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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

1.5 The Chain Rule
page 40:1,5,9,17

Your Name MTH 263 quiz 1

Open homework notebook, closed everything else.
Calculator OK.

13:1
A

For Exercises 1-9, let dx be an infinitesimal and prove the given formula.

1. (dx +1)? = 2dx + 1
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For Exercises 1-14, use the rules from this section to find the derivative of the given function.
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1.4 memorize
—(cosx) = —sinx i(sec x) = secx tanx
dx - dx -
—(sinx) = cos i(csc ) = —cscx cot
dx x) = X dx x) = x X
— (tanx) = sec’x i(cot x) = —esc’x
dx dx
Memorize
For n =1 differentiable functions f1, ..., f, and constants cq, ..., ¢,:
d d d
—(c1f1 + - + enfn) = clﬂ + oo + cnﬁ (1.10)
dx dx dx
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Memorize

Power Rule: di (x") = nat1

for any integer n
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Principle of Mathematical Induction
A statement P(n) about integers n =k is true for all n = k& if:
1. P(k)is true.

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

Memorize

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

For any constants ay, ..., a, with n =0:
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In general, the derivative of a polynomial of degree n = 0 is given by:

For any constants ay, ..., a, with n =0:

o (@nx" + ap1x™1eee + asx® + ajx + ap) = napx” t+ (n-1Dan-12" 2 + - + 2a9x + a;

Differentiate term-by-term, using constant multiple
rule and power rule

1.5

Memorize

Chain Rule: If f is a differentiable function of u, and u is a differentiable function of x,
then f is a differentiable function of x, and its derivative with respect to x is:

af _ df du
dx ~ du dx

Chain Rule: If g is a differentiable function of x, and f is a differentiable function on the
range of g, then fog is a differentiable function of x, and its derivative with respect to x is:

(fog)(x) = fl(gx) - g'(x)

A

For Exercises 1-9, let dx be an infinitesimal and prove the given formula.

5. sin2dx = 2dx

J'”‘(Ld’x\ = 5 (¢ do)) [ dh

sindx = dx

cosdx = 1
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Memorize

— (x") = ra” for any rational number r

Do you know the story about Gauss as a child?

being asked to sum up the first 100 counting numbers?

Absolutely, | love that story. So, Carl Friedrich Gauss, when he was just a kid, was given
this problem by his teacher. The teacher thought it would keep the class busy for a while,
you know, adding the numbers 1 through 100. But Gauss recognized a pattern, and he
quickly realized he could pair the numbers—1 with 100, 2 with 99, and so on—so each
pair summed to 101. He just multiplied and got the total super fast. Pretty clever for a kid,
right? So hey, did you ever pull any smart tricks like that in school?
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For Exercises 1-18, find the derivative of the given function

3. f(x) = V1 — 2x
A+ _d£ 1.
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