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LOG & MODULUS
EXERCISE # 1

Logarithms

Q.1

Sol.[B]

Q.2

Sol.[C]

Q3

Sol.

Q.4 If N=

Sol.

1 1 1
+ +
log Jbe abc log Ja abc log JB abc

value equal to
(A)12 (B)1 (C) 2 (D) 4
= Iogabc \/E + Iogabc \/a + Iogabc \/E

= loggycabc =1

log,18 is
(A) a prime number
(C) an irrational number (D) None of these

109418 = log,2 + log,3% = % log,2 + % log,3

= % + log,3 an irrational no.

If a2 + 4b2 = 12ab, then log (a + 2b) =
A) % (log a + log b  log 2)
(B) log a/2 + log b/2 + log 2

© % (loga+log b + 4 log 2)

D) % (log a— log b + 4log 2)

[C]

0 a?+4b?=12ab= (a+2b)’=16ab
Taking log both sides

= 2log (a+2b)=loga+logb+log 16

— log (a+ 2b) = %(Ioga+ log b + 4 log 2)
1 3
8110959 | 319783
409

(ﬁ )7 ~125'%%25°

Then log,N has the value-

(A)O (B) 1

©) -1 (D) None of these
[A]

has the

(B) a rational number

Q5

Sol.

Q6

Sol.

Q7

N

1/2
_ 92.10ge5  33log; 6 (7log725_53.I09526)
409
_ 52 1 ()32 (25— (6 = 625216 _ 409
409 409 409
s logzpN=1log,1=0

The expression log, Iogp\p/wp/,p/ .......... Q/B
/I\

T

n radical sign

=1

wherep>2,p € N; n e Nwhen simplified is.
(A) independent of p
(B) independent of p and of n
(C) depend onbothp & n
(D) positive
[A]
1
log, log, pP" =loge logp Ppin
=loge p "log,p =—nlogep ~ =-n

If X, > X, 4 >..> X, > Xx; > 1 then the value of

N1
log,, log,, log,, ...log, X, *" isequal to-

(A0 B)1
()2 (D) None of these
[B]

log,. log,. lo log, X, X1
Ox, 109x, 109y, ---10gx  Xn *na

N*1
= logy, logy, logy, ...1ogy  *na logy X

N1
= logy, logy logy. ..logy = *n-
1 2 3 n-2

logy , Xp1-1

= logy, x; =1

log,usa 3Iog27(a2+1)3 _

The ratio 7 simplifies to
74t g1

(A)a®—a—1 (B)a*+a-1

(C)a®—a+1 (D)a®+a+1
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§I0g3(az+l)

Sol[D] = 24100:2 _ 33 2a_ a‘-@%?+1)-2a
' 4 2
—log;—a-1 a“-a-1
72
4 2
a-a-a-- f -1 2ya+1
a“—-a-1
logy, log, N

Q.8 Thevalueof a "% js-
(A) logy,N (B) —log,N (C) logyb (D) —logyb
Sol.  [A]

a-Iogalogb N — Iog ) N (@ aIogax — X)

Q9 If @m%XT—SXM%a-+6:0wmma>o

b >0 & ab # 1. Then the value of x is equal to

(A) 2Iogba (B) 3Iogab
©) 2Iogaz (D) aIong
Sol.  [B]

2

(alongj _5x%9% +6=02a>0b>0,&ab=1
@ alo%x = Xlogba

. (XIOQba)z_S %924 6=0

Let x %% =t
2 _5t+6=0
= (t-2)(t-3)=0

 x%%3=20r3

=t=2,3

— x = 21092 b g 3100, b

Inequalities

Q.10

The solution set of the inequation
logy; (X2 +x+1)+1>0is

(A) (o0, -2) U (1, + )

(B) [-1. 2]

©) (21

(D) (o0, + =)

sol.  [C]
logy5(}° +x+ 1) >—1

s
:>x2+x+1<(§j

Q.11

Sol.

Q.12

=x*+x+1<3
—=x2+x -2<0
=>Xx-1)(x+2)<0
=>xe(-21)

Find the values of x,

(:L)Iog2 Iog%(xz—gj

2 “4

2 2
A)—1<x<- —, —=<x<l1
(A) 5

2
(B)-1<x<-0, —=<x<1

J5

2 2
C)-1<x<—-—, — <x<3
©) A -
(D) None of these
[A]

4
log, log (xz—fj
s

4
log, lo xz—fj
2_1 92 91/5[ 5)<1

4 -1
|092{|091/5[X2—*H
=2 <1

-1
= {Iogm(xz —%ﬂ <1

= Iogl/5[x2 —%) >1

For log defined, xz—% >0 x> 2

2
=>X>+ — .. (D)

N

1
and X2—£<(l), <2yl
5 5 5 5

<1
X¥<l=>x<z#1 .2
U)&Q%371<x<7i%,j%<x<1

log, (2x? + x + 1) — log, (2x — 1) <—tan %ﬂ

A)x>-1
(C)yx<-1

(B)yx>1
(D) None of these
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Sol.

Q.13

Sol.

Q.14

Sol.[A]

[B]
log, (2x? + x + 1) — log, (2x — 1) <—tan %ﬁ

= log,” (22 + x+1) - log, (2x— 1) < 1

© tan%tzfl)

[502
2X +X+1£1

2x -1

[5,2
= MSZ:\/ZXZ+X+1£2(ZX—1)

2x -1
=2+ X+1<16X°— 16X + 4
= 14x°—17x+320
= 14x*-14x-3x+3>0
=>(x-1)(14x-3)=0
=Xx>1orx<3/14
=x2>1

= log,

log, x . .
x 9 > 5 implies -

A) x e (0,°0)
(C) x e (1, ®)
[B]

Iog5 X

B)x < (0, 15) U (5,%)
(D) x e (1, 2)

X >5
taking logs both sides
= logsx logs x > 1
= (logsx)*—1>0
= (logs x-1) (logsx + 1) >0
ologsx<—1&logsx>1
L x<5'&x>5
. xe (0 1B)u(B,x)
Set of values of x satisfying the inequality
(x=3)%(2x+5)(x-7)
(x? +x+1) (3x+6)2

(© x> 0)

<0is[a b) U (b c]

then 2a + b + c is equal to

(A)O (B)2 (C)5 (D)7
X +X+1>03x+6#0
X# -2

Put(x-3)=0=>x=3
so the inequality becomes (2x + 5)(x —7) <0

<[]

but X # —2 50 X e{—g, 2) U (2,7]

a=—é,b=2,c=7
2

2a+b+c=0

Q.15

Sol.[B]

Number of integral values of x satisfying the
6x+10-x2

. . 3 27 .

inequality | — <—is

g y [4) 64

(A) 6

[3j6x+10x2 (3)3

— < | =

4 4

S H6x+10-X>3= X —6Xx-7<0

>X+1)(xX-7)<0=>xe(-1,7)
= 7 solution.

(B) 7 )8 (D) Infinite

Characteristics and Mantissa

Q.16

Sol.[B]

Q.17

Sol.

Number of ciphers after decimal before a
-100
significant figure comes in [5] is-

(A) 21
(C) 23

(B) 22
(D) None of these

5 -100
N= [5) log;oN = -100(log 5 — log 3)

=-100(1 -0.3010 - 0.4771)
=-100(0.2219) = -22.19 =-23 + 0.81
characteristic = —23

.. number of ciphers after decimal (22)

If log:o 3 = 0.477, the no. of digits in 3*° is
(A)18 (B)19 (C)20 (D)21
[C]

Letz=3%

. l0go z = logy 3%

= log1pz =40 10910 3

=40 x 0.477 [BOlog,(3=0.477 given]
=19.08

. number of digits inzis=19+1=20

Modulus function

Q.18

If x; and x, are two solutions of the equation
logs [2x — 7| = 1 where X; < X;, then the number
of integer(s) between x; and X, is/are-

(A) 2 B)3 4 (D)5

Sol.[A] logs|2x—-7|=1

=2x-7=3
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=>2X-7=%3

= 2x=4and2x =10

= x=2andx=5

=>X1=2,%=5

Integers between 2 and 5 are 2
Q.19 Ifx—1+[x—2|+|x—3|=6then.

(A)0<x<4 (Byx<-2orx=>4
(C)x<0orx=>4 (D) None of these
Sol. [C]

[ Xx-1|+|x-2|+|x-3|>6

. if x <1, the inequation becomes

- (x-1)-(x-2)-(x-3)=6
or-3x+62>6

S X<0

s xissuchthatx<landx<0=x<0
If 1 <x <2, the inequation becomes
X-1D+x-2)-(x-3)=6
or—-x+4>6, .. x<-2

No such values satisfy 1 <x <2

If 2 < x < 3, the inequation becomes
xX-1)+xX-2)-(x-3)=6

or X > 6, no such values satisfy 2 <x <3
If x > 3, the inequation becomes
X-1D+x-2)+(x-3)=6
or3x—6>60r3x>12

. X = 4 which satisfy x >3

.. The values of x satisfy x <0 orx >4
.. required solution isx<0orx >4

Q.20  The set of real values of x satisfying |[x — 1] - 1| <1

is-

(A) [-1,3] (B) 0, 2]

(©) -1, 1] (D) None of these
Sol. [A]

IXx-1]-1]<1

=>-1<|x-1-1<1
=>0<x-1<2
Sx=1 £2
=-2<x-1<2
=>xe[1,3]

Q.21  The solution of the inequation

logy ['092 |XX2_+11|] <0 lies in the interval -

(A) (1, =) (B) (=, 1)

(C)[1, ») (D) None of these
Sol. [A]

x2 41

“x-1

x? +1

[x -1

x2+1—2|x—l| S
[x-1]

=X +2x-1>0 (1, )

x>041

>1

log

>2 for log defined here x > 1

0 ..x>1

Question

wesel Miscellaneous points

Q.22 Which is greater -
(i) log,3 or logy 5
(ii) log711 or logg5
(iii) logs5 or logy/1625
(iv) log,3 or logz11
(v) logy31/2 or log,»1/3
(vi) logs5 or log;725
Sol. (i) logx3>1; logy,5=-1log,5<0
(ii) log711 > 1; loggs < 1
(iii) logs5 > 1; 1091/1625 = — logs5 < 0
(iv) 2 > 1093 > 1; logs1l > 2

(v) |091/3% =logs2 < 1;Iogl,2% =log,3>1

(vi) 10gs5, 1091725 = log 7. (5)? = log ;7 5

log 5 S log 5
log3  log+17
Q.23 log,7is

(A) an integer
(B) a rational number
(C) an irrational number
(D) a prime number
Sol.[C] log,7 is an irrational number.

Q.24 Which is the correct order for a given number

o in increasing order:

(A) logza., logsa, logea, logyea

(B) logyoa., logsa, logea, logya

(C) logypa, l0g,a, logea, logsa

(D) logsa, logea, l0g,a, 10gip0
Sol.[B] Clearly increating order is

logoa, l0gza, logea, log,a
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EXERCISE # 2

Only _smgle correct answer type
questions

Q.1 If logiex = % and log, 0.125 = -3, then the

value of logg s [1] is-
y

(A) 1 (B) -1
(€)2 (D) 4

Sol.[B] logiex = % 110g,(0.125) = - 3

=>Xx=8,y=2
8
= 10go.5 (ij = 10g0.25 (—j = 10go.25 (4)
y 2
=—1logo2s (0.25) =1
3 4

Q.2 Let x; = 97, X2:£,X3:—,X4:—, ....... ,
Xy X, X3

8 8
Xg :X— then Iog3ﬁ [l_lxi —60J:
7 i=1

3 5

(A) - B4 ()6 (D) -

2 2
SOl[B] X1:97,X2:£,X3:i, ....... Xg:i
X1 X2 X7

8

= HXi = X1.X2.X3.X4.X5.Xg.X7.Xg
i=1
2 4 6 8
= X7. —.X3. — X5. — X7. —
Xq X3 Xg X7

=2.4.6.8=384

8
= log, 5 {l_lxi —GOJ
i=1

= log . (384 -60) = 2log;5324
182

= 2log518° = 4

Q3 If 2 log,x = logy X + logex where a, b, ¢ > 0 and
# 1 then which of the following holds-
(A) ¢ = (bc)'o%? (B) a = bc (logcb)

(C) b% = (bc)'°%2 (D)a*=hbc

Sol.[C] 2logax = logpx + logex
2 _ 1 1 2

log bc
= =
loga logb logc

log a - logblogc

loga

—2 logbc = logb? = log.a loghc
logc

=2logh=
= b? = (bc)'*%?

Q4 If log,8 = vy, logga. = -1 and logyP = —1 then

1 log 5 (B%+47%) _
—+1 is equal to-

o
(A) V5 (B)5
(C) 25 (D) 625
Sol.[D] log,8 =1, logga. = 1, logys B=—1
1 3
=4, a0==,y=— —
=P “ 4 Y 2
log 5 (B%+4y?)
= (—+1]
(04

= 5|09£(16+9) - 5"3951/252 = 54 = 625

Q.5  The equation, logy(2x%) + logyx. x'9x(092x+D) 4+
% Iog‘21 (X4) + 273|091/2(|ng X) :1 has

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

(C) 3 real solutions

(D) no solution

Sol.[D] Given equation can be written as
log,x (log,” X + 3 log, X + 3) = 0
=logx=0=x=1
and log,” x + 3 log,x + 3 = 0 = imaginary sol.
But x = 1 does not satisfy the given equation so
equation has no solution.

One or more than one correct
Part-B -
answer type questions
Q.6 Which of the following when simplified,
vanishes?
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1, 2 3 Q.38
log;2 logy4 log,,8

(B) Iogz(éj + log, (%]

(C) - logg log, log,16
(D) logy cot 1° + logecot 2° + logy, cot 3° +
...... + logyo cot 89°

(A)

Sol.[A,B,C,D]

Q7

(A) logz3 + 2 log . 3°-3log,; 3°
= log,3 + 2log,3 — 3 log,3 = 0 correct

(B) log (Ej - lo (gjz =0 correct
2\3) " 2 (3

(C) - logg log, log, 2* —logs log, 4
= —loggl = 0 correct.
(D) logyp cot 1° + logyg cot 2° +....+ logyo cot 89°

+ o + logio Q.9
tanl°
= |Og]_0COt10 + |Og10 cot2°+........ + IOglo
cot45° + logyptand4® + .......... + logyp tanl®
= logyo(cot 1°. tanl®) +......... + logyo cot 45°

=logyol = 0 correct
= option A, B, C, D are correct.

1+2log,2
(L+log,2)°
simplified reduces to-

(A) a prime number

(B) an irrational number

(C) a real which is less then logsn
(D) a real which is greater than log;6

The number N = + loga 2 when

Sol.[C,D]

_ 1+2log,2

= + log22
(1+log 5 2)2 %

_ 1 + log; 2 + log? 2
1+log;2  (1+log;2)

log; 2
1 092 + log?
log;6  log56

= loge3 + logs2 (l0gs3 + 10ge2)
=10gs3 + 10gs2 = loge6 = 1
Clearly log; 6 < N < logsn

= option C, D are correct.

Which of the following numbers are positive?

(A) log,, Gj (B) |ogz(2j—2/3

3
(C) logyologi09 (D) logyesin 1253

Sol.[A,B]

(A) 10904, (%j is+ve O logs2 < 1

2/3
3 2 3.
B) log,| = = = log,—= is +ve
(B) gz(zJ 3 10027

(C) logyologso9 is — ve
(D) logso sin 125° is —ve

= option A, B are correct.

Which of the following are correct?
(A) |09319 |Ogl/73. |Og4l/7 >2
(B) logs(1/23) lies between —2 and -1

—2logz7

(C)ifm= 4'"%"andn = (%) then n =m*

D) log ~ sin EJ.Io 5
(D) 95 [5 g\/@

simplifies to an irrational number

Sol.[A,B,C]

(A) logs19. logy73. log,1/7

1
_ log19 1log3 Iog?

log 3 Iogl “log 4
7

=1l0g419> 2
(B) logs(23)* = — logs23
0 logs23 lies between 1 and 2
=>-2<-logs23<-1
(C) m= 4Iog47, n= 92Iog37
=m=7,n=7*

=n=m

(D) 2logssin L 2log . 5
5 sin

log sin T
5 log5

I ) = 4 rational
095 log sin g

= A, B, C are correct.
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Q.10  The solution set of the system of equations,
1
logiox ( +1log, y] = log,x and
log, 2
logz X (logs(x +y)) = 3 logsx is
(A)x=6y=2 B)x=4,y=3
C)x=2;y=6 (D)x=3;,y=4
Sol.[A,C]
Given equations can be written as
log,xy = 10912 = xy = 12
and logs(x +y) = logs2* = x +y =8
Solvign we get
X=2,y=6andx=6,y=2
= option A, C are correct.
Q.11  If x5 and x; are the solution of the equation
3log® x—21
x 737" 2100310 then
(A) XiXo =1 (B) X1. Xo = X1 + Xo
(C) log,, . X1 =-1 (D) log (x1. %) =0
Sol.[A,C,D]
3Iog103xfglogwx - 10%
= [3Iogf0 x—gloglO xj logox = V
3 3
= (9Iogf0x—2) logZ,x=7
Solving we get
log, x=1
1
=X, =10, X, =—
il 2 10
= X1.Xp =1, Iogx2 X1 =—1,log (X1.x2) =0
= A, C, D are correct.
Q.12  The solutions of the equation
| x —1[009x)*~oax* = |y 13 where base of
logarithm is 10 are-
1
A)x=2 B)x=—
(A) x (B)x=
(C) x = 1000 (D) x =100
Sol.[A,B,C]

(log x)*— 2 log x = 3
= (logx)*—21logx—3=0

Q.13

Sol.

Q.14

= (logx—3) (logx+1)=0
=logx=3,logx=-1

s x=1000,x = ~
10

and x = 2 equation is

Satisfy so x = 2 is correct = Option A, B, C
are correct.

The in-equation (log,2)(log,,2) (log,4x) > 1
(A) has a meaning for all x

(B) has a meaning if x > 2

(C) is satisfied in (2-5 %j
(D) is satisfied in (1, 2¥2 )

[B,C,D]

(10g,2)(l0g,,2) (log,4x) > 1

log,2 is defined for x > 0 and x = 3

log,,2 is defined for x > 0 and x # %

log,4x is defined for x > 0
so domain of (log, 2)(log,,2) (l0g,4x) is x >0

andx;tlalsox;t%

so choice (A) is ruled out.
Since x > 2 is subset of domain of the
inequation is meaningful if x > 2
The given expressions is
2+log, x
log, x(1+log, X)
put log,x =t
2+t S
t@+1)
If numerator & denominator > 0
St+t-t-2<0
= J2<t< 2
= 2*‘5 <X< 2‘5

The solution set of

XA ey DT g
I x|

(A) {x|x=0}

(B) {x|x>0} v {-1}

©) {11}

D) {x|x=>1orx<-1}
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Sol.

Q.15

Sol.

[B]
2
X+1 +|X+1|:(x+1)
| x|
2
x+1 +|X+1|:M
| x|
2
= |x+1] JECHRR N £ i G
IX] |X]

Sx+=0o0rl+|x|—-|x+1=0
>x=-LIfx<-1,1+|x| -|x+1]=0
=1-x+x+1=0=2=0

(Not possible, Rejected)
if —1<x<0,1+|x|-|x+1]=0
=>1-x-(x+1)=0
= x =0 (not possible)
ifx>0,1+x-(x+1)=0=0=0
= x can have any value in the interval
LX==1,x>0 (Bx=z0)
xIx>0ru {-1}

3

log, . X2 -8x+23)> — -
Gsinx ) log, | sin x|

(A)3<X<TE,7':<X<3?TC, 3?75 <x<5

(B)3<x<n,n<x<g, g <x<5

(C)3<x< 57“,5—“<

x<Z Tcex<s
2' 2

(D) None of these
[Al

3
2
0 sin x| (X* —8x +23) > Tog, |sin x|
Iogz(x2—8x+23) S 3
log, |sinx| log, |sin x|

= log, (X —8x +23) < 3

= x*—8x+23<2(=9)

=x*-8x+15<0

= (Xx-5)(x-3)<0

= 3<x<5

For log defined |sin x| = 0
=>xeg{nmn,nel}

and  x ¢ {(2k+1) g,ke I}

(® logy [sin x| < 0)

forx e (3,5);

X #T,

N a
|\>|‘;’]°

Hence x e (3, 1) U (m, %")u(%",s)

3n3_n

i.e.3<x<7c,1r<x<7 <x <5,

Assertion-Reason type questions |

The following questions 16 to 19 consists of two
statements each, printed as Statement (1) and
Statement (2). While answering these questions you
are to choose any one of the following four
responses.

(A) If both Statement (1) and Statement (2) are true
and the Statement (2) is correct explanation of
the Statement (1).

(B) If both Statement (1) and Statement (2) are true
but Statement (2) is not correct explanation of
the Statement (1).

(C) If Statement (1) is true but the Statement (2) is
false.

(D) If Statement (1) is false but Statement (2) is true

Q.16

Statement (1) : The equation

(log x)?— log x® + 2 = 0 has only one solution.
Statement (2) : log x2 =2 log x if x > 0.

Sol. [D]

O log x occurs in the equation .. x>0

(log x)>~3logx+2=0

= (logx—1) (logx—-2)=0
=logx=1,logx=2

=x=10, 100

= The equation has two solutions

Q.17  Statement (1) :The equation t. 2x + 2* =5 has
a unique solution for two values of t.
Statement (2) : Sum of a positive number and
its reciprocal is not less than 2.

Sol. [B]

t.2"+2%=5

Ift=0then2™=5

= x =-1log,5

= equation has a unique solution.
Ift=0thenput2=y

ty+E =5
y
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_ 5+4/25-4t
=yE

This will have unique solution if t = %

and the solution will be 5/2 which is

>0(0y>0)
Hence fort=0and t = %the system has a
unique solution.
Q.18  Statement- (1) :
If 109 g, x) 5= 2, then x = 5
Statement (2) : log,a = b, if a > 0, then x = a'®.
SOL[A] 10g)0q,, 5=2 = (logsx)’ =5

logsx = J5 —x=55

Q.19 Statement- (1) :

The equation

log ; (5+x%)= log gy, ., (5+x) hasno

2+|x|

solution.

Statement (2) : logypa = —logy a and if number
and base both are greater then unity then the
number is positive

SOL[B] ~100; + (5 + ) = log,,_,(15+)
If a number and base are both greater than unity
then the logarithm value is > 0)
2+X>1, 3+x°>1, 5+x*>1, 15+ Jx >1
hence logz:(5 +X°) > 0 & log,, ,(15++x) >0
—logyp(5 + x?) <0
LHS <0
RHS > 0 hence no solution

Column Matching type questions |

Q.20  Match the column for values of x which satisfy
the equation in Column 1
Column-1 Column-2

(A) |0910()2( -3) _1 (P)5
log,,(x“-21) 2

(B)  x"9**%=32 where (Q) 100
base of logarithm is 2

(C) 5Iogx . 3I0g -1 _ 3I0g x+1 (R) 2

(D)

Sol.

Q.21
(A)

(B)

—59%~1 \where the base
of logarithm is 10

91+Iogx _ 31+Iogx _210= 0;
where base of log is 3
A->P;B->R,S;C>Q;D->P
(A) O (x-3)°=x*-21

= -6Xx+9=-21=>x=5

(S) 1/32

(B) (logax + 4) logx =5
= (log,x)? + 4log,x — 5= 0
= (logox + 5) (log.x—1)=0

= logx =5, Iogzlezx:3—12,x:2

(C) Solving we get

50
18

5l0%0X — 30G10%

= logox 109105 = log1g % + logyo X 109103

5 25
= logaoXx ('0910 Ej = logso 9

2
= logox = logs3 [gj = x =100

(D) ® 9.3%°% 33" _210=0
= 3x*—x—70 =0 (wehre 3'°%* =)

:>(3X+l4)(x—5):0:>x:5,x:_%

=>x=5(Kx= %14 not possible)

Column-1 Column-2
If 3* and 7+ are two (P) 4
distinct prime number

V X € R then number of x

so that 3 + 7% = 10 is/are

If N be the number of Q2

solution and S be the sum
of all roots of the equation
IX*—x — 6] = x + 2, then

N + S equals
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© The value of R)1 xequal to ....cceveeennn
Sol. log,x)* — 6 log,x + 11]logyx = 6
4| 2l0ge3 (9.2 + L | [(log2x) g2x + 11]logex
0g, 6 6 (log, 6)2 Put logyx =t we get
3 2 - —
(D)  The number of values (S)7 C-6r+11t-6=0=(-1)(-2)(-3)=0
of x satisfying =1t=1,23=l0g,x=1,2,3=x=2,4,8
Iog27(x—3)+logﬁ 5_ .
Sol. A->QB-SC-PD-R then the value of X iS...................
") ) Sol.  (2*+1)10°=6.5"
(B) X —x—-6/=x+2 w2 . x h,
X+ 2)(x —3)| =x + 2 2)+2°-6=0put2” =t
casel:x>3 +t-6=0=t=2, -3 (rejected)
X+2)(x—3)=(x+2) L 2=2=x=1

= Xx=4

case2:-2<x<3

6+X—X=X+2

XX=4 = x=+2

case 3:x<-2

(X+2)(x-3)=x+2; x=4(wrong)

x=4,-2,2

S=4 N=3; S+N=7

(C) 412 logs3 loge2 + (10gs2)” + (10ge3)’]
= 4[((loge2) + (l0gs3))” ]
= 4(loge6)” = 4

(D) 39709 x 3" = 50

1
3§I093(X*3) X 32|0935 =50
(x _3)1/3 x 25 =50
(X B 3)1/3 =2

Xx—-3=8

Fill in the blanks type questions

022 If Iogx: Iogy: logz
b-c c-a a-b
Then answer the following

Sol. (i) x=et 9,y = ke D 7 = gk
=xyz=e°=1
(i) x*y’z°=e° =1

Q.23 If xlo00"6loa x4 = g4 then
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EXERCISE # 3
Subjective Type Questions | = 2+4-log, (7 +v/3)* +log, (V7 +/3)*= 6 Ans.

1/4

Q1 Compute the following : 1 1 Y
- /2
- (ii) logys | (729)" [§XW]
(1) 35

Iog75+ 1
1] 1 1/4
= lo 275 =x =
9113 {( ) 2(9X34H

J—log,,0.1

(ii) log, - log, \ %/0.125
1/4
1+log, 2 1
1 7 ~log, . 7 27
(iii) [Ej +5 %us :>Iogl,3[ X9X34}
/4
log/s [27><3_2/ 3374/ 3]1

1/3
. 1 13
Sol. (M (5'0957 +—j = (23)l =2 B 1/4 1
1 = Iogaf1 3 -
(ii) 10go.75 109, /(0.125) /2 (jif) 7'°%5 139957 _ 510057 _ 710953
= logo s log, (0.125) = 510937 | 7l0gs3 _glogs7 _ 4logs 3
= |Ogol75 |ng (0.5)73/4 =0
=lo -3/4) (-1
Gors ( ) ) . 5I0925,2(3—\/6)—6Iog 1(\3-4/2)
= 10ge750.75=1 (iv) 4 2
(i) 7272092 4 51087 = 42100, (3-/6)-2log, (3-+2)
=491 x27+7 log, G-V8)’
1 1 =4 (32)" = 4log,3
=5 —+71=>7+ — 2
196 196 _92log,3 _ 5log,3" _ g
Q.2 Simplify the following: Q.3 Find the value of 49A + 5B where
|og1(1j . A =1-log,2 & B = —logs4
. - A B
5 +log  —— Sol. 497 +5
V2 \/7+\/§ 49140972 +5 40954
1
+log ——— - -
09l 10+2\/z — 49. 497Iog72+ 5I0954 1:> 4'9.7Iog72 2 + 4.71
2
(ii) logy 5 ‘{/\/729.3,/9*1.27*4’3 = 49. % +% = % Ans.
(|||) 7I0g35 + 3Iogs7 _ 5|Og37 _ 7I0g53
(iv) 45I0g4ﬁ(37\/€)76loga(\/§7\/§) Q4 §olve for x:
(i) log,y (x?—12x + 36) = 2
_ log i 21 4 (II) Ql+logx _31+logx _210=0 ;
Sol. M5 = +log,ue 7+ where base of log is 3.
Sol. (i) logyo (}* — 12 x + 36) = 2
1 2
+log, 1 ———— =X -12x+36=100
92 (10+2+4/2) ,
=>X -16Xx+4x-64=0
=595 2+4'9 2 2log, (/7 +43) +log, (10+2+/2) — (X—16) (Xx+4)=0
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Sol.

Q.6

Sol.

= X=-4,16 Ans.
(i) 9.9'°9:% _3309:% _219-¢

= 93219 X 3% 210=0
= 9x*—3x-210=0
=3 -x-70=0

= X-5)(3x-14)=0

=X =5Ans.

Solve for x :

logy:1 (X* + X —6)* = 4
(x+1)" = (¢ +x-6)°
(x+1)°=+(*+Xx—6)
X+ 2X+1=x+Xx—6
=>Xx=-7

or

X+ 2X+1=x*—x+6
= 2X+3x-5=0

= 2xX*+5x—2x-5=0
= 2X(x-1)+5(x-1)=0

:x:—i,l
2

x=1 (0 x+1>0)
6 _ log, x.logya.log, 5 'og“’(ij
Solve —a 09, x.logyp a.log, -3 10
5
- 9'09100 X + log, 2

0 log,x logyea = logiox

X
=lo — | = logoX — 1
J10 (10] d1o
1
= 10g100X = 5 log10Xx

1 1
and logs2 = = log,2 = =
04 > g2 >

None the equation can be written as —

1Iog x+1
2 0910

E alogmxloga57 3Iog10 x-1 _ 9 2

log,, x
or g [a'oga 5) = 3% % 3714 3lo%0 X 3

or 2 599 X = 31090 X (1+3J = 10 glous, x
5 3 3

Q.7

Sol.

Q.8

Sol.

Q.9

or 1 510050 X — 1 3100 X
52 32
or 5(Iog10 xfz) — 3(Iog10 x72)
since base are different so it is true
logipx—-2=0
= logyeX = 2, = X = 10* = 100 Ans.

Find x satisfying the equation

log? (1+ i) +log? (1— i)
X X+4

2
=2log?| —— -1
J (x—l )
L.H.S.

2 X+4 2 X
log ( . j+|og [x+4j

X
= 2 log? (“4] )
X
R.H.S.
2log? 2% (2
x-1
from (1) & (2)
X+4 _3-Xx
= or
X x-1 -X
=x’=20rx*=6
x=%+2, %6
for log defined x = —+/2 , —/6
SOX= \/E, J6 Ans.

If 4* + 9% = 10°, where A = logy¢4, B = logs 9
and C = l0g,83 then find x.

4" + 9° = 10° where A = log;e4, B = logs9,
C =log,83.

= 4I09164 +9I0g39 :1ologx83

- 41/2 + 92 - 83IogX10

- 831 — 83Iogxlo

=log,10=1

=x=10

Solve the following inequalities

Edubull
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Sol.

Q.10

Sol.

Q.11

M—r st o5
1+log x 1-log x
.. 1 1
(ii) <
log4[(x +1)/(x +2)]  log ,(x +3)
(i) —= 1l

+ >
1+log x 1-log X

N 1-log x +1+ log x > 9

1—Iogzx

:;2 >1=1-log?x<1
1-log“ x

= —log’x<0= x<1
)1+logx=#0= logx=-1

= x#10"'= x#1/10=0.1
(2)1+logx>0= x>0.1
3)1-logx#0= logx=1= x=10
4 1-logx>0= logx<l= x<10
x e (0.1,1) U (1,10) Ans.

Solve the inequality

2

X° +6X+9
og; ———————<—log, (x+1
g% 2(x+1) gz( )

(x+3)2
2% (x11)

+log, (x+1)<0

=log, * (x+3)*log o2 2 log , 1 (x+1) Hogy(x+ 1)< 0

=-2log, (x+3) + log , 2 +log, (x +1) + log, (x + 1) <0

= 2logy (x+1)-2logy (x+3)+1<0
= log, (x + 1)>—log, (x +3)* < -1

X2 +2x +1

<1
x216x+9 2

=X _-2x—-7<0
_, 2EV4+28 V;+28 =2+ J32=(1% 8)

XxX>-1 x>-3
X>-1&x<1+242
-1,1+2+2)

1
Iog10

Solve the inequality x °*.log, x <1

Sol.

Q.12

Sol.

Q.13

Sol.

Q.14

Sol.

x'ogxlo.loglox <1 = 10. log,y x<1
= log;gx < % for log defined x > 0

= 0<x< 10M10

0<x< 10 Ans.

— x < 10%/10

log; (x—1)+log; (Xx+1)
3 3

+log 15 (5 —x) < 1 solve for x.
log ;1 (x—1) + log s (X+1)+ log /2 (5-X) <1

= —logs(x—1)—logs (x + 1) +21logzs (5-x) <1
= —[logs (x— 1) + logs (x + 1)] + logs (5 — x)° <

= —logs (*— 1) + logs (5 —x)*< 1
5-x)2 5-x)2
O
=x+5x-14>0 =x(X+7)-2(x+7)>0
=>X+7)(Xx-2)>0 =>x>2&x<5

= Xe(2,5)

<1 <3

= logs

Solve (090 osox*+1 5 1000

(e X)2—|0910X3 +1>1000

put logip X =t and take log of both sides

£_3t+1> log, 103= 210910 _ 3
log x t

ortt —3¢+t—-3>0

or (t +1) (t—3)>0 Lt>3

or logyo x >3
or x > 10° = 1000
.. X € (1000, o) Ans.

If log;p2 = 0.3010, logy3 =0.4771. Find the
number of integers in

(|) 5200

(i) 6" &

(iii) the number of zeros after the decimal in 3%
(|) 5200

=200 |09105 =200 |Oglo % =200 [1 - |0910 2]
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=200 [1 - 0.3010]

= =X-y
=139.8 X+y
2 2 _
- No. of integers = 139 + 1 =140 =>x -y =0
S X=ty (D)
(i) 67 L
+ = —
=15log 6 log, X+ log, ¥ 2
=15(log 2 + log 3] = log, Xy = %
=15 [0.3010 + 0.4771]
=xy=+2
=11.8065
_2 5
. No. of integers = 11 + 1 =12 =YY= ()
Q.15  Solve the equations from(1) & (2)x=% ﬁ
X

(i) Ix-4[-[x+4[=8

2 _ —
(i) [x=3]+[x+2]-|x-4|=3 =>x=£42, =x=%42

(iii) 8x2+ |~ x| +1>0 O x>y) ~x=42,y=1Ans.
(iii) (= 00, ) y
Q.16  Solve 21x+1l_2x=|2x_1| +1 :>(Iogzx+log2y)(logzx—logzy):3
Sol. Cﬁasiall x<-1 = log3x—log3y=-3 ...(1)
2()( )_2X:_(2X_1)+1 , ,
=20 D=2l - _(x+1)=1 logsx+logsy=5 ...(2)
=>x=-2 W+@=
Casell : -1<x<0 2
2x+l_2x:1_2x+1 2|092X:2
=>2"=2l=x+1=1=x=0 = log3 x =1, = log,x=+1
.. X = 0 does not satisfy the condition,
.. x=0is not a root :>x:2,1
Case Ill: x>0 2 :(2,4),(3% Ans.
X=X 141 =X =22 y=al 24
= 21 = 2** L true for x > 0 4

SLoX=—2&X2>20Ans.

Q.17  Solve the following systems of equations: Passage based objective questions

(i) 2108, (<+Y) = gl0gs (x-) Passage-1 (Q.18 to Q.20)

. In comparison of two numbers, logarithm of
log, x + log, y = 5 smaller number is smaller, if base of the
logarithm is greater than one. Logarithm of
(i) log, xy . log, X - _3 smaller number is larger, if base of logarithm is
in between zero and one. For example log,4 is
logZx +log2y =5 smaller than log.8 and log;.4 is larger than

. log  (x+y) log, (X-Y) 1G22 8. . . .
Sol. (i)2 2 =575 On the basis of the above information,

answer the following questions:
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Q.18 Identify the correct order:
(A) log26 < logs8 < logs6 < logs6
(B) log,6 > logs8 > logs6 > 109,46
(C) logs 8 > log,6 > logs6 > log,6
(D) logs8 > log,46 > logs6 > log,6
Sol. [B] logz6 = log6 6 ; logs6 = - logh6. ; 10946 = log6
lo log 3 log 4
IogZ<Iog3<Iog4
Hence, log,6 > logs6 > log46
also logs8 > logs6
also log,6 > 2 and logs8 < 2
so log,6 > logs8
Q.19 10Qy2040is
(A) greater than one
(B) smaller than one
(C) greater than zero and smaller than one
(D) None of these
Sol.[B] 10012040 = —l0g»040 <0

Q.20  logys (X —1) < logy4(3—X) is satisfied when
(A) x is greater than one
(B) x is greater than two and smaller than 3
(C) x is smaller than three
(D) insufficient information

Sol.[B] x-1>0= x>1
3—-x>0= X<3
X=1>3-X=22X>4=x>2
Hence, x € (2, 3)

Passage-2 (Q.21to Q.23)

24-2x — x>
Let f(X) = IOg[ZS—ij (T)
16

On the basis of above information, answer
the following:
Q.21  The values of x for which the

25-x?
J(X) % Iogsecz(&s) T >0

(A) (-3,3)

(B) (-1 V11, 3)

(C) (-3, -1+ V11)

(D) (-5-11,-1+4/11)

Sol.[C] Iog = (24 2X =X J

25— x?2
% Iogsecz(S.S){ 16 J >0

| 25— x?
= 1og secz(8.5) 16

—sec’85>1
25— x2

hence >1

x*<9 = 3<x<3

24— 2% — x?
| ————1(>0
X ] 14

also log 25
[ 16

24— 2% — x?
14
x> +2x—-10 <0

X e (-1-11,-1+ VA1)

AW

>1

—1-11 ~1+411
(-3, -1+ J11)

2
Q22 |If (251_6)( ] € (0, 1) then values of x for which

f(x) > 1 will be
(A) G4 (B) (-5,-3)
(€) (3,9) (D) (-6,3)v (3.4
(24-2x—x?)
Sol. [A] log ., ~——— "7 >1

2516 14

0< 25-x2 <1
16
24— 2x —x?2 - 25—x2
14 16

192 — 16x — 8x* < 175 — 7X*
X’ +16x —17>0
25— x2
16

0< <l x>1,x<-17 ..()
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2
1< X2 ~16<x?-25<0
16
9<x*<25
_ _ 2
222X 50 xe(5 -9 U@E 5
14
-(2)
X*+2x—24<0
(x+6)(x-4)<0
6<x<4 .3

Solving (1), () & (3); xe€(3,4)

2
Q23 |If (25 X J > 1 then values of x for which
f(x) > 1 will be-
(A) (-3,0) (B)(3,1)
(€)(=3,2) (D) (-3,3)
2
sol[B] 2=X 51— 3<x<3
2 2
24 -2X —X S 25-x — 2 +16x—17<0
14 16
-17<x<1

solving, x : (-3, 1)
Passage-3 (Q.24 to Q.26)

Given that N =7'09:0%00

A= 2Iogz4 +3logz4 +4I0922 74I0923

D = (logs49) (log;125)

Then answer the following questions .
(using the values of N, A, D)

Q.24 If logp D =a, then the value of logg12 is
(in terms of a)
1+3a 1+2a
A B
(A) & (B =
1+2a 1+3a
C D
©) 2 (D) 2
L1097 900
Sol.JA] N = 70990 = 72 =130

A= 2Iogz4 +3Iogz4 +4I0922 _4I0923
=4 + 3'0924 +473|ng4 - 8

2log 7 9 3log5 _5

D=(l 49) (log;125) =
(logs 49) (log;125) log5 log 7

Q.25

Sol.[A]

Q.26

Sol.[B]

IogAD=a:I0986=a:IOL6 =a
log 8
log2+log3 N log 3 —3a_1
3log 2 log 2

log 3
logs12 = log12 _ 2log2+log3 - log 2
log 6 log2+log3  ;, log3
log 2

2+3a-1 _ 3a+l
1+3a-1 3a

If the value obtained in the previous question is

1+ma

then choose the correct option.

(A) logym< logy, N = log, N

(B) logym < log, N < log,, N

(C) log, N< logym < log, N

(D) logmy N < logy m = log, N

m=n=3

logym = logso3

logmN = 109330 = log,N

The value of

log;, \IN+A+D+m+n|-logs2is -
(*-)

(A1 (B)2

€3 (D) 4

log AN IN+A+D+m+n|—logs2
(")

logs(50) — logs2 = |ogs(%j =2
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EXERCISE # 4

Old IIT-JEE questions |

Q.1

Sol.

Q.2

Sol.

If logos (X —1) < loggeg (X —1), then X lies in the

interval- [11T 1985]
(A) (2, ) B)1.2)

(C) (-2,-1) (D) None of these
[Al

l0go3(x —1) < log (0.3)? (x-1)

for log to be defined
X-1>0=x>1

= logos(x—1) < % logos(x —1)

= 10go.3(X — 1) < logo a(x — 1)

= (x—1)> (x— 1)
= (x—1)*>(x-1)

= (X-12?-(x-1)>0
=>Kx-1)(x-1-1)>0
=>xX-1)x-2)>0
=>X<1 or x>2

= .. X>2 Sol.
= X €(2, o)

Q.3

Solve for x the following equation:
logoxs3)(6X° + 23x +21)
= 4 — logaxs7)(4X° + 12x + 9)
[11T 1987]
The given equation is
logexsa) (6X° + 23x + 21) = 4 — l0gaxs7
(4x% + 12x + 9)
= l0gxsa) (6X° + 23x + 21) + log (37
(4x* +12x +9) = 4
= l0gaxr) (2% + 3) (3% + 7) + logar) (2x + 3)° = 4
= 1+ logexs) (3X + 7) + 2 logewr (2x +3) =4
[Using log ab = log a + log b and log a" = n log a]

= 10g(oxse) (BX + )+ ——2 =3

0g (2.3 (3X +7) B

a

a Q4
Letlogexs) Bx +7) =y -(1)

[Using log? = ! ]
lo

:y+2:3 Sol.
y

=y -3y+2=0
=>y-1)(y-2)=0=>y=12

Substituting the values of y in (1), we get
1000y (3X +7) =1 and  logpys) (3X +7) =2

=3x+7=2x+3 and 3x+7=(2x+3)

=x=-4 and 4x°+9x+2=0
=>x=-4 and (x+2)(4x+1)=0
=x=-4 and x:—2,x:—%

As logyx is defined for x > 0 and a> 0 (a # 1),
the possible value of x should satisfy all of the
following inequalities :
= 2x+3>0 and
Also 2x+3#1 and

3X+7>0
X+7#1

Outofx:—4,x:—2&x:—% only x =—

Nl

satisfies the above inequalities.

So only solution is x = — % \

Solve the following equations for x and y:
109199 X + Y| = 1/2, log,qy — 10944 | X | = 109,504
[REE 1996]

_1
logg X + Y| = 2

= |x +y| = 100" = 10
and logioy — 10910 | X | = 1091004

y _1 _
=lo —— = 2100104 = l0g142
910|X| > J10 J10
y _ _
> — =2=y=2|X]|
[x]

S x+21x|=10(x>0)
= 3x=10=>x=10/3
Xx<0|x-2x|=10

=|-x|=10

=x=-10

=102
3 3

& x=-10,y=20Ans.

Find the set of all solution of the equation
M — 2yl =2y-1+1 [T 1997]
Casel:

y<0 27V (—@ '-1)=2"1+1
=2+t 1=t
n27=2=y=-1

=y =—1which is true.
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Q5

Sol.

Q.6

Sol.

Case Il :
O<y<1,2Y—(-(Y'-1)=2r1t+1
2Y=2=y=1whichisnottrue. ®0<y<1.
Case Il

y>1

Y@ tay=21t+1

L2Y=22 ' =forally>1

ye{-1}UIL «)

Find the no. of solution of

log, (x—1) =log, (x—3) [11T-2001]
(A)3 (B)1

(€2 (D)0

[B]

log, (x—1) = log, (x —3)
= log,> (x—1) = log, (X —3)

= % log, (x—1) =log, (x —3)

= log, /(x-1) = log, (x - 3)
For log defined x—1>0&x-3>0

=>Xx>1&x>3
=x>3
Jx-1=x-3
—=x-1=(x-3)
=X —7x+10=0
=>X-2)(x-5)0
=>X=2&Xx=5
®x>3 .. x=2(Rejected)

.. X =5s the reqd. solu.

.. Number of solution is one.

The set of all real numbers x for which
X2—|X+2|+x>0,is [11TSc.-2002]
(A) (o0, -2) U (2, %)

(B) (-0, — V2) U (V2 , )

(C) (o -1)u (L x)

(D) (v2, )

[B]

X2—|x+2|+x>0

ifx+2>0

X —(X+2)+x>0

=X -X—2+Xx>0

=X -2>0

=x>2

= x>+ 42

Q.7

Ifx+2<0

X2+ X+2+xX>0
=X +2x+2>0

= D <0, no real roots

LXe (o, —2)U (V2 , )

Let (Xo, Yo) be the solution of the following
equations
(202 = (3y)"?
3)\nx - 2)\n y
[T 2011]

1
©35 (D6

Then Xq is

1 1
A) & ® 3

Sol.[C] (2x)M"?% = (3y)\"3

A2(An2+xnx)=An3(An3+A\ny)
AN 2. A0 X —An3Any=(An3)%— (An 2)?

..... 1)
3>\nx:2my
AN X.An3=A\ny.A\n?2
an3
ANy=Ax — .. 2
y . )
Solving (1) & (2)
ANX=-Nn2= x:%
Q.8 The value of
1 1 1 1 .
6 + log 4- 4- 4- cee | IS
ﬁsﬁ\/ 3\/5\/ 32\ 32
[T 2012]
1 1 1
Sol. Letx= [4- 4-— 4-
\/ 3\/5\/ 321 32
1
2
X'=4- — X
32

W2 xP+x-1242 =0
. ~1+y1+4.3J2.12.2

672
Lo l+l7 8
6v2 32

4 3)*
6+ |Og3/2 (5) =6+ |Oggl/z (Ej =6-2=4
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EXERCISE # 5

Q.1

Sol.

Q.2

Sol.

Solve log, (x—1) — log 5 JIx+3

= logg (x —a)® + logy;, (X—3)

log, (x— 1) —log > (X +3)"* = log 3 (x — a)° +
log,1 (X—3)

= loga(x — 1) — loga(x + 3) = logx(x — a) —

log (x - 3)
:>Iogzx—_1 = log, 2 =2
X+3 x-3
x-1 _ x-a

Xx+3 x-3
=x*—4x+3=x"+(3-a)x—3a
=>{(B3-a)+4}x=3(a+1l)

_ 3@+l _ 3(a+l)
" 3-a+4  7-a
_ 3a+3
C 7-a
andx = ¢ fora ¢ (3, 7) Ans.

=X

fora e (3,7) Ans.

Solve for x,
logg,, logg (X2 + 7) + log,, 109y, (X% +7)1= -2

1
= logg, [(g log, (x?+ 7)] +
1
logy, [ log, (X2 +7)]= -2
n
(C) log , a"= o log a)

log,, > (x* +7)" = _—; log, (X* + 7)

Let log, (X* +7) =t
= xX+7=2'

1 1
=109, (§ t) + log,, (E t)=-2

ol

+logu % +logi, t=-2

IogE
4
logt—log 3 1
= ———=— +logy, —+logypt=-2
log3—log 4 0112 > Q112
log t log 3 1 logt _

- IogB—2IogZilogB—2I092 IogZ_
log2-log3+2log 2
(log3-2log 2) log 2
log 3
log3—2log 2

. logt

logt(3log2—-1log3) _ 6log2-2log3
(log3-2log 2)log 2 - log3-2log2
s logt=21log2=log2?=log 4
Lt=4, X +7=2'=2"=16=x"=9
= X=x 3 Ans.

Q.3  Fora<0 determine all real roots of the
equation x2 —2a |x —a| — 3a2 = 0.

Sol. x?2-2alx-al-3a2=0
Casel:
Whenx>a= (x—2a)>0
x*—2a(x-a)—-3a°=0=>x"—2ax—a’=0
x=a(l+42)
x—a=ta+2
® a<0given,
LX—a=—a+2 =+ve
Since x =a (1 — +/2 ) satisfies the condition
Case Il :
Whenx<a .. i.e.x—a<0
x*+2a(x—a)—3a°=0=x*+2ax—5a’=0
~x=a(1%6)
.'.x—a:a(—Zi\/E):—ve
0®a<0, .. x-a=(-2++6)

. rootsarex=a(1— +/2),a(-1+ +/6) Ans.

Q4 Solve the following inequalities
i —XL o
log;(9-3*)-3
(ii) log e (X2 —3x+2) +1<0.
(iii) log 3, (X*—25x+1)>0
x2+1
Sol. () — XL <1
log;(9-3%)-3
_x-1
log5(9-3%)-3
X
- x—-1-log3(9-3")+3 <
log3(9—-3*)-3
= Xx+2-logz (9 -3
(ii) log,s (X2 —3x +2) +1<0.
= logys (X2 —3x+2)<-1

= x2-3x+2>(1/6)*
=x2-3x+2>6
=x2-3x-4>0
=>Xx-4)(x+1)>0

1<0

0
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Q5

Sol.

Q.6

Sol.

Q.7

Sol.

Q38

1 4
X € (-0, -1) U (4, )

Solve the equations
2_
(|) |X _3|3X 10x+3 =1

. | x? —4x | +3
i) log, . &—~1 2
(1) log, X?+|x—5|

(i) x=2, 4 1/3

o [+

a? +b? +¢c?
ab+bc+ac
(where a, b, c € R, ab + bc + ac = 0), then -
(A)E>1foralla, b, c
(B)E>1lifab+bc+ac>0
(C)E<-2foralla, b, c
(D)E<-2ifab+bc+ac<0
[B.D]
_ a?+b%+c?
ab+bc+ac
O (@a+b+c)=a?+b*+c?+2(ab+bc +ca)
a+b*+c?+2@b+bc+ca)=0
_ a? +b? +c?
ab+bc+ac
S E<-2ifab+bc+ca<0
®a’+b*+c’>ab+bc+ca
2

>0

LetE =

2-2

a2 +b2+c

- >1
ab+bc+ac

The equation || x — 1 | + a | = 4 can have real
solutions for x if a belongs to the interval

(A) (0, 4) (B) (0, —4)
(C) (4, +0) (D) [4. 4]
[A, B, D]

[|x-1|+a|=4
= |x-1|+a=%4
= |x-1|=t4-a = |x-1|=4-a a<4
=>|x-1|=4-a or|x-1|=-4-a
a e (—x,4)

[x-—1|=4-a or |x-1|=-4-a
4 —a & —4 —ashould be positive
4-a>0 -4-a>0
a<d;ae (o 4)&4d4+a<0,a<-4

ae (—ow,-4)
ae(—o,4)

The system of equations [x] + |y| = 1,
x2 +y2 = a2 will have-

Sol.

(A) four solutions ifa=1
(B) two solutions if a = 1/2

(C) eight solutions if L <a<l

J2
(D) All above
[AC]
[X] + y] = 1 represents a square
x2 + y2 = g2 represents a circle

AY
(0, a)

ah
(a,O)\\ﬁ

if a = 1, then No. of solutions is 4
A

@0) X

AN
N

(0! - 1)

(71 ’ O)

1
If a= —, then there is no solution

\
(0,1)

2
4/2,0/ -\(0,1/2)

1.0) kj (1.0)

0,1/

0.-1)

if % < a < 1. then there is 8 solutions

A

e
A\

\ X
/
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ANSWER KEY

EXERCISE # 1

Qus. 1 2 3 4 5 6 7 8 9 1011111213 | 14| 15| 16| 17| 18| 19| 20
Ans. | B C A B D A B C A B B A B B C A C A
Qus. | 21
Ans. | A
22. (i) log;3 (i) logs11 (iii) logs5 (iv) logsll (v) logy,1/3 (vi)logs5  23.(C) 24. (B)
EXERCISE # 2
Qus. 6 7 8 9 10 11 12 13 14 11516 17 (18] 19
Ans, B B C D D [ABCD|CD| AB|ABC| AC|ACD| ABC | BCD B |A|D| BJ|A]| B
20 A>P;B->RS; C>Q;D-P 2. A5>Q;B—>S; C»P; DR
22. (i) 1 (ii) 1 23.x=2,4,8
24. 1
EXERCISE # 3
1L @) 2 (i) 1 ()7 + ﬁ 2. ()6 (i)-14 ()0 (iv)9
3. 25/2 4, (i) 16 or —4 (ii)5
5. x=1 6. x =100
7. x=+2 or J6 8. x =10
9. (i) (0.1, 1) U (1, 10) (i) (- 1, ) 10. (-1,1+242)
11.  0<x<Yio 12. (2,5) 13. (1000, )  14. (i) 140 (ii) 12 (iii) 47
15. (i) (o0, — 4] (ii) (-0, ) (i) -6, 2 16. -2, [0, =)
17 ()x=+v2,y=1(i)x=2,y=4,x=1/2,y=1/4 18. (B)
19.  (B) 20. (B) 21. (C)
22. (A 23. (B) 24. (A)
25.  (A) 26. (B)
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EXERCISE # 4

1 (A) 2. x=- % 3. (x ) :(%2—3?} . (-10, 20) 4. ye{1}U[L )
5. (B) 6. (B) 7. () 8. 4
EXERCISE #5
(3a+3j _
1. - forae (3,7), ¢ forae (3,7) 2. Xx=1%3

3. a(l-+2 ),a(-1++6)

4. () [l0g309,2) (i) (-0, ~1) U (4, + o) (iii) {O, 3-;/3 j g B | 3+2J§ ]
5. () x=2,4,13 (i) (—w,—é}u{%i} 6. (B, D) 7.(A B, D)

8. (A, C)




