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Prime numbers = { 2 , 3 , 5 , 7 ,  11 , 13 , 17 , 19 , 23 , 29  , 31 , 37  } 

Odd numbers  = { 1 , 3 , 5 , 7 , 9 , 11 , 13 , 15 , 17 , 19 , . . . . } 

Even numbers  = { 0 , 2 , 4 , 6 , 8 , 10 , 12 , 14 , 16 , 18 , 20 , . . . . } 
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Essay problems: 

1 If 
x 2y

x 3y




  = 1

3
  , find : 

y

x
   

2 If a
b

 = 3
4

 , then find the value of 4a b
2a b




 

3 If a
b

 = 3
5

 , then find the value of 7 a + 9 b : 4 a + 2 b 

4 If 21 x + a
7 x + b

 = a
b

, where x ≠ 0 then find the value of : a 2b
2a
  
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5 Prove that : a , b , c and d are proportional quantities if :       a b
b
  = c d

d
  

6 If : x
3

 = 
y

4
 = z

5
 , then prove that : 3X2 + 3 y2 + z2 = ( 2 X + y )2  

7 
 

8 
 

9 
 

10 
Find the number which if it is added to the two terms of the ratio 7:11 , it will be 

2 : 3 

11 

The ratio between two integers is 3
4

 , if we add 4 to the small number and 

subtract 3 from the great number , the ratio will become 8 : 9 Find the two 

numbers. 

12 

Two integers , the ratio between them is 2 : 3 , if you add to the first 7 and 

subtract from the second 12 , the ratio between them becomes 5 : 3 Find the 

two numbers.  
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Essay problems: 

1 If 
x 2y

x 3y




  = 1

3
  , find : 

y

x
   

2 If a
b

 = 3
4

 , then find the value of 4a b
2a b




 

3 If x
y

 = 2
3

  , then find the value of ratio : 
3x 2y

6y x




 

4 If a
b

 = 3
5

 , then find the value of 7 a + 9 b : 4 a + 2 b 

5 If 21 x + a
7 x + b

 = a
b

, where x ≠ 0 then find the value of : a 2b
2a
  

6 Prove that : a , b , c and d are proportional quantities if : a b
b
  = c d

d
  

7 Prove that : a , b , c and d are proportional quantities if :  a
b a

 = c
d c

 

8 If : x
3

 = 
y

4
 = z

5
 , then prove that : 

2y z

3x 2y z



 
 = 1

2
  

9 If : x
3

 = 
y

4
 = z

5
 , then prove that : 3X2 + 3 y2 + z2 = ( 2 X + y )2  

10 
Find the number which if it is added to the two terms of the ratio 7:11 , it will be 

2 : 3 

11 

Find the number that if we subtract thrice of it from each of the two terms of 

the Ratio 49
69

   , the ratio becomes 2
3

 

12 
Find the number which if its square is added to each of the two terms of ratio  

7 : 11 it becomes 4 : 5 
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13 
Two integers, the ratio between them is 3 : 7 and if we subtracted 5 from each 

term , the ratio between each of them becomes 1 : 3, find the two numbers. 

14 

The ratio between two integers is 3
4

 , if we add 4 to the small number and 

subtract 3 from the great number , the ratio will become 8 : 9 Find the two 

numbers. 

15 

Two integers, the ratio between them is 2 : 3 , if you add to the first 7 and 

subtract from the second 12 , the ratio between them becomes 5 : 3 Find the 

two numbers.  

16 

In the opposite figure: Alaa shaded 5
6

 the area of the circle, 

2
3

 the area of the triangle, find the ratio between the area of 

the circle and the area of the triangle. 
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20 

 

Essay problems: 
1 Find the middle proportion between 3 and 27 

2 Find the third proportion for  6 and 12 

3 If b is the middle proportion between a and c , prove that : 
2 2

2 2

a b

b c




 = a

c
 

4 If b is middle proportion between a and c , prove that : 
2 2

2

2 c - 3 b

c
 = 

2 2

2

2 b - 3 a

b
 

5 If a , b , c and d are in continued proportion prove that : 
2 2c d
a c



 = bd
a

 

6 If a , b , c and d are in continued proportion prove that : 
2 2

2 2

a 3c

b 3d




 = b

d
 

7 If a , b , c and d are in continued proportion prove that : 
2 2

ab cd

b c




 = a c

b
  
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Essay problems: 
1 Find the middle proportion between  – 2  and – 8 

2 Find the third proportion for  3 and 6 

3 If b is the middle proportion between a and c , prove that : a
c

 = 
2

2

b

c
 

4 If b is the middle proportion between a and c , prove that : a b
b c



 = a
b

 

5 If b is the middle proportion between a and c , prove that : 
3 3

3 3

a b

b c




 = 

2a
c b

 

6 If b is the middle proportion between a and c , prove that : 
2

2

a

b
 + 

2

2

b

c
 = 2 a

c
 

7 If a , b , c and d are in continued proportion prove that : 
2 2

ab cd

b c




 = a c

b
  

8 If a , b , c and d are in continued proportion prove that : 
2 2 2

2 2 2

a b c

b c d

 

 
 = ac

bd
 

9 If a , b , c and d are in continued proportion prove that : 
3 3

3
3 3

5a 3c

5b 3d




 = a c

b d


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Essay problems: 

1 

If : y   X and y = 14 when X = 42 , Find :  

1) the relation between X and y 

2) the value of y when X = 60 

2 
If : y   the multiplicative inverse of the expression 

2
1

X
 , Find the relation 

between X and y , if y = 4 as X = 3 , then find the value of y when X = 9 

3 If : y   ( X + 1 ) and X = 3 when y = 2 , then Find the relation between X and y 

4 If : 
21 X – y

7 X – z
 = 

y

z
 , then prove that : y   z  

5 If : 4X 2y  – 14 2X y + 49 = 0 , then prove that : y 
2

1

X
 

6 
If y = a – 9 and y 

2
1

X
 and a = 18 when X  = 2

3
 , find the relation between y 

and X , then deduce the value of y when X = 1 

7 
A car moves with a uniform velocity where the distance varies directly with 
the time (t). If the car covered a distance of 150 km. in 6 hours, find the 
distance covered by that car in 10 hours. 

8 

If the number of hours (n) needed for carrying out a work varies inversely as 
the number of workers (X) who carry out this work. If the work is carried out 
by 6 workers within 4 hours , what is the needed time for carrying out the 
work by 8 workers 
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Essay problems: 

1 

If : y   1
X

 and y = 3 when X = 2 , Find :  

1) the relation between X and y 

2) the value of y when X = 1.5 

2 If : 2y    3X  , Find the relation between X and y where y = 3 as X = 2 

3 If : a b
3
  = 2b c

6
  , then prove that : c   a 

4 If : 2X 2y  - 6 X y + 9 = 0 , then prove that : y  varies inversely as X 

5 If : X = z + 8  and z varies inversely as y and z = 2 as y = 3 , Find y as X = 3 

6 
If ( h ) the height of a right circular cylinder (its volume is constant) varies 
inversely as the square of radius length (r) and h = 27 cm. when r = 10.5 , 
Find h when r = 15.75 cm. 

7 

If the weight of a body on the moon (W)  is directly proportional with its 
weight on the ground (R) If the body weighs 84 kg. , on the ground and its 
weight on the moon is 14 kg. What will its weight be on the moon if its weight 
on the ground is 144 kg? 

8 
If the value of speed v that water passes through a hose nuzzle inversely 
changes with the square of the hose nuzzle radius length r and v = 5 cm./s. 
when r = 3 cm., find v when r = 2.5 cm. 
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If all values ( individuals ) are equal then the dispersion ( ) is zero 
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First point: A ( 1X  , 1y  ) ,  Second point: A ( 2X  , 2y  ) 

Midpoint point: M ( xm  , ym  )  then 

M (  xm  , ym  ) = ( 1 2X X

2


 , 1 2y y

2


 ) ,  

1X  = xm X 2 - 2X   1y  = ym X 2 - 2y  
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