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Practice Mu ltip le-Cho ice Tests

Form 1 8 7 4 FPRE

Th is booklet contains tests in Eng lish , math ematics,
reading , and science. Th ese tests measu re skills and
abilities h ig h ly related to h ig h  sch ool cou rse work and
su ccess in colleg e. Calculators  may be us ed on the
mathematics  tes t only.

Th e qu estions in each  test are nu mbered, and th e
su g g ested answers for each  qu estion are lettered. On 
th e answer docu ment, th e rows of ovals are nu mbered to
match  th e qu estions, and th e ovals in each  row are
lettered to correspond to th e su g g ested answers.

For each  qu estion, first decide wh ich  answer is best.
Next, locate on th e answer docu ment th e row of ovals
nu mbered th e same as th e qu estion. Th en, locate th e
oval in th at row lettered th e same as you r answer. 
Finally, fill in th e oval completely. Use a soft lead pencil
and make you r marks h eavy and black. Do not us e ink
or a mechanical pencil.

Mark only one answer to each  qu estion. If you  ch ang e
you r mind abou t an answer, erase you r first mark
th orou g h ly before marking  you r new answer. For each
qu estion, make certain th at you  mark in th e row of ovals
with  th e same nu mber as th e qu estion.

Only responses marked on you r answer docu ment 
will be scored. You r score on each  test will be based only
on th e nu mber of qu estions you  answer correctly du ring
th e time allowed for th at test. You  will not be penalized
for g u essing . It is  to your advantage to ans wer every
ques tion even if you mus t gues s .

You  may work on each  test only wh en th e testing  
staff tells you  to do so. If you  finish  a test before time is
called for th at test, you  sh ou ld u se th e time remaining  to
reconsider qu estions you  are u ncertain abou t in th at test.
You  may not look back to a test on wh ich  time h as
already been called, and you  may not g o ah ead to
anoth er test. To do so will disqu alify you  from th e
examination.

L ay you r pencil down immediately wh en time is called
at th e end of each  test. You  may not for any reason fill 
in or alter ovals for a test after time is called for th at test.
To do so will disqu alify you  from th e examination.

Do not fold or tear th e pag es of you r test booklet.

DO NOT OPEN THIS BOOKLET 
UNTIL TOLD TO DO SO.

Directions

©2 0 1 8  by ACT, Inc. All rig h ts reserved.
NOTE: Th is test material is th e confidential copyrig h ted property of ACT, Inc., and may not be
copied, reprodu ced, sold, or oth erwise transferred with ou t th e prior express written permission
of ACT, Inc. Violators of ACT’s copyrig h ts are su bject to civil and criminal penalties.

EXAMINEE STATEMENT, CERTIFICATION, AND SIGNATURE
1 . Read th e following  Statement: By opening  th is test booklet, I ag ree to comply with  and be bou nd by th e Terms and

Conditions: Testing Rules and Policies for the ACT® Test provided in th e ACT reg istration materials for th is test,
inclu ding  th ose concerning  test secu rity, score cancellation, examinee remedies, binding  arbitration, and consent to
th e processing  of my personally identifying  information, inclu ding  th e collection, u se, transfer, and disclosu re of
information as described in th e ACT Privacy Policy (www.act.org /privacy.h tml). 

I u nderstand th at ACT owns th e test qu estions and responses and affirm th at I will not sh are any test qu estions or
responses with  anyone by any form of commu nication before, du ring , or after th e test administration. I u nderstand
th at assu ming  anyone else’s identity to take th is test is strictly proh ibited and may violate th e law and su bject me to
leg al penalties.

International Examinees : By my sig natu re, I am also providing  my consent to ACT to transfer my personally 
identifying  information to th e United States to ACT, or a th ird-party service provider for processing , wh ere it will be
su bject to u se and disclosu re u nder th e laws of th e United States. I acknowledg e and ag ree th at it may also be
accessible to law enforcement and national secu rity au th orities in th e United States.

2 . Copy th e Certification sh own below (only th e text in italics) on th e lines provided. Write in you r normal h andwriting .

Certification: I agree to the Statement above and certify that I am the person whose name appears on this form.

3 . Sig n you r name as you  wou ld any official docu ment, enter today’s date, and print you r name in th e spaces provided.

You r Sig natu re Today’s Date Print You r Name
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PA SSA GE I

Mystery Paper Sculpto r

Between March  and Nov ember of 2 0 1 1 , an

anonymou s donor left intricatelycrafted paper scu lptu res

at v ariou s cu ltu ral institu tions in Edinbu rg h , Scotland. 

Delig h ted, each  scu lptu re was left secretly and was later

discov ered by staff. Th e delicate scu lptu res—streetscapes,

plants, and animals—were carv ed exclu siv ely from th e

pag es and binding s of book s. Th e tiny details in th e 

pieces are awe-inspiring .

Th e first scu lptu re discov ered—at th e Scottish  

Poetry Library—was a tiny tree formed from a book  

of v erse. Library staff du bbed it th e “poetree.” Th e 

tree sits atop a book . Beneath  th e tree are th e h alv es of 

a g olden paper eg g , each  h alf filled with  words clipped

from th e poem “A Trace of Wing s” by Edwin Morg an. 

1 . Wh ich  ch oice most effectiv ely emph asizes th e com-
plexity of th e paper scu lptu res?
A. NO CHANGE
B. impressiv ely
C. terrifically
D. su perbly

2 . F. NO CHANGE
G. Each  scu lptu re was left secretly and later discov -

ered by delig h ted staff.
H. Left secretly and later discov ered by staff, each

scu lptu re was delig h ted.
J. Secretly delig h ted, each  scu lptu re was discov ered

by staff.

3 . A. NO CHANGE
B. specified
C. adorned
D. h onored

ENGLISH TEST
4 5  Min u tes—7 5  Qu estio n s

D IREC TIONS: In th e five passag es th at follow, certain
words and ph rases are u nderlined and nu mbered. In 
th e rig h t-h and colu mn, you  will find alternatives for th e
u nderlined part. In most cases, you  are to ch oose th e
one th at best expresses th e idea, makes th e statement
appropriate for standard written Eng lish , or is worded
most consistently with  th e style and tone of th e passag e
as a wh ole. If you  th ink th e orig inal version is best,
ch oose “NO CHANGE.” In some cases, you  will find in
th e rig h t-h and colu mn a qu estion abou t th e u nderlined
part. You  are to ch oose th e best answer to th e qu estion.

You  will also find qu estions abou t a section of th e pas-
sag e, or abou t th e passag e as a wh ole. Th ese qu estions
do not refer to an u nderlined portion of th e passag e, bu t
rath er are identified by a nu mber or nu mbers in a box.

For each  qu estion, ch oose th e alternative you  consider
best and fill in th e corresponding  oval on you r answer
docu ment. Read each  passag e th rou g h  once before you
beg in to answer th e qu estions th at accompany it. For
many of th e qu estions, you  mu st read several sentences
beyond th e qu estion to determine th e answer. Be su re
th at you  h ave read far enou g h  ah ead each  time you
ch oose an  alternative.

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1

1

2

2

3
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At Edinbu rg h ’s Filmh ou se Cinema, a th ree-

dimensional scu lpted scene sh ows patrons 

sitting  in a mov ie th eater as h orse leaps ou t of 

th e screen. At th e Scottish  Storytelling  Centre, a 

drag on crafted from th e pag es of a mystery nov el 

was fou nd nesting  in a window. At th e National 

Mu seu m of Scotland, a paper tail was spotted emerg ing

from th e spine of Sir Arth u r Conan Doyle’s book  

The Lo st Wo rld. Inside, a dinosau r ch arg es th rou g h

sh redded pag es of th e open book . More creations 

appeared at more th an a few additional places wh ere

literatu re and artifacts are related tobook s and writing . 

Th erefore, a total of ten scu lptu res were bestowed on

special institu tions, wh ose staff are th rilled by th eir lu ck . 

Th e creator of th ese scu lptu res are not k nown 

becau se no one h as claimed responsibility. So far, th at 

is. Th e last g ift came with  a note in wh ich  th e mystery

artist rev eals h er g ender. Wh atev er: wh oev er created 

th e art, you r intention is clear. Each  g ift came with  a 

note expressing  special g ratitu de for “libraries, book s, 

words, ideas.” -

4 . F. NO CHANGE
G. Cinema, a th ree-dimensional scu lpted, scene
H. Cinema a th ree-dimensional scu lpted scene,
J. Cinema a th ree-dimensional, scu lpted, scene

5 . A. NO CHANGE
B. mov ie th eaters as h orse’s leaps
C. a mov ie th eater as h orses leap
D. mov ie th eater’s as h orse leap

6 . F. NO CHANGE
G. drag on—crafted from th e pag es
H. drag on, crafted from th e pag es,
J. drag on crafted from th e pag es,

7 . A. NO CHANGE
B. a nu mber of additional cu ltu ral institu tions su pport-

ing  intellectu al endeav ors dedicated to promoting
C. qu ite a lot of oth er cu ltu ral institu tions ch aracter-

ized by loyalty and dedication to
D. sev eral libraries and mu seu ms dev oted to

8 . F. NO CHANGE
G. Ev entu ally,
H. Of cou rse,
J. Howev er,

9 . A. NO CHANGE
B. creators of th is scu lptu res are
C. creator of th ese scu lptu res is
D. creators of th is scu lptu res is

1 0 . F. NO CHANGE
G. Disreg arding  th e u nk nown identity of th e person

wh o
H. With ou t consideration of or concern abou t wh oev er
J. Reg ardless of wh o

1 1 . A. NO CHANGE
B. wh ose
C. h er
D. ou r

1 2 . F. NO CHANGE
G. note of g ratitu de expressing  special g ratefu lness

and th ank s
H. th ank -you  note on each  one expressing  special

th ank s
J. th ank fu l note expressing  special th ank s

1 3 . If th e writer were to delete th e preceding  sentence, th e
parag raph  wou ld primarily lose a statement th at:
A. su g g ests th e essay writer k nows th e identity of th e

artist.
B. explains wh y th e artist created th e scu lptu res.
C. prov es th e artist is a woman.
D. indicates th e artist is a librarian.

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1
4

4

5

6

7
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9

1 0

1 1

1 2



14

Ironically, th e creator of th ese exqu isite 

scu lptu res wh o destroyed book s—cu tting  th em 

u p with refash ioning  th em into elaborate work s 

of art—as “a tiny g estu re in su pport of th e special 

places.” Th e mystery artist celebrated th e mag ic of 

th ose places and, at th e same time, made some mag ic.

PA SSA GE II

Building a Cork Boat

[1 ]

As a you ng  boy, Joh n Pollack  dreamed of 

bu ilding  a fu ll-size boat made entirely of bottle 

cork s. [A] At th e ag e of th irty-fou r, Pollack  sailed 

h is dream down th e Dou ro Riv er in Portu g al. It 

all beg an as Pollack  is lik ely to point ou t, with  

a sing le cork .

[2 ]

To amass th e stag g ering  nu mber of cork s needed to

constru ct th e boat, 1 6 5 ,2 3 1  in all, Pollack  conv inced th e

staff, of sev eral restau rants in Wash ing ton, DC, to donate

discarded cork s for h is cau se. [B] Pollack  ev entu ally 

receiv ed cork  donations from a cork -importing  company

based in Portu g al.

[3 ]

Constru cting  th e boat introdu ced a ch alleng e 

of anoth er v ariety. Pollack  finallytried g lu ing  th e 

cork s tog eth er to create stack able log s, bu t h e soon

realized th at th is strateg y was too time-consu ming . [C] 

1 4 . F. NO CHANGE
G. for wh om book s were destroyed—
H. as sh e destroyed book s—
J. destroyed book s—

1 5 . A. NO CHANGE
B. and
C. nor
D. so

1 6 . F. NO CHANGE
G. beg an, as Pollack  is lik ely to point ou t,
H. beg an, as Pollack  is lik ely to point ou t
J. beg an as Pollack  is lik ely to point ou t

1 7 . A. NO CHANGE
B. boat (1 6 5 ,2 3 1 ) in all, Pollack  conv inced th e staff

of sev eral restau rants,
C. boat—1 6 5 ,2 3 1  in all—Pollack  conv inced th e staff

of sev eral restau rants
D. boat, 1 6 5 ,2 3 1 , in all, Pollack  conv inced th e staff of

sev eral restau rants

1 8 . F. NO CHANGE
G. donations, from a cork -importing  company,
H. donations, from a cork -importing  company
J. donations from a cork -importing  company,

1 9 . A. NO CHANGE
B. next
C. first
D. also

GO ON  TO THE N EXT PA GE.ACT-1 8 7 4 FPRE

1 1
1 4

1 5

1 6

1 7

1 7

1 8

1 9
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He calcu lated th at it wou ld h av e tak en h im and one 

oth er person more th en a year’s worth  of eig h t-h ou r 

days to g lu e all th e cork s needed for th e boat.

[4 ]

Piles of cork s th reatened to tak e ov er Pollack ’s

apartment. He u sed a foam template to assemble a 

g rou p of cork s into a pretty interesting sh ape. He 

th en fastened each  clu ster of cork s with  mu ltiple 

ru bber bands and encased each  clu ster in fish net. 

To bind clu sters tog eth er and sh aping th em into flexible

colu mns prov ed to be both  efficient and arch itectu rally 

sou nd. Dozens of friends expedited th is proper process 

by v olu nteering  to h elp with  th e constru ction of th e boat.

[5 ]

Th e completed cork  boat, wh ich  resembled a Vik ing

sh ip, was more impressiv e th an Pollack  h ad ev er imag ined.

[D] In h is ch ildh ood imag ination, h e h ad saw h imself

floating  th e boat in h is neig h bor’s swimming  pool. Bu t 

at a leng th  of twenty-two feet, Pollack ’s masterpiece 

was best su ited with a g rand v oyag e. In 2 0 0 2 , th e 

company th at h ad donated th ou sands of cork s to 

Pollack ’s project sponsored th e v essel’s lau nch  in 

Portu g al. Th ere, du ring  th e boat’s su ccessfu l jou rney 

on th e Dou ro Riv er, in th e cou ntry of Portu g al, Pollack ’s

dream was fu lly realized.

2 0 . F. NO CHANGE
G. th an a year’s
H. th an a years’
J. th en a years

2 1 . Wh ich  ch oice most effectiv ely introdu ces th e parag raph ?
A. NO CHANGE
B. Ov er th e cou rse of many month s, Pollack  con-

v inced people to h elp.
C. Pollack  was afraid th at h e wou ld h av e to pu t h is

cork  boat dream on h old.
D. After a series of trials, Pollack  dev ised a work able

strateg y.

2 2 . Wh ich  ch oice prov ides th e most specific description of
th e assembled g rou ps of cork s?
F. NO CHANGE
G. h exag onal
H. certain
J. DELETE th e u nderlined portion.

2 3 . A. NO CHANGE
B. Binding  clu sters tog eth er and to sh ape
C. Binding  clu sters tog eth er and sh aping
D. Binding  clu sters tog eth er and sh ape

2 4 . Wh ich  ch oice best indicates th at constru cting  th e cork
boat was ch alleng ing ?
F. NO CHANGE
G. au th entic
H. rig orou s
J. g rim

2 5 . A. NO CHANGE
B. h ad seen h imself
C. seen h imself
D. saw h im

2 6 . F. NO CHANGE
G. leng th , of twenty-two feet,
H. leng th  of twenty-two feet;
J. leng th  of twenty-two feet

2 7 . A. NO CHANGE
B. most well su ited to
C. better su ited for
D. best su ited as

2 8 . F. NO CHANGE
G. company, wh ich
H. company wh om
J. company, wh o

2 9 . A. NO CHANGE
B. Riv er, wh ich  is a riv er in Portu g al,
C. Riv er in Portu g al,
D. Riv er,

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1
2 0

2 1

2 1

2 2

2 3

2 4

2 5

2 6

2 7

2 8

2 9
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PA SSA GE III

Lightning in the Sand

As my friend Anna and I walk ed th e sand du nes 

of sou th eastern New Mexico, sh e told me th at sh e 

h oped we’d find a fu lg u rite, one as translu cent wh ite 

as th e sou th eastern New Mexico sands arou nd u s. A

fu lg u rite—wh ose name stems from th e Latin word 

fu lg u r, wh ich  means “th u nderbolt”—is a h ollow silica

g lass tu be formed wh en lig h tning  strik es sand. A fu lg u rite

is created in one explosiv e second by fu sion and pressu re 

as sand h eated by a lig h tning  blast melts, and becomes

g lass. Commonly called “petrified lig h tning ,” a fu lg u rite 

places th e sh ape of a miniatu re lig h tning  bolt into th e

earth , often branch ing  deep into th e g rou nd.

Anna told me th at I h ad possibly seen a small

frag ment of a fu lg u rite before, with ou t realizing  I h ad, 

on a beach . Sh e explained th ou g h  th at ev en experts

are rarely able to locate a fu lly intact fu lg u rite. 

GO ON  TO THE N EXT PA GE.ACT-1 8 7 4 FPRE

1 1
Qu estio n  3 0  asks abo u t the p recedin g p assage
as a who le.

3 1

3 2

3 3

3 4

3 0 . Th e writer wants to add th e following  sentence to th e
essay:

“Remember,” h e wou ld  say as h e made h is
daily pick u ps, “ev ery cork  cou nts.”

Th e sentence wou ld most log ically be placed at:
F. Point A in Parag raph  1 .
G. Point B in Parag raph  2 .
H. Point C in Parag raph  3 .
J. Point D in Parag raph  5 .

3 1 . A. NO CHANGE
B. and nearly transparent to th e eye almost as th e

wh ite sands of th ese du nes.
C. as th ese sands.
D. DELETE th e u nderlined portion and end th e sen-

tence with  a period.

3 2 . F. NO CHANGE
G. sand h eated (by a lig h tning  blast) melts
H. sand, h eated by a lig h tning  blast melts,
J. sand h eated by a lig h tning  blast melts

3 3 . Wh ich  ch oice best bu ilds on th e preceding  sentence by
emph asizing  th e dramatic natu re of th e mark  a fu lg u -
rite leav es on th e earth ?
A. NO CHANGE
B. sk etch es
C. bu rns
D. sends

3 4 . F. NO CHANGE
G. explained, th ou g h , th at ev en experts
H. explained th ou g h  th at, ev en experts,
J. explained, th ou g h  th at ev en experts

16
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Th e th in, brittle g lass tu bes break  easily. Occasionally,

after strong , su stained winds h av e sh ifted desert sands, 

wh ile an u nbrok en, prev iou sly bu ried fu lg u rite will be

rev ealed, sh owing  as a tu be protru ding  from th e g rou nd. 

E I scanned th e area, h opefu l th at I’d see a tu be newly 

u ncov ered. Anna made clear th at we’d be lu ck y to come

u pon a small piece of fu lg u rite, ju st a few inch es long .

Anna h ad sh own me fu lg u rites sh e h ad fou nd 

on oth er trips. Th eir colors rang ed from black  to 

brown to g reen, corresponding  to th e color of th e 

sand in wh ich  sh e h ad discov ered th em. I wasn’t 

su rprised th at I’d nev er recog nized fu lg u rites on 

any beach : no one h ad ev er told me wh at to look  for.

3 5 . Giv en th at all th e statements are tru e, wh ich  one pro-
v ides th e most relev ant information at th is point in th e
essay?
A. NO CHANGE
B. Hu man-made fu lg u rites are not any easier to exca-

v ate th an natu rally occu rring  fu lg u rites.
C. A fu lg u rite is not a g eode (a crystal-lined stone),

th ou g h  th e two are often confu sed.
D. Still, pieces of fu lg u rite can be work ed into jewelry.

3 6 . F. NO CHANGE
G. h owev er
H. so
J. DELETE th e u nderlined portion.

3 7 . Wh ich  of th e following  sentences, if added h ere, best
connects th e preceding  sentence to th e information th at
follows in th e parag raph ?
A. Anna told  me th at th ere h ad  been a brief rain

sh ower in th e area th e day before.
B. I cou ld see brig h t pink  sand v erbenas blooming  in

th e distance.
C. Swift winds were mov ing  th e wh ite sands th at day.
D. Dig  carefu lly.

3 8 . F. NO CHANGE
G. u ncov ered, I focu sed my g aze on th e sands in th e

distance.
H. u ncov ered, I look ed closely.
J. h ad it been u ncov ered.

3 9 . Wh ich  ch oice most effectiv ely conclu des th is sentence
and leads into th e information th at follows in th e 
parag raph ?
A. NO CHANGE
B. I focu s on look ing  for seash ells, sand dollars, and

smooth  rock s wh en I’m walk ing  th e sands.
C. u su ally, I’m not in th e mood for a science project

wh en I’m on v acation.
D. on th eir su rface, th ey look  lik e pieces of tree

branch es.

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1
3 5

3 6

3 8

3 9
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Th eir interiors, th ou g h , are smooth , clear g lass stained

with  tiny bu bbles trapped formed by air and moistu re

du ring  th e rapid cooling  of th e melted sand after th e

lig h tning  strik e.

We continu ed exploring  th e du nes. 

Anna lau g h ed and said we needed only 

to stop at th e local g ift sh op to u nearth

ou r treasu re. K Bu t g iv en 

ou r lu ck  finding  fu lg u rites in 

deserts and on beach es, sh e wanted to 

k eep search ing  to find ou r own piece 

of brig h t, wh ite lig h tning  in th e sand.

4 0 . Wh ich  ch oice mak es clearest th e lig h t, sporadic
arrang ement of th e bu bbles in th e g lass?
F. NO CHANGE
G. pointed
H. speck led
J. cov ered

4 1 . Th e best placement for th e u nderlined portion wou ld
be:
A. wh ere it is now.
B. after th e word bu bbles.
C. after th e word du rin g .
D. after th e word co o lin g .

4 2 . F. NO CHANGE
G. for h av ing  u nearth ed
H. th at wou ld u nearth
J. u nearth ing

4 3 . If th e writer deleted th e preceding  sentence, th e essay
wou ld primarily lose a:
A. blu ntly critical comment th at mak es clear Anna’s

fru stration with  trying  to find a wh ite fu lg u rite in
th e sand du nes of New Mexico.

B. mildly scolding  response by Anna to th e narrator’s
impatience with  th e time and attention it mig h t
tak e for th em to find a wh ite fu lg u rite.

C. lig h t moment in th e form of a g ood-natu red jok e
by Anna abou t h ow easy it cou ld be to find a wh ite
fu lg u rite.

D. moment of excitement wh en Anna remembers th at
th ey cou ld easily find a wh ite fu lg u rite at th e local
g ift sh op.

4 4 . F. NO CHANGE
G. h er
H. my
J. th eir

4 5 . Wh ich  of th e following  alternativ es to th e u nderlined
portion wou ld prov ide th e essay with  new information?
A. beach es in Florida, Utah , California, and Nev ada,
B. beach es, bu t so far not th is day in th e New Mexico

sands,
C. beach es, in oth er words, sandy locales,
D. beach es, ev en a g reen fu lg u rite,

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1
4 0

4 1

4 2

4 4

4 5
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PA SSA GE IV

Planet Earth’s Windiest Observ atory

[1 ]

Step ou tside into blowing  snow, freezing  fog , 4 5  mph

winds with  h u rricane-force g u sts, and a – 5 0 ° Fah renh eit

windch ill. Welcome to a typical Janu ary day at th e Mou nt

Wash ing ton Observ atory. [A] Weath er conditions at th is

facility, wh ich  sits atop its namesak e’s 6 ,2 8 8 -foot peak  

in New Hampsh ire, h as earned th e location th e nick name

“Home of th e World’s Worst Weath er.”

[2 ]

[B] Th ou g h  somewh at diminu tiv e compared 

to oth er mou ntains, (Colorado’s Pik es Peak , for 

example, is more th an twice its h eig h t), Mou nt Wash ing ton 

is th e tallest peak  in th e Presidential Rang e. Th e peak

stands at th e conflu ence of th ree major storm track s, 

and its steep slopes force rising  winds to accelerate. 

In fact, scientists in 1 9 3 4  recorded a su rface wind 

speed (of 2 3 1  mph ): one of th e fastest ev er recorded.

GO ON  TO THE N EXT PA GE.ACT-1 8 7 4 FPRE

1 1

4 6

4 7

4 8

4 9

5 0

5 1

4 6 . F. NO CHANGE
G. th eir
H. th ese
J. it’s

4 7 . A. NO CHANGE
B. Hampsh ire, h av e earned
C. Hampsh ire h as earned
D. Hampsh ire, earns

4 8 . F. NO CHANGE
G. mou ntains (Colorado’s Pik es Peak ,
H. mou ntains, (Colorado’s Pik es Peak
J. mou ntains (Colorado’s Pik es Peak

4 9 . Giv en th at all th e ch oices are accu rate, wh ich  one best
u ses a comparison to emph asize th at th e weath er on
Mou nt Wash ing ton can be extreme?
A. NO CHANGE
B. is mu ch  colder at th e su mmit th an at th e base of

th e mou ntain.
C. h as an av erag e midwinter temperatu re of 

5 ° Fah renh eit.
D. h as weath er th at riv als th at of Antarctica.

5 0 . F. NO CHANGE
G. its steep slopes th at force
H. if its steep slopes force
J. its steep slopes forcing

5 1 . A. NO CHANGE
B. speed of 2 3 1  mph —
C. speed of 2 3 1  mph ;
D. speed, of 2 3 1  mph ,
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[3 ]

In one stu dy, research ers u sed a laser beam and

adv anced optical tech niqu es to measu re winds. Th e

observ atory also k eeps detailed weath er records th at

scientists h av e u sed to track  climate trends and weath er

patterns. Th e observ atory h as also adv anced scientists’ 

u nderstanding  of clou ds, of ice ph ysics, and th e

atmosph ere.

[4 ]

To condu ct all th is research , staff are on-site 

year-rou nd. Observ ers, wh o work sev eral twelv e-h ou r

sh ifts ov er th e cou rse of a week . To ch ang e personnel 

in winter, th ou g h , crews ascend th e mou ntain in a 

v eh icle, g ripping th e snow u sing  rev olv ing  track s similar 

to th ose on a military tank . Observ ers g o ou tside ev ery

h ou r to g ath er data, wh ich  th ey send to th e National

Weath er Serv ice. [C] 

[5 ]

Th ou g h  isolated, th e Mou nt Wash ing ton Observ atory

offers weath er enth u siasts many ways to g et inv olv ed. 

Th e observ atory tak es v olu nteers and accepts interns, 

wh o assist with  research . Th e bold can tak e part in

edu cational trips to th e su mmit in winter. [D] For th ose 

wh o are planning  to mak e a trip to Mou nt Wash ing ton,

th e observ atory h as a website with  liv e v ideo feeds of 

th e su mmit.

5 2 . F. NO CHANGE
G. In addition, th e
H. Additionally, th e
J. Also, th e

5 3 . A. NO CHANGE
B. fu rth ered ou r k nowledg e of ice ph ysics,
C. as well as ice ph ysics,
D. ice ph ysics,

5 4 . F. NO CHANGE
G. Observ ers wh o work
H. Observ ers work
J. Observ ers, work ing

5 5 . A. NO CHANGE
B. winter, of cou rse,
C. winter, h owev er,
D. winter,

5 6 . F. NO CHANGE
G. v eh icle wh ile g ripping
H. v eh icle th at g rips
J. v eh icle and g rip

5 7 . A. NO CHANGE
B. research  and th e
C. research  bu t th e
D. research , th e

5 8 . Wh ich  ch oice contrasts most directly with  th e oth er
ways to g et inv olv ed at th e observ atory th at are men-
tioned in th e parag raph ?
F. NO CHANGE
G. prefer a warm recliner to an icy peak ,
H. condu ct weath er research ,
J. lov e th e ou tdoors,

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1

5 2

5 3

5 4

5 5

5 6

5 7

5 8
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5 9 . Th e writer is considering  adding  th e following  sen-
tence to th e essay:

Th is information is u sed  to h elp create
reg ional weath er forecasts.

If th e writer were to add th is sentence, it wou ld most
log ically be placed at:
A. Point A in Parag raph  1 .
B. Point B in Parag raph  2 .
C. Point C in Parag raph  4 .
D. Point D in Parag raph  5 .

PA SSA GE V

The Real McCo y

[1 ]

“It’s th e real McCoy.” You  mig h t h av e h eard th is

expression before, bu t wh o—or wh at—is a McCoy, real 

or oth erwise? Th e saying  h as been u sed for g enerations 

to declare its’ th e g enu ine article, th e orig inal and best. 

[A] Wh ile its orig in is dispu ted, many people believ e th e

expression was inspired by th e inv entions of a Canadian

American eng ineer named, Elijah  McCoy. McCoy, a

railroad work er wh o, as a teenag er, h ad formally stu died

mech anical eng ineering , rev olu tionized railroad and

factory operations, affecting  both  incrediblywith  h is

dozens of patented produ cts.

6 0 . Su ppose th e writer’s main pu rpose h ad  been to
describe h ow mou ntain rang es affect weath er patterns.
Wou ld th is essay accomplish  th at pu rpose?
F. Yes, becau se it discu sses h ow th e slopes of Mou nt

Wash ing ton increase wind speeds.
G. Yes, becau se it describes th e weath er conditions

on th e su mmit of Mou nt Wash ing ton.
H. No, becau se it ou tlines th e h istory of th e Mou nt

Wash ing ton Observ atory.
J. No, becau se it prov ides an ov erv iew of th e Mou nt

Wash ing ton Observ atory and its research .

6 1 . A. NO CHANGE
B. its someth ing  th at’s
C. th at someth ing  is
D. th at its

6 2 . F. NO CHANGE
G. American eng ineer named
H. American, eng ineer named,
J. American, eng ineer named

6 3 . A. NO CHANGE
B. operations, ch ang ing  both  of th ese indu stries 

fu ndamentally
C. operations, so th at th ey wou ld nev er be th e same
D. operations

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1
Qu estio n s 5 9  an d 6 0  ask abo u t the p recedin g p assage as a who le.

6 1

6 2

6 3
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[2 ]

Wh ile work ing  for th e Mich ig an Central Railroad in

th e 1 8 7 0 s, th enMcCoy was assig ned to work  on th e wh eel 

bearing s and axles of trains. a Trains needed to come to

a h alt after only a few miles of trav el so th at th e mov ing

parts cou ld be oiled by h and—a tediou s, time-consu ming

process. McCoy inv ented a dev ice th at released oil wh ile 

a train was in motion, su bstantially redu cing  th e nu mber

of maintenance stops h ad th e effect of mak ing trav el more

efficient. [B] Th is au tomatic lu bricating  dev ice became th e

first of h is fifty-sev en patents.

[3 ]

McCoy applied th e principles of th is inv ention to

oth er eng ineering  ch alleng es. Factories in th e late 1 8 0 0 s,

for example, increasing ly relied on steam eng ines to 

power factory mach ines. As with  trains, th erefore

many of th e mach ines’ parts h ad to be oiled manu ally. 

McCoy, recog nizing th e similarities between train 

wh eels and factory mach ines, desig ned au tomated 

oilers for steam eng ines. Th ese innov ations allowed 

6 4 . F. NO CHANGE
G. with  th at company
H. du ring  th is time
J. DELETE th e u nderlined portion.

6 5 . In th e preceding  sentence, th e writer is considering
rev ising  th e ph rase “assig ned to work  on” to “responsi-
ble for oiling .” Giv en th at th e rev ised ph rase is accu -
rate, sh ou ld th e writer mak e th is rev ision?
A. Yes, becau se th e rev ision specifically describes th e

procedu res McCoy h ad to follow as h e maintained
th e wh eel bearing s and axles of trains.

B. Yes, becau se th e rev ision prov ides a clearer con-
nection between McCoy’s main task  as a railroad
work er and h is first patented dev ice.

C. No, becau se th e rev ision doesn’t indicate wh eth er
McCoy ch ose to oil th e wh eel bearing s and axles
of trains by h and.

D. No, becau se th e rev ision doesn’t mak e clear
wh eth er McCoy h ad  work ed  on trains for oth er
railroad companies.

6 6 . F. NO CHANGE
G. lessening  th e frequ ency of nu mber
H. su btracting  th e amou nt
J. lowering  th e amou nt

6 7 . A. NO CHANGE
B. and mak ing
C. h elping  to mak e
D. made

6 8 . F. NO CHANGE
G. su bsequ ently,
H. reg ardless,
J. h owev er,

6 9 . A. NO CHANGE
B. th e problem being
C. in th at
D. DELETE th e u nderlined portion.

7 0 . F. NO CHANGE
G. McCoy wou ld recog nize
H. McCoy, a recog nition of
J. McCoy recog nized

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

1 1
6 4

6 6

6 7

6 8

6 9

7 0
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factories to g iv e mach ines a certain timelessness,

increasing  factory produ ctiv ity and, as a resu lt, profits. h

[4 ]

McCoy’s inv entions were an instant su ccess. [C] Not

su rprising ly, oth er inv entors inu ndated th e mark et with

similar—and u su ally inferior—dev ices. [D] Su pposedly,

factory owners wh o wanted a produ ct prov en to do it

wou ld ask  if th eir pu rch ase was “th e real McCoy.”

McCoy’s inv entions wou ld continu e to benefit indu stries 

in th e United States well into th e twentieth  centu ry, as h is

name became synonymou s with  qu ality and au th enticity.

7 1 . Wh ich  ch oice offers th e clearest and most precise
information abou t h ow th e operation of factory
mach ines ch ang ed as a resu lt of McCoy’s innov ations?
A. NO CHANGE
B. reth ink  operations,
C. ru n mach ines continu ou sly,
D. u se mach ines differently,

7 2 . Th e writer is considering  deleting  th e following  ph rase
from th e preceding  sentence (ending  th e sentence with
a period):

and, as a resu lt, profits.
Sh ou ld th e writer mak e th is deletion?
F. Yes, becau se th e ph rase sh ifts th e focu s of th e

parag raph  from th e u se of McCoy’s inv entions in
factories to factory dispu tes.

G. Yes, becau se th e ph rase su g g ests th at factory
owners were more interested  in profits th an in
wh ich  of McCoy’s dev ices wou ld best meet th eir
needs.

H. No, becau se th e ph rase is relev ant to th e para-
g raph ’s discu ssion of th e positiv e effects th at th e
u se of McCoy’s inv entions h ad in factories.

J. No, becau se th e ph rase mak es clear th at th e su c-
cessfu l u se of McCoy’s inv entions in factories led
to h ig h er wag es for factory work ers.

7 3 . A. NO CHANGE
B. lend itself to su periority
C. g iv e off th e best resu lt
D. work  well

7 4 . Wh ich  ch oice best conclu des th e essay by reiterating
its main idea?
F. NO CHANGE
G. so, not su rprising ly, in 2 0 0 1  McCoy was indu cted

into th e National Inv entors Hall of Fame, located
in Alexandria, Virg inia.

H. ev en h av ing  applications in th e booming  alu minu m
manu factu ring  indu stry of th e 1 9 4 0 s.

J. mak ing  th is story, for so many reasons, “th e g en-
u ine article.”

7 5 . Th e writer is considering  adding  th e following  tru e
statement to th e essay:

Th e imitators expected th at th e price of th eir
produ cts—often sig nificantly lower th an th e
price of McCoy’s dev ices—wou ld attract
bu yers, bu t price didn’t seem to matter most.

If th e writer were to add th is statement, it wou ld most
log ically be placed at:
A. Point A in Parag raph  1 .
B. Point B in Parag raph  2 .
C. Point C in Parag raph  4 .
D. Point D in Parag raph  4 .

ACT-1 8 7 4 FPRE

1 1

Qu estio n  7 5  asks abo u t the p recedin g p assage
as a who le.

END  OF TEST 1
STOP! D O NOT TURN THE PA GE UNTIL TOLD  TO D O SO.

7 1

7 3

7 4

7 4
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1 . Marcu s’s fav orite casserole recipe requ ires 3 eg g s and
mak es 6 serv ing s. Marcu s will modify th e recipe by
u sing  5 eg g s and increasing  all oth er ing redients in th e
recipe proportionally. Wh at is th e total nu mber of 
serv ing s th e modified recipe will mak e?
A. 0 6
B. 0 8
C. 1 0
D. 1 2
E. 1 5

2 . Th e 3 5 -member History Clu b is meeting  to ch oose a
stu dent g ov ernment representativ e. Th e members
decide th at th e representativ e, wh o will be ch osen at
random, CANNOT be any of th e 3 officers of th e clu b.
Wh at is th e probability th at Hirok o, wh o is a member
of th e clu b bu t NOT an officer, will be ch osen?

F. 0

G.

H.

J.

K.

3 . For wh at v alu e of x is th e equ ation 2 2 x + 7 = 2 1 5 tru e?
A. 0 2
B. 0 4
C. 1 1
D. 1 6
E. 4 4

4 . Let th e fu nction f be defined as f(x) = 5 x2 − 7 (4 x + 3 ).
Wh at is th e v alu e of f(3 ) ?
F. −1 8
G. −2 6
H. −3 3
J. −6 0
K. −7 5

4___
3 5
1___
3 5

1___
3 2

1__
3

5 . A wallet containing  5 fiv e-dollar b ills, 7 ten-dollar
bills, and 8 twenty-dollar bills is fou nd and retu rned to
its owner. Th e wallet’s owner will reward th e finder
with  1 bill drawn randomly from th e wallet. Wh at is
th e probability th at th e bill drawn will be a twenty-
dollar bill?

A.

B.

C.

D.

E.

6 . Th e ABC Book  Clu b ch arg es a $ 4 0  month ly fee, plu s
$ 2  per book  read in th at month . Th e Easy Book  Clu b
ch arg es a $ 3 5  month ly fee, plu s $ 3  per book  read in
th at month . For each  clu b, h ow many book s mu st be
read in 1 month  for th e total ch arg es from each  clu b to
be equ al?
F. 0 1
G. 0 4
H. 0 5
J. 0 6
K. 7 5

7 . In parallelog ram ABCD below, AC
___

is a diag onal, th e
measu re of ∠ABC is 4 0 °, and th e measu re of ∠ACD is
5 7 °. Wh at is th e measu re of ∠CAD ?

A. 4 0 °
B. 5 7 °
C. 7 7 °
D. 8 3 °
E. 9 7 °

1___
2 0

4___
5 1

1__
8

2__
5

2__
3

40°

57°

?

C

B A

D

GO ON TO THE NEXT PA GE.

MA THEMA TIC S TEST
6 0  Min u tes—6 0  Qu estio n s

ACT-1 8 7 4 FPRE

2 2
D IREC TIONS: Solve each  problem, ch oose th e correct
answer, and th en fill in th e corresponding  oval on you r
answer docu ment.

Do not ling er over problems th at take too mu ch  time.
Solve as many as you  can; th en retu rn to th e oth ers in
th e time you  h ave left for th is test.

You  are permitted to u se a calcu lator on th is test. You
may u se you r calcu lator for any problems you  ch oose,

bu t some of th e problems may best be done with ou t
u sing  a calcu lator.

Note: Unless oth erwise stated, all of th e following  sh ou ld
be assu med.

1 . Illu strative fig u res are NOT necessarily drawn to scale.
2 . Geometric fig u res lie in a plane.
3 . Th e word lin eindicates a straig h t line.
4 . Th e word averageindicates arith metic mean.
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8 . Wh en x = , wh at is th e v alu e of ?

F. 0

G. 0 2

H. 0

J. 0 5

K. 1 0

9 . In th e standard  (x,y) coordinate plane, wh at is th e 
midpoint of th e line seg ment th at h as endpoints (3 ,8 )
and (1 ,−4) ?

A. (−2,−1 2)

B. (−1 ,0 −6 )

C. 1 ,− 2
D. ( 2,0 2)

E. ( 4,−1 2)

1 0 . Th e flu ctu ation of water depth  at a pier is sh own in th e
fig u re below. One of th e following  v alu es g iv es th e
positiv e difference, in feet, between th e g reatest water
depth  and th e least water depth  sh own in th is g raph .
Wh ich  v alu e is it?

F. 0 3
G. 0 6
H. 0 9
J. 1 2
K. 1 9

1 1 . Wh at is th e slope of th e line th rou g h  (−2,1 ) and (2,−5 )
in th e standard (x,y) coordinate plane?

A.

B. 1

C. −1

D. −

E. −4

8 x − 3______
x

1__
2

1__
2

5__
2

3__
2

1 1___
2

 0  2  4  6  8  1 0  1 2  1 4  1 6  1 8  2 0

1 2
1 0
8
6
4
2
0

number of h ours after 6  a.m.

de
pt

h 
(f

ee
t)

3__
2

3__
2

1 2 . In Ch erok ee Cou nty, th e fine for speeding  is $ 1 7  for
each  mile per h ou r th e driv er is trav eling  ov er th e
posted  speed limit. In Ch erok ee Cou nty, Kirk  was
fined $ 221  for speeding  on a road with  a posted speed
limit of 3 0 mph . Kirk  was fined for trav eling  at wh at
speed, in miles per h ou r?
F. 1 3
G. 1 7
H. 43
J. 47
K. 6 0

1 3 . Wh at is th e su m of th e solu tions of th e 2 equ ations
below?

0 0 0 0 8 x = 1 2
2y + 1 0  = 22

A. 0 2

B. 0 7

C. 0 9

D. 1 0

E. 1 7

1 4 . Th e av erag e of 5  distinct scores h as th e same v alu e as
th e median of th e 5 scores. Th e su m of th e 5 scores is
420 . Wh at is th e su m of th e 4 scores th at are NOT th e
median?
F. 3 1 5
G. 3 20
H. 3 3 6
J. 3 5 0
K. 3 6 0

1 5 . Wh at is th e v alu e of th e expression below?

⎪⎪−8  + 4⎪ − ⎪3  − 9 ⎪⎪
A. −1 8
B. 0 −2
C. 0 0
D. 0 2
E. 1 8

1 6 . Wh ich  of th e following  expressions is equ iv alent 

to x ?

F.

G.

H. √""x3

J. 3√"x

K. 3√""x2

2__
5
1__
2

1__
2

2__
3

x2___
3
x(2)____

3

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

2 2
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1 7 . In th e standard (x,y) coordinate plane, wh at is th e slope
of th e line g iv en by th e equ ation 4 x = 7 y + 5 ?

A. −

B.

C.

D. 4

E. 7

1 8 . For wh ich  of th e following  conditions will th e su m of
integ ers m and n always be an odd integ er?
F. m is an odd integ er.
G. n is an odd integ er.
H. m and n are both  odd integ ers.
J. m and n are both  ev en integ ers.
K. m is an odd integ er and n is an ev en integ er.

1 9 . Th e leng th s of th e 2  leg s of rig h t triang le nABC sh own
below are g iv en in inch es. Th e midpoint of AB

___
is h ow

many inch es from A ?

A. 1 6
B. 2 0
C. 2 1
D. 2 8
E. 4 0

2 0 . In nDEF, th e leng th  of DE
___

is √""30 inch es, and th e
leng th  of EF

___
is 3 inch es. If it can be determined, wh at

is th e leng th , in inch es, of DF
___

?

F. 0 0 0 3
G. √""30
H. √""33
J. √""39
K. Cannot be determined from th e g iv en information

2 1 . Lau ra plans to paint th e 8 -foot-h ig h  rectang u lar walls
of h er room, and before sh e bu ys paint sh e needs to
k now th e area of th e wall su rface to be painted. Two
walls are 1 0 feet wide, and th e oth er 2 walls are 1 5 feet
wide. Th e combined area of th e 1 window and th e
1 door in h er room is 6 0  squ are feet. Wh at is th e area,
in squ are feet, of th e wall su rface Lau ra plans to paint?
A. 2 0 0
B. 34 0
C. 36 0
D. 39 0
E. 4 0 0

4__
7
4__
7
7__
4

24 BC

A

32

2 2 . Th e leng th  of a rectang le is 5 inch es long er th an th e
width . Th e perimeter of th e rectang le is 4 0 inch es.
Wh at is th e width  of th e rectang le, in inch es?
F. 0 7 .5
G. 0 8
H. 1 5
J. 1 6
K. 1 7 .5

2 3 . 8 % of 6 0  is of wh at nu mber?

A. 0 0 0 ,0 .9 6
B. 0 0 ,1 2
C. 0 0 ,2 4
D. 0 ,2 4 0
E. 3,7 50

2 4 . Armin is trying  to decide wh eth er to bu y a season pass
to h is colleg e bask etball team’s 2 0   h ome g ames th is
season. Th e cost of an indiv idu al tick et is $ 1 4 , and th e
cost of a season pass is  $ 1 7 5. Th e season pass will
admit Armin to any h ome bask etball g ame at no 
additional cost. Wh at is th e minimu m nu mber of h ome
bask etball g ames Armin mu st attend th is season in
order for th e cost of a season pass to be less th an th e
total cost of bu ying  an indiv idu al tick et for each  g ame
h e attends?
F. 0 8
G. 0 9
H. 1 2
J. 1 3
K. 2 0

2 5 . = ?

A. 3.0  × 1 0 4

B. 3.0  × 1 0 −4

C. 3.0  × 1 0 −1 8

D. 3.2  × 1 0 1 8

E. 3.2  × 1 0 4

2 6 . A circle in th e standard  (x,y) coordinate plane h as
center C(−1 ,2 ) and passes th rou g h  A(2 ,6 ). Line 
seg ment AB

___
is a diameter of th is circle. Wh at are th e

coordinates of point B ?

F. (−6 ,−2 )
G. (−5,−1 )
H. (−4 ,−2 )
J. ( 4 ,0 2 )
K. ( 5,1 0 )

2 7 . Wh ich  of th e following  expressions is a factor of
x3 − 6 4  ?

A. x − 0 4
B. x + 0 4
C. x + 6 4
D. x2 + 1 6
E. x2 − 0 4 x + 1 6

1__
5

4 .8  × 1 0 −7_________
1 .6  × 1 0 −1 1

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

2 2
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2 8 . Th e av erag e of a list of 4 nu mbers is 9 0 .0 . A new list
of 4 nu mbers h as th e same first 3 nu mbers as th e 
orig inal list, bu t th e fou rth  nu mber in th e orig inal list
is 8 0 , and th e fou rth  nu mber in th e new list is 9 6 . Wh at
is th e av erag e of th is new list of nu mbers?
F. 9 0 .0
G. 9 1 .5
H. 9 4 .0
J. 9 4 .5
K. 9 4 .8

2 9 . Th e nu mber a is located at −2 .5  on th e nu mber line
below.

One of th e following  nu mber lines sh ows th e location
of a2 . Wh ich  nu mber line is it?

3 0 . Maria ordered a pizza. Sh e ate only of it and g av e

th e remaining  pizza to h er 3  broth ers. Wh at fraction of

th e wh ole pizza will each  of Maria’s broth ers receiv e,

if th ey sh are th e remaining  pizza equ ally?

F.

G.

H.

J.

K.

−6−8 −4 −2 8420 6

a

A .

B.

C.

D.

E.
−6−8 −4 −2 8420 6

a2

−6−8 −4 −2 8420 6

a2

−6−8 −4 −2 8420 6

a2

−6−8 −4 −2 8420 6

a2

−6−8 −4 −2 8420 6

a2

2__
9

7__
9
3__
7
1__
3

7___
2 7

2___
2 7

3 1 . Th e nu mber 1 ,0 0 1  is th e produ ct of th e prime nu mbers
7 , 1 1 , and 1 3 . Knowing  th is, wh at is th e prime 
factorization of 3 0 ,0 3 0  ?
A. 3  · 7  · 1 0  · 1 3
B. 3 0  · 7  · 1 1  · 1 3
C. 2  · 5  · 7  · 1 1  · 1 3
D. 3  · 7  · 1 0  · 1 1  · 1 3
E. 2  · 3  · 5  · 7  · 1 1  · 1 3

Mik ea, an intern with  th e Park s and Recreation 
Department, is dev eloping  a proposal for th e new 
trapezoidal Spring dale Park . Th e fig u re below sh ows h er
scale drawing  of th e proposed park  with  3  side leng th s and
th e rad iu s of th e merry-g o-rou nd g iv en in inch es. In
Mik ea’s scale drawing , 1  inch  represents 1 .5  feet.

3 2 . Wh at is th e area, in squ are inch es, of th e scale drawing
of th e park ?
F. 0 ,4 4 8
G. 0 ,5 4 4
H. 0 ,6 4 0
J. 0 ,6 7 2
K. 1 ,0 8 8

3 3 . Mik ea’s proposal inclu des installing  a fence on th e
perimeter of th e park . Wh at is th e perimeter, in feet, of
th e park ?
A. 0 8 4
B. 0 8 8
C. 1 0 4
D. 1 2 6
E. 1 5 6

3 4 . Th e leng th  of th e sou th  side of th e park  is wh at percent
of th e leng th  of th e north  side?

F. 1 1 2 %

G. 1 2 4 %

H. 1 4 2 %

J. 1 7 5 %

K. 2 5 0 %

merry -go-round

4 16
 in

ch
es

slide

sandbox

climber

28 inches

40 inches

6__
7

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

2 2

Use th e following  information to answer
qu estions 3 2 –3 4 .
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Th e Smith  family is planning  to bu ild  a 3 -room cabin
wh ich  consists of 2 bedrooms (BR) and 1 liv ing  room
(LR). Sh own below are th e rectang u lar floor plan (left
fig u re) and a side v iew of th e cabin (rig h t fig u re). In th e
side v iew, th e roof forms an isosceles triang le (nABC), th e
walls are perpendicu lar to th e lev el floor _ED

___
+, AC

___
i ED

___
, F

is th e midpoint of AC
___

, and BF
___

⊥ AC
___

.

Du ring  th e week  th e Smith s plan to roof th e cabin, th ere is
a 2 0 % ch ance of rain each  day.

3 5 . Mr. Smith  plans to bu ild  a 3 -foot-wide walk way
arou nd th e ou tside of th e cabin, as sh own in th e floor
plan. Wh at will be th e area, in squ are feet, of th e top
su rface of th e walk way?
A. 1 7 1
B. 3 2 4
C. 3 6 0
D. 3 9 6
E. 7 2 0

3 6 . Mrs. Smith  will install a ceiling  fan in each  room of
th e cabin and will place cu rtains ov er th e 4 windows.
Each  of th e ceiling  fans h as a price of $ 5 2 .0 0 . Th e
price of cu rtains for each  small window (S) is $ 3 9 .5 0 ,
and th e price of cu rtains for th e larg e window (L) is
twice th at for th e small window. Based  on th is 
information, wh ich  of th e following  v alu es is closest to
th e total price Mrs. Smith  will pay for cu rtains and
ceiling  fans?
F. $ 2 6 2
G. $ 3 0 2
H. $ 3 4 1
J. $ 3 5 4
K. $ 3 9 3

walkway

24′

B

F
A36′ 30′

30′

30° 30°

24′
1.5′ 1.5′

C

DE

LR

S

S

S

L

BR

BR
clo set

3 7 . Mr.  and Mrs.  Smith  plan to roof th e cab in on 
2  consecu tiv e days. Assu ming  th at th e ch ance of rain is
independent of th e day, wh at is th e probability th at it
will rain both  days?
A. 0 .0 4
B. 0 .0 8
C. 0 .1 6
D. 0 .2 0
E. 0 .4 0

3 8 . Wh ich  of th e following  expressions, wh en ev alu ated,
equ als an irrational nu mber?

F.

G.

H. _√"8 +2

J. √"2 × √"8

K. √"2 + √"8

3 9 . A line th rou g h  th e orig in and (1 0 ,4 ) is sh own in th e
standard (x,y) coordinate plane below. Th e acu te ang le
between th e line and th e positiv e x-axis h as measu re θ.
Wh at is th e v alu e of tan,θ ?

A.

B.

C.

D.

E.

4 0 . Th e equ ation ⎪2 x − 8 ⎪ + 3 = 5  h as 2 solu tions. Th ose
solu tions are equ al to th e solu tions to wh ich  of th e 
following  pairs of equ ations?

F. 2 x − 5  = 5
− 2 x − 5  = − 5

G. 2 x − 8  = 2
− 2 x − 8  = 2

H. 2 x − 8  = 8
− (2 x − 8 ) = 8

J. 2 x − 8  = 2
− (2 x − 8 ) = 8

K. 2 x − 8  = 2
− (2 x − 8 ) = 2

√"2____
√"8

√"8____
√"2

y

x
O

(10,4)

θ

√""2 9_____
2

2_____
√""2 9

5_____
√""2 9

2__
5

5__
2
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4 1 . Th e frequ ency ch art below sh ows th e cu mu lativ e
nu mber of Ms. Hernandez’s science stu dents wh ose
test scores fell with in certain score rang es. All test
scores are wh ole nu mbers.

How many stu dents h av e a test score in th e
interv al 7 1 −8 0  ?
A. 0 1
B. 0 6
C. 0 8
D. 1 2
E. 1 3

4 2 . Th e nu mber of decibels, d, produ ced  by an au d io

sou rce can be modeled by th e equ ation d = 1 0 log 1 2,
wh ere I is th e sou nd intensity of th e au dio sou rce and

K is a constant. How many decibels are produ ced by an

au dio sou rce wh ose sou nd intensity is 1 ,0 0 0   times th e

v alu e of K ?

F. 0 0 ,0 0 4
G. 0 0 ,0 3 0
H. 0 0 ,0 4 0
J. 0 0 ,1 0 0
K. 1 0 ,0 0 0

4 3 . Mario plays bask etball on a town leag u e team. Th e
table below g iv es Mario’s scoring  statistics for last
season. How many points d id  Mario score playing  
bask etball last season?

A. 1 2 9
B. 1 9 0
C. 2 1 3
D. 3 3 0
E. 3 8 0

Score rang e
Cu mu lativ e nu mber 

of stu dents

6 5 −7 0
6 5 −8 0
6 5 −9 0

0 6 5 −1 0 0

1 2
1 3
1 9
2 1

I__
K

Type of sh ot
Nu mber 

attempted
Percent 

su ccessfu l

1 -point free th row 8 0 7 5 %
2 -point field g oal 6 0 9 0 %
3 -point field g oal 6 0 2 5 %

4 4 . Th e g raph  of y = ⎪x − 6 ⎪ is in th e standard  (x,y) 
coordinate plane. Wh ich  of th e following  transforma-
tions, wh en applied to th e g raph  of y = ⎪x⎪, resu lts in
th e g raph  of y = ⎪x − 6 ⎪ ?

F. Translation to th e rig h t 6  coordinate u nits
G. Translation to th e left 6  coordinate u nits
H. Translation u p 6  coordinate u nits
J. Translation down 6  coordinate u nits
K. Reflection across th e line x = 6

4 5 . Toby wants to find th e v olu me of a solid toy soldier.
He fills a rectang u lar container 8 cm long , 6 cm wide,
and 1 0 cm h ig h  with  water to a depth  of 4 cm. Toby
totally su bmerg es th e toy soldier in th e water. Th e
h eig h t of th e water with  th e su bmerg ed toy soldier is
6 .6 cm. Wh ich  of th e following  is closest to th e
v olu me, in cu bic centimeters, of th e toy soldier?
A. 1 2 5
B. 1 5 6
C. 1 9 2
D. 2 0 8
E. 3 1 7

4 6 . A box in th e sh ape of a cu be h as an interior side leng th
of 1 8 inch es and is u sed  to sh ip a rig h t circu lar 
cylinder with  a rad iu s of 6 inch es and a h eig h t of
1 2 inch es. Th e interior of th e box not occu pied by th e
cylinder is filled with  pack ing  material. Wh ich  of th e
following  nu merical expressions g iv es th e nu mber of
cu bic inch es of th e box filled with  pack ing  material?

F. 6 (1 8 )2 − 2 π(6 )(1 2 ) − 2 π(6 )2

G. 6 (1 8 )2 − 2 π(6 )(1 2 )
H. 1 8 3 − π(6 )(1 2 )2

J. 1 8 3 − π(6 )2 (1 2 )
K. 1 8 3 − π(1 2 )3

4 7 . A room h as a rectang u lar floor th at is 1 5 feet by
2 1  feet. Wh at is th e area of th e floor in squ are yards ?
A. 0 2 4
B. 0 3 5
C. 0 3 6
D. 1 0 5
E. 1 4 4

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE
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5 1 . Th e list of nu mbers 4 1 , 3 5 , 3 0 , X, Y, 1 5  h as a median
of 2 5 . Th e mode of th e list of nu mbers is 1 5 . To th e
nearest wh ole nu mber, wh at is th e mean of th e list?
A. 2 0
B. 2 5
C. 2 6
D. 2 7
E. 3 0

5 2 . You  are g iv en th e following  system of equ ations:

y = x2

rx + sy = t
wh ere r, s, and t are integ ers. For wh ich  of th e following
will th ere be more th an one  (x,y) solu tion, with  
real-nu mber coordinates, for th e system?

F. r2 + 4 st > 0
G. s2 − 4 rt > 0
H. r2 − 4 st < 0
J. s2 − 4 rt < 0
K. s2 + 4 rt < 0

5 3 . Th e 3 rd and 4 th  terms of an arith metic sequ ence are 
1 3  and 1 8 , respectiv ely. Wh at is th e 5 0 th term of th e
sequ ence?
A. 2 4 8
B. 2 5 0
C. 2 5 3
D. 2 5 8
E. 2 6 3

5 4 . One of th e following  g raph s in th e standard  (x,y) 

coordinate plane is th e g raph  of y = sin2 x + cos2 x ov er

th e domain − ≤ x ≤ . Wh ich  one?π__
2

π__
2

y

x
O

F. y

x
O

J.

G . y

x
OO

K .

y

x
O

H .

y

x

π__
2

π__
2

− π__
2

− π__
2

π__
2

− π__
2

− π__
2

π__
2

π__
2

− π__
2
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4 8 . ABC Cabs and Tary Taxicabs both  h av e an initial fare

of a wh ole nu mber of dollars for 1  passeng er. Th e fare
increases a wh ole nu mber of dollars at each  wh ole
nu mber of miles trav eled. Th e g raph s below sh ow th e
1 -passeng er fares, in dollars, for both  cab companies
for trips u p to 6 miles. Wh en th e fares of th e 2 cab
companies are compared, wh at is th e ch eaper fare for a
5 -mile trip?

F. $ 0 8
G. $ 0 9
H. $ 1 0
J. $ 1 1
K. $ 1 2

4 9 . Th e g raph  of a fu nction y = f(x) consists of 3   line 
seg ments. Th e g raph  and th e coordinates of th e 
endpoints of th e 3 line seg ments are sh own in 
th e standard (x,y) coordinate plane below. Wh at is th e
area, in squ are coordinate u nits, of th e reg ion bou nded
by th e g raph  of y = f(x), th e positiv e y-axis, and th e
positiv e x-axis?

A. 1 0
B. 1 3
C. 1 4
D. 1 5
E. 2 0

5 0 . Th e su m of 2  positiv e nu mbers is 1 5 1 . Th e lesser
nu mber is 1 9  more th an th e squ are root of th e g reater
nu mber. Wh at is th e v alu e of th e g reater nu mber minu s
th e lesser nu mber?
F. 0 1 9
G. 0 6 6
H. 0 8 5
J. 0 9 1
K. 1 2 1

ABC Cabs

fa
re

 ($
)

miles
0 2 4 6

1 4
1 2
1 0
0 8
0 6
0 4
0 2
0 0

Tary  Tax icabs
fa

re
 ($

)

miles
0 2 4 6

1 4
1 2
1 0
0 8
0 6
0 4
0 2
0 0

y

x
O

(0,4)

(5,0)

(2,3)
(3,3)
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5 8 . Giv en a positiv e integ er n su ch  th at in = 1 , wh ich  of th e
following  statements abou t n mu st be tru e?
(Note: i2 = −1 )
F. Wh en n is div ided by 4 , th e remainder is 0 .
G. Wh en n is div ided by 4 , th e remainder is 1 .
H. Wh en n is div ided by 4 , th e remainder is 2 .
J. Wh en n is div ided by 4 , th e remainder is 3 .
K. Cannot be determined from th e g iv en information

5 9 . For − ≤ θ ≤ ,  ⎪sin,θ⎪ ≥ 1  is tru e for all and only

th e v alu es of θ in wh ich  of th e following  sets?

A. 5− ,  6
B. 5 6
C. 5θ ⎪ − < θ < 6
D. 5θ ⎪ − ≤ θ ≤ 6
E. Th e empty set

6 0 . Ray PK
→

bisects ∠LPM, th e measu re of ∠LPM is 1 1 x°,
and th e measu re of ∠LPK is (4 x + 1 8 )°. Wh at is th e
measu re of ∠KPM ?

F. 1 2 °

G. 2 8 °

H. 4 2 °

J. 6 1 °

K. 6 6 °

π__
2

π__
2

2__
7

1__
5

π__
2

π__
2

π__
2

π__
2

π__
2

π__
2

π__
2
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5 5 . Wh at is th e period of th e fu nction f(x) = csc(4 x) ?

A. 0 π

B. 2 π

C. 4 π

D.

E.

5 6 . At th e sch ool carniv al, Mik e will play a g ame in wh ich
h e will toss a penny, a nick el, and a dime at th e same
time. He will be awarded 3 points for each  coin th at
lands with  h eads faceu p. Let th e random v ariable x
represent th e total nu mber of points awarded on any
toss of th e coins. Wh at is th e expected v alu e of x ?

F. 1

G.

H.

J. 6

K. 9

5 7 . For wh at positiv e real v alu e of k, if any, is th e 

determinant of th e matrix 3 4 equ al to k ?

(Note: Th e determinant of matrix 3 4 equ als ad − bc.)

A. 0 3
B. 0 4
C. 1 2
D. √""1 2
E. Th ere is no su ch  v alu e of k.

π__
4
π__
2

3__
2
9__
2

4
k

k
3

b
d

a
c
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Passage I

LITERA RY N A RRA TIVE: Th is passag e is adapted from th e
essay “Rou g h  Water” by David  McGlynn (©2 0 0 8  by David
McGlynn).

One of my best races cou ld h ardly be called a race
at all. I was a senior in h ig h  sch ool, g u nning  to qu alify
for th e USA Ju nior Nationals. Th e prev iou s su mmer I
h ad missed th e cu t by less th an a second in th e mile,
and ju st th e day before, at my h ig h  sch ool reg ional
meet, I h ad come with in th ree-tenth s of a second in th e
5 0 0 -yard freestyle. Th e qu alification time was 4 :3 9 .6 9 ;
I swam a 4 :3 9 .9 5 . Th e next day, Su nday, I drov e with
my moth er to th e far side of Hou ston wh ere a time trial
was being  h eld—an informal, u nadv ertised  ev ent
th rown tog eth er at th e last minu te. Th e only races
swu m were th ose th e swimmers requ ested  to swim.
Most were sh ort, flapping  sprints in wh ich  swimmers
attempted  to sh av e off a few one-h u ndredth s of a
second. I didn’t h av e th e cou rag e to face th e mile, and
since I’d stru ck  ou t in th e 5 0 0  th e day before, I decided
to swim th e 1 ,0 0 0 -yard freestyle. Forty leng th s of th e
pool. It was a race I’d swu m fast enou g h  to believ e th at
g iv en th e rig h t conflu ence of circu mstances—cold
water, an ag g ressiv e h eat, an energ etic meet—I cou ld
mak e th e cu t. I h ad fifteen seconds to drop to qu alify.

By th e time I stood u p on th e block s, I was not
only th e only one in th e race, I was practically th e only
one in th e natatoriu m. Th e h orn sou nded and I dov e in.
I was ang ry and dish eartened at h av ing  missed th e cu t
th e day before and I h ad little belief th at I cou ld g o any
faster today.

Abou t six h u ndred yards in, my coach  started to
pace. I stayed steady on, not in a h u rry, not abou t to g et
my h opes u p. In my mind, I h ad  already missed th e
time. Th en a boy from a riv al h ig h  sch ool, wh om I
h ardly k new, u nfolded h is leg s and climbed down from
th e bleach ers and started to ch eer. He squ atted low to
th e water and pointed h is fing er toward th e end of th e
pool, as if to say, Th at’s wh ere you ’re g oing , now h u rry
u p. I th ou g h t, If h e’s ch eering , maybe I’m close.

Sometimes a moment comes along  wh en th e world
slows down, and th ou g h  ev eryth ing  else mov es arou nd
u s at th e same frenetic speed, we’re afforded th e oppor-
tu nity to reflect in real-time rath er th an in retrospect. It

is as th ou g h  we slip into a worm-h ole in th e fabric of
time and space, trav el into th e past and th en back  ag ain
to th e present in th e same instant. Th at morning , swim-
ming , I remembered a day in late September th e year
before, th e last day my swim team h ad u se of an ou t-
door pool. All su mmer long  my teammates and I swam
u nder an open sk y. After th is day we wou ld spend th e
rest of th e season in a dank  and moldy indoor pool.

Th e triang u lar back strok e flag s were stru ng  across
th e lanes and th e adjacent div ing  well. My teammates
lik ed to ru n down th e long  cement deck , ju mp ou t ov er
th e div ing  well, and try to g rab h old of th e line. Many
of th em cou ld ju mp far enou g h  to mak e it. I cou ld not,
th ou g h  I tried ev ery day. I tried th at day, and missed.
Since I wou ld  not h av e anoth er sh ot u ntil May, I
decided to try ag ain. I squ ared u p and ran, my feet wet
ag ainst th e pav ement, and ju st as my foot h it th e water’s
edg e, one of my teammates called ou t “Ju mp!” I bent
my k nees and pu sh ed off h ard and g ot my h and arou nd
th e flag  line. I pu lled th e wh ole th ing  into th e water.
Au tu mn was coming  and I wondered  if th ere was a
metaph or in wh at I h ad  ju st done; a fortu ne folded
inside a cook ie: my g reatest effort wou ld come wh en I
was down to my last opportu nity.

Now it was March  and I was down to my last
opportu nity, th ink ing  abou t th at day and h earing  th e
word “Ju mp!” as my eyes followed th e fing er of th e boy
pointing  me onward. Wh at I u nderstood—not later, bu t
rig h t th en, in th e water—was h ow little th is swim added
u p to in th e world. I h ad spent more th an a year training
for th is one swim, and wh en it was finish ed th e world
wou ld be no different th an before it beg an. If no one
else cared, th en th e swim was mine alone. It mattered
becau se it was th e task  before me now, th e th ing  I
wanted now. Swimming , I h ad long  u nderstood, is a
constant ch oice between th e now and th e later: exh au s-
tion now for th e sak e of fitness later, all th ose Friday
nig h ts spent in th e pool in pu rsu it of an end th at seemed
always one step farth er on. I was ou t of laters, th is was
th e end, and I made my ch oice. I cash ed in th e energ y I
set aside for climbing  ou t of th e pool and u nfolding  my
towel and tying  my sh oes. I’v e nev er sprinted h arder in
my life, not before and not since. I h it th e wall. I k new
by instinct, by th e spasm of my tendons and th e ach e in
my bones, before I ev er tu rned toward  th e clock  or
h eard my coach  scream, th at I h ad made it.

REA D ING TEST
3 5  Min u tes—4 0  Qu estio n s

D IREC TIONS: Th ere are several passag es in th is test.
Each  passag e is accompanied by several qu estions.
After reading  a passag e, ch oose th e best answer to each
qu estion and fill in th e corresponding  oval on you r
answer docu ment. You  may refer to th e passag es as
often as necessary.
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1 . Th e narrator of th e passag e can best be described as a
swimmer wh o primarily:
A. recalls th e swim of h is life and th e factors th at

motiv ated h im du ring  th at swim.
B. remembers th e ev ents th at inspired h im to partici-

pate in a time trial at th e Ju nior Nationals.
C. contrasts th e joy of winning  competitions early in

th e season with  h is later stru g g les to su cceed.
D. ch ronicles h is swimming  career, from ch ildh ood

th rou g h  h ig h  sch ool.

2 . Wh ich  of th e following  ev ents mentioned in th e pas-
sag e h appened first ch ronolog ically?
F. Th e narrator stood on th e b lock s at th e Su nday

time trial h is senior year.
G. Th e narrator leapt ou t ov er th e div ing  well in late

September.
H. Th e narrator swam th e 5 0 0 -yard freestyle in th e

h ig h  sch ool reg ional meet as a senior.
J. Th e narrator h eard  a boy from a riv al sch ool 

ch eering .

3 . Th e narrator describes th e natatoriu m as being  nearly
empty of spectators th e day of h is race in order to:
A. illu strate th at th e perfect racing  conditions th e nar-

rator h ad h oped for weren’t lik ely to occu r.
B. demonstrate th at, contrary to th e narrator’s expec-

tations, th e meet was energ etic.
C. explain wh y th e narrator’s coach  paced  at th e

sou nd of th e h orn.
D. identify wh y th e narrator felt a ru sh  of energ y

before th e race.

4 . Th e narrator indicates th at wh en h e swam th e 1 ,0 0 0 -
yard  freestyle in th e time trials, th e world , for a
moment, seemed to:
F. speed u p, blu rring  past and present ev ents.
G. ru sh  past, forcing  h im to reflect in retrospect.
H. mov e in slow motion, as d id  ev eryth ing  arou nd

h im.
J. slow down, allowing  h im to reflect in real time.

5 . Th e passag e indicates th at du ring  th e narrator’s swim
at th e time trial, h e u nderstood for th e first time th at:
A. h is g oals wou ld always be one step farth er on.
B. h e h ad trained for th is swim for ov er a year.
C. th e swim was an ev ent th at was important to h im

alone.
D. swimming  is a ch oice between th e now and th e

later.

6 . Based on th e passag e, th e “end” th e narrator mentions
in line 8 0  most lik ely refers to h is:
F. final pu rsu it of fitness.
G. last ch ance to qu alify for Ju nior Nationals.
H. memory of h is final Friday nig h t practice.
J. u ltimate realization th at h e h ad defeated th e oth er

competitors in th e race.

7 . Th e narrator of th e passag e ch aracterizes th e time trial
in Hou ston as:
A. one long  sprint in wh ich  swimmers attempted to

improv e th eir times.
B. a meet adv ertised as a way to qu alify for th e Ju nior

Nationals.
C. a reg ional meet th at featu red  only th e 5 0 0 -yard

freestyle and 1 ,0 0 0 -yard freestyle.
D. an informal swimming  ev ent pu t tog eth er at th e

last minu te.

8 . Th e statement “That’s where yo u ’re go in g, n o w hu rry
u p ” (lines 3 5 – 3 6 ) can most directly be attribu ted to
th e:
F. ch eering  boy, as h e v erbally criticizes th e narra-

tor’s efforts.
G. ch eering  boy, as h e sh ou ts encou rag ement to th e

narrator.
H. narrator, as h e specu lates abou t wh at th e ch eering

boy meant wh en th e boy pointed at th e pool.
J. narrator, as h e ang rily contemplates h is response

to th e ch eering  boy.

9 . For th e narrator, compared to practicing  in th e ou tdoor
pool, practicing  in th e indoor pool is:
A. more produ ctiv e.
B. more liberating .
C. less appealing .
D. less competitiv e.

1 0 . Wh en th e narrator h eard “Ju mp!” in h is mind wh ile
swimming  (line 6 7 ), h e was most lik ely remembering :
F. h is teammate’s command th e day th e narrator

cau g h t th e flag  line.
G. h is own sh ou t as h e leapt off th e ou tdoor pool’s

deck  th at fall.
H. th e ch eers of th e boy from th e riv al sch ool.
J. th e abru pt start of h is race th at Su nday.
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Passage II

SOC IA L SC IEN C E: Passag e A is adapted from th e  book
Apple: A Glo bal Histo ry by Erika Janik (©2 0 1 1  by Erika Janik).
Passag e B is adapted from th e  article  “Th e  Fath erland of
Apples” by Gary Nabh an (©2 0 0 8  by Th e Orion Society).

Passag e A by Erika Janik

In early September of 1 9 2 9 , Nik olai Vav ilov ,
famed Ru ssian plant explorer and botanist, arriv ed in
th e central Asian crossroads of Alma-Ata, Kazak h stan.
Climbing  u p th e Zailijsk ei Alatau  slopes of th e Tian
Sh an mou ntains separating  Kazak h stan from Ch ina,
Vav ilov  fou nd th ick ets of wild  apples stretch ing  in
ev ery direction, an extensiv e forest of fru it colou red
ru sset red, creamy yellow, and v ibrant pink . Nowh ere
else in th e world do apples g row th ick ly as a forest or
with  su ch  incredible div ersity. Amazed by wh at h e saw,
Vav ilov  wrote: ‘I cou ld see with  my own eyes th at I h ad
stu mbled u pon th e centre of orig in for th e apple.’

With  extraordinary prescience and few facts, 
Vav ilov  su g g ested  th at th e wild  apples h e h ad  seen
g rowing  in th e Tian Sh an were in fact th e ancestors of
th e modern apple. He track ed  th e wh ole process of
domestication to th e mou ntains near Alma-Ata, wh ere
th e wild  apples look ed awfu lly similar to th e apples
fou nd at th e local g rocery. Unfortu nately, Vav ilov ’s
th eory wou ld remain mostly u nk nown for decades.

Exactly wh ere th e apple came from h ad long  been
a matter of contention and discu ssion among  people
wh o stu dy plant orig ins. Vav ilov , imprisoned by Joseph
Stalin in 1 9 4 0  for work  in plant g enetics th at ch al-
leng ed Stalin’s beliefs, died in a Lening rad prison in
1 9 4 3 . Only after th e fall of commu nism in Ru ssia did
Vav ilov ’s th eory, made more th an h alf a centu ry earlier,
become widely recog nized.

As Vav ilov  predicted, it’s now believ ed th at all of
th e apples k nown today are direct descendents of th e
wild apples th at ev olv ed in Kazak h stan. Apples do not
comprise all of Kazak h stan’s plant bou nty, h owev er. At
least 1 5 7  oth er plant species fou nd in Kazak h stan are
eith er d irect precu rsors or close wild  relativ es of
domesticated crops, inclu ding  9 0  per cent of all cu lti-
v ated  temperate fru its. Th e name of Kazak h stan’s
larg est city, Alma-Ata, or Almaty as it is k nown today,
ev en translates as ‘Fath er of Apples’ or, according  to
some, ‘wh ere th e apples are’. So th is news abou t th e
apple’s orig ins was probably no su rprise to residents,
particu larly in towns wh ere apple seedling s are k nown
to g row u p th rou g h  th e crack s in th e pav ements. Th e
apple h as been ev olv ing  in Central Asia for u pwards of
4 .5  million years.

Passag e B by Gary Nabh an

Nik olai Vav ilov  is widely reg arded as th e world’s
g reatest plant explorer, for h e made ov er 2 5 0 ,0 0 0  seed,
fru it, and tu ber collections on fiv e continents. Kazak h
conserv ationist Tatiana Salov a credits h im with  first
recog nizing  th at Kazak h stan was th e center of orig in

and div ersity for apples. “It is not su rprising ,” sh e con-
cedes, “th at wh en Vav ilov  first came to Kazak h stan to
look  at plants h e was so amazed. Nowh ere else in th e
world do apples g row as a forest. Th at is one reason
wh y h e stated th at th is is probably wh ere th e apple was
born, th is was its birth ing  g rou nds.”

Discerning  wh ere a crop orig inated and wh ere th e
g reatest portion of its g enetic div ersity remains extant
may seem esoteric to th e u ninitiated . Bu t k nowing
wh ere exactly ou r food comes from—g eog raph ically,
cu ltu rally, and g enetically—is of paramou nt importance
to th e rath er small portion of ou r own species th at reg u -
larly concerns itself with  th e issu e of food secu rity. Th e
v ariety of foods th at we k eep in ou r fields, orch ards,
and, secondarily, in ou r seed bank s is critically impor-
tant in protecting  ou r food su pply from plag u es, crop
diseases, catastroph ic weath er, and political u ph eav als.
Vav ilov  h imself was personally motiv ated to become an
ag ricu ltu ral scientist by witnessing  sev eral famines
du ring  th e czarist era of Ru ssia. He h oped th at by com-
bining  a more div erse seed portfolio with  k nowledg e
from both  traditional farmers and collaborating  scien-
tists, th e nu mber of Ru ssian families su ffering  from
h u ng er mig h t be redu ced.

In a v ery real sense, th e forests of wild forag ers
and th e orch ards of traditional farmers in su ch  centers
of crop div ersity are th e wellspring s of div ersity th at
plant breeders, path olog ists, and entomolog ists retu rn
to ev ery time ou r society wh ittles th e resilience in ou r
fields and orch ards down to its break ing  point.

And wh ittle away we h av e done. Here in North
America, according  to apple h istorian Dan Bu ssey,
some 1 6 ,0 0 0  apple v arieties h av e been named and nu r-
tu red ov er th e last fou r centu ries. By 1 9 0 4 , h owev er, th e
identities and sou rces of only 7 ,0 9 8  of th ose v arieties
cou ld  be discerned by USDA scientist W. H. Rag an.
Since th en, some 6 ,1 2 1  apple v arieties—8 6 .2  percent of
Rag an’s 1 9 0 4  inv entory—h av e been lost from nu rsery
catalog s, farmers’ mark ets, and from th e American
table.

1 1 . Th e au th or’s u se of th e words and ph rases “th ick ets,”
“stretch ing  in ev ery direction,” and “extensiv e forest”
(lines 6 –7 ) in Passag e A most nearly serv es to emph a-
size wh ich  of th e following  points?
A. Th e Tian Sh an mou ntains are a ch alleng e to 

nav ig ate.
B. Th e apple v arieties of Kazak h stan wou ld be diffi-

cu lt for a botanist to catalog .
C. Th e d iv ersity of plant species in Kazak h stan is

cru cially important.
D. Th e mag nitu de of wild  apples in Kazak h stan is

stu nning .
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1 2 . Th e au th or of Passag e A most lik ely states th at th e
wild  apples g rowing  in th e Tian Sh an look ed  lik e
apples fou nd at th e local g rocery store to su pport th e
point th at:
F. many of th e apples stock ed in g rocery stores are

h arv ested in th e Tian Sh an.
G. in th e Tian Sh an, Vav ilov  h ad lik ely fou nd th e wild

ancestors of th e domesticated apple.
H. th e wild  apples g rowing  in th e Tian Sh an are

among  th e most popu lar v arieties with  consu mers.
J. in th e Tian Sh an, Vav ilov  h ad  fou nd new apple

v arieties to introdu ce to food produ cers.

1 3 . Passag e A mak es wh ich  of th e following  claims abou t
plant species th at are fou nd in Kazak h stan?
A. Approximately 1 5 7  species of cu ltiv ated temperate

fru its orig inated in Kazak h stan.
B. Ninety percent of all domesticated crops are eith er

direct precu rsors or close wild relativ es of plant
species fou nd in Kazak h stan.

C. Of th e plant species fou nd in Kazak h stan, ninety
percent are species of apples.

D. Aside from apples, at least 1 5 7  plant species fou nd
in Kazak h stan are eith er direct precu rsors or close
wild relativ es of domesticated crops.

1 4 . Passag e B most strong ly su g g ests th at Vav ilov  was
motiv ated to become an ag ricu ltu ral scientist primarily
becau se h e:
F. wanted to h av e one of h is finding s pu blish ed.
G. aimed to work  with  a famou s botanist.
H. wish ed to remedy a personal financial crisis.
J. h oped to h elp feed oth ers.

1 5 . Th e au th or of Passag e B u ses th e ph rase “wh ittle
away” (line 8 0 ) to refer to th e way th at apple v arieties
h av e been:
A. g rad u ally lost from nu rsery catalog s, farmers’

mark ets, and th e American table.
B. modified  by plant breeders, entomolog ists, and

path olog ists to meet specialized needs.
C. weeded ou t by scientists u ntil only th e few th ou -

sand most resilient v arieties remained.
D. pared down in 1 9 0 4  to th e few v arieties th at nu rs-

ery catalog s wanted to featu re.

1 6 . As it is u sed in lines 8 2 –8 3 , th e ph rase na med  a nd  nu r-
tu red most nearly means:
F. nominated and encou rag ed.
G. identified and cu ltiv ated.
H. pointed to and g roomed.
J. cited and fed.

1 7 . In Passag e B, it can most reasonably be inferred from
th e th ird parag raph  (lines 7 4 –7 9 ) th at “centers of crop
div ersity” become cru cially important wh en:
A. plant breeders wou ld lik e to learn more abou t th e

plant species of central Asia.
B. problems with  a cu ltiv ated crop requ ire experts to

research  a new v ariety of th e crop.
C. consu mers wou ld lik e more v ariety in g rocery pro-

du ce departments.
D. dispu tes among  plant breeders, path olog ists, and

entomolog ists lead to a redu ction in crop v ariety.

1 8 . Wh ich  of th e following  statements best describes th e
difference in th e tone of th e two passag es?
F. Passag e A is defensiv e, wh ereas Passag e B is 

dispassionate.
G. Passag e A is solemn, wh ereas Passag e B is 

optimistic.
H. Passag e A is celebratory, wh ereas Passag e B is

cau tionary.
J. Passag e A is accu satory, wh ereas Passag e B is 

sentimental.

1 9 . Compared to th e au th or of Passag e A, th e au th or of
Passag e B prov ides more information abou t th e:
A. redu ction in th e nu mber of apple v arieties in North

America ov er th e past fou r centu ries.
B. meth ods Vav ilov  u sed to prov e to oth er scientists

th at th e apples g rowing  in th e Tian Sh an are th e
ancestors of th e modern apple.

C. nu mber of apple v arieties th at are th riv ing  in
Kazak h stan today.

D. tech niqu es u sed by research ers to determine th e
reg ions with  th e g reatest g enetic d iv ersity in
plants.

2 0 . Passag e A qu otes Vav ilov  as saying  “‘I cou ld see with
my own eyes th at I h ad stu mbled u pon th e centre of
orig in for th e apple’” (lines 1 1 –1 2 ). In Passag e B th is
qu ote is directly:
F. inv ok ed by th e passag e au th or as h e imag ines wh at

Kazak h stan look ed lik e centu ries ag o.
G. u sed to su pport an arg u ment by USDA scientists.
H. paraph rased by Salov a.
J. refu ted by Bu ssey.
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Passage III

HU MA NITIES: Th is passag e is adapted from th e article “Th e
Qu ie t Sideman” by Colin Fleming  (©2 0 0 8  by Th e American
Sch olar).

Near th e end of h is eig h t years as a recording -
session mu sician, tenor saxoph onist Leon “Ch u ” Berry
landed a sh ort-liv ed spot with  Cou nt Basie’s orch estra.
Standing  in for one of th e Basie band’s two tenor
g iants, Berry took  a lead solo on “Oh , Lady Be Good,”
th e 1 9 2 4  Gersh win song  th at Basie h ad  played for
years. In th e 2 8  seconds th at th e solo lasted  on 
Febru ary 4 , 1 9 3 9 , we are treated to no less th an th e
mu sical personification of mind and body work ing
tog eth er in div ine tandem. Wh en you  h ear th e recording
for th e first time, you ’re lik ely to wonder wh y you ’v e
nev er h eard of Ch u  Berry before.

Wh y you ’v e nev er h eard of h im is pretty simple: a
lot of h ard-core jazz bu ffs don’t k now mu ch  abou t h im.
Berry was a solid  session player wh o tu rns u p on
recording s with  Basie, Bessie Smith , Fletch er 
Henderson, and Billie Holiday. Bu t h e did not cu t many
sessions h imself as a leader, and wh en h e soloed, h e
work ed with in th e recording  constraints of th e era and
th e swing  g enre—fast-mov ing  7 8 s with  solos often last-
ing  for a mere 3 2  beats.

Th e people wh o lov ed  Berry were, not su rpris-
ing ly, oth er tenor players, a situ ation leading  to th e
dreaded  “mu sician’s mu sician” tag . Bu t th at’s not
nearly praise enou g h  to describe Ch u  Berry, wh o, wh en
g iv en opportu nity, displayed a mu sical dexterity th at
wou ld be env ied by fu tu re g enerations of h orn men.

Berry faced th e lot of oth er h orn players: h av ing  to
g rind it ou t long  and h ard u ntil someth ing  memorable
bu rst th rou g h ; th e preju dices and expectations of th e
listening  pu blic; and th e accepted wisdom of wh at is
and isn’t art in a g iv en mediu m. In th is case, swing  was
fodder for dance parties, not mu sic worth y of stu dy.

Oddly enou g h , Berry’s g eniality mig h t h elp
explain h is failu re to cou rt h istory’s fav or: it wasn’t in
h is natu re to call attention to h imself or h is playing .
Born in 1 9 0 8  into th e black  middle class in Wh eeling ,
West Virg inia, th e laid-back , affab le Berry attended
West Virg inia State in Ch arleston, wh ere h e switch ed
from alto sax to tenor and exh ibited th e willing ness to
fit in th at ch aracterized h is presence in so many dance
bands. He was th e rare artist wh o refu sed to pu t h is
interests abov e th ose of th e band, ev en if th at meant
playing  ensemble passag es rath er th an tak ing  a h ealth y
allotment of solo break s.

Colleg e prov ed  a training  g rou nd for Berry th e
bandsman, as h e teamed u p with  a nu mber of amateu r
ou tfits. He nev er played simply to sh ow off. Instead, h e
tried to bring  ou t th e positiv e attribu tes in any g iv en sit-
u ation or setting . Later, wh en Berry is performing  with
th e Calloway ensemble, we h ear some rag g ed, ou t-of-
tu ne playing  u ntil Berry’s first few solo notes emerg e.

Th e oth er players, no long er lang u idly blowing  th rou g h
th eir ch arts, immediately su rg e u p beh ind h im, all 
fig h ting -fit. Once Berry finish es h is solo, th e sh enani-
g ans resu me.

After mak ing  h is way to New York , Berry immedi-
ately became a presence and soon was in demand. Th e
g reat jazz orch estras of th e swing  era were fronted by
mu sical directors/arrang ers—Du k e Elling ton was pre-
eminent—wh o drew th e acclaim. Th e sidemen were
mu sical trav eling  salesmen wh o sold someone else’s
wares in th e best style th ey cou ld manag e. It was with
Fletch er Henderson th at Berry beg an to ditch  some of
th e sideman’s su bserv ient trapping s. For starters, 
Henderson wrote in k eys th at were rare for th e jazz
orch estras of th e day, and h is somber, indig o-inflected
v oicing s were ideal for a player of Berry’s introspectiv e
approach  to h is instru ment: Berry sou nds as if h e’s
being  swallowed by h is sax. “Blu es in C Sh arp Minor,”
for instance, is odd, h au nting , and u ltimately relaxing .
A Berry solo in it is slig h tly off mik e, mak ing  th e lis-
tener feel as th ou g h  h e’s been playing  for some time
before we finally h ear h im. Th e effect is u nnerv ing , as
if we weren’t paying  close attention.

In Ju ne 1 9 4 0 , Cab Calloway g ranted Berry a sh ow-
case piece, “A Gh ost of a Ch ance,” th e sole recording  
in Berry’s career to featu re h im from start to finish . It
was h is “Body and Sou l,” a response to Coleman
Hawk ins’s famou s recording , intended not as a riposte
to a riv al, bu t as th e oth er h alf of a dialog u e. Its ru bato
lines are disembodied from th e mu sic meant to accom-
pany it, wh ich  is spartan to beg in with . Th is may be
Berry’s one and only instance of indu lg ence on a
record, a cath edral of a solo in its flou rish es, ang les,
ornamentations, reflexiv ity. If su nlig h t cou ld  pass
th rou g h  mu sic, “A Gh ost of a Ch ance” wou ld fu nnel it
ou t in th e broadest spectru m of colors.

2 1 . Based  on th e passag e, h ow did  Berry’s personality
affect h is career?
A. His ambitiou s, competitiv e personality was off-

pu tting  to oth er mu sicians, wh o were relu ctant to
play with  h im.

B. His g enial personality endeared h im to oth er mu si-
cians, bu t h is career su ffered wh en h e spent more
time socializing  th an practicing .

C. His modest and easyg oing  personality k ept h im
ou t of th e spotlig h t and, consequ ently, h e receiv ed
less attention as a performer.

D. His sh y, introspectiv e personality was misu nder-
stood as snobbish  arrog ance, so h e was offered  
few recording -session jobs.
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2 2 . Th e au th or mentions Berry’s solo in “Oh , Lady Be
Good” primarily in order to:
F. illu strate wh y most people h av en’t h eard of Berry.
G. prov ide an example of Berry’s mu sical excellence.
H. contrast Berry’s later work  with  Berry’s early

work .
J. establish  th at Berry’s solo was better th an Cou nt

Basie’s.

2 3 . Th e au th or points ou t th at many seriou s jazz enth u si-
asts k now little abou t Berry primarily in order to:
A. criticize sch olarsh ip th at h as prov ided an u nbal-

anced h istory of jazz.
B. demonstrate th at th e au th or is more k nowledg eable

th an most jazz sch olars.
C. illu strate th e secrecy Berry demanded in order to

preserv e h is family’s priv acy.
D. explain wh y it’s lik ely th at readers wou ld be u nfa-

miliar with  Berry.

2 4 . According  to th e au th or, Berry’s solos as a recording -
session mu sician were often v ery sh ort becau se h e:
F. wasn’t a v ery g ood saxoph one player u ntil late in

h is career.
G. drew more attention playing  ensemble passag es.
H. work ed with in th e recording  constraints of th e era.
J. preferred playing  many sh ort solos to playing  a

few long  ones.

2 5 . Th e au th or indicates th at d u ring  Berry’s time as a
mu sician, swing  mu sic was primarily reg arded as:
A. an opportu nity for soloists to sh ow off th eir sk ills.
B. a g enre to be most appreciated by you ng  people.
C. mu sician’s mu sic th at lack ed a popu lar au dience.
D. mu sic for dance parties bu t not mu sic for stu dy.

2 6 . As it is u sed in line 3 5 , th e word cou rt most nearly
means to:
F. seek  to attract.
G. romantically pu rsu e.
H. dang erou sly prov ok e.
J. pass ju dg ment u pon.

2 7 . In th e sev enth  parag raph  (lines 5 7 – 7 5 ), th e au th or
compares sidemen to trav eling  salesmen in order to:
A. mak e clear h ow often mu sicians h ad to trav el.
B. indicate th at mu sicians often h ad side jobs.
C. illu strate sidemen’s su pportiv e role in a band.
D. sh ow h ow h ard sidemen work ed to g et h ired.

2 8 . Th e au th or describes Henderson’s “Blu es in C Sh arp
Minor” as:
F. innov ativ e, indu lg ent, and colorfu l.
G. fast-mov ing , memorable, and eerie.
H. artfu l, su blime, and u nexpectedly u pbeat.
J. odd, h au nting , and relaxing .

2 9 . According  to th e au th or, wh at is u niqu e abou t th e Ju ne
1 9 4 0  rendition of th e song  “A Gh ost of a Ch ance”?
A. It’s th e only recorded  piece th at featu res Berry

from beg inning  to end.
B. Berry plays an alto saxoph one instead of h is u su al

tenor saxoph one.
C. It was th e only pu blic performance Berry g av e in

1 9 4 0 .
D. Berry sh owcases h is u nriv aled  ab ility to play a

solo th at blends into th e back g rou nd.

3 0 . Th e au th or u ses th e ph rase “a cath edral of a solo”
(line 8 5 ) most lik ely to create a sense th at Berry’s solo
was:
F. an intricate, awe-inspiring  masterpiece.
G. a somber, mou rnfu l h ymn.
H. a cru mbling  remnant of Berry’s once-g reat sk ill.
J. a testament to Calloway’s band leadersh ip.
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Passage IV

NA TURA L SC IEN C E: Th is passag e is adapted from th e article
“Warp Factor” by Ch arles L iu  (©2 0 0 3  by Natu ral History Mag a-
zine, Inc.).

Astronomers sometimes describe th e sh ape of ou r
h ome g alaxy, th e Milk y Way, as a th in-cru st pizza with
a plu m stu ck  in th e middle. Th e plu m is th e slig h tly
oblong  central bu lg e, protru d ing  abou t 3 ,0 0 0  lig h t-
years abov e and below th e g alactic plane, comprised
mostly of older stars; it mak es u p th e core of th e Milk y
Way, and inclu des a black  h ole two and a h alf million
times th e mass of th e Su n. Th e cru st of th e pizza is th e
g alactic disk —th e sou rce of most of ou r g alaxy’s lig h t.
Th in and flat, th e disk  is 1 0 0 ,0 0 0  lig h t-years across,
abou t 1 ,0 0 0  lig h t-years th ick , on av erag e, and inclu des
more th an 8 0  percent of th e g alaxy’s h u ndred billion or
so stars.

Th e plu m-and-pizza pictu re work s well enou g h ,
bu t lik e most simple metaph ors, it break s down if you
pu sh  it. For one th ing , th e g alactic disk  isn’t a rig id
body, bu t a loose ag g lomeration of matter streaming
arou nd a common center of g rav ity. (Th e swirling  pat-
tern of a h u rricane far better resembles ou r spinning
g alaxy.) For anoth er th ing , ou r g alaxy’s disk  isn’t flat;
it’s warped. Pictu re a disk  of pizza dou g h  spu n into th e
air by a sk illed ch ef: ou r g alaxy g oes th rou g h  th e same
k ind of floppy, wobbly g yrations, th ou g h  at a rate best
measu red  in rev olu tions per h u ndreds of millions of
years.

Wh y does th e Milk y Way h av e su ch  an odd-
look ing  warp? No definitiv e answer h as emerg ed. One
th ing  we do k now: wh en it comes to warps, ou r g alaxy
is h ardly u niqu e. Abou t h alf of all spiral g alaxies are
warped to some deg ree. Th eoretical and compu tational
models h av e sh own th at a nu mber of ph ysical processes
can warp a g alaxy, so it’s a matter of fig u ring  ou t wh ich
scenario applies. An innov ativ e analysis of th e problem
by Jeremy Bailin, an astronomy g radu ate stu dent at th e
Univ ersity of Arizona in Tu cson, h as implicated a small
satellite g alaxy, cu rrently being  ripped to sh reds by th e
g rav ity of th e Milk y Way.

Th e Sag ittariu s Dwarf Sph eroidal Galaxy was dis-
cov ered in 1 9 9 4 . It appears to be in a rou g h ly polar
orbit arou nd th e Milk y Way—th at is, abov e and below
th e g alactic d isk —abou t 5 0 ,0 0 0  lig h t-years from th e
g alactic center. Th at orbit bring s th e dwarf g alaxy far
too close to th e h u g e g rav itational tidal forces of th e
Milk y Way for th e dwarf to remain intact. As a resu lt,
th e Sag ittariu s Dwarf now look s someth ing  lik e strands
of spag h etti spilling  from th e front of a pasta-mak ing
mach ine, th e g alaxy’s matter being  drawn ou t ov er h u n-
dreds of millions of years by interg alactic tides.

Grav itational collisions between small satellite
g alaxies and b ig  spiral g alaxies h av e long  been
reg arded as possible cu lprits in th e warping  of a larg er
g alaxy’s disk . Th e best k nown satellite g alaxies orbit-
ing  th e Milk y Way—th e Larg e and Small Mag ellanic
Clou ds—are too far away, and h av e th e wrong  orbital

ch aracteristics, to h av e warped ou r g alactic h ome. Th e
Sag ittariu s Dwarf seems a mu ch  more lik ely candidate,
simply becau se it is only a th ird as far from th e center
of th e Milk y Way as th e Mag ellanic Clou ds. Bu t in
astronomy—u nlik e in real estate—location isn’t ev ery-
th ing ; to sh ow a direct connection between warp and
dwarf, th e orbital motion of th e Sag ittariu s Dwarf mu st
be link ed to th e rotation of th e Milk y Way’s disk .

Bailin’s stu dy is th e first to find su ch  a link . His
analysis of th e g alactic warp is based  on ang u lar
momentu m—a measu re of h ow mu ch  a system is spin-
ning  or rotating . Ju st as objects mov ing  in a straig h t
line h av e momentu m, objects spinning  or orbiting
arou nd an axis h av e ang u lar momentu m; and ju st as th e
momenta of two objects combine wh en th ey collide, so
too do th eir ang u lar momenta. Imag ine two fig u re
sk aters coming  tog eth er for a combination spin. Wh en
th ey mak e ph ysical contact, th eir indiv idu al spiraling
motions combine to produ ce a sing le, u nified wh irl.

Starting  with  th e latest measu rements of th e stru c-
tu re and spin of th e Milk y Way, Bailin dedu ced  th e
ang u lar momentu m of th e warped portion of th e Milk y
Way’s disk . He th en compared th at measu re with  th e
ang u lar momentu m of th e Sag ittariu s Dwarf—and
fou nd for th e first time, with in th e marg ins of measu re-
ment error, th at th e two ang u lar momenta are identical
in both  qu antity and direction. Su ch  a cou pling  of th e
ang u lar momenta of two bodies almost nev er h appens
by ch ance; u su ally, it tak es place only wh en two spin-
ning  systems, lik e th e sk aters, come into contact. Th e
cou pling  isn’t enou g h  to prov e cau se and effect by
itself, bu t it’s solid  circu mstantial ev idence th at th e
interaction of th e Sag ittariu s Dwarf with  th e Milk y Way
disk  created th e warp in ou r g alaxy.

3 1 . Wh ich  of th e following  statements best expresses th e
main idea of th e passag e?
A. Bailin beg an stu dying  th e Sag ittariu s Dwarf wh en

h e was a g radu ate stu dent in astronomy.
B. Th e g rav itational tidal forces of th e Milk y Way are

destroying  th e Sag ittariu s Dwarf.
C. Most astronomers h av e come to an ag reement th at

ev idence abou t h ow g alaxies h av e formed is, at
best, circu mstantial.

D. Ev idence su g g ests th at th e warp in th e Milk y
Way’s disk  resu lts from th e Milk y Way’s interac-
tion with  a small satellite g alaxy.

3 2 . It can reasonably be inferred  th at th e problem th e
au th or mentions in line 3 3  refers to:
F. a particu lar aspect of Bailin’s th eory for wh ich

th ere is little ev idence.
G. a math ematical compu tation th at led  Bailin to

focu s on th e Sag ittariu s Dwarf.
H. th e qu estion of wh ich  ph ysical processes cau sed

th e warp in th e Milk y Way.
J. th e potential impact of wobbly g yrations on th e

Milk y Way’s rotation.
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3 3 . It can reasonably be inferred from th e passag e th at th e
small satellite g alaxy referred to in lines 3 5 –3 6  is:
A. th e Small Mag ellanic Clou d.
B. th e Sag ittariu s Dwarf.
C. a k nown bu t as yet u nnamed g alaxy.
D. a h ypoth etical g alaxy th at is believ ed to exist bu t

h as not yet been fou nd.

3 4 . Based on th e passag e, wh ich  of th e following  state-
ments best describes Bailin’s stu dy as it relates to th e
field of astronomy?
F. It led astronomers to th e discov ery of a warp in th e

Milk y Way’s disk .
G. It conv inced more astronomers to focu s th eir atten-

tion on th e center of th e Milk y Way.
H. It rev ealed problems with  th e basic assu mptions

h eld by most astronomers.
J. It prov ided ev idence for an idea th at scientists h ad

long  considered  a possib ility bu t h ad  not yet
prov ed.

3 5 . According  to th e passag e, Bailin discov ered th at th e
ang u lar momentu m of th e warped portion of th e Milk y
Way and th e ang u lar momentu m of th e Sag ittariu s
Dwarf are:
A. identical in qu antity bu t different in direction.
B. identical in direction bu t different in qu antity.
C. identical in both  qu antity and direction.
D. different in both  qu antity and direction.

3 6 . According  to th e passag e, th e central bu lg e of th e
Milk y Way is comprised of:
F. 8 0  percent of th e g alaxy’s stars.
G. older stars and a black  h ole.
H. a g alactic plane and sev eral dwarf planets.
J. a loose ag g lomeration of u nidentified matter.

3 7 . Th e au th or refers to th e swirling  pattern of a h u rricane
primarily in order to:
A. h elp explain th e sh ortcoming s of th e plu m-and-

pizza metaph or.
B. arg u e th at th e u npredictability of th e rotation of

spiral g alaxies requ ires a new metaph or.
C. emph asize th e particu lar aspects of th e Milk y Way

th at mak e it u niqu e.
D. describe h ow th e mov ement of th e Milk y Way cre-

ates g rav itational tides.

3 8 . Th e passag e directly compares th e Milk y Way’s disk  as
it is affected by its warp to:
F. a pasta mak er ch u rning  ou t spag h etti.
G. pizza dou g h  being  spu n in th e air by a ch ef.
H. a th in-cru st pizza balanced on top of a plu m.
J. two fig u re sk aters coming  tog eth er for a combina-

tion spin.

3 9 . According  to th e passag e, wh ich  of th e following  state-
ments best describes th e mov ement of th e Sag ittariu s
Dwarf with  respect to th e Milk y Way?
A. It appears to be in a rou g h ly polar orbit arou nd th e

Milk y Way.
B. It appears to orbit th e Milk y Way at an ang le of

rou g h ly forty-fiv e deg rees.
C. It follows th e mov ement of th e stars in th e Milk y

Way’s disk , th ou g h  at a slig h tly faster rate.
D. It once followed th e mov ement of th e stars in th e

Milk y Way’s disk , bu t now seems to mov e errati-
cally along  its own path .

4 0 . Th e passag e describes ang u lar momentu m as th e
amou nt of a system’s:
F. v ertical dev iation with in an orbital path .
G. mov ement in a straig h t line th rou g h  space.
H. g rav itational pu ll.
J. spin or rotation.
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Passage I

A stu dy was condu cted to examine wh eth er female
Blattella germanica (a species of cock roach ) prefer to eat
cat food, ch eese, h am, or peanu ts. First, 2 0 0 mg  of each  of
th e 4 foods was separately placed into a sing le box. Th en,
adu lt female B. germanica were added to th e box. Fig u re 1
sh ows h ow th e mass, in mg , of each  food in th e box
ch ang ed ov er time after th e addition of th e B. germanica.
Table 1  sh ows th e percent by mass of carboh ydrates, lipids,
proteins, and water, respectiv ely, present in each  of th e 
4  foods tested in th e stu dy.

Fig u re 1

Fig u re adapted from Prach u mporn Lau prasert et al., “Food Prefer-
ence and Feeding  Beh avior of th e German Cockroach , Blattella
germanica (Linnaeu s).” ©2 0 0 6  by th e  Facu lty of Science, 
Ch u lalong korn University.

Table adapted from U.S. Department of Ag ricu ltu re, USDA National
Nu trient Database for Standard Reference, Release 2 4 . 2 0 1 1 .

1 . According  to Fig u re 1 , th e mass of ch eese remaining  at
4  h r was closest to wh ich  of th e following  v alu es?
A. 1 4 0  mg
B. 1 7 6  mg
C. 1 8 5  mg
D. 1 9 0  mg

2 . Su ppose a company wants to u se food as bait in a trap
desig ned to captu re female B. germanica. Based on
Fig u re 1 , wh ich  of th e 4 foods sh ou ld  th e company
place in th e trap to maximize th e ch ance of captu ring
female B. germanica ?
F. Cat food
G. Ch eese
H. Ham
J. Peanu ts
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Table 1

Food

Percent by mass

carboh ydrates lipids proteins water

Cat food 1 .2 6 .0 1 6 .9 6 6 .2
Ch eese 0 .5 2 7 .7 2 0 .8 4 8 .4
Ham 0 .0 1 8 .2 2 3 .6 5 7 .1
Peanu ts 1 5 .8 4 9 .6 2 6 .2 6 .4

SC IEN C E TEST
3 5  Minu tes—4 0  Qu estions

D IREC TION S: Th ere are several passag es in th is test.
Each  passag e is followed by several qu estions. After
reading  a passag e, ch oose th e best answer to each
qu estion and fill in th e corresponding  oval on you r
answer docu ment. You  may refer to th e passag es as
often as necessary.

You  are NOT permitted to u se a calcu lator on th is test.

GO ON  TO THE N EXT PA GE.ACT-1 8 7 4 FPRE
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3 . Consider th e 4  foods in order of th e percent by mass of
proteins, from lowest to h ig h est. From food to food, as
th e percent by mass of proteins increased, th e mass of
food remaining  at 2 8  h r:
A. increased only.
B. decreased only.
C. increased and th en decreased.
D. decreased and th en increased.

4 . Consider th e statement “Th e B. germanica ate th e food
between 0  h r and 4  h r, between 4  h r and 1 6  h r, between
1 6 h r and 2 4 h r, and between 2 4 h r and 2 8 h r.” Th is
statement is consistent with  th e data in Fig u re 1  for
h ow many of th e 4  foods?
F. 1
G. 2
H. 3
J. 4

5 . A stu dent predicted th at th e B. germanica wou ld eat
less cat food th an h am by th e end of th e stu dy. Do th e
data in Fig u re 1  su pport th is prediction?
A. Yes; at 2 8 h r, th e mass of cat food remaining  was

abou t 5 5 mg  g reater th an th e mass of h am 
remaining .

B. Yes; at 2 8 h r, th e mass of cat food remaining  was
abou t 9 5 mg  g reater th an th e mass of h am 
remaining .

C. No; at 2 8 h r, th e mass of cat food remaining  was
abou t 5 5  mg  less th an th e mass of h am remaining .

D. No; at 2 8 h r, th e mass of cat food remaining  was
abou t 9 5  mg  less th an th e mass of h am remaining .

6 . Based on Table 1 , wh en 2 0 0 mg  of each  of th e 4 foods
was placed in th e box, water accou nted for more th an
1 0 0  mg  of th e mass of wh ich  food(s)?
F. Peanu ts only
G. Cat food and h am only
H. Ch eese and peanu ts only
J. Cat food, ch eese, and h am only

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE
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Passage II

A teach er prov ided th e table below to th e stu dents in a
science class. Th e table g iv es 5  properties for each  of Sam-
ples A−H. Th e stu dents were told  to assu me th at each
sample is a completely solid cu be composed of a sing le
h ypoth etical pu re su bstance.

Th e teach er ask ed each  of 4 stu dents to explain h ow
th ese data cou ld be u sed to predict wh ich  samples are com-
posed of th e same su bstance.

Stu dent 1
If 2 samples h av e th e same v alu es for all 5 properties,

th ey are composed of th e same su bstance. If 2 samples
h av e different v alu es for any of th e 5 properties, th ey are
composed of different su bstances.

Stu dent 2
If 2  samples h av e th e same v alu es for any 3  or more of

th e 5 properties, th ey are composed of th e same su bstance.
If 2 samples h av e th e same v alu es for fewer th an 3  of th e
5  properties, th ey are composed of different su bstances.

Stu dent 3
If 2  samples h av e th e same mass, v olu me, and density,

th ey are composed of th e same su bstance. If 2 samples
h av e different v alu es for any of th ese 3 properties, th ey are
composed of different su bstances. Neith er melting  point
nor boiling  point, by itself, can disting u ish  between 
su bstances.

Stu dent 4
If 2  samples h av e th e same density, melting  point, and

boiling  point, th ey are composed of th e same su bstance. If
2 samples h av e different v alu es for any of th ese 3 proper-
ties, th ey are composed of different su bstances. Neith er
mass nor v olu me, by itself, can disting u ish  between 
su bstances.

7 . Based on Stu dent 1 ’s explanation, th e same su bstance
composes both  of th e samples in wh ich  of th e follow-
ing  pairs?
A. Samples A and  B
B. Samples B and  C
C. Samples C and  D
D. Samples D and  E

Sample
Mass
(g )

Volu me
(cm3 )

Density
(g /cm3 )

Melting
point 
(°C)

Boiling
point
(°C)

A 8 .0 4 .0 2 .0 1 2 6 7 4 7
B 8 .0 4 .0 2 .0 3 4 2 9 5 9
C 6 .0 3 .0 2 .0 2 3 7 8 8 5
D 6 .0 3 .0 2 .0 2 3 7 8 8 5
E 8 .0 2 .0 4 .0 1 2 6 7 4 7
F 8 .0 2 .0 4 .0 1 2 6 7 4 7
G 4 .0 1 .0 4 .0 1 2 6 7 4 7
H 4 .0 1 .0 4 .0 3 4 2 9 5 9

Note: Assu me th at mass, v olu me, and density were
determined at 2 0 °C and th at all 5 properties were
determined at 1  atmosph ere (atm) of pressu re.
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8 . Based on Stu dent 3 ’s explanation, th e same su bstance
composes both  of th e samples in wh ich  of th e follow-
ing  pairs?
F. Samples A and  C
G. Samples B and  E
H. Samples F and  G
J. Samples G and  H

9 . Su ppose th at th e temperatu re of Sample A is increased
to 2 5 0 °C at 1 atm of pressu re. At 2 5 0 °C, wou ld
Sample A be a solid or a liqu id?
A. Solid, becau se th e melting  point of Sample A is

1 2 6 °C.
B. Solid, becau se th e melting  point of Sample A is

7 4 7 °C.
C. Liqu id, becau se th e melting  point of Sample A is

1 2 6 °C.
D. Liqu id, becau se th e melting  point of Sample A is

7 4 7 °C.

1 0 . Consider th e claim th at 2 samples h av ing  th e same
density will always be composed of th e same su b-
stance, reg ardless of th e v alu es of th e oth er 4  proper-
ties. Wh ich  of th e stu dents, if any, wou ld be lik ely to
ag ree with  th is claim?
F. Stu dents 1  and  2  only
G. Stu dents 2 , 3 , and  4  only
H. All of th e stu dents
J. None of th e stu dents

1 1 . Wh ich  of Stu dents 2 , 3 , and  4  wou ld be lik ely to ag ree
th at Sample A and Sample B are composed of th e same
su bstance?
A. Stu dents 2  and  3  only
B. Stu dents 2  and  4  only
C. Stu dents 3  and  4  only
D. Stu dents 2 , 3 , and  4

1 2 . Consider th e statement “Two samples th at h av e th e
same mass, v olu me, density, and boiling  point are
composed of th e same su bstance, ev en if th e two sam-
ples h av e d ifferent melting  points.” Wh ich  of Stu -
dents  2  and   4 , if eith er, wou ld be lik ely to ag ree with
th is statement?
F. Stu dent 2  only
G. Stu dent 4  only
H. Both  Stu dent 2  and Stu dent 4
J. Neith er Stu dent 2  nor Stu dent 4

1 3 . Su ppose th at th e temperatu re of Sample D is increased
to 8 9 0 °C at 1  atm of pressu re. Will th e sample’s den-
sity be lower th an or h ig h er th an it was at 2 0 °C and
1  atm ?
A. Lower; Sample D will be a g as, and g ases g ener-

ally h av e lower densities th an do solids.
B. Lower; Sample D will be a liqu id, and liqu ids g en-

erally h av e lower densities th an do solids.
C. Hig h er; Sample D will be a g as, and g ases g ener-

ally h av e h ig h er densities th an do solids.
D. Hig h er; Sample D will be a liqu id , and liqu ids

g enerally h av e h ig h er densities th an do solids.
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Passage III

Wh en a solid metal (M) su ch  as iron (Fe), nick el (Ni),
or zinc (Zn) is placed  in an aqu eou s h ydroch loric acid
(HCl) solu tion, a reaction th at produ ces H2 g as occu rs:

M + 2 HCl → MCl2 + H2

Two experiments were condu cted to stu dy th e produ c-
tion of H2 in th is reaction. Th e apparatu s sh own in th e dia-
g ram below was u sed to collect th e H2 g as produ ced in
each  trial.

diag ram

As H2 was produ ced in th e stoppered flask , it exited th e
flask  th rou g h  th e ou tlet tu be and displaced th e water th at
h ad been trapped in th e inv erted g radu ated cylinder. (Th is
displacement occu rred becau se th e H2 did not dissolv e in
th e water.) Th e v olu me of water d isplaced  equ aled  th e
v olu me of g as (H2 and water v apor) collected.

In each  trial of th e experiments, Steps 1 −3  were 
performed:

1 . Th e apparatu s was assembled, and 2 5  mL of a 4  moles/L
HCl solu tion was pou red into th e empty flask .

2 . A selected mass of Fe, Ni, or Zn was added to th e flask ,
and th e stopper was qu ick ly reinserted into th e flask .

3 . Wh en H2 produ ction ceased, th e v olu me of water th at
was displaced from th e g radu ated cylinder was recorded.

Th e apparatu s and its contents were k ept at a selected tem-
peratu re th rou g h ou t Steps 2  and   3 . Th e atmosph eric pres-
su re was 7 5 8  mm Hg  th rou g h ou t all 3  steps.

Experiment 1
In each  trial, a selected mass of Fe, Ni, or Zn was

tested at 3 0 °C (see Fig u re 1 ).

Fig u re 1

Experiment 2
In each  trial, 0 .3 0 g  of Fe, Ni, or Zn was tested at a

selected temperatu re (see Fig u re 2 ).

Fig u re 2
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1 4 . Consider th e v olu me of g as collected in th e trial in
Experiment 2  for Ni at 3 0 °C. Th e same approximate
v olu me of g as was collected  in th e trial in Experi-
ment 1 for wh at mass of Ni ?
F. 0 .2 0  g
G. 0 .2 5 g
H. 0 .3 0  g
J. 0 .3 5 g

1 5 . How many temperatu res were tested in Experiment 1,
and h ow many temperatu res were tested  in Experi-
ment 2  ?

Experiment 1 Experiment 2
A. 1 1
B. 1 5
C. 5 1
D. 5 5

1 6 . Wh ich  of th e following  statements describes a differ-
ence between Experiments 1 and  2  ? In Experiment 1:
F. only Fe was tested, bu t in Experiment 2 , Fe, Ni,

and Zn were tested.
G. Fe, Ni, and Zn were tested, bu t in Experiment 2 ,

only Fe was tested.
H. th e same mass v alu e of each  metal was tested, bu t

in Experiment 2 , mu ltiple mass v alu es of each
metal were tested.

J. mu ltiple mass v alu es of each  metal were tested,
bu t in Experiment 2 , th e same mass v alu e of each
metal was tested.

1 7 . Wh ich  of th e following  v ariables remained constant
th rou g h ou t both  experiments?
A. Atmosph eric pressu re
B. Mass of metal
C. Temperatu re
D. Volu me of g as collected

1 8 . If a temperatu re of 5°C h ad  been tested  in Experi-
ment 2 , wou ld th e v olu me of g as collected for Zn more
lik ely h av e been g reater th an 10 7 mL or less th an
10 7  mL ?
F. Greater th an 10 7 mL, becau se for a g iv en metal,

th e v olu me of collected g as increased as th e tem-
peratu re decreased.

G. Greater th an 10 7 mL, becau se for a g iv en metal,
th e v olu me of collected g as increased as th e tem-
peratu re increased.

H. Less th an 10 7 mL, becau se for a g iv en metal, th e
v olu me of collected g as decreased as th e tempera-
tu re decreased.

J. Less th an 10 7 mL, becau se for a g iv en metal, th e
v olu me of collected g as decreased as th e tempera-
tu re increased.

1 9 . Consider th e balanced ch emical equ ation in th e pas-
sag e. Based on th is equ ation, if 10 moles of HCl are
consu med, h ow many moles of H2 are produ ced?
A. 0 5
B. 10
C. 15
D. 2 0

2 0 . Su ppose th at th e trial in Experiment 1 with  0 .2 5 g  of
Zn is repeated , except th at th e inv erted  g rad u ated
cylinder is replaced by inv erted test tu bes, each  com-
pletely filled with  6 0  mL of water. Based on Fig u re 1,
h ow many test tu bes will be needed to collect all th e
g as?
F. 1
G. 2
H. 3
J. 4
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Passage IV

Fig u re 1  is a diag ram of an RLC circu it. Th e circu it
h as a power su pply and 3 components: a resistor (R), an
indu ctor (L), and a capacitor (C).

Fig u re 1

Electric cu rrent can flow th rou g h  th e circu it eith er clock -
wise (positiv e cu rrent) or cou nterclock wise (neg ativ e cu r-
rent). Fig u re 2  sh ows h ow th e electric cu rrent in th e circu it,
I (in amperes, A), and th e power su pply v oltag e, VS (in
v olts, V), both  ch ang ed du ring  a 2 0 -millisecond (msec)
time interv al.

Fig u re 2

Fig u re 3  sh ows h ow th e v oltag es across th e components—
VR, VL, and VC, respectiv ely—each  ch ang ed  d u ring  th e
same 2 0  msec time interv al.

Fig u re 3

2 1 . According  to Fig u re 2 , th e maximu m positiv e v alu e of
VS was approximately:
A. 1 2 5  V.
B. 2 0 0  V.
C. 2 5 0  V.
D. 2 7 5  V.

2 2 . A p erio d is th e time requ ired for a wav e to complete
one fu ll cycle. Based on Fig u re 3 , th e period for VL
was:
F. 0 5  msec.
G. 1 0  msec.
H. 2 0  msec.
J. 4 0  msec.
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2 3 . According  to Fig u res 2  and  3 , wh ich  v oltag e v aried th e
least du ring  th e 2 0  msec interv al?

A. VS

B. VR

C. VL

D. VC

2 4 . Po larity refers to wh eth er a v oltag e is positiv e or neg a-
tiv e (a v oltag e of 0 V h as no polarity and can be
ig nored). Based on Fig u res  2  and   3 , wh ich  2 v oltag es
were always o p p o site in polarity?

F. VR and VL

G. VR and VS

H. VL and VC

J. VL and VS

2 5 . Based on Fig u re 2 , at wh ich  of th e following  times was
th e cu rrent in th e circu it flowing  cou nterclock wise?
A. 0 0  msec
B. 0 5  msec
C. 1 0  msec
D. 1 5  msec

2 6 . Th e tab le below lists th e electric ch arg e (in micro-
cou lombs, μC) stored on th e capacitor at 3  different
times du ring  th e 2 0  msec interv al.

Based on Fig u res 2  and  3 , from time = 7 msec th rou g h
time = 1 3 msec, did th e ch arg e on th e capacitor more
lik ely ch ang e in sync with  I or with  VC ?
F. I; ov er th at time interv al, both  th e ch arg e and I

decreased and th en increased.
G. I; ov er th at time interv al, both  th e ch arg e and I

increased and th en decreased.
H. VC; ov er th at time interv al, both  th e ch arg e and VC

decreased and th en increased.
J. VC; ov er th at time interv al, both  th e ch arg e and VC

increased and th en decreased.

Time (msec) Ch arg e (μC)

0 7 0 .5 1
1 0 0 .8 7
1 3 0 .5 1
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Passage V

Strains of bacteria carrying  a g enetic mu tation th at
prev ents th em from synth esizing  th e amino acid histidine
are called His−. Th ese strains of bacteria mu st absorb h isti-
d ine from th eir env ironment in order to su stain th eir
g rowth . Exposing  His− strains of bacteria to mu tagens
(su bstances th at indu ce DNA mu tations) can cau se new
mu tations th at restore th e ability of some bacteria to syn-
th esize h istidine. Any bacteriu m th at reg ains th e ability to
synth esize h istidine becomes His+ and is k nown as a His+
revertant.

Th e nu mber of His+ rev ertants in a popu lation of bac-
teria can indicate th e potential of a su bstance to be mu ta-
g enic in h u mans. Scientists tested  4 su bstances, each
su spected to be a mu tag en, on a His− strain of th e bacteria
Salmonella typhimu riu m.

Stu dy
A sterile petri dish  (Dish  1 ) containing  a nu trient ag ar

lack ing  h istidine was prepared. Th en, 1 × 1 0 8 cells of His−
S. typhimu riu m were added to Dish 1  and ev enly spread
ov er th e su rface of th e nu trient ag ar. Th ese procedu res
were repeated for 4 more nu trient ag ar dish es (Dish es 2−5),
except th at th e bacteria were mixed with  1  of th e 4 su s-
pected mu tag ens before being  spread ov er th e su rface of
th e nu trient ag ar. Table  1  lists, for each  of Dish es 2−5, th e
su bstance th at was mixed with  th e bacteria before th ey
were added to th e dish .

Th e 5 dish es were incu bated at 37 °C for 2 days. At th e
end of th e incu bation period, th e nu mber of colonies g row-
ing  on th e nu trient ag ar in each  dish  was determined (see
Table 2).

2 7 . Based on th e resu lts of th e stu dy, wh ich  of th e su s-
pected  mu tag ens resu lted  in th e g reatest nu mber of
His+ rev ertants in a dish ?
A. Su bstance L
B. Su bstance M
C. Su bstance N
D. Su bstance P

2 8 . Wh ich  dish  in th e stu dy was intended to serv e th e pu r-
pose of testing  wh eth er some of th e S. typhimu riu m
cells became His+ rev ertants with ou t th e addition of a
mu tag en?
F. Dish  1
G. Dish  2
H. Dish  3
J. Dish  4

Table 1

Dish Su bstance

2 L
3 M
4 N
5 P

Table 2

Dish Nu mber of colonies

1 0 0 2
2 0 1 4
3 0 25
4 1 0 7
5 0 0 6

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE
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2 9 . Based on th e resu lts of th e stu dy, wh at is th e order of
th e su spected mu tag ens, from th e su bstance with  th e
lea st potential to be mu tag enic to th e su bstance with
th e most potential to be mu tag enic?
A. P, M, N, L
B. P, L, M, N
C. N, L, P, M
D. N, M, L, P

3 0 . In th e stu dy, th e scientists tested  th e effect of Su b-
stance P at a concentration of 5 × 1 0 −9 g /mL. After th e
stu dy, th e scientists repeated th eir test of th e effect of
Su bstance P, bu t at 3  oth er concentrations. Th e 3  con-
centrations and th eir corresponding  resu lts are sh own
in th e table below.

Wh at is th e relationsh ip, if any, between th e concentra-
tion of Su bstance P and its potential to cau se mu tations?
F. As th e concentration of Su bstance P increases, its

potential to cau se mu tations increases only.
G. As th e concentration of Su bstance P increases, its

potential to cau se mu tations decreases only.
H. As th e concentration of Su bstance P increases, its

potential to cau se mu tations first decreases and
th en increases.

J. Th ere is no relationsh ip between th e concentration
of Su bstance P and its potential to cau se mu tations.

3 1 . Before bacteria were added  to it, th e d ish  th at was
intended to serv e as th e control d ish  in th e stu dy
lack ed wh ich  of th e su bstances listed below?

I. Histidine
II. Nu trient ag ar

III. Su spected mu tag en
A. II only
B. III only
C. I and II only
D. I and III only

3 2 . Wh ich  of th e following  statements abou t th e nu mbers
of bacteria th at reg ained th e ability to synth esize h isti-
d ine is consistent with  th e resu lts of th e stu dy for
Dish es  2  and   3  ? Th e nu mber of bacteria th at became
His+ rev ertants after exposu re to:
F. Su bstance M was abou t 2  times th e nu mber of bac-

teria th at became His+ rev ertants after exposu re to
Su bstance L.

G. Su bstance L was abou t 2  times th e nu mber of bac-
teria th at became His+ rev ertants after exposu re to
Su bstance M.

H. Su bstance M was abou t 4  times th e nu mber of bac-
teria th at became His+ rev ertants after exposu re to
Su bstance L.

J. Su bstance L was abou t 4  times th e nu mber of bac-
teria th at became His+ rev ertants after exposu re to
Su bstance M.

3 3 . Th e particu lar strain of S . typhimu riu m ch osen for th e
stu dy lack s normal DNA repair mech anisms. Wh ich  of
th e following  statements g iv es th e most lik ely reason
th is particu lar strain was ch osen? Th e scientists:
A. did not want th e bacteria in th e stu dy to synth esize

any DNA.
B. did not want th e bacteria in th e stu dy to synth esize

any proteins.
C. wanted  th e bacteria in th e stu dy to be ab le to

repair th e mu tations cau sed by th e su bstances.
D. wanted th e bacteria in th e stu dy to be u nable to

repair th e mu tations cau sed by th e su bstances.

Concentration of
Su bstance P

Nu mber of
colonies

0 1 0  × 1 0 −9 g /mL
0 5 0  × 1 0 −9 g /mL
1 0 0  × 1 0 −9 g /mL

0 1 4
0 5 4
1 1 4

GO ON TO THE NEXT PA GE.ACT-1 8 7 4 FPRE

4 4



50

Passage VI

Th ree stu d ies examined h ow th e v olu me of ru noff
from melting  ice is affected by wind speed and by th e pres-
ence of sand beneath  th e ice.

In a lab  k ept at 1 8 °C, ru noff was collected  from a
plastic box containing  melting  ice. Th e box was tilted at
1 0 ° and h ad h orizontal opening s in its lower end. After
flowing  th rou g h  th e opening s, th e ru noff fell into a trou g h
(see diag ram) and was conv eyed to a measu ring  dev ice.

S tu dy 1
In each  of th e first 3  of 4 trials, th e following  steps

were carried ou t:

1 . A 3 0 cm deep layer of a particu lar clean, dry sand was
placed in th e box.

2 . A 3 0 cm deep layer of chip p ed ice (density 0 .4 g /cm3 )
was placed in th e box on top of th e layer of sand.

3 . A fan was tu rned on to blow air at a constant speed onto
th e trou g h  end of th e box.

4 . For th e next 6 0 0 min, th e v olu me of ru noff collected
ov er each  2 0  min period was measu red.

Th e wind speed was 2 .5 m/sec, 1 .0 m/sec, and 0 .5 m/sec in
th e first, second, and th ird trials, respectiv ely.

In th e fou rth  trial, all steps except Step3  were carried
ou t. (Th e fan was not tu rned on.)

Th e resu lts of th e 4  trials are sh own in Fig u re 1 .

Fig u re 1

S tu dy 2
Th e second trial of Stu dy1  was repeated. Th en th e

second trial of Stu dy 1  was ag ain repeated , except th at 
Step1  was omitted. (No sand layer was placed in th e box.)
Th e resu lts of th e 2  trials are sh own in Fig u re 2 .

Fig u re 2

Fig u res adapted from Masah iko Hasebe and Takanori Ku mekawa,
“Th e Effect of Wind Speed on th e Snowmelt Ru noff Process: Labo-
ratory Experiment.” ©1 9 9 4  by International Association of Hydro-
log ical Sciences Pu blish ing .
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3 4 . Th e research ers condu cting  th e stu dies ch ose to u se a
box made of a type of plastic rath er th an of wood to
ensu re th at all of th e water from th e melting  ice wou ld
flow from th e box and into th e trou g h . Th e research ers
most lik ely made th at ch oice becau se th at type of plas-
tic, u nlik e wood, is:
F. porou s and permeable, and th erefore incapable of

absorbing  water.
G. nonporou s and impermeable, and th erefore inca-

pable of absorbing  water.
H. porou s and permeable, and th erefore capable of

absorbing  water.
J. nonporou s and impermeable, and th erefore capa-

ble of absorbing  water.

3 5 . Su ppose Stu dy2  h ad been repeated, except in a lab
k ept at −1 °C. Th e total v olu me of ru noff measu red
ov er th e 6 0 0  min in th e repeated  stu dy wou ld  most
lik ely h av e been:
A. near or at zero, becau se −1 °C is below th e freezing

point of water.
B. near or at zero, becau se −1 °C is abov e th e freezing

point of water.
C. g reater th an th at in th e orig inal stu dy, becau se

−1 °C is below th e freezing  point of water.
D. g reater th an th at in th e orig inal stu dy, becau se

−1 °C is abov e th e freezing  point of water.

3 6 . According  to th e resu lts of Stu dy1 , for wh ich  of th e
wind speeds did th e ru noff v olu me per 2 0  min decrease
to zero from its maximu m v alu e before 5 0 0  min ?
F. 0  m/sec only
G. 2 .5  m/sec only
H. 0 .5  m/sec and 1 .0  m/sec only
J. 1 .0  m/sec and 2 .5  m/sec only

3 7 . Compare th e resu lts of th e 2  trials in Stu dy 2 . In wh ich
trial d id  th e v olu me of ru noff per 2 0 min reach  a
g reater maximu m v alu e, and in wh ich  trial d id  th e
v olu me of ru noff per 2 0  min decrease to zero from th e
maximu m v alu e in th e sh orter amou nt of time?

g reater maximu m sh orter time to zero
A. with  sand layer with  sand layer
B. with  sand layer with ou t sand layer
C. with ou t sand layer with  sand layer
D. with ou t sand layer with ou t sand layer

3 8 . Th e v olu me of ru noff measu red at 2 0 0 min in Stu dy1
for th e 4  wind speeds is best represented by wh ich  of
th e following  g raph s?

3 9 . Wh ich  factor was v aried in Stu dy1  bu t k ept th e same
in Stu dy 2  ?
A. Depth  of sand layer
B. Wind speed
C. Tilt of box
D. Type of material th at melted

4 0 . Based on th e diag ram and th e description of Stu dy1 ,
wh ich  of th e following  expressions wou ld most lik ely
be u sed to calcu late th e volu me of th e sand layer in th e
plastic box (before ch ipped ice was placed on top)?
F. 3 0  cm × 6 0  cm × 6 0  cm
G. 3 0  cm × 6 0  cm × 1 2 0  cm
H. 6 0  cm × 6 0  cm × 6 0  cm
J. 6 0  cm × 6 0  cm × 1 2 0  cm
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If you plan to take the ACT with writing, sharpen your pencils and 
continue with the writing test on page 53.

If you do not plan to take the ACT with writing, skip to page 56 for 
instructions on scoring your multiple-choice tests.
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Practice Writin g Test

Directions

This is a test of your writing skills. You will have forty (40) minutes to read the prompt, plan your response, 
and write an essay in English. Before you begin working, read all material in this test booklet carefully to 
understand exactly what you are being asked to do. 

You will write your essay on the lined pages in the answer document provided. Your writing on those pages 
will be scored. You may use the unlined pages in this test booklet to plan your essay. Your work on these 
pages will not be scored. 

Your essay will be evaluated based on the evidence it provides of your ability to:

• clearly state your own perspective on a complex issue and analyze the relationship between your 
perspective and at least one other perspective

• develop and support your ideas with reasoning and examples 
• organize your ideas clearly and logically
• communicate your ideas effectively in standard written English

Lay your pencil down immediately when time is called.

DO NOT OPEN THIS BOOKLET UNTIL TOLD TO DO SO.

WRITING TEST
BOOKLET

©2018 by ACT, Inc. All rights reserved.
NOTE: This test material is the confidential copyrighted property of ACT, Inc., and may not be 
copied, reproduced, sold, or otherwise transferred without the prior express written permission 
of ACT, Inc. Violators of ACT’s copyrights are subject to civil and criminal penalties.

PO Box 168
Iowa City, IA 52243-0168

Your Signature:  ___________________________________________________________  
(Do not print.)

Print Your Name Here:  _____________________________________________________

Your Date of Birth:

– –

Month Day Year Form 18AG24

You must take the multiple-choice tests before you take the writing test.
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Kid Stuff
Toys are for children, right? Not anymore. In recent years, things that used to be considered “kid stuff” 
have grown in popularity among grownups. Nowadays, adults regularly play video games, watch 
animated movies and television shows, purchase dolls and other collectible figures, and read comic 
books for their own enjoyment. Is adult enjoyment of children’s entertainment merely a sign of 
immaturity? In what ways can playing with kid stuff change the way adults understand today’s youth? 
Given that toys, games, and publications that used to be exclusively for children are growing in 
popularity among adults, it is worth considering the effects and implications of this trend.

Read and carefully consider these perspectives. Each suggests a particular way of thinking about the 
trend of adults playing with kid stuff.

Perspective One Perspective Two Perspective Three

It’s good for adults to be 
familiar with kid stuff. 
They’ll understand the 
lives of children better 
and be more responsive to 
their needs, interests, and 
problems.

Adults need to be 
models of maturity and 
responsibility. When 
they act and think like 
children, kids have no 
one to look to for 
guidance.

Children need their own 
cultural space—their own 
books, their own toys, 
their own movies—in 
which to explore their 
ideas. When adults start 
to take over that space, 
kids lose out. 

Essay Task
Write a unified, coherent essay about the trend of adults playing with kid stuff. In 
your essay, be sure to: 

• clearly state your own perspective on the issue and analyze the relationship 
between your perspective and at least one other perspective

• develop and support your ideas with reasoning and examples
• organize your ideas clearly and logically
• communicate your ideas effectively in standard written English

Your perspective may be in full agreement with any of those given, in partial 
agreement, or completely different. 

Form 18AG24
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Planning Your Essay
Your work on these prewriting pages will not be scored.

Use the space below and on the back cover to generate ideas and plan your essay. You may wish to 
consider the following as you think critically about the task:

Strengths and weaknesses of different perspectives on the issue 
• What insights do they offer, and what do they fail to consider? 
• Why might they be persuasive to others, or why might they fail to persuade?

Your own knowledge, experience, and values 
• What is your perspective on this issue, and what are its strengths and weaknesses? 
• How will you support your perspective in your essay?

Note

• For your practice essay, you will need scratch paper to plan your essay and four lined sheets of paper for your 
response.

• On test day, if you are taking the paper test, you will receive a test booklet with space to plan your essay and 
an answer document with four lined pages on which to write your response.

• Read pages 61–62 for information and instructions on scoring your practice writing test.
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