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1. Graphs of the Basic Functions

   (1) Graph f x( ) = x| |.

   (2) Graph f x( ) = x⌊ ⌋.

   (3) Graph f x( ) = 2.

   (4) Graph f x( ) = x.

   (5) Graph f x( ) = x 2.

   (6) Graph f x( ) = x 3.

   (7) Graph f x( ) = x 4.

   (8) Graph f x( ) = x 5.

   (9) Graph f x( ) = x 6.

   (10) Graph f x( ) = x 100.

   (11) Graph f x( ) = x -1.



   (12) Graph f x( ) = x -2.

   (13) Graph f x( ) = x -3.

   (14) Graph f x( ) = x -4.

   (15) Graph f x( ) = x -100.

   (16) Graph f x( ) = ex.

   (17) Graph f x( ) = sin x.

   (18) Graph f x( ) = cos x.

   (19) Graph f x( ) = tan x.

   (20) Graph f x( ) = cot x.

   (21) Graph f x( ) = sec x.

   (22) Graph f x( ) = csc x.

   (23) Graph f x( ) = x√ .

   (24) Graph f x( ) = x 1/3.

   (25) Graph f x( ) = x 1/4.

   (26) Graph f x( ) = x 1/5.

   (27) Graph f x( ) = x 1/6.

   (28) Graph f x( ) = 1
x√

.

   (29) Graph f x( ) = x -1/3.

   (30) Graph f x( ) = x -1/4.

   (31) Graph f x( ) = ln x.

   (32) Graph f x( ) = arcsin x.

   (33) Graph f x( ) = arccos x.

   (34) Graph f x( ) = arctan x.

   (35) Graph f x( ) = arccot x.

   (36) Graph f x( ) = arcsec x.

   (37) Graph f x( ) = arccsc x.



2. Graphing Polynomials

   (1) Graph f x( ) = a , where a  is a constant.

   (2) Graph f x( ) = a x + b, where a  and b are constants.

   (3) Graph f x( ) = a x − c( ) + b, where a , b, ,  and c are constants.

   (4)
Graph f x( ) =

2 − x, if x ≥ 1,

x, if 0 ≤ x ≤ 1.

⎧
⎨
⎩
⎪
⎪

   (5)
Graph f x( ) =

2 + x, if x > 0,

2 − x, if x ≤ 0.

⎧
⎨
⎩
⎪
⎪

   (6)
Graph f x( ) =

1 − x, if x < 1,

x 2 − 1, if x ≥ 1.

⎧
⎨
⎩
⎪
⎪

   (7) Graph f x( ) = 2x − x 2.

   (8) Graph f x( ) = x − x 2 − 27.

   (9) Graph f x( ) = 3x 2 − 2x − 1.

   (10) Graph f x( ) = x 3.

   (11) Graph f x( ) = x 3 − x + 1.

   (12) Graph f x( ) = x 3 − x − 1.

   (13) Graph f x( ) = x − 2( )2 x − 1( ).

   (14) Graph f x( ) = 2x 3 − 21x 2 + 36x − 20.

   (15) Graph f x( ) = 2x 3 + x 2 + 20x.

   (16) Graph f x( ) = 1 − x 4.

   (17) Graph f x( ) = 3x 4 − 4x 3 − 12x 2 + 5.

   (18) Graph f x( ) = = 3x 4 − 16x 3 + 18x 2.

   (19) Graph f x( ) = x 5 − 4x 4 + 4x 3.

   (20) Graph f x( ) = x 3 x − 2( )2.

   (21) Graph f x( ) = x − 2( )4 x + 1( )3 x − 1( ).

3. Graphing Rational Functions



   (1) Graph f x( ) = y, where x 2 + y2 = 1.

   (2) Graph f x( ) = 1 − x 2√ .

   (3) Graph f x( ) = a 2 − x 2√ , where a  is a constant.

   (4) Graph f x( ) = y, where x − h( )2 + y − k( )2 = r2, and h k,  and r are constants.

   (5) Graph f x( ) = y, where x 2 + y2 − 2hx − 2k y + h2 + k 2 = r2, and h k,  and r are constants.

   (6)
Graph f x( ) = y where 

x 2

a 2 +
y2

b2
= 1, and a  and b are constants.

   (7) Graph f x( ) = y, where x = a cos θ, y = b sin θ, and a  and b are constants.

   (8) Graph f x( ) = b / a( ) a 2 − x 2√ , where a  and b are constants.

   (9) Graph f x( ) = y, where x 2 − y2 = 1.

   (10)
Graph f x( ) = y, where 

x 2

a 2
−

y2

b2
= 1, and a  and b are constants.

   (11) Graph f x( ) = a x 2 − b, where a  and b are constants.

   (12) Graph f x( ) = y, where x = 2y2 − 1.

   (13) Graph f x( ) = y, where x = cos2θ and y = cos θ.

   (14) Graph f x( ) = b x − a√ , where a  and b are constants.

   (15) Graph f x( ) = x + 2√ .

   (16) Graph f x( ) = − x + 2√ .

   (17) Graph f x( ) = y, where y2 x 2 − x( ) = x 2 − 1.

   (18)
Graph f x( ) = y, where x =

y2 − 1
y2 + 1

.

   (19)
Graph f x( ) =

1 + x√

1 − x√
.

   (20)
Graph f x( ) = x 2

x + 1√
.

   (21) Graph f x( ) = x 32 − x 2√ .

   (22) Graph f x( ) = x 1 − x 2√ .



4. Graphing sequences

   (1) Graph the sequence an = n.

   (2) Graph the sequence an = ( − 1)n n.

   (3) Graph the sequence an = n2.

   (4) Graph the sequence an = 12n − n3.

   (5) Graph the sequence an = n!.

   (6) Graph the sequence an = 1
n

.

   (7) Graph the sequence an = 3 −
1
n

.

   (8) Graph the sequence an = 1
np .

   (9) Graph the sequence an = 1
n!

.

   (10) Graph the sequence an = n
n( n + 1)

.

   (11) Graph the sequence an = 1
n

−
1

n + 1
.

   (12)
Graph the sequence an =

( − 1)
n + 1

.

   (13)
Graph the sequence an =

( − 1)n+1

n
.

   (14)
Graph the sequence an = ( − 1)n⎛

⎝⎜1 +
1
n

⎞
⎠⎟.



   (15) Graph the sequence an = n
2n + 1

.

   (16) Graph the sequence an = 2n
n + 1

.

   (17) Graph the sequence an = n
n2 + 1

.

   (18)
Graph the sequence an = 3n + 1

2n + 5
.

   (19)
Graph the sequence an = n2 − 1

2n2 + 3
.

   (20)
Graph the sequence an = i n

n2
.

   (21)
Graph the sequence an = n + 2i

n
.

   (22)
Graph the sequence an = 4n + 3

4n2 + 3n + 1
.

   (23) Graph the sequence ak = 1

(3k 4 − 7k 2 + 5)
1
3

.

   (24)
Graph the sequence an =

( n!)2

(2n)!
.

   (25)
Graph the sequence an =

( n!)25n

(2n)!
.

   (26) Graph the sequence an = ( − 1)n.

   (27) Graph the sequence an = n1/ n.

   (28)
Graph the sequence an = ⎛

⎝⎜1 +
1
n

⎞
⎠⎟

n
.



   (29) Graph the sequence an = e inπ /7.

   (30) Graph the sequence an = n√ .

   (31) Graph the sequence an = 1
n√

.

   (32) Graph the sequence an = n + 1√ − n√ .

   (33) Graph the sequence an = n√ ( n + 1√ − n√ ).

   (34) Let x ∈ ℝ with ||x|| < 1. Graph the sequence an = x n.

   (35) Let x ∈ ℝ with x > 0. Graph the sequence an = x 1/ n.

   (36) Let x ∈ ℝ. Graph the sequence an = (1 +
x
n)

n
.

   (37)
Let x ∈ ℝ. Graph the sequence an = 1 − x n+1

1 − x
.

   (38) Let x ∈ ℝ. Graph the sequence an = 1 + x + ⋯ + x n.

   (39)
Graph the sequence given by a1 = 3 and an = 1

2 (an−1 +
5

an−1 ).

   (40) Let a ∈ ℝ with a > 0. Fix a positive real number x1. Graph the sequence given by xn+1

= 1
2 (xn +

a
xn ).

   (41) Let α, β ∈ ℝ> 0. Graph the sequence given by a1 = α and an+1 = β + an√ .

   (42) Let α, β ∈ ℝ> 0. Graph the sequence given by a1 = α and an+1 = β + an√ .



   (43) Graph the sequence given by x1 = 1 and xn+1 = 1
2 + xn

.

   (44) Fix a real number x1 between 0 and 1. Graph the sequence given by xn+1 = 1
7 (xn

3 + 2).

Estimate the solution to x 3 − 7x + 2 = 0 to three decimal places and verify that the limit is
a solution to the equation x 3 − 7x + 2 = 0.

   (45) Graph the sequence given by a1 = 0,   a2k = 1
2 a2k +1,   and a2k +1 = 1

2 + a2k .

5. Graphing Other Functions

   (1) Graph f x( ) = x⌊ ⌋.

   (2) Graph f x( ) = x| |.

   (3) Graph f x( ) = x − 5|| ||.

   (4) Graph f x( ) = x 2 − 1||| |||.

   (5)

Graph f x( ) =

1, if x > 0,

0, if x = 0,

-1, if x < 0.

⎧
⎨
⎩

⎪⎪
⎪⎪

   (6) Graph f x( ) = x − 1( )1/3.

   (7) Graph f x( ) = x 2 /3.

   (8) Graph f x( ) = 1
x − 1( )2 /3

.

   (9) Graph f x( ) = x 1 − x( )2 /5.

   (10) Graph f x( ) = x 2 /3 6 − x( )1/3.

   (11) Graph f x( ) = y, where x√ + y√ = 1.

   (12) Graph f x( ) = y, where x 2 /3 + y2 /3 = a 2 /3, where a  is a constant.

   (13) Graph f x( ) = y, where x = a cos3 θ and y = a sin3 θ.

   (14) Graph f x( ) = sin x.

   (15) Graph f x( ) = sin2x − x.



   (16) Graph y = sin x − cos x, for −π / 3 < x < 0.

   (17) Graph y x( ) = 2cos x − sin2x.

   (18) Graph y = sin x
x

.

   (19) Graph y = sin 1 / x( ).

   (20) Graph y = e−x .

   (21) Graph y = e1/x .

   (22) Graph y = e−x2
.

   (23) Graph y = ln 4 − x 2( ).

6. Where is a Function Continuous?

   (1) Graph f x( ) = x 2 + 3x + 4. For which values of x is the function continuous?

   (2) Graph

f x( ) =
x 2 − x − 6

x − 3
, if x ≠ 3,

5, if x = 3.

⎧
⎨
⎩

⎪
⎪

For which values of x is the function continuous?

   (3) Graph

f x( ) =

sin3x
x

, if x ≠ 0,

1, if x = 0.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous?

   (4) Graph

f x( ) =

1 − cos x
x 2

, if x ≠ 0,

1, if x = 0.

⎧
⎨
⎩

⎪
⎪

For which values of x is the function continuous?

   (5) Let k ∈ ℝ. Graph

f x( ) =

sin2x
5x

, if x ≠ 0,

k, if x = 0.

⎧
⎨
⎩

⎪
⎪

For which values of k is the function continuous?



   (6) Graph

f x( ) =
x − 1, if 1 ≤ x < 2,

2x − 3, if 2 ≤ x ≤ 3.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous?

   (7) Graph

f x( ) =
cos x, if x ≥ 0,

−cos x, if x < 0.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous?

   (8) Graph

f x( ) =
sin 1 / x( ), if x ≠ 0,

0, if x = 0.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous?

   (9) Let a ∈ ℝ. Graph

f x( ) =
a x + 5, if x ≤ 2,

x − 1, if x > 2.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous at x = 2?

   (10) Graph

f x( ) =
1 + x 2, if 0 ≤ x ≤ 1,

2 − x, if x > 1.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous?

   (11) Graph f x( ) = 2x − x| |. For which values of x is the function continuous?

   (12) Let a ∈ ℝ. Graph

f x( ) =

2x − 1, if x < 2,

a , if x = 2,

x + 1, if x > 2.

⎧
⎨
⎩

⎪⎪
⎪⎪

For which values of a  is the function continuous?

   (13) Graph

f x( ) =

x − a| |
x − a

, if x ≠ a ,

1, if x = a .

⎧
⎨
⎩

⎪
⎪

For which values of x is the function continuous?

   (14) Graph



f x( ) =

x − x| |
2

, if x ≠ 0,

2, if x = 0.

⎧
⎨
⎩

⎪
⎪

For which values of x is the function continuous?

   (15) Graph

f x( ) =
sin x, if x < 0,

x, if x ≥ 0.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous?

   (16) Graph

f x( ) =
x n − 1
x − 1

, if x ≠ 1,

n, if x = 1.

⎧
⎨
⎩

⎪
⎪

For which values of x is the function continuous?

   (17) Graph f x( ) = cos x. For which values of x is the function continuous?

   (18) Graph f x( ) = cos   x| |. For which values of x is the function continuous?

   (19) Graph f x( ) = x⌊ ⌋. For which values of x is the function continuous?

   (20) Graph

f x( ) =
x 3 − x 2 + 2x − 2, if x ≠ 1,

4, if x = 1.

⎧
⎨
⎩
⎪
⎪

For which values of x is the function continuous?

   (21) Graph  f x( ) = x| | + x − 1|| ||,   for − 1 ≤ x ≤ 2.  For  which  values  of  x  is  the  function
continuous?

7. Existence of Limits

   (1)
Graph y = 1

x
⎛
⎝⎜

⎞
⎠⎟ and explain why lim

x → 0

1
x

⎛
⎝⎜

⎞
⎠⎟ does not exist.

   (2) Graph y = x( ) and explain why lim
x → π /2

tan x( ) does not exist.

   (3) Graph y = sec x( ) and explain why lim
x → π /2

sec x( ) does not exist.

   (4) Graph y = csc x( ) and explain why lim
x → 0

csc x( ) does not exist.

   (5) Graph y = ln x( ) and explain why lim
x → -1

ln x( ) does not exist.



   (6)
Graph y = sin

1
x

⎛
⎝⎜

⎞
⎠⎟ and explain why lim

x → 0
sin

1
x

⎛
⎝⎜

⎞
⎠⎟ does not exist.

   (7) Graph y = cos x( ) and explain why lim
x → ∞

cos x( ) does not exist.

   (8) Graph y = sgn x( ) , where

sgn x( ) =

1, if x > 0

0, if x = 0

-1, if x < 0

⎧
⎨
⎩

⎪⎪
⎪⎪

.

Explain why lim
x → 0

sgn x( ) does not exist.

   (9) Graph y = 21/x  and explain why lim
x → 0

21/x  does not exist.

   (10) Graph y = 21/ 1−x( )  and explain why lim
x → 1

21/ 1−x( )  does not exist.
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