Chain, Product, Quotient Rule Recap

Differentiate these.

Chain Rule
y=(Bx+4)>° y = sin(2x) y=e**
y = (3x3+1)3 y = sin(x?) y = e(*’)
e T y=in(z3)
4—x (cosecx) er
y = /\/} +1 y = sin(cos(tanx)) y = e(e”

Product Rule

y=0Bx+4)(2x—3) y = x%sinx y = xe*
y = (3x?+4)(2x* + 3) y = sinxcosx y = x3e*
y =V3xV2x Yy = sinxcosxtanx y = xlnx
X 3 3 . 2 2 2
y = (§) 3x y = sin(x?)cos(x?) y = e* In(x?)
Quotient Rule
_x+1 3x? _2x
YT a1 Y= sinx P
x%+1 _y e
_ xz x2 e—4-x
Y Vx Y= tanx Y= gex
sl +1 _ cotx _n(x?)
Y= x—1 y_Zsecx Y= e x>




Chain, Product, Quotient Rule Recap - Answers

Differentiate these.

Chain Rule
y=(3x+4)3 y = sin(2x) y =e?*
dy dy dy -
o 9(3x + 4)? Frie 2cos(2x) Fri 2e
— 3 3
y= Bx°+1) y = Sin(xz) y = e(x3)
dy_ 3 2 2
E—3(3x +1)%(9x?) d

d
&_ 2xcos(x?)

A _ o2 (x3)
I 3x°e

=27x2(3x3 + 1)2 dx
1 1 ] ( 1 )
= = — =n\—
et y ( 1 ) sinx y eXx
y= 2 7 =44 —x%)” cosecx o1
x = (sinx)™! [
dy dx 1
X
2 = —4(4 — x*)"2 x —4x3 dy _ %
dx 22— _(sinx)"2 =—e*Xe
Llox® dx (sinx)™2 X cosx )
= 2 —oosx cotxcosecx =1
(4 —x% (sinx)?

(convince yourself that this is the case)

y = sin(cos(tanx))

dx

d
& —cos(cos(tanx))sin(tanx)seczx




Product Rule

y=0Bx+4)(2x—3)

y = x%sinx

o 8x3(3x2 +4) + 6x(2x* + 3)

Yy = SIinxcosx

y = xe*
dy dy
= — d — x x
dx 2(3x+4)+3(2x—-3) @y _ x2cosx 4 2xsinx p xe* +e
=12x—1 dx = (x + 1)e*
y = (3x? + 4)(2x* + 3) y = x3e*
dy

(easy method?)

y )
—— = 2sinxcosx
dx

dy = 3x2%e* + x3e*
= 2x[4x2(3x2+4)+3(2x4+3)] d_= COSZX—SinZX =xzex(x+3)
= 2x[12x* + 16x% + 6x* + 9] X
= 2x[18x* + 16x? + 9]
y =V3xV2x Yy = sinxcosxtanx
1 sinx
= (6x2)2 =/6x = SInXxcosx X —— y = xlnx
X coSx
= sin“x d
d_y =6 acd =lnx+1
dx dx

x? (2,
—3<T+ﬁ)

X 3
y= (g) Vx
P 2 2 2
o A 1 y = sin(x*)cos(x*) y = e* In(x?)
- e
- x +x2\/'3? —y=2x[cosz(x2)+sin2(x2)]
9Yx 3 x

XZ
% = 2% +2xe<’In (x?)




Quotient Rule

~ 3 [YGrnra -1

x+1 3x2 2x
Y=o —= = — =
dy 2x+1-2(x+1) dy 6xsinx — 3x%cosx dy 2e* —2xe”
dx (2x + 1)2 o ey e— y
) dx . sin xx C2-%x
T (2x+1)2 B ﬁ( B tanx) e*
x2+1 . sinx
y=—=—7 y =tanx = — e*
x4 —1 cosx y:Tx:exXex:er
e
dy 2x(x*-1)—-2x(x*+1) dy cos’x +sin’x
dx ~ (x2—1)? dx ~ cos?x dy 92
—4x =1+ sin’x ax
T -1z = sec’x
x? y = x? e—4x
y == = _ — —(e~4 x p—4x
Vx tanx y 4otx 4 ( . )
—8x
X2 dy 2xtanx — x%secx e
2xvx — = - taix =
d dx tan?x
dy Vo Ly 4
dx x = _——
N tanx tan?xcosx dy -2
_ _yx X X ==
=2Vx 2 =—( —7) dx e®
tanx tanxcosx
1
slx+1  (x+1)3
= = 1 cotx  cosx 2
(x—1) 2secx  sinx__ cosx In(x?)
COSX coSsx =—"
1 1 | 2 1 = [ x
Z_y:§(x—1)3(x+l)3—§§x—l) 3(x +1)3 sinx 2 e
’ G- cos®x 2o ]
73 3 = — 2xe* Inx?
1[(x—1)3 (x+1)3 . dy X
=37 =" Z 2sinx Tt
3 2 4 X e
(s (em 17 d 4sin? 2cos® 2_ 2xInx?
=1 = @+1) dy _ —4sin xco.sx cos3x _
= 3= = dx 4smi}lgsx ex?
(x+1)3(x—1)3 = —xCOSX — ——n
-2 1 2tan?x




Polynomials

Chain, Product, Quotient Rule Recap

Differentiate these.

x+1
= (3x +4)3 =(Bx+4)(2x -3 =
y=( ) y=( )( ) Y=o
2
y = (3x% +1)° y = (3x2 + 4)(2x* + 3) y:x2+1
x —_—
: Nerdors -
y - 4_ _ x4 y - X X y = \/E
x\3 , 3lx +1
y=JVx+1 y‘(§)‘/§ Y= x—1
Trigonometry
2
y = sin(2x) y = x%sinx y = 3L
sinx
y = sin(x?) Yy = sinxcosx y = tanx
1 2
y=—7-= . X
1 y = sinxcosxtanx y =
(cosecx) tanx
cotx
y = sin(cos(tanx)) y = sin(x?)cos(x?) y =
2secx
Exponentials
2x
_ .2 — ppX _
y=e* y = xe Y=
ex
y = et y = xe* V==
1 o—4x
y=lIn (e_x) y = xlnx S:
x In(x?
y = e y =< In(x?) y = )
e




Build It Up Practice

2x
= (2x + 3)’ =2x(4x +5 =
y=(2x+3) y ( ) Y=o
2x?
= (2x2 +3)7 =2x%(4x+5 =
y=( ) y ( ) Y= mTE
2x + 3
= (2x% + 3x)” =2x+3)(4x+5 =
y=( ) y=( )( ) Y=
2x% + 3x
= (2x3 + 3x?)7 = (2x*>+3x)(4x +5 =
y=( ) y=( )( ) Y= i
__! —1(4 +5) __ 1
Y= +3 M Y T ax+5
. Jx
= = Vx(4x +5 =
Y 2x2% + 3x y = Vx4 ) Y x+1
1
y = sin(2x) y = sinxcosx y =
Vxevx +1
y = sin(2x? + 3) y = sin 2x cos 2x y = S X
cosXx
in 2
y = cos(2x% + 3) y = sin(2x + 3) cos(4x + 5) yzsm X
cos2x
1 2x + 3\’
= si = (2x+3)7(4x + 5 :( )




Build It Up Practice - Answers

y=(@x+3), L= y=2x(4x+5), 2= y=2, 2
y=(x*+3), 2= y=2x2(4x+5), 2= y=2 o
y = (2x? + 3x)7, Z—z= y=Q2x+3)(4x +5), Z—z= =ii:z, %:
y= (2% +3x%)7, L= y=(2x?+3x)(4x +5), 2= — 2;‘;:? o _
y=2x1+3’ %: y=§(4x+5), %: y=4x1+5, %=
y=2x21+3x,3—z= y=\/§(4x+5),3—z= y:%,%=
y = sin(2x), 3—2:= y = sinx cos x, %: y:ﬁM’ %’:

y = sin(2x* + 3), Z—z = y = sin 2x cos 2x, % = = s::;l Z_i’ =
y = cos(2x” + 3), Z—z = y = sin(2x + 3) cos(4x + 5), Z—z = = ::;2’; % =

, 1 dy
= Sin —_— =
Y (2x+3)' dx

y=2x+3)7(4x+5), % =

_ (2x+3)7
y= 4x+5/) ’

dy
dx




Three of Each

y = (2x3 — 7)* y = @Bx+1D(V3xr+1) fx) = Sxx— -
PR DU N — e
y = In[sin(2x> — 7)] f(x) = sin(3x)cos(3x) y = SinSx

tanb5x




Three of Each - Answers

y = (2x3 — 7)* y = @Bx+1D(V3xr+1) fx) = Sxx— -
PR DU N — e
y = In[sin(2x> — 7)] f(x) = sin(3x)cos(3x) y = SinSx

tanb5x




