2nd lesson - Quadratic inequation
https://www2.karlin.mff.cuni.cz/ kuncova/en/teaching.php
kuncova@karlin.mff.cuni.cz

Algorithm

1. Find conditions (dividing by zero).
2. Move every expressions and numbers to the left side. On the right side
should stay only zero.

3. Decompose the numerator and denominator. Find critical points, where
expressions are equal to 0 or points, where expressions are not defined.

4. Separate intervals and make a table/sketch of signs. Check conditions
again.
5. Write down the solution. (Check conditions;))

Warning

If it is possible, do not multiply (or divide) by expressions with z. This
operation can change the sign in the equation or You can multiply by zero
expression. Be careful.

Hints

For any quadratic equation az? +bx +c =0, a,b, c € R, there is a quadratic

formula

—b % Vb2 — 4ac
2a ’
The quadratic equation then can be factored into:

12 =

a(x —z1)(x — z2) = 0.

(This operation sometimes involved complex roots.)

Exercises

1. Under what condition is the graph of the quadratic function described
by f(x) = ax?® + bz + ¢ concave down?

(a) a<0

More than one of the above.

None of the above.
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. If f(z) = ax?® 4 bx + c is a quadratic function, then the lowest point
on the graph of f(x) occurs at x = —b/2a.

(a) True
(b) False

From:

http://mathquest.carroll.edu/libraries/PRE.student.01.06.pdf

. Solve inequations

(a) 22 + 42 > 21 (c) 2? +34> 12z
(b) 42* < 15— 17z (d) 2> =20 +1<0

. Solve inequations

W S0 () (fﬁ?;(fj 56))3 <Y
2 1
(b) 2x2+§w+2>x+1 (g) izi—;<0
(c) 952;;2_:51320 (h) r+1 < 2
2y (x—25)(x+3) x—2
(d)ZHZO () 55—z >0
2
© g 20 03 7<%
Bonus

. Find a quadratic inequation (like in the 3rd exercise) such that its
solution is

(a) @ € (—00,—3]U[2,00)
(b) = € (=1,5)
(c) z=—6
(d) 0
. Find the values of a parameter ¢ € R such that the range of the function
2?24+ 2z+c
fo) = o a1 3

is equal to R.
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