
LECTURE 3

Mathematics for Biochemistry

Equations, Inequalities



Content

• Linear equations and inequalities

• Quadratic equations and inequalities

• Irrational equations and inequalities

• Exponential equations and inequalities

• Logarithmic equations and inequalities

• Trigonometric equations and inequalities



Equations and Inequalities

Available operations: adding/subtracting the same quantity to/from both sides

multiplication of both sides with non-zero constant

1. Domain of definition

2. Solving – available operations, properties of the functions

3. Result

4. Check



Linear equation → solution: number(s) (or function of parameter), sets or none

Linear inequality → solution: interval (or function of parameter) or empty set
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Example 1.
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Example 2.

Removing of absolute value results into two separate equations:
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Example 3.

Removing of abs. values results into 3 separate equations for each of intervals:
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Quadratic equation → 2 solutions: real or complex numbers

Quadratic inequality → solution: sets of real or complex numbers
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Example 4.
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Example 5.
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Example 6.
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Irrational equation

Irrational inequality

21 24 1x x x+ + = +

Example 7.

(for now, we will not calculate the D(f), however, try to find it later)
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Irrational equation (inequality) – always check the results



Irrational equation

Irrational inequality
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Example 8.
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Irrational equation

Irrational inequality
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Example 9.

a) for ) ) )2 22,0 4 1 0 3 2,0 3, 3 3,0ax x x P − → − −  →  → = −  − = −

b) for ( ( (20,2 4 1 0 0,2 0,2bx x x P → − +  →  → =
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Exponential equation

Exponential inequality

( )3 22 4x x D f− −= → =

Example 9.
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Exponential equation

Exponential inequality
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Example 10.
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Exponential equation

Exponential inequality

( )24 2 5 10 0x x x D f−  −  → =

Example 11.
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Backward substitution:
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This is not possible, so the interval for variable t “shrinks” to:
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Logarithmic equation

Logarithmic inequality
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Example 12.
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Logarithmic equation

Logarithmic inequality
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Example 13.
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Logarithmic equation

Logarithmic inequality
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Example 14.
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Trigonometric equation

Trigonometric inequality
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Trigonometric equation

Trigonometric inequality
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Example 16.
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Trigonometric equation

Trigonometric inequality
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Example 17.
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