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Derivative of Sine Function

Variation of slopes
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Derivative by definition
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Consider a sector with central angle

Compare the area&dDAB, sector OAB, &UDAT
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Derivative of Sine FunctionGSont

}
H (1! cosh)(l+cosh) _ 1! cos’h
h(1+ cosh) h(l1+cosh) “_h

Therefore

!

(sinx) =cosx

That makes sense!



Ans.
(1) From the triangle in the right side St X
cosx:siné‘ﬁ' sz h
R b
Therefore : , .

=smxx(-1)=-sinx

(2) From the quotient rule

(tanx)#—) sinx & cosx"cosx! sinx(! sinx) _ cos x+sin’x
(COSX % oS X oS X
1
= =seC X

co< X 5



Summary of Derivatives of Tri. Functions

(1) The basic trigonometric derivétivgsorize!)

ad . d .
—SIn X = COSX, —cosx =! sinx
dx

(2) Other standard relationships

( Derive from (1) If necessary)
d d

—tanx =sec” x, —secx =secxtanx
dx dx

d d
— cotx=! csc¢ X, —cscx =1 cscxcotx
dx dx

[ note |
These formudae valid only when the ahglemeaisured in radians



[Example 4.4ind the derivatives of the following functions:
(13 cos’x Yy S(R$iNX+COSX

Ans.
(1) Chain rule

y#= 2cosx"(cosx)'= 2cosx"(1 sinx)
=1 2sinxcosx =! sin2x

(2) Product rule

y! =(x"sin x)! + (cosx)!

= (1"sinx + xcosx)! sinx = Xcosx



Exercise

________________________________________________________________________________________________________________________________

[EX.4.1Find the derivatives of the following functions:

(1) y =sinax’ 12— y-co @)

tan x

________________________________________________________________________________________________________________________________

Pause the video and solve the problem by yourself.



Answer to Exercise

[Ex 4.1Find the derivatives of the following functions:

s

(1)y = sin ax’ ®2)

(1) %{sin(axz) = %sinudE (ax®) = cosu ! (2ax) = 2axcos@x’)

Scosx#o (! smx)smx' cosx(cosx) (sm X+CcoS x) 1

TSiNX $ sin® x sin® x ' sin® x
3) vy —icosui XeZ) o Lan( X4 2

du dx{2 6 2 2 6
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PoinP is moving on the straight line

O P

?? > X

x=f (1)

Theaverage velochgtweerl; arg

1] |
GoX_ X! X
"ttt
Theinstantaneous veloatiyt = ]
. Ix ds
= - - = fl
v(t,) !I{[no! t V= i fl(t)
Theinstantaneous acceleratoh= t,

dt

Its position is given by

X = f(t)

average

Velocity and Acceleration
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| Example 4-FThe position of the mass moving & the -axis Is
‘ givenfy) =¢°1 31 9 +10 ’

(1) Find the velocity and the acceleratios at
' (2) Investigate the motion duripg t1 4

Ans. (1) Velocity : v=3—f=3tzl 6t! 9=3(t+D(t!'3) " v2)=!9

. dv
Acceleratiom=—=6(t! 1) | a(2)=6
dt
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Simple Harmonic Motion
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Acceleration : &= I e =#A"*sin("t+/)

Velocity : V= d_?[/ =A"cos("t+/)
dv _d*v
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Exercise

________________________________________________________________________________________________________________________________

[Exercise.4.Aoint P Is moving on the x-axis. Its position Is givein .
X =2t +cost . Find the time when the point has the maxilfrnu

“and its maximum velocity.

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

[Exercise.4.Aoint P is moving on the x-axis. Its position is givé?an |

X=2t+cod . Find the time when the point has the maxifmu

“and its maximum velocity.

Ans.

Velocity v= % =2 sint

Maximum velocity occurs at
sint=11
Therefore

1 = §_/ + 2n/
2

Maximum velocity is 3.

¥ =i2F 1 COST

15



