
1. Mastering Math - High School Math Review

This math review is intended to prepare students for the first-year math used in the core engi-

neering courses. This material is accompanied by a corresponding review video posted on the

First Year Engineering YouTube channel. This worksheet will cover a review of exponential

and logarithmic functions, an engineering application, and a practice problem set. This review

was developed by John O’Keefe along with the Elsie MacGill Learning Centre.

1.1 Exponential and Logarithmic Functions

An exponent is a base raised to a power, defined as:

an = a ∗ a ∗ a ∗ ... ∗ an (1.1)

Where n is the number of multiples of the base a. The natural base is The natural base is e

where it is equivalent to 2.718. This base will appear throughout engineering like π. Next,

three of the basic exponential laws are introduced as:

an ∗ am = an+m (1.2)

an/am = an−m (1.3)

(an)m = an∗m (1.4)
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A logarithm is defined as the inverse of an exponential function where:

loga a
n = n (1.5)

The base of the logarithm is given by the subscript a. When both the logarithm and the

exponential have the same base, a, they cancel out leaving the exponent n. If the logarithm

and exponential have different bases the expression can not be simplified. If the base of the

logarithm is not specified it is assumed to be base 10. When a logarithm has the natural base,

e, it is known as as ln.

loge x = lnx (1.6)

The three basic logarithmic laws are:

loga(x ∗ y) = loga(x) + loga(y) (1.7)

loga(x/y) = loga(x)− loga(y) (1.8)

loga(x
n) = n loga(x) (1.9)

Where x, y, or n can be scalar values or variables.

1.1.1 Examples

1. Simplify x3x8

Solution: Applying Eq. 1.2 and solving:

x3x8 = x11
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2. Simplify
x2

x6

Solution: Applying Eq. 1.3 and solving:

x2

x6
= x−4

3. Simplify (y3)5

Solution: Applying Eq. 1.4 and solving:

(y3)5 = y15

4. Solve ln(x+ 3) = 2

Solution: Applying the natural logarithm inverse (Eq. 1.5) and solving:

eln(x+3) = e2

x+ 3 = 7.39

x = 4.39

5. Solve ln(3x− 6)2 = 4

Solution: Applying the power rule Eq. 1.9 and then the natural logarithm inverse (Eq. 1.5)

and solving:

2 ln(3x− 6) = 4

ln(3x− 6) = 2

eln(3x−6) = e2

3x− 6 = 7.39

x = 4.46
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6. Solve 20 log(2x) = −40

Solution: Applying the natural logarithm inverse (Eq. 1.5) and solving:

log(2x) = −2

10log(2x) = 10−2

2x = 0.01

x = 0.005

1.1.2 Engineering Examples

Exponential and logarithmic math will be required for problem solving throughout first year

engineering. In Circuits (ECOR 1043) logarithms are a tool used to convert from frequency

response and voltage to decibels.

1. If the amplitude of a signal is measured as 0.1 V , 0.7 V , and 1.0 V ;. Determine the

amplitudes measured in decibels (dB).

Solution: The decibel is can be calculated according to:

VdB = 20 log10(V ) (1.10)

Where V is the voltage of the signal measured in volts, and VdB is the voltage of the signal

measured in decibels. For the first voltage (0.1 V ):

VdB = 20 log10(0.1)

VdB = −20 dB

Similarly this can be applied to the second voltage (0.7 V ):
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VdB = 20 log10(0.7)

VdB = −3 dB

Finally for the last voltage (1.0 V ):

VdB = 20 log10(1.0)

VdB = 0 dB

2. If the amplitude of a signal is measured as −10 dB what is the voltage amplitude?

Solution: Similarly the decibel equation can be applied from above, however it will be rear-

ranged to isolate for the voltage.

V = 10

VdB
20



Now substituting in the value of −10 dB and solving:

V = 10

−10

20



V = 0.316V

1.1.3 Practice Problems

1. Simplify z7z−9.

2. Simplify 5x2y3z2x3y2.

3. Simplify
x2y2

x3
.

4. Simplify (3x2)3.

5. Simplify (3x2)3.

6. Solve 3ln(x− 6) = 1.
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7. Solve 10log(3x) = 30.

8. If the amplitude of a signal is measured as 0.5 V, what is the value in decibels?

9. If the amplitude of a signal is measured as -5 dB, what is the voltage amplitude?
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1.1.4 Answers

1. z−2

2. 5x5y5z2

3. x−1y2

4. 27x6

5. x−1y2

6. 7.40

7. 333

8. −6.02 dB

9. 0.56 V
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