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Derivative of Sine Function
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Consider a sector with central angle X

Compare the areas of AOAB, sector OAB, and AOAT
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Derivative of Sine Function—cCont
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(sin x) = COSX

Therefore

That makes Sense!



Ans. _
(1) From the triangle in the right side 5%
cosx=sin(£—x) h
? b
Therefore : ,

R = [

=sinxx(-1)=-smnx

(2) From the quotient rule
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Summary of Derivatives of Tri. Functions

(1) The basic trigonometric derivatives (Memorize!)

d . d .
—SINn X = COS X, —COSX =-SInXx
dx

(2) Other standard relationships

( Derive from (1) if necessary)
d d

—tanx = sec” x, —secx =secxtanx
dx dx

d 5 d
—COotx = —CSC™ X, acsox = —CSCxcotx

dx

[ note ]
These formula are valid only when the angle X is measured in radians.



[Example 4.2] Find the derivatives of the following functions:

(1) y=cos’x (2) y=xsinx+cosx

(1) Chain rule

!

y' =2cosx- (cosx) =2C0SXx" (— sinx)
= —2SIN XCOSX = —SIn 2X

(2) Product rule

!/ /

Y = (x-sinx) +(cosx)

(1 -sIn x + xcosx)— SIN X = XCOSX



Exercise

________________________________________________________________________________________________________________________________

(1) y=sinax 2) y-— (3) y=cos(g+%)

________________________________________________________________________________________________________________________________

Pause the video and solve the problem by yourself.



Answer to Exercise

[Ex.4.1] Find the derivatives of the following functions:

(1) y=sina® @) y-_. 3) 7 =cos 5+
an x
(1) %sin(axz) = %sinu%(axz) = cosu - (2ax) = 2ax cos(ax’)
, (cosx) (-sinx)sinx—cosx(cosx)  (sin’ x+cos’ x) 1
(2) y = . = . 2 == . 2 == . 2
sin x sin” x sin” x sin” x

' d d(x 1 . /[x &
(3) y=—COSU—|_-+—|=—7_"SIn| —+—
du dx\2 6 2 2 6
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» Derivatives and Motions
* Position, Velocity and Acceleration
* Simple Harmonic Motion
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Velocity and Acceleration

Point P is moving on the straight line :

O P

> x Its position is given by

o x= £ (0

The average velocity between 7, and ¢

2
T Ax _ Xy — X X
AL =1 average
The instantaneous velocity at 7 = ¢, ] . \ \
. Ax ds , X P—= . i
v(t) = lim == v=—r=/0) T~ |  instantaneous
The instantaneous acceleration at ¢ = ¢, O I

dv y
05=E=f(f)
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[ Example 4-3] The position of the mass moving on the x-axis is
’ givenby g(¥)=¢ -3t" -9t +10

(1) Find the velocity and the accelerationat =2 .
(2) Investigate the motion during —2 <7 <4

Ans. (1) Velocity: v=""=32-6/-9=30¢+1)(t-3) .. v(2)=-9

. dv
Acceleration: a=—=6(t-1) s oa(2)=6
dt
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Simple Harmonic Motion

OO

Vertical position:  y = Asin(at + o)

d
Velocity : Y= ;); = Awcos(wt + @)
dv d*v

= —Aw’ sin(at + a)
2
dt 4

: . a —]
Acceleration : r



Exercise

________________________________________________________________________________________________________________________________

[Exercise.4.2] Point P is moving on the x-axis. Its position is given by
x =2t +cost  Find the time when the point has the maximum velocity

and its maximum velocity.

Pause the video and solve the problem by yourself.
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Answer to the Exercise

________________________________________________________________________________________________________________________________

[Exercise.4.2] Point P is moving on the x-axis. Its position is given by
x =2t +cost  Find the time when the point has the maximum velocity

and its maximum velocity.

Ans. X
: dx :

Velocity v=-—=2-sint¢ ,
dt E
Maximum velocity occurs at §

sint = —1 i |x =2t + cost
Therefore g
3 .'
t=—m+2nm 5

2 ; X = cost
Maximum velocity Is 3. O 2 > Arx .
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