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Basic Mathematics

EXERCISE 1 JEE MAIN/BOARDS

Q.1 Solve Q.11 (a|0910 X)Z _5xlo90x L 6 _0

(i) log32

(i) logg16 Q12

(iii) logy,e(1/9) log, (x* ~1)-log, (x~1)° —Iog4( (4—x)2)
(iv) |ogz/\/—(l728)

(v) log,cos45° Q.13 2log; X=2 +1=log, X_i

(vi) log,(log, 4) X X

(vii) log; (tan30°) Q.14 log, (9x2 )Iog§ x=4

Q2 Prove the foIIowing Q.15 logys, X* +14logs, X +40log,, X =0
(i) logs \/ 545 =0 5

(i) 10gg 35 (8) -1 Q.16 log; (Iogl/2 x—3log; ,, x +5) =2

i) | 0.6)=-1

(iii) 091_5( ) Q.17 log; (x/4) = 15

, - X

(iv) log, 55 (0.4) =-1 log, 8 -1

V) 1090 (0.9)=0
V) 0910( ) Q18 %Iog(Sx—4)+Iog\/x+l =2+log0.18

Q.3 Find the no. of digits in

(i) 2100 (ii) 310 Q.19 logx’ =log(5x - 4)
Q.4 Solve
(i) log, ; 3=2 Q.20 —Iog2 (x-2)- 3 =log; ;5 V3x—5
(ii) logs (3* -8) =2~ og(KTT 1)
(III) |095_X (X2 —2X+65) =2 Q21 W =30
og|i/x—
(iv) logz (x+1)+logs (x+3) =1 1 1
(V) X2Iogx :105+Iogx Q22 1—§|Og(2X—1) =§|Og(X—9)
logx+5
(vi) x 3 =10°"19 Q.23 Iog(3x2+7)—log(3x—2):1

(vii) x°%* =9

1 _ _2l/x
Q51— |095_3(|091+|ng+§|095) Q.24 [1+X)I093+I092_Iog(27 3 )

1

Q6 Q.25 Elogx+3log\/2+x —Iog‘/x(x+2) +2
Iogx—llog(x—ij—Iog[x+lj—llog(x+lj

2 2 2) 2 8 Q26 log, (4* +1) = x+log, (2> -6)

logyg x+7 « «
Q7 x 4 =109 Q.27 Iog\ﬁ(4 —6)—Iog£(2 —2):2
> > _ 1 xlog4
log? x+logx* -2 Q.28 log(3* -2 )=2+—logl6 -

08 (Iong _logVx 9( ) 49 2

Q.29 log(log x) +log(logx* —3) =0
Q.9 3flog, x —log,8x+1=0 ( ) ( )

Q.10 log; ;3 x—3flog, ;3 x +2=0

Q30 log, (9" +9) =log, 3" (28-2.3")

1.1
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EXERCISE 2 JEE MAIN

Ql 1 + 1 + 1 has

IogJa/—b abc |°9Ja_b abc |°9,ja_b abc

the value equal to
Al2 B1T ©2 D4

Q.2 The equation,

log, (2x2) +log, x x'09l0gx+1)

—Iog4x 4 273109/2(109%) aq

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

(©) 3 real solutions

(D) no solution

Q.3 Number of zeros after decimal before a
significant figure in (75)% s

(Use logio 2 = 0.301 & logio 3= 0.477)

(A) 20 (B) 19

(C) 18 (D) None

Q4 If 5x°%3 +3°%X — 162 then logarithm of x
to the base 4 has the value equal to

(A) 2 (B)1
-1 (D) 3/2
2

Q 5 XIog %0 +logyg x3 —

1 1

x+1-141+1+1
where x1> x2> X3, then

(B) xq.x5 =x§
Q) x, =212
(D) x* +xt =x3

Q.6 Let x=2°9% andy = y =392 where base
of the logarithm is 10, then which one of the
following holds good?
(A) 2x <y

(C)3x =2y

(B) 2y < x

D)y =x

Q.7 Number of real solution(s) of the equation
|X_3|3x2710x+3 —1 is-

(A) exactly four
(C) exactly two

(B) exactly three
(D) exactly one

Q8 If ( 5\/5—7)X+6(\/5\/§+7)X:7, then

the value of x can be equal to-
(A) O (B) Iog(5 ﬁf7)36

-2

© log, (5J§+ 7)

D) log ] 6

Q.9 Consider the following statements

2
Statement-1: The equation 5'095(X e

has two distinct real solutions.

Because.

Statement-2: a°%N =N whena > 0, a # 1 and

N > 0.

(A) Statement-1 is true, statement-2 is true
and statement-2 is correct explanation for
statement-1.

(B) Statement-1 is true, statement-2 is true
and statement-2 is NOT the correct
explanation for statement-1.

(C) Statement-1 is true, statement-2 is false

(D) Statement-1 is false, statement-2 is true

Q.10 Column-I
(A) The expression

Column-II
(P) an integer

5|mpl|f|es to

(B) The number (Q) a prime

N = 2(Iogz 3.10g3 4.10g, 5.....loggg 100)

simplifies to

(C) The expression (R) a natural
1 1 1

+ —
logs3 logg3 logy3
simplifies to
(D) The number

N = \/2+«/5_—«/6 3514645

simplifies to

(S) a composite

Q.11 If x1 and x2 are the roots of the equation
J2010x°%00* = x?  then find the cyphers at
the end of the product (xix2)

Q.12 Let x = 2 or x = 3 satisfy the equation,
loga (x* + bx + ¢) = 1. Then find the value of
|bc].

1.2
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EXERCISE 1 JEE ADVANCED
Q.1 Let A denotes the value of
ab+ (ab)2 —-4(a+b)

2

logyy

ab—\/(ab)2 —-4(a+b)
2

when a = 43

+log,

and b = 57 and B denotes the value of the
expression (2'09618).(3'0963). Find the value

of (A.B).
Q.2 Simplify:

(a) logy, 472930277473
Iogb(loglj N)
(b) a logy, a

Q3 (@ Which s
(log, 2+log, m)
(b) Prove that log;5 and log,7 are both

smaller ? 2 or

irrational

Q.4 Find the square of the sum of the roots
of the equation

logsx - logax - logsx = logsx - logax + logax -
logsx + logsx - logsx.

Q5 Find the value of the expression
2 3
6+ 6
log, (2000)°  logs (2000)

Q.6 Simplify:
1 1
10959 _ 3log6’ 2
S .
Q.7 Simplify:

) 4 1
+|O —+|O —_—
SN N R TN o

Q.8 Given that logz a = s, loga b = 5% and log:

8) = .
®) 5241
's"(a,b,c>0c#z1).

5Iog5 2t

as function of

Write logz

53 +1

log,24 log,192 -3

Q.9 Prove that
logeg2  log;, 2

Q.10 Prove that a*— bY = 0 wher x =

andy = flog,a,a>0,b>0&ab=1
logo (x—3)

logyo (x2 —21)
(b) log (log x) + log (logx® —2) = 0; where base
of log is 10 everywhere

(c) logx2.log2x2 = logax2

(d) 5'°9% + 5x1°9°> = 3 (a > 0); where base of log
is a

log, b

Q.11 (a) Solve for x, = %

Q.12 Solve the system of equations:
loga x loga (xyz) = 48
loga y loga (xyz) = 12
loga z loga (xyz) = 84

Q.13 Let 'L’ denotes the antilog of 0.4 to the
base 1024.

and ‘M’ denotes the nuber of digits in 6°
(Given log102 =0.3010, log103 = 0.4771) and
‘N’ denotes the number of positive integers
which have the characteristic 2, when base of
the logarithm is 6. Find the value of LMN.

Q.14 Prove the identity.
logaN . logbN+ logsN . logcN + logN . loga
N = log, Nlog,Nlog.N

|Ogabc N

Q15Ifx, y > 0, logyx + logxy = ? and xy =

144, then HTy = /N where N is a natural
number, find the vaue of N.

Q.16 If log102 = 0.0310, log103 = 0.4771. Find
the number of integers in:

(a) 5200

(b) 615

(c) the number of zeros after the decimal in
3—100'

Q.17 logs120 + (x — 3) =2 logs (1 — 5% 2)
= —logs (2 - 5%

Q18 |ng+1 (X2 + X 6)2 =4
Q.19 x + log10 (1 + 2¥) = x log105 + log106

Q.20 If X" and 'y" are real numbers such that,

log (2y — 3x) = log x + log y, find §

13

EEEEEEEEEEEE

www.plancess.com


http://www.plancess.com/

Basic Mathematics

Q.211f a =log12 18 & b = logz4 54 then find
the value of ab + 5 (a - b)

Q.22 Find the value of logsx if following is true
\/Iogg (9x3 )Iog3 (3x) =log; X®

Q.23 Positive numbers x, y and z satisfy xyz =
10 and (log1o x) (logo yz) + (logioy) (logi02z)
= 468. Find the value of (logiox)? + (log1oy)? +
(logi0z)2.

Q.24 Find the sum of all solutions of the
equation
Jllogs " 72035 gflogex)” 2WE 5 3

Q.25 Let a, b, ¢, d are positive integers such
that loga b = 3/2 and logcd = 5/4.1f (a—¢) =
9, find the value of (b - d).

Q.26 Find the product of the positive roots of
the equation ,{(2008) (x)°** = x?

Q.27 Find x satisfying the equation

log? (l +ij +log? (l—ij =2log® [i—lj
X X+4 x-1

Q.28 Solve: logs («/;+‘«/§—1‘)

= logs (4&—3+4\&—1\)

Q.29 Prove that

4 4 b a
2[\/|09a {fab+log, Yfab ’qona \/‘Eﬂog \/g ]M

~ 2 ifb>a>1
T | ol%bifl<b<a

Q.30 Find the value of x satisfying the
equation

\/[Iog3 (3x)1/3 +log, (3)()1/3]'093 x?

" 1/3 3 1/3
+ |[logs (\/;J +log, (—) logs x* =2
X

14
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EXERCISE 2 JEE ADVANCED

Q.1 Number of ordered pair(s) satisfying
simultaneously, the system of equations,
2% 256 & logio Xy - logio 1.5 = 1, is:
(A) zero

(C) exactly two

(B) exactly one
(D) more than two

Q.2 Let ABC be a triangle right angled at C. The
|Ogb+c a-+ |Ogc—c a

|Ogb+c a'logc—b a

(b +c#,c—b #1)equals

(A1 (B) 2

3 (D) ¥2

value of

Q.3 Let B, C, P and L be positive real number
such that log B - L) + log B - P) = 2;
log(P-L) +log(P-C)=3;log(C-B)+log(C
- L) = 4. The value of the product (BCPL) equals
(base of the log is 10)

Q4 If the equation
I I I
0012 ( 0gg (log, X)) =0 has a solution
o, o4 (g, (o]

for X when c <y < b,y # a, where 'b’is as
large as possible and ‘¢’ is an small as possible,
then the value of (a + b + ¢) is equal to

(A) 18 (B) 19

() 20 (D) 21

QS5 The expression, logploge 1/py/py/p%P
[

n radical sign
where p>2, p e N, when simplified is-
(A) independent of p, but dependent on n
(B) independent of n, but dependent of p
(C) dependent on both p & n
(D) negative

1+2log; 2
(1+log, 2)2
when simplified reduces to-

(A) a prime number

(B) an irrational number

(C) areal number is less than logsn
(D) a real which is greater than log76

Q.6 The number N = +logé 2

Q.7 Solution set of the inequality

(log, ) (Iog12 ;j2+9|092( 2j<4(|0912 )2

is (a, b) U
(A) a=2bandd=2c
(B) b=2aandd = 2c
(
(

(c, d) then the correct statement is

C) loged = logpa
D) there are 4 integers in (c, d)

Q.8 The value of x satisfying the equation
2% -8.2"=-12,is

log3 1
A1+ —== B) =
(A) +|092 (B) 2|096
(@] 1+Iog% (D)1

Q.9 Statement-1:

meaningful quantity only if x € (0, %) U (3/4,
1).

Because

Statement-2: If the number N > 0 and the base
of the logarithm b (greater than zero not equal
to 1) both lie on the same side of unity then
logoN > 0 and if they lie on different side of
unit then logo N < 0.

(A) Statement-1 is true, statement-2 is true
and statement-2 is correct explanation for
statement-1.

(B) Statement-1 is true, statement-2 is true
and statement-2 is NOT the correct
explanation for statement-1.

(C) Statement-1 is true, statement-2 is false
(D) Statement-1 is false, statement-2 is true

log, cos(2nx) is a

Q.10 Statement-1:
log, (2«/17 —2x) =1-log,(x-1) hasa solution.

because

Statement-2: Change of base in logarithms is
possible.

Q.11 Solution set of the inequality

34(0.333...) > <(1/27)" is

(A) [3/2, 5]

(B) (B) (—,3/2]
© (2%)

(

D) None of these

Q.12 Solution set of the inequality

1.5
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(A) (-Lo)  (B) (0,:0)
© (2) (D) None of these

Q.13 Solution set of the inequality
2x+1

(1]1)( [1j1.
= > = is-
5 5

(A) (—0,—2) U (L)
B (1, 4)

Q) (—=1)u(2,x)
(D) None of these

Paragraph for Question Nos. 14 - 16
Equations of the form (i) f (logax) = 0, a
>0,a #1and (ii) g (log«A) =0, A > 0, then Eq.
(i) is equivalent to f(t) = O, where t = logax. If
t, o, t3, . tk are the roots of f(t) = 0, then
logax =t, loga X = t2, ...... , X =tk and eq. (i) is
equivalent to f(y) = 0, where y logx A. If yf, y2,
Y3, ..., ykare the root of f(y) = 0, then logx A =
y1, logx, A =y2, ....... , logx A = yk.

On the basis of above information, answer the
following questions.

Q.14 The number of solution of the equation
log?10-6log?10+11log,10-6 =0 is:

(A0 (B)1

© 2 (D) 3

Q.15 The set of all x satisfying the equation
log, X’ +log, x*-10 _ l is

X2

1
(B) {9ﬁ}

X

(A) {1, 9}

Q.18
Column-I

(A) The value of x for which the radical product

1
© {1,4,5}

(Inx)2 -3Inx+3

1
(D) {1, 9&}

Q.l16If <1, then x belongs to:
Inx-1

(A) (0, €) (B) (1, e)

(€ 1, 2e) (D) (0, 3e)

Q.17 Let

a=(log; 81)(loggse; 625)(10g; 55 216)(l0g, 506 2401 )
b denotes the sum of the roots of the equation

X092 — (2x)Iog X and c denotes the sum of

all  natural solution of the equation
[x + 1| + |x — 4| = 7. Find the value of (a + b) =+
C.

Column-II
(P)4

\[3\/;\/7x+\/4x—1 \/2x+J4x—1 \/3\/;+\/7x+\/m is equal

to 13, is not greater than

(B) LetP(x) =x"=3x° + x*-7x* + 5and Q (x) = x - 2.

The remainder of M is not smaller than
Q(x)

(C) Given a right triangle with side of length a, b and ¢

Q7

(R) 10

and area equal to a? + b? — ¢ The ratio of the larger to

the smaller leg of the triangle is

(D)Ifa, band ¢ e N such (%/Z+\/§—2)(a34 +b§/§+c)=20

Then the value of (a + b —¢), is not equal to

(S) 17

1.6
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* PlancEssential Questions ®

RECOMMENDED DURING REVISION

EXERCISE 1 JEE MAIN/BOARDS
Q2 Q3 Q15 Q25 Q26 Q30

EXERCISE 2 JEE MAIN
Q3 Q5 Q9 Q1o

EXERCISE 1 JEE ADVANCED
Q6 Q12 Ql4 Q16 Q23 Q30

EXERCISE 2 JEE ADVANCED
Q4 Q6 Qll1 Q15 Q17 QI8

dPLANCESS
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ANSWER KEY
EXERCISE 1 JEE MAIN/BOARDS

. 5 ... 4 . 1 . .1
Q.1 () 7 (i) 3 @iz (@(v)6 (v)- 5 (vi) T (vii) -5
Q3 (i) 31 (i) 5

1 A
Q4 () 3 ()2 Gi)-5 (@O0 (v10 2 ,10 2 (vi) {q5 1000 wii) 32,32
24
Q5 oI/ Q.6 1
Q7 10% 10! Q8 103 10,102
Q9 2,16 Q10 1/3,(1/3)
Q11  2'0%bsleg;b Q12 3+.6
Ql3 -5 Ql4. 3,1/9
Q.15 2[1+J5_], 2[717 ?] Q16 1/16,2
Q17 27,2 Ql8 8 - %
Q19 4,1 Q20 3
Q21 48 Q22 13
11

Q23 1,9 Q4 .5
Q25 98 Q26 0
Q27 2 Q28 3
Q29 (10)4 (10) Q30 (-1),2

EXERCISE 2 JEE MAIN

Ql B Q2 D Q3 C Q4 D Q5 B Q6 D
Q7 B Q8 A,BCD Q9 B

Q10 (A-P), (B-P,R,S); (C-P,R); (D-P,Q,R) Q11 2 Ql2 50

EXERCISE 1 JEE ADVANCED

Q1 12 Q.2 (@) -1 (b) logr N
Q3 (@2 Q4  (61)?

Q.5 1/6 Q.6 1

Q7 6 Q8 2s+10s?°-3(s>+1)
Q11 (a)5(b) 10 (c) Zi‘/5 (d) 27'°9% where base of log is 5

Q12 (&% aa)(@*ata’) Q.13 23040

Q.15 507

Q.16 (a) 140 (b) 12 (c) 47 Q.17 -0410

Q18 1 Q19 1

Q20 4/9 Q21 1

Q2 > ﬁ)*/g Q23 5625

Q24 2196 Q25 093

Q.26 (2008)2 Q27 2,6

Q28 [0,1] v {4} Q30 [1/3,3]1-{1}

1.8
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EXERCISE 2 JEE ADVANCED

Ql ¢ Q2 B Q3 B Q4 B Q5 AD Q6 GCD
Q7 BC Q8 AD Q9 D Ql0 B Qll D Ql2 D
Ql3 B Ql4 D Ql5 D Ql6 A Ql7 1

Q18 (A-QR,S); (B-P, Q, R, S); (C-P); (D-R)

1.9

dPLANCESS

EEEEEEEEEEEEEEEEEEEEE



http://www.plancess.com/

Basic Mathematics

SOLUTIONS
EXERCISE — 1 JEE MAIN

Sol.1 (i) log1632 = log,, 2°

m
we know log ,y" = —logxy
X n

5 5
so = log,, 2° = ZlogzZ =7
(i)logs16
4 4 4
=log,2*= Zlog,2 = =(1) = =
g, 3199 3() 3

(iiylog1/3(1/9) = log13(1/3)?

= 2 logi/3(1/3) = 2.(1) = 2

(iv) Iogzﬁ(1728)

= log, 5(23)° =6 log, ; 243 =6(1) = 6
(v)logz cos45°

1

1 -1 1
= | — = 2) 2 =——| 2 =— —
0g2 092(2) 5 0Qg2 5

V2

Sol.3 We have to find out no. of digits in
()21 = x (assume)
= logiox = log102' = 100 log102
= 100(0.3010) = 30 103
— x = 1030103 = 1030(10)0-103
total no. of digit =30 + 1 = 31
(ix = 310
= logiox = log103'® = 10 log103
=10(0.47712) = 4.7712
= x = 1047712 = 1041007712

total no. of digits =4 +1=5

Sol4logw-13=2(x%1,2)
1 12
Elogx_13 =1=logw13"=1

372 =x-1

=x=1+ \/§

(iNlogs(3*—8) = 2 —x

= (3¥-8) = (3)>*= 323> = 93
=3¥-93*=38

assume 3* =y
:>y—2 =8
y

=y>-9=28y

—y2-8/-9=0

_ 8+ {8 +4(1)(9)

2(1)

Sy = 8++64+36 _ 8++/100

2 2

=Yy

=>y=4+5=9 -1
03¥=9=3F=32=x=2

3*=-1= no solution

X=2

(iii)logs—(x®> — 2x + 65) = 2

= x> =2x + 65 = (5-x)? = x° + 52— 2(5)x
—-2x + 65 = 25 -10x

10x —2x = 25-65=-40

8x =-40
:>x=—@ =-5
8

S11
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(iv)logs(x + 1) + logs(x + 3) = 1
=logs[(x+1).(x+3)] =1
(x + N)(x +3) = (3)°

X +x+3x+3(1)=3

X2 +4x =0
X(x+4)=0
=x=0-4

but at x = — 4 equation is

logs(—4 + 1) + logs(—4 + 3) =1
L 1

itcantbe-vesox#-4=x=0
(V)x2'o9x = 10 x?

take logarithms is both sides
log10(2'°%) = log1o 10X

2 logiox (logiox) = log1010 + logiox?
2logiox(logio x) = 1 + 2logiox
assume logio x = y.... (i)

=2yy) = 1+2y

=2y2=1+2y

—=2y?-2y-1=0

_ 2% V22 =4(2)-1)

2(2)

=Y

so from equation (i)

1+3

2

logiox =

(+B) (1-\B3)
=x=10 2 and 10 2

logXt>
(Vi)x™ 3 = 105+I00x

take logarithm (base 10) on both side

logx+5
log. {x 3 } = log1o 10°+lo9

:{Iog; i 5] logiox=(5+logx) log1010

N (S“Llsonglogwx = (5 + logx),(1)

= logiox = 1(3) = 3

= x = 10° = 1000

2" solution = 5 + logx = 0

= logiox = -5

=x=10"

(Vi) X% = 9

take logarithm (base 3) in both side
logs[x°% ]= logs 9 = logs 32 = 2logs 3
(logzx)? =2

= logsx| = 212 = logs x = + 2
=X = Bﬁ, 3“/5

Sol.5 1-log5 = 15 {Iog%+|ogx+%logSj
1 1
3(1-log5) = log > + logx + 3 log 5
- 1 13
3—3|ogS—|ogE+IogS + log x

= 3 =log5* + Iog% +log5"3 + logx

= 3 = log {53><%><5”3} + logx

$1.2
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3+l 1
= logx=3-log |5 3x 5

log x = log1010® — log(5"%3x 27

53 x 23
510/3 x 2—1

= |Og W = |Og10

9-10

= logo[5 * 2°""] = log1o [57'/3 24]

2* 2*
log x = Iog10517 =>X= T

Sol.6

lo x—llo x—l =lo x+l —llo x+l
9 2 9 2 9 2) 2 9 8

2log x—Iog[x—%j = 2Iog(x+%]—log(x+%j
2
log x* —log x—l =log x+l -log x+l
J 2 2 8

= log| ——

= log X 8 -0

=X =4 -2x—1

=4 -3x-1=0

_ 3B -4

B 2(4)

_ +3+49+16

- 8

43225 345
8

8
3-5 3+5
=X=—or —=
8
-2 8
X=— or —
8 8
x:—lor1
4
atx = - 1— equation
2 q
log[ -1 | = Liog[ -1 1
g 4 2 9 4~2
J

it is not possible

1
SO X #—— =x=1
4
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log,o x+7

Sol7 x 4

- 10Iogx+1

take logarithm on both side

log, x+7
Iog(x 4 j=|og10'°9"+1

log,, x+7
= SR (logiox)=(logx+1)log1010

= assume logiuox =y
+7
= (yTJ y)=y+1

=Sy +7y=4y+1)=4y+4
=Sy +T7y-4y-4=0

=y’ +3y-4=0

= +4Ay-1=0
=>y=-4and + 1

= logiox=-4or1

x=10"%0or 10

| log? x+logx? -2
Sol.8 [%} = logvx

log? x+logx? -2

= (Iogx”z) = log x'”?

= log?x + log x> -2 = 1 orlog x'/? = 1

1

= —logx =1
> g

= log?x + 2logx -2 =1, logiox = 2= x = 10°
assume logx =y

=y +2y-2=1

=y?+2y-2-1=0

=>y+3)y-1=0

y=-3ory=1
logio x = — 3 orlogiox = 1
=x =103 or 10

=x=1073,10, 102
Sol.93,/log,x —log28x +1=0
3,/log,x =log22x—1=log2 2* + log x - 1
3/log,x =2 +logz x

assume logzx=y

3Jy =2+y

square on both sides

By =@ +yp

9y = 2% +y* + 2(2)(y)

Oy =4 +y? + 4y

y>-5y +4=0
(y-4y-1=0
=>y=4ory=1
log2x =4 orlogzx =1
=x=2%0orx=2"

=x=16o0r2

Sol.10 logis x -3 flog, ;x +2=0
logizx + 2 = 3,/log, ,x

assume logizx =y ... (i)

S>y+2= 3\/;
=y =4 ory = 1[Refer above solution]

logiz x = 4or logiz x =1
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1 1Y
=>X=|—|orx=|—
5o (3)
1 1
=X= —or —
81 3
Sol.11 (d°%*)2 - 5x°%* + 6 =0
Assume x = bY
= ()2 -5(a"%*)+6=0
=a¥-5a¥+6=0
=@ -3)@-2)=0
=a'=23
y = loga 2, loga 3 = logb x

X = 2|09 b/log a , 3Iog b/log a

Sol.12 loga(x® — 1) — loga(x — 1)? = loga(y/(4-x)* )

Iog{(z —_1;2J = loga(\/(4-X)* )

= J(4-x)

o D) Ty

(x=1)°

= X Ja—xF  4x=0

(x=1)

x#=-1,

=) =l4-x=2(@4-x

A)Jd-x =>4-x>20=>x<4

x1 =4-x
x—=1
x+1)=@-xx-1

X+ 1=4x-4-x+x

XC—Ax—-x+Xx+1+4=0

x2—4x+5=0

_ 4x 4 -465))

- 2(1)

.- 4:\16-20 _ 414
2

2

no solution

atd-x<0=>x>24=>4-x=x-4

X+1=x=-1Nx-4)=x>+4-x-4x
X —4x-x-x+4-1=0

x2—6x+3=0

L6 + /62 - 4(3)(1)

2(1)

.- 6+436-12 _ 64424 3.8

2 2

butx > 4

so,x:3+\/€

Sol.13 2logs X2 + 1 = logs*=
x=7 x—1
x=3Y Xx=3
logs - +1ogs 3 = logs
X— _
logs (x=3) x3| = logs x=3
9 (x=7)° g X—1
. 3(x-3° _ (x-3)

(x=7°  (x=1)
3x=3)x—=1) = (x=7)?
= 3x% +9-3x-9x = x> — 14x + 49
=2 +2x-40=0
=x2+x-20=0

=x+5x-4=0

S1.5

EEEEEEEEEEEE

www.plancess.com


http://www.plancess.com/

Basic Mathematics

Xx=—-50orx=4

at x = 4 equation is

4-3 4-3
2lo +1=log——
93( —7] 977
4-3 41
—= = — =-ve
4-7 3

its not possible so
X#4,x=-5

Sol.14 logx (9x?)logix = 4

= (l0gx32 x?)(logs x)* = 4

log, x i
= 2[logx 3x] £ =4
log, 3

log,n

we know that log n=
log, m

log_ x ’
= 2[logx 3 + logx x] < =4
log, 3

2
|
- Ioge?)+1 og. X | _ )
log, x log, 3
log.3  (log, x)’
j— X
log,x  (log, 3)°

+ (logz x)? = 2

= logs x + (logsx)? = 2
assume logs x =y
=>yl+y=2
=y?+y-2=0
=y+2y-1=0
y=—2o0ry=1

logz2x =—-2orlogsx =1

X = 320r x = 3*1

|-

Sol.15 logosx X2 + 14 logiex X2 + 40 logax/x = 0

log, x* , 14log, X2 , 40log, Jx _
log,(0.5x) log,(16x)  log,(4x)

assume logzax =y

N 2y N 28y . 20y _
log,.2"' +y log,2*+y log,2*+y

y 14y . 10y
y—1 y+4 y+2

=0

1 14 10

y = Oor + +

y=1 y+4 y+2

=Slogex=y=>x=2=2°=

or(y +4)y +2) + 14y -1y + 2)

+10(y-Ny+4) =0

=y’ +8+6y+ 14y°-28 +

14y + 10y -40 + 30y = 0

= 25y + 50y -60 =0

:>y2+2y—%:0

:>y2+2y—1?2:0

o 201
2+ 22[1+12]
_ 5
Y= 2
249 5+5'|2
y:
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17
= - 1 + -
Y 5
log2x =y
o= 2 o T

Sol.16 logs[log;,, x —3logi/2x + 5] = 2

assume logiz2 x =y
= logs[y? - 3y + 5] =
y>=3y+5=9
y>?-3y—-4=0
(y-4)y+1)=0
y=4ory=-1

logi2 x = 4 or logi2x = — 1

X = or, X=2

16
Sol.17 loga(x/4) = L

X
Iogzg—
15

= logax - log24 =

9 92 log, x—log, 81

= assume logax =y

=>(y-2y-4 =15
=y>-6y +8=15
—y?-6y-7=0
=>y-Ny+10-=

y=7ory=-1

logz x = 7orlogz x = -1

x=2orx=2"

Sol.18 1EIog(Sx—4) +log\x+1 =2 +log0.18

log(5x — 4) + 2log/x+1 = 2[2 + log0.18]
log(5x — 4) + log(x + 1) = 4 + 2log0.18
log[(5x — 4)(x + 1)] = 4 + log(0.18)?
log[(5x — 4)(x +1)] = log1[10* x (0.18)?]
(5x — 4)(x + 1) = 10%(0.0324) = 324
=5 +x-4 =324

=5x2+x-328=0

_ 1+ \/(1)2 —4(5)(-328)
(10)

—1+4/1+20(328) _ —1£4/6561

10 N 10

X=-

_1=81 o 41
10 5

Sol.19 logx® = log[5x — 4)
=x>=5x-4
=x-5x+4=0
=>Kx-4x-1=0
x=4=00rx-1=0

x=4 1

Sol.20 1glogz(x— 2)- 15 = logisV3x -5

= log,. \3x—

1
—1 2)- —
3 0g2(x — 3

1glogz(x -2) —15 =— %|092\/3X—5
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%Iogz(x -2)-1=-logz2+3x-5

loga(x — 2) + 2Iogzm =2
logz2(x — 2) + log2(3x — 5) = logz 22
= x-2)3x-5) =4
=3x*+10-6x-5x=4

=3-11x+6=0

« = 1144112 4(3)(6) _ 11+4121-72

2(3) 6

(o NxVa9 2

6 3
atx=E

3

1 1 1
.= —log2| = =2 |- =
eq:>6092(3 j 3

= |Og1/84/3(—§)—5 = \/3

not possible solution

sox =3

Sol.21 log(vx+1+1) _
log(x - 40)"?

Iog(\/mﬂ) _ 3
%Iog(x—40)

Iog(ﬁ+ 1) = log(x — 40)
Jx+1 +1=x-40

x+1 =x-40-1=x-41

square both side
X+ 1=x-412%=x%+412-2(41)x

X2 —82x-x+412-1=0

x?—83x + 1680 = 0

83 + \/(83)2 —4(1680)(1)
- 2(1)

X =

_ 83+4169 _ 83+13
2

—— =48, 35
2
forx =35
equations logy35+1+1 = 3\/3

log3+/35-40

not possible so

X # 35 and x = 48
1 1
Sol.22 1 - Elog(Zx— 1= Elog(x— 9)

2 —log(2x — 1) = log(x — 9)
log(x —9) + log(2x—1) = 2
log(x — 9)(2x — 1) = log1010?
x—9)(2x—-1) =100
2x2—18x—x + 9 = 100

2x*-=19%x-91=0

o 194,192 - 4(2)91) _ 19++/1089 3T

2(2) 4 2

butx = - % is not in the domain

sox =13

Sol.23 log(3x*> + 7) —log(3x - 2) = 1

3x° +7
Iog10[ 3XX—+ZJ =1 =log1010

3x* +7
3x-2

=10; 3x*+ 7 =103x-2)

3x% + 7 =30x-20

3x2-30x+27 =0
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X>=10x+9=0
x=-Nx-9 =0

x=91

Sol.24 (1 +2l]Iog3 + log2 = log(27 — 3%
X

1+‘I/2x)

log 3l + log2 = log(27 — 3%
log2x (3)"""* = log(27-3"%)

31+1/2x

=2 x =27 -3
assume 3" =y

:ZXBX\/y =27-y

square both sides

=22 x 3% xy=(27-y)?
36y = 27% + y? - 2(27)y
y?> =54y —36y + 27° =0
y> =90y + 272=0
(y-8N)(y-9=0
y=28129

SO X = ! = X= ! or L.
log, y log,81  log,9

11
4'2

SoI.ZS%Iog x + 3logV2+x = log/x(x+2) + 2
log x + 6logy2+x =2log\x(x+2) +4

log x + log(2 + x)® — log[x(x + 2)] = 2

x2+x)’ | _ >
og{ X1 2) } =log10

(2 + x)? = 100

2+x=+100

y 100-2=98
-100-2 =-102

x = — 102 does not satisfy the equation
Sox =98

Sol.26 log2(4* + 1) = x + log2(2**3 - 6)
log2(4* + 1) = log22* + logz(2**3 - 6)
loga(4* + 1) = logz[2X[2**3 - 6]]

=4+ 1 = 22223 - 6]

assume 2X =y

y? + 1 =y[8y - 6]
y? + 1 =8y’ -6y
7y2-6y-1=0

(y-D7y+1)=0

=Tlory = —l
y y 7
2X = 1or2x = - 1

7
no solution

Sol.27 |og£ (4 -6) - |og£ (2*=-2)=2

o [4-6)
Ogﬁﬂ =2=

assume 2X =y

4-6
2 -2

5

y?—6 =5(y—2) =5y-10
y>-5y—-6+10=y*-5y+4=0
=>y-49y-1=0

y=4 or y=1

2X=4 or 2* =1
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x=20rx=0

x = 0 does not satisfy the equation

x=10
sox=2

Sol.30 logs(9* + 9) = logs3*(28 — 2.3%)

« i 1 xlog4
Sol.28 |Og(3 -2¢ )=2+ Z|Og16_ > :>9X+9=3X(28—2.3X)
2 = assume 3* =y

log(3*-2**)=log10102+ % log2* _xlog2®

So 9* = (32)x - (3X)2 — y2

xx2log,

log(3*-24%)=log10100+ % log2- =vy?+ 9 =y(28 -2y)

2

=y + 9 = 28y - 2y2
log(3* - 24 = logo[100 x 2] - log2* y o

2 _ =
(200) =3y -28y+9=0

X

log(3¥ - 2*™) = logro

=By-NDy-9=0

_ 2% _ 200

= 3F- — =
2X 2X y—9

1
"3
= 3%.2% - 2% = 200 =2 1
= 6X=200+2*=216 =6°
=>x=3
Sol.29 log(log x) + log(log x*-3) = 0
log[(log x)(log x*-3)] = 0
= (log x)(logx* - 3) = 1
(log x)(4logx—-3) =1
assume log x =y
y(dy-3)=1 4y*-3y=1
4y°-3y-1=0

(y-ND@y+1)=0

=1o ——1—
y ry 2

N

logio x = Torlogiox = —

$1.10
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EXERCISE - 2 JEE MAIN

1 1 1

Sol.1 + +
log cabc  log -abc log ;abc

log+/bc . log/ac N log+/ab

logabc logabc logabc
B Iogﬂﬂogﬁﬂog@
logabc
_ log+/bc~/acv/ab _ logabc _
logabc logabc

Sol.2 logz(2x?) + logax. 109, (09, x+1)

1 i
+ S logadxt + 2 3log1/200920) - 1

= 10g2(2x%) + (logax) (x)°%"%*"

1 —
ts loga 41/2x* + 2731091200920 4

=1+ 2|092X + (IOQZX) (X)Iogx(logzxﬂ)

1 4 3log, (I0g, X)
+ —logsd + — logax + 27°%10%% =1
g o T %

= 1+ 2logax + (logz2x + 1)(logax) + %

3
+ logax +(2)°%% " = 1

= 1 + 2logax + (logz2x)(logax + 1) +

I

+ logax + (log2x)® = 1

assume logx =y

22y+y(y+1)+1z+y+y3=0
3 2 1_

>y +4y+y +Z =0

Differential of equation is

— [y +4y+y>+ —1=0
dy[y yty 4]

=3y’+4+2y=0

-2+ ~/22 —4(4)(3)

=>y=-
y 23)
y - "2t 48+

6

no solution so there is no minima and
maximum

aty:0:>f(y):0+0+0+%>0

y==1,f() =13 +4(-1) + (-1)* + %

=>-1-4 +1 1 =—4+1—=—E<O
4 4 4

it mean f(y) is zero some where
-1<y<0
so logax < 0

but in equation (original) log2x should be
positive so there is no solution

Sol.3 x = (75)°

logiox = log10(75)7'° = — 10log1075

=—10log1o 100 x %

= — 10['0910']02+ + |Og103 _ |Og1022]
=-10[2 + 0.477 -2 (0.301)] =18 75
—x = 1071875 = 1018 x 107075
number of zeros = 18

Sol.4 5x°923 4 3l°%:x = 162

S1.11

EEEEEEEEEEEE

www.plancess.com


http://www.plancess.com/

Basic Mathematics

assume x = 2Y

= 5270923 4 3009:2y = 162
= 52093 4 3¥%:2 = 162
=53 +3¥=63=162

= 102573
6

y=3

x=22=2=8

logax = l0ga8 = loga(4)*? = %

SO|5 (X)Iogﬁ0 x+logyg x3+3

2
1 B 1 =B
Ix+1-1 Jx+1+1
(assume)
2 2

B: =

1 1 VX+T+T=Vx+1+1

SAT=-1 B T+1 (ot DT+

B=((Wx+1)2-(12=x+1-1=x

Iogf0 x+3log,, x+3

so (x) =x=>x=1
or = assume logiox = y
=y +3y+3=1
y?+3y+2=0
(y+2y+1)=0
y=-2ory =-1

logiox = — 2or logiox = — 1

x =107 107"

x1, X2, x3 = 1,107, 107

x1.x3 = 1.1072 = (1077)? = (x2)?

Sol.6 x = 2/°93 y = 3log2
X = 2I093 - 3I092 =y

log, m log, a

as a =m
Sol.7 [x—3 <103 = 1 X # 3
orif [x-3| =1

= x = 2 or 4 is solution

ifx-3%#0

then 3x? — 10x + 3 = 0 is another sol"
3x*-10x+3 =0

Bx-NDx-3)=0

x=+30r:ﬂ
3
but x=3
1
soXx= —
3

total solution = x = % 2,4

X

sm.a[ 5\/5—7)X +6( 5J§+7J _7

assume x = Iogmy

Iogszqy log 5y
:{\/5\/5—7j o +6( 5\/E+7) BT g

JB—7 = a7 x Y2247

\/5\/§+7

= M =552 +7 K
542 +7 ( j

7|0952+7y
=>y+6 (\/5\/§+7) e =7

=>y+6y'=7
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Sy +6=Ty=y -T7y+6=0
=>((y-6)y-1=0

y =6or y=1

x:log\/ﬁ6or x=|og\/ﬁ1:0
=x=10g; 5 7526 = 2Iog(sﬁ_7) 6= Iog(sﬁ_n 36

_ 2 _ -2
= Iog6(5\/§ -7 IogG(S\/E+7)

Sol.9 Statement-I : 5°%0°+) _y2 _1 have two
distinct real solution

Statement-II : a°%N N when a > 0
a1, N>0
— 5Iogsx3+1 —XZ — 1

[5°9:0°+1) — 33 4 1] from statement-II
=>xX+1-x=1

=x-x2=0

=>x=x*=>x=0or1

Statement-lis true and I is true and I is not the
correct explanation for statement -I

assume x = logz logay

=Yy= \/6+\/g+~~oo = 16+y

=y’ =6+y
y2-6-y=0
=>(y-3)y+2)=0
=y=30r y==-2, y#-2
soy=3

x = logz loge3 = logz logs(9)'?

X = Iogz(%j =log:27" = -1

x =—1Iis an integer
(B) N = 2(I0923.Iog34.log45 ...... loggg 100)

N = 2¥ assume

= log3 log4 10g100 log100
log2 log3 " log99  log2

=log2100

N = 2°%'% =100

N = 100 which is a composite, integer, natural
number

1 N T 1
log:3  logg3 logy3

©

- log5 +IogG_Iog1O _[10g5+log6-log10
log3 log3 log3 log3

N log5x6+10) _ log3 _

= 1
log3 log3

= 1is natural and integer number

(D)

N = \/2+\/§—\/6—3\/§+\/m

N=\/2+\/§—\/6—3\/§+\/m
N = 2+5 —/6-345 + (V5 +3)

N = {2+5-9-475

N = 2+5 —J(J5) +(2 2215
N = 245 (527

N = \/2+\/§—\/(\/§—2)
= \2+5-\V5+2 = J4 =2
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2 is natural prime and an integer

Sol.11 x1 and xz are roots of the equation

V2010 x©9010% = 2

assume x = (2010)Y
= (2010)2 (2010)Y'°920020107" — (5010)2y

= (2010)"2 (2010)"° = (2010)%

:>y2+15:2y
1
2-2y+ - =0
yi-2y+ S
2
y- 2422 -4()(1/2) _ 22 ., 1
2 2 NG

1

xixe = (2010) 2 (2010) V2

= (2010)? = (201 x 10)?

no. of zero in xix2 = 2

Sol.12 x = 2 or x = 3 satisfy the equation
loga(x® + bx + ¢) = 1 = logs4
=x+bx+c-4=0
=>-b=2+3=5andc-4=2.3=c¢c=10

bc = 10(-5) =-50

|bc| = 50

$1.14

EEEEEEEEEEEE

www.plancess.com


http://www.plancess.com/

Basic Mathematics

EXERCISE - 1 JEE ADVANCED

Sol.1
B = (2|Og618). (3'0963)

B = 2I096(6><3) . 3I0963
B = 2I0966+I0963 3Iogé3
B = 21+I0963 3Iogs3 =2 x 2I0963' 3Ioge3

B = 2{(6)°%3 =23=6

ab++/(ab)> - 4(a+b) N

A=lo
g1o >

ab—+/(ab)® —4(a+b)

lo
gio >

A = logro| 22+ V(@b)° ~4(a+b) ab-(ab)’ ~4(a+b)
) 2

2 2 2/2
) lom{(ab) ((ab)4 4(a+b)) }

2 2
) log[(ab) —(ab) +4(a+b)} - log

4(a+b)
4 4

= log(a + b) = log(43 + 57) = log100 = 2
A=2andB=6

so AB =12
Sol.2 (a) logis 4729397 27
= logis 72933237

= logiz ¥729.37 =logis 481 =logi;33 = -1

logy, (logp, N)

(b) a %2 = a*say

« = log, (log, N)

= loga(logb N)
log, a

s0 @ = g°%©%N) = |og,N

Sol.3 (a)log:2 + logzn

N log2 N logn
logn log2

log2
logn

assume = X +ve always

2 <m<10)
1
=X+ ; = C (assume)

xX2—cx+1=0

for x to be real
?-4>0
>4=c>2

log,
log,

c=2=>x=1=

for all other value ¢ > 2

so logx2 + logem is greater than 2
(b)logs5 and logz7

assume logs5 be rational

- logs5 = a

. 5=3°

This is not possible when a is rational

. alisirrational

Similarly, log27 = b assuming b is rational
which is not possible so b is irrational

Sol.4 logsx . logax . logsx = logsx.logax + logax.
logsx + logsx logsx
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assume logx =y

logx.logx.logx
log3log4 log5

_ logxlogx logx logx N logx.logx

log3log4 log4.log5 log5.log3
= y? = (log5)y? + (log3)y? + (log4)y?
y? = y?’[log5 + log3 + log4]
y> = y?[log(3.4.5)] = y? log 60
y =0or y = log60
logx = Oor y =logx =log60
x = Torx =60
sum of roots = 1 + 60 = 61

square of sum of roots = (61)?

Sol.5 2 =+ 3
log, (2000) logs(2000)°

2 3
+
6l0g,(2000)  6log. (2000)

1 2 .\ 3
6 | 10g,(4°x5%)  logs (5> x4%)

2 3

o=

+
|log, 4% +log, 5> logs5’ +logs 4°

o=

2 . 3
| 2+3log,5 3+2logs4

2 N 3
3log5 34 2log4
log4 log5

Y

2+

2log4 . 3log5
| 2log4 +3log5 3log5+2log4

o=

_2Iog4+3logS} 1

| 2log4 +3log5 "6

o=

|

1

SO|6 %{\/—)bgzs 125)|0925 ]

92|og9 4_;3933Iog3 {(\/_)Zlog725 (25)2I 95 J

9'099 5° + 3|093(JE)3

209 [7Iog7 25 25I0925 63/2 ]

52_,’_(\/6)3 [25_63/2] _ (52)2_(63/2)2
409 409

_(@5°-6° _ 409
© 409 409

log, /5 1
Sol.7 (5) : [Zj + |Og\/E ﬁ

+logi2

1
10 +2+/21

1
=5 +lo tlog, . ——F—
% [ vrj °%" J0+ 2421

:>2+Iogz{ -+mgz10+2J21

16 _ 16

4 Y.
[J7+J§j__7+3+zd7d§ 1042421
(104+2427)

16
=2 + log, m
=2+ log, 2" =2+4=6
Sol8loga =s=a=2°
logsb = s>=b =4 = ()

1 2
= 82 = C53+1

and |Og 8=

s +1

£41 38 +1)
=>c=2")2,;, c=2+4

S1.16
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b _ (25)2(2252)5 o 10s?

c L&+ 4 2367 +1)
27 4

= (2)(2s+1052 -3 +1))

then

2145
= log2®2 = (25+10s% ~3(>+ 1))
C

log,24  log, 192
loggg 2 log,, 2

Sol.9

= we know that

logmn =
log, m

= (log296)(logz24) — (log2192)(log212)
Where
= l0g224 = log212x 2= 109212 + log2 2
= 109296(log212 + log2 2)
—1l0g2(96x2) logz 12
= 109296 log212 + log296(1)
—109296 log2 12 —logz 12 logz 2

= log2 96 — log12(1)
96 3
= Iong: log28= l0g22° = 3log22 = 3

Sol.10 We have to prove that

a* - bY = O,where x= 4/log,b
andy = /10g,a = x? = logab

1
y? = logba= y? = =z

2

X2y = 1

xy=1(y>0)

now a*-bY= (byz)X - (axz)y

= (b)Y - @)

= bY-a*

= a-bY=b'-a"=-(@*-bY
=a-b+a'-b'=0
=2@-b)=0

=a*-b¥=0

Sol11 @ °%0x-3) _ 1
log,g(x* =21) 2

= 2logro(x — 3) = logio(x? - 21)
= logio(x — 3)? - logio(x* — 21) = 0

2
= lo M =

gm(x2 -21)
(x-3)°
x% =21

=1=x>+32-2(3)x = x> =21

:>9—6x:—21:>6x:9+21:x:%:5

(b) log(log x) + log(log x*~ 2) = 0
= log[log x(log x>~2)] = 0
= (log x)(log x> = 2) = 1
= (log x)(3logx—-2) =1
assume logx =y
=y@By-2)=1
=3y?-2y-1=0
=3yy-1)+1y-1=0

1
y=- § ory=1

1
log1ox = ~3 or logiox = 1

]
X = (10) 3orx = 10’

$1.17
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at x = 1073 equation does not satisfied so

x=10
(c)logx 2 . logax2 = logax 2

1 1 _ 1
log,x log,2x  log, 4x

= log222+logx=(logzx)(log22 +l0g2x)
assume logx =y
=2+y=y(1+y)
=2+y=y>+y

=y =2=y=+2

logx =+ 2

logax = +42 or logax = =2

X =(2)\Eorx =2

(d)59:¢ + 5595 = 3, (a > 0)
assume x = a¥

= glog,a’ 4 ggyvles,s = 3

—5Y + 5095 =5Y455Y= 6 5Y=3

-_—

3
Sy: —_ = — :2_1
776 72

Take logarithm (base 5) both side
= logs5’ = logs2™!

=y =logs 2

Sox =al = glgs2”

X = (271yegsa = 27o%2

Sol.12 loga x loga(xyz) = 48........ (M
logay loga(xyz) = 12........ (2)

logaz loga(xyz) = 84........ (3)

sum of all equation

loga(xyz)[loga x + l0ga y + loga z]
=48 + 12 + 84 = 144 = 122
(loga(xyz))(loga(xyz)) = 122

(loga xyz)? = 122

loga xyz = 12 (£1)

in equation

(i) loga x (£12) = 48

logax = +4 = x = a* a™*
(iflogay(+12) = 12

logay = t1=y=aa’

(iii)logs 2(£12) = 84
logaz=+7=z=a’,a”’

(xy,2) =(@*aa)or@*a’, a’)
Sol.13 Given

L = antilog of 0.4 to the base 1024
= L = (1024)%4 = (21904 = 24 = 16
L=16

And M is the number of digits in 6
= log10 6'° = 10log10 6

= 10[0.7761] = 7.761

= 610 - 107.761 - 107 100.761

no. of digits=7+1=8

M=38

= loges 6% = 2 (characteristic 2)

= loge 6° = 3 (characteristic 3)

Total no. of positive integers which have the
characteristic 2(between 62 and 6°) = 63 - 6°

=216-36 = 180

$1.18
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LMN = 16 x 8 x 180 = 23040
Sol.14 logaN . logo N + logs N . logcN

+logcN . loga N........ )

_ log,N.log, N.log.N
IOgabc N

logy

we know that logxy =
logx

so is equation (1) R.H.S.

logN logN logN

_ loga logb "logc
logN
logabc

(logN)? logabc
(loga)logb(logc)

_ logN?(loga +logb +logc)
- logalogb logc

_ (logN)(logN) , logNlogN
logb logc logalogc

+ logN logN
logalogb

= logaN logbN + logaN logcN
+ logbNlogcN
RH.S. = LHS.

Sol.15 x, y> 0 and

1
logy x + logxy = 3

_, logx  logy _ 10

logy logx 3

logx
logy

assume =a

—=3a°-10a+3=0

=Ba-1N@-3)=0

:>a=3,(1—)
3

So logx = 3 = add + 1 both side
logy

09X 1 -341=4

logy

N logx +logy _4
logy

- log(xy) _ log,,12* _ 4

logy logy
= 2 =4
log, y
2 1
log2y = 23 >VF 1212
1 1 3
sox= 2 _qaa x122=12"2 =122
y
XY - UN
2
2
:(X;y) =N

= x>+ y? + 2xy = 4N
= (12322 + (12'2) + 2(144) = 4N
=122+ 12+2x 144 =4N

4N = 2028 = N = 2028

= N = 507
Sol.16 (a)log102 = 0.3010, log103 = 0.4771
— 5200 = x (assume)

logio x = logio 52%° = 200log105

$1.19
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:ZOOIogm% =200(log1010-log102)

= 200(1 - 0.3010) = 200(0.699)

= 1398

=X = 10139 x 100.8

no. of digits in x = 139 + 1 = 140

(b)x = 6"

= logiox = logi0 6™ = 15 log106

= 15(log2 + log3) =15 x (0.778)

=11 67

~ox =10"67 = 10" 10067

no.of digitsinx =11+ 1 =12
(c)number of zeros after the decimal in
3710 = (x) (assume)

log x = log37'% = - 100 log103
=—-100(0.4771) = - 47.71

SO X = 10—47.71 - 10—47 X 10—0471

no of zeros = 47

Sol.17 logs 120 + (x — 3) — 2logs(1 — 579)
= —logs(2- 5%
logs120+(x-3)-logs(1-53)? + logs(2 = 5% = 0

120x5° x(2-5"%) _g

lo
gs (1 _5X—3)2

_, 120x5" 2 x(2-5"") _ 4
(1 _5)(*3)2

X
N 15230 5x|:2_:_4} = 12 4 509 _ (53

assume 5* =y

120 2xy
Y =1 2g6_ 27
7 5x5x5 7 [2 25x25} i

multiply by 5°
= 53 x120y[2 -y 5] = 5% + y2 — 2x5%y

2
53 x 240y——122y

=56+ y2-2 x 53

53 x 240y — 24y? = 5% + y2 — 2 x 53y
54 x 48y — 25y? = 56— 10 x 5%
Divide by 5°

52 x 48y —y? = 5* - 10y
=y?-y(10 + 52 x 48) + 5 = 0

= y?-1210y + 625 = 0

) 1210 ++/(1210) - 4(1)(625)
- 2

=Yy

_ 1210+1208.96

y = 0.51675 ory = 1209. 48

5=y =0.51675
x = logsy
x =-0410

Sol.18 logw+1 (x> + x— 6)? = 4
> +x=-62=x+1*
=X +x-6) =% (x + 1)?
Ve o X +x-6=x+1)?>
(and x% + x—6>0)
XX+x—6=x2+1+2x
X=—6-1=-7

in the equation baseisx +1=-7+1=-6
which is negative

$1.20
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sox#—17

-ve > x> +x-6<0
X+ x-6=—(x+1)?
XX+Xx—6=-x2-1-2x
2x>+3x-5=0

2x +5)(x-1)=0

5
X=——orx="1
2

5 , .
X = -5 also does not satisfy equation

sox =1

Sol.19 x + logo(1 + 2) = xlog105 + log106
= logi010*+log10(1+2*)=log105*+l0g106

= log1o[10%(1 + 2¥)] = log1o[5* 6]

= 10" (1 + 2¥) = 6 5%

= 10* + 20 = 56

divide by 5%

N 10% 20" _ 6x5° -6
5% 5% 5

=>2+4=6

=2X+2%=6
assume 2X =y
y+y>=6
y2+y-6=0
=>y-2Ay+3)=0
y=-30ry=2
2X=-30r2x=2

Not possible2* = 2 = 21

real solution =x = 1

Sol.20 2log(2y - 3x) = logx + logy
. X
we have to find (;J

= log(2y — 3x)? = log(xy)

= 4y? — 12xy + 9x* = xy

Let x = ky

= 4y? — 12ky? + 9k? y? = ky?
=9k*-13k+4=0

= Ok-4)(k-1)=0

:>k:1,i
9

Ifk=1= x=y = 2y-3xis-ve

< | x
(YN

Sol.21 a = log1218 & b = log2454

a= log, 18 _ 2log, 3 +1
log, 12 2+log,3

(@a-2)log23 =1-2a

b = log,54 _ 3log, 3+1
log,24  3+log,3

(b-3)log23=1-3b
(@a-2)(1-3b) =(1-2a)b-3)
2alb-3)+(@-2)(1-3b)=b-3
2ab-6a+a-3ab-2+6b=b-3
—ab-5a+5b+1=0
5(b-a)—-ab+1=0

= 5(@a-b)+ab =1

Sol.22 \/|099(9X8)|0g3(3x) =logsx®

= \/(1 +4log, x)[1+log, x| = 3logx

S1.21
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assume logsx =y
= (1+4y)(1 +y) = By)? =9y
=1 +4y>+ 4y +y=9y°

= 5y?-5y-1=0

5+4/5° - 4(-1)(5) _5+/25+20

=V =
y 265) 10

y = 5+V45 _ 514/32x5 _ 52345
10 10 10

in equation (i) logsx > 0

5+3\/§

SOy =
y 10

Sol.23 xyz = 10%

(logiox)(logioyz) + (logioy)(logioz)= 468
we know that (a + b + ¢)?

=a’+ b? + ¢ + 2ab + 2bc + 2ca
=a’+ b2+ c®+2ab + ¢ + 2bc ...(>I)
= logiox(logio y + log z) + (logioy) (logio z)
= 468

assume logx = a

logy =b

logz=c

= alb + ) + bc = 468

from equation (i)

2a(b+c) + 2bc = (a+b+c)? - (@%+b%+c?)
= 2a(b + ) + 2bc = 2 x 468 = 936
=@+b+c?-@+b>+c) =936
= a+b+c=logx + logy + logz

= logxyz = log108'! = 81

= 812—(a® + b% + ¢® =936

a2+ b? + ¢ = 812-936 = 5625

which is - (log x)?+ (log y)* + (log z)> = 5625
Sol.24 sum of all solution of equation

(logy ><)2—2|og9 X+5
= [3] 2 =33

(logg x)? —%Iogg X+5

= () =3y
= (logox)? - %Iogg X+ 5 =§

assume logo x =y

9 3
:>y2—5y+5=z

9 3 9 7
- y+5-==y*-Zy+ — =0
- 2y 2 y 2y 2

=2y-9y +7=0
=@y-7Ny-1=0
7
=—;y=1
y > y

lo x—ZIo X =1
99—2 go X =

x=(97"2=37x=9
Sum of solution =37 + 9 = 2196

Sol254a,b,c,d>0

3 5
Iogab:E and Iogcdzz,a—c:9

2logb =3loga

4logd=5logc

ENIEC}

3
b=a%2,d=c
.. a should be perfect square '

& ¢ should be perfect power of 4

$1.22
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Leta =25
c=16
s b=(5)?3=125
d = (16)*4 =32
b-d=93
Sol.26 Refer Sol 11 of Ex 2 JEE Main

Sol.27

log? [1+i} +log? [1_ 4 } =2 log?
X x+4

=

log? {ﬂ} +log? {M} =2log?®

X X+4
2—(x-=1)
X —1
log? ﬂ) +lo 2( X j:ZIo Z[Z_XH)
g( X g X+4 9 x—1

1\
we know log L logx. So (|Og;j = (log
X

X)?

= Iogz[ﬂj + Iogz(ﬂj = 2Iogz(3_xj

X X x—1

log? ﬂj:lo Z(B;Xj
g( X g x—1

So X+4 _ 3-x or X _(3-x
X x—1 X+4 x—1

X2+ 4x—x—4 =3x-x%or
X2 =X =3x+12-x%- 4x
2x°-4=0or 2x*> = 12
x*=20rx’*=6
x=t2orx=+6

x = -2 and —/6 don't satisfied equation

sOX =2, 6
Sol.28

loga(Vx + | /x —1[)=l0ga(dx =3 + 4| /x -1
)

|093(\/§+|\/§—1|)=1§Iogg(4 X +-3+4|Jx-1])

=2logs(Vx +|Vx ~1])=logs(4 Jx —3+4| Jx -1)

=logs(Vx +|Vx =1])?=10gs(4 vVx —3+4|(Jx —1|)

= (x+ [ =)= @Vx =3 +4]Jx -1)

X+ () =12 +2x [x = 1] = 44x = 3 + 4] Jx -1

(i) assume (Jx = 1) <0

= -1 =1-

=x+x+1-2Jx +2x(1-x)
=4Jx =3 +4(1-x)

S142x = 2x + 2 x—=2x = 4x-3 + 4 -4 x

1 = 1 always correct

so Jx —1 <0and x > 0

Jx <0

=xe[0,1]

andif Jx =120, Jx >0

X+X+1-2Jx + 2 (Jx-1)
=4Jx -3 +4 (-1

2+ 1=2Jx +2x=2Jx=4Jx =3 -4 + 4

4 +1+7-4Jx =8Jx

4x-12x+8=0

x-3Jx +2=0

(Vx =2)(Jx-1) =0

= Jx=2=0or/x -1=0

$1.23
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x=4orx=1
Put conditionwas = Jx —1>0
sox = [0, 1] & {4}

Sol.29

(\/Ioga Yab+log, 4/ab - \/Ioga4b/a+logb H)ﬂlloga

assume = 2%

1
J4(Ioga(axb)+logb(axb)) loga b

=X =

- J(Ioga ba™ +log, ab™’ )%

1 V1+Iogab+1+logba
2

log,b
—\/—1 +log,b-1+og, a

\/Zloga b+1+(log, b)2

- \/—2Ioga b+ (Ioga b)2 +1

2

1

we know loga b =

log, a
1
=5 (\/(1+Iogab) —\/(Iogab 1))
l (|1+ loga b| - |loga b - 1)
> Qa Ja

whenlogab>1=b2>a>1

(1+logab - logab +1) :% x2 =1

NI—\

so=2=2"=2 (whenb>a>1)

when logab < 1

=>b<a ab>1

=x = — [1 + logab - (1 - logab)]

1
2

X = % [1 + logab + loga b] = % 2logab

x = logab

2x = 2l°%:P (if 1 < b < a)

Sol.30 \/[Iog3(3x)”3 +log,(3x)'*]log; x* +

folf (2]

assume

A= \/Elo% (3x) + %Iogx(.%x)}log3 X3

3
A= \/5[0093 x+1)+(log, 3+1)}Iog3 X

A= \/(ZIoga x+(logs x)? +1)

1

We know logab =
log, a

= |logsx + 1|

and

[ T o

3
- \/g[log3 x—-1+log,3-1]log, x

B = \/((Iog_g’ x)? —2logs x+1)

= J(logsx—1)

A+ B =2=|logsx +1| +

= |logsx — 1|
llogsx — 1| =
logsx>1=x2>3

A+B=logsx+ 1+ logsx—1

= 2logsx = 2

$1.24
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logsx =1=x=3
x=>3andx=3=>x=3

if logsx < 1and logsx + 1> 0

=x<3and x>

w|=

A+B=logsx +1-(logsx—1)

=logsx + 1-logsx + 1 = 2 = 2(always)
s0x e (1,3)
3

logsx <—1x<

w|=

A + B =-(logsx + 1) — (logsx — 1)

= —logsx -1 -logsx + 1 = - 2logsx = 2

=logxx=-1=>x=3"= 1
3

1 1 1
X> — andx= — =>Xx= —
3 3 3

SO X = [1,3}—{1}
3

X # 1 because base can't be 1

$1.25
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EXERCISE - II JEE ADVANCED

Sol.1 2V**Vy =256 & Iog1oM—Iog1o1.5 =1

— 2Vx+ly =56 =28
=+ Ay =8.... (i

and IogmM =1+ log101.5

=log1010 + log101.5
logroA/Xy = logio(10 x 1.5) = logro15

= Xy =15=xy = 152 = 225

V= VY 1= e )2 =4y
= V8 -4x15 = J6a-60
=y 1=va =2

K++Jy =8

= ifdx >~y = (xy) = (25,9)

S iffx <]y = & y) = (9, 25)

A

Sol.2
C

b
=c=a’+b?
= 2 -b?=a?

log, a log, a

log,,.a+log. ,a_ log,b+c log,c-b
|09b+ca-|Ogc_ba Iogaa IOgaa

log,b+clog,c-b

= (log, (c-b)+l0g, (b+¢)) = loga(c®-b?) = 2
Sol.3 B, C, P, and L are positive number

. log(B.L) + log(B.P) = 2;

log(D.L) + log(P.C) =3

and log(C.B) + log(C.L) = 4

add all the equations =
log[B.L.B.P.P.LP.C.CB.CL] =2+3+4=9
log(BCPL)® = 9

3logBCPL = 9
log BCPL = 2 =3
3

BCPL = 10°

Sol.4 _ 10912(10gs(l0g;¥)  — g
logs (log, (log, (log, X))

c<y<by=a

where ‘b’ is as large as possible and ‘c’ is as
small as possible.

(@+b+c)=7

= log1z2(logs(logax)) = 0

= logs(logax) = 1 = logs8
logax = 8 = x = 48 = 228 = 216
and

logs(loga(logy(logay))) # 0

= logs(loga(logy(logz 2'9))) # 0
= logs(loga(logy16)) # 0, y # 1
= loga(logy 16) # 1

1
logie y

logy16 # 4 = logy16 =

$1.26
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= Iogz4y £ Z

1—Io ¢l:>Io z1=>y%2
2 g2y ) g2y y

loga(logy16) = 0

= logy 16 # 1

logiey#1=y=#16

loga(logy16) > O

logy16 > 0=y < 16

y > 1

logy 16 > 0

a=2b=16c=1
a+b+c=2+16+1=19

Sol.5 The expression, logp logp n radical sign
where p > 2, P € N, when simplified is

independent of p but dependent on n and
negative

Sol.6 N = 1+210932 , |ogZ2
(1+logs 2)*

N = 1+2log, 2 N log, 2 2
(1+log, 2)* log; 6

assume logs2 =y
2

1+2y y
(A+y?  (log;2+log;3)*

=N =

Nz 1+2y Y’ _ Y42y +1
A+y? 4y (T+y)
1 2

N2 +y)2 iy
(T+y)

and T = 3.147 > 3

and7 > 6

sologsm > 1

and log7 6 < 1

Sol.8 2> -8.2x = - 12
assume 2* =y

y> -8y =-12
(y-6)y—-2) =0
=>y=6ory=2
2¥x=6;2=2"

x log12 = log6 = log(2 x 3)

= log2+log3 _ 1+ Iog3;X:1

log2 log2
Sol.9 Statement-I
/2
cos —ve COSs +ve
T 2n, 0
cos -ve cos +ve
3n/2

Jlog, cos(2nx) is a meaning quantity only if
oo

4 4
cos 2nx > 0

£>2nx>0
2

1—>x>0
4
andx=1,x>0

3?n<27rx<21t

3
= —<x<1
2

$1.27
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Soxe (0,1] ) (5,1]
4 4

But also logx cos(2nx) > 0 = logx 1
cos 2nix > 1 which is never possible
so statement-I is false

Statement-II If the number N > O and the base
of the logarithm b(greater than zero not equal
to)

Both lie on the some side of unity than logs N
> 0 and if they lie on the different side of unity
then logs N < 0 statement-I is true

Sol.10 Statement-I

log2(2 /17 =2x) = 1 + loga(x —1) has a solution
= 1+1l0g2(J17-2x) = 1 + logz(x - 1)

= J17-2x = (x-1)

Square both side
=>17-2x=(Xx=1°=x=2x + 1
=>17=xX+1=>x*=16=>x=+4

= x # — 4 is not a solution satisfied equation in
statement-1

so X = 4. x has a solution
Statement-II

“change of base in logarithm is possible” which
is true but not the correct explanation for
statement-1

Sol.11 3%(0.333 ...)*=3) < (ljx
27

w
<
ot
¥
A
1l
w
<
w
w
%
IN
|
N—
%

1 3x
P=27s || =3

3<-3x=>—x21=x<-1

X € [0, =1]

Sol.12 2(25)* - 5(10)* + 2(4) >0
2(5%*=5(5 x 2)* + 2(2°)*> 0

= 2(5)> = 5(5)%2) + 2(2*>0
= 5% - SSXZX +2%20

when a® + b2 = (a—b)? + 2ab

2
= (SX—EZX) - é 2% 4+ 2% >0

4 16
(x > x)z 25-16 9
= 5 __2 > 22x: _22x
) (5= v
= root square both sides
5 3
X _ 2 95X Z_ZX
=15 42 2
ifSX—EZXZO
4
= 5> i2"+ EZX: 22":2.2"
4 4 4

= 5% >2.2% = 21

T4x
=5>2x

assume 5 = 2Y

=>y2 X:yx21+x

=>yX-x2T=>x2
y—1

Wherey < 3andy > 2

(- 2>>5and 22 < 5)
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21 3

Sol.13 lj” > (1j
5 5

2X+1

1-x

<-3

2x+1<=-3(1=x) =-3+3x(if (1—x) >0)
=>2x+1<-3+3x
=3x-2x>1+3=4

=>x>4

=>x>4andx <1

no solution

if x>1=1-x<0

2x +1
1-x

= <-3

2x +1

N >-3(1-x) =3x-3

=>3x-2x<1+3=4

=>x<4 and x>1=xe(1,4)

Sol.14 10og2 10 - 6109210 + 11 logx 10-6 =0
assume logx10 = y

=y -6y’ +11ly-6=0

fly) = y>-6y* + 11y -6

dfy) _ 3212y + 1150
dy

 12£4122 - 4x3x11

=Y= 203)

124412
6

There is maxima and minima at

=121\/ﬁ:2+\/€«/§
6 T 6

y

:2i£:2i1_

6 NE]
aty:2+1_
V3

y? — 6y% + 11y — 6 is negative

andaty=2—1—

/\/§ ]
equation y> - 6y* + 11y — 6 is positive

so there is total 3 solution for this equation

f(y)

_%y

/

SO|1 5 Xlog3 x?+(logs x)2=10 - 1_2 - X—Z
X

2 2
¥ =1 ((1)Iog3x +(log; x)°=10 -1

or logsx® + (logsx)>— 10 = - 2

assume logsx =y —» 2y +y? =10 = -2
y?+2y-10+2=y*+2y-8=0
(y+4y-2=0

y=—4ory=2

x:34‘:8—1;x:9

o]
81

2
Sol.16 (Unx)c —=3¢nx +3 <1
/nx —1

finx-1>0=>/nx>1T=>x>e

= (fnx)>=3/nx + 3 < 1[(/n(x) -1]
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assume /nx =y
—>y?-3y+3<y-1
=y’-3y-y+3+1<0
=y’ -4y +4<0

= (y — 2)* < Oalways false
Soifinx<1=x<eandx>0
y =3y +3>(y-1)
y?=3y-y+3+1>0
y>—4y +4>0

= (y — 2)? > 0 always true
sox e (0, e)

Sol.17

a = (log781)(loges61625)(log125216)(log12962401)

a = (log73% (log,s5%) (log,, 6) (log, 7%)

a= 4(Iog73)% (logs5)(logs6) G) G) loge7

_ 2log3 log5 log6 log7 _

a =
log7 log3 log5 log6

and b = sum of roots of the equation
XIogzx - (Zx)l(’gz"ﬁ
X|092X _ (2X)|092X1/2

take logarithm (base x) both sides

log X092 % = |ng(2X)|092X”2

(log2x)(1) = logz x""?[logx(2x)]
1

logax = > loga2x(logx 2 + 1)

logox =0=x="Tor2 =logx2 + 1

logx2=1=>x=2

Xt+x2=1+2=3

b=3

and c = sum of all natural solution of equation
X+ 1|+ |x-4|=7

I II I

—00 T T o
-1 4
fx<-1T-ox+1=-1-x

|x -4 =4-x

=eq—>-1x+4 x=3-2x=7

:>2x=3—7=—4:>x=—g =-2
fx>4—>|x+1=x+1

x-4|=x-4

Eq. o x+1+x-4=2x-3=7

= 2X = 7+3 =10:>2x=10:>x:%:5
if-1<x<4

=>x+1->1+x
|x —4] > 4 -x

=1+ x+4-x=5=%7 so no solution for this
region —» x = 5and -2

but - 2 is not natural no.
soc=5

a+b=2+3=5
5
b)~+c===1
(@a+b)+c 5
Sol.18 (A)

\/3\/;—\/7x+\/4x—1 \/2X+\/4X—1
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\/3\/;+\/7x+\/4x—1 =13

\/(3\/;—V7X+\/4X—1 )(3\/;+\/7x+\/4x—1)
(N2X+4x-1)

_ \/(3&)2—( 7X+MJ2(2X+M)

= \/(9x—7x+\/4x—1)(2x+\/4x—1)

= X+ A1) 2x+ax—1)
= 2x + (JAx=T) = 13

If 13 > 2x then

JAx=T = 13- 2x

square

=4x—-1=(13-2x)% = 169 + 4x*> - 2.13 (2x)
4> —52x—4x + 169 + 1 =0

= 4% -56x + 170 = 0

2
4 = 56%4/56% —4(170)4

8

(= 56EV416 =7+4J£ _ 7+426
8 -~ 8 2

but 13 > 2x =>x < 6.5

V26

sox=7- > which is less than 6.5

bB)PX)=x"=3+x=7x>+5

QX =x-2
RemainderM
Q(x)

Qx)=0atx=2

SoP(R) =2"-3(22)°+23-7(22+5=17

area of triangle is
Area = a® + b® - ¢?
b? = a? + c?

so area = a2 + (a2 + ¢?) - 2

1 ac

= — XaxCc= —

2 2
ac a
=>2a°= — =4= 5 = —
a C

. C
=ratio= — =4
a

(D)a,b,c e N
(@) + Q)32
(a(@)3+b(2)"3+c)=20
= (2%3+213-2)(a2%3 + b2'3+¢)=20
= a3 + 2-22%3) + b[233 + 2232217
+c(2¥3+2153-033)=20
23R2a-2b +¢c)+2%3@+b-0)
+2%3(-2a + b + ¢)= 20

a+b—c:?:10
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