Please let your instructor know if you find some kind of typographical error in this document.

MATH 1101/24
Practice Test #2
Fall 2009

Instructions: In most of the following questions, if you simg@gswer with a number or an algebraic
expression, that will be insufficient and pointdlwe deducted. As has been told to you in class:

A number without any words to describe its meamsndor the most part, meaningless and worthless!
Better yet, you should put the words into compgstetences that appropriately communicate the full
meaning of an answer. Write neatly in an organmp@dner. You must show the calculations that stppo
your answers; drawing and labeling a picture cahddpful.

1. (6) You are standing at the center of a cacalrcus tent, where the height is 26 feet. Topesof
the tent’s roof is -0.6. If you walk 10 feet stiai toward the outer wall of the tent and stop, tnogh is
the roof of the tent at that spot?

The slope of -0.6 means that the height decreas@slieet for every foot away from the center you
walk. Thus, walking 10 feet away from the centeams that the roof’s height decreases by 10*0.6 =|6
feet. So at this point, the roof is z— 6 = 20 feet tall

2. (6) To conform with the requirements of the &ioans with Disabilities Act (ADA), a building
which has steps up to its front door (the landamf of the building is perfectly flat) also hasteaight
ramp that permits easy access to the buildinghfose confined to wheelchairs. The slope of the
wheelchair ramp is 1/12. If the steps up to tbatidoor are 2 feet high, how far away from thddng
is the start of the ramp?

A slope of 1/12 means that the ramp increases tliideeight for every 12 feet of horizontal
span. So, in order to rise 2 feet to reach theotdpe steps, it must start 2 * 12 = 24 feet away
from the building.

3. (6) Suppose théis a linear function such thfB) = 5 and(7) = -4. Find the equation féfin slope-
intercept form).

The information give says that the line goes thiotig two points referred to by the two order pairs
(3, 5) and (7, -4).

Calculate the slope (“rise over run”)774;35 = _79 . S0, using the point-slope form of the equatmmn f

a straight line, writey =5 = _79 (x=3). In slope-intercept form, this becomgs= _79 X+ g :
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4. (8) One rule of thumb that relates weightéaht for adult males says that a man who is 1 tatiar
than another is expected to be heavier by 5 pouAdsther rule of thumb says that a man who is 70
inches tall should weight 170 pounds. On the baisikese two rules of thumb, state a formula that
expresses weight as a linear function of heigteé.s@re to identify the meaning of the letters yse.u

Since the function is linear, notice that the slajmeks out to be 5 pounds per inch of height.
Letting W stand the weight and H stand for the hieig slope of 5 means that the function
works out to be W = 5H + b. Using the second aflthumb (that says “when H = 70 then W
170”), the formula gives this: 170 = 5*70 + b. \8ing that for “b”, it turns out that b = -180.
Therefore the formula is:

W = 5H- 180pounds, where H is measured in inc
5. (9) One of these tables has data that isrtinea

Table A

t 0 2 4 6 8 10
f@t) | 671777 |9.02 | 1046 | 12.13 | 14.07

Table B

t 0 2 4 6 8 10
g(t) | 5.8 | 7.53 | 9.26 | 10.99 | 12.72 | 14.45

(a) Is the data in Table A linear? Explain whysior isn't.

No, the data in Table A is not linear. Notice thdhough the values in the first row are each
more than the previous one, the values in the secom vary wildly: 1.07, then 1.25, then 1.4
then 1.67, and finally 1.94. So the data is celyaiot linear.

B

(b) Is the data in Table B linear? Explain whysior isn't.

Yes, the data in Table B is perfectly linear. Metthat the values in the first row are each 2
more than the previous one. The values in thergbomw are similarly consistently space, wit
each one being exactly 1.73 more than the prevooaes

-

(c) For the data that is linear, find a formulattee linear function.

Using the data from Table B, which is linear, thaps can be calculated by just using the first
752-58 173

=0.865. Then, in point-slope form,

two pairs of data:

g(t) - 58=0.865t —0) and this converts tg(t) = 0.86% + 5.8.
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(6) For the following table, write the lineaodel that matches the data:

x| 1] 4] 7] 10
y| 2 | -4 -10] -16

This data is perfectly linear (since both #®and they’'s are each evenly space). The slope ¢

“472_7%_ 5 Then,in point-slope
4-1 3

form, y—2=-2(x-1) and this converts ty = —-2x+4.

be calculated by just using the first two pairslafta:

an

(9) The following table shows the number, itlions, graduating from high school in the United
States in the given year.

Year Number_g.raduating
(in millions)

1995 2.59

1997 2.75

1999 2.91

2001 3.07

a. Find a formula for a linear function that madislese data.

This data is perfectly linear (since both the yeard the number of graduates are each evenly

space). The slope can be calculated by just ubmfjrst two pairs of data:

2'72_559 = 0;6 = 008. Then, in point-slope fornG — 275= 008(Y — 2) and this converts
to G = 008y + 259million graduates, Y years after 1995. (Noticechbse to represent the
actual year by a number that is the number of yslace 1995.)

b. Specify the slope of this model, and explaipractical terms the meaning of that number.

The slope value of 0.08 means that the numberamfugtes is increasing by 0.08 million per
year.

c. How many 2004 high school graduates will tHereccording to this model?

The year 2004 is 9 years after 1995. Therefoeentimber of graduates is represented, using
functional notation, as G(9). Plugging Y = 9 itb@ function’s definition yields this answer:
G(9) =0.08*9 + 2.59 = 0.72 + 2.59 = 3.31 millioraduates in the year 2004.
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8. (8) The following table gives the percentagdmerican homes with cable TV. Find the equatdn
a linear regression model, and write the model agippropriate descriptors.

Year Percent of homes
with cable TV

1985 46.2

1986 48.1

1987 50.5

1988 53.8

This data is not perfectly linear (although thergesre evenly spaced apart, the percent of homes

with cable TV fluctuate erratically). But plug ¢hinto the calculator and let it produce a lineaf

regression formula that “fits” the data to a linéae through linear regression.

L1 L& Lz z Flokz  Flobz . EDITIUJ!}]% TESTS LinRegiax+br L1, LinReg
[l [T ot 1-War Stats Lz.%10 g=gxt+h
i 4H.1 opel B L= dm f2-\ar Stats a=2.52
% s Sy L 3iMed-HMed b=45. 87
______ . mlistali d:Linkeaaxtbl
Wlistil: L S:QuadRea
Mark: B + - & CubicRed
Lzisy = . . . TAEuartReg
STAT Edi STAT Plot ZOOM ¢ STAT Calc

The linear regression formula is therefore P =2.%215.87 percent of homes with
cable TV, where Y is the number of years since 1986tice that | chose to specify
the year in terms of the number of years sincéo#ise year of 1985.

9. (12) Solve the following linear system:

-66x - 265y = 171
69x + 55y = 84
Rewrite the second linear function by solving ityo y = w Plug this into

the first linear function:— 6.6x — 26.5* (%j =17.1 . Multiplying things out

—-18285x + 2226
55

results in this: — 6.6x—( j =17.1 . This continues to simplify to:

726X + 3657X 4452 1881
11C 11C 11¢  11cC

by 110) 2931x — 4452=1881and sox = 29171_,1 Plugging this back into the expressig

-5781
488t

or (by combining like terms and multiplying thrdug

foryyields y =
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10. (12) The table below shows the average salan thousands of dollars, of elementary and
secondary classroom teachers in public schoolseigiven years.

Year | Elementary | Secondary
1994 35.2 36.6
1995 36.2 37.5
1996 37.3 38.4
1997 38.2 39.1
1998 39.1 39.9

a. Using your calculator, create a linear regoessiodel for the salaries of elementary classroom
teachers as a function of time, and another linegnession model for the salaries of secondary
classroom teachers as a function of time. Writgrdboth linear models, correctly annotated with

words that clearly and unambiguously explain thamiggs of the variable names you have
chosen to use.

This data is not perfectly linear (although thergesre evenly spaced apart, both the element
and secondary salaries fluctuate in their diffeesiic But plug all this data into the calculator
and let it produce two linear regression formukest tfit” the data to linear lines. Notice that |
have used 1994 as the base year. From the twessagns (shown below), the formula for the
salaries of elementary classroom teachers is madgi¢he linear function
E(t) = 09& + 3524thousand dollars, whetas the number of years since 1994. The formulj

for the salaries of secondary classroom teachen®deled by the linear function
S(t) = 082t + 36.66thousand dollars, whetas the number of years since 1994.

L1 Lz Lz El Flokz  Flots Flakl ?FE Flats , LinRe3cax+bd L1, LinRed
) 3tz | 266 off u] Lz-%10 u=ax+h
i e |ERE gFel B = dm gFel B = dm . a=.38
O ST O e o = b=25 24
] ELR i i=stil4 istilq L
............ Mo UTisf:l: Wlizf:ls .

Mark: B + - Mark: « B -

LinkFeglax+b) L1. LinReg
Lza%:z0 g=axth

a=.27
b=36.EE
[ |

b. On the basis of the two regression lines, asdraing that the trends continue, in what year tivél

<)

average salary of elementary classroom teachgnghic schools be the same as that for secondary

classroom teachers?

WIHOOL W T MO Fm!u;gn|=

amin=N.4 Amin=-.4 fualue

Amax=d. 4 Amax=18 2izero

wecl=1 wecl=1 Ziminimum

Ymin=34. 481 Ymin=34. 481 42 mazimum

Ymax=48, 599 Ymax=S58 Eﬂlntersect

Y=cl=1 Y=cl=1 ELE PR T

Ares=1 Ares=1 R R STHT H=BBFE . . Y=u3.gEFE. .

Using the calculator, the two linear models witeirsect at the point that is 8.875 years after
1994, or about 2003. (And at that time, both typleteachers will be earning about 43,937.5(
per year.)
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11. (18) The number of tourists visiting a certeountry is dinear function of time.

(@) Using this fact, fill in the blanks in thdlBoving table. Be sure to show your work.

Date 1979 | 1983 | 1987 | 1991 | 1995
Number of tourists (in thousands) | 103 | 93.4 | 83.8

The years are spaced evenly apart; also, thosks dfsigures are spaced evenly apart
(decreasing by 9.6 thousand tourists each 4 year) sf50 an exact linear function is
appropriate. So, for 1991 it should have 83.86-=974.2; and for 1995 it will be

74.2 -9.6 =66.6 .

(b) Find a formula for a linear function that maglélie data in the table. (You need to choose
variable and function names. Be sure to state Wigatinits are.)

The slope is -9.6/4 = -2.4 thousand per year. sfoguthe data for 1979 (and using 1979 as the
base year) the function can be writtenN@) = —24t +103 thousand tourists,years since
1979.

(c) Explain in practical terms the meaning of thape of the function you found in Part (b).

The slope just means that the number of tourigiecseasing by 2.4 thousand per year.

(d) Use your formula from Part (b) to predict tregedwhen the number of tourists will drop to
57.4 thousand.

All that's needed is to solve the equation 57.24t-+ 103. That means -45. = -Rahd sd =
18.75 . Therefore, the number of tourists willdmevn to 57,400 per year 18.75 years after
1979, or about 1998.
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