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Precalc and Trig Review

Important Concepts:

◦ Ellipses and hyperbolas

◦ System of non-linear equations

◦ Unit circle, trig functions, and inverse trig 
functions

◦ Law of sine and cosine

◦ Trig identities and solving trig equations



Ellipses and Hyperbolas
Ellipses and hyperbolas are examples of conic sections, 
which have been studied since ancient times by the Greeks 
in 350-300 BCE by Menaechmus and Euclid.



Ellipses
Definition:  An ellipse is the set of all points in the plane, the 
sum of whose distances from two fixed points F1 and F2

(called foci) is a constant, usually denoted as 2a. 

𝑑1 + 𝑑2 = 2𝑎



Parts of an ellipse



Properties of ellipses
Because of the way ellipses are 
constructed, sound and light waves sent 
from one focus will reflect off the ellipse and 
bounce to the other focus.

Also, the distance from the origin to either 
focus, c, and the distance from the origin to 
the co-vertex, b, form the legs of a right 
triangle with hypotenuse equal to the 
distance from the origin to the vertex, a.  So 
by Pythagorean Theorem:

𝑐2 + 𝑏2 = 𝑎2 ⇒ 𝑐2 = 𝑎2 − 𝑏2



Equation of an ellipse

Eccentricity:  𝑒 =
𝑐

𝑎

The eccentricity of an ellipse is always:

0 < 𝑒 < 1



Practice
Graph and write the equation of the ellipse with the following 
properties:

1. Foci: (±4, 0), vertices: (±5, 0)

2. Foci: (0, ±3), vertices: (0, ±5)

3. Foci: (2, 2) and (0,2), vertices: (3, 2) and (-1, 2)

4. Foci: (-2, -5) and (-2, -1), vertices: (-2, -7) and (-2, 1)



Hyperbolas

Definition:  A hyperbola is the set of all points in the 
plane, the difference of whose distances from two fixed 
points F1 and F2 (called foci) is a constant, usually 
denoted as 2a. 

|𝑑1 − 𝑑2| = 2𝑎



Parts of a hyperbola



Properties of Hyperbolas
Because of the way hyperbolas are constructed, 
sound and light waves sent towards one focus will 
reflect off the hyperbola and bounce to the other 
focus.

Also, the distance from the origin to the vertex, a, 
and b form the legs of a right triangle with 
hypotenuse equal to the distance from the origin to 
the focus, c.  So by Pythagorean Theorem:

𝑐2 = 𝑎2 + 𝑏2



Equation of a hyperbola

Eccentricity:  𝑒 =
𝑐

𝑎

The eccentricity of a hyperbola is 

always:

𝑒 > 1



Practice
Graph and write the equation of the hyperbola with the following 
properties:

1. Foci: (±5, 0), vertices: (±4, 0)

2. Foci: (0, ±5), vertices: (0, ±3)

3. Foci: (3, 2) and (-1, 2), vertices: (2, 2) and (0,2)

4. Foci: (-2, -7) and (-2, 1), vertices: (-2, -5) and (-2, -1)



Systems of Nonlinear Equations

Solving a system of nonlinear equations is no 
different than solving a system of linear 

equations.  We can use either the method of 
substitution or elimination.





Example

𝑥2 + 𝑦2 = 100

3𝑥 − 𝑦 = 10



Practice
1) 3𝑥2 + 2𝑦 = 26

5𝑥2 + 7𝑦 = 3

2) 2𝑥2 − 𝑦2 + 4 = 0

x𝑦 = 24

3) ln 𝑥 + ln 𝑦 =
3

2

2 ln 𝑥 − ln 𝑦 = 0

4) 2𝑥 + 2𝑦 = 10

4𝑥 + 4𝑦 = 68



The UnitCircle





Inverse Trig Functions



Inverse Trig

1. An inverse trig function "undoes" the evaluation of the original trig function,

so the input is now the ratio of two sides and the output is the angle.

2. Consequently, the domain and range of an inverse trig function will be the 

range and “restricted” domain of its corresponding trig function.

3. The domain of the original trig function has to be restricted so that it’s 1-to-1.

The three main inverse trig functions are:

● Inverse Sine:   𝐬𝐢𝐧−𝟏 𝒙 or 𝐚𝐫𝐜𝐬𝐢𝐧 𝒙

● Inverse Cosine: 𝐜𝐨𝐬−𝟏 𝒙 or 𝐚𝐫𝐜𝐜𝐨𝐬 𝒙

● Inverse Tangent: 𝐭𝐚𝐧−𝟏 𝒙 or 𝐚𝐫𝐜𝐭𝐚𝐧 𝒙



Inverse Trig Graphs



The Sine and Inverse Sine Graphs

Odd function



The Cosine and Inverse Cosine
Graphs

Even function



The Tangent and Inverse Tangent
Graphs

Odd function



InverseTrig
Solve for 𝜃: 

1. cos𝜃 =
1

2

2. sin 𝜃 =
2

2

3. 𝜃 = sin cos−1 −
3

2



Graphs of Trig Functions



Graphs of Trig Functions

The main points of a trig graph are:

● Period/Period Factor

● Frequency (1/Period)

● Phase Shift

● Horizontal Shift

● Vertical Shift

● Amplitude (sin x and cos x)

● Asymptotes (tan x)

● Oscillations



Graphs of Trig Functions

Let’s try graphing this together:

1.) f(x)=-3 sin (πx+π/2)

2.) f(x) =|sin x|

3.) 𝑓 𝑥 =
5 cos(2𝑥−𝜋/2)+20

10





Law of sines and cosines



Practice
For the following problems, sketch the triangle and solve for the 
missing sides and angles:

1. ∠A = 22°, ∠B = 95°, a = 420

2. ∠A = 50°, ∠B = 68°, c = 230

3. a = 28, b = 15, ∠A = 110°

4. a = 3, b = 4, ∠C = 53°

5. b = 60, c = 30, ∠A = 70°

6. a = 20, b = 25, c = 22



Trig Formulas



Trig identities

• Power reduction

• Sum and difference

• Pythagorean Identities



Trig identities

Let’s try some together:

1. Write in only first powers

of cosine: 𝐜𝐨𝐬𝟒(𝟐𝒙)

2. Given the following values, calculate: sin 

(A+B)

sin 𝐴 =
15

12
, cos𝐴 =

8

17
, sin 𝐵 =

17

13
, cos𝐵 =

12

13

3. Suppose that tan 𝜃 = 𝑥, where 𝜃 is in the 

third quadrant and 𝑥 is a positive number.  

What is sin 𝜃?



Trig identities

Try theseyourself:

1.)Show that



SolvingTrig Equations



Solving Trig Equations

Start working like any other equation.  

Substitute using trig formulas if needed.  

Finish by evaluating the trig functions.  

Remember periodicity!



Solving Trig Equations

Let’s try one together:

Solve:



Solving Trig Equations

Try these for yourself:

Solve for x:

2. 4 cos2 𝑥 − 4 cos 𝑥 + 1 = 0

1.



Study Tips



What can you do before the semester starts:

Be proactiveMentality

Review the self-evaluationReview

Explore online resourcesExplore

Talk to your professor and TAConverse

Find resources on campus, such as CAPS and tutoringLocate

Form a study group, develop a study planStudy



Throughout the semester

GO TO CLASS STAY ON TOP OF 
HOMEWORK

GO TO PROFESSOR AND 
TA OFFICE HOURS, 
CAPS, CALC TABLE.





Questions? 


