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.' NOTE:

AM /" Differentiation

Ang\e x must be in radians.

(Trigo, Expo, Log)

We con ov\\& differentiate Sin, cos , tan.
I given oter Trigo, use Trigo identities to change

‘) Tv"ngonome‘\n‘c Functions with angles as x.

VRerm  1term

%t 3(4x + 3tan 7(,)1 (4 * 386(,"76) Rule

= 5¢¢ = 3x%cos X
;‘—‘(sin x) = (0S % 43 N J °
a3 . d .
I C QWS X 4_: = 3x* (-sin) + (W8 X) (6x) PZ';?Z‘*
i(cos x) = -Siny T - Sx‘sm X + 6xXcos X
:—‘(-!-an x) = Sec’» J = (4% + 3tan 76)3
: chain

2) Tﬁgonomef\n‘c Functions with vavying “angles (*ﬁierevxjria)re Tn'ﬂo x )
and power =\
:_,[smf(w)] = cos f(x) x -F'(x) \J: 3 tan (q_x.,. _7;;__

dx

:—,[Mn £0)] = sec* f(x) x £'(x)

Eg: f(x) = axtb
%—c[&'h (qxtb)] : cos (axtb) X O

: 4 Differentiate Tngo
%[cas{(x)] = -Sinfl)x £'(x) | | 24 - 3sec (476"'%) x &
: z25ect (4x+X)

3) Trigonome'\n‘c Functions  with varying angles and vavying powers - Boply chain rule

(Bﬁ“ﬂ down power, power -1 x Differentiate Trigo X

2 [sn"60e)] = nsing00d x o5 Fx) x F700)

2 feos™6 )] = neo™fnd x [sinfeg] x £0x)

Eg: f(x) - axtb
%-([wSB(O(xHa)] = 3cos? (axtl) x [-Sin (mc‘rh):l X O

)

1= oo (24 5)
= 4 [ran (£+ £))°

&rins down power, Ditfeventiate

powev -\ Tw-go

3 " ’ —J < 2/ X X
%‘[fm £(%)] = ntan"f(x) x sectflx) x £0x) T 12 tan (T_ + 5L> x gec? (?1_5_&) X 5,

6 tan* (£+5) sec? (2+2)

Ir
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(Expo / Log)

) Exponentiol functions (copy exponential funchion x diffeventiate power )

d_(e‘hH'S): eqxfsx 7

4% [ = 4 £

7_9'?-7(*5

tonstant stays

3
l‘.
5‘—7((3&’“r x.) :3en’+4x < (3x+8)

d [ ex 6xy o ox .,
“(e e ) d)ce <— |aw of indices

s loelox-

5) Logaﬁﬂ'\mic 'FU\V\C'\(OW < <di€&;:§w;iz($:chon )

'F ‘(%) I S
4,5[\ 'F(‘X.)J :\_X. <IV) Xa) 2 = diﬁ ('n 576) = 57 = %

£

[l'"(s"“)] 3x+2

24% _(’W,‘ 7‘[_;10_ )

Given Y- IV\

I Z+3)c ¥ Rowvite 'y’ by removing voot and fraction
2- 310

213y

2 In 2-2%

3 [ b (243%) - [|n (1—37&)]

(<
[}

r

D APPU law D'F {ogqrn"HnW\

dy ,, @ 2

dx - 2 (1+3x 2-3% )
oo [ 3(2-3x) + 3 (2+3x)

Y (2+3x) (2-3%)

(2$3x)(2-3x)

! NOTE: Differentiate Yy = log, (3x+2)
: - In (3x1+2)

We con on\y differentiate |n ) y= n 4 conStant
: —_—

not gg- If given log, apply P
chaﬂge, of base. formula. - [In(sx 1-2)]

{
n 4

%=ﬁ(sj+z>

23
nt(3x+2)
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Example questions

The eztua’\iov\ of the aarve is ys eﬁ ) The equation of the curve is Y= lng’%. Find the range

Find the amdien‘f of the turve when \y=eq, of valugs of x for which Yy is an moreasmg 'ﬁm(frion.

I = | 3%l
3: eﬁ ! 3 In 3-%x
y= et L 8T o)) - (a)
' 3': : dJ- = 3 - ('l)
%1_ - I\X;a‘ex : dx 3% 3-%
| - 3 _t
o 6R ! = 3;a 3=
2{x ! _ 3(3-%) * 3x-|
J‘i : - (3x-1) (3-%x)
- € : - ﬂ’&& +3% -l
e : (3x-1) (3-%)
When o = o4 | - 8
y=e, ! (3x-1) (3-%)
QJT": 64 E When Yy is an inmaSi(g function, ad%- >0
3 I 2
X = | _— .
\‘_ 4 1 (3x-1) (3-70) 20
' : av
= ! Sinee 8>0, for 4L >0,
dy _ ¢ .
dx 2% b (3%-1)(3~%x) > O
et | AN .
R ! N

The equation of a wurve is Y= 0s2x - 4sinx for O<RT €27,
Find the exact values> of x for whida the wrve has a sfofionary point -

Y= @sdx - Yinx

%c- = -2sinlx - becos x

At stationary point, %‘%:O

-2s8in2x - Yeos x = 0O
Sin2x + Qg x =0

LSInX S Xx + 2wsx = O
Sinx wex + s8x = O
wsx (sinx +1) =0

cosx =0 or Sinx+1|=0
37 .
z = Sinx =-|

;/
3n ) T 3r
.. x 3

7oA

=

n

X
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