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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 completing the chapter, the students will be able to(
[image: image135.wmf][image: image136.wmf]1.
explain rational and irrational exponents

2.
prove and apply the several laws of logarithms

3.
explain the relation between exponents and logarithms

4.
explain rational numbers
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1.
Prove that,  eq \b(a\s\up8(\f(m,n)))p =  eq a\s\up8(\f(mp,n)) 


where m, p ( ( and n ( (.

Solution: 
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= 
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 [( (am)n = amn]


= 
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   eq \b\lc\[(( a\s\up8(\f(m,n))) =   eq  \b\rc\](\b(a\s\up8(\f(1,n)))m) 



(  eq \b(a\s\up8(\f(m,n)))p =  eq a\s\up8(\f(mp,n)) (Proved)

2. 
Prove that, 
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where m, n ( (, m ( 0, n ( 0.

Solution: Suppose, 
[image: image9.wmf]n
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= x


or, 
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= xn 
 [since  eq \r(n,am) = x, am = xn]


or, a = 
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or, a = xmn  
[( (am)n = amn]


( x = 



i.e., 
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   eq \b\bc\[(( x = \b(a\s\up7(\f(1,m)))\s\up16(\f(1,n)))  (Proved)   
3. 
Prove that, (ab) eq \s\up7(\f(m,n)) = a eq \s\up7(\f(m,n)) b eq \s\up7(\f(m,n)), where m ( (, n ( (.

Solution: Let, (ab) eq \s\up7(\f(1,n))  = x, a eq \s\up7(\f(1,n)) = y, b eq \s\up7(\f(1,n))  = z  


(
xn = ab, yn = a, zn = b

Now, xn = ab


or,
xn = ynzn   [substituting the values of a and b]

or,
xn = (yz)n 
[( (ab)n = anbn]

(
x = yz


i.e., (ab) eq \s\up8(\f(1,n)) = a eq \s\up8(\f(1,n))b eq \s\up8(\f(1,n))

( {(ab) eq \s\up7(\f(1,n))}m =
[image: image13.wmf]m
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[taking m as power on both sides]

or, (ab) eq \s\up7(\f(m,n)) =  eq \b\bc\{((a)\s\up10(\f(1,n)))m 

 eq \b\bc\{((b)\s\up10(\f(1,n)))m 
eq \b\bc\[((  a\s\up7(\f(m,n)) = \b(a\s\up7(\f(1,n)))m and \b\bc\{((ab)n = anbn)) 

( (ab) eq \s\up9(\f(m,n)) = a eq \s\up9(\f(m,n)) b eq \s\up9(\f(m,n)) (Proved) 
4. 
Show that,

           (a)  ( eq a\s\up7(\f(1,3))  –  eq b\s\up7(\f(1,3)) ) ( eq a\s\up7(\f(2,3)) +  eq a\s\up7(\f(1,3)) 

 eq b\s\up7(\f(1,3))  +   eq b\s\up7(\f(2,3))) = a – b


 (b)   eq \f(a3 + a(3 + 1,a + a eq \s\up8(\f(( 3,2)) + 1)
 = (a eq \s\up8(\f(3,2)) + a eq \s\up8(\f(( 3,2)) ( 1)
Solution:
(a) 
L.S.= 
[image: image14.wmf]÷
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= 
[image: image15.wmf]ï
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= 
[image: image16.wmf]3
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[( (x – y) (x2 + xy + y2) = x3 – y3]


= 
[image: image17.wmf]3
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   eq \b\bc\[((  \b(a\s\up7(\f(1,n)))m = a\s\up7(\f(m,n))) 

=  a1 – b1  =  a – b = R.S.
  

( ( eq a\s\up7(\f(1,3))  –  eq b\s\up7(\f(1,3)) ) ( eq a\s\up7(\f(2,3)) +  eq a\s\up7(\f(1,3)) 

 eq b\s\up7(\f(1,3)) +  eq b\s\up7(\f(2,3))) = a – b (Shown)
(b) 
L.S.= 
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 [( x2 + y2 = (x + y)2 – 2xy]


= 
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a

a

1

a

2

a

a

2

3

2

3

0

2

2

3

2

3

+

+

+

×

-

÷

ø

ö

ç

è

æ

+

-

-


    
[image: image22.wmf]ú
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=  eq \f(\b(a\s\up7(\f(3,2)) + a\s\up7(–\f(3,2)))2– 1,a\s\up7(\f(3,2)) + a\s\up7(–\f(3,2))+ 1)     [ ( a0 = 1 ]


= 
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[ ( a2 – b2 = (a + b) (a – b)]


= (
[image: image24.wmf]1
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= R.S.
(  eq \f(a3 + a(3 + 1,a + a eq \s\up8(\f(( 3,2)) + 1)
 = (a eq \s\up8(\f(3,2)) + a eq \s\up8(\f(( 3,2)) ( 1) (Shown)

5. Simplify: 

(a) 
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Solution: 
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[( (ar)s = ars ]
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= 
[image: image29.wmf])
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= x1 = x

Ans. x

(b) 
 eq \f(a\s\up8(\f(3,2)) + ab,ab ( b3) (  eq \f(\r(a),\r(a) ( b) 


Solution:   eq \f(a\s\up8(\f(3,2)) + ab,ab ( b3) (  eq \f(\r(a),\r(a) ( b) 

=
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 eq \b\bc\[( ( a\s\up7(\f(3,2)) = a . a\s\up7(\f(1,2)) = a\r(a))

=  eq \f(a(\r(a) + b),b{(\r(a))2 ( (b)2}) (  eq \f(\r(a),\r(a) ( b) 

=
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[ eq  ( a = a\s\up7(\f(1,2)). a\s\up7(\f(1,2)) = \r(a). \r(a) ]


=
[image: image35.wmf]b
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   Ans.  
[image: image36.wmf]b

a


(c)
 eq \f(\b(\f(a + b,b))\s\up11(\f(a,a ( b)) ( \b(\f(a ( b,a))\s\up11(\f(a,a ( b)),\b(\f(a + b,b))\s\up11(\f(b,a ( b)) ( \b(\f(a ( b,a))\s\up11(\f(b,a ( b))) 
Solution: 
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 eq \b\bc\[( (  \f(ar,as) = ar(s) 

=
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Ans:   eq \f(a2 ( b2,ab) 
Alternative solution:  eq \f(\b(\f(a + b,b))\s\up10(\f(a,a ( b)) ( \b(\f(a ( b,a))\s\up10(\f(a,a ( b)),\b(\f(a + b,b))\s\up10(\f(b,a ( b)) ( \b(\f(a ( b,a))\s\up10(\f(b,a ( b))) 


=  eq \f(\b (\f(a + b,b) ( \f(a ( b,a))\s\up10(\f(a,a ( b)),\b (\f(a + b,b) ( \f(a ( b,a))\s\up10(\f(b,a ( b)))  =  eq \f(\b(\f(a2 ( b2,ab))\s\up10(\f(a,a ( b)),\b(\f(a2 ( b2,ab))\s\up10(\f(b,a ( b)))  

=  eq \b(\f(a2 ( b2,ab))\s\up10(\f(a,a ( b) () \s\up10(\f(b,a ( b))  =  eq \b(\f(a2 ( b2,ab)) \s\up10(\f(a ( b,a ( b)) 
=  eq \f(a2 ( b2,ab) 
Ans.  eq \f(a2 ( b2,ab) 
(d)
 eq \f(1,1 + a–mbn + a–mcp)  +  eq \f(1,1 + b–ncp + b–nam) 
+  eq \f(1,1 + c–pam + c–pbn) 
Solution: 

 eq \f(1,1 + a–mbn + a–mcp)  +  eq \f(1,1 + b–ncp + b–nam)  

+  eq \f(1,1 + c–pam + c–pbn) 

Here, 1st part  =
[image: image44.wmf]p
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= 
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[multiplying numerator and denominator by am]



=
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[( a0 = 1 ]

Similarly, 2nd part =
[image: image49.wmf]p
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and 3rd part = 
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( Given expression =  eq \f(1,1 + a–mbn + a–mcp) 
+  eq \f(1,1 + b–ncp + b–nam)  +  eq \f(1,1 + c–pam + c–pbn) 

=  eq \f(am,am + bn + cp) +  eq \f(bn,am + bn + cp) +  eq \f(cp,am + bn + cp) 

= 
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Ans. 1

(e)
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Solution: 
[image: image53.wmf]ab
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1

a

b

b

a

ca

1

c

a

a

c

bc

1

b

c

c

b

x

x

x

x

x

x

÷

÷

ø

ö

ç

ç

è

æ

´

÷

÷

ø

ö

ç

ç

è

æ

´

÷

÷

ø

ö

ç

ç

è

æ



=
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    eq \b\bc\[(( \f(xr,xs) = xr(s)

= 
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= 
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 [( (xr)s = xrs]


= 
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b

2

a

2

b

2

a

 

 

2

a

2

c

2

a

2

c

 

 

2

c

2

b

2

c

2

b

x

-

+

-

+

-



= 
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= 
[image: image60.wmf] 
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= 
[image: image61.wmf] 
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= x0 = 1
Ans. 1 

Alternative solution: 
[image: image62.wmf]ab
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=  eq \f(x\s\up6(\f(b,c) ( \f(1,bc)),x\s\up6(\f(c,b) ( \f(1,bc))) (  eq \f(x\s\up6(\f(c,a) ( \f(1,ca)),x\s\up6(\f(a,c) ( \f(1,ca))) (  eq \f(x\s\up6(\f(a,b) ( \f(1,ab)),x\s\up6(\f(b,a) ( \f(1,ab))) 
=  eq \f(x\s\up6(\f(1,c2)),x\s\up6(\f(1,b2))) (  eq \f(x\s\up6(\f(1,a2)),x\s\up6(\f(1,c2))) (  eq \f(x\s\up6(\f(1,b2)),x\s\up6(\f(1,a2))) 
= 1

Ans. 1

(f)
  eq \f((a2 ( b(2)a (a ( b(1)b(a,(b2 ( a(2)b (b + a(1)a(b) 

Solution: 
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=  eq \f(\b(a + \f(1,b))a \b(a ( \f(1,b))a \b(a ( \f(1,b))b ( a,\b(b + \f(1,a))b \b(b ( \f(1,a))b \b(b + \f(1,a))a ( b) 



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


=  eq \f(\b(a + \f(1,b))a \b(a ( \f(1,b))b,\b(b ( \f(1,a))b \b(b + \f(1,a))a) 
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Ans. 
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6.
Show that,


(a) If x = aq + rbp, y = ar + pbq, z = ap + qbr,

xq – r. yr – p. zp – q = 1

(b) 
If ap = b, bq = c and cr = a , show that pqr = 1


(c) 
If ax = p, ay = q and a2 = (py.qx)z , show that xyz = 1

Solution: 

(a)
Given x = aq + r bp, y = ar + pbq, z = ap + qbr
 

L.S.= xq – r. yr – p. zp – q

= (aq + rbp)q–r (ar + pbq)r–p (ap + qbr)p–q

[Substituting the values x & y]

= a(q + r)(q – r) bp(q – r)a(r+p)(r – p) bq(r – p)a(p + q)(p – q) br(p – q)


= aq2 – r2. bpq – rp. ar2 – p2. bqr – pq.ap2 – q2. brp – qr 


= aq2 ( r2 + r2 ( p2 + p2 ( q2.bpq ( rp + qr ( pq + rp ( qr


= a0.b0

= 1.1
    [( a0 = 1 ]


= 1 =R.S.

( xq – r yr – p zp – q = 1 (Shown)

(b)
Given, ap = b, bq = c, cr = a 


Here,
cr = a


or,
(bq)r = a
[ ( bq = c ]


or,
bqr = a

[( (ar)s = ars]

or,
(ap)qr = a
[ ( ap= b ]

or,
apqr = a
 
[( (ar)s = ars]


or,
apqr = a1

(
pqr = 1 (Shown)

(c) 
Given ax = p, ay = q and a2 = 
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Here,
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= a2
 [( p = ax, q = ay ]


or,
(axyaxy)z = a2
[( (ar)s = ars]

or,
(axy + xy)z = a2
[( ar . as = ar + s]

or,

[image: image75.wmf](

)

z

xy

2

a

= a2


or,
a2xyz = a2
[( (ar)s = ars]


or,
2xyz = 2


(
xyz = 1 (Shown)  
7.  (a) If x
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= 0 and a2 = bc, show that, ax3 + by3 + cz3 = 3axyz
Solution: Given,

x
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= 0 and a2 = bc

Here,  x
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or, 
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[taking cube on both sides]

or, 
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[((x +y)3 = x3 +y3 + 3xy (x+y)] 


or, ax3 = – by3 – cz3 – 3yz
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or, ax3 + by3 +cz3 = 3xyz
[image: image84.wmf](
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[ ( a2 = bc ]

or, ax3 + by3 +cz3 = 3xyz
[image: image85.wmf]3
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( ax3 + by3 +cz3 = 3axyz  (Shown)
(b)
If x = (a + b) eq \s\up8(\f(1,3)) + (a ( b) eq \s\up8(\f(1,3)) and a2 – b2 = c3, show that, x3 – 3cx – 2a = 0


Solution: Given x = (a + b) eq \s\up8(\f(1,3)) + (a ( b) eq \s\up8(\f(1,3)) and a2 – b2 = c3
Here, x = (a + b) eq \s\up8(\f(1,3)) + (a ( b) eq \s\up8(\f(1,3))
or,
x3 = 
[image: image86.wmf](

)

(

)

3

3

1

3

1

b

a

b

a

ï

þ

ï

ý

ü

ï

î

ï

í

ì

-

+

+

[taking cube on both sides]
or,
x3 =   eq \b\bc\{((a + b))3 
+   eq \b\bc\{((a ( b))3 
 

+ 3.(a + b) eq \s\up9(\f(1,3)) (a ( b) eq \s\up9(\f(1,3))    eq \b\lc\{((a + b))
+   eq \b\rc\}((a ( b))
 

[( (x+y)3 = x3+y3+3xy (x+y)]

or,
x3 = a + b + a – b + 3 (a2 ( b2) eq \s\up9(\f(1,3)) . x
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or,
x3 = 2a + 3.
[image: image88.wmf](
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[( a2 ( b2 = c3]
or,
x3 = 2a + 3cx
(
x3 – 3cx – 2a = 0   (Shown)

(c) If a = 
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, show that 2a3 – 6a = 5


Solution: Given, a = 
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or,
a3 = 
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3

1

3

1

2

2

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

-

[ taking cube on both sides ]

or,
a3 = 
[image: image92.wmf]÷
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[( (x + y)3 = x3 + y3 + 3xy (x + y) ]

or,
a3 = 21 + 2– 1 + 3 . 20 . a
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or,
a3 = 2 +  eq \f(1,2) + 3a

or,
a3 = 
[image: image94.wmf]2
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or,
2a3 = 4 + 1 + 6a

(
2a3 – 6a = 5 (Shown)

(d)
If a2 +2 = 
[image: image95.wmf]3
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and a ( 0, show that, 


3a3 + 9a = 8

Solution: Given,  

 
a2 +2 = 
[image: image96.wmf]3
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or,
a2 = 
[image: image97.wmf]2
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or,
a2=
[image: image98.wmf]3
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 eq \b\bc\[(( 3. 3 eq \s\up9((\f(1,3)) = 30 = 1) 

or,
a2 = 
[image: image99.wmf]2
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a =
[image: image100.wmf]3
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[since a ( 0, taking only the positive square root on both sides ]

or,
a3 =
[image: image101.wmf]3
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[taking cube on both sides ]

or,
a3 = 
[image: image102.wmf]÷
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[( (a – b)3 = a3 – b3 – 3ab (a – b)]

or,
a3 = 3 – 3– 1 – 3 . 30.a 
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or, a3 = 3 –  eq \f(1,3)  – 3a 

or,
a3 + 3a =  eq \f(8,3) 
( 3a3 + 9a = 8  (Shown)

(e)
If a2 = b3, show that, 
[image: image104.wmf]3

1

2

1

3

2

2

3

b

a

a

b

b

a

-

+

=

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

= a eq \s\up9(\f(1,2)) + b eq \s\up9((\f(1,3))
Solution: Here,  a2 = b3   (  a = 
[image: image105.wmf]2
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Again,  a2 = b3


or, b3 = a2


(  b = 
[image: image106.wmf]3
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          Now, L.S.= 
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= 
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= 
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= a eq \s\up9(\f(1,2)) + b eq \s\up9((\f(1,3)) 


= R.S.  
( 
[image: image112.wmf]3
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= a eq \s\up9(\f(1,2)) + b eq \s\up9((\f(1,3)) (Shown)
(f)
If a + b + c = 0, show that

 eq \f(1,xb + x (c + 1) +  eq \f(1,xc + x (a + 1) +   eq \f(1,xa + x ( b + 1) = 1


Solution: 


L.S. =  eq \f(1,xb + x (c + 1) +  eq \f(1,xc + x (a + 1) +   eq \f(1,xa + x ( b + 1) 


=  eq \f(1,xb + \f(1,xc) + 1) +  eq \f(1,xc + x ( a + 1) +  eq \f(1,xa + x ( b + 1)

=  eq \f(xc,1 + xc + x b + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(1,xa + \f(1,xb) + 1)
[( a + b + c = 0 ( b + c = ( a]


=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,xa + b + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,x(c + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb,\f(1,xc) + xb + 1)

=  eq \f(xc,1 + xc + xb + c) +  eq \f(1,1 + xc + xb + c) +  eq \f(xb.xc,1 + xc + xb + c)

=  eq \f(xc + 1 + xb + c,1 + xc + xb + c) =  eq \f(1 + xc + xb + c,1 + xc + xb + c) = 1= R.S.

(  eq \f(1,xb + x(c + 1) +  eq \f(1,xc + x(a + 1) +  eq \f(1,xa + x(b + 1) = 1 (Shown)
8. (a) If ax = b, by = c and cz = 1, what is the value of xyz?

Solution: Given,



cz = 1


or,
(by)z = 1  [( by = c]


or, 
{(ax)y}z = 1 [( ax = b]


or,
{axy}z = 1


or,
axyz = a(

( xyz = 0 (Ans.)

(b) If xa = yb = zc and xyz = 1, what is the value of 

      ab + bc + ca?

Solution: Let, xa = yb = zc = k


( xa = k


( x = k eq \s\up6(\f(1,a))

Similarly, y = k eq \s\up6(\f(1,b)) and z = k eq \s\up6(\f(1,c))

Now, xyz = 1


or, k eq \s\up6(\f(1,a)) . k eq \s\up6(\f(1,b)) . k eq \s\up6(\f(1,c)) = 1  [( x = k eq \s\up6(\f(1,a)), y = k eq \s\up6(\f(1,b)) and z = k eq \s\up6(\f(1,c))]


or, k eq \s\up6(\f(1,a)) +  eq \s\up6(\f(1,b)) +  eq \s\up6(\f(1,c)) = 1


or, k eq \s\up6(\f(bc + ca + ab,abc)) = k0

or,  eq \f(ab + bc + ca,abc) = 0


or, ab + bc + ca = 0 ( abc


( ab + bc + ca = 0 (Ans.)
(c)
If 9x = (27)y ,what is the value of   eq \f(x,y) ? 

Solution: Given, 9x = (27)y


or,
(32)x = (33)y

or,
32x = 33y

or,
2x = 3y


( 
 eq \f(x,y) =  eq \f(3,2)   (Ans.)
9. Solve:

(a)
32x + 2 + 27x + 1 = 36

Solution: 32x + 2 + 27x + 1 = 36


or, 32x +2 + (33)x + 1 = 36


or, 32x + 2 + 33x + 3 = 36


or, {3(x + 1)}2 + {3(x + 1)}3 = 36


or, a2 + a3 = 36  [3(x + 1) = a, say]


or, a3 + a2 ( 36 = 0


or, a3 ( 3a2 + 4a2 ( 12a + 12a – 36 = 0


or, a2(a ( 3) + 4a(a ( 3) + 12(a ( 3) = 0


or, (a ( 3) (a2 + 4a + 12) = 0


Hence, a ( 3 = 0 


( a = 3


or, 3x + 1 = 31
[substituting the values of a]


or, x + 1 = 1


( x = 0


or, a2 + 4a + 12 = 0


( a =  eq \f(( 4 ( \r(42 ( 4.1.12),2.1)

( a =  eq \f(( 4 ( \r(16 ( 48),2) =  eq \f(( 4 ( \r(( 32),2)

( a2 + 4a + 12 ( 0 

Since no real number of “a” does not satisfy the above equation

( Solution is x = 0

[N.B.: Error in text book, replace z by 2]

(b)
5x + 3y = 8


5x ( 1 + 3y ( 1 = 2


Solution: 5x + 3y = 8 .................. (i)



5x ( 1 + 3y (1 = 2 .......... (ii)


From (ii),


5x ( 1 + 3y ( 1 = 2


or,  eq \f(5x,5) + 3y (1 = 2


( 5x + 5. 3y ( 1 = 10 ............ (iii)


Subtracting (i) from (iii) we get,

5.3y (1 ( 3y = 2


or, 5.  eq \f(3y,3) ( 3y = 2


or, 5.3y ( 3y.3 = 6


or, 2.3y = 6


or, 3y = 3


or, 3y = 31

( y = 1


Putting y = 1 in (iii) we get,

5x + 5.31 ( 1 = 10


or, 5x + 5.1 = 10 
[( 30 = 1]


or, 5x = 10 ( 5


or, 5x = 5


or, 5x = 51

( x = 1


( Solution is (x, y) = (1,1)

(c)
43y ( 2 = 16x + y

3x + 2y = 92x + 1

Solution: 43y ( 2 = 16x + y ................. (i)



3x + 2y = 92x + 1 .................... (ii)


From (i) we get,


43y ( 2 = (42) x + y

or,43y ( 2 = 42x + 2y

or, 3y ( 2 = 2x + 2y


( 2x  ( y + 2 = 0 ................... (iii)


From (ii) we get,


3x + 2y = (32)2x +1
      or, 3x + 2y = 34x + 2

or, x + 2y = 4x + 2


( 3x ( 2y + 2 = 0 ................. (iv)


Multiply (iii) by 3 and (iv) by 2 and then subtract



6x ( 3y + 6 = 0



6x ( 4y + 4 = 0

          (    +     (

(          y + 2 = 0


( y = ( 2


Putting the values of y in (iv) we get,


3x + 4 + 2 = 0


or, 3x + 6 = 0


or, 3x = ( 6


( x = ( 2


( Solution is (x, y) = (( 2, ( 2)

(d)
22x + 1. 23y + 1 = 8


2x + 2. 2y + 2 = 16

Solution: 22x + 1.23y +1 = 8 ............(i)


2x + 2.2y + 2 = 16 .............(ii)


From (i) we get,


22x + 1.23y + 1 = 8


or,22x + 1 + 3y + 1 = 23

or,22x + 3y + 2 = 23

or,2x + 3y + 2 = 3


( 2x + 3y ( 1 = 0 ............. (iii)


From (ii) we get,


2x + 2. 2y + 2 = 16


or, 2x + 2 + y + 2 = 24

or, x + y + 4 = 4


or, x + y = 0


( x = ( y ................. (iv)


Putting the values of x obtained from (iv) in (iii) we get ,


( 2y + 3y ( 1 = 0


( y = 1


 Substituting y = 1 in (iv) we get,


( x = ( 1


( Required solution is (x, y) = (( 1, 1)

[N.B.:- The equation given in the text book is not correct]
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
What is the value of eq \r(3,\r(3,\r(3,729)))? [Dhaka Board-'15]

a
eq 3\s\up7(\f(1,9))
b
eq 3\s\up7(\f(2,9))
c
3eq \s\up8(\f(1,3))
d
3
 eq \o((,b)
2.
eq x\s\up4(x\r(x)) = eq \b(x \r(x))x, x = ? [Dhaka Board-'15]

a
eq \f(\r(3),\r(2))
b
eq \f(3,2)
c
eq \f(9,2)
d
eq \f(9,4)
 eq \o((,d)
3.
al = b, bm = c, cn = a. then lmn =? [Rajshahi Board-'15]

a
abc
b
 eq \f(1,abc)

c
1
d
–1
 eq \o((,c)
4.



[Dinajpur Board-'15]

i.
a ( 0 if then a( − 1

ii.
if log eq \s\down2(\r(a))a ( log eq \s\down2(\r(b))b ( log eq \s\down2(\r(c))c = 8

iii.
if 22x + 1 = 243 then the value x = 2 


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
 eq \o((,a)
5.
If ax = b, by = c and cz = a, then xyz =? [Comilla Board-'15]

a
–1
b
0
c
1
d
2
 eq \o((,c)
6.
ax = ay then, x = y under which condition? [Sylhet Board-'15]

a
a > 0
b
a < 0, a ( 1


c
a < 0
d
a > 0, a ( 1
 eq \o((,d)
7.
In exponent( [Jessore Board-'15]

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

ii.
If ax = 1 where a > 0 and x ( 0, then a = 1


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


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
 eq \o((,b)
8.
 eq \r(n,a)  will be negative if( [Barisal Board-'15]

a
a > 0, n ( N, n > 1 & n even number


b
a < 0, n ( N, n > 1 & n odd number 


c
 eq \r(a) > 0, n ( N, n < 1 & n even number


d
 eq \r(a) < 0, n ( N, n < 1 & n odd number 
eq \o((,b)
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9.
If (2a)2x ( 3 = 1, what the value of x?
[Mirzapur Cadet-15]

a
0
b
1 
c
 eq \f(2,3)
d
 eq \f(3,2) 
eq \o((,d)
10.
What is the domain of the function ((x) =  eq \f(x,|x|)? [Pabna Cadet-15]


a
{0}
b
{–1, 1} 


c
R–{0} 
d
R – {1} 
eq \o((,c)
11.
If (27)xy = 9y+1 and y = 2 then what will be the value of x? [Pabna Cadet-15]


a
–2
b
0 
c
1 
d
3 
eq \o((,c)
12.
The simplified form of  eq \r(y,x–x).  eq \r(y,xx) is ( [Joypurhat Girls' Cadet-15]

a
–1
b
0 
c
1 
d
2 
eq \o((,c)
13.
(x3m)n is equal to – [Joypurhat Girls' Cadet-15]

a
x3mn
b
xn.3m 
c
x3.nm 
d
x3mn 
eq \o((,b)
14.
 eq \r(12,a8\r(a6)).a eq \s\up5(\f(1,12)) = ? [Feni Girls' Cadet-15]

a
a12 
b
a8 
c
a4 
d
a 
eq \o((,d)
15.
If a ( 0, then which is correct for n ( N? [Sylhet Cadet-15]

a
 eq \r(a,n) > 0
b
 eq \r(a,n)  < 0 


c
 eq \r(n,a) > 0
d
 eq \r(n,a) < 0 
eq \o((,c)
16.
Range of the function f(x) =  eq \f(x,|x|) where x ( 0, is (
[Jhenidah Cadet-14]

a
Rf = {1} 
b
Rf = {–1}


c
Rf = {–1, 1} 
d
Rf = {x : x ( (} 

eq \o((,c)
17.
What is the solution of 16x = 2x+3?
[Sylhet Cadet-14]

a
2
b
1
c
4
d
3
eq \o((,b)
18.
If 8x(7 = 4x+2 then what is the value of x?  






[Mirzapur Cadet-14]

a
8
b
12
c
15
d
25
eq \o((,d)
19.
If 27x = 9x+4 then what is the value of x? 

[Mirzapur Cadet-14] 


a
2
b
3


c
4
d
8

eq \o((,d)
20.
If 3xn – 1 = 3. axn–2 then what is the value of x? 

[Mirzapur Cadet-14] 


a
2/n
b
n/2
c
n
d
5/n
eq \o((,a)
21.
If  eq \r(12,(a8) \r((a6) \r(a4)))   = ?  


[Mymensingh Girls' Cadet-14]

a
a2 
b
a 
c
1 
d
 eq \r(a) 
eq \o((,b)
22.
If ab = ba, then what will be the magnitude of  eq \b(\f(a,b))

 eq \s\up6(\f(a,b)) =? 





[Rajshahi Cadet-14]

a
1
b
a eq \s\up6(\f(a,b) ( 1) 
c
b eq \s\up6(\f(a,b))  ( 1
d
0
eq \o((,b)
23.
If a eq \s\up6(\f(1,x)) = b eq \s\up6(\f(1,y)) = c eq \s\up6(\f(1,z))  and abc = 1 then, 
x + y + z = ?


[Rajshahi Cadet-14]

a
( 2
b
0
c
( 1
d
( 4
eq \o((,b)
24.
x = 2 then 3x = y2 what will be the value of y? 

[Pabna Cadet-14]

a
( 6
b
(5
c
(4
d
(3
eq \o((,d)
25.
If ap = b, bq = c and cr = a then (
[Pabna Cadet-14]


a
pqr = 0
b
pqr = 1


c
pqr = abc
d
abc = 1

eq \o((,b)
26.
What is the value of x in 43x = 53x?
[Joypurhat Girls' Cadet-14]

a
 eq \f((1,3) 
b
0
c
 eq \f(1,3) 
d
1
eq \o((,b)
27.
Find the value of x from  eq \r(3,x5) = 2.  eq \r(3,x2) . 

[Joypurhat Girls' Cadet-14]

a
1
b
2
c
 eq \f(7,3) 
d
 eq \f(10,3) 
eq \o((,b)
28.
What is the domain of the function ((x) = ?

[Rangpur Cadet-14]

a
(
b
R – {0} 


c
R – {1}
d
R

eq \o((,b)
29.
What is the value of [1 + {( (1 (  eq \r(2) )(1}(1] 2?


[Rangpur Cadet-14]

a
0
b
1
c
2
d
3
eq \o((,c)
30.
Which one is the solution of 3px–1  =  3qpx–2?  

[Comilla Cadet-14]

a
2/p 
b
p
c
–p/2
d
p/2 
eq \o((,a)
31.
Domain of the function ((x) =  eq \f(x,|x|) is (

 [Faujdarhat Cadet-14]

a
R
b
R({0}
c
{0}
d
z
eq \o((,b)
32.
(  eq \r(3,27) = ?


[Faujdarhat Cadet-14]

a
 eq \f(1,3)
b
 eq \f(1,9)
c
3
d
(3
eq \o((,d)
33.
If ay = an, then ( [Barisal Cadet-15]

i.
If y = 1, then n = 2

ii.
y = n


iii.
ay–n = 1


What is the correct answer?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,c)
34.
In the equation 22x–3 = a (


[Mymensingh Girls' Cadet-14]

i.
If a = 1 then x =  eq \f(3,2)  
ii.
If a = 2 then x = 2  


iii.
If x = 0 then a = 8 


Which one is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
Given that ax = by = cz, where x, y, z ( 0 answer the question no. 35 & 36
35.
Which of the following is equal to ac? [Mymensingh Girls' Cadet-15]

a
b eq \s\up5(\f(y,x)).b eq \s\up5(\f(y,z))
b
b eq \s\up5(\f(y,x)).b eq \s\up5(\f(z,y))
 
c
b eq \s\up5(\f(y,x))  eq \s\up5(+ \f(z,y))
d
b eq \s\up5(\f(z,y))  eq \s\up5(+ \f(y,z)) 
eq \o((,a)
36.
If b2 = ac, which one is correct? [Mymensingh Girls' Cadet-15]

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


c
 eq \f(1,y) + \f(1,z) = \f(2,x) 
d
 eq \f(1,x) + \f(1,y) = \f(1,z) 
eq \o((,a)
A function is given by F(x) = 3x. 

Answer 37 ( 38

37.
If x ( (, which one is correct? [Rangpur Cadet-15]

a
F(x) ( ( (
b
F(x) ( 0 


c
F(x) ( 1 
d
F(x) ( (
eq \o((,d)
38.
What is the range of the function F? [Rangpur Cadet-15]

a
(((, 0)
b
(0, 0) 


c
(0, () 
d
(((.() 
eq \o((,c)

y =  eq \f(x,|x|) 

Answer the following three questions with the help of above information. (39(42)
39.
If x > 0, what is the value of y? [Jhenidah Cadet-15]

a
–1 
b
0 
c
1 
d
1.5 
eq \o((,c)
40.
If x < 0, what is the value of y? [Jhenidah Cadet-15]

a
–1 
b
0 
c
1 
d
1.5 
eq \o((,a)
41.
What is the range of the given function? [Jhenidah Cadet-15]

a
[–1, 1] 
b
{–1, 1} 


c
{–1, 1) 
d
(–1, 1) 
eq \o((,b)
42.
What is the range of ((x) = 2x? [Jhenidah Cadet-15]

a
(0, () 
b
(–(, () 


c
(–1, () 
d
(–(, 0) 
eq \o((,a)
Answer the questions no. 43 & 44 using the given information: ((x) =  eq \f(x,|x|) 
43.
Which one is the domain of f(x)?  


[Mymensingh Girls' Cadet-14]

a
( – {1} 
b
( – {0} 


c
( 
d
Z 
eq \o((,b)
44.
Which one is the range of f(x)?

[Mymensingh Girls' Cadet-14]  


a
( 
b
( – {1} 


c
{1, –1} 
d
( + {1} 
eq \o((,c)
A function is given by F(x) = ex. Answer 45(46
45.
If x ((, which one is correct?
[Rangpur Cadet-14]

a
F(x) ( – (
b
F(x) ( 0



c
F(x) ( 1
d
F(x) ( (

eq \o((,d)
46.
What is the range of the function F?
[Rangpur Cadet-14]

a
(–(, 0)
b
(0, 0) 


c
(0, ()
d
(–(, ()

eq \o((,c)
If xyz ( 0 & ax = by = cz then, answer the question (from 47 up to 49) 

47.
Which is correct?  


[Sylhet Cadet-14]

a
a = b eq \s\up4(\f(y,z)) 
b
a = c eq \s\up4(\f(y,x))

c
a = c eq \s\up4(\f(z,x))
d
a ( c eq \s\up4(\f(z,x))

eq \o((,c)
48.
Which is equal to 'ab'?  


[Sylhet Cadet-14]

a
b eq \s\up5(\f(y,x) + \f(y,z))
b
b eq \s\up6(\f(y,x)).b eq \s\up6(\f(z,y))

c
c eq \s\up6(\f(z,x) + \f(z,y))
d
b eq \s\up6(\f(z,y) + \f(z,y))

eq \o((,c)
49.
Which is correct if b2 = ac?  
[Sylhet Cadet-14]

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


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

eq \o((,a)
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	((9.1 Rational  and  Irrational Exponents (

Text page-177


· In the symbol am related to the rational exponent, a is called the base and m is called the exponent of a. m is called the power of a of am and read a to the power m.
· ( denotes the set of all real numbers, ( denotes the set of all natural numbers  or the set of all positive real numbers, ( denotes the set of all integers and ( denotes the set of all rational numbers.
(
( ( ( ( ( ( (. 

(
Set of irrational numbers (( = (/ (
50.
If a ( 0 and n is positive integer, what will indicates an? (easy)

a
the product of a upto n times 

b
the sum of a upto n times

c
the product of a and n

d
the product of n upto a times 
    eq \o((,a)
51.
What is the base of exponential expression  eq \b(\r(3))5? (medium)

a
5
b
 eq \r(3)
c
 eq \f(5,2)
d
3        
       eq \o((,d)

52.
 If 0 < a < 1 and 0 < x < 1 then which is correct? 

(medium) 

a logax > 0
b loga x < 0

c logax = 0
dloga x < 1
eq \o((,a)

53.
In case of real numbers (

i.
( is the set of all real numbers

ii.
( is the set of all integer numbers

iii.
( is the set of all rational numbers

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((,b)

54.
If p > 0 and n ( 1 then pn = what? (medium)

i.
p ( p ( p ( ....... ( p (the product of p of n factors)

ii.
p1 + 1 + 1 .......... + 1 (the sum of 1 of n factors)

iii.
p1 ( 1 ( 1 .......... ( 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((,a)

55.
If the rational number is Q and the irrational number is Q( then(

i.
( =  ( ( ((
ii.
( ( (( = (

iii.
((()2n ( (, n ( (

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 (56-57) on the basis of following information.

        ( ( ( ( ( ( (.
56.
What is meant by (? (easy) 


a
the set of all real numbers

b
the set of all positive integers

c
the set of all positive and negative numbers

d
the set of all rational numbers
eq \o((,b)
57.
Which is the set of squares of (? (medium)

a
set of real numbers
b
set of irrational numbers

c
set of negative numbers
d
set of even numbers         
 eq \o((,a)
	(((
	9.2 Law of Exponents׀ Text page-178


(
If a ( (, n ( ( then a1 = a


an + 1 = an.a

(
If a ( ( and m, n ( ( then am.an = am + n
(
Here am.an = am + n is called the law of fundamental exponent.
(
If a ( (, a ( 0 and m, n ( ( then


  eq \f(am,an) =  eq \b\lc\{(\f(\a(am ( n(     when m>n,1),an ( m)), when m<n

(
If a ( ( and m, n ( ( then (am)n = amn

(
If  a, b ( ( and n ( ( then (a.b)n = an.bn
(
If  a ( 0, b ( 0 and m, n ( ( then
 


(i) am.an = am + n   (ii)  eq \f(am,an) = am ( n 

(iii) (am)n = amn        



(iv) (ab)n = an.bn   (v)  eq \b(\f(a,b))n=  eq \f(an,bn)
58.
If a ( 0, b ( 0 and m, n ( ( then  eq \b(\f(a,b))(n  = what? (easy)

a
 eq \f(an,bn)
b
 eq \f(bn,an)
c
 eq \f(1,anbn)
d
 eq \f(1,an)    
eq \o((,b)
59.
10(0 = what? (easy)

a
0
b
 eq \f(1,10)
c
1
d
10    
       eq \o((,c)


60.
loga logaaab = what? (medium) [silvar bons  Girls’ High School, chittagong]

a ab
b
b
c a  
d ab
       eq \o((,b)
61.
ap ( a(p = what? (easy)

a
0
b
1
c
a2p
d
 eq \f(1,a2p)
eq \o((,b)
62.
(a(1)(1 = what? where a ( ( (easy)

a
1
b
 eq \f(1,a) 
c
a
d
a2
eq \o((,c)
63.
eq \b(\f(a,b))a (  eq \b(\f(a,b))b = what? (easy)

a
 eq \b(\f(a,b))

 eq \s\up6(\f(a,b))
b
 eq \b(\f(a,b))a + b
c
 eq \b(\f(a,b))a ( b
d
 eq \b(\f(a,b))b ( a
eq \o((,b)
64.
 eq \b(a\s\up6(\f(3,2))   b\s\up6(\f(2,3)))6 = what? (medium)  

a
a9 b5
b
a8 b4
c
a9b4
d
a4 b9
eq \o((,c)
65.
eq \b(\f(2,3))7 (  eq \b(\f(2,3))(7 = what? (easy)

a
0
b
1
c
 eq \f(214,314)
d
214
eq \o((,b)
66.
{1 ( (1 ( x3)(1}(1 = what? (hard)

a
 eq \f(1,x3) + 1
b
1 (  eq \f(1,x3)
c
 eq \f(1,1 + x3)
d
 eq \f(2 ( x3,1 ( x3)
eq \o((,b)
67.
If a = ( 2 and b = 3 then xa (  eq a\r(xb) = what? (medium)

a
 eq \f(1,\r(x))
b
 eq \f(1,\r(x7))
c
 eq \r(x)
d
x7
eq \o((,b)
68.
 eq \r(2\r(a4 \f(1,a2)) + a2 + 1) = what? (medium)

a
 eq \r(a2 + 3) 
b
a2
c
a + 1
d
 eq \r(a + 1)
eq \o((,c)
69.
 eq \f(x,2) ( {x(1 + (2x(1 ( x(1)}(1 = what? (medium)

a
0
b
1
c
x
d
2x
eq \o((,a)
70.
If a, b, c ( (, a, b, c > 0 and m, n ( ( then( 


i.
am(n bn = am eq \b(\f(b,a))n
ii.
a(2m =  eq \b(\f(1,am))2

iii.
 eq 5\r(a10b15) = a2b3

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)
	(((9.3 Rational Exponents | Text page-182


(
If a < 0 and  n ( (, n > 1, n is odd number then


  eq \r(n,a)  = (  eq \r(n,|a|) 
(
If a > 0 and   eq \f(m,n) =  eq \f(p,q) where m, p ( (, n, q ( (, n > 1, 


q > 1 then  eq \r(n,am)  =  eq \r(q,ap) 
71.
Here  n( ( , n > 1 and a ( (, x ( ( , Which is the n-th root of a if we express it as x? (medium)


a
nx = a
b
 eq \r(n,a) = x


c
 eq \r(n,x) = a
d
x = an
eq \o((,b)
72.
What is called the 3rd  root? (easy)

a
square root
b
cubic root

c
fourth root
d square
eq \o((,b)
73.
What is the cubic root of (8? (medium) 

a
2
b
( 2
c
4
d
( 4
eq \o((,b)
74.
Which is the n-th root of 0? (easy)

a
n
b
0
c
 eq \f(1,n)
d
1
eq \o((,b)
75.
Which is the zero root of a? (easy)

a
0
b
1
c
 eq \f(1,a)
d
(
eq \o((,d)
76.
If a > 0, which of the following is correct? (medium)


a
 eq \r(n,a) < 0
b
 eq \r(n,a) > 0
c
 eq \r(n,a) ( 0
d
 eq \r(n,a) ( 0
eq \o((,b)
77.
What is the range of the function ((x) = log10​ x? (medium) 


a (0, ()
b (( 0, ()

c (1, ()
d (((,()
eq \o((,d)
78.
Which of the following condition is to be fulfilled to get the nth power of a? (medium)

a
if a > 0 and  n > 1 
b
if a < 0 and n < 1 


c
if a < 0 and  n > 1

d
if a ( ( and n > 1 where  n is odd
eq \o((,a)
79.
For which of the following condition, one nth root of a will be negative? (easy)

a
a > 0, n ( (, n < 1  is odd number

b
a > 0, n ( (, n < 1 is even number

c
a < 0, n ( (, n > 1 is odd number

d
a < 0, n ( (, n > 1 is even number
eq \o((,c)
80.
If a > 0, m ( ( and n( (, if n > 1 then


  eq \b(\r(n,a))m = what? (hard)

a
a eq \s\up7(\f(mn,2))
b
 eq \r(n,am)
c
a  eq \s\up7(\f(n,m))
d
a  eq \s\up7(\f(1,mn))
eq \o((,b)
81.
If a > 0 and  eq \f(m,n) =  eq \f(p,q) , where m, p ( ( and n, q ( (, n > 1, q > 1 then  eq \r(n,am) = what? (hard)

a
 eq \r(q,ap)
b
 eq \r(p,aq)
c
 eq \r(apq)
d
 eq \r(pq,a)
eq \o((,a)
82.
What is the simple value of
 eq \r(12,a8 \r(a6 \r(a4)))? (medium)

a
a12
b
a eq \s\up6(\f(1,12))
c
1
d
a
eq \o((,d)
83.
 eq \b\bc\{(\b(x\s\up7(\f(1,a2)))\s\up12(\f(a2 ( b2,a ( b)))\s\up18(\f(a2,a + b))  =  what? (medium)

a x0
b 1

c x
d x eq \s\up6(\f(1,a2))
eq \o((,c)
84.
What is the value of  eq \r(3, \r(3, \r(3,729))) ? (medium) 


a 3 eq \s\up6(\f(2,9)) 
b 3 eq \s\up6(\f(1,9)) 
c 3
d 3 eq \s\up6(\f(1,3)) 
eq \o((,a)
85.
In case of exponent( 

i. 2 and ( 2 both are 4-th root of 16 


ii. 3 is the cubic root of ( 27 .

iii. there is no square root of (9 because the root of any real numbers are non-negative

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((,b)
86.
If a > 0, n, k ( ( and n > 1 then(

i.
a eq \s\up6((\f(1,n)) =  eq \f(1,\r(n,a))
ii.
 eq \r(n,a) =  eq \r(nk,ak)

iii.
 eq \r(n,a) = (  eq \r(n,|a|)

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)
87.
If a > 0; m, k ( (; n ( (; n > 1 then (

i.
 eq \r(n,a) =  eq \r(nk,ak)
ii.
 eq \b(\r(n,am)) = a eq \s\up6(\f(n,m))

iii.
 eq \r(m,am) = a

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((,b)
 Answer the questions (88-91) on the basis of following information. 

        a < 0 and n ( (, n > 1

88.
How many n-th root of a exist in  eq \r(n,a) if n is odd number? (easy)

a
1
b
2
c
2n + 1
d
n2
eq \o((,a)
89.
If n is the odd number, what kind of root it is? (easy)

a
positive
b
negative


c
non negative 
d
positive and negative 
eq \o((,b)
90.
If n is the even number, how many n-th root dose a have? (medium)

a
0
b
1
c
2 6
d
(
eq \o((,b)
91.
If n is odd number then (a)eq \s\up6(\f(1,n)) = what? (medium)

a
( (|a|) eq \s\up6(\f(1,n))
b
(a)  eq \s\up6((\f(1,n))
c
(|a|) eq \s\up6((\f(1,n))
d
(|a|)n
eq \o((,a)

Answer the questions (92-94) on the basis of following information:

 eq \r(ab,\f(ya,yb)) ,  eq \r(bc,\f(yb,yc)) ,  eq \r(ca,\f(yc,ya))  are three expressions.

92.
Which is the representation of the first expression in the form of yn ? (easy)

a
 eq \f(1,y \s\up4(\f(a ( b,ab)))
b
y  eq \s\up6(\f(a ( b,ab))

c
 eq \r(ab,ya(b)
d
yeq \s\up6(\f(ab,a ( b))
eq \o((,b)
93.
 If b = 2c , what is the value of  the product of the first and third expressions? (easy)

a
 eq \f(1,\r(c,y))
b
 eq \f(1,\r(2c,y))

c
 eq \r(c,y)
d
y2c
eq \o((,b)
94.
What is the value of the product of three expressions? (hard)

a
0
b
1

c
y eq \s\up4(\f(a ( b,abc))
d
y eq \s\up4(\f(a,b))
eq \o((,b)
	(((9.4 Rational Fractional Exponent׀ Text page-184


(
If a ( ( and n ( (, n > 1 then  a eq \s\up6(\f(1,n)) =  eq \r(a) when a > 0 or 


a < 0 and odd.

(
If a > 0, m ( ( and n ( (,  n > 1 then a eq \s\up6(\f(m,n)) = a eq \s\up7(\b(\f(1,n)))m
(
If ax = 1 where a > 0 and a ( 1 then x = 0

(
If ax = 1 where a > 0 and x ( 0 then a = 1

(
If ax = ay where  a > 0 and a ( 1 then x = y
(
If ax = bx where  eq \f(a,b) > 0 and x ( 0 then a = b.
95.
 If a > 0, for all x ( ( which of the following is correct? (easy) 

a
 eq \f(( 1,ax) > 0
b
ax > 0

c
ax < 0
d
ax = 0
eq \o((,b)
96.
If the exponent rule (am)n = amn is true then


 eq \b(a\s\up6(\f(1,n)))n = what? (easy)

a
 eq \r(n,a)
b
a
c
a eq \s\up6(\f(1,n))
d
an
eq \o((,b)
97.
a < 0 and n ( (, n > 1 and n is odd number then aeq \s\up6(\f(1,n))= what? (medium)

a
|a| eq \s\up5(\f(1,n))
b
( |a| eq \s\up5(\f(1,n))
c
|( a| eq \s\up5(\f(1,n))
d
|a eq \s\up5(\f(1,n))|
eq \o((,b)
98.
If n ( ( and a > 1 then aeq \s\up7(\f(1,2n)) = what?(easy)

a
 eq n\r(a)
b
 eq \r(2n,a)
c
 eq \r(an)
d
 eq \r(n,a2)
eq \o((,b)
99.
a eq \s\up6(\f(m,n)). a eq \s\up6(\f(p,q)) = what? (medium)

a
a eq \s\up6(\f(mq,nq)). a eq \s\up6(\f(pm,qn))
b
 eq \b(a\s\up6(\f(1,qn)))pm

c
a eq \s\up6(\f(mq,nq) + \f(np,mq))
d
 eq \b(a\s\up6(\f(1,nq)))mq + np
eq \o((,d)
100.
If ax = 1, a > 0 and a ( 0, which is correct?(easy) 


a
a = 1
b
x = 0
c
a = x
d
a = 0
eq \o((,b)
101.
If ap = b, bq = c and cr = a then pqr = what? (hard)

a
1
b
2
c
a2
d
ar
eq \o((,a)
102.
If a eq \s\up6 (\f(1,x)) = b eq \s\up6 (\f(1,y)) = c eq \s\up6 (\f(1,z)) and abc = 1 then x + y + z = what? (medium) 


a ( 1
b 0
c 1
d 2

eq \o((,b)
103.
ax = b, by = c and xyz = 1 then which of the following is correct? (medium) 

a az = c
b
bx = z


c cx = b
d cz = a
eq \o((,d)
104.
If 9x =  eq \b(27)y then   eq \f(x,y) = what?(easy)

a
 eq \f(2,3)
b
2
c
 eq \f(3,2)
d
3
eq \o((,c)
105.
If  eq \b(\r(3))x+5 =  eq \b(\r(3,3))2x+5 , what is the value of  x? (easy)

a
4
b
5
c
6
d
7
eq \o((,b)
106.
If ab = ba then  eq \b(\f(a,b))\s\up7(\f(a,b)) = what? (hard)

a
a eq \s\up6(\f(a,b) + 1) 
b b eq \s\up6(\f(b,a) ( 1) 
c
b eq \s\up6(\f(a,b) ( 1) 
d
a eq \s\up6(\f(a,b) ( 1) 
eq \o((,d)
107.
If  eq \b(\r(x))

 eq \s\up6((x\r(x))) =  eq \b(x\r(x))x, what is the value of x? 

(medium) 


a
 eq \f(9,4)
b
4
c
9
d
18
eq \o((,c)
108.
 eq \r(x(1y) .  eq \r(y(1z) .  eq \r(z(1x) = what?  (easy)

a
1
b
xyz
c
 eq \f(x,y)
d
 eq \f(1,x)
eq \o((,a)
109.
If  eq \b(\f(m,n))

 eq \s\up6(\f(n,m)) = m eq \s\up6(\f(m,n) ( 1) and m = 2n , what is the value of  n? (medium)

a
 eq \f((1,\r(2))
b
 eq \f(1,\r(2))
c
(  eq \f(1,\r(2))
d
(  eq \r(2)
eq \o((,b)
110.
If a(x(ax + b(x) = 1 +  eq \f(1,a2b2) then x = what? (medium)

a
( 2
b
( 1
c
2
d
3
eq \o((,c)
111.
For which value of x, 2x+3 + 2x + 1 = 320? (hard)

a
5
b
6
c
7
d
8
eq \o((,a)
112.
What is the value of  eq \b(a\s\up6(\f(1,3)) ( b\s\up6(\f(1,3)))  eq \b(a\s\up6(\f(2,3)) + a\s\up6(\f(1,3)) b\s\up6(\f(1,3)) + b\s\up6(\f(2,3))) ? (hard)

a
a eq \s\up6(\f(1,3)) ( b eq \s\up6(\f(1,3))
b
a3 ( b3

c
a ( b
d
a2 ( b2
eq \o((,c)
113.
If ax = by = cz then ( 

      i. a = b eq \s\up6(\f(y,x))   ii. b = c eq \s\up6(\f(z,y))  iii. c = b eq \s\up6(\f(y,z))

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)
114.
If ap = b and  bq = cr = a then(

i.
brq = a
ii.
pqr = 1


iii.
apqr = b

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  (115-117) on the basis of following information.
       xy=yx is a exponential equation where x = 2y.

115.
y2 ( 2y = what? (medium)

a
0
b
( 5
c
5
d
|5|
eq \o((,a)
116.
What is the value of  y? (easy)

a
0, ( 2
b
0, 2
c
2, 0
d
( 2, 0
eq \o((,b)
117.
What is the value of x?(easy)

a
0, ( 4
b
0, 4
c
4, 0
d
( 4, 0
eq \o((,b)
Answer the questions (118-120) on the basis of following information.

a eq \s\up6(\f(1,x)) = b eq \s\up6(\f(1,y)) = c eq \s\up6(\f(1,z)) = k and abc = 1
118.
Which of the following is correct? (easy)

a
a = b eq \s\up6(\f(y,x))
b
a = b eq \s\up6(\f(1,xy))
c
a = b eq \s\up6(\f(x,y))
d
b = c eq \s\up6(\f(1,zx))
eq \o((,c)
119.
Which of the following is equal to abc? (medium)

a
kxyz
b
k eq \s\up6(\f(1,xyz))
c
k eq \s\up6(\f(1,x+y+z))
d
kx + y + z
eq \o((,d)
120.
x + y + z = what? (easy)

a
1
b
0
c
( 1
d
k
eq \o((,b)
      Answer the questions  (121-123) on the basis of following information.

xyz ( 0, ax = by = cz and a, b and c are ordered proportional.
121.
If a, b and c are ordered proportional, which of the following is correct? (easy)

a
a2 = bc
b
 eq \f(a,c) =  eq \f(b,c)

c
b2 = ac
d
c =  eq \f(a,b)
eq \o((,c)
122.
According to the above condition, what is the relation among x, y and z? (hard)

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

c
 eq \f(y,x) +  eq \f(y,z) = 2
d
x + y + 1 = 2z
eq \o((,c)
123.
If abc = 1 then   eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = what? (hard)

a
0
b
1
c
2
d
(
eq \o((,a)

Answer the questions (124-126) on the basis of following information

4x ( 3.2x + 2 + 25 = 0 is a exponential equation and 2x = y.

124.
y2 ( 12y = what? (hard)

a
32
b
( 32
c
16
d
( 16
eq \o((,b)
125.
What is the value of y? (medium)


a
4, ( 8
b
( 4, 8


c
( 4, ( 8
d
4, 8
eq \o((,d)
126.
What is the value of x? (medium)

a
2, 3
b
( 2, 3
c
( 2, 3
d
( 2, ( 3
eq \o((,a)
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Board Exam questions are very important for the exam preparation. 

 

         

So practice these questions again and again properly.

 



eq \o(((((,Ques(1) ax = by = cz, where a ≠ b ≠ c. [Jessore Board-'15]
a.
If pp eq \s\up4(\r(p)) = (p eq \r(p))p, find the value of P.


b.
If ab = c2, then prove that,  eq \f(1,x) +  eq \f(1,y) =  eq \f(2,z).


c.
If abc = 1 then prove that,  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz).

Ans to the Ques. No-1

eq \o((,a) 
Given, p eq \s\up6(p\r(p)) = (p eq \r(p) )p

Or,
p eq \s\up6(p\r(p)) = (p eq \s\up6(1 + \f(1,2)) )p

Or,
p eq \s\up6(p\r(p)) = (p eq \s\up6(\f(3p,2)))


Or,
p eq \s\up6(p\r(p)) = p eq \s\up6(\f(3,2)) p

Or,
p eq \r(p) =  eq \f(3,2) p


Or,
p eq \r(p) (  eq \f(3,2) p = 0


Or,
p eq \b(\r(p) ( \f(3,2)) = 0


(
p = 0 Or,  eq \r(p)  (  eq \f(3,2)  = 0



Or,
 eq \r(p) =  eq \f(3,2) 


Or,
p =  eq \f(9,4)  [Squaing]



(
p = 0,  eq \f(9,4)   (Ans.)
eq \o((,b) 
Given, 


ax = by = cz

Or, ax = cz  


Or, a = c eq \s\up7(\f(z,x)) 

& by = cz 


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

Again, ab = c2

Or,
c eq \s\up7(\f(z,x)) .c eq \s\up7(\f(z,y))  = c2


Or,
c eq \s\up7(\f(z,x) + \f(z,y)) = c2

Or,
 eq \f(z,x) +  eq \f(z,y)  = 2


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


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

eq \o((,c)
Let, ax = by = cz = k   [Where k is constant]


(
a = k eq \s\up7(\f(1,x)) 


b = k eq \s\up7(\f(1,y)) 


c = k eq \s\up7(\f(1,z)) 

Given, abc = 1


Or,
k eq \s\up7(\f(1,x)) . k eq \s\up7(\f(1,y)) . k eq \s\up7(\f(1,z)) = 1

Or,
k eq \s\up7(\f(1,x) + \f(1,y) + \f(1,z))  = k0   [( k0 = 1]


Or,
 eq \f(1,x) +  eq \f(1,y) +  eq \f(1,z) = 0


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

Cubing both sides,



 eq \b(\f(1,x) + \f(1,y))3 =  eq \b((\f(1,z))3 

Or,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,x) + \f(1,y)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

Or,
 eq \f(1,x3) +  eq \f(1,y3) + 3 eq \b(\f(1,(z)) 

 eq \f(1,x) . eq \f(1,y) = (  eq \f(1,z3) 

Or,
 eq \f(1,x3) +  eq \f(1,y3) (  eq \f(3,xyz)  = (  eq \f(1,z3) 

(
 eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3) =  eq \f(3,xyz)  (Proved)
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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)log y + (p ( q)logz = 0 (Proved)
eq \o(((((,Ques(3) 
[Barisal Cadet-14]
a.
Solve the equation 32x(2 ( 5.3x(2 ( 66 = 0
2

b.
If b = 1 + 3eq \s\up6(\f(2,3))+ 3eq \s\up6((\f(1,3)) then show that b3 ( 3b2 ( 6b ( 4 = 0
4

c.
Find the expansion up to first four terms of  eq \b(1 ( \f(1,2x))7.
4

Solution to the question no. 3
eq \o((,a)
We have, 



32x(2 ( 5 . 3x(2 ( 66 = 0


or,
32x . 3(2 ( 5 . 3x ( 3(2 ( 66 = 0


or,
 eq \f(32x,9) ( 5 .  eq \f(3x,9)  ( 66 = 0


or,
32x ( 5 . 3x ( 66 ( 9 = 0, multiplying both sides by 9


or,
(3x)2 ( 5.3x ( 66 ( 9 = 0, multiplying both sides by 9


or,
(3x)2 ( 27 . 3x + 22 . 3x ( 594 = 0


or,
3x(3x ( 27) + 22(3x ( 27) = 0


or,
(3x + 22)(3x ( 27) = 0


( 3x ( 27 = 0 ( 3x = 33 ( x = 3


That is solution : x = 3

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



b = 1 +3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3))

or, b ( 1 = 3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3))

or, (b ( 1)3 = (3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3))), taking cube of both sides


or, b3 ( 3b2 + 3b ( 1 = (3 eq \s\up6(\f(2,3))) + (3 eq \s\up6(\f(1,3))) + 3. 3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3)) (3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(\f(1,3)))

or, b3 ( 2b2 + 3b ( 1 = 32 + 3 + 3.3 (b ( 1)


or, b3 ( 3b2 + 3b ( 1 = 32 + 3 + 3.3 (b ( 1)


or, b3 ( 3b2 + 3b ( 1 = 9 + 3 + 9b ( 9


or, b3 ( 2b2 + 3b ( 1 ( 3 ( 9b ( 9


or, b3 ( 3b2 + 6b ( 4 = 0 (Proved) 
eq \o((,c)
Here we have, 


 eq \b\bc\((1 ( \f(1,2x))7 

= 1 ( 7C1 .  eq \f(1,2x) + 7C2 .  eq \f(1,(2x)2) ( 7C3 .  eq \f(1,(2x)3) + ........ expanded upto 1st 4 terms


= 1 ( 7.  eq \f(1,2x) + 21 .  eq \f(1,4x2) + 35.  eq \f(1,8x3) + ................


= 1 (  eq \f(7,2) x +  eq \f(21,4) x2 (  eq \f(35,8) x3 + .....................


(  eq \b\bc\((1 ( \f(1,2x))7 = 1 (  eq \f(7,2) x +  eq \f(21,4) x2 (  eq \f(35,8) x3 +.... expended upto 1st terms 
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eq \o(((((((,Question(4) If a ( ( and m, n ( (, (am)n = amn, then
( Activity; page-182
a. 
Verify the given statement for n = 1.
2 
b. 
show that, (am)n = amn  by using mathematical induction.
4 

c. 
Show that, (am)n = amn for a ( 0 and m ( ( and n ( (,
4 

Solution to the question no. 4
eq \o((,a) Taking m ( (, fixed and n as variable and let is consider the statement (am)n = amn ... ... (i)
Putting n = 1 in (i) we get,
L.S. = (am)1 = am

R.S. = am . 1 = am
( (i) is true for n=1.
eq \o((,b) (i) is true for n=1.    [from ‘a’]
Suppose, (i) is true for n= k. 

So, (am)k  = amk ... ... ... (ii) 

Now, (am)k + 1 = (am)k. (am)
[( an+1 = an. a]


= amk.am
[from (ii)]



= amk + m




= am (k + 1)

( (i) is also true for n=k+1.
So, according to the mathematical induction, for all 

n ( (,  (i) is true. (Shown)
eq \o((,c) From ‘b’ we get, (am)n = amn ............. (1)

Here, a ( 0, m ( ( and n ( (
At first, let n > 0. In this case the exactness of (i) is verified from ‘b’.
Now, let n = 0. In this case (am)n = (am)0 = a0 = 1 and 


amn = a0 = 1

( (i) is true.
Again let, n < 0 and n = ( k where k (  (
In this case (am)n = (am)(k  =  eq \f(1,(am)k)  =  eq \f(1,amk) = a(mk = am((k)  = amn 
( For a ( 0, m ( ( and n ( (, (am)n = amn. (Shown) 
eq \o(((((((,Question(5) If a, b ( ( and n ( (, (a . b)n = anbn, then
( Activity; page-182
a. 
verify the statement for n = 1.
2 
b. 
show that, (a . b)n = anbn by using mathematical 


induction.
4 
c. 
Show that, (a . b)n = anbn for a ( 0 and n ( (
4 
Solution to the question no. 5
eq \o((,a)  Here, (a.b)n = an.bn ... ... (i) where a, b (( and n((


If n = 1, (i) is true. Because,
L.S. = (a.b)1 = a.b
[since, a1 = a ]

R.S. = a1.b1 = a.b
[since, a1 = a]

eq \o((,b) (i) is true for n = 1.    [from ‘a’]

Let, (i) is true for n = k. 

So (a.b)k = ak.bk ... ... (ii)

Now, (a . b)k + 1 = (a.b)k (a.b)
[since, an + 1 = an.a]


= ak.bk.a.b

[from (ii)]

= ak.a.bk.b



= ak + 1.bk + 1
[an.a =an + 1]

( (i) is also true for n = k + 1.
So, according to the mathematical induction for all n ( (, (i) is true.  (Shown)
eq \o((,c)  From ‘b’ we get, (a . b)n = anbn .................. (i)

Here, a ( 0 and n ( (
At first, let n > 0. In this case, the exactness of (i) is verified from ‘b’.

Now let n = 0, in this case (a . b)n = (a . b)0 = a0. b0 


= 1.1 = 1

and anbn = a0.b0 = 1.1 = 1

( (i) is true.
At last let, n < 0 and n = ( k, where k ( (
In this case,

      (a. b)n = (a.b)(k =  eq \f(1,(a.b)k) =  eq \f(1,ak.bk) = a(k . b(k = an . bn
( For a ( 0 and n ( (, (a.b)n = an.bn (Shown)
eq \o((((((,Question(6) If a > 0 and n ( (,  eq \b(\f(1,a))n =  eq \f(1,an), then

( Activity; page-182
a. 
Varify the given statement for n = 1.
2 
b. 
By using mathematical induction, show that, for all n ( (, the given statement is true.
4 

c. 
Verify for  eq \b(\f(b,a))n =  eq \f(bn,an) where 


a, b ( (, b > 0 and n  ( (.
4 
Solution to the question no. 6
eq \o((,a)  Here,  eq \b(\f(1,a))n =  eq \f(1,an)  ... ... (i), 
where a > 0 and n((
(i) is true for n=1. Because in that case,

L.S. =  eq \b(\f(1,a))1 =  eq \f(1,a) 
[since,  a1 = a ] 
R.S.  eq = \f(1,a1) = \f(1,a) 
[since,  a1 = a ] 

eq \o((,b) 
From ‘a’ we get,  eq \b(\f(1,a))n =  eq \f(1,an) is true for n = 1. 
Let, (i) is true for n=k. Then,   eq \b(\f(1,a))k =  eq \f(1,ak)   ... ... (ii) 

Now,   eq \b(\f(1,a))k+1 =  eq \b(\f(1,a))k. eq \b(\f(1,a))[since, an + 1 = an.a ]


=  eq \f(1,ak) . \f(1,a)   [from (ii)]

=  eq \f(1,ak . a) 

=  eq \f(1,ak+1)  [since, ana =an + 1]

( (i) is also true for n = k + 1. 

So, according to the mathematical induction for all

n ( (, (i) is true. 
eq \o((,c) 
From ‘b’ we get, for all n ( (,  eq \b(\f(1,a))n =  eq \b(\f(1,an)) is true.


Now,  eq \b(\f(b,a))n =  eq \f(bn,an) ........................ (i)


At first let n = 0, in this case  eq \b(\f(b,a))0 =  eq \f(b0,a0) =  eq \f(1,1) = 1


and  eq \f(b0,a0) =  eq \f(1,1) = 1


So, (i) is true for n = 0.

Here, n > 0 and n = k where, k ( (

In this case,  eq \b(\f(b,a))k =  eq \b(b . \f(1,a))k  = bk .  eq \b(\f(1,a))k 



= bk .  eq \f(1,ak) =  eq \f(bk,ak)  =  eq \f(bn,an).


Again, n < 0 and n = ( k where k ( (

In this case,  eq \b(\f(b,a))(k =  eq \b(b . \f(1,a))(k 



= b(k.  eq \b(\f(1,a))(k 



= b(k .  eq \f(1,a(k)   eq \b\bc\[( \b(\f(1,a))n = \f(1,an))


=  eq \f(b(k,a(k) =  eq \f(bn,an).


( For a, b ( ( and n ( (,  eq \b(\f(b,a))n =  eq \f(bn,an)
eq \o(((((((,Question(7) Suppose a ( 0 and m, n ( (, am.an = am + n.
( Activity; page-182
a. 
Justify the given statement for n =1.
 2 
b. 
By using mathematical induction, show that, for 


m, n ( (, the statement is true.
4 

c. 
For (i) m > 0 and n < 0 (ii) m < 0 and n < 0, verify the given statement.
4 
Solution to the question no. 7
eq \o((,a) 
If n = 1, 


L.S. = am.an = am.a1 = am.a = am+1

R.S. = am + n = am+1

So, the given statement is true for n = 1. 

eq \o((,b) 
From ‘a’, the claim is true for m = n = 1.

So, it will be true for m = n = k .

( ak.ak = ak + k


= a2k ............... (i)


The claim will be true for m = n = k + 1 if and only if ak+1. ak+1 = ak+1+k+1


= a2k+2


= a2(k+1) ....................(ii) 


From (i) and (ii) it is seen that, if the given statement is true for k then it is also true for k+1. So, the statement is true for m, n ( (.

Since, (i) is true for n = 1.

Now, let (i) is true for n = k.

        So, am.ak = am+k ....(2)



Then, am.ak+1 = am(ak.a) [formula-1]


= (am.ak).a [associative law of multiplication]


= am+k.a   [assuming induction]


= am+k+1 [formula-1]


That is, (i) is true for n = k + 1.

So, according to the mathematical induction for all n ( (, (i) is true.

( For any m, n ( (, am.an = am+n
eq \o((,c) 
(i) 
m ( 0 and  n ( 0


Let,  n  = – k  where k ( (

and m ( (

am . an 
= am.a– k
[substitution]



= am.  eq \f(1,ak)    eq \b\bc\[( a(n = \f(1,an)) 


= 
[image: image122.wmf]k

m

a

a

 = am –  k 



But, 
[image: image123.wmf]m

k

a

1

-

= a– (k – m) = am– k
 eq \b\bc\[(( a(n = \f(1,an))  

( For all cases am. an = am – k = am + (– k) 



= am + n [putting the value] (Shown)

(ii) 
m ( 0 and n ( 0

Let, m = – p, n = – q where p, q ( (
am.an  
= a– p.a – q


=  eq \f(1,ap).\f(1,aq) 
 eq \b\bc\[(( a(n = \f(1,an)) 

=  eq \f(1,ap+q)   [(  am ( an = am + n]


= a((p+q) = a– p – q 


= a(p+((q)


= a m + n   [putting the value of p and q] 
(Shown)
eq \o(((((((,Question(8)  eq \b(\f(pa,pb) ) \s\up6(a2 + ab + b2) ,  eq \b(\f(pb,pc) ) \s\up6(b2 + bc + c2), 

 eq \b(\f(pc,pa) ) \s\up6(c2 + ca + a2),  eq \b\bc\{(\f(p(x+y)2,pxy))\s\up11(x ( y),  eq \b\bc\{(\f(p(y+z)2,pyz))\s\up11(y ( z) and  eq \b\bc\{(\f(p(z+x)2,pzx))\s\up11(x ( z) are six expressions.
( Activity; page-189
a. 
Simplify the 1st and 4th expressions.
2 
b.   Simplify  eq \b( \f(pa,pb) )\s\up7(a2 + ab + b2) ( eq \b( \f(pb,pc) )\s\up7(b2 + bc + c2) 



( eq \b( \f(pc,pa) )\s\up7(c2 + ca + a2)
4
c. 
Show that,  eq \b\bc\{(\f(p(y+z)2,pyz))\s\up11(y ( z) ( eq \b\bc\{(\f(p(x+y)2,pxy))\s\up11(x ( y) ( eq \b\bc\{(\f(p(z+x)2,pzx))\s\up11(x ( z) 


=  eq \b(\f(pa,pb) )\s\up7(a2 + ab + b2) ( eq \b(\f(pb,pc) )\s\up7(b2 + bc + c2) (  eq \b(\f(pc,pa) )\s\up7(c2 + ca + a2)
4 
Solution to the question no. 8
eq \o((,a) 
1st expression =   eq \b(\f(pa,pb) ) \s\up6(a2 + ab + b2)


= (pa ( b)  eq \s\up6(a2 + ab + b2)


= p(a ( b)  eq \s\up6(a2 + ab + b2)


= pa3 ( b3  (Ans.)


 and 4th expression =  eq \b\bc\{(\f(p(x+y)2,pxy))\s\up11(x ( y)


= (px2 + y2 + 2xy ( xy)x ( y


= p(x2 + xy + y2) (x ( y)


= px3 ( y3  (Ans.)
eq \o((,b) 
Given expression,  eq \b(\f(pa,pb))\s\up10(a2 + ab + b2 )(  eq \b(\f(pb,pc ))\s\up10(b2 + bc + c2)
(  eq \b(\f(pc,pa ))\s\up10(c2+ca+a2)

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

= pa3(b3 ( pb3 ( c3 ( pc3 ( a3

= pa3 ( b3 + b3 ( c3 + c3 ( a3

= p0  =1 
eq \o((,c) 
From ‘b’ we get, R.S. = 1

Again, L.S. = eq \b\bc\{(\f(p(y+z)2,pyz))\s\up9(y ( z) ( eq \b\bc\{(\f(p(x+y)2,pxy)) \s\up11(x ( y) ( eq \b\bc\{(\f(p(z+x)2,pzx))\s\up11(x ( z)


= (Py2+2yz+z2( yz)y(z ( (px2 + 2xy + y2 ( xy)x(y 

(  eq \b(\f(p z2 + 2zx + x2,pzx))x ( z  [From ‘a’]


= p(y2+2yz+z2(yz)(y(z) ( p(x(y)(x2+xy+y2) ( p(z2+2zx+x2(zx)(x(z)


= py3(z3 ( px3(y3 ( px3(z3


= py3(z3 ( px3(y3 ( p((x3(z3)


= py3(z3 ( px3(y3 ( pz3(x3


= py3(z3+x3(y3+z3(x3 = p0 = 1



( L.S. = R.S. [From ‘b’] (Shown)
eq \o(((((((,Question(9) Some exponential expressions and ay1(p, by1(q, cy1(r and ay1(p = by1(q = cy1(r = x.


( Activity; page-189
a. 
Express the values of a, b and c in terms of x and y.
2 
b. 
Find the value of aq(r ( br(p ( cp(q.
4 

c. 
Show that,   eq \b(\f(pa,pb) ) \s\up6(a2 + ab + b2) (  eq \b(\f(pb,pc) ) \s\up6(b2 + bc + c2)

(  eq \b(\f(pc,pa)) \s\up6(c2 + ca + a2) = aq(r ( br(p ( cp(q
4 
Solution to the question no. 9
eq \o((,a)  Given, ay1(p = by1(q = cy1(r = x


( ay1(p = x


or, a =  eq \f(x,y1(p)

( a = xyp(1

Again, by1(q = x


or, b =  eq \f(x,y1(q) = xyq(1

and, cy1(r = x


or, c =  eq \f(x, y1(r) = xyr(1

( a = xyp(1, b = xyq(1, c = xyr(1 

eq \o((,b)  From ‘a’ we get, a = xyp(1, b = xyq(1 and c = xy r(1

( aq(r .br(p.cp(q  = (xyp(1)q(r.(xyq(1)r(p.(xy r(1)p(q
= xq(ry(p(1)(q(r).xr(py(q(1)(r(p).xp(qy(r(1)(p(q)
=  xq – r + r – p + p – q.ypq ( pr ( q + r + qr ( pq ( r + p + pr ( qr ( p + q

= x0.y0

= 1 ( 1 = 1 

eq \o((,c) 
From ‘b’ we get, R.S. = aq(r ( br(p ( cp ( q = 1

L.S.=  eq \b(\f(pa,pb ) )\s\up10(a2 + ab + b2 )(  eq \b(\f(pb,pc ) )\s\up10(b2 + bc + c2)(  eq \b(\f(pc,pa ) )\s\up10(c2+ca+a2)

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


= pa3(b3 ( pb3 ( c3 ( pc3 ( a3


= pa3 ( b3 + b3 ( c3 + c3 ( a3


= p0 =1 



= R.S.
( eq \b(\f(pa,pb)) \s\up6(a2 + ab + b2)( eq \b(\f(pb,pc ) )\s\up10(b2 + bc + c2)( eq \b(\f(pc,pa)) \s\up6(c2 + ca + a2)
= aq(r ( br(p ( cp(q    (Shown)
eq \o(((((((,Question(10) 4x ( 3 eq \s\up6(x ( \f(1,2)) = 3 eq \s\up6(x + \f(1,2)) ( 22x(1 is an exponential equation.
( Activity; page-189
a. 
Express the equation in the form of 22x.a = 3x. b where a and b are constants.
2 
b. 
Solve the equation.
4 

c. 
Verify the exactness of the equation and show that,  4x ( 3 eq \s\up6(x + \f(1,2)) ( 3 eq \s\up6(x + \f(1,2)) ( 22x(1
4 
Solution to the question no. 10
eq \o((,a) 
  4x ( 3eq \s\up6(x ( \f(1,2)) = 3eq \s\up6(x + \f(1,2)) ( 22x(1

or, 22x + 22x ( 1 = 3eq \s\up6(x + \f(1,2)) + 3eq \s\up6(x ( \f(1,2))

or, 22x + 22x. 2( 1 = 3x.3eq \s\up6(\f(1,2)) + 3x.3eq \s\up6(( \f(1,2))

or,  22x  eq \b(1 + \f(1,2)) = 3x  eq \b(\r(3) + \f(1,\r(3)))

or,  22x  eq \b(\f(3,2)) = 3x eq \b(\f(3 + 1,\r(3))) 


or,  22x  eq \b(\f(3,2)) = 3x eq \b(\f(4,\r(3))) 


The required form is 22x.a = 3x.b, 


where a =  eq \f(3,2) and b =  eq \f(4,\r(3)) 

eq \o((,b) 
From ‘a’ we get, 22x  eq \b(\f(3,2)) = 3x.  eq \f(4,\r(3))

or,  22x ( 1. 3 = 3eq \s\up6(x ( \f(1,2)) .4


or,  22x ( 1. 3 = 3eq \s\up6(x ( \f(1,2)) . 22

or,  22x ( 1– 2 = 3eq \s\up6(x ( \f(1,2) ( 1)

or,  22x ( 3 = 3eq \s\up6(x ( \f(3,2))

or,  22x ( 3 = 3eq \s\up6(\f(2x ( 3,2))

or,  22x ( 3 = ( eq \r(3))2x ( 3

or,   eq \b(\f(2,\r(3)))2x ( 3 = 1


or,   eq \b(\f(2,\r(3)))2x ( 3 =  eq \b(\f(2,\r(3)))0 

or,  2x ( 3 = 0


( x =  eq \f(3,2)

( The required solution, x =  eq \f(3,2)
eq \o((,c) 
From ‘b’ we get, x =  eq \f(3,2)

Thus, L.S. = 4 eq \s\up6(\f(3,2)) ( 3 eq \s\up6(\f(3,2))  eq \s\up6(( \f(1,2)) = 4.4 eq \s\up6(\f(1,2)) ( 3 eq \s\up6(\f(3 ( 1,2))


= 4. eq \r(4) ( 3 eq \s\up6(\f(2,2)) = 4.2 ( 3 = 8 ( 3 = 5


R.S.= 3 eq \s\up6(\f(3,2))

 eq \s\up6(+\f(1,2)) ( 2 eq \s\up6(2.\f(3,2)  (1)

= 3 eq \s\up6(\f(3+1,2)) ( 23(1 = 3 eq \s\up6(\f(4,2)) ( 22

= 32 ( 22 = 9 ( 4 = 5


(The equation is true for x =  eq \f(3,2).

Again, for x =  eq \f(3,2),

4x ( 3 eq \s\up6(x + \f(1,2)) = 4 eq \s\up6(\f(3,2)) ( 3 eq \s\up6(\f(3,2))  eq \s\up6(+ \f(1,2))  = 4.4 eq \s\up6(\f(1,2)) ( 3 eq \s\up6(\f(3 + 1,2)) 



= 4. eq \r(4) ( 3 eq \s\up6(\f(4,2))


= 4.2 ( 32  = 8 ( 9 = – 1


and, 3 eq \s\up6(x + \f(1,2)) ( 22x(1 = 3 eq \s\up6(\f(3,2))  eq \s\up6(+ \f(1,2)) ( 2 eq \s\up6(2.\f(3,2)  (1) = 5

( 4x ( 3 eq \s\up6(x + \f(1,2)) ( 3 eq \s\up6(x + \f(1,2)) ( 22x(1 (Shown)
eq \o(((((((,Question(11)  eq \r(12,(a8) \r(a6) \r(a4)), [1 ( 1{1 ( (1 ( x3)(1}(1 ](1  are two expressions.
(Activity; page-189
a. 
What is the simplified value of the first expression?
2 
b. 
Show that, first expression ( second expression = ax3
4 

c. 
Find the value of 1st expression ( 2nd expression ( [x ( {x(1 + (a(1 ( x(1)}(1].
4 
Solution to the question no. 11
eq \o((,a)  eq \r(12,(a8)\r((a6) \r(a4))) =  eq \r(12,(a8) \r(a6.a2))  =  eq \r(12,(a8) \r(a8)) 


= eq \r(12,(a8) \r((a4)2)) = eq \r(12,a8. a4) = eq \r(12,a8+4) 


=  eq \r(12,a12) = (a12)eq \s\up5(\f(1,12))  = a


( The required simplified value = a
eq \o((,b) From ‘a’ we get,  eq \r(12,(a8) \r(a6) \r(a4)) = a


Thus, L.S. = 1st expression ( 2nd expression


=  eq \r(12,(a8) \r(a6) \r(a4)) ( [1 ( 1{1 ( (1 ( x3)(1}(1 ](1



= a ( [1 ( 1{1 ( (1 ( x3)(1}(1](1



= a (  eq \b\bc\[(1 ( 1 \b\bc\{(1 ( \f(1,1 ( x3))(1) (1


= a (  eq \b\bc\[(1 ( 1 \b\bc\{(\f(1 ( x3 ( 1,1 ( x3))(1) (1 


= a ( eq \b\bc\[(1 ( 1 \b\bc\{(\f((x3,1 ( x3))(1) (1 

= a ( eq \b\bc\[(1 ( \b(\f(1 ( x3,–  x3))) (1 

= a ( eq \b\bc\[(1 + \f(1 ( x3, x3)) (1 

= a ( eq \b\bc\[(\f(x3 + 1 ( x3,x3)) (1 

= a (  eq \b\bc\[(\f(1,x3))(1 

= ax3 = R.S.


( 1st expression ( 2nd expression= ax3  (Shown)
eq \o((,c) Here, 1st expression ( 2nd expression (  

[x ( {x(1 + (a(1 ( x)(1}(1]


= ax3 (  eq \b\bc\[(x ( \b\bc\{(\f(1,x) + \b(\f(1,a) ( x)(1)(1) [from ‘b’]

= ax3 (  eq \b\bc\[(x ( \b\bc\{(\f(1,x) + \b(\f(1 ( ax,a))(1)(1) 

= ax3 (  eq \b\bc\[(x ( \b\bc\{(\f(1,x) + \f(a,1 ( ax))(1) 

= ax3 (  eq \b\bc\[(x ( \b\bc\{(\f(1 ( ax + ax,x (1 ( ax)))(1) 

= ax3 (  eq \b\bc\[(x ( \b\bc\{(\f(1,x ( ax2))(1) 

= ax3 ( [x ( {x ( ax2}]


= ax3 ( [x ( x + ax2]


= ax3 ( ax2

=  eq \f(ax3,ax2) = x   (Ans.)

eq \o(((((((,Question(12) If am. an = (am)n and m , n ( 0, then



(Activity; page-189
a. 
show that, m + n ( mn = 0
2 
b. 
prove that, m (n ( 2) + n(m ( 2) = 0
4 

c. 
show that, the equation m(n ( 2) + n (m ( 2) = 0 is true if and only if m = n = 2.
4 
Solution to the question no. 12
eq \o((,a) 
Given, am.an = (am)n


or, am+n = amn


(  m + n  – mn = 0 (Shown)
eq \o((,b) L.S.
= m(n ( 2) + n(m ( 2)



= mn ( 2m + mn ( 2n



= 2mn ( 2(m + n)



= 2mn ( 2mn    [( m + n = mn]



= 0 = R.S.

( m(n ( 2) + n(m ( 2) = 0 (Proved)
eq \o((,c)
From ‘b’ we get, m(n ( 2) + n (m ( 2) = 0


                L.S.= m (n ( 2) + n (m ( 2)



= mn ( 2m + mn ( 2n



= n.n ( 2n + n.n ( 2n [putting m = n]


= n2 ( 2n + n2 ( 2n



= 2n2 ( 4n



= 2n (n ( 2)

(The value of 2n (n ( 2) will be zero when 2n (n ( 2) = 0.


or, n ( 2 = 0  [( 2n ( 0]


or, n = 2

That is, if m = n = 2, the equation is true.

( The equation m (n ( 2) + n(m ( 2) = 0 is true if and only if m = n = 2. (Shown)




[image: image124.wmf] 
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eq \o(((((((,Question(13)  eq \f(1, 1 + a–m bn + a–m cp) ,  eq \f(1,1 + b–n cp + b–n am)  and  eq \f(1, 1 + c–p am + c–p bn)  are three exponential expressions

[Laxmipur Adrsa Samad Govt. High School, Laxmipur]
a. 
Simplify the first expression.
2 
b. 
Find the sum of the three expressions.
4 

c. 
Show that, the sum obtained from ‘b’ is equal to the simplified value of the expression 


 eq \f(1, 1 + ay-z + ay-x ) +  eq \f(1, 1 + az-x + az-y )  +  eq \f(1, 1 + ax-y + ax-z ) .
4
Solution to the question no. 13
eq \o((,a) 1st expression =  eq \f(1, 1 + a–m bn + a–mcp) 
=  eq \f(1, 1 + \f(bn, am) + \f(cp, am))   

=  eq \f(1, \f(am + bn + cp, am)) 
= 1 (  eq \f(am , am + bn + cp)  

=  eq \f(am, am + bn + cp)  (Ans.)
eq \o((,b) Sum of three expressions =  eq \f(1,1 + a –mbn + a–mcp) 
+  eq \f(1, 1 + b–ncp + b–nam)  +  eq \f(1, 1 + c–pam + c–p bn) 
From ‘a’ we get,  eq \f(1, 1 + a–m bn + a–m cp)  =  eq \f(am ,am + bn + cP)  

Similarly,   eq \f(1, 1 + b–n cp + b–n am ) =  eq \f(bn , bn + cp + am)  



=  eq \f(bn , am + bn + cP) 
and  eq \f(1, 1 + c–pam + c– p bn)  =  eq \f(cp, cp + am + bn)  =  eq \f(cp , am + bn + cp) 
( Sum of the expressions 


=   eq \f(am , am + bn + cp)  +  eq \f(bn, am + bn + cp)  +  eq \f(cp, am + bn + cP) 

=  eq \f(am + bn + cp, am + bn + cp)   = 1 (Ans.)
eq \o((,c)  eq \f(1,1 + ay–z + a y –x)  +  eq \f(1, 1 + az –x + a z –y)  +  eq \f(1, 1 + ax–y + ax–z) 
1st term
=   eq \f(1, 1 + ay –z + ay–x) 


=  eq \f(1, 1 + ay. a –z + ay.a –x) 


=  eq \f(1, 1 + \f(ay, az) + \f(ay,ax)) 


=  eq \f(1, \f(az. ax + ay. ax + ay. az, az . ax)) 


=  eq \f(1, \f(az + x + ax+y + ay+z, az+x)) 


=  eq \f(az+x,az +x + a x+y + ay+z)  =  eq \f(az + x, ax + y+ ay+z + az+x)  
Similarly, 2nd term =  eq \f(1,1 + az–x + az –y)  =  eq \f(a x + y, ax+y + az+y + az +x) 
and, 3rd term =  eq \f(1, 1 + ax–y + ax –z)  


=  eq \f(ay+z, ay+z + ax+z + ay+x) 

=  eq \f(a y + z, ax + y + a y + z + az + x) 
( Value of the given expression 

=  eq \f(az + x, ax + y + ay + z + az+x)  +  eq \f(ax+y, ax+y + ay+z + az+x) +  eq \f(ay+z, ax+y + ay+z + az+x) 

=  eq \f(az+x + ax+y + ay+z,ax+y + ay+z + az+x) 
=  eq \f(ax+y + ay+z + az+x,a x + y + ay + z + az +x) 
= 1  

= The sum obtained from ‘b’ (Proved)

eq \o(((((((,Question(14)  eq \b\bc\{(\b(x \s\up7(\f(1,a))) \s\up7(\f(a2 – b2, a – b))) \s\up7(\f(a,a + b)) is an exponential expression
a.
Simplify the expression.
2
b. 
If the given expression = 2 eq \s\up7(\f(1,3)) + 2 eq \s\up7(\f(–1,3)) , show that


2x3 – 6x = 5.
4 

c. 
If the given expression = (a + b)  eq \s\up7(\f(1,3))  + (a – b)  eq \s\up7(\f(1,3)) and  a2 – b2 = c3, show that x3 – 3 cx –2a = 0 and for which values of a and c the equation obtained from ‘b’ and ‘c’ denote the same equation.
4 

Solution to the question no. 14
eq \o((,a)   eq \b\bc\{(\b(x \s\up7(\f(1,a))) \s\up7(\f(a2 – b2, a – b))) \s\up7(\f(a,a + b)) 

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

 eq \s\up7(\f(a2 – b2 , a – b))  (  eq \s\up7(\f(a, a + b)) 

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

 eq \s\up7(\f((a + b) (a – b) a, (a – b) (a + b))) 

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


= x  eq \s\up5(\f(1,a)) ( a 


= x1 


= x (Ans.)
eq \o((,b) From ‘a’, the simplified value of the given expression is x.
( x = 2  eq \s\up7(\f(1,3))  + 2 eq \s\up7(\f(–1,3)) 
or, x3 =  eq \b(2 \s\up7(\f(1,3)) + 2 \s\up7(\f(–1,3)))3 
or, x3 =  eq \b(2 \s\up7(\f(1,3)))3   +  eq \b(2 \s\up7(\f(( 1,3)))3 + 3.2 eq \s\up7(\f(1,3)) . 2 eq \s\up7(\f(–1,3)) 

 eq \b(2 \s\up7(\f(1,3)) + 2 \s\up7(\f(–1,3))) 
or, x3 = 2 + 2–1 + 3.2 eq \s\up7(\f(1,3)) –  eq \s\up7(\f(1,3))  ( x   eq \b\bc\[(( x = 2+ 2 eq \s\up7(\f(–1,3)) )

or, x3 = 2 +   eq \f(1,2)  + 3x.20
or, x3 =   eq \f(4 + 1, 2)  + 3x. 1

or, 2x3 = 5 + 6x

( 2x3 – 6x = 5 (Shown)
eq \o((,c) From ‘a’ we get, the simplified value of the given expression is x 

( x = (a + b) eq \s\up7(\f(1,3))  + (a – b) eq \s\up7(\f(1,3)) and a2 – b2 = c3
or, x3 =   eq \b\bc\{(  (a + b)+ (a – b) eq \s\up7(\f(1,3)) )3
 

or, x3 =  eq \b\bc\{((a + b)\s\up7(\f(1,3)))3 + \b\bc\{((a – b)\s\up7(\f(1,3)))3 + 3 (a + b) eq \s\up7(\f(1,3))  (a – b) eq \s\up7(\f(1,3))  

 eq \b\bc\{(  (a + b)+ (a – b) eq \s\up7(\f(1,3)) )

or, x3 = a + b  + a – b + 3 {(a + b)  eq \s\up7(\f(1,3)) (a –b)} eq \s\up7(\f(1,3)) .x

 eq \b\bc\[((x = (a + b)\s\up7(\f(1,3)) + (a – b)\s\up7(\f(1,3))) 
or, x3 = 2a + 3 (a2 – b2) eq \s\up7(\f(1,3)) x

or, x3 = 2a + 3.  (c3) eq \s\up7(\f(1,3)) .x

or, x3 = 2a + 3cx

or, x3 – 3 cx = 2a

or, 2x3 – 6cx = 4a [multiplying both sides by 2]

From ‘b’ we get 2x3 – 6x = 5

Now, the two equations denote the same equation if in both equation the coefficients of x3, x and the constant term are equal.
So, – 6c =  – 6
and  4a = 5

or, c = 1 
or, a =   eq \f(5,4) 
Ans. c = 1, a =   eq \f(5,4) 
eq \o(((((((,Question(15)  eq \b(a\s\up7(\f(1,3)) – b\s\up7(\f(1,3)))    eq \b(a+ a eq \s\up7(\f(1,3))  .b eq \s\up6(\f(1,3)) + b eq \s\up7(\f(2,3))  ) 
; a, b > 0 is an exponential expression



[Govt. Muslims High School, Chittagong]
a.
Simplify the expression after adding b with it.
2
b. 
If the square of the simplified value obtained from ‘a’ is – 2 + 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7((\f(2,3)) , show that, 3a3 + 9a – 8 = 0.
4 

c. 
If the simplified value obtained from ‘a’ is  equal to 1 + 3 eq \s\up7(\f(2,3)) +3 eq \s\up7(\f(1,3)) , show that a3 – 3a2 – 6a – 4 = 0 and eliminate a3 with the help of the equation obtained from ‘b’. 
4 

Solution to the question no. 15
eq \o((,a) 
After adding b, the given expression becomes, 

 eq \b(a\s\up7(\f(1,3)) – b\s\up7(\f(1,3)))    eq \b(a+ a eq \s\up7(\f(1,3)) . b eq \s\up6(\f(1,3)) + b eq \s\up7(\f(2,3)) )
 + b

=   eq \b(a\s\up7(\f(1,3)) – b\s\up7(\f(1,3)))   eq \b\lc\{(\b(a\s\up7(\f(1,3)))2)  + a eq \s\up7(\f(1,3)) . b eq \s\up7(\f(1,3))  +   eq \b\rc\}(\b(b \s\up7(\f(1,3)))2)  + b


=  eq \b(a\s\up7(\f(1,3)))3–  eq \b(b\s\up7(\f(1,3)))3 + b   eq \b\bc\[((a3 – b3 = (a – b) (a2 + ab + b2)) 

= a – b + b


= a  (Ans.)
eq \o((,b) The obtained value from ‘a’ is a.
( a2  = –2 + 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7(\f(–2,3)) 
or, a2 =  eq \b(3\s\up7(\f(1,3)))2 +  eq \b(3 \s\up7(– \f(1,3)))2  – 2.3 eq \s\up7(\f(1,3)) 3 eq \s\up7(\f(–1,3)) 
or, a2 =  eq \b(3\s\up7(\f(1,3)) – 3\s\up7(\f(–1,3)))2 

or, a = 3 eq \s\up7(\f(1,3))  – 3 eq \s\up7(\f(– 1,3))  
[taking square root]

or, a3 =  eq \b(3 \s\up7(\f(1,3)) – 3\s\up7(\f(–1,3)))3 

or, a3 =  eq \b(3\s\up7(\f(1,3)))3 –   eq \b(3\s\up7(\f(( 1,3)))3 – 3.3 eq \s\up7(\f(1,3)) .3 eq \s\up7(\f(–1,3))   eq \b(3\s\up7(\f(1,3)) – 3 \s\up7(\f(–1,3)))
or, a3 = 3 – 3–1 – 3.3 eq \s\up7(\f(1,3)) –  eq \s\up7(\f(1,3))  ( a    eq \b\bc\[(( a = 3 – 3 eq \s\up7(\f(–1,3)) )

or, a3 = 3 –   eq \f(1,3)  – 3.30.a

or, a3 = 3 –   eq \f(1,3)  – 3a

or, 3a3 = 9 – 1 – 9a

or, 3a3 + 9a – 8 = 0 (Shown)
eq \o((,c) From ‘a’, the simplified value of the given expression is a. 

( a = 1 + 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7(\f(1,3)) 
or, a – 1 = 3 eq \s\up7(\f(2,3)) + 3 eq \s\up7(\f(1,3)) 
or, (a – 1)3 =  eq \b(3\s\up7(\f(2,3)) + 3\s\up7(\f(1,3)))3
or,  (a –1)3 =   eq \b(3\s\up7(\f(2,3)))3 +  eq \b(3\s\up7(\f(1,3)))3 + 3.3 eq \s\up7(\f(2,3))  3. eq \s\up7(\f(1,3))   eq \b(3\s\up7(\f(2,3)) + 3\s\up7(\f(1,3)))
or, (a – 1)3 = 32 + 3 + 3.3 eq \s\up7(\f(2 +1,3)) . (a – 1) 

 eq \b\bc\[(( a ( 1 = 3 + 3 eq \s\up7(\f(1,3)) )

or, (a –1)3 = 9 + 3 + 3.3 (a –1)

or, a3 – 3a2 + 3a – 1 = 12 + 9 (a –1)

or, a3 – 3a2 + 3a –1 = 12 + 9a – 9

or, a3 – 3a2 + 3a –1 – 12 – 9a + 9 = 0

or, a3 – 3a2 – 6a – 4 = 0 .............(i) (Shown)
From ‘a’ we get, 3a3 + 9a – 8 = 0 .............. (ii)

Now, from (i) ( 3 – (ii) we get, 



3a3 – 9a2 – 18a – 12 = 0



3a3          +   9a (   8 = 0


(()
  (()
     (+)



      ( 9a2 – 27a  (  4 = 0  (Ans.)
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eq \o(((((((,Question(16)  eq \f((a2 – b–2)a (a – b–1) b – a, (b2 – a–2)b ( b + a–1)a – b) is an exponential expression,

a. 
(a2 – b–2)a = What ?
2

b.
 eq \f((a2 – b–2)a (a – b–1)b – a, (b + a–1)a – b) = what ?
4

c.
Find the simplified value of the given expression. 
4

Ans. a.  eq \b( a + \f(1,b))a  eq \b(a – \f(1,b))a  ; b.  eq \f(\b(\f(ab + 1, b))a \b(\f(ab – 1, b))b, \b(\f(ab + 1, a))a – b)  ;

c.   eq \b(\f(a,b))a + b

eq \o(((((((,Question (17) a = 2 eq \s\up6(\f(1,3)) + 2 eq \s\up6(– \f(1,3))  and b2 + 2 = 3 eq \s\up6(\f(2,3)) + 3 eq \s\up6(– \f(2,3))  , b > 0 are two exponential equations.

a. 
From the second equation, show that b = 3 eq \s\up7(\f(1,3)) – 3 eq \s\up7(( \f(1,3)).
2

b.
Prove that, 3b3 + 9b = 8
4

a. 
From the first equation, show that 2a3 – 6a = 5
4
eq \o(((((((,Question (18) Suppose ax = by = cz where, a ( b ( c.
[Matripith Govt. Girls High School, Chandpur]

a. 
If b = z and c = y, show that,  eq \b(\f(y,z))

 eq \s\up8(\f(y,z))  = y eq \s\up8(\f(y,z) (1) 
2 
b. 
If a, b and c are three consecutive positive integer numbers, show that   eq \f(1,x) +  eq \f(1,y)  =  eq \f(2,z) .
4 

c. 
If abc = 1, show that   eq \f(1,x) +  eq \f(1,y)  +  eq \f(1,z)  = 0 and  eq \f(1,x3) +  eq \f(1,y3) +  eq \f(1,z3)  =  eq \f(3,xyz) . 
4 

eq \o(((((((,Question(19) P = xa, Q = xb and R = xc
[Satkhira Government High School, Satkhira]
a. 
Show that, if  P ( Q ( R = x then a + b + c = 1
2 
b. 
Find the value of  eq \b(\f(P,Q))a2 + ab + b2  (  eq \b(\f(Q,R))b2 + bc + c2  


(  eq \b(\f(R,P))c2 + ca + a2 
4 

c. 
If a + b + c = 0, show that,


 eq \f(1,P + \f(1,Q) + 1) +  eq \f(1,R + \f(1,P) + 1) +  eq \f(1,Q + \f(1,R) + 1) = 1
4 

Ans. b. 1
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( 
Rational exponent: In the symbol am, a is called the base and m is called the exponent or index.

am is called the m power of a and is read as a to the power m .For example, In 34 the base is 3 and the exponent (index) is 4.

(
( denotes the set of real numbers
( denotes the set of natural numbers
( denotes the set of integers
( denotes the set of rational numbers
( 
Representation of mutual relationship among different sets of numbers



i.e.,  ( ( ( ( (( (

Set of irrational numbers (© = (\ (
( 
Laws of Exponents (Indices):


Law 1: For every a ( (, n ( (, a1 = a




       an + 1 = an·a

(
Law 2: For every a ( ( and m, n ( (, am . an = am + n .

Which is the fundamental law of Indices.
(
Law 3: a ( (, a ( 0 and m, n ( (,
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(
Law 4: a ( ( and m, n ( (, (am)n = amn

(
Law 5: a, b, ( (and n ( (, (a · b)n  = an · bn

(
Law 6: a ( 0, b ( 0 and m, n ( (, 


(i) am . an = am + n    


(ii)  eq \f(am,an) = am – n     


(iii) (am)n = amn


(iv) (ab)n = an . bn



(v)  eq \b(\f(a,b))n =  eq \f(an,bn) 
(
Law 7: If a > 0,  eq \r(n,a) > 0

(
Law 8: a(0 and n ( (, n ( 1, n is odd ,
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Law 9: if a ( 0, m ( ( and n ( (, n ( 1, 
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Law 10: If a ( 0 and 
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(
If ax = 1, where a > 0 and a ( 1 then x = 0
(
If ax = 1, where a > 0 and x ( 0 then a = 1
(
If ax = ay, where a > 0 and a ( 1 then x = y
(
 If ax = bx, where  eq \f(a,b) > 0 and x ( 0 then a = b
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John Napier (1550-1671), Scottish Mathematician, was interested in Astrology which helped him to contribute in Mathematics. He developed a special rule of counting large size numbers 


known as Logarithm which is the best and the easiest way ever.





In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.













































































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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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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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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Answer these questions yourself. See the super tips
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