Quadr atic equation

Question
X%+ 2X + A 3
If y=——"—- (xz——
Y 2x -3 ( 2)
which y takes all real values.

Solution

y:x2+2x+7\’ (x¢—§)

2X -3 2

(2x=3)y =x*+2x + A

X+ (2-2y)x+ (L +3y) =0
Since xisred, Aof (2) >0.
(2—2y)* -4 +3y) >0
(1-y)* = (A +3y)>0
y?—By +(1-1)>0

and Xisred,

find the possible range of values of A for
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Method 1

Let t=y?’—5y+(1-A)

Sincey takesup al values of real valuesand tis
aquadratic function in y, from (3) the graph of t
cannot cut the y-axisin the y-t plane.

Method 2
From (3), completing square,
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Sincey takes up al real values,

A 20f(3)£0 (*) isawaystrueif —x—z—lzo
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However, if X:—Z—l,
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Since x # —g,y;tz[z(—g}?} =1,y cantake up all real values excepty = 1.

This gives astraight line with ahole.
" xz—%l IS rejected.
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- Thefina solutionis A< _Z'




The graphs with different A will illustrate the point.

X<—2—1
4
y can takesup all real

values.

. 3
xisred , x¢—5.

The graph on RHS takes:
A=-6
e
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Thisgivesastraight line
with a point (—g 1}
missing.

y cannot take up al real
values.

A > —EL
4
The graph on RHS takes:

rA=-4

Note that y cannot take up
all real values, for example,
check y = 2.5 in the graph.




