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PreCalculus 12
Unit 8: Logarithmic Functions

8.3 Laws of Logarithms
Since logarithms are exponents, the laws of logarithms are related to the laws of powers.

LetM =c*and N = ¢?: )

MN=¢" ¢ ﬂ:fg —(c“)
_ x4 *log M=x -

MA = F Ie A_ ¢ R M =

log MO = x4 log M=y AT

M= Xt Vg B oy, = P

ICSCM/J: lojcM+ ]o:]CA) 'bjcf)l = leél"l ~ logc NV s cMé o ’:DCM

Product Law of Logarithms Quotient Law of Logarithms Power Law of Logarithms

log, ILN = I%CM+ IOQQN logc_ ?ch M oéc A/ log, MP = P/oﬁc M

Ex. Write each expression in terms of individual logarithms of x, y, and z.
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Ex. I@& log, 3 = y express each statement in terms of x and/or y:
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Ex. Write each expression as a single logarithm in simplest form. State the restrictions on the variable.

a) log, x? +%‘ b) logs(2x —2) — logs(x? + 2x — 3)
IV
x;to A"A x>0 Zz-'l\?o Wah-3 >0
§>i(\) (x+D-) >0
= [03 _ ~
2 (5= X$-3 o€ GO 1)
l 2 (y1y T
= 037_ X
1 x>
z legg X ©
x>/
Ex. The pH (acidity) of a solution is defined by:
pH= — log[H+] where [H+] is the hydrogen ion concentration in moles per litre.

a) Determine the pH of potato soil, to the nearest tenth, if the soil has a hydrogen ion concentration
of 5% 1078 mol/L.
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b) What is the hydrogen ion concentration of a solution with pH= 3.1?

Practice: pg. 400/#1-5,7-13, 16, 18, 19, 20, C3



