
Math 510
Derivative of Trig Functions

§3.4

d

dx
sinx = cosx

d

dx
cosx = − sinx

d

dx
tanx = sec2 x

d

dx
cotx = − csc2 x

d

dx
secx = (secx)(tanx)

d

dx
cscx = −(cscx)(cotx)

1. Determine y′ for each of the following.

(a) y = sinx− cosx

Solution: y′ = cosx+ sinx

(b) y =
tanx

x+ 1

Solution: y′ =
(x+ 1)(sec2 x)− (tanx)(1)

(x+ 1)2
=
x sec2 x+ sec2 x− tanx

(x+ 1)2

(c) y = sin π
4

Solution: y′ = 0

(d) y = x3 sinx

Solution: y′ = x3(cosx) + (sinx)(3x2) = x3 cosx+ 3x2 sinx

(e) y = x2 + 2x cosx

Solution: y′ = 2x+(2x)(− sinx)+(cosx)(2) = 2x−2x sinx+2 cosx = 2(x−x sinx+cosx)

(f) y =
x

secx+ 1

Solution: y′ =
(secx+ 1)(1)− x(secx)(tanx)

(secx+ 1)2
=

secx+ 1− x secx tanx
(secx+ 1)2

(g) y =
x

cotx

Solution: y′ =
(cotx)(1)− (x)(− csc2 x)

(cotx)2

2. Find where the graph of f(x) =
√
3 sinx+ 3 cosx has a horizontal tangent.



Solution: Solve f ′(x) =
√
3 cosx− 3 sinx = 0.

√
3 cosx− 3 sinx = 0

√
3 cosx = 3 sinx

sinx

cosx
=

√
3

3

tanx =

√
3

3

So, the horizontal tangents are when x = π
6 + kπ, where k ∈ Z

3. Determine the 43 derivative of y = sinx

Solution: The 43 derivative of sinx is − cosx.

4. Find the equation of the tangent line to y = secx at

(a) x = π
4

Solution: y −
√
2 =
√
2(x− π

4 )

(b) x = −π
4

Solution: y −
√
2 = −

√
2(x+ π

4 )

(c) Find the point of intersection of the lines from (a) and (b).

Solution: (0, 0.3035)


