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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 0a and ,1  then logarithm of a positive 

number N is defined as the index x of that power of 'a' 

which equals N i.e., 

10log log  ,aN,aaNaiffxN
Nx

a
a and 0N  

It is also known as fundamental logarithmic 

identity. 

Its domain is ),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 
 

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

characteristic and the fractional part is called 

mantissa. 

Mantissa

)( fraction

ticsCharacters

integerlog10


 veN  

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

kept positive. 

(3) If the characteristics of N10log  be n, then the 

number of digits in N is (n+1). 

(4) If the characteristics of N10log  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 ,0a ,1a  ,0b  1b  then  

(1) 01log,1log  aa a  

(2) 1log.log ab ba   
a

b
b

a
log

1
log   

(3) baa cbc log.loglog  or 
c

a
a

b

b
c

log

log
log   

(4) nmmn aaa loglog)(log   

(5) nm
n

m
aaa logloglog 








 

(6) mnm a
n

a loglog   (7) ma
ma log   

(8) n
n

aa log
1

log 







 (9) nn aa
log

1
log

   

(10) nn aa
loglog




   , )0(   

(11)  ab cc ba
loglog  ,  0,,( cba and )1c  

 

Logarithmic inequalities 
 

(1) If  0log1,1  ppa a  

(2) If 0log1,10  ppa a  

(3) If 0log10,1  ppa a  

(4) If 1log1  pap a  

(5) If 1log01  ppa a  

(6) If 1log010  ppa a  

(7) If 1log10  pap a  

(8) If 











10if,

1if,
log

mma

mma
ba

b

b

m  

(9) 











10if,

1if,
log

mma

mma
ba

b

b

m  

(10) ba pp loglog     ba   if base p is positive 

and >1 or ba  if base p is positive and < 1 i.e.,  

10  p . 
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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 aaaaaa
m .............  (m 

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

power or exponent. 
 

Laws of indices 
 

(1) 10 a ,     )0( a      

(2) )0(,
1


a

a
a

m

m  

(3) ,. nmnm
aaa   where m and n are rational 

numbers  

(4) ,
n

m
nm

a

a
a    where m and n are rational 

numbers, 0a  

(5) mnnm
aa )(  

(6) 
q pqp

aa /  

(7) If yx  , then ,yx
aa  but the converse may not 

be true. 

For example : 86 )1()1(  , but 86    

 (i) If ,1a or ,0  then yx   

 (ii) If 1a , then yx , may be any real number 

(iii) If ,1a then yx , may be both even or both 

odd 

(iv) If ,0a then yx ,  may be any non-zero real 

number 

But if we have to solve the equations like 
)()( )]([)]([ xΨx

xfxf   then we have to solve : 

(a) 1)( xf     (b) 1)( xf  

(c) 0)( xf    (d) )()( xΨx   

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

(8) mmm
abba )(.  is not always true 

In real domain, )(abba  , only when 0,0  ba  

In complex domain, )(. abba  , if at least one of 

a and b is positive.  

(9) If xx
ba  then consider the following cases : 

(i) If ,ba  then 0x         

(ii) If ,0 ba then x may have any real value 

(iii) If ba  , then x  is even.  

If we have to solve the equation of the form 
)()( )]([)]([ xx

xgxf
  i.e., same index, different bases, then 

we have to solve  (a) )()( xgxf  ,   (b) )()( xgxf  ,  

(c) 0)( x  

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 th
n root of x i.e., n

x
/1 is irrational, then it 

is called surd of order n. 

Order of a surd is indicated by the number 

denoting the root. 

For example, n 3,)11(,9,7 5/33  are surds of second, 

third, fifth and n
th

 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 5,56,32 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 dcba    or cba  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 surd 

3572  is the surd  3572  .  
 

Properties of quadratic surds 
 

(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 ,dcba  where a and c are rational, 

and db ,  are irrational, then ca   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 32  and 3  is a rationalising factor 

of each other. Similarly 23  and 23  are 

rationalising factors of each other, as 

1)23)(23(  , which is rational. 

To find the factor which will rationalize any given 

binomial surd :  

Case I : Suppose the given surd is 
qP ba   

Let ybxa
qP  /1/1 , and let n be the L.C.M. of p and 

q. Then n
x and n

y are both rational.  

Now nn
yx  is divisible by yx   for all values of n, 

and ).....)(( 12321   nnnnnn
yyxyxxyxyx . 

Thus the rationalizing factor is 
12321 .....   nnnn

yyxyxx  and the rational product 

is nn
yx  . 

Case II : Let the given surd be 
qp

ba  . 

Let nyx ,, have the same meaning as in Case I. 

(1) If n is even, then nn
yx  is divisible by x + y and 

).....)(( 13321   nnnnnn
yyxyxxyxyx  

Thus the rationalizing factor is 
12321 ...   nnnn

yyxyxx  and the rational product is 

nn
yx  . 

(2) If n is odd, nn
yx  is divisible by yx   and 

)....)(( 121   nnnnn
yyxxyxyx  

Thus the rationalizing factor is .....21  
yxx

nn  

12   nn
yxy  and the rational product is nn

yx  . 
 

Square roots of a +b and a + b + c + d 

where b , c , d are Surds  
 

Let ,)( yxba   where 0, yx  are rational 

numbers.  

Then squaring both sides we have, 

yxyxba 2  

 ,yxa  xyb 2  xyb 4  

So, baxyyxyx  222 4)()(   

After solving we can find x and y.  

Similarly square root of ba  can be found by 

taking yxyxba  ,)(  

To find square root of a + b + c + d : 

Let )0,,(,)(  zyxzyxdcba  and 

take zyxdcba  )( . 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 ba 2 is not a perfect square, the square root 

of ba  is complicated i.e., we can't find the value of 

)( ba  in the form of a compound surd. 

(2) If yxyxba  ,)( then 

yxba  )(  

(3)  











 













 


22
)(

22
baabaa

ba    

(4) 











 













 


22
)(

22
baabaa

ba  

(5)  If a is a rational number and dcb ,,  are 

surds then 

(i) 
b

cd

d

bc

c

bd
dcba

444
   

(ii)  
d

bc

b

cd

c

bd
dcba

444
  

(iii) 
b

cd

c

bd

d

bc
dcba

444
  

 

Cube root of a binomial quadratic surd 
 

If yxba  3/1)( then ,)( 3/2
yxba  where 

a is a rational number and b is a surd. 

Procedure of finding 3/1)( ba  is illustrated with 

the help of an example : 

Taking yx  3/1)33037( we get on cubing both 

sides, 33037  yyxxyx )3(3 23   

3733  xyx  

1215330)3( 2  yyx  

As 3 can not be reduced, let us assume 3y  we 

get 30333 22  xyx . 3 x , 

which doesn't satisfy 3733  xyx . 

Again taking ,12y  we get  1,15123 2  xx  

12,1  yx satisfy 3733  xyx  

321121330373   
 

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 bxax  , to conclude ba  is not 

correct. The correct procedure is )( bax  =0 i.e. 0x or 

ba  . Here, necessity of verification is required. 

 

Partial Fractions 
 

Definition 
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An expression of the form 
)(

)(

xg

xf
, where )(xf  and 

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

(1) Proper rational functions : Functions of the 

form 
)(

)(

xg

xf
, where )(xf  and )(xg  are polynomials and 

0)( xg ,are called rational functions of x.  

If degree of )(xf  is less than degree of )(xg ,then 

)(

)(

xg

xf
 is called a proper rational function. 

(2) Improper rational functions : If degree of )(xf  

is greater than or equal to degree of )(xg , then 
)(

)(

xg

xf
 is 

called an improper rational function. 

(3) Partial fractions : Any proper rational 

function can be broken up into a group of different 

rational fractions, each having a simple factor of the 

denominator of the original rational function. Each 

such fraction is called a partial fraction. 

If by some process, we can break a given rational 

function 
)(

)(

xg

xf
 into different fractions, whose 

denominators are the factors of )(xg ,then the process 

of obtaining them is called the resolution or 

decomposition of 
)(

)(

xg

xf
 into its partial fractions. 

 

Different cases of partial fractions 
 

(1) When the denominator consists of non-

repeated linear factors : To each linear factor )( ax   

occurring once in the denominator of a proper 

fraction, there corresponds a single partial fraction of 

the form
ax

A


, where A is a constant to be determined.  

If )(xg  = ),).......(()()( 321 naxaxaxax   then we 

assume that, 
n

n

ax

A

ax

A

ax

A

xg

xf








 ......

)(

)(

2

2

1

1  

where 321 ,, AAA , ....... nA are constants, can be 

determined by equating the numerator of L.H.S. to the 

numerator of R.H.S. (after L.C.M.) and substituting 

naaax ,......, 21 . 

(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 )).......(()()()( 21 r
k

axaxaxaxxg  . Then we 

assume that  

......
)()(

)(
2

21 






ax

A

ax

A

xg

xf

)(
......

)()( 1

1

r

r

k

k

ax

B

ax

B

ax

A








  

Where kAAA ......,,, 21  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 cbxax 2 , there 

corresponds a partial fraction of the form 
cbxax

BAx




2
, 

where A and B are constants to be determined. 

Example : 

3294)3()2()94(

324
22

2














x

D

x

C

xx

BAx

xxxx

xx
 

(1) 
)()( 2222

axa

qpa

xa

qpa

ax

q

axx

qpx














 

(2) 
2222 )()()( axa

qpa

axa

q

xa

q

axx

qpx











 

(3)  
)()( 222

2

222
axa

qxpa

xa

q

axx

qpx








 

(4) When the denominator consists of repeated 

quadratic factors : To each irreducible quadratic 

factor cbxax 2  occurring r times in the denominator 

of a proper rational fraction there corresponds a sum 

of r partial fractions of the form. 

 
r

rr

cbxax

BxA

cbxax

BxA

cbxax

BxA

)(
.........

)( 222
22

2
11













 

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

Partial fractions of improper rational functions 
 

If degree of )(xf  is greater than or equal to degree 

of )(xg , then 
)(

)(

xg

xf
 is called an improper rational 

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.,
)(

)(
)(

)(

)(

xg

xR
xQ

xg

xf
 , where degree of )(xR < degree of 

)(xg . 

 For example,
652

3

 xx

x
 is an improper rational 

function and can be expressed as 
65

3019
)5(

2 



xx

x
x  

which is the sum of a polynomial )5( x  and a proper 

rational function 
65

3019
2 


xx

x
. 

 

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. 
 

 

 

 

 

 

 The logarithm of a number is unique i.e., no 

number can have two different log to a given 

base. 

aa ee 10log.10loglog   or a
a

a e

e

e log434.0
10log

log
log10   

 If a  is not rational, n a  is not a surd. 

 Remainder of polynomial )(xf , when divided by 

)( ax   is )(af . e.g., remainder of 732  xx ,when 

divided by 2x  is 37)2(3)2( 2  . 

 
)()()()()()( bxab

qpb

baax

qpa

bxax

qpx













 

 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. 
 

 

  

 

 

 

 

 

Logarithms 

 

1. For xy alog 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 5 432 to the base 22 is  

 (a) 3.6 (b) 5 

 (c) 5.6 (d) None of these 

3. The number 7log2 is  [IIT 1990; Pb CET 2002] 

 (a) An integer (b) A rational number 

 (c) An irrational number (d) A prime number 

4. If  ,2log7 m then 28log49 is equal to [Roorkee 1999] 

 (a) )21(2 m  (b) 
2

21 m
 

 (c) 
m21

2


 (d) m1  

5. If  )log(log
2

1

2
log ba

ba
eee 







 
, then relation 

between a and b will be   [UPSEAT  2000]   

 (a) ba   (b) 
2

b
a   

 (c) ba 2  (d) 
3

b
a   

6. Which is the correct order for a given number 

 in increasing order   [Roorkee 2000]   

 (a)  1032 log,log,log,log e  

 (b)  2310 log,log,log,log e  

 (c)  3210 log,log,log,log e  

 (d)  1023 log,log,log,log e  

7.  ||loglog bab  

 (a) alog  (b) ||log a  

 (c) alog  (d) None of these  

8. The  value of )4(log2
5.0 is   

(a) –2 (b) )4(  

(c)  2 (d)  None of these 

9. The value of 9log8log7log6log5log4log 876543 is 

[IIIT Allahabad 2000] 

 (a) 1 (b) 2 

 (c) 3 (d)  4 

10. )77(7loglog 77   

 (a) 7log3 2  (b) 7log31 3  

 (c) 2log31 7  (d)  None of these 

11. The value of 
9log/436log)3log/1( 795 32781   is equal to   

 (a) 49 (b) 625 

 (c) 216 (d)  890 

12. 





















80

81
log3

24

25
log5

15

16
log7 is equal to  

[EAMCET 1990] 

 (a) 0 (b) 1 

 (c) 2log  (d) 3log   

13. If a5log4 and ,6log5 b then 2log3 is equal to  

 (a) 
12

1

a
 (b) 

12

1

b
 

 (c) 12 ab  (d)  
12

1

ab
 

14. If ,0,1,5loglog.log 5  kkkx xk then x is equal to   

 (a) k (b) 
5

1
 

 (c) 5 (d) None of these  

15. If ,2log.log5 xa a then x is equal to  

 (a) 125 (b) 2
a  

 (c) 25  (d)  None of these 

16. If ,124 22
abba  then )2log( ba  is  

 (a) ]2loglog[log
2

1
 ba  (b) 2log

2
log

2
log 

ba
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 (c) ]2log4log[log
2

1
 ba  (d)

 ]2log4log[log
2

1
 ba   

17. If ,2log2256logloglog
2422 A then A is equal to 

[WB JEE 1992] 

 (a) 2 (b) 3 

 (c) 5 (d) 7  

18. If ,log10 yx  then 2
1000log x is equal to  

 (a) 2
y  (b) y2  

 (c) 
2

3y
 (d)  

3

2y
 

19. If ),(log),(log),(log abzcaybcx cba  then which of 

the following is equal to 1  

(a) zyx   

(b) 111 )1()1()1(   zyx  

(c) xyz  

(d)  None of these 

20. If 24log,12log 3624  ba and ,36log48c then 

1+abc is equal to    [SCRA 2000] 

 (a) ab2  (b) ac2  

 (c) bc2  (d)  0 

21. If ,,, accbba
zyx  then value of xyz is  

 (a) 0 (b) 1 

 (c) 2 (d) 3  

22. If ,47712.03log,30103.02log 1010  the number of 

digits in 812 23  is  

 (a) 7 (b) 8 

 (c) 9 (d) 10 

23. 


n

n
an1 2
)(log

1
 

 (a) 2log
2

)1(
a

nn 
 (b) a

nn
2log

2

)1( 
 

 (c) a
nn

2

22

log
4

)1( 
 (d) None of these 

24. The solution of the equation 57 loglog  

0)5( 2  xx  

[UPSEAT 2000] 

 (a) 2x  (b) 3x  

 (c) 4x  (d) 2x  

25. 4log 18 is   

 (a) A rational number (b) An irrational 

number 

 (c) A prime number (d)  None of these 

26. The value of 
......)001.001.01.0(log

20)05.0(


is  

 (a) 81 (b) 
81

1
 

 (c) 20 (d)  
20

1
 

27. If a, b, c are distinct positive numbers, each 

different from 1,  such that  

]loglog[log]loglog[log bbbaaa bcaacb    

 ,0]loglog[log  ccc cba  then abc = 

 (a) 1 (b) 2 

 (c) 3 (d) None of these  

28. If ,27log12 a then 16log6   [EAMCET 1990] 

 (a) 
a

a




3

3
.2  (b) 

a

a




3

3
.3  

 (c) 
a

a




3

3
.4  (d)  None of these 

29. If  ,
logloglog

ba

z

ac

y

cb

x








then which of the following 

is true 

[Karnataka CET 2004] 

 (a) 1xyz  (b) 1cba
zyx  

 (c) 1 baaccb
zyx  (d)  cba

zyxxyz   

30. The number of  real values of the parameter k for 

which 0loglog)(log 1616
2

16  kxx with real 

coefficients will have exactly one solution is 

 (a) 2 (b) 1 

 (c) 4 (d) None of these 

31. If 34

5
log)(log

4

3
3

2
3


 xx

x  then x has 

 (a) One positive integral value 

 (b) One irrational value 

 (c) Two positive rational values 

 (d) None of these  

32. If )1000(log5x and )2058(log7y then  

 (a) yx   (b) yx   

 (c) yx   (d)  None of these 

33. If ,
log

1

log

1

43

x


then x be 

 (a) 2 (b) 3 

 (c) 3.5 (d)    

34. If ],4,0[,0sinlog
2/1

 xx then the number of 

values of x which are integral multiples of ,
4


is  

 (a) 4 (b) 12 

 (c) 3 (d)  None of these 

35. The set of real values of x satisfying 

2)126(log 2
2/1  xx  is 

 (a)  2,  (b) ]4,2[  

 (c)  ,4  (d) None of these  

36. The set of real values of x for which 

52
)1(log

2 


x
x

is 

 (a) ),4()1,(   (b) ),4(   

 (c) )4,1(  (d)  None of these 

37. If )1(log)1(log 2.004.0  xx then x belongs to the 

interval 

 (a)  2,1  (b)  2,  

 (c)  ,2  (d)  None of these 

38. The set of real values of x for which 

1
2

log 2.0 

x

x
is   
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 (a) ),0(
2

5
, 





   (b) 





 ,
2

5
 

 (c) ),0()2,(   (d) None of these 

39. If czbyax acb log,log,log  , then xyz is 

[UPSEAT 2003] 

(a) 0 (b) 1 

(c) 3 (d) None of these 

40. The value of 

12...9899
10032 100log....log.log is[AMU 2005] 

(a) 0 (b) 1 

 (c) 2 (d) 100! 

 

Indices and Surds   

 

1. For 

)( 22

,0

mlml

m

l

x

x
x















)()( 2222
lnln

l

n
nnmm

n

m

x

x

x

x






















= 

 (a) 1 (b) x 

 (c) Does not exist (d) None of these 

2. If zyx 842  and ,288xyz then 
zyx 8

1

4

1

2

1
 

 (a) 11/48 (b) 11/24 

 (c) 11/8 (d) 11/96 

3. 







nn

nn

12

11

)3/1(23

3.73.2
 

 (a) 1 (b) 3 

 (c) –1 (d) 0 

4. If  ,
2

3

3

2
222 xx 
















then x =     [UPSEAT 1999] 

 (a) 1 (b) 3 

 (c) 4 (d) 0 

5. The greatest number among 643 17,11,9 is   

 (a) 3 9  (b) 4 11  

 (c) 6 17  (d) Can not be 

determined  

6. The value of 
805402010

15


is   

 (a) )25(5   (b) )22(5   

 (c) )21(5   (d) )23(5   

7. The rationalising factor of 3/13/1  aa is  

 (a) 3/13/1  aa  (b) 3/23/2  aa  

 (c) 3/23/2  aa  (d) 13/23/2  
aa  

8. )53(   is equal to    

 (a) 15   (b) 23   

 (c) 2/)15(   (d) )15(
2

1
  

9. 4 )21217(    

 (a) 12   (b) )12(2 4/1   

 (c) 122   (d) None of these 

10. The equation )14()1()1(  xxx , Rx  has   

 (a) One solution (b) Two solution 

 (c) Four solution (d) No solution 

11. nm aa
log  

 (a) mn
a  (b) n

m  

 (c) m
n  (d) None of these 

12. If 
n

mnm
aa )( , then the value of 'm' in terms of 'n' 

is  

 (a) n (b) m
n

/1  

 (c) )1/(1 n
n  (d)  None of these 

13. 3/233/15 )16()( xx 







 2/3

9/4

4

1
x  

 (a) 3)4/(x  (b) 3)4( x  

 (c) 38 x  (d) None of these 

14. If zyx
cba

/1/1/1  and acb 2 then  zx  

 (a) y (b) 2y 

 (c) 2xyz (d) None of these  

15. If ,,, abccabbca
zyx  then xyz = 

 (a) 0 (b) 1 

 (c) zyx   (d) 2 zyx  

16. If zyyx
zyxazyxa )(,)(  , ,)( xz

zyxa   

then 

 (a) 3/azyx   (b) 3/azyx   

 (c) 0 zyx  (d)  None of these 

17. If ,,, 111
abccabbca

zyx   then  )/1( x  

 (a) 1 (b) 0 

 (c) abc (d) None of these 

18. If ,1
2)2(

2)2()2(
21

21





mnm

nnmn

then m = 

 (a) 0 (b) 1 

 (c) n (d) 2n  

19. If ,xy
yx  then ,)/( )/()/( kyxyx

xyx
 where k  

 (a) 0 (b) 1 

 (c) –1 (d) None of these 

20. If ,).( 33
xxx

xxx  then x = 

 (a) 1 (b) –1 

 (c) 0 (d) 64/27 

21. If ,)( xyyx
abba  then  yx  

 (a) 0 (b) 1 

 (c) xy (d) None of these 

22. If ,22 3/13/1 x then  xx 62 3  

 (a) 1 (b) 2 

 (c) 3 (d)  None of these 

23. Solution of the equation xxx
xxx )()(  are  

 (a) 9/4 (b) 1 

 (c) –1 (d) 0  

24. If ,26)2.0.(55 21   xx then x  may have the value 

 (a) 25 (b) 1 

 (c) 3 (d) None of these 

25. Let 
122

7
4/12/1 

4/32/14/1 2.2.2. DCBA  , then 

 (a) 1A  (b) 3B  

 (c) 2C  (d) 1D  

26. Solution of the equation )2(39.4 121   xx  has the 

solution  

 (a) 3 (b) 2 
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 (c) 3/2 (d) 2/3  

27. Solution of the equation 122

3

2

1

3229 
 x

xx
x  

 (a) )8/9(log9  (b)   )8/9(log 2/9  

 (c) )8/9(loge  (d) None of these 

28. 



2/32/3

2/32/3

])35(6[])35(6[

])15(4[])15(4[
 

 (a) 1 (b) 7/13 

 (c) 13/7 (d) None of these 

29. If ,
25

25
,

25

25









 yx  then  22 343 yxyx  

 (a) ]121056[
3

1
  (b) ]121056[

3

1
  

 (c) ]101256[
3

1
  (d) None of these 

30. 
 2253

12
 

 (a) 2)10(51   (b) 2)10(51   

 (c) 21051   (d) )10(251   

31. 
)7516()2/7(

)537()2/5(




= 

 (a) Rational (b) Surd 

 (c) Multiple of 7  (d) None of these 

32. 
 )32()32(

2
 

 (a) 0 (b) 1 

 (c) 2  (d) 2/1   

33. 
 321

4
 

 (a) 622   (b) 321   

 (c) 323   (d) None of these 

34. 






 23

6

26

34

36

23
 

 (a) 25  (b) 23  

 (c) 32  (d) 0  

35. The rationalising factor of 732   is  

 (a) 73   (b) 732   

 (c) 723   (d) None of these  

36. The value of  ])24868(12[   

 (a) 22   (b) 22   

 (c) 12   (d) None of these 

37. The square root of )48()50(  is 

 (a) )23(2 4/1   (b) )23(2 4/1   

 (c) )22(2 4/1   (d) )23(2 4/1   

38.  )32()53(  

 (a) )2/3()2/5(   (b) )2/3()2/5(   

 (c) )2/1()2/5(   (d) )2/1()2/3(    

39. The value of ])55(2512[  is 

 (a) ]1)11([5 2/1   (b) ]1)11([5 2/1   

 (c) ]1)11([5 4/1   (d) ]1)11([5 4/1   

40. The cube root of 21139   is 

 (a) 232   (b) 223   

 (c) 233   (d)  23   

41. If ,)1( 2
axx  then x = 

 (a) )/1(
2

1
aa   (b) )/1(

2

1
aa   

 (c) )( 1 aa  (d) None of these 

42. If 37 x  and ,4xy then 44
yx  =  

 (a) 400 (b) 368 

 (c) 352 (d)  200 

43. If   ,53 x then 
 )23(2 x

x
 

 (a) 5 (b) 5  

 (c) 5/1  (d)  5/1  

44. If )20()21( a and ),17()18( b then 

 (a) ba   (b) 0 ba  

 (c) ba   (d) ba   

45. Solution of the equation 6)2()10(  xx are 

 (a) 0 (b) 6 

 (c) 4 (d)  None of these 

46.  )625(/1]6222326[  

 (a) 1 (b) –1 

 (c) 0 (d)  None of these 
 

Partial fractions  

 

1. If 
)3(1)3)(1(

32










x

b

x

a

xx

x
,  then ba   [MNR 1993] 

 (a) 1 (b) 2 

 (c) 9/4 (d) –1/4 

2. If 
1

10

)2(23

3
2 








xx

A

xx

ax
, then 

 (a) 7a  (b) 7a  

 (c) 13A  (d) 13A  

3. If 
22 )1()1()1()1()1(

43













x

C

x

B

x

A

xx

x
, then A  

[EAMCET 1994]  

 (a) –1/2 (b) 15/4 

 (c) 7/4 (d) –1/4 

4. The partial fractions of 
)2()1(

13
2

xxx

x




 are  

[MNR 1995]  

 (a) 
)1( 2  xx

x
+

2

1

x
 (b) 

21

1
2 


 x

x

xx
 

 (c) 
2

1

12 


 xxx

x
 (d) 

21

1
2 





x

x

xx
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5. If 
1

)1(
23

2










x

CBx

x

A

xx

x
,  then 








C

A1sin  

[EAMCET 1997, 98] 

 (a) 
6


 (b) 

4


 

 (c) 
3


 (d) 

2


 

6. If y
x

x

xxx

x
















 1

1

)1(

1

4

1

)1()1( 222
 then y =  

 (a) 
22 )1(2

)1(





x

x
 (b) 

)1(3

)1(
2 



x

x
 

 (c) 
22 )1(2

1





x

x
 (d) None of these 

7. The coefficient of 
n

x  in the expression 

)1()2(

65

xx

x




 when expanded in ascending order is  [MNR 1993]  

 (a) 
3

11

2

)1(

3

2



n

n

 (b) 
3

11

2

)1(

3

2





n

n

 

 (c) 
n

n

2

11

3

)1(

3

2



  (d) None of these 

8. The remainder obtained when the polynomial 
2438127931 xxxxxx   is divided by 1x  is 

[EAMCET 1991] 

 (a) 3 (b) 5 

 (c) 7 (d) 11  

9. If 

nx

A

x

A

x

A

x

A

nxxxx

n











....

21))....(2()1(

1 210   

then rA  

 (a) 
)!(

)1(!

rn

r
r




 (b) 
)!(!

)1(

rnr

r




 

 (c) 
)!(!

1

rnr 
 (d) None of these 

10. 



)3()2()1(

1

xxx

x
   [IIT 1996] 

 (a) 
3

1

2

3

1

1







 xxx
 (b) 

3

2

2

1

1

3










xxx
 

 (c) 
3

2

2

3

1

1







 xxx
 (d) None of these 

11. If 
)32()2()1(

2




xxx

cbxax
=

32

5

2

2

1

3







 xxx
, then  

 (a) 5a  (b) 18b  

 (c) 22c  (d)  None of these 

12. If 
321

3

)32()1(

)2(










xxxx

x

e

B

eee

e
, then B  

 (a) 1 (b) 3 

 (c) 5 (d) 7 

13. If 
1223

43
2 








x

B

x

A

xx

x
,then ),( BA  

[EAMCET 1996] 

 (a) (7, 10) (b) (10, 7) 

 (c) (10, – 7) (d) (– 10, 7) 

14. If the remainders of the polynomial )(xf  when 

divided by 2,2,1  xxx  are 6, 3, 15 then the 

remainder of )(xf  when divided by 

)2()2()1(  xxx  is  

 (a) 132 2  xx  (b) 123 2  xx  

 (c) 32 2  xx  (d)  123 2  xx  

15. If  
xxxx

x

cos1

2

cos

sin

)cos1(cos

cos1





 

, then   

 (a) /8 (b) /4 

 (c) /2 (d)   

16. If 
















 22

2

22

2

2222

2

)()( bx

b

ax

a
k

bxax

x
then k = 

 (a) 22
ba   (b) 

ba 
1

 

 (c) 
ba 

1
 (d) 

22

1

ba 
 

17. If 
22 )2(21)2()1(

9










 x

C

x

B

x

A

xx
 then 

 CBA  

 (a) 3 (b) – 1 

 (c) 5 (d) None of these 

18. If 
22 )43(

3

43

1

)43( 








xxx

bax
 then  

 (a) 2a  (b) 1b  

 (c) 3a  (d) 4b  

19. 



2

2

)3()32(

1513

xx

xx
 

 (a) 
2)3(

5

32

1

3

1







 xxx
 

 (b) 
2)3(

5

3

1

32

1







 xxx
 

 (c) 
2)3(

5

3

1

32

1







 xxx
 

 (d) 
2)3(

5

3

1

32

1







 xxx
 

20. The partial fractions of 
4

23

)1(

1083




x

xx
 is  

 (a) 
432 )1(

5

)1(

7

)1(

1

)1(

3










 xxxx
 

 (b) 
432 )1(

5

)1(

7

)1(

1

)1(

3










 xxxx
 

 (c) 
432 )1(

5

)1(

7

)1(

1

)1(

3










 xxxx
 

 (d) None of these  

21. If 
1

)1(
23

2








x

CBx

x

A

xx

x
, then 

 (a) 2,0,1  CBA  (b) 2,0,1  CBA  

 (c) 2,0,1  CBA  (d)  None of these 

22. If 
111

2
23 







 xx

CBx

x

A

x

x
, then  

 (a) CBA   (b) CBA   

 (c) CBA   (d) CBA   

23. 



)1()12(

1
2

2

xx

x
   [MNR 1994] 
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 (a) 
)1(

1

)1(

3

)12(3

5










xxx
(b)

)1(

1

)1(3

1

)12(3

5










xxx
  

 (c) 
)1(

3

)1(

5

12

1







 xxx
 (d) None of these 

24. If 
xxx

x

xxx

ax










2

1

1)2()1(

1
22

, then a ….. 

 (a) 2 (b) 3 

 (c) 4 (d) 5  

25. 
)1()1(

1
22 



 x

CBx

x

A

xx
, then ),,( CBA …. [IIT 1995] 

 (a) (1, – 1, 0) (b) )1,0,1(   

 (c) )1,1,0(  (d) None of these 

26. 
 1

2
24

xx

x
 

 (a) 
1

1

1

1
22 







xx

x

xx

x
 (b) 

1

1

1

1
22 







xx

x

xx

x
 

 (c) 
1

1

1 22 



 xx

x

xx

x
 (d) 

1

1

1

1
22 


 xxxx

 

27. 
22222

2

)1(1)1(

53










x

b

x

a

x

x
, then ),( ba  

 (a) (2, 3) (b) (3, 2)     

 (c) (– 2,3) (d) (–3, 2) 

28. C
dx

B

cx

A

dxcx

bxax











)())((

))((
, then C =       

 (a) 5 (b) 4 

 (c) 3 (d)  1 

29. The partial fractions of 
23

5
2

2



xx

x
 are 

 (a) 
2)2(

1

)1(

1
1







xx
 (b) 

2)2(

1

)1(

1




 xx
 

 (c) 
2)2(

1

)1(

1




 xx
 (d) 

)2(

1

)1(

4
1







xx
 

30. The partial fraction of 



2

234

651

2556

xx

xxxx
 

 (a) 
xx

x
31

1

21

12





  (b) 

xx
x

31

1

21

12





  

 (c) 
xx

x
31

1

21

12





  (d) None of these 

31. If 
3sin5sin2

1sin
2

2




xx

x
= C

x

B

x

A





 )1(sin)3sin2(
,  

then 

 (a) 
2

13
A  (b) 2B  

 (c) C 1 (d) 5 CBA  

32. The coefficient of 4
x  in the expansion of the 

expression 
)1)(2(

3

 xx

x
 is  

 (a) –15/16 (b) 15/16 

 (c) –16/15 (d) 16/15 

33. The coefficient of 5
x  in the expansion of 

)2)(4(

1
2

2




xx

x
 is 

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

 (c) 1/265 (d) –1/256 

 

 

 

 

 

 

 

1. If ,25log,5log 173  yx which one of the 

following is correct    [WB JEE 1993] 

 (a) yx   (b) yx   

 (c) yx   (d) None of these 

2. If ),1(log)1(log 09.03.0  xx  then x lies in the 

interval 

 (a) ),2(   (b) (– 2, –1) 

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

3. If )(:)(:)(log:log:log yxxzzyzyx  then 

[UPSEAT 2001]  

 (a) 1.. xzy
zyx  (b) 1zyx

zyx  

 (c) 1zyx zyx  (d)  None of these 

4. The number of solution of xx  6)5(log2 is  

 (a) 2 (b) 0 

 (c) 3 (d) None of these 

5. The number 3log20 lies in  

 (a)  3/1,4/1  (b)  2/1,3/1  

 (c)  4/3,2/1  (d)   5/4,4/3  

6. If 2log
2

1
1.0  x then 

 (a) The maximum value of x is 10/1  

 (b) x lies between 1/100 and 10/1  

 (c) x does not lie between 1/100 and 10/1  

 (d) The minimum value of x is 1/100 

7. The equation 082.94 )2()2( 22

  xx has the 

solution 

 (a) 1x  (b) 1x  

 (c) 2x  (d) 2x  

8.  ])60()40()24(10[  

 (a) 235   (b) 235   

 (c) 235   (d) 532   

9.  
  caba

xx1

1
  

 (a) 1 (b) –1 

 (c) 0 (d)  None of these 

10. 






 )348(

4

)1027(

3

)30211(

1
 

 (a) 0 (b) –1 

 (c) 1 (d)  None of these 

11. The square root of 134 + )6292(  is 

 (a) )13(21   (b) )13(11   

 (c) )11(13   (d) )21(13   
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12. If ,1,32  xyx then 



 y

y

x

x

22
 

 (a) 2  (b) 3  

 (c) 1 (d) None of these 

13. The partial fractions of 
)2()1( 3

2

 xx

x
 are  [IIT 1992] 

 (a) 
)2(

4

)1(

4

)1(

3

)1(

1
23 











xxxx
 

 (b) 
)2(

4

)1(

4

)1(

3

)1(

1
23 











xxxx
 

 (c) 
)2(

4

)1(

4

)1(

3

)1(

1
23 













xxxx
 

 (d) None of these 

14. If 
)3()2(

)(
65

2106
2

23










x

B

x

A
xf

xx

xxx
, then 

)(xf   

 (a) 1x  (b) 1x  

 (c) x  (d) None of these 

15. The partial fractions of 
32

24

)1(

2824




x

xx
 are 

[EAMCET 1986] 

 (a) 
32222 )1(

5

)1(

22

)1(

1







 xxx
 

 (b) 
22222 )1(

5

)1(

22

)1(

1







 xxx
 

 (c) 
32222 )1(

5

)1(

22

)1(

1







 xxx
 

 (d) None of these 

16. Which of the following is not true  [UPSEAT 2000] 

 (a) 0for)1log(  xxx (b) 0for)1log(
1




xx
x

x
 

 (c) 0for1  xxe
x  (d) 0for 1  xxe

x  
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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 a,b,c,d 30 b 

31 a,b,c 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 b 22 c 23 a,b 24 b,c 25 a,c,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 

41 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 a,d 32 b 33 d     

 

Critical Thinking Questions 
 

1 c 2 a 3 b 4 d 5 b 

6 a,b,d 7 a,b 8 b 9 a 10 a 

11 b 12 a 13 c 14 a 15 a 

16 d         

 

 

 

 

 

 

 

 

Logarithms 
 

1. (d) It is obvious. 

2. (a) Let x be the required logarithm , then by 

definition 5 432)22( x   5/252/1 2.2)2.2( x ; 

 5

2
5

2

3

22



x

 Equating the indices,
5

27

2

3
x  

  6.3
5

18
 x . 

3. (c) Suppose, if possible, 7log2 is rational, say 

qp / where p and q are integers, prime to 

each other.  

  Then, qpqp

q

p
72277log /

2  , 

  which is false since L.H.S is even and R.H.S is 

odd. Obviously 7log2  is not an integer and 

hence not a prime number.  

4. (b) 
7log2

4log7log

49log

28log
28log 49


  

            4log
2

1

2

1

7log2

4log

7log2

7log
7  

            

2

21

2

1
2log

2

1
2log2.

2

1

2

1
77

m
m


  

5. (a) )log(log
2

1

2
log ba

ba
eee 






 

 

           abab ee log)(log
2

1
  

  abbaab
ba

2
2




  

  
  00

2
 baba   ba  . 

6. (b) Since 10, 3, e, 2 are in decreasing order. 

  Obviously,  2310 log,log,log,log e  are in 

increasing order. 

7. (b) ||log
||

log||loglog a
b

ab
bab 








 . 

8. (c) 2)2(})5.0({log4log 222
5.0

2
5.0   . 

9. (b) 9log.8log.7log.6log.5log.4log 876543  

 

 
3log

9log

8log

9log
.

7log

8log
.

6log

7log
.

5log

6log
.

4log

5log
.

3log

4log
  

  23log9log 2
33  . 

10. (c) )8/7(log7loglog777loglog 7
8/7

7777   

  2log312log18log7log 7
3

777  . 
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11. (d) 9log/436log)3log/1( 795 32781   

    7log4
36log

2

1
.3

5log4 9
3

3 333   

     
2/4

3
2/3

3
4

3 7log36log5log 333   

  8907365 22/34  . 

12. (c) Given expression= 2log
80

81
.

24

25
.

15

16
log

3

3

5

5

7

7











. 

13. (d) 6log
2

1
6log6log.5log 2454 ab  

 3log12)3log1(
2

1
22  abab  

  
12

1
2log3 


ab
. 

14. (b,c) 5loglog.log 5 xk kx   5loglog5 xx   

 
5log

1
5log

x

x   1)5(log 2 x  15log x  

  51 
x 

5

1
,5x . 

15. (c)  2log.log5 xa a   

2log5 x  255 2 x . 

16. (c) abba 124 22 
  ababba 1644 22   abba 16)2( 2   

  baba loglog16log)2log(2   

  ]2log4log[log
2

1
)2log(  baba  

17. (c)  256logloglog 422A  + 2log2 2/12  

     2log
)2/1(

1
24logloglog 2

4
422   

     42loglog44loglog 2
2222   

     54142log2  . 

18. (d) yxxxx
3

2
log

3

2
log2loglog 1010

2

10

2
1000 33  . 

19. (b) bcx alog  abcbcax aaa logloglog1    

  ax abclog)1( 1    

 
cbazyx abcabcabc logloglog)1()1()1( 111    

      1log  abcabc . 

20. (c) 
3log2log3

3log2log2

24log

12log
12log 24 


a  

 
)3log2(log2

3log2log3
24log 36 


b  

 
3log2log4

)3log2(log2
36log 48 


c  

 
3log2log4

3log2log2




abc  

  

bcabc 2
3log2log4

3log2log3
.2

3log2log4

3log22log6
1 








 . 

21. (b)  ba
x bax loglog   

  b
a

b
x alog

log

log
  

 Similarly azcy cb log,log   

  1log.log.log  acbxyz cba . 

22. (c) 812 23 y  2log83log12log 101010 y  

    30103.0847712.012   

    13368.840824.272544.5   

 Number of digits in y  = 8 + 1 = 9. 

23. (a) 



n

n

n
a

n

n an 11
2

2log
)(log

1
=  

 


n

n

n

n
aa nn

1 1

.2log2log  

        = 2log
2

)1(

2

)1(
.2log aa

nnnn 



. 

24. (c)  1log0)5(loglog 7
2

57  xx  

  5log1)5(log 5
2/12

5  xx  

  5)5( 2/12  xx  

  25)5( 2  xx  0202  xx  

  0)5()4(  xx  5,4 x  4x . 

25. (b) )2log3log2(
2

1
)2.3(log

2

1
18log 22

2
24   

  ,
2

1
3log 2   which is irrational. 

26. (a) 


















1.01

1.0
log2

......)01.01.0(log
20

20

20

1
)05.0(  

                 

819202020 29log9log2)9/1(log2 2
202020   . 

27. (a) ]loglog.[log]loglog.[log bbbaaa bcaacb   

0]loglog[log  ccc cba  

  03
ln.ln.ln

1
])(ln)(ln)[(ln 333 

cba
cba  

  

0]ln.ln.ln3)(ln)(ln)[(ln
ln.ln.ln

1 333  cbacba
cba

 

  0ln.ln.ln3)(ln)(ln)(ln 333  cbacba  

  0lnlnln  cba  

  )ln(abc  = ln 1, 03[ 333  abccba  

  ]0 cba ,   1abc . 

28. (c) 
a

a
a







3

2log2
3log

2log23log

3log3

12log

27log
 

 
3log2log

2log4

6log

16log
16log 6 

  

  
a

a

aa

a

a

a 












3

3
.4

23

)3(4

3

2log2
2log

2log4
. 

29. (a,b,c,d) )say(
logloglog

k
ba

z

ac

y

cb

x









 

  )(log),(log),(log bakzackycbkx   

  )()()( ,, bakackcbk
ezeyex

   

  10)()()(  
eexyz

bakackcbk  

 xyzeezyx
cbakbackacbkcba   10)()()(  
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 10)()()( 222222

 
eezyx

bakackcbkbaaccb . 

30. (b) Let 0loglog 16
2

16  kyyyx  

 This quadratic equation will have exactly 

one solution if its discriminant vanishes. 

  4
1616

2 log10log.1.4)1( kk   

  164 k    42 k    2k . 

 But k16log  is not defined 0k ,   2k . 

  Number of real values of 1k .  

31. (a,b,c) 4

5
log)(log

4

3
3

2
3  xx

x = 2

1

33  . 

 There is a possibility of a solution 3x  

 For this value, LHS = 

RHS333 2

1

4

2

4

5
11.

4

3 2










. 

  3x  is a solution, which is a ve  

integer. 

 Next, 
2

1
log

4

5
log)(log

4

3
33

2
3 




  xxx  

  02log]5log4)(log3[ 33
2

3  xxx  

  02543 23  ttt ,   [ xt 3log ] 

  0227733 223  ttttt  

  0)1()273( 2  ttt    )1()2()13( ttt 0 

 
3

1
,2,1 t 

3

1
,2,1log3 x  

  3/121 3,3,3 x ;    
3 3

1
,

9

1
,3x  

 Thus, there is one +ve integral value, one 

irrational value, two positive rational 

values. 

32. (a) 8log32log3310log31000log 5555 x  

 6log3)6.7(log2058log 7
3

77 y  

 As 5log8log 55   i.e., 18log5  .    4x  

 And 7log6log 77   i.e., 16log7   

  4y ;  yx  . 

33. (a) x
 43 log

1

log

1
 

   x 4log3log    x12log  

 32 12    

  212  ;  2log12log    

 i.e., 212log  ;  x will be 2. 

34. (a) 1
2

1
0   

 

 

 

 

 

 

    0sinlog
2/1

x , ]4,0[ x   1sin0  x  

  Integral multiple of 
4


 will be 

4

11
,

4

9
,

4

3
,

4


 

 Number of required values = 4. 

35. (b) 2)126(log 2
2/1  xx   …..(i) 

 For log to be defined, 01262  xx  

  03)3( 2 x , which is true Rx  . 

 From (i), 
2

2

2

1
126









 xx  

  41262  xx    0862  xx  

   0)4)(2(  xx    42  x ;     ]4,2[x . 

36. (b) 52
)1(log

2 


x
x

 5)2( )1(log2 2 
x

x  

   5)1( 2  xx  0432  xx  

   0)1()4(  xx  4x  or 1x  

 But for )1(log
2

x  to be defined, 01 x  

i.e.,       1x       ),4(4  xx . 

37. (c) )1(log)1(log 2.004.0  xx   …..(i) 
 For log to be defined 101  xx  

 From (i), )1(log)1(log 2.0)2.0( 2  xx  

  )1(log)1(log
2

1
1.02.0  xx  )1(1  xx  

  0)11(1  xx  011  x  

  11 x   2x ,  ),2[  x . 

38. (a) 1
2

log 2.0 

x

x
  …..(i) 

 For log to be defined, 0
2



x

x
  0x  or 

2x  

 Now from (i), 2.0log
2

log 2.02.0 

x

x
 

  2.0
2



x

x
     …..(ii) 

 Case (i) 0x  

 From (ii), xx 2.02   
   28.0 x  

 
2

5
x . 

 Case (ii) 2x  

 From (ii), xx 2.02   28.0 x 
2

5
x  

  





 
2

5
,),0(x ;   ),0(

2

5
, 





 x . 

39. (b) We have cbaxyz acb logloglog   

                       1
log

log

log

log

log

log


a

c

c

b

b

a

e

e

e

e

e

e . 

40. (b) 9932 log.....log.log  

12...9899
100 100log  

   

12...9899
9932 log....loglog ]1100[log100   

–
2

5
 –

2

5
 

–2 0 

X 

Y 

4 

2 
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12...9798
9832 log....loglog  

                    
12...9697

9732 log....loglog
12

32 3loglog  

         12log3log'2log 232  . 
 

I. Indices and Surds 
 

1. (a) 

222222
lnln

l

n
nnmm

n

m
mlml

m

l

x

x

x

x

x

x
































  

  =
2222

)()( )( nnmmnmmlmlml
xx

 22

)( lnlnln
x

  

  =
333333

.. lnnmml
xxx

 = 0333333

xx
lnnmml  =1 

2. (d) kzyxei
zyx  32.,.222 32  (say).  

  Then 288
6

3


k

xyz , So 12k   

  4,6,12  zyx .  

Therefore, 
96

11

8

1

4

1

2

1


zyx
 

3. (a) 1
]227[3

]718[3

3.23.3

3.73.3.2

3

1
23

3.73.2
1

1

131

121

1
2

11


































n

n

nn

nn

n

n

nn

 

4. (c) 
xx 222

2

3

3

2

















  

222

3

2

3

2

















xx

 

  Clearly 222  xx   4x  

5. (a) 643 17,11,9   

   L.C.M. of 3, 4, 6 is 12  

  12/112/143/13 )6561()9(99  ,   

  12/112/134/4 )1331()11()11(11   , 

  12/12/126/16 )289()17()17(17   

  Hence, 3 9 is the greatest number. 

6. (c) Given fraction  

  
805402010

15


  

  
5451025210

15


  

  
510

510
.

510

5

53103

15









  

  )12(5510   

7. (d) Let 3/13/1 ,  ayax then 313 , yaxa    

  ))(( 2233
yxyxyxyx   

  So, rationlising factor is )( 22
yxyx  . Put 

the value of x and y. Thus the required 

rationlising factor is 13/23/2  
aa .  

8. (c) Let yx  53  

  xyyx 253  . Obviously 3 yx   

  and 54 xy . So 459)( 2  yx or 2)(  yx  

  After solving 
2

1
,

2

5
 yx .   

  Hence, 
2

15

2

1

2

5
53


 . 

9. (a) )21217(  223]22.3.2)22(3[ 22   

  12)223(4 )21217(   . 

10. (d) Given )14()1()1(  xxx  .....(i) 

  Squaring both sides, we get, 

12)1(2 2  xx  

  Squaring again, we get, ,
4

5
x  which does 

not satisfy eq. (i). Hence, there is no 

solution of the given equation. 

11. (c) mnnm
naa

m
aa  loglog . 

12. (c) nmmnmnm
mmnaaaa

nn

)(  

  1

1
1   nn

nmmn . 

13. (d) 33

17
34.

3

2

2

3
.

9

4

3

2
.3

3

52/3
9/43/233/15 22

4

1
)16()( xxxxx 







 


 

14. (b) zyxzyx
kckbkakcba  ,,)say(/1/1/1  

 zxy
kkkacb .)( 22     yzxkk

zxy 22   . 

15. (d) 222.... cbaabcabccba
zyx   

  000222 1 cbacba
zyx   

  2 zyx  

  2823  zyxxyz . 

16. (a) xzyzyx
zyxaaa

 )(..  

 zyxzyx
zyxa

  )(   azyx   

 Now, yyx
azyxa  )(   yx  , similarly 

zy   

 
3

a
zyx  . 

17. (a) abcabca
xx 1  

  )say(kabccba
zyx   

  a
x

ka k
x log

1/1  ; 

1logloglogloglog
1

 abcabccba
x

abckkkk
. 

18. (d) mnmnnnm 2)1(2)1( 22    

  nmmnnmmn  23  nm 2 . 

19. (b) yxyx
xyxy  /1)(  

 Now, 

yx

x

yyx

xy

yx

x
x

x

y

x
/

1
/

/

/





























 
 

 = 1)/(1)/(  
kxx

kyxyx . 
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20. (a, d) xxx
xxx ).( 3/1. 3/1

 

x

x
xx

















3

1
13

1
1

 

   xx
xx

3/43/4

 = xxxx
x

x

3

43/43

4
3/4

  

 
3

4

3

4 3/1
1

3

4




xx ;  
27

64

3

4
3







x  

 Also 1x  is an obvious solution. 

21. (b) xyyx
abba )(  

  (say))ln(lnln kabxybyax   

 
y

k
b

x

k
a  ln,ln  

 
xy

k
ba )ln(   

xy

k
ba  lnln     

xy

k

y

k

x

k
   

    
xyyx

111
    

xyxy

yx 1



;   

1 yx . 

22. (c) 3/13/1 22 x  

  )22(2.2.322 3/13/13/13/113  x  

  xx 3
2

1
23    

2

3
33  xx  

  362 3  xx . 

23. (a,b) 
xxxxx

xxxxx )()( 2/32/3

  xx
xx

)2/3(2/3

  

  xx
2

32/3  
2

32/1 x 
4

9
x  

 Also 1x  is an obvious solution. 

24. (b,c) 26)2.0(55 21   xx  26
5

1
.55

2
1 











x

x   

  2655 31   xx  0265.255 )1(1   xx  

  0255.265 )1()1(2   xx  

  0255.2555 11)1(2   xxx  

  0)15(25)15(5 111   xxx  

  0)15)(255( 11   xx 
0)55()55( 0121   xx  

  21 55 x or 01 55 x  1,3x . 

25. (a, c, d) 

 
]11.2)2[()12(

)12(.7

122

7
24/124/14/1

4/1

4/12/1 





  

  = 4/32/14/1

4/3

4/1

2.2.2.
12

)12(.7
DCBA 




 

  4/14/34/1 2).2()2(2)(72.7 BCABDA   

     2/12)2( CD   

  

02)2(2)72(2)()72( 2/14/14/3  CDBCDAAB  

  027272  CDBCDAAB  

  2,3,1  CBDA . 

26. (c) )2(.39.4 121   xx 
2

2

12
122 23




 
x

x  

   2

32
32 23


 

x

x    

2

2

32

2

32

32















 xx

 

  032 x ,   
2

3
x . 

27. (b) 12)2/3()2/1( 3229   xxxx  

  
2

2

1

2

1
22 22.23.

3

1
3




xx
xx  

  2

1
12 2.33.4

 
x

x   
2

2

1
22 23

 
x

x  

  2

3
22 23

 
x

x   2/1
1

2
2

9 










x

 

  2log
2

1
2/9log)1( 2/92/9 x  

  2log
2

1
1 2/9x  

  2log2/9log2log1 2/92/92/9 x  

  )22/9(log 2/9x ;    )8/9(log 2/9x . 

28. (b) Let x 154 , then 
x

1
154   

 y 356 , then 
y

1
356   

  Given expression 

 = 
2/3

3

3

2/3

2/3

2/3

2/3

.
1

1

1

1


















x

y

y

x

y
y

x
x

 

 

2/3

3

3

154

356
.

1)356(

1)154(


















  

2/3

2

2

154

356

}1)356()356{()1356(

}1)154()154{()1154(



















  

     

2/3

154

356
.

}1356351271{

}115415831{
.

355

155






















  

 

2/3

154

356

351378

15728

75

35























  

 
154

356
.

13

7
.

75

35








  

 
2

2

)53(

2
.

2

)75(
.

75

53
.

13

7








  

 
13

7

53

75
.

75

53
.

13

7









 . 

29. (b) 
x

y
1

    1xy  

  )4()(3343 22  yxyxyxyx  

 4
25

25

25

25

25

25

25

25
.3 






































  

4])25()25[(
)25()25(

])25()25[(3 22
22





  

)121056(
3

1
410

3

56
4)25(2.104.

3

1
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30. (c) 
]5)223][(5)223[(

]5)223[(12

2253

12







 

 
521217

)5223(12

5)223(

)5223(12
2 







  

 
)12()12(

)12()3225(

21

)5223(









  

 21051
12

322523410





  

31. (a) 
710327

56145

75162/7

5372/5









 

 = 
5

3

)75(7

)53(5





, which is rational. 

32. (b) 
)32()32(

32322

3232

2









 




 

        

1
32

)13()13(

32

324324






 . 

33. (a) 
3)21(

)321(4

321

4
2 





 

 
23

)23(6

3223

)321(4








  

 622)321(2  . 

34. (d) 
23

6

26

34

36

23








 

 
23

)23(6

26

)26(34

36

)36(23












  

 )23(6)26(3)36(2  = 0. 

35. (b) 5712)732()732(   (a rational) 

  Rationalising factor = 732   

36. (b) 24.6.2)24(6122486812 22   

 = 2)246(12  = 24624612   

 = 2222.2)2(2 22  . 

37. (d) ]3.2.25[234254850   

 = 2)23(2  ;   

 )23(24850 4/1  . 

38. (b) 
2

324

2

526
32)53(





  

 
2

3

2

5
)35(

2

1
)]31()51[(

2

1
  

39. (c) )11212(5552512   

 )111(51121115 4/14/1   

40. (d) Let 3/1)21139( x  

  211393 x  

        22293336   

             29362233   

             )2332(32233   

             )32(3.232233   

         333 )23()23(2.2.3)2()3(   

 So, 33 )23( x  

  23 x . 

41. (b) xaxaxx  11 22  

  2222 2)(1 aaxxxax   

  






 







a

a
a

a

a

a
x

1

2

1

2

1

2

1 22

.  

42. (b) 4,37  xyx  

  37
37

)37(4

37

44









x

y  

 2222244 2)( yxyxyx   

 3684.2]8)72[()(2]2)[( 222222  xyxyyx  

43. (d) 53 x  

 )15(
2

1
526.

2

1
53 x  

 
2

5614
537253923


x  

  = 
2

)53( 2
;    

2

53
23


x  

 








 





2

15
5

2

55
232 x  

  xx .5232  ;  


5

1

232


 x

x
. 

44. (d) 17182021  ba  

 = )1720()1821(   

 = 
1720

1720

1821

)1821)(1821(









 

 = 











 1720

1

1821

1
3  

 = 
)1720()1821(

]18211720[3




 

 = 
)1720()1821(

])1817()2120[(3




 

 = 0
)1720()1821(

)1718()2021[(3





,   ba  . 

45. (b) 6210  xx  2610  xx  

   21223610  xxx  
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   22  x    24  x    6x  

 This value satisfies the given equation. 

6x . 

46. (a) 
625

16222326




 

 = 
)23(

1)321(




= 1

23

23





. 

 

II. Partial fractions 
 

1. (b) )1()3(32  xbxax  

  Put 1x ; 

             
4

1
41)31(3)1(2


 aaa  

  Now put 3x ; )13(3)3(2  b  b49    

                         
4

9
b  

  Therefore, 2
4

9

4

1



 ba . 

2. (a, d) 
)1(

10

)2(23

3
2 








xx

A

xx

ax
 

   )2(10)1()3(  xxAax  

   103  A , 20 Aa  

  (On equating coefficients of x and 

constant term) 

   A = 13, a = 7. 

3. (c) We have, 
22 )1()1()1()1()1(

43













x

C

x

B

x

A

xx

x
 

   2)1(43  xAx + )1()1()1(  xCxxB  

  Putting 1x , we get 7 = 2)2(A   
4

7
A . 

4. (c) 
21)2()1(

13
22 










x

C

xx

BAx

xxx

x
 

   )1()2()()13( 2  xxCxBAxx  

  Comparing the coefficient of like terms, 

we get  0 CA , 32  CBA , 12  CB   

 1A , 0B , 1C  

   
2

1

1)2()1(

13
22 








xxx

x

xxx

x
. 

5. (a) 
1

)1(
23

2










x

CBx

x

A

xx

x
 

   xCBxxAx )()1()1( 22   

   1 BA , 2C , 1A   0B  

  Therefore, 
6

30
2

1
sinsin 11 














  o

C

A
. 

6. (a) y
x

x

xxx

x
















 1

1

)1(

1

4

1

)1)(1( 222
 

  
22222 )1(1

1

)1(

1

4

1

)1()1( 

















 x

BAx

x

x

xxx

x
 

   

)1()(4)1()1()1()1(4 222  xBAxxxxxx  

   024 A , 444  AB   
2

1
A ,  

2

1
B  

  
2222 )1(

)1(

2

1

)1( 









x

x

x

BAx
y  

7. (a) 
xxxx

x












1

3

11

2
3

4

)1()2(

65
  

  Rewriting the denominators for 

expressions,  

  = 1
1

)1(
3

11

2
1

3

2

1
3

11

2
12

3

4










 













 



x
x

xx
 

  = 














......

2
)1(......

842
1

3

2 32

n

n
n xxxx

  

.....].......1[
3

11 2  n
xxx  

  The coefficient of n
x  in the given 

expression is   

  
3

11

2

1
)1(

3

2



n

n . 

8. (c) Putting 1x , remainder = 7 

9. (b)

 

))...(3()2())....(2()1(1 10 nxxxxAnxxxA   

 )2()1()1)....(2()1(...  rxrxrxxxxAr  

).......( nx   

 Putting rx  ,  

 )....(2.1).1.....(),2()1()(1 nrrrrAr   

    !)!.()1.(1 rnrA
r

r  ;  
!)(!

)1(

rnr
A

r

r 


 . 

10. (c) 
321)3()2()1(

1













x

C

x

B

x

A

xxx

x
 

 
)2()1()3()1()3()2(1  xxCxxBxxAx  

 Putting 1,1  Ax ; 2x  gives 3B , 

 For 2,3  Cx  
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 Given expression = 
3

2

2

3

1

1







 xxx
. 

11. (a,c)  )32()1(2)32()2(32  xxxxcbxax  

)2()1(5  xx  

   5546 a , 185221 b , 

 2210618 c .  

12. (d) )1()32(32  xxx
eBee  

   B 61 , B 92    7B . 

13. (b) )2()1(43  xBxAx  

   ,3 BA   BA 24   

   7,10  BA  

  )7,10(),( BA . 

14. (a) 
2

3
)(

2

)(
,

1

6
)(

1

)(
21 





 x

x
x

xf

x
x

x

xf   

 and 
2

15
)(

2

)(
3 


 x

x
x

xf   

 
)2()2()1(

)(
)(

)2()2()1(

)(




 xxx

xQ
x

xxx

xf   

 We have to find )(xQ , which will be a 

second degree polynomial. When )(xQ  is 

divided by )1( x , we should get the same 

remainder as being obtained by dividing 

)(xf  by )1( x  i.e., 6. Similarly when )(xQ  

is divided by )2( x , remainder should be 

3 and when )(xf  is divided by ,2x  the 

remainder should be 15. 

  6)1( Q  

 3)2( Q , 15)2( Q  

 Let   xxxQ
2)( ,   6   …..(i) 

 324    .....(ii);  1524    

 …..(iii) 
  1,3,2   ;   132)( 2  xxxQ . 

15. (c) xxx cos2)cos1(sincos1    

   sin21,sin1  
2

  . 

16. (d) )]()([ 2222222
axbbxakx   

  )(1])[( 222222
bakxbakx   

 
22

1

ba
k


 . 

17. (c) 9 = )1()2()1()2( 2  xCxxBxA  

 For 199,1  AAx  

 For 339,2  CCx  

 Equating coefficient of 

10,2  ABBAx  

  5311)3()1(1  CBA . 

18. (b,c) 3)43(  xbax    134,3  ba . 

19. (a) 
22

2

)3(332)3()32(

1513













x

C

x

B

x

A

xx

xx
 

  
)32()3()32()3(1513 22  xCxxBxAxx  

 For 5,3  Cx  and for 1;
2

3
 Ax  

 Equating coefficient of 2
x   

 1
2

1
21 




A
BBA  

 Expression= 
2)3(

5

32

1

3

1







 xxx
. 

20. (c)

 

4324

23

)1()1()1(1)1(

1083

















x

D

x

C

x

B

x

A

x

xx
 

 
DxCxBxAxx  )1()1()1(1083 2323  

 Equating coefficients of different powers 

of x , A3  
 138  BBA  

 0 = 723  CCBA  

 510  DDCBA  

  Given expression  

 = 
432 )1(

5

)1(

7

)1(

1

1

3










 xxxx
. 

21. (b) 22 )1()()1(  xCBxxxA  

 For iCiBix 2,     2,0  CB  

 Equating coefficient of 2
x ,  

 10111  BABA ;  

  2,0,1  CBA . 

22. (d) )1()()1(2 2  xCBxxxAx  

 For 1x , A32     
3

2
A  

 For CBCBAx   )()1(2, 22  

   CBCBA   )(0.2 2  

 
2

31
,

2

31 2 ii 



   

 CiBCiBi 






















2

3

2

1
)(

2

3

2

1
31  

  )2(
2

3

222
31 BC

i
C

BCB
i 






   

  )2(
2

3
3,

2

3
1 BCC   

 
3

2

2

2
,

3

2





C
BC  

  BCA     CBA  . 

23. (b) 
11)12()1()12(

1
2

2













x

C

x

B

x

A

xx

x
 

  )12()1()1()12()1(1 22  xxCxxBxAx  
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 For ,1x  122  CC  

 For 1x , 
3

1
62  BB  

 For 
2

1
x ,  A

4

3

4

5

3

5
A  

  Given expression  

= 
1

1

1

1

3

1

)12(

1

3

5










xxx
 

24. (b) 13)1()2(1 2  xxxxxax  

  3a . 

25. (a) 1)()1( 2  xCBxxA  

 For 1,0  Ax  and for ix  , 1 CiB   

 0,1  CB    )0,1,1(),,( CBA . 

26. (d) 
)1()1(

2

)1(

2

1

2
2222224 





 xxxx

x

xx

x

xx

x
 

         
1

1

1

1
22 





xxxx

. 

27. (b) bxax  )1(53 22  

   25,3  bbaa ;   )2,3(),( ba . 

28. (d) )()()()()( axdxcxCcxBdxA  )( bx   

 Equating coefficient of 1,2 Cx . 

29. (d) C
x

B

x

A

xx

x

xx

x















21)2()1(

5

23

5 2

2

2

 

   )2)(1()1()2(52  xxCxBxAx  

   522,03,1  CBACBAC  

  1,1,4  CBA  

   Given expression = 
2

1

1

4
1







xx
 

30. (a)
)156(

)25()156(

156

2556
2

22

2

234








xx

xxxx

xx

xxxx
 

 = 
)13()12(

)13()12(

)13()12(

25 22










xx

xx
x

xx

x
x  

 = 
13

1

12

12







xx
x . 

31. (a,d) )3sin2()1(sin1sin2  xBxAx  

    )3sin2()1(sin  xxC  

   
2

1
21  CC  

 CBACBA 331,520  . 

 
2

13
A , 2B , 

2

1
C , 5 CBA . 

32. (b) x
x

x
x

xx

x

2

3

2
1)1(

2

3

)1()2(

3
1

1 





 




  

     




























 ...

222
1..)1(

32
432 xxx

xxxx  

 Coefficient of 



 

8

1
.1

4

1
.1

2

1
.11.1

2

34
x  

   
16

15

8

1

4

1

2

1
1

2

3




  . 

33. (d) 
24)2()4(

1
22

2











x

C

x

BAx

xx

x
 

  )4()2()(1 22  xCxBAxx  CA 1  

 02  BA , CB 421   

 
8

5
,

4

3
,

8

3
 CBA  

 
2

8

5

4
4

3

8

3

)2()4(

1
22

2












xx

x

xx

x
 

  
11

2

2
1

)2(

1

8

5

4
1

4

3

8

3

4

1









 




















 
xx

x  

  










































  ....

444
1

4

3

8

3

4

1
3

2
2

22
xxx

x  






















 .....
22

1
16

5
2

xx
 

 Coefficient of 5
x = 

5

2 2

1

16

5
0

16

3

4

1
.

32

3







  

   = 
256

1

2

1

2

5

2

3
899

  . 

 

III. Critical Thinking Questions 
 

1. (c) 5log225log 1717 y ;   17log
2

11
5

y
 

  9log
2

1
3log

1
55 

x
. Clearly, 

xy

11
 ;  yx   

2. (a) )1(log
2

1
)1(log)1(log 3.0)3.0(3.0 2  xxx   

   0)1(log
2

1
3.0 x   

  or 1log0)1(log 3.0 x  or 1)1( x or 2x  

  As base is less than 1, therefore the 

inequality is reversed, now x > 2  x lies 

in ),2(  . 

3. (b) yxxzzyzyx  ::log:log:log  

   (say)
logloglog

k
yx

z

xz

y

zy

x









 

   )(log),(log),(log yxkzxzkyzykx   

  0logloglog  zyx  0)log( xyz  

 1xyz . 

 zzyyxx logloglog   

 = 0)(.).(.).(.  yxkzxzkyzykx  

  1log)..log( zyx
zyx  

  1zyx
zyx . 

4. (d) xx  6)5(log2  x
x

 625   x
x

 2.645  

 Let 5 xy , x
y

 2.64  will intersect at one 

point. 

 Number of solutions = 1. 



 

 Logarithms, Indices and Surds, Partial Fractions 21  

5. (b) 2/13/1 20320  
2

1
3log

3

1
20   

  







2

1
,

3

1
3log20 . 

6. (a,b,d) 2log
2

1
1.0  x  

 xx 1.0
2/1

1.01.0 log)1.0(loglog
2

1
  

  x2/1)1.0(  
10

1
x  

 2
1.01.01.0 )1.0(loglog2log  xx  

 
100

1
)1.0( 2  xx , 

10

1

100

1
 x .  

 Hence, 
100

1
,

10

1
min.max  xx . 

7. (a, b) 082.94 )2()2( 22

  xx   

  082.92 )2(
2

)2( 22






  xx  

  Put y
x 

2
)2( 2

2 . Then 0892  yy , which 

gives 1,8  yy . 

  when 828 22

 x
y  32 22

2

x  

322 x  

   12 x   1,1 x . 

  when 1y   12 22

x   ox 22 22

  

  022 x   22 x , which is not 

possible. 

8. (b) Let 2)(60402410 cba   

    cabcabcba 222   

  0,, cba .  Then ,10 cba  

  6ab , ,10bc 15ca  

  900222 cba  abc = 30 )30(  .  

  So, 5,2,3  cba  

 Therefore, 

)253()60402410(   

9. (a)   



 


 baaccb

cb

caba
xxx

x

xx1

1
 

 =  
 

cb

baaccb
x

xxx

1
 

 = 1)(
1







baaccb

baaccb
xxx

xxx
. 

10. (a) 
322

4

1027

3

30211

1








 

  = 
1

322

9

)1027(3

1

30211 






 

  = 322102730211   

  = 348)25()56(   

  = 0)26()26(  . 

11. (b) 222 )1311(13.11.2])13(11[6292134   

 13119262134  . 

12. (a) 32
34

32

32

11









x

y  

 
y

y

x

x




 22
=

y

yy

x

xx









2

)2(

2

)2(
 

  

3

)2(

3

)2(

2

)2(

2

)2( 











 yyxx

y

yy

x

xx  

 = )](2[
3

1
xyyyxx   

 = )]32(2)32()32[(
3

1 2/32/3   

 = 





  62)324(

2

1
)324(

2

1

3

1 2/3

2/3

2/3

2/3
 

 = 











 62})13(]13{(

22

1

3

1 33  

 = 







 62}3.633.2{

22

1

3

1
 

 = 2)6263(
3

1
 . 

13. (c) Put the repeated factor  

 1)1(  yxyx  

  
)1(

21

)1(

)1(

)2()1( 3

2

3

2

3

2

yy

yy

yy

y

xx

x











 

  Dividing the numerator,  

  )21( 2
yy   by )1( y  till 3

y  appears as 

factor,  

  We get 

 
y

y
yy

y

yy







1

4
)431(

1

21 3
2

2

 

  Given expression = 
yyyy 




1

4431
23

 

 = 
)2(

4

)1(

4

)1(

3

)1(

1
23 













xxxx
. 

14. (a) 
1

4

65
24

65

210665

2

2

23

23
2 









 x

x

xx
xx

xxx

xxxxx
 

   1)(  xxf . 

15. (a) 
32
33

22
22

2
11

32

24

)1()1(1)1(

2824
















x

BxA

x

BxA

x

BxA

x

xx
 

  22
11

24 )1()(2824  xBxAxx  

        )()1()( 33
2

22 BxAxBxA   

 Putting 335, BiAix    5,0 33  BA  

 Equating different powers of x,  
 002,1,0 22111  AAABA  
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 22242 221  BBB . 

 P.fraction=
32222 )1(

5

)1(

22

1

1







 xxx
. 

16. (d) 
xe

x
eee

e

x
exxx




1
loglog)1(log)1(log  





 ....

!2
11 as,0 

...
!3!2

1

1
ln

2

32

x
xx

xx
x

x  

  xxe  )1(log , for 0x . 

 )1log(
1

1
1)1log(

1
x

x
x

x

x






 

   = 0)1log(
1

1
1 



 


 x

x
, for 0x  

  )1log(
1

x
x

x



,  (b) is true 

 )1(.....
!3!2

1)1(
32

x
xx

xxe
x   

 = 0.....
!3!2

32


xx

, for 0x  

  xe
x  1 , for 0x ;  (c) is true 

 x
x

xxe
x  1......

!2
1)1(

2

 

          = 0.......
!3!2

2
32


xx

x , for 0x  

  xe
x  1 , for 0x  

 Thus, ),1( xe
x   for 0x  is not true.
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1. If 477.03log10  , the number of digits in 403 is  [IIT 

1992] 

 (a) 18 (b) 19 

 (c) 20 (d) 21 

2. 


89

1

3 )(tanlog
r

o
r  

 (a) 3 (b) 1 

 (c) 2 (d) 0 

3. If !1983n , then the value of expression 

nnnn 1983432 log

1
.......

log

1

log

1

log

1
 is equal to 

[DCE 2005] 

 (a) – 1 (b) 0 

 (c) 1 (d) 2  

4. If 1... 121   xxxx nn  then the value of 

1

1
321

log.....logloglog
x

n

n

x

nxxxx x

  is equal to  

 (a) 0 (b) 1 

 (c) 2 (d)  None of these 

5. Solution set of inequality 0)22(log 2
10  xx is  

 (a) ]31,1[    

 (b) ]3,31[   

 (c) ]3,31()31,1[   

 (d) None of these 

6. If 33 )12()12( x , then  xx 33  

 (a) 2 (b) 6 

 (c) 6x (d) None of these 

7. 3 )54661(   

 (a) 521   (b) 51  

 (c) 52   (d) None of these 

 

 

 

8. If ,0a then  ....aaa is  

 (a) )14(
2

1
a  (b) ])14(1[

2

1
 a  

 (c) ])14(1[
2

1
 a  (d)  ])14(1[

2

1
 a  

9. If ,
)347(

334
ba 




then ),( ba  

 (a) (12,1) (b) (1, 12) 

 (c) (–1, 12) (d) (–12, 1) 

10. If 633 1  xx , then x
x is equal to  [UPSEAT 2003] 

(a) 2 (b) 4 

 (c) 9 (d) None of these 

11.  ])1(2[])1(2[ xxxx  

 (a) 2, if 21  x   (b) 2, if  x > 2 

 (c) )1(2 x ,  if 21  x   (d) )1(2 x ,  if  2x  

12. The remainder obtained when the polynomial 

12764  xx  is divided by )1( x  is   [EAMCET 1992] 

 (a) 1 (b) – 1 

 (c) 2 (d) – 2 

13. If 
3212)3)(2()12(

3










 x

s

x

r

x

q
p

xxx

x
, then 

 (a) 1p  (b) 2p  

 (c) 
2

1
p  (d)  3236  srq  

14. If )1(log)1(log 09.03.0  xx then 1x  lies in 

[Kerala (Engg.) 2005] 

(a) (1, 2) (b) (0,1) 

(c) (1,  ) (d) (2, )  

(e) (0.09, 0.3) 
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1. (c) Let 403y   

  Taking log both the sides, 403loglog y  

   3log40log y 08.19log  y  

   Number of digits in 20119 y  . 

2. (d) 01log)45(tanlog)(tanlog 3

39

1
33 

r

oo
r . 

3. (c) 
nnnn 1983432 log

1
.......

log

1

log

1

log

1
  

  = 1983log......4log3log2log nnnn   

            = 1log)!1983(log)1983....4.3.2(log  nnnn . 

4. (b) 

1...

1

321
log.........logloglog

x

x
n

n

x
nxxxx x   

 = 

1...
2

1321 1log........logloglog

x

n

n

x

nxxxx x 
   

 = 

1...
3

2321 2log......logloglog

x

n

n

x

nxxxx x 
   

 = 1logloglog 12 1

1

21
 xx x

x
xx . 

5. (c) 0)22(log 2
10  xx   …..(i) 

 For logarithm to be defined, 

 0222  xx  

   3)1( 2 x  

  31 x  or 31 x  

  31 x  or 31 x  

 i.e., )13( x  or )13( x  

 Now from (i), 1222  xx  

  0322  xx  

  0)1()3(  xx  31  x  

  ]3,13][)13(,1[ x . 

 i.e., )3,31()31,1[ x . 

6. (a) 3/13/1 )12()12( x  

  3/13/13 )12()12(3)12()12( x  

              



  33 12)12(  

  xx
3/13 )12(32  233  xx . 

7. (a) ba 3 54661  

   bbaababa )3(3)(54661 233   

   bbaaba )3(546,361 23   

   aba )3(61 2  , bba )3(2023 2   

  So, 20,1  ba .  

  Therefore, 521201546613  . 

8. (b)  .....aaax  

  xax   02  axx 
2

411 a
x


  

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

  )141(
2

1
 ax . 

9. (c) ba 




347

334
  ba 





32

334
 

  ba 




)32()32(

)32()334(
  ba  321  

  ba  121 ;    )12,1(),( ba . 

10. (b) We have 633 1  xx   6
3

3
3 

x
x  

  Let t
x 3 , then given equation can be written as 

  6
3


t
t  183  tt   182 t   9t  

   233 x   2x . Hence, 422 x
x . 

11. (a,d) 101  xx  

 Next, 012  xx  

  0)2(044)1(4 222  xxxxx ,  

 which is true x ,  1 x . 

 For 21  x , 1212  xxxx  

 = 12)1(112)1(1  xxxx  

 = 2)11()11(  xx  

 For 2x , 1212  xxxx  

 = 12)11()11(  xxx . 

12. (a) Remainder of 12764  xx , when divided by 1x  

is 11111)1()1( 2764  . 

13. (c,d) )3()2()3()2()12(3  xxqxxxpx  

)2()12()3()12(  xxsxxr  

 Equating coefficient of 3
x ; 

2

1
21  pp  

 Equating coefficient of 0
x i.e., constant term, 

 323623660  srqsrqp . 

14. (c) )1(log)1(log 09.03.0  xx  

  
)1(log

)1(log
1

3.0

09.0





x

x
  )09.0(log1 3.0  

   2
3.0 )3.0(log1    21   

  Which of true therefore it is true for every positive 

value of 2.      ),1( x . 

(SET - 2) 

13   
–1 0 3 

)13(   

* * * 
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