WELCOME CLASS 10™ (SCIENCE)

Quadratic Equations




Objectives

Students will be able to:

Solve radical equations which are convertible
to quadratic equations



1.5 Radical equations
An equation involving expression under the radical sign is called a radical equatiop,

e.g., \]x+3=x+1 and \/x— =\/x—2+1

1.5 (i) Equations of the type: \/ax +b=cx +d
RETTS Solve the equation \/3x + 7 = 2x + 3.

\3x+7=2x+3 (i)

Squaring both sides of the equation (i), we get
(\Bx+7)*=(2x +3)?

or Ix+7=4*+12x+9
Simplifying the above equation, we have
42 +9x+2=0 Note: Extraneous root

is introduced either by
squaring the given
equation or clearing it

Applying quadratic formula,
~9+1/(92-4x4x2

L=
e of fractions.

_9++/81-32 —9++[49 —9+7

PRI ST TR ]

=0 =20 =1

AR T ST T

—9-7 -16




Checking:
Putting x = —% in the equation (i), we have

\F(—%)+7=2(—%)+3 => —3128=-'-%+3 = %5-=3whichistrue.

Putting x = =2 in the equation (i), we get
V3(=2) +7=2(-2)+3 = [l =~1 which is not true.

On checking, we find that x = -2 does not satisfy the equation (i), so it is an

4

extrancous root. Thus the solution set is {— l}.



Q. Solve the following equations ' -
1.2x 4+ 5 =+7x + 16 et

Squaring both sides, we get Put  x=-1ineq.(i),weget

(2x+5) :(m) 2(-1)+5=7(-)+16 = -2+5=4"7+16

3=9 =3=3 (which is true)

4x° +20x+25=Tx+16

A PO P
4x* +20x+25-7x-16=0 Mix=ng el

2 = 9 9
4x* +20x-Tx+25-16=0 2(—ZJ+5= {7[_2]“6
4x +13x+9=0 g =

5 ——+5=*’——+16
4x  +9x+4x+9=0 2 4
x(4x+9)+1(4x+9)=0 %z %
(x+l)(4x+9)=0 —;—z—;-(whichistrue)

x+1=0 or 4x+9=0

gl 4x=-9 “hus. solution set = {—l,-%}

X=—=
4



5) Vx+5+x+21 =+/x+60

Solution:

Squaring both sides, we get

(Va+5 +\/x+21)2 =(\/x+60)2

(x+5)+(x+21)+2J(x+5) (x+21)=x+60

X+5+x+21+2x" +26x+105 = x+60
2x+26+2x +26x+105 = x+ 60
27x% +26x+105 = x +60—2x—26
2Jx% +26x+105 = —x+34

2x" +26x+105 = —(x—34)

Squaring both sides, we get

(2v" +26x+105 )2 =[~(x-349)]

4(x* +26x+105)=x* ~68x +1156

4x" +104x +420 = x* — 68x+1156
4" —x* +104x+68x+420-1156 =0
32 +172x-736=0

Here a=3, b=172, ¢c=-736

~b++Jb* - dac

2a
172+ J(172)’ —4(3)(~736)
2(3)
_-1724 29584 + 8832
6
. _172+/38416

6

-172-196 -172+196
X =—0r X T —

6 6
368 24

X=

X =




Check :

Put x=- @ in cq. ( .we gel

f 184 \/ 184 21_\/ 184
(

J—li +J—£ = J—— (which is not truc)
3 3 3

Putx=4 ineq(i),weget
NA+5+/4+21 =/4+60
J9++/25 = 64
3+5=8

8=8 (which is true)

Thus, solution set = {8}



Activity
T

Q. Solve the following equation

Ax =v13x + 14 -3




Solution
FEEE e
4x=+13x+14-3 .. (i) 16x(x+1)=5(x+1)=0
4x+3=+13x+14 (16x—5)(x+1)=0

Squaring both sides, we get Either 16x—5=0 or x+1=0

2 . 16x =35 x=-1
(4x+3) =(V13x+14) -
" X=— =1
16x° +24x+9=13x+14 16
16x° +24x—-13x+9-14=0
16x° +11x-5=0

16x° +16x—5x-5=0




Solution

Check
5 . : . ,
Put x=1cin eq.(i),we get Putx =—1 ineq(i),we get
= J13(-1)+14 -3 4=-13+14-3
%) Jl3(% +14 3 %:J%+14-3 ~4=41-3 =4=1=3
—4 # -2 (which is not truc)

5 289 Y. 17

— — 3 —:—-3

4 V16 4 4 :

3 D : Th luti _ 13

2=2 (which is true) us, solution set = e

4 4




Homework
.

Ex 1.4 Remaining parts



