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The Derivative of y =sinx at x =0

e If g(x) = sinx, then g’(0) is the slope of the tangent line of
y = g(x) at (0,£(0)) = (0,0).

@ The tangent line has equation y = x.

@ lts slope is equal to 1, and so g’(0) = 1.
@ Thus,

)




The Derivative of y =sinx at x =0

We have thus got the following limit.




The Derivative of y = sin x

Reminder (see Appendix D)

We have

sin(x + y) = sin x cos y + cos x sin y,

sin(x — y) =sinxcosy — cosxsiny.

a(sin X) = COS X.

2sin x.

Differentiate y = x




The Derivative of y = cos x

Reminder (see Appendix D)

We have

cos(x + y) = cosxcosy — sinxsin y,

cos(x — y) = cosx cosy + sin xsin y.

a(cosx) = —sinx.




The Derivative of y = secx

d—(sec x) = sec x tan x.
x
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The Derivative of y = sec x

@ By the Inverse Rule, we have

i(secx) S (ST i(cosx)
dx ~ dx \cosx/)  cos?x dx '
e We know that
a(cosx) = —sinx.
@ Thus,
1 1 si
a(secx) = _C052X(_Sin x) = cosxz:)r:)i = sec x tan x.




The Derivative of y = tanx

—(tanx) = sec? x.

dx




The Derivative of y = tanx

@ By the Quotient Rule, we have

i(tan x) = d (sinx . cosxi(sin X)—sin xi(cosx)
dx o dx dx dx '

COS X cos? x

@ We know that

&(sm x) =cosx and &(cosx) = —sinx.

@ Thus,

d 1 : :
——(tanx) = ———( cos x(cos x) — sin x(—sin x)
dx cos® x
cos? x + sin? x
cos? x

1
=———= sec? x.

cos? x




The Derivative of y = tanx

@ As 1 = cos® x + sin® x, we get

1 cos? x + sin? x sin? x
2

sec” x = =1+

5= = 1+ tan? x.
COS* X

cos? x cos? x
@ Therefore, we also have

%(tan x) =1+ tan?x.

sec x
1+tanx -

Differentiate y =
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Derivatives of Trigonometric Functions

a(sin X) = cos X, a(cosx) = —sinx,
d d
&(sec x) = sec x tan x, a(csc X) = —cscx cot x,
2 2

a(tan x) = sec” x, a(cotx) = — csc” x.
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Higher Order Derivatives

We have
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Higher Order Derivatives

For every non-negative integer k, we have

d2k d2k+1
sinx) = (—1)*sinx, (sinx) = (—1)* cos x.

dx2k ( dx2k+1
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Higher Order Derivatives

Theorem

For every non-negative integer k, we have

d2k

dx2k

(cos x) = (—1)K cos x,

dx2k+1

d2k+1

(cos x) = (—1)*Lsinx.

Proof.

We have

d2k

dx2k

d2k+1
dX2k+1

(cos x)

g2k+1
 dx2k L

d* [ d
(cosx) = Sk (

(

d

dx

sin x> =

sin x)

d2k+1
dx2k+1

d2(k+1) )
= W(Sln X) = (—1)

(sinx) = (—1)* cos x.

k+1 Si

Ol

n

v
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Higher Order Derivatives

Find jx—i(sin x) and j}%(cosx).

sin 7x 7x
T 4x

Find lim,_,g x cot x.
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