https://mathproblemsbank.net/
support@mathproblemsbank.net

Problem:

Solve the inequality for all non-negative values of the parameter a:

a’x* +2a*x? —8x+a+4>0, a>0.

Solution:

a3x* + 2a%x? —8x + a + 4 = ax?a’x? + ax?(a®x? + 2ax) — 2x(a%x? + 2ax) + 4ax? + 2a%x? —

—8x +a+4 = (ax? —2x)(a®*x? + 2ax) + 4(ax?® — 2x + 1) + 2a?x? + a = (ax? — 2x)(a®*x? + 2ax) +
+4(ax? —2x + 1) + a(ax? — 2x + 1) + 2ax + a’x? = (a?x? + 2ax)(ax? = 2x + 1) + 4(ax? = 2x + 1) +
+a(ax? —2x+1) = (ax? — 2x + 1)(a®?x? + 2ax + a + 4) > 0.

Note that the 2nd multiplier a?x? + 2ax +a+ 4 = (ax + 1)> + a + 3 > 0,becausea > 0 =
D )

S>ax?-2x+1>0, Zzl—a,mcaseofl—a<0:>

= the solution to the inequality will be the number line x € (—oo; +00),

1
when 1—a>0=>0<a<l1>= incaseofazO,xE(—OO;E], andincaseof 0 <a<1=

1—-+v1l—a 1+vl—a
Jul

> x € (—oo;
a a

; +00).

1 1—-+vl—a 1+vl—a
Answer: a =0,x € (_OO;E]’O <a<1lx€(—x; " U [ . ;+), a>1,x € (—oo; +00).
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