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Problems to analyze and sketch graphs of functions  

1)  Analyze and sketch the graph of the following function:

f (x) = 2x

2)  Analyze and sketch the graph of the following function:

f (x) = x2 – 4x

3)  Analyze and sketch the graph of the following function:

f (x) =  (1/3)–x

4)  Analyze and sketch the graph of the following function:

f (x) =  e x

5)  Analyze and sketch the graph of the following function:

f (x) = log 2 x

6)  Analyze and sketch the graph of the following function:

f (x) = 
–5  

x – 2

7)  Analyze and sketch the graph of the following function:

f (x) = –4x + 16

8)  Analyze and sketch the graph of the following function:

f (x) = (x + 4)2
 x

9)  Analyze and sketch the graph of the following function:

f (x) = 
8x

x2 + 2

10)  Analyze and sketch the graph of the following function:

f (x) = (x – 2) e x

11)  Analyze and sketch the graph of the following function:

f (x) = ln (–2x – 4)
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Answers:

 1)  Graph:

f ' (x) = 2     f '' (x) = 0

Domain f = ℜ.  Range f = ℜ.  Origin symmetry.

X–intercept: 0 ,  0 .  Y–intercept: (0, 0).

Sign of  f (x): Negative on –∞ ,  0 .  Positive on 0 ,  +∞ .

Increasing on ℜ.

f  has no extrema. f  has no inflection points.

 2)  Graph:
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 3)  Graph:

f ' (x) = 3x
 ln 3      f '' (x) = 3x

 ln
2

 3

Domain f = ℜ.   Range f = (0, +∞).   Symmetry does not exist.

There is no X–intercept.  Y–intercept: (0, 1).

Horizontal asymptote: y = 0.  Position of the curve relative to the asymptote:

f (x) is situated above the asymptote if x → –∞.

Sign of  f (x): Positive on ℜ.

Increasing on ℜ.

f  has no extrema.

Concave upwards on ℜ.

f  has no inflection points.
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 4)  Graph:

f ' (x) = e x      f '' (x) = e x

Domain f = ℜ.   Range f = (0, +∞).   Symmetry does not exist.

There is no X–intercept.  Y–intercept: (0, 1).

Horizontal asymptote: y = 0.  Position of the curve relative to the asymptote:

f (x) is situated above the asymptote if x → –∞.

Sign of  f (x): Positive on ℜ.

Increasing on ℜ.

f  has no extrema.

Concave upwards on ℜ.

f  has no inflection points.
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 5)  Graph:

f ' (x) = 
1

x ln 2
       f '' (x) = 

–1 

x2
 ln 2

Domain f = (0, +∞).  Range f = ℜ.  Symmetry does not exist.

X–intercept: (1, 0).  There is no Y–intercept.

Vertical asymptote:  x = 0;  lim
x → 0+

 f (x) = –∞.

Sign of  f (x): Negative on (0, 1).  Positive on (1, +∞).

Increasing on (0, +∞).

f  has no extrema.

Concave downwards on (0, +∞).

f  has no inflection points.
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 6)  Graph:

f ' (x) = 
5

(x – 2)2
        f '' (x) = 

–10  

(x – 2)3

Domain f = ℜ – {2}.  Range f = ℜ – {0}.  Symmetry does not exist.

There is no X–intercept.  Y–intercept: 0, 
5

2
.

Vertical asymptote:  x = 2.  lim
x → 2¯

 f (x) = +∞,  lim
x → 2+

 f (x) = –∞.

Horizontal asymptote:  y = 0.  Position of the curve relative to the asymptote:

f (x) is situated above the asymptote if x → –∞.

f (x) is situated below the asymptote if x → +∞.

Sign of  f (x): Positive on (–∞, 2).  Negative on (2, +∞).

Increasing on ℜ – {2}.

Concave upwards on (–∞, 2).  Concave downwards on (2, +∞).

f  has no extrema. f  has no inflection points.
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 7)  Graph:

f ' (x) = 
–2

–4x + 16
       f '' (x) = 

–4

(–4x + 16)3

Domain f = (–∞, 4].

Range f = [0, +∞).

Symmetry does not exist.

X–intercept: (4, 0).

Y–intercept: (0, 4).

Sign of  f (x): Positive on (–∞, 4).

Decreasing on (–∞, 4).

Global minimum (4, 0).

Concave downwards on (–∞, 4).

f  has no inflection points.
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 8)  Graph:

f ' (x) = 3x2 + 16x + 16,   f '' (x) = 6x + 16.

Domain f = ℜ.   Range f = ℜ.   Symmetry does not exist.

X–intercepts: (–4, 0),  (–4, 0),  (0, 0).

Y–intercept: (0, 0).

Sign of  f (x): Negative on (–∞, –4) U (–4, 0). Positive on (0, +∞).

Increasing on (–∞, –4) U 
–4  

3
 ,  +∞ . Decreasing on –4 ,  

–4  

3
.

Local maximum (–4, 0).  Local minimum 
–4  

3
 ,  

–256  

27
.

Concave downwards on –∞ ,  
–8  

3
.  Concave upwards on 

–8  

3
 ,  +∞ .

Inflection point 
–8  

3
 ,  

–128  

27
.
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 9)  Graph:

f ' (x) = 
–8x2 + 16

(x2 + 2)2
       f '' (x) = 

16x3 – 96x

(x2 + 2)3

Domain f = ℜ.   Range f = – 2 2 ,  2 2 .   Origin symmetry.

X–intercept: (0, 0),  Y–intercept: (0, 0).

Horizontal asymptote: y = 0.  Position of the curve relative to the asymptote:

f (x) is situated below the asymptote if x → –∞.

f (x) is situated above the asymptote if x → +∞.

Sign of  f (x): Negative on (–∞, 0).   Positive on (0, +∞).

Decreasing on –∞ ,  – 2  U 2  ,  +∞ .  Increasing on – 2 ,  2  .

Global minimum – 2 ,  – 2 2 .  Global maximum 2  ,  2 2 .

Concave downwards on –∞ ,  – 6  U 0 ,  6 .

Concave upwards on – 6 ,  0  U 6  , +∞ .

Inflection points: – 6 ,  – 6 ,  (0, 0),  6  ,  6 .
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 10)  Graph:

f ' (x) = (x – 1) e x      f '' (x) = x e x

Domain f = ℜ.   Range f = –e ,  +∞ .   Symmetry does not exist.

X–intercept: (2, 0).  Y–intercept: 0, –2 .

Horizontal asymptote: y = 0.  Position of the curve relative to the asymptote:

f (x) is situated below the asymptote if x → –∞.

Sign of  f (x): Negative on (–∞, 2).   Positive on (2, +∞).

Decreasing on (–∞, 1).  Increasing on (1, +∞).

Global minimum 1, –e .

Concave downwards on (–∞, 0).  Concave upwards on (0, +∞).

Inflection point: 0 ,  –2 .
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 11)  Graph:

f ' (x) = 
1

x + 2
       f '' (x) = 

–1  

(x + 2)2

Domain f = (–∞, –2).

Range f = ℜ.

Symmetry does not exist.

X–intercept: 
–5  

2
, 0 .

There is no Y–intercept.

Vertical asymptote:  x = –2;  lim
x → –2¯

 f (x) = –∞.

Sign of  f (x): Positive on –∞ ,  
–5  

2
.  Negative on 

–5  

2
 ,  –2

Decreasing on (–∞, –2).

f  has no extrema.

Concave downwards on (–∞, –2).

f  has no inflection points.
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