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ECTION-A: BAS

RATI ONAL NUMBERS(Q)
All the numbers that can be represented in the form p/q,
where p and g are integers and g = O, are called rational
numbers. Integers, Fractions, Terminating decimal
numbers, Non-terminating but repeating decimal numbers

MATHEMATI

areall rational numbers. Q= {g:p, gel and g= O}

Integers are rational numbers, but converse need not be
true.

A rational number always exists between two distinct
rational numbers, hence infinite rational numbers
exist between two rational numbers.

IRRATIONAL NUMBERS(Q®)
* There are real numberswhich can not be expressed in p/q
form. Non-Terminating non repeating decimal numbersare

irrational number e.g. /2, /5, /3, 310: e .

e~ 2.71iscalled Napier'sconstant and  ~ 3.14

Sum of arational number and an irrational number is an
irrational number e.g. 2+ /3

Ifae Qandb ¢ Q, then ab=rational number, only if a=0.
Sum, difference, product and quotient of two irrational
numbers need not be an irrational number or we can say,
result may be arational number also.

REAL NUMBERS(R)

* The complete set of rational and irrational number is the
set of real numbers, R=Q U Q€. Therea numberscan be
represented as a position of a point on the real number
line.

COMPLEX NUMBERS(C)

* A number of theforma+ib, wherea b e Randi= /1 is
called a complex number. Complex number is usually
denoted by z and the set of all complex numbers is
representedby C={(x +iy):x,y e R,i= -1}

NCWCICQCRCC|

EVENNUMBERS

* Numbersdivisibleby 2, last digit 0, 2, 4, 6, 8 & represented
by 2n.

ODD NUMBERS
Not divisibleby 2, last digit 1, 3, 5, 7, 9 represented by
(2nt1)

(@ eventeven=even

(b) evenzodd=odd

() odd+ odd=even

()
©

PRIMENUMBERS
* Let 'p' be anatural number, 'p'is said to be primeiif it has
exactly two distinct positiveintegral factors, namely 1 and
itself. eg. 2,3,5,7,11,13,17,19, 23,29, 31

even x any number = even number
odd x odd = odd

COMPOS TENUMBERS

* A number that has more than two divisors
Note:

'1'isneither prime nor composite.

0)

(i) '2'istheonly even prime number.
(iii) '4'isthe smallest composite number.
(iv) Natural numbers which are not prime are composite

numbers (except 1)

CO-PRIMENUMBERS RELATIVELY PRIMENUMBERS:

* Two natural numbers (not necessarily prime) are coprime,
if their H.C.F.isone. e.g. (1, 2), (1, 3), (3,4) (5, 6) etc.
Note:

Two prime number(s) are always co-prime but converse
need not be true.

Consecutive natural numbers are always co-prime
numbers.

0
(i)

TWINPRIMENUMBERS
If the difference between two prime numbersis two, then
the numbers are twin prime numbers.
eg. {3,5},{5 7},{11,13} etc.

NUMBERSTOREMEMBER
Number 34| 5|6 78] 91011121314 15|16 | 17| 18 [ 19 | 20
Square 4 [ 9 | 16| 25| 36| 49| 64| 8 | 100 | 121 | 144 | 169 | 196 | 225 [ 256 | 289 | 324 | 361 | 400
Cube 27 | 64 | 125 | 216 | 343 | 512 | 729 | 1000 | 1331 | 1728 | 2197 | 2744 | 3375 | 409 | 4913 | 5832 | 6859 | 8000
Sq.Root | 141| 173| 2 | 224| 245| 265| 283| 3 | 316
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Note:
() Squareof areal number isalwaysnon negative (i.e. x2>0)
(i) Square root of a positive number is always positive e.g.

Ji =2
\/x7¢tx but\/xi2 =X

DIVISBILITY RULES:
Divisbleby  Remark.

2 Lastdigit0,2,4,6,8

3 Sumof digitsdivisibleby 3 (Remainder will be same
when number is divided by 3 or sum of digitsis
divided by 3.)

4 Last two digits divisible by 4 (Remainder will be
same whether we divide the number or its last two
digits)

5 LastdigitOor5

6 Divisible by 2 and 3 simultaneously.

8 Last threedigitsisdivisible by 8 (Remainder will be
samewhether we dividethe number or itslast three
digits)

9 Sum of digits divisible by 9. (Remainder will be
same when number isdivided by 9 or sumof digitis
divided by 9)

10 Last digits0

1 (Sum of digits at even places) — (sum of digits at
odd places) =0 or divisibleby 11

(i)

LCMANDHCF

(@ HCF is the highest common factor between any two or
more numbers or algebraic expressions.
When dealing only with numbers, itisalso called " Greatest
commondivisor" (GCD).

(b) LCM isthelowest common multipleof two or morenumbers
or algebraic expressions.

() The product of HCF and LCM of two numbers (or
expressions) is equal to the product of the numbers.

[3 P L]_L.C.M.of(a,pJ)
@ LCMof {14 ' m) “HCF of (b, g, m)

SOMEIMPORTANT IDENTITIES

) (a+b)2=a2+2ab+b2=(a—b)2+4ab

@ (a-b)2=a2—2ab+b2=(a+b)2—4ab

() a@-b2=(a+b)(a-b)

4 (a+byP=a3+b3+3ab(a+h)

5 (a—b)3=a3—b3—3ab (a—h)

6) a3+b3=(a+b)3—3ab(a+h)=(a+b)(a2+b2ab)
(7) a—b3=(a—h)3+3ab(a—b)=(a—b)(@2+b2+ah)
(8 (a+tb+c)2=a2+b2+c?+2(ab+bc+ ca)

1 1 l]
= 24 c2 —+—+—
2Z+b%+c +2abc(a b o)

(9 a+b2+c2-ab-bc-ca

:%[(a— b)? + (b-)? + (c-a)? |

(10) a3+b3+c3-3abc=(a+b+c)(@2+b2+c2—ab—bc—ca)

= % (a+b+c) [(a— b)2+(b—c)2+(c_a)2]
If (a+b+c) =0, then a3+ b3+ c?=3abc.
& bt= (2 +b?) (2-b2) = (2+b2) (a—b) (a+h)
If a b>0then(a-b)= (va++b)(a-+b)

a+a+l=(a*+2a2+1)-a2=(af+1)%2-a?
=(@@+a+1)(-a+1)

(19)
(12)
(13)

CYCLICFACTORS

* If an expression remain same after replacing aby b, bby ¢
& cby a thenitiscaled cyclic expression and its factors
are called cyclic factors.e.g.a(b—c) + b (c—a) +c(a—b)

REMAINDER THEOREM

* Let p(x) beany polynomial of degree greater than or equal
tooneand 'a beany real number. If p(x) isdivided by
(x—a), then the remainder is equal to p(a).

FACTORTHEOREM

* Let p(x) beapolynomia of degree greater than or equal to
land 'a’ beareal number suchthat p (a) =0, then (x-a)
is a factor of p(x). Conversely, if (x—a) is a factor of p(x),
then p(a) =0.

RATIOAND PROPORTION

a ¢ a+b c+d
€) IfBZE,then: W d (componendo);
a-b

b

c-d .
a4 (dividendo);

a+b c+d do and dividendo):
b o—d (componendo and dividendo);

2_D aiternendo); 2=2 (invertend
c (alternendo); 2o (invertendo)

a"+c" e In

e .(
=—=... , theneachrat|o=k J
f b +d" +£"

a
() 1f =

32+C2 _at+c a-c¢

b2+d2 B b-‘rd_ b-d

a_c¢c
Example: b d

INDICES

* The product of m factors each equal to a isrepresented
by d".So, d"=a-a-a........ a(mtimes). Here a iscalled
thebaseand m istheindex (or power or exponent).
Law of Indices:

() am*n=a".a" where m and narerational numbers.

1
@ am= a_m , provided a= 0.

a¥=1, provided a=0.

3
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m Examplel: Find valueof
a . i
@ a""=— where m and narerationa numbers, a 0. (i) logg;27  (ii)log;p100  (iii)logy5394/3
. f‘m . () Letlogg27=x
© (@MH"=am. = 27=81% = 33=3% givesx=3/4
©® q0_Yapr — 100=10%=>102=10X givesx = 2
(7 (ab)"=a'b" 1n*
(iii) Letlogy 3943 =x=93 = 3
INTERVALS

*

Intervals are basically subsets of R (the set of all red
numbers) and are commonly used in solving inequaltities.
If a,b e Rsuchthat a<b, thenwe candefined four types
of intervalsasfollows:

Name Representation | Description
Open interva (a b) {x:a<x<b}ie,end
points are not included.
Closeinterva [a b] {x:a<x<hb}ie,end
points are also
included. Thisis
possible only when
both aand b are finite.
Open-closed (a ] {x:a<x<h}ie,ais
interval excludedand bis
included.
Closed-open [a b) {x:a<x<b}ie,ais
interval included and bis
excluded.
Note:
(1) Theinfiniteintervalsaredefined asfollows:

@

(i) [a o) ={x|x=a}
(iv) (= oo, bl ={x: x<b}

(i) (axo)={x:x>a}
@iii) (—oo,b)={x:x<h}
(V) (~o,0)={x:xeR}
If their isno value of x, thenwesay x € ¢ (i.e., null set or
void set or empty set).

SECTION-B:LOGARITHM

Definition : Every positiverea number N canbe expressed
inexponential formas

N =& ..(1) eq.49=72
where 'd isalso a positive rea different than unity and is
called the base and 'x' is called the exponent.
We canwritetherelation (1) inlogarithmic form as

Lo N=X (2
Hence the two relations

a* =N
and logg N = x

areidentical whereN >0,a>0,a=1

Hence logarithm of anumber to some baseisthe exponent
by whichthe base must beraised in order to get that number.
Logarithm of zero does not exist and logarithm of (-) ve
reals are not defined in the system of real numbers.

i.e aisraised what power to get N.

= 32 =3Xgivesx=-5/2

Unity has been excluded from the base of the logarithm as
in this case
log;N will not be possibleand if N=1
then log;1 will haveinfinitely many solutions and will
not be unique, which is necessary in the
functional notation.

Threefundamental identities:

Using the basic definition of log we have 3 important
deductions :
(i) logyN=1

i.e. logarithm of anumber to the same baseis 1.
(i) logg N =-1

N

i.e. logarithm of a number to its reciprocal is — 1.
(iii) log,1=0

i.e. logarithm of unity to any baseis zero.
(basic constraints on number and base must be observed.)

a%%aN =Nisanidentifyforal N >0anda>0,a=1 eg.

2I0925 =5

(b) Thenumber N in(2) iscalled the antilog of X' to the base

d. Hence, If 10g,512is9 then antilog,9isequal to
29=512.

Whenever the number and base are on the same side of
unity then logarithm of that number to the base is (+ve),
however if the number and base are located on different
sides of unity then logarithm of that number to the baseis
(-ve) e.g. (i) log;u100=2, (ii) log;;1,100=-2

(d) Foranon negative number ‘a’ &n>2,neN [z = g/"

Example2: Evaluatethefollowing:

() loggp, 30 COS 60°

(il) logsy/5y5v5.......0
(iv) (logtan1°) (logtan 2°) (logtan 39)........ (logtan 89°)

(i) logs4 1.3.

1
l. () logg, 30 COS60° = Iogé[zj =1
2

. — 4
(i) loggy, 1.3 = |09§ [Ej =-1
4

[3
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(i) Let

= JBx=x=x2=5x = x=5= logs5=1

(iv) Sincetan 45° = 1thuslogtan45° =0
Example3:

Solveforx:

@) 7°97"+2x+9=0

(i) 2199263 4 ox-3)-12=0

Sol. (i) 3x+9=0 = (x= -3)asitmakes initial problem
undefined X=¢
(i) x-3+2x-6-12=0
X=21 = x=7

PROPERTIESOFLOGARITHM
If m, narearbitrary positivereal numberswhere
a>0;a=1

(1) log;m+logn=log,mn (m>0,n>0)
m
2 IogaF =log;m-logn
(3 log,m*=xlog,m
Example4:
Find the solution of Iogzx2 =4 & 2log,x =4 and verify
solutions.
Sol. log,x*=4 2log,x=4
= x2=16 = log,x =2
= X =z*4 = xX=4

(two solution) only possible soln.

BASE CHANGING THEOREM
Can begtated as " quotient of thelogarithm of two numbers
isindependent of their common base."

mbolically, 12922 = og a
S Y. logch Y

e.g. Findvalue of logg,16

logy16 2
logg,16 = Iog464_ 3
Case-l : log,a=
% log, b
Casell: (log,a).(log.b).(log,c) =logya
Caselll: glogbe _ glogpa  (very Imp.)

alogbc _ Zllogpc) (logac) (logca)

_ aIogac (logpe. logea) _ CIogba

— | gl%9bc _ Jlogpa

1
CaselV: |°9ax m= ;Ioga m

Example5:

If (log, 3).(logz4).(l0gy5)....l0gy, (n+1) =10, thenfind
the value of n.

log,(n+1) =10

n+1=1024;n=1023

Sal.

Example6:

) 16 25 81
Find log2+ 16logE +12Iogz +7Iog%.

Sol. log2+161log16-161log15+12log25-12log 24
+71log81-71log80
=log2+64log2-16log5-161log3+24log5-12 x 3log2
—12log3+28log3-7log5-28log?2

=log2+log5=Ilog10=1
Example7:

2
Findthevalueof x : 3°93% 1 x1093X = 162

Sol. (3|093X)|093X + x1093% — 160

— xl0g3x | ylog3x _1an [alogax _ X}

- Xloggx -81

Taking log both side with base 3

= (logsx)?=10g81=4 = loggx==+2
= x=9or 1/9

Common and natural logarithm:
log,oN is referred as a common logarithm and logN is
called as natural logarithm or logarithm of N to the base
Napierian and is popularly written asIn N. Notethat eisan
irrational quantity lying between 2.7 to 2.8 which you will
study later. Notethat €"* =x

Characterisicand Mantissa:
We observe that 10g, ;10 = 1 and log, ;100 = 2.
Hence logarithm of anumber lying between 10 to 100
=1+ apositive quantity
l0g45(0.1) =-1 and log,,(0.01) =-2
hence log (anumber between 0.01 to 0.1)
= -2 + apositive quantity
Hence the common logarithm of anumber consists of two
parts, integral and fractional, of which the integral part
may be zero or an integer (+ve or —ve) and the fractional
part, a decimal, less than one and always positive.
Theintegral part iscalled the characteristic and the decimal
part is called the mantissa.
eg.10g,,33.8=1.5289 = 33.8=101289=10.100-5289

log,,0.338=—1+0.5289= 1.5289

It should be noted that, if the characteristic of thelogarithm
of Nis

1=that N hastwo significant digits before decimal.

2 =that N has three significant digits before decimal.

B
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(Hence number of significant digitinN=p+ 1 if pisthe = (3x2-10x+3) log,g|Xx-3|=0 [x=3]
non negative characteristic of log N.) = (3x-1)(x-3)log;|x-3|=0
if characterigtic = x=1/3, [x-3|=1
—1 = N has no zero after decimal before a significant againwhenx>3 =>x-3=1
digit starts = x=4 when x<3
—2 = N has1zero after decimal before asignificant digit -(x=-3)=1=>x=2
starts and so on. oo x=1/3,2,4
[log2=0.3010, log3=0.4771, andlog 7 = 0.8451]
Ermnles ADDITIONAL EXAMPLES
Xampleo. Examplel:
Find the number of digits (2.5)2%0 Xamp
Sol. LetN=(2.5)2% Evaluate: 8170953 ;. 97109936 | 34/log79
Taking log both side with base 10 3100-36  4loa. 7
logyoN = 20010g, (2.5) = 200 log,, (5/2) Sol. 8199354379 | "%
= 200[log,5 - log,2] 5
= 200 [1-2logy, 2] _ 5%10935 _ Jlogz(36)2 | od37 =625+ 216 +49=890.
= 200 [1-2x0.3010]=200[0.3990] =79.80
Characteristic=79 .
Number of digits =79+ 1=80 Example2. o
gts = - Find the value of x satisfying
log;n (2X+x-41) =x (1 -log,5).
Absolutevaluefunction : y Sl W%lﬂ;ve, )=x( 910°)
x if x>0 log (2% +x-41) =x (1-log,5)
@ y=|x|= _ = logyo(2* +x-41) = xlog;p2=10g,, (2¥)
-x if x<0 o X = X+x-41=2X =x=41
b) /x2 =Ix] Example3:

© logx2"=2nlog|x |, wherene | For 0<a=1, findthe number of ordered pair (X, y)

satisfying the equation |og 2 | x+y| =1/2
General Note: Equationsof theform &
[a(x)]P®) = [a(x)]°X) (Variable exponent on avariable base) and log.y — log | X | =log ,4
with the set of permissible values defined by the condition a a @
a(x) > 0, can be reduced to the equivalent equation
b(x) logy[a()] =C(x) log[a(x)] 1
by taking logarithms of its both sides. Thelast equationis  Sol. Wehave |09a2 |x+y|= 5= Ix+y[=a
equivalent to two equations.
logy[a(x)] =0, b(x)=c ().

y
eg. |x—2ﬁ°x2*1:|x—2|3X Also, loga[m] =l0g 24 —y=2|x| .. )
Taking log both sidew.r.t. base 10

= X+y=+*a .. @)

2 If x>0, then x= 2, y= 2
Ioglo|x—2|1ox _1=Iog|x—2|3x X>0,then x= 3.Y— 3
= (10x2-1)log|x—-2|=3xlog|x—2] If x<0, then y=2a, x=-a
= log|x-2|(10x2-3x-1)=0 a 2a
= log|x-2|=00r 10x2-3x-1=0 Possible ordered pairs = (53] and (- a, 2a)
= |x-2|=1 or 2x-1)(5x+1)=0
= x-2=+1 Example4:
x=3-1 x=1/2.-1/5 Solvefollowing log equation
5logzlogx —logx +logZx—3=0
Example9:

2 Sol. log./x —logx+log?x-3=0
Solveforx: |x — 33" -10x+3 =1

1
Sol. Taking log both side with 10 = §|0910X—|Oglox+(|0910x)2—3=0
2_ log; X -2 10g, g X + 2 (I0g;X)2~6=0
= log |x_g]?¥ ~10x+3 _ = 10949 910 910
g|x 3' log1 = 2(Ioglox)2—loglox—6=0

B
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= 2(log;x)?-4log,ox +3log;x—6=0

= (2ogypx +3) (logypx-2)=0

= log;x=2 or logpx=-3/2

= x=10%°=100 or x =107
Example5:

Solvethevalueof x : 2(log, /5)?-3log, /5 +1=0
2 3

= Iog\z/gx—ZIog\@x—log\@x+2:O
= Iog\/gx(logﬁx—Z)—(log\@x—Z)=O
. (Iog\@x—l)(log\@x—Z):O

= Iog\Ex =1or Iog\@x =2

x= 5 orx= (4/5)? =5

- +
Sol. (log s x)%  log 5 X
QUESTION BANK
EXERCISE
Q.1 Adcirclehasaradiusof Ioglo(az) and acircumferenceof Q.9  Supposelog2=m,log3=r,log,5=sandlog,11=t. The
log, o(b*). The value of log b is equal to valueof 109,990, is
1 1 (A) 2mrgt (Bym+2r+s+t
(A)4— (B) — (Cym+r+s+t (D)m+2r+s+t
U Y
1 1 1
(OL I (D) 2n Q.10 + + has the value
Q.2 If logygsinx +logygcosx =—1 and Iog\/E abc Iog\/a abc Iog@ abc
logign) -1 -
logyp(Sinx +cosx) = (ogion) -1 9102 ) thenthevalueof 'n'is (egl;?lj;o ®)1
(A) 24 (B)36 ©2 (D)4
(©)20 (D)12 Q.11 Thevalue of
100,142 logy, (a241)° ( )
Q3 Theratio 74|O§49a n 2 simplifiesto 6+Iog3L3\]/'§ 4- 335\/4— 335 la- 335 ...... J is
— a_ —
(A)ad-a-1 (B)a®+a-1 ?
(C)a2-a+1 (D)2 +a+1 (A)3 (B)1
Q.4 The number of values of x satisfying the equation 2 (D)4
logs16-logg x+logy — 5 logg4+5 . (XZ
(i) ; V2 45Xy X (B-;i(5= Ois: Q.12 The value of the expression, Iog4L7J -2 Iog4(4x4)
©)2 (D)3 whenx=-2is -
Q.5 Thenumber N =6log;y2 +10g;,31, liesbetween two (A)-6 (B)-5
?X;% ve integers whose sum is equ?lB;(; (C)-4 (D) meaningless
(©)9 (D)10 Q.13 L . 1 . 1
Q.6 If 22 =7 then number of ordered pairs (a, b) of real 1+logya+logyc 1+log;a+log.b 1+log,b+log,c
numbers is isegual to-
(A) zero (B) one 1
(C)two (D) morethan 2 (A) abc (B) s
Q.7 Thenumber ,2logy(3%93%) simplifiesas: (©)0 D) 1
(A) 212 (B) 216 Q.14 Which one of the following denotes the greatest posi-
(C) 224 (D) 272 tive proper fraction ?
Q.8 If logylogslog,logsA = X, then the value of A is 1)l0g26 110935
(A) 120¢ (B) 260¢ A) (Zj ® @
5% X
4
© 2° () 5°° (1)
©) 3—|0932 (D) 8L—|0932J

[
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

s
p= -
If 1+ k)" , then n equals
S log (s/p)
log b= A Sl o
) p(1+k) ®) log (1+ k)
logs logp (1+K)
© logp @+ k) log (s/p)
Value of x satisfying
Ioglo \/1+X +3|Oglo \ll—X = Ioglo \]1— X2 +2 is-
(A) 0<x<1 (B) -1<x<1
(C) -1<x<0 (D) none of these

The number of real solution of the equation
logyq (7x—9)2 +l0g,, (3x—4)?=2is-
A1 (B)2

©3 (D)4

Theequation, 10g,(2x?) + (10g,X). x!09x (l0g2 x+1)

+ %|Og42 (X4) + 3oz 2008 X) = 1 Kag.

(A) exactly onereal solution (B) two real solutions

(C) 3real solutions (D) no solution

Given system of simultaneous equations 2X.5Y =1 and
5*1 2Y=2 Then-

(A) x=log,y5 andy =log;,2

(B) x=log;q2 andy = 109,45

(C) x=10g,,(1/5) andy = log; 2

(D) x=log;p5 andy =10g,(1/2)

Thevalue of 3945 1 410953 _5/0d43 _ 30054 o
(A)O B)1

©2 (D) none of these
Giventhat Iogpx =oand Iogqx =B, thenvalue of Iogp,q X
equals -

p p-
® 5og ® o
-p p
© o5 ©) o
12
log,B ,wh =—— _ ad
0g,B .where B YW an

A =1++2+~/6-410 is-
(A) anegative integer

(B) aprimeinteger

(C) apositiveinteger

(D) an even—natural number
Iflog2 . l0g,625=10g,,16 . log 10 wherec>0;c#1;
b>1;b=1determineb-
(A)25

(C)625

(B)5
(D)16

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Number of cyphers after decimal before a significant
N - -100jg.
(A)21 B)22
©23 (D) none
The sum \/§+\E + \/§—\E isequal to
4 N2 T \a yz S
(A) tan (n/3) (B) cot (n/3)
(C) sec(n/3) (D) sin(n/3)
For N > 1, the product
1 1 1 1

logy N Tog 8 logm N logy128 SMmplifiesto

(A)3/7 B) 7102

© 512 (D) 5/21

If p isthesmallest valueof x satisfying the equation

15
2X + —— = 8 thenthevalueof 4Pisequal to
2

(A)9 (B)16
(©)25 (D)1

The sum of two numbers a and b is /18 and their

differenceis \/14 . Thevalueof logya isequal to
A)-1 B)2

©1 (D) 12

The value of the expression

(109;92)3 + 109,48 - 1095 + (10g,,5)3 is

(A) rational whichislessthan 1

(B) rational whichisgreater than 1

(C)equalto 1

(D) anirrational number

3log2 - 2|og(|og 103) + Iog((logloe) 2}
Let N=10
where base of the logarithm is 10. The characteristic of
thelogarithm of N tothebase 3, isequal to

(A)2 B)3

©4 (D)5

If x= @ andy :@ , thenthevalue of
log,(x? + xy +y?), isequal to

(A)O (B)2

©3 (D)4

Supposethat x < 0. Which of the following is equal to

2x—«/(x—2)2 ‘

(A)x-2
(C)3x+2

(B)3x-2
(D)-3x+2

[7
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Q.33

i N :(2I0g709800) (5Iog70140) (7Iog702), then N is
equal to

(A)20 (B)60

(©18 (D)40

Q.34

Q.35

Q.36

Q.37

Q.38

{Iogq(logq r)}
o0, ()

Theexpression ¢
smplifiedto
(A)p (B)q
©r (D)3
If & bareco-prime numbers and satisfying
1 . 1
Ioga(Z—\/é) ({3-1)
(2+\/§) %9 311) _1,
12
then (a+ b) can beisequal to
(A)13 (B)5
Q7 (D)8
If 200923 _ 300932 then thevalueof x isequal to
(A)1/2 (B)L4
©uwu3 (D) V6

The least value of the expression 2 log, x - log, (0.01),
forx>1is:

(A)10 B)2

(©)-0.01 (D) None of these

3 2
The eguation xz(logzx) 092X

(A) at least onereal solution
(B) exactly threereal solution

5
4 - /2 has:

Paragraph for Q.41-Q.43

Q.41

Q.42

Q.43

Q.44

A denotes the product xyz where x, y and z satisfy
- gXx=log5-log7
logsy = log7 - log3
log,z = log3 - log5
B denotes the sum of sguare of solution of the equation
log, (log,x® - 3) - log, (log,x* - 5) = log,3
C denotes characterstic of logarithm
log, (log,3) - log, (log,3) + log, (10g,5) — log, (10ge5)
+log, (logg7) - log,(logg7)

Findvalueof A+B+C

(A)18 B)34
(©)32 (D)24
Find log,A +log,B +10g,C

(A)5 (B)6
o7 (D)4
Find|A-B+C|

(A)-30 (B)32
(©)28 (D)30
Match the column

Column-I

(@ Theexpression

(b) The number
N = 2(I09123-I0g34~log45 ......... -Iogggloo)simp“ﬁesto

1 1 1
o) . + -
() Theexpression 503" 1543 logy, 3

simplifiesto
(d) Thenumber

N =2+ V5 —\/6-3V5 + y14—6y5 Smplifiesto

(C) exactly oneirrationa Column-I1

(D) Complex roots (i) aninteger (i) a prime
Q.39 Thenuber of solution of log, (x—1) = log,(x - 3) is : (i) a natural (iv) a composite

(A)3 B)1 (A) @i, (b)i,iii,iv, (c) i, iii, (d) i,ii, iii

©2 (D)0 B) @ii, (b)i,ii,iv, (c)iii (d)ii, iii
Q.40 Let (g Yo) bethe solution of the following equations © @iii, (b)i,iv, (c)ii, i, (d) i, ii

(2412 = (3y)I"3 : 3NX= 2NV Then x, is D) @ iv, (B)iii, iv, () i, iv, (d) i, iii

(A)1/6 (B)13

@12 (D)6

ANSWER KEY

Ql1]|2|3|4|5|6]|7]|]8]9|10]11]|12|13]|14115]|16(17]18119|20|21|22|23|24]| 25
A A|B B|D|A|D|C|B|D|B|D|JC|J|A]JA]|]C|B|B]A
Q |26127128129]|30|31132|33|34|35]|36]37|38139|40]41|42]|43|44
A|lID|AJA]|]C|B]|]C|D|D|C|J]C|A|D|B|BJC|BJA]|D]A
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EXERCI
(1) (C).C=4logygb=2nr
4log,gb=2r- 2log,ya (as r=210g;49)

|Oglob_

—Iogloa_ s logo=mn
2 (D). Given | [s‘nZXJ _ sn2x 1
(@ (D).Given log, 2 -1= 5 T 10

= sn2x=1/5 ()

n
logso (*]
Also, l0g;o(sinx + cosx) = 10
2

n
= log,(sinx + cosx)? =log,, [E]

1+'2—£ 1+}—£ —_ -
= AFSnAX=00 2510 T 5710
= n=12

2'092”4 &_ glogy (&®+D° _ 5,

3 O

7Alogea _ o g

2
24|092a _33|ogg3(a +1)

= 41
. og2a

a-1
a®~ a?-2a-1

a?-a-1

logs 161 | 5
@ (). 2 5 TG 5 Xl
22Iog5x 2xI0925+5x +X2Iog52 -X5+X5 =0
(2Iog5x)2.5x 45X +(2Iog5x)2_X5+X5 -0
5X[(2'095")2+1]+x5[(2'°95x)2+1}:o

(5* +x5)[(2'°95x)2 +1] -0

5X+x°=0

(2Iog5x)2 +1=0

This possible only when x will be —ve. No solution

while according to question x > 2
Number of valuesof x = zero.

G) (B).N=log,,64 +log,,31=10g,,1984
3<N<4=7

(6) (D).22=7°=a=b=0if a and bareintegers
Incase a and b are not integersthen

2/°027 =75 — a=log,7 and b=1

or 209249 —7b a=log,49 and b=2

+x°=0

22log54-log4x+xlogZS 54 XIog54 -X5 4 X5 -0

™

®

©)

(10)
(1)

(12)

(13)

(14)

(15)

(16)
17

or 2= 7Iog7 2

= a=1 and b=log,2
Infinite solutions.

( {[ols] 43\
A 22Iogz(33|°934) _ 22|092L3 8 J

2
Iogz(43)

22|092(43) B 2|092((2)2)6 -2

X
(D). log;log,logsA = 2= log,logsA = 3?
2X 2%
= logA=4" = A= 543
(D).@"=2;d=3;a=5 anda =11
log,990=10g,11 +2log,3 +log.2 +log.5
=t+2r+m+s.

®B).
(D). Let

x=—t fa-t gt 4 1
3V2\ 32 V2V 32
X=i\/4— X =18x% = 4-x= 18x°+x~-4=0
32

"3 9

L leVir18xax4 1517 16 _ 4_(2]2

36 36 9 \3

22
Hence,6+|og§(§] =6-2=4
2
(A).
logb logc
(). logb+loga+logc logc+loga+logb

loga B
logc+loga+logb

©).
(B). (1+k)" =§ =nlog(1+k)=log(sp)

_ logs/p
log (1+ k)
(D).1+x>0,1-x>0,1-x2>0, x#0
(B). (7x-9)?(3x—4)2=100
= (21x2-55x + 36)2=100
= 21x2-55x+36=+10
21x2-55x+26=0

o 55++/3025-2184 55429 13
- 42 2 T2z
only two real solution

B
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Q.B.- SOLUTIONS

STUDY MATERIAL : MATHEMATICS

(18) (D).Letlogx=y
= 1+2y+y?+y+2y2+y3=1 =\/§+\E+\/§_ 3
= y(y2+3y+3)=0 (29 (A)Lex=4 7 T2 72
= y=0 or y2+3y+3=0
= logo,x=0 or D <0noreal solution = x2:§+2}§—§=§+2-£=3
= x=1 (which is not in domain as x is in the 2 16 2 2 4
basein one term) -
(19) (C). Take log on hoth sides of equation & solve the = X=.3 =tan§.
equanlon smul'faneously. Alternative:
20) (A).Use a®0¢ =c'%%?
2 @ 5 Vi |5 Ja
= 3|og45+4I0g53_3|og45_4|og53:0 Let S= Z+T+ Z_T
(21) (A).
logx  logx 1 B 1 :\/5+2\/6+\/5—2\/6
log? '0gp—logg logp _10gq log, p-log 2
q logx logx (\/§+\/§)+(\/§_\/§) A
1 ap - 2 -
1.1 p-a 1 1 1 1
P (26) (D). log, N 'IogN8 ' logz, N 'IogN 128
_ 12 _[(123+45-18)) In2 InN 5n2 InN 5
(22 (©) B= ol s ) _ Sin2 InN _ &
3+J5+v8 | (3+5)%-8 InN 3In2 InN 7In2 21
(27)  (A). We have,
:12(3+\/§—\/§) :(2(3+\/§—2\/§)\ 22X—8-2X+15:O - (2X_3) (2X_5):0
6+ 65 1++/5 = 2X=3o0r 2X=5
Hence smallest x is obtained by equating 2X =3
_6+2\/§_ a2 = x=log,3. So, p=log,3
J5+1 B+1 Hence, 4P = p2l0923 _ 5log29 _ g
_(\/§+1)2 4\/5(«/3—1)_\/5 L iBs B A (28) (A).Wehave,a+tb= 18 ;a-b= 14
= - SN ImNVIUAN L= Squaring & subtract, weget 4ab = 4 = ab=1
J5+1 4 :
Hence number are reciprocal of each other
= logp B=1 = logya=-1.
(23)  (B). (log.2)(l0g,625) = (l0g,,16)(l0g.10) (29) (C).logyp2=a and log;;5=h
loq. 2 = a+b=1, a®+3ab+b3="?
N 9 x logy, 625 = log;( 16 Now (a+b)3=1 = a+b3+3ab=1
log 10 (30) (B).N=10°; p=log,,8-log,,9+ 2log,,6
= log,q2x log, 625=10g,,2* 836
= log,y2x log,625=410g,,2 p= IOQ(T] = log, 432
= log,625=4
4— 4_c4 -
= b*=625 = b*=5%"= b=5 N:10|091032:32
-100 Hence characteristicof 10g532is3.
(24) (B).x=[§) = logyg X =—-100(log5-10g3) )
(31) (C).Iogz((X+y) —Xy)
=-100 (log;p10—log;g 2—10g;o3
=-100(1-.3010-.4771) 02
=-22.19=2381 hence 0's=23-1=22 xsz_-z
log, (10-2) =log,8=3
(32 (D).y=|2x—|x-2|| =|2x-(2-X)| =|3x~2]|as x<0
hence y=2-3x
T
I 10
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( log 2 \ ( \
70{(T0)™>2) 1 ( iog7g(70x2) | (-10g70 2 2| logyg x +
(33 (D)-N:L2 ( )J(S ol ))(7 70) = L 1o logloXJ:> 2(22)24

So least valueis 4.

_ 2+Iog702) 1+Iog702) Iog702)
=(2 5 7 3 2 5
] | _>

( ( ( (38) (B). X4(ogz><) +(logz x) i

=20 (2x5x7)!%9702 = 20 (70Iog702) —20x2=40. Take log both side with base 2.
logqlogq ) = (§(|092X)2+(|092X)—§jlog x=l0g,+/2
9q('%9q 4 4 2 2
logg p logp(logg r
(34) (C).Clealy, p (oggp) =p o q):logqr 3 . , 5 1
= Z(Iogzx) + (log,x)~— 2 (logyx) =+ 5
andlet y = \/6+x/6+\/6+ ..... w,y>0 = 3(10g,X)3 +4 (10g,x)2 -5 (log,x) -2 =0
Let (logx) =t
= y=4/06+Y =>y2=6+y = 3t3+4t3—5t—2:0
= y2-y-6=0 =(y-3)(y+2)=0 = (t-1)(t+2)(3t+1)=0
Buty>0,s0 y=3. 1 1
Given expression = t=1lor -2 or-1/3 .. x=2, 2 %
Iog3(logqr)
3 _ \loggr) _ 1 f
- - q( ) =r. 39 B). Elogz(x—l): log, (x-3) .- X—=1=(x-3)
1 1 = (x-1)=(x-3)2=>x-1=x%2+9-6x
35 C). As,
(39 (©).As AN = x2-7x+10=0
log (2—\/5) 3-1
a IOgbLfJ x=50r2 .. x=5issolution.  (x>3)
3+ (40) (©).(20"2= (3y)n3 ()
B 3nx = plny (2
=log, jza+log s b Takelog both sidew.rte
V341 In2In(2x) =In31n(3y) )
—lo a+lo b=lo ab or InxIn3=InyIn2 (@
923 92-2 %55 (2) by equation (4) put the vlaue of long y in equation
log,_5(a) _ 1 (3), In2[In2+Inx] =In3[In3+Iny]
Now, (2+\/§) 12 InxIn3
. = In2[In2+Inx] =In3|In3+ 2
| il
= (2_\@)09245[%):& = (In22[In2+Inx] =(In3)2[IN2+Inx]
12 = (In2+Inx)[(IN2)2-(In3)3 =0
1 1 Inx=-In2
= 355 > ab=12 Inx=In2-1
As a, bareco-primenumbers, soeithera=4,b=3or or ; f ]1_//§ h??cf %/Zequatlon @)
= = = - 0T
a=3,b=4.Hence,(a+b)=7. @1) (B). (42)(A), (43) (D).
(36) (A) 2(|ng3)x _ (I0932)X x = 31095 - log7 ; y= 5log7 —log3 1z= 71093 - log5

x-y-z=1..A=1

Taking log to the base 2 on both the sides, we get log, (6100, | x | - 3) - log, (4 log | |- 5) = log, 3

(log,3)* - log,2 = (log32)* 10g,3

( 3)X71 6log, |x|-3 3 10g, | 6t—3 3
09, MNen vl e °lLetlog, |[x|=1 . 55 7
(log3)*~1=(loggd)* =~~~ =1 4logy |x|-5 2 4t -5
(logz 2) 6t-3=12t-15, 6t=12 - t=2, log, |x|=2,
(log,3)%*~1=1=(log,3)° |x|=4 . x=%4
= 2X-1=0=>x=12 s B=16+16=32
(37) (D). 2log;yx —log,(0.01) log, (l0g,3) + log, (log,4) + log, (log,5) + 109, (Iogs6)
= 2log,px—log, (102 = 2 0g;oX + 2l0g, 10 +log, (logg7) + 109, (l0g,8)
= 2(log,x +10g,10) =log, (log,8) =l0g,3
.o C=1

[4
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(44) ). L . L
© lo 3+Io 3 lo 3=?
@ Let t=\/6+\/6+\/6+...oo 93 Yo Y10
= logg5 + 10956 - log;10
t=v6+t
5x6
= t2-t-6=0 = t=3,-2..t=3 (t>0) - |0g3(ﬁj :|og33:1(|nteger, Natural)

1
x =log,log, 3 =10g,l0g523 = Iogzz = -1 (Integer)

@ N:\/2+\/§—\/6—3\/§+«/14—6\/§

(b) log,3.10954.109,5.10g56 ... [0ggg100
14- 65 =9+5- 65 =(3)2+(,/5)2- 645

log3 5 log4 N log5 N log100

=~ log2 log3 log4 " log99 = (8- 5)?
= ITS;'(Z)O:IOQZNO - \14-6/5=3-5

v J6-3/5+3-6=49-45
J@2+ (B2 -45 = (B-2% (5 >2)
2+~/6-5+2=2

(Integer, Prime, Natural)

N = 21992100 = 100 (Integer, Natural, composite)

[+
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