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PART A: Vocabulary
Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes the blank. Then

mark the correct choice on your answer sheet.

1-  The rising death toll is ---------- largely to the growing number of elderly people, who are
especially vulnerable to the flu.
1) attributed 2) converted 3) debilitated 4) transferred

2-  The couple were finally ---------- by the landlord after not paying their rent for six
months.
1) extended 2) elicited 3) evicted 4) evacuated

3- Wehave a ---emnmea- clientele in our language program, with students from Asia, Europe
and South America.
1) complex 2) diverse 3) symmetrical 4) haphazard

4-  But the possibility of these adversaries acting like friends, despite their long-standing
---------- and mutual dislike, is on the horizon.

1) rivalry 2) advocacy 3) inclination 4) justification

5-  Debating that aliens exist cannot be deemed an ---------- truth as we have yet to see proof
of their existence.
1) unintelligible 2) insensitive 3) unforeseeable 4) incontrovertible

6-  The girls wanted to set the table, but they were more of a ---------- than a help.
1) compliment 2) hindrance 3) thrill 4) pretension

7-  The government is to consult the attorney general on whether the enacting of such a law
would be in ---------- of the constitution.
1) provenance 2) rationalization 3) breach 4) caprice

8- Someone once joked that man blames most accidents on ---------- , but feels a more
personal responsibility when he makes a hole-in-one on the golf course.
1) legality 2) verdict 3) charge 4) fate

9-  The trial collapsed when it became clear that the main witness for the prosecution was
not ---------- 2
1) credible 2) singular 3) subjective 4) conjectural

10- The rising number of minority inmates in prison only goes to ---------- the stereotype that
members of minority groups are bad people.
1) overlook 2) downplay 3) belie 4) perpetuate
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PART B: Cloze Passage
Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each

space. Then mark the correct choice on your answer sheet.

Fuel cell electric vehicles emit only water vapor and warm air, (11) ---------- no
tailpipe emissions. Similar to electricity, hydrogen is an energy carrier that can be
produced from various feedstocks. These feedstocks and production methods should
be considered when (12) -—-------- .

Argonne National Laboratory’s (ANL) report, Fuel Choices for Fuel Cell
Vehicles: Well-to-Wheels Energy and Emission Impacts, analyzed greenhouse gas
(GHG) (13) ---------- 10 of the most common hydrogen production and distribution
pathways. ANL found that gaseous hydrogen produces (14) ---------- GHGs than liquid
hydrogen in most cases. ANL also investigated hydrogen’s effects on petroleum use
and found that using hydrogen as a fuel (15) ---------- petroleum use by nearly %100
regardless of fuel production pathway.

11- 1) produce 2) that produces 3) to produce 4) producing
12- 1) to evaluate hydrogen emissions 2) evaluating hydrogen emissions

3) for hydrogen emissions to evaluate 4) hydrogen emissions evaluated
13- 1) emussions for 2) 1t 1s emitted as 3) 1s emitted for 4) to be emitted
14- 1) less of 2) as little 3) fewer 4) fewer of
15- 1) reduction 2) reduced 3) that reduces 4) to reduce

PART C: Reading Comprehension:

Directions: Read the following two passages and answer the questions by choosing the best

choice (1), (2), (3), or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:

Black holes are regions of space-time with huge amounts of gravity. Scientists
originally thought that nothing could escape the boundaries of these massive objects,
including light. The precise nature of black holes has been challenged ever since
Albert Einstein’s general theory of relativity gave rise to the possibility of their
existence. Among the most famous findings was English physicist Stephen Hawking’s
prediction that some particles are actually emitted at the edge of a black hole.

Physicists have also explored the workings of vacuums. In the early 1970s, as
Hawking was describing how light can escape a black hole’s gravitational pull,
Canadian physicist William Unruh proposed that a photodetector accelerated fast
enough could “see” light in a vacuum. New research from Dartmouth advances these
theories by detailing a way to produce and detect light that was previously thought to
be unobservable.

“In an everyday sense, the findings seem to surprisingly suggest the ability to
produce light from the empty vacuum,” says Miles Blencowe, the Eleanor and A.
Kelvin Smith Distinguished Professor in Physics and the study’s senior researcher.
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“We have, in essence, produced something from nothing; the thought of that is just
very cool.”

In classical physics, the vacuum is thought of as the absence of matter, light, and
energy. In quantum physics, the vacuum is not so empty, but filled with photons that
fluctuate in and out of existence. However, such light is virtually impossible to
measure.

What does the passage mainly discuss?

1) A new theory for detecting light in the darkness of a vacuum

2) Black holes as regions of space-time

3) How the precise nature of black holes has been challenged over time

4) The workings of vacuums in the 1970s

Which of the following statements is true?

1) Einstein’s special theory of relativity gave rise to the definite existence of black
holes.

2) Einstein predicted that some particles are actually emitted at the edge of a black
hole.

3) In the 1970s, Miles Blencowe described how light can escape a black hole’s gravitational
pull.

4) William Unruh argued that a photodetector accelerated fast enough could “see”
light in a vacuum.

The word “detailing” in paragraph 2 is similar in meaning to ---------- .

1) describing 2) rejecting 3) refining 4) devoting
The phrase “in essence” in paragraph 3 is similar in meaning to ---------- ;

1) ultimately 2) basically 3) virtually 4) consequently

Where does the following sentence best fit into the passage?
With science already demonstrating that observation of light in a vacuum is possible, the
team set out to find a practicable way to detect the photons.

1) End of paragraph 1 2) End of paragraph 2
3) End of paragraph 3 4) End of paragraph 4
PASSAGE 2:

New research in the MSU College of Engineering may soon guide the development of
better X-rays for everyday health or improving the space satellites consumers. Peng
Zhang, associate professor of electrical and computer engineering, said that in simple
terms the advancement involves ways that light dances on hard surfaces. “When light
impinges on material surfaces, it can cause the ejection of electrons from the surface—
a phenomenon known as the photoelectric effect. High quality electron beams for
tabletop particle accelerators, intense X-rays, and high power, high speed electronics
need light-induced electron emissions,” he explained.

So Zhang and Ph.D. student Yang Zhou studied and analyzed photoemissions from
metal surfaces using laser illumination. Their theoretical tests used ultraviolet
wavelengths that ranged from 200 nanometers to near-infrared wavelengths of 1200
nanometers. “Our results could help guide the development of highly efficient and
bright photoelectron sources,” Zhang said. “That means improvements in devices and
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22-

23-

24-

25-

systems including signal amplifiers in radars and satellites for space-based
communications to better medical imaging for daily health.”

Their research is currently featured in an article, “Quantum model considers the
effect ... on photoemission,” in the American Institute of Physics Scilight, and
“Quantum efficiency of photoemission from biased metal surfaces with laser
wavelengths from UV to NIR” in the Journal of Applied Physics (2021).

Which of the following best describes the main idea of the passage?

1) MSU brightens the future of medical x-rays and space communications.

2) Better X-rays for everyday use are on the way in the MSU College of Engineering
3) Ph.D. student Yang Zhou is making new discoveries in the MSU College of Engineering
4) Peng Zhang analyzes photoemissions from metal surfaces using laser illumination.
What is “impinges on” in paragraph 1 similar in meaning to?

1) triggers 2) touches 3) traces 4) transports

The passage mentions all of the following as needing light-induced electron emissions

1) high power, high speed electronics

2) intense X-rays

3) high-resolution electron microscopes

4) high quality electron beams for tabletop particle accelerators

Zhang and Zhou’s theoretical tests used ultraviolet wavelengths that ranged from ---------- .
1) 400 nanometers to near-infrared wavelengths of 1400 nanometers

2) 300 nanometers to near-infrared wavelengths of 1300 nanometers

3) 100 nanometers to near-infrared wavelengths of 1100 nanometers

4) 200 nanometers to near-infrared wavelengths of 1200 nanometers

The passage provides sufficient information to answer which of the following questions?
I. Has the phenomenon known as the photoelectric effect been defined?

I1. Where have the findings of this research been published?

II1. How long have Peng Zhang and Yang Zhou been working on this project?

I)Tand IT 2) Only II 3) Only IIT 4) T and IIT

PASSAGE 3:

Heinrich Hertz’s doctoral dissertation focused on James Clerk Maxwell’s theories of
electromagnetism. Maxwell worked in mathematical physics until his death in 1879
and formulated what is now known as Maxwell’s Equations. They describe, through
mathematics, the functions of electricity and magnetism. He also predicted the
existence of electromagnetic waves.

Hertz’s work focused on that proof, which took him several years to achieve. He
constructed a simple dipole antenna with a spark gap between the elements, and he
managed to produce radio waves with it. Between 1879 and 1889, he did a series of
experiments that used electrical and magnetic fields to produce waves that could be
measured. He established that the velocity of the waves was the same as the speed of
light, and studied the characteristics of the fields he generated, measuring their
magnitude, polarization, and reflections. Ultimately, his work showed that light and
other waves he measured were all a form of electromagnetic radiation that could be
defined by Maxwell’s equations. He proved through his work that electromagnetic



% 534E (V+F 08) SG

28-

29-

waves can and do move through the air. In addition, Hertz focused on a concept called
the photoelectric effect, which occurs when an object with electrical charge loses that
charge very quickly when it is exposed to light, in his case, ultraviolet radiation. He
observed and described the effect, but never explained why it happened. That was left
to Albert Einstein, who published his own work on the effect. He suggested that light
(electromagnetic radiation) consists of energy carried by electromagnetic waves in
little packets called quanta.

Hertz’s studies and Einstein’s later work eventually became the basis for an
important branch of physics called quantum mechanics. Hertz and his student Phillip
Lenard also worked with cathode rays, which are produced inside vacuum tubes by
electrodes.

Which of the following statements is true?

1) Between 1879 and 1889, Maxwell worked on his famous equations.

2) Hertz worked in mathematical physics until his death in 1879.

3) Hertz constructed a simple dipole antenna with a spark gap between the elements.
4) Maxwell fully proved the existence of electromagnetic waves.

The word “‘their’” in paragraph 2 refers to ---------- ;
1) polarization and reflections 2) the characteristics
3) the fields 4) experiments

Which of the following statements is true?

1) Einstein observed and described the photoelectric effect, but never explained why it
happened.

2) Hertz proved that electromagnetic waves can and do move through the air.

3) Hertz suggested that light consists of energy carried by electromagnetic waves.

4) Maxwell focused on a concept called the photoelectric effect.

The word “it” in paragraph 2 refers to ---------- ‘

1) that charge 2) electrical charge

3) an object 4) ultraviolet radiation
Which of the following worked with cathode rays?

1) Maxwell and Phillip Lenard 2) Hertz and Maxwell

3) Albert Einstein 4) Hertz and Phillip Lenard
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