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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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Exercise-5.5
After completing the chapter, the students will be able to(
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express practical problems in linear and quadratic equations of two variables and solve them.
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1. The sum of the areas of two square regions is 481 square metres; if the area of the rectangle formed by the two sides of the two squares is 240 square metres, what is the length of a side of each of the squares?


Solution: Suppose, the length of side of one square is x metres and the length of side of another square is y metres 


( x ( y 

Therefore, the area of the 1st square = x2 sq. metres 

and the area of the 2nd  square = y2 sq. metres

( The area of the rectangle formed by the two sides of the two squares
= xy sq. metres.

According to the question,


            x2 + y2 = 481 ... ... ... (i) 


and
xy = 240        ... ... ... (ii) 

We know, 


(x + y)2  = x2 + y2 + 2xy 

or,
(x + y)2  = 481 + 2 × 240   [Using (i) and (ii)]
or,
(x + y)2 = 481 + 480 

or,
(x + y)2 = 961 

or,   (x + y)2 = (31)2
( 
x + y = 31 ... ... ... (iii) [(length cannot be negative]

Again, we know

(x – y)2 = x2 + y2 – 2xy 

or,
(x – y)2 = 481 – 2 × 240  [Using (i) and (ii)]
or,
(x – y)2 = 481 – 480 

or,
(x – y)2 = 1 

or,
(x ( y)2 = (1)2
( 
x – y = 1 ... ... ... (iv) [( x > y]

Adding (iii) and (iv) we get,


x + y + x ( y = 31 + 1

 or, 2x = 32 

or,
x = 
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32


(
x = 16

Subtracting (iv) from (iii) we get,

or,
x + y ( (x ( y) = 31 ( 1

or, 
x + y ( x + y = 30
or,
2y = 30 

or,
y = 
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30

 ( y = 15 

( The lengths of side of the two squares are 16 metres and 15 metres respectively.
Ans. 16 metres and 15 metres
2. The sum of squares of two positive numbers is 250; the product of the numbers is 117; find the two numbers.

Solution: Suppose, the large number = x 


              and the small number = y 

(  x ( y 

According to the question, 


x2 + y2 = 250  ... ... ... (i) 

and xy = 117        ... ... ... (ii) 

We know, 


(x + y)2 = x2 + y2 + 2xy 

or,
(x + y)2 = 250 + 2 × 117  [Using (i) and (ii)]
or,
(x + y)2 = 250 + 234 

or,
(x + y)2 = 484 

or,
(x + y)2 = (22)2
(
x + y = 22 ... ... ... (iii) 

[(Sum of two positive numbers cannot be negative]
Again,


(x – y)2 = x2 + y2 – 2xy 

or,
(x – y)2 = 250 – 2 × 117 

or,
(x – y)2 = 250 – 234   [Using (i) and (ii)]
or,
(x – y)2 = 16

or,
(x ( y)2 = (4)2 

( 
x – y = 4  ... ... ... (iv) [( x > y]

Adding (iii) and (iv) we get,

x + y + x – y = 22 + 4
or,
2x = 26  

or,
x =
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26


( 
x = 13  

Subtracting (iv) from (iii) we get,


(x + y) – (x – y) = 22 – 4 

or,
x + y – x + y = 18

or,
2y = 18 

or,
y = 
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18


(
y = 9 

( The two numbers are 13 and 9 respectively.  
Ans. 13 and 9   

3. The length of a diagonal of a rectangle is 10 metres. The area of a rectangle whose sides are the sum and difference of the sides of the former one is 28 square metres. Find the length and breadth of the former rectangle.

Solution: Suppose,


the length of the 1st rectangle = x metres
  and the breadth of the 1st rectangle = y metres


Now, The sum of the length and the breadth of the 1st rectangle = (x + y) metres

and the difference between the length and the breadth of the 1st rectangle = (x ( y) metres
(
Length of the diagonal =  eq \r(x2 + y2)  metres

According to the 1st condition,  eq \r(x2 + y2) = 10

or, x2 + y2 = 100 ............ (i)   [Squaring both sides]

According to the 2nd condition, (x + y) (x ( y) = 28


or, x2 ( y2 = 28 ................. (ii)

Adding (i) and (ii) we get,

x2 + y2 = 100



x2 ( y2 = 28


2x2 = 128

or,
x2 =  eq \f(128,2)
or,
x2 = 64

or,
 eq \r(x2)  = (  eq \r(64)  [Taking square root on both sides]
or,
x = ( 8
( x = 8   [(Length cannot be negative]

Now, putting x = 8 in (i) we get,


x2 + y2 = 100


or,
(8)2 + y2 = 100

or,
64 + y2 = 100

or,
y2 = 100 ( 64

or,
y2 = 36

or,
 eq \r(y2) = (  eq \r(36)  [Taking square root on both sides]

or,
y = ( 6   

(
y = 6   [(  Breadth cannot be negative]

(Length and breadth of the first rectangle are 8 metres and 6 metres respectively.

Ans. 8 metres and 6 metres

4. The sum of squares of two numbers is 181 and the product of the numbers is 90. Find the difference of the squares of the two numbers.

Solution: Suppose, the large number is x 

                            and the small number is y 

( x ( y but the two numbers can be positive or negative.

According to the question,


            x2 + y2 = 181 ... ... ... (i) 

    and
xy = 90 
       ... ... ... (ii) 

We know,

  
(x + y)2  = x2 + 2xy + y2

or,
(x + y)2 = (x2 + y2) + 2(xy)

or,
(x + y)2 = 181 + 2 × 90   [Using (i) and (ii)]
or,
(x + y)2 = 181 + 180 

or,
 (x + y)2 = 361 

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




( 
x + y = ± 19   ... ... ... (iii) 

Again, we know, 



(x – y)2 = x2 – 2xy + y2 

or,
(x – y)2 = (x 2 + y2) – 2(xy) 

or,
(x – y)2 = 181 – 2 × 90   [Using (i) and (ii)]
or,
(x – y)2 = 181 – 180 

or,
(x – y)2 = 1 

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

(
x – y = 1 ... ... ... (iv)  [( x ( y, i.e., x – y ( 0]

Now, Multiplying (iii) by (iv) we get,


(x + y) (x – y) = (± 19) × 1

or,
x2 – y2 = ± 19 

Since x > y, the value of (x2 – y2) can never be negative.

( The difference of the squares of the two numbers, 

x2 – y2 = 19

Ans. 19

5. The area enclosed by a rectangle is 24 square metres. The length and breadth of another rectangle are respectively 4 metres and 1 metre more than the length and breadth of the first rectangle and the area enclosed by the later rectangle is 50 square metres. Find the length and breadth of the first rectangle.

Solution: Suppose, the length of the 1st rectangle = x metres 


              and breadth = y metres 

( The length of the 2nd rectangle = (x + 4) metres 


and breadth = (y + 1) metres 

We know, area of a rectangle = Length × Breadth

According to the question,


            xy = 24                      ... ... ... (i) 

   and   (x + 4) (y + 1) = 50    ... ... ... (ii) 

From (i) we get, 



y =  eq \f(24,x)                      ... ... ... (iii) 

Putting y =  eq \f(24,x) in (ii) we get, 

(x + 4)  eq \b(\f(24,x) + 1) = 50 

or,
24 + x +  eq \f(96,x)  + 4 = 50

or,
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+

+

+

= 50

or,
x2 + 28x + 96 = 50x 

or,
x2 + 28x – 50x + 96 = 0 

or,
x2 – 22x + 96 = 0 

or,
x2 – 16x – 6x + 96 = 0 

or,
x(x – 16) – 6 (x – 16) = 0 

(
(x – 6)(x – 16) = 0 

 If x– 6 = 0                  or,  x – 16 = 0 

(
x = 6 
( x = 16 

Now, putting the values of x in (iii) we get, 

If  x = 6 then  y = 
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24

 = 4


If  x = 16 then y = 
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24

=

= 1 eq \f(1,2) 
Ans. Length 6 metres and breadth 4 metres or, length 16 metres and breadth 1 eq \f(1,2) metres. 

6. Twice the breadth of a rectangle is 23 metres more than its length. If the area enclosed by the rectangle is 600 square metres, find the length and breadth of the rectangle.

Solution: Suppose, 

                           length of the rectangle = x metres
                                          and breadth = y metres 

We know, area of a rectangle = Length × Breadth

= xy sq. metres 

According to the question,  xy = 600      ... ... ...  (i) 

    and   2y = x + 23   ... ... ... (ii)

From (ii) we get, 


y = 
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23

x

+

         ... ... ... (iii) 

Now, putting the value of y in (i) we get,


x (
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= 600

or,
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23

x

2

+

= 600

or,
x2 + 23x = 1200 
[ By cross multiplication]
or,
x2 + 23x – 1200 = 0 

or,
x2 + 48x – 25x – 1200 = 0 

or,
x(x + 48) – 25(x + 48) = 0 

or,
(x + 48) (x – 25) = 0 

Now, x + 48 = 0 
or,
x – 25 = 0 

(
x = – 48 
     (
x = 25 

Since length cannot be negative 

( 
x = 25 

Putting the value of x in (iii) we get, 
y = 
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Ans. Length is 25 metres and breadth is 24 metres.
7. The perimetre of a rectangle is 8 metres more than the sum of its diagonals. If the area enclosed by the rectangle is 48 square metres; find its length and breadth.

Solution:
Suppose, length of the rectangle = x metres and breadth = y metres 

(  x ( y 

We know, for a rectangle,

(Diagonal)2 = (Length)2 + (Breadth)2 = x2 + y2 

( Length of the diagonal =  eq \r(x2 + y2)  metres
( Length of the two diagonals of a rectangle is equal.
( Sum of the length of the two diagonals 

= 2  eq \r(x2 + y2) metres

Perimetre = (x + x + y + y) metres = (2x + 2y) metres 

= 2(x + y) metres

Area = xy sq. metres
According to the question,
xy = 48  ... ... ... (i) 

and 
2(x + y) = 2  eq \r(x2 + y2) + 8   ... ... ... (ii)

Now, from (ii) we get,


2(x + y) = 2( eq \r(x2 + y2) + 4) 

or,
x + y =  eq \r(x2 + y2) + 4  [Dividing both sides by 2]

or,
x + y – 4 =  eq \r(x2 + y2) 
or,
(x + y – 4)2 = ( eq \r(x2 + y2) )2 [Squaring both sides] 

or,
x2 + y2 + (– 4)2 + 2xy + 2y(– 4) + 2(– 4)x = x2 + y2 

or,
x2 + y2 + 16 + 2xy – 8y – 8x – x2 – y2 = 0 

or,
16 + 2xy – 8x – 8y = 0 

or,
16 + 2 × 48 – 8x – 8y = 0 
[( xy = 48 ]

or,
16 + 96 – 8x – 8y = 0 

or,
112 – 8x – 8y = 0 

or,
8(x + y) = 112 

or,
x + y =  eq \f(112,8)    [Dividing both sides by 8]

or,
x + y = 14 

(
x =14 – y  ... ... ... (iii) 

Putting x = 14 – y in (i) we get, 


(14 – y)y = 48 

or,
14y – y2– 48 = 0 

or,
–(y2 – 14y + 48) = 0 

or,
y2 – 14y + 48 = 0   [Multiplying both sides by  (– 1)]

or,
y2 – 8y – 6y + 48 = 0 

or,
y (y – 8) – 6 (y – 8) = 0 

(
(y – 8) (y – 6) = 0 

Either, y – 8 = 0 
or,
y – 6 = 0 

(
 y = 8 
    (
y = 6 

Putting the value of y in (iii) we get,
When y = 8, then x = 14 – 8 = 6 

When y = 6, then x = 14 – 6 = 8 

(  Length x and breadth y and length > breadth
( y = 8 and x = 6 cannot be possible. 

(x = 8, y = 6 

Ans. length 8 metres and breadth 6 metres.

8. If a number of two digits be divided by the product of its digits, the quotient is 2. When 27 is added to the number, the digits in the number change their places. Find the number.

Solution: Suppose, unit places digit = x 

    
and tens places digit = y 

( The number = 10y + x 

The number after changing the places of two digits 

= 10x + y 

According to the question,
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... ... ... (i) 

and
(10y + x) + 27 = 10x + y  ... ... ... (ii) 

From (ii) we get, 


10y + x + 27 – 10x – y = 0 

or,
9y – 9x + 27 = 0 

or,
9(y – x + 3) = 0 

or,
y – x + 3 = 0 [dividing both sides by 9]

(
y = x – 3   ... ... ... (iii) 

Putting y = x – 3 in (i) we get,  eq \f(10(x ( 3) = x,x(x ( 3)) = 2

or,
10x – 30 + x = 2(x2 – 3x)   [by cross multiplication]

or,
11x – 30 = 2x2 – 6x 

or,
2x2 – 6x – 11x + 30 = 0 

or,
2x2 – 17x + 30 = 0    [by transposition]

or,
2x2 – 12x – 5x + 30 = 0 

or,
2x (x – 6) – 5(x – 6) = 0 

(
(2x – 5) (x – 6) = 0 

Now,  2x – 5 = 0 
or,
x – 6 = 0 

or,  2x = 5
     (
x = 6 


(   x =  eq \f(5,2) 
But the digit of a number cannot be negative or fraction.
( 
x = 6

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


y = x – 3 = 6 – 3 = 3 

( The number = 10y + x = 10 × 3 + 6 = 30 + 6 = 36

Ans. 36
9. The perimetre of a rectangular garden is 56 metres and one diagonal is 20 metres. What is the length of the side of the square which encloses an area equal to the area of that garden?

Solution: Suppose, length of the rectangular garden is x metres and breadth is y metres 

Area of the rectangular garden = xy Sq. metres.
Perimetre of the rectangular garden = 2(x + y) metres

According to the question, 2(x + y) = 56 

or,
x + y =  eq \f(56,2)     [Dividing both sides by 2]

(
x + y = 28  ... ... ... (i) 

We know, for rectangular garden, 


(Diagonal length)2 = (length)2 + (Breadth)2
or,
(20)2  = x2 + y2 

or,
400 = x2 + y2 

( 
x2 + y2 = 400  ... ... ... (ii) 

Again, we know, (x + y)2 = x2 + y2 + 2xy 

or,
(28)2 = 400 + 2xy 

or,
784 = 400 + 2xy 

or,
2xy = 784 – 400 

or,
2xy = 384 

or,
xy = 
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384

 

( 
xy = 192  ... ... ... (iii) 

Area of the rectangular garden = 192 sq. metres 

( Area of the square = 192 sq. metres 

Suppose, length of one side of the square is x metres 

According to the question, x2 = 192

or, (x)2 =  eq \b(8\r(3))2
( x = 8 eq \r(3) 
i.e., length of one side of the square is 8 eq \r(3) metres.

Ans. 8 eq \r(3) metres.
10. The area of a rectangular field is 300 square metres and its semi perimetre is 10 metres more than a diagonal. Find the length and breadth of the rectangular field.

Solution: Suppose, 

              Length of the rectangle = x metres 

                                  and breadth = y metres 



( x > y

( Area of the rectangle= xy sq. metres 

Semi perimetre of the rectangle = 
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= (x + y) metres
Again, we know, for a rectangle, 


diagonal = 
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According to the question,
xy = 300  ... ... ... (i) 

    and   x + y = 
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2

y

x

+

 + 10 ... ... ... (ii) 

From (ii) we get, 

x + y – 10 = 
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or,
(x + y – 10)2 = ( eq \r(x2 + y2) )2 [squaring both sides]

or,
x2 + 2xy + y2 + 100 – 20x – 20y = x2 + y2 

or,
2xy – 20x – 20y = x2 + y2 – x2 – y2 – 100 

or,
2 × 300 – 20x – 20y  = – 100  [( From (i), xy = 300]

or,
600 – 20x – 20y = – 100 

or,
– 20x – 20y = – 100 – 600 

or,
– 20 (x + y) = – 700 

or,
x + y = 35 
  [Dividing both sides by (– 20)]

(
x + y = 35   ... ... ... (iii) 

Now, we know, 


(x – y)2 
= (x + y)2 – 4xy 



= 352 – 4 × 300



= 1225 – 1200 = 25



= (5)2 

( 
x – y = 5  ... ... ... (iv) [( x ( y, i.e.,   x – y ( 0]

Adding (iii) and (iv) we get, 


x + y + x ( y = 35 + 5

or,
2x = 40 

or,
x = 
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40


(
x = 20 

Subtracting (iv) from (iii) we get,

x + y ( ( x ( y) = 35 ( 5

or,
x +y ( x + y = 35 ( 5

or,
2y = 30 

or,
y = 
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30


(
y = 15 

(  Length of the rectangle 20 metres and breadth 15 metres. 

Ans: Length 20 metres, breadth 15 metres.
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



The difference of squares of two product is 3. Answer the following (1 ( 2):

1.
What is the sum of the squares? [Rajshahi Board-'15]

a
10
b
13


c
17
d
25
 eq \o((,a)
2.
What is the square of the sum? [Rajshahi Board-'15]

a
9
b
16


c
25
d
36
 eq \o((,b)
3.
The addition of two position square number is 90 and product is 27. What are the two numbers? [Dinajpur Board-'15]

a
9, 3

b
9, 6


c
6, 3
d
12, 6
 eq \o((,a)

The summation of areas of two squares in 25 m2 and the rectangle formed by their sides has an area of 12m2.
Answer the following  (4 - 6) questions:

4.
What is the length of the side of the smaller square? [Comilla Board-'15]

a
6  m
b
5 m


c
4 m
d
3 m
 eq \o((,d)
5.
What is the ratio of the areas of the squares? [Comilla Board-'15]

a
25 t 16
b
16 t 9


c
9 t 4
d
4 t 3
 eq \o((,b)
6.
The perimeter of a rectangular garden is 20 metres and length is 8 metres. What is the area of that garden? [Chittagong Board-'15]

a
8 sq. metres 
b
10 sq. metres 


c
16 sq. metres 
d
24 sq. metres 
eq \o((,c)
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Cadet Colleges questions are also important for your excellent preparation. 

They will help you to give a clear idea about the question as well as chapterwise

 

 

          

exclusive question

s

 and answers. So, practice t

hem with proper attention.

 

 



7.
If the difference of squares of two numbers is 144 and their product is 65, then what are these two numbers? [Rangpur Cadet-15]

a
6, 5
b
12, 5
 
c
13, 5 
d
12, 13 
eq \o((,c)
8.
If the sum of squares of two numbers is 170 and their product is 77, then the difference of the squares of these two numbers is – 
[Rangpur Cadet-14]

a
70
b
72


c
78
d
82

eq \o((,b)
9.
What are the numbers for the difference of the squares of two positive whole numbers is 11 and the product of the numbers is 30.  
[Comilla Cadet-14]

a
1 and 30 
b
2 and 15 


c
5 and 6
d
5 and –6 

eq \o((,c)
10.
What is the sum of the squares of the numbers for the difference of the squares of two positive whole numbers is 9 and the product of the numbers is 20.  

[Comilla Cadet-14]

a
1
b
5


c
4
d
41

eq \o((,d)
Answer to the question no 11, 13 and 14 on the basis of the information given below:

The difference of the square of two positive whole numbers is 24 and the product of the numbers is 35.

11.
What are the numbers?


[Faujdarhat Cadet-14]

a
5 and 6
b
6 and 7


c
7 and 5
d
7 and 8

eq \o((,c)
12.
What is the sum of the squares of the numbers?

[Faujdarhat Cadet-14]



a
74
b
47


c
11
d
25

eq \o((,a)
13.
What will be the proper fraction with the numbers?


[Faujdarhat Cadet-14]

a
 eq \f(7,5)
b
 eq \f(1,5)

c
 eq \f(1,7)
d
 eq \f(5,7)

eq \o((,d)
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	(((5.5 Applications of Simultaneous Quadratic Equations  ( Text page-102


(
There are two unknown quantities usually in the system of quadratic equation such as, 


3x  ( 4y = 0



2x ( 3y = (1

(
The independent and consistent equations are formed according to the conditions of the problem of unknown quantities or variables.
(
The length, breadth, area, perimetre and number of any object etc. can not be accepted as negative number. 
14.
If the unit place digit is two times of the tens place digit of a certain number, what is the number? (medium)

a
12x
b
14x
c
41x
d
21x
eq \o((,a)
15.
The length of a rectangle is ten metres less than the twice of its breadth. If the breadth is x metre, what is the length? (easy)

a
2x ( 10
b
2x + 10
c
x ( 10
d
x + 10
eq \o((,a)
16.
The length of a rectangular region is 23 metres more than the twice of its breadth. If breadth is x metres, what is the length? (easy)

a
2x ( 23
b
2x + 23
c
x + 23
d
x ( 23
eq \o((,b)
17.
 The length of a diagonal of a rectangular region is 10 metres. If the length and breadth of that rectangular region are x and y metres , which is the value of x2 + y2? (medium)

a
10
b
20
c
100
d
200
eq \o((,c)
18.
The area of a rectangular field is equal to that of area of a square field. If the length of the rectangular field is  x and breadth is y, then what is the length of square field? (medium)

a
xy
b
 eq \r(x2 + y2)
c
eq \r(xy)
d
x2 + y2
eq \o((,c)
19.
If the sum of squares of two numbers is 181 and the product of the numbers is 90, then what is the square of sum of two numbers? (medium)

a
271
b
361
c
400
d
625
eq \o((,b)
20.
If the sum of the areas of two square regions is 481 square metres, what is the length of each sides of the two squares? (medium)

a
15, 16
b
12, 13
c
8, 9
d
10, 11
eq \o((,a)
21.
If the length of one side of a square is x, what is the difference between the length of diagonal and its one side? (medium)

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

c
x
d
 eq \r(2)x
eq \o((,b)
22.
The length of a square garden is equal to the diagonal of  a rectangular garden. If the length and breadth of the rectangular garden are x and y respectively, what is the area of square garden? (hard)

a
xy
b
2(x + y)
c
x2 + y2
d
 eq \r(x2 + y2)
eq \o((,c)
23.
The sum of squares of two positive numbers is 250. If the product of the numbers is 117, which of the following are two numbers? (medium) 

a
9, 13
b
25, 10
c
15, 5
d
3, 39
eq \o((,a)
24.
The sum of squares of two consecutive positive numbers is 13. If the product of the numbers is 6, what are the two numbers? (medium)

a
1, 6
b
3, 4
c
4, 5
d
2, 3
eq \o((,d)
25.
p and q are two positive numbers and if  p2 ( q2  = 12 and p ( q = 2 ( 

i.
p = 2q.
ii.
p = 4, q = 2.

iii.
p2 + q2 = 20.


Which of the following is correct? (easy)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
26.
If the breadth of rectangle is 4 unit and area is  24 square unit( 

i.
length is 6 unit. 
ii.
diagonal is  2 eq \r(13) unit.

iii.
perimetre is 20 unit.

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)
27.
If the length of a diagonal of a square is 4 eq \r(2) metres( 

i.
area is 16 square metres.  


ii.
perimetre is 16 metres.

iii.
the value of area and perimetre are equal.



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)
28.
If x and y  unit  are the length of two  squares consisting of the area of rectangle is 44 square units and the sum of the area of square is 81 square units(

i.
xy = 44.
ii.
x2 + y2 = 81.

iii.
x + y = 13.


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 the questions (29-31) on the basis of the information given below:


Unit place digit is  y and tens placed digit is x. If the number is divided by the product of its digits, the quotient is 3. 

29.
According to the condition which of the following is correct? (medium)

a
10x + y = 3xy
b
10x + y =  eq \f(2,xy)

c
10 y + x = 3xy
d
10y + x =  eq \f(3,xy)
eq \o((,a)
30.
If 18 is added to the number and the sum is equal to the number formed by changing the places of the digits, which of the following equation is correct? (easy)

a
x = y + 2
b
x + y  + 2 = 0

c
y = x + 2
d
x = y
eq \o((,c)
31.
What is the tenth place digit? (hard)

a
10


b
9

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

Answer the questions  (32-34) on the basis of the information given below:


The perimetre of a rectangular garden is 56 metres and the length is 4 metres more than breadth.

32.
What is the sum of length and breadth of the rectangular garden? (easy)

a
20
b
24
c
28
d
40
eq \o((,c)
33.
What is the length of the rectangular garden? (medium)

a
16
b
12
c
10
d
09
eq \o((,a)
34.
What is the area of a rectangular garden (square metre)? (hard)

a
182
b
192
c
212
d
312
eq \o((,b)

Answer the questions  (35-37) on the basis of the information given below:


The length of a diagonal of a rectangle is  eq \r(13)  metres, perimetre 12 metres and the length and breadth are x and y metres respectively. 

35.
Which of the following is the length of a diagonal of  rectangle ? (easy)

a
 eq \f(x + 3,2) 
b
 eq \f(x2 + y2,2) 

c
 eq \r(x2 + y2) 
d
 eq \f(\r(x2 + y2),2) 
eq \o((,c)
36.
According to the condition what is the quadratic equation of x? (medium) 

a
x2 ( 6x + 5 = 0
b
x2 ( 5x + 6 = 0

c
2x2( 12x + 23 = 0
d
2x2 ( 11x + 10 = 0
eq \o((,b)
37.
What is the length of a rectangle? (hard)

a
2
b
3
c
6
d
12
eq \o((,b)
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eq \o(((((,Ques(1) The area of a rectangular field is 300 square meters and its semi perimeter is 10 meters more than a diagonal.  
[Faujdarhat Cadet-14]
a.
Write down the formulae of a diagonal of the rectangular region with length a cm. and breadth b cm.  
2

b.
Find the length and breadth of the rectangular field.
4

c.
Find both the roots of –x2 + 3x – 2 = 0 with the help of graph. 
4

Solution to the question no. 1
eq \o((,a)
For a rectangular filed.



Length = a cm and breadth = b cm


(
Formula for finding a diagonal of the rectangular region =  eq \r(a2 + b2) cm.

eq \o((,b)
Here area of a rectangular field = 300sq.m.


Its semi-perimeter is 10 metre more than the diagonal.


Let, the length of the field = x m and



the breadth of the field = y m.


(
Its area = xy sq. m



a diagonal =  eq \r(x2 + y2) m and



emi-perimeter = (x + y) m.


Now according to the condition of the problem.



y = 300 --------------------------- (i)



x + y – 10 =  eq \r(x2 + y2) ---------- (ii)


From (ii), we have,



(x + y – 10)2 = ( eq \r(x2 + y2) )2, squaring both sides


or,
x2 + y2 + 100 + 2xy – 20x – 20y = x2 + y2

or,
2xy – 20x – 20y + 100 = 0 -----(iii)


or,
2 ( 300 – 20x – 20x + 100 = 0, putting xy = 300 from (i)


or,
- 20x – 20y + 700 = 0


or,
x + y = 35, dividing by 20


or,
y = 35 – x --------------- (iv)


In (i) putting y = 35 – x,



x(35 – x) = 300


or,
35x – x2 = 300


or,
x2 – 35x + 300 = 0


or,
x2 – 20x – 15x + 300 = 0


or,
x(x – 20) – 15(x – 20) = 0


or,
(x – 20)(x – 15) = 0


(
x = 20, 15


Now from (i),



y = 15 when x = 20 and y = 20 when x = 15


But since x (length) must be greater then y (breadth).


(
x = 15 and y = 20 cannot be accepted.


(
The length is 20 m and breath is 15 m.

eq \o((,c)
Let us assume that y = - x2 + 3x – 2.


For some values of x, we find he associated values of y to get the related points of the graph of the equation and put these in the table given below:

	x
	0
	0.5
	1
	1.5
	2
	2.5
	3

	y
	–2
	–0.75
	0
	0.25
	0
	–0.75
	–2
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Plotting the points obtained in the graph paper, we et the graph the equation. We can see that the graph passes through the points (1, 0) and (2, 0) on the x-axis. Therefore, the solution of the equation is x = 1 or x = 2.
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eq \o((((((,Question(2) 
In the above figure, area of the rectangle is 180 square unit.


a.
Form the equation using the informations given by stimulas. 
2 
b. 
Express the perimetre of the triangle ΔABC in terms of x and y.
 4 

c. 
If the length of the line AB is 13 unit, find the perimetre of the triangle ΔABC. 
4 

Solution to the question no. 2 

eq \o((,a) 



Now, PQ = PA + AQ 
= x + 2x  = 3x


PB = y

(
Area of the rectangle PBCQ = length ( width


= PQ ( PB



= 3x ( y= 3xy

( 
The required equation, 3xy = 180

eq \o((,b) 
Perimetre of the triangle ΔABC = AB + BC + CA


Now, from the right angled triangle ΔABP,

          AB2 = AP2 + PB2

( AB =  eq \r(x2 + y2)

( Length of AB =  eq \r(x2 + y2) 

Again, in the rectangle PBCQ, PQ = BC


( Length of BC = 3x


Again, from the right angled triangle ΔACQ,



CA2 
= AQ2 + CQ2


CA 
=  eq \r((2x)2 + y2)   [since, PB = CQ]




=  eq \r(4x2 + y2)

( Length of CA =  eq \r(4x2 + y2)

( The required perimetre of the triangle ΔABC 



= AB + BC + CA



=  eq \r(x2 + y2) + 3x +  eq \r(4x2 + y2) unit

eq \o((,c) 
Here, AB = 13


From the right angled triangle ΔABP we get,
          AB =  eq \r(x2 + y2)

or,
13 =  eq \r(x2 + y2)

or,
 eq \r(x2 + y2) = 13


or,
x2 + y2 = 169 ... ... ... (i)  [squaring]


Again, we know, 3xy = 180


or,
xy =  eq \f(180,3)

or,
xy = 60


or,
2xy = 60 ( 2   [multiplying both sides by 2]


or,
2xy = 120 ........... (ii)


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

x2 + y2 + 2xy = 169 + 120


or,
(x + y)2 = 289


or,
x + y = ( 17  

 [By taking square root]

(
x + y = 17 or x + y = ( 17  [It is not acceptable, because the sum of length and width can never be negative]


Again, subtracting equation (ii) from equation (i) we get,

x2 + y2 ( 2xy = 169 ( 120


or,
(x ( y)2 = 49


or,
x ( y = ( 7


(
x ( y = 7 


or, x ( y = (7  [It is not acceptable, because the difference of length and width can never be negative]


Now, x + y = 17


     
x ( y = 7




2x = 24 [by adding]


or, x =  eq \f(24,2)

or, x = 12


Again,




x + y = 17


     
x ( y = 7



    2y = 10   [by subtracting]



or, y =  eq \f(10,2)


( y = 5


(
Perimetre of the triangle ΔABC

=
 eq \r(x2 + y2) + 3x +  eq \r(4x2 + y2)

=
 eq \r((12)2 + (5)2) + 3.12 +  eq \r(4(12)2 + (5)2)

=
 eq \r(144 + 25) + 36 +  eq \r(4 ( 144 + 25)

=
 eq \r(169) + 36 +  eq \r(576 + 25)

=
13 + 36 +  eq \r(601)

=
49 + 24.515


=
73.515


=
73.52 unit (Ans.)

eq \o((((((,Question(3) 
In the figure, half of the perimetre of the rectangle ABCD is 10 m more than its diagonal and the area = 300 sq. m.
a.
If the length is x metres and width is y metres of the rectangle, find half of the perimetre and the length of the diagonal?
2 

b.
Form two equations on the basis of the above informations and prove that, sum of the length and width of the rectangle is 35 metre.
4

c.
Find the length and width of the rectangle.
4
Solution to the question no. 3
eq \o((,a) 
Given, length of the rectangle = x m 



and width = y m 


( Half of the perimetre =  EQ \F(perimeter,2) 


=  eq \f(2(x + y),2) m = (x + y) m 

and in the rectangle, (diagonal)2 = (length)2 + (width)2 


( Diagonal =  eq \r((length)2 + (width)2)  



=  eq \r(x2 + y2) m 


Ans. Half of the perimetre = x + y m 

                 and diagonal =  eq \r(x2 + y2) m

eq \o((,b) 
 Area of the rectangle = length × width = xy sq. m.

and sum of length and width = (x + y) m

According to the question, xy = 300 ................ (i) 



x + y = eq \r(x2 + y2)  + 10 ......... (ii) 

From (ii) we get, x + y – 10 =  eq \r(x2 + y2) 
or,
(x + y – 10)2 =( eq \r(x2 + y2) )2    [squaring both sides]
or,
(x + y)2 – 2(x + y) × 10 + 102 = x2 + y2 

or,
x2 + 2xy + y2 – 20x – 20y + 100 = x2 + y2 

or,
2xy – 20x – 20y = x2 + y2 – x2 – y2 – 100 

or,
2 × 300 – 20x – 20y  = – 100      [from (i)]

or,
600 – 20x – 20y = – 100 

or,
– 20x – 20y = – 100 – 600 

or,
– 20 (x + y) = – 700 

or,
x + y = 35   [dividing both sides by (– 20)]
( 
x + y = 35    (Proved) 
eq \o((,c) 
From ‘b’ we get, x + y = 35 .................... (iii)
Now, we know, (x – y)2 = (x + y)2 – 4xy 



= (35)2 – 4 × 300  [from (i) and (iii)]



= 1225 – 1200 = 25

( 
x – y =  eq \r((( 5)2)  

or,
x – y = ± 5 

( 
x denotes the length and y denotes the width,  

( 
x ( y, that is   x – y ( 0 

( 
x – y = 5 ....................... (iv) 

Adding equations (iii) and (iv) we get,

x + y + x ( y = 35 + 5


or,
2x = 40 


or,
x =  eq \f(40,2) 

or,
x = 20 


(
x = 20 

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

x + y ( ( x ( y) = 35 ( 5

or,
x +y ( x + y = 35 ( 5

or,
2y = 30 

or,
y =  eq \f(30,2) 
or,
y = 15 

( y = 15 

(   Length of the given rectangle is 20 m and width is 15 m. 

Ans. 20 m. and 15 m.
eq \o((((((,Question(4) 
In the figure, length of side of the greater square is x m. and length of side of the smaller square is y m. Sum of the area of the two squares is 481 sq. m. and the area of the rectangle formed by the two sides of the two squares is 240 sq. m. 

a.
Form two equations on the basis of the information above.
2 

b.
Prove that, x + y = 31 and x – y = 1.
4

c.
What are the lengths of sides of the two squares?
4

Solution to the question no. 4
eq \o((,a) 
Given,

Length of side of the greater square = x m. 

and length of side of the smaller square = y m. 


(  x ( y 

So, Area of the greater square = x2 sq. m. 


    Area of the smaller square = y2 sq. m.
Area of the rectangle formed by the two sides of the two squares is = xy sq. m. 

According to the question, x2 + y2 = 481 


              and xy = 240 

eq \o((,b) 
From ‘a’ we get, 



x2 + y2 = 481 ............(i) 



xy = 240 .................. (ii)  
 
We know, 



(x + y)2  = x2 + y2 + 2xy 


or,
(x + y)2  = 481 + 2 × 240 [from the equation (i) and (ii)]

or,
(x + y)2 = 481 + 480 


or,
(x + y)2 = 961 


or,
x + y =  eq \r((( 31)2) 



(
x + y = ± 31 


( 
x and y both denote the length, so both are positive. 

That is,  x + y ( 0 


( 
x + y = 31 .................. (iii)  (Proved)

Again, we know, 



(x – y)2 = x2 + y2 – 2xy 


or,
(x – y)2 = 481 – 2 × 240 [from the equation (i) and (ii) ]

or,
(x – y)2 = 481 – 480 


or,
(x – y)2 = 1 


or,
x – y =   eq \r((( 1)2) 

(
x – y = ± 1 


(
x ( y that is x – y ( 0 


( 
x – y = 1  .............. (iv)  (Proved)
eq \o((,c) 
By adding the equation (iii) and (iv) obtained from ‘b’ we get, 



x + y + x ( y = 31 + 1


or,
2x = 32 


or,
x =  eq \f(32,2) 

or,
x = 16   
( x = 16


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

or,
x + y ( (x(y) = 31 ( 1


or, 
x + y ( x+y = 30

or,
2y = 30 


or,
y =  eq \f(30,2) 

or,
y = 15  ( y = 15 

(  Two sides of the two squares are 16 m and 15 m respectively. (Ans.)


[image: image32.wmf] 

Answer these questions your

self. 

S

ee the super tips

 

          which will help you to answer the questions eas

ily

.

 

Creative Questions with hints

 



eq \o(((((((,Question(5) The diagonal of a rectangular field is 11 metres .The area of the rectangle whose sides are the sum and difference of the sides of the former one is 41 metres.

a. 
Form an equation on the basis of above information. 
2 
b. 
Find the length and breadth of the rectangle filed.
4 

c. 
Find the length of the hypotenuse of a square whose side is equal to half of perimetre of the rectangle.
4 

Ans.: a.  eq \r(x2 + y2) = 11, (x + y) (x ( y) = 41; b. 9 metre, 2 eq \r(10) metres; c. 18 eq \r(2)  metres

eq \o(((((((,Question(6) Two positive numbers are x and y where x > y. Difference of their squares is 64.

a. 
If the interval of two numbers is 2, find their sum.
2

b.
Find the two numbers.
4

c. 
If the length of rectangle is x metres and breadth y metres, then find area, length of hypotenuse and perimetre.
4


Ans.: a. 32; b. 17; 15


c. area= 255 sq. m, length of hypotenuse =  eq \r(514) metres and perimetre = 64 metres.

eq \o(((((((,Question (7) Twice the length of a rectangle is equal to thrice of its breadth. Area of rectangle is 600 square metres.
[Cantonment High School, Jessore]

a. 
Form two equations from the given information.
2 

b. 
Find the length and breadth of the rectangle. 
4 


c. 
Show that, the area of rectangle is twelve times of its semi-perimetre. 
4 

Ans. a. 2x = 3y, xy = 600; b. 30 metres, 20 metres
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