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

6. cos2dx = 1 /M)L:O
c/(vbld“:z(wo- d\/&>
W(W@;O\(/@@vb

Lt o =0 7
00*(0@) = 0 C/{qub

I 4 ahc%l

o Frin ’\'hcmv alwtm
DJL/F Yoo ,)v\co\/ %Vﬂmeo}mmT;(fh P
4 Tlax +hy)= a Th) b T(7)

Fiv any C/OL\J/MV\)K/ mjjo

Cot (2 dy, éa%L”foc:“’“md% L
)i

= Ik — /O"V)L

7z l_,o



CL U nlx — |

-

G (2 dhy - o [ robn)
= Lo ) o d) L1 ) 1)
= )0 = ) ()

= |

13. Show that < (cos 2x) = —2sin 2x. (Hint: Use Exercises 5 and 6.)
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Memorize

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

d _df dg
Sum Rule: dx(f+g) = e + T

, d _df dg
Difference Rule: T (f-g) = i

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

d _df dg
Sum Rule: E(f+g) = + -
Difference Rule: %(f— g) = Z_Z = %
. d df
Constant Multiple Rule: —(¢f) = ¢-— for any constant ¢
dx dx
d dg df
P l M —_— . — - —_— o ——
roduct Rule o (f-9=f - +g =
A r. de
Quotient Rule: L (i) = M
dx \g g
Sum Rule: (f+g)(x) = f'(x) + g'(x)

Difference Rule:

(f-9'®) = fl(x) - g'k)

Constant Multiple Rule: (cf)(x) = ¢-f'(x) for any constant ¢
Product Rule: (f-g)(x) = f(x)-g'(x) + g(x)-f'(x)
/ gl _ ol
Quotient Tale: (ﬁ) ) = gx)-f'(x) — f(x)-g'(x)
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Derivation of product rule
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d(f-g) = (f-g)x+dx) — (f-g)x)
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Memorize (or be able to derive them quickly)

d
—(secx) = secx tanx

i(cos x) = —sinx

dx dx
%(sinx) = Ccos X %(cscx) = —cscx cotx
d _ ) i a2
a(tan x) = sec’x T (cotx) = —csc”x
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For n =1 differentiable functions f1, ..., f, and constants ¢y, ..., ¢,

d d g
—(1ft + - + eafa) = c1£ = o o c,,g (1.10)

%< 3 Sthx & Lf Wﬁc)

J (3%%) + j«(‘f Wa‘%)
g iy
() 1 (e

TBQU/O\WVHJJhy

~

=3

%(Ssmy) - 3%(@.@)5}%@

poaduid ket %{Jmﬂ() 4 Zj)hw;ﬁ;(g)

3 wary )((1|\3(j<d>
Z 3 ey

d
Power Rule: o ] = nx"! for any integer n
X



Mathematical induction
This is a technique to prove formulas or
propositions that depend on integers.
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