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Advanced Algebra II Hongrs: Quadratic Regression

Prior to beginning these problems, your calculator must be set up to plot points. In order to do this, you

STATPLOT FL

Make
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need to turn on your STAT PLOT: push

e

sure On is highlighted by pressing @

SAMPLE PROBLEM - Bicycle Production

1950 11
1960 20
1970 36
1994 111
2000 137

LIST.
Push W Select 1to edit. Enter the years in L, and the number of bikes produced in L,. For the years, let x
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=0 be 1900. Push

Clear out any equations that you have in the Y = menu. Before you push graph,
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adjust your window for the data in lists 1 and 2. To do this push Once you have adjusted the window
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push

Does the plot of the points appear to be linear or quadratic?

To calculate the regression equation:

Uit
1. Turn your diagnostic on. Push @ and scroll down to STAT DIAGNOSTICS:

ERTRY S0LVE QUIT:

Get back to the main screen by pressing The diagnostic will help us

pressing

determine if the equation is quadratic or linear. The closer rzis to 1 or -1 the better the fit.

LIST.

2. Next, push @

if your screen looks like this: WITH STAT WIZARDS
HoR: 8y RIIAN

Xlist:Ly-
Yiist:Lz
Freal.ist:
Store RegEQ:
Calculate

for the CALC menu and choose 5 for QuadReg.

Make sure the Xlist fs L, and the Ylist is L,.
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For Store RegEQ: Push

Highlight Calculate and push  ZZE2%*  Write your equation below.




if your screen looks like this: WITHOUT STAT WIZARDS
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Type the following:

-o D@ T

On your screen you should see: QuadReg Ly, L,, Y,

Write your equation below.

EQUATION: \/ﬂ J.0419) 2“3,??%&4){"“% 95. J05] - J.99997 2 ‘//ﬂ?
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Push

YOUR QUADRATIC EQUATION SHOULD APPEARIN Y,.

JABLE FB
Now push

. You should see both your piotted points and the best-fit graph. YAY!!!

A
Sketch your graph below. Be sure to put values on the'x and y axes!
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Questions:

1. Use your calculator to determine how many bikes were produced in 19657 Press

CALCULATE menu then press 1:value. Put in the X-value you want (x=65 in this case) and hit enter.
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2. How many bikes to you predict will be produced in 2035? ;(n 535 5'62{‘ %& (?c’?é § /’va;//!’i&/g
g% SrAPLOTFL
% gl {/&Use your calculator to determine when were 55.82 million bikes produced? Press Put the Y-value
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{%g you want (y=55.82 in this case) into Y,. Press

or the CALCULATE menu then press S:intersect.
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4. When were 127.995 million bikes produced? A=
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. Then Guess? Press . Cg
/

D!STR ERIRYSOLVE:  ENTIY SOLE




5. Review: Calculate the linear regression for the data.

L 07 0 ,

EQUATION: /% 2,502/§{~~* f3i{§§7é r= (O /5< >§§{555’5
/ #

Which equation is the better fit? (circle) LINEAR or {@;\DRATD

YOUR TURN:

1. The table below give the minimum stopping distance (in feet) required to stop a car traveling at the given
speed on dry pavement.

Speed (mi/hr) 10 20 30 40 50 60 70
Stopping Distance 19 42 73 116 173 248 343

a. Set your WINDOW. Change the WINDOW so that X-MAX =100 and Y-MAX = 500. Plot the data points.

b. Find the equation that is the best fit for these points: 1/: 9 5772 l?l X?’” /( 6/7/5/{ - /ﬁ ?f/%lé
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To turn off your STAT PLOT: push . Next choose PLOT 1 and highlight Off then enter.

c. Determine the stopping distance if you are traveling
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d. Sketch your graph. Labelyour axes. A /\
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2. The data in the table represents the amount of water in a draining bathtub and the amount of time since the
plug was pulled.

Amount of Water (L) 384 300 196 7.2

Time (Min) 1 15 2 2.5
9
7~ ety /G
a. Write an equation expressing liters {L} in terms of time (t). if= %g X é; Q@K -+ A/ {7 2

b. How much water was in the tub when you pulled the plug? @//\m‘j 6{7& 2 é‘?%? ¢

S
c. How long did it take the tub to empty? (’;&5‘%«;{&&{%@5 & 26u0) &?, ?5595; /le/!\%/?Wfé S



3. The local discount store charges $6.60 for a flashlight. On the average, 200 Of them are sold each day. A
survey indicates that the sales will decrease by an average of 10 flashlights per day for each 50-cent increase
in price. Find the maximum price that will obtain the maximum income.

a. Solve the problem algebraically. Find the maximum price that will obtain the maximum mcome \
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b. Enter your ORGINAL equation {that is, the equatlon you have BEFORE you complete the square} in your

calculator: (6?5{9 {’t§%’a}f(j§;{;§ ﬁﬁgg

Graph your equation. Sketch the graph BELOW.

Check to see the ma;ecmum price and maximum income are the same as above. k{gg f\f;f@& @/&fi i
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4. A study compared the speed x {in miles per hour) and the average fuel economy y (in miles per gallon) for
cars. The results are shown in the table. Find a quadratic model.

Speed, x 15 20 25 30 35 40 45 50 55 60 65
Fuel Economy,y 22.3 25.5 275 29.0 28.8 30.0 29.9 30.2 304 28.8 27.4
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%ﬁ a. Quadratic Equation: ]/” ~0. 0079 % + 0 ?25 X + /3.754
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b. What is the fuel economy at 85 mi/hr? _ 7/ = 55 /= /g A D g @5 e éf?ﬁ?;f?,
2 ¢. When is the fuel economy 26.8 mlles/gallon? at 24 48 ", A é@j ‘
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5. The table below shows the time it takes to boil a potato whose smallest diameter (that is, whose shortest
distance through the center} is d.

Diameter (mm), d 20 25 30 35 40 45 50
Boiling time (min),t 27 42 61 83 109 138 170

Find the best fit quadratic model for time as a function of diameter.

a. Equation: 'Z% - ﬂ,@é?f/{z% ﬂﬁ/{lf,{}z{lw ﬂéf}fﬁg

2707 A
b. How long will it take to boil a potato with a diameter of 37 mm? %/, ﬂxf SHliifab 6 >
¢. You boil a potato for 192 minutes. What is the diameter of the potato? 534 /9/ 2 i

6. The table shows the distance (in meters) traveled by a baseball hit at various angles. In each case, the initial
speed of the ball off the bat is assumed to be 40 m/sec. Find a quadratic equation that gives the distance d
as a function of the angle A.

Angle (in degrees) 10 15 30 36 42 45 48 54 60
Distance (d) 58.3 79.7 1269 136.6 140.6 140.9 139.3 132.5 1205

Equation: A/f wﬂcﬁngﬁz t g;#ﬁ@ﬁ * /9; ?‘g?

74
What is the distance the ball will travel when hit at an angle of 57 degrees? /A 2 5 ﬁjg i

7 £
What is the distance the ball will travel when hit at an angle of 75 degrees? é 7 5625,2 Y



