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Day 8: Modeling Advanced Functions

Warm-Up:

Released Exam Items. Show your work to complete these problems. Do NOT just circle an
answer!

1. The equation s=2+/5x can be used to estimate speed, s, of a car in miles per hour, given ‘
the length in feet, x, of the tire marks it leaves on the ground A car traveling 90 miles per <7 S~ C{ O
hour came to a sudden stop. According to the equation, how long would the Tir'e marks be or'

this car? GO= 5K ,3_~\-°7>k 157y

N 2
A. 355 feet B. 380 feet D. 430 feet C‘—l%) = Gg?‘)

2. Which funcmn is even? ?“E\(Q“ L achons aresymmtnc Q035 = SX
acresS he Y- axis 5 5
A. f(x) (x+2)(>s__2 B. f(x)= x(x+2) % g
Eaé C f(x) (x + 1)(x- 2) 4 D. f(x)=(x-1)(x-1) A 05 A

3. ﬁ mara‘rhon is roughly 26.2 miles long. Which equation could be used to deTer'mme The time,
1, it takes to run a marathon as a function of the average speed, s, of the runner where t is in

hours and s is in miles per hour? distunce = ol ¢ +ime
A 1:2262-2625 B. t1=26.2-5/262 __3(.;, Q= T
C. t=262s D. 1=262/3 ™ S e

Practice Graphing Inverse Variation... Do a table for each branch and completely graph the

function! .
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Notes: Inverse Variation

. . . . k . .
A relationship that can be written in the formy =—, where kis a nonzero constant and x 20, is
b

an inverse variation. The constant kis the constant of variation.

Multiplying both sides of y =— by X gives L{ )Q L
X

K [(‘ Hrrhﬂzﬂf)

. So, the product of x

and y in an inverse variation is

Inverse Variations

WORDS | w~umeers |  ALGEBRA
y varies inversely as x. I y= % I V= %
y is inversely proportional to x. xy=3 Xy = k(k * 0)

There are two methods to determine whether a relationship between data is an inverse

- . : : k .
variation. You can write a function rule in y =— form, or you can check whether xyis a
X

constant for each ordered pair.

Example: Tell whether the relationship is an inverse variation. Explain. If it is aninverse
variation, write the equation.

1 2. 3. Zﬂ( =28
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Examples: Ry,
1. Write and graph the inverse varlaflon in 2. Write and graph the inverse variation in

which y =05 when x = -12. f(O which y =1/2 when x= 10

5 <) |~
35 <) [-aS Wy=0

b \J i
-‘}' \,; ™1 DI (,c,g\)b )U‘(O)M) ‘\}a’*{b -{!:} D&&(‘C‘O0>
3. The inverse variation xy =,350 relates the constant speed xin mi/h to the time y in hours v (a ﬁO)
that it takes to travel 35émiles Determine a reasonable domain and range and then graph
this inverse variation. :

== — —

I I T ] |

. 50 106 156 olcc 3560 300 35&
B congtant ?\f& (™i/ned

4, The verse vamahon xy = 100 represents the relationship between the pr'essur‘e in

atmospheres (atm) and the volume yin mm *of a certain gas. Determine a reasonable domain

and range and then graph this inverse variation. ~
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Product Rule for Inverse Variation J

If (x4, ¥q) and (x,, ¥;) are solutions of an_inverse variation, then x,y, = X, ¥,.
ST ——

%RQNEM\Q‘Q( ?\\j:K so XY, and )\aja:]‘-

N ‘2, " Fon \
5. Letx;=5,x2=3,andy.= 10, Let yst. Find y;. YR e o e ,;\)DS’B‘}U‘\'\[B
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"o 6. Let x;=2,3:= -6, Cl%d xz= -4, Lety vary inversely inversely as x. Find y..
@" B A N IS E
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7. Boyle's law states that the pressure of a quantity of qas x varies inversely as the volume of

’-M( the gas y. The voan&de a container is. 400 in® and the pressure |s 25 p5| What is
-’\(}?"f‘\ the pressur'e when the volume is compressed to 1 5 in“? L\7T

verd MY T s Y 9 *
w0 (400)(as)= 1950%)
73 \ 35 135S

x\~/ 8. Onabalanced lever, weiyghT varies
A & ) inversely as the distance from the

Examples:

() (OSEURQ wher
vowne § !aSm

™)

ov 7 fulerum to the weight. The diagram (. ®
r ,\(\7\ ) shows a balanced lever. How much does
,J the child weigh? 32

U 55

Notes: Joint Variation

Joint Variation

= Occurs when 1 quantity varies directly as the DO C{U C"\. of 2 or
more other quantities. !
: Farm,__ 2= YA , x20,2z2 0
\ y e )(
% H’N‘\ ‘ Ex:_The area of a trapezoid varies jointly as the height h and ’rh'c_a__s_l.l_m_ﬁi_’rs_g;s_es__b@d
J‘/v o bz Find the equation of joint variation if A =48 in, h= 8 in, b, = bin, and bz 7 in.
o
? % ‘L W Mﬁ\‘f\(;' - X - 4 A= L(3X|a> i
wﬂ‘i % V) .b(: =W (b, Abs) Ag = HE)
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S“ 2 4g=H(F) (511 W %

(f\ =Ya
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Write an equation for the following...
+ vy varies directly with x and - EX .
inversely with z°. }j

S .
y varies directly with x° and \j - Fﬁ
inversely with z, %

y varies inversely with x°. z varies jointly with x* andy. o ‘L)\‘)\B

-
+ yvaries inversely with x and z.
)&3 t = F
tj b Sy
Practice: Tell whether x and y show direct variation, inverse variation, or neither.
1
1.)xy =1 2)2x+y=4 3) =12 4)y=2=
)Xy A ) 2x+y ) )y =-,
Towese & / L nea’_ _ vy
\\\QQ o= Write the function that models each relationship. : e
5.z varies jointly with X “and y y. When x = 6. z varies directly with x and inversely 1\04—5““
7 and andy =222 26 2.7: 28 d equ == with the cube of y. When x=8andy= | X°©
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Word Problems:

1. The speed of the current in a whirlpool varies inversely with the distance from the
whirlpool's center. The Lofoten Maelstrom is a whirlpool located off the coast of Norway. At a
distance of 3000 meters from the center, the speed of the current is about 0.1 meters per
second.

a. Find the equation for this scenario. b. What's the speed of the whirlpool when
S: | & = ed 5_\9\m}_1\e’r§_jrom the center?
3 4= isyENce <300 $vd4=50 =300 [s5= (b mekess
3000

2. Inbuilding a brick wall, the amount of time it takes to complete the wall varies directly with

the number of bricks in the wall and v Wwﬁh the number of brlckiavers that are

working together. A wall containing 1200 bricks, using 3 bricklayers, takes 18 hours to to build.

How long would it take to build a wall of 4500 bricks if 5 bricklayers worked on it? O\\'ﬁ%{(&g&:@*\

® +2 Lo tthme
$wé > b= A ek S
o,c\'&a:'u‘w\ ¢ i Qeop\ﬁ
W‘%_,r Ig = Y\____ﬁaooﬁ K= .045
St 3 !

£= 045(450)




