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Chapter
Derivatives and Integrals of Trigonometric Functions

In this Chapter we shall look at the derivatives and integrals of trigonometric functions. The derivative of the
sine and cosine functions depend on the following limit theorems.
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Proof: In the unit circle of the graph, we have:
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Using the sandwich theorem we conclude: .
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Examples: Evaluate each of the following limits:

sin 3x sin 3x
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Theorem:

1) i(sin X) =COSX.
dx

(2 i(cos X)=-sinx.
dx

(3) i(tan X) =sec’ X .
dx



(4) i(cot X) = —CSC? X
dx

(5) a4 (secx) =sec x tan x
dx

(6) d (cscx) =—cscxcot x
dx

Proof of Theorem:

1) i(sin X) =COSX .
dx

Proof:
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Theorem:

1) jsinxdx=—cosx+C

2 jcosxdx=sinx+C

(3) J-seczxdx:tanx+C

(4) jcsczxdx:—cotx+c
5) J'secxtanxdx=secx+C
(6) jcscxcotx dx=-cscx+C
@) J'tanxdx=ln|secx|+C
(8) [cotxdx=In|sinx|+C

The derivatives: Let u = g(X)

d . du
1) &(Slnu)z(cosu)&.

d : du
2 &(cosu):—(smu)&.

d ,  du
3) &(tanu):(sec u)&.



(4) i(cotu) = —(csc’u) au
dx dx

(5) i(secu) = (secutanu) au
dx dx

(6) i(cscu) = —(cscucotu) au
dx dx

The integrals

1) jsinu du=-cosu+C

(2) jcosu du=sinu+C

(3) jseczu du =tanu+C

(4) jcsczu du =—cotu+C
5) jsecutanu du =secu+C
(6) jcscu cotu du=-cscu+C
(7 jtanu du=In|secu|+C
(8) jcotu du=In|sinu|+C

Problems: Find the derivatives of the following.

1) y=3cosx’

2) y =2xsin®x

3) y=2secx — x’ tan x
_1-cosx

~ 1+sinx

5) y =cot X + XCSC” X

6) y =In(cosx?)

7) y=e"’

8) y =tan(e*)

9) y=In(secx + tan x)
10) y =+/cosx

11) y =sin(cosx)

12) y =1+ cot?(2x)

_ 1-cott

~ csct

4) y

13) y




Problems: Evaluate the following integrals.

1) jsin 2x dx

2) j«/sine cosgda

J- sin x dx
(1-cosx)*

J' dx
cos’ 3x
sin/x
5) | N
X
6) j 0sind* do

7) Ixsin X dx

8) Jsin()l(n X) dx

9) jxsec x? tan x* dx

dx

Ex. Try this problem: Iex sinx dx
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