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The graphs of some famous functions.
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√
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y = x

Domain=R, Range=R

lim
x→∞x = ∞
lim

x→−∞x = −∞
A 1 − 1 function
An odd function.

y = x2

Domain=R, Range=[0,∞)
lim

x→∞x2 = ∞
lim

x→−∞x2 = ∞
Not a 1 − 1 function
An even function

y = x3

Domain=R, Range=R

lim
x→∞x3 = ∞
lim

x→−∞x3 = −∞
A 1 − 1 function
An odd function.

y =
√

x

Domain=[0,∞), Range=[0,∞)
lim

x→∞
√

x = ∞
lim

x→0+

√
x = 0

A 1 − 1 function.

y = |x|
Domain=R, Range=[0,∞)
lim

x→∞ |x| = ∞
lim

x→−∞ |x| = ∞
Not a 1 − 1 function
An even function

y = ln x

Domain=(0,∞), Range=R

lim
x→∞ ln x = ∞
lim

x→0+
ln x = −∞

ln 1 = 0, and ln e = 1
A 1 − 1 function.

y = ex

Domain=R, Range=(0,∞)
lim

x→∞ ex = ∞
lim

x→−∞ ex = 0

A 1 − 1 function.

y = 3
√

x

Domain=R, Range=R

lim
x→∞

3
√

x = ∞
lim

x→−∞
3
√

x = −∞
A 1 − 1 function.

y = 1
x

Domain=R \ {0}, Range=R \ {0}
lim

x→±∞
1
x = 0

lim
x→0+

1
x = ∞

lim
x→0−

1
x = −∞

A 1 − 1 function.

y = 1
x2

Domain=R \ {0}, Range=R \ {0}
lim

x→±∞
1
x2 = 0

lim
x→0+

1
x = ∞

lim
x→0−

1
x = ∞

Not A 1 − 1 function.
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The graphs of the trigonometric functions
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The graph of y = sin xThe graph of y = cosxThe graph of y = tan xThe graph of y = cotxThe graph of y = csc xThe graph of y = sec x

y = sin x

Domain = R, Range = [−1, 1]

lim
x→∞ sin x DNE

lim
x→−∞ sin x DNE

An odd function
A 1 − 1 function if −π

2 ≤ x ≤ π
2 .

y = cos x

Domain = R, Range = [−1, 1]

lim
x→∞ cosx DNE

lim
x→−∞ cosx DNE

An even function
A 1 − 1 function if 0 ≤ x ≤ π.

y = tanx

Domain = R \ { (2k + 1)π
2

, k ∈ Z}

Range = R

lim
x→∞ tan x DNE

lim
x→−∞ tan x DNE

An odd function

lim
x→π

2
−

tan x = ∞

lim
x→−π

2
+

tan x = −∞

A 1 − 1 function if −π
2 < x < π

2 .

y = cot x

Domain = R \ {kπ, k ∈ Z}
Range = R

lim
x→∞ cotx DNE

lim
x→−∞ cotx DNE

An odd function

lim
x→π−

cotx = −∞

lim
x→0+

cotx = ∞

A 1 − 1 function if 0 < x < π.

y = csc x

Domain = R \ {kπ, k ∈ Z}
Range = (−∞,−1] ∪ [1,∞)

lim
x→∞ cscx DNE

lim
x→−∞ cscx DNE

An odd function

lim
x→π+

cscx = −∞

lim
x→0+

cscx = ∞

A 1 − 1 function if
0 < x ≤ π

2 or π < x ≤ 3π
2 .

y = sec x

Domain = R \ { (2k + 1)π
2

, k ∈ Z}

Range = (−∞,−1] ∪ [1,∞)
lim

x→∞ secx DNE

lim
x→−∞ secx DNE

An even function

lim
x→π

2
−

secx = ∞

lim
x→ 3π

2
−

sec x = −∞

A 1 − 1 function if
0 ≤ x < π

2 or π ≤ x < 3π
2 .
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The graphs of the inverse trigonometric functions
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The graph of y = sec−1 x

The graph of y = sin−1 xThe graph of y = cos−1 xThe graph of y = tan−1 xThe graph of y = cot−1 xThe graph of y = csc−1 xThe graph of y = sec−1 x

y = sin−1 x

Domain = [−1, 1], Range = [−π

2
,
π

2
]

d

dx
(sin−1 x) =

1√
1 − x2∫

1√
a2 − x2

dx = sin−1
(x

a

)
+ C

An odd function

If −1 ≤ x ≤ 1, then sin (sin−1 x) = x

If −π

2
≤ y ≤ π

2
, then sin−1 (sin y) = y

y = cos−1 x

Domain = [−1, 1], Range = [0, π]

d

dx
(cos−1 x) =

−1√
1 − x2

If −1 ≤ x ≤ 1, then cos (cos−1 x) = x

If 0 ≤ y ≤ π, then cos−1 (cos y) = y

y = tan−1 x

Domain = R, Range = (−π

2
,
π

2
)

d

dx
(tan−1 x) =

1
1 + x2∫

1
a2 + x2

dx =
1
a

tan−1
(x

a

)
+ C

lim
x→∞ tan−1 x =

π

2

lim
x→−∞ tan−1 x = −π

2

An odd function

tan (tan−1 x) = x

If −π

2
< y <

π

2
, then tan−1 (tan y) = y

y = cot−1 x

Domain = R, Range = (0, π)

d

dx
(cot−1 x) =

−1
1 + x2

lim
x→∞ cot−1 x = 0

lim
x→−∞ cot−1 x = π

cot (cot−1 x) = x

If 0 < y < π, then cot−1 (cot y) = y

y = csc−1 x

Domain = (−∞,−1] ∪ [1,∞)

Range = (0,
π

2
] ∪ (π,

3π

2
]

d

dx
(csc−1 x) =

−1
x
√

x2 − 1
lim

x→∞ csc−1 = 0

lim
x→−∞ csc−1 = π

If |x| ≥ 1, then csc (csc−1 x) = x

If y ∈ (0,
π

2
] ∪ (π,

3π

2
], then

csc−1 (csc y) = y

y = sec−1 x

Domain = (−∞,−1] ∪ [1,∞)

Range = [0,
π

2
) ∪ [π,

3π

2
)

d

dx
(sec−1 x) =

1
x
√

x2 − 1∫
1

x
√

x2 − a2
dx =

1
a

sec−1
(x

a

)
+C

lim
x→∞ sec−1 =

π

2

lim
x→−∞ sec−1 =

3π

2
If |x| ≥ 1, then sec (sec−1 x) = x

If y ∈ [0,
π

2
) ∪ [π,

3π

2
), then

sec−1 (sec y) = y
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The graphs of the hyperbolic functions
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y = sinh x

sinh x =
ex − e−x

2
Domain = R, Range = R

d

dx
(sinh x) = coshx∫

sinhxdx = coshx + C

lim
x→∞ sinh x = ∞
lim

x→−∞ sinh x = −∞

An odd function and a one-to-one function.

y = cosh x

coshx =
ex + e−x

2
Domain = R, Range = [1,∞)

d

dx
(coshx) = sinhx∫

coshxdx = sinh x + C

lim
x→∞ coshx = ∞
lim

x→−∞ coshx = ∞

An even function and not a one-to-one func-
tion.
If x ≥ 0, then y = coshx is a one-to-one.

y = tanhx

tanhx =
ex − e−x

ex + e−x
=

sinh x

coshx
Domain = R, Range = (−1, 1)

d

dx
(tanh x) = sech2x∫

sech2xdx = tanhx + C∫
tanhxdx = ln (cosh x) + C

lim
x→∞ tanhx = 1

lim
x→−∞ tanhx = −1

An odd function and a one-to-one function.

y = coth x

coth x =
ex + e−x

ex − e−x
=

coshx

sinhx
Domain = R\{0}, Range = (−∞,−1)∪(1,∞)

d

dx
(coth x) = −csch2x∫

csch2xdx = − cothx + C∫
coth xdx = ln | sinhx| + C

lim
x→∞ cothx = 1

lim
x→−∞ coth x = −1

An odd function and a one-to-one function.

y = csch x

cschx =
2

ex − e−x
=

1
sinh x

Domain = R \ {0}, Range = R \ {0}
d

dx
(cschx) = − cothx cschx∫

coth x csch xdx = −cschx + C∫
csch xdx = ln

∣∣∣tanh
(x

2

)∣∣∣+ C

lim
x→∞ cschx = 0

lim
x→−∞ cschx = 0

An odd function and a one-to-one function.

y = sech x

sechx =
2

ex + e−x
=

1
cosh x

Domain = R, Range = (0, 1]
d

dx
(sech x) = − tanhx sech x∫

tanhx sechxdx = −sechx + C∫
sechxdx = 2 tan−1 (ex) + C

lim
x→∞ sechx = 0

lim
x→−∞ sechx = 0

An even function and not a one-to-one func-
tion.
If x ≥ 0, then y = sech x is a one-to-one.
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The graphs of the inverse hyperbolic functions
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y = sinh−1 x

sinh−1 x = ln (x +
√

x2 + 1)

Domain = R, Range = R

d

dx
(sinh−1 x) =

1√
x2 + 1∫

1√
x2 + 1

dx = sinh−1 x + C

= ln (x +
√

x2 + 1) + C

lim
x→∞ sinh−1 x = ∞

lim
x→−∞ sinh−1 x = −∞.

y = cosh−1 x

cosh−1 x = ln (x +
√

x2 − 1)
Domain = [1,∞), Range = [0,∞)

d

dx
(cosh−1 x) =

1√
x2 − 1∫

1√
x2 − 1

dx = cosh−1 x + C

= ln (x +
√

x2 − 1) + C

lim
x→1+

cosh x = 0

lim
x→∞ coshx = ∞.

y = tanh−1 x

tanh−1 x =
1
2

ln
(

1 + x

1 − x

)
Domain = (−1, 1), Range = R

d

dx
(tanh−1 x) =

1
1 − x2∫

1
1 − x2

dx = tanh−1 x + C, If, |x| < 1

=
1
2

ln
(∣∣∣∣1 + x

1 − x

∣∣∣∣
)

+ C

lim
x→1−

tanh−1 x = ∞

lim
x→−1+

tanh−1 x = −∞.

y = coth−1 x

coth−1 x =
1
2

ln
(

x + 1
x − 1

)
Domain = (−∞,−1)∪(1,∞), Range = R\{0}

d

dx
(coth−1 x) =

1
1 − x2∫

csch2xdx = − cothx + C

∫
1

1 − x2
dx = coth−1 x + C, If, |x| > 1

=
1
2

ln
(∣∣∣∣1 + x

1 − x

∣∣∣∣
)

+ C

lim
x→∞ coth−1 x = 0

lim
x→−∞ coth−1 x = 0.

y = csch−1 x

csch−1 x = ln

(
1
x

+
√

1 + x2

|x|

)

Domain = R \ {0}, Range = R \ {0}
d

dx
(csch−1 x) =

−1
|x|

√
1 + x2∫

1
x
√

1 + x2
dx = csch−1|x| + C

=
−1
2

ln

(
1 +

√
1 + x2

|x|

)
+ C

lim
x→∞ csch−1 x = 0

lim
x→−∞ csch−1 x = 0.

y = sech−1 x

sech−1 x = ln

(
1 +

√
1 − x2

x

)

Domain = (0, 1], Range = [0,∞)
d

dx
(sech−1 x) =

−1
x
√

1 − x2∫
1

x
√

1 − x2
dx = sech−1x + C If, 0 < x < 1

=
−1
2

ln

(
1 +

√
1 − x2

|x|

)
+ C

lim
x→1−

sech−1 x = 0

lim
x→0+

sech−1 x = ∞.
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