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Lecture Actual Test 05-2 The Steam Engine in Britain

1. Actual Test 05-2 The Steam Engine in Britain

P1. To supplement their shipbuilding, timber was imported, but a new source of fuel had to be

found. This need was met with coal, of which the British Isles had an ample supply. [As the coal

miners delved ever deeper, however, they encountered a new problem with water seeping into
the shafts, making the work dangerous and often impossible.] The creation of a viable steam

engine ultimately not only resolved this dilemma, but also ushered in the modern industrial age.

1. The word they in paragraph 1 refers to
A) ships

B) miners

C) shafts

D) animals
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P1. By the late 17th century, ~~~. 2-B Its rapidly growing population and 2-D expanding empire

demanded huge amounts of timber to supply fuel to provide energy for homes and industry and

wood for its mighty fleet of ships. Unfortunately, 2-A its own forests had already dwindled down

far too low to meet the demand. To supplement their shipbuilding, ~~~. This need was met with
coal, of which the British Isles had an ample supply. As the coal miners delved ever deeper,

however, 2-C they encountered a new problem with water seeping into the shafts, making the

work dangerous and often impossible. The creation of a viable steam engine ultimately not only

resolved this dilemma, but also ushered in the modern industrial age.

2. According to paragraph 1, what is NOT one of the factors that led to the development of the

steam engine in Britain?

(A)
(B)
©
(D)

The dwindling supply of timber in Europe
The growing population
The flooding in coal mines

The expanding British empire
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P2. The concept of a steam powered engine actually dates back to 1st century Roman Egypt.

[Writings describe a device called an aeolipile which created steam within a closed vessel and

released it through opposite facing vents on a ball, making the ball rotate. ] While illustrating the

principle of steam power, this primitive example served no real purpose. Over the intervening

centuries, more sophisticated designs were developed, ~~~. In 1606, a Spanish engineer ~~~~~~ .
Denis Pepin later designed a piston ~~~~~~ . He saw that

the steam would need to be created in a separate boiler to create an automatic cycle of

movement, but he took his research no further.

3. Why does the author mention aeolipile in paragraph 2?

(A) To point out that the conceptual device served no real purpose

(B) To explain Beaumont's source of inspiration for his steam operated pump
(C) To prove that Roman Egypt was very advanced in science
(

D) To illustrate how long the concept of steam power has existed

4. The word primitive in paragraph 2 is closest in meaning to
(A) nonindustrial

(B

(C

(

D) reciprocal

) rudimentary
)

inadequate

P3. In 1698, Thomas Savery improved upon Beaumont's design, and came to the English miners'

rescue. His machine consisted of a vessel where the water was boiled, and the steam was sent
into a second chamber. When cold water was poured over the outside of the chamber, the steam
rapidly condensed, creating a vacuum that opened the valve and sucked water up into the
chamber. The valve only opened in this direction, so when it shut, it kept the water from falling

back down the pipe. The water could then be drained off through a different valve.

P3.  There were a few flaws with his design. Firstly, the vacuum could only pull water up from a
short distance, so a series of pumps had to be used to draw water up to the surface. In addition,

the condensing chambers had weak walls and sometimes exploded.

5. Based on paragraph 3, it can be inferred that
(A) Savery’'s machine did not achieve commercial success
(B) Savery incorporated Pepin's invention in his machine
(C) Savery eventually overcame the limitations of the chamber
(

D) Savery's machine provided a final solution to the English miners
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P3. His machine consisted of a vessel where the water was boiled, and the steam was sent into a
second chamber. [When cold water was poured over the outside of the chamber, the steam
rapidly condensed, creating a vacuum that opened the valve and sucked water up into the
chamber. ]
shAMAEHE: 1. cold water pour chamber HfZ
2. > steam condense

3. = vacum (open valve & suck water into chamber)

6. Which of the sentences below best expresses the essential information in the highlighted
sentence in the passage? Incorrect choices change the meaning in important ways or leave out
essential information.
(A) Condensation of steam inside the chamber caused water to be sucked up into the vacuum.
(B) When the cold water poured over the chamber rapidly condensed, the vacuum created by
this opened the valve and sucked water up into the chamber.
(C) The vacuum created by the condensation of steam allowed cold water to be sucked up
into the chamber through the valve.
(D) When the cold water rapidly condensed the steam, the vacuum created inside the

chamber caused water to be sucked up through the valve.

P4. In 1712, Thomas Newcomen took Savery's design and incorporated Pepin's piston. With his

machine, the steam was driven into the piston chamber, and then a small injection of cold water

condensed the steam creating a vacuum. However, instead of drawing up water into the chamber

like in Savery's design, the vaccum pulled down the piston, which was attached to a chain. [This

chain was connected to a beam on an axle, and a chain at the other end of the beam operated
the pump. When a new charge of steam filled the piston, it would rise and a weight on the pump

end of the beam reset the system.] Newcomen's steam engine could pull water up much farther,

so it enjoyed great success, and over 100 had been installed by 1735.

Newcomen Engine
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7

pump —|
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’—plston

- cylinder
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7. According to paragraph 4, what was the main difference between Newcomen's and Savery's
designs?
(A) Newcomen'’s engine relied on creating a vacuum in the chamber.
(B) Savery's engine could pull water up much farther than Newcomen's.
4
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(C) Savery's engine drew up water directly into the vacuum chamber.

(D) Newcomen'’s engine was connected to a beam on an axle.

P5. Although Savery and Newcomen inarguably employed steam technology in their machines,

the creation of the modern steam engine is usually attributed to one individual: James Watt. Watt

was trained as an instrument maker in London and employed near Glasgow University. While
there, he was asked to repair one of Newcomen's engines. As he worked, he realized why it was
so inefficient: fuel, steam, and time were being wasted by having the steam condense inside of

the piston. He remedied this by creating a separate condenser, and he partnered with Matthew

Boulton.

8. The word inarguably in paragraph 5 is closest in meaning to

(A) incongruently

(B) indisputably
(C) irrevocably
(D) unlikely

9. What is the main purpose of paragraph 5?
(A) To describe the moment that triggered the creation of the modern steam engine
(B) To make a comparison between Newcomen's and Savery's steam engines
(C) To introduce James Watt's educational background
(

D) To explain the reason why Newcomen's engine was inefficient compared to Watt's

P6. They subsequently created two more improvements that not only further increased the

engine's power output, but also allowed the engines to be used to power factories in addition to

pumps. The first was a double-acting engine, which used steam to push the piston both up and

down. This used steam that formerly was wasted and provided more power. The second was a

spinning device called a fly-ball governor. This device's rotation was used to open and close valves
automatically, and it changed the engine's back-and-forth motion into a circular one. Before this

invention, factories used water wheels to power their machines, but the rotating steam engine

replaced them.

10. According to paragraph 6, what effect did Watt's innovations have in Britain? Click on two
answers.

(A) They replaced water wheels in factories.

(B) They automated the manufacturing process in British factories.

(C) They reduced Britain's dependency on timber.

(D) They provided increased power output with the same amount of steam.
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P6. Before this invention, factories used water wheels to power their machines, but the rotating

steam engine replaced them. This meant that factories could be built away from rivers, and

Britain's manufacturing output skyrocketed. These innovations are why James Watt is typically

given the most credit for modern steam engines.

11. The word credit in paragraph 6 is closest in meaning to
(A) recognition
(B) respect
(C©) remembrance
(D) weight

P6. Before this invention, factories used water wheels to power their machines, but the rotating
steam engine replaced them. This meant that factories could be built away from rivers, and

Britain's manufacturing output skyrocketed. These innovations are why James Watt is typically

given the most credit for modern steam engines.

12. According to the passage, why is the creation of modern steam engine attributed to James
Watt?
(A) He added a separate condenser to Newcomen's engines.
He allowed factories to be built away from rivers.
He made significant improvements to prior inefficient designs.

D) He trained as an instrument maker at Glasgow University

13. Where would the sentence best fit?

- Initially, they used manually powered pumps driven by animals, but this soon proved

insufficient.

P1. By the late 17th century, England ~~. Its rapidly growing population and expanding empire

demanded huge amounts of timber ~~. Unfortunately, its own forests had already dwindled down

far too low to meet the demand. [A] To supplement their shipbuilding, timber was imported,

but a new source of fuel had to be found. [lB] This need was met with coal, of which the British

Isles had an ample supply. [lC] As the coal miners delved ever deeper, however, they

encountered a new problem with water seeping into the shafts, making the work dangerous and

often impossible. [MD] The creation of a viable steam engine ultimately not only resolved this

dilemma, but also ushered in the modern industrial age.
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14. Growing energy demands prompted England to turn from timber to coal and finally to
the steam engine for a reliable source of energy, paving the way for the modern industrial

age.
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(A) Because there was an abundant supply of coal in the British Isles, England was temporarily
saved from a potentially disastrous energy crisis.

(B) Newcomen improved Savery's design by introducing pistons, and this modification
increased the effectiveness of the steam engine.

(C) Together, the double-acting engine and the fly-ball governor changed the engine's
motion into a circular pattern.

(D) Utilizing steam power was a concept various engineers experimented with, but without
significant application in real life.

(E) Watt's improvements to Newcomen's design transformed it into an efficient rotating steam
engine, which contributed to the industrial age.

(F) Because Watt made it possible for the steam engine to be applied in factories, he is called

the creator of the steam engine.
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