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Pre-Calculus Unit 3 Practice Test 

 

The entire test will be non-calculator.  

 

Learning Target 3A—I can simplify rational expressions and solve rational equations. 

Learning Target 3B—I can graph basic rational functions and identify their asymptotes. 

Learning Target 3C—I can graph advanced rational functions and identify their asymptotes. 

 

1. Simplify the following. 

a. 
𝑥

𝑥+2
−

𝑥2

𝑥2−2𝑥−8
 

 

 

 

 

 

 

 

 

 

 

 

b. 
𝟐

𝒙
−

𝟑

𝟐
+

𝒙−𝟏

𝒙+𝟐
 

 

 

 

 

 

 

 

 

 

 

 

 

c. 
𝟐

𝒙+𝟏
−

𝟑

𝒙−𝟏
+

𝟓

𝒙𝟐−𝟏
 

 

 

 

 

 

 

 

 

 

 

 

𝑥

𝑥 + 2
−

𝑥2

(𝑥 − 4)(𝑥 + 2)
=

𝑥(𝑥 − 4) − 𝑥2

(𝑥 − 4)(𝑥 + 2)
=

𝑥2 − 4𝑥 − 𝑥2

(𝑥 − 4)(𝑥 + 2)
 

−4𝑥

𝑥2 − 2𝑥 − 8
 

2(2)(𝑥 + 2) − 3𝑥(𝑥 + 2) + (𝑥 − 1)(2𝑥)

2𝑥(𝑥 + 2)
=

4𝑥 + 8 − 3𝑥2 − 6𝑥 + 2𝑥2 − 2𝑥

2𝑥(𝑥 + 2)
 

−𝑥2 − 4𝑥 + 8

2𝑥2 + 4𝑥
 

2(𝑥 − 1) − 3(𝑥 + 1) + 5

(𝑥 + 1)(𝑥 − 1)
=

2𝑥 − 2 − 3𝑥 − 3 + 5

(𝑥 + 1)(𝑥 − 1)
 

−𝑥

𝑥2 − 1
 



2. Solve the following. 

a. 
𝟓

𝒙−𝟑
+

𝟐

𝒙+𝟑
=

𝟗

𝒙𝟐−𝟗
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. 
𝒙

𝒙+𝟏
−

𝒙

𝒙𝟐−𝟒𝒙−𝟓
=

𝟏

𝒙−𝟓
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c. 
𝒙𝟐

𝒙+𝟒
+

𝒙−𝟒

𝒙𝟐 =
𝟏

𝒙+𝟒
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

5

𝑥 − 3
+

2

𝑥 + 3
=

9

𝑥2 − 9
 

5

𝑥 − 3
+

2

𝑥 + 3
=

9

(𝑥 − 3)(𝑥 + 3)
 

5(𝑥 + 3) + 2(𝑥 − 3) = 9 
5𝑥 + 15 + 2𝑥 − 6 = 9 

7𝑥 + 9 = 9 
7𝑥 = 0 
𝑥 = 0 

𝑥

𝑥 + 1
−

𝑥

(𝑥 − 5)(𝑥 + 1)
=

1

𝑥 − 5
 

𝑥(𝑥 − 5) − 𝑥 = 1(𝑥 + 1) 
𝑥2 − 5𝑥 − 𝑥 = 𝑥 + 1 

𝑥2 − 6𝑥 = 𝑥 + 1 
𝑥2 − 7𝑥 − 1 = 0 

7 ± √(−7)2 − 4(1)(−1)

2(1)
=

7 ± √49 + 4

2
=

7 ± √53

2
 

𝑥 =
7 ± √53

2
 

𝑥2(𝑥2) + (𝑥 − 4)(𝑥 + 4) = 𝑥2 
𝑥4 + 𝑥2 − 16 = 𝑥2 

𝑥4 − 16 = 0 
(𝑥2 − 4)(𝑥2 + 4) = 0 

𝑥2 − 4 = 0 
𝑥2 = 4 
𝑥 = ±2 

𝑥2 + 4 = 0 
𝑥2 = −4 
𝑥 = ±2𝑖 

𝑥 = −2, 2, 2𝑖, −2𝑖 



Graph the following functions.  Be sure to identify any hole(s), intercept(s), asymptote(s), and the 

domain. 

3. 𝑓(𝑥) =
2𝑥2−7𝑥−4

𝑥2−2𝑥−8
=

(2𝑥+1)(𝑥−4)

(𝑥−4)(𝑥+2)
 

 

 

 

 

 

 

 

 

 

4. 𝑔(𝑥) =
1

𝑥2−1
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𝑥 = −
1

2
 𝑜𝑟 (−

1

2
, 0) 

Hole:  𝑥 = 4 
x-intercept:  2𝑥 + 1 = 0 𝑠𝑜  

y-intercept:  
2(0)+1

0+2
=

1

2
 𝑜𝑟 (0,

1

2
) 

VA: 𝑥 = −2 
HA: 𝑦 = 2 
Domain: {𝑥|𝑥 ≠ −2, 4, 𝑥 𝜖 ℝ} 
 

Factored Form:  
1

(𝑥+1)(𝑥−1)
 

Hole: none 
x-intercept: none 

y-intercept:  
1

(0+1)(0−1)
=

1

−1
= −1 

VA: 𝑥 = 1 and 𝑥 = −1 
HA: 𝑦 = 0 
Domain: {𝑥|𝑥 ≠ −1, 1, 𝑥 𝜖 ℝ} 
 



5. ℎ(𝑥) =
𝑥2+3𝑥−10

𝑥
 

 

 

 

 

 

 

 

 

 

 

 

6. 𝑗(𝑥) =
𝑥2+𝑥−12

𝑥2−8𝑥−9
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Factored Form:  
(𝑥+5)(𝑥−2)

𝑥
 

Hole: none 
x-intercepts: (−5, 0)𝑎𝑛𝑑 (2, 0) 
y-intercept:  𝑛𝑜𝑛𝑒 
VA: 𝑥 = 0 
Slant: 𝑦 = 𝑥 + 3 
Domain: {𝑥|𝑥 ≠ 0 𝑥 𝜖 ℝ} 
 

Factored Form:  
(𝑥+4)(𝑥−3)

(𝑥−9)(𝑥+1)
 

Hole: none 
x-intercepts: (−4, 0)𝑎𝑛𝑑 (3, 0) 

y-intercept:  −
12

−9
=

4

3
 𝑜𝑟 (0, 1.33) 

VA: 𝑥 = 9 and 𝑥 = −1 
HA: 𝑦 = 1 
Domain: {𝑥|𝑥 ≠ 9, −1, 𝑥 𝜖 ℝ} 
 


