
12

PA SSA GE I

The Triang ular Snowflake

[1 ]

Snowflak es form from tiny water droplets, following  

a specific process of ch emical bonding  as th ey freeze,

wh ich  resu lts in a six-sided fig u re. Th e rare “triang u lar”

snowflak e, similarly, confou nded scientists for years

becau se it apparently defied th e basic laws of ch emistry.

[A] Th e seeming ly triang u lar sh ape of th ose snowflak es

su g g ests th at forming th rou g h  a different process of

ch emical bonding . [B] By re-creating  snowflak e formation,

a discov ery h as rev ealed to scientists Kenneth  Libbrech t

and Hannah  Arnold th e cau se of th is apparent v ariation.

[2 ]

Snowflak es beg in to form wh en water in th e

atmosph ere freezes it cau ses th e water molecu les 

to bond into a h exag onal sh ape. Du ring  th e flak e’s 

descent from Earth ’s u pper atmosph ere, oth er water 

v apor molecu les bu mps into th e h exag onal stru ctu re. 

1 . A. NO CHANGE
B. form, from tiny, water droplets,
C. form from tiny, water, droplets
D. form, from tiny water droplets

2 . F. NO CHANGE
G. for example,
H. additionally,
J. h owev er,

3 . A. NO CHANGE
B. th e manner in wh ich  formation
C. wh ich  h ad formed
D. th at th ey form

4 . F. NO CHANGE
G. th e discov ery of th e cau se of th is apparent v ariation

h as been made by scientists Kenneth  Libbrech t and
Hannah  Arnold.

H. scientists Kenneth  Libbrech t and Hannah  Arnold
h av e discov ered th e cau se of th is apparent v ariation.

J. th e cau se of th is apparent v ariation h as been dis-
cov ered  by scientists Kenneth  Libbrech t and
Hannah  Arnold.

5 . A. NO CHANGE
B. freezes, cau sing
C. freezes, it cau ses
D. freezes, th is cau ses

6 . F. NO CHANGE
G. h as bu mped
H. bu mped
J. bu mp

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.
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Bypassing  th e liqu id water ph ase, th ose molecu les

condense directly onto th e establish ed h exag onal pattern.

As a resu lt, th e flak e g rows ou tward into big g er and more

complex h exag onal arrang ements su rrou nding  th e orig inal

h exag onal sh ape at th e center of th e flak e. [C] 

[3 ]

In 2 0 0 9 , Libbrech t and Arnold’s experiments 

rev ealed th at triang u lar snowflak es beg in with  th e 

same process of ch emical bonding  and forms a h exag onal

sh ape. Th e triang u lar sh ape is an illu sion resu lting  from 

one sig nificant addition to th e process du st.

[4 ]

Triang u lar snowflak es beg in to form wh en a tiny 

du st particle or oth er su ch  impu rity collides with  th e 

flak e as it falls, th ereby pu sh ing  one edg e u pward. [D] 

Th e downward edg e of th e snowflak e encou nters more

wind resistance th an th e rest of th e flak e. Th e g reater 

th e pressu re from th e wind, cau ses bonds to form 

qu ick at th is edg e th an in th e rest of th e snowflak e.

[5 ]

Th e resu lting  snowflak e h as th ree long  sides and 

th ree sides th at are so sh ort th ey are difficu lt to detect.

Alth ou g h  th ese snowflak es appear to h av e a triang u lar

sh ape—th ey actu ally h av e a h exag onal pattern. Su ch

snowflak es offer ev idence th at ev en wh en impu rities 

interfere, th e basic laws of ch emistry still apply.

7 . If th e writer were to delete th e u nderlined portion
(adju sting  th e capitalization as needed), th e sentence
wou ld primarily lose:
A. an explanation of th e process water molecu les

u nderg o to ch ang e from liqu id to v apor to solid.
B. a detail th at mentions a step some water molecu les

sk ip in ch ang ing  from v apor to solid.
C. a v isu al description of wh at water v apor molecu les

look  lik e.
D. an explanation of h ow molecu les react to v ariou s

air temperatu res.

8 . F. NO CHANGE
G. were th ey to form
H. if th ey formed
J. form

9 . A. NO CHANGE
B. process is
C. process:
D. process;

1 0 . F. NO CHANGE
G. pressu re from th e wind, wh ich
H. th e pressu re, as th e wind
J. pressu re from th e wind

1 1 . A. NO CHANGE
B. more qu ick ly
C. most qu ick ly
D. qu ick est

1 2 . F. NO CHANGE
G. sh ape,
H. sh ape;
J. sh ape:

1 3 . Wh ich  ch oice most effectiv ely conclu des th e sentence
and th e essay?
A. NO CHANGE
B. scientists can be certain th at a solu tion to ev en th e

most confu sing  ev ent will be fou nd.
C. snowflak es will still fall if atmosph eric conditions

are fav orable.
D. snowflak es come in many different sh apes and

sizes.
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1 4 . Th e writer is considering  adding  th e following  sen-
tence to th e essay:

Th is g rowth  can tak e th e form of eith er
branch ing  (wh ich  forms stable, symmetrical
sh apes) or faceting  (wh ich  forms u nstab le,
complex sh apes).

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

PA SSA GE II

Climbing Mt. Fuji

[1 ]

Bu ndled u p in wool sweaters and th ick  

coats, and we watch ed th e su n setting  on Mt. Fu ji 

in Japan. It was Au g u st and ou r cloth es were stifling , 

bu t we wou ld h av e needed th e warmth  from ou r bodies

sealed arou nd u s as we h ik ed into th e h ig h  altitu des. 

Th ree friends and I stepped away from th e crowd of 

oth er h ik ers and spok e ou r intention: “Su nset at th e 

base, su nrise at th e top.” [A] 

[2 ]

As we h ik ed, a patch work  of clou ds swept across 

th e dark ening  sk y, h iding  all traces of ou r su rrou nding s

ou tside ou r flash lig h ts’ beams. Th e trail g radu ally ch ang ed

from compact dirt to a ju mble of v olcanic rock s. [B] 

1 5 . Su ppose th e writer’s primary pu rpose h ad been to offer
an example of a discov ery th at ch ang ed th e way scien-
tists v iewed th e basic laws of ch emistry. Wou ld th is
essay accomplish  th at pu rpose?
A. Yes, becau se it describes h ow th e observ ation of

triang u lar snowflak es h as led scientists to discov er
th at th eir u nderstanding  of th e basic laws of ch em-
istry is flawed.

B. Yes, becau se it describes h ow scientists h av e
applied  th e k nowledg e th ey’v e g ained th rou g h
stu dying  snowflak es to oth er areas of ch emistry.

C. No, becau se it focu ses on h ow scientists are stru g -
g ling  to determine h ow triang u lar snowflak es are
formed.

D. No, becau se it explains th at triang u lar snowflak es
appeared to, bu t don’t actu ally, v iolate th e basic
laws of ch emistry.

1 6 . F. NO CHANGE
G. coats wh ile watch ing
H. coats, we watch ed
J. coats watch ing

1 7 . A. NO CHANGE
B. wou ld need
C. will need
D. need
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