Find the derivatives of the following
1. y=9

d
Ix 9 =0
Derivative of a constant function is 0
2. y=1In(3x)
This can be rewritten as (In (3x))’ = (In (x) + In (3))’
(In (x) +In (3))" = (In (3))" + (In (x))")
Derivative of a natural logarithm is (In (x))’ = i

Derivative of a constant =0
Hence

b b 1
(In (3))" + (In (x))) = (0) + -
Therefore, (In (3x))’ = %
3. y=ex
d
I (ex)
[ tthxd()—xd()
using constant rule, P xX)=e P X
Also, using the power rule, (:—x (x™) = n*x " Withn = 1, we have Z—z(x) =1

=eZ(x) =e(1)
Tx (ex) =e
4. y = cos(In(2x))
The function is composed of f(g(x)) and f(u) = cos (u)
Andu=g(x)=In(x) +1In (2)

Using chain rule, (£(9(0))) = (@) - (g(x))’
= (cos(In(x) +In(2)))’ = = (cos(w)) = (In(x) + In(2))
The derivative of cosine is ;—u (cos(u)) = —sinu
d d _ d .
™ (cos(u)) T (In(x) + In(2)) = (—sin(u)) T (In(x) +In(2)) = —sin
(W) % (In(2x))
= —sin(w) j—x (In(2x)) = —sin ((In(x) + In(2))) % (In(2x))
—sin(In(x) + In(2)) % (In(2x)) = —sin(In(x) + In(2)) % (In(2x))
) d
= —sin (In(2x)) T (In(2x)) 1

The derivative of a natural logarithm is ;—x (In(x)) = -



d d d
—sin(In(2x)) T (In(2x)) = —sin (In(2x)) T (In(w)) Tx (2x)

The derivative of a natural logarithm is % (In(w)) = =

] d d _ 1ud
—sin(In(2x)) T (In(u)) T (2x) = —sin (In(2x)) —Tx (2x)

d
—(2x) | sin(In(2x)) d
dxr 7 =2 e
—sin (In(2x) I (2x)

Using the constant multiple rules, we have

sin(in(Zx)) d sin(In(2x)) d
TR A i rad Gl C2)

d

&x ™)

— Tsin(ln(Zx)) = —%sin (In(2x))

d 1.
a(cos(ln(Zx))) = ——sin (In(2x))

. Yy =ecotx

Using constant multiple rule

d d
=—(e cot(x) =e — (cot (%)
The derivative of cotangent is ;—x (cot(x) = —csc?(x)

Therefore, %e cot (x)) = —csc?(x)
. y=In(4x + x)
In(4x + x) = In (5x)

d d
o (In(5x)) = ax (In(x) + In(5))

d d
= —(In(x) + 11n(5)) ==~ ((n(5) + (In(x))

d l _
a(n(x)) = X

d d 1 d
—— () + —(n(5)) = —+ —(In(5))

Thus == (In(x)) + = (In(5)) =~
Therefore, ;—x (In(5x)) = £l

X

. cos(x+y) =1In(x)
d d d
Tx (—In(x) + cos(x + y) = (a (In(x)) + Tx (x+y)

d d d d d
P (cos(x +y)) — T (In(x)) = ™ (cos(u)) T (x+y)— T (In(x))

d d d oy d d
—— (cos(w)) —(x +¥) = —(n(@) = (= sin(@) —(x +) = —(n(x))

The derivative of a sum diference is the sum dif ference od the derivatives:



d d
—sin(x +y) P (x+y) - Ix (In(x))

| d d d
= —sin(x + y) (a (x) + T (}’)) ~Ix (In(x))

The derivative of a constant is zero, and derivative of a natural
. . dy _ l
logarithm is E(ln(x)) ==

—sin(x + y) ;—x (x) — % (In(x)) = —sin(x + y) ;—x (x) — %
d 1 1
—sin(x + y)a(x +y)(x) — il sin(x +y) (1) — -
Thus,;—x (—In(x) + cos(x + y) = —sin(x + y) — %
Therefore, % (—In(x) + cos(x + y)) = —sin(x + y) — %

8. y =log (sinx)

The function is composition of f(g(x))of two functions f(w) = In(u) and u = g(x) =
sin (x)

Using chain rule, we have :—x (In(sin(x))) = % (In(w)) j—x (sin(x)) = %j—x (sin(x))

_ xin0)) _ Z(sinG)
u sin (x)

The derivative of a sine is :—x (sin(x)) = cos(x)

%(sin(x)) _cos(x) 1
sin(x)  sin(x) tan(x)

d : —
Therefore, T (In(sin(x))) = tan (x)



