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Derivative of trigonometry function

Rules of the Derivative of trigonometry function

1)y =sin(g(x)) = y' = cos(g(x)). g’ (x)

2)y = cos(g(x)) =y’ = —sin(g(x)).g'(x)

3)y =tan(g(x)) = y' =sec*(g(x)).g' ()

4)y =cot(g(x)) =y’ = —csc?(g(x)). g’ (x)

5y = sec(g(x)) =y = tan(g(x)) . sec(g(x)) .g'(x)
6)y = csc(g(x)) =y =— cot(g(x)) . csc(g(x)) .g'(x)

Example: Find the derivative of the following function:

1) f (x) = sin(x?) + cot(x* — 1)
f'(x) = cosx?.2x — csc?(x* — 1).4x"3

2) f(x) =—=

cos(3t)
’ __ (cos(3t).0-2.(—sin(3t)).3 __ 6sin(3t)
fix) = cos?(3t) "~ cos2(3t)

3) f(x) =sin(3x) = f'(x) = 3 cos3x
4) f(x) = sin(\/ﬁ) = f'(x) = cos(\/ﬁ) : (ﬁﬁ 3)

3
- —— vV
2\/3x CoS V3x

5)y = x*tan 3x
y' = x%.sec?(3x).3 + tan 3x. 2x
= 3x?%sec?(3x) + 2x tan 3x
6)y = cos(x? + 1)
y' = —sin(x? +1).2x
= —2xsin(x? + 1)
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7)y = sec?(Vx)
y' = 2sec(vx).sec(v/x) . tan(vx) % 1

_sec?(Vx).tanvx
B Vx
8)y = —— [H.W]

9)y = tan?(3x — 2) [H.W]
10)  Find <X if you know y = tan(x) and x = 4t + ¢

Sol:

ay _ 2 ax _
—~ = sec (x),dt—8t +1

% = sec?(x).(8t +1)

11)  Find y’ of the function x.sin(2y) = y. cos(2x)
Sol:
x.cos(2y).2y" +sin(2y).1 = y.(—sin(2x)). 2 + cos(2x).y’
x.cos(2y).2y" —cos(2x).y' = y.(—sin(2x)).2 — sin(2y)
2x cos(2y)y' — cos(2x) .y’ = —2ysin(2x) — sin(2y)
y'(2xcos(2y) — cos(2x)) = —2ysin(2x) — sin(2y)

; __ —2ysin(2x)-sin(2y)
T (2x cos(2y)—cos(2x))

12)  cot(xy) +xy =0 [H.W]
13)  Jxy + cse(—xy) =y [HW]
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The Derivative of Inverse Trigonometric function

Let u be a function of x, the

1)%sin‘1(u) =\/ﬁ'%
2)%cos‘1(u) = _\/ﬁ'%
3)%tan‘1(u) = 1+1u2 .Z—Z
4)%cot‘1(u) = — 1+1u2 .%
5)%sec‘1(u) = Iulx/%'%
6)%css‘1(u) =— |uw%'%

Example: Find the derivative of the following functions:

1) f(x) = sin™*(x?)

f'(x )_\/7)2 2Xx
2) () cos (V) = f'(t) = — 1 .lt_%

/1_(\/?)2 2

3) f(x) = x3 cot™? (g)

f'(x) = x5, [— jx_z] + 3x2%.cot™?! (g)

9

= " 6)

= f'(x) =
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4)y = sin"1(cosx)

—sinx —sinx

= =
Y V1 —cos?x  +sin?x
5)y = (tan™? \/3_6)3

1
2vVx (1 + x)

y' = 3(tan"1/x )2

6) f(x) = xsec™! G) + V1 + x2 [H.W]

~'(36)
Ny =—"03 [H.W]
= sin"lx-1
g) ¥ — [H.W]

Exponential Logarithmic Functions.
f(x) =¢g*  Awyal
a:real number

x:rational number (x = g)

g(x) =log, x
Df(x) =R*
Rf(x) =R
f(x) =a*

y=a’
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logay =x

xlog,y = a* & log,y

Properties of the logarithm function

logx =logqox

1)log, x = nx

Ina
2)log,a* = x
3)log,(u.v) =log,u+log, v

4)log, (%) = log, u —log, v
5)log, u™ =nlog, u

Example:
1) 5log?2 +log3 —log8
log2° +log3 — log8 = log 32 + log 3 — log 8

=10g 222 = % = log 12 = 1.079

xy® 5 _ oo 32
2) log N logx + logy> — log 32
logx + 5logy —llog3

3)log, 5 = - = 23219
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Properties of the logarithm (In)

Inx

log, x = = lne=1 ~log,x =Inx

Ine

1) Inax =lna+Inx
2)ln% =Ina—Inx
3)Inx" =nlnx

4)ln1= —Inx
X

*In1=0
Properties of Exponetial function

1) ex1+x2 = exlexz

_ e*1
2) ex1 X2 — Z__

ex2
3) e = (ex)9
e ™ = —

ex
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Derivative of the (e* and In an log )

1 du

Example: Find y’ of the following function

1)y = In(x? + 2x)

; _ 2x+2
T x2+42x
2)y =In(x? + 1)
, 1 2%

= 22X =
Y x%+1 x%+1
3)y = x3 = 32 x3
y=e* = y' =3x%e
-1, 1
"1+x2
By =25"* = y' =25"*In2cosx =In2cosx 25"*

6)y = In(sinx) = y =

-1
4)y = etan™ " x — y' = gtan

cosx
: .COS X = — = cotx
sinx

sin x
7)In(tan x + secx) [H.W]
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