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1.3 The Derivatives: Infinitesimal Approach
page 30: 1, 5,6, 13

1.4 Derivatives of Sums, Products and Quotients
page 36: 1, 5,11, 13

1.3: 6
A

For Exercises 1-9, let dx be an infinitesimal and prove the given formula.
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1.3:13
13. Show that % (cos 2x) = —2sin 2x. (Hint: Use Exercises 5 and 6.)

5. sin2dx = 2dx
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6. cos2dx =1
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1.4
Memorize

Rules for Derivatives: Suppose that f and g are differentiable functions of x. Then:

d df dg
le: — = — + —=
Sum Rule T (f+g) T + T
g d df dg
Diff Rule: —(f-g) = — — -
ifference Rule: —— (f -2 ax  dx
ar

Constant Multiple Rule: di (cf) =c- for any constant ¢
x

dx

Product Rule: i(f'g) = f'd—g + g ﬁ
dx dx

“dx

Jdf _ . dg
Quotient Rule: g (i) = M

dx \g g2
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d -4 =
Quotient Rule: — (—) = ‘

dx

Product rule: standard derivation.
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Memorize (or be able to derive)
“d . d
\/ —(cosx) = —sinx —(secx) = secx tanx
dx dx
d
J i(sinx) = cosx —(escx) = —cscx cotx
dx dx
d d
E(tan x) = sec’x a(cot x) = —csclx
We can use the first two to derive the other four.
Memorize
For n =1 differentiable functions f1, ..., f» and constants cq, ..., ¢p:
d df df
o (e1fs + e+ enfa) = e1—s + o+ e
Memorize

d
Power Rule: = (x") = nx™! for any integer n
x
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Memorize

In general, the derivative of a polynomial of degree n =0 is given by:

For any constants ao, ..., a, with n =0:
y

d n n—1 2 n—1 n—2

= (anx™ + ap-12"""+ + agx® + a1x + ag) = nad" T+ (R-Dap_12" 7+ + 2a9x + ay
x
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Principle of Mathematical Induction
A statement P(n) about integers n =k is true for all n = % if:
1. P(k)is true.

Supplied

2. If P(n) is true for some integer n = k then P(n +1) is true.
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Geometric check

ﬂ(x)=2x+1




