471369 (1213
in pairs starting {rom the unit’s digit. Each pair and 1
the remaining one digit is called a period. 99 | 47
Now, 12 = 1. On subtracting, we get 0 as remainder. , 44
Now, bring down the next period i.e, 47. o —'—3?5‘—
Now, trial divisor is 1% 2 = 2 and trial dividend 1s 47. : .
So, we take 22 as divisor and put 2 as quotient.
The remainder is 3. 2423 7269
Next, we bring down the next period which is 13. _.___7_2_§?_
Now, trial divisor is 12 x 2 = 24 and trial dividend is o
-

313. So, we take 241 as dividend and 1 a$ quotient.

The remainder is 72.
Bring down the next period i.e., 69.

- Now, the trial divisor is 121 x 9 = 242 and the trial
dividend is 7269. So, we take 3 as quotjent and 2423
as divisor. The remdinder is then zero.

Hence, V1471369 = 1213.
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6. AVERAGE

IMPORTANT FACTS AND FORMULAE

Sum of observations \

1. Average =

Number of observations )

2. Suppose a man covers a certain distance at x kmph and an equal distance at

v kmph. Then, the average speed during the whole journey is ( 2xy ] kmph.
’ x+y

'SOLVED EXAMPLES |

Ex. 1. Find the average of all prime numbers between 30 and 50.
Sol. There are five prime numbers between 30 and 50.
They are 31, 37, 41, 43 and 47.

[ T 7 4
... -—Required average = Lgl b e Nk 8 17] = - = 39.8.
5 5
Ex. 2. Find the average of first 40 natural numbers.
N
Sol. -Sum of first »n patural numbers = n(n; :
So, sum ofufirst 40 .natural numbers = éO xj_l = 320.

. 320
Required average = Tt 20:5s

Ex. 3. Find the average of first 20 multiptes of 7.

T(1+2+3+.....+20) :(7x2,0-x21) \ (147

== | = 735
20 20x 2 2) #»

Ex. 4. The average of four consecutive even numbers is 27.'Find the largest of these
numbers.

Sol. Required average =

Sol. Let the numbers be x, x + 2, x + 4 and x + 6. Then,

x+(x+2)+(x+4)+(x+6) 4x +12
i = 27 =

Largest number = (x + 6) = 24 + 6 = 30.

=27 =2 x+3=27 = x = 24.

Ex. 5. There are two sections A and B of a class, consistfng of 36 and 44 students
respectively. If the average weight of section A is 40 kg and that of section B is 45 kg,
find the average weight of the whole class.

Sol. Total weight of (36 + 44) students = (36 x 40 + 44 x 35) kg = 2980 kg.

2980
Average weight of the whole class = L_QO—\J kg = 37.25 kg.

i
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7. PROBLEMS ON NUMBERS

In this section, questiohs involving a set of numbers are put in the form of a puzzle.
You have to analyse the given conditions, assume the unknown numbers and form
equations accordingly, which on solving yield the unknown numbers.

SOLVED EXAMPLES

Ex. 1. A number is as much greater than 36 as is less than 86. Find the number.
Sol. Lgt the number be x. Then, x - 36 =86 - x < 2x=86 + 36 = 122 & x=6l.
Hence, the required number is 61.

Ex. 2. Find a number such that when 15 is subtracted from 7 times the number, the
result is 10 more than twice the number (Hotel Management, 2002)

Sol. Let the number be x Tnhen, 7x-15=2x+10 o 5x=25 & =x=5
Hence, the required number is 5.

Ex. 3. The sum of a rational number and its reciprocal is % Find the number.

(S S.C. 2000)
Sol.- Let the number be x.
Then,::c+l=E = x2+1=l§ 6x%-13x+6 = 0
& 6 ie 6
& 6xX-9x-4x+6=0 & (Bx-2)(2x=3)=0
AR
3 2

. 2
Hence, the required number,is 3 or 0

Ex. 4. The sum of two numbers 15.184. If one-third of the one exceeds one-seventh
of the other by 8, find the smallerinnumber.
Sol. Let the numbers be x and (184 — x). Then,
x (184 -x)
3 =
So, the numbers are 72 and 112. Hence, smaller number = 72.
Ex. 5. The difference of two numbers is 11 and one-fifth of their sum is 9. Find the
numbers.
Sol. Let the numbers be x and y. Then.

=8 & Tx-3(184-x)=168 & 10x=720 & x = 72

‘ -
x—-y=11 A1) and é(x+y) =9 = x+y=45 (1)

Adding (i) and (ii), we get : 2x = 56 or x = 28. Putting x = 28 in (i), we get : y = ¥7.-
Hence, the numbers are 28 and 17.
Ex. 6. If the sum of two numbers is 42 and their product is 437, then find the
absolute difference between the numbers. (8.8.C. 2008)
Sol. Let the numbers be x and y. Then, x + y = 42 and xy = 437..

x—y = (x+y)?-dxy = (427 - 4x 437 = [1764 - 1748 = J16 = 4.

Required difference = 4.
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8. PROBLEMS ON AGES

SOLVED EXAMPLES

Ex. 1. Kajeev’s age after 15 years will be 5 times his age 5 years back. What 15 th,
present age of Rajeev ? (Hotel Management, 2007,
Sol. Let Rajeev’s present age be x years. Then,
Rajeev’s age atter 15 years = (x + 15) years.
Rajeev’s age 5 years back = (x — 5) years.
x+15=5(x=5) o x+15=5x=25 & 4x=40 & x=10
Hence, Rajeev’s present age = 10 years. ’

Ex. 2. The ages of two persons differ by 16 years. If € years ago, the elder one be
3 times as old ad the yourger one, find their present ages. (A.A.O. Exam, 2003,

Seol.  Let the age of the younger person be X years.
Then. age of the elder person = (x + 16) years.
B (xL6) =(x+16-6) & Bx-18=x+ 104 2x=28 & x= 14
Hence, their present ages are 14 years and 30 years.
Ez.8. The preduct of the ages of Ankit and Nikisa is 240, If twice the age of Nikitg

is more than Apkit’s age by 4 years, what is Nikita’s ege? (S.B.I.PO. 1999)
Sol./ Let Ankit’s age be x years. Then, Nikita’s age = = vears.
x
2x2—4q—x =4 & 480-a% = 4x o x2+ 4% P80 = 0
x

S (xr+24)(x-20) =0 & 2= 20
- .- 240
Hence, Nikita’s age = B years = 12 years.

Ex. 4. The preseniage of a faihier :s ¥'years more than three times the age of his
son. Three years hence, father’s age will be 10 years more than twice the age of the son.
Find the present age of the father (S.5.C. 2003)

Sol. Let the son’s present age be x years. Then, father’s present age = (3x + 3) years.
Bx+3+3)=2x+3)+10 & 3x+6=2x+16 & = 10.
Hence, father’s present age = (3x + 3) = (3 x 10 + 3) years = 33 years.

Ex. 5. Rohit was 4 times as old as his son 8 years ago. After 8 years, Rohit will be
twice as old as his son. What are their present ages ?

Sol.. Let son’s age 8 years ago be x years. Then, Rohit’s age 8 years ago = 4x years.
| 'Son’s age ‘after 8 years = (x + 8) + 8 = (x + 16) years.
Rohit’s age after 8 years = (4x + 8) + 8 = (4x + 16) years.
2(x+16)=4x+16 o 2x=16 o x=§
Hence, son’s present age = (x + 8) = 16 years.
Rohit’s present age = (4x + 8) = 40 years.

Ex. 6. One year ago, the ratio of Gaurav’s and Sachin’ age was 6 : 7 respectively.
Four yoars hence, this ratio would become 7 : 8. How old is Sachin ?
' (NABARD, 2002)
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Sol. Let Gaurav’s and Sachin’s ages one year.age be 6x and 7x years respectively. Then,
Gaurav's age 4 years henee =/{8x + 1)+ 4 = (6x + 5) years.
Sachin’s age 4 years hence = (7x + 1)+ 4 = (Ix + 5) yvears.
6x + 5 T
=— & 8(6Bx#5E 7(7x+5 o 48x+40 =\49%8485 < =x = 5.
7x+5 8 ,
Hence, Sachin’s present age = (7x + 1) = 36, years.

Ex.7. Abhay’s age after six years will be three-seventh of his fatHer’s age. Ten years
ago, the ratio of their ages was 1: 5. What is Abhay’s father’s age at present ?

Sol. Let the ages of Abhay and his fatl ar 10 years ago be xand bxyears respectively. Then,
| Abhay’s age after 6 years= (x+10) + 6 = (x + 16) years.
Father’s age after 6 years =(5x " 10) ,+6 = (bx.+ 16) years.

(x+16):—§4(5x+16) B 3 (5x + 16 R | - . o

= Sx=064 & x= 8.
Hence, Abhay’s father’s present age = (6x + 10) = 50 years.
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9. SURDS AND INDICES

P —

——
ﬁqponTANT FACTS AND FORMULAE

. LAWS OF INDICES :

m

(i) a® x &" = gt (ii) %T =e""" (iid) (a™)" = a™"
n n
(iv) (ab)” = &a"b" (v) (%J = %n— (vi) =1

1
9. SURDS : Letabea rational number and n be a positive integer such that a* = Yo

s irrational. Then, Yo  is called a surd of order n.
3. LAWS OF SURDS:

1
o 0y = n .8 N -n n "_(_1_ - _'\:/’_;_
() Ya =a (i1) Vab J;xJZ (iid) 3 %
(iv) G =a V) e = ™o (vd fay™ =Fa™.

SOLVED EXAMPLES

4

2 4 \ay—
Ex. 1. Simplify : () @7)3, (i) @029) 5" - (ii}) (1—285—) 5,

2 2 (axz)
Sol. () @73 = (BB =38 = 829,

4 4 {5,((_—_1)
] -g = o —g = 5 = .
(i) (1024) 4°) 4 1 26"

4

w @

Ex. 2. Evaluate : (i) (._00032)3 (i) (256)%36 x (16)%8,

3 3 5 % 5 % [SXEJ 3
B 32 )5 2 2 1 5 1 1

1 5 == == = |.= = F 2] = e
Sol. (i) (0.00032) (100000] (105} {(10)} (5) (5] =

0.18

(i) (256)0.16 X (16)0'18 = {(16)2}0'16 X (16)0.18 = (16)(2X0.16) X (16)
1
(16)0.32 x(16)0.13 - (16)(0.32+0.18) = (16)05 = (16)2 = d
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10. PERCENTAGE

IMPORTANT FACTS AND FORMULAE

I. Concept of Percen.age : By a certain percent, wé mean that many hundredth&

IIE

Thus, x percenpt means X hundredths, written as x%.

To express x% as a fraction : We have, z% = T7%

20 1 48 12
. = — = = 48?/ = —_— = —, ete..
Thus, 20% 100 5 °= 700 25

- (1 b 6
ThEE)~ - | x 100 |"=25%; 06 = —
4 4 - 10
If the price of 2 commodity increases by R%; then the reduttion in consumption so

as not to increase the expenditure is

| R
1 (100 + R)
If the price of a commodity decreases by R%, then the inerease in consumption so

as not to decrease the expenditure is

[

1
| (100 -

/
v a a_ ..
To express % as a pereen? : We have 3 = LEX 100)%.
3

I

X, 100}%

= % IOO]%
) J

Results on Pupulation : Let the populatiof’ol @ tewn be P now and suppose it
increases,at the rate of R% per annum, then o

r i
1. Population after n years = P (1 + _n_)

L 100
\ V4
2. Population n years ago = ————.
(R
L 100 )

IV. Results on Depreciation : Let the present value of @ machine be P. Suppose it

depreciates at the rate of R% per annum. Then :

\ 1
1. Value of the machine after n years = P(l o
( 100
2. Value of the machine n years ago = —~——E——n
(-&)
\ 100
V. If A is R% more than B, then B is less than A by
[ R ]
% 100 | %.
|q00+ B ’
If A is R% less than B, then B is more thaﬁn A by
(—-—L %100 | %.
|@oo-R) "
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percentag® 209
| SOLVED EXAMPLES
Ex. 1. Express each of the following as & fraction :
(i) 56% (1) 4% (iii) 0.6% (fv) 0.08%
56 14
) 56% = —— = —. 5 _ 4 1
SOL ( - 100 25 (11) 4% = EE)- = -2'3
: 06 6 3
(i) 06% = — = —— = v oogw = 098 . B L
100 1000 500 ” 7100 10000 1250
Ex. 2. Express each of the following as a decimal :
(i) 6% (ii) 28% (iii) 0.2% (iv) 0.04%
i, 6 28
6% = — = 0.06. i S o
Sol. (i) 6% 100 0.06 . (i1) 28% = ~ & 028.
02 0.04
02% =.— = 0.002. ; P = ]
(i11) o 100 002 {iv) 0.04% T 0.0004.
Ex. 3. Express each of the following as-raie percent :
w23 ’ 3 .
(1) 2o (i1) ,62 (11i) 0.004
23 23 575\ 8
A, onl% - (75 - 6l
Sol. (1) % (%x )o s )% 639%.
(")0004——5—— 4 100M = 0.4%
1000 {1000 v
2 7
(111) 6»§ = —Z = ;(2 X }.OO\% = 675%.
N | )
Ex. 4. Evaluate :
(i) 28% of 450 +45% of 280 (Bank PO. 2003)
(ii) 16%%_ of 600 g - 3377 of 180 #m (R.R.B. 1996)

- - 28 45 )
N 98% of 450+ 45% of-280 = (-———x450+——x280 = (126 +126) = 352,
Sol. (O e of 48 o 0 1700 60 ! ( A )= 252

(1) 16—2—% of 600 gm—BB%% of 180 gm
50 1 1 100 1 }
2 w2 xdo0|-| —x—=x180 = (100 - 60) gm = 40 gm.
U\a 00 ) [3 100 i g = Shgm

(5.5.C. 2000)
(8.5.C. 2002)

Ex. 5. (i) 2 is what percent of 507
1
(ip) é— is what percent of = 7

(iii) What percent of .7 is 84 ?
(iv) What percent of 2 metric tonnes is 40 quintals 7
(v) What percent of 6.5 litres is 130 ml?

- 2
Sol.  (§) Required percentage = {—5~0 X 100)% = 4%.

1,34 1001% =.150%.
2 1 )

&

(i) Required percentage = [

84 ‘ g
(iif) Required percentage =(—,7 X 100)% = 1200%.
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(iv) 1 metric tonne = 10 quintals.

Required percentage = ( P, 100]% = 200%.
2x10
(v) Required percentage = (-——E—O——— X 100]% = 2%.
6.5 x 1000
Ex. 6. Find the missing figures :
(i) 7% of 26 = 2.126 (i) 9% of 7 = 63 (iii) 0.25% of 7 = 0.04

Sol. (i) Let x% of 25 = 2.125. Then, 1%6" 25 = 2125 < x = (2125x4) ¥ 85,

x W3 e x=(§£"9—1-09]=70.

23 0.25 0.04 x 100
(iif) Let 0.25% of x = 0.04. Then, Taax =004 & x= (—0—;5——} = 16.

9
1) Let = 6.3. Then, —
(62)) 9% of x en ==

3

E4 7.-Which'is géeatest in 16>.%, 725- and 0,17 ?

Sol. —_— X ——
3 3 100 15
Ex. 8. If the sales tax be'reduced from 3—;—% fo 3:?1-%, then what difference does Iit

make to a person who purchases an article with marked price of Rs. 8400?
(8.8.C. 2002)

N
1629 - ( 20 1 ) d é— _ 0166, 2 = 0.133. Clearly, 0.17 is the greatest.

Sol. Required difference = (3%% of Rs. 8400]—'( 3%% of Rs. 8400)

= (Z = —IQ-J% of Rs. 8400 = —]—'-% of Rs. 8400
2 3 6

= Rs. (lx-l-xs4oo) B
6 100

us defective. How many will he

"Ex. 9. An inspector rejects 0.08% of ihe meters
{M.A.T. 2000)

examrine to reject 27
Sol. Let the number of meters to be examined be x

8 1 2 x 100 x 100
y \ = —_— — X% = 2 = e s | = A
Then, 0.08%'of x= 2 < (100 X 100 x) & X ( 5 ] 2500

Ex. 10: Sixty-five percent of a number is 21 less than four-fifth of that number. What

is the number ?
Sol. Let the number be x

Then,ix—(65% of x)=21 & ix__§_5_x=21 o 15x=2100 < x=140.
5 5 100

Ex. 11. Difference of two numbers is 1660. If 7.6% of one number is 12.6% of the other
number, find the two numbers.

y 5

Sol. Let the numbers be x and y. Then, 7.5% of x =125% of y & x = ~1772—5§ = -3-3'-

x

Now, x - y = 1660 .= -g-y—y=1660 i §y=1660 s yz(l(j—Giz)—x—EJ=2490-

One number = 2490, Second number = —g—y = 4180.

~




11. PROFIT AND LOSS

IMPORTANT FACTS

Cost Price : The price at which a icle i L3 : .
“bbreviated as C.P n article is purchased, is called its cost price,

Selling Price : The price at whi s 14 ’ . ) .
Jbbreviated as S.P P at which an article is so}d, is called its selling price,
Proﬁt‘: or Gain : If S.P. is greater than C.P, the seller is said to have a pr}'oﬁt
or gain. \

Loss : If S.P. is less than C.P, the seller is said to have incurred a loss.

FORMULAE
1. Gain = (S.P.) - (C.P) 2. Loss = (CR) ~ (8F)
3 Loss or gain i§ always reckoned on CP
4. Gain% = (M) B oss% = (M]'
v ‘ C.P.

(100 + Gain %) . {100 - Loss %)

6. SP.= ————-xC.P. R D B
100 X 72 S.P.J Tob AP

8. C.P.= ———'—m—o——————xS.P. 9 C.P-= P . S.P.

(100 + Cain %) , = (100 Loss%) |
10. If an article is scld 2t a'gain of say, 35%, then SP = 135% offC.B
11. If an article is sold at aloss of say, 35%, then S.P. = 65% o /C IR
12. When a person sells two similar items, one at a gain of say, %, and the other
at a loss of x%, then the seller always incurs a loss given by :

Loss% = Common Loss and Gain% . =[x .
RERRE 10 10
13. If a trader professes to sell his goods at cost price, but uses false weights, then
Error
i = ————x100 %.
Gain'® [(True Value) - (Error) ] i

SOLVED EXAMPLES

Rs. 27.50 sad sells it for Rs. 28.60. Find his gain

Ex. 1. A man buys an article for
DPercent.

Sol. CP = Rs. 27.50, S.P. = Rs. 28.60.
So, Gain = Rs. (28.60 — 27.50) = Rs. 1.10.

110
27.50

Gain% = ( X 100)% = 4%.
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