CHAPTER

Number System

Number System

The system of numeration employing, then ten digits 0, 1,2, 3, ...,
8 9 is known as number system. A group of digits, denoting a
number, is called a numeral,

A number may be a natural number, a whole number, an integer, a
rational number, a real number etc. It is important to mention here
that the above classification of numbers is not mutually exclusive,
£g. an integer can also be a whole number or a natural number.

Various Types of Numbers

1. Natural Numbers Counting numbers are called as
nacural numbers. The set of natural numbers is denoted by
‘N Thus, N =1{1,2,3,4,5,.. .}is the set of all natural numbers.

2. Whole Numbers |If zero (0) is included in the set of
natural numbers, then we get the set of whole numbers,
denoted as W, Thus, W ={0,1,2,3,4,5,.. .} is the set of whole
numbers.

» So, here, every natural number is a whole number.

« But, zero (0) is the only whole number which is not a
natural number.

3. Even Numbers The numbers which are divisible by 2
are called as even numbers. Such as 2, 4, 6, 8 10, ... . In
general these are represented by 2m, where me N.

4 Odd Numbers The number which are not divisible by
2 are called as odd numbers. Such as 1, 3, 57,9 ...In
general, these are represented by (zm+ 1) where meN.

5. Prime Numbers A number greater than 1 is called a
prime number, if it has exactly two factors, namely 1 and
itself. For example, 2, 3, 5 7, ... are some of the prime
numbers.

« If a number is not divisible by any of
upto square root of that number, then it

* 2 is the only even number which is prime. A

* The pri bers upto 100 are : 2,3, 5 7, 1%, 13, 1/, 1%
3, Egn ?::"E' 32:-'2.‘:. 43, 4; 53, 59, 61,67, 71, 73, 79, 83,89 and
97 i, there are 25 prime numbers upto 100. _

6. Co-prime Numbers Two numbers X andy are Isa:d ©
be co-prime, if their HCF (highest comman factor) is 1 1e.
they do not have a common factor other tl}an 1. ‘
For eg, : (9, 2), (5, 6), (11, 15) are the pairs of co-prime
numbers, "

the prime number
is a prime number.

» If x and y are any two co-primes, a number p is divisible by
x as well as by y, then the number is also divisible by xy.

= Co-prime are also called as relatively prime numbers.

« Twin Primes Prime numbers which differ by 2 are
called as twin primes. eg, (3, 5), (11, 13) are twin primes.

7. Composite Numbers All the natural numbers except
1 and the prime numbers consticute the set of composite
numbers eg, 4, 6, 8, 9, ... all are composite numbers.

* "1’ is neither prime nor composites,
8. Integers All counting numbers and their negatives

including zero form a new set of numbers which are called
as integers. The set of integers is denoted by |

Thus, I={...,—4-3-2-10,1234,..} .is the sec of

integers.

« So, here every natural number and whole number is an
integer.

* Sp, hereN Wl

Some Subsets of Integers

1. Positive Integers The sec of all positive integers is
denoted by I*. Thus, I ={1,2,3.45..} is a set of all
positive integers. Here, we can see that N and!* are the
same.

2. Negative Integers The set denoted by I is of all
negative integers. Thus, I” ={=1,-2,—-3,—4,...} is a set of
all negartive integers.

. Here.ti: is notable that 0 (zero) is neicher positive nor
negarive.

3. Non-negative Integers The set {0, 1,2, 3 4 ..} is
called the ser of non-negative integers.

4. Non-positive Integers The set {0,—1-2-3,-4,...}

is the set of non-positive integer.

5. Rational Numbers., The numbers which are expressed
in the form of gig; p, g €1, g # 0 are called rational numbers,
where p and g are co-primes. The set of rational numbers is

represented by 'Q..Thus, @ ={p/q : p and g are integers and
co-primes, g # 0. A

E-g»,z- - %, 7, -6 are rational numbers,
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= Every natural number say x, can be written as x/1, 0
every natural number is a rational number.

« 0 (zero) can be written as 0/1.

* Every non-zero integer can be written as K1, so every
integer is a rational number.

Terminating and Repeating Decimals

Every rational number has a particular characreristic that when
expressed in decimal form they are expressible either in
terminating decimals or in repeating decimals,

1 5 .
eg. : =050r==125 [terminating decimals)

i
'I o —
-=0333=30r L 01125454 = 01254
3 550

[non-terminating but repeating decimals)
Irrational Numbers The number which cannot be
expressed in the form pfg, where p and g both are integers and
q# 0 are known as irrational numbers. The irrational numbers
when expressed in decimal form are_in _non-terminating and
non-repeating form. For example, 2, /5, /7 etc.

; i 22 22,
= Here, it 15 notable thar exact value of & is not -?-, as -}- is a

rational number while T is irrational,

22
« — and 3.14 are not exact value of m.
7

= Numbers lIke 0101005001 .. is a non-terminating and
non-repeating decimal. So. it is an irrational number.

Real Numbers The tortality of all rational and all irrational
numbers forms, the set of real numbers and is denoted by R. Thus,
all patural numbers, whole numbers, integers, rational and
irrational numbers are real numbers.

Properties of Numbers and
Operations on Them

Properties of Real Numbers

General Properties of R
.".'1, If x andy are two real numbers, then either x>y,y> x or
X=y
2. IF x andy are two real numbers, chen

(1) ifx>y5_1<.l
Xy
(i) x>y = =x< =y
(i) x>y =x+a>y+a
{(iv) x>y = xa>ya when a> 0
Lxy=0=x=00ry=0
Properties of Addition on R

1. Closure Property The sum of two real number is
always a real number e, aeRbeR=>a+beR Vo beR
Hence, Ris closed for addition,

—

2 Associative Law Ifab,ceR then
1 {a+b]+c=ﬂ+{b+c}

3 Commutative Law a+b=b+aforallabeg

ive Identity Additive identity is the q,

4. ﬁlﬁg:t:::en added to any number of [hE set, thep :
nurmber remains unaltered. Such as zero (0) is a real Numpy
such that 0+a=a+0=a Fnr alla,0eRr
S, '0' is the additive identity in R

itive Inverse It isa number in the set which

5. 4::1“;:; to any number, then the result is additive idengy,
If geR—aeR then a+(-a)=0 then —a is calleq ]
additive inverse of a

Properties of Multiplication on R

1. Closure Property Ris closed for multiplication,
Le, abeRthen abor baeR Ya,beR

2. Associative Law If a b, ceR then (able = abq).
3 Commutative Law If o,beR then ab =ba, Vo beg

4. Distributive Law Ifa,b,ceR then alb + )=ab+u
So, multiplication is distributive over addition.

5. Multiplicative Identity in R it is a number which
when multiplied by a real number, the number remais
unaltered. i, if aeR then 1-a=a=a- here 1 is the
number,

50, "1" is the multiplicative identity in R

6. Multiplicative Inverse It is a number which wher

multiplied by the number the result is 1. If aeR the

T e e iy :
a-—==1, so — is multiplicative inverse of a or vice-versa
a a

» Zero has no reciprocal, thus has no multiplicative invers.

Properties of Subtraction and Division on R

1. Closure Property Ris closed for subcraction, if a b€l
thena—beR

2 Subtr;cgion on R does not satisfies the commutative #
associative laws,

3. Division of real number does not holds closure propé™
since 3e R, 0eR burt E#R
0

Prnpertia'_s of Integers ()]
Properties of Addition on /

1. Closure Property vape lat+bel

2. Commutative Property vgbe La+b)=0* a

3. Associative Property v p ce/
(a+b)+c=a+p+0o

Y Vaela+0=0+a=a
S0, 0€land is called as additive identity of integers

5. Additive Inverse vgae there exists ~ae ! u<h
a+(~-a)=0, then, (~a) is the additive inverse of &

4. Additive Identi



!

properties of Subtraction on /

1. Closure Property | is closed for
aelbel=a—belforalabel

2. In general the commutative propert sl LA T

properties are not fv‘IDHGWEd by kubtraczign. ; d Fa!:socm:we

Since, 3-2#2-3V23ejand also

(a=b)=c#a—(b—0),Vab,cel

properties of Multiplication on /

1. Closure Property | is closed fo Sgtibe _
abel= axb=bxael r multiplication, as if

2. Commutative Property Ifabelthenaxb=bxa
so it holds commutative property.
3 Associative Property Ifab, celthen
abd)=(ab)cel
4 Multiplicative Identity Yael
axX1=1xXa=aqa so 1is the multiplicative identity of a.
5. Distributive Property ¥ a,b,cel then
ab +c)=ab + ac
so multiplication is distributive over addition.

Factors in Integers (/).

Let a,b e | then 'd is a factar-of b’ if there exists an integer g such
that b = ag. Also, here we can writegh.

« IF'd is a factor of b, then B’ is called a multiple of 'd.

Ordering in Integers (/)

Lec ' and §/ are any two integers, we say that x>y, ifx=y +zfor
some integer 'Z.

« Also, if there are any two integers 'd and 'b’ and only one of the

following holds
(a<b (i)a>b

Properties of Rational Numbers

Properties of Addition on @
1, Closure Property If ab and ¢/d are two rational numbers

and a,b, ¢, d ) then 2 +§ i also a rational number.
b

LI
subtraction. Since,

(ii) a=b

3 ifEIEEQ_ then [E+£)EQ Here, b #0d#0
b d b d

2. Commutativity'/If ' ab.cd.eQ ab.cde! A
b ki E+£=£+E
Dd#ﬂthenh 3-d b
3. Associativity If a°tteq and ab.cde fel and
b

(3
d f
o R £+£]
b*ﬂ;d#ﬂ._f:ﬁ.:hen(—6+;)+}"‘b+[d f

a F
4. Additive Identity For every Eeq, there exists a

! 0
unique value rational number = c#0

Number System 5

e, 0 such :ha:-g +

5. Additive Inverse Q there exists a rational

number —'E.b # 0 such that 2 + [——E] =0
b b b

Properties of Multiplication on @
1. Closure Property If E,geq and ab,c.del thén

peg)e
b d :

2. Commutativity |f E,-;—et] and ab.cdel then

e€Qand ab,c.del then
a.cy e _a._|c.e
—Y—|x—==x|=x=]|b20d#0 f#0
{b ﬂ‘) f b [d f] ;

4. Multiplicative Identity For every EE Qand abel

; ; 1 1
there exists a unique number - such that Ex%=ixg

a
=—-eQbz0
b
5. Multiplicative Inverse For every geq and
abela#0 and b#0, there exists a rational number E
a
such that 2 x b =1.
b a
& Distributivity IFE, 5 and %are three rational numbers,
T.hEﬂE £+E =Ep£+._.._
bld f)] bd b f
So, multiplication is distributive over addition.

« Berween any two rational numbers, there are an infinice
number of rational numbers.

« If'd and ' are any two rational number such that a<b,

then l(a +b) is a rational number between a andb.
2

Example 1. Write four rational number lying between

landl.
4 3
13 9 7 5 13 9 7 5
B2 Land= g2 3 and 2
@ mandag ) 28'32' 28 16
(c) E,i,—?- and i (d) None of these
46’ 32" 23 17
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Sol. (b) Rational number between -;-and %

1(1 1] 13+4}1 v
==|=4=|==| —|=X==
2\ 3) 2\12) 2 n %
e
So, the number are LI
5

1 7
Now, we shall find a ravonal number between — and 2_4‘
&4

3
Ranional number between .. and i == 3 + l]
4 24 2\4 24

_1(5”]_13
2\ 24 48
| S |
So, the number are —, —E-?-l
4 48 24 3

: 13 7
Again, we shall find a rational number between e and =

1 7
Ravonal number between —3- and — 15
48 24
" 1[13 . ]_ ‘[‘3‘*“‘)_2_1
2048 24 2 48 96 32

113 9 71
Now, the number are —, —, —.—.~
4

Again, we shall find one more rational number between

7 1
—and —
24 3

1if7 1 13+a]115155

==|—%=|==]|—— = —

2l " 3) Z\ W 2 2 48 6

1139 7 51

So, the numbers are =, —.—.—, =7

1 1
And four ranonal numbers between ;and —3~ are

ﬂ'-'}l?md‘:'r

483224 16
Important Points to be Remember l
o A rational number is a lefminating or non-terminating but recurring |
| decimal |
' An irrational number is a non-terminating and non-repeating decimal. |
| 7 Every non-terminating and non-recurring decimal cannot be
| expressed asa rational number.
| @ Every terminating decimal or repeating decimal can be expressed as
a :auuna_! number.
|7 if a4+ Jb = + .y, where a and x are rational and Jb and Jfy are
irraticnal, then a=x and b=y.
9 The set of irational number is denoted by § e.g..mﬁ.v'g.-.ﬁ

| e, are inational number

e ————— e ————

£:solute Value of a Real Number
| e absclute value of a real number x is denoted by |x} Thus,
|3|=3and |-4|=4
x,when x>0
g, when x=0
—x, when X< 0,

it % 1s any real number, then | x |=

For example,
(a) ifx=5151=5
ifx=0]0]=0

Note if x==5]-5|=—(9=5
() |x-2|=x =2 Fx>2

|x_.3[={1ifx=?

|x_;_ri-.:2-x, ifx<d

{c) in=x% Ji_;=~.'r:':=|x|=x. if x>0

=—xIfx<0

some Properties of the Absolute Values

1. | x|Z 0 for all real x

2. |x|=ameans x=a0f x==—d

3. |x|>ameans x> aor x< =0

4 J;?=|X|=+Jt.lfx>ﬂ-x. if x<0
s.|ab|=|allb]

&5 =|.“—!, ifb#0
|b]

?.|a+b|S!a|+|b1
B_]a-b|2|ut—'|h|

Example 2. Find the value of x, when | x =5|=5-x

(a) x=5 (b) x<5

(e} x=5 (d) x=50r x<5
Sol. (d) As |x—=5|=5-x

or |x=5|=—{x-9)

Since, |a|l=—aita=0

so above is true, if (x=5)S0 orx<5ie. x=50rx<5

Example 3. Evaluate |3x —5|+|4 - 3x| when x=1
(a) 1 (b) 3 (c) =1 (d) -2
Sol. (b)|3x=5|+|4=3x]|=]3=5|+]4=3|
=|-2|+1|=241=3
So  |3=5]+|4-3x|=3forx=1

Example 4. For what values of x, is the equall!
x+|x|=2xis true?

(@ x=0  (b)x<0 () x>0  (d) x20
Sol. (d) x+|x|=2x = |x|=x which is true, if x20

So, x+|x|=2x when x20

Example 5. Find the valu i sfy
3 e of hich 5E’|II5:‘ll
inequalities | x |2 x and 2x — 1> 3, il i
(a) all positive number
(b) all positive number greater than 2
(c) all negative number less than -2
(d) all negative number

Sol. (b)[x[2xis true for all real values of x Now, considet 2~
or2x>40rx>3

17

So, the solution set is all pasitive number > 2



|

To Find the Unit's Place Digit of 3 given

Exponential
1. In case of (0. 1. 5, 6)
respectively.
2. In case of (4 and 9)

| (a) If power is odd The unit's place digic is 4 and 9
| respectively.

The unit's place digit is 0, 1, 5, 6,

(b) If power is even The unirs place digit is 6 and 1
respectively. .
'g 3. Incaseof (2,3, 7,8) See the following example

. To find the unit's place digit of (134647)55

. Step | 553 + 4 gives 1 as remainder. this remainder is
- taken as new power,

Step Il (134647)"=(134657) =7' =7
! -~ The unit’s place digit is 7.
or

Step | If on dividing the remainder obtained is zero, take
4 as new power instead of zero,

eg. (134647)" =(134647)° = (7)° = (7)* = 2401
. The unit's place digit is 1. ;

Let 'd and ' be two integers such that b # 0 on dwiding ‘d by b,
Let ‘g’ be the quotient and ' the remainder, then the relationship
between a,b, g andr is a=bg +r.
or in general, we have

dividend = divisor % quotient + remainder.

Direct Divisibility Test
1. Test for a number divisible by 2 If the number is
an even number or has ‘0" in its unit place.
eg. The numbers like 17980, 314782, 2854, 316, 6148, as all
are even numbers, so are divisible by 2.

2. Test for a number divisible by 3 If the sum of the
digits of the given number is divisible by 3.
‘ £g, 23457 : Here, 2 + 3+ 4+5+7=21+3=7. Hence, 23457
! is divisible by 3.
3. Test for a number divisible by 4 If the number
formed by the ten's place and unit place digits is divisible by
4 or last two digits are zero or divisible by 4 _
eg. (a) 589372 : Here, 72 + 4 =18, 50, it is divisible by 4.
(b) 378600 is divisible by 4. B
4. Test for a number divisible by 5 If the digit at
unit place is 5 or 0, then the number is divisible by 5 eg.
895, 700, etc, ,
5 Test for a number dlUiSibIE h}f 6 Ifa number is
divisible by 2 and 3, then it is also divisible Ib*_-r & .
€g. 759312, Here, as the last digic or unit digit is 2, 0
i Number is divisible by 2. _
Also, the sum of ;?;it ?*'5"'9"'3:'.*',1"'2:;?*3:9 is
divisible by 3, Thys, the number is divisible By 6

*- Division on Numbers (Division Algorithm)
t

Number System 7

6. Test for a number divisible by 7 If double of unit
place digit of given number is subtracted from rest of digis
and if the remainder is divisible by 7, then that number is
divisible by 7.
eg. (a) B7S— 87 -2 %5)=87-10=77+7=11

Hence, 875 is divisible by 7.
(b) 5103 5 510-2%3=504+7=72
Hence, 5103 is divisible by 7.
* Trick is applicable for number greater than 99,
7. Test for a number divisible by 8 If the last three

digits of a number are divisible by 8 or are 000, then the
number is divisible by 8,

8. 96432 — 432 + B =54, 16000 is divisible by 8.

& Test for a number divisible by 9 If the sum of all
the digits of a number is completely divisible by 9, then the
number is divisible by 9.
eg. N7 =3 +14+7+3+4+9=27+9=3
S0, 317349 15 divisible by 2.

9. Test for a number divisible by 10 if zero exists a
the unit place, then the number is divisible by 10.
eg, 130, 15680

10. Test for a number divisible by 11 If the difference

between the sum of digits at even places and sum of digits
at odd places is (0)then the number is divisible by 11.

8. 1353 here
Sum of the digits at odd places =1+5=6
Sum of the digits at even places=3+3=6
and difference of the sum =6-6=0
Hence, 1353 s divisible by 11.
eg. 123432168, s0
Sum of digits at odd places =1+3+3+1+6=14
Sum of digies at even places =2+ 4+2+6=14
Again, 14— 14 =10 so number is divisible by 11.
eg, 10615, so
Sum of digits at odd places=1+6+5=12
Sum of digirs at even places =0+1=1
So, difference =12-1=11+11=1,
S0, it 15 divisible by11.

Theorem of Divisibility
1. If N is a composite number of the form Na® -b9 . ¢,
where a b, ¢ are primes, then the number of divisors of N,
represented by mis given bym=(p+ ) (g+ ) +1)...
2. The sum of the divisors of N, represented by § is given by
S=(@* =" =" ==V E =N~

Shortcut Methods for Multiplication

1. Multiplication of a given number by 9, 99 etc.

Trick Place as many zeros at the right of the multiplicand
as is the number of nines and from the number, so
formed, subtract it from the multiplicand and o get
the resulc.
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eg. (1) Multiply 8886 by 9999
S0, 8886 x 9999 = BBB60000 — 8886 = 88851114
(i) Multiply 56985 by 999
So, here 56985 ¥ 999 = 56985000 — 56985 = 56928015,
2. Multiplication of a given number by a power of 5

Trick Put as many zeros to the right of the multiplicand as
i5 the number of power of 5. Divide the number so
formed by 2 to the same power as is the number of
power of 5,

eg. (i) Multiply 6798 by 125

Here, 6798 X 125=6798 x5 = 6798000 _ 6758000

2 8

= 849750

(ii) 87896 % 625 = 87896 X 5° = 978200000 S7EE00N

74 16

= 54935000
3. Square of numbers with unit digit 5

Only for number like 5, 15, 25, 35, 45 etc. We will explain
with process.

eg. square of 45,

Then, find square of 5 Le, 25.
Muluply the other digit leaving 5.
With the number increased by one. e, 4 %5=20
and place it as 2025, ie .(45)" =2025
eg. square of 65

square of 5 ie, 25 and6 X 7= 42

So, square = 4225
eg. square of 115

square of 5=25and 11x12=132

So, square = 13225
eg. square of 275

square of 5=25 and 27 X 28 =756

So, square of 275 = 75625

Multiplication by Using Formulae
The formula given below are very useful for quick multiplication,
Here, if @, b and ¢ are real number, then
1 () (a+b) =(a+b)a+b)=a’ +b* +2ab
(i) (a+b)’ —2ab=a’ +b*
(iii) (a+ b)? —(a° +b*)=2ab
2. (i) (a-b)’ =(a—b)a—b)=a" +b” —2ab
(i) (a=b)? + 2ab = a® +b’
(iii) (a—b)* = (a® +b?)=—-2ab
3.0 {ﬂ+b1=~.f‘a-—b}’ + 4ab
(ii) (a~b) = \{a + b)? - 4ab
4. (i) (@ +b)" +(a~b)' =2(a® +b?)
(i) (@ +b)* = (a - b)? = 4qb

5. ab =(a_ﬂ]z H(E_-:h_ ¥
2 2

&

6 ()ai—b?=(a-blatb) “Tiie
tii}a1+b"=[a+h]l?-1;ﬂf’ ;
(i) o ~b* =(a +b"Ya" =)
7 {n+h+f:f =a' +b’ +¢? +2ab+2bc +2a
g (a-b) +b-0' ('
=a? +b? + ¢’ —ab—bc—aq
0. () (a+bf =@ +P’ +3ab{a+b}l=a‘ +b 4;3a1b+3bia
(i) @+ =(a+b) —3abla+b)=(a+b)a +b? ~ap)
0. () a—b) =@ P’ _3abla-b)=a —b’ —3a’b +3ap?
(i) @ -1 =(a—b) +3abla—b) =(a—b)a® +ab +b?

Simplification |
The word simplification refers to a pmce{!ure useful for converting
long fractions or expressions in one fraction or numbers.

Trick For solving question or simplification the rule i
VBODMAS'. The letter of word means
V—Under line pc. .on ie, bar;, B—Brackerts
O—Of (Multiplication); D—Division;
M—Multiplication; A—Addition S—Subtraction

Example 6. Simplify2-R2-{2-(2-2)11
(a) 0 k)2 _ ()-2
Sol. (b) Here, 2—-[2-2~(2-2)}=2-2-2~0})
=2-[2-2=2-0=2

(d) 4

Example 7. fx-—> -3 find x.
-
4+_‘T-
24—
155 =
fa}ﬁ‘ Ibii(ﬁ)
224
(c) 3 L
324 (d) None of these
Sol. (o) Here,xu-———__S =x-~——__.5 -
L e
1
4""—?- L A
3
5

= i
7
e 315 155
._I—'-—-zx__‘____zx_'_
2_21 224 224



surds or Radicals

Let '¥ be a rational number and f be a positive initeger such that
ﬁ is irrational, then ¥x is called a radical of order n or surd and

here '« is called the radicand.

A surd of order 2 is called a quadratic surd ie, 2,43
A surd of order 3 is called a cubic surd. je, 142,43

A surd of order 4 is called a biquadratic surd je, 45,47

=

Points to be Remember
o A surd has no fraction under the radical sign,
a The radicand has no factor with expanent n |,
o A surd is not equal to any surd of order lower than n,
o Yx isasurd only if x is a rational and ¥x |5 irrational,
o When x is irrational or ¥x is rational, then &/ is not a surd.

Laws of Radicals

The laws of indices which are applicable to the surds also are

(@) @ =x () Wy = x-Sy
Qi a (A @)™ =™

Vy Ry

(&) Ve ="x =3flx
Types of Surds

Pure Surds A surd which only 1 as a rational factor, the other

factor being irrational is called a pure surd.
eg. V242,43 all are pure surds.

Mixed Surds A surd which is not a pure surd or has factor

other than unity, the other factor being irrational is called a mixed
surd. eg, 24/3,53/12, iﬁ are mixed surds.
3 "

Comparison of Two Surds

1. If two surds are of the same power/order, then the one
whose radicand is larger, is the larger of the two.

eg, V17513, Va1 Vhe

_. .

2 If any two surds have different orders are to be compared
then, we will first reduce them to the same but smallest
order and then compare them.

9 To change a surd of order ‘" into a surd of the order ‘m’.
O Let /x be a surd of order n.

O Then, oy =™ jg, x¥"=(x™")V"

EXample 8. Convert 43 into a surd of order 4.

(€) ¥4 (d) None of these
Sal, fe) Y2 =912 = (VN =E:j|.li B n \

HIum"“'ﬁ’ﬂtiuml and Division of Surds .
 like surds or unlike surds of same order can be mulciplied or
other surd by using rules

Number System

(@) ¥x x 8y =y mﬁmﬁ
W Vy

9

If order are not same, then they are mn'verted to the lowest comman
order by then multiplied and divided as required.

Example 9. Simplify $12 +/3-12

ORE (b) V3 (c)32 m£
y ;
Sol. (d) ﬂ.‘ Now, here the oder of v3 A2 is 2and 3 respectively.
BV
So, LCM =6
ﬁ =32 o (386 [31}1;5 o {2?,1”“ o ﬂz—.__,
Vo =0)" =@ =" ={s
_ the $h2 12

1
= =——me——= =6—
ja-ﬂz‘ 82744 §27x 4 V27x4 J;

o447

Operations on Surds

Similar (like) Surds If two or more surds having the same
irrational faccor are known as similar/like surds.

1
eg, 'u'g Eu@. ; /3 are like surds.

Dissimilar (unlike) Surds If two or more surds have different
irracional factor are known as dissimilar/unlike surds,

eg. /3,42, 39 are unlike surds.

Addition of Like Surds
Like surds are added by using laws of numbers,

eg. 2-J’§+4J3_.+%~.|"§=[2+4+%]J§=[6+-;-]~.E=¥J§

Subtraction of Like Surds

Like surds can be subtracted by using laws of numbers,

zg..Z-J'EMI-%JE
=[z+4—%]4’5=(6—-21-]£
=(E]ﬁ=‘z—‘ﬁ

2
Rationalisation of Surds

Process of converting surd into rational number
rationalisation of the surd,

When the product of two surds is a rational number, 119 cach
surd is called a rationalising factor of the other.

£g. V25 x35 =125 x5 =5

S0,4/25 and ¥/s are rationalising factor of each ather.

e
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Monomial of Surds

A surd having only one term is known as a monomial surd,
eg. V2,43 erc.

Binomial of Surds

A surd consisting of the sum of two monomial surds or the sum
of a monomial surd and a rational number,

eg. W5 +2).(V5 - V2). 43 - V2) erc.

Trinomial Surd
A surd consisting of the sum of three monomial surds or two

binomials. eg, W3+ + -ﬁ] (3 +245 - -.El
(W5 +42) + (5 = 3) = (245 =3 +2)
Conjugate Surds

The binomial surds which differ only in the sign (+/-) between
them are called as conjugate surds.

eg. (x + J;] and (x — J;} are conjugace surds.

(vx + J;} and {-J.a_: - -J;} are conjugare binomial surds.
x +3/y) and B/x — 1)) are conjugate binomial surds.
O Rationalising factor of (x + \Jy ) is [x = Jy )

O Rationalising factor of (v +Jy }is (Vx =y etc.

Progressions

Sequence A sequence is a non-empty set X is defined to be a
map.
fiN, = Xoramap f:N=X

If X =R the set of all real numbers, then f is called a real sequence.
If X =, the set of all complex numbers, then f is called a complex
sequence. -
If fis a sequence, then for any KeN, or N according as f is a
finite sequence or infinite sequence.

flK)= a, € X where Xis either Ror C

(i) a,,0,,8y,....a,, is 2 finite sequence and is denoted as

la,te=r-
(i) 8,,85.0.84..,8,,... Is an infinite sequence and s

denoted by {::-;'},,’,',,1 or simply {a,}

Here, @, is called the first term and in case of finite sequence a,, is

calleci the last term.

eg.% 4,68, ..,100is a finite sequence.

1,2, 3, 4, ... 15 an infinice sequence.

Progression Sequence following certain patterns are called

progressions.

eg.2, 3,4,5, ... is a progression, here each term is increasing by 1.

Arithmetical Progression (AP)

In ar AP the difference between any two consecutive terms is a
cons ant, The constant 'd is called the common difference. The

frst term of AP is represented by 'd and the formula for the

rm is
e a"=ﬂ+|:"'1}d

If an AP has first term =4 and common di

m of an AP is
P na+da+2da+d....atb=7d

fference = d, then the

. _ﬂ o
+ Sum of the n terms of an AP 15 S -1[2a+{n 0d]

Example 10. Find sum of the AP2+4+6+8+10+y
(a) 39 (b) 40 (c) 41 (d) 42
Sol. (d) Here a=2, and d=4-2=12
Also =6

So, 55=§[ﬂ21+{5}{2}!=3{-’-+m}=42

Example 11. Find the sum of 20 terms of an AP whose
first term is 4 and common difference is 3.

{a) 550 (b) 650
{c) 750 (d) None of these

Sol. (b) Here, a=4,d=3n=20

20
So. S92 R14)+19%3) = 10(8+57) = 650

* If first term = a and last term = a,, are given, then sum ofr
nia, +a,)

2
where, n= number of terms.

termsof an APis S, =

Example 12. |n AP if the first term is 2, and last termE
29, then find the sum, if n=10.

(a) 155 (b) 156 (c) 157

(d) 158
Sol. (a) Here, 6=206,=29,n=10

_n 10 10
So, S,o-l-‘{a.l_-l-anj:?(giq.glu]:E{}+29}=155

Example 13. If the sum of !
; n term of an AP is 52>
first term is 3 and last term is 39. Then, find n.

(a) 20 (b) 23 0
Sol. (c) Here, 5, =525.q=].gn=;:} % i

n
5 =;iﬂ++a.,}=>525=’2-‘{3+3g}

* Thermh term of a series is
sum of (n—1) terms e, a

Example 14. it ¢, e
find the 20th term, 1o AP Sz =210and Sie =19

(a) 10 (b) 20
Sol. (b) Here, 20th term s=§

_—
equal to the sum of n terms M
(4] - Sn = 5'“ =

() 30 (d) 40
n= SB
To = 20th term =210-190=20




J—

i
t

Arithmetic Mean

When three terms are in AP the middle term is called AM

~ (Arithmetic mean).

. a+tc
| SU‘”-a'b.careInﬁp--n'\El'i,.b=T='2b=a+E

L

11. Let ‘a' and 'b' be natural n

g is AM between @ andc

Number System 11

Example 15. Find the AM between 3 and 9.

(a) 4 (b) 6
(c) 8 (d) None of these
Sol. (b) The arithmetic mean is 3+9 =&
50, 36 9arein AP 12 Y

Exercise

12. Of the following

1. The least prime number is

[a) 0 (b) 2 © 3 (d) 1
2, What is the total number of prime number less than
1007
(a) 25 (b} 30 {c) 24 {d) 26

3. The total prime numbers between 61 and 89 are

fa) 5 (b) 4 () & (d) 1

4. Which one of the following is a prime number?

(CDS 2011 11}

a) 181 (b) 17 (c) 173 [d) 221

5. Consider the following statements

I. A natural number is divisible by 2, if its last digit
is divisible by 2.
II. A natural number is divisible by 2, if its last digit
is either zero or 2.
III. A natural number is divisible by 2, if its last digit
is even.
Of the above statement
(a | and Il are correct
{c) Il and IIl are correct

(b} | and il are correct
(d) All of these

6. Which one of the following is rational?

(a) Area of a circle with radius 1/
(b} Radius of circle with area 1/m.
(c) Circumference of circle with radius 1/
(d) Radius of circle with circumference 1/

7. The product of a rational number and an irrational

(cos 2010 1)
(b) an irrational number
(d) 2 rational number

number is :
(a) a natural number
(e} a composite number

8. The value of log, 1,’2 1!2,&... upto infinity is

fa) 1/2 (b) 1 (¢) 3/2 (d) 2
9. All prime factors of 182 are
(a) 2 and 13 (b) 2 and 7
(c) 2,7 and 13 (d) None of these
10. Which one of the following numbers is not & squanrﬁ
of any natural numbers? [d]";ﬂ; 13?1

(c) 1936
umber, not necessarily
e natural number

{a) s041 (b) 9852

distinct. For all values of ‘a’ and ‘b’ th

would be b
{a) la+b (o) @
(¢} un—+ u] (d) log (ab)

13.

14.

15.

16.

17.

18.

19.

20.

21.

L15 IL42 HL2+35 IV 4
The number that are not rational are

fa) tand I (b) Wand Wl (c) 1 onty (d) LI and IV
The next number in the sequence 7, 12, 19, 28, ... is

(a) 39 (6] 45 (c) 41 (d) 60

Let x be a real number such that 0<x <1 Of the
following the correct statement would be

(a) the positive square rool of x is equal to x

(b) the positive square root of x is greater than x

(c) the positive square root of x is less than x

(d) the square of x is greater than x

x and y are two natural numbers such that x is less
than y,q is the quotient and r is the remainder when y
is divided by x. Therefore,

(a) r=0 (b) r<0

(&) r>x ) 0sr<x

By adding x to 1254934, the resulting number becomes
divisible by 11, while adding y to 1254834 makes the
resulting number divisible by 3. Which one of the
following is the set of values for x and y?

fa) x=1y=1 (b) x=1y=~1(CDS 2007 1)
() x==1y=1 (d) x==1y=-1
The real values of x for which | x|<3 are
(a) =3sx ) 3> x
o) =3<x<] (d) Nene of these

If n is a natural number than Jn is
(a} always a whole number
(b) always a natural number
() sometimes a natural

irrational mumber
(d) always an irrational number

number and sometimes an

The numbers x, x+2, x+4 are all primes so x is

(a) 3 (b) 2 () 1 (d 17
The minimum value of (By—4x), il -1sx <=2 and
1sy<3is

la) 0 (b) +5 () -5 (d) —8

In a division operation, the divisor is 5 times the
quotient and twice the remainder. If the remainder i
15, then what is the dividend? (€DS 2007 I1)

(a) 175 (b) 185 (c) 195 (d) 250
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22

24.

25.

26.

27.

28.

29,

30.

3.

32.

cps Pathfinder

The product of two numbers is y/x, if one of the

number is 1, then the other one is
’ ;

(b) = @ =

Vv x
Which one of the following is a correct sta'r.ernentl?

{a) Decimal expansion of a rational number is terminating.

(d) v

]
E) % 2

{0) Decimal expansion of a rational number s
non-terminating,

{c] Decimal expansion of an irrational number s
terminating,

([d) Decimal expansion of an irrational number s

non-terminating and non-repeating.

Let p denote the product 2-3-5 ... 5961 of all primes
from 2 to 61. Consider the sa@__nce p+ni2=sns59).
What is the number of primes i this sequence? (nis a
natural number) (CDS 2008 1)

(a) 0 (b) 16 (d) 58
Zero is

(a) a natural number (b} a whole number

[t) a positive number [d) a negative integer
In between two rational numbers, there are

(a) a finite number of fractions

[b) precisely two fractions

{t) even number of rationals

(d) infinitely many numbers of fractions to previous column

If 'a' is an even positive integer and ‘b’ is an odd
positive integer, then which of the following statements
is truef

[a) @lb=1) is even (b) alb-1)is odd

[} la=nb-1iseven  (d) (a—-1b is even

Consider the following statements
I. Set of positive powers of 2 is closed under
multiplication.
IL. The set {1,0,-1} is closed under multiplication.
IIl. The number 35 has exactly four divisors.
IV. The set {1,0,-1} is closed under addition.
Of the above statement

(@) 11 are true (b) Only 1l is true
(c) All are false (d) Al are true

A prime number greater than 11 will never end with
(@) 5 (o) 7 (c) 9 () 1

Consider the following statements

A number 4% 0,0,a; is divisible by 9, if
La+a +aq +q + a5is divisible by 9.

Il.ay-g + 0y -gq + 05 is divisible by 9,

Which of the above statements is/are correct?

() Only 1 (b) Onl

y I (CDS 2009 1)
{e) Both | and 1l (d) Neither I nor I

If 'P is a prime number and P divides ab ie, P/ab,

where ‘g’ and ‘b are integers, then
(@) Pla or PJb (b) Pla and PJb
(c) Pla-b (d) None of these

Which among the followin is th i

T h?gam the largest four digit

(a) 9988 (b) 9966 (c) 9944 Id:}cgﬁsﬁ;m o

(e} 17

3i.

34.

35.

36.

37.

38.

39.

40,

41.

The number 444 444 444 444 is divisible by

(a) 3, 11 (b) 3, 7
[c) 5 11 (d) 9, 11
If 42 +8 is a multiple of 9, the_n the digit represented
by is
(a) O (b) 1 (c) 2 (d) 4
3 is a factor of any number, if the sum of the digits is
divisible by
(a) O (b) 5
() 2 "(d) 3
The prime factors of 2310 are
fa) 2,3 57 1 (b) 2, 4, 6 7, 1
() 2347 (d) None of these
Match list [ with list II and select the correct answer
using the codes given below the lists
MNumbers Product of prime factors
A. 1728 1. 72 x 32
B. 369 2. 7x3!
C. 441 3. 28 x 3?
D. 567 4 Tx3
5. 41x 3%
Codes .
AB CD A B C D
@3 1 5 2 3 5 4 2
©3 5 1 2 3 4 5 2

Consider the following statements

L In a given whole number, if the sum of the odd

numbered digit is equal to the sum of even

Eun:?ered digits, then the number is divisible
]I" 3
In a given whole number, if the difference of
sum of odd numbered ‘digits and even numbered
digits is divisible by 11, then the number 5
divisible by 11 A
Of these statements
(a) Only 1 is correct
{c) Only Il is correct

IL.

(b) Both | and Il are wrong
(d) Both | and Il are correct
When nis divided by 4, the remainder is 3. What is the
remainder when 2n is divided by 47

(a) 0 (b) 2 (c) &

Consider the following statements
If pis a prime such that p+ 2 is also a prime, ther
L plp+2) +1is a perfect square,
II. ?;2 is a divisor of p+lp+2) ., if p>3.
Waclanc;: Ith& above statements isfare correct? 0
(b) Only 11 DS 2011
{c) Both | and It [d) Nei:rher | nurlﬁ

Erfdu::e following statements for natural numbers @ ?

L1f *a" is divisible by ‘b’ and
then a must be divisible by ‘¢.

ILIf '« is a factor of both ‘b & o must
be a factor of ‘b + c. and e\ then '@

HL If ‘e’ is a factor of both ‘b
be a factor of ‘b=¢,

(d) 3

‘b is divisible by ©"

and '¢, then 'a’ Mo

aw




The true statements are

(a) 1, Il and Ml (b) | and Il
c) 1l and I [d) None of these
1 1 X 1 1
42, 1t 14-(E_E +ldx[i_E)=x the value of x is
4 \6 48) 4 \6 48
20 21 21 20
=. (b) - — ol L
bl 5 -n B3 "~
43. 1f nis a posifive integer, then what is the digit in the
unit place of 3% 42317 (CDS 2010 1)
(a) 0 (b} 3 le) 5 (d) 7

44, What can be said about the expansion of 2'2" —g'",
where n is a positive integer? (CDS zo10 1)
(a) Last digit is 4 (b) Last digit is 8
(o) Last digit is 2 (d) Last two digits are zero

16 16 * 9 9§ 9
45. The value at * in — % ———xZ 4+ T ¥ 1
7 %5 ?X?+?x? 1is
(a) 33 (o) -33 ¢) =11 (d) 32
46. The value of 10+4 +6x4 is
(a) 4 (b) 1/4
() 5 (d) None of these
47, f x+4+2x4=9, then the value of x is
lal & (o) 4 (c) 8 (d) 12
48. 1f x + 1 5 =0, then the value of x is
.+
5+5+2
§ @30 B -t0B () -310 (4 103
. 49, Consider the following statements
' 1. The product of any three consecutive integers is /
EJ_ divisible by 6. )
et 1I. Any integer can be expressed in one of the three
i forms 3k, 3k + 1, 3k + 2, where k is an integer.
Which of the above statements isfare correct?
(CDS 2011 1)
o (a) Only | (b) Only I
g7 () Both 1 and Il (d) Neither | nor Il

50. If the 14th term of an arithmetic series is 6 and 6Gth

1% term is 14, then what is the 95th term?
(a) -75 (b) 75 (c) 80 (d) -80
1 1
J 51 e () 1-3) - -5 0-3)=
a \ W1 ; (b) —
" ]
. 2 3
,ﬁ & n @3
| 52, 2 x¢ .
bai'.‘f Hm-x.the value of x 15
! fa) 1 (o) 2 @2 (d) &
i “J 6 3 2
| d 53. How mﬂﬂ"_-"% 5 are therain:l's%?
(a) 204 b) 404
d le) 104 Lﬂ None of thé above

55.

56.

Number System 13

a b ¢ a+b+ce
M —====,th a1 2
e, en the value of is

(a) 3 (b) 2 [ & (d) &
If b=4,¢=9, then the value of vbec + b +5 is
(a) 19 (b) 17 (c) 13 (d 1

What least value must be given to ®, so that the

number 84705 @ 2 is divisible by 97 (CDS 2003 11}
(a) 0 (b) 1 () 2 (d) 3
57. f _a=3,b=9,c=10, then the value - of
.J13+a+,‘|'112+b+,‘,|’c~1 is
{a) 15 (b) 18
fc) 18 (d) 10
5B. The value of [a=b+ (b-a)]-[2a-2b+ (b-24)] is
a) b-2a (b) o—26
c) b+ 20 (d) b
59. If 3325 x10" =00003325, the value of 'K is
(a) 4 o) —4 (c) =3 (d) ~2
60. What is the last digit in the expansion of (2457)"*42
(CDS 2009 1)
[a) 3 o) 7 c) 8 (d) 9
61. The value of (0.6 + 0.8 +07) is
1 1
fa) 2— b) 2~
P30 b2
[c) 2% (d) Mone of these
62. If 16x =04y, then the value of 3;-:—}1:- is
{a) 1.66 (b) —1.66 c) 166 (d) =166
63. I ,ﬂ[}.ﬂd %04 x x] =04 x 004 x .y, then the value of xfy
is
(a) C.O016 (b} D16
(] D06 [d] Mone of these
64, The unit digit in the product 281 =15 %16 x18) is
fa) & (b) 0 [ 5 (d) 8
65. The unit digit in the product (127)""° is
(a) 3 (b) 9 fc} 7 (d) 3
66. ABC is a trangle and AD is perpendicular to BC. It is

67.

68.

69.

given that the lengths of AB BC,CA are all rational
numbers. Which one of the following is correct?
{a) AD and BD must be rational, (CDS 2011 1)
(b) AD must be rational but BD need not be rational.
[c] BD must be rational but AD need not be rational,
(d) Neither AD nor BD need be rational,

The unit digit in the product (7' x 6% x3%%) is

(al & {b] 2 (c] 4 (d) 1
The unit digit in (% -3") is

(al 0 (o) 7 (c) 4 d) &
If 1< x £3%and 1€y £3, then the maximum value of
By —dx) is

(a) 18 (b} 13 (] (d) -6
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70.

¥

74.

76,

ri

78.

80.

CDS Pathfinder

If x is negative real number, then

(a) le=lx b) lxl:—xl
() Ixl=- d|x|=--
x X
. 1l X =:E. then the value ol o is
3 X+y
B-r Q1 (d) -6
4 4 6
When x =2, the value of [2x -3| +|x-1]| is
a 3 (b) -2
le) 2 (d) =3

Consider the following assumption and two statements

Assumplion A number 'ABCDE' is divisible by 11.

Statement 1 E-D+C-B+ A is divisible by 11.

Statlement I E-D +C-B+ A=0

Which one of the following is correct?  (CDS 2010 1)
(a) Only statement | can be drawn from the assumption.
(b} Only statement Il can be drawn from the assumption.
[c) Both the statements can be drawn from the assumption.

(d] Meither of the statements can be drawn from the
assumption.

If x is real, then r—;x—

<2, if and only if

[a) 1< x <13

(b} =1<x<13
(c) x<13

(d) x>13

« A number is divisible by 25 only, if

fa) the last digits of the number is zero

{b) the last digit of the number is 5

{c) the last two digit of the number is divisible by 5
(d) the last two digit of the number is divisible by 25

When n is even, the product n{n+ 1){n+ 2) is divisible
by

(a) 24 (b) 7

o~ {d) None of these

A ten-digit number is divisible by 4 as well as by 5,
What could be the possible digit at the ten's place in
the given number? (CDS 2007 1)
Bl 01,2406 () 1,2, 4608
) 2,3, 4 6or8 {d 02 4 60r8

Il A is the set of squares of natural numbers and
xandy are any two element of A, then the correct
statement is

(3 x +y belongs to A (b) x — y belongs 1o A

fc) i belengs4o A (d) xy belongs to A
. It a*=b,b" =c and ¢ =g, then xyz equals

fa) nﬁrz (b) 1

{e) = (d) None of these

A three-digit number has digits ht,u (from left to

right) with h>u. If the digits are reverseq
number thus formed is subtracted from the a::g:a?
number, the unit's digit in the resulting number is 4.

B1.

82,

B4.

85,

B6.

87.

88.

9.

90.

91.

two digits of the resulting nyp, .
(CDS 2003 I
(d) 4 ang

What are the other
from left to right?
(a) 5and 9 [b) 9 and 5
Every composite number has
(a) no prime divisor N
(b] atleast one prime divisor
[c) atleast two prime divisor
{d) one and only one prime divisor

If ' is a non-zero rational number and %' j5 5
irrational number, then the product ‘rx’ is

{a) a rational number (b) an integer

{c) an irrational number (d) None of these

If 'a’ is an odd integer, the number ala® = 1) is divisibje

fe) 5 and 4

by
(a) 8 (b) 32
{c] 24 {d) 16

Which of the following statement is true?
(a) Prime numbers are in GP.
(b} Prime numbers are in AP,

(c) Sum of any two prime numbers other than 2 is odf
number,

[d) Sum of any two prime numbers other than 2 is
even integer,

If three sides of a right angled triangle are integers it

their lowest form, then one of its sides is always
divisible by (cns 20111

(a) & (b) 5
(c) 7 (d) None of these
m:;‘_h of the following is necessarily true the squa®

[3) A positive number is real,

(b) A rational number is rational,
[c) An integer is an integer.

(d) A real number is positive,

If the sum of two
square is 164, then
) 8 (b) 6

When a polynomial is djyi
then what s ¢ sl

numbers is 18 and sum of ¥
the smallest number is
(c) 12 (d) 10

ded by a linear polynom
he remainder?
(8 Constant polynomial only.

Ehil gft;u polynomial anly,

€l Either constant i

(d) Linear pql'.rnr:lmialr. L
It 'p' is an integer

divid
M a1 B e n greater than 3, then on

would get the remainder 2

fa) 2
() -2 Eg% ﬂ,
The value of 248X 248 -152 x157 _
a) 4 Wil )
(c) 18 (b) 096
It g i p (d) 15.04 I
roport ;
"en € 15 Dropariana) gy " b 1 proporin!
C
(o) ¢2n (b) ¢*




92. Which of the | _
{a) Sum of t ollowing js ¢
i -
[b) Sum of h:i rational “umEE correct sty
Ic) Sum ) ris inte e
r % Irr::;:r ;15i'.lt|{1naf number always an ifir:rtm | B)2:3:, rSystem 15
d) , numbe and a T na 39,
ﬁ::t;:r of an if'ﬂrt.iu an irmational number ; 101. Consig s (o) 1:7-
B i . nal fumber i ris er the fol (d) 4:c. 3
. Which one er is g I. 247 owing * 7
The nu I:p;_:u[ the followin WaYs  rationg| Which II zm““mt:;.,s
mbo . a ¥ K
la] divisi r 222222 g 9 1S correct? of the abov,
sible by 3 b (cDs ( ¢ numbe
[b) divisible by 3 ut not divisibt 2007 1) {ﬂ} ﬂnh'r I Is isfarp Prime?
fc] divisible | and 7 but < by 7 io c) Both | ang | b) E'i
(d) divisible L::r g and 7 but nmt divisible by 13 2. lx<0<y, 1 | () ;,lnfry ; RS
ol divie: ' : i
94- 1f a, b didl @ 3 s 7 and 1 t d!"u“'ﬁ.lth h'!' 1 COrrect? on Wh]ch one of th llhfr | nor i
t ¢ C re 1 e followi
hen which of 1 al numbers 5, ) T{—T{ ] owing relations j
(3] [ofc) < (bfc) 1¢ statements tch that a < pq ooy ) L5 :
A (e} (cla)= (efn) (b) ]:t:t;uf nd ¢ <, (4] I:..c 1 x'T:‘ ;;{ %
I log X3y (d . 1 Y )
9%y =a and tog ¥ o ) ac > be 03. Consider the — (d] ;—::].;
(a) 92 T b, then 109X . I#I :: amd ar:‘;ng statements
a (b) 9+3b logy "~ ©qual to - If xand mposite in
+3b ) === ¥ y are ¢ te
() O+2b ¥k s mposite | gers, so also |
96. 235. 235235 e a (@ 2= DL vandy fre conio] integers and x >y, then
5235235 .., is =30 e OF tha s compais) e integer. x>y, then
(8) integer ... is afan a0+ 2b (a) Al e above, the [{“Slte integers, s
(e) rati {c) On the three orrect stalement 0 also in xy.
97. Fi manak: muimber (b) whole number 104, 1t " fbl Only | and Il
- Ei it -Ifr
nd the value of ‘4 (d) irrational numbe 4k and s are any real d) None of these
a' and ‘b ' pmdsu_nli then what ism:mbﬂm such that 0 <
3L w3 o he maximum valu BimLand
@) 2 1 a IE—-H fa) 1 (b) 3 {;-:'E ol the
.5-9&, The "n';lﬂ {h‘] 11,2 !E.‘} - 105. For E fic) % ‘@ lﬂS 2010 1)
ue of log ' (@) 21 % positive {ut 4
; 5) & and 1 Uys 0.02 lies between 2.1 positive divisors u[eger n, define din) = 4
- {t} -2 and — (b) 0 [ﬂ} 1 n. What is the The number of
99. The period : (d) zan':.ﬁ-I (e} 4 (b) 2 value of dld(d(i2)))? ’
riodi ; -2 and — 2
S odic decimal 0.27 i 1 106. If xand id) Non (CDS 2011 1)
er 2727... =0.27 i th v denote respecti e of these
: fa) 3fm -27 is the rational @ length of dia pectively, the area
100, The sngi (b) 1/7 207 . 1 unit and bread gﬂl}uls of a ’Eftﬂng?nd the sum of
eg : th — e wil
?r?gle o ﬂuuﬁﬂ, ‘:ht“ﬂﬂgle b ) 111 sollowing is co 5 unit, then which o h length
e radian e least. What is and the greates (3) xan rrect? ne of the
m th L d
easure? e ratio of angles in ) x i r:l'm rational. (CDS 2007
(CDS 2008 1) (c) x is rrra'ﬂgilaa”d y is irrational. .
[d) xa | and y is rati
%) A ndy are both irralionmmml
..“- a 2. (a nsw .
21, Eﬂg 12. [h{ 13' (a) 4. (c) 5 ers
:31. (b 22, (d) - (a) 14. (b - (d) 6. (c
7 S 23. (d) ) 15.(d) (c) 7
s Ea; Y © 3. (a) 34 533 () 2 () 7o 180 8. (
r 31' B 52' 43. (c) 44. 35. (d) - (d) 27. 8. (c) 1 - 1l 10. (b
+ (e) - () 53 - (d) 45 36. (a) (a)  28.(d 9. (a) (b)
M. (@ 62. (b - (a) 54. (a) -(d) 48 S B me )
81, I:b:. 72, ( ) 63. (c) 54' (b 55. (c) 56. (a) 47. (b) % . (d) 39, [b] a0. (a)
o fhl = {c} 73. (o) s ) 65. (b) = (b) 57, (b) 8. (c) a5, ) 40. ()
101, () a5 1) 83. (c) [a)  75.(d) 76 o o8 &5 & ) 50.(a)
- {d) . (c) a3 84. (d) 85. (b . (@) 77 1 68. (c) - {b) 60.
102. () 109, (& 94. (d) — 95 Eu% 8. () A 6 (v) 70 (b)
(c) 104. (d) = 105. (d) 96. (c) 97, (@) 88. (c) :3 () 80. {lal
! 106. (b) - (b) 98. (d) a0, (a) 90, {EI':
3 {a] 100, ‘E}
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Hints ana Solutions

. Least prime number is 2, it is any even number which is p;rirrlf.:.
« Prime numbers are 2, 3,5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,

47, 53, 59, 61, 67, 71, 73, 79, &3, 89, 97.
Prime numbers are 67, 71, 73, 79, 83.

. (a) 1812 (13)°

If 161 is a prime number. then this is not divisible by any of
the numbers 2, 3, 5, 7, 11, But, 161 is divisible by 7. Hence,
161 15 not a prime number,

(b) <14

For prime number 171, is not divisible by any of the
numbers 2, 3,5, 7. 11, 13. But, it is divisible by 3. Hence, 171
is not a prime number.

{¢) 173<(14)?

For prime number 173 is not divisible by any of the

numbers 2, 3, 5, 7, 11, 13. Hence, 173 15 a prime number.
(d) 221<(15)}

For prime number 221, is not dwisible by any of the

numbers 2, 3,5, 7, 11, 13. But it is divisible by 13, Hence, 221
I5 NOT a prime number.

5. All stacements are true.

- 11.
12
13.

14.
15.
16.

) i 1
Circumference of circle =2xR [R = -)

T
=In (l] =2 and 2 is a rational number
n

. We know that the product of a rational number and an

irracional number is an irrational number.

. Let x=log, \ﬂl,ﬂz\fi: upto infinity = ﬂz,,‘z.jf =2

=+

= =22 )= =2 2
{x+1) _ )
= =it = x=x+1 = x=1 -

. As 182=14%13=2x7x13 all are prime
10.

Any number is nor a square, if the unit’s place digit of number
may be 2, 3. 7. &
Hence, the number 9852 is not a square of any natural number.

(a-+b) always represent a natural nimber ¥ abeN.

~J'r2_.1+3J5_ bath are irrational,

Each term is square of a number +3, ie,7=2 +3.11:=3’+3
19=42+3,28=5"+3,67+3=36+3=39

If x =01 then ¥ =/01=0316.50, Vx>x

As,y=qx+r 50 0Sr<x,

Difference of sums of even and odd places digit of 1254934
=(14+5+9+4)=(2+4+3)=19-9=10
This number will be divisible by 11, after adding x, if x=1
Also, the sum of digits of 1254934
=14+24+5+4+9+3+4=28
1254934 will be divisible by 3, after adding y, ify==1

17.
13‘

19,
20.

21.

22,

23.

25,
26.
27.

28.

29,

30.

31.

32,

. Given, p=2-3-5...59-61=_..0_ -

As, |x]<3=2x<3or —x<3 =A< orx> -3 50, —3<xqy

Clearly, true €g. J4 =2 (nawral number)

-.E —irrational, where 2.4€N
\When x =3, then the numbers are 3,5, 7 and all are prima

Civen, —1€x51 . /5
=5 —4<4xSB
=3 4z —-dx2=-8 i,
and 1Bys3
= 9223 " &
From Eqs. (1) and (il) '
1323 —4x2-5
. Minimum value of (3y = 4x) Ii5'-5\
Dividend=DxQ +R "y

Given, p=5QandD=2R
‘D 30
When R=15,D=2X15=30.. Q=-=—=6

Dividend =30%6+15=195

Product ~“wx _ Y ¥ _Y
Orher r'n|.|r|'ll:».=.'r=.—--—~~,—=-MII—2 ==K=—

Givennumber “ xf* X X
Decimal expansion of an irrational number is non-terminaon
and non-repeating, '

Also, 2€n<59

MNow, we check the sequence p+n

Since, unit digit of p is zero. Therefore, for every even value
n,(p +n) is always divisible. :

For odd value of n=3,5,...,59
Take h=3
) p+n=p+3=(2-3-5..59-61+3)
- =32-5...39-61+ 1) which is divisible.
Similarly, for even values of n, p +n is divisible.
Hence, it is clear that p+n is always divisible by any ur>
50, there is no prime number exist in this sequence.
A whole number,
Infinitely many numbers of fractions,
As, 'd is even and b -1 will be e:u.en‘ 50 ab — 1) = even inked®
Al are trye. o

Then, it will be multiple of 5, hence not prime.

As, we know that a number a,a,a,a,a, is divisible bY g

of the digits, ie, 0, +a,+a, +a,+ g is divisible by
only statement | is trye,

As p is prime, 5o Pla and P,

. e t
A number divisible by 88. It should be divisible by g and f

In 3 given option number 9944 and 8888 is divisib®
Hence, maximum number s 9944,



- 33, It sarishies divisibility rule of 3 and 11,

34. As 442+ +8=144% 42+ 8is divisible by 9, if 14.4.4

r:l'r'-risible
by 9. 50, 14 +==18 nearest multiple of 9,

=y =18-14=4
35. Clearly true.
36. As, 2310=2X3%5x7xMN

37, As, we have 1728=2° x 3’
369=41x3% 441=7 x3? and 56727 x5
38. mﬂy, beth statements satishies divisibility rule of 11,
39. Asnisdivided by 4 and say remainder is 3, if quori
n=dg+3 = M=85+6
if =8k +4)+2= 42k + 1) +2
So, if 2nis divided by 4 the quotient is 2k + land remainder is 2.
40. Taking p=11

entis'q’ the

p+2=13 (prime number)
I I MX13+1=144 (a square number)
IL. M+13=24

(12 is a divisor of 24)
Hence, both statements | and Il are correct,

4. As ifa/band bfc then b= ax and c=by for xyeN

c=by =(axly = alxy), s0 qlc
Also, a/b and ajc, then b=ax,c=ay

bte=ax+ay=alx+y) s0 allb+0)
" b—c=gx-y) = allb-o
1 1 1 1.1 1
—— i — = ————
42, Here, -4 + 4 Be=x
1_[1_1) 1 1-1.)
4 \6 4) 4 \6 48
2-8-1 1 1
& 24 48
12-(8=1) 1,{&]
48 4 \ 48
3, 2e1
5 7 5 7 20
48 4x48

43, 3&#1+2h+|=325 _3+21ﬂ 7
\ Fnis even, then unit’s place digit in 3" -3+2™"+2is 5
** Unit digic of 3 =3 and unit digit of 2" =2
Even, IFnis odd, then unit's place d'i'gj: in 3:'"'“ 2 g 5
“ If n is a positive integer, then the unit's place digit in
3h+1 +2?ﬂ +1 is 5.
6= 2y (6" = 4096)" — (1296)"
=(4096 — 1296)((4096)" =" +(4096)" ~*(1296) 1
. +...+(1296)" 7]
=2800(k)
Hence, last two digits are always be zero.

16 "
2 Hlfﬂ.*—‘.i-:lﬁ.—_x.?.-{pgxg:‘l
EAR R i T F
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25ﬁ-gx+31'—1=7255+31
E R ~ow =4

= =288 = x=32
46. By BODMAS, 10+ 4+ 6X 4 =10+ 10x 4 = Ixd=4

47, x+4+2>¢4=9=&§+8=9=&£=T
4

x=4

4&! X+———_=

142 3
49

L The product of any three consecutive integers is divisible by

Fie, 6,

Il. Hers, Jk=|..—6-3.0.36..}
k+1={..-5-2,14,7...}

and k+2=]..—4-1258. ]

S BRIk +13k+ 2= —6-5-4-3,-2,—1
0,12,3.45%6...]
Hence, it is true.
50. «T,=8
= a+1id=6 (1)
and E=14
= a+5d=14 i)
On solving Egs. (i) and (ii), we get a=19,d=—1
Tos =a+94d =19 = 9= —75

51, Jxls, N2 =1 0
2 3 n=1 n n

Xy _Fxst 3
8%3® 2*x3* 2x3 &

1 81 1 Six8
53. Hm255=%~m255=5' =24

52,

IxEg g
S0, answer is 204,
S, Dl Sk () s acbmsk gk
4 5 6

n+b+c=4k+5k+6k=EH3

_ b Sk Sk

55. Vbe+vb+5=Jax9 + i +5
=Vi6+/i+5=6+2+5=13

56. The given number is divisible by 9, if sum of the digits is

divisible by 3.

Here, sum of digiis =B+ 4+ 7+ 045+2+ ® =26+ @

If we @ =1, then 26 +1=27 is divisible by 9.

Here, ,;'13+9+J112 +b +.,,r‘c-1

=J134+3+ 11249+ 101

=6+ V12140 =44 1143=18

5o,

57

58. [a=b+(b=a)]=[2a=2b+(b-24)]
= la=b+b—a]=[2a=2b+b-24]
= 0=[2a=2a-bl==0+b=b
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59.

60.

61.

62,

63.

64.

65.

66.

67.

68.

69.

70.
71.

CDS Pathfinder

10t = 00003325 _3325x 10~
3325 3325
=10°=10" o, k=uyg

-

(given)

. The:last. digit in the expansion of (2457)** is depend on (7Y%

m:'sa=mm X7 =1x 7 =(7) = 49
Hence, last digic is 9,

u.E+n,'§+n§=§-+-E_’+l=.21=;_E=gl
9 9 9 9 “g 3
16x = 0.4y (given)
e L N
YO e g
% Xty _dyA+1_025+1_
X=y xy=1 025-1
Joo4x 04X x =0.4X004 %y (given)
VX _ 04x004 isquatine bodid
= squarin th si
:II;;- m quaring both sides)
X _ 0.4 0.4x0.04x 004
—_= =0.016
¥ 0.04 » 0.4

The required digit = unit digit in the product
=1X5X6X8=0. Here, 0 is unit digit,

Since, unit digic in 7*is 1. -

7% =792 give unit digic 1.

TP =70 e 7 give unit digiE in product 1X7x7=9

Since, D is a point of BC As, BC s rational, so BD must be rational

but AD need not be rational.

Unit place in 7%=1 unit place in 7% is 1..

= Unic place in 7% x 7 =3 Similarly, unit place in 6 is 6 and

unit place in 3*is 1 also in 3%is 1.

" Unit place in 7 x 6% %3% is the unit place of 3x 6x3=4

Unit place in 7*=1, unit place in 7%is 1.

2. Unit place in 7"*x 7 =3. Similarly, unic place in 3%is 1 also in
351, '

< Unit place in3"is 9. = (77 -3 =243-9=234

< Unit place digic is 4.

15ys3
= EEETES- ()}
ard . =ISxS3 = —454x5712
= ~128 - 4x5 4 ()

From Eqgs. (i) and (i), =9< 3y - 4x <13
Maximum value is 13,

Clearly, -defined absolute value ie, |x|=-x.
x—y=x|l!.i—1=34"5—‘l _B-s5)5_=2_ 1

x+y  xy+1 1'5+'|"{3+5}.f5 8 :

72, |2x=3|+|x=1|=]4=3]|+|2=1|=1+1=2

73.

We know that, if the difference of the sum of odd digits and
sum of even digits is either 0 or multiple of 11, then the
number is divisible by 11.

74,

75,

76.

77.

78.

79,

80.

a1.
82.

83.

84.
85.

86.
a7.

Given, numnber is ABCDE
Here, A+ C+E=(B +D)=0 or divisible by 11,
Hence, both statements are true,

?_
oy il Y r;-.-ixi-r:a:;xs:anr-»xq
7T=x 7—x
= —_—l or —(—— <?
3 3
x=7

=7-x<6 or T<2 =-x<-=1 or x=7<§

= ¥>1 or x<13i=1<x<13

All other are incorrect, if last digit is zero, then 60 is nu
divisible by 25, if last digit is 5, then 35 is nor divisible by 25,2k
third option is incorrect.

Letn=2even, sonmn+ Nn+2)=2x3x 4= 24, which is divigitiz
by 24.

Since, a ten-digit number-is divisible by 4 as well as by 5, then
this number must be divisible by 20.

We known that any number is divisible by 20, if last two digs

is duvisible by 20, If means unit place will be zero and ten's place
maybeD, 2,4 6arg

Let x=a’ and y =b? for some abeN, then xy=a%?=(db.
where abe N,

2 2
50, xyeA. Bur £=E—=[E) gAas ZgN.
b

y b \b
As,a=c' =0’y =[(a"})* =™ On comparing
= a=a" = yz=1

** Original number =hx 100 +¢ x 0+u
Number obtained by reversing digits =ux 100+t X 10+h
- Required number =(hx 100 +¢ x 104u)
~(ux 100+t X104+
=9(h~-u)
But the unit's place digit in above number is 4, therefore (h-1l

should be 6, then number is 594. Whose digits are 5. %
respectively.

Clearly true. (by definition)

An irrational number. (by property)

fa=3 then a* ~ 1=8 50 a(a® ~ 1)= 24, which is divisible by 2
Ata=5 = ala’ - 1)=524,
Ata=7=ala’-1)=748 ... erc.

Also, all other integer have a faccor 24,

Clearly true,

Let the lowest sides of a right triangle be 3, 4, 5.
By Pythagoras theorem, (3)? + (4)? =(5)?

Hence, ane of its sides is always divisible by 5.

A positive number is real.

(by prope™

Lect first number be x, second number = 18— x, then "
2 2 conditit”
+(18—x=164 (by
= X +324 4 x" = 36x =164 .
1017
= 2x% — 36x + 160 =0 = x” — 18x + 80= 0 = (x — B}(x
= x =8 or x =10, s0 smaliest number is 8.




p—

lynomial is divided by a linear polynomial, then the
36 w::-..n;eﬁs either constant or zero polynomial.

=
X
s {ax +b)lax? + bx + ¢
_ax® +bx
€= constant
ar
x
{ax +bYjax? + bx
_ax® +bx
0=zero
89. - When x" + k is divided by (x — 1) the remainder is 1+ k, when
k<(x=1
(48) - (152)" _ (248—152)(2.48+152)
i 0.96 0.96
fra =2 =(a=b)a+b) =S =
91. a=bbesc’, = as(c’)f =aw=(

92. As 2 is a rational number and -\E is irrational, then 2+ \I'ri is
irrational,
93. Given, number is 222222,
Here, sum of digits =2+2+24+2+2+2=12 which is divisible
by 3. 5o, given number is divisible by 3,
Now, sum of odd terms of digits — Sum of even terms of digits
=6-6=0, it is divisible by 11.
Since, in a number a digit repeated six times, then this number
is divisible by 7, 11 and 13.
» The given number is divisible by 3, 7 and 11.
94. Since, a<b = a—b<0Also, c<0
(a—b)c>0=>ac—be>0 =3 ac>be

95. logxy’ =a=logx" +logy’ =a

= 2logx +3logy=a 0]
X i
s log—=b
logx—logy=>b ()}
Solving Eqs. (i) and (ii) as linear equation in logxandlogy.
we gec
=2b
IQAE X ﬂ; ||;EP = E_..—
| 5 5
a+3b

logx _ & 2! a+3b
logy Ta-2 a-2
5
96. As, number 235235235235... =235.235 being non-terminating
9 but fecurring is a rational number.
7. As here when a=11,b =2 then

7 3 7 3 40 33 _
Jedp =l W) ==X —F
a 15:3":»{ 15 115

(. logy 0.02=—169)
()]

8. ~2and -1
99, =
Here, ler o= 027=0272727 ...

Number System 19

On muleiply by 100

100a=27.272727 ()]
On subtracting Eqs. (i) and (ii), we get
Wa=27 = a= 2—? =1
9 n

100. Let angles of a triangle in AP are

a,a+d a+2d
Also, a+2d=2a (given condition)
= a=2d ()]

Also, a+a+d+a+2d=180°
(.- sum of angles of triangle = 180°)

= 3a+3d =180

- 35+3[§J=130“ (from €q. ()]
= 9a= 360"

= a=40% d=20°

- Ratio of angles = 40° : 60° : 80" =2:3:4

101. Since, 247<(16)*
IF 247 is a prime number, then it is not divisible by any of the
numbers 2, 3,5, 7,11, 13. But, 247 is divisible by 13. Hence, 247 is
not a prime number.
If 203 is a prime number, then it is not divisible by any of the
numbers 2, 3, 4, 5, 7, 11, 13. But 203 is divisible by 7. Hence, 203
is not a prime number.

102, As x<0<y (given)
= x<0 and y>0
l:-t} and lco
X Y
i
Xy

103. LIf x=15 and y =14, then x+y=15+14=29 which is a
prime number. So, if x andy are composite, then x+y is

not always compaosite.
IL If x =15 and y =14, then x =y =15=14="1which is neither

prime nor composite, hence again x=y is not always
composite. '

li. Third condition is satished for all measure,

Hence, it is correct.

104. Given,r+s5=1
x

; 1
For maximum product, r=s=£ A=

105. d(d(d(12)))= d(d(s))
[+ positive integer divisor of 12=1,2,3,4,6,12)
=d(4) [ positive integer divisor of 6=1,2,3,6)
=3 [ positive integer divisor of 4=12,4]

106. ﬁrea-xu‘!xls;lnh:innal

[ S [
o

[ -

2 2 J' it dzm""d 0
. 1. .-
i 1 pand 5 "\‘ _,.a"
an y=d|+d! 3%"*% A "" \"‘x -]

=I¥= 5 = Irrational



