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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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Exercise-9.2
[image: image26.wmf]After completing the chapter, the students will be able to(
1.
explain and apply the laws of logarithms

2.
know the rules of changing the logarithmic base

3.
explain the concept of exponential, logarithmic and  absolute value functions and solve mathematical problem

4.
sketch the graph of functions

5.
represent exponential, logarithmic and absolute value functions by graphs

6.
find logarithms and anti-logarithms by using calculators.
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1. Which is the simplest form of the expression?  eq \b\bc\{(\b(x\s\up7(\f(1,a)))\s\up12(\f(a2 ( b2,a + b)))\s\up18(\f(a,a(b)) ?

a
0
b
1
c
a
d
x
eq \o((,d)
[image: image28.wmf]
Explanation:  eq \b\bc\{(\b(x\s\up7(\f(1,a)))\s\up12(\f(a2 ( b2,a + b)))\s\up18(\f(a,a(b)) =  eq \b(x\s\up8(\f(1,a)))

 eq \s\up12(\f(a2 ( b2,a + b) ( \f(a,a ( b)) 


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

 eq \s\up12(\f((a + b) (a ( b),a + b) ( \f(a,a ( b)) =  eq \b(x\s\up8(\f(1,a)))a = x
2. If a, b, p > 0 and a ≠ 1, b ≠ 1 then

i.
logaP = logbP ( logab


ii.
loga eq \r(a) ( logb eq \r(b)  ( logc eq \r(c)  is 2


iii.
xlogay = ylogax

Which combination of these statements is correct ?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,d)
[image: image29.wmf]
Explanation: (i) According to formula,
(ii) loga eq \r(a) ( logb eq \r(b) ( logc eq \r(c)  = logaa eq \s\up8(\f(1,2)) ( logbb eq \s\up8(\f(1,2)) ( logcc eq \s\up8(\f(1,2)) 


=  eq \f(1,2) logaa (  eq \f(1,2) logbb (  eq \f(1,2) 
logcc 



=  eq \f(1,2) ( 1 (  eq \f(1,2) ( 1 (  eq \f(1,2) ( 1 =  eq \f(1,8) 

(iii) Let, p = logay and q = logax.


Therefore, ap = y,  aq = x


or,
(ap)q = yq

(
yq = apq.


and
(aq)p = xp

or, 
xp = apq.


or,
xp = yq.


(
xlogay = ylogax 

Given that ax = by = cz, where x, y, z ≠ 0, answer questions 3, 4, 5.
. 3.
Which is correct ?

a
a = b eq \s\up7(\f(y,z)) 
b
a = c eq \s\up7(\f(z,y)) 
c
a = c eq \s\up7(\f(z,x)) 
d
a (  eq \f(b2,c) 
eq \o((,c)
[image: image30.wmf]
Explanation: ax = cz  or, a = (cz) eq \s\up7(\f(1,x))  ( a = c eq \s\up7(\f(z,x)) 
4. Which of the following is equal to ac?  

        ab eq \s\up7(\f(y,x)) . b eq \s\up7(\f(y,z)) 
b
b eq \s\up7(\f(y,x)) . b eq \s\up7(\f(z,y)) 
c
b eq \s\up7(\f(y,x)) +  eq \s\up7(\f(z,y)) 
d
b eq \s\up7(\f(x,y)) +  eq \s\up7(\f(y,z)) 
eq \o((,a)
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Explanation: ax = by

(
a = (by) eq \s\up7(\f(1,x))  = b eq \s\up7(\f(y,x)) 


cz = by

(
c = (by) eq \s\up7(\f(1,z))  = b eq \s\up7(\f(y,z))  


(
ac = b eq \s\up7(\f(y,x)) . b eq \s\up7(\f(y,z)) 
5.
If b2 = ac , which one is correct ?

a
 eq \f(1,x) +  eq \f(1,z)  =  eq \f(2,y) 
b
 eq \f(1,x) +  eq \f(1,y)  =  eq \f(2,z) 

c
 eq \f(1,y) +  eq \f(1,z)  =  eq \f(2,x) 
d
 eq \f(1,x) +  eq \f(1,y)  =  eq \f(z,2) 
eq \o((,a)

Explanation: ax = by    ( a = b eq \s\up7(\f(y,x)) 

Again, cz = by    ( c = b eq \s\up7(\f(y,z)) 

Now, b2 = ac = b eq \s\up7(\f(y,x)) . b eq \s\up7(\f(y,z)) = b eq \s\up7(\f(y,x) + \f(y,z)) 

or,
 eq \f(y,x)  +  eq \f(y,z)  = 2  (  eq \f(1,x) +  eq \f(1,z)  =  eq \f(2,y) 
6. Show that,


(a)
logk  eq \b(\f(an,bn)) + logk  eq \b(\f(bn,cn)) + logk  eq \b(\f(cn,an)) = 0

Solution: L.S.= logk eq \b(\f(an,bn)) + logk eq \b(\f(bn,cn)) + logk eq \b(\f(cn,an)) 

= logk  eq \f(an,bn) .  eq \f(bn,cn) .  eq \f(cn,an) 

= logk1


= 0 


= R.S.(Shown)
(b)
logk(ab)logk  eq \b(\f(a,b)) + logk(bc)logk  eq \b(\f(b,c)) 
+ logk(ca)logk  eq \b(\f(c,a)) = 0

Solution: L.S.=logk(ab)logk eq \b(\f(a,b)) + logk(bc)logk  eq \b(\f(b,c)) 
+ logk(ca)logk eq \b(\f(c,a)) 

= (logka + logkb) (logka ( logkb) + (logkb + logkc) 

(logkb ( logkc) + (logkc + logka) (logkc ( logka)


= (log​ka)2 ( (logkb)2 + (logkb)2 – (logkc)2 + (logkc)2 

( (logka)2

= 0

= R.S.(Shown)
(c)
log  eq \s\do6(\r(a)) b ( log  eq \s\do6(\r(b)) c ( log  eq \s\do6(\r(c)) a = 8

Solution: L.S.= log  eq \s\do6(\r(a)) b ( log  eq \s\do6(\r(b)) c log  eq \s\do6(\r(c)) a

= log eq \s\do6(\r(a))( eq \r(b))2 ( log eq \s\do6(\r(b))( eq \r(c))2 (log eq \s\do6(\r(c))( eq \r(a))2

= 2log eq \s\do6(\r(a))

 eq \r(b) ( 2log eq \s\do6(\r(b))

 eq \r(c) ( 2log eq \s\do6(\r(c))

 eq \r(a)
 [( logaPr = r log aP]


= 8log eq \s\do6(\r(a)) 

 eq \r(b)  ( log eq \s\do6(\r(b)) 

 eq \r(c) ( log eq \s\do6(\r(c)) 

 eq \r(a) 

= 8log eq \s\do6(\r(a)) 

 eq \r(b)  ( log eq \s\do6(\r(b)) 

 eq \r(a) 
[( logaP = logab (  log b P]


= 8log eq \s\do6(\r(a)) 

 eq \r(a)   [( loga P = log a b ( logb P]


= 8·1 
    [( logaa = 1]


= 8  


= R.S.(Shown)
(d)
loga loga loga  eq \b(aaab) = b

Solution:L.S.= loga loga loga  eq \b(aaab) 

= loga loga  eq aab logaa  [( logaPr = rlogaP]


= loga loga  eq aab .1       [( logaa1 = 1]


= loga ab loga a

= logaab   [( logaa = 1]


= b logaa

= b·1


= b 


= R.S.(Shown)
7. (a) If   eq \f(logka,b ( c) =  eq \f(logkb,c ( a) =  eq \f(logkc,a ( b) , show that, aabbcc = 1

Solution: Let,   eq \f(logka,b ( c) =  eq \f(logkb,c ( a) =  eq \f(logkc,a ( b) = m


(
logka = m (b – c)


or,
a logka = ma(b ( c)   [multiplying both sides by a]


(
logkaa = m(ab ( ac) ... ... (i)

Again,   
logkb = m (c – a)


or,
b logkb = mb(c ( a)  [multiplying both sides by b]


(
logkbb = m(bc ( ab) ... ... (ii) 


and logkc = m (a – b)


or, 
c logkc = mc(a ( b)  [multiplying both sides by c]

(
logkcc = m(ac ( bc) ... .. (iii) 



Now, adding (i), (ii) and (iii) we get,


or,
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or,
logkaabbcc = 0


or,
logkaabbcc = log k1


(

[image: image3.wmf]c

b

a

c

b

a

= 1 (Shown)

[N.B.:- Error in text book; replace d by c]
(b) If   eq \f(logka,y ( z) =  eq \f(logk​b,z ( x) =  eq \f(logkc,x ( y) , show that,

(1) ay + z bz + x cx + y  = 1 


(2) 
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Solution: (1) Let,  eq \f(logka,y ( z) = \f(logkb,z ( x) = \f(logkc,x ( y) = m


then,  eq \f(logka,y ( z) = m

or,
logka = m (y – z) 

or,
(y + z) logka = m(y ( z)(y + z)   

[multiplying both sides by (y + z)]
(
logkay+z = m(y2 ( z2) ............. (i)

Again,  eq \f(logkb,z ( x) = m
or,
logkb = m (z – x) 

or, 
(z + x)logkb = m(z + x) (z ( x)  

[multiplying both sides by (z + x)]
( 
logkbz+x  = m(z2 ( x2) .......... (ii)


and  eq \f(logkc,x ( y) = m

or,
logkc = m (x – y) 

or, 
(x + y) logkc = m(x + y) (x ( y)  

[multiplying both sides by (x + y)]
(
logkcx+y = m(x2 ( y2) .......... (iii) 

Now, adding (i), (ii) and (iii) we get,

(
logkay + z +logkbz + x + logkcx + y = m( y2 – z2 + z2 

– x2 + x2 – y2)  

or,
logkay + z bz + x cx + y = 0 = log k1

(
ay + zbz + xcx + y = 1 (Shown)
(2)
Let,  eq \f(logka,y ( z) =  eq \f(logkb,z ( x) =  eq \f(logkc,x ( y) = m

(
logka = m (y – z)

or,
(y2 + yz + z2) logka = m(y ( z) (y2 + yz + z2) 

(
logkay2 + yz + z2 = m(y3 ( z3) ........... (i)

Again,
logkb = m (z – x)

or,
(z2 + zx + x2) logkb = m (z ( x) (z2 + zx + x2) 

(
logkbz2 + zx + x2 = m(z3 ( x3) ............ (ii) 

and
logkc = m (x – y)

or,
(x2 + xy + y2) logkc = m(x ( y) (x2 + xy + y2)

( 
logkcx2 + xy + y2 = m(x3 ( y3) ................ (iii)


Now, adding (i), (ii) and (iii) we get,
(
logkay2 + yz + z2 + logkbz2 + zx + x2 + logkcx2 + xy + y2 


= m(y3 ( z3) + m(z3 ( x3) + m(x3 ( y3)
or,
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m ( y3 – z3 + z3 – x3 + x3 – y3 )    [( loga Pr = rloga P]

or,
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(c)
If  eq \f(logk(1 + x),logkx) = 2, then show that, x =  eq \f(1 + \r(5),2) 


Solution: Given,  eq \f(logk (1 + x),logkx) = 2


or,
logk(1 + x) = 2 logkx


or,
logk(1 + x) = logkx2
  [(loga Pr = rloga P)]


or,
1 + x = x2

or,
x2 – x – 1 = 0

      or, 
4x2 ( 4x ( 4 = 0  [multiplying both sides by 4]


or, 
(2x)2 ( 2.2x.1 + 12 ( 5 = 0 

       or, 
(2x ( 1)2 = 5 


or, 
2x ( 1 =   eq \r(5)  [omitting negative value]
       or, 
2x = 1 +  eq \r(5) 

or,  
x =  eq \f(\r(5) + 1,2) 

( 
x =  eq \f(1 + \r(5),2) (Shown)
(d)
Show that, logk  eq \f(x ( \r(x2 ( 1),x + \r(x2 ( 1)) = 2logk  eq \b(x ( \r(x2 ( 1)) 
Solution: L.S.= logk  eq \f(x ( \r(x2 ( 1),x + \r(x2 ( 1)) 

= logk  eq \f(\b(x ( \r(x2 ( 1))2,\b(x + \r(x2 ( 1)) \b(x ( \r(x2 ( 1))) 
[multiplying numerator and denominator of the fraction by log by  eq \b(x ( \r(x2 ( 1)) ]


= logk  eq \f(\b(x ( \r(x2 ( 1))2,x2 – (\r(x2 – 1))2) 

= logk  eq \f(\b(x ( \r(x2 ( 1))2,x2 ( x2 + 1) 

= logk eq \b(x ( \r(x2 ( 1))2 

= 2logk eq \b(x ( \r(x2 ( 1))  [( loga Pr = rlogaP]

( logk  eq \f(x ( \r(x2 ( 1),x + \r(x2 ( 1)) = 2logk eq \b(x ( \r(x2 ( 1))  (Shown)
(e)
If a3 – x b5x = a5 + x b3x, then show that,

x logk  eq \b(\f(b,a)) = logka  
Solution: Given, a3 – x b5x = a5 + x b3x

or,
 eq \f(b5x,b3x) =  eq \f(a5+x,a3(x)   [dividing both sides by a3(x.b3x]


or,
b5x ( 3x = a5 + x ( 3 + x

or,
b2x = a2 + 2x


or,
b2x = a2·a2x

or,
 eq \f(b2x,a2x) = a2     [dividing both sides by a2x]


or,
logk  eq \f(b2x,a2x) = logka2  [taking logk in both sides]

or,
logk  eq \b(\f(b,a))2x = logka2

or,
2x logk  eq  \b(\f(b,a)) = 2 logka


(
xlogk  eq  \b(\f(b,a)) = logka  (Shown)
(f)
If xya – 1 = p, xyb –1 = q, xy c – 1 = r, show that,

(b – c) logk​p + (c – a)logkq + (a – b)logkr = 0
Solution: L.S.= (b – c) logk​p + (c – a)logkq + (a – b)logkr

= 
logkpb ( c + logk​qc ( a + logkra ( b 

= 
logk(xya ( 1)b ( c + logk(xyb ( 1)c ( a + logk(xyc ( 1)a ( b 

= 
logkxb ( c + logk​yab ( ac ( b + c + logkxc ( a 

    + logkybc ( ab ( c + a + logkxa ( b + logkyac ( bc ( a + b 

= 
logkxb ( c + logkxc ( a + logkxa ( b + logkyab ( ac ( b + c + 

logkybc ( ab ( c + a + logkyac ( bc ( a + b
= 
logk (xb ( c.xc ( a.xa ( b) + logk(yab ( ac ( b + c. ybc ( ab ( c + a. yac ( bc ( a + b)
= 
logkxb ( c + c ( a + a ( b + logkyab ( ac ( b + c + bc ( ab ( c + a + ac ( bc ( a + b 

= 
logkx0 + logky0 

= 
logk1 + logk1 

= 
0 + 0 = 0 

= 
R.S.(Shown)
(g)
If  eq \f(ab logk(ab),a + b) =  eq \f(bc logk(bc),b + c) =  eq \f(ca logk(ca),c + a)  , then show that, aa = bb = cc 
Solution: Let ,  eq \f(ab logk(ab),a + b) =  eq \f(bc logk(bc),b + c) =  eq \f(ca logk(ca),c + a)  = m

(
logk(ab) =    eq \f(m(a + b),ab)  ... ... ... (i) 

Again, logk(bc) =  eq \f(m(b + c),bc)   ... ... ... (ii) 

and logk(ca) =  eq \f(m(c + a),ca)  ... ... ... (iii) 

Now, adding (i), (ii) and (iii) we get,

logk(ab) + logk(bc) + logk(ca) =  eq \f(m(a + b),ab) +  eq \f(m(b + c),bc)  +  eq \f(m(c + a),ca) 
or,
logk (ab · bc · ca) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,b) + \f(1,c) + \f(1,c) + \f(1,a)) 
or,
logk (abc)2 = 2m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) 

or, 2 logk (abc) = 2m  eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) 

( logk(abc) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) ... ... (iv) 


Subtracting (i) from (iv), we get,


logk(abc) – logk(ab) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) –
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= m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,a) ( \f(1,b)) 

or,
logk eq \f(abc,ab) =  eq \f(m,c) 

or,
logkc =  eq \f(m,c) 

or,
c logkc = m


or,
logkcc = m


(
cc = km ... ... (v)


Again, Subtracting (ii) from (iv) we get,


logk(abc) – logk(bc) = m  eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c)) (  eq \f(m(b + c),bc) 

or,
logk eq \f(abc,bc) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,b) ( \f(1,c))  

or,
logka =  eq \f(m,a) 

or,
a logka = m


or,
logkaa = m


(
aa = km ... ... (vi)


Again, Subtracting (iii) from (iv) we get,

logk(abc) – logk(ca) = m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c))  (  eq \f(m(c + a),ca) 
or,
logk
[image: image9.wmf]ca

abc

= m eq \b\bc\[(\f(1,a) + \f(1,b) + \f(1,c) ( \f(1,c) ( \f(1,a)) 

or,
logkb =  eq \f(m,b) 

or,
b logkb = m


or,
logkbb = m


(
bb = km ... ... (vii)


Therefore from (v), (vi) and (vii) we can write,


aa = bb = cc = km

( 
aa = bb = cc   (Shown)
Alternative Solution:

Let,  eq \f(ab logkab,a + b) =  eq \f(bc logkbc,b + c) =  eq \f(ca logkca,c + a)  = p 


then, logkab =  eq \f(p(a + b),ab) 

or, 
logka + logkb = p eq \b(\f(1,b) + \f(1,a)) ... ... ... (i) 


Similarly, logkb + logkc = p eq \b(\f(1,c) + \f(1,b)) ... ... ... (ii) 


and logkc + logka = p eq \b(\f(1,a) + \f(1,c))  ... ... ... (iii) 


Now, from (i) + (ii) + (iii), we get, 


2(logka + logkb + logkc) = 2p eq \b(\f(1,a) + \f(1,b) + \f(1,c)) 

( 
logka + logkb + logkc = p eq \b(\f(1,a) + \f(1,b) + \f(1,c)) ... ... ... (iv) 


Again, Subtracting (i) from (iv), we get,


logkc = p eq \b(\f(1,c)) 

or, 
c logk​c = p 


( 
logkcc = p 


Subtracting (ii) from (iv), we get,

logka = p eq \b(\f(1,a)) 

or, 
a logk​a = p 


( 
logk​ aa = p 


Subtracting (iii) from (iv), we get,

logkb = p eq \b(\f(1,b)) 

or, 
b logkb = p 


( 
logk​bb = p 


Therefore, logkaa = logkbb = logkcc 


( 
aa = bb = cc  (Shown)
(h)
If  eq \f(x(y + z ( x),logkx) =  eq \f(y(z + x ( y),logky) =  eq \f(z(x + y ( z),logkz) , show that, xyyx = yzzy = zxxz 
Solution: Let,  eq \f(x(y + z ( x),logkx) =  eq \f(y(z + x ( y),logky) =  eq \f(z(x + y ( z),logkz)  = m


(
logkx =  eq \f(x(y + z ( x),m)  


Again, logky =  eq \f(y(z + x ( y),m) 

and logkz =  eq \f(z(x + y ( z),m) 

Now, y logkx + x logky =  eq \f(xy(y + z ( x),m) +  eq \f(xy(z + x ( y),m)  


=  eq \f(xy,m) (y + z – x + z + x – y) =  eq \f(2xyz,m) 

or,
logkxy + logkyx =  eq \f(2xyz,m) 

or,
logkxyyx =  eq \f(2xyz,m) 

(
xyyx = k eq \s\up8(\f(2xyz,m))   ... ... ... (i) 
Again, z logky + y logkz =  eq \f(yz(z + x ( y),m) +  eq \f(yz(x + y ( z),m) 

or,
logkyz + logkzy =  eq \f(yz,m)  (z + x – y + x + y – z )


or,
logkyzzy =  eq \f(2xyz,m) 

(
yzzy = k eq \s\up8(\f(2xyz,m)) ... ... ... (ii)

Again, x logkz + z logkx =  eq \f(zx(x + y ( z),m) +  eq \f(zx(y + z ( x),m) 

 or,
logkzx + logkxz = eq \f(zx,m)  (x + y – z + y + z – x )


or,
logkzxxz =  eq \f(2xyz,m) 

(
zxxz = k eq \s\up8(\f(2xyz,m))  ... ... ... (iii)

     Therefore, from (i), (ii) I (iii) we get,


xyyx = yzzy = zxxz (Shown)
8. Using table of logarithms (see General Mathematics), find an approximate value of P , where
(a) 
P = 2( eq \r(\f(l,g))  where ( ( 3.1416, g = 981 and l= 25.5

(b)
P = 10000 ( e0.05t where e = 2.718 and t = 13.86

Solution:

(a)
P = 2( eq \r(\f(l,g)) 
or,
P = 2 × 3.1416  eq \r(\f(25.5,981)) 
or,
log P = log 6.2832 +  eq \f(1,2) log25.5 –  eq \f(1,2) log 981 [taking log ]

or,
log P = 0.79818 +  eq \f(1,2) (1.40654 – 2.99167) [from log table]

or,
log P = 0.7818 – 0.79257 

or,
log P = 0.005615

(
P = anti-log 0.005615

(
P = 1.01302  (approx.)
Ans. 1.01302 (approx.)

(b)
P = 10000 × e0.05t  where e = 2.718 and t = 13.86

or,
log P = log 10000 + log e0.05t     [taking log ]

or,
log P = 4 + 0.05 × 13.86 log 2.718  
or,
log P = 4 + 0.693 × 0.43425    [from log table]

or,
log P = 4 + 0.30093

or,
log P = 4.30093

 (
P = anti-log 4.30093 = 19995.62 (approx.)
Ans.19995.62 (approx.)
[N.B. Error in Text Book ,replace e = 1.718 by e = 2.718]

9. Using the formula ln P ≈ 2 .3026 × log p , find an approximate value of P, where(
(a) P = 10000,  (b) P = 0.001 e2, (c) P = 10100 ×
[image: image10.wmf]e


Solution: 

(a) Given, P = 10000

or,
logP = log 10000 [taking log on both sides]


= log104 = 4 log10 = 4(1

(
logP = 4

Now, ln P = 2.3026(logP


= 2.3026 ( 4 [substituting the values]

= 9.2104 (approx.) (Ans.)
(b) Given, P = 0.001 e2

or,
logP = log (0.001e2) 
[taking log on both sides]



= log 0.001 + log e2


= log10-3 + 2loge



= ( 3 log10 + 2log 2.71828 [ e = 2.71828]


= – 3(1 + 2(0.434249452 [from log table]



= – 3 + 0.868498904

(
logP = – 2.131501096


lnP
= 2.3026 ( logp



= 2.3026 ( (–2.13141162) [substituting the values]


= – 4.90779 (approx.) (Ans.)
(c)
Given, P log = 10100 (  eq \r(e) 

or, log P log (10100 (  eq \r(e) )  [taking log on both sides]


= log 10100 + log eq \r(e) 


= 100 log 10 +  eq \f(1,2) log e



= 100 ( 1 +  eq \f(1,2) log 2.718 [(  e = 2.718]



= 100 +  eq \f(1,2) ( 0.434249452 [from log table]


= 100 + 0.217124726

( logP
= 100.217124726

Now, (nP = 2.3026 ( logP 



= 2.3026 ( 100.21712476 [substituting the values]



= 230.76 (approx.) (Ans.)
10. Draw the graphs of the following functions:

(a) y = 3x (b) y = –3x (c) y = 3x+1 (d) y = –3x+1 

(e) y = 3–x+1 (f) y = 3x–1
Solution: (a) Let, y = ((x) = 3x
To sketch the graph of the given function, list the values of x and y shown in the following table(
	x
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5

	y
	1
	1.73
	3
	5.19
	9
	15.6
	27
	46.8


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along x-axis. Here 10 units of graph paper along x-axis and 1 unit of graph paper along y-axis have been taken to represent 1 unit. Then, plot the points (x,y). Adding these points smoothly, we have the graph of the function y = f(x) = 3x, which is shown below(
      

(b) Let, y = f(x) = –3x
To sketch the graph of the given function, list the values of y regarding the values of x from 0 to 3.5 which is shown in the following table(
	x
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5

	y
	–1
	–1.73
	–3
	–5.19
	–9
	–15.6
	–27
	(46.8


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along    x-axis. Here 10 units of graph paper along x-axis and 1 unit of graph paper along y-axis have been taken to represent 1 unit. Then, plot the points (x, y). Adding these points smoothly, we have the graph of the function y = f(x) = -3x, which is shown below(

(c) Let, y = f(x) = 3x+1
To sketch the graph of the given function, list the values of y regarding the values of x from -1 to 2.5 which is shown in the following table (
	x
	(1
	(0.5
	0
	0.5
	1
	1.5
	2
	2.5

	y
	1
	1.73
	3
	5.19
	9
	15.6
	27
	46.8


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along    x-axis. Here 10 units of graph paper along x-axis and 1 unit of graph paper along y-axis have been taken to represent 1 unit. Then, plot the points (x,y). Adding these points smoothly, we have the graph of the function y = f(x) = 3x+1, which is shown below(

(d) Let, y = f(x) = –3x+1
To draw the graph of the given function, list the values of y regarding the values of x from -1 to 2.5 which is shown in the following table(
	x
	(1
	(0.5
	0
	0.5
	1
	1.5
	2
	2.5

	y
	(1
	(1.73
	(3
	(5.19
	(9
	(15.6
	(27
	(46.8


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along    x-axis. Here 10 units of graph paper along x-axis and 1 unit of graph paper along y-axis have been taken to represent 1 unit. Then, plot the points (x,y). Adding these points smoothly, we have the graph of the function y = f(x) = -3x+1, which is shown below(

(e) Let, y = f(x) = 3–x+1
To draw the graph of the given function, list the values of y regarding the values of x from -2.5 to 1 which is shown in the following table (
	x
	1
	0.5
	0
	(0.5
	(1
	(1.5
	(2
	(2.5

	y
	1
	1.73
	3
	5.19
	9
	15.6
	27
	46.8


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along    x-axis. Here 10 units of graph paper along x-axis and 1 unit of graph paper along y-axis have been taken to represent 1 unit. Then, plot the points (x, y). Adding these points smoothly we have the graph of the function y = f(x) = 3–x+1, which is shown below(


(f) Let, y = f(x) = 3x(1
To draw the graph of the given function, list the values of y regarding the values of x from 1 to 2.5 which is shown in the following table(
	x
	1
	1.5
	2
	2.5
	3
	3.5
	4
	4.5

	y
	1
	1.73
	3
	5.19
	9
	15.6
	27
	46.8


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along x-axis. Here 10 units of graph paper along x-axis and 1 unit of graph paper along y-axis have been taken to represent 1 unit. Then, plot the points (x, y). Adding these points smoothly, we have the graph of the function y = f(x) = 3x(1 , which is shown below (
11. Write down the inverse function in each case, mention the domain and range and draw the graph: (a) y =1− 2x ,(b) y = log10 x  ,(c) y = x2
 Solution: Let, y = ((x) = 1 ( 2x Now, y = 1 ( 2x
or, 2x = 1 ( y

or, 1 ( y = 2x
or, log(1 ( y) = x

(  x = log(1 ( y)

Inverse function, ((1: y ( x

Where, x = log(1 ( y)

or, ((1 : y ( log (1 ( y)

Substituting x in terms of y, we get

((1 : x ( log(1 ( x)

(
((1(x) = log(1 ( x)

 To draw the graph of the given function, list the values of x and y shown in the following table-
	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	0.875
	0.75
	0.5
	0
	(1
	(3
	(7


 Plotting the ordered pair in the graph, we have the following graph-  

It can be seen from the graph, when x = 0, then y = 1 ( 2(
= 1 ( 1 = 0, so the graph passes through the origin (0, 0).
Again, when the value of x decreases, the value of y approximately tends to 1 but not become 1. That is when x ( (( then y ( 1

Again, when the values of x increases in the positive direction, the values of y gradually decreases and tends to ( (. That is, when x ( ( then y ( ( (
( Domain D( = ((, ( () and Range (f = (1, ( ().

 (b) y = log10x

Solution: Suppose, y = f(x) =  log10x

Now,  y = log10x

(
x = 10y
Inverse function, f–1 t y ( x where, x = 10y
or,
f–1 t y ( 10y
Replacing y by x we get,


f–1 t x ( 10x
(
f–1(x) = 10x
Drawing graph:

To draw the graph of the given function, list the values of x and y shown in the following table(
	x
	0.5
	1
	2
	3
	4
	5
	10

	y
	–0.3
	0
	0.3
	0.5
	0.6
	0.7
	1


Plotting the ordered pair in the graph we have the following graph 


Since logarithm is defined only for positive real numbers.

( Domain = (0, ()

From the figure we see that, as the values of x tends to zero, y is decreasing. i.e., x ( 0,  y ( –(.

And for increasing the values of x towards positive infinity, y also tends to positive infinity.i.e., x ( + (,    y ( + (
( Range = (–(, + ()

i.e., Domain= (0, + ()

Range = (–(, + ()

 (c) y = x2, x > 0

Solution: Let, y = f(x) = x2, x > 0

Now,   y = x2
(
x = (  eq \r(y) 
but x =  eq \r(y)  [( x > 0]

Inverse function, f–1 t y ( x where x =  eq \r(y) 
or,
f –1 t y (  eq \r(y) 
Replacing y by x we get,


f –1 t x (  eq \r(x) 
(
f –1(x) =  eq \r(x) 
Drawing graph:

To draw the graph of the given function, list the values of x and y shown in the following table(
	x
	0
	1
	2
	3

	y
	0
	1
	4
	9


Plotting the points on the graph paper, we get the following graph (
Since f(x) = x2, x > 0,  then  f(x) is defined for all positive real numbers except zero .

( Domain = (0, + () 

and from the graph we get, Range = (0, + ()
12. Find the domain and range of the function 

f(x) = ln(x ( 2) 
Solution: Given, f(x) = ln(x ( 2) 


Since logarithm is defined only for positive real numbers,

(
x ( 2 > 0


(
x > 2

( Domain, Df = {x : x > 2} = (2, ()


Range : y = ln(x ( 2) [( y = ((x)]


(
 ey = x ( 2


(
x = ey + 2

Here, x is real for all real values of y 


(
Range of the given function, Rf = R


Ans: Domain Df = (2, () and Range Rf = R. 

13. Find the domain and range of the function 


f(x) = ln eq \f(1 ( x,1 + x)  
Solution: Given, f(x) = ln  eq \f(1 ( x,1 + x) 
Since logarithm is defined only for positive real numbers,  

(
 eq \f(1 ( x,1 + x) > 0 if (i) 1 ( x > 0 and 1 + x > 0 


or, (ii) 1 ( x < 0 and 1 + x < 0 


(i) 
( x > ( 1 and x > ( 1



(  x < 1  and x > ( 1 


(
Domain Df = {x : (1 < x} ( {x : x < 1}




= ((1, () ( (((, 1)




= ((1, 1)


(ii)  ( x < ( 1 and x < ( 1



(  x > 1 and x < ( 1 


(
Domain D( = {x : x < (1} ( {x : x > 1} = (

(
Domain of the given function


D( = union of Domain of (i) and (ii)

= ((1, 1) ( ( = ((1, 1)


Let, Range : y = f(x) = ln eq \f(1 ( x,1 + x) 

(
ey =  eq \f(1 ( x,1 + x) 

(
1 ( x = (1 + x)ey

(
1 ( x = ey + xey

(
1 ( ey = x(1 + ey)


(
x =  eq \f(1 ( ey,1 + ey) 

Here, x is real for all real values of y. 


( Range of the given function Rf = R


Ans : Domain of the given function Df = ((1, 1)


           Range of the given function Rf = R.

14. Draw the graph of each function, mentioning the domain and range :
(a) f(x) = |x| when (5 ( x ( 5
Solution: Given, f(x) = |x|, where, (5 ( x ( 5

and f(x) is defined within the range of x.
( 
D( = {x:(5 ( x ( 5} =  [(5, 5]

Again, since f(x) is an absolute value function, then within the range ( 5 ( x ( 5, the value of f(x) will be       0 ( f(x) ( 5.
(
R( = {((x): 0 ( f(x) ( 5} = [0, 5]

(
Domain D( = [(5, 5],  Range R( = [0, 5]

 Drawing graph:

Let, y = f(x) = |x|

To draw the graph of the given function, list the values of x and y shown in the following table(
	x
	( 5
	( 4
	( 3
	( 2
	( 1
	0
	1
	2
	3
	4
	5

	y
	5
	4
	3
	2
	1
	0
	1
	2
	3
	4
	5


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along    x-axis. Here 5 units of graph paper along x-axis and y-axis has been taken to represent 1 unit. Then, plot the points (x, y). Adding these points smoothly, we have the graph of the function 

y = f(x) = |x|, which is shown below(

(b) f(x) = x + |x| when, (2 ( x ( 2
Solution: Given, f(x) = x + |x| when, (2 ( x ( 2 and 

f(x) is defined within the range of x.
( Domain, Df = {x: (2 ( x ( 2} =  [(2, 2]

Again, when x is negative, then f(x) = ( x + |–x| = (x + x = 0 

and when positive, f(x) = x + |x| = 2x

( Range of f(x), Rf = {((x): 0 ( f(x) ( 4} = [0, 4]

( Domain, Df = [(2, 2],  Range, Rf = [0, 4]

Drawing graph:

Let, y = f(x) = x + |x | when, (2 ( x ( 2

To draw the graph of the given function, list the values of x and y shown in the following table(
	x
	(2
	(1
	0
	1
	2

	y
	0
	0
	0
	2
	4


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along     x-axis. Here 5 units of graph paper along x-axis and 
y-axis has been taken to represent 1 unit. Then, plot the points (x, y). Adding these points smoothly, we have the graph of the function

y = f(x) =x+ |x|, which is shown below(

(c) f(x) =  eq \b\lc\{(\s(\f(|x|,x) when x ( 0,0   when x = 0))
Solution Given,

f(x) =  eq \b\lc\{(\s(\f(|x|,x) when x ( 0,0   when x = 0)) =  eq \b\lc\{(\s(1 when x > 0,0   when x = 0,(1 when x < 0))
Here,for  x < 0 , f(x) = (1, for x = 0 , f(x) = 0 

and for x > 0 , f(x) = 1 i.e., the function is valid for all real numbers of x.
( ( Domain of the given f(x), Df = R

         and Range of f(x),: Rf = {(1, 0, 1}

Drawing graph:

f(x) =  eq \b\lc\{(\s(\f(|x|,x) when x ( 0,0   when x = 0)) =  eq \b\lc\{(\s(1 when x > 0,0   when x = 0,(1 when x < 0))
Plotting the points on the graph paper, we get the following graph(
	x
	(5
	(4
	(3
	(2
	(1
	0
	1
	2
	3
	4
	5

	y
	(1
	(1
	(1
	(1
	(1
	0
	1
	1
	1
	1
	1


x-axis and y-axis have been drawn on the graph paper. The graph of the function has been drawn considering the values of y along y-axis and the values of x along 
x-axis. Here 5 units of graph paper along x-axis and y-axis has been taken to represent 1 unit. Then, plot the points (x, y). Adding these points smoothly, we have the graph of the function y = f(x) which is shown below(

15.  Given

                 22x.2y–1 = 64 ... ... (i)


          6x. eq \f(6y–2,3) = 72  ... ... (ii)

(a) Express (i) and (ii) as simple equation with variables of x and y.

(b) Solve and justify the above mentioned equations.

(c) If the value of x and y be the length of adjacent sides of a quadrilateral and angle between them is 90o then mentioned the quadrilateral is rectangle or square. Find its area and length of diagonal.

Solution to the question no. 15
eq \o((,a)  Given, 22x. 2y–1 = 64 .................(i)


   and 6x.  eq \f(6y–2,3)  = 72 ................(ii)

From (i) we get,


22x + y – 1 = 26
Or,
2x + y – 1 = 6 [if ax = ay then x = y]

(
2x + y – 7 = 0 ............ (iii)

From (ii) we get,


6x. 6y–2 = 3 ( 72

or,
6x+y–2 = 3 ( 2 ( 36

or,
6x+y–2 = 6 ( 62
or,
6x+y–2 = 61+2
or,
6x+y–2 = 63
or,
x + y – 2 = 3

or,
x + y – 2 – 3 = 0

(
x + y – 5 = 0 ...........(iv)

( Therefore, equation (iii) and (iv) are the simple equations of  (i) and (ii) in  x and y.

eq \o((,b) Equations obtained from ‘a’

2x + y – 7 = 0 ................ (iii)

and 
x + y – 5 = 0 .................. (iv)

Subtracting (iv) from (iii) we get,

2x + y – 7 – (x + y – 5) = 0

or,
2x + y – 7 – x – y + 5 = 0

or,
x – 2 = 0

(
x = 2

Putting the value of x in (iv) we get,

2 + y – 5 = 0

or,
y – 3 = 0

(
y = 3

( Solution is x = 2, y = 3

Jusification: 

Substituting the values of x and y to the L.S. in (i) we get,

L.S.= 22.2 . 23–1 = 24 . 22 = 16.4 = 64 = R.S.
( Equation (i) is verified.
Again, Substituting the values of x and y to the L.S. in (ii) we get,

L.S.= 62 .  eq \f(63 – 2,3)  = 36 .  eq \f(6,3)  = 72 = R.S.
( Equation (ii) is verified.
( Solution of the two equations x = 2, y = 3 is correct.
eq \o((,c) If the two adjacent sides of a quadrilateral ABCD are AB and BC then x = AB = 2 and y = BC = 3

and the angle included them be (ABC = 90(
Therefore, the quadrilateral is a rectangle. 

Now, area of the rectangle is = AB ( BC

= 2 ( 3


= 6 sq. unit 

Again, diagonal of the rectangle ABCD is AC.

From the theorem of Pythagoras we get,


AC2 = AB2 + BC2
or,
AC
=  eq \r(AB2 + BC2) 


=  eq \r(22 + 32) unit 


=  eq \r(4 + 9)  unit 

(
AC =  eq \r(13) Gunit 

Ans. 6 sq. unit ;  eq \r(13) unit 

16. Given,  eq \f(log(1 + x),logx) = 2

(a) Convert the given equation into a quadratic equation in x.

(b) Solve the quadratic equation and prove that only one of the root of the quadratic equation satisfy the given equation.

(c) Prove that the square of each root of the quadratic equation exceeds itself by 1 and graph of the roots are parallel to each other.

Solution to the question no. 16
eq \o((,a)
Given,  eq \f(log(1 + x),logx) = 2

or,
2logx = log(1 + x)

or,
logx2 = log(1 + x)  [( logxn = nlogx]

or,
x2 = 1 + x [eleminating log from both sides]

(
x2 – x – 1 = 0 which is a quadratic equation of x .
eq \o((,b) Equations obtained from ‘a’

x2 – x – 1 = 0 

or,
(x)2 – 2.x. eq \f(1,2)  +  eq \b(\f(1,2))2  –  eq \b(\f(1,2))2  – 1 = 0

or,
 eq \b(x – \f(1,2))2  =  eq \f(1,4)  + 1

or,
 eq \b(x – \f(1,2))2  =  eq \f(5,4) 
or,
x –  eq \f(1,2)  = (  eq \f(\r(5),2)  [taking square root]

or,
x =  eq \f(1,2)  (  eq \f(\r(5),2) 
or,
x =  eq \f(1,2) 

 eq \b(1 ( \r(5)) 
(
x =  eq \f(1,2) 

 eq \b(1 + \r(5))  and x =  eq \f(1,2) 

 eq \b(1 – \r(5)) 
( Solution is x =  eq \f(1,2) 

 eq \b(1 + \r(5)) ,  eq \f(1,2) 

 eq \b(1 – \r(5)) 
Verification: 

Substituting x =  eq \f(1,2) 

 eq \b(1 + \r(5))  to the L.S. of the given equation  we get,

L.S.
=  eq \f(log{1 + \f(1,2) (1 + \r(5))},log{\f(1,2) (1 + \r(5))}) =  eq \f(log \b(\f(3 + \r(5),2)),log \b(\f(1 + \r(5),2))) 

= 2 (using calculator)


= R.S.
( x =  eq \f(1,2)   eq \b(1 + \r(5)) satisfies the given equation.
Again, substituting x =  eq \f(1,2) 

 eq \b(1 – \r(5))  to the L.S. of the given equation  we get,

L.S.=  eq \f(log{1 + \f(1,2) (1 – \r(5))},log{\f(1,2) (1 – \r(5))})  


=  eq \f(log \b(\f(3 – \r(5),2)),log \b(\f(1 – \r(5),2))) 
= undefined, because logarithm can execute only positive real values.

( x =  eq \f(1,2)   eq \b(1 – \r(5))  does not satisfy the given equation.

Therefore, the given equation is satisfied only by one root.  (Shown)

[N.B.:- Error in the question 16(b) of the text book]

eq \o((,c) Values of x obtained from ‘b’

  eq \f(1,2) 

 eq \b(1 + \r(5))  ............. (i)

and
 eq \f(1,2) 

 eq \b(1 – \r(5))  ............. (ii)

Now, by squaring the first root we get,


 eq \b\bc\{(\f(1,2) \b(1 + \r(5)))2 
=
 eq \f(1,4) 

 eq \b(1 + 2\r(5) + 5) 
=
 eq \f(6,4) +  eq \f(2,4) 

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

 eq \r(5) 
= 
1 +  eq \f(1,2) +  eq \f(1,2) 

 eq \r(5) 
=
1 +  eq \f(1,2) 

 eq \b(1 + \r(5)) ; 


which is 1 unit greater than  eq \f(1,2)   eq \b(1 + \r(5)) 
Again, by squaring the second root we get,


 eq \b\bc\{(\f(1,2) \b(1 ( \r(5)))2 
=
 eq \f(1,4) 

 eq \b(1 – 2\r(5) + 5) 
=
 eq \f(1,4) 

 eq \b(6 – 2\r(5)) 
=
 eq \f(6,4)  –  eq \f(2\r(5),4) =
 eq \f(3,2)  –  eq \f(\r(5),2) 
=
1 +  eq \f(1,2) –  eq \f(\r(5),2) 
=
1 +  eq \f(1,2) 

 eq \b(1 – \r(5)) ; 


which is 1 unit greater than  eq \f(1,2)   eq \b(1 ( \r(5))  (Proved)


Again equation (i) i.e. the equation x = 1.618 will be the parallel equation to the Y- axis which will be to the right of the origin and the equation x = (1.618 will be the parallel equation to the Y- axis which will be to the left of the origin .i.e. equation (i) and (ii) are parallel.  

(Proved)
17. Given, y = 2x
(a) Mention the domain and range of the function.

(b) Draw the graph of the function, and mention its salient features.

(c) State whether the given function has an inverse function. If so, is it one-one ? Draw the graph of the inverse function.

Solution to the question no. 17

eq \o((,a) Given, y = 2x
Let, y = ((x) = 2x  

The value of ((x) is near zero for all negative values of x but not zero.i.e., x ( – (, y ( 0+
Similarly, the value of f(x) tends to infinity for increasing the values of x. i.e.,x ( – (, y ( (
So, Domain, (D) = (–(, ()  

and Range (R) = (0, ()

eq \o((,b) Let, f(x) = 2x
To draw the graph of the given function, list the values of y regarding the values of x from -3 to 2 which is shown in the following table(
	x
	–3
	–2
	–1
	0
	1
	2

	y
	 eq \f(1,8) 
	 eq \f(1,4) 
	 eq \f(1,2) 
	1
	2
	4


Plotting the points on the graph paper, we get the following graphÑ


Characteristics of the graph:

(i)  The graph intersects the y- axis at (0, 1)
(ii) y is positive for all values of x
(iii) The graph is monotonic increasing
(iv) Decreasing the value of x the graph is very closed to 
x-axis
(v) The graph is continuous
eq \o((,c) Given,


    y = 2x 


or, x = log2y

Again, if y = ((x) then ( –1(y) = x


( ( –1(y) = log2y


( ( –1(x) = log2x

( The inverse function of y = 2x is ( –1(x) = log2x
Suppose, x1 ( (, x2 ( (
                ( –1(x1) = ( –1(x2)


or, log2x1 = log2x2
( x1 = x2 

Therefore, the inverse function is one-one.

Drawing graph of y = log2x: 

Since log2x is the inverse of y = 2x the logarithmic function is defined from the exponential function with respect to y= x which is similar to the line of y = x .
When x (– ( then y ( 0
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
log eq \s\do5(\r(2))16 eq \r(2)  = ? [Dhaka Board-'15]

a
2eq \r(2)
b
4

c
8
d
9
 eq \o((,d)
2.
If ax = y then (  [Rajshahi Board-'15]

a
loga x = y
b
log y = x


c
loga y = x
d
x log a = y
 eq \o((,c)
3.
logbm, logab =? [Rajshahi Board-'15]

a
logam
b
logbm


c
logba
d
logmb
 eq \o((,a)
4.
loga  loga  loga(aaa) = ? [Dinajpur Board-'15]

a
0
b
1


c
a
d
−1
 eq \o((,b)
5.
log5  eq \b(\f(1,25)) =? [Comilla Board-'15]

a
5
b
–5


c
2
d
–2
 eq \o((,d)
6.
If M = 1 + logpqr, then pM = what? [Jessore Board-'15]

a
p + qr
b
1 + qr


c
pqr
d
qr
 eq \o((,c)
7.
If ax = b, a > 0, n ( N; then( [Barisal Board-'15]

i.
logab = x

ii.
logaab = b


iii.
logab = log5b loga5 


Which one of the following is correct?

a
i, ii & iii 
b
i & ii


c
i & iii
d
ii & iii
 eq \o((,d)
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8.
lf log eq \s\do4(\r(8)) x = 3  eq \f(1,3) , then the value of x is (
[Mirzapur Cadet-15]

a
64
b
32 

c
16
d
8 
eq \o((,b)
9.
log eq \s\do4(\r(a))b × log eq \s\do4(\r(b))c× log eq \s\do4(\r(c)) a = ...?
[Mirzapur Cadet-15]

a
8
b
4 

c
2
d
1 
eq \o((,a)
10.
logap × logpq ×logqr ×logrb =? [Rajshahi Cadet-15]

a
log a
b
log b 


c
logab
d
logba
eq \o((,c)
11.
Find the value of x in log10(x2 – 9x) = 1 [Joypurhat Girls' Cadet-15]

a
–10 
b
–1
 
c
1 
d
9 
eq \o((,b)
12.
logxy. logyz.logzy is ( [Joypurhat Girls' Cadet-15]

a
logyx
b
logxy 


c
logzx 
d
logxz
eq \o((,b)
13.
If logax = 4, then the values of a and x are respectively (  [Rangpur Cadet-15]

a
3, 81
b
3, 27 


c
1, 4 
d
1 , 1 
eq \o((,a)
14.
log eq \s\do4(\r(8)) x =  eq \f(2,3) then the value of x is– [Faujdarhat Cadet-15]

a
8
b
2 


c
1 
d
–1 
eq \o((,b)
15.
x = logab means – [Faujdarhat Cadet-15]

a
bx = a 
b
ax = b 


c
xa = b 
d
xb = a 
eq \o((,b)
16.
If 7x = y, then which one is correct? [Barisal Cadet-15]

a
x = logy7
b
x = logx7 


c
x = log77 
d
x = log7y 
eq \o((,d)
17.
logap ( logpq ( logqr ( logrb = ? 
[Rajshahi Cadet-14]

a
log a
b
log b


c
 logba
d
loga b

eq \o((,d)
18.
logxlogxxx is equal to (


[Joypurhat Girls' Cadet-14]

a
0
b
1


c
x
d
xx

eq \o((,b)
19.
 eq \f(logxy,logyx)  is equal to ( 


[Joypurhat Girls' Cadet-14]

a
1
b
2


c
logxy
d
(logxy)2

eq \o((,d)
20.
If logax = 2, then the values of a and x are respectively ​–


[Rangpur Cadet-14]

a
5, 25
b
3, 8


c
1, 2
d
1, 1

eq \o((,a)
21.
If loga y = x then( Which is correct one?  
[Comilla Cadet-14]

a
ax = y 
b
ax = 1 


c
ay = x, 
d
Nothing 

eq \o((,a)
22.
If log eq \s\do4(\r(8))x = 3  eq \f(1,3) , then the value of x is ( 

[Jhenidah Cadet-14]

a
32 
b
16 


c
8 
d
64 

eq \o((,a)
23.
log eq \s\do4(\r(a))b ( log eq \s\do4(\r(b))c ( log eq \s\do4(\r(c))a = ? 
[Jhenidah Cadet-14]

a
8
b
4


c
2
d
1

eq \o((,a)
24.
logbM = ? 


[Barisal Cadet-14]

a
 eq \f(logMa,logab) 
b
 eq \f(logaM,logab) 

c
 eq \f(logab,logaM) 
d
 eq \f(logaM,logbb) 

eq \o((,b)
25.
log25 + log27 + log23 = ? 


[Barisal Cadet-14]

a
log2105
b
log2501


c
log2510
d
log2500

eq \o((,a)
26.
If ax = b is equivalent to logab = x, then ( [Rangpur Cadet-15]

i.
logaax = x
ii.
elogex = x


iii.
alogax = x 


Which one is correct?

a
i
b
i and ii


c
i and iii
d
i, ii and iii
eq \o((,d)
27.

i.
loga logb = loga + logb 

ii.
log(a + b) = loga + logb 


iii.
log(ab) = loga + logb


Which is correct?[Feni Girls' Cadet-15]

a
i
b
ii 


c
iii
d
i, ii and iii
eq \o((,c)
28.




[Pabna Cadet-14]


i.
loga logb = loga + logb

ii.
log(a + b) = loga + logb 


iii.
log(ab) = loga + logb 


Which is correct?

a
i
b
ii 


c
iii
d
i, ii and iii

eq \o((,c)
29.
If ax = b  is equivalent to logab = x, then (


[Rangpur Cadet-14]

i.
loga ax = x
ii.
elogex = x



iii.
alogax = x. 


Which one is correct?


a i

b
i and ii


c
i and iii
d
i, ii and iii

eq \o((,d)
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	9.6 Logarithm. | Text page-191


(   If ax = b, where a > 0, a ≠ 1 then x is called the logarithm of b to the base a.
(
If x = logab then ax = b; b is the anti logarithm of x with respect to base a 

(
The logarithm of the negative number  is undefined.

(
If a > 0, a >1 and b ≠ 0 then the logarithm of b with base a can be denoted by  logab 
30.
If a > 0, a ( 1, in case of ax = y what is called about x? (easy)

a
logarithm of y to the base a 

b
logarithm of a to the base y 

c
logarithm of a to the base 10

d
logarithm of y to the base e
eq \o((,a)
31.
If ax = y,  which of the following is correct? (medium)

a
a = logxy
b
y = logax

c
x = logay
d x = logya
eq \o((,c)
32.
If log a = n, which of the following is correct? (medium)

a
an = 1
b
a = anti logn

c
a = anti logxn
d
n = anti loga
eq \o((,b)
33.
What is the value of log64256 ?  (hard)

a
 eq \f(3,2)
b
 eq \f(4,3)
c
 eq \f(3,4)
d
 eq \f(2,3)
eq \o((,b)
34.
log2 eq \s\up5(\f(1,\r(2))) = what ? (medium)

a
( 1
b
(  eq \f(1,2)
c
 eq \f(1,2)
d
1
eq \o((,b)
35.
If log eq \s\do6(2\r(5)) 400 = x , what is the value of  x ? (medium)

a
 eq \f(1,4)
b
2
c
3
d
4
eq \o((,d)
36.
x is called the logarithm of b to the base a if ( 

i.
a > 0 
ii.
a ( 1 
iii.
ax = b 


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)
37.
If a ( 1 and b ( 0 then( 

i.
if logab = x then  ax = b

ii.
alogab = b
iii.
7loga9 = 7

Which of the following is correct?(mediun)

a
i and ii
b
i and iii

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

Answer the questions  (9-11) on the basis of the following information.

ax = 16, a > 0 and a ( 1

38.
 If a = 2, what is the value of x? (easy)

a
 eq \f(1,2)
b
2
c
4
d
6
eq \o((,c)
39.
Which one is the logarithmic function of x? (medium)

a
x = log216
b
x = log162

c
xlog = log(216
d
16x = log2
eq \o((,a)
40.
16 = what?(medium)

a
anti log24
b
anti log42


c
log42
d
log24
eq \o((,a)
	(((9.7 Laws of Logarithms  | Text page-192


(
logaa = 1 and  loga1 = 0
(
loga(M ( N) = loga M + loga N
(
loga eq \b(\f(M,N)) = logaM ( logaN
(
loga(M)N = N logaM
(
logaM = logbM ( logab
(
If  x > 0, y > 0 and a ( 1 then x = y; if and only if logax = logay

(
If  a > 1 and  x > 1 then  logax > 0

(
If 0 < a < 1 and  0 < x < 1 then logax > 0

(
If a > 1 and 0 < x < 1 then  logax < 0
(
((x) = ax; defined for all values of x where a > 0 and a ( 1.

(
((x) = ex; defined for all values of  x 

(
((x) = lnx; defined for only x > 0 
41.
If x = 2 eq \r(5), which of the following is correct? (hard)

a
logx400 =  eq \f(1,4)
b
log400x = 4

c
log400x =  eq \f(1,4)
d
log4400 = x
eq \o((,c)
42.
Which of the following is the value of  log 3.2 ?
(medium)

a
log2 ( log3 + log5
b
2log5 ( log2

c
4log2 ( log5
d
log32 ( log5
eq \o((,c)
43.
logp logp logp(pppq) = what? (medium)

a
q
b
pq

c
qlogp
d
1
eq \o((,a)
44.
log25 + log27 + log23 = what? (easy)

a
log2105
b
log2150

c
log1052
d
0
eq \o((,a)
45.
logx eq x\r(x)  eq \r(3,x) = what? (medium)

a
 eq \f(4,6)
b
 eq \f(5,6)
c
 eq \f(3,2)
d
 eq \f(11,6)
eq \o((,d)
46.
logap ( logpq ( logqr ( logrb = what? (medium)

a
logar
b
logpb

c
logab
d
logrb
eq \o((,c)
47.
log eq \s\do6(\r(a))b ( log eq \s\do6(\r(b))c ( log eq \s\do6(\r(c))a  = what? (hard)


a
4
b
log eq \s\do4(\r(a))

 eq \s\up4(\r(c))

c
log eq \s\do4(\r(a))

 eq \s\up4(\r(b))
d
8
eq \o((,d)
48.
In logarithm ( 

i.
log25 + log2 7 + log23 = log2 35

ii.
log564 = 6 log52
iii.
 eq \f(1,3) log764 = log74

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)
49.
If a > 0 and a ( 1, 

i.
logaa = 1.

ii.
eq \b(\f(am,an))1 = eq \b(\f(an,am))1.
iii.
loga1 = 0.

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)
50.
If a, b > 0 and a ( b,


i.
if (ap)qr = a then pqr = 1

ii.
if (axy) (axy)z2 = a2 then xyz = 1

iii.
 logk  eq \b(\f(an,bn)) + logk  eq \b(\f(bn,cn)) + logk eq \b(\f(cn,an))  = 0 

      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((,b)
51.
y = log10x ( 


i.
If x ( ( then y ( (.

ii.
it’s a straight line passing through  the point (1, 0)

iii.
10y = inverse function of x 


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 the questions (52-54) on the basis of the following information.


p = loga(bc) , q = logb(ca), r = logc(ab)

52.
1 + q = what? (medium)

a
loga(abc)
b
logb(abc)

c
logabc
d
loga  eq \s\up4(\f(a,bc))
eq \o((,b)
53.
 eq \f(1,1 + p)  +  eq \f(1,1 + r) = what ? (hard)

a
 eq \f(1,1 + q)
b
1 + q
c
 eq \f(q,1 + q)
d
 eq \f((1 + q),q)
eq \o((,c)
54.
If r = 0 then ab = what? (easy)

a
0
b
1

c
logaabc
d
logabc
eq \o((,b)
	(((
	9.7 Exponential, Logarithmic and Absolute value functions | Text page-195


· In the graph of y = ((x) = ax(a > 1), if x is negative  and x is monotonic increasing, ((x) is monotone decreasing. That is, if x ( (( then y ( 0

· y= ((x) = Logax (a > 1), for all values of y the values of x is positive and if x is monotone increasing then y is monotone increasing. That is, if x ( ( then y ( (.
55.
For which of the following conditions, exponent function ((x) = ax is defined for all real numbers? (medium)

a
a > 0 and a ( 1
b
a < 0  and a ( 1

c
a < 0 and a = 1
d
a > 0 and a = 1
eq \o((,a)
56.
What type of function y = 3x2 is?(easy)

a
logarithmic function     


b exponential function


c
absolute value function     


d inverse function


eq \o((,b)
57.
Which of the following is a logarithmic function? (easy)

a
3x
b
ex
c
log3x
d
10x
eq \o((,c)
58.
If the function ((x) = x2 + 1 then R( = what? (medium)

a
(( 2, ()
b
[( 1, 1]

c
(1, ()
d
[1, ()
eq \o((,d)
59.
If the domain of the function ((x) = x3 is {0, 2} then range = what? (medium)

a
0
b
8
c
{2, 8}
d
{0, 8}
eq \o((,d)
60.
What is the domain of the function ((x) = logx? (easy)

a
(0 ()
b
[0, (]



c
(( (, ()
d
(
eq \o((,a)
61.
Which of the following is 10 based log? (easy)

a
ln k
b
log k
c
logak
d
lnak
eq \o((,b)
62.
If P = 10100 (  eq \r(e)  then lnP = what? (medium)

a
115.38
b
210.54

c
230.76
d
312.05
eq \o((,c)
63.
Which one is the inverse function of x = 5y ? (medium)

a
x = y log5
b
y = log5x

c
 eq \r(y,x) = 5
d
 eq \r(y,x) =  eq \f(1,5)
eq \o((,b)
64.
Which one is the inverse function of y = 1 ( 3(x ? (medium)

a
log2(1 (y)
b
log3  eq \s\up6(\f(1,1 ( x))

c
1 ( 3x
d
3x ( 1
eq \o((,b)
65.
Which one is the domain of the absolute value function ((x) = |x|? (medium)

a
(
b
(
c
{0}
d
(0, ()
eq \o((,a)
66.
Which one is the range of the absolute value function ((x) = |x|? (medium)

a
(((,()
b
(0, ()
c
(((, 0)
d
[0, ()
eq \o((,d)
67.
((x) = e  eq \s\up6((\f(|x|,3)) ; what is the domain of this function? (easy)

a
(
b
{0}

c
[0, ()
d
( ( {3}
eq \o((,a)
68.
Which one is the domain of the absolute value function ((x) = |x| when ( 3 ( x ( 3 ? (medium)

a
(0, ()
b
[( 3, 3]

c
(( 3, 3)
d
[0, 6]
eq \o((,b)
69.
In case of exponent function ( 

i.
exponential function is a one-one function.


ii.
inverse function exist for exponent function.

iii.
if ((x) = ax  then ((1(x) = logax.

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)
70.
The function ((x) = ln (x ( 5) is ( 


i.
exponential function


ii.
defined for x > 5 
iii.
range (( = (0, ()

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((,c)
71.
If y = logax, a > 1 then ( 


i.
D( = (( (, ().

ii.
y = ax  is the inverse function of given function.

iii.
this function is a logarithmic function.


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((,c)
72.
If ((x) = 2x   then-

i.
the domain of ((x)  is  (((,().

ii.
the range of ((x) is (0, ().

iii.
((1(x) = log2x.

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((,d)
73.
If ((x) = x + |x| then ( 


i.
((( 100) = 0.

ii.
the domain of ((x) is (((,().

iii.
the range of ((x) is  (0, ().

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((,a)

Answer the questions (74-77) on the basis of the following information:


((x) = 3x2 is a exponential function where  x ( (.

74.
((1 (3) = what? (medium)

a
0
b
1
c
3
d
9
eq \o((,b)
75.
What is the domain of the above function? (easy)

a
[0, (]
b
[( (, 0]
c
(
d
(
eq \o((,d)
76.
What is the domain of the inverse function of this function? (medium)

a
[0, ()
b
(0, (]
c
[( (, (]
d
(
eq \o((,a)
77.
What is the range of this function? (medium)


a
(( (, 0]

b
[( (, ()\


c
(


d
(+


eq \o((,d)

Answer the questions (78-80) on the basis of the following information:

((x) = |x| + x when ( 5 ( x ( 5

78.
What type of function it is?(easy)


a
logarithmic function  


b exponential function


c
absolute value function


d
inverse function


eq \o((,b)
79.
What is the domain of this function? (medium)

a
(( 5, 0]
b
[( 5, 5]

c
[5, 0]
d
(
eq \o((,b)
80.
What is the range of the function ((x) ?(medium)

a
(0, 10)
b
(0, 10]
c
[0, 10]
d
(
eq \o((,c)
 
Answer the questions (81-83) on the basis of the following information:

A function is defined by ((x) =  eq \f(x,|x|)  and x ( (.

81.
((0) = what? (hard)

a
0
b
1|
c
undefined
d
(
eq \o((,c)
82.
What is the domain of the function ((x)? (medium)

a
(
b
(
c
( ( {1}
d
( ( {0}
eq \o((,d)
83.
What is the range of the function ((x)? (hard)

a
{1}
b
{( 1}
c
{( 1, 1}
d
(
eq \o((,c)
	(((9.8 Graphs of  Function | Text page-200


· In the graph of y = ((x) = ax(a > 1), if x is negative  and x is monotonic increasing, ((x) is monotone decreasing. That is, if x ( (( then y ( 0

· y= ((x) = Logax (a > 1), for all values of y the values of x is positive and if x is monotone increasing then y is monotone increasing. That is, if x ( ( then y ( (.
84.
If ((x) = logex, ((( 0.3) = what? (medium)

a
undefined
b
( (

c
0
d
(
eq \o((,a)
85.
In the graph of ((x) = 2x  if  x ( ( ( then ((x) (? (hard)

a
(
b
( 1
c
0
d
( (
eq \o((,c)
86.
In the graph of the function y = logax when a > 1, which one is the intersecting point of the x-axis? (medium)

a
(0, 1)
b
(2, 1)
c
(1, 0)
d
(( 1, 0)
eq \o((,c)
87.
((x) =  eq \f(|x|,x) ; what is the range of this function?(easy)

a
(( 1, 0)
b
{( 1, 1}
c
{0, 1}
d
(0, 1)
eq \o((,b)
88.
Which of the following is the graph of  y = 2x ? (easy)


a

b


c

d

eq \o((,a)
89.
Which of the following is the graph of the inverse function of y = 2x?(easy)


a

b


c

d

eq \o((,a)
90.
Which one of the following is the graph of the function ( (x) = |x|? (easy)


a

b


c

d

eq \o((,b)
91.
Which one of the following is the graph of lnx? (easy)


a

b


c

d

eq \o((,a)
92.
y = 4x ( 


i.
is a exponential function


ii.
it’s inverse function is log4x


iii. the graph of the function is along the line (0, 1) 


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)
93.
In the function y = e(x ( 


i.
the value of y monotonic increasing for the negative values of x.

ii.
this graph intersects the y axis at  (0, 1) point.

iii.
the range of this function is (0, ().

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)
94.
In the function y = lnx  ( 


i.
it is a logarithmic function


ii.
the graph of this function passes through (0,1)


iii.
if x ( ( then y ( 0 


which of the following is correct? (hard)

a
i and ii
b
i and iii
c ii and iii
di, ii and iii
eq \o((,a)

Answer the questions  (95-97) on the basis of the following information. 


y = 1 ( 2(x  where x ( (
95.
((1(y) = what?(hard)

a
1 + 2(x
b
log2 eq \f(1,1 ( y)
c log eq \s\do6(\f(1,2))y
d
log21 ( y
eq \o((,b)
96.
In the graph of the function which one is the intersecting point of the y axis? (medium)

a
(0, 0)
b
(0, ( 1)
c
(1, 0)
d
(0, 1)
eq \o((,a)
97.
In this function if x ( ( then y (? (medium)

a
( (
b
0
c
1
d
(
eq \o((,c) 
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So practice these questions again and again properly.

 


eq \o(((((,Ques(1) P =  eq \f(xa,xb), Q =  eq \f(xb,xc), R =  eq \f(xc,xa) [Barisal Board-'15]
a.
If Q = 1, show that b = c.

b.
Show that, Pa + b – c. Qb + c – a. Rc + a – b = 1.

c.
Prove that, 
(a2 + ab + b2) logk P+(b2 + bc + c2) logk Q + (c2 + ca + a2) logk R = 0.

Ans to the Ques. No-1

Solution:

eq \o((,a) 
Given, Q =  eq \f(xb,xc) = xb–c 


if Q = 1 then,


1 = xb–c 


Or, x( = xb–c 


Or, 0 = b – c


( b = c  (Showed)
eq \o((,b) 
Given, Pa+b–c. Qb+c–a. Rc+a–b 


=  eq \b(\f(xa,xb))a+b(c \b(\f(xb,xc))b+c–a  \b(\f(xc,xa))c+a–b

= (xa–b)a+b(c. (xb–c)b+c–a. (xc–a)c+a–b

= xa2+ab–ac–ab–b2+bc. xb2+bc–ab–bc–c2+ac. xc2+ac–bc–ac–a2+ab

= xa2–ac–b2+bc. xb2–ab–c2+ac. xc2–bc–a2+ab


= xa2–ac–b2+bc+b2–ab–c2+ac+c2–bc–a2+ab

= x(

= 1


( Pa+b–c.Qb+c–a.Rc+a–b = 1 (Showed)
eq \o((,c) 
(a2 + ab + b2) logkp + (b2 + bc + c2)logkQ + (c2 + ca + a2)logkR


= (a2 + ab + b2) logk eq \s\up4(\f(xa,xb)) + (b2 + bc + c2) logk eq \s\up4(\f(xb,xc)) + (c2 + ca + a2) logk eq \s\up4(\f(xc,xa))

= (a2 + ab + b2) logkxa–b + (b2 + bc + c2) 

logkxb–c + (c2 + ca + a2) logkxc–a 

= (a – b)(a2 + ab + b2) logkx + (b2 + bc + c2)(b – c) logkx + (c2 + ca + a2)(c – a)logkx 


= (a3 – b3) logkx + (b3 – c3) logkx + (c3 – a3) logkx 


= (a3 – b3 + b3 – c3 + c3 – a3) logkx


= 0.logkx   


= 0


( (a2 + ab + b2) logkP + (b2 + bc + c2)logkQ + (c2 + ca + a2) logkR = 0 (Proved)
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They will help you to give a clear idea about the question as well as chapterwise
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eq \o(((((,Ques(2) x = aq+r.bp; y = ar+p.bq; z = ap+q.br  

[Mymensingh Cadet-14]
a.
If p + q + r = 0 then find out the value of xyz. 
2

b.
Show that xq–r.yr–p.zp–q = 1 
4

c.
Prove that, (q – r)logx + (r – p)logy + (p – q) logz = 0 
4

Solution to the question no. 2
eq \o((,a)
Here given that, 


x = aq + r . bp, y = ar+p . bq, z = ap+q . br

( xyz = aq + r . bp, y = ar+p . bq, z = ap+q . br


= aq+r+r+p+p+q . bp+q+r


= a2(p + q+ r). bp+q+r


= a2 ( 0 . b0, since p + q + r = 0



= 1. 1



= 1


So, xyz = 1. 

eq \o((,b)
Here L. H. S. of the given quation



= xq ( r . yr ( p  . zp ( q


= (aq + r)q ( r . (ar + p)r ( p . (ap +q)p ( q


= aq2 ( r2 . ar2 ( p2 . ap2 ( q2 = aq2 ( r2 + r2 ( p2 ( q2


= a0 = 1 = R.H.S


( xq ( r . yr ( p . zp ( q = 1 (showed)   
eq \o((,c)
L.H.S of the given equation


= (q ( r)logx + (r ( p)logy + (p ( q)logz


= logxq(r + logyr(p + logzp ( q

= logxq(r ( yr(p ( zp ( q

= log 1, since xq(r ( yr(p ( zp ( q= 1 from (b)


= 0.


= R.H.S. of the given equation. 


( (q ( r)logx + (r ( p)logy + (p ( q)logz = 0 (Proved)
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eq \o(((((((,Question(3) If  eq \f(loga,b ( c) =  eq \f(logb,c ( a) =  eq \f(logc,a ( b) , then


(Activity; page-191
a. 
taking the value of ratios is equal to m, find the value of logaa.
2 
b. 
find the value of aa.bb.cc .
4 

c. 
show that, ab2 + bc + c2. bc2 + ca + a2.ca2+ab+b2 = aa.bb.cc
4 

Solution to the question no. 3
eq \o((,a) 
Given,  eq \f(loga,b ( c) = \f(logb,c ( a) = \f(logc,a ( b) = m 

( loga = m (b ( c)


or,
a log a = ma ( b ( c); [Multiplying both sides by a]


(
logaa = ma ( b ( c) ............ (i)

eq \o((,b)
Now, log b = m (c ( a) 


or,
b log b = mb ( c ( a); [Multiplying both sides by b]


(
logbb = mb(c ( a) ............ (ii)


and, log c = m(a ( b)


or,
c log c = mc ( a ( b);  [Multiplying both sides by c]


(
logcc = mc ( a ( b) ............ (iii)


Now, from (i) + (ii) + (iii)  we get,

logaa + logbb + locc = m (ab ( ac + bc ( ab + ac ( bc)


or,
log (aabbcc)= 0


(
aabbcc = 1.


Ans. 1 

eq \o((,c) 
From ‘a’ we get, loga = m(b ( c)

or, (b2 + bc + c2) loga = m (b ( c) (b2 + bc + ca)

or, logab2 + bc + c2 = m (b3 ( c3) ................. (i)


From ‘b’ we get, logb = m(c ( a)

or, (c2 + ca + a2) logb = m(c ( a) (c2 + ca + a2)

or, logb c2 + ca + a2 = m (c3 ( a3) ............... (ii)


and, logc = m (a ( b)

or, (a2 + ab + b2) logc = m (a ( b) (a2 + ab + b2)

or, logc a2 + ab + b2 = m (a3 ( b3) .............. (iii)


From (i) + (ii) + (iii) we get,

loga b2 + bc + c2 + logb c2 + ca + a2 + logc a2 + ab + b2 


= m (b3 ( c3) + m (c3 ( a3) + m (a3 ( b3)

or, log  eq \b(ab2 + bc + c2. bc2 + ca + a2. c a2 + ab + b2) 


= m (b3 ( c3 + c3 ( a3 + a3 ( b3)

or, log eq \b(ab2 + bc + c2. bc2 + ca + a2. c a2 + ab + b2) = 0
or, log eq \b(ab2 + bc + c2. bc2 + ca + a2. c a2 + ab + b2) = log1
or, ab2 + bc + c2. bc2 + ca + a2. ca2 + ab + b2 = 1

or, ab2 + bc + c2. bc2 + ca + a2. ca2 + ab + b2 = aa.bb.cc [from ‘b’]   (Shown)
eq \o(((((((,Question(4) If a2 ( 7ab + b2 = 0, then
(Activity; page-194
a. 
find (a + b)2.
2 
b. 
show that, log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab) =  eq \f(1,2) (loga + logb)
4 

c. 
if a = x and b = y, show that,  eq \f(x,y)  +  eq \f(y,x) = 7.
4 
Solution to the question no. 4
eq \o((,a) 
 Given, a2 ( 7ab + b2 = 0


or, a2 + b2 = 7ab


or, a2 + 2ab + b2 = 7ab + 2ab


or, (a + b)2 = 9ab


Ans. 9ab

eq \o((,b) 
From ‘a’ we get, (a + b)2 = 9ab


or,
 eq \f((a + b)2,9) = ab


or,
 eq \b(\f(a + b,3))2 = ab


or,
log  eq \b(\f(a + b,3))2 = log (ab)


or,
2log  eq \b(\f(a + b,3)) = log (ab)


(
log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab) =  eq \f(1,2) (log a + log b)

[since, log (M ( N) = log M + log N]

( log  eq \b(\f(a + b,3)) =  eq \f(1,2) log (ab) =  eq \f(1,2)  (log a + log b) (Shown)
eq \o((,c) 
Given, a2 ( 7ab + b2 = 0


or, a2 + b2 = 7ab

or, x2 + y2 = 7xy  [putting a = x and b = y]


or,  eq \f(x2,xy) +  eq \f(y2,xy) =  eq \f(7xy,xy) 

or,  eq \f(x,y) +  eq \f(y,x) = 7

(  eq \f(x,y)  +  eq \f(y,x) = 7 (Shown)
eq \o(((((((,Question(5) If x = 1 + logabc, y = 1 + logbca and 

z = 1 + logcab, then
(Activity; page-194
a. 
show that, a = (abc) eq \s\up6(\f(1,x))
2 
b. 
prove that, xyz = xy + yz + zx
4 

c. 
show that, ax(3. by(3. cz(3 = 1
4 
Solution to the question no. 5
eq \o((,a) 
Given, x = 1 + logabc



or, x = logaa + logabc



or, x = logaabc



or, ax = abc


or,
a =  eq (abc)\s\up4(\f(1,x)) ............... (i)

eq \o((,b)
From ‘a’ we get, a =  eq (abc)\s\up4(\f(1,x)) ............... (i)

Similarly,  b =  eq (abc)\s\up4(\f(1,y)) ............... (ii)


           and,  c =  eq (abc)\s\up4(\f(1,z)) ............... (iii)


From (i) ( (ii) ( (iii)  we get,



abc =  eq (abc)\s\up4(\f(1,x)) . eq (abc)\s\up4(\f(1,y)) . eq (abc)\s\up4(\f(1,z)) 

or,
(abc)1 =  eq (abc)\s\up4(\f(1,x) + \f(1,y) + \f(1,x))

or,
 eq \f(1,x) + \f(1,y) + \f(1,z) = 1 

or,
 eq \f(yz + zx + xy,xyz) = 1 

(
xyz = zy + yz + zx  (Proved)
eq \o((,c) 
Given, x = 1 + logabc


or, x ( 1 = loga bc


or, ax ( 1 = bc ............... (i)

Again, y = 1 + logbca


or, y ( 1 = logbca 


or, by ( 1 = ca ............ (ii)


Similarly, cz ( 1 = ab ................ (iii)


From (i) ( (ii) ( (iii) we get,


ax ( 1. by ( 1. cz ( 1 = bc. ca. ab


or, ax ( 1. by ( 1. cz ( 1 = a2.b2.c2

or,  eq \f(ax ( 1,a2).  eq \f(by ( 1,b2) .  eq \f(cz ( 1,c2) = 1


or, ax ( 1 ( 2. by ( 1 ( 2. cz ( 1 ( 2 = 1


or, ax ( 3. by ( 3. cz ( 3 = 1  (Shown)


eq \o(((((((,Question(6) If 2 log8A = p and 2 log2 2A = q, then


(Activity; page-194
a. 
show that, A2 = 23p and A2 = 2q ( 2
2 
b. 
if q ( p = 4, find the value of A.
4 

c. 
show that, the root of the equation (Ax)2 + qx ( 3p = 0


is (1 or  eq \f(3,8)
4 
Solution to the question no. 6
eq \o((,a) 
Given, 2log8A = p



or, log8A2 = p



or, A2 = 8p


( A2 = 23p .................... (i)

Again,
2 log2 2A = q


or,
log2(2A)2 = q



(2A)2 = 2q

or,
A2 =  eq \f(2q,22) 

(
A2 = 2q ( 2


( 
A2 = 23p and A2 = 2q(2 (Shown)
eq \o((,b)   From ‘a’ we get, A2 = 2q(2................. (ii)

 
and, q ( p = 4


(
q = 4 + p .................. (iii)


From (i) and (ii) we get,



23p = 2q ( 2

or,
3p = q ( 2


or,
3p = 4 + p ( 2 [we get from (iii)]


or,
2p = 2      (
p = 1


(
q = 4 + 1 = 5 [From (iii)]

Putting the value of p in (i) we get,


A2 = 23.1

or,
A2 = 23
(
A =  eq 2\s\up7(\f(3,2)) 

Ans: A =  eq 2\s\up7(\f(3,2)) 
eq \o((,c) 
We get from ‘b’, A = 2 eq \s\up6(\f(3,2)), p = 1 and q = 5.


 ( (Ax)2 + qx ( 3p = 0


or,  eq \b(2\s\up6(\f(3,2)) x)2 + 5.x ( 3.1 = 0


or,  eq \b(2\s\up6(\f(3,2)))2x2 + 5x ( 3 = 0


or, 23. x2 + 5x ( 3 = 0


or, 8x2 + 5x ( 3 = 0


or, 8x2 + 8x ( 3x ( 3 = 0


or, 8x(x + 1) ( 3 (x + 1) = 0


or, (x + 1) (8x ( 3) = 0


Either, x + 1 = 0  or, 8x ( 3 = 0


( x = ( 1  
or, 8x = 3



or, x =  eq \f(3,8)

( Root of the equation is ( 1 or  eq \f(3,8)  (Shown)
eq \o(((((((,Question(7) Look at the following table:
	x
	( 2
	( 1
	0
	1
	2

	y
	 eq \f(1,25)
	 eq \f(1,5)
	1
	5
	25


( Activity; page-196
a. 
Which function describes the above table?
2 
b. 
Draw the graph of the function.
4 

c. 
Describe the nature of the function and find the domain and range.
4 
Solution to the question no. 7
eq \o((,a) The value of (x, y) of the table can be described by the function y = 5x, where x is real number. 

eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) by taking of 5 small square = 1 unit along x-axis and length of 2 small square = 1 unit along y-axis. The graph of the function can be found by joining the points which is shown below:

eq \o((,c) It is seen from the graph, when x = 0 then y = 5( = 1, so the graph passes through the point (0, 1).

Again for the negative value of x, the value of y tends to 0 but not equal to 0, that is if x ( ((, y ( 0+.

For any positive value of x, value of the function tends to infinity, that is if x ( (, y ( (. Again, the function is of the form ((x) = ax, where a > 0 and a ( 0. So, y = 5x is an exponential function.
So, the domain of the function is the set of all real numbers, that is (((, () and the range is the set of all positive real numbers, that is (0, ().

eq \o(((((((,Question(8) y = 2 eq \s\up8(\f(x,2)) is an exponential function and 

( 3 ( x ( 3.           
   (Activity; page-197
a. 
List the values x and y in a table for drawing the graph of the given function.
2 
b. 
Draw the graph of the function.
4 

c. 
Find the domain and range of the function for x ( (.
4 
Solution to the question no. 8
eq \o((,a) Let, y = ((x) =  eq 2\s\up8(\f(x,2)) 
Taking some values of x from –3 to 3, the corresponding values of y are shown belowÑ

	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	0.35
	0.5
	0.70
	1
	1.41
	2
	2.82


eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking length of 5 small square = 1 unit along 
x-axis and length of 5 small square = 1 unit along y-axis. The graph of the function y = ((x) can be found by joining the points in the curve lines which is shown belowÑ


eq \o((,c) Given, y = 2 eq \s\up7(\f(x,2)) 
Let, y = ((x) = 2 eq \s\up7(\f(x,2))  

For the higher negative values of x, the value of ((x) successively tends to 0 (zero) but not become equal to 0 (zero), that is, if x ( – (, y ( 0+
Similarly, for the positive values of x, the values of 
y successively become larger, that is tends to (. That means, if x ( (, y ( (
So, the domain, ( = (–(, ()

and the range, ( = (0, ()

eq \o(((((((,Question(9) y = 2(x is a function, where ( 3 ( x ( 3
(Activity; page-197
a. 
List the values of x and y of the function within the given domain.                          
        2 
b. 
Draw the graph of the function.
4 

c. 
Find the domain and range of the function and also find its inverse function.
4 
Solution to the question no. 9
eq \o((,a) Let, y = ((x) = 2(x
Taking some values of x from –3 to 3, the corresponding values of y is shown belowÑ


	x
	(3
	(2
	(1
	0
	1
	2
	3

	y
	8
	4
	2
	1
	0.5
	0.25
	0.125


eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 small square = 1 unit along 
x-axis and length of 5 small square = 1 unit along y-axis. The graph of the function y = ((x) can be found by joining the points in the curve lines which are shown belowÑ


eq \o((,c) It is seen from the graph that for inceasing the positive value of x, value of the function successively tends to 0 but not become 0. When x = 0, then value of the function, 
y = 2(0 =  eq \f(1,20) =  eq \f(1,1) = 1, so the function passes through the point (0, 1). Again, for higher negative values of x, value of the function increases. So, in the given boundary, domain of the function = [( 3, 3] and range of the function = [ eq \f(1,8) , 8]

Determination of inverse function:

y = ((x) = 2(x

Now, y = 2(x

or, log2y = ( x


or, x = ( log2y


or, x = log2y(1

( x = log2 eq \f(1,y)
The inverse function, ((1 : y ( x, where x = log2eq \f(1,y)

or, ((1 : y ( log2 eq \f(1,y)
Substituting x in place of y we get,

((1 : x ( log2 eq \f(1,x)

( ((1(x) = log2 eq \f(1,x)
eq \o(((((((,Question(10) y =  eq \f(4,x) is a function.
(Activity; page-197
a. 
List the values of x and y to draw the graph.
2 
b. 
Draw the graph.
4 

c. 
Find the inverse function also its domain and range.
4 
Solution to the question no. 10
eq \o((,a) Let, y = ((x) =  eq \f(4,x) 
We list the values of x and y to draw the graph of the function f(x) as follows.
	X
	–4
	–2
	–1
	–0.5
	0
	0.5
	1
	2
	4

	Y
	–1
	–2
	–4
	–8
	undefined
	8
	4
	2
	1


eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 small square = 1 unit along x-axis and length of 2 small square = 1 unit along y-axis. The graph of the function y = ((x)  can be found by joining the points in the curve lines which is shown belowÑ


eq \o((,c) Let, y = ((x) =  eq \f(4,x) 
Now,
y =  eq \f(4,x) 
      (  x =  eq \f(4,y) 
The inverse function, (–1 t y ( x, where x =  eq \f(4,y) 

or,
(–1 t y (  eq \f(4,y) 
Substituting x in place of y we get, (–1 t x (  eq \f(4,x) 

(
(–1(x) =  eq \f(4,x) 
From the above function it is seen that, for x = 0 the inverse function is undefined. So x ( 0, that is value of the inverse function can never be zero. If the negative value of x tends to zero, the value of inverse function increase. Again, if the negative value of x tends to zero, value of the function decreases.
So, domain of the inverse function = (((, 0) ( (0, () and range of the inverse function = (((, 0) ( (0, ()

eq \o(((((((,Question(11) y =  eq \f(2x + 1,x ( 1) is a function.(Activity; page-197
a.
List the values of x and y in a table to draw the graph of the given function.
2 
b. 
Draw the graph of the function and find the domain of it.
4 

c. 
Find the inverse function of the given function.
4 
Solution to the question no. 11
eq \o((,a) Let, y = ((x) =  eq \f(2x + 1,x – 1) 
Let construct a table for the values of x and y to draw the graph of the function ((x) which is given below:
	X
	–2
	–1
	0
	0.5
	1
	1.5
	2
	3
	4
	5

	Y
	1
	0.5
	–1
	–4
	undefined
	8
	5
	3.5
	3
	2.75


eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 smallest squares = 1 unit along x-axis and length of 2 smallest squares = 1 unit along y-axis. The graph of the function y = ((x)  can be found by joining the points in the curve lines which is shown belowÑ


( The function is undefined for x = 1.
( Domain, D = ( – {1}

eq \o((,c) Let, y = ((x) =  eq \f(2x + 1,x – 1) 
     Now,
y =  eq \f(2x + 1,x – 1) 

or,
y(x – 1) = 2x + 1


or,
yx – 2x = y + 1


or,
x(y – 2) = y + 1


(
x =  eq \f(y + 1,y – 2) 
The inverse function, (–1 t y ( x, where x =  eq \f(y + 1,y – 2) 

or,
(–1 t y (  eq \f(y + 1,y – 2) 
Substituting x in place of y we get,



(–1 t x (  eq \f(x + 1,x – 2) 

(
(–1(x) =  eq \f(x + 1,x – 2) ; x ( 2
eq \o(((((((,Question(12) y = 4x is an exponential function.

(Activity; page-197
a. 
List the values of x and y in a table of the exponential function.
2 
b. 
Draw the graph of the function.
4 

c. 
Find the inverse function and its range. Determine ((1(16), ((1(32), ((1 eq \b(\f(1,2)), ((1 eq \b(\f(1,4)) from the inverse function.
4

Solution to the question no. 12
eq \o((,a) 
Let, y = ((x) = 4x
Let construct a table of the values of x and y to draw the graph of the function ((x) which is given below:
	X
	–0.5
	0
	0.5
	1
	2

	Y
	0.5
	1
	2
	4
	16


eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 smallest squares = 1 unit along x-axis and length of 1 small square = 1 unit along y-axis. The graph of the function y = ((x)  can be found by joining the points in the curve lines which is shown belowÑ


eq \o((,c) Let, y = f(x) = 4x
Now,
y = 4x

or, log4y = x


(  x = log4y

The inverse function is (–1 t y ( x, where x = log4y


or,
(–1 t y ( log4y

Substituting x in place of y we get,

                                      (–1 t x ( log4x




 
(  (–1(x) = log4x
Now, the inverse function is a logarithmic function. So, in the inverse function the values of x can never be less or equal to zero, but for 0 < x ( 1, value of the inverse function become 0 and negative. So, for the values of x tends to zero, value of the inverse function become successively smaller.
( Domain of the inverse function = (0, ()

and range = (((,()

Again, ((1 (16) = log416 = log442 = 2log44 = 2


((1(32) = log432 = log416.2 = log442.  eq \r(4) 

                  = log442. 4 eq \s\up6(\f(1,2))

= log44 eq \s\up6(\f(5,2)) =  eq \f(5,2) log44 =  eq \f(5,2)

((1 eq \b(\f(1,2))
= log4 eq \b(\f(1,2)) = log4 (2(1) = log​4 {(4) eq \s\up6(\f(1,2))}(1

= log4 4 eq \s\up6(( \f(1,2)) =  eq \b(( \f(1,2)) log44 = (  eq \f(1,2)

and ((1 eq \b(\f(1,4))
= log4 eq \b(\f(1,4)) = log44 ( 1  = (( 1)log44 = ( 1

eq \o(((((((,Question(13) y = ln  eq  \f(5 + x,5 ( x) is a logarithmic function.



(Activity; page-199
a. 
Find the conditions for which the function becomes undefined.
2 
b. 
Find the domain of the function.
4 

c. 
Find the range of the function and the domain and range of its inverse function.
4 
Solution to the question no. 13
eq \o((,a) The function is undefined for x = 5. Again, the logarithmic function is undefined for any negative values including zero(0). So, if eq \f(5 + x,5 – x) ≤0, the function is undefined.
eq \o((,b) Let,  eq y = ((x) = ln \f(5 + x,5 ( x) 
Since the logarithmic function is defined for only positive values.

(  eq \f(5 + x,5 ( x) > 0  if (i) 5 + x > 0  and 5 ( x > 0,

or (ii) 5 + x < 0 and 5 ( x < 0,

from (i) we get, x > ( 5 and (x > ( 5


or,
x > ( 5 and x < 5

( Domain = {x : – 5 < x} and  (x : x < 5}


= ((5, () ( (( (, 5) = ( (5, 5)

From (ii) we get, x < ( 5 and  (x < ( 5


or,
x < ( 5 and x > 5

( Domain
= {x : x < (5} ( (x : x > 5} = (
( Domain of the given function,
D( = union of the domain of (i) and (ii) = ((5, 5) ( (

= ((5, 5)

eq \o((,c)
Let,  eq y = ((x) =  (n \f(5 + x,5 ( x) 

or,
ey =  eq \f(5 + x,5 ( x) 

or,
5 + x = 5ey ( xey

or,
x(1 + ey) = 5(ey ( 1)


or,
x =  eq \f(5(ey ( 1),ey + 1)
For all real values of y, values of x are also real.
( Range of the given function,  R( = (
The inverse function, ((1 : y ( x, where x =  eq \f(5(ey ( 1),ey + 1)

or, ((1 : y (  eq \f(5(ey ( 1),ey + 1)

Substituting x in place of y we get,


((1 : x (  eq \f(5(ex ( 1),ex + 1)

( ((1(x) =  eq \f(5(ex ( 1),ex + 1)

 So, domain of the function ((1will be the range of f, and range of the function will be the domain of the function f.

( D((1 = ( and R((1 = (( 5, 5) (Ans.)
eq \o(((((((,Question(14) ((x) = ex is a function.
(Activity; page-201

a. 
Find the values of the function for some values of independent variable.
2 
b. 
Draw the graph of the function according to the given limit and also find the domain and range.
4 

c. 
Find the inverse function of the given function and draw the graph.
4 
Solution to the question no. 14
eq \o((,a) 
Here, x is the independent variable. 

Let, y = ( (x) = ex,

Taking some values of x, corresponding values of y are shown in the following table (
	x
	( 2
	( 1
	0
	1
	2
	3
	4

	y
	0.14
	0.36
	1
	2.71
	7.4
	20.08
	54.6


eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 smallest squares = 1 unit along x-axis and length of 1 small square = 1 unit along y-axis. The graph of the function y = ((x)  can be found by joining the points in the curve lines which is shown below (

Now, the function is valid for all positive values of x.
( Domain of the function, D( = (
and when x tends to ((, the value of ((x) becomes tends to zero, but the value of ((x) can never be equal to zero and the value of ((x) increase for increasing of the values of x.
( Range of the function,  R( = (0, ()
eq \o((,c) From ‘a’ we get,

     y = ex
or, lny = x

( x = lny

The inverse function, ((1 : y ( x, where x = lny

or, ((1 : y ( lny

Substituting x in place of y we get,

((1 : x ( lnx

( ((1(x) = lnx

Let,  Z = ((1(x) = lnx

For the graph of ((1(x), construct a table for the values of x and y.
	x
	(1
	0
	.2
	.4
	.6
	.8
	1
	2
	3

	y
	undefined
	Undefined
	(1.61
	(0.92
	(.51
	(.22
	0
	.69
	1.1


Plotting the above values on the squared paper, the following graph can be found(

eq \o(((((((,Question(15) ((x) = e(x is a function. 
( Activity; page-201
a. 
List the values of x and y in table to draw the graph of the given function.
2 
b. 
Draw the graph of the function.
4      

c. 
Find the domain and range of the function and also find its inverse function.
4 
Solution to the question no. 15
eq \o((,a)  Let, y = ( (x) = e(x

Taking some values of x, corresponding values of y are shown in the following tableÑ

	x
	2
	1
	0
	(1
	(2
	(3
	(4

	y
	0.14
	0.36
	1
	2.71
	7.4
	20.08
	54.6


eq \o((,b) Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 smallest squares = 1 unit along x-axis and length of 1 small square = 1 unit along y-axis. The graph of the function y = ((x)  can be found by joining the points in the curve lines which is shown below (

eq \o((,c)
Now, the given function ((x) is defined for all real values of x.


( Domain of the function, D( = (

and when x tends to +(, the value of ((x) tends to zero, and with the increase of the values of x, the values of ((x) increase to infinity.

( Range of the given function, R( = (0, ()

From ‘a’ we get, y = e(x

or, logey = ( x


or, x = ( logey

or,  x = logey(1

( x = logeeq \s\up6(\f(1,y))

The inverse function is ((1 : y ( x, where x = logeeq \s\up6(\f(1,y))

or, ((1 : y ( logeeq \s\up6(\f(1,y))

Substituting the values of x in place of y we get,


((1 : x ( loge eq \f(1,x) 

( ((1(x) = loge eq \f(1,x) 
eq \o(((((((,Question(16) y = log10x is a logarithmic function.

(Activity; page-202
a. 
List the values of x and y in a table for the function to draw the graph.
2 
b. 
Draw the graph of the function.
4 

c. 
Find the inverse function and then find its domain and range.
4 
Solution to the question no.16
eq \o((,a) 
Given, y = log10x.

Let, y = ((x) = log10x


Taking some values of x from 0.5 to 12, corresponding values of y are shown below-
	x
	0.5
	1
	2
	3
	4
	5
	10
	12

	y
	(0.3
	0
	0.3
	0.5
	0.60
	0.70
	1
	1.07


eq \o((,b)
Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 smallest squares = 1 unit along x-axis and length of 10 smallest squares = 1 unit along y-axis. The graph of the function y = ((x)  can be found by joining the points in the curve lines which is shown belowÑ


eq \o((,c)  Given, y = log10x


or, 10y = x


( x = 10y 

      The inverse function, ((1 : y ( x where x = 10y

or, ((1 : y ( 10y


Substituting x in place of y we get,


((1 : x ( 10x

( ((1(x) = 10x

The inverse function is valid for all real values of x, that is for any real values of x, the positive values of ((1(x) can be found. So the domain of the function, D((1 = ( and range, R(-1 = R+
eq \o(((((((,Question(17) y = logex is a logarithmic function.


(Activity; page-202
a. 
List the values of x and y in a table for the given function to draw the graph.
2 
b. 
Draw the graph of the function.
4 

c. 
Show that, inverse function of the given function = ex. Find the domain and range of this function.
4 
Solution to the question no. 17
eq \o((,a) Given, y = logex.

Let, y = ((x) = logex


Taking some values of x from 0.5 to 12, corresponding values of y is shown belowÑ

	x
	0.5
	1
	2
	3
	4
	5
	10
	12

	y
	(0.70
	0
	0.70
	1.1
	1.4
	1.6
	2.3
	2.50


eq \o((,b)
Draw XOX( along x-axis and YOY( along y-axis in the graph paper. Now, plot the points (x, y) obtained from ‘a’ by taking of 5 smallest squares = 1 unit along x-axis and length of 10 smallest squares = 1 unit along y-axis. The graph of the function y = ((x)  can be found by joining the points in the curve lines which is shown below:


eq \o((,c) Given, 


    y = logex


or, ey = x


or, ey = x


( x = ey

The inverse function is ((1 : y ( x, where x = ey

or, ((1 : y ( ey

Substituting x in place of y we get,


((1 : x ( ex

( ((1(x) = ex

( Inverse function of the given function = ex (Shown)

In the inverse function, for all real values of x, the positive values of the function can be found. 


( Domain of the inverse function, D((1(x) = ( and range, R(-1(x) = R+
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eq \o(((((((,Question(18) ((x) = ln eq \f(a + x,a ( x) ; a > 0 is a logarithruc function.

a. 
What is the base of lnx? If lnx = 1, what will be the value of x?
2 
b. 
Find the domain and range of the function ((x).
4 

c. 
If log10 eq \b\bc\[(98 + \r(a2 ( 12a + 36)) = 2, then solve ((x) = 1.
4 

Solution to the question no. 18
eq \o((,a) 
Base of ln x is e

We know, lne = 1

(If lnx = 1, x = e
eq \o((,b) Since the logarithm is valid only for the positive real numbers, 

(  eq \f(a + x,a ( x) > 0.


If (i) a + x > 0 and a ( x > 0

or, (ii)  a + x < 0 and a ( x < 0


(i) a + x > 0 and a ( x > 0

x > ( a and x < a

( Domain = {x : x > (a} ( {x : x < a}


= ((a, () ( (((, a)


= ((a, a)

Again, (ii) a + x < 0 and a ( x < 0

x < (a and x > a

( Domain = { x : x < ( a} ( {x : x > a}


= (
( Domain of the given function = ((a, a) ( (

= ((a, a)
eq \o((,c)  Given,


(
log10 eq \b\bc\[(98 + \r(a2 ( 12a + 36)) = 2


or,
98 +  eq \r(a2 ( 12a + 36) = 102

or,
98 +  eq \r(a2 ( 12a + 36) = 100


or,
 eq \r(a2 ( 12a + 36) = 2


or,
a2 ( 12a + 36 = 4


or,
a2 ( 12a + 32 = 0


or,
a2 ( 8a ( 4a + 32 = 0


or,
a(a ( 8) ( 4(a ( 8) = 0


or,
(a ( 8) (a ( 4) = 0


(
a = 8 or, a = 4

Again, 
((x) = 1


 ln  eq \f(a + x,a ( x) = 1


or,  eq \f(a + x,a ( x) = e


or, a + x = ea ( ex


or, ex + x = ea ( a


or, x(e + 1) = a(e(1)


or, x =  eq \f(a(e ( 1),e + 1) 
Now, if a = 8,

x =  eq \f(8(e ( 1),e + 1) = 3.7   [( e = 2.718]

and if a = 4,

x =  eq \f(4(e ( 1),e + 1) = 1.8 (Ans.)
eq \o(((((((,Question(19)  eq \f(logkaab + logkb ab, a + b) , eq \f(logkbbc + logkc bc, b + c) ,  eq \f(logkcca + logka ca, c + a)  are three logarithmic expressions,
a. 
If the three expression are equal to each other, then show that, 


 eq \f(ab logkab, a + b)  =  eq \f(bc logkbc, b + c)  =  eq \f(ca logk ca,c + a) 
2 
b. 
Prove that, logka + logkb + logkc = p  eq \b( \f(1,a) + \f(1,b) + \f(1,c)) ,  where value of every expression is p.
4 

c. 
Show that, aa = bb = cc 
4 

Solution to the question no. 19
eq \o((,a) First expression,  eq \f(logkaab + logkbab,a + b) 

=  eq \f(ab logka + ab logkb, a + b) 

=  eq \f(ab \b(logka + logkb), a + b) 

=  eq \f(ab logkab, a + b)  

Similarly,  eq \f(logkbbc + logkcbc, b + c)  =  eq \f(bc logkbc,b + c) 
and   eq \f(logkcca + logkaca, c + a)  =  eq \f(ca logkca, c + a) 
 Since value of each expression is equal, so

  eq \f(ab logkab, a + b)  =   eq \f(bc logkbc, b + c)  


   =  eq \f(ca logkca,c + a)  (Shown)
eq \o((,b) Given, value of each expression = p

(    eq \f(ab logkab, a + b)  =  eq \f(bc logkbc, b + c)  =  eq \f(ca logkca,c + a)  = p 

So,  eq \f(ab logkab, a + b)  = p 

or, ab logkab = p (a + b)

or, logkab =  eq \f(p (a + b),ab) 
or, logka + logkb =  eq \f(p (a + b), ab) 


= p eq \b(\f(1,a) + \f(1,b)) ..............(i)

Similarly, from  eq \f(bc logkbc, b + c)  = p,

        logkb + logkc =  eq \f(p(b + c), bc) 


= p   eq \b(\f(1,b) + \f(1,c))  ..............(ii)

and from   eq \f(calogkca, c + a)  = p, logkc + logka  =  eq \f(p (c + a), ca) 


= p  eq \b(\f(1,c) + \f(1,a))  .............(iii)

By adding the equations (i), (ii) and (iii) we get,

2   eq \b(logka + logkb + logkc) = p eq \b(\f(1,a) + \f(1,b) + \f(1,b) + \f(1,c) + \f(1,c) + \f(1,a)) 
or, logka + logkb + logkc =   eq \f(p,2)  ( 2  eq \b(\f(1,a) + \f(1,b) +  \f(1,c)) 


= p  eq \b( \f(1,a) + \f(1,b) + \f(1,c))  (Proved)
eq \o((,c) From ‘b’ we get, logka + logkb + logkc 


= p   eq \b(\f(1,a) + \f(1,b) +  \f(1,c)) ......(iv)

Now, from (iv) – (i)  we get,
logkc = p   eq \b(\f(1,c)) 
or, c logkc = p

or, logkcc = p ........(v)

From (iv) – (ii)  we get,

logka = p  eq \b(\f(1,a)) 
or, a logka = p

or, logkaa = p ...........(vi)

Similarly, from (iv) – (iii) we get,

logkbb = p ............ (vii) 

From (v), (vi) and (vii) we get,

logkaa = logkbb = logkcc 

( aa = bb = cc [formula: if logkx = logky, x = y] (Shown)

eq \o(((((((,Question(20) ((x) = ln  eq \b(\f(2 + x,2 ( x)) is a logarithmic function.
a. 
For which conditions,  eq \f(2 + x, 2 – x)  will be positive or negative?
2 
b. 
Find the domain and range of ((x).
4 

c. 
State whether the given has an inverse function. If so, is it one-one?
4 

Solution to the question no. 20
eq \o((,a)  eq \f(2 + x, 2 – x)  will be positive, that is   eq \f(2 + x, 2 – x)  > 0 if
 (i) 2 + x > 0 and 2 – x > 0
or, (ii)  2 + x < 0 and 2 – x < 0
 eq \f(2 + x, 2 – x)  will be negative, that is   eq \f(2 + x, 2 – x)  < 0 if
(iii) 2 + x > 0 and 2 – x < 0
or, (iv) 2 + x < 0 and 2 – x > 0 

eq \o((,b) Given function, ((x) = ln  eq \f(2 + x, 2 – x) 
Since the logarithm is valid only for positive real numbers.
(  eq \f(2 + x,2 – x) > 0.
From ‘a’  eq \f(2 + x, 2 – x) > 0 if
(i) 2 + x > 0 and  2 – x > 0
or, 2 > – x and 2 > x

or, –2 < x and x < 2

or, {x : –2 < x} ( {x : x < 2} 

= ( –2, () ( ( – (, 2)

= (–2, 2)

Number line:

or, (ii) 2 + x < 0 and 2 – x < 0

or, 2 < – x and 2 < x 

or, x < – 2 and x > 2

or, {x : x < –2} ( {x : x >2}

= ( –(, –2) ( (2, ()

= (
Number line:

( Domain of the given function = (– 2, 2) or (


= (– 2, 2) ( (


= (–2, 2)

Let y = ((x) = ln   eq \f(2 + x, 2 – x) 
or, ey =  eq \f(2 + x, 2 – x) 
or, 2 + x = 2ey – xey
or, x + xey = 2ey – 2

or, x (1 + ey) = 2ey – 2

or, x =  eq \f(2ey – 2, 1 + ey) 
For all values of y, the values of x are real.
( Range of the given function = (
eq \o((,c) From ‘b’ we get, y = ((x) = ln   eq \f(2 + x,2 –x) 
( y = ((x) and y = ln  eq \f(2 + x,2 –x) 
or, x = (–1(y) and x =  eq \f(2ey – 2,1 + ey)  [from ‘b’]

( (–1(y) =  eq \f(2ey –2,1 + ey) 
( (–1(x) =  eq \f(2ex –2, 1+ ex) 
Now, Let, x1, x2 ( ((x); for domain (–2, 2), ((x1) = ((x2)

or, ln  eq \f(2 + x1,2 – x1)  = ln   eq \f(2 + x2,2 – x2) 
or,  eq \f(2 + x1,2 – x1)  =  eq \f(2 + x2,2 – x2) 
or,  eq \f(2 + x1 + 2 – x1, 2 + x1 – 2 + x1) =  eq \f(2 + x2 + 2 – x2,2 + x2 –2 + x2)  [By compodendo and dividendo]

or,    eq \f(4, 2x1) =  eq \f(4,2x2) 
or,  eq \f(1,x1) =  eq \f(1,x2) 
( x1 = x2 

So, for any two similar domains two similar image of ((x) can be found. So, the function is one-one.
eq \o(((((((,Question(21) Given, y = ((x), where ((x) is a 10 base logarithm of x.


a. 
What is ((x) and find the inverse function of it.
2 
b. 
Find the domain and range of ((x).
4 

c. 
Draw the graph of ((x) and write down the characteristics of the graph.
4 

Solution to the question no. 21
eq \o((,a) 
10 based logarithm of x = log10x

( ((x) = log10x

Now, from y = ((x) = log10x,
y = ((x) 

or, x = (–1(y) ..............(i) 

and y = log10x 

or, 10y = x  .......................(ii)

From the equations (i) and (ii) we get,

    (–1(y) = 10y 

( (–1(x) = 10x 

eq \o((,b) From ‘a’ we get, ((x) = log10x 

Since, the logarithm is valid only for the positive real numbers.
( x > 0  or, {x ( ( : x > 0} = (0, ()


Number line: 

( Domain of the given function = (0, ()

From ‘a’ we get, x = 10y 

Here, for all real values of y, the values of x are real. 

( The range of ((x) = ( = (– (, ()
eq \o((,c) Graph: y = ((x) = log10x 

 Since the domain of the function is (0, (), so for some values of x in the domain, find some corresponding values of y.
If x = 0, y = log100 = – (
If x = 1, y = log101 = 0

If x = 2, y = log102 = 0.30

If x = 0.5, y = log100.5 = – 0.30

The points are (1, 0), (2, 0.30), (0.5, ( 0.30).

Draw the graph by putting the points on the squared paper.
Characteristics of the graph:
1. If x ( 0, y tends to the negative infinity.

2. If 0 < x < 1, the value of y becomes negative.

3. If x = 1, the line y = 0 passes through the points (1, 0).

4. If x > 1, the value of y tends to positive infinity.

eq \o(((((((,Question(22) If  eq \f(logka,4) =   eq \f(logkb,6) =  eq \f(logkc,3p)  and a3b2c = 1, then
a. 
from the first condition show that, b2 = a3
2 
b. 
from first and second conditions find the value of p.
4 
c. 
prove that, logkab + logkbc + logkca – logkab–2c 
= logka
4
Solution to the question no. 22
eq \o((,a) 
From first condition,
 eq \f(logka,4) =  eq \f(logkb,6) 
or, 6 logka = 4 logkb 

or, logka6 = logkb4 

or, a6 = b4 

or, (a6) eq \s\up7(\f(1,2)) = (b4) eq \s\up7(\f(1,2)) 

or, a3 = b2 (Shown)
eq \o((,b)  From ‘a’ we get, a3 = b2
From the second condition we get,

     a3 b2 c = 1

or, b2. b2  c = 1

or, b4 c = 1

or, c =   eq \f(1,b4) 
( c = b– 4
Again from first condition,

  eq \f(logkb, 6)  =  eq \f(logkc,3p) 
or, 3p logkb = 6 logkc

or, logkb3p = logkc6  
or, b3p = c6 

or, b3p = (b– 4)6
or, b3p = b–24 

or, 3p = – 24

or, p =   eq \f(–24, 3) 
( p = – 8 (Ans.)
eq \o((,c) Let,  eq \f(logka,4)  =  eq \f(logkb,6)  =  eq \f(logkc,3p)  = m

( logka = 4m 

logkb = 6m

and logkc = 3pm = – 24m. [from ‘b’ putting 3p = –24] 

Now, logkab + logkbc + logkca – logkab–2c

= logka + logkb + logkb + logkc +logkc + logka 

– logka – logkb–2 – logkc

= 2logkb + logka + logkc – (–2) logkb

= 2logkb + logka + logkc + 2logkb 

= 4logkb + logka + logkc

= 4logkb + logka + logkb–4 [from ‘b’, c = b–4]

= 4 logkb + logka – 4logkb

= logka  (Proved)
eq \o(((((((,Question(23) If ((x) = ln (x – 4), then

a. 
find the inverse function of the given function.
2 
b. 
find the domain and range of ((x).
4 

c. 
draw the graph of the function ((x) and write down the characteristics of the function.
4 

Solution to the question no. 23
eq \o((,a) Given, ((x) = ln (x – 4)

Let, y = ((x) = ln (x – 4)

( y = ((x)          and, y = ln (x –4)

or, x = ((1(y)     

or, ey = x – 4............... (i) 

or, x = ey + 4 ...............(ii)

From (i) and (ii) we get, (–1(y) = ey + 4

( (–1 (x) = ex + 4.

eq \o((,b) Since the logarithm is valid only for positive real numbers.
( x – 4 > 0

or, x > 4

or, {x ( ( t x > 4} = (4, ()

Number line:  

( Domain of the given function = (4, ()
Again from ‘a’ we get, x = ey + 4

For all real values of y, the values of x are real. 

( Range of the given function = (. 
eq \o((,c)  Graph: y = ( (x) = ln (x – 4)

Since the domain of the function is (4, (), so for some values of x in the domain, find some corresponding values of y (by using calculator)
If x = 5, y = ln (5 – 4) = ln 1 = 0

If x = 4.5, y = ln (0.5) = – 0.693

If x = 6, y = ln 2 = 0.693

If x = 7, y = ln ( 7 ( 4) = 1.09

If x = 8, y = ln (8 ( 4) = 1.39

If x = 10, y = ln (10 ( 4) = 1.79

If x = 12, y = ln (12 ( 4) = 2.07

After putting and joining the points on the squared paper, we get the graph of ((x) which is as follows:


Characteristics of the graph:
1. 
All values of x are greater than 4.
2. 
For x = 5, y = ln (5 –4) = ln 1 = 0 that is the line intersects the x axis at the point (5, 0).
3. 
If x > 5, for all values of x, y is positive.
4. 
If 4 < x < 5, y is negative.
5. 
If x ( 4, the value of y tends to negative infinity, that is y ( – (.


[image: image22.wmf] 

Answer these questions your

self. 

S

ee the super tips

 

          which will help you to answer the questions eas

ily

.
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eq \o(((((((,Question(24) If  eq \f(ab logk (ab), a + b)  =  eq \f(bc logk(bc), b + c) 

=  eq \f(ca logk (ca), c + a) = m, then

a. 
find the values of logk (ab) and log​k (bc)? 
2
b.
prove that, cc = km 
4
c. 
prove that, aa = bb = cc
4
Ans.a.  eq \f(m (a + b),ab) ,  eq \f(m (b + c),bc)
eq \o(((((((,Question(25) Given log4 x = a and log2 y = b.

a.
Find the values of  x and y .
2

b.
Express xy and  eq \f(x,y)  in power of 2.
4

c.
If xy = 128 and   eq \f(x,y) = 4 , then find values of a and b.
4
Ans. a. 22a, 2b b. xy = 22a+b,  eq \f(x,y) = 22a–b ; c.  eq \f(9,4),  eq \f(5,2)
eq \o(((((((,Question(26) a3 – x b 5x = a 5 + x.b3x  and   eq \f(logk (1 + x), logk x) = 2 are two equations.

a. 
Simplify   eq \f(a 5 + x, a3 – x)  .
2

b.
Show that, x logk  eq \b(\f(b,a)) = logk a. 
4

c.
Show that, x =  eq \f(1 + \r(5), 2)  from the second condition.
4

Ans. a. a2x + 2

eq \o(((((((,Question(27) ((x) = 5(x+1, x (R, is an exponential function.
[Satkhira Government High School, Satkhira]
a. 
Prove that,  eq \f(5p,5q) =  eq \f(1,5q(p) , p, q ( N ans p < q
2 
b. 
Express the inverse function of f(x) in terms of log eq \b(\f(a,b)). 
4 

c. 
Find  range of the function.
4 

Ans. b. f(1(x) =  eq \f(log\b(\f(5,4)),log5)  ; c. Range (0, ()

eq \o(((((((,Question(28) If  eq \f(logka,b ( c) =  eq \f(logkb,c ( a) =  eq \f(logkc,a ( b) , then [Ispahani Public School & College, Chittagong]
a. 
find the value of abc.
2 
b. 
prove that, aa.bb.cc = 1
4 

c. 
prove that, ab+c.bc+a.ca+b = 1
4 

Ans. a. 1
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(
Logarithm originated from two Greek word ‘Logos’ and ‘Arithmas’. Logos means discussion and Arithmas means number. That is discussion about special number.

(
If ax = b, where a>0, a ≠ 1 then x is called the logarithm of b to the base a. That is, x = logab
(
If a is positive but not equal to 1, then ax = b; In this case the number b is the anti logarithm of x with respect to base a.

(    If logarithmic function is undefined for any negative values.

(
If a > 0, a >1 and b ≠ 0, logarithm of b with base a can be denoted by logab 
(
Laws of logarithms :

1. logaa = 1 and loga1 = 0


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


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


4. loga (M)N = NlogaM


5. logaM = logbM ( logab

(
If x > 0, y > 0 and a ≠1, then x = y ; if and only if logax = logay
(
If a > 1, x > 1 then logax > 0

(
If 0 < a < 1 and 0 < x < 1 , then logax > 0

(
If a > 1 and 0 < x < 1 , then logax < 0

(
The geometrical representation of a function is called the graph of that function.
(    Exponential function f (x) = ax;  is defined for all values of number x when, a > 0 and a ≠1                             

(
((x) = ex; for all vlues of x
(
((x) = lnx; for all vlues of x > 0 

(
 eq \f(1,0)  = ( but  eq \f(1, () = 0 i.e., dividing any number by 0(zero) is undefined. Again, dividing any number by infinity (() is equal to 0 (zero).

(
Value of a real number x is either zero or positive or negative but absolute value of x is always zero or positive. It is denoted by |x| .

(
For absolute value function if x (R, then 

                |x| =  eq \b\lc\{(\s(x when x > 0,0 when x = 0,( x when x < 0))
(
For absolute value function, ((x) = |x|, Domain = R, and Range = [0, (]
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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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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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Pay your earnest attention to the topic-related information for 



          making your concept clear
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Practice the Solutions of this part properly. It will help you to



        solve the Creative Questions easily. 
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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/hmtq01.pdf
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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.
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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.
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