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Derivatives of Inverse Trigonometric Function
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sin x

Note:- sinlx # (sinx)_1 =
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d _ -1 du
2. —cos lu= . —
dx 1—u2 dx
1 du
3. —tanlu = —
‘fi 1+1u2 ddx
- u
4, —cot™lu = —
dx 1+u? " dx
5. 2L secly = —— du
d lulyu2-1 dx
-1 du
6. —csc lu = —
dx |u|,lu2—1 dx

Examples:- Find derivative of following:-
1. y = tan~1(3tan(x))
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y = J1-(3tan(x) )2
2.y =sin"1(x% + 3)
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2x
- J1— (% +3)2 (2x) = J1— (aZ +3)2

3.y= cos"1(+/2x - 1)

e B e — 5
y = m.(z 2x—-1)z . 2)
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V2-2x" V2x-1°
4.y = sec”1(2x?)
4x

1
y' = . (4x)
|12x2],/ (2x2)%2 -1 2x2V4xt -1




5.y = tan"1(cos Vx)

;L 1 . (—sin \/E) . —sin+/x
y = 1+(cos?Vx) 2vx o 2v/x (1+cos?Vx) °
6.y = (sin 1 x)*
, 1 4 (sin™1 x)3
y =4 (sin"1x)3 « =
1—x2 V1 — x?
7.y =3x*+ cot™1x
. 1 1
y =6x+ 1+x2 6x — 1+x2

Hyperbolic Functions

Some important relation :-

1- cosh?(x) — sinh?*(x) =1

2-1 — tanh?(x) = sech?(x)
3- coth?(x) — 1 = csch?(x)

Derivatives of Hyperbolic Functions

d . du
1- asmh (u) = cosh (u) * ™

d . du
2- acosh (u) = sinh (u) * =

4 — 2 du
3- ™ tanh(u) = sech” (u) * -

4 — 2 du
4- i coth(u) = —csch*(u) * ™ )
_ du
5- gsech(u) = —sech(u) * tanh(u) *d ™
u
6- acsch(u) = —csch(u) * coth(u) * =

Examples:- Find derivative of the following functions :-

1. f(x) = tanh (x3)coth(x?)
—— f(x) = tanh (x3). (—csch2 (xz)) .(2x) + coth(x?) (sech2 (x3)) (3x2).

2. f(x) =tanh (5x* +3) —— f(x) = sech?(5x* + 3).(10x).
3. f(x) = cosh(vVx) + 5x3 —— f'(x) = sinh(Vx). (2—\1/;) + 15x2.

4. f(x) = coth(sin"'x) —> f(x)=—csch?(sin"'x). \/%



5. f(x) = sech(3x% + 1) + coth(5x)
— f'(x) = —sech (3x* + 1) * tanh (3x* + 1) * (6x) — csch?(5x) * 5.

6. f(x) = cosh(Vx? + 1)

s f(X) = Sinh(\/xZ + 1) ( % (xZ + 1)% 2x> _ x.sinh(m) .
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The Natural Logarithm Function

Rules of arithmetic logarithms :- For any a > 0 and x >0.

1-In(a+x) =Ina+Inx
2- ln(%) =Ina —Inx
3-In G) =—Inx
4-In(x") =ninx
5-In("Vx) = %lnx

Derivative of Natural Logarithm Function
If u is a differentiable function of x, and f = In(u) then the derivative of fis :-

df _d . u
a—a(n(u))— P

Examples:- Find derivative of the following functions :-
1. y=1In (sin‘l(Zx)) —> y = 1 2 2

sin~1(2x) " \[1-4x2  sin~1(2x)V1-4x2

. 5 1
2. y=In(5x) —— y === 3
10x

3.y=In(x*+8) ——>y =

3tan®x. sec’x _ 3 sec?x

4, y = ln(tangx) — y, = tan3x - tanx

5.y = In(sin(2x)) — > y = 2222 _ 2 cot2x.

sin2x

2
2x — 1
In2x x*ln2x '

6.y=In(In2x)——>7y =



1 2

Ji-(n20? " 2x°

7. y= sin"i(ln2x)——> y =

-1
J1-x2 _ -1 1
cos~lx  [1_x2 ~ cos~1l(x)

8.y =In(cos 1(x)) ——>y =

The General Exponential Function
Ifa> 0 and a # 1,the function f(x) = a* is called the General
Exponential Function with base a.

Note a* = el"® = e*ne for example 2V3 = V32 |

Laws of exponents (a > 0, any x and y):-

l.a*Y =a** a¥

X
x-y — &
2.a g
1
X —
3.at= —

4. (a*)? = a*7,

Derivative of General Exponential Function:
Ifa > 0 and u is a differentiable function of x, then a¥ is a differentiable
function of x and:

—at* = a**Ilna *d_u
dx dx

Examples: Find y” of the following functions:
1.y=3%*5 -y =3%%5 [n3.2.

2.y= 5" 5 y = 55" [n5, cosx.

— oV ‘_gVx 1
3.y=5%5"% —— y—5".ln5.2\/§.

4.y = x% +sin (2*")
— >y =x%+cos(2%).(2%. In2 « 2x) + sin (2%). 2x.

5.y=28rhx 5 4 = 25X 4 In2 xcoshx.
6.y= tan"1(23*)__ .y = + 237 In2.(6x).

1+(23%%)2



Natural Exponential Function (e*)
Exponential function :defined as the inverse of the natural logarithm function .
Note:- e = 2.718

Law of exponential function (e*) For all real numbers x and y :

1.e*Y = e* xe¥

X
X=Y = &
2.e >
1

—-X —
3. = —

4. (€¥) = e,

Derivative of natural exponential function:-

If u(x) is a differentiable function of x, and let f(x) = e*™® , then the
derivative of f is :-

df d () " du
—_— = — = * —
dx dx € € dx

Examples: Find y of the following functions:
_ p3cosVx —> . _ p3cosvx (_o 1 . _ =3 _3cosvVx o;
l.y=e y=ce ( 3.2\/§sm\/§)—2ﬁ.e sinvx .

2. y= 5¥ 1 —> 3 = 581, 10x = 10x * 5% +1 .
3. y=cos (e?*) —>y = —sin (€*) x e** x 2 = —2e?* x sin (e?*).
4, y = ean2x) . y = gt®n2% 4 gec?(2x) * 2 = 2 x sec?(2x) et 2%,

Sy=e® —> y'=e‘/§.(i)

2Vx
(sinx+3\/5) N y' — e(sinx+3{/§) * (cosx + 31

Rl

S. y=e

_ ~1(,3x g 1 3x
7.y=tan (e )%y—m*e * 3.
8. y = esin‘lx S y’ — esin‘lx * 1 .
1-x2



