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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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Algebraic Ratio and Proportion
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After reading this chapter, the students will be able to (

1.
explain algebraic ratio and proportion

2.
use different types of rules of transformation related to proportion

3.
describe successive proportion

4.
use ratio, Proportion, Successive Proportion in solving real lives problem
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1.
If the sides of two squares be a and b metres   respectively, what will be the ratio of their areas?


Solution: Length of side of 1st square = a metre


( Area of 1st square = a × a sq.metre = a2 sq.metre 


Length of side of 2nd square = b metre 


(Area of 2nd square=b × b sq.metre = b2 sq.metre 


Now,  eq \f(area of 1st square,area of 2nd square) =  eq \f(a2,b2) 

( Area of 1st square: Area of 2nd square = a2: b2 


Ans. a2: b2
2.
If the area of a circle is equal to the area of a 

      Square find the ratio of their perimeter.


Solution: Suppose, radius of the circle is r unit and length of the side of the square is x unit. 

We know, area of the circle= (r2 square unit 


 Area of the square= x2 square unit 


Therefore, according to the question, (r2 = x2 


 or, 
 eq \f(r2,x2) =  eq \f(1,() 

 or, 
 eq \f(r,x)  =  eq \f(1,\r(()) …...… (i)    


Again, perimeter of the circle = 2(r unit


 and perimeter of the square = 4x unit


(  eq \f(perimeter of the circle, perimeter of the square)  =  eq \f(2(r,4x) =  eq \f((r,2x) =  eq \f((,2) (  eq \f(r,x) 
=  eq \f((,2) (  eq \f(1,\r(())   [putting values from (i)]



=  eq \f(\r((),2) 

( Perimeter of the circle: perimeter of the   square



=  eq \r(() : 2 


Ans.  eq \r(() : 2
3.
If the ratio of two numbers is 3:4 and their L.C.M is 180, find the two numbers.


Solution:  Suppose, the numbers are 3x and 4x 

 [where x is the common factor ]


( L.C.M of 3x and 4x is = 3 × 4 × x = 12x 


According to the question, 12x = 180 




or, x =  eq \f(180,12)    ( x = 15 


( First number=3x = 3 × 15 = 45  and 



Second number= 4 × 15 = 60 


Ans. 45 and 60.
 4.
The ratio of absent and present students of a day in your class is 1:4 . Express the number in percentage of absent students in terms of total students.


Solution: Suppose, number of absent students = x 

      and number of present students = 4x  

[here x is positive proportional constant]

Total number of students = x + 4x = 5x 


(Absent students are in percentage of total students =  eq \f(number of absent students, total number of students) ( 100%


=  eq \f(x,5x) ( 100% = 20 %



Ans. 20 % 
 5.
An article is bought and sold at the loss of 28%. Find the ratio of cost price and selling price.


Solution:  Suppose, purchasing cost = 100 

( Selling price at 28% loss is = Tk.(100 – 28 ) = 72

(   eq \f(selling price, purchasing price) =  eq \f(72,100) =  eq \f(18,25) 

( selling price: cost price = 18 : 25

Ans. 18 : 25

6.
Sum of the ages of father and son is 70 years.7 years ago, the ratio of their ages were 5:2. What will the ratio of their ages be after 5 years.

Solution: 


7 years ago, ratio of ages of father and son was 5 : 2.


(  Let, 7 years ago, age of father was = 5x years


(   and     Ó       Ó    son  Ó   Ó         Ó   = 2x years

( Age of father at present = (5x + 7) years

      and Ó    son  Ó     Ó       = (2x + 7) years

According to question, 5x + 7 + 2x + 7 = 70


or, 7x + 14 = 70


or, 7x = 70 – 14


or, 7x = 56


or, x =  eq \f(56,7)

( x = 8


( Age of father will be after 5 years
= (5x + 7 + 5) years



= (5x + 12) years


= (5 ( 8 + 12) ,,


= (40 + 12)    ,,


= 52 years


 and age of son will be after 5 years =  (2x + 7 + 5) years 


= (2x + 12) years



= (2 ( 8 + 12) ,,


= (16 + 12) ,,


= 28 years


( The ratio of their ages will be after 5 years  = 52 : 28


                 =13 : 7


Ans. 13: 7
7.
If a: b = b: c, prove that,


(i)  eq \f(a,c) =  eq \f(a2 + b2,b2 + c2)

(ii) a2b2c2  eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3))  = a3 + b3 + c3  


(iii)   eq \f(abc(a + b + c)3,(ab + bc + ca)3) = 1


(iv) a – 2b + c =  eq \f((a – b)2,a)  =  eq \f((b – c)2,c) 

Solution:

(i) Let, 
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Alternative solution:

 Given, a : b = b : c 


or,
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         [squaring both sides]


or,
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 [ by componendo ]


or,
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[by alternendo]

or,
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or,
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(ii) Given, a : b = b : c




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


(
 b2 = ac



L.S. = a2 b2c2
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= c3 + 
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( a2 b2 c2
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= a3 + b3 + c3 (Proved)


(iii)
Given, a : b = b : c i.e, 
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Suppose,  eq \f(a,b) =  eq \f(b,c) = k




( b = ck 




a = bk = ck.k = ck2
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=  R.S. 
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(iv)
Given,



a : b = b : c i.e,
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Suppose, 
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( b = ck





a = bk = ck.k = ck2 



First quantity = a – 2b + c





  = ck2 – 2ck + c 





  = c(k2 – 2k + 1) 





  = c{(k)2 – 2 × k × 1 + (1)2}





  = c(k – 1)2 
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(  a – 2b + c = 
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8.
Solve :

(i)   eq \f(1 – \r(1 – x),1 + \r(1 – x))  =  eq \f(1,3) 


(ii)  eq \f(\r(a + x) + \r(a – x), \r(a + x) – \r(a – x))  = b


(iii)  eq \f(a + x – \r(a2 – x2),a + x + \r(a2 – x2)) =  eq \f(b,x) , 2a > b > 0  and x ( 0


(iv)  eq \f(\r(x – 1) + \r(x – 6), \r(x ( 1) – \r(x – 6)) = 5


(v)  eq \f(\r(ax + b) + \r(ax – b), \r(ax + b) – \r(ax – b)) = c


(vi) 81  eq \b(\f(1 – x,1 + x))3  =  eq \f(1 + x,1 – x)

Solution:
 
(i) 
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[by componendo and dividendo]


or,
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     [squaring both sides]

or,
 4(1 – x) = 1    [by cross multiplication]

or, 
4 – 4x = 1 


or,
 – 4x = 1 – 4 


or,
 – 4x = – 3 


( 
x =  eq \f(3,4) 

( Required solution x =  eq \f(3,4)  


(ii)  eq \f(\r(a + x) + \r(a ( x),\r(a + x) ( \r(a ( x)) = b

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


[by componendo and dividendo]

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

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

or,  eq \f((\r(a + x))2,(\r(a ( x))2) =  eq \f((b + 1)2,(b ( 1)2) 
[squaring both sides]

or,  eq \f(a + x,a ( x) =  eq \f(b2 + 2b + 1,b2 ( 2b + 1) 

or,  eq \f(a + x + a ( x,a + x ( a + x) =  eq \f(b2 + 2b + 1 + b2 ( 2b + 1,b2 + 2b + 1 ( b2 + 2b ( 1) 


[again by componendo and dividendo]


or,  eq \f(2a,2x) =  eq \f(2(b2 + 1),2.2b) 

or, x(b2 + 1) = 2ab


( x =  eq \f(2ab,b2 + 1) 

(
Required solution x =  eq \f(2ab,b2 + 1)  


(iii)   eq \f(a + x – \r(a2 – x2),a + x + \r(a2 – x2)) =  eq \f(b,x)

or,  eq \f(a + x – \r(a2 – x2) + a + x + \r(a2 – x2),a + x ( \r(a2 – x2) – a – x ( \r(a2 – x2)) =  eq \f(b  + x,b – x) 

 [by componendo and dividendo]


or,  eq \f(2 (a + x), – 2 \r(a2 – x2)) =  eq \f(b + x,b – x) 


or, (  eq \f(a + x, \r(a2 – x2)) =  eq \f(b + x,b – x)
or,  eq \b(( \f(a + x, \r(a2 – x2)))2 =  eq \b(\f(b + x,b – x))2 ; [Squaring both sides]


or,  eq \f((a + x)2, a2 – x2) =  eq \f((b + x)2, (b – x)2)

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

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

or,  eq \f(a + x + a – x,a + x – a + x) =  eq \f((b + x)2 + (b – x)2,(b + x)2 – (b – x)2)   [by componendo and dividendo]

or,  eq \f(2a,2x) =  eq \f(2(b2 + x2),4.b.x)
[using corollary]

or,  eq \f(a,x) =  eq \f(b2 + x2,2bx)

or,   eq \f(a,1) =   eq \f(b2 + x2,2b)  ; 
[multiplied by x]


or, b2 + x2 = 2ab


or, x2 = 2ab – b2

( x =  (  eq \r(2ab – b2)

( Required solution x = (  eq \r(2ab – b2)  


(iv)  eq \f(\r(x – 1) + \r(x – 6), \r(x – 1) – \r(x – 6)) = 5


or, 
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[ by componendo and dividendo]

or, 
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or,  eq \b(\f(\r(x–1),\r(x –6)))2 =  eq \b(\f(3,2))2  [squaring both sides]

or,  eq \f(\b(\r(x – 1))2,\b(\r(x –6))2 ) =   eq \f(9,4) 

or, 
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or, 9 (x – 6) = 4(x – 1) [by cross multiplication]

or, 9x – 54 = 4x – 4 


or, 9x – 4x = – 4 + 54 


or, 5x = 50 


or, x =
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(  Required solution x = 10  


(v) 
[image: image56.wmf]c

b

ax

b

ax

b

ax

b

ax

=

-

-

+

-

+

+




or,
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[by componendo and dividendo]


or,
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or,
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 or,   eq \b(\f(\r(ax + b),\r(ax –b)))2  =  eq \b(\f(c +1, c –1))2 [squaring both sides]



or,
 eq \f(\b(\r(ax + b))2,\b(\r(ax –b))2) =  eq \f((c + 1)2,(c – 1)2 )


or,
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or,
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[again by componendo and dividendo]


or,
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or,
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or, 
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or,
 2acx = b(c2 + 1) 
  [by cross multiplication]


or,
 x  =
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or, x  =
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( Required solution x =
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(vi) 
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or, 81 =  eq \f(1 + x,1 ( x)  (  eq \b(\f(1 + x,1 ( x))3 


or, (9)2 =  eq \b\bc\{(\b(\f(1 + x,1 ( x))2)2 


or, 
 eq \b(\f(1 + x,1 ( x))2 = 9   [taking square root]



or,
 eq \f(1 + x,1 ( x) = ( 3     [taking square root]
	
(
 eq \f(1 + x,1 ( x) = 3     

or, 
1+x = 3 – 3x


or,
4x = 2


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

or, 
1+x = – 3 + 3x


or,
2x = 4


(
x = 2



( Required solution x = 2 or  eq \f(1,2)  

9.
If  eq \f(a,b) =  eq \f(c,d) ,  show that,

(i)   eq \f(a2 + ab + b2,a2 – ab + b2) =  eq \f(c2 + cd + d2,c2 – cd + d2) 


(ii) eq \f(ac + bd,ac – bd) =  eq \f(c2 + d2,c2 – d2)

Solution : (i) Given, 
[image: image70.wmf]d
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Let,  eq \f(a,b) =  eq \f(c,d) = k 


( 
a = bk  and c = dk 


L.S. = 
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[image: image74.wmf])
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= 
[image: image75.wmf]1
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R.S. = 
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= 
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= 
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[image: image80.wmf]1
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 (Shown)


(ii) Given,   eq \f(a,b) =  eq \f(c,d)

Let,   eq \f(a,b) =  eq \f(c,d) = k


( c = dk


     a = bk


L.S. = eq \f(ac + bd,ac – bd)


=  eq \f(bk ( dk + bd,bk ( dk – bd)


=  eq \f(bdk2 + bd,bdk2 – bd)


=  eq \f(bd(k2 + 1),bd(k2 – 1))


=  eq \f(k2 + 1,k2 ( 1)

R.S. =  eq \f(c2 + d2,c2 – d2)


=  eq \f((dk)2 + d2,(dk)2 ( d2)


=  eq \f(d2k2  + d2,d2k2 – d2)


=  eq \f(d2(k2 + 1),d2 (k2 ( 1))


=  eq \f(k2 + 1,k2 – 1)

(  eq \f(ac + bd,ac ( bd) =  eq \f(c2 + d2,c2 ( d2) (Shown)
10. If  eq \f(a,b) =  eq \f(b,c) =  eq \f(c,d)  , show that, 

(i)    eq \f(a3 + b3,b3 + c3)  =  eq \f(b3 + c3,c3 + d3)

(ii) (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2
   

Solution : (i) Given, 
[image: image82.wmf]d

c

c

b

b

a

=

=



Let, 
[image: image83.wmf]d
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c = dk 



b = ck = dk.k = dk2


a = bk = dk2.k = dk3 


L.S.
=
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= 
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 (Shown)

(ii) Given, 
[image: image93.wmf]d
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Let,
[image: image94.wmf]d
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(
c = dk 



b = ck = dk.k = dk2


a = bk = dk2.k = dk3 


L.S. = (a2 + b2 + c2) (b2 + c2 + d2) 



= {(dk3)2 + (dk2)2 + (dk)2} {(dk2)2 + (dk)2 + d2}



= {d2 k6 + d2 k4 + d2 k2}{d2 k4 + d2k2 + d2} 



= d2k2(k4 + k2 + 1) × d2 (k4 + k2 + 1)



= d2 × d2 k2 (k4 + k2 + 1)2 



= d4k2(k4 + k2 + 1)2

R.S. = (ab + bc + cd)2 



= (dk3 × dk2 + dk2 × dk + dk × d)2 



= (d2k5 + d2k3 + d2k)2 



= {d2k(k4 + k2 + 1)}2 



= d4k2(k4 + k2 + 1)2 


( (a2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2 

(Shown)
11.
If
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Solution: Given,
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[by componendo and dividendo]
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Again, as
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[by componendo and dividendo]

(

[image: image106.wmf]b

a

b

a

3

b

2

x

b

2

x

-

+

=

-

+

  ... ... ... (ii)



Adding equation (i) and (ii) we get, 
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12.
If
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 , prove that

x3 –3mx2 + 3x – m = 0.

Solution: Given,
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or, 
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 [ by componendo and dividendo ]


or, 
[image: image118.wmf]3
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or, 
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or,  eq \b(\f(x + 1,x ( 1))3 =  eq \b(\f(\r(3,m + 1),\r(3,m ( 1))) 3 [ cubing both sides ]


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

or, 
[image: image120.wmf]1
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or, 
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 [Again by componendo and dividendo]


or, 
[image: image123.wmf]2
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or, 
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or, x3 + 3x = m + 3mx2  [by cross multiplication]


( x3 – 3mx2 + 3x – m = 0 
(Proved)

13. If  x =  eq \f(\r(2a + 3b) + \r(2a ( 3b),\r(2a + 3b) ( \r(2a ( 3b))   ,  show that, 


3bx2 – 4ax + 3b = 0. 

Solution: Given, 


x =  eq \f(\r(2a + 3b) + \r(2a ( 3b),\r(2a + 3b) ( \r(2a ( 3b)) 

or,
[image: image125.wmf]b
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 [by componendo and dividendo]


or, 
[image: image126.wmf]b
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or, 
[image: image127.wmf]b
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or,  eq \b(\f(x + 1,x ( 1))2 =  eq \b(\f(\r(2a + 3b),\r(2a ( 3b)))2  [Squaring both sides]


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

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

or,  eq \f((x + 1)2 + (x ( 1)2,(x + 1)2 ( (x ( 1)2) =  eq \f(2a + 3b + 2a ( 3b,2a + 3b ( 2a + 3b) 
 [Again by componendo and dividendo]


or, 
[image: image128.wmf]b
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 [( (a + b)2 + (a – b)2  =  2(a2 + b2)  and (a + b)2 – (a – b)2 = 4ab]


or, 
[image: image129.wmf]b
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or, 3b(x2 +1) = 4ax 
[ by cross multiplication ]


or, 3bx2 + 3b – 4ax = 0 


( 3bx2 – 4ax + 3b = 0  (Shown)
14. 
If 
[image: image130.wmf]2
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, prove that a, b, c are in ordered proportion.

Solution: Given, 
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or, 
[image: image132.wmf]2
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[ by alternendo ]


or, 
[image: image133.wmf]2
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or,  eq \f(b2 + c2 + 2bc ( b2 ( c2,b2 + c2) =  eq \f(a2 + b2 + 2ab ( a2 ( b2,a2 + b2) 
[by dividendo]

or,  eq \f(2bc,b2 + c2) =  eq \f(2ab,a2 + b2) 

or,  eq \f(c,b2 + c2) =   eq \f(a,a2 + b2)   [dividing both sides by 2b]

or, ab2 + ac2 = a2c + b2c


or, ac2 ( a2c = b2c ( ab2

or, ac(c ( a) = b2 (c ( a)


or, ac = b2

or,  eq \f(ac,bc) =  eq \f(b2,bc)  [dividing both sides by bc]

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

or, a t b = b t c


( a, b, c are in ordered proportion.
(Proved)

15.
If 
[image: image134.wmf]b
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Solution: Suppose, 
[image: image136.wmf]b

a

z

a

c

y

c

b

x

+

=

+

=

+

 = k


(  x = k (b +c), y = k(c + a), z = k (a + b) 


Now, y + z – x   = k(c + a) + k(a + b) – k(b + c) 


                          = k(c + a + a + b – b – c) = 2ak 


( 
[image: image137.wmf]k
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Again, z + x – y = k(a + b) + k(b + c) – k (c + a)

 

= k(a + b + b + c – c – a)



= 2bk 





( 
[image: image138.wmf]k
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Again, x + y – z  = k(b + c) + k(c + a) – k(a + b) 



= k(b + c + c + a – a – b ) 



= 2ck


 ( 
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As, 
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Each ratio is equal to  eq \f(1,2k) . 
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 (Proved)
16.
If 
[image: image144.wmf]c
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Solution: Suppose, 
[image: image146.wmf]c
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( bz – cy = ak ... ... ... (i) 


( cx – az = bk ... ... ... (ii) 


(
ay – bx = ck ... ... ... (iii) 


Now multiplying equations (i),(ii) and (iii) by a, b  and c respectively,


abz – acy = a2k


bcx – abz = b2k



acy – cbx = c2k 


0 = k(a2 + b2 + c2) [adding]    

( k = 0  [( As a, b, c  are constants, a2 + b2 + c2 ( 0]


Therefore, 
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or,
bz – cy = 0 
 or,
cx – az = 0 


 
or,
bz = cy 
 or,
cx = az 


( 
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From eqn. (iv) and (v) , 
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 (Proved)
17.
 If 
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  and 


a + b + c ( 0 , prove that a = b = c

Solution: Given,
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  and a + b + c ( 0 

or, 
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 EMBED Equation.2  

[ by dividendo]


or, 
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or, 
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 [multiplying by((l)]


or, 
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[by invertendo]

or,
[image: image158.wmf]b
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                                                         [by componendo]


or, 
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[Dividing by (a + b + c), where a + b + c ( 0]


or, c = a = b  [by invertendo]


( a = b = c  (Proved)
18.
If  eq \f(x,xa + yb + zc) =  eq \f(y,ya + zb + xc) =  eq \f(z,za + xb + yc) 

 and x + y + z ( 0 ,  show that, 


Each of the ratio =
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Solution: Given, 
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From rule of proportion we know, 


If
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( Given, each ratio will be equal to the following ratio, 


i.e, 
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[Adding numerators and denominators]

= 
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=   eq \f(1,a + b + c) 
(Shown)
19.
If (a + b + c)p = (b + c – a)q = (c + a – b)r 
= (a + b – c)s, then prove that  eq \f(1,q) +  eq \f(1,r) +  eq \f(1,s) =  eq \f(1,p) 

Solution : Suppose, 


(a + b + c) p = (b + c – a) q = (c + a – b)r  



= (a + b – c) s = k 


(
p (a + b + c) = k 


 or,
p = 
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Again, q (b + c – a) = k 


or,
q = 
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  and r (c + a – b) = k 


 or,
r = 
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Again, s (a + b – c) = k 


or,
s = 
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Adding equations (ii), (iii)  and (iv) we get,
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   (Proved)

20.
If lx = my = nz , then  show that,

  eq \f(x2,yz) +  eq \f(y2,zx) +  eq \f(z2,xy) =  eq \f(mn,l2) +  eq \f(nl,m2) +  eq \f(lm,n2) .

Solution : Suppose, lx = my = nz = k 


( x = 
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[putting values of x, y and z] 


= 
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= R.S.


(  eq \f(x2,yz) +  eq \f(y2,zx) +  eq \f(z2,xy) =  eq \f(mn,l2) +  eq \f(nl,m2) +  eq \f(lm,n2)  (Shown).
21.
If  eq \f(p,q) =  eq \f(a2,b2)  and  eq \f(a,b) =  eq \f(\r(a + q), \r(a – q)) , then  show that, 


 eq \f(p + q,a)  =  eq \f(p – q,q). 

Solution: Given,  eq \f(p,q) =  eq \f(a2,b2)

or,  eq \f(p + q,p – q) =  eq \f(a2 + b2,a2 – b2)  [componendo and dividendo] ............ (i)


Again,  eq \f(a,b) =  eq \f(\r(a + q), \r(a – q))

or,  eq \f(a2,b2) =  eq \f(a  + q,a – q) ; [squaring]


or,  eq \f(a2 + b2,a2 – b2) =  eq \f(a + q + a – q,a + q – a + q) ; [by componendo and         dividendo]


or, eq \f(a2 + b2,a2 – b2) =  eq \f(2a,2q) 


(  eq \f(a2 + b2,a2 ( b2) =  eq \f(a,q)...................... (ii)


We get from (i)  and (ii),



 eq \f(p + q,p – q) =  eq \f(a,q)

or,  eq \f(p + q,a)  =  eq \f(p – q,q)  (Shown).
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
If p, q, r the three ordered propotional terms, which of the following is correct? 

a p2 = qr
b q2 = pr


c pq = qr
d r2 = pq
eq \o((,b)
2.
Condition of the ratio is(

i.
x : y = y : x then,  x = y


ii.
x : y = m : n then,  (x + y) : y = (m + n) : n


iii.
x : y = z : p then, yz = xp

Which one is correct?  [R.B. 15]

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
3.
If a, b, c are ordered proportional  


i.
a : b :: b : c

ii.
a2 = bc 


iii.
b2 = ac 


Which one of the following is correct?  [Dj.B. 15]

a
i & ii
b
i & iii


c
ii & iii
d
i & iii
eq \o((,a)
4.
If  eq \f(x,y) =  eq \f(2,3) then,  eq \f(6x + y,3x + 2y) = ?   [Ch.B. 15]

a
 eq \f(4,5) 
b
 eq \f(14,15) 

c
 eq \f(5,4) 
d
 eq \f(20,13) 
eq \o((,c)
5.
An article is sold at the profit of 20%. What is the ratio of selling and buying?   [Ch.B. 15]

a
5 t 4
b
6 t 5


c
5 t 6
d
4 t 5
eq \o((,c)
6.
If a, b, c are ordered proportional then which one is correct?  [S.B. 15]

a
a2 = bc
b
b2 = ac


c
a = b = c
d
ab = bc
eq \o((,b)
7.
According to the aproperties of ratio and proportion( 


i.
If a t b = b t a then a = b

ii.
If a t b = c t d then ac = bd 


iii.
If a t b = 5 t 3 then a t 5 = b t 3 


Which one of the following is correct?  [J.B. 15]

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
8.
If x, y, z is ordered proportional, then which is correct?   [B.B. 15]

a
x2 = yz
b
y2 = zx


c
x2 = xy
d
x2 = y2z
eq \o((,b)
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9.
To distribute tk. 960 between two people in the ratio 7 : 5. What amount will get the 2nd people?

[Mirzapur Cadet-15]

a
560
b
500


c
400
d
160
eq \o((,c)
10.
If  eq \f(1,3) A =  eq \f(1,4) B =  eq \f(1,5) C, then A : B : C = ? [Mirzapur Cadet-15]

a
4 : 3 : 5
b
4 : 3 : 2


c
3 : 4 : 5
d
20 : 5 : 12
eq \o((,c)
11.
If a, b, c are ordered proportion which one is correct? [Mirzapur Cadet-15]

a
a2 = bc
b
b2 = ac


c
ab = bc
d
a = b = c
eq \o((,b)
12.
If a, b, c are ordered proportional, which one is correct of the followings? [Mymensingh Cadet-15]

a
a2 = bc
b
b2 = ac


c
ab = bc
d
a = b = c
eq \o((,b)
13.
If the ratio of two numbers is 5 : 7 and H.C.F is 4, what is the L.C.M of these two numbers?

[Mymensingh Cadet-15]

a
100
b
120


c
140
d
160
eq \o((,c)
14.
If a1 : b1 = 3 : 4, b1 : c1 = 6 : 7. What will be a1 : b1 : c1? [Rajshahi Cadet-15]

a
9 : 12 : 14
b
12 : 9 : 14 


c
14 : 12 : 9 
d
12 : 14 : 9 
eq \o((,a)
15.
Based on the following which conditions the system of equations(

a1x + b1y = c1 and a2x + b2y = c2 will be consistent and mutually independent? [Rajshahi Cadet-15]

a
 eq \f(a1,a2) =  eq \f(b1,b2) =  eq \f(c1,c2)
b
 eq \f(a1,a2) =  eq \f(b1,b2) (  eq \f(c1,c2) 


c
 eq \f(a1,a2) (  eq \f(b1,b2) 
d
 eq \f(a1,a2) =  eq \f(b1,b2) 
eq \o((,c)
16.
If x : y = 3 : 4 and y : z = 3 : 5 then x : y : z = ? [Pabna Cadet-15]

a
3 : 12 : 5
b
9 : 12 : 20


c
9 : 12 : 5
d
9 : 12 : 15
eq \o((,b)
17.
if  eq \f(a,b) =  eq \f(c,d) =  eq \f(e,f) =  eq \f(g,h) then each ratio will be equal to what? [Pabna Cadet-15]

a
 eq \f(a + c + e + g,b + d + f + h) 
b
 eq \f(b + d + f + h,a + c + e + g) 

c
 eq \f(aceg,bdfh) 
d
 eq \f(bdfh,aceg) 
eq \o((,a)
18.
A : B = 2 : 5 and B : C = 5 : 3 then A : B : C = ?

[Joypurhat Girls' Cadet-15]

a
10 : 15 : 25
b
10 : 25 : 15


c
25 : 15 : 10
d
15 : 25 : 10
eq \o((,b)
19.
Ratio of A : B : C is  eq \f(1,2) :  eq \f(1,8) :  eq \f(3,16) which one is the correct of the simple ratio of the three proportions? [Rangpur Cadet-15]

a
8 : 2 : 3
b
2 : 3 : 8 


c
3 : 2: 8 
d
16 : 2 : 3 
eq \o((,a)
20.
The ratio of ages of Arif and Akib is 5 : 3. Arif is 20 years old, how many years later the ratio of their ages will be 7 : 5? [Comilla Cadet-15]

a
5
b
6 


c
8 
d
10 
eq \o((,c)
21.
If  eq \f(a,b) =  eq \f(c,d) =  eq \f(e,f) =  eq \f(g,h) then each ratio will be equal to .........? [Comilla Cadet-15]

a
 eq \f(a + c + e + g,b + d + f + h)
b
 eq \f(b +d + f + g,a + c + e + g) 


c
 eq \f(aceg,bdfg) 
d
 eq \f(bdfg,aceg) 
eq \o((,a)
22.
The ratio of present ages of father and son is 7 : 2, if father's age is 35, what is the son's age? [Feni Girls' Cadet-15]

a
10
b
20


c
5
d
15
eq \o((,a)
23.
If the ratio of two numbers is 3 : 4 and their L.C.M. is 180, find the two numbers? 

[Feni Girls' Cadet-15]

a
10, 30
b
80, 40


c
60, 30
d
45, 60
eq \o((,d)
24.
If  eq \f(x,y) =  eq \f(2,3)  then what is the value of  eq \f(6x + y,3x + 2y) ?

[Faujdarhat Cadet-15]

a
5
b
6


c
 eq \f(5,4) 
d
3 : 4
eq \o((,c)
25.
If  eq \f(1,3) A =  eq \f(1,4) B =  eq \f(1,5) C then what is the value of A : B : C? [Faujdarhat Cadet-15]

a
4 : 3 : 5
b
4 : 3 : 2


c
3 : 4 : 5
d
20 : 5 : 12
eq \o((,c)
26.
If a : b = c : d = e : f = g : h, then which one is correct? [Jhenidah Cadet-15]

a
 eq \f(a,b) =  eq \f(a + c + e + g,b + d + f + h) 

b
 eq \f(e,f) =  eq \f(a + c + e + g,b + d + f + h) 

c
 eq \f(a,b) =  eq \f(c,d) =  eq \f(e,f) =  eq \f(g,h) =  eq \f(a + c + e + g,b + d + f + h) 

d
a, b & c


eq \o((,d)
27.
If a : b = 2 : 3 and b : c = 5 : 7, what will be a : b : c? [Barisal Cadet-15]

a
2 : 3 : 4
b
4 : 6 : 7


c
10 : 15 : 21
d
7 : 6 : 4
eq \o((,c)
28.
If a, b, c are ordered proportional, then which is right? 
[Mirzapur Cadet-14]



a
a = b = c
b
a t b  = b t c


c
a t b = c t b
d
a t b = a t c

eq \o((,b)
29.
Which one of the following is the ratio of the height and base of the triangle ABC, from the above figure? 
[Mymensingh Girls' Cadet-14]



a
 eq \f(2,5)
b
 eq \f(1,2)

c
 eq \f(4,5)
d
 eq \f(5,4)

eq \o((,a)
30.
a t b = 3 t 4, b t c = 6 t 7, a t b t c which one is correct? 
[Pabna Cadet-14]

a
7 t 12 t 14
b
3 t 6 t 7


c
4 t 6 t 7
d
9 t 12 t 14

eq \o((,d)
31.
If  eq \f(x,y) = \f(2,3), then  eq \f(6x + y,3x + 2y) = ?  
[Joypurhat Girls' Cadet-14]

a
5 t 2
b
5 t 4 


c
4 t 5
d
3 t 5

eq \o((,b) 

32.
Which one is the sub-duplicate ratio of x : y?



[Rangpur Cadet-14]

a
x : y
b
y : x


c
x2 : y2
d
√x : √y

eq \o((,d)
33.
The inverse ratio of x t y is.... 
 [Comilla Cadet-14] 


a
x2 t y2
b
x t y 


c
 eq \r(x) t  eq \r(y)
d
 eq \f(1,x) t \f(1,y) 

eq \o((,d)
34.
If x t y = 3 t 4 and y t z = 3 t 5 then x t y t z = ?



[Feni Girls' Cadet-14]

a
3 t 12 t 5
b
9 t 12 t 20


c
9 t 12 t 5
d
9 t 12 t 15

eq \o((,b)
35.
If  eq \f(a,b) =  eq \f(c,d) =  eq \f(e,f) =  eq \f(g,h) then each ratio will be equal to what?
[Feni Girls' Cadet-14]



a
 eq \f(a + c + e + g,b + d + f + h)
b
 eq \f(b + d + f + h,a + c + e + g)

c
 eq \f(aceg,bdfh)
d
 eq \f(bdfh,aceg)

eq \o((,a)
36.
If a, b, c, d are consequtive four terms of arithmetic series, Which one is correct?
[Faujdarhat Cadet-14]

a
b =  eq \f(c + d,2)
b
a =  eq \f(c + b,2)

c
c =  eq \f(b + d,2)
d
d =  eq \f(c + a,2)

eq \o((,c)
37.
If x t y = 3 t 4 and y t z = 3 t 5 then x t y t z = ?



[Sylhet Cadet-14] 


a
3 t 12 t 5
b
9 t 12 t 20


c
9 t 12 t 5
d
9 t 12 t 15

eq \o((,b)
38.
If  eq \f(a,b) =  eq \f(c,d)  =  eq \f(e,f)  =  eq \f(g,h)  then each ratio will be equal to what? 
[Sylhet Cadet-14]

a
 eq \f(a + c + e + g,b + d + f + h) 
b
 eq \f(b + d + f + h,a + c + e + g) 

c
 eq \f(aceg,bdfh) 
d
 eq \f(bdfh,aceg) 

eq \o((,a)
39.
If x t y = 2 t 3, then (6x + y) t (3x + 2y) = ?
[Jhenidah Cadet-14]

a
5 t 1
b
6 t 1 


c
3 t 4
d
5 t 4 

eq \o((,d)
40.
If a, b and c are ordered proportional,  eq \f(a2 + b2,b2 + c2) = ? 



[Jhenidah Cadet-14] 


a
ac
b
 eq \f(a,c) 


c
 eq \f(c,a)
d
a + c 

eq \o((,b)
41.
If a t b = 2 t 3 and b t c = 6 t 7, what will be a t b t c?  
[Barisal Cadet-14]

a
2 t 3 t 4
b
4 t 6 t 7 


c
6 t 3 t 4
d
7 t 6 t 4

eq \o((,b)
42.
Given that [Faujdarhat Cadet-15]

i.
If x : y = y : z then xz = y2.


ii.
If  eq \f(a,b) =  eq \f(p,q)  then  eq \f(a + b,a) =  eq \f(p + q,p) 

iii.
If a : b = x : y, then ax = by


Which of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
43.
i.
If  eq \f(x,y) =  eq \f(m,n) , then  eq \f(x + y,x ( y) =  eq \f(m + n,m ( n) 

ii.
5 : 9 is proportion to 50m : 90m.


iii.
The compound ratio of 5 : 4 and 8 : 1 is 40 : 4  [Jhenidah Cadet-15]

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
44.
If x t y = 2 t 1, y t z = 2 t 1 then  
[Joypurhat Girls' Cadet-14]

i.
x t y t z = 4 t 2 t 1


ii.
x, y, z are ordered proportional  


iii.
z t x = 1 t 4  


Which one is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii

eq \o((,d)
45.
i.
All the four quantities need not to be of same kind in proportion.


ii.
The ratio areas of two triangles is equal to the ratio of their bases  


iii.
If a/b = c/d = e/f, value of each ratio is  eq \f(a + c + e,b + d + f) 


Which one is correct? 
[Joypurhat Girls' Cadet-14]

a
i and iii
b
i and ii


c
ii and iii
d
i, ii and iii

eq \o((,a)
46.
If  eq \f(x,y + z) = \f(y,z + x) = \f(z,x + y), then  
[Joypurhat Girls' Cadet-14]

i.
value of each ratio is –1

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


iii.
 eq \f(x2,(y + z)2) = \f(y2,(z + x)2) = \f(z2,(x + y)2) = \f(–3,2)  


Which one is correct?

a
i and iii
b
i and ii


c
ii and iii
d
i, ii and iii

eq \o((,b)
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	((( 11.1 Ratio( Text book Page-177


(
Ratio is a fraction. It has no unit. 

(
The ratio of two quantities p and q is written as p : q =  eq \f(p,q) The quantities p and q are to be of same kind and same unit. P is called antecedent and q is called subsequent of the ratio. 

47.
Which is the subsequent of the ratio 4.6: 2.5?  (easy)

a
6.2
b
5.2
c
4.6
d
2.5
eq \o((,d)
48.
Which of the following is the example of similar ratio?  (easy)

a
2 : 3


b
1 : 2


c
8 : 8


d
4 : 2


eq \o((,c)
49.
Which of the following is the ratio obtained from 8 : 27 taking cubic root ?  (easy)

a
2  : 3
b
4 : 9
c
64 : 27
d
3 : 2
eq \o((,a)
50.
If the lengths of the sides of two square regions are m meters and n meters, what is the ratio of the areas of the two squares?  (easy) 

a
m : n
b
m2 : n2
c
m3 : n3
d
 eq \r(m) :  eq \r(n) 
eq \o((,b)
51.
If the ratio of the areas of two square regions is 25 : 36, what is the ratio of their lengths ?  (easy)

a
1 : 2
b
2 : 3
c
5 : 6
d
10 : 14
eq \o((,c)
52.
If the ratio of the radii of two circles is 1 : 3, what is the ratio of their areas? (medium)

a
1 : 4
b
4 : 1


c
1 : 9
d
9 : 1
eq \o((,c)
53.
If the ratio of the measurements of two supplementary angles is 3:7, what is the largest angle?  (medium) 


a
121(
b
124(

c
126(
d
139(
eq \o((,c)
54.
What is the ratio of the circumference and the diameter of a circle?  (easy)

a
( : 1
b
2( : 1


c
(2 : 1
d
(3 : 1
eq \o((,a)
55.
If the side of a square region is increased by four times, what times will the area be increased?   (easy) 


a
2
b
4


c
8
d
16
eq \o((,d)
56.
If the radius of a circle is increased by  eq \f(1,4)  times, what times will the area be increased?  (easy)

a
 eq \f(1,16) 
b
4
c
16
d
32
eq \o((,a)
57.
If the area of a circle is increased by 25 times, what times will the radius be increased? (medium)

a
5
b
10
c
50
d
625
eq \o((,a)
58.
The ratio of sand and cement for the construction of a house is 3: 1. If the quantity of cement is increased by one and a half times, what will be the quantity of sand?  (easy)

a
1.5
b
3
c
4.5
d
9
eq \o((,c)
59.
Rony and Rana take a contract of a work for Tk. 160. If Rony got Tk. 60, what is the ratio of their wages? (medium)

a
2 : 3
b
3 : 5
c
5 : 3
d
6 : 12
eq \o((,b)
60.
If the length of floor of a house is 6.3 m and the breadth is 5.4 m, what is the ratio of the length and the breadth?
(medium)

a
7 : 6
b
6 : 7
c
3 : 4
d
9 : 7
eq \o((,a)
61.
If 10% of x is equal to 20% of y, what is the value of x : y ? (hard) 

a
1 : 2
b
2 : 1
c
5 : 1
d
10 : 1
eq \o((,b)
62.
The ratio of milk and water in a pot is 5 : 2. If the quantity of milk is 6 liters more than the water then what is the quantity of water in litre? (medium)



a
4
b
6 


c
10
d
14
eq \o((,a)
63.
 What is the ratio of the diagonal and perimeter of a square region? (medium) 


a
1 : 2 eq \r(2)
b
1 :  eq \r(2)

c
1 : 2
d
1 : 4
eq \o((,a)
64.
If a circle with radius 3 cm is inscribed in a square (






i.
the length of side of the square is  6 cm.

ii.
the area of the circle is 36(.

iii.
the ratio of the areas of the circle and the square is ( : 4.

Which of the following is correct? (hard)



a
i and ii


b
i and iii


c
ii and iii


d
i, ii and iii

eq \o((,b)
65.
If the ratio of the ages of father and son is 7 : 2 and the present age of father is 35 years, what is the present age of son? (medium)

a
5
b
10
c
15
d
16
eq \o((,b)

Answer to the questions (20-22) using the following information:


The ratio of the speeds of an aeroplane and an electronic train is 5.2: 2.5.
66.
Which of the following is the simple ratio the speeds?  (easy)

a
2 : 52
b
5 : 52
c
52 : 25
d
52 : 5
eq \o((,c)
67.
Which of the following is the antecedent if the simple ratio is been doubled?  (easy)

a
5
b
10
c
25
d
104
eq \o((,d)
68.
What times will be the speed of the aeroplane than the train?  (medium)

a
2.04
b
2.08
c
2.8
d
3.8
eq \o((,b)

Answer to the questions (23(25)using the following information:


A square is inscribed in a circle with radius 5cm.
69.
What is the length of side of the square in cm? (medium)

a
5
b
5 eq \r(2) 
c
10
d
10 eq \r(2) 
eq \o((,b)
70.
What is the area of the square in sq. cm?  (easy)

a
25
b
50
c
100
d
125
eq \o((,b)
71.
What is the ratio of the areas of the circle and the square ?  (easy)

a
( : 2
b
(2 : 2
c
( : 4
d
( : 8
eq \o((,a)
	((( 11.2 Proportion( Text book Page-177


(
If four quantities are such that the ratio of first and second quantities is equal to the ratio of third and fourth quantities, those four quantities form a proportion.

(
The four quantities of proportion need not to be of same kinds. The two quantities of the ratio are to be of the same kind only.

(
By ordered proportional of a, b, c it is meant that a : b = b : c.

(
a,b,c will be ordered proportional if and only if b2 = ac .  

72.
Which of the following is the proportional term ? (medium)  

a
1 : 2 = 3 : 4

b
2 : 5 = 6 : 15

c
4 : 6 = 9 : 4

d
10 : 5 = 5 : 10
eq \o((,b)
73.
If the values of A, B, C and D are 10, 25, 20 and 50 respectively, which of the following is the condition to be proportional? (hard)

a
A : C = B : D
b
B : A = C : D


c
A : B = D : C
d
A : D = B : C
eq \o((,a)
74.
If  eq \f(1,5)  :  eq \f(1,x) = \f(1,x)  :  eq \f(1,1.25) , what is the value of x? (hard)

a
1.25
b
1.5
c
2.5
d
2.25
eq \o((,c)
75.
If x : y = 5 : 6 , what is the value of  6x : 5y ?

(medium) 

a
eq \f(1,6) 
b
eq \f(3,5)
c
eq \f(5,6) 
d
1
eq \o((,d)
76.
If 5: 8 = 15: x, which of the following is the value of x? (medium)


a
24
b
40
c
75
d
120
eq \o((,a)
77.
If 1: 2:: 6: 5, what is the third proportional? (medium)

a
2
b
5
c
6
d
15
eq \o((,b)
78.
If 1 : 2 : : 3 : 4 , which of the following is its midproportional ? (medium)

a
2
b
3
c
4
d
6
eq \o((,d)
79.
If x : y = 5 : 6 , what is the value of  3x : 5y ? (medium)

a
15 : 35
b
35 : 15
c
1 : 2
d
2 : 1
eq \o((,c)
80.
Which of the following is the fourth proportional of 6, 8 and 9?  (easy) 

a
3
b
4
c
12
d
24
eq \o((,c)
81.
Which of the following is the fourth proportional of 2, 4 eq \f(1,4) , 2 ?  (medium)

a
2 eq \f(1,8) 
b
3 eq \f(1,4) 
c
3 eq \f(1,8) 
d
4 eq \f(1,4) 
eq \o((,d)
82.
What is the value of b if 5.7 : 7.5 is expresse as b : 1?  (easy)

a
0.76
b
1.32


c
1.5
d
3
eq \o((,a)
83.
If a =  eq \r(81), b =  eq \r(4), c =  eq \r(64), what is the value of a : b : c?  (easy)

a
9 : 2 : 8


b
8 : 9 : 2


c
2 : 8 : 9


d
18 : 2 : 8


eq \o((,a)
84.
If a, b, c are ordered proportional, what is the value of  eq \f(a2 + b2,b2 + c2) ? (medium)

a
ac
b
 eq \f(a,c) 

c
 eq \f(c,a) 
d
a + c
eq \o((,b)
85.
If x : y = 9 : 3 ( 


i.
it can be expressed as   eq \f(x,y) = 3.

ii.
these will be proportional for x = 3 and y = 1.

iii.
these will be ordered proportional for x = 1 and y = 3.

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((,a)
86.
 If a : b = x : y ( [B K G C Govt. Girls High School, Sylhet]

i.
b : a = y : x


ii.
a : x = b : y


iii.
ay = bx


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)
87.
If the ratios of the areas and the bases of two triangles of equal height are 30 : 42 and 5 : 7 (



i.
the ratio of the two areas are equal to the ratio of the two bases.

ii.
these are proportional.

iii.
these can be expressed as ordered proportional.

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)
88.
If a : b = c : d = e : f ( 


i.
 eq \f(a ( b,b) =  eq \f(c ( d,d) =  eq \f(e ( f,f) 

ii.
 eq \f(a,b) =  eq \f(a + c + e,b + d + f) 

iii.
a : c : e = b : d : f

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)

Answer to the questions (89-90) using the following information:


p, q, r, s are four quantities where p and q are of same kind, r and s are of another kind and p : q = m : n.
89.
If the quantities form proportion, which of the following is correct?  (easy)

a
eq \f(r,s) =  eq \f(m,n)
b
 eq \f(r,s) =  eq \f(2m,3n)

c
 eq \f(p,q) (  eq \f(r,s)
d
pm = gn
eq \o((,a)
90.
If the value of m is three times the value of n, which of the following is the value of   eq \f(q,p) ?  (easy)

a
eq \f(1,32) 
b
 eq \f(1,3)

c
3
d
32
eq \o((,b)
	((( 11.3 Transformation of Ratio(Text book Page-178


(
The quantities of ratios are positive numbers.
(
Invertendo, alternendo, componendo and dividendo are applicable on the quantities of a ratio.
(
If  eq \f(a,b) =  eq \f(c,d) =  eq \f(e,f) , every proportion =  eq \f(a + c + e,b + d + f) .
91.
If eq \f(a,b) = eq \f(c,d) = eq \f(e,f) = eq \f(2,3) , what is the value of  eq \f(a + c + e, b + d + f) ? (medium)

a
eq \f(4,9) 
b
eq \f(2,3)

c
2
d
3
eq \o((,b)
92.
If  eq \f(1.5,5) =  eq \f(3,10) =  eq \f(9,30) =  eq \f(27,90) , which of the following is equal to each of the proportion ? (hard)

a
eq \f(45,135)
b
 eq \f(135,40)

c
 eq \f(81,270)
d
 eq \f(135,40.5)
eq \o((,c)
93.
What is the result of the componendo and dividendo of 11 : 5 = 44 : 20 ? (medium)

a
 eq \f(16,6) =  eq \f(24,64)
b
 eq \f(8,3) =  eq \f(32,12)

c
 eq \f(64,6) =  eq \f(16,24)
d
 eq \f(8,3) =  eq \f(12,32)
eq \o((,b)
94.
If 2 : 3 = 4 : 6, which of the following is the correct?  (easy)

a
2 : 3 = 5 : 4

b
2 : 5 = 3 : 4


c
3 : 2 = 4 : 5

d
3 : 2 = 6 : 4

eq \o((,d)
95.
If 1 : 7 = 3 : 21 , which of the following is correct? (medium)

a
3 : 21 = 7 : 1

b
1 : 3 = 7 : 21

c
1 : 7 = 21 : 3
d
7 : 21 = 3 : 1

eq \o((,b)
96.
If eq \f(a,b)  = 2 ,what is the value of  eq \f(a2 + b2, a2 – b2) ?
 (easy)

a
1
b
 eq \f(5,3)

c
3
d
8
eq \o((,b)
97.
If eq \f(x,y) = eq \f(2,3)  , what is the value of eq \f(6x + y, 3x + 2y)  ? (hard)

a
5
b
6


c
eq \f(5,4)
d
3 : 4
eq \o((,c)
98.
If eq \f(2x + 3y, 3x + 5y)  =  eq \f(18,29)  , what is the value of x : y ? (hard)

a
4 : 5


b
3 : 4



c
2 : 3


d
4 : 3


eq \o((,b)

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


 eq \f(x,y) =  eq \f(m,n) is a proportion and m : n = 12 : 13.
99.
Which of the following is the value of  eq \f(x + m,y + n) ?  (easy)

a
eq \f(21,31)
b
 eq \f(13,12)

c
 eq \f(12,13)
d
13
eq \o((,c)
100. Which of the following is the value of   eq \f(x + y,x ( y) ?  (easy)

a
( 25
b
 eq \f(1,25)
c
1
d
25
eq \o((,a)
101. Which is the equation formed according to the given information?  (easy)

a
13y + 12x = 0
b
12x ( 13y = 0


c
13x + 12y = 0
d
13x ( 12y = 0
eq \o((,d)

Answer to the questions (102-103) using the following information:


The values of p, q and r are 6, 4 and 9 respectively.
102. Which of the following is the condition of them to be ordered proportional?  (easy)

a
p : q = q : r


b
p : r = r : q

c
q : p = p : r


d
q : r = r : p
eq \o((,c)
103. Which of the following is the value of qr? (medium)

a
 eq \f(r3,pr)
b
 eq \f(p3,p)

c
 eq \f(q3,r)
d
 eq \f(q3,pr)
eq \o((,b)

Answer to the questions(104-05) using the following information.

The ratio of present ages of father and son is 7 : 2, and the ratio will be 8 : 3 after 5 years.
104. If the present age of father is x and the present age of son is y, which of the following is the 1st condition?  (easy)

a
 eq \f(x,y) =  eq \f(7,2) 
b
 eq \f(x + 5,y + 5) =  eq \f(7,2) 
    
c  eq \f(x,y) =  eq \f(2,7) 
d
 eq \f(x + 5,y + 5) =  eq \f(8,3) 
eq \o((,a)
105. Which of the following is the 2nd condition?  (easy)

a
 eq \f(x + 5,y + 5) =  eq \f(3,8) 

b
 eq \f(x + 5,y + 5) =  eq \f(8,3) 

c
 eq \f(5x,3y) =  eq \f(8,3) 


d
 eq \f(x,y) +5= eq \f(7,2) 


eq \o((,b)
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eq \o((((((,Question(1) If a = 3,m + 1) eq \f( +  eq \r(3,m ( 1), eq \r(3,m + 1) (  eq \r(3,m ( 1))
.
[Rajshahi Cadet-15]

a.
Find :  eq \f(a + 1,a ( 1).
2

b.
Prove that, a3 ( 3ma2 + 3a ( m = 0  
4

c.
If  eq \f(bz ( cy,a) =  eq \f(cx ( az,b) =  eq \f(ay ( bx,c) then prove that,  eq \f(x,a) =  eq \f(y,b) =  eq \f(z,c).
4
Solution to the question no. 1

eq \o((,a) Given, a = 3,m + 1) eq \f( +  eq \r(3,m ( 1), eq \r(3,m ( 1) (  eq \r(3,m ( 1))

( a + 1 = 3,m + 1) eq \f( +  eq \r(3,m ( 1), eq \r(3,m + 1) (  eq \r(3,m ( 1))
  + 1


= 3,m + 1) eq \f( +  eq \r(3,m ( 1) +  eq \r(3,m + 1) (  eq \r(3,m ( 1), eq \r(3,m + 1) (  eq \r(3,m ( 1))


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

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

(  eq \f(a + 1,a ( 1) = 3,m + 1) eq \f(, eq \r(3,m ( 1))
 = ( 1) eq \r(3,)
 (Ans.)
eq \o((,b) Given, a = 3,m + 1) eq \f( +  eq \r(3,m ( 1), eq \r(3,m + 1) (  eq \r(3,m ( 1))

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

(  eq \f((a + 1)3,(a ( 1)3) =  eq \f(m + 1,m ( 1)
(  eq \f((a + 1)3 + (a ( 1)3,(a + 1)3 ( (a ( 1)3) =  eq \f(m + 1 + m ( 1,m + 1 ( m + 1)
(  eq \f(2a3 + 6a,6a2 + 2) =  eq \f(2m,2)
(  eq \f(a3 + 3a,3a2 + 1) = m

( a3 + 3a = 3ma2 + m

( a3 ( 3ma2 + 3a ( m = 0 (Proved)

eq \o((,c) Let,
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( bz – cy = ak ... ... ... (i) 


( cx – az = bk ... ... ... (ii) 


( ay – bx = ck ... ... ... (iii) 

(i) ( a + (ii) ( b + (iii) ( c (

abz – acy = a2k


bcx – abz = b2k



acy – cbx = c2k 


0 = k(a2 + b2 + c2)
( K = 0

From (i) bz ( cy = a.0 = 0

( bz = cy

(  eq \f(y,b) =  eq \f(z,c)
From (ii) (
cx ( az = b.0 = 0

( cx = az

(  eq \f(x,a) =  eq \f(z,c)
From (iii) (
ay ( bx = c.0

( ay = bx

(  eq \f(x,a) =  eq \f(y,b)
So,  eq \f(x,a) =  eq \f(y,b) =  eq \f(c,z) (Proved)
eq \o((((((,Question(2) If a, b, c are ordered proportional then answer the following questions:
[Rangpur Cadet-15]

a.
If a : b = c : d, then show that,  eq \f(a ( b,b) =  eq \f(c ( d,d).
2

b.
Prove that, a2b2c2 3) eq \b( +  eq \f(1,b3) +  eq \f(1,c3))
 = a3 + b3 + c3.
4

c.
If  eq \f(a2 + b2,b2 + c2) =  eq \f((a + b)2,(b + c)2), prove that, a, b, c are ordered proportional.
4
Solution to the question no. 2

eq \o((,a) eq \f(a,b) = eq \f(c,d)

eq \f(a ( b,b) = eq \f(c ( d,d) [showed]
eq \o((,b) eq \f(a,b) = eq \f(b,c)

eq \f(a,b) = eq \f(b,c) = k


b = ck


a = bk


= ck.k


= ck2

L.H.S = a2b2c2 eq \b(\f(a,a3) + \f(1,b3) + \f(1,c3))

= eq \f(b2c2,a) + eq \f(a2c2,b) + eq \f(a2b2,c)

= eq \f((ck)2c2,ck2) + eq \f(c2(ck2)2,ck) + eq \f((ck2)(ck)2,c)

= eq \f(c2k2c2,ck2) + eq \f(c2c2k4,ck) + eq \f(c2k4c2k2,c)

= c3 + c3k3 + c3k6

= c3(1 + k3 + k6)


L.H.S = R.H.S [proved]
eq \o((,c) eq \f(a2 + b2,b2 + c2) = eq \f((a + b)2,(b + c)2)
( eq \f((b + c)2,b2 + c2) = eq \f((a + b)2,a2 + b2)
( eq \f(b2 + 2bc + c2,b2 + c2) = eq \f(a2 + 2ab + b2,a2 + b2)
( eq \f(2bc,b2 + c2) = eq \f(2ab,a2 + b2) [by dividend]

( eq \f(c,b2 + c2) = eq \f(a,a2 + b2) 

( c(a2 + b2) = a(b2 +  c2)

( ca2 + b2c = ab2 + ac2
( ca2 ( ac2 = ab2 ( b2c

( ac(a ( c) = b2 (a ( c)

( ac = b2
(a ( c) ≠ 0

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

a, b, c is proportional order.

eq \o((((((,Question(3)  eq \f(x,m) +  eq \f(x,n) = 8 and (a + b + c)p = (b + c ( a)q = (c + a ( b)r = (a + b ( c)s
[Comilla Cadet-15]

a.
If 1, x and 16 are ordered proportional, what is the value of x?
2

b.
Prove that,  eq \f(x + 4m,x ( 4m) +  eq \f(x + 4n,x ( 4n) = 2
4

c.
Show that,  eq \f(1,p) =  eq \f(1,q) +  eq \f(1,r) +  eq \f(1,s) .
4
Solution to the question no. 3

eq \o((,a) x2 = 1 ´ 16; x2 = 16, x 

Or, x = 4. 

eq \o((,b)  eq \f(x,m) +  eq \f(x,n) = 8

Or,  eq \f(nx + mx,mn) = 8

Or, nx + mx = 8mn 

Or, x(m + n) = 8mn 

( x =  eq \f(8mn,m + n)
Again,  eq \f(x,4m) =  eq \f(2n,m + n)
Or,  eq \f(x + 4m,x ( 4m) =  eq \f(2n + m + n,2n ( m ( n)
Or,  eq \f(x + 4m,x ( 4m) =  eq \f(3n + m,n ( m) 

Again, x =  eq \f(8mn,m + n) 

 eq \f(x,4n) =  eq \f(2m,m + n)
Or,  eq \f(x + 4n,x ( 4n) =  eq \f(2m + m + n,2m ( m ( n)
Or,  eq \f(x + 4n,x ( 4n) =  eq \f(3m + n,m ( n) 

 eq \f(x + 4m,x ( 4m) +  eq \f(x + 4n,x ( 4n) =  eq \f(3n + m,n ( m) +  eq \f(3m + n,m ( n)

=  eq \f(–(3n + m),m ( n) (  eq \f(3m + n,m ( n) 


=  eq \f(3n – m + 3m + n,m ( n) 


=  eq \f(2m – 2n,m – n) 


=  eq \f(2(m – n),m – n) 


= 2 
eq \o((,c) (a + b + c) p = (b + c – a) q = (c + a – b)r = (a + b – c) s

Suppose, (a + b + c) p = (b + c – a) q = (c + a – b)r = (a + b – c) s = k 

(a + b + c)p = k 

Or,  eq \f((a + b + c),k) =  eq \f(1,p) 

(b + c – a)q = k 

Or,  eq \f(b + c – a,k) =  eq \f(1,q)
(c + a – b)r = k 

Or,  eq \f((c + a – b),k) =  eq \f(1,r)
(a + b – c)s = k 

Or,  eq \f(a + b – c,k) =  eq \f(1,s)
L.H.S =  eq \f(1,q) +  eq \f(1,r) + \f(1,s) 


=  eq \f(b + c – a,k) + \f(c + a – b,k) + \f(a + b – c,k) 


=  eq \f(\o(/,b) + c – \o(/,a) + \o(/,c) + a – \o(/,b) + \o(/,a) + b – \o(/,c),k) =  eq \f(a + b + c,k)

=  eq \f(1,p) 


= R.H.S 

eq \o((((((,Question(4) Given a, b, c are ordered proportional.

[Feni Girls' Cadet-15]
a.
What type of proportional b and c?
2

b.
Prove that, a2b2c2 3) eq \b( +  eq \f(1,b3) +  eq \f(1,c3))
 = a3 + b3 + c3.
4

c.
If  eq \f(a3 + b3,a ( b + c) = a(a + b), then prove that a, b, c are ordered proportional.
4
Solution to the question no. 4

eq \o((,a) Here, a, b, and c are Ordered proportional.

So, we get, b2 = ac 

In this case b is the mid proportion of c and c is the third proportion of b. 

eq \o((,b) We have, a : b = b : c, 

Or,  eq \f(a,b) =  eq \f(b,c) = k 

b = ck 

a = bk 


= ck.k 


= ck2 

L.H.S = a2b2c2  eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3))

=  eq \f(b2c2,a) + \f(c2a2,b) + \f(a2b2,c) 


=  eq \f(c2k2.c2,ck2) + \f(c2(ck2)2,ck) + \f((ck2)2(ck)2,c) 


= c3 + c3k3 + c3k6

= c3(1 + k3 + k6)

R.H.S = a3 + b3 + c3 


= (ck2)3 + (ck)3 + c3 


= c3 (1 + k3 + k6) 

L.H.S = R.HS.

eq \o((,c) Given that,

 eq \f(a3 + b3,a ( b + c) = a(a + b)

or,  eq \f((a + b)(a2 ( ab + b2),a ( b + c) = a(a + b)

or,  eq \f(a2 ( ab + b2,a ( b + c) = a  [dividing both sides by (a + b)]

or, a2 ( ab + b2 = a2 ( ab + ac

or, b2 = ac

or,  eq \f(a,b) =  eq \f(b,c) 
or, a : b = b : c

( a, b, c are ordered propotional.
eq \o((((((,Question(5) a, b, c are in ordered proportional.


[Jhenidah Cadet-15]
a.
Now define ordered proportional with an example.
2

b.
Prove that  eq \b(\f(a + b,b + c))2  =  eq \f(a2 + b2,b2 + c2).
4

c.
If  eq \f(a3 + b3,a ( b + c) = a(a + b), prove that a, b, c are ordered proportional.
4
Solution to the question no. 5

eq \o((,a) If a, b, c are in proportional order then we can write, 

b2 = ac

a : b = b : c 
eq \o((,b) a : b = b : c b2 = ac 

L.H.S =  eq \b(\f(a + b,b + c))2

=  eq \f(a2 + 2ab + b2,b2 + 2bc + c2) 


=  eq \f(a2 + 2ab + ac,ac + 2bc + c2)

=  eq \f(a(a + 2b + c),c(a + 2b + c))  


=  eq \f(a,c)
L.H.S = R.H.S (Proved)
eq \o((,c) Given that,

 eq \f(a3 + b3,a ( b + c) = a(a + b)

or,  eq \f((a + b)(a2 ( ab + b2),a ( b + c) = a(a + b)

or,  eq \f(a2 ( ab + b2,a ( b + c) = a  [dividing both sides by (a + b)]

or, a2 ( ab + b2 = a2 ( ab + ac

or, b2 = ac

or,  eq \f(a,b) =  eq \f(b,c) 
or, a : b = b : c

( a, b, c are ordered propotional.

eq \o((((((,Question(6) If a t b = b t c. 
[Rajshahi Cadet-14]
a.
Find the value of:  eq \b(\f(a + b,b + c))2
2

b.
Prove that, a2b2c2  eq \b(\f(1,a3)  + \f(1,b3) + \f(1,c3)) = a3 + b3 + c3.
4

c.
If  eq \f(a2 + b2,b2 + c2) =  eq \f((a + b)2,(b + c)2), prove that a, b, c are ordered proportional.
4

Solution to the question no. 6
eq \o((,a)
We have been given,


a : b = b : c ( b2 = ac ( b =  eq \r(ac)  ............(i)


Now,  eq \b(\f(a + b,b + c))\s\up9(2) =  eq \f((a + b)2,(b + c)2) =  eq \f(a2 + 2ab + b2,b2 + 2bc + c2) 


=  eq \f(a2 + 2a\r(ac) + ac,ac + 2c\r(ac) + c2) 


=  eq \f(a(a + 2 + c),c(a + 2 eq \r(ac)  + c)) 
=  eq \f(a,c) 

(  eq \b(\f(a + b,b + c))\s\up9(2) =  eq \f(a,c) 
eq \o((,b)
Here we have,


 eq \f(a,b) =  eq \f(b,c) = k (say)


( b = ck and a = bk = ck2

Now L.H.S. of the given sentence,


a2b2c2 eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) 


=  eq \f(b2b3 + c3a3 + a3b32,abc) 


=  eq \f((ck)3.c3 + c3.(ck2).(ck)3,ck2.ck.c) 


=  eq \f(c6k3 (1 + k3 + k6),c3k3) 


= c3(1 + k3 + k6)


Again, R.H.S of the given sentence,


a3 + b3 + c3


= (ck2)3 + (ck)3 + c3


= c3k6 + k3 + 1)



= c3(1 + k3 + k)


( L.H.S = R.H.S (Proved)


N.B: Due to inadvertence, there was some mistake in the problem which has been rectified before solution of the problem.

eq \o((((((,Question(7)
[Jhenidah Cadet-14]

 a. 
Define Algebraic Ratio and proportion.
2


b.
If  eq \f(bz ( cy,a) =  eq \f(cx ( az,b) =  eq \f(ay ( bx,c). then prove that  eq \f(x,a) =  eq \f(y,b) =  eq \f(z,c).
4


c.
Divide Tk. 600 among A, B, C and D in such a way that the share of A t the share of B = 2 t 3, the share of B t the share of C = 1 t 2 and the share of C t the share of D = 3 t 2.
4

Ans to Question no. 7

eq \o((,a) 
Algebraic Ratio : The ratio of two or more quantities of the some kind denoted by letter symbols is called an algebraic ratio of the numbers.


Algebraic Proportion : Out of 4 quantities of the same kind denoted by letter symbols, if the ratio of the first two quantities is equal to the ratio of the second two quantities, then the 4 quantities are considered to form an Angebraic proportion.

eq \o((,b) 
Let us suppose that, eq \f(bz ( cy,a) = eq \f(cx ( az,b) = eq \f(ay ( bx,c)

= k, a constant.


Then we get, bz ( cy = ak ........... (i),


cx ( az = bk ......................... (ii)


and ay ( bx = ck ...................... (iii)


Multiplying equations (i), (ii) and (iii) by a, b and c respectively and then adding them we get, abz ( acy + bcx ( abz + acy ( bcx = a2k + b2k + c2k


0 = (a2 + b2 + c2)k


( k = o.


Putting the value of k in equation (i) we get,


bz ( cy = 0


or, bz = cy i.e. eq \f(y,b)  = eq \f(z,c) .................. (iv)


Similarly from equation (ii) we get, eq \f(x,a) = eq \f(z,c) .......... (v)


From equations (iv) and (v) we get,


eq \f(x,a) = eq \f(y,b) = eq \f(z,c). (Proved)

eq \o((,c)
Here, A : B = 2 : 3 = 2 ( 1 : 3 ( 1 = 2 : 3


B : C = 1 : 2 = 1 ( 3 : 2 ( 3 = 3 : 6


C : D = 3 : 2 = 3 ( 2 : 2 ( 2 = 6 : 4


( A : B : C : D = 2 : 3 : 6 : 4


Sum of the ratios = (2 + 3 + 6 + 4) = 15


Total amount to be divided among A, B, C and D in the above ratio = TK. 600.


(
Share of A = Tk. 600 ( eq \f(2,15) = Tk. 80



Share of B = Tk. 600 ( eq \f(3,15) = Tk. 120



Share of C = Tk. 600 ( eq \f(6,15) = Tk. 240



Share of D = Tk. 600 ( eq \f(4,15) = Tk. 160


( On division, A's share is Tk. 80, B's shae is Tk.


120, C's share is Tk. 240 and D's share is Tk. 160.
eq \o((((((,Question(8)  eq \f(1,p) +  eq \f(1,q) =  eq \f(8,x) and  eq \f(p2 + q2,q2 + r2) =  eq \f((p + q)2,(q + r)2)
[Joypurhat Girls' Cadet-15]
a.
Find the value of x.
2

b.
Find the value of  eq \f(x + 4p,x ( 4p) +  eq \f(x + 4q,x ( 4q)
4

c.
From the 2nd condition, prove that p, q, r ordered proportional.
4
Solution to the question no. 8

eq \o((,a)  eq \f(1,p) + \f(1,q) =  eq \f(8,x) 

(  eq \f(q + p,pq) =  eq \f(8,x) 

( x =  eq \f(8pq,p + q) (Ans.) 

eq \o((,b)  eq \f(x + 4p,x ( 4p) +  eq \f(x + 4q,x ( 4q)
(  eq \f( + 4p, eq \f(8pq,p + q) ( 4p)
 +  eq \f( + 4q, eq \f(8pq,p + q) ( 4q)

( 2 + 4pq,p + q) eq \f(, eq \f(8pq ( 4p2 ( 4pq,p + q))
 + 2,p + q) eq \f(, eq \f(8pq ( 4pq ( 4q2,p + q))

(  eq \f(4p2 + 12pq,( 4p2 + 4pq) +  eq \f(4q2 + 12pq,( 4q2 + 4pq)
(  eq \f(4p(p + 3q),( 4p(p ( q)) +  eq \f(4q(q + 3p),( 4q(q ( p))
( (  eq \f(p + 3q,p ( q) +  eq \f(q + 3p,p ( q)
=  eq \f(( p + 3q + q + 3p,p ( q)
=  eq \f(2p ( 2q,p ( q)
=  eq \f(2(p ( q),(p ( q))
= 2 (Ans.)

eq \o((,c)  eq \f(p2 + q2,q2 + r2) =  eq \f((p + q)2,(q + r)2)
(  eq \f(p2 + q2,(p + q)2) =  eq \f(q2 + r2,(q + r)2)
(  eq \f(p2 + q2 + (p + q)2,p2 + q2 ( (p + q)2) =  eq \f(q2 + r2 + (q + r)2,q2 + r2 + (q + r)2)
(  eq \f(2p2 + 2pq + 2q2,( 2pq) =  eq \f(2q2 + 2qr + 2r2,( 2qr)
(  eq \f(p2 + pq + q2,p) =  eq \f(q2 + qr + r2,r)
( p2r + pqr + q2r = pq2 + pqr + pr2
( p2r + pr2 ( pq2 ( q2r = 0

( (p + q)(pr ( q2) = 0

( pr ( q2 = 0  [p  ( q]

( pr = q2
( p : q = q : r (Proved)
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eq \o(((((((,Question(9) If x : y = 5 : 6,
(Activity, page-178

a.
3x : 5y = what?
2 
b. 
If the length of any rectangle is 5y meters and breadth is 3x meters and area of it is 288 sq. meters then determine the length and breadth of the rectangle.
4 

c. 
Express the ratio of the approximate values of the perimeter and the length of diagonal in the forms of a : 1 and m:n, where a is a real number and m and n are natural numbers.
4 
Solution to the question no. 9
eq \o((,a) Given, x : y = 5 : 6


or,  eq \f(x,y) =  eq \f(5,6)

or,  eq \f(3,5) (  eq \f(x,y) =  eq \f(3,5) (  eq \f(5,6)

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

( 3x : 5y = 1 : 2 (Ans.)

eq \o((,b)
The length of the rectangle is 5y and breadth is 3x.


( Length: Breadth = 5y : 3x = 2 : 1 [From ‘a’]


or,  eq \f(Length,Breadth) =   eq \f(2,1)

or, Length = 2 ( Breadth.

Again, Area = 288 sq. meters

or, Length ( Breadth = 288 sq. meters

or, 2 ( Breadth ( Breadth = 288 sq. meters

or, Breadth 2 = 144 sq. meters

( Breadth = 12 m.  [( Breadth can not be negative]


( Length = (2 ( 12) m. = 24 m.  (Ans.)
eq \o((,c) 
The length of diagonal of the rectangle

=  eq \r((12)2 + (24)2) m =  eq \r(720) m = 26.83 m

and perimeter = 2(12 + 24) m. = 72 m.

( 
The ratio of the perimeter and the length of diagonal = 72 : 26.83



= 2.683 : 1,  which is of the form a : 1.


Again, The ratio of the perimeter and the length of diagonal = 72 : 26.83 = 72 :  eq \f(2683,100) = 7200 : 2683,


which is of the form m : n. (Ans.)
eq \o(((((((,Question(10) The shadow of a man of height r metre, standing at p metre far from a lightpost is s metre. The height of the lightpost is h metre.

(Activity, page-180
a.
Describe the above information with a figure.
2 

b.
What was the distance of the man from the lightpost?
4

c.
Sum of the present ages of mother and daughter is equal to the length of the shadow and the ratio of their ages before t years was equal to the ratio of the height of the man and his distance from the lightpost. What will the ratio of their ages be after x years?
4
Solution to the question no. 10
eq \o((,a)

The height of the lightpost at A is h meters.The length of the shadow of a man of height r standing at the point B at a distance p from the lightpost, BC= s meters.

( The distance of the end point of the shadow from the lightpost = AB + BC = (p + s) meters.
eq \o((,b)
Since, the shadow is proportional to the height.

So, h : r = (p + s)  : s


or,  eq \f(h,r) =  eq \f(p + s,s)

or, r (p + s) = hs


or, p + s =  eq \f(hs,r)

or, p =  eq \f(hs,r) – s


( p =  eq \b(\f(h,r) – 1)s


The distance of the man from the lightpost is  eq \b(\f(h,r) – 1)s meters. (Ans.) 
eq \o((,c) 

Let, the present age of mother be a years and daughter be b years. Then, 


According to the question, a + b = s ................... (i)




 eq \f(a – t,b – t) =  eq \f(r,p) ................... (ii)


From  eq \f(a – t,b – t) =  eq \f(r,p) , we get,

  eq \f(a – t,r) =  eq \f(b – t,p) =  eq \f(a + b – 2t,r + p)  =  eq \f(s – 2t,r + p) 

( a – t =  eq \f((s – 2t)r,r + p) 


or, a =  eq \f((s – 2t)r,r + p) + t


and b – t =  eq \f((s – 2t)p,r + p)  


or, b =  eq \f((s – 2t)p,r + p) + t


( The ratio of the ages of the mother and the daughter after x years =  eq \f(a + x,b + x) 



=  eq \f( + t + x,  eq \f((s – 2t)p,r + p) + t + x)


( The ratio of the ages of mother and daughter after x years will be,


  eq \b\bc\{( + t + x) 
 :  eq \b\bc\{( + t + x) 
(Ans.)

eq \o(((((((,Question(11) If ax + bx = 4ab (
a.
Express the value of x in terms of a and b.
2 

b.
Prove that,  eq \f(x + 2a,x ( 2a) +  eq \f(x + 2b,x ( 2b) = 2
4
c.
For a = 2 and b = 3, justify the correctness of ‘b’.
4
Solution to the question no. 11
eq \o((,a)
Given, ax + bx = 4ab



or, 
x (a + b) = 4ab



( 
x =  eq \f(4ab,a + b)  (Ans.)
eq \o((,b)
Given, x =  eq \f(4ab,a + b) 


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

 ( 
 eq \f(x, 2a) = \f(2b,a + b) and  eq \f(x, 2b) = \f(2a,a + b) 

When, 
 eq \f(x, 2a) = \f(2b,a + b) 

or, 
 eq \f(x + 2a,x – 2a) =  eq \f(2b + a + b,2b – a – b) [by componendo and dividendo]


(
 eq \f(x + 2a,x – 2a) =  eq \f(a + 3b,b – a)   ... ... ... (i) 


Again,  eq \f(x, 2b) = \f(2a,a + b)  


or, 
 eq \f(x + 2b,x – 2b)  =  eq \f(2a + a + b,2a – a – b) [by componendo and dividendo]

(
 eq \f(x + 2b,x – 2b)  =  eq \f(3a + b,a – b)    ... ... ... (ii) 



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


 eq \f(x + 2a,x – 2a) +  eq \f(x + 2b,x – 2b) =  eq \f(a + 3b,b – a) +  eq \f(3a + b,a – b) 


=  eq \f(a + 3b,b – a) +  eq \f(3a + b,– (b – a)) 


=  eq \f(a + 3b,b – a) –  eq \f(3a + b,b – a) 


=  eq \f(a + 3b – (3a + b),b – a) 


=  eq \f(a + 3b – 3a – b,b – a) 


=  eq \f(2b – 2a,b – a)   



=  eq \f(2(b – a),(b – a)) 


= 2


(   eq \f(x + 2a,x – 2a) +  eq \f(x + 2b,x – 2b)  = 2  (Proved)  

eq \o((,c)
From ‘a’, x =  eq \f(4ab, a + b) ; If a = 2 and b = 3,


x =  eq \f(4.2.3,2 + 3) 

or, x =  eq \f(24,5) 

L.S. of ‘b’ =  eq \f(x + 2a,x ( 2a) +  eq \f(x + 2b,x ( 2b) 

=  eq \f(\f(24,5) + 2.2,\f(24,5) ( 2.2) +  eq \f(\f(24,5) + 2.3,\f(24,5) ( 2.3)   =  eq \f(\f(24,5) + 4,\f(24,5) ( 4) +  eq \f(\f(24,5) + 6,\f(24,5) ( 6) 

=  eq \f(\f(24 + 20,5),\f(24 ( 20,5)) +  eq \f(\f(24 + 30,5),\f(24 ( 30,5))   =  eq \f(44,5) (  eq \f(5,4) +  eq \f(54,5) (  eq \f(5,– 6) 

= 11 ( 9 = 2


= R.S.
(
The equation  eq \f(x + 2a,x ( 2a) +  eq \f(x + 2b,x ( 2b) = 2 is verified.
eq \o(((((((,Question(12)
If (a + b + c)p = (b + c ( a)q = (c + a ( b)r = (a + b ( c)s
a.
Determine the value of  eq \f(1,p)  in terms of the constant k.
2
b.
Prove that,  eq \f(1,q) +  eq \f(1,r) +  eq \f(1,s) =  eq \f(1,p) .
4
c.
Prove that,  eq \b(\f(1,p2) ( \f(1,s2)) +  eq \b(\f(1,q2) ( \f(1,r2)) =  eq \f(8bc,k2) 
4
Solution to the question no. 12
eq \o((,a)
 Let, (a + b + c)p = (b + c ( a)q = (c + a ( b)r 


= (a + b ( c)s = k


( (a + b + c)p = k


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

(  eq \f(1,p) =  eq \f(a + b + c,k)  (Ans.)
eq \o((,b)
From ‘a’,


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

eq \o((,c)
From ‘a’ and ‘b’, we get,


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

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

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

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

Now,  eq \f(1,p2) (  eq \f(1,s2) =  eq \b(\f(a + b + c,k))2 (  eq \b(\f(a + b ( c,k))2

=  eq \f(a2 + b2 + c2 + 2ab + 2bc + 2ca,k2) (  eq \f(a2 + b2 + c2 + 2ab ( 2bc ( 2ca,k2)

=  eq \f(a2 + b2 + c2 + 2ab + 2bc + 2ca ( a2 ( b2 ( c2 ( 2ab + 2bc + 2ca, k2) 

=  eq \f(4bc + 4ca,k2) 

Again,  eq \f(1,q2) (  eq \f(1,r2) =  eq \b(\f(b + c ( a,k))2 (  eq \b(\f(c + a ( b,k))2

=  eq \f(b2 + c2 + a2 + 2bc ( 2ca ( 2ab,k2) (  eq \f(c2 + a2 + b2 + 2ca ( 2ab ( 2bc,k2) 

=  eq \f(b2 + c2 + a2 + 2bc ( 2ca ( 2ab ( c2 ( a2 ( b2 ( 2ca + 2ab + 2bc,k2) 

=  eq \f(4bc ( 4ca,k2) 

(  eq \b(\f(1,p2) ( \f(1,s2)) +  eq \b(\f(1,q2) ( \f(1,r2)) =  eq \f(4bc + 4ca,k2) +  eq \f(4bc ( 4ca,k2) 



=  eq \f(4bc + 4ca + 4bc ( 4ca,k2)  




=  eq \f(8bc,k2) 

(  eq \b(\f(1,p2) ( \f(1,s2)) +  eq \b(\f(1,q2) ( \f(1,r2)) =  eq \f(8bc,k2)  (Proved)

eq \o(((((((,Question(13) If a, b and c are ordered proportional then (
a.
Show that, b2 = ac and 4, 6 and 9 are ordered proportional.
2 

b.
Prove that, a2b2c2 eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) = a3 + b3 + c3
4
c.
Prove that,  eq \f(abc(a + b + c)3,(ab + bc + ca)3) = 1
4
Solution to the question no. 13
eq \o((,a) 
Given, a, b, c are ordered proportional.

( a : b = b : c  or,  eq \f(a,b) =  eq \f(b,c) 

or, ac = b2

or, b2 = ac ................ (i)


Let, a = 4, b = 6 I c = 9


From no.(i), we get, ac = 4(9 = 36


and b2 = 62 = 36


( b2 = ac or, 62 = 4(9


or,  eq \f(4,6) =  eq \f(6,9) 

( 4, 6, 9 are ordered proportional.  (Ans.)
eq \o((,b) 
L.S. = a2b2c2 eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) 

=  eq \f(a2b2c2,a3) +  eq \f(a2b2c2,b3) +  eq \f(a2b2c2,c3) 

=  eq \f(b2(ac)2,a3) +  eq \f(b2(ac)2,b3) +  eq \f(b2(ac)2,c3)  

=  eq \f(ac(ac)2,a3) +  eq \f(b2(b2)2,b3) +  eq \f((ac)(ac)2,c3) [From‘a’, we get, b2 = ac]


=  eq \f(a3c3,a3) +  eq \f(b6,b3) +  eq \f(a3c3,c3) 

= c3 + b3 + a3

= a3 + b3 + c3

= R.S.

( a2b2c2 eq \b(\f(1,a3) + \f(1,b3) + \f(1,c3)) = a3 + b3 + c3 (Proved)

eq \o((,c)
L.S. =  eq \f(abc(a + b + c)3,(ab + bc + ca)3) 

=  eq \f(abc(a + b + c)3,(ab + bc + b2)3)       [From ‘a’, we get, b2 = ac]


=  eq \f(bac(a + b + c)3,{b(a + c + b)}3) 

=  eq \f(b.b2(a + b + c)3,b3(a + c + b)3) 

=  eq \f(b3(a + b + c)3,b3(a + b + c)3) 

= 1 = R.S.

(  eq \f(abc(a + b + c)3,(ab + bc + ca)3) = 1  (Proved)
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eq \o(((((((,Question(14) If  eq \f(x,b + c) =  eq \f(y,c + a) =  eq \f(z,a + b) and rational constant is k then, 
a. 
Show that,   eq \f(a,y + z – x) =  eq \f(1,2k) 
2
b.
Prove that,  eq \f(a,y + z – x)  =  eq \f(b,z + x – y) =  eq \f(c,x + y – z) 
4
c.
Show that,  eq \f(2a,y + z – x) +  eq \f(2b,z + x – y)  +  eq \f(2c,x + y – z) =  eq \f(3,k) 
4
eq \o(((((((,Question(15)  eq \f(x,y + z) =  eq \f(y,z + x) =  eq \f(z,x + y) and x ( y ( z then,
a. 
Show that, value of each of the ratios is –1  
2
b.
Prove that,  eq \f(x,y + z)  =  eq \f(y,z + x) =  eq \f(z,x + y )  =  eq \f(1,2) 
4
c.
Using the result in 'a' and 'b' together, show that,   eq \f(x2,(y + z)2)  +  eq \f(y2,(z + x)2)   +  eq \f(z2,(x + y)2 ) =  eq – \f(3,2) 
4
eq \o(((((((,Question(16) a2 = bc is an equation.
a. 
Express the equation as ordered proportional.
2
b.
If the proportional constant is considered as k then prove that,   eq \f(a3 + b3,a ( b + c) = a (a + b)
4
c.
If  eq \f(a3 + b3,a(a ( b + c)) = a + b then prove that, a, b, c are ordered proportional.
4

Ans. a. a : b = b : c

eq \o(((((((,Question(17) p, q, r and s are ordered proportional.
a. 
Using the constant k express p, q, r in terms of s.
2
b.
With the help of 'a' show that,  eq \f(p2 + q2,p2 ( q2) =  eq \f(r2 + s2,r2 ( s2)
4
c.
Using 'a' prove that,  eq \f(p3 + q3,q3 + r3) =  eq \f(q3 + r3,r3 + s3) 
4

Ans. a. r = sk, q = sk2, p = sk3


eq \o(((((((,Question(18) Given that, p = 1 ( ax, q = 1 + ax, r = 1 ( bx, s = 1 + bx and 0 < b < 2a < 2b.

a. 
Express (p t q) (  eq \r(\f(r,s)) as fraction.
2 

b.
If the fraction be equal to 1 then solve it and show that, one of the values of x is zero.
4
c.
Express the another value of x in terms of a and b and show that, x = (  eq \f(1,3\r(2)) when a = 3 and b = 4.
4

Ans. a.  eq \f(1 ( ax,1 + ax)  eq \r(\f(1 + bx,1 ( bx))  c.  x = (  eq \f(1,a)  eq \r(\f(2a ( b,b))
eq \o(((((((,Question(19)  eq \f(x,b + c ( a) =  eq \f(y,c + a ( b) =  eq \f(z,a + b – c)
a. 
Express x, y and z of the ratio in the stimulus in terms of the constant a, b and c. 
2
b.
Prove that,  eq \f(a,y + z) =  eq \f(b,z + x) =  eq \f(c,x + y)
4
c.
Putting x = a, y = b and z = c in 'b', prove that, a = b = c
4

Ans. a. x = k(b + c ( a), y = k (c + a ( b), z = k(a + b ( c)

eq \o(((((((,Question(20) 7.5 t 2.5 is given.
a. 
Express the stimulus in the form of x t 1.
2
b.
If a t b = 3 t 1 the result of 'a' then what is the value of  eq \f((5a + 3b)2,(5a ( 3b)2) ?
4
c.
If the result obtained in 'b' is equal to the ratio of present and absent students in a class then what is the percentage of present and absent students?
4

Ans. a. 3 t 1; b.   eq \f(9,4); c. 81.81% , 18.18%

eq \o(((((((,Question(21) The area of a circle is equal to the area of a square. The radius of the circle is r unit and the length of each side of the square is a unit.
a. 
Write down the formulae of the area of square and circle and perimeter of square and circle.
2
b.
If the length of a side of the square be 6 m. then what is the radius of the circle?
4
c.
Using 'b' find perimeter of the circular region : perimeter of the square region.
4

Ans. a. a2, (r2, 4a, 2(r; b. 3.38 m. (approx.);


c. 21.23 : 24

eq \o(((((((,Question(22) Given that,  eq \f(bz ( cy,a) =  eq \f(cx ( az,b) =  eq \f(ay ( bx,c) = k
a. 
Express a, b and c interms of k. [from each ratio]
2
b.
Prove that,  eq \f(x,a) =  eq \f(y,b) =  eq \f(z,c) 
4
c.
Using 'b' prove that,  eq \f(a3 + b3 + c3,x3 + y3 + z3) =  eq \f(abc,xyz)
4
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· Ratio is a fraction. It has no unit.
· p is called antecedent and q is called subsequent of the ratio p:q.
· If four quantities are such that the ratio of first and second quantities are equal to the ratio of third and fourth quantities, those four quantities form a proportion.

· By ordered proportional of a,b,c means that 


a : b = b : c

· a, b, c are ordered proportional if and only if b2 = ac

· In case of ordered proportional, all the quantities are to be of same kind.
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Creative Multiple Choice Questions


105 Multiple Choice Questions ( 84 simple multiple questions ( 12 Multiple Completion ( 9 Situation Set 


( 8 Board questions ( 38 Cadet College questions





An important writing by English mathematician William Oughtred,


(1575-1660) 'Clavis Mathematicae' was published where he described various Hindu-Arabic symbols. He first used symbol '(' for multiplication and symbol 


Ôt tÕ in place of proportion.





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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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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          So practice these questions again and again properly.
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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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