Quadr atic Equation

Question

1. Solvefor x:

X% —3 ~2x+1

k?-3 2k+1
2. Solvefor x :

(x2=9x+20)
(x? —5x +5) =

3. Solve for x:

(\F2+1)x2—(\/§+3)x+ 2=0
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The quadratic equation:
x*+3x+a=0
has two integral solutions.

If a>0, solve the equation.

Solve the quadratic equation:

X2 —2x—15+i:0
X% —2X

Solve the equation:
X3 - 242 x2 +2x -2 +1=0
(Hint : Put y=\/§)



Solution

1. Obviously, by substitution
X =k isaroot.
The given equation is a quadratic equation.
(x*=3)(2k + 1) = (2x + 1)(k*-3)
(2k + 1)x* = 2(K?- 3)x — (K*+ 6k) = O(*)
k* +6k _ k(— k+6
2k +1 2k +1

k +6
-. Therootsare: x =Kk, ok +1°

Product of roots=

Note : If you factorize (*), you can get:

[(2k + 1) x + (k + B)][x —K] = O

J

2. Since (@ 1=1 and
(b)  (-1)*=1, wherenisan integer.
(© x°=1,x#0

(@ If xX*-5x+5=1

X*—5x+4=0

x-Dx-4)=0 ~x=14
(b) If x*-5x+5=-1

X°—5Xx+6=0

x-2)(x-3)=0 X=2,3

(i) Whenx=2,x*—9x +20=6
(i) Whenx =3, x*—9x + 20 = 2
In both cases, x* — 9x + 20 are even.
() x*—9x+20=0
x-4)(x-5=0 S X=4,5
(i) Whenx=4,x*-5x+5=1=0
(i) Whenx =5, x*—=5x+5=5%0

-. Thesolutionsare: x=1 2 3,4,5.



3. Multiply the given equation by (\/E -1):
x?+[1-2v2 ) +v2(V2-1)=0
On factorization, we get:
(x—v2)[x-(Wz-1)]=0
x=v2 or V2-1

4. The given equation has real solution.
S A=9-4a>0
s.a<9/4 (1)
Let o, betherootsof the equation.
By Vieta Theorem,
a+p=-3 (2)
aff =a (3
From (3), ais an integer.
From (1) and a> O (given),
a=0,1,2.

(i) Whena=0, from (2) and (3)
a+pB=-3,af=0

Theroots are -3, 0.

(i) Whena=1, from (2) and (3)
at+tB=-3ap=1

Thereisno integral roots.

(ill) Whena= 2, from (2) and (3)
at+B==3,af =2
Theroots are -1, —2.

.. Therootsare—-3, -2, -1, 0.



36
X2 —2X
Puty = x* — 2x,

(1) becomes:
y—15+§:0
y
y?— 15y +36=0
(y-3)(y-12)=0
~y=3,12
X2 —2x =3, X2 —2x = 12
X*—2x—-3=0, x*—2x-12=0
(Xx=3)(x+1)=0,x*-2x—-12=0

5. X% —2x —15+ =0 (1)

x=3-1 or X=1+4/13

6. X2—2V2x2+2x-~/2+1=0

Put Y =+2

X2 —2yx?+y>x—y+1=0

Xy’ —(2¢+ 1y +(x*+1)=0

which isaquadratic equationiny.

[y —(1+xX)]xy—(1-x+x°]=0
(You may also use quadratic equation formula)
Since x=0,
C1-x+x°

Sy=1+Xx or y
X

X=y—1 or xy=1-x+x°
Xx=y—1 or X*—(y+1)x+1=0
_y+1lxy(y+D* -4

=V — X
x=y—-1 or >

_ V2 4184242 -1
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SoX=42-1 or X



