CONTINUITY &DIFFERENTIABILITY-
MODULE 3

RECAP
DIFFERENTIATE THE FOLLOWING

1) y=x"sinx

dy _ nd . 4 oon
1) =X dx(smx) +sinx — (xl)
— n—

2) y =(ax+b)(cx+d)
= xcosx+ sinx. nx
dy SINX-=(x™)-x"-L(sinx)
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3)y=—
Y St 3) dx sin2x
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e* p sin?x
5) y =5x%+8x3-7x2+10x-2 5) =% = 5.4x3 + 8. 3x%- 7.2x* + 10
= 20x3+24x%-14x+10
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—(f(ax+b) = f (ax+b)

e 2c0Ss (2x+6)

Find & * 7.7
. ax , 1 (-5)
1)Y = sin(2x+6) ~5x+1

2)Y = g 7%~9 : sec(%x-?») tan(%x—3) (%)

3) Y =log (-5x+1)
4)Y = sec(%x-?))




)| = nren)" o

Y=+/x2 +5x+7

-1
245x+7)2(2x+5)

— (42 5
Y=(x*+7x + tanx) 3—} 5 (x% + 7x + tanx)*(2x+7+sec?x)
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% Y=sin’(3x* + 2)

y= |og(x+\/x2 + 1)
y=2.log(x + /x% + 1)

2 — 5, sin*(3x2 + 2).C0S (3x2 + 2) . 6X

dx—

dy 1 1
N 2= 2. 1+ X2X
< Y — COSS (ex) dx X+1/x2+1( 2 x2+1 )
" -y 1 (\/x2+1+x)
—= = 3. cos?(e*). (- sin(e¥). (e%) - x+Vx2+1 VaxZ+1
1 2




P A
.Y =[log (X+ \/xz i 1)]2 POWER,

FUNCTION,
dy

1 1 ANGLE
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dx ( g( ) x+Jx2+1( Ve

VxZ+1+x

1
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x+V/x24+1 x24+1 1, sinx —= sinx
V =E( ) 2. e .COSX
2(1og(x+Vx%+1)

= L Vesinx cosx
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Find the derivative of y = (2x + 1)°(x3-x+1)*4

Chain rule
with product r

B a1 PR kT (A — lj*ifzx + T
A= e 5 XX

. o .
= (2x 4+ e dix —x4+1) —(x —x4+DNH+ (2" —x+ 1 =522 4+D" —(2x+1)
e Ix

=A2x 4+ —x 1Y 3T D +S5x —x+ DN Ex e
=2 2x 4+ x = DI 2 2x #1035 =T +5(x" = x+17]
=22x+0" =z — x+ D [(dx+ 203z — 1+ 52— Sx+1]

= 2 Z2x+D0%(x  — x4+ O [12x  —dx+6x" —24+5x —Sx+5]
= ZZx+D0" (2" — x4+ 07172 4627 — I+



2x—5)% Chain rule with
Y= ﬁ
x —

Find the derivative of y = (2x — 5)*(8x* — 5)—°

Solution

We need to use the product rule and the chain rule:

y' = 4(2x — 5)°(2)(8x* — 5} % + (2x — 5)*(—3)(8x" — 5)%(16x)
The rest is a bit of algebra, useful if you wanted to solve the
equation y' = O:

r

y' = 8(2x — 5)°(8x" — 5)* [(8x" — 5) — 6x(2x — 5)]
=@2%—5) (B —5) " (4 £330 —5)
=—8(2x — 5 (B8x*—5)"" (4x — 30x+ 5)



WHAT IS CHAIN RULE

y=f[g(x)]
lett=g(x) theny=f(t) :2=f(®and > =g'®
dy dy dt

= e fO.g0=fEx).9®

y =1 [g(h(x))]
let t=h(x) , and then y = f(g(t)) :let u= g(t) then y = f(u)

Y= 2xTx T =fW).g®.F®=f(gh®). g mX). h'®

EXAMPLE:Y = sin®(3x2 + 2)
t=3x2+2;u=sint:y=u’
dy

—= =5, sin*(3x% + 2).C0S (3x* + 2) . 6X

dx




HOME WORK

» 1)log(x?).sin(+/x)
il * 2) log(logx).tanx
derivative . 3) Sian.esecx

- 4) sin*(V/x)

* 5) eS"* (5 + tanx)




