
Math 110   Exam 1 Review Answers 

1. Relation 1: It is a function and a one-to-one function. Domain is [−1 , ∞) and range is [0 , ∞). 

Relation 2: It is not a function. Domain is {−4 , 0 , 1 , 2} and range is {−2 , −1 , 2 , 7}. 

2. a.     𝑓(4) = −
17

3
  b.     𝑓−1(𝑥) =

15𝑥 + 1

3𝑥 − 4
 

Domain of 𝑓(𝑥): (−∞ , 5) ∪ (5 , ∞) Domain of 𝑓−1(𝑥): (−∞ ,
4

3
) ∪ (

4

3
 , ∞) 

Range of 𝑓(𝑥): (−∞ ,
4

3
) ∪ (

4

3
 , ∞) Range of 𝑓−1(𝑥): (−∞ , 5) ∪ (5 , ∞) 

3. a.     𝑓(−3) = −
1

4
 b.     𝑓(5) = 2 

4.  

 𝑓(𝑥) =
1

𝑥−4
 

Domain: (−∞ ,4) ∪ (4 , ∞) 
Range: (−∞ ,0) ∪ (0 , ∞) 

𝑔(𝑥) = √𝑥 − 4 
Domain: [4 , ∞) 
Range: [0 , ∞) 

ℎ(𝑥) = √4 − 𝑥 
Domain: (−∞ , 4] 
Range: [0 , ∞) 

𝑟(𝑥) = √𝑥 − 4 + 2 
Domain: [4 , ∞) 
Range: [2 , ∞) 

 
Domain of 𝑇: {−3 , −2 , 0 , 2} 
Range of 𝑇: {−3 , −2 , 2} 

 
Domain of ℎ: [−2 , 3) 
Range of ℎ: [−4 , 4) 

5. 𝐴(𝑡) = 30,000(2)2𝑡 

a. 𝐴(2) = 480,000  b. 𝐴(4) = 7,680,000  

6. a.    $2100       b.    $2205 

7. 
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
= 10𝑥 + 5ℎ 

8. Even 

9. It is symmetric with respect to 𝑥-axis, 𝑦-axis, and origin.  

10. State which of the following functions are one-to-one. 

 

11. Domain of 𝑓: {0 , 6 , 7 , 9} Range of 𝑓: {7 , 8} 

Domain of 𝑔: {3 , 4 , 5 , 7 , 8 , 9} Range of 𝑔: {1 , 5 , 6 , 7 , 9} 

Domain of 𝑓 ∘ 𝑔: {3 , 4 , 5} Range of 𝑓 ∘ 𝑔: {8} 

Domain of 𝑔 ∘ 𝑓: {0 , 6 , 7 , 9} Range of 𝑔 ∘ 𝑓: {1 , 5} 

a. (𝑓 ∘ 𝑔)(3) = 8 b. (𝑔 ∘ 𝑓)(9) = 1 

c. (𝑓 ∘ 𝑔)(7) = undefined d. (𝑔 ∘ 𝑓)(0) = 5 

12. a.     (𝑔 ∘ 𝑓)(𝑥) =
2𝑥−1

2𝑥−12
 

b.     (𝑓 ∘ 𝑔)(6) = 17 

c.     Domain of (𝑔 ∘ 𝑓)(𝑥): (−∞ , 6) ∪ (6 , ∞) 

 
Not  One-to-one 
 

 
One-to-one 

 
Not  One-to-one  

One-to-one 



13. 𝑓−1(𝑥) =
𝑥+1

2𝑥−7
 

Domain of 𝑓: (−∞ ,
7

2
) ∪ (

7

2
 , ∞) 

Range of 𝑓: (−∞ ,
1

2
) ∪ (

1

2
 , ∞) 

Domain of 𝑓−1: (−∞ ,
1

2
) ∪ (

1

2
 , ∞) 

Range of 𝑓−1: (−∞ ,
7

2
) ∪ (

7

2
 , ∞) 

𝑔−1(𝑥) =
𝑥2 + 1

2
  for  𝑥 ≥

1

2
 

Domain of 𝑔: [
1

2
 , ∞) 

Range of 𝑔: [0 , ∞) 

Domain of 𝑔−1: [0 , ∞) 

Range of 𝑔−1: [
1

2
 , ∞) 

ℎ−1(𝑥) = log2 𝑥 

Domain of ℎ: (− ∞ , ∞) 

Range of ℎ: (0 , ∞) 

Domain of ℎ−1: (0 , ∞) 

Range of ℎ−1: (− ∞ , ∞) 

𝑝−1(𝑥) = 𝑒𝑥 

Domain of 𝑝: (0 , ∞) 

Range of 𝑝: (− ∞ , ∞) 

Domain of 𝑝−1: (− ∞ , ∞) 

Range of 𝑝−1: (0 , ∞) 

14. 𝑒𝑥 = 5     →      𝑥 = ln 5     2𝑥+1 = 8     →     log2 8 = 𝑥 + 1 

log2(𝑥) = −1     →     𝑥 = 2−1    log(𝑥 + 1) = 2     →     𝑥 + 1 = 102 

ln(𝑥 + 1) = 3     →     𝑥 + 1 = 𝑒3    51−𝑥 = 3     →     1 − 𝑥 = log5 3 

log1

2

(𝑥) = −3     →     𝑥 = (
1

2
)

−3
  

15.  

A. 
log5 8 − log5(2) = log5 4 
 
log2 3 + log2 5 = log2(15) 
 
3 log7 2 = log7(8) 
 
log5 49 = (2) log5 7 
 
ln 5

ln 4
= log4(5) 

B. 
log(𝑥3𝑦2) = 3 log 𝑥 + 2 log 𝑦  
 

log2 (
𝑥3𝑦2

√𝑧
) = 3 log2 𝑥 + 2 log2 𝑦 −

1

2
log2 𝑧  

 

log (
𝑥3

√𝑧5𝑦
) = 3 log 𝑥 −

5

2
log 𝑧 −

1

2
log 𝑦  

 

ln((4 + 𝑥)(𝑥 − 2)) = ln(4 + 𝑥) + ln(𝑥 − 2)  

ln (
𝑥5 √𝑦3

3𝑧
) = 5 ln 𝑥 +

1

3
ln 𝑦 − ln 3 − ln 𝑧 

 

C. 
4 log2 𝑥 + 2 log2 𝑦 = log2(𝑥4𝑦2) 
 

1

3
log 𝑥 − 2 log 𝑦 + 3 log 𝑧 = log (

𝑧3 √𝑥
3

𝑦2 ) 

 

D. 
log2 8 = 3 
log(0.000001) = −6 
ln(𝑒5) = 5 

ln(√𝑒) =
1

2
 

log5 (
1

25
) = −2 

 

16. (𝑓 + 𝑔)(𝑥) = 𝑥2 + 3𝑥 + 1 

Domain of (𝑓 + 𝑔): (− ∞ , ∞) 

(𝑓 + 𝑔)(3) = 19 

(𝑓𝑔)(𝑥) = 3𝑥3 − 𝑥2 + 6𝑥 − 2  

Domain of (𝑓𝑔): (− ∞ , ∞) 

(𝑓𝑔)(0) = −2 

 

 



17. For the rest of the answers, refer to the video log 2.1 

 𝑦 = log2(𝑥 − 3) + 1 

The graph of 𝑦 = log2 𝑥  is shifted 3 units to the right and 1 unit up. The vertical asymptote is now at 𝑥 = 3 

  
𝑦 = ln(𝑥 + 3) − 2 

The graph of 𝑦 = ln 𝑥 is shifted 3 units to the left and 2 units down. The vertical asymptote is at 𝑥 = −3. 

 

  



18. 4𝑥2 + 9𝑦2 = 36  is symmetric with respect to 𝑥-axis, 𝑦-axis, and origin.  

𝑥-intercept: (−3 , 0) , (3 , 0) and 𝑦-intercept: (0 , −2) , (0 , 2) 

𝑥𝑦3 = 3 is symmetric with respect to origin. There are no 𝑥-intercepts or 𝑦-intercepts. 

19.    

 
20.  

                    
Sequence 

Type 𝑓(𝑛) = 𝑎𝑛 = 𝑛𝑡ℎ term  𝑎𝑛 

{13,17,21,25, … . } Arithmetic 
 

𝑎𝑛 = 13 + 4(𝑛 − 1) 
 
 
 

𝑎20 = 89 

{7,21,63,189, . . . } Geometric 𝑎𝑛 = 7(3)𝑛−1 
 
 
 

𝑎12 = 1,240,029 

 


