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Exercise 55

Differentiate each trigonometric identity to obtain a new (or familiar) identity.

(a) tanx =
sinx

cosx
(b) secx =

1

cosx

(c) sinx+ cosx =
1 + cotx

cscx

Solution

Differentiate both sides of each identity.

Part (a)

d

dx
(tanx) =

d

dx

(
sinx

cosx

)

sec2 x =

[
d
dx(sinx)

]
cosx−

[
d
dx(cosx)

]
sinx

cos2 x

1

cos2 x
=

(cosx) cosx− (− sinx) sinx

cos2 x

=
cos2 x+ sin2 x

cos2 x

Multiply both sides by cos2 x.
1 = cos2 x+ sin2 x

Part (b)

d

dx
(secx) =

d

dx

(
1

cosx

)

secx tanx =

[
d
dx(1)

]
cosx−

[
d
dx(cosx)

]
(1)

cos2 x

tanx

cosx
=

(0) cosx− (− sinx)(1)

cos2 x

=
sinx

cos2 x

Multiply both sides by cosx.

tanx =
sinx

cosx
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Part (c)

d

dx
(sinx+ cosx) =

d

dx

(
1 + cotx

cscx

)
d

dx
(sinx) +

d

dx
(cosx) =

[
d
dx(1 + cotx)

]
(cscx)−

[
d
dx(cscx)

]
(1 + cotx)

csc2 x

(cosx) + (− sinx) =
(− csc2 x)(cscx)− (− cscx cotx)(1 + cotx)

csc2 x

cosx− sinx =
− csc3 x+ cscx cotx+ cscx cot2 x

csc2 x

= − cscx+
cotx

cscx
+

cot2 x

cscx

= − cscx+
cosx
sinx
1

sinx

+
cot2 x

cscx

= − cscx+ cosx+
cot2 x

cscx

Subtract cosx from both sides.

− sinx = − cscx+
cot2 x

cscx

− 1

cscx
= − cscx+

cot2 x

cscx

Multiply both sides by − cscx.
1 = csc2 x− cot2 x

Bring cot2 x to the left side.
cot2 x+ 1 = csc2 x
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