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[image: image1.wmf]Exercise Questions and Solutions

 

Practice the Solutions of this part properly. It will help you to

 

        solve the Creative Questions easily.
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After reading this chapter, the students will be able to (
[image: image15.wmf]
1.
explain the logarithms


2.
prove and apply the formulae of logarithm


3.
explain the natural logarithm and common logarithm
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1. 
Find the value: 
(a) log381
Solution: log3 81 = log334


= 4 log33 ;[( logaar = rlogaa]



= 4 ( 1 ;[( logaa = 1]



= 4 (Ans.)
(b) log5 eq \r(3,5) 
Solution: log5  eq \r(3,5) = log55 eq \s\up5(\f(1,3))  ;[(  eq \r(n,a) = a eq \s\up5(\f(1,n)) ]




=  eq \f(1,3) log55 =  eq \f(1,3) .1  ; [(  logaa = 1]




=  eq \f(1,3)  (Ans.)
(c) log42
Solution: log42 = log4 eq \r(,4) 
= log4 (4) eq \s\up7(\f(1,2))  =  eq \f(1,2) log4 4



=  eq \f(1,2) .1   [( logaa = 1] 



=  eq \f(1,2) (Ans.)
(d) log eq \s\do5(2\r(5)) 400
Solution: log eq \s\down6(2\r(5)) 400



= log eq \s\down6(2\r(5)) (20)2


= log eq \s\down6(2\r(5)) (2(2(5)2


= log eq \s\down6(2\r(5)) {(2 eq \r(5) )2}2


= log eq \s\down6(2\r(5)) (2 eq \r(5) )4



= 4 log eq \s\down6(2\r(5)) 2 eq \r(5) 


= 4 ( 1   [( logaa = 1]



= 4 (Ans.)
(e) log5  eq \b(\r(3,5) . \r(5)) 
Solution: log5 ( eq \r(3,5) . eq \r(5) ) = log5 eq \b(5\s\up6(\f(1,3)).5\s\up6(\f(1,2)))  = log55 eq \s\up8(\f(1,3) + \f(1,2))   




= log55 eq \s\up8(\f(2+3,6)) = log55 eq \s\up8(\f(5,6)) 



=  eq \f(5,6)log55 =  eq \f(5,6)(1  [( logaa = 1]



 
=  eq \f(5,6) (Ans.)
2.
Find the value of x: 

(a) log5 x = 3
Solution: log5 x = 3

( 
x = 53  [( If x = logaN, then ax = N]

( 
x = 125 (Ans.)

(b) logx 25 = 2
Solution: logx 25 = 2

( 
25 = x2   [( If x = logaN, then ax = N]

or, 
x2 = 25

or, 
(x)2 = (5)2
( 
x = 5    (Ans.)

(c) logx  eq \f(1,16) = ( 2
Solution: logx  eq \f(1,16) = (2

( 
 eq \f(1,16)  = x(2 [( If x = logaN, then ax = N]

or,
 eq \f(1,16) =  eq \f(1,x2) 
or, 
x2 = 16

or, 
(x)2 = (4)2

( 
x = 4  (Ans.) 

3. 
Show that, 


(a) 5log10 5 – log10 25 = log10 125

(b) log10  eq \f(50,147) = log10 2 + 2 log10 5 – log10 3 – 2 log10 7


(c) 3log10 2 + 2 log10 3 + log10 5 = log10 360
Solution: (a) L.S. = 5 log10 5 – log10 25 



= log10 55 – log10 52 



= log10  eq \b(\f(55,52) ) 




= log10 5(5 – 2)   




= log10 53


= log10 125 



= R.S.


Therefore, 5 log10 5 – log10 25 = log10 125 (Shown)

Solution:

(b)  L.S.  = log10  eq \f(50,147) 


= log10 50 – log10 147    



= log10 (2 ( 5 ( 5) – log10 (3 ( 7 ( 7) 



= log10 (2 ( 52) – log10 (3 ( 72) 



= log10 2 +log10 52 – (log10 3 + log10 72)      



= log10 2 + 2 log10 5 – log10 3 – 2 log10 7    



= R.S. 


Therefore,


log10 eq \f(50,147) = log10 2 + 2 log10 5 – log10 3 – 2 log10 7   

(Shown)

Solution: (c)  L.S.  = 3log102 + 2log103 + log105



= log1023 + log1032 + log105



= log108 + log109 + log105



= log10(8(9(5);  

[(logax + logay + logaz = logaxyz] 



= log10360



= R.S.   


Therefore, 3log10 2 + 2log10 3 + log10 5 = log10 360 

(Shown)
4.
Simplify: 

(a) 7 log10  eq \f(10,9) – 2 log10  eq \f(25,24)  + 3 log10  eq \f(81,80) 
(b) log7 eq \b(\r(5,7).\r(7)) ( log3 eq \b(\r(3,3)) + log4 2

(c) loge eq \f(a3b3,c3) + loge eq \f(b3c3,d3) + loge eq \f(c3d3,a3) ( 3logeb2c

Solution: (a) 7 log10  eq \f(10,9)  – 2 log10  eq \f(25,24)  + 3 log10  eq \f(81,80) 

= log10  eq \b(\f(10,9) )7 – log10  eq \b(\f(25,24) )2 + log10  eq \b(\f(81,80) )3 

= log10  eq \b\bc\{(\b(\f(10,9) )7 (  \b(\f(25,24))2 ( \b(\f(81,80)) 3 ) 

= log10  eq \b\bc\{(\b(\f(10,9) )7 (  \b(\f(24,25))2 ( \b(\f(81,80)) 3 ) 

= log 10 eq \b\bc\{(\b(\f(2 ( 5,3 ( 3) )7 (  \b(\f(8 ( 3,5 ( 5))2 ( \b(\f(3 ( 3 ( 3 ( 3,2 ( 2 ( 2 ( 2 ( 5)) 3 ) 

= log 10 eq \b\bc\{(\b(\f(2 ( 5,32) )7 (  \b(\f(23 ( 3,52))2 ( \b(\f(34 ,24 ( 5)) 3 ) 

= log10  eq \b(\f(27 ( 57,314) ( \f(26 ( 32,54) ( \f(312,212 ( 53)) 

= log10  eq \b(\f(27 + 6 ( 32 + 12 ( 57, 212 ( 314 ( 54 + 3)) 

= log10  eq \b(\f(213 ( 314 ( 57, 212 ( 314 ( 57)) 

= log10 (213 – 12 ( 314 – 14 ( 57 – 7)


= log10 (21 ( 30 ( 50) 




= log10 (2 ( 1 ( 1)
[( a0 = 1]


= log10 2 (Ans.)
(b)

log7 eq \b(\r(5,7) . \r(7)) ( log3\b(\r(3,3)) + log42 

= log7  eq \b(7\s\up7(\f(1,5)).7\s\up7(\f(1,2))) ( log33 eq \s\up7(\f(1,3))  + log4(22)  eq \s\up7(\f(1,2))  


= log7 7 eq \s\up7(\f(1,5) + \f(1,2))  (  eq \f(1,3) log33 +  eq \f(1,2) log44


=  eq \b(\f(1,5) + \f(1,2)) log77 (  eq \f(1,3) .1 +  eq \f(1,2) .1 



=  eq \f(2+5,10) (  eq \f(1,3) +  eq \f(1,2) 

=  eq \f(7,10) (  eq \f(1,3)  +  eq \f(1,2)  =  eq \f(21 ( 10 + 15,30) 

=  eq \f(21 + 5,30) =  eq \f(26,30)   


=  eq \f(13,15) (Ans.)
(c)
  loge eq \f(a3b3,c3) + loge eq \f(b3c3,d3) + loge eq \f(c3d3,a3) ( 3logeb2c

= loge3b3,c3)  eq \b(( eq \f(b3c3,d3) ( eq \f(c3d3,a3) ) 
( 3logeb2c


= loge(b3+3.c3) ( 3logeb2c


= logeb6c3 ( 3logeb2c


= loge(b2c)3 ( 3logeb2c


= 3logeb2c ( 3logeb2c


= 0  
(Ans.)
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1.
What is the value of log10100? [Mirzapur Cadet-15]

a
10
b
2


c
 eq \r(2)
d
 eq \f(1,2)
eq \o((,c)
2.
The value of log5  eq \r(3,5) is [Mirzapur Cadet-15]

a
3
b
 eq \f(1,4) 

c
 eq \f(1,3) 
d
 eq \f(1,\r(3)) 
eq \o((,c)
3.
What is the log of 5 eq \r(5) to the base 5? Which one is correct? [Rajshahi Cadet-15]

a
 eq \f(3,2)
b
3 


c
 eq \f(3,4) 
d
 eq \f(3,5) 
eq \o((,a)
4.
If logx 4 = 2, what is the value of x? [Pabna Cadet-15]

a
2
b
( 2


c
4
d
10
eq \o((,a)
5.
What is the value of logeq \s\do3(\r(3)) 81? [Pabna Cadet-15]

a
2
b
8


c
4
d
5
eq \o((,b)
6.
What is the value of log eq \s\do2(\r(2))32? [Joypurhat Girls' Cadet-15]

a
1
b
5


c
10
d
15
eq \o((,c)
7.
Which is scientific type of the following number?

[Rangpur Cadet-15]

a
225 × 10(4 
b
22.5 × 10(3 


c
2.25 × 10(2 
d
225 × 10(1 
eq \o((,c)
8.
Which one of the following is the  eq \r(3) based log of 81? [Rangpur Cadet-15]

a
9
b
8 


c
 eq \r(6)
d
 eq \r(3) 
eq \o((,b)
9.
If a4 = b2 , then which of the following relation is correct? [Rangpur Cadet-15]

a
logba = 2
b
 eq \f(1,2) = logba

c
 eq \f(1,2) = logab
d
2a = logab 
eq \o((,b)
10.
If logx 324 = 4, then what is the value of x? 

[Comilla Cadet-15]

a
3 eq \r(2)
b
4 eq \r(2) 


c
5 eq \r(2) 
d
2 eq \r(3) 
eq \o((,a)
11.
If log10x = (2, what is the value of x?   [Comilla Cadet-15]

a
0.1
b
0.01 


c
0.02 
d
0.03 
eq \o((,b)
12.
If logx 16 = 2, what is the value of x? [Feni Girls' Cadet-15]

a
4
b
5


c
–4
d
–5
eq \o((,a)
13.
In which case a parallelogram can be drawn?

[Sylhet Cadet-15]

a
4 sides and an angle


b
4 sides and a diagonal


c
One sides and two diagonals


d
2sides and three angles


eq \o((,c)
14.
Which one of the following expression of logex(1?

[Barisal Cadet-15]

a
(ln x
b
log eq \f(1,x) 

c
(log x2
d
log eq \r(x) 
eq \o((,a)
15.
If log10x = (3, What is the value of x? [Barisal Cadet-15]

a
0.1
b
0.001


c
0.02
d
0.03
eq \o((,b)
16.
Which one of the following expression of logex?



[Mirzapur Cadet-14]



a
ln x
b
log eq \f(1,x)

c
logx2
d
log eq \r(x)

eq \o((,a)
17.
If log 400 = 4. What is the base? 
[Rajshahi Cadet-14]



a
2 eq \r(5)
b
3 eq \r(5)

c
(2 eq \r(5)
d
(2 eq \r(5)

eq \o((,a)
18.
If log10x = ( 2 then what is the value of x? 
[Pabna Cadet-14]

a
 eq \f(1,100) 
b
 eq \f(1,10) 

c
 eq \f(1,2)
d
 eq \f((1,5) 

eq \o((,a)
19.
What is log of 5 eq \r(5)  to the base 5? 
[Joypurhat Girls' Cadet-14] 


a
3/2
b
5/2 


c
2/5
d
2/3 

eq \o((,a)
20.
What is the value of 


log101000 – log10100?


a
1
b
10


c
100
d
none

eq \o((,a)
21.
If logx 324 = 4, then what is the value of x?  



 [Comilla Cadet-14]

a
3 eq \r(2) 
b
4 eq \r(2)  


c
5 eq \r(2) 
d
2 eq \r(3)  

eq \o((,a)
22.
If logx4 = 2, What is the value of x? [Feni Girls' Cadet-14]



a
2
b
(2


c
4
d
10

eq \o((,a)
23.
If x4 = 16, then what is the value of x? 



[Feni Girls' Cadet-14]



a
2
b
4


c
8
d
16

eq \o((,a)
24.
If log400 = 4, what is the base? 
[Jhenidah Cadet-14] 


a
2
b
 eq \r(5) 


c
2 eq \r(5)
d
10

eq \o((,c)
25.
What is the value of log101000? 
[Barisal Cadet-14] 


a
1
b
–3


c
2
d
3

eq \o((,d)
26.
If log10x = –2, what is the value of x? [Barisal Cadet-14] 


a
0.1
b
0.01


c
0.02
d
0.03 

eq \o((,b)
27.
Observe the following expressions: 
[Mirzapur Cadet-14]

i.
log5 eq \r(3,5) =  eq \f(1,3)

ii.
log5 eq \r(5) =  eq \f(1,2) 


iii.
log5 eq \r(3,5) =  eq \f(1,5) 


Which one of the following is correct?

a
i
b
i and ii


c
i and iii
d
ii and iii

eq \o((,a)
28.
Observe the following information's: 
[Rajshahi Cadet-14]

i.
logaPm = mlogaP



ii.
24 = 16 and log216 = 4 are synonymous  


iii.
loga(P + Q) = logaP + logaQ 


Which one of the above informations are correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,a)
29.
Observe the followings: 
 [Comilla Cadet-14]

i.
If a > 0, a ( 1 and ax = ay, then x = y


ii.
The value of log5  eq \b(\r(3,5))

 eq \b(\r(5))  is  eq \f(5,6)  


iii.
If B = (r2 then B is a function of r  


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii

eq \o((,d)
30.
Observe the following information : 
[Sylhet Cadet-14]

i.
Characteristic of log (4.35 ( 10(4) is  eq \o(-,4)

ii.
If 24 = 16 then log216 = 4 


iii.
If log10x = (2 then x = 0.01 


Which one of the following is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,d)
logx 324 = 4

According to the above condition, answer the question (31 ( 33). 
[Mirzapur Cadet-14]
31.
What is the value of x?



a
2 eq \r(3)
b
3 eq \r(2)

c
2 eq \r(5)
d
3 eq \r(5)

eq \o((,b)
32.
What is the base of logarithm?



a
4
b
324


c
x
d
x4

eq \o((,c)
33.
What will be the algebraic expression in terms of index?


a
4x = 324
b
 eq \f(x,4) = 324


c
324x = 4
d
x4 = 324

eq \o((,d)
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	((( 4.4 Logarithm(Text book Page-76


· If ax = N, (a > 0, a ( 1), x = logaN is defined as a based log  N.
· loga1 = 0 (a > 0, a ( 1)
· logaa = 1 (a > 0, a ( 1)
· loga (MN) = logaM + logaN (a > 0, M > 0, N > 0)
· loga(MNP .....) = logaM + logaM + logaP + ....... 


but, loga(M ( N) ( logaM ( logaN
· loga eq \f(M,N)  = logaM – logaN
· logaMr = rlogaM
· logaM = logbM ( logab (change of  base)

· logab =  eq \f(1,logba)  or, logba =  eq \f(1,logab) 
34.
What is the value of log31? (medium)

a 0
b
1
c
3
d
4
eq \o((,a)
35.
log101000 + log10100 = what? (easy)

a
5
b
4
c
3
d
2
eq \o((,a)
36.
log101000 ( log10100 = what? (easy)

a
1000
b
100
c
10
d
1
eq \o((,d)
37.
If ax = N, (a > 0, a ( 1) , what is the a base log N? (easy)

a
x = logaN
b
a = logxN

c
N = logax
d
N = logxa
eq \o((,a)
38.
Which of the following is undefined? (medium)

a
loga((b), b negative 
b
logab, b positive

c
logab, b negative
d
loga0.01
eq \o((,c)
39.
Which of the following is the logarithmic expression of 3(2 =  eq \f(1,9) ? (medium)

a
log3(2 =  eq \f(1,9) 
b
log3 eq \f(1,9)  = (2


c
log eq \s\do7(\f(1,9)) 3 = (2
d
log eq \s\do7(\f(1,9)) (2 = 3
eq \o((,b)
40.
log381 = what? (easy) 


a
3
b
4
c
3 ( 4
d
34
eq \o((,b)
41.
Which of the following is the correct value of  log464? (easy) 

a
8
b
4  
c
3
d
2
eq \o((,c)
42.
If loga eq \f(1,8) = ( b, Which of the following is true? (easy)

a
a(b =  eq \f(1,8) 
b
b(a =  eq \f(1,8) 

c
8(a = b
d
8b = a
eq \o((,a)
43.
What is the value of log5 eq \r(3,5)? (medium) 


a
2
b
3
c
 eq \f(1,2) 
d
 eq \f(1,3) 
eq \o((,d)
44.
If logx eq \f(1,16) = ( 2, x = what? (medium)

a
 eq \f(1,6) 
b
 eq \f(1,42 ( 2) 

c
4
d
16
eq \o((,c)
45.
If 
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2

log

400 = x , what is the value of x? (medium) 

a
 eq \f(1,4) 
b
2
c
3
d
4
eq \o((,d)
46.
Which of the following is the exponential expression of log4  eq \r(2)  =  eq \f(1,4) ? (medium)

a
 eq \r(4,4) =  eq \r(2) 
b
 eq \r(2,4) =  eq \r(2) 

c
 eq \r(2,4) =  eq \r(4) 
d
 eq \r(4,4) =  eq \r(4,2) 
eq \o((,a)
47.
loge1 = what? (medium)

a
e
b
0
c
 eq \r(e) 
d
1
eq \o((,b)
48.
log1010 = what?(easy) 

a
1010
b
102
c
10
d
1
eq \o((,d)
49.
6logeb + logec3 = what? (medium)

a
3logeb2c
b
3log10b2c


c
6logebc3 + 3logebc
d
log10b2c
eq \o((,a)
50.
If M = ax, N = ay, loga(MN) = what? (easy)

a
xy
b
ax+y


c
x+y
d
ax(y
eq \o((,c)
51.
If A = ap, B = aq , loga eq \b(\f(A,B))  = what? (medium)

a
pq
b
p+q
c
ap(q
d
p ( q
eq \o((,d)
52.
If ax = by , which of the following is correct relation? (hard)

a
 eq \f(x,y) = logab
b
 eq \f(x,y) = logba

c
 eq \f(y,x) = logab
d
b = a eq \s\up7(\f(y,x)) 
eq \o((,a)
53.
Which of the following is the  eq \r(3)  based log of 81?  (medium)

a
9
b
8
c
 eq \r(6) 
d
 eq \r(3) 
eq \o((,b)
54.
If loga4 = 1, a = what? (medium) 


a
 eq \f(1,4) 
b
1
c
2
d
4
eq \o((,d)
55.
If log2x = 7, x = what? (medium)

a
7
b
16


c
68
d
128
eq \o((,d)
56.
If log3x = log35 + log34 ( log32, x = what? (medium)

a
7
b
10
c
20
d
40
eq \o((,b)
57.
log35 – log9 = what? (easy)

a
log 72
b
log 27
c
log37
d
log 9
eq \o((,b)
58.
If logax = 1, which of the following is correct? (easy)


a
x = a
b
x = 1


c
a = 1
d
x and a cannot be equal.
eq \o((,a)
59.
What is the value of log4 2? (easy)

a
eq \f(1,2) 
b
2
c
4
d
16
eq \o((,a)
60.
What is the value of log16913? (medium) 


a
13
b
0
c
69
d
 eq \f(1,2)
eq \o((,d)
61.
3 log 2 + log 3 = what? (medium) 

a
log12
b
log 16


c
log 24
d
log 28
eq \o((,c)
62.
If log10x = 2, which of the following represents the value of x? (medium)

a
100
b
.50
c
10
d
2
eq \o((,a)
63.
If log10x = (2, x = what? (easy) 

a
0.02
b
0.1
c
0.001
d
0.01
eq \o((,d)
64.
Find the base, when log of   eq \f(1,a)  is (1.  (medium)

a
a
b
 eq \f(1,a) 
c
(1
d
1
eq \o((,a)
65.
If logx324 = 4, x = what? (medium) 


a
3 eq \r(2) 
b
2  eq \r(3) 
c
 eq \r(2) 
d
 eq \r(3) 
eq \o((,a)
66.
If the expression log2 34 = x is written as exponent, which of the following is correct?(medium)


a
2x = 34
b
x2 = 34


c
34 = logx
d
x log 2 = 34
eq \o((,a)
67.
log40 ( 3log2 = what? (medium)

a
2 log 5
b
log 2


c
log 8
d
log 5
eq \o((,d)
68.
Which of the following is the value of log 1.2? (hard)

a
log2 + log3 ( log5
b
log2 ( log3 ( log5


c
log2 + log3 + log5
d
log2 ( log3 + log5
eq \o((,a)
69.
What will be the value after expressing e1 = e into logarithm? (easy)

a
loge1 = e
b
logee = 1


c
loge = e
d
log1e = e
eq \o((,b)
70.
Under which of the following condition loga1 = 0? (medium) 

a
a > 0
b
a ( 1


c
a > 0, a ( 1
d
a > 1, a ( 2
eq \o((,c)
71.
Under which of the following condition logaa = 1? (medium) 

a
a > 0
b
a ( 1


c
a > 0, a ( 1
d
a > 1, a ( 2
eq \o((,c)
72.
Which of the following is equal to the value of logab? (hard)

a
logba
b
 eq \f(1,logba) 
c
 eq \f(1,logab) 
d
(logab)(1
eq \o((,b)
73.
log7 eq \r(49)  = what? (medium)

a
0
b
 eq \f(1,2) 
c
1
d
2
eq \o((,c)
74.
If  eq \f(m,n)  = 36, log6m ( log6n  = what? (medium)

a
1
b
2
c
3
d
6
eq \o((,b)
75.
If log2  eq \b(\f(1,x)) = (5, x = what? (hard)

a
(10
b
10
c
32
d
64
eq \o((,c)
76.
 If logx  eq \b(\f(1,25)) = (2, what is the value of x? (medium)


a
 eq \f(1,5)
b
( eq \f(1,5)
c
5
d
(5
eq \o((,d)
77.
What is the 5 based log of 5 eq \r(5) ? (medium)


a
 eq \f(3,2) 
b
 eq \r(5) 
c
 eq \f(5,2) 
d
5
eq \o((,a)
78.
"The value of a based log of x2 is  N" is a mathematical statement. If a = 4, N = 3, x = what? (medium) 


a
(8
b
+8
c
(8
d
(9
eq \o((,c)
79.
The expression loge  eq \f(a3b3,c3)  is (

i.
equal to 3loge  eq \f(ab,c) .
ii.
equal to loge a3b3 – logec3.

iii.
equal to 3(logeab – logec).

Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
80.
For a > 0, a ( 1, M > 0, N > 0 (



i.
loga(MN) = logaM + logaN

ii.
loga eq \b(\f(M,N)) = logaM ( logaN

iii.
loga(M + N) = logaM + logaN

Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
81.
If ax = P and ay = Q (

i.
loga(PQ) = x + y
ii.
loga(PQ) = xy


iii.
loga eq \b(\f(P,Q)) = x ( y


Which of the following is correct? (easy)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,b)
82.
logaM is equal to (

i.
logbM ( logba 
 ii.
logbM ( logab

iii.
logbM (  eq \f(1,logba) 

Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,c)
83.
400 (

i.
if the logarithm is  4, the base is 2 eq \r(5) .


ii.
is equal to the value of (2 eq \r(5) )4.

iii.
2 eq \r(5) based logarithm of 400 is  4.


Which of the following is correct? (hard)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)

Answer to the questions (84-86) using the following information:


log5 eq \b(\r(3,5)) ( eq \r(5) ) 
84.
What is the base of the logarithm in the given expression? (easy)

a
5
b
 eq \r(3,5) 
c
 eq \r(5) 
d
 eq \f(5,6) 
eq \o((,a)
85.
What is the power of 5 in the expression ( eq \r(3,5))  ( eq \r(5)) ? (medium) 


a
 eq \r(5) 
b
 eq \r(3,5) 
c
 eq \f(5,6) 
d
5
eq \o((,c)
86.
What is the value of log? (hard)


a
 eq \f(5,6) 
b
 eq \r(3,5) 
c
 eq \r(5) 
d
5
eq \o((,a)

Answer to the questions (87-89) using the following information:

logax = 3 and logay = 2.
87.
loga(xy) = what? (medium)

a
1
b
 eq \f(3,2) 
c
5
d
6
eq \o((,c)
88.
loga eq \b(\f(x,y)) = what? (medium)

a
6
b
5
c
1
d
 eq \f(3,2) 
eq \o((,c)
89.
logyx = what? (hard)

a
 eq \f(1,2) 
b
 eq \f(2,3) 

c
 eq \f(2,3) 
d
2
eq \o((,c)

Answer to the questions (90-92) using the following information:

a4 = b2
90.
Which of the following relation is correct? (easy)

a
b = a2
b
a = b2


c
b =  eq \r(a) 
d
a =  eq \r(4,b) 
eq \o((,a)
91.
Which of the following relation is correct? (hard)

a
2 = logba
b
 eq \f(1,2)  = logba


c
 eq \f(1,2) = logab
d
2a = logab
eq \o((,b)
92.
What is the possible value of a and b? (medium)

a
(a, b) = (6, 9)
b
(a, b) = (4, 3)


c
(a, b) = (3, 9)
d
(a, b) = (5, 10)
eq \o((,c)

Answer to the questions (93-95) using the following information:

x = log101.2
93.
Which of the following is equal to the value of x? 

(medium)

a
log1012(log1010
b
log101 ( log102

c
 eq \f(1,10) ( log1012
d
10 log1012
eq \o((,a)
94.
Which of the following is equal to the value of x + 1? 

(hard)

a
log103 + log102 + 1
b
log103 + 2log102


c
log103 + 2log102+1
d
log103 + log102
eq \o((,b)
95.
(log103 eq \s\up7(\f(3,2)) + log1023) ( (x + 1) = what? (medium)

a
 eq \f(3,2) 
b
 eq \f(2,3) 
c
 eq \f(1,3) 
d
 eq \f(1,2) 
eq \o((,a)

Answer the questions(96-98) using the following information:

A = 3log102, B = log105
96.
Which of the following is equal to the value of A? (easy)

a
log3102
b
log1032


c
log108
d
log106
eq \o((,c)
97.
Which of the following is equal to the value of 


A + B? (medium)

a
log1013
b
log103


c
log10 eq \b(\f(8,5)) 
d
log1040
eq \o((,d)
98.
1 + B  = what? (medium)

a
log100
b
log105


c
log1050
d
log10500
eq \o((,c)

Answer to the questions(99-101) using the following information:

x = log102 + 2log105, y = log103 + 2log107
99.
Which of the following is equal to the value of x? (easy)

a
log3100
b
1


c
log10(2(52)
d
log10(2(52)
eq \o((,c)
100.
Which of the following is the value of x ( y? (hard)

a
log10 eq \f(50,147) 
b
log10 eq \f(147,50) 



c
log10(147+50)
d
log10(147(50)
eq \o((,a)
101.
Which of the following is equal to the value of  eq \f(1,y ( 1) ? (hard)

a
log101
b
log1014.7


c
log101470
d
log14.710
eq \o((,a)
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eq \o((((((,Question(1)
[Rangpur  Cadet-14]
a.
If a = 4x + 7y - 3z and b = 7x - 4y + 3z. Simplify:



a2 + 2ab + b2
2


b.
If a +  eq \f(1,a) = 2, then find a2 +  eq \f(1,a2)  and show that a2 +  eq \f(1,a2)  =  4)  a4 +  .
4

c.
Show that, 3log102 + 2 log10 3 + log10 5 = log10 360
4

Ans to Question no. 01

eq \o((,a) 
Here given that,


a = 4x + 7y ( 3z and


b = 7y ( 4y + 3z


(
a + b = 4x + 7y ( 3z + 7y ( 4y + 3z



= 4x + 10y


Now, a2 + 2ab + b2

= (a + b)2

= (4x + 10y)2

= (4x)2 + (10y)2 + 2.4x.10y


= 16x2 + 100y2 + 80xy


(
a2 + 2ab + b2 = 16x2 + 100y2 + 80xy.
eq \o((,b) 
Given that,


a + eq \f(1,a) = 2


( a2 + eq \f(1,a2) = eq \b(a + \f(1,a))2 ( 2.a. eq \f(1,a)

= 22 ( 2


= 2 ................ (i)


Again, a4 + eq \f(1,a4) = eq \b(a2 + \f(1,a2))2 ( 2.a2 . eq \f(1,a2)

= eq \b\bc\{(\b(a + \f(1,a))2( 2. a. \f(1,a))2( 2


= (22 ( 2)2 ( 2


= 22 ( 2


= 2 .................... (ii)


( From (i) and (ii) we have,


a2 + eq \f(1,a2) = a4 + eq \f(1,a4) (Showed)

eq \o((,c) 
Here we have to show,


3 log10 2 + 2 log10 3 + log10 5 = log10 360


L.H.S.
= 3 log10 2 + 2 log10 3 + log10 5



= log10 23 + log10 32 + log105



= log10 8 + log10 9 + log10 5



= log10 (8 ( 9 ( 5)



= log10 360



= R.H.S


(
3 log10 2 + 2 log10 3 + log10 5 = log10 360. (Showed)
eq \o((((((,Question(2) If loga 1 = 0 (a > 0, a ( 1) and logaa = 1 (a > 0, a ( 1) 
[Rajshahi Cadet-15]
a.
What is the log of a eq \r(a) to the base a?
2

b.
Prove that log10  eq \f(50,147) = log102 + 2log105 ( log103 ( 2log107.
4

c.
Simplify:  eq \f(log10 + log108 ( log10 eq \r(1000),log10 1.2)
.
4
Solution to the question no. 2

eq \o((,a) loga eq a\r(a) 

= logaa. aeq \s\up4(\f(1,2)) eq)

= logaaeq \s\up4(1 + \f(1,2))

= logaaeq \s\up4(\f(3,2))

=  eq \f(3,2) logaa


=  eq \f(3,2) (Ans.)

eq \o((,b) R.H.S.

log102 + 2 log105 ( log103 ( 2 log107

= log10 2 +log10 52 – log10 3 + log1072
= log10 (2 ( 25) – (log103 + log1072)

= log10 50 ( log103 ( 49

= log10  eq \f(50,147) = L.H.S. (Proved)

eq \o((,c) Numerator = log10 eq \r(27) + log108 ( log10 eq \r(1000)

= log10 eq \r(33) + log1023 ( log10 eq \r((10)3)

= log103eq \s\up4(\f(3,2)) + log1023 ( log1010eq \s\up4(\f(3,2))

=  eq \f(3,2) log103 + 3 log102 (  eq \f(3,2) log1010


=  eq \f(3,2)  eq \b\bc\[(log103 + 2 log102 ( log1010)

=  eq \f(3,2)  eq \b\bc\[(log103 + log104 ( log1010)

=  eq \f(3,2)  eq \b\bc\[(log103 ( 4 ( log1010)

=  eq \f(3,2) ( log10eq \s\up4(\f(12,10))

=  eq \f(3,2) . log101.2

(  eq \f(Numerator,Denominator) =  eq \f( . log101.2,log101.2)
 =  eq \f(3,2) (Ans.)

eq \o((((((,Question(3) P = xa, q = xb and r = xc.
[Pabna Cadet-15]
a.
Find the value of  eq \b()
c (  eq \b()
a (  eq \b()
b.
2

b.
Simplify: 


4abc   eq \b\bc\[()
\s\up8( eq \f(1,ab)) (  eq \b()
\s\up8( eq \f(1,bc)) (  eq \b()
\s\up8( eq \f(1,ca)) (  eq \r(a(3b(2c) (  eq \r(c(3a))

4

c.
Show that, loge  eq \f(a3b3,c3) + loge  eq \f(b3c3,d3) + loge  eq \f(c3d3,a3) ( 3logeb2c = 0
4

Solution to the question no. 3

eq \o((,a) Given that, p = xa, q = xb and r = xc
( eq \b(\f(p,q))c ( eq \b(\f(q,r))a ( eq \b(\f(r,p))b = eq \b(\f(xa,xb))c ( eq \b(\f(xb,xc))a(eq \b(\f(xc,xa))b

= eq \b(xa ( b)c ( eq \b(xb ( c)a ( eq \b(xe ( a)b

= xea ( bc ( xab ( ea ( x bc ( ab

= x0

= 1

Ans. 1

eq \o((,b) 4abc eq \b\bc\[(\b(\f(p,q))\s\up6(\f(1,ab)) ( \b(\f(q,r))\s\up6(\f(1,bc)) ( \b(\f(r,p))\s\up6(\f(1,ca)) ( \r(a(3 b(2 c) ( \r(c(3 a))
= eq \b\bc\[(\b(\f(xa,xb))\s\up6(\f(1,ab)) ( \b(\f(xb,xc))\s\up6(\f(1,bc)) ( \b(\f(xc,xa))\s\up6(\f(1,ca)) ( \r(a(3.b2.c.c(3.a))
= 4abc eq \b\bc\[(x\s\up6(\f(a (b,ab)).x\s\up6(\f(b(c,ca)).x\s\up6(\f(c(a,ca)) \r(a(2.b(2.c(2))
= 4abc  eq \b\bc\[(x\s\up6(\f(a (b,ab)).x\s\up6(\f(b(c,ca)).x\s\up6(\f(c(a,ca)) \r(\f(1,a2b2c2)))
= 4abc eq \b\bc\[(x.\s\up6(\f(ca ( bc + ab ( ca + bc ( ab,abc)) ( \f(1,abc))
= 4abc eq \b\bc\[(x.\s\up6(\f(0,abc)) ( \f(1,abc))
= 4abceq \b\bc\[(x0 ( \f(1,abc))
= 4abc ( 1 ( eq \f(1,abc) = 4

Ans. 4

eq \o((,c) Here we have from the given mathematical sentence,

L.H.S = loge eq \f(a3b3,c3) + loge eq \f(b3c3,d3) + loge eq \f(c3d3,a3) ( 3logeb2c


= loge eq \b(\f(a3b3,c3) ( \f(b3c3,d3) ( \f(c3d3,a3)) ( loge(b2c)3

= logeb6c3 ( logeb6c3

= loge eq \f(b6c3,b6c3)

= loge1


= 0


= R.H.S

( logeeq \f(a3b3,c3) + loge eq \f(b3c3,d3) + logeeq \f(c3d3,a3) = 0 (Showed)
eq \o((((((,Question(4) a = 2, b = 3, c = 5 and d = 6 then(


[Joypurhat Girls' Cadet-15]
a.
Solve: a3x + 1 = 64
2

b.
Find the value of  eq \f(ap + 1.b2p(q.cp + q.(ab)q,(ab)p.(ca)q+ 2. (bc)p) ( c2.
4

c.
Simplify: 7log10 eq \f(ca,b2) ( 2log10 eq \f(c2,a3b) + 3log10 eq \f(b4,a4c) 
4

Solution to the question no. 4

eq \o((,a) a3x + 1 = 64

Given that a = 2

( 23x + 1 = 26
( 3x + 1 = 6

( 3x = 5

( x =  eq \f(5,3) (Ans.)

eq \o((,b)  eq \f(a2 + 1.b2q ( p.cp+q,(ab)2(ca)p + 2(bc)q) ( c2
=  eq \f(aq.a.b2q.b(p.cp.cq.c2,aq.bq.cp.c2.ap.a2.bq.cq)
=  eq \f(a.b2q.,bq.bp.ap.bqa2)
= a0.b0.a(1 =  eq \f(1,a)
=  eq \f(1,2) (a = 2 given) (Ans.)

eq \o((,c) 7log10  eq \f(ca,b2) – 2log10  eq \f(c2,a3b) + 3log10  eq \f(b4,a4c)
= log10  eq \b(\f(ca,b2))7 – log10  eq \b(\f(c2,a3b))2 + log10  eq \b(\f(b4,a4c))3
= log10 7.a7,b14) eq \b( (  eq \f(1.b12,a12.c3))
 ( log10 eq \f(c4,a6.b2)
= log10  eq \f(c4,a5.b2) ( log10  eq \f(c4,a6.b2)
= log10 4,a5.b2) eq \b( (  eq \f(a6.b2,c4))

= log10a

= log102 [( a = 2]
eq \o(((((((,Question(5) If L =  eq \f(xa,xb) , M =  eq \f(xb,xc) , N =  eq \f(xc,xa)

[Faujdarhat Cadet-15]

a.
If L = 1 then prove that, a = b.
2

b.
Prove that,  eq \r(ab,L)

 eq \r(bc,M)

 eq \r(ca,N) = 1.
4

c.
Prove that, logkLa + b + logkMb + c + logkNc + a = 0.
4
Solution to the question no. 5

eq \o((,a) L =  eq \f(xa,xb), L = xa–b and L = 1 

xa–b = 1 

Or, xa–b = x( 

Or, a – b = 0 

( a = b (Proved) 

eq \o((,b) L =  eq \f(Xa,Xb) = Xa–b 

M =  eq \f(Xb,Xc) = Xb–c 

N =  eq \f(Xc,Xa) = Xc–a 

 eq \r(ab,L). eq \r(bc,M).  eq \r(ca,N) =  eq \r(ab,Xa–b). eq \r(bc,Xb–c). eq \r(ca,Xc–a) 


= X  eq \s\up4(\f(a – b,ab)). X eq \s\up4(\f(b – c,bc)). X eq \s\up4(\f(c – a,ca))

= X  eq \s\up4(\f(a – b,ab) + \f(b – c,bc) + \f(c – a,ca))

= X  eq \s\up4(\f(c(a – b) + a(b – c) + b(c – a),abc)) 


= X  eq \s\up4(\f(\o(/,ac) – \o(/,bc) + \o(/,ab) – \o(/,ac) + \o(/,bc) – \o(/,ab),abc))

= X( = 1 Error! Bookmark not defined.
 eq \r(ab,L).  eq \r(bc,M).  eq \r(ca,N) = 1 

eq \o((,c) logk La+b + logk.Mb+c + LogkNc+a. 

= logk{Xa–b)a+b} + logk{(Xb–c)b+c} + logk{(Xc–a)c+a} 

= logkXa2–b2 + logkXb2–c2 + logkXc2–a2 
= logk Xa2–b2+b2–c2+c2–a2
= logk X0 

= logk1

= 0  

eq \o((((((,Question(6) x, y, z > 0, a, b, c > 0
[Pabna Cadet-14]
a.
Find the value of  eq \r(x(1y). eq \r(y(1z). eq \r(z(1x)
2

b.
If ax = b, by = c, cz = a then prove that xyz = 1
4

c.
Simplify :  eq \f(log10\r(27) + log108 ( log10\r(1000),log10 1.2) 
4

Solution to the question no. 6
eq \o((,a)
Given that,



 eq \r(x(1.y) .  eq \r(y(1.z) . eq \r(z(1.x) 

=  eq \r(\f(y,x)) .  eq \r(\f(z,y)) . eq \r(\f(x,z)) 

=  eq \r(\f(y,x) . \f(z,y) . \f(x,z)) 

=  eq \r(1) 

= 1


(  eq \r(x(1.y) .  eq \r(y(1.z) . eq \r(z(1.x) = 1

eq \o((,b)
Given that,



ax = b ( a = byx .....................(i)


Again, by = c ( byz = cz = a ...........(ii)


Now from (i) and (ii), we have,


byz = byx ( yz =  eq \f(1,x) ( xyz = 1


( xyz = 1. (Proved)

eq \o((,c)
Here we have,


 eq \f(log10 \r(27) + log108 ( log10 \r(1000),log10 1.2) 

=  eq \f(\f(1,2)log1027 + log108 ( \f(1,2)log10\r(1000),log101.2) 

=  eq \f(\f(1,2)log103 + 3log1023 ( \f(1,2)log10103,log1012 ( log1010) 

=  eq \f(\f(3,2)log103 + 3log102 ( \f(3,2)log1010,log10(3 ( 4) ( 1) , since log1010 = 1


=  eq \f(\f(3,2)log103 + 3log102 ( \f(3,2),log103 + log104 ( 1) , since log1010 = 1


=  eq \f(\f(3,2) log103 + 3log102 ( \f(3,2),log103 + 2log102 ( 1) 

=  eq \f(\f(3,2)(log103 + 2log102 ( 1),log103 + 2log102 ( 1)  =  eq \f(3,2) 

( The desired value of the given expression is  eq \f(3,2) .

eq \o(((((((,Question(7) p = xa, q = xb and r = xc 



[Comilla  Cadet, Feni Girls' Cadet-14]
a.
Find the value of  eq \b(\f(p,q))c ( \b(\f(q,r))a ( \b(\f(r,p))b 
2

b.
Simplify:4abc  eq \b\bc\[(\b(\f(p,q))\s\up5(\f(1,ab)) ( \b(\f(q,r))\s\up5(\f(1,bc)) ( \b(\f(r,p))\s\up5(\f(1,ca)) ) (  eq \r(a–3 b–2c) (  eq \r(c–3a)
4

c.
Simplify : log eq \f(a3b3,c3) + log eq \f(b3c3,d3) + log\f(c3d3,a3) – 3logb2c 
4

Solution to the question no. 7
eq \o((,a)
Given that,


P = xa, q = xb and r = xc

(  eq \b(\f(p,q))\s\up9(c) (  eq \b(\f(q,r))\s\up9(a)  (  eq \b(\f(r,p))\s\up9(b) 

=  eq \b(\f(xa,xb))\s\up9(c) (  eq \b(\f(xb,xc))\s\up9(a) (  eq \b(\f(xc,xa))\s\up9(b) 

= x(x(b)c ( x(b(c)a ( x(c(a)b

= xac(bc ( x(b(c)a ( x(c_a)b

= xac(bc ( xab ( ca ( xbc(ab


= xAC(bc+ab(ca+bc(ab = x0 
= 1


( The desired value of the given expression is 1.

eq \o((,b)
4abc  eq \b\bc\[(\b(\f(p,q))\s\up7(\f(1,ab)) ( \b(\f(q,r))\s\up7(\f(1,bc)) ( \b(\f(r,p))\s\up7(\f(1,ca))) (  eq \r(a(3b(2) c (  eq \r(c(3)a 

= 4abc  eq \b\bc\[(\b(\f(xa,xb))\s\up7(\f(1,ab)) ( \b(\f(xb,xc))\s\up7(\f(1,bc)) ( \b(\f(xc,xa))\s\up7(\f(1,ca)))  (  eq \r(\f(1,a3) ( \f(1,b2) ( c ( \f(1,c3) ( a) 

= 4abc  eq \b\bc\[(x\s\up7(\f(a ( b,ab)) + x\s\up7(\f(b(c,bc)) ( x\s\up7(\f(c(a,ca)))  (  eq \f(1,abc) 

= 4abc (  eq \f(1,abc)   eq \b\bc\[(x\s\up8(\f(ac(bc+ab(ca+bc(ab,abc))) 

= 4.1 = 4


( The simplified value of the given expression is 4.

eq \o((,c)
Here we have,


log  eq \f(a3b3,c3)  + log eq \f(b3c3,d3)  + log eq \f(c3d3,d3)  ( 3 log b2c


= log3b3,c3)  eq \b((  eq \f(b3c3,d3) (  eq \f(c3d3,d3) ) 
( log(b3c)3

= log b6c3 ( logb6c3 = log  eq \f(b6c3,b6c3)  = log 1 = 0


( The simplified value of the given expression is 0.
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Activity

 promote higher thinking and to

-

the

-

point answering. 

 

          Practise the questions attentively.

 

Creative Essay type Questions 

with Answer

s

 Based on 

Activity

 



eq \o(((((((,Question(8) A teacher of mathematics wrote the following table in the class.
	Column-1
	Column-2
	Column-3

	i. 
102 = 100
	i. 100 = 
	i. log101 =

	ii. 
3(2 =  eq \f(1,9)
	ii. e0 = 

    a0 = 1
	ii. loge1 = ....

    .... = ...

	iii. 
2(eq \s\up6(\f(1,2))  =  eq \f(1,\r(2))
	iii. 101 = ....
	iii. log1010 = ......

	iv. 
 eq 4\r(4)  =  eq \r(2) 
	iv. e1 =

    ...... = ...
	iv. ..... = ....

     logaa = 1



( Activity, page-77
a. 
Express the values in the 1st column in terms of congenial logarithms.
2 
b. 
Fill in the blanks in the 2nd column using the rules of exponent.
4 

c. 
Fill in the blanks in the 3rd column using the rules of logarithm.
4 
Solution to the question no. 8

eq \o((,a) Values in the 1st column are expressed in terms of congenial logarithms:(
	i. 102 = 100
	log10100 = 2

	ii. 3(2 =  eq \f(1,9)
	log3  eq \f(1,9) = ( 2

	iii. 2 eq \s\up6((\f(1,2)) =  eq \f(1,\r(2))
	 log2 eq \s\up8(\f(1,\r(2))) = (  eq \f(1,2)

	iv.  eq 4\r(4)  =  eq \r(2)
 or, 4 eq \s\up8(\f(1,4)) = 2 eq \s\up6(\f(1,2))
	log42 eq \s\up8(\f(1,2)) = log4 eq \r(4,4) 
= log44 eq \s\up8(\f(1,4)) =  eq \f(1,4) log44 =  eq \f(1,4)


eq \o((,b) The blanks in the 2nd column are filled by using the rules of exponential -


i. 100 = 1


ii. e0 = 1


    a0 = 1


iii. 101 = 10


iv. e1 = e


     a1 = a
     
eq \o((,c) The blanks in the 3rd column are filled by using the rules of logarithm(

i. log101 = 0


ii. loge1 = 0


    loga 1 = 0


iii. log1010 = 1


iv. logee = 1.
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Practice this part very well. Try to answer the questions all by 

yourself first. Read the answer and make sure your answer has 

 

          been resembling with it.

 

Additional 

Creative

 Questions 

 

with Answer

s

 



eq \o(((((((,Question(9) a = logx(xyz), b = logy(xyz) and c = logz(xyz) 

a. 
Determine the values of xyz in all cases. 
2

b.
 Show that,  eq \f(xa(1,yz) +  eq \f(yb(1,zx) +  eq \f(zc(1,xy) = 3
4

c.
 Show that,  eq \f(1,a) + \f(1,b) + \f(1,c) = 1 
4

Solution to the question no. 9

eq \o((,a)
Given that, a = logx(xyz)



or,
xyz = xa   [( logaM = r then, ar = M]


Again, b = logy(xyz)



or,xyz = yb

and
c = logz(xyz)  or, xyz = zc

Ans. xa, yb, zc

eq \o((,b)
Here, xyz = xa


or,
yz =  eq \f(xa,x)     or, yz = xa(1


or,
 eq \f(xa(1,yz) = 1 ................ (i)


Again, xyz = yb


or,
zx =  eq \f(yb,y) 


or,
zx = yb(1


or,
 eq \f(yb(1,zx) = 1 ...................... (ii)


and  xyz = zc


or,
xy =  eq \f(zc,z) 


or,
xy = zc(1


or,
 eq \f(zc(1,xy) = 1 ........................ (iii)


Adding equations no.(i), (ii) and (iii), we get that,



 eq \f(xa(1,yz) +  eq \f(yb(1,zx) +  eq \f(zc(1,xy)  = 1 + 1 + 1 = 3  (Shown)
eq \o((,c)
Given that, a = logx(xyz)



or,
xa = xyz



or,
 x = (xyz) eq \s\up8(\f(1,a)) 

Again, b = logy(xyz)



or, yb = xyz



or, y = (xyz) eq \s\up8(\f(1,b)) 

and 
c = logz(xyz)



or, zc = xyz



or, z = (xyz) eq \s\up8(\f(1,c)) 

Now, xyz = (xyz) eq \s\up8(\f(1,a))  ( (xyz) eq \s\up8(\f(1,b))  ( (xyz) eq \s\up8(\f(1,c)) 


or,
(xyz)1 = (xyz) eq \s\up8(\f(1,a) + \f(1,b) + \f(1,c)) 


or,
1 =  eq \f(1,a) +  eq \f(1,b)  +  eq \f(1,c) 

(
 eq \f(1,a) +  eq \f(1,b)  +  eq \f(1,c) = 1  (Shown)
eq \o(((((((,Question(10) Consider three logarithmic expressions of which the 1st expression is the log of  eq \r(5,7) .  eq \r(7)  based 7; the 2nd is the log of  eq \r(3,3)  based 3 and the 3rd is the log of 2 based 4.
a.
Express the three expressions in mathematical expression.
2

b.
1st expression ( 2nd expression + 3rd expression = what?
4

c.
Show that, the value of the expression log5eq \r(5,5) . \r(5) – logeq \s\do5(\r(3))3 eq \s\up7(\f(1,6))  + log2 eq \r(2)  is equal to the result obtained from ‘b’.
4

Solution to the question no. 10
eq \o((,a)
If 1st expression is the log of  eq \r(5,7) .  eq \r(7) based 7,


1st expression = log7(   eq \r(5,7) . \r(7) )


Similarly, 2nd expression = eq log3\r(3,3) 


3rd expression = log42 (Ans.)

eq \o((,b)
1st expression – 2nd expression + 3rd expression


= log7( eq \r(5,7) . \r(7) ) – eq log3\r(3,3) + log42 


= log7 eq \b(7. 7 eq \s\up7(\f(1,2)) )
 – log33 eq \s\up7(\f(1,3)) + log4 eq (\r(4))

= log77 eq \s\up7(\b(\f(1,5) + \f(1,2)))  – log33 eq \s\up7(\f(1,3)) + log44 eq \s\up7(\f(1,2)) 

= log77 eq \s\up7(\f(7,10)) – log33 eq \s\up7(\f(1,3)) + log44 eq \s\up7(\f(1,2)) 

=  eq \f(7,10) log77 –  eq \f(1,3) log33 +  eq \f(1,2) log44 
[( logamr = rlogam]


=  eq \f(7,10) –  eq \f(1,3) +  eq \f(1,2)     [( logaa = 1]


=  eq \f(21 – 10 + 15,30) =  eq \f(26,30)  =  eq \f(13,15)   (Ans.)
eq \o((,c)
log5eq \b(\r(5,5) . \r(5)) – logeq \s\do5(\r(3))3 eq \s\up7(\f(1,6))  + log2 eq \r(2) 

= log5 eq \b(5 . 5 eq \s\up7(\f(1,2)) )
 – logeq \s\do6(\r(3))

 eq {\r((3))2}

 eq \s\up7(\f(1,6))  + log22 eq \s\up7(\f(1,2)) 

= log55 eq \s\up7(\f(1,5))  +5 eq \s\up7(\f(1,2)) – logeq \s\do5(\r(3)) eq \r(3)

 eq \s\up7(\b(2 (  \f(1,6)))  + log22 eq \s\up7(\f(1,2)) 

= log55 eq \s\up7(\f(7,10)) – logeq \s\do5(\r(3)) eq \r(3)

 eq \s\up7(\f(1,3))  + log22 eq \s\up7(\f(1,2)) 

=  eq \f(7,10) log55 –  eq \f(1,3) logeq \r(3)eq \r(3) +  eq \f(1,2) log22 [( logamr = rlogam]


=  eq \f(7,10) –  eq \f(1,3) +  eq \f(1,2)  [( logaa = 1]


=  eq \f(13,15) , which is equal to the result obtained from ‘b’. 

(Shown)
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Answer these questions your

self. 

S

ee the super tips

 

          which will help you to answer the questions eas

ily

.

 

Creative Questions with hints

 



eq \o(((((((,Question(11) P =x(–m, Q =xm–n and R = xn–( are three algebraic expressions. 

a. 
Prove that, loga1 = 0; where a ( 0 
2

b.
What is the value of logaQ + logaR + logaP? 
4

c.
Show that, the value of logaR(+m + logaQm+n + logan+( is equal to the value obtained in 'b'. 
4


Ans. b. 0 

eq \o(((((((,Question(12) log13 eq \b(\r(2,133). \r(3,132))  and log13 eq \b(\r(3,13) \r(13))  are two logarithmic expressions. 

a. 
What is the simplified value of  eq \r(2,133) . eq \r(3,132) ? 
2

b.
Find the sum of the 1st and the 2nd expressions. 
4

c.
Show that, the sum of the 1st and the 2nd expressions is equal to  eq \f(9,4) log13 eq \b(13\r(3,13)) .
4


Ans. a. 13 eq \s\up10(\f(13,6)); b. 3 

eq \o(((((((,Question(13) The log of 400 to the base a is 4.

a. 
Find the value of a. 
2

b.
What is the value of loga 40 eq \r(5) ? 
4

c.
 Show that, log eq \s\do6(a\r(5))100 =  eq \f(2,3) loga40 eq \r(5) 
4


Ans. a. 2 eq \r(5) ; b. 3 
eq \o(((((((,Question(14) loga504 and loga540 are two logarithmic expressions. 

a. 
Convert 504 and 540 in the form of the product of exponentials of prime numbers.
2 

b.
Subtract the 2nd expression from the 1st expression. 
4

c.
Show that, loga eq \f(98,105)  = 1st expression ( 2nd expression.
4


Ans. a. 23 ( 32 ( 7, 22 ( 33 ( 5;


b. loga2 – loga3 – loga5 + loga7 

eq \o(((((((,Question(15)  eq \f(1,2) log eq \s\do6(\r(3)) 81 and log316. log23 are two logarithmic expressions. 
a. 
Express 81 as the exponential expression of  eq \r(3) .
2

b.
Find the value of the 1st expression. 
4

c.
Find the subtraction of the 1st and the 2nd expressions. 
4


Ans. a.  eq \b(\r(3))8 ; b. 4;  c. 0

eq \o(((((((,Question(16) loga(A7B5C3) is a logarithmic expression. 

a. 
If A = B = C = a then what is the value of the given expression?
2 

b.
If A =  eq \f(16,15) , B =  eq \f(25,24) and C =  eq \f(81,80)  then what is the value of the given expression? 
4

c.
If the value of the given expression is 4 then what is the value of a? Where the values of A, B and C in 'b' are applicable.  
4


Ans. a. 15; b. loga2 c.  eq \r(4,2)  

eq \o(((((((,Question(17) a3 + b3 + c3 = 1 and (a + b) log2  eq \b\bc\{(\f(xa2 + b2,xab)) + (b + c) log2 eq \b\bc\{(\f(xb2 + c2,xbc))  + (c + a)log2  eq \b\bc\{(\f(xc2 + a2,xca))  is a logarithmic expression. 

a. 
Simplify (a + b) log2  eq \b\bc\{(\f(xa2 + b2,xab)) . 
2

b.
What is the value of the given logarithmic expression?
4 

c.
If x =  eq \r(3,4) 

 eq \r(2) then what will be the value obtained in 'b'?
4


Ans. a. (a3 + b3)log2x; b. 2log2x; c.  eq \f(7,3) 
eq \o(((((((,Question(18) (16) eq \s\up6(\f(3,4)) ( (16) eq \s\up6(\f(1,2)) is an exponential and  eq \f(logk(5x – 6),logkx)  is a logarithmic expression. 
a. 
Simplify the 1st expression. 
2

b.
If the 1st expression and the 2nd expression are equal then show that, x2 – 5x + 6 = 0 
4

c.
For x =  eq \f(\r(27) ( \r(3),3) verify the correctness of the equation obtained in 'b'. 
4


Ans. a. 2 

eq \o(((((((,Question(19) a = xp, b = xq, c = xr and x ( 1 

a. 
Find the values of ab, bc and ca. 
2

b.
What is the value of (p – q) logk (ab) + (q – r)logk(bc) 


+ (r – p)logk(ca)? 
4

c.
Show that, the value of (p2 + pq + q2) logk( eq \f(b,a) ) + (q2 + qr + r2) logk( eq \f(c,b) ) + (r2 + rp + p2) logk ( eq \f(a,c) ) is equal to the value obtained from 'b'. 
4


Ans. a. xp+q, xq+r, xr+p; b. 0; 

eq \o(((((((,Question(20) A =  eq \f(100,144) , B =  eq \f(125,216) are two numbers. 

a. 
Express A in the form of the product or quotient of exponentials of prime numbers. 
2

b.
Simplify logkB ( logkA. 
4

c.
Show that, logkA + logkB = 5logk  eq \b(\f(5,6)) .
4


Ans. a.  eq \f(52,22 ( 32) ; b. logk eq \b(\f(5,6)) 
eq \o(((((((,Question(21) Consider three logarithmic expressions which are the log of  eq \f(a3b3,c3) ,  eq \f(b3c3,d3)  and  eq \f(c3d3,a3) to the base e.
a.
What are the algebraic representations of the expressions?

b.
What value will be got if 3logeb2c is subtracted from the sum of the three expressions?

c.
Find the value: 


logeeq \f(\r(3,a) \r(3,b),\r(3,c)) + logeeq \f(\r(3,b) \r(3,c),\r(3,d)) + logeeq \f(\r(3,c) \r(3,d),\r(3,a)) – loge  eq b\s\up6(\f(2,3)) . c\s\up6(\f(1,3)) 

Ans. a. 1st expression = loge eq \f(a3b3,c3) ,


2nd expression = loge eq \f(b3c3,d3) ;


3rd expression = loge eq \f(c3d3,a3) ; 


b. 0 ; c. 0

eq \o(((((((,Question(22)  logaM = x and logb M = y 

a. 
Build a relation between a and b. 
2

b.
What is the value of logab? 
4

c.
Show that, logba =  eq \f(1,logab) 
4


Ans. a. ax = by ; b.  eq \f(x,y) 
eq \o(((((((,Question(23)  a = 2, b = 3, c = 4 and d = 5

a. 
Find the value of a ( {a(1 + (b(1 ( a)(1}(1?
2

b.
What is the value of  eq \f(log\r(b3) + log a3 ( log \r((ad)3),log ad)?
4

c.
What is the value of  eq \f(bx+1,(bx)x(1) (  eq \f((3b)x+1,(bx(1)x+1) ( b(2?
4


Ans. a. 12; b.  eq \f(3,2) ; c. 1

eq \o(((((((,Question(24) x = 2, y = 3, z = 5
a. 
Show that, ylogx + logz = log40
2 
b. 
Simplify: 7 log  eq \f(x4,yz) + z log  eq \f(z2,x3y) + y log  eq \f(81,80)
4 

c. 
 Show that,  eq \f(log\r(y)3 + logx3 ( log\r((xz)3),logx2y ( logxz) =  eq \f(3,2)
4

Ans. b. log2
eq \o(((((((,Question(25)
 log9 eq \r(54) ( log9​ eq \r(2)  and  eq \f(log\r(27) + log8 ( log\r(216),log5\r(3,5) ( log12\r(12)) 
a. 
Find the value of log122 eq \r(3).
2 
b. 
Simplify the 2nd expression of the stimulus.
4 

c. 
Simplify the 1st expression of the stimulus.
4


Ans.  a.  eq \f(1,2)  b.  eq \f(9,4) log2 c.  eq \f(3,4)
 EMBED Word.Picture.8 
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· 
If ax = N, (a > 0, a ( 1), x = logaN is said to be “a base log of N”
· loga1 = 0 ; (a > 0, a ( 1)
· logaa = 1 ; (a > 0, a ( 1)
· loga (MN) = logaM + logaN (a > 0, M > 0, N > 0)
· loga(MNP .....) = logaM + logaM + logaP + .......

· but, loga(M ( N) ( logaM ( logaN
· loga eq \f(M,N)  = logaM – logaN
· logaMr = rlogaM
· logaM = logab ( logbM   (change of base)

· logab =  eq \f(1,logba)  or, logba =  eq \f(1,logab) 
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Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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Answer these questions yourself. See the super tips
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