Chain, Product, Quotient Rule Recap

Differentiate these.

Chain Rule
y=(3x+4)3 y = sin(2x) y = e?*
y = (3x3+1)3 y = sin(x?) y = e(**)
4 y = % ] ( 1 )
y= y=n(=
4—xt (cosecx) e*

y = /\/} +1 y = sin(cos(tanx)) y = e

Product Rule

y=0GBx+4)(2x - 3) y = x%sinx y = xe*
y = (3x%+4)(2x* + 3) y = sinxcosx y = x3e¥
y =3xV2x y = sinxcosxtanx y = xlnx
y = (g)3 3x y = sin(x?)cos(x?) y = e*“In(x?)

Quotient Rule

_x+1 3x2 _ 2x
y_2x+1 y_sinx y_ex
x*+1 = tanx _ e
T Y P
_ xz x2 e—4x
Y Vx Y= tanx Y= getx
sly +1 _ cotx _In(x?)
y= x—1 y_Zsecx T ex?




Chain, Product, Quotient Rule Recap - Answers

Differentiate these.

Chain Rule
y=(3x+4)3 y = sin(2x) y = e?*
dy _ 2 dy _ @ _ .
i 9(3x +4) i 2cos(2x) Fri 2e
_ 3 3
y=0Bx>+1) y = sin(xz) y = e(xs)
d
d—)yc = 3(3x% + 1)2(9x2) Z_Z  2xc05(x?) d

=27x%2(3x% + 1)?

L 3x26(%)
i 3x“e

1 1 ! ( 1 )
= = — =Inl—
- Y ( 1 ) sinx y ex
Y=g =) cosecx o
x = (sinx) ™! d_y= X e
x
d =
% =—4(4 —x")"? x —4x3 o _ _2’; -
163 a_—co—sismx) X COSX Z
- (4 —x*)? = Gin? cotxcosecx =1
(convince yourself that this is the case)
1
1 2
y= \/9?+1=(x2+1)
R S y= sin(cos(tanx)) y = e€”
2
£=E(X7+1) sz_i .
1 1 = —cos(cos(tanx))sin(tanx)sec?x L petex eX+x
= z X X dx




Product Rule

y=0Bx+4)(2x —3)

d
% = 8x3(3x2 + 4) + 6x(2x* + 3)

= 2x[4x%(3x% + 4) + 3(2x* + 3)]
= 2x[12x* + 16x? + 6x* + 9]

y = sinxcosx

— = cos?x — sin’x
dx

— X
y = x2sinx y==xe
dy dy
A — d — x x
Ix 2(3x+4)+32x—-3) Y o 2cosx + 2xsinx L= xette
=12x—1 dx = (x + 1)e*
y = (Bx% +4)(2x* + 3) y = x3e*

y
— = 3x%e* + x3e*
x

(easy method?)

y .
—— = 2sinxcosx
dx

= x%e*(x + 3)
= 2x[18x* + 16x2 + 9]
y =V3xV2x y = sinxcosxtanx
1 sinx
= (6x2)2 = V6x = sinxcosx X y = xlnx
) Ccosx
d = sin“x d
Z_ V6 AP Inx +1
dx dx

-G

3 2
dy _ (X 1 sy X2
2-(3) Xgipt

_ x3 +xZ§/§
ST A

2 /32
S

y = sin(x?)cos(x?)

d
& 2x[cos?(x?) + sin?(x?)]
dx

y =e* In(x?)

xZ
% = 2% +2xe¥’In (%)




Quotient Rule

y== +1 3x2 2x
dy _2x+1- 2+ 1) dy _ 6xsinx — 3x%cosx dy _2e* —2xe*
dx (2x + 12 @ s " en
_ X p _
T (x+1)? - @(2 - tanx) Toex
x?+1 . sinx
=— = tanx = eX
T y cosx y=——=¢e*xe¥=¢e?
e—x
dy 2x(x*-1)—2x(x* +1) dy cos®x +sin’x
dx (x% —1)? dx cos?x d_y = 2p2%
—4x =1+ sin’x dx
Tz = sec®x
x? x? e—4x
y=—F y = — = (e~* x e~%)
Vx tanx y 4etx 4 i
—8x
= 2 dy _ 2xtanx — x%secx _ €
2xVx — ——= =Y =
dy 2x dx tan?x 4
Lo VX 2x x?
dx x = _——
Vx gcanx tan x)chosx d_y _ —_2
=2Vx - P = ( - 7) dx et
tanx tanxcosx
1
slx+1  (x+1)3
= = 1 cotx  cosx 2
x—1 13 y= =+
(x-1) 2secx  Sinx  coSx In(x?)
COSX COoSX =—
1 1 -2 1 2 1 = X — X
dy AGE-DE+DT -2 - D+ 1 - e
==3 3 sinx 2
&-13 coS*x 2
1 1 — Ze 2 I
C1|(x-1)73 (x+1)3 _ZSiTlx dy_T—er nx
== = 7 ~
3 (x + 1)§ (x — 1)% » , dx Zezlx .
1fx=1)-(x+1) d_y=—4-sm xXcosx — 2cos°x _x~ xlnx
3Tz = dx 4sin?x ex?
(x+1)3(x—1)3 = —xcosx — 2%
-2 1 2tan?x
3 GrD -




Chain, Product, Quotient Rule Recap

Polynomials

Differentiate these.

x+1
= (3x + 4)3 =Bx+4)(2x -3 =
y=0Bx+4) y=( )( ) e
2
y = (3x3 +1)3 y = (3x2 + H)(2x* + 3) y=x2+1
x —_—
4 Ner _x?
y:4_x4 y:V3x 2x y——x
, x\3 5 3lx+1
y= [Vx+1 y=(§)\/§ y = T 1
Trigonometry
2
y = sin(2x) y = x%sinx y = 3.x
sinx
y = sin(x?) y = sinxcosx y = tanx
1 2
y=——>—-— . X
1 y = sinxcosxtanx y =
(cosecx) tanx
cotx
y = sin(cos(tanx)) y = sin(x?)cos(x?) y=5—
Exponentials
2x
_ 2 - _
y=e** y = xe* y=—x
ex
y:e(x) y:x3ex yzeTx
1 e—4x
y=lIn (e_x) y = xinx Y = 1oi
x In(x?
y=el) y = e*in(x?) = (xz )
e




Build It Up Practice

2x
= (2x + 3)7 =2x(4x +5 =
y=( ) y ( ) Y= e
2x2
= (2x% +3)7 =2x%(4x +5 =
y=( ) y ( ) y x5
2x+3
= (2x% + 3x)’ =(2x+3)4x+5 =
y=(2x x) y=( )( ) Y=o
2x% 4 3x
= (2x3 4 3x2)7 =(2x%+3x)(4x +5 =
y=( ) y=( )( ) Y=
-1 —1(4 +5) 1
Y= 2% +3 Y=\ Y= 4x+5
1 VE
= = Vx(4x + 5 -
Y= ox2 + 3x y =Vx(4x +5) Y Vxe+1
1
= sin(2x = sinx cos x =—
y = sinzx) y N
y = sin(2x? + 3) y = sin 2x cos 2x y = Sih X
cos x
in 2
y = cos(2x? + 3) y = sin(2x + 3) cos(4x + 5) y:sm X
COS 2x
—sin< - ) y = (2x+3)(4x + 5) _(2x+3Y
=S\ o+ 3 y_<4x+5)




Build It Up Practice - Answers

y=(2x+3)7,z—i’= y=2x(4x+5),%= y::c’:s,z_z:
y=(@x?+3), 2= y=2x2(4x +5), 2= y=22, &
y = (2x% 4 3x)7, Z—z = y = (2x 4+ 3)(4x + 5), ‘;—z = = i;‘: % =
y = (2x3 + 3x2)7, Z—i’ = y = (2x% + 3x)(4x + 5), Z—z = = Zzi:zx Z_i’ =
3’=2le+3x'z_z= }’=\/§(4X+5),Z—z= :\/f?'%:
y = sin(2x), %= y = sinx cos x, %= y:ﬁ, Z_i’z
y = sin(2x* + 3), Z—z= y = sin 2x cos 2x, Z—z= :z‘;’;’; %:
y = cos(2x? + 3), z—z = y = sin(2x + 3) cos(4x + 5), Z—z = = z;‘;z, Z_i’ =
y = sin (2x1+3), 3—3; = y=2x+3)"(4x +5), Z—z = y = (Z’;i)7, Z_z -




