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Year 12 | Mathematical Methods

Worked answers | Logarithmic functions

Logarithm laws and change of base

6 questions | 14 marks

Equivalent correct methods earn the corresponding marks.

1. For a, b > 0, expand In(5a2%/b). [3 marks]

Use product, power and quotient laws; the factors are positive.

Answer: In5+2lna—-1Inb

2. For x>0, condense 3log x + 1092 5. [2 marks]
3log, x =log, (x3), then combine the product.

Answer: log; (5x3)

3. Find logs 12 to three decimal places. [2 marks]
logs12=1In12/In5 =1.543959,

Answer: 1.544

4. Simplify log248 — 109> 3. [2 marks]
log,(48/3) =109, 16 = 4.

Answer: 4

5. Explain why replacing In(x?) by 2Inx requires care. [3 marks]

The original domain is x = 0. On that domain, In(x?) = 2In|x|.

Answer: The replacement is valid for x > 0; In(x?) is also defined for x < 0.

6. IfIna=2and Inb=—1, find In(a?/b3). [2 marks]
2lna—-3Inb=4+3=7.

Answer: 7
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