
Section 3.4 Curve sketching   

1)  𝑓(𝑥)  =  𝑥3 –  3𝑥2 

 

1a)  Find the x-intercept(s), if any 

 

 

 

 

 

 

1b)  Find the y-intercept, in there is one 

 

 

  



1c) Find the interval(s) where the graph of the function is increasing 

1d) Find the interval(s) where the graph of the function is decreasing 

1e)  Find all relative maxima 

1f)  Find all relative minima 

 

  



1g) Find the interval(s) where the graph of the function is concave up (if any) 

1h)  Find the interval(s) where the graph of the function is concave down (if any) 

1i)  Find all inflection points (if any) 

1j) Sketch a graph 

     

  



1a)  Find the x-intercept(s), if any  (0,0) 𝑎𝑛𝑑 (3,0) 

1b)  Find the y-intercept, in there is one  (0,0) 

1c) Find the interval(s) where the graph of the function is increasing  (−∞, 0) ∪ (2, ∞) 

1d) Find the interval(s) where the graph of the function is decreasing  (0,2) 

1e)  Find all relative maxima  (0,0) 

1f)  Find all relative minima  (2, −4) 

1g) Find the interval(s) where the graph of the function is concave up (if any)  (1, ∞) 

1h)  Find the interval(s) where the graph of the function is concave down (if any)  (−∞, 1) 

1i)  Find all inflection points (if any)  (1, −2) 

1j) Sketch a graph 

 

 

 

 

 

 

 

 

 

 

  



3)  f(𝑥)  =  𝑥3 –  27𝑥     

 

3a)  Find the x-intercept(s), if any 

 

 

 

 

 

 

 

 

 

3b)  Find the y-intercept, in there is one 

 

 

  



3c) Find the interval(s) where the graph of the function is increasing 

3d) Find the interval(s) where the graph of the function is decreasing 

3e)  Find all relative maxima 

3f)  Find all relative minima 

 

  



3g) Find the interval(s) where the graph of the function is concave up (if any) 

3h)  Find the interval(s) where the graph of the function is concave down (if any) 

3i)  Find all inflection points (if any) 

3j) Sketch a graph 

     

  



3a)  Find the x-intercept(s), if any  (0,0) 𝑎𝑛𝑑 (√27, 0) (−√27, 0) 

3b)  Find the y-intercept, in there is one  (0,0) 

3c) Find the interval(s) where the graph of the function is increasing  (−∞, −3) ∪ (3, ∞) 

3d) Find the interval(s) where the graph of the function is decreasing  (−3,3) 

3e)  Find all relative maxima  (−3, −54) 

3f)  Find all relative minima  (3, −54) 

3g) Find the interval(s) where the graph of the function is concave up (if any)  (0, ∞) 

3h)  Find the interval(s) where the graph of the function is concave down (if any)  (−∞, 0) 

3i)  Find all inflection points (if any)  (0,0) 

3j) Sketch a graph 

  



5)  𝑓(𝑥)  =  𝑥4 –  4𝑥3    

 

5a)  Find the x-intercept(s), if any 

 

 

 

 

 

 

 

5b)  Find the y-intercept, in there is one 

 

  



5c) Find the interval(s) where the graph of the function is increasing 

5d) Find the interval(s) where the graph of the function is decreasing 

5e)  Find all relative maxima 

5f)  Find all relative minima 

 

  



5g) Find the interval(s) where the graph of the function is concave up (if any) 

5h)  Find the interval(s) where the graph of the function is concave down (if any) 

5i)  Find all inflection points (if any) 

 

 

  



 

 

5a)  Find the x-intercept(s), if any  (0,0) 𝑎𝑛𝑑  (4,0) 

5b)  Find the y-intercept, in there is one  (0,0) 

5c) Find the interval(s) where the graph of the function is increasing  (3, ∞) 

5d) Find the interval(s) where the graph of the function is decreasing  (−∞, 0) ∪ (0,3) 

5e)  Find all relative maxima  𝑛𝑜𝑛𝑒 

5f)  Find all relative minima  (3, −27) 

5g) Find the interval(s) where the graph of the function is concave up (if any)  (−∞, 0) ∪ (2, ∞) 

5h)  Find the interval(s) where the graph of the function is concave down (if any)  (0,2) 

5i)  Find all inflection points (if any)   (0,0) 𝑎𝑛𝑑 (2, −16) 

5j) Sketch a graph 

  



7)  𝑓(𝑥) =
3

𝑥−4
  Hint:  𝑓"(𝑥) =

−3

(𝑥−4)2    𝑓"(𝑥) =
6

(𝑥−4)3 

 

 

7a)  Find the domain  

 

 

 

7b)  Find the equation of the vertical asymptote 

 

 

 

 

7c)  Find the x-intercept(s), if any 

 

 

 

 

7d)  Find the y-intercept, in there is one 

 

 

 

 

7e)  Find all horizontal asymptotes  

 

  



7f) Find the interval(s) where the graph of the function is increasing 

7g) Find the interval(s) where the graph of the function is decreasing 

7h)  Find all relative maxima and 

7i)  Find all relative minima 

 

  



7j) Find the interval(s) where the graph of the function is concave up (if any) 

7k)  Find the interval(s) where the graph of the function is concave down (if any) 

7l)  Find all inflection points (if any) 

 

 

 

 

 

  



7a)  Find the domain   (−∞, 4) ∪ (4, ∞)   𝑜𝑟  𝑎𝑙𝑙 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑒𝑥𝑐𝑒𝑝𝑡 𝑥 = 4 

7b)  Find the equation of the vertical asymptote   𝑥 = 4 

7c)  Find the x-intercept(s), if any  𝑛𝑜𝑛𝑒 

7d)  Find the y-intercept, in there is one  (0, −
3

4
) 

7e)  Find all horizontal asymptotes   𝑦 = 0 

7f) Find the interval(s) where the graph of the function is increasing  Never 

7g) Find the interval(s) where the graph of the function is decreasing  (−∞, 4) ∪ (4, ∞) 

7h)  Find all relative maxima and   None 

7i)  Find a ll relative minima   None 

7j) Find the interval(s) where the graph of the function is concave up (if any)  (4, ∞) 

7k)  Find the interval(s) where the graph of the function is concave down (if any)  (−∞, 4) 

7l)  Find all inflection points (if any)  𝑁𝑜𝑛𝑒 

7m) Sketch a graph  

 

  



9)  𝑓(𝑥) =
𝑥+2

𝑥−3
  Hint:  𝑓"(𝑥) =

−5

(𝑥−3)2    𝑓"(𝑥) =
10

(𝑥−3)3   

9a)  Find the domain  

 

 

 

9b)  Find the equation of the vertical asymptote 

 

 

 

9c)  Find the x-intercept(s), if any 

 

 

 

 

9d)  Find the y-intercept, in there is one 

 

 

 

 

9e)  Find all horizontal asymptotes  

 

  



9f) Find the interval(s) where the graph of the function is increasing 

9g) Find the interval(s) where the graph of the function is decreasing 

9h)  Find all relative maxima and 

9i)  Find  all relative minima 

 

  



9j) Find the interval(s) where the graph of the function is concave up (if any) 

9k)  Find the interval(s) where the graph of the function is concave down (if any) 

9l)  Find all inflection points (if any) 

 

 

  



 

9a)  Find the domain   (−∞, 3) ∪ (3, ∞)   𝑜𝑟  𝑎𝑙𝑙 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑒𝑥𝑐𝑒𝑝𝑡 𝑥 = 3 

9b)  Find the equation of the vertical asymptote   𝑥 = 3 

9c)  Find the x-intercept(s), if any  (−2,0) 

9d)  Find the y-intercept, in there is one  (0, −
2

3
) 

9e)  Find all horizontal asymptotes   𝑦 = 1 

9f) Find the interval(s) where the graph of the function is increasing  Never 

9g) Find the interval(s) where the graph of the function is decreasing  (−∞, 3) ∪ (3, ∞) 

9h)  Find all relative maxima and   None 

9i)  Find a ll relative minima   None 

9j) Find the interval(s) where the graph of the function is concave up (if any)  (3, ∞) 

9k)  Find the interval(s) where the graph of the function is concave down (if any)  (−∞, 3) 

9l)  Find all inflection points (if any)  𝑁𝑜𝑛𝑒 

9m) Sketch a graph  

  



11)  𝑓(𝑥)  =  𝑥𝑒𝑥  Hint:  𝑓′(𝑥) = 𝑒𝑥(𝑥 + 1)   𝑓"(𝑥) = 𝑒𝑥(𝑥 + 2)  

 

11a)  Find the x-intercept(s), if any 

 

 

 

 

11b)  Find the y-intercept, in there is one 

 

  



11c) Find the interval(s) where the graph of the function is increasing 

11d) Find the interval(s) where the graph of the function is decreasing 

11e)  Find all relative maxima 

11f)  Find all relative minima 

 

  



11g) Find the interval(s) where the graph of the function is concave up (if any) 

11h)  Find the interval(s) where the graph of the function is concave down (if any) 

11i)  Find all inflection points (if any) 

11j) Sketch a graph 

  



11a)  Find the x-intercept(s), if any  (0,0) 

11b)  Find the y-intercept, in there is one  (0,0) 

11c) Find the interval(s) where the graph of the function is increasing  (−1, ∞) 

11d) Find the interval(s) where the graph of the function is decreasing  (−∞, −1) 

11e)  Find all relative maxima  𝑛𝑜𝑛𝑒 

11f)  Find all relative minima  (−1,
−1

𝑒
) 

11g) Find the interval(s) where the graph of the function is concave up (if any)  (−2, ∞) 

11h)  Find the interval(s) where the graph of the function is concave down (if any)  (−∞, −2) 

11i)  Find all inflection points (if any)   (−2,
−2

𝑒2 ) 

11j) Sketch a graph 

  



13)  𝑓(𝑥)  =  2𝑥𝑒𝑥  Hint:  𝑓′(𝑥) = 2𝑒𝑥(𝑥 + 1)   𝑓"(𝑥) = 2𝑒𝑥(𝑥 + 2)    

 

13a)  Find the x-intercept(s), if any 

 

 

 

 

13b)  Find the y-intercept, in there is one 

 

  



13c) Find the interval(s) where the graph of the function is increasing 

13d) Find the interval(s) where the graph of the function is decreasing 

13e)  Find all relative maxima 

13f)  Find all relative minima 

 

  



13g) Find the interval(s) where the graph of the function is concave up (if any) 

13h)  Find the interval(s) where the graph of the function is concave down (if any) 

13i)  Find all inflection points (if any) 

 

  

  



13a)  Find the x-intercept(s), if any  (0,0) 

13b)  Find the y-intercept, in there is one  (0,0) 

13c) Find the interval(s) where the graph of the function is increasing  (−1, ∞) 

13d) Find the interval(s) where the graph of the function is decreasing  (−∞, −1) 

13e)  Find all relative maxima  𝑛𝑜𝑛𝑒 

13f)  Find all relative minima  (−1,
−2

𝑒
) 

13g) Find the interval(s) where the graph of the function is concave up (if any)  (−2, ∞) 

13h)  Find the interval(s) where the graph of the function is concave down (if any)  (−∞, −2) 

13i)  Find all inflection points (if any)   (−2,
−4

𝑒2 ) 

13j) Sketch a graph 

 


