Math 180 — Prof. Beydler Packet #5 Page 1 of 5

Derivative Shortcuts
(covers parts of Stewart 3.1, 3.3, 3.5, 3.6, and 3.11)

Remember these derivatives!

These three are so common you’ll soon take them for granted. Here, c is a constant.

i — i — i ny — n-1
™ (©0=0 ™ (ex)=c¢ ™ (x™) = nx
Constant Multiple Sum/Difference Rules Product Rule Quotient Rule

/ I_ gl
(cf)' = cf ft9) =f+g (f9) =fg' +f'g () =%
Psst! Here are the trig derivatives. Notice the functions that start with “c” have negative derivatives.
4 (sinx) = cosx 4 (cosx) = —sinx 4 (tanx) = sec?x
%x %x (flx
a = £ = — 2 — = —
™ (secx) = secxtanx ™ (cotx) cscé x ™ (cscx) cscx cotx

1

Memorize the following three inverse trig derivatives. I'll give you csc™! x, sec™! x, and cot ™! x.

A cin-ly) = L 4 “1,)—_-1_ 4 1, = _1

™ (sin"'x) = — ™ (cos™'x) = — ™ (tan'x) = o

In Calculus, base e is exceptionally excellent!

a4 oxy — ox doxy — ox

‘fix(e)—el %x(a)—a lnf

E(lnx) == (x>0) E(logax) =——

These are called hyperbolic functions. You'll learn more about these in the homework.

d . _ i s i _ 2
™ (sinh x) = cosh x ™ (coshx) = sinhx ™ (tanh x) = sech“ x
Don’t worry about memorizing the following. I'll give them to you on quizzes and tests.

i -1 = -1 i -1 = L i -1 = -1 IZ"
dx (csc™x) = lx|VxZ—1 dx (sec™ x) lx|VxZ—1 dx (cot™ x) 1+x2

d d d

= (cschx) = —cschx cothx & — (sechx) = —sechxtanhx ¥ - (cothx) = —csch?x &
i . -1 _ 1 'ﬁ. i -1 _ 1 'ﬁ, i -1 _ 1

%x (sinh™x) = ml i (cosh™x) = \/xz__ll i (tanh™'x) = 1_1x2
— -1 - — -1 = — — -1 =

ax (5™ %) = — e ax (Sech™ ) = — 7= ax (Oth™ %) = 775
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Ex 1.
Find the following derivatives.

(-15) =

d
E (1196) =

a . mrey _
(") =

£ (%) =

Ex 2.

Find the derivative of y = x3 + gxz —5x + 1.

Ex 3.
Find the derivative of y = 4+/x — %
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Ex 4.
Find the derivative of y = 2 cos x — secx + 3 cot x.

Ex 5.

Find the derivative of f(x) = —3sin™tx + %tan‘1 X.

Ex 6.
Find the derivative of y = 4Inx + ez_x - 5%+ %logz X.

Ex 7.
Find the derivative of f(x) = — cosh x — 7 tanh x.

d

Product Rule: —
dx

(] = ()L [g@] + L [£(0)]g(x)

In other words, (fg)' = fg9' +f'g

Ex 8.
Differentiate y = i(x2 + e%).
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Ex 9.
Find the derivative of y = (x2 + 1)(x3 + 3).

d[f@] _ IWLF@I-f0Llgw)]

Quotient Rule: ax Lol = [g(0)]2

r\ _ af'-fg’
In other words, (g) ="

Ex 10.

2

Differentiate y = ;H.
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The Second Derivative

) = Lpp tten @Y _ A (@
f(x) = ™ [f' ()] also written = o (dx) or
Ex 11.

Find the second derivative of y = 2x* — 5x? + 23x — 10

' =

Note: If s(t) is a position function, then s'(t) is the velocity function, and s (t) is the acceleration

function. Acceleration measures the rate of change of velocity.

The nt" Derivative

To get the third derivative, fourth derivative, fifth derivative, etc., just keep differentiating.

For example, here are the derivatives of f(x) = 4x3 — 2x2 + 5x — 1:

First derivative: f'(x) =12x®> —4x +5
Second derivative:  f"'(x) = 24x — 4

Third derivative: f'""(x) =24

Fourth derivative: ~ f®(x) =0

Fifth derivative: f®x) =0

Ex 12.
Differentiate y = x sin x cos x.



