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Adding zigzags to walls could help cool an overheated building, 

even as global temperatures rise.  

Researchers ( )devised a new, electricity-free design for vertical 

walls that can cool the building more efficiently than standard walls.  

These zigzags, just a few centimeters wide, can      daily average 

wall temperatures by a couple degrees Celsius, the team reports. 

Buildings currently consume about 40 percent of global energy and 

account for over a third of global CO2 emissions, a large part of which 

comes from air conditioning.  So researchers have hunted for ways to 

reduce that energy load with designs that can reflect more and more of 

the sun�s energy. 

Most �radiative cooling� designs ( )involve roofs designed to take 

in and then release the sun�s energy at infrared wavelengths that 

radiate through Earth�s atmosphere and into space.  Such roofs can be 

decorated with plants, painted white to better reflect sunlight, or coated 

in materials that are both highly reflective and highly     . 

Vertical walls are trickier to cool, says materials scientist Yuan 

Yang of Columbia University.  That�s      they don�t just face out 

toward space, but absorb heat from the ground at the same time.  An 

efficient radiative cooling design must account for both ( )effects. 

Hence: zigzag walls.  Yang�s team hypothesized that by 

zigzagging the vertical surface and coating it with different materials � 

more reflective materials facing downward and more emissive materials 

facing upward � the wall could absorb      a standard straight 
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wall. 

Simulations comparing      much heat standard and zigzag 

walls gained from the ground during a hot day supported that 

hypothesis.  The average difference in wall temperature was about 2.3 

degrees.  The biggest difference was 3.1 degrees during the hottest part 

of the day.  

The team      when they tested a miniature backyard version 

of their design in summer 2022 in New Jersey.  Researchers tested a 

small-scale version of their zigzag wall design, and tracked changes in 

ground, air and wall temperatures.  As ground temperatures rose, they 

found, the zigzag walls stayed cooler than standard flat walls. 

The goal was to design something that would be     , Yang says.  

Zigzag walls already exist, he notes, and the design is easy to 

( )manufacture and scale up. 

[Science News, August 9, 2024 ] 
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 radiative: infrared:  

 absorb:  hypothesize:  

 

(Source: Carolyn Gramling, Science News, August 9, 2024. Used with permission.) 
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estimate increase measure reduce
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depend on include promote  separate
 

   

 

emissive overheating  upward     vertical 
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a careful examination of something in order to understand it  

better  

a change that is caused by an event, action, etc.

a person, event, or thing that makes something happen

facts, information, documents, etc. that prove something is true 

   

  

as much heat as heat rather than

less heat than more heat than

 

   

 

between both how which

 

   

   

could not find any difference found a similar difference

got a totally different result was at a loss about what to do

 

   

   

 commercially appealing  deeply concerned 

 extremely dangerous   heavily polluted 

 

 

   

  add   produce  purchase  throw away 
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When the pop star appeared, her fans (        ) her autograph.  
 

 asked her to sign  asked sign her to 

 asked to her sign  her sign to ask  

 

 The next time you (        ) to Japan, I�ll take you to more  
     interesting places. 
 

 are come  are coming 

 come  will come 

 
 This problem (        ) at the last meeting. 

 
 didn�t discuss  was not discussed 

 was not discussing  was not to discussion 

 

 This store doesn�t have (        ) that one. 
 

 as so wide a selection as  as wide a selection as 

 as wider a selection as  as widest a selection as 

 

He�s saving money (        ) on a tour around the world. 
 

 for go  goes to 

 gone  to go 

 
 I can�t forget the day (        ) I first met her. 

 
 of  that 

 when  where 

 
 We had such a (          ) time together.  

 
 please  pleased 

 pleasant  pleasure 
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 There used to be a narrow bridge (          ) this river here. 
 across  between 

 of  with 

 
I�m expecting that (          ) least twenty people will come. 

 at  for 

 in  to 

 
I had a stomachache this morning and was absent (          ) 

     school today. 
 below  for 

 from  over 

 
  A: Hello?  I ordered a pizza from your website, but it hasn�t  

arrived yet.  What�s going on? 
 B: (         ) 
 A: Are you going to make me wait for two hours? 
 
    I�m sorry to keep you waiting.  The delivery person has  

just left the store. 
    It�ll arrive a little sooner. 
    Thank you for calling.  This is Zacky-Pizza.  Please place 
      your order. 
    There�s nothing I can do.  I�ll wait a little longer. 
 

 A: You�ll waste your ticket fee if you can�t go to the concert. 
 B: (         ) 
 A: I think so, too.  Mark the date on your calendar. 
 
    Guess how much money I can earn at the concert? 
    Do you know where the concert will be held? 
    I wouldn�t spend that much money on a concert. 
    I�ll make sure I won�t miss it.  It should be a good one. 
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  A: Hey, you should try the new menu at the student cafeteria. 

         They�re so good.  
 B: (         ) 
 A: That�s too bad.  I thought you�d like the changes. 
 
    I agree, the new pasta dish was especially tasty. 
    I already did.  To be honest, I prefer the previous menu. 
    Well, I think you should try much harder. 
    Why not?  Let�s give it a try right now. 
 

  A: I�m planning to work part-time during the summer vacation.
 B: (         ) 
 A: Actually, I�ve already decided where I�m going to work. 
 
    Do you want to work in the restaurant together with me? 
    Thanks, but I want to try somewhere where I don�t know  

anyone. 
    The library is very noisy here. 
    What time do you finish work today? 
 

  A: How much traveling is required for this job? 
 B: (         ) 
 A: That�s not too bad. 
 
    It�s nice to travel around the world. 
    It�s very cheap.  It only costs 200 dollars. 
    I was surprised when I heard about the requirement. 
    Probably about twice a year. 
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    The designers [    ] [  ] [    ] [  ] [    ] [  ] [    ] 
people to use. 

 are easy  for  have  

 left-handed  many products  released 

 that   

 

 The computer [    ] [  ] [    ] [  ] [    ] [  ] [    ] from 
five years ago. 
 

 has  of  speed  

 ten  the processing  the product 

 times   

 

 For your safety, please [    ] [  ] [    ] [  ] and [    ]  
[  ] [    ]. 
 

 attention  don�t  feed  

 pay  the tour guide  the wild animals 

 to   

 If I [    ] [  ] [    ], I [  ] [    ] [  ] [    ]. 
 

 better  could  had  

 make  more  this report  

 time   
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Periodical cicadas are a unique group of cicada species that emerge 

in unison in 13- or 17-year cycles depending on the ( )specific brood.  

There are at least fifteen active broods of periodical cicadas that exist 

today; others have gone ( )extinct.  In 2024, two broods, a 13- and 

17-year brood, will be emerging, and some regions will meet both broods 

    .  This co-emergence has not happened with these two broods for 

221 years.  That was in 1803, when Thomas Jefferson was president, 

and the first public library was opening in America! 

    In Iowa State, we will mostly ( )experience one brood, called 

“brood XIII”, which are 17-year cicadas.  The last time this brood of 

cicadas emerged was in 2007.  Brood XIII will emerge in east central 

Iowa, extending west to Tama County.  This brood also emerges in 

parts of Illinois State, and small areas of Indiana, Wisconsin, and 

Michigan States.  The other brood emerging this year is called “the 

great southern brood” or “brood XIX.”  The last time this brood 

emerged was in 2011.  It is one of the largest brood, emerging in 

several states across the Midwest and the Southeast.  In Iowa, this 

brood is likely to emerge in Lee and Van Buren Counties, but unlikely 

elsewhere.  

    While it is hard to precisely predict the exact locations that all the 

cicadas will emerge, it is highly unlikely that     ; the only areas 

that will likely see the double emergence are a selection of counties in 

central Illinois.  In addition, most people in Iowa will not see any 

cicadas     .  

     If you do experience cicadas, they ( )do not pose a threat to people 

or pets.  They are likely to emerge in more forested areas, so 
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( )residential areas are also unlikely to experience high numbers, but 

this can be variable.  

    Cicadas may feed on the sap of trees as adults, but this is 

unlikely to impact the health of trees.  The adult cicadas will lay their 

eggs into the tips of tree branches, which may cause the tip dieback, but 

this will not impact the health of well established, otherwise healthy 

trees.  However, if cicadas choose to lay eggs in small trees or new 

plantings, it is more likely that the tree will experience negative health 

impacts.  If you are in the region of the cicada emergences, it may be 

better to delay planting new trees.  Overall, there is no need to be 

concerned about periodical cicada emergences.  It’s a great 

( )opportunity to go searching for them to experience these interesting, 

rare events!  

[Iowa State University Extension and Outreach, May 2024 ] 

 cicada:  emerge:  

brood:  County:  

sap:   dieback:  

 

(2024 Periodical Cicada Emergence: What Should You Expect? by Zach Schumm 

from Iowa State University of Science and Technology, May 3, 2024. Reproduced 

with permission of the author.) 
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 noisy   ordinary  particular  same 

 

 

 

 capable of becoming a new individual  

 having no living members 

 readily distinguishable by the senses 

 very unusual or remarkable  

 

   

 

 at a loss    at the same time  

 in the beginning  in vain 

 

 

 

 Brood XIII appears in 17-year cycles, while brood XIX does in  

13-year cycles. 

 Brood XIII is found only in Iowa. 

 In Iowa, cicadas called brood XIX can be seen mostly in Tama  

   County. 

 This year, 2024, is called �the great southern brood.� 

 

 

 

 encounter  encourage  examine  explore 
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 all the cicadas will emerge at the same time 

 we can guess when the next double emergence will be  

 we can make a rough estimate 

 we will see the double emergence in Iowa 

 

   

  

 as possible  at all  at once  of all 

 

 

 

 are not familiar with   can attack and seriously injure 

 do not endanger    provide support for 

 

 

 

 covered in sand    designed for people to live in 

 not be affected by   too full of people or things 

 

 

   

  

 

  

  

  

 

 



 5  

 

   

 chance   message   reverse  spirit 

 

 

 

Our teacher told us (        ) the book by next week. 
 

 finish reading  finish to read 

 read to finish  to finish reading 

 

 If it (        ) fine tomorrow, let�s play soccer. 
 

 be  is 

 was  will be 

 
 Did you know that the report (        ) by next week?   

 
 be finishing   have to finish 

 must be finished  would finish 

 
 Mr. Smith is (        ) Mr. Brown. 

 
 as hardworking not as  not as hardworking as 

 not hardworking as  not hardworking than 

 
I need to get up early tomorrow (        ) the first train. 

 
 catch to  for catching to 

 to catch  to catching 

 
This is the place (        ) they met for the first time and fell  
in love. 

 
 of  that 

 where  which 
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 This bridge is over 800m in (          ). 
 

 length  lengthen 

 long  longest 

 
 Did you do anything special (          ) the winter break? 

 among  during 

 to  under 

 
We apologize to all our customers (          ) the recent problems 

     about our products. 
 by  for 

 in  to 

This pipe is longer than that one (          ) two centimeters. 
 at  by 

 during  in 

 
  A: Is this bus free to the university? 

 B: (         ) 
 A: Thank you.  I will. 
 
    No, I didn�t bring any money today. 
    That�s right.  You are free to do whatever you want at the  
            university, but you are responsible. 
    Well, this bus goes to the city library, not the university. 
    Yes, please show your student ID when you get off. 
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 A: Excuse me, I would like to borrow this book from the list, but  
         it�s not on the shelf. 
 B: (         ) 
 A: That�s too bad.  I�ll come back next week then. 
 
    I can�t wait that long, so I�ll just have to buy it today. 
    It has just returned.  Here it is. 
    It�s currently out on loan and is due back by Friday. 
    We have a list of recommended books on display since last  

week. 
 

  A: There are not enough seats for everyone.  The meeting starts 
         in five minutes. 
 B: (         ) 
 A: Could you get five more chairs?  They are in the next room. 
 
    Actually, the meeting has been cancelled.  
    Don�t you think it is a little too early to leave? 
    Don�t worry.  I�ll go and get some chairs tomorrow. 
    Do you need any help here? 
 

  A: The heater in this restaurant is set too high.  It�s really 
uncomfortable. 

B: (         ) 
 A: Yes, definitely.  I�ll go and tell them. 
 
    Did you hear about the new restaurant that just opened? 
    I love your coat.  It looks really good on you. 
    I�ve been considering taking up cooking as a hobby. 
    I�ve noticed that too.  Do you think we should ask the  
            staff to adjust it? 
 

  A: Did you call me last night? 
 B: (         ) 
 A: The phone rang but I missed it.  I thought it was you. 
 
    I�ll call a taxi tomorrow. 
    I�m calm now.  Thank you. 
    No, why? 
    Yes.  My phone is old, so I don�t know who it was. 
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   The artist wanted to [    ] [  ] [    ] [  ] [    ] [  ] [    ] 
teenagers. 

 be  create  popular  

 songs  that  with 

 would   

 

  That material [    ] [  ] [    ] [  ] [    ] [  ] [    ] ones. 
 

 antibacterial ingredients  contains  more  

 than  these  three 

 times   

 

  Please [    ] [  ] [    ] [  ] [    ] [  ] [    ] in motion. 
 

 and fasten  is  remain  

 seated  the vehicle  while 

 your seatbelt   

 

  If you [    ] [  ] [    ] one billion yen in one week,  
  [  ] [    ] [  ] [    ]? 

 
 do  to spend  told  

 were  what  would 

 you   
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