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3.7 Trig Review; Derivatives of Trig

Functions
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EXAMPLES

Find the value of each of the following without a calculator. w 9);\:«\%»

(a1 1) b ‘ 1 ] -1 q"ﬂe :Sl’\-‘(}s'\'
a. Co0s s — b, sec|tan  — C. Ccos | COs— |
‘\.E J \E J__ \ 4 )=
2§z sec(ton™ 35)= 5@
(s ( Sin® = ~ 4

EXAMPLE 2 ﬁ @ @

l—cosa

Show that
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Derivative of the Sine Function:

The derivative of the sine is the cosine.

—SINX=COS X
dx

Derivative of the Cosine Function:

The derivative of the cosine is the negative of the sine.

—Ccosx=—sinx

(s\n (X))z = ‘Sin*x = (snxl(sinx)
Sinx
(_\V\d M\\/ouh\»( of (o)
dy . ost- 73\((095— s (-Sinx)

X 05X -2 = use
= oy -
l%@ Sm#'i-(.OSX l

(eosx-2Y

| - 2cos x

e cos X -dcoy ¢
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Example:

Sin x
(cosx—2)

Find the derivative of

d . . d
Q:(cosx—2)£smx—smxa(cosx—2) _—

dx (cosx—2)’
(cosx—2)(cosx)—sinx(-sinx)
(cosx—2)’
_cos’ x—2cosx+sin’ x
- (cosx—2)

(sin2x+cos2x)—2cosx R
= sin” x+cos x=1

(cosx— 2)2
_ 1-2cosx
(cosx—-2)

2
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Derivatives of the Other Basic
Trigonometric Functions:

d :
—tanx=sec” x

dx
’ 2

—COtx=—¢CSC™ x
dx

d
—Ssecx=secxtanx
dx

d

—CSCXxX=—Ccscxcotx
dx
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EXAMPLES

No calculator
Find y" if

(Prodw—’f rule) (abwohen\- m\c)

COsX
a. V= .'X.' sif X

m(2) 3 ikt
, -

(\ -Sinx)>

= =SInx ¥sin*x +Cos"><.)

(1- <inx)? -
= L—smx ’

(-sinfF ~ \ | - sinx

1

Find 3" of v =secx.

(ﬁl‘ Sec ¥ tanx

"

5 = SecX (§ec. x)+ +any (s{(_x Jranx)

a— ’ L
C(j" = SecC )( + S&CX"’U\(‘ XN \ x -

s
9” =Sec X (SQCZX{"{'@V\‘ZX)} Rl

v \ *
- Gecx L= C X~— fam'lx)

A weight hanging from a spring 1s stretched 3 units beyond its rest position ( s = 0) and released

at time ¢ =0 to bob up and down. Its position at any later time ¢ 1s g1iven by the function
5 =5cost. What are 1ts velocity and acceleration at time ¢ 7

Sz bowst
v=s'25 ('Sm\:) = "OSint
az=V'=8 = -HBlost
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Calculator

) . . t
Find the equations of the lines that are tangent and normal to the curve [ I:x) BT (=2

£'(x)- x (Sec'x) ;EEOM( 1) @

£(2)= &(m?(; e 2
f(2)= @) 09 — (2,-1.09)

Wﬂ-: lﬁ +1.09= %.4% (¥'2>

Yz 3.43% -193

\M/\/'\/\

noval: 54—\-0‘%"--51.%("‘13

W "33
= -0~ 0.0

3Iq3
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Example:

Find the equation of a line tangent to y=xcosx at x=1.

Y=XCOSX
d .
mzd—(xcos x)zx(—s1nx)+cosx(l)
x
Evaluate m when x=1
m=1(—.8414709848) +(.5403023059)=—.3011686789
m=1(—.8414709848) +(.5403023059)=—.3011686789
When x =1, yzl(cosl):.5403023059
The equation of the tangent line is
v —.5403023059=-.301 1686789(x—1)

y=-.3011686789x+.3011686789 +.5403023059

y=—23011686789x +.8414709848
After rounding the equation is
y=-.3012x +.841

Y=XCOSX

y=—23012x+.841
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Homework

3.7 pg.146-147 #3-330dds, 30,
37
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