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De encemuru

Basic Concept

Integer: complete numbers are called integers
Suchas-3,-2,-1,0,1,2 ...ccooiviiiiiiinnnn. etc.

They are represented by | or Z.

Natural Numbers: positive integer are called natural numbers they are represented by

N=1,2,3,4......

Whole Numbers : non-negative integers are called whole numbers they are represented by
wW=0,1,2,3,....

Rational Numbers : Numbers those can be written in the form of p/q where p, q are integers
Such as 2/3, 1/3, 1/2...etc. They are represented by Q

Irrational numbers: Numbers those are not rational are called irrational numbers such as v/3,+/2,+/5, 7, .. .

Real Numbers: all rational and irrational numbers are called real numbers they are represented by R.
Real = Rational + Irrational

Real numbers

Terminating Decimals Non-Terminating Decimals
Eg:- 2.3,7.62
(Rational)
Recurring Decimals Non-Recurring Decimals
Eg:- 0.363636..., Eg:- 0.1234179...,
0.111111.... 0.7354146....
(Rational) (Irrational

Note: (i) Integers are discrete numbers and real numbers are continuous numbers.
(ii)Discrete numbers are written in the form of the set and continuous numbers are written in the form of intervals.
Prime numbers:- positive integers which are divisible by only 1 or itself are called prime numbers, eg: 2,3,5,.....

Ex. If p is a positive integer then prove that both (n+3) and (n+8) cannot be simultaneously prime numbers.
Composit numbers:- Integers which are divisible by any other number other than 1 and itself are composite numbers such as 4,9,12,.....
Coprime Numbers:- Two positive integers a and b are co-prime if and only if HCF of a,b is 1,eg: 7 and 9.

Inequality

These signs are use for compression of two real numbers. Complex numbers can not be compared except equality. There are four sign of

inequality —

Let a and b are two real numbers
(1) a>b “ais greater than b” Ex.3>2
(2) a = b “ais greater or equal to b” Ex. 322
(3) a<b “aislessthanb” Ex.2<3
(4) a < b “ais less than or equal to b” Ex. 2<3

Properties of inequality:
(1) Any real numbers can be added or subtracted to both side of an inequality
a>b
atk>btk

(2) If apositive real number is multiplied both sides of an inequality then the inequality does not change
a>b = ak>bk:k € R*

(3) if anegative real number is multiplied both sides of an inequality then the inequality change
—a>b =>-ak<-bk
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(6)

if both sides of an inequality are positive then the inequality will change by taking the reciprocal

a>b

Ja>+b

If both sides of an inequality are +ve then square root can be taken a,b>0.

a>b
If both sides of an inequality are +ve then square can be taken both sides { 2} a,b>0.

a’>b
a>b
(7) Two same inequalities can be added c>d
a+c>b+d
(8) Note: subtraction is not always true it is only possible if all the side are +ve.
(9) Two same inequality can be multiplied if both sides are +ve
a>b
c>d a, b c d>0.
ac > bhd
2—-3X
Ex:-  (i)Find the values of X for which —5< <9.

1

(ii)Find the solution set of the inequation %(g X+ 4) > g(x - 6) .

Intervals :

1 1
a>ba,b>0 => —<—
a b

(i) If a and b are two real no’s such that a <b . Then set {x: a < x < b} is called the open interval from a to b and is written as (a, b) .
(ii) The set {x: a < x < b} is called

closed interval from a to b and is written as [a, b].

On the no. line

they are represented as

a b a b

(a,b) O——O [a,b] o—o

(iii)Similarly we define semi open interval = (a,b]={x:a<x <b}

and semi closed interval =[a,b)= {x:a <x<b}.

a b a b
| | I |
(a,b] O——m@ [a,b) e——O
Point of inversion : let a factor ( x — 2) where x is variables (i) if x<2
(x-2)<0-ve x> (x=2)> 0 +ve
(x—2)-ve (x-2)+ve
:

i.e. factor (x —

2) changes its sign in the neighborhood of ‘2’ so 2 is the point of inversion of the factor ~ (x —2) .

Absolute value : the absolute value of any real no. a is denoted by | a | and an it is defined as

2]

_|+a a=>0
“l-a a<o0

[2]=2 220

|-2]

=-(-2)=2 2<0

Note : the absolute value of a real no. is always +ve .
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Logarithm:-
(exponential form) bY =x < y= Iogb X (logarithmic form)

Where D is called the base and X is argument.

y =l0g, Xis defined ifand onlyif X>0and b>0 (b=1)
Properties of logarithm:-

1.10g,1=0

2.log,b=1

3.log, (mxn) = log, m+log, n

m
4.log, (Fj =log, m—log, n
5.log, m" =nlog, m

1
6.log , m=—log, m
n

log, m
7.log, m=—=—(base change formula)
log, n
8.log, a=
®” log,b
9.6°%" =m

10.log, a.log, b.log, c =1

Greatest integer function:-
The function y = [X] is called the greatest integer function where [X] denotes the greatest integer just less than or equal to X ,eg:

[2.3]=2,[-5.86]=—6 ,[5] =5

Note:- X — [X] is called the fractional part of X and is denoted by {X} , €g: {2.3} =0.3, {—5.6} =0.4, {8} =0
So any real number can be written as,
x=[x]+{x}

Exercise
Inequality
1. Solve the following inequality:-
(@) x*—-16<0 0)9—x*>0 ©)X*=5x+6>0 (d)x2—10x+21<0
) x*+2x—-15>0 (f2x*>—3x—2<0 (0)3x* —10x+3>0 (h)xz—x+1<0

2.The number of integral solutions of X2 —3x—-4< O, is
(@)3 (b)4 (c)6 (d)N.O.T.
30 2—-3X—2X> > 0, then

@@ X<-2 (b)—ZSXS% ©X=>-2 (d)XS%.
4.The solution of 6+ X — X2 > 0, is
@-1l<x<?2 (b)—2<X<3 ©—-2<x<-1 (dN.O.T.
5. Solve the following inequality:-
@ ——>0 (b)2X+120 (c)X_1>2 (d)i2<4
X+1 5-X X—2 x-1

|
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2 _ 2 2 _ 2
(@x 7x+10<0 x2 8x+15<0 gx2 4x 21§ (m3x;+7x+420
X—3 X°—-9x+14 X~ +3x-10 X“+x+1
_ o Xx+4 _
6.The solution set of the inequation <2, is
(2) (—o0,3)U(10,0) ()(3,10] (©)(—0,3)U[10,0) (@N.O.T.
_ _ _ 2x+4 )
7.The solution set of the inequation >5,is
(@ (1,3) ) (1,3] © (-0,) U[3,0) @NOT
_ _ ~ 4x+3 )
8.The solution of the inequation <6,is
@ (5/2,33/8) (b)(—o0,5/2)(33/8,) ©(5/2,) (d)(33/8,).
_ . x+1 1
9. The number of integral solutions of 2 >—, is
X*+2 4
(@)1 (b)2 (€)5 (d)N.O.T. .
_ _ +2 1
10.The number of integral solutions of — >—is
X“+1 2
()4 (b)5 (©)3 (d)N.O.T.
_ _ _ X*-3x+4 _
11.The solution set of the inequation ———— >1 X € R, is
X+1
@(3,) ) (-1,1) (3 ) ©[-11]u[3,x) (@N.O.T.
_10x*+17x—34 )
12.The set of real values of X for which 5 <8,is
X“+2x-3
@(-5/2,2) () (-3,-5/2)U(L,2) ©(-31) @N.O.T. .
8x* +16x-51
13.The set of real values of X for which ——————— < 3, is
(2x-3)(x+4)
@(3/2,5/2) () (—4,-3) ©(-4,-3)U(3/2,5/2) @noT. .
. 2X 1 _
14.1f S is the set of all real X such that 2 > , then Sis equal to
2X°+5x+2 x+1
@(-2,-1) ®(-2/3,0)  (©(-2/3-1/2) @(-2,-1)u(-2/3,-1/2).
15.The solution set of X> +2 <3X<2x*—5, is
(a) ¢ ®)[1,2] ©(—0,—1]U[5/2,0) @NoOT,

16.The greatest negative integer satisfying X* —4X—77 <0 and X2 > 4, is
()-4 (b)-6 (©)-7 (@N.O.T.
17.1f 4 < X <9, then

@(x—-4)(x=9)<0  ®(x—4)(x-9)=0 ©(x—4)(x-9)<0 @(x—4)(x-9)>0.

2
18.The set of all integral values of X for which DX —1< (X+l) <T7Xx-3, is

(@) ¢ (0){1} ©{2} @13}
19.1f X is an integer satisfying x> —6x+5<0 and x*—-2x> 0, then the number of possible values of X, is
(@3 (b)4 (c)2 (d)infinite .

Problem Based on Modulus
Solve the following equations:-

w[x-2|=3 @ \x2—4x\:12 (3)[2x+5=x (4)\x2—6x+3\=1
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(5)X* —3|x|+2=0 6 X* +|x|-6=0

(7 X* =5|x|+6=0 (ss)‘x2 —5X+6‘ =x-3

(9)‘x2+2x—8‘+x—2=0 (10)‘x2+4x+3‘+2x+5=0 1) 3¥ 4 =9>2 (12)‘6x2—5x+1‘=5x2—6x+2

Logarithm
1
1.What is the value of 2100 42 — 3 log ;97

()0 (b)1 (©)2
2.What is the value of log X" log , y*log ,2°?

(2)10 (b)20 (6)30
3.f log,s X+10g, X+10g ,X =14, then X is equal to

(@)32 (b)64 (c)256

4.Whatis log (a+ Ja’ +1) +log [;J equal to
a++a’+1

(@1 (b)0 (©)2
1 1 .
5. + + is equal to
log,, xyz log, xyz log , xyz
(a)0 (b)1 (©)2
6.1f 2° = b, by = C, ¢’ = d, then the value of xyz is equal to
()0 (b)1 (c)2
1 1 .
7.1 + = ,thenaband c are in
log ,x log.x log,x
(a)AP (b)GP (C)HP
8.1f (log ,x)(log ,2x)(log ,, y) = log , X?, then what is the value of y ?
(a)4.5 (b)9 (c)18
a.1f x=1l0g,, a,y=10g9,,2a and z=Ilog,, 3a,then xyz +1=
@) 2yz (b) 2xy (©) 2ZX
. 1 1
10.If @, b, C are positive real numbers then + + =.
log,bc+1 log,ca+1 log, ab+1
(a)o (b)1 (©)2
1ifa=log2,b=log3,c=log7 and 6" =7""*, then x =
@ 4b o) 4c © 4b
a C
c+a-b a+b-c c—-a-b
12.1f @° +b® = =0, then st
log..,b log,. b
(a)1 (b)2 (c)-1
13.1f log x = IO% = IO% ,then X*y°z7% =
()2 (b)10 ()1
log x _ logy _ log z then XyZ =
2a+3b-5c 2b+3c-5a 2c+3a-5b
(a)2 (b)1 (c)0
: 9 27 3
15.What is the value of 10, s log,, o +log,, 2
()3 (b)2 (©1

16.1f l0g, |:|Og3 (|093 X)] =100, 3, then what is the value of X
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@)1/3

(d)60

@) N.OT. .

= .

@N.O.T. .

(@3

(@N.O.T. .

(d)27

(d)N.O.T.

@o .

@-1 .

@o .




(@)3 (b)27
(log,, 9)(log,, 64)
log, v2

17.What is the value of

(@)1 (b)2
18.1f l0g, xlog; k =3, then whatis X equal to

(@ k° (b) 5k°
19,1 109, (X+1)+10g,55=3, then what is value of

(a)199 (b)200
201510928 _ IO% b _log,¢ and a”’b”*c"* = 24, then

@ a=24 0 b=81
21.If log, x =4+k+log,b, then kK =

Iogab X

(@)0 (b)1

22.1f X=log, bc, y =log, ca, z =log, ab, then
1 1 1 1 1 1
@) 1

+ + =
x+1 y+1 z+1

+ + =
x-1 y-1 z-1

23.1f log, 5=x and log. 6=, then 1009, 2 is equal to

1
b

® ox+1 O 2y
24.The value of XIOgXaXIOga yog, 2 is

(@ X () y
25.1f 109, 3= X,109,,5 =Y, then l0g,, 8=

@ 3(1-x-y) (b) x—y+1
26.1f 4°%°% 1 9024 —10"98 ey x =

(@4 (b)9

Iogb(logh X)

27Thevalueof @ %2 , is

(@ log, X () log,

28.1f @* =b¥ =c* =d", then Ioga(bcd) equals to

29.1f |O(‘3]5 (|095 (I092 X)) =0, then the values of X is

(2)32 (b)125
30.Uf Y= 21/|09X8, then X equal to
@ Y (b) Y’
311f 3204* =36, then X =
(2) log,, 48 (b) 109, 36
32.1f log, 2.log, 27 =log,, 8.109, 10, then x =
@1 (b)3

33.1f 3+109; X = 2109, Y, then X equals to

!

(1 1
) X| —+—+—
y ¢

© 3°

(c)4
(c)243

(€)299

() C=64

(c)-2

(€) Xyz=X+y+z+1

(c) 2xy+1

(c) Z

(©l-x-y

(c)83

(0 log, a

y+zZ+w

(©)

()625
© Y
(c) log,,12

(©)2
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(d) 327

@38 .
@125 .

(d)300 .

(d =256 .

@-3 .

(dy xyz =1.

1

d :
@ 2xy -1

@a .

@ 2(x-y+1).

@10 .

@ log, b .

(@N.O.T.

(d)125 .
(dN.O.T.
(@ log,, 24 .

@4 .




y y y?
—_ b LA
® 125 25 © 625
232 2 [><+ljlog10 25
34.1f 5 P02 — 2L 2 , then X equals to
@1.-3 (b)1 © 1,_%
35.The value of 109, log, log, 256+ 2log & 2, is
()2 (b)3 (c)5
36.1f a=1+log, yz,b=1+log, zx,c=1+log, xy, then ab+bc+ca=
(a)0 (b) 2abc () abc
a7t log(2a—3b) =loga—logh, then a =
3b? 3b b2
b [
@ 2b-1 ®) 2b-1 © 2b+1

log3 log5 log7
X—y y—-z z-X
(a)0 (b)2 (©)1

38.1f

then 3x+y5y+z7z+x —

30.1f log(x+y)=log 2+%Iog x+%|og y, then.

(@ x+y=0 (b)y Xx—y=0 (c) xy=1
40.1f log, ab = X, then the value of l0g, ab is
@ X2 b) —— ©
x-1 X+1
41.1f log 1,27 = @, then 10g (16 is equal to
@ZELE @&§1§ @4§—3
3+a 3+a 3+a

logz—log x

42.The value of (yZ)Iog y-logz o (2x) (Xy)logx_Iogy is equal to
(2)2 (b)1 (0)4
flogx_ logy logz

43.1 , then xa.yb.z° is equal to
b-c c—-a a-b
@1 (b)abc (c)xyz
a4.1f a=10g,,12,b =log ,,24,c =log ,,36. Then 1+ abC is equal to
(a)2 ac (b)2 be (c)2 ab

45.1f a, b, C are positive real numbers, then @'°9P~1%9¢ x py'e9c-loga  cloga-logh
(@)0 (b)1 (0)-1

46.1f a,b, c are three consecutive positive integers, then Iog (1+ ca) =

@ logh () log [gj ©) log(2b)
1 1 1 1 n(n+1)
47.1f + + + +...+ = , then A equals
log,a log,a logga log, a log,, a A
@ log, a (b) log, 4 (© log, a’

48.The solution set of the equation 10g, 2.109,, 2=109,, 2, is

@ {277,242} 5) {% , 2} © {%,4}
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y
dy 3—=—.
(d) o5

1
d) ——,1.
(d) 3
(d)7 .

(d) a® +b?+c?.

3b?
2b+1

(d)

(d)N.O.T.

@ X +xy+y* =0

(d)N.O.T. .
(d)3

d)N.O.T .

@) N.O.T .

(d)N.O.T.

(d) 2logb .

@N.OT. .

@N.OT. .




49.1f log,, (4X|095X +5) = 2I095 X, then X equals to

1
(2)4,5 (b) —1,5 (©)4,-1 (d) 5, E }

Greatest integer function
Solve the following equations:-

1 [x]-2=0 2. [x]" -5[x]+6=0 3. [x]+5=0 2. [x] ~2[x]-15=0
5. [x] =[x+6] 6. 2[x]=[x+3] 7. [x] ~[x]-20=0 & [x] ~4[x]-12=0

9.If [X] denotes the greatest integer less than or equal to X, then the solutions of the equation 2X— Z[X] =1 are
1 1 1
(a)x=n+5,neN (b)X=I‘l—§,neN (c)X=n+§,neZ(d)n<X<n+l,neZ

10.1f 0 < X <1000 and [X] denotes the greatest integer less than or equal to X, then the number of possible values of X satisfying

-2

(a)34 (b)32 ()33 @N.O.T. .
11.1f [X]2 = [X+ 2], where [X] = the greatest integer less than or equal to X, then X must be such that

@ x=2,-1 (b) X €[2,3) (© xe[-1,0) @[-10)U[2,3)
12.The value of [Sin X] + [1+ sin X] + [2 +sin X] in Xe (7[, 3/ 2] can be ([.] is the greatest integer function ) can be

(@0 (b)1 ()2 @3 .

Answer Sheet

1@(-44)  ®(-33) ©(—2,2)U(3,0)  (©(37) ) (-0, -5]U[3®) {—% , 2}

(g)[—ooé U[3®) (g  2b 3b 4.b 5.(a) (—o0,—1) (0, 0) (b)|:—%,5) ©(2,3)

@(—01)u(2,0)  @(—0,2)u(35) ®(23)u(57) ©(-5-3]u(27] (h)[—oo,—%ju[—l,oo)

6.c 7b 8.a 9.c 10.c 11b 12b 13.c 14.d 15.a 16.b 17.a 18.d 19.a
Modulus
1.5,-1 2.-2,6 3.No solution 4.31\/7,3i\/§ 5.4+1,+2 6.+2
8 -1++/5
7.42,43 8.3 9.{-5-3,2} 10.-4,-1—+/3 1 12. ZJ_
Logarithm

la 2.c 3.c 4.b 5.c 6.b 7.b 8.b 9.a 10.b 11b 12.b 13.c 14.b
15d 16.d 17.¢c 18.d 19.a 20.d 21.d 22.a 23.d 24.c 25.a 26.d 27.b 28.b
29.a 30.c 3la 32.b 33.a 34.d 35.c 36.c 37.a 38.c 39.b 40.b 41.c 42.b
43.a 44.b 45.b 46.d 47.c 48.c 49.d

Greatest integer function

1.[2,3) 2[2,4)3.[-5,-4) 4[-3,-2)U[5,6)  5[-2-1)U[34) 6[34)
7[-4,-3)U[5,6)  &[-2,-1)U[6,7) 9c  10c 11d 12a
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