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3.3 | Derivatives of Trigonometric Functions
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— (sin x) = cos X
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f(x)=sin x
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y=f(x)=sin x
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E(COS X) = —sin x
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Derivatives of Trigonometric Functions

d d
— (sin x) = cos X —(csc x) = —csc x cot x
dx dx

d | d
—(cos x) = —sin x — (sec x) = sec x tan x
dx dx

d d
— (tan x) = sec’x — (cot x) = —csc’x

dx dx


https://bitpaper.io

Reciprocal Identities

sin @ =
csc @

CSCO = —
sin @

Quotient Identities

sin &

tan @ =
cos @

Pythagorean Identities

sin4@ + cos?6 =1

sin‘® = 1 — cos?#8

cos?8 = 1 — sin®#6

Double

1
e =—
secd
. 1
sec@ =
cos @
cos @
cotfo = —
siné@

1 + tan?@ = sec?@
sec’6 — 1 = tan?@

1 = sec?@ — tan?#@

-angle formulas :

SiN26 = 2-sin6cose

1
g =
cot@d
te i
ot = @ne

1 + cot?8@ = csc?@
csc?6 — 1 = cot?@

1 = csc?8 — cot?@

c0s26 = c0s° 6 - sinH =1-2sin’ 0 = 2cos’ O -1

tan 20 =

2tang

1-tan®@

p Share Knowledge
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EXAMPLE 3 An object fastened to the end of a vertical spring is stretched 4 cm
beyond its rest position and released at time 1 = 0. (See Figure 4 and note that the

downward direction 1s positive.) Its position at time 7 1S
s = f(t) = 4cost

Find the velocity and acceleration at time 7 and use them to analyze the motion of the object.

NGO (- Sm—\r\ - ~YsnT
04 = -4 cos
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| + sec w

| — secw
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Differentiate y = SINX. = @ WX
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3.4 ‘ The Chain Rule

The Chain Rule If g is differentiable at x and f is differentiable at g(x), then the

composite function F = fo g defined by F(x) = f(g(x)) is differentiable at x and
F" is given by the product

1] F'(x) = f'(g(x)) - ¢'(x)
In Leibniz notation, if y = f(u) and u = g(x) are both differentiable functions, then
dy dy du

2]

E_de
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g\\f\gx - (s \v\x\ CO3S X

- dsway Cos X
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R P 2
Find F'(x) if F(x) = /x> + 1. Dtz
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Find 1(x)f (1) = — s

eE
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SIN X

Differentiate y = e ()' = CvS X

[

g :(C 0S %(es\w‘v € U
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f(x) = sin(cos(tan x))

‘C ,()O o X(S\h(%""‘\\( cos (cos (—Hhﬂ\w
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