LECT. 4 : THE DERIVATIVE

0.6 Continuity

Def : a fun. f(x) is said to be continuous at a if it satisfy
1) f(x)is defined at a
2) lim, _, ,f(x) exist

3) limy ., o f(x) =f(a)

2x+3 x<4

T+ x>4

1) f(4 )=2(4)+3=11 defineat4

2)limy, 4+ f) = limy, L4 7+ =11 exist
xli_r)rl4_f(x) = xliln4(2x +3)=11

3)limy L, f(x) =f(4) =11

continuous at x = 4

Ex: is the fun. f(x)= {

~ [ is continuous at x = 4

Ex: where is the function f(x) :x2_25;9+6 continuous.
X*-5x+6=0
(x-2)(x-3)=0
x=2 and x=3

f(x) is continuous at every where except x = 2 and x = 3
or the points of discontinuity at x =2 and x = 3

= find the value of k that make the function.

_kx? x <2
f)= { 2x +k  x>2
xlignzf (x) = f(2)

lim 2x+k = k(22)
X - 2

continuous at x =2

4

4+k =4k — 3k=4 —>k:3
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Ex: find lhnxqm[cos(nz
x“+3

y mx? +1
im |cos
X > oo x%+3

x sinx
x—0 1- cosx
X Sinx 1+ cosx

im *
x-01—cosx 1+ cosx
xsinx(1+cosx)

Ex: find lim

= lim
s 1-cos?x
x sirfx (1+cosx) I x (1+cosx) _ lm (1+cosx) 2

= lim = . =
x=0 sinZx x=0 " sinx lin(1)5m X/,
X—=

Chapter 1

1.1 Differentiation

Def.. Let y= f(x) be a function, then the derivative of f with respect to x is

defined by 2~ = y = lim,,_, L2

Ex: use definition of derivative to find the derivative of f(x) = x°

f(x+h)—f(x)
h
(x+h)%-x2
h
x%+2xh+h?-x?

h
h(2x+h)

ay , :
— =vy =l]im
dx y h—0

=limy,_,

=limy_,

= limh_,o = limh_>0 2x + h =2x

Theorem: if f and g are differentiable functions at x and k is constant then:
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L (k)=0

Cm U@ g = (@) £ (90)

L (F0.9(0) = F@L 900+ 900 L F(x)
- = (kf () = k= f(x)

d d
d (f(x) 9z f ()= f (X).z9 (X). :
: E(ﬁ) = P provided g(x) # 0

i n — n-—1
6. dx(x) =nx

Higher Derivatives:

If f is differentiable function at x then the higher derivatives define:

dZ
() ="2
d3
£ ="
d4-
FOG) =55
: — (*1 7 _ +2) find &
Ex: Let y = () (227 — x?) find 2.
) (14x° — 2x) + (2x7 — x?)

2(2x7—x2)
(x+1)2

(x+1).1-(x—1).1
(x+1)2

x-1

x+1

x-1 6 _

x+1) (14%° — 2x) +

i[MOJJf‘

dit 2- 1,
1 d

= —— [, + 2]
2-4, dA

Ex: Find ]

[4, +645]

R
2- 1

(] 0

2 2
Ex: Find 22 = =2 (1) where y = 6x° — 42
x=
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Y _ 30x* — 8x

— =112

ay
dx
2y 3
) = 120x3 — 8
X
y
Zlx=1

d

d
dZ
dx

Ex: Find an equation for the line that is tangentto y = (1 — x)(1 + x)
at the point where x=2.
y=1-x)(1+x)=1-x?
y=—-2x — Sslope=m=y(2)=-4
y2)=1-(2)*=-3 - (x,y1)=(2,-3)
The equation of the lineis  (y — y1) = m(x — x4)
y—(=3)=(Hx—-2)

=-4xX+5

Derivatives of Trigonometric Functions:

d c du
. —(sinu) =cosu —
dx dx
d . d
. —(cosu) = —sinu —
dx dx
d d
. — (tanu) = sec?u —
dx dx

d d
. —(cotu) = —csc’u —
dx dx

d du
. —(secu) = secutanu —
dx dx

d du
. —(cscu) = —cscu cotu —
dx dx

sinx secx

Ex: Find f(x) if f(x) = 1+xtanx

z (1+xtanx) (sinx. secxtanx+secx.cosx)—(sinxsecx)(x.sec’?x+tanx.1)

f(x) - (1+x tan x)?2
The Chain rule:
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. - dy _dy du
1. Ify =f(u) and u = g(x) thena =

or D = fg(x)dx)

dx

dy/dt

— — ay _
2. Ify=1(t)and x = g(t) then o= axac

Ex: Lety=u'® and u=x*+7x+1 , Find % in two ways.

dy _dy du

dx  du "dx

dy _ 9 2

Y _ (10w Bx2+7)

dx

2= 10 (3 +7x +1)°]. (3% +7)

%

2. y=(+7x +1)*° - % =[10 (x3 +7x +1)°].(Bx% + 7)

‘Let y=t’and x=5t+2 Find %

d dx d dy/dt
Z=2t, Z=5 > X=X =
dt dt dx dx/dt

Implicit Differentiation:

Ex: Find % if 5y%+siny=x?
lOyZ—z +cosy3—z=2x

dy _
(10 y + cos y) E = 2X
EX._ 2xX

dx (10y + cosy)

Ex: find :—Z if a2w?+b21°=1 where a . b are constants.

202w P 4op2 =0 o _P4
dA dA a?w




