\Week01: January 18" 2023
R eview

Basic Properhes of Derivakives
Addition ax [(‘-(x)\-g(x\] [E00 + gL = Flo + 9'lx) = dx £oot T g
Sublvachion: T [tu0-gudd= [FO0-gll'= Fix) - 9b0 dx £ex) - Tg
Coellicient: @k [c-f00)= [e-Bu0T'= . £l = - dx £0)
Product: @ [F0- a1 = [#0)- (x)] £10-900 + G- F(x) o\xle) 900 + Tg(x) - £09
Quotient:dx [ §631 - [281'- l'-‘(x)-q(x)-q'l.x) Y ONE Y

(gw¥ (gL

) d d
Chain '-ad;[ﬂg(x))]= [Flg(x\)] = £1900) -8'1x) = dx Flabe))-dx gx)

Common Dexivatives Baosic ']:n*eqm\s
Constant: ?dx_ (x> =0 Kis o constont Power: § x"dx= ™ e
Power: adi(x") =nx"" nis a constant Trig' § sinwo dx = -costx‘) ¥
Trig, * E\% (sin)=cos (x) § costxy dx = sin0y e
t (cos(x)) = - sin(x) § sectydx= fan b +c
Hd? ron ) = sec* (x) S cecttndx= - cot ) tc
f{' lesctx) = -csc () cot (X) § cscldcot) dx = —esclx) +e
d
ax (seclx))= sec(x) fan Lx) S seclx) Yan(x) dx = sec(x) +¢

d
ax leot) = - esct (x)

Derivative of Exponential & Loaarithmic Functions

Logarithmic Properties Exponenhial Ru\e.s
Product: Inlab)= Inla) Hin(b) Product: a 0™ =a"
Quotient: n ()= Inta)-In (o) Quotient: a" =a"™"
Power: \nla™ = n-inla) Yower: a 0" = (oY’
Logof 1: tn(1=0 )

Inofe: nle)=|
others: \nle*)= x-Inled= X

eln(x) = X
Derivotives Ani- derivative
Exponential: i'lb"\ b" Inlv) Exponential: § b dx=Tn lbib L 1
(ef)=e |nle.) e* Ye*dx= \nle) e* +c= ef ¥C
Logarﬂ-\nmic=£<'(\ogb(x\\- x\n () Logarithmic: § Xnto dx= logy (x) tc

Eg?l\ntx)): Xinle) = “E S % dx= ) +C



Exevcises
1. _Fidr_\d He Fo\low'mg derivahves:
3
(o) dx l&s an )
¢ 9
LED' - Han () + Lran )t X3
2x% fan LY sectt0 -
25 Fanlx)+ X7 sect(x)

powey rule

product cule. | Fgta'f

=]
nx’

£00
(o ﬂd?(?] 25%-5x +3 )

3(&)
[2x%-glx + )3
( (23 Ex+3)"2Y - (2x3-Bxt3)’
5 (250 Ext3 3« (4x - 58)
-9y

chain rule &"Ls(x)\-g‘(x)
powey rule nx""!

2. Find the eQuaHon of the line tangent to the curve xcos(1+2y)=24'-8 at the point (0,2).

b
Equation of the Tangent Line

* the derivative is| the slope of
the tongent line

* point - slope. linear form
y-Yo: M X-Xo)

,.A.‘,—j.———\ _ 1

Xc,osl&?) = 2B

00 g0+ (g It W yY)- Fx)

- oS 12g) = Sl )29k x5 Uy,

y-2= §os15) (X-0)

N-22 8 cos(6) X
\

=8 cos($)X HZ

coslitzy) = Hyy' ¥ | 2xsinlirzy)-y'
cosiezy) = ' (uy + 2xsinlivay))

. s(1%2
=l Uyd 2xsinid2y)

Twplicit Differentahion

- Yake derivative of x ferms normally
- multiply by v when taking the
derivative of y with respect Yo x

cos\+2(2))

@ 10,2): \EUD 2loYsin(1Fzi)
cosls)

= o¥0
\
8 cos(b)

3.Find a formula for the Function Fx) if its slope is given by xsin(x*+1) and the graph of FiX) passes Hvough

“\e PO‘V\* L\QZ).

| We con not agsume 00 is/ \inear
50 we use inikial value vather than
point - slope linear form!

Tnikal \Value Problem
- £00= 3 P10 dx
*solve for ¢ using
initial value

K: +2
Y. Evaluate ;m dx
U- Subshitulion

-identify u and s derivative du

- simply to veceive direct substitution
*solve. for new bounds by plugging in
“he. original bounds into the u-equahion

Bz J xsinlat )| dx
U= x*+\  ldu={2xdx
% du= xdx
’S sinl)" % du
=% § sinlu)ldu

. L

F 2 (-costn) ¥c

2 -7 cosln) +C
|
-7 cos X3 [¥C

U- Substitubion

-identify u and s derivative du

- simply Yo veceive direct substitution
*solve. for new bounds by plugging in
“he. original bounds into the u-equation

‘—-

"

VS -"—zcos(x’n)\-'a cosls) ¥2

2:00)=- 3 cosls) ¥
1% “icoslsbc

S; ey bx 3% (x*$2) dx

r-? ="3[ﬁi U‘n ]‘:
-3l2 Tt Y

Uz X rlox 15 bounds

du=2x% ¥ L)) dx lower W=S L3 [’L( L - 1sy'1) ]
Sdu: L) dx upper Uz )2 = 52 (@ | @]

e w2 S du =3[ 2 125 -@))
=586 " dul sl

s % -'h‘,n u't . = %@-%{5‘




