Chapter 6: Solving (simple) Problems (Based On Quadratic Equations)

Exercise 6(B)

Solution:
A

B @x -1 ¢
Given, the area of triangle = 30 cm?

1
" Ex[ﬂ-}i]xﬂzx— 17= =0

Dividing the whole equation by 2
2x2-x=15

2x2—x-15=0

2x2—6x+5x—15=0
2x(x—=3)+5(x-3)=0

x-3)2x+5)=0

x=3,-5/2

As, x cannot be negative, only x = 3 is valid.
Hence, we have

AB=4 x 3cm=12cm
BC=2=3-1)cm=5cm

CA =(122+ 5%) =169 = 13cm (Using Pythagoras theorem)

1.
Solution:

Given, a right triangle

Hypotenuse = 26 cm and the sum of other two sides is 34 cm.
Now, let consider the other two sides to be x cm and (34 - x) cm.
By using Pythagoras theorem,

(26)* = x>+ (34 - x)*

676 = x>+ x>+ 1156 - 68x

2x%-68x+480=0

x?-34x+240=0

x?-10x - 24x +240=0

x(x-10)-24(x-10)=0

(x-10)(x-24)=0

So, x =10, 24

Ifx=10; (34 -x) =24
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Orifx=24;34-x)=10
Therefore, the lengths of the three sides of the right-angled triangle are 10 cm, 24 cm and 26 cm.

(i) Solutio
n:

Given,

The longer side = Hypotenuse = (3x + 1) cm

And the lengths of other two sides are (x - 1) cm and 3x cm.
By using Pythagoras theorem, we have
Bx+1)*=(xx-1)*+(3x)

Ox?+1+6x=x>+1-2x+9x?

x*-8x=0
x(x-8)=0
x=0,8

Now, if x = 0, then one side = 3x = 0, which is not possible.

Hence, we take x = 8

Therefore, the lengths of sides of the triangle are (x - 1) cm =7 cm, 3x cm =24 cm and (3x + 1) cm = 25
cm.

And,

Area of the triangle = 2 x 7 x 24 = 84 cm?

Solution:

Let the hypotenuse of the right triangle be x cm.

From the question, we have

Length of one side =(x - 1) cm

Length of other side = (x - 18) cm

By using Pythagoras theorem,

x2=(x-17°+(x-18)

x2=x2+1-2x+x>+324 - 36x

x?-38x+325=0

x?-13x-25x+325=0

x(x-13)-25(x-13)=0

(x-13)(x-25)=0

x=13,25

But when x =13, x - 18 =13 - 18 = -5, which is negative and is not possible.
Hence, we take x = 25

Therefore, the lengths of the sides of the triangle are x =25 cm, (x - 1) =24 cm and (x - 18) =7 cm.

2. The diagonal of a rectangle is 60 m more than its shorter side and the larger side is 30 m more
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than the shorter side. Find the sides of the rectangle.
Solution:

(x + 60)

(x + 30)
Let’s consider the shorter side of the rectangle to be x m.
Then, the length of the other side = (x + 30) m
Length of the diagonal = (x + 60) m
By using Pythagoras theorem,
(x +60)* =x>+ (x + 30)°
x2 + 3600 + 120x = x> + x* + 900 + 60x
x?-60x-2700=0
x? - 90x + 30x - 2700 = 0
x(x-90)+30(x-90)=0
(x-90)(x+30)=0
x =90, -30
As, x cannot be negative. Hence, x = 90 is only valid.
Therefore, the sides of the rectangle are 90 m and (90 +30) m = 120 m.

3. The perimeter of a rectangle is 104 m and its area is 640 m?. Find its length and breadth.
Solution:

Let’s take the length and the breadth of the rectangle be x m and y m.
So, the perimeter = 2(x + y) m
104 =2(x+y)

x+y=52

y=52-x

And, given area = 640 m?

So, xy = 640

x(52 - x) =640
x2-52x+640=0
x?-32x -20x + 640 =0
x(x-32)-20(x-32)=0
(x-32)(x-20)=0

x=32,20
Ifx=32then,y=52-32=20
Orifx=20,y=52-20=32

Therefore, the length and breadth of the rectangle are 32 m and 20 m.
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