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Area Formula



® Area formula: % xaXh
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Area Formula: Rectangle

width Area =[ew

length

e Area formula: length x width
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Area Formula: Trapezoid

b,

Ih
I

b

b,

® Area formula: (blzﬂ X h

® Or separate into two triangles and one rectangle
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Basic Algebra Review: properties

Associative properties:
® additive: a+ (b+c¢) =(a+b)+c
® multiplicative: a (bc) = (ab)c

Commutative properties:
® additive: a+b=0b+a
® multiplicative: ab = ba

Distributive properties: a (b + ¢) = ab+ ac

L4 Properties fOI’ exponents:
_ xz4y. a® __ —1
® aJ a’ J F e = at™ Y
° — 4ThT. (G a”
(ab)” = a”b"; (b)

=
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Basic Algebra Review: properties (Cont.)
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® Properties for fractions:

° a(lz):ﬂ)
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c __ ad+tbe
d~—  bd
c _ ad—bc
d~  bd
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a+b=c = a=c—-b

a—b=c — a=c+b
ab=c = a=g
7=c = a=bc
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Introductory Example

® Function: how y is gotten from z, written as y = f (z).
® Eg,y=23x+2: if x =3, then 3 times 3 and plus 2 will get
y = 11.
e Differentiation: how the value of y changes when the value of
x changes.
® Eg,y=3x+2,

Table 1: Table for how the value of x affects the value of y

zx 1 2 3 4 5
y o5 & 11 14 17
Notice Az =1 = Ay=3 = % = 3, change to

differentiation notation, % =3

e Tips: y = 32> + 92 + 2, look at terms with z,
dy = 3 x 2z (dz) + 9 (dz) = % =62 +9
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Notation and Convention

® Function is a mapping from argument to outcome:
® y = f(x): f describes a mapping from argument x to

outcome y
e Differentiation: given mapping f, how much y would change
(dy) if x change a fixed amoung (dx)
® First derivative: y = f (z) = % or f'(x)
® the “change” itself
® Example: y = 2% — % = az®!
® Partial derivative: y = f (z,2) = %
® Example:
y=1z%1"" = gg = ar® 121~ O‘,gg =(1-a)z*2z™®
e Second derivative: y = f (z) = W or f""(x)

® the speed of “change”

® Example: y=2% = f—f =a(a—1)zv7?2 8/12
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Production

Basic Algebra Review
0000

Kg of grain produced (thousands)

0
=]
=]

o
~
o]

N
[l
o

N
N
o]

Average Production of Labor ( PL):
y=f(x) = APL=1% ( )

The farmers’ production function:
This shows how the number of
farmers working the land
translates into grain harvested.

A

At A the average product of labour is 500,000/800 =
625 kg of grain per farmer.

458 kg of grain per farmer.

Slope = 732,000/1,600 = 458

‘ At B the average product of labour is 732,000/1,600 =

400 800 1,200 1,600 2,000 2,400
Number of farmers

Calculus
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Final exam mark
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Marginal Production of Labor (MPL):

df (x
y=f@)=$ﬂﬂng%:%%

Hours of study per day

L — —T
01 2 3 456 7 8 9 10111213 1415 16 1.

— T T
718 19 20 21 22 23 24
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Concave / Convex and Diminishing MPL

o - Production function

o
"/ ® Concave v.s. Convex: Is production
B . . . function looks like a “cave”?
. " ® Concave function: whenever study
“4\‘ hour increases by 1 unit, the speed of
gi. \ increase in grade point is decreasing.
£ \ N ® — decreasing MPL

Study hours, h
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Application of Differentiation: Elasticity

Definition (The “A” Elasticity of “B”)

_%AB
%AA

Definition (The price elasticity of quantity demanded)

percentage change in quantity demanded when price changes by

percentage change in “B"” when “A” changes by 1%, i.e.,

1%, i.e., — g2
® Calculate percentage: % x 100%

® Expand the %A part: NAQ = %
e Use differentiation notation: %AQ = AQ _ dQ

Q T Q
® Rewrite Def of elasticity: —Zﬁﬁg = —%/% = —53—62
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Technological Progress Example: Numerically calculating 7

—The Discovery That Transformed Pi by
Veritasium
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https://www.youtube.com/watch?v=gMlf1ELvRzc
https://www.youtube.com/channel/UCHnyfMqiRRG1u-2MsSQLbXA
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