Physical Science Name KE y

ACT Preparation- Pulling Forces

1.

10.

11.

12,

13.

The first experiment compares molse to ‘p( s g

Based on Figure 1, how much force is required to pull a 2.00 kg block? [D!\/

What is the unit used for force? N
For each 1 kg increase in mass of the block, what is the increase in force? SN
What force is required to pull 2,00 kg? /ON

What mass is pulled by a force of 20 N? L/ K&’

The graph has 3 known data points graphed: a mass of 1.00 kg, 2.00kg, and 4.00 kg. But the
graph can also be used to find the force on other masses. Interpolation is the process of
reading a graph between two known data points. What is the pulling force required for a mass
of 1.50 kg? ‘ What is the pulling force required for a mass of 3.25 kg?_/{e. 2 5
%mww} (oot ic)
Extrapolation is the process of reading a graph beyond the known data. For instance, what
would be the pulling force required for a mass of 4.50 kg?_22.5~ { dﬁ awtt 2 orl3)

Figure 1 shown different masses being pulled with different forces. But Figure 2 shows different
masses being pulled with JM, e, $oree.  (30M))

In figure 2, what force is used to pull the 2.50 kg block? §0A/
In figure 2, what is the speed of the 2.00 kg block after it has been pulled for 3.00 seconds? 5{} M/S
In figure 2, what is the speed of the 3.00 kg block after it has been pulled for 1 second? S’ M\S
In figure 2, how long does it take each block to reach a speed of 20.00 m/s?
a. The2kgblock 7,00 52
b. The25kgblock ot 2.7

i - M
c. The 3 kg block o e aohsdl 20 /s

f"j’ Nt
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[ 14. Make a conjecture about the speed of a 3.00 kg block after it has been pulled for 4 seconds.
Speed=_ 20 m/s

15. Make a conjecture about the speed of a 2.50 kg block after it has been pulled for 4 seconds.
Speed=_ 27 m/s
obouk

16. In the previous 2 questions, what does the word “conjecture” mean? & /)f"eyzc}:/ﬁ:n évcz,fezéﬁ

on Aodo-

17. In questions 14 & 15, did you need to interpolate or extrapolate? WWJ(ZJK Explain your
answer. y;_pm }\a::f —k) é&“f'(/lci éﬂy(’mf mm c‘;féj;ﬁx_

18. For Figure 1, let m = block mass and let F = pulling force. Write an equation that shows the
relationship between Fand m. —

1’:;3m

For Figure 2, each block shows a changing speed. The term for a change in speed is acceleration.
The formula for acceleration is acceleration = fg——-“:i
274

A )
19. For the 2.00 kg block: let t1= 1.00 sec, s1= fC7 /S ; lett; =2.00sec, s;= ngZ "“Zﬁ.

20. Use the data in the previous question to calculate the acceleration of the 2.00 kg block. Use the
formula for acceleration.

beez 2076707 o mg
52.5‘ -1s /,3 i

%) « .
21. For the 2.50 kg block: lett;=2.00 sec, s1= /Q /43 ; lett, =3.00 sec, s2= 22 MAS

22. Use the data in the previous question to calculate the acceleration of the 2.50 kg block. Use the
formula for acceleration.

decz 227-j9 s | o o
S& - Zs /s

23. Do the blocks of different mass appear to have the same acceleration? /UO Why do you
think this is so?

i) T g‘Lg/ e e F‘@de&f; ret c /m;ﬁ) ég_ ez soemt ceeonts
Z’) Also #70 ¢2L hove PiAFerent chﬁmﬁwa
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Physical Science Name KE\/

ACT Preparation- Wet Deposition

1. How do Cu® and Zn?* get into the atmosphere? W ‘{‘émpcf‘ ic,me‘ M«S‘)“LW\_

2. What is the meaning of the meaning of the word respectively at the end of the first paragraph?

Cimes Toad ~spd b Auat, SO5 7 1y ZZ"C/M%&{ W NTaN
3. What does table 1 show? ., , . wlt A ) B0, 43 Ao
frocis fetean por monttn

j 5 .
4. How was the data in table 1 collected? 4 Cain ﬁa‘fﬁ"/ G fao{’

5. According to Figure 2, how many micrograms of Cu®** were collected July? &émj—qg

6. According to Figure 2, which month had the most Zn** collected? 4"\ L
s Ackfrent vats
7. Compare and contrast Figure 2 and Figure 3. many soelaritics . U\Uf Aod Eeret H on rebesd
Axeg
8. In Study 3, how many different collect sites were used to collect data? 3 ‘
9. The vertical axis on Figure 4 has a break in the vertical line at the 1000 mark. What does that
break mean? (Hint: look at the numbers on the axis.) Tle ﬂww'bw;k balow iy ey Aao, cdrooe
& every (000 A
10. Question #8 asks for an average. Normally an average is found by adding up several humbers
and dividing hy the total. But that is not necessary in this case. How else can you find the

average? {4 /&70{(,&/{’ Ha ig[a'fs ﬂ%/g%ﬁ’L NNotice Het WJT% Honm "/Z»AC
N & certain [Zv&g;&: Look of fhe C/ﬂora&J ﬁjzp&wﬁ“z e flacet ﬂ"“f{@/l’fﬁ%c

11. According to Study 3, what happens to the amount of wet deposition as you move closer to the
city? it (reregpen

12. Compare the amount of precipitation (Figure 1) and the amount of ions collected (Figures 2 &
3). Do the data show that an increase in precipitation also means an increase in wet deposition?

Explain why or why not. Ao, Tear Fob S)’l%depﬁ e aagt Todn (ég,ubf)

. ¢

Intf F;Zn 23 olo ,«o‘f 5’/\0:»: L}[M amont ot terd? (/L
Jerwvy  Felorviges
Mark each as a variable or a control in Study 1. Use V for variable and C for-control.
13. ¢ location
14. \/__amount of precipitation

15. y amount of deposition
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Physical Science Name K t y

ACT Preparation- Cloud Cover

E i EEEEEEEREEEEEDEEEEESEEEEEE E N E B EEEEERES |

1.

According to Table 1, does an increase in cosmic rays correspond to an increase or decrease in

cloud cover? ‘ » N /
InC. Cosauig foys = joc . plood cover

Figures 1-3 all the same labels on horizontal and vertical axes. But there is a significant

. . . . . B fﬁ&&( .
difference between the 3 figures. What is the difference? 7}, CIOW—/ A&E}/@f’ (c’m A f:ikx 43)

Consider Figure 1. If you want to know the monthly average cloud cover, which line should you
look at? _hroken I{Auz, =~~~ Which vertical axis would you look at, the one on the left or the
right of the graph? / (2;@ t

RCRF does not measure the total amount of cosmic rays. What does it measure?
1 - ] Vg 1 ‘ ;
Q&kﬁﬁ K Lofmae. feey ‘{(bﬁ% , Compared o October [ 1965

What do you think is the significance of October 1, 19657
8 There was ex foawes ﬂu/{ Solor ﬂ(o_;‘e;_

Which figure supports the statement “An increase in RCRF corresponds to an increase in cloud

'n F . ; . . 1 .
cover ;Z/u/“&3 Explain your answer ﬂj— pw“ are. 'f?/”ud‘j EF ere.
fﬂﬂfe% Hie ofter fnarechitso.

What new information is introduced in question #177?

L}A Déeaz{,j /,’"{M;/f /b&] /Zﬂw (“/Cuc{//(f /’/"Mrﬂ‘m’gg wcy{w”
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Physical Science Name .

ACT Preparation- Fruit Flies

EEEEREEEENDEE EE B EEE N EE E B E N E B EEE EEE BE R EEB)

Fruit Flies Experiment

Study 1 R
1. What does SY stand for? S%‘Z&f yéﬂLS"‘l?
2. Identify the contents of each test tube :
a. Tubel 579, SY AT
b. Tube2 |57 SY bad yeostodlors
c. Tube3 (5 9 JY and lLe Y’é&§f’
3. Which test tube was the control? ] . How do you know? /’Vyﬁuy éid"-& LR oolekscd 1= 5+¢
4. What were the variables in Study 1? (s todor « /;L}e ;f&gf
5. Why were virgin fruit flies used in this experiment? What could be the consequences of using
fruit flies that had mated? Mo baby fact Flies (oooth bbby, That nvaelA

mess Yo He  tount,
6. Study the key for Study 1. Draw the symbol used to each tube:

a. Tubel —G——@—tomO—
b. Tube2 - Jomei ford j~—
. Tube3 —afy—pfil—rty—flic—
7. How many fruit flies where present in each test tube at the beginning of Study 1? '200

8. What percent of the fruit flies were alive in tube 3 after 35 days? 5,5:?, How many of original
i ?
200 were alive after 35 days. 70 357“ ;’Z/l«"z 00 = 70

Tihe )
9. Which medium has the most detrimental effect on the life span of fruit flies? 3} 5 2. f»/é\;b‘/eéﬂ"

10. Were the fruit flies in Study 1 able to detect odors? NO How do you know? ﬂ/o (A'\CFMC&..

b&/ N :’\CJ(ML‘LS i ”'u‘?&xl ¥ ’L/Lé. 2,
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Study 2

11.

12.

13.

14.

15.

Study 3

16.

17.

i8.

19.

3 e, bbepet mesch, 200 HUES,) Sotay

How is Study 2 similar to Study 1?

Di feeret bore molionn & lit€eef ver bl

How is Study 2 different from Study 1?

Which medium had the most detrimental effect on the life span of fruit flies? 5 7 Y+ live ycmf'

the B,

Which medium seemed to have the most beneficial effect on the life span of fruit flies? 'k;ée, ‘/) 3"5".5&}/

Compare Study 1 & Study 2 for the results of SY medium and additional odors. What percent of
fruit flies are alive after 40 days for 15% SY with additional odors?____30'i> What percent of fruit
flies are alive after 40 days for 5% SY with additional odors? XQ% . Make a prediction
concerning the percent of fruit alive after 40 days if a test were conducted for a 10% SY

medium._ 5.5 7, 5701‘36': §0 Sonee (072 s /\4&#7 beticn_
Z 7 5% 57, Gueiege  F.

How are the fruit flies in Study 3 different from the fruit flies used in Study 1 and Study 2? (on'f Aoto N

y volorg
Compare the life span of Strain N to Strain X. Which strain seems to live longer? ZS

Does the sense of smell seem to be harmful or detrimental to the life span of a fruit

ﬂy?wxplain youranswer. /U can Jﬂ/‘“’“z J‘LOT"_U /¢‘Fg Fon.

Suppose an additional trial were to be done with 12%"SY medium. What would be the average
. . . . —'> 3 .
life span of the strain N fruit flies: b h Len 44 K% + Y61

Compare the studies:

Answer the multiple choice questions on page 41.
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Physical Science Name K E \/

ACT Preparation- Greenhouse Gases

1.

10.

11.

12.

Give an example of a greenhouse gas. W CHL/

What does the author of the research say that greenhouse gases do to the Earth’s climate? tsaran ;{-qu

Study the Key for figure 1. This graph shows both ST‘::’{JJ‘ rcgiiah’a;««and
(’H’;{ for 250 thousand years.

Lo 9 5 4
What quantities are shown on the vertical axis on the left of the graph? Sd{ﬁf‘ (odbelien m/fa/t,m‘?

What quantities are shown on the vertical axis on the right of the graph? wMMﬁ%i c’l‘kf e
Mmpf\-&%

What does “ppb” stand for? The number of " of CHa per __ 2 Lo of parts

of the atmosphere. { (M\W,W)

. -~ =00 weﬂy’ z
What was the concentration of solar radiation 150,000 years ago? 5 m {Include
a number and a unit)

opb
iy ¥

What was the concentration of methane gas 150,000 years ago? ‘ 3(5?0 (iInclude
a number and a unit)

About 160 thousand years ago, the lines for solar radiation and CH, concentration seem to
overlap. Does this mean that they had equal concentrations? _ 4/ Explain your answer.

Tle scakes antre (et vtk FOM pertecl o ot pratil.

According to figure 1, do solar radiation and methane concentration seem to be directly or
inversely proportional? Q{;‘?gﬁ}ﬂ; Explain your answer. (/o’{wv\ J‘v‘{éd’ refeetcon zﬁcfawyj

MML NTeesls  [hen ere Aecreogeg the oAbap feccass 2y,

If the concentration of CH4 is related to the temperature of Earth, can you conclude that the-
temperature of Earth for the past 250 thousand years has been steady or fluctuating? ;E/uc;)‘laj?fmz

Explain your answer. CHL’ fﬂf o %&&b‘m/ Jo g(,,-{ﬁ M»} 90 up v’%zaf.w/\,

How is the time period for Figure 2 different from ng’a’;l\?**" Ntuedn mofe. ,QW@

2016-2017 PREPARING FOR ACT, P 44-45 |



13. According to figure 2, what seemed to start happening about 5,000 years ago? c H{ A sl

14. If the correlation between CH4 and Earth’s temperature is true, what can you conclude about
the Earth temperature for the past 5 thousand years? ,,,’.L,wpefzjf'ufe ,T\c,l‘c zg-ecﬁ,

15. You have learned in science class, and from your own personal observations, that the energy
from the sun warms the earth. But what is the assumption that is made about the temperature

of the earth in this passage? ‘T{- i Ase [‘ﬂ/&f@{ _ﬁ) CHL/ ﬂ(j/\m (es - SUGO
Veorr sder i fictin Jocrenped )

16. Do either of these graphs show the temperature of the earth? A/, (o et x 'faﬁg),

17. What hypothesis is supposedly supported by the data in figure 2?
i ;\um&n &Cfffw‘ﬁ‘\’-g m é?/ /\aU{, bf;r“/‘ w&fw&';z Ea.rh\ C&EMC ’ﬂ‘b&uguv,(;,;z
Yecss 2erlee~ oncl :;r/\)f‘. "
18. You have learned that science should be testable and repeatable. Is the data in this passage
testable or repeatable? Explain your answer.
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Physical Science Name KE\/

ACT Preparation- Monarch Butterflies

Introduction Paragraph. Read the paragraph and then answer the following questions.

1. Monarch butterflies migrate from Mol Am. to quw during what time of

the year? Fajj_

2. What habitat to the butterflies choose for the overwinter period? /W}J\ éjnh N "éfis'{;
o) }/&mai #‘(‘)

3. Where do butterflies get energy? Y f‘ﬂ/“" 5‘”“#@’” M(S

L @(iy l.'pc"é’(é

4. Read the next three paragraphs: Hypothesis 1, Hypothesis 2, and Hypothesis 3. Complete the
chart with information about the storing of lipids, the use of lipids, and the lipid mass. There
may not be information for each box.

Before migration | During migration | After migration, During
before beginning | overwinter
overwinter
Hypothesis 1 e
yporhests S/\'Uf e &y\uef‘\' j«“'g%"ﬂ/ J’Jﬂ;fe. (onv 6’“‘")@?05
h?“"{?’ to W;&/ Lie” M ‘fb &LL}/
Lbists woene | Lz, derore |Lujics Trcrene Loty ecredre
Hypothesis 2 , - N
P s ConverT bt | pot store Mo b regoice
V! ( U3 iy (;u"béz
L | o gy | L
Lodts weriese | pidtdeciune
Hypothesis 3 ‘ ,
fl°+ Jtoe wa re Clo ot buse ,Z-/ﬂebﬁ'a,
P i . B . Y
Loide | [y - Jhre for @45/%_
L‘I!ﬁ;(f?df (A e L/z&é’ Chﬁ/’ e

5. Answer the multiple choice questions on p. 42-43.
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Physical Science Name | ./’/

ACT Preparation: Drilling Mud

Read the paragraphs before the graphs.

1. The three plots of land were carefully chosen. They were all unsloped. Why is that important
in this study? b/, PMis 4 _é«%,i.‘?cl ) it Looudd fun oA A e Lunt e slqpect

2. The three plots of land were carefully chosen. They were all had the same amount of oy

vegetation. Why is that important in this study? V;gdﬂ‘cm Con efbet b RT3 O ks

/}[u gromky 1T3e tord sl ot wovathle.
3. Was the area of the plot a variable in this experimen{; V2 Explain your answer.
pU st gric. jOrm L} O n

4. Why is DM sprayed onto the land and vegetation? 4o liypese ot a/f&” S gl ‘Zw' ol ”’;Z

‘f'ﬁ f 55“’ ,J { €4 {A‘(c‘j‘j quf f’ (,mpéi'aéuféf &,I [j,g do
5. There were 2 sensors for each plot of land. What did the 2 sensors measure?

Sl dzwd s s hor redecdoa ( Jpzets)
6. Ifan area of land is absorbing sunlight, what would be true about the temperature of the land?
,’1‘ (otld prereants

7. Whatis albedo?ﬂé 27'“4 Avh s pefloched oo ;:«J'(/M

8. What was the albedo for plot 2 on july 15? 0.ils

9. For plot 1 on August 9, what percent of incoming solar radiation was not reflected from the
surface? [00-2% = T4(7

10. On July 5, what was the temperature of plot 3? d/é%,& 72.5%
11. Which plot consistently demonstrated a higher temperature? p[_, b 3
12. Which plot consistently demonstrated a higher albedo? [O/g“f’ /

13. What was the overall effect of DM on a!dedo?t’;'“iflo’f 3 hak prart 901, fowrt plbido \
DM LowEss pLbedo ok U hod 22 D, ky/uav’ oAbt

14. What was the overall effect of DM on the temperature of the land?
(i iRpreated tepirtore. Plot 3 most 2y heghart fé*v”’)

ot | o~+—2
f)[ t1 o D) /Lg,«m/ g
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Key

Name

Physical Science

ACT Preparation: Acid-Base Indicator
o B BB

Read the introductory paragraphs and then answer the following questions.
1. What makes an acid-base indicator change color? ,ﬂ% oM ‘;f At g‘oéffcmae,
[

- . . . s ) o . L op
2. Whatisatransition range? gn intemeldofe o olom | betisean /[J'wﬁw + L;-l« AH

Experiment 1. Read the experiment and study the table

3. Based on the description given in both paragraphs draw a well plate.
T ..
Fﬂy’?i”’“m it — 7 G4 sk Ll oo ipds,
IG!’ f“?"’f‘u —_—> o 9 p o0 o b
pratea Lyl 6 ¢ e 50 S iy beoly i
O o ﬁ o C" 0 o o @(u&n/\’s.
O o 0 f’) 0 o ¢
pheront 5 |7 70 0050
| Aclagor T
4. Based on Table 1, what color does metanil yellow turn in a solution of pH 2? {ig

5. Based on Table 1, for what pH values is resorcin blue not actually blue? ‘QHO PH G

6. If y0u wanted to know if a solution had a pH of 1 or 2, which indicator would you use? M a"ﬂ’uj ?"‘jltrru
To c&f‘\%«»!{" lorl ot punt fpve. ded€erert cdors o otbern il cdorg,
7. Why is indigo carmine the same color in each well? — ey ;
y g % chotint react A/‘ _,Zemz PH, jectst p.,{tcjﬁ,c
Co'éu"' -&/‘ L}?W IGH’

Experiment 2. Read the experiment and study the table
If you wanted to know if a solution had a pH of 8 a8, which indicator would you use? (Atfwm&\/

8.

Indigo carmine turns from blue to yellow. What is the intermediate color for indigo

carmine? g réen and at what pH does this color occur? tk
\/f’/am to ﬂ\ﬁiu( . At what pH values is this y

10. Curcumin changes from
change visible?

Experiment 3. Read the experiment and study the table

Q\ Which pH indicator was the most helpful

11. What is the pH of mystery solution IV?
in determining the pH of solution IV? .
frotenid yello

ACT PREPARATION, P 48-49]
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12. Which solution has the highest pH? j Which pH indicator was the most helpful in
determining the highest pH? __

,t«ry;ﬂ?a porimaie oo «/&ﬂdm’

13. A student claimed that solution | had a pH of 7. Do the results of these experiments support his
.o - . ‘
claim? NO . Explain your answer. wam.!\ ic nok red e P# 7

Corcencna Shoded b, y&{low e 7 wde

14. Write an inequality for the indicator colors: ‘f@&a—

Example: metanil yellow is red for pH < 1 and is yellow for pH 2 3

a. Resorcin blue is red for pH =3 and is blue forpH _ 2 7
b. Curcumin is red for pH ?, 9 , yellow for pH £ 7 , and is orange

forpH _= J

c. Indigo Carmine: bl J:or ‘pH <l N ?c/ﬂaw {\L"{ﬂ)‘/’? 13
Qfém ’p‘of pHﬂZ/
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Physical Science Name K Ey

ACT Preparation- Finch Beaks

Read the introductory paragraph. Then answer the questions according to the introductory

paragraph:

1.

Island A contains which bird(s)? BO)ﬂn @,“Po/‘}’is “ (3, ‘pujféf;ti.oga
Island B contains which bird(s)? (5 .pmr-k"g

Island C contains which bird(s)? (3, ﬁ&( {94‘/\03‘0-—

What do birds with shallow beaks eat? ¢l feeds

What do birds with deeper beaks eat? IPO’H\ [;.fj(, fxfmﬂ (prepvﬁwﬂ )

Study 1. Read the paragraph for and observe the graph for Study 1.

6.

7.

10.
11.

12.

Study 2. Read the paragraph and observe the graph for Study 2.

13.

14.

15.

_Somgll
things?___ 1984

How many graphs correspond to Study 1? 4}
What is measured on the horizontal axis of each graph? béé"K (éqfﬂ’)
What is measured on the vertical axis of each graph? 5 ¢ C&"'P'f'dfwi ﬁ‘m

The first graph has a column for G. fuliginosa that reaches almost 50%. This column represent a
range of beak depths from _7Z.79 to Y. 29 mm.

On Island A, what is the smallest beak size for G. fuliginosa? 3: 15 -9, 5 rm

-

Why wou@ld the resear_chers tag the birds they captured in study 1? To (,Ztif.,":()g Cocm‘f'%xg 'fl&m ‘/’wfc.,e,
IF it hes been tegged, iF ool ol be coented.
In a situation in which the 2 species of bird are in competition for food, which bird is likely to

have a larger beak size? G -Q’(,f :‘?;4@ oo Which graph supplied the answer? ;€ (0t ona J‘ILQC,JJ‘

both speaces in pampedthion

From the introduction paragraph and Study 2 the following things are related: deeper beaks,
2 G w;:‘%,)seeds, dry years. What year shows the connection between these 3

things? 477, 1189, 115~
From the introduction paragraph and Study 2, the following things are related: shallow beaks,
seeds, wet years. What year shows the connection between these 3

In 1984, would a bird with a beak depth of 9.2mm or 9.5 mm be more likely to

survive? 7 » 2” Explain you answer. 'Sm o adel -pof‘ e ‘f' een
—_— a
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