Preparatory Math Course Winter term 2022/23

Inequalities
1. a) z< -2 ) |7+ 2% >a?+ 3z -3
b) 2?2 < -3z +2 d) |z| >3
2. a) x> 3, solution set [, 00)

x> =2 solution set (%2, 00)

The inequality is fulfilled for all real numbers. This can be seen, for exam-
ple, by solving the corresponding equation with the pg-formula (there is no
solution and the parabola is - since 22 has a positive sign - open at the top,
so it must run above the z-axis), or by quadratic addition to arrive at the
equivalent inequality (z —1)2 +2 > 0.

Transforming leads to the equivalent inequality (z 4+ 2)? > 0, thus all z
except —2 belong to the solution set. This can also be written down as
{z € R: x # —2}, R\ {—2} or in interval notation (—oo, —2) U (-2, 00).

An equivalent inequality is (a: + %)24—% < 0, thus there is no solution (solution
set is the empty set)

An equivalent inequality is 22 + 22 + % < 0, so we are looking for the negative
area of a parabola open upwards. The parabola has zeros —% and %1, so the
inequality is satisfied for all 2 between the zeros (including the latter). Thus
the solution set is {z € R: — 3 <z < 5} or in interval notation [—3, —3]

22k
Solution set is the interval [—7, 3]

Solution set is (—oo, 2] U [£, 00)

Solution set is (—o0, —3] U [£, 00)
: . 121
Solution set is (2, 5]
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