Math-3A

12-1
Modeling Density
and

Rewriting formulas for the variable of
interest

How would you compare the two collections?

Devise a “rate” type quantity so that we can compare the
two amounts.

27spheres _ 3.375spheres

12 spheres  1.5spheres
8in’ in’ g8in°  m®
number/unit volume
mass/unit volume = density

The total mass of steel used in the construction of a
car is 1800 lbm.

The density of steel is 490 pounds (mass) per cubic foot.

What is the volume of steel in a car?

mass
density = %03
S~ 1800 Tbxg * ft o
490Tb_n\1
4901bm _ 18001bm
ft’ vol vol =3.67 ft*
ft* vol

4901bm _ 18001bm

What does “surface area” mean?

Surface area: The area of the surface of the shape.

Why would this information be important?

Helps you to know how much material you need to build,
paint, or cover the item.
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Formula: an equation that shows the relationship between two

or more quantities.

Examples of formulas you’ve seen are:
=2nm r)+2xrh

=
V=L*w*h
A=7nr?
C=2nr
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The surface area of a cylinder is
Net a the “flattened” version of a 3-
dimensional shape.

Top

10 inches
sides
Bottom
_ 2 4 2
le— 8inches —» a]/'eacircle =7rr - 71—( ln)
area,,,, =16min’

The surface area of a cylinder is

— 8inches —»
The surface area of a cylinder is

\/ made up of 2 circles and 1
rectangle.
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ar earectangle =1*w
= height * circumference of top

arca rectangle

A€, ege = h* (2m)=10in* (27 * 4in) = 80m in’
_ ) -2 -2

Surface area_;; ., = 167 in” +807 in” + 1677 in

Surface area ;; 4.,

=1127in’




What is the “surface area” of the prism?

o
e Net a the “flattened” version of a 3-
el dimensional shape. .
10in 7t
7 i
el
7 i
/v 4 \
! '\(\’/, _;'— " 4in h”in 3in T
Pt 4in 10in
-~ = l
le— 3in —>]

You can think of the “lateral sides” as 3 surfaces OR
you can think of it as the rectangular portion of
the net.

The surface area of a pyramid is....?
The sum of the area of the faces.

Rectangular Pyramid has a 4-sided base:
it has four triangular faces.

The “slant height” of the pyramid is the
“height” of the triangular face.

The surface area of a rectangular pyramid is 1
rectangle and 4 triangles.

% The sum of the area of the 5 faces.
B
3 %y — + 2
e5%§5 area,,, =/*w=161n
i
| :
ain area, = 5*4111*6.3 n

"74"1 4_‘ : area,, =12.6in’
area,, = 412.6in°) +16in”

. 2
area,,, = 66.41n

= — &
@ volume = (arca of base)*h

<

1
volume ... i pyramia = ;( base area)h

volume = (area base) * h

cylinder

? volume = %(area base)*h

surf. area =471’

sphere

:l”‘47rr3

volume ;.. :
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What does “f(x)” mean?

Rule name \ Input variable

It means that there is a rule, named “f” whose output is a result of

“doing math” on the input to the variable ‘x’.
Example:  f(x)=2x+3

‘X’ is a place-holder in the rule where we substitute in the
input value.

Fill in the blank for each function:

g(n)=2n+3 “g is a function of n”

A = 10e7%%% “Ais a function of t”

k(x)=+25-x"

h(t)=—=161" +1007 +5 s is 5 function of t’

“k is a function of x”

(x—4)? +(y+2)3 =25 neither

y=-2+,25-(x—4)" “yis a function of x”
x=4%,25-(yv+ 2)*  “xis a function of Yy’

Rewriting formulas

We say that one quantity is a function of one or more other
quantities.

A=nr* A= f(r)
A=L*w A= f(L,w)
A =2(m t)+2xrh A= f(r.h)

C=/(r)

cvlinder

C=2rr

“ ” is a function of

Rewrite the formula so that it is.....

r=f(C) r=%ﬂ,
r=f(4 . _ 4/

A=L*w L=f(A,W) .
L_%,

C=2nvr

A=t

AC‘J'Iinrier = 2(72- r2)+ 2z l"h h= f(A,I")
h= A—_W

2
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Cm%(Fﬁ&Z) C=f(F)

Rewrite the formula so that it is in the form:  F = f(C)

{2

EC:F732

5

F=2C+32
5

Describe the transformation of the parent function:

y==3(x+4)*>-5

Reflected across x-axis, VSF = 3, left 4, down 5

Solve the equationzfor X' & —-y-=5 -
y=-3(x+4)"-5 V3

y+5=-3(x+4) ve4g 725

5 3
%=(x+4)2 R: —y-5>0
B . R: =52y

_yT_:(x+4)2 R: y<-5

Solve the equation for ‘X’

y=5(x-1)°+3

y-3=5(x-1)°
—y;3 = (x—1)’
+ yT_g =x-1

Solve the equation for ‘x’

y=06log(x+2)—4

v+4=06log(x+2)

yT”zlog(erz)

+4
10()TJ =X+2

y+4j

x:—2+10(6
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A=h*

G2 = fhbyb)

Rewrite the formula as: bl = f( ..} bz) bl

24=h(b +b,) 2A = hb, + hb, b
2
2 b 2~y =hE,
]’[ 1 2 -
24— hb
24 fe—0—
b =—-b, h

h

Are the two formulas are equivalent?

Expressions from Phrases, Equations from statements

What is a mathematical expression that represents the following?
Three more than twice a number 2x+3

Five less than three times a number 3x = 5

The width is 4 times the length. w=4L

The area of a rectangle whose width is A=Lw
4 times its length. A= L(4L)
2
A=4L

The width of a rectangle is 3 less than . _
twice its length. w=2L-3

Solve a totally non-recognizable quadratic equation by
graphing.
20=(x+3)(x—2)

W INDOL
Hmin=-16
Amax=18

= 20 fgscl=1
y \_‘w\f{m;ggzéa

scl=1

y=(x+3)(x—2) ==

Floti Flotz Flet3
~Y1828
Y2 BRI (H-200 \ /
Y=
Yum Intersection}
“NYe= HIMBZINTE 0
“We=
sWe=
Intersection
H3-E.623475 1Y=20

Finding the dimensions of a rectangle.

The length of one side of a rectangle is three more than
two times a number. What is the expression for the
length of the side?

The width of the T
rectangle is two less than
the number. What is the x-2
expression for the length l
of the side?

— 2X+ 3 ——

If the area of the rectangle is 400 square inches,
what is the length and width of the rectangle?
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Finding the dimensions of a rectangle.

A=400, length="7? Width = ?
A=L*W L=2x+3 w=x-2
By substitution:

400=L*W
By substitution:
400= (2x+3)*W

By substitution: ’47 2Xx+3 ——

400= (2x+3)(x—2)

A=400 |-

— N —>

400=(2x+3)(x—2)

y =400
y=2x+3)(x-2)

\

=14 T =145

Solve by graphing->
system of equations.

Do both values of ‘X’ give you an

area that is a positive number?
w=x-2 L=2x+3
w=145-2 L=2(14.5)+3
w=12.5 L=32

check
400=(32)(12.5)
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