Chapter

Logarithms, Indices and Surds, Partial

Logarithms
Introduction

“The Logarithm of a given number to a given base
is the index of the power to which the base must be
raised in order to equal the given number.”

If a>0and =1, then logarithm of a positive

number N is defined as the index x of that power of 'a'
which equals N ie.,

log, N = xiffa” =N=d%"=Na>0a=land N >0

It is also known as fundamental logarithmic
identity.

Its domain is (0,0) and range is R. a is called the
base of the logarithmic function.

When base is 'e' then the logarithmic function is
called natural or Napierian logarithmic function and
when base is 10, then it is called common logarithmic
function.

Characteristic and mantissa

Fractions

(2) log, b.log,a=1 = log, b=

log, a

1
(3) log, a=log, a. log, bor logcazM
log, ¢

(4) log,(mn)=log, m +log,n
(5) loga[ﬂ)ﬂogam—logan
n
(7) alogam =m

(6) log,m" =nlog,m

(8) loga(ljz—logan (9) log 4 n:llogan
n a Y]

(10) log , n” :%logan » (B#0)
(11) a"t<® =p"&* | (@,b,c>0and c=1)

Logarithmic inequalities

(1) The integral part of a logarithm is called the
characteristic and the fractional part is called

mantissa.
log,, N =integer + fraction (+ve)
{ {

Characterstics Mantissa

(2) The mantissa part of log of a number is always
kept positive.

(3) If the characteristics of log,, N be n, then the
number of digits in N is (n+1).

(4) If the characteristics of log,, N be (- n) then

there exists (n - 1) number of zeros after decimal part
of N.

Properties of logarithms

Let m and n be arbitrary positive numbers such
that a>0,a=1, b>0, b#1 then

(1) log,a=1, log,1=0

WIf a>1,p>1 = log,p>0
(2)If 0<a<l,p>1 = log,p<0
NIfa>1,0<p<l = log,p<0
@If p>a>1 = log,p>1
B)Ifa>p>1 = 0<log,p<1
(6)If 0<a<p<l = O<log,p<l
(DIfO0<p<a<l = log,p>1

a>mb, if m>1

(8) If log,,a>b =
a<mb, if 0<m<1

a<m®, if m>1
(9) log,a<b =
a>mb, if 0<m<1

(10) log,a>log,b = a=b if base p is positive

and >1 or a<bif base p is positive and < 1 i.e,
O<p<l.
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In other words, if base is greater than 1 then
inequality remains same and if base is positive but less
than 1 then the sign of inequality is reversed.

Indices and Surds

Definition of indices

If a is any non zero real or imaginary number and
m is the positive integer, then d" =a.a.a.a......... a (m

times). Here a is called the base and m is the index,
power or exponent.

Laws of indices

(1) a® =1, (@=0)

m

(2) a” =L, (a=0)
a

(3) a"""=a"a", where m and n are rational

numbers

(4) a""”z—n, where m and n are rational

numbers, a#0
(5) (am)n :amn

(6) ap/q _1 a’

(7) If x=y, then a' =d’,but the converse may not
be true.

For example : (1)° =(1)®, but 6 =8

(i) If a=+l,0or 0, then x=y

(ii) If a=1, then x,y may be any real number

(iii) If a=-1,then x,ymay be both even or both

odd

(iv) If a=0,then x,y may be any non-zero real
number

But if we have to solve the equations like
LI = [f0)17 then we have to solve :

(a) fo=1 (b) fx)=-1

(c) f(x)=0 (d) @(x)=Hx)

Verification should be done in (b) and (c) cases

(8) a".b™ =(ab)" is not always true
In real domain, Jab = J(@b), only when a¢>0,b >0

In complex domain, Jarlb = \/@ , if at least one of
a and b is positive.

(9) If a* =b" then consider the following cases :

(i) If a=+b,then x =0

(ii) If a=»b #0,then x may have any real value

(iii) If a=-b, then x is even.

If we have to solve the equation of the form
P =[g(x)i.e., same index, different bases, then
we have to solve (a) fx)=gx), (b) fx)=-gx),
(c) ¢x)=0

Verification should be done in (b) and (c) cases.

Definition of surds

Any root of a number which can not be exactly
found is called a surd.
Let a be a rational number and n is a positive

integer. If the n" root of x i.e., x'/"is irrational, then it

is called surd of order n.

Order of a surd is indicated by the number
denoting the root.

For example, /7,39,(11)*/°,4/3 are surds of second,
third, fifth and n™ order respectively.

A second order surd is often called a quadratic
surd, a surd of third order is called a cubic surd.

Types of surds

(1) Simple surds : A surd consisting of a single
term. For example 2\/5,6\/5_,\/5 etc.

(2) Pure and mixed surds : A surd consisting of
wholly of an irrational number is called pure surd.

A surd consisting of the product of a rational
number and an irrational number is called a mixed
surd.

(3) Compound surds : An expression consisting of
the sum or difference of two or more surds.

(4) Similar surds : If the surds are different
multiples of the same surd, they are called similar
surds.

(5) Binomial surds : A compound surd consisting
of two surds is called a binomial surd.

(6) Binomial quadratic surds : Binomial surds
consisting of pure (or simple) surds of order two i.e.,

the surds of the form a\/Zic\/E or aib\/z are called
binomial quadratic surds.

Two binomial quadratic surds which differ only in
the sign which connects their terms are said to be
conjugate or complementary to each other. The
product of a binomial quadratic surd and its conjugate
is always rational.

For example: The conjugate of the

2«/7+5\/§is the surd 2\/775\/5.

Properties of quadratic surds

surd

(1) The square root of a rational number cannot be
expressed as the sum or difference of a rational
number and a quadratic surd.

(2) If two quadratic surds cannot be reduced to
others, which have not the same irrational part, their
product is irrational.

(3) One quadratic surd cannot be equal to the sum
or difference of two others, not having the same
irrational part.

(4) If a+\/Z=c+\/Z, where a and c¢ are rational,
and \/E\/E are irrational, then a=c and b=d .

Rationalisation factors

If two surds be such that their product is rational,
then each one of them is called rationalising factor of
the other.
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Thus each of 24/3 and V3 isa rationalising factor
of each other. Similarly V3 +v2and V3 -2 are
rationalising factors of each other, as
/3 +V2)&/3 —=+/2)=1, which is rational.

To find the factor which will rationalize any given
binomial surd :

Case I : Suppose the given surd is Ha —p

Let ¢!’ = x,b"’9 = y and let n be the L.C.M. of p and
qg. Then x"and y" are both rational.

Now x" —y"is divisible by x —y for all values of n,
and x" —y" =(x —)E" + 2"y + "7y 4L+,

Thus the rationalizing factor is

xnfl n-2 n=3_2 n—1

+x" "y +x"7y° +...+y" and the rational product

is x" —y".
Case II : Let the given surd be Ya +4b .

Let x,y,nhave the same meaning as in Case I.

(1) If nis even, then x" —y"is divisible by x + y and

X =y =+ AT =y A X"y — =y

Thus the rationalizing factor is
o x" 2y +x" 32— —y"' and the rational product is
x"=y".

(2) If n is odd, x"+y"is divisible by x+y and
XY =+ AT =" Py Ly

1 2

Thus the rationalizing factor is x" —x" "y +....

n-2 n-1

—xy""“+y"" and the rational productis x" +y".

Square roots of a +Vb and a + Vb + V¢ + Vd
where \b , V¢ , Vd are Surds

Let \/(a+\/z :\/;+\/_, where x,y>0 are rational

numbers.
Then squaring

a+\/Z:x+y+2\/;\/;

= a=x+y, \/Z=2\/;:> b=4xy

both sides we have,

So, x—y)? =(x+y)? —4xy=a’-b

After solving we can find x and y.

Similarly square root of a- Jb can be found by
taking \/(a—«/z :\/_—\/;, x>y

To find square root of a + Vb + Vc + Vd :
Let (a+vb +e +vd) =vx +fy +¥Z,(x,y,z>0) and
take \/(a+\/2—\/_—«/2):«/;+\/;—«/2. Then by

squaring and equating, we get equations in x, y, z. On
solving these equations, we can find the required
square roots.

(1) If @ -bis not a perfect square, the square root
of a++b is complicated i.e., we can't find the value of

(a+ «/Z) in the form of a compound surd.

I =)

1[(a+\/z :\/;+\/;,x>ythen

(2) If
@-b)y=vx -y

(3) a+\/6: La+\/a2—b]+ [a— az—b]

2 2

2 2

) a—\/@: [a-hlaz_b]_ [a— /az—b]

(5) If a is a rational number and \/Z\/:\/Z are
surds then

) \/a+\/Z+\/Z+\/Z:\/E+\/E+\/E
4c Nd4d Vab
(i) \/a—«/;—«/z+\/z=\/E+\/E+\/E
4c Nab Vad
(iii) \/a—\/Z—\/?ﬂ/Z:\/E_\/E_\/E
4d Vac V4b
Cube root of a binomial quadratic surd
If (a++vb)"?=x+,Jythen (@—vb)** =x—.fy, where

a is a rational number and b is a surd.

Procedure of finding (a++b)"?is illustrated with
the help of an example :

Taking (37 —30~/3)"/* =x + /y we get on cubing both
sides, 37 — 30\/5 =x>+ 3xy —(3x32 +y)\/;
X +3xy =37

Gx2 + )y =303 =15412

As \/g can not be reduced, let us assume y=3 we
get 3x? +y=3x>+3=30. .x=3,

which doesn't satisfy x* +3xy =37 .

Again taking y =12, we get 3x2+12=15, ..x=1

x =1,y =12 satisfy x* +3xy =37
2337303 =1-V12 =1-23

Equations involving surds

While solving equations involving surds, usually
we have to square, on squaring the domain of the
equation extends and we may get some extraneous
solutions, and so we must verify the solutions and
neglect those which do not satisfy the equation.

Note that from ax =bx, to conclude a=»bis not
correct. The correct procedure is x(a—b) =0 i.e. x =0 or

a=b . Here, necessity of verification is required.

Partial Fractions

Definition
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, where f(x) and

An expression of the form RiCY)
g(x)

g(x) are polynomial in x, is called a rational fraction.

(1) Proper rational functions : Functions of the

form %, where f(x) and g(x) are polynomials and
8g(x
g(x)# 0 ,are called rational functions of x.

If degree of f(x) is less than degree of g(x),then
f)
8(x)

(2) Improper rational functions : If degree of f(x)

is called a proper rational function.

is greater than or equal to degree of g(x), then _fEx; is
8gx

called an improper rational function.

(3) Partial fractions
function can be broken up into a group of different
rational fractions, each having a simple factor of the

Any proper rational

denominator of the original rational function. Each
such fraction is called a partial fraction.

If by some process, we can break a given rational
M
8(x)
denominators are the factors of g(x),then the process
of obtaining them is called the resolution or

function into different fractions, whose

decomposition of % into its partial fractions.
8g(x

Different cases of partial fractions

(1) When the denominator consists of non-
repeated linear factors : To each linear factor (x —a)

occurring once in the denominator of a proper
fraction, there corresponds a single partial fraction of

the form

, where A is a constant to be determined.
X —a

If gx) = (x—a)x—-a)x—as).._x—a,), then we

A A A
assume that, S _ A +—2 4. 4+
gx) x-a x-—a,

where A, A, A,
determined by equating the numerator of L.H.S. to the
numerator of R.H.S. (after L.C.M.) and substituting

....... A,are constants, can be

(2) When the denominator consists of linear
factors, some repeated : To each linear factor (x - a)
occurring r times in the denominator of a proper
rational function, there corresponds a sum of r partial

fractions.
Let g(x)=(x—-af(x—a)(x —ay).....(x—a,). Then we
assume that

SO _ A LA

+ e
gx) x-a (x- a)2
A, B, B,
+ k +—+...... +
(x-af  (x-a) (x—a,)

Where A, A,,....., A, are constants. To determine

the value of constants adopt the procedure as above.

(3) When the denominator consists of non-
repeated quadratic factors : To each irreducible non
repeated quadratic  factor ax® +bx +c, there

. . Ax +B
corresponds a partial fraction of the form 2x—+,
ax” +bx +c

where A and B are constants to be determined.
Example :
4x%+2x+3
(Z+4x190 D +3) 1214249
(1) px+q _ —q patq pa+q

xX(x—a) ax? a’x a*(x —a)
patq

(2) px+q _ q q
X az(x—a) a()c—a)2

Ax +B C D
+ +
x—2 x+3

+

x(x — a)2 a®

pa’ - gx
az(x2 + az)

px +q q
3 -1
x(x2 + az) a’x
(4) When the denominator consists of repeated
quadratic factors To each irreducible quadratic
factor ax” +bx +c¢ occurring r times in the denominator
of a proper rational fraction there corresponds a sum
of r partial fractions of the form.
A x + B, A,x + B,

ax® +bx +c (ax2 +bx +c¢)?

Ax+B,

(ax® +bx +c¢)

where, A’s and B’s are constants to be determined.

Partial fractions of improper rational functions

If degree of f(x) is greater than or equal to degree

of g(x), then @ is called an improper rational
8
function and every rational function can be

transformed to a proper rational function by dividing
the numerator by the denominator.

We divide the numerator by denominator until a
remainder is obtained which is of lower degree than
the denominator.

i.e.,M = Q(x)+@ , where degree of R(x)< degree of
8(x) g(x)
g(x).
3
For example, — is an improper rational
x"=5x+6
function and can be expressed as (x + 5)+129x—_30
x°=5x+6
which is the sum of a polynomial (x +5) and a proper
rational function 129)6—_30
x°=5x+6

General method of finding out the constants

(1) Express the given fraction into its partial
fractions in accordance with the rules written above.

(2) Then multiply both sides by the denominator of
the given fraction and you will get an identity which will
hold for all values of x.

(3) Equate the coefficients of like powers of x in
the resulting identity and solve the equations so
obtained simultaneously to find the various constant is
short method. Sometimes, we substitute particular
values of the variable x in the identity obtained after
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clearing of fractions to find some or all the constants.
For non-repeated linear factors, the values of x used as
those for which the denominator of the corresponding
partial fractions become zero.

T Tips & Tricks

& The logarithm of a number is unique i.e., no
number can have two different log to a given
base.

log, a

log, a=1log, 10.log,,a or log,,a= =0.434 log, a

e

& If a is not rational, ’{/Z is not a surd.
& Remainder of polynomial f(x), when divided by
(x—a) is f(a). e.g., remainder of x?+3x—7,when

divided by x -2 is (2> +3(2)-7=3.

px+q _ patgq + pb+q
x—-a)(x—-b) x-a)a-b) G-a)(x-b)

& If the given fraction is improper, then before
finding partial fractions, the given fraction must be
expressed as sum of a polynomial and a proper
fraction by division.

& Some times a suitable substitution transforms the
given function to a rational fraction which can be
integrated by breaking it into partial fractions.

T Ordinary Thinking
Objective Questions

Logarithms

1. For y =log, x to be defined 'a' must be [IIT 1990]

(a) Any positive real number
(b) Any number

(c) =e

(d) Any positive real number # 1

2. Logarithm of 3234 to the base 242 is

(a) 3.6 (b) 5
(c) 5.6 (d) None of these

3. The number log, 7 is [IIT 1990; Pb CET 2002]
(a) An integer (b) A rational number

(c) Anirrational number (d) A prime number
4. If log, 2 =m,then log,, 28 is equal to [Roorkee 1999]

(@) 2(1+2m) (b) ”22’"
© —> (d) 1+m

1+2m

5.

10.

11.

12.

13.

14.

15.

16.

]

If loge[a;bj:%(logea+logeb), then relation

between a and b will be [UPSEAT 2000]
(@) a=b ®) a=2

2

b
(©) 2a=b (d)az;

Which is the correct order for a given number
a in increasing order [Roorkee 2000]

(a) log, a,log; a,log, &, log,, &
(b) log,, o, log; a, log, &, log, «
() log, alog, a,log, a,log; &

(d) log; a,log, &, log, a,log,, &

logab—log| b|=

(a) loga (b) log| 4|

(c) -loga (d) None of these
The value of +/(logjs4) is

(a) -2 (®) J4)

(c) 2 (d) None of these

The value of log, 4log, 5logs 6log, 71log; 8logg 9is
[IIIT Allahabad 2000]

(a)1 (b) 2

(© 3 () 4

log, log, V7(W7V7) =

(a) 3log,7 (b) 1-3log;7

(c) 1-3log,2 (d) None of these

The value of 810/°s3 427" % ; 3*"%7% 5 equal to
(a) 49 (b) 625

(c) 216 (d) 890

7 log[%) +5 log[%} +3 IOg(:_(l)j is equal to
[EAMCET 1990]
(a)o (b) 1
(c) log2 (d) log3
If log, 5 =aand logs 6 =b, then log, 2 is equal to
1 1

a b
@ St ®)
1
c) 2ab+1 d
(©) (d) 501
If log, x.logs k =log, 5.k # 1,k >0, then x is equal to
1
(a) k ®) -
5
(5 (d) None of these
If logs a.log, x =2,then x is equal to
(a) 125 (b) a*
(o) 25 (d) None of these

If a® +4b% =12ab, then log(a + 2b)is

1
(a) 5[loga+logbflog2] (b) log%+log%+log2
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

() %[loga+logb+4log2] (d)

1
E[loga—logb+4log 2]

If A=log,log,log, 256 +2log 5 2, then A is equal to

[WB JEE 1992]

(a) 2 ()3
(95 (d) 7
If log,, x =y, then log y, x° is equal to
(@ y? (b) 2y
3y 2y
o = a =2
() 5 (d) 3

If x=log,(bo),y =log,(ca),z =log.(ab), then which of
the following is equal to 1

(@) x+y+z

M A+ +A+y " +A+2)"

(c) xz

(d) None of these

If a=log,,12,b=log,, 24 and ¢ =log,s 36, then

1+abc is equal to [SCRA 2000]
(a) 2ab (b) 2ac

(c) 2bc (d) o

If a* =b,b” =c,c* =a,then value of xyz is

() o (b) 1

() 2 (d) 3

If log,,2=0.30103,log,,3 =0.47712 ,the number of

digits in 3% x2* is

(a) 7 (b) 8
(©9 (d) 10
' log ,(a)
(a) n(n+1)10ga2 (b) n(n2+ l)logza
2.2
(o) wmgza (d) None of these
The solution of the equation Ilog,log;

Wx2+5+x)=0

[UPSEAT 2000]

(a) x=2 (b) x=3

(c) x=4 (d) x=-2

log, 18 is

(a) A rational number (b) An irrational

number

(c) A prime number (d) None of these
logm((),H0,0l +0.001 +.....) |

The value of (0.05) is
1
(a) 81 (b) m
(© 20 @ —
20
If a, b, ¢ are distinct positive numbers, each
different from 1, such that

[log, alog, a—log, a]l+[log,blog.b —log, b]

28.

209.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Hlog, clog, ¢ —log,c] =0, then abc =

(a) 1 (b) 2

(o) 3 (d) None of these

If log,,27 =a,then log, 16 = [EAMCET 1990]
3-a 3-a

(a) 2. (b) 3.
3+a 3+a

(c) 4. 3-a (d) None of these
3+a

rf logx _logy 1082 01 which of the following

b-c c¢c—-a a-b
is true
[Karnataka CET 2004]
(@) nz =1 (b) xy’z° =1

(C) xh+c-yc-+uzu+h =1
The number of real values of the parameter k for
which real
coefficients will have exactly one solution is
(a) 2 (®) 1
(©) 4 (d) None of these

5

%(lﬂg 3X )2 +log3 x——

If x 4 =3 then x has

(a) One positive integral value

(b) One irrational value

(c) Two positive rational values

(d) None of these

If x =logs(1000)and y =log,(2058 )then

(d) xyz = x“y’z°

(log 4 x)* —log ¢ x +log,s k =0 with

(@) x>y (b) x<y
(c) x=y (d) None of these
If ! + > x, then x be
log; 7 log, m
(a) 2 (b) 3
(c) 3.5 @ =

If log”ﬁsinx >0,x €[0, 47],then the number of

values of x which are integral multiples of % is

(a) 4 (b) 12

(© 3 (d) None of these
The set of real values of x satisfying

log,,,(x* —6x +12)> -2 is

(@) (~2] (D) [2.4]

(c) [4,+0) (d) None of these

The set of real values of x for which
2 S i 5is

(a) (o, =) U@,+x) (b) (4,+x)

(©) (-1,4) (d) None of these

If logygs(x—1)=log,,(x—1)then x belongs to the
interval

(@) (1, 2] (b) (=o0,2]

(©) [2+) (d) None of these

The set of real values of x for which
log,, xt2 <lis
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(a) (—oo, —ﬂwo,wo) (b) B,mj

(©) (-0,=2)U(0+x)
If x=Ilog,a, y=log.b, z=log,c, then xyz is
[UPSEAT 2003]

(d) None of these

(a)o (b) 1
(c) 3 (d) None of these
2!
The value of log, .log; ... log,, 100%”  iS[AMU 2005]
(a) o (b) 1
(c) 2 (d) 100!

Indices and Surds

/ (12+lm+m2) m (m2+nm+n2) n (n2+nl+lz)
X X X
For x #0,| — - =
m n !
X X X

(a) 1 (b) x
(c) Does not exist (d) None of these
If 2" =47 =8°and xyz :288,thenL+L+L:
2x 4y 8z
(a) 11/48 (b) 11/24
(c) 11/8 (d) 11/96
23" 473"
3" _2(1/3)'"
()1 (b) 3
(c) -1 (d) o
2 x+2 3 2-2x
If (Ej = (Ej ,then x = [UPSEAT 1999]
(a)1 (b) 3
(©) 4 (@) o
The greatest number among i/g ‘{/H,é 17 is
(@) ¥o ) Y11
(© 7 (d) Can not be
determined
15

Th 1 f i
& Ve O 0 +v20 + 40 -5 —J80
(@) V55++2) (b) V52++2)
(©) Y51++2) (@ V536 +2)
1/3 -1/3

The rationalising factor of a ' +a™ " is
(a) al/3 _a—1/3 (b) a2/3 +a—2/3

(C) a2/3 _a—2/3 (d) a2/3 +a—2/3 -1
1/(3+\/§) is equal to
(a) \/§+1 (b) \/§+\/5

(© 5+1/2
Ja7 +1242) =

(@) J2+1 (b) 242 +1)

(o) 2\/5+1 (d) None of these

The equation /(x +1)—y/(x—1) =Jd4x —1), x € Rhas
(a) One solution

(d) %(ﬁ 1)

(b) Two solution

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

(c) Four solution (d) No solution

amlog”n —
(a) a™ (b) m"
(c) n" (d) None of these

If @Y =a" , then the value of 'm' in terms of 'n’
is

(a) n (b) n''m

(c) n'"D (d) None of these
(x5)l/3(16x3)2/3 [%x4/9j_3/2:

(a) (x/4) (b) @x)

(c) 8x3 (d) None of these

If a'’* =b'"" =c'"*and b*> =ac thenx+z =

() y (b) 2y

(c) 2xyz (d) None of these
If a* =bc,b” =ca,c* =ab, then xy; =

(a) o (b) 1

(©) x+y+z (d) x+y+z+2

If a"'=(x+y+z),a =(x+y+2)y°,
then
(a) x=y=z=al3

a=(x+y+2)°,

(b) x+y+z=al3
(©) x+y+z=0 (d) None of these
If @' =be,b’ =ca,c* =ab, then >A/x)=

(a)1 (b) o
(c) abc (d) None of these
n+lym A2n\An
% =1,then m =
(2"’! )}12 m
() o (b) 1
(c)n (d) 2n
If x¥ =y*, then (x/y)*'? =x“/Y* where k =
(o (b) 1
(c) -1 (d) None of these
If x"%/; =(x,§/;)‘,then X =
(a) 1 (b) -1
(c) o (d) 64/27
If a* =b” =(ab)”,then x+y=
() o (b) 1
(c) xy (d) None of these
If x=2"2-27"3 then 2x* +6x =
(a) 1 (b) 2
(c) 3 (d) None of these
Solution of the equation (x)"‘/; =(x\/; )* are
(a) 9/4 (b) 1
(c) -1 (d) o
If 57" +5.(0.2)** =26, then x may have the value
(a) 25 (b) 1
()3 (d) None of these
Let W =A+B2"* 1+ C2"?*+D2%* | then
+ +
(a) A=1 (b) B=3
(c) C=2 (@ D=1

Solution of the equation 4.9 =3,/2***") has the
solution

(a) 3 (b) 2



R —

—
(c) 3/2 (d) 2/3
3
27. Solution of the equation 9* -2 220" g2

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

(@) logo(©/8) (b) log(y,2)©/8)
() loge(9/\/§) (d) None of these

[4+JU5)P" +[4 - Ja5)P"? _
[6+(35)* -[6 351

(a) 1 (b) 7/13
(c) 13/7 (d) None of these
If V5442 V52 then 3x? +4xy—3y* =

NN AN W
(a) %[56\/5 19 (b) %[56\/5 112]

(© %[56 +12\/ﬁ] (d) None of these

12
3+«/§—2«/§

(@) 1++v5 +10) +42
(c) 1+\/§+\/ﬁ—\/5

V612 +ya-3V5) _
JT72) a6 -547)

(a) Rational
(c) Multiple of J7

(b) 1++v5 —J10)+4/2
(d) 1-+/5 -2 +,/10)

(b) Surd
(d) None of these

ﬁ =
Je 3 -Je-v3)
(a) o (b1
© 2 (d) 1/42
4
144243

(a) 2+\/5+\/g
(o) 3+\/5+\/§

(b) 1442 +43

(d) None of these

3V2_ 43 6 _
Vo +43 Jo+v2 J3+y2
(a) 5v2 (b) 32
(©) 243 (@ o
The rationalising factor of 23 =417 is
(@) V3 +47 () 23 +47
() \/§+2\/7 (d) None of these
The value of \/[12 68 +48+2)] =
(@) 2++2 (d) 2-42
() \/E—l (d) None of these

The square root of \/@h/@ is

(@) 243 ++2) (b) 2"*(3 +2)
(©) 2"*@2++2) (d) 243 +42)
JB+V5) e +3) =
(@ J5/2)+J3/2)

®) J5/2-J3/2)

39.

40.

41.

42.

43.

44.

45.

46.

8 Logarithms, Indices and Surds, Partial Fractions

(©) J5712)-Jar2) (@ J3/2)-Ja/2)
The value of |[124/5 +2/(55)] is

() 5" Jan+1 () 52 fan -1
(©) 5RJan+1 (@ s"*RJan-1
The cube root of 93 + 112 is

(@) 23 +2 (b) V3 +242
(©) 3J3+2 (@ J3+2

If x+4(x*+1)=a, then x =

(a) %(a+l/a) D) %(afl/a)

(€) a+a™ (d) None of these
If x=+7 +4/3 and xy =4,then x* +y* =
(a) 400 (b) 368
(c) 352 (d) 200
Jx
If x=3-.5 then NN
@5 ORA
(©) 1/5 (@ 1/45
If a=,/21)-4/20) and b =[18) —/[(17), then
(a) a=»>b (b) a+b=0
(c) a>b (d) a<b
Solution of the equation M+ (x—2)=6are
(a) o M6
(© 4 (d) None of these

Ji6 4243 + 242 + 2461 -1/ +246) =

(a)1 (b) -1
(©o0 (d) None of these
Partial fractions
2x+3 a b
= + , then a+b [MNR
x+Dx-3) x+1 (x-3) a+b [MNR 1993]
()1 ®) 2
(©) 9/4 (d) -1/4
If 23x+a = 410 , then
x“=3x+2 (x-2) x-1
(@) a=7 (®) a=-7
(c) A=-13 (d) A=13
3x+4 A B C

then A=

= + + ,
E+1D2x-1) (=1 (x+1) (x+17°
[EAMCET 1994]

(a) -1/2 (b) 15/4
() 7/4 (d) -1/4
The partial fractions of Sx—;] are
I=-x+x7)2+x)
[MNR 1995]
X 1 1 X
(a) + (b) +
xr=x+1) x+2 x2—x+1 x+2
X 1 -1 X
C - d +
© x2—x+1 x+2 ()xz—x+1 x+2



10.

11.

12.

13.

14.
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2
If (x+1) :é+B);+C, then Sin-l(%J:

x> Hx X x°+1

[EAMCET 1997, 98]

v v
a) = b) £
(a) < (b) 2
T T
c) = s ) I
(o) 3 (d) 5
1 1 x+1
f al =— - +y theny =
(x =D (x> +1)? 4{()51) x2+1} Y Y
1-x 1-x
2(x* +1)° 3(x? +1)
(© % (d) None of these
2(x2-1)
The coefficient of x" in the expression
_5x*+6 when expanded in ascending order is
2+x)1-x)
-2 (1" 11 2 (=) 11
a) — +— b) =+ -
@ 3 2" 3 ®) 3 2" 3
() 2. n (d) None of these
3 3 2"

The remainder obtained when the polynomial

T+x+x?+x° +x7 +x* +x* is divided by x -1 is
[EAMCET 1991]

(a) 3 (b) 5
(©7 (d) 11
If
1 A, A, A, A,
=—+ + +oe
x(x+Dx+2)(x+n) x x+1 x+2 x+n
then A, =
ri(-1) -
(n—r)! ri(n—r)!
(© - (d) None of these
ri(n—r)!
x+1
= IIT 1996
(x=Dx-2)(x-3) [ 9961
(a)1+3+1 (b)—3+1+2
x—-1 x-2 x-3 x—-1 x-2 x-3
1 3 2
(© - + (d) None of these
x—1 x-2 x-3
ax? +bx +c¢ 3 2 5
= + - , then
x-Dx+2)2x+3) x-1 x+2 2x+3
(a) a=5 (b) b=-18
(c) c=22 (d) None of these
e +2) -3 + , then B =
(e* —1Re* -3) e* -1 2e*-3
(a) 1 (b) 3
© 5 (d) 7
If 23“4 A B then (4.B)=
x“=-3x+2 x-2 x-1

[EAMCET 1996]
(a) (7, 10) (b) (10, 7)
(c) (10, -7) (d) (-10,7)
If the remainders of the polynomial f(x) when
divided by x+1,x-2,x+2 are 6, 3, 15 then the

—
remainder  of fx) when divided by
x+Dx+2)(x—-2) is
(a) 2x*-3x+1 (b) 3x*-2x+1
() 2x*—x-3 (@) 3x?+2x+1

15. If 1 —cos x _Sina _ 2 _then =

cos x(1+cosx) cosx 1+4cosx
(a) /8 (b) 7/4
(c) =/2 (@ =
x2 a2 b2
16. =k - then k =
(x2+a2)(x2+b2) xt+a® x?+b?
(@) @ -p> ) !
a+b
1 1
c) — d
(© P (@ e
17. [MNR 1993} 4,8, C then
x-Dx+2? x-1 x+2 (x+27
A-B-C=
()3 (b) -1
() 5 (d) None of these
18, &t 1 3  hen
) Gx+47 3x+4 (3x+4)
(a) a=2 (b) b=1
(c) a=3 (d) b=4
x?+13x+15

19. ——————=

Rx+3)(x+3)
1 1 5
a - +
() x+3 2x+3  (x+3)
by 1 5 :
2x+3 x+3 (x+3)
1 1 5
C + -
(© 2x+3 x+3  (x+3)?
1 1 5
d - _
() 2x+3 x+3  (x+3)
3_g.2
20. The partial fractions of % is
X—
() 3 + 1 . 7 N 5
=D @@= x-1 -
3 1 7 5
b + - +
®) =D @-1 -1 -1
© 3 N 1 - 7 - 5 -
x-D -1 -1 -1
(d) None of these
2
21. If (x%_l) :A+B§+C,then
x’+x  x  x“+1
(a) A=1,B=0,C=2 (b) A=1,B=0,C=-2
(c) A=-1,B=0,C=-2 (d) None of these
22, If 2x = A Bx+C , then
-1 x-1 x%+4x+1
(a) A=B=C (b) A=B=C
(c) A#B=C (d) A#B=C
x2+1
23. [MNR 19941]

Qx—Dx’-1)
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24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

a) -5 . 3 N 1 b) -5 + 1 + 1
32x-1) (x+1) (x-1) 32x-1) 3(x+1) (x-1)
(c) L (d) None of these
2x-1 (x+1) (x-1
If ale - * - ,then a=.....
I-x+x)2+x) 1-x+x 2+x
(a) 2 (b) 3
(© 4 @s
1 A Bx+C
_ = , th A,B,O)=.... IIT
TG2iD x arep e ABO [T 19951
(a) (1,-1,0) (®) (-1,0,-1)

(c) 0,1,D (d) None of these
_2x
xt+x?+1
() 2x+1 2x—l (b) 2)c—l B 2x+1
x“=x+1 x"+x-1 x“—=x+1 x"+x-1

X x+1 1 1
C d -
(© xz—x+1+x2+x—1 (d) x2-x+1 x*+x+1
3x2+5 a b

= + , then (a,b)=
@21 xP+1 (P41 @b
(@) (2,3) (b) (3, 2)
() (-2,3) (d) (-3, 2)
Coa=b)_ A B ¢ thenc=
x-c)x-d) x-c ((x-d)
()5 (b) 4
() 3 (@ 1

2
The partial fractions of 2x—_5 are
x“=3x+2
1 1 1 1

a) 1+ -— b)) —+—
@1+ a (x -2y ()(x—l) (x -2y

1 1 4 1
C - d) 1+ —
2 x-1) (-2 () x-1) (x-2)

6x* +5x° +x2+5x+2 _
1+5x+6x°
1 1

b) x*-——+
(b) x 1+2x

The partial fraction of

(a) x2+;+ !
1+2x 1+4+3x
1 1
1+2x 1-3x
sin®x +1 A B
— - = - +— +
2sin“x—=5sinx+3 (2sinx—-3) (sinx-1)
then

1+3x

() x*+ (d) None of these

If

(a) A= % (b) B=2
(o) C=1 (d) A+B+C=5
The coefficient of x* in the expansion of the
expression _3x is
(x=2)(x+1)
(a) -15/16 (b) 15/16
(c) -16/15 (d) 16/15

The coefficient of x°

in the expansion of
2
1 .
x"+4)(x-2)

(a) 1/256 (b) 1/562

10.

11.

(c) 1/265

T

If x=logy5, y=log,,;25 which

(d) -1/256

Critical Thinking
Objective Questions

one of the

following is correct [WB JEE 1993]

(a) x<y (b) x=y

(©) x>y (d) None of these

If logy;(x—1)<logyp(x—1), then x lies in the
interval

(a) (2, (b) (-2, -1)

() (1,2) (d) None of these

If logx:logy:logz=(—2):(z—x):(x—y) then
[UPSEAT 2001]

(a) x’y*.z" =1 (b) x*y'zf =1

© ¥xfydz =1
The number of solution of log,(x +5)=6—-x1is

(b) o
(d) None of these

(d) None of these

(a) 2
(© 3
The number log,, 3 lies in

(@) (1/4,1/3)
(© (1/2,3/4)

(b) (1/3,1/2)
(d) (37/4,4/5)

If %S log,, x <2 then

(a) The maximum value of x is 1/\/6
(b) xlies between 1/100 and 1/\/6

(c) x does not lie between 1/100 and 1/\/5
(d) The minimum value of x is 1/100

The equation 4% *? 926" 4, 8_0has the
solution

(a) x=1 (b) x=-1

(© x=v2 (@) x=-2

10 — J24) - o) + Jie0)1 =
(@) V5 +43+42 ) V5 +43 -2
© V5-V3+2 (d) V2 +43 -5

1

)

+x77 +x

(a) 1 (b) -1

(c) o (d) None of these
1 3 3 B 4 _

Ja1-2430) J7-2J10) {8 +443)

(a) o (b) -1

(c) 1 (d) None of these

The square root of 134 +4/(6292) is
(a) 21+4313) (b) 11 +4(13)
(©) 13 +4(1) (d) 13 +4/2D)
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12.

13.

14.

15.

16.

If x=2+v3,xy =1, then —* — 4+ Y _ _
2ol 2-y
(@) V2 () V3
()1 (d) None of these
2
The partial fractions of x3— are [IIT 1992]
x-D'(x-2)
-1 3 4 4
) -+ > = +
(x-=1 (x-=1 x-1) (x=2)
by L3 4 4
-1 x-1D* @@= (x-2)
-1 -3 -4 4

(9}

+ + +
-1 -1 - (x-2)
(d) None of these

x> —6x2+10x — A B

2
f Zosre e aoy T
fo) =
(a) x-1 (b) x+1
(©) x (d) None of these
The partial fractions of w are
(x“+1)
[EAMCET 1986]
(a) 1 . 22 + 5
@2+ P+ @+’
[ -
@2+ P+ (2 +1)7
1 22 5

G2+l (P4l (D)
(d) None of these
Which of the following is not true [UPSEAT 2000]
X
1+x

(a) log(l+x)<x forx >0 (b) <log(l +x) for x >0

(c) e* >1+xforx>0 (d) e* <l—xfor x>0
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ASWEIS

Logarithms
1 d 2 a 3 c 4 b 5 a
6 b 7 b 8 c 9 b 10 c
11 d 12 c 13 d 14 b,c 15 c
16 c 17 c 18 d 19 b 20 c
21 b 22 c 23 a 24 c 25 b
26 a 27 a 28 c 29 abed 30 b
31 abc 32 a 33 a 34 a 35 b
36 b 37 c 38 a 39 b 40 b
Indices and Surds
1 a 2 d 3 a 4 c 5 a
6 c 7 d 8 c 9 a 10 d
11 c 12 c 13 d 14 b 15 d
16 a 17 a 18 d 19 b 20 a,d
21 22 c 23 ab 24 b,c 25 ac,d
26 c 27 b 28 b 29 b 30 c
31 a 32 b 33 a 34 d 35 b
36 b 37 d 38 b 39 c 40 d
4 b 42 b 43 d 44 d 45 b
46 a
Partial fractions
1 b 2 a,d 3 c 4 c 5 a
6 a 7 a 8 c 9 b 10 c
11 a,c 12 d 13 b 14 a 15 c
16 d 17 c 18 b,c 19 a 20 c
21 b 22 d 23 b 24 b 25 a
26 d 27 b 28 d 29 d 30 a
31 ad 32 b 33 d
Critical Thinking Questions
1 c 2 a 3 b 4 d 5 b
6 abd 7 a,b 8 b 9 a 10 a
11 b 12 a 13 c 14 a 15 a
16 d

1.

1 1 1 1
=—+—.2log,2=—+1log, 2=—+m=
55 g7 ) g7 )

5.

10.

S Answers-and Solutions

Logarithms

(d) It is obvious.
(a) Let x be the required logarithm , then by
definition (2v2)' =324 = (2.2'/2)y =252%/5;
L
22 =25 Equating the indices,%x = %

_18 _
5
(c) Suppose, if possible, log,7is rational, say

X 3.6.

p/qgwhere p and q are integers, prime to
each other.

Then, £ =log,7 =7=2""% =27 =79,
q

which is false since L.H.S is even and R.H.S is
odd. Obviously log,7 is not an integer and
hence not a prime number.

log 28 log7+log 4

log49  2log7

(b) log,y 28 =

_Jog7 g4 1 1,0 4
2log7 2log7 2 2

1+2m
2

(a) 10&[%) = %(loge a+log, b)

= %loge (ab)=1log, vab

:a;b:@ :>a+b=2\/ﬁ

:>(«/Z—\/Z)z =0 :J;—«/Z:O = a=b.
(b) Since 10, 3, e, 2 are in decreasing order.
Obviously, log,, o, log; &, log, a,log, o are in

increasing order.

(b) logab -log| b|—log[l(17b|J—log| al .

(©) Ylog2s4 = /{log,50.52)> =2 =2.
(b) log; 4.log, 5.logs 6.log, 7.log, 8.logg 9

_log4 log5 log6 log7 log8 log9 log9

_log3'10g4'10g5'log6'10g7'log8 _log3
=log;9=log,3%=2.

(©) log, log, y7V747 =log, log, 77'® =log,(7/8)

=log,7 -log;8=1-log, 2> =1-3log, 2.
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11. (d) 81(1/log5 3)+2710g936+34/|0g79

1
3.—log3 3
:3410g35+3 20g3

4 3/2
1 5 1 36 1
_3023 30g3 30g3

=54 43632472 =890 .

6
+34log97

74/2

7 5 3
12. (c) Given expression= log(li i. 81 jzlogZ.

157 24° "80°
1
13. (d) ab=log45‘log56=10g46=§10g26

1
ab=—(1 +log, 3)= 2ab~1=log; 3
1
2ab-1"
14. (b,c) log, x.logs k=log, 5 = logsx =log, 5

* log; 2=

= log, 5= = (log,5)’ =1 = log, 5 =1

X

1
= x*' =5 :sz,g.

15. (©)
logsx=2 = x=5"=25.
16. (C) a* +4b* =12ab
= a®> +4b* + 4ab =16ab = (a+2b)* =16ab
= 2log(a+2b)=1log 16 +loga+1logb

logsalog, x=2 =

1
. log(a+2b)=5[loga+logb+410g2]
17. (©) A =log, log, log, 256 + 2log,i2 2

=log, log, log, 4% +2x

log, 2
1/2) 82

=log210g24+4=10g210g222+4
=log,2+4=1+4=5.

2 2
18.  (d) log,yy X’ =log s x? = 2log 5 x =glogw x=2y-

19. (b) x=log,bc = 1+x=log, a+log, bc =log, abc

L (A+x)" =log . a

A+xy" +A+y)" +1+z) " =log . a+log,, b+log,,. c

=log,.abc=1.

20. (C) a=log,, 12 log 12 :210g2+10g3

“log24  3log2+log 3
b = log 24 = 3log 2 +1log 3
; 2(log 2 +log 3)
C:]0g4g 36 :w

4 log 2 +1log 3

2 log2+1log3

abc = ——M——————
4log 2 +1log 3

=
6log 2 +2log 3 _9
4 log 2 +1log 3

3log2+log3

1+abc = .
4 log 2 +log 3

21. (b) a* =b= xloga=logh

c=logb o0y
log a

Similarly y=1log, ¢,z =log.a

22.

23.

24.

25.

26.

27.

28.

209.

S —

.. xyz =log, b.log, c.log.a=1.
(c) y=3"x2% = log,,y =12log,, 3 +8log,, 2
=12x0.47712 +8x0.30103
=5.72544 +2.40824 =8.13368
-.Number of digitsiny =8 +1=09.

n 1 n n n
(a) X =Y log,2" =Y nlog,2=1log,2.>n
n=1 10g on (a) n=1 n=1 n=1

= log, 2. MDAty 5

a =" a

(c) log; logs(Vx*+5+x)=0=log, 1

= logs(x* +5+x)""* =1=logs5
= @ +5+x0)% =5
= @ +x+5)=25 = x*+x-20=0

= x-Dx+5)=0= x=4,-5=> x=4.

1 1
(b) log, 18 = 510g2(32.2): E(Zlo‘g2 3 +log,2)

=log, 3 +%, which is irrational.

210g20(Lj
(a) (0.05)]°gm(0']+0'm+ ,,,,,, ) :(%] 1-0.1

=20 —2log0(1/9) _ 20 2log09 _ 20 log 50 92 — 92 =81.

(a) [log, a.log, a—log, a]+[log, b.log,. b —log, b]

Hlog, clog, c —log.c]=0
1

) +anbY +ane) _
= [+ {nby =+ C)]]na.]nh.lnc

=
1

Ina.Inb.Inc
= (Ina) +(nd)® +(nc)* —=3Inalnb.lnc=0

[(Ina)® +(nb)’ +(nc)’ —3Inalnb.Inc]=0

= Ina+Inb+Inc=0
= In(abc) = In 1, [@® +b% +¢* —3abe=0

= a+b+c=0], ..abc=1.
) azlog 27 _ 3log 3 og 3 = 2alog 2
log12 log 3 +2log 2 3-a
log616210g16: 4log 2
log6 log2+log3
4log?2 _ 4G -a) 4 3-a
10g2+2a10g2 3-a+2a 3+a

1 1 1
(a,b,c,d) —8% 287 _ 8% _} (say)
b—-c c¢c—a a-

= logx =k(b —c),logy =k(c —a),logz =k(a—b)

— x= ek(b_c),y _ ek(c—u),Z — ek(a—h)
XYz = ek(bfc)+k(cfa)+k(a7b) — 60 :1
xaybzc — ek(bf(')aJrk(cfa)bJrk(afb)c — 80 =1= xyz
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2 2 2_2 2,2
xb+cyc+aza+b :ek(b c k(e —a” ) +k(a“—b~) :eO =1.

30. (b)Let log,yx=y=y>-y+log, k=0
This quadratic equation will have exactly
one solution if its discriminant vanishes.
(1)’ —4.1.log g k=0=1=log,, k*
= k*=16 = k’=4 = k=12

But log,(k is not defined k<0, ..k

2.
.. Number of real values of k=1.
3 (log 3 x)? +log 31— L
31. (a,b,c) x* ez 3=32,
There is a possibility of a solution x =3
For this value, LHS =
3.1%17(3] 2 1
3¢ 4/ =34 =32 =RHS .
Sox=3
integer.

is a solution, which is a +ve

Next, [%(log3 x)? +log3x—%}log3 x =%
= [B(log; x)* +4log; x —5]log, x —2=0
= 3 +41°-5t-2=0, [r=log;x ]

= 35 =32 +717 =Tt +2t-2=0

= Gt +7r+2)(t-1)=0 = GBt+D)+2)-1)=0

1 1
= t=l,72,f§ = logz;x=1,-2,——

3

1 1
= x=31323"3; - x=3——
) ’ 93

Thus, there is one +ve integral value, one
irrational value, two positive rational
values.

32. (@) x=log;1000 =3logs10 =3 +3logs 2=3+logs 8
y =log, 2058 = 10g7(73.6)= 3+log, 6
As log; 8 >logs5 i.e., logs8>1. .. x>4

And log, 6<log,7 i.e., log;6<1

oy<d; o

1 1
+

xX>y.

33. (a) >x

log; 7z log, 7

= log,3+log, 4>x = log,12>x
t<12<n’
L 12>7%; o log, 12 >log, 2’

i.e., log,12>2; .. x will be 2.

1
34. () 0<—<1
J2
y

a

X ‘

N\

27

10g1/\/§Sinx>0 , x€[0,47] = O<sinx <1

Integral multiple of % will be
z 37 97 1z
474747 4
Number of required values = 4.
35. (b) log,, ,(x*-6x+12)2-2 ... )

For log to be defined, x*>-6x+12>0
= (x-3)2+3>0, which is true vxeR.

=)
From (i), x?>-6x+12 s(%)

= x*—6x+12<4 = x> -6x+8<0
= x-2)(x—-4)<0 = 2<x<4; Soxel2,4].
36. (D) 22" Vs x5 = (o) sy s

= (x-1)?>x+5=x>-3x-4>0

= x—-4H)x+D>0 = x>4 or x<-1

But for log ;(x-1) to be defined, x-1>0

i.e., x>1

37. (C) logyps(x—D=logy,(x—1) ... (D)

For log to be defined x-1>0=x>1

From (i), log(o'z)2 (x—1)=log,,(x—1)

Lx>d=>xe@,0).

1
= Elogo‘z(x -D2logy,;(x-1) = vx—-1<(x-1)

= Vr—10-Vx-1)<0 = 1-J/x-1<0

=S VJx—-121 = x22, " xe[2,o).

x+2

38. (a) logy, . <1 ... ¢))
. xX+2
For log to be defined, >0 = x>0 or
X
x <=2
Now from (i), log,, Xr2 log,, 0.2
2502 (ii)
X
Case (i) x>0
From (ii), x+2>0.2x
= 0.8x=>-2
(0] -2

oo

5
= x=>——. - 2
2 2

Case (ii) x<-2

From (ii), x+2<0.2x = 0.8x<-2 = x < —%

= x e(O,OO)u(—OO,—%} I 3 e[—w,—%}u(o,oo) .

39. (b)We have xyz =log, axlog, bxlog,c

_logeaxlogebxlogeczl'

- log,b log,c log,a

5!

098"

40. (b) log,.log; ..... logy, log e 100°

9998
=log, logs ... logy [log,o0 100 =1]
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X
o7
=log, log; .... logy %
)l
9%
=log, log; ... log9797 =log, log, 32

=log, 2'log; 3 =1log,2=1.

I. Indices and Surds

/ 12 +lm+m? m? +nm+n? n?+nl+1?
m n
1 (a) | = al al
° m n 1
X X X

- (x I-m )(12 +im+m? ) (}C m-n )m 2 fm +n? ()C n—l )n2 sl +12

3.3 3_3 3.3 33,3 3.3 ;3
=xl e oemtont yn —l =.Xl —m”+m> —n” +n> =l ZXO =1
2. (d) 2" =2%=2%je,x=2y=3z=k (say).

3
Then xyz=%=288 , SO k=12

.'.X=12,y:6,z:4_
Therefore, L+L+L:1
2x 4y 8z 96

23" 473" 237132473 3718 +7] 4
1-n n-1,3 n-1 ~ Aqn-1 -
313 -23 3" 27 -2
3n+2 _ 2( 1 j [ ]

3. (a)

3

4. (C) [EJ;HZ Z(EJZ_ZX - (EJJHZ Z(EJZ):Z
3 2 3 3
Clearly x+2=2x-2 = x=4
5. (a) Yo, 411, ¢17
-+ L.C.M. of 3, 4, 6 is 12
%/5 —9l/3 _ (94)1/12 = (6561 )1/12 ,
W _ (11)1/4(113)1/12 = (1331 )1/12 ,
W :(17)1/6 =17 2)1/2 :(289)1/12
Hence, 39 is the greatest number.
6. (c) Given fraction

15
" V10 420 +440 — 5 —/30
15
- \/ﬁ+2\/§+2\/ﬁ—«/§—4«/§
15 5 J10 +45

T3J10 -3V5 V10 -5 V10 445
=\/ﬁ+\/§=\/§(\5+1)

7. (D Letx=a'?,y=a"?then a=x*4a" =y?
oyt =@+ —xy +y7)
So, rationlising factor is (x> -xy+y?). Put
the value of x and y. Thus the required
rationlising factor is «** +a?"* —1.

8. (c¢) Let \/3+\/_:\/;+\/;

3+\/g=x+y+2\/; . Obviously x+y=3

=D =

and 4xy =5.50 (x—yP’=9-5=40r (x-y)=2

After solving x = %,y :% .

9.  (a) Ju7+12v2) =132 + (22 + 232421 =3+ 242

a7 +1242) =+ 2v2) = V2 41
10. (d)Given Jx+1)—Jx-1)=Jdx-1) ... 6))
Squaring both sides, we get,

—2Ja2 -1 =2x-1

Squaring again, we get, x = %, which does

not satisfy eq. (i). Hence, there is no
solution of the given equation.
11. (C) amlogun :alogan"’ =nm.
12. (C) (am)n _ am” — g™ = am" —mn =m"
|

L m =prt

> n=m
13. (d)(xs)”3(16x3)2’3&x4’9j X

14. (b) a"* =p""Y =¢"* =k(say)=a=k*,b=k’,c=k*
b*=ac=> K'Y =k"k* = k¥ =k =>x+z7=2y.
15. (d) a*.b”.c* =bc.caab =a’b>c?
— a,x—zby—zcz—Z =1= aObOCO
Lx=y=2z=2
Lxyz=2"=8=x+y+z+2.

y+z+x

16. () a*a’a’ =(x+y+2)

X+y+z X+y+z

=a =(x+y+2) = x+y+z=a

Now, a =(x+y+z)=a = x=y, similarly
y=z

. a
..x:yzzzg.

17. (a) ¢! =bc=da* =abc

soat =b" =c¢® =abe =k (say)

1
= a=k""=>—=log,a;
x

Zl=logka+logkb+logk c¢=log, abc=1log,,. abc=1-
X

18 (d) 2m(n+l)+2n+n :2(m+1)n+2m

=S mn+m+3n=mn+2m+n=m=2n.

19. (b) ¥’ =y" ="' =y

X x/y X xly Y xly
Now, (—j =[ e j =|x *
y X

Sk A Y 2= I
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20.

21.

22.

23.

24.

25.

26.

1 1\*
1+— 2
(a, d) PEa =(x.x'"?)y = ¥ =(x1+3J

4
473 473 =X 4
= x* =(x4/3)X= x=xd = at =k

3

4 3
LA an b L (4) e
3 3 3 27

Also x =1 is an obvious solution.
(b) a* =b" =(ab)®
= xlna=ylhb =xyln@b)=k(say)

lnazﬁ,lnb:—
X y
ln(ab):ib lna+lnb:i = £+—:i
xy Xy X oy X
1 1 1 x+y 1
= —t—=— = =—
X oy X Xy Xy
x+y=1.
(C) x:21/3_2—1/3
= x3 =221 23213913 1/3 _p-1/3
= x° —2—%—3)6 = X’ +3x—3
L 2x P +6x=3.
(a,b)
xx«/;:(x‘\/;)xzxxyz:(x3/2)x:xx3/2:x(3/2)x
N TE S R T B S
2 2 4

Also x =1 is an obvious solution.
x-2
(b,c) 5" +50.2? =26 = 5*! +5.£%j =26
=26 = 5" +25.5°0

=5 457 -26=0

=520 26,5070 125 =0
= 52D 51 _9p5 5771 4950
=516 —1)-256""-1)=0
=67 -25)6""-D=0=>

(Sx—l _52)(5x—1 _50):0
= 5*1=5%0r 5" =5"= x=3,1.

(a, c,d)

7 7.2~
21/2 +21/4 +1 =(21/4 _1)[(21/4)2 +21/4'1+12]
= —7-2(3/1:4_‘11) —A+B.2"* +C2V2 4+ D2
= 7.2 -7=(A-D)2*"* +2B-A)+2C-B).2"*
+2D-CR'*?

=

2B-A+T)+(A-D2*"* +@C-B-12"* +2D-C02"* =0
= 2B-A+7=A-D=2C-B-7=2D-C=0
= A=D=1,B=-3,C=2.

2x+1

-2
32021 _ o 2

(c) 495" =3.

2x-3 2x-3 203 )2
= 3%3% =22 = 22 =32

(22x+1) -

= 2x—3=0, - x=>.
27. (b) 9x _2x+(]/2) :2x+(3/2) _32x—1
1 1
X+— x+—=2
= 3% +%.32* =222 42"
! x+l—2

= 4327123272 o 322"

3 x-1
— 322 _o 2 (2) _p-l/2
2
1
= (x—Dlogy,, 9/2= —Elogg,2 2

= x71=7%10g9,22

1-logy, V2 = logy,, 9/2~logy, V2
= x=logy,,(9/242); x =logy,,9/8) .

28. (b)Let 4++15 =x, then 4 -5 =L
X

= x=

6+J3_:y,then 6—\/3_:l
y

. Given expression

1
3/2
_x +—x3/2_x3+1 Z3/2
3/2 1y
y _y3/2
3 3/2
@15 +1 (64435
6+35) -1 | 4+4/15

_ @15 (@ Vs —@ Vi) ey 6435 )
T 6435 — {64357 16 +35)+1} 4415

3/2
_5+415 (3148415 -4-15 +1} [6+35
54435 (71412435 +6+4/35 +1} | 4 +4/15

5443 28+7\/_(6+\/_]m

T 5T 78 413435 | 44415

53T /6+J§
NN ER VT

_ 71 V3 445 \/(\/§+«/7)2 2
IRERNN 2 W35y

_ 7 35 5T 7

B 547 s 13

1
29. (b)y:; = xy =1

. 3x% +4xy —3y?

:3[J§+ﬁ \/E—«/EM\/EH/_ \/_\/_J

=3x-yx+y+4)

W5-v2 5442 )\5-v2 5442
3OS+ V25 N 5 5 - B
G-26-2

=%.4\/ﬁ.2(5+2)+4 =?\/ﬁ+4 =%(56\/B+12)
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s0. (O 12 _ 1213 - 2J2)- 5]
3445 242 (3 -2v2)+ V5113 - 2v2)- V51
_123-2V2-45)_123-2V2-5)
G-2v2) -5 171242 -5
_6-2V2-+5) (5 +22-3)2+1)
1-42 W2 -2 +1)

=\/ﬁ+4—3\/§_+1\/§+2\/5—3:1+\/g+m_\/§
G241-385 565

V172 4416 =547 7 +432-1047

_ 5645 3

YW AU NI 3 which is rational.

VT+G-J7) 5
5 ﬁ(\/zhﬁﬂ/z_ﬁj

31. (a)

32. (b) -
i3 - 2-z  e+B)-e-v5)
V44243 +V4-23 _WBaneai-n
23 23 ’
33. (a) 4 40 +2+43)

1442 -3 d++42) -3
=4(1+J5+J§)+J€(J§—ﬁ)

3+22-3 3-2
:\/5(1+\/5+\/§):2+\/§+\/€.

34. () 22 4B o
Joids Yordz il

_3V2(06 -3) 436 —2) V63 -2)

6-3 6-2 3-2
=V2(J6 -V3)-V3(6 -v2)+V6 (/3 -42) = 0.
35. (b) (2\/5—\/7)(2«/5+\/7)=12 —-7=5 (arational)
. Rationalising factor = 2J3 +47

36. (b) \/12 —/68 + 4842 =\/12 V6% +@V2) +2.6.442

= V126 +4v2) = V12-6-4v2 =642
= 22022 -2.22=2-42.
37.  (d) V50 +V48 =52 +44/3 = /2[5 + 2.42.4/3]
= J2(/3 +2)%;
V50 + 448 =24 (3 +42).

38. (b) \/(3+£)_\/2+J—:\/6+2J§_\/4+2ﬁ

2 2
=1—[(1+~/§>—(1+\/§)]=L<«/§—\/§)=\ﬁ_\/g
V2 J2 2 \2

39. (C) V1245 +2V55 =502 +2411)
=541 +1+2J11 =541 +1)

40. (d)Let x =03 +1142)"?
= 2P =93 +1142

:6\/§+3\/§+9\/5+2\/5
=33 +2v2 + 643 +942
=343 +242 +302V3 +32)

=3«/§+2«/§+3\/5.«/§(«/5+\/§)
=3 +(2) +322(f3 +V2) =3 ++2)°
So, x* =(\/§+\/5)3
x=v3+42.

41. (b) x+\/x2 +1 :aé\/xz +l=a-x

= x*+l1=@-x)?=x*-2ax+a’

1-a%> a*-1 1[ 1]
> X = = =—|la——|.

-2a 2a 2 a

42. (b)X=ﬁ+\/§,xy:4
44 41V g oo

x 743 1-3

X4 +y4 :(x2 +y2)2_2x2y2

= y=

=[x +y)2 = 2xy]2 = 20xy)* =[(247)? — 8> —2.4% =368
43. (d) x=3-+5

Jr=3-v5 =L Jo—25 =L 5 -1
J2 J2

3x—2=9—3«/§—2=7—3\/_=14_6£

2

_G6-V5? . g5 35
i %

55 (V51
Bt _JE[ ﬁ]

= V2 +Bx—2 =45 .x ;
N S
T2 +Bx—2 A5
44. (d) a-b=+21 —y20 —/18 +17
= 21 -18)- (20 - 17)

W21 -V18)21 +418) 2017
Y21 +418 V20 + 17

1 1
3 —
V21 +418  ~20 ++/17

320 +417 =421 /18]
(\/H+«/§)(\/E+\/ﬁ)

3120 —21)+ (17 - /18)]
(E+«/§)(@+\/ﬁ)

_ o362 -y is -y
(«/ﬁ+«/§)(@+\/ﬁ) T '

45. (D) Vvx+10 +Vx-2=6 = Vx+10 =6 —/x -2

= x+10=36+x-2-124x -2
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= 2=yx-2 = 4=x-2 = x=-6 6 (a) X :l{ 1 _ x+l} y
This value satisfies the given equation. D R e
SXxX=6.
- 1x2 12=H 11_x2+11:|+A,2v+1B2
6. (@) J6+243 +242 +246 -1 x-DET+D @-D ¥ +1] @7+D
J5+2J6 i :Z i
4x =2+ 1)? (x4 Dx = D(x? + 1)+ 4(Ax + B)(x — 1)
_ (1+\/5+\/§)—1= \/§+\/E:1
W3 +42) J3 442 :>4A+2=0,4B—4A=4:A:_?1, B:%
II. Partial fractions . Ax + B (1 -x)

1

Y 2+ 2@ +1)?
1. (b) 2x+3=a(x-3)+b(x+1)
-4 11
Put x=-1; Y Y
7. (a) Sx+6 __3 N 3

-1 Q+x)1-x) 2+x 1-x
2(—1)+3:a(—l—3):>l=—4a:>a:T

Rewriting the denominators for

Now put x=3 5 23)+3=bGB+1H)=> 9=4p expressionS,
= b:% -4 11 ) 0
=3 3 _- [Hﬁj +—(1-x)"
-1 9 2l X 1-x 3 2 3
Therefore, a+b=—+=>=2. Y
4 4
3x+a A 10 ) x x% 53 X"
2. a, d = - = S22 2 1y
(a, )x2—3x+2 -2 (-D 3[1 2+4 8+ ...... +(=1) 2n+ ......
= GBx+a)=Ax—-1)-10(x-2) "
+—[+x+x> 4. +x" .
= 3=A-10, a=-A+20 3
(On equating coefficients of x and The coefficient of x” in the given
constant term) expression is
=A=13,a=7. 2 gy L1
— D) —+—.
3x+4 A B C 3 2" 3

3. (c) We have,

2 = + + 2
@+D7Ga =D =D +D (r+D) 8. (c) Putting x =1, remainder = 7

= 3x+4:A(x+1)2+B(x+1)(x—1)+ Cx—1) 9. (b)

. _ _ 5 _l
Putting x=1, we get7 = AQ2)" = A= 4° 1=A)x +D(x +2)...(x +n)+ A x(x + 2)(x +3)...(x +n)

4. (c 3x -1 __Ax+B C o+ A X+ DX+ D)X A =D +r+1D)(x +7+2)
I-x+x)2+x) x2—-x+1 x+2

= GBx-D=Ax +B)(x +2)+C(x> —x +1) .
Putting x =—r,

Comparing the coefficient of like terms,

1=AE)Er+D)(r+2),.. (D 1.2.(—r+n)
we get A+C=0, 2A+B-C=3, 2B+C=-1

= A=1, B=0, C=-1 = 1=A.(-Dra-n; A= ey
A1 . | rln—r)!
T l-x+x)Q24x) xP-x+1 x+2° r+l A B c
10. (¢©) +

G- -3) x-1 x-2 x-3

x+D* A Bx+C
a) — =—+—

x T +x X x°+1 =
x+1=Ax-2)(x —=3)+ Bx —D(x -3)+ Clx —)(x —2)

5. (
= @+ =AG? +D+Bx +O)x
= A+B=1,C=2,A=1 = B=0 Putting x=1,A=1; x=2 gives B=-3,

For x=3,C=2
6

Therefore, sin™' [%J =sin~! GJ =30° =2,



11.

12.

13.

14.

15.

16.

17.

18.
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1 3 2
+

B x=3

-.Given expression = 5
-

x—1
(8,€) ax? +bx +c=3(x+2)2x +3)+2(x —1)2x +3)
Sx-Dx+2)
= a=6+4-5=5,b=21+2-5=18,
c=18-6+10=22.
(d) e* +2=-3QRe* -=3)+B* -1)
= 1=—6+B, 2=9-B = B=7.
(b) 3x+4=A(x-1)-B(x-2)

= 3=A-B, 4=-A+2B
= A=10, B=7
. (A,B)=(10,7).

Jx)
+17 x -

—¢2( )+

(@) L2y

x+1 X+
fx)

and x+2_¢3(x)+ +2

fx) O(x)
x+Dx+2)(x-2) x+DEx+2)(x-2)

We have to find Q(k), which will be a
second degree polynomial. When Q(x) is
divided by (x+1), we should get the same
remainder as being obtained by dividing
fx) by (x+1) i.e., 6. Similarly when Q)
is divided by (x -2), remainder should be
3 and when f(x) is divided by x+2, the
remainder should be 15.

. 0(-1)=6

02)=3, 0(=2)=15

Let Q) =ax? + fix+y, ..

=40+

=>a=2,p="3,y=1,; -3x+1.

S0 =2x2

(c) 1—cos x =sina(l +cos x)—2cos x

. . V4
= l=sing, —1=-2+sinag = a=—

(d) x? =k [@®* x> +bD)-b*(x* +a”))
= x? =k[(@* -b*)x?1=>1=k(@® -b?)
1
k= eyl

()9 = Ax+2? +B(x —-D)(x +2)+ C(x — 1)
For x=1,9=9A=A=1
For x=-29=-3C=C=-3
Equating
x*,0=A+B=>B=-A=-1
© A-B-C=1-(-1)-(-3)=1+1+3=5.
(b,c) ax+b=CBx+4)-3 = a=3,b=4-3=1.

coefficient of

x2+13x+15 A B C

19. (a) 5 = + >
2x+3)(x+3) 2x+3 x+3 (x+3)
=

x2 +13x +15 = A(x +3)> + BQx +3)(x +3)+ C2x +3)
For x=-3,C=5 and for x:f%;A:fl
Equating coefficient of x*

l:A+2B:>B:%:1

S B
X+3 2x+3 (x+3)?

-.Expression=

20. (¢©)

3¢ -8x2 410 A B c D
4 = + 7t 5T 4
(x—=1) x-D" -7 -1
-
3x3 —8x2 +10 =A(x - 1) + B(x

x—1

-D>+Cx-D+D

Equating coefficients of different powers

of x,3=A4
—8=-3A+B=B=1
O0=3A-2B+C=C=-7
10=—A+B-C+D=D=5
. Given expression
3, v 7 5
@-D* @-D -1
21.  (b) A(x? + D)+ x(Bx + C) = (x — 1)?

x—1
For x=i-B+Ci=-2i = B=0,C=-2
Equating coefficient of x?,
A+B=1=A=1-B=1-0=1;
LA=1,B=0,C=-2.
22, (d) 2x=AGE*+x+D+Bx +O)(x -1

2

For x=1, 2=34A = A:g

For x=w,20=A(l+w+®>)+Bw> +(C-Bw-C

= 20=A0+Bw*+(C-Bw-C
I R TP EEL

2 7 T 2

s —1+3i=B [———ﬁz] (- B)(—l+£zJ—C
2 2 2" 2

—1+\/_z_(—£—£+§—cj+£(c 2B)

2 2

= —1:—%0,\/_:g(0—23)

C:z,B:g:_z
3 2 3

LA=C#B = A#B=C.

xP+1 A B C

23.
3 Qx-DEx?-1 Qx-1 ’

+
x+1 x-1

=l +1= AR =D+ BQx - D(x =D+ Cx +H2x = 1)
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24.

25.

26.

27.

28.

20.

30.

31.

32.

For x=1, 2=2C=C=1

1

For x=-1, 2:6B:>B:§

For x:l, i:—EA: A:—z
274 4 3
. Given expression
5 1 11 1
= —-= + +

32x-1)
(b) ax-
sLa=3.

(a) AG?+D+Bx+0O)x =1

§x+1 x—1

1=xQ+x)—-(1-x+x3)=3x-1

For x=0,A=1 and for x=i, -B+Ci=1

=B=-1,C=0 = (A,B,0)=(1,-1,0).
2x 2x 2x
(d) 7 2 =72 2 272 2
xT+x"+1 (xT4+1)"—x x"=x+DxE"+x+1)
1
x2—x+1 x2+x+1.
(b) 3x>+5=a@x*+D)+b
= a=3,a+b=5=b=2; .. (a,b)=(3,2).
(d) A x—d)—-B(x =)+ C(x —c)(x —d)=(x —a) (x —b)
Equating coefficient of x*>,C=1.
2 _ 2 _
() zx 5 _ X 5 _ A N B ‘C
x =3x+2 (x-Dx-2) x-1 x-2
= x*-5=Ax-2)+Bx-D+Clx-Dx-2)
= C=1,A+B-3C=0,—-2A-B+2C=-5
. A=4,B=-1,C=1
. . 4 1
Given expressio
x—-1 x-2
(a)6x4+5x3+x2+5x+2_x2(6x2+5x+1)+(5x+2)
6x2+5x+1 6x*+5x+1)
5 S5x+2 _ 2x+D+Bx+1)
Rx+D@Bx+1) Rx+D@Bx+1)
_ 1 1
2x+1 3x+1
(a,d) sin®>x+1=A(sinx —1)+ B2sinx —3)

+C(sinx —1)(2sinx —3)
= 1=2C:>C=l
2
0=A+2B-5C,1=-A-3B+3C.
13

.'.A:T, B:—Z, C:%, A+B+C=5.

-1
) — % 3qigfioX] -3,
x=2)(x+1) 2 2 2

2 3
(1x+x2x3+x4..)[1+£+(1j +(£j +]
2 2 2

Coefficient of x* -3 —1.1+1.l—1.l+1.l
2 2 4

33.
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3 1 1 1 15
=—=|-l4+=———+—=|=—.
2[ 2 4 8} 16

x”+1 _Ax+B  C
@2 +4)(x-2) x-2

(d)

x?+4

= 2 +l=(A +B)(x-2)+C(x*+4) = 1=A+C

—2A+B=0, 1=-2B+4C
cazdpdels
4 8
3 5
x+1 _§x+z+ 3
(x +4) (x-2) x*+4 x-2

=—(—x+iJ( J sl
- |

5
Coefficient of x° = 3 L+ 3 _S5 (1
32 4% 16 16 2
-3 5 __t_ 1
20 2° 28 256

III. Critical Thinking Questions

1 1
(c) y=log,;25 =2log;;5; . — :Elog5 17
y

11
=logs 3 = —logs 9. Clearly, —>—; ..
2 y x

x>y

1
(a) logy;(x-D<log ., (x-1)= Elogo.a (x=1

(0.3)

1
Elogoj(x -1)<0

or log,;(x—1)<0=1logl Or (x—-I)>10r x>2

As base is less than 1, therefore the
inequality is reversed, now x > 2 = x lies

in 2,0).
(b) logx:logy:logz=y—z:z—-x:x—y
log x _ log y _ log z ~ k (say)
y—z z—-x x-y
= logx =k(y —z),logy =k(z —x),logz =k(x —y)

S logx+logy+logz=0 = log(xyz)=0
= xz =1.
xlog x +ylogy +zlog z
=xk(y—-2)+yk(z-x)+zk(x—-y)=0
= log(x*.y".z*)=logl
Loxty'zt =1,
(d) log,(x +5)=6—x = x+5=2°" = x+5=64.27"
Let y=x+5, y=64.27" will intersect at one
point.
Number of solutions = 1.
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5. (b)20'°<3<20"* = §<1og20 3 <%
11
solog,y3e| —— .
g2 (3 2)
6. (a,b,d) %glog(l1 x<2
1
5 <logg,; x =logy, (0.1 <logy, x

= 0.2 2x = st

V10
log,, x <2=log,, x <log, (0.1
x>(0.1)° :>sz, PELEP P
100 100 10

1 1
Hence, x ., =—. % =

m’ min. 100 *
7. (a, b) 457292 g0

= (2“2*2))2 9207 18

2
Put 2¢°*» =, . Then y>-9y+8=0, which
gives y=8,y=1.
2x2+2:23:>

when y=8 = 22 g =

x*+2=3
= x’=1 =>x=1-1.
when y=1 = 22 =1 = 272 =2°
= x> +2=0 =x?=-2, which is not
possible.
8. (b)Let 10 —v24 40 +60 = (Ja —Vb +/c)?
=a+b+c—2Jab —2Jbc +2ca
a,b,c>0. Then a+b+c=10,
ab =6, bc =10, ca =15
a’b?c* =900 = abc = 30 (#130).
So, a=3, b=2,c=5
Therefore,

J10 =24 —/20 +/60) = +(3 ++/5 —2)

1
9. (a) zl+xa—b 4 x%C :th+c et a+b

b+c
xa+h Z)C h

_ (xP* 4 xTxehyZ
@ 1 3 4
V=230 J7-2J10  22+43
11+2\/§_3(7+2\/ﬁ)_2\/m
Ji Jo J1
= V1142430 —7+2410 —2(2- /3
= W6 +V5)-(f5 +2)- 8 -44/3
= W6 -v2)-(6 -v2)=0.
1. (D) 134 +6292 =[112 +13)2]+2.11./13 = (11 + 13 )?

10.

)

o134 +6292 =11 +413 .

12. (a) y=to_! 2=, 5
X 2443 4-3

Cx oy _x62en a2+
T2 J2-y 2-x 2-y
-

6x =32) vy V) xlx-V2) v+
x=2 2-y V3 V3
= %[x\/;+y\/;+«/5(y—x)]
= %[(m\/?)m +2=3)"% +2(=24/3)]

1 1 1

f[zm (4+2\/§)3’2+237(4—2\/§)3’2—2\/E}
= %{ﬁ{(ﬁﬂf +(\/§—1)3}—2\/€}
= %{ﬁ{zsﬁm.ﬁ}—z%}
= %(zﬁ—zﬁ)zﬁ.

13. (c) Put the repeated factor
x-D=y=>x=y+1
) x2 4y’ 142y +y?
C@-D'x-2) Y- Y14y
Dividing the numerator,
A+2y+y?) by (-1+y) till y* appears as

factor,
We get
2 3
1+2¢+y:(_1_3),_4))2)_’_ 4y
—l+y —1+y
. . -1 3 4 4
Given expression = _3__2__+
oyt oy —l4y
-1 -3 —4 4
= T+ >+ + .
x-1° (-1 -1 (x-2)
2o5c46|X —6x7+10x -2/ |
4. (@) x® —5x% +6x
j— + —_
—x2+4x-2
—x24+5x-6
+ - +
—x+4
S fo)=x-1.
4 2
x"+24x"+28 Ax+B, Ax+B, A;x+B
15. () R TC R St s sy e e
" +1) x“+1 (x~+1) x“+1)

=x +24x7 428 =(A,x + B)(x* +1)?
+(Ayx + By)(x? + 1)+ (Asx + B;)
Putting x=i5=Ai+B; => A;=0,B; =5

Equating different powers of x,
0=A,.B, =124, +A, =0=A, =0
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2B, +B, =24 =B, =22. 2 3
I 2 et () =lrx+ X 4+
. 1 22 5 20 3!
~.P.fraction= + + .
241 &2 +D* (2 +1)? x? X3
14y = ooty e >0, for x>0
16. (d) log,(1+x)—x =log,(1+x)-log, e* =log, — 2t 3
ze se*>1+x,for x>0; ..(c)istrue
_ 1+x X 2
=In > 3 <O,asl+x<1+x+2—!+....+ e‘—(l—x)=1+x+x—+ ...... l4x
l+x+—+—+.. 21
21 3!
xz X3
= 2x+—+—F. >0, for x>0
21 3

s log,(1+x)<x, for x>0.
e >1—-x,for x>0

1
Lflog(1+x)=171—flog(l+x)

+

e*<(1-x), for x>0 1is not true.

1+x X

| Thus,

= 1—[ +10g(1+x):|<0,f0r x>0
1+x

a <log( +x), .. (b)is true
1+x
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Logarithms, Indices and Surds, Partial Fractions ET Self Evaluation Test -2

_ P . 40 =
If log,, 3=0.477 , the number of digits in 3™ is [IIT 8. If a>0. then a+m is
1992]
1 1
(a) 18 (b) 19 (a) E,l(4a—l) (b) 5[1 +J@a+1)]
(c) 20 (d) 21 | 1
(o) 5[1 —J@a-1)] (d) E[l +J@a+1)]

89
Zlog3(tan r’)=
r=1

4+343
9. If —2Y° _4+Jb, then (a,b)=

(a) 3 (b) 1 VT +443)
(o) 2 (d) o

(a) (12,1) (b) (1, 12)
If n=1983!, then the value of expression

1 1 1 (c) (-1,12) (d) (12, 1)
+ + + e + is equal to )
log,n logyn log,n loggg3 1 10. If 3'-3""'=6,then x'isequalto [UPSEAT 2003]
[DCE 2005] (a) 2 (b) 4

() -1 (b) o (©) 9 (d) None of these
(€)1 (d) 2 11. \/[x+2,/(x—1)] +\/[x—2,/(x—1)] -
If x,>x,,>..>x,>x,>1 then the value of

(a) 2,if 1<x<2 (b) 2,if x> 2

SR
log,, log,, log,. .. log, x,m' 1isequalto © 2\/()57, ifl<x<2 @ 2\/@7, if x>2
(@) o (b) 1 12. The remainder obtained when the polynomial
(c) 2 (d) None of these x® +x¥ +1 isdivided by (x +1) is [EAMCET 1992]
Solution set of inequality log,,(x* —2x -2)<0is (a) 1 ) -1
(@) [-1.1-43] (©) 2 () -2
3 .
13. If al =p+—L 4+ " 4+ % th

(b) [1+‘/§’3] 3 Q2x-Dx+2)(x—-3) P 2x-1 x+2 x-3° en
(o)) [*l,lfx/g)U(IJr\/g,:"] () p=1 () p=2
(d) None of these 1

(c) p:E (d) 6g-3r+2s=3

If x =2 +1)-Y2 1), then »*+3x =
14. If logy;(x—1)<logyyo(x —1)then x =1 lies in

(a) 2 (b) 6

(c) 6x (d) None of these [Kerala (Engg.) 2005]
() (1, 2) (b) (0,1)

Y61 ~d05) = © (1, @) @ (2, )

(a) 1-2V5 () 1-v5 (e) (0.09, 0.3)

(© 2—\/§ (d) None of these
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—
1. (©
2. (d)
3. (9
4. (b)
5 ()
6 (a)
7 ()

S Answers and Solutions

Let y=3%

Taking log both the sides, log y =log 3%
= log y=40log3 = logy=19.08

.. Number of digitsin y=19+1=20 .

39
> log j(tan r*) = log y(tan 45°) =log; 1=0 .
r=1
1 1 1 1
+ + + o +—
log,n logsn log,n log 953 1

= log,2+log, 3 +log,4 +...... +log, 1983
= log,(2.3.4...1983 )=log, (1983 ) =log, n=1.

x
*1

X'.
Xp-1

log, log, log, ... log, x,

= log, log,, log .

X,

= log, log,, log X}

= log, log,, x;' =log, x, =1.

log (x> =2x-2)<0 ... (i)
For logarithm to be defined,
x*=2x-2>0 * —
12
= (x-17>3 ‘/__1 ps L
= x-1<-J3 orx-1>vJ3 — —
f(\/§+1)

= x<1—\/§ or x>1+\/§
i.e., x<7(\/§*1) or x>(\/§+1)
Now from (i), x> -2x-2<1

= x?-2x-3<0
= x-3)x+DH<0= -1<x<3

s oxel-L—-(3 DUl V3 +1,3].

ie, xe[-1,1-+/3) U1 +43,3).

x=G2 4+ -2 -3

P = 24)-W2-1)-3602+D"3 2 -1/

[%/(ﬁﬂ)—%/ﬁ}
=2-32-D"*x =>x*+3x=2.
Y61 -465 =a—b
= 61 -465 =(@—b) =da® +3ab —(3a> +bWb
= 61 =a’ +3ab,46\5 = (3a> +b)Jb
= 61 = (@®+3b)a, 23320 = (3a* +bWb
So,a=1,b=20.

Therefore, {61 —46+/5 =1-20 =1-25 .

10.

11.

12.

13.

14.

(SET - 2)
(b) x:\/a+\/a+\/a+ ..... 0
1+yl+4a

= x=va+x = x> -x—-a=0 = x= 5

As a>0, x>0; .. +ve sign should be considered.

x:%(l+\/4a+l).

7+43 2443

R N SN IO SN
2+3)2-43)

= —1+\/E:a+\/z;

(b) We have 3*-3*1=6 = 3* 73?

(@) +Vb =

5 (@b)=(-1,12).
=6

Let 3" =1, then given equation can be written as
-l 6= 31-1=18 = 2r=18 = =9
. 3'=3% = x=2.Hence, x*=2*=4,
(a,d) x-1>20=>x2>1
Next, x£2+Jx—-12>20

= x224x-D=>x2-4x+420=>(x-2)7° 20,

whichistrue V x, ..x2>1.

For 1<x<2, \/x+2\/:+\/x—2\/:
= Jle-D2vr—T 1+ -D-2/x—1
=d+Vx D+ -Jx-1)=2

For x>2, \/x+2m+\/x—2\/:

= A+Vx-D+Gxr-1-D=2Jx-1.

64

(a) Remainder of x® +x? +1, when divided by x +1
is D +D7 +1=1-1+1=1.
(c,d) x3 = pRx —1D(x +2)(x —3)+g(x +2)(x —3)
+2x —D(x —3)+sC2x —D(x +2)

Equating coefficient of x*; 1=2p=p =%

Equating coefficient of x’i.e., constant term,
0=6p—-6g+3r—-2s=>6g—-3r+2s=3.
(©) logys(x —1)<logype(x —1)
1 -1
B =Dy s 0.00)
logy;(x —1) -
= 1<logy;(0.3)° = 1<2

Which of true therefore it is true for every positive
valueof 2. .. xe(l,o).
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