
1.5 Infinite Limits and Limits At 
Infinity Homework day 1

Problem 1 – 4,  Find                    and                      , then identify all horizontal or slant asymptotes.

1. 𝑓𝑓 𝑥𝑥 = 7 + 2𝑥𝑥 − 5𝑥𝑥2

2𝑥𝑥2 −7𝑥𝑥 − 4
2. 𝑓𝑓 𝑥𝑥 = 2𝑥𝑥 − 3

4𝑥𝑥2 + 3

3. 𝑓𝑓 𝑥𝑥 = 3 + 4𝑥𝑥 − 2𝑥𝑥3

𝑥𝑥2 + 1 4. 𝑓𝑓 𝑥𝑥 = 𝑥𝑥4/3 + 𝑥𝑥1/3

4𝑥𝑥2/3 + 1
2

lim
𝒙𝒙 →−∞

𝒇𝒇 𝒙𝒙lim
𝒙𝒙 →∞

𝒇𝒇 𝒙𝒙

Problems  5 – 6, sketch a function that satisfies the stated conditions. Include asymptotes.

5. lim
𝑥𝑥 → 3

𝑓𝑓 𝑥𝑥 = −2 lim
𝑥𝑥 →−2−

𝑓𝑓 𝑥𝑥 = −∞

lim
𝑥𝑥 →−2+

𝑓𝑓 𝑥𝑥 = +∞ lim
𝑥𝑥 →−∞

𝑓𝑓 𝑥𝑥 = 3

lim
𝑥𝑥 → +∞

𝑓𝑓 𝑥𝑥 = ∞

6. lim
𝑥𝑥 →−3−

𝑓𝑓 𝑥𝑥 = + ∞ lim
𝑥𝑥 →−3+

𝑓𝑓 𝑥𝑥 = +∞

lim
𝑥𝑥 →2

𝑓𝑓 𝑥𝑥 = 3 lim
𝑥𝑥 →−∞

𝑓𝑓 𝑥𝑥 = −3

lim
𝑥𝑥 → +∞

𝑓𝑓 𝑥𝑥 = −3



Problems 7 – 10, Identify all vertical asymptotes and find                      ;                      and                      , 
where a is the x-value of the asymptote.

7. 𝑓𝑓 𝑥𝑥 = 𝑥𝑥 + 4
𝑥𝑥2 + 9𝑥𝑥 + 20 8. 𝑓𝑓 𝑥𝑥 = 2𝑥𝑥2 − 𝑥𝑥 − 15

𝑥𝑥2 − 5𝑥𝑥 + 6

9. 𝑓𝑓 𝑥𝑥 = ln(𝑥𝑥2+1)
𝑥𝑥+1

10. 𝑓𝑓 𝑥𝑥 = 𝑥𝑥2 + 3𝑥𝑥 − 18
𝑥𝑥2 −6𝑥𝑥 + 9

Problems 11 – 12,  For the piecewise functions, find the limit as 𝒙𝒙 → ∞ ,𝒙𝒙 → −∞ , 𝒙𝒙 → 𝟎𝟎− ,
and 𝒙𝒙 → 𝟎𝟎+.  

lim
𝒙𝒙 → 𝒂𝒂+

𝒇𝒇 𝒙𝒙 lim
𝒙𝒙 → 𝒂𝒂−

𝒇𝒇 𝒙𝒙 lim
𝒙𝒙 → 𝒂𝒂

𝒇𝒇 𝒙𝒙

11. 𝑓𝑓 𝑥𝑥 = �
2𝑥𝑥 + 3
𝑥𝑥 − 1

, 𝑥𝑥 < 0
1
𝑥𝑥

, 𝑥𝑥 ≥ 0
12. 𝑔𝑔 𝑥𝑥 = �

1
𝑥𝑥2

, 𝑥𝑥 < 0
2𝑥𝑥
𝑥𝑥 + 1

, 𝑥𝑥 ≥ 0



13. lim
𝑥𝑥 →∞

3𝑥𝑥2−1
𝑥𝑥2

2
𝑥𝑥
− 1 14. lim

𝑥𝑥 →−∞
5+4𝑥𝑥−3𝑥𝑥2

2𝑥𝑥2+1

15. lim
𝑥𝑥 →∞

𝑒𝑒−𝑥𝑥 sin 𝑥𝑥 16. lim
𝑥𝑥 →3+

ln(𝑥𝑥2 − 9)

17. lim
𝑥𝑥→−1−

𝑥𝑥+1
𝑥𝑥4−1 18. lim

𝑥𝑥→0−
2𝑥𝑥

𝑥𝑥

19. lim
𝑥𝑥→∞

𝑥𝑥2 + 3𝑥𝑥
2𝑥𝑥2 + 1

20. lim
𝑥𝑥→∞

4𝑥𝑥 + 9
2𝑥𝑥2 − 𝑥𝑥 + 6

Problems  13 – 20, Evaluate the following limits without the aid of a calculator.



________ 27. Find the limit: lim
𝑥𝑥 →−∞

4+𝑒𝑒−𝑥𝑥

1−𝑒𝑒−𝑥𝑥

(A) 4 (B) −4 (C) −1 (D) −∞

________ 28.  Find the limit: lim
𝑥𝑥 →3

2 − 5
𝑥𝑥−3 2

(A) ∞ (B) −∞ (C) 2 (D) −3

________ 29.  𝑓𝑓(𝑥𝑥) decreases without bound as x approaches what value from the right? 
𝑓𝑓 𝑥𝑥 = 6

𝑥𝑥−3 (7−𝑥𝑥)

(A) −7 (B) 7 (C) −3 (D) 𝟑𝟑

Problems  21 – 26, Use the graph of 𝒚𝒚 = 𝒈𝒈(𝒙𝒙) at right to find the limits.

21. lim
𝑥𝑥 → −3−

𝑔𝑔 𝑥𝑥 =

22. lim
𝑥𝑥 → −3+

𝑔𝑔 𝑥𝑥 =

23. lim
𝑥𝑥 →−3

𝑔𝑔 𝑥𝑥 =

24. lim
𝑥𝑥 →−∞

𝑔𝑔 𝑥𝑥 =

25. lim
𝑥𝑥 →∞

𝑔𝑔 𝑥𝑥 =

26. lim
𝑥𝑥 → 3+

𝑔𝑔 𝑥𝑥 =

Problems  27 – 29, Multiple Choice.




