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ANSWERS AND EXPLANATIONS

1.  The correct answer is picture #2. Look at the ends marked A. If the ends marked A were put 
together, how would they look? Of the five pictures, only pictures 1, 2, and 3 have the ends 
marked A touching. Now look at the places marked B. Which of the pictures 1, 2, and 3 show that 
the two places marked B are put together? Of the three pictures, only picture 2 has the places 
marked B touching. Therefore, picture 2 is the correct answer. This is the only picture of the five 
that has all of the parts put together in the way they should. Therefore, you need to fill circle 2 on 
your answer sheet.

2.  The correct answer is picture #4. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 3 and 4 have the places marked 
A touching. Now look at the places marked B. Which of the pictures 3 and 4 show that the two 
places marked B are put together? Of the two pictures, only picture 4 has the places marked B 
touching. Therefore, picture 4 is the correct answer. This is the only picture of the five that has all 
of the parts put together in the way they should. Therefore, you need to fill circle 4 on your answer 
sheet.

3.  The correct answer is picture #4. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1, 2, 3, and 4 have the places 
marked A touching. Now look at the places marked B. Which of the pictures 1, 2, 3, and 4 show 
that the two places marked B are put together? Of the four pictures, only pictures 1, 3, and 4 have 
the places marked B touching. Now look at the places marked C. Which of the remaining pictures 
1, 3, and 4 show that the two places marked C are put together? Of the three pictures, only picture 
4 has the places marked C touching. Therefore, picture 4 is the correct answer. This is the only 
picture of the five that has all of the parts put together in the way they should. Therefore, you 
need to fill circle 4 on your answer sheet.

4.  The correct answer is picture #4. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1 and 4 have the places marked 
A touching. Now look at the places marked B. Which of the pictures 1 and 4 show that the two 
places marked B are put together? Of the two pictures, only picture 4 has the places marked B 
touching. Therefore, picture 4 is the correct answer. This is the only picture of the five that has all 
of the parts put together in the way they should. Therefore, you need to fill circle 4 on your answer 
sheet.

Assembly
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5.  The correct answer is picture #5. Look at the places marked A. If the places marked A were put 

together, how would they look? Of the five pictures, only pictures 3 and 5 have the places marked 
A touching. Now look at the places marked B. Which of the pictures 3 and 5 show that the two 
places marked B are put together? Of the two pictures, only picture 5 has the places marked B 
touching. This assembly problem is tricky because the circular part marked B on its inner circle is 
viewed directly from its side in picture 5. Therefore, picture 5 is the correct answer. This is the only 
picture of the five that has all of the parts put together in the way they should. Therefore, you need 
to fill circle 5 on your answer sheet.

6.  The correct answer is picture #4. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 3 and 4 have the places marked 
A touching. Now look at the places marked B. Which of the pictures 3 and 4 show that the two 
places marked B are put together? Of the two pictures, both pictures 3 and 4 have the places 
marked B touching. Now look at the places marked C. Which of the pictures 3 and 4 show that 
the two places marked C are put together? Of the two pictures, only picture 4 has the two places 
marked C touching. Therefore, picture 4 is the correct answer. This is the only picture of the five 
that has all of the parts put together in the way they should. Therefore, you need to fill circle 4 on 
your answer sheet.

7.  The correct answer is picture #1. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1, 2, and 3 have the places 
marked A touching. Now look at the places marked B. Which of the pictures 1, 2, and 3 show that 
the two places marked B are put together? Of the three pictures, pictures 1 and 2 both have the 
places marked B touching. Now look at the places marked C. Of the two pictures, only picture 1 
has the parts marked C touching. Therefore, picture 1 is the correct answer. This is the only picture 
of the five that has all of the parts put together in the way they should. Therefore, you need to fill 
circle 1 on your answer sheet.

8.  The correct answer is picture #1. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1 and 3 have the places marked 
A touching. Now look at the places marked B. Which of the pictures 1 and 3 show that the two 
places marked B are put together? Of the two pictures, only picture 1 has the places marked B 
touching. Therefore, picture 1 is the correct answer. This is the only picture of the five that has all 
of the parts put together in the way they should. Therefore, you need to fill circle 1 on your answer 
sheet.
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9.  The correct answer is picture #2. Look at the places marked A. If the places marked A were 

put together, how would they look? Of the five pictures, only pictures 2 and 3 have the places 
marked A touching. Now look at the places marked B. Which of the pictures 2 and 3 show that 
the two places marked B are put together? Of the two pictures, only picture 2 has the places 
marked B touching. Therefore, picture 2 is the correct answer. This is the only picture of the five 
that has all of the parts put together in the way they should. Therefore, you need to fill circle 2 on 
your answer sheet.

10. The correct answer is picture #1. Look at the places marked A. If the places marked A were 
put together, how would they look? Of the five pictures, only pictures 1 and 3 have the places 
marked A touching. Now look at the parts marked B. Which of the pictures 1 and 3 show that the 
two places marked B are put together? Of the two, only picture 1 has the places marked B put 
together. Therefore, picture 1 is the correct answer. This is the only picture of the five that has 
all the parts put together in the way they should be. Therefore, you need to fill circle 1 on your 
answer sheet.

11. The correct answer is picture #4. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1, 4, and 5 have the places 
marked A touching. Now look at the parts marked B. Which of the pictures 1, 4, and 5 show that 
the two places marked B are put together? Of the three, only picture 4 has the places marked B  
put together. Therefore, picture 4 is the correct answer. This is the only picture of the five that has 
all the parts put together in the way they should be. Therefore, you need to fill circle 4 on your 
answer sheet.

12. The correct answer is picture #5. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, pictures 1, 3, 4, and 5 have the places marked 
A touching. Now look at the parts marked B. Which of the pictures 1, 3, 4, and 5 show that the 
two places marked B are put together? Of the four, only picture 5 has the places marked B put 
together. Therefore, picture 5 is the correct answer. This is the only picture of the five that has 
all the parts put together in the way they should be. Therefore, you need to fill circle 5 on your 
answer sheet.
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13. The correct answer is picture #4. Look at the places marked A. If the places marked A were put 

together, how would they look? Of the five pictures, only pictures 4 and 5 can have the places 
marked A touching. In picture 4 you would have to be looking down (in "plan" view) and in 
picture 5 you would have to be looking from the side (in "elevation" view). Now look at the parts 
marked B. Which of the pictures 4 and 5 show that the two places marked B are put together? Of 
the two, both pictures 4 and 5 can have the places marked B put together. Now look at the parts 
marked C. Which of the pictures 4 and 5 show that the two places marked C are put together? Of 
the two pictures 4 and 5, only picture 4 has the places marked C put together. Therefore, picture 
4 is the correct answer. This is the only picture of the five that has all the parts put together in the 
way they should be. Therefore, you need to fill circle 4 on your answer sheet.

14. The correct answer is picture #2. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, pictures 1, 2, 3, and 4 have the places marked 
A touching. Now look at the parts marked B. Which of the pictures 1, 2, 3, and 4 show that the 
two places marked B are put together? Of the four, pictures 1, 2, and 3 have the places marked B 
put together. Now look at the parts marked C. Which of the pictures 1, 2, and 3 show that the two 
places marked C are put together? Of the three pictures 1, 2, and 3, only picture 2 has the places 
marked C put together. Therefore, picture 2 is the correct answer. This is the only picture of the 
five that has all the parts put together in the way they should be. Therefore, you need to fill circle 
2 on your answer sheet.

15. The correct answer is picture #3. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1, 2, and 3 have the places 
marked A touching. Now look at the parts marked B. Which of the pictures 1, 2, and 3 show that  
the two places marked B are put together? Of the three, only picture 3 has the places marked B  
put together. Therefore, picture 3 is the correct answer. This is the only picture of the five that has  
all the parts put together in the way they should be. Therefore, you need to fill circle 3 on your 
answer sheet.

16. The correct answer is picture #5. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1, 2, and 5 have the places 
marked A touching. Now look at the parts marked B. Which of the pictures 1, 2, and 5 show that  
the two places marked B are put together? Of the three, only picture 5 has the places marked B  
put together. Therefore, picture 5 is the correct answer. This is the only picture of the five that has  
all the parts put together in the way they should be. Therefore, you need to fill circle 5 on your 
answer sheet.
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17. The correct answer is picture #2. Look at the places marked A. If the places marked A were 

put together, how would they look? Of the five pictures, only pictures 2 and 3 have the places 
marked A touching. Now look at the parts marked B. Which of the pictures 2 and 3 show that the 
two places marked B are put together? Of the two, only picture 2 has the places marked B put 
together. Therefore, picture 2 is the correct answer. This is the only picture of the five that has 
all the parts put together in the way they should be. Therefore, you need to fill circle 2 on your 
answer sheet.

18. The correct answer is picture #3. Look at the places marked A. If the places marked A were put 
together, how would they look? Of the five pictures, only pictures 1, 2, and 3 have the places 
marked A touching. Now look at the parts marked B. Which of the pictures 1, 2, and 3 show that 
the two places marked B are put together? Of the three, pictures 1 and 3 have the places marked 
B put together. Now look at the parts marked C. Which of the pictures 1 and 3 show that the 
two places marked C are put together? Of the two, only picture 3 has the places marked C put 
together. Therefore, picture 3 is the correct answer. This is the only picture of the five that has 
all the parts put together in the way they should be. Therefore, you need to fill circle 3 on your 
answer sheet.
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ANSWERS AND EXPLANATIONS PART I

1. The correct answer is B. The water will drain to the lowest level before accumulating. Then 
the fluid surface will begin rising as more water is supplied. If the air pressure exerted 
on each tank is the same, the fluid will rise equally in each tank. When Tank X is full, 
the equivalent level in Tank Y is at mark B. The air around us exerts an equal downward 
pressure on each surface.

2. The correct answer is B. This question has to do with fluid density and capillary action. The 
density (mass/volume) of the liquid contained affects the height of the liquid column 
in the tube. Capillary action refers to the tendency of water to move up a narrow tube 
against the force of gravity. Therefore, container B will more likely hold water.

3. The correct answer is A. This question has to do with momentum of an object. As the train 
hits the car, energy transfers to the car, propelling it away from the train. Note the angle 
of the car at the crossing. The train hits the left front fender, generating movement of the 
car toward B.

4. The correct answer is B. The fluid must travel clockwise around the left gear and 
counterclockwise around the right gear in order to exit the pump at X. When a gear 
moves a fluid, the fluid follows in the direction of the gear’s rotation. Therefore, the gears 
need to move in the direction of the solid arrows as designated by B.

5. The correct answer is A. The 100-pound load represents one mass. The 50-pound load 
represents the other mass. The two masses are connected by a pulley. (This arrangement 
is sometimes called an Atwood machine.) The heavier mass will move down, causing the 
lighter mass to move up toward A.

Mechanical Concepts
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6. The correct answer is B. This question has to do with momentum transfer. The Law 

of Conservation of Energy states: Energy cannot be created or destroyed; it can 
be transformed from one form to another but the total amount of energy never 
changes. The energy created by a mass increases with its velocity (Force = mass times 
acceleration). The train hits the car at a certain speed, losing from energy transferred to 
the car in the collision. However, the train has significantly greater momentum to begin 
with and the mass of the car times its velocity creates significantly less energy than the 
train’s. The energy before the collision equals the energy after the collision. Even after 
transferring some of the train’s energy to the car, the train will continue moving due to 
its greater momentum. The train will keep going in its original direction, pushing the 
insignificant mass of the car down the track. Point B is the more likely stopping point.

7. The correct answer is A. This question involves springs working together in parallel. Each 
spring provides enough force to hold up a half-filled tank. Therefore, two springs will 
hold a full tank at the same level that one spring will hold a half-filled tank.

8. The correct answer is B. Closing the switch at B is required to complete the circuit through 
the power source.

9. The correct answer is A. This question has to do with the relationship between 
temperature, pressure, and density of a gas—in this case, air. The pressure of a gas 
inside a container, such as a balloon, increases as its temperature increases. The pressure 
exerted on the inside of each balloon is proportional to the temperature of the heated 
air inside it. Since the temperature is greater for Balloon A, it has the greatest internal 
pressure. This also means the air inside is less dense than the air inside Balloon B. Less 
dense air is also more buoyant, so the balloon will rise when the air inside it is less dense 
than the air around it. The higher the temperature inside the balloon compared to the 
outside air temperature, the more quickly the balloon rises.

10. The correct answer is A. This question involves fluid pressure. As the depth of the fluid 
increases, its pressure increases. The pressure in the water will be greater where the water 
is deeper. Higher pressure will cause greater flow (velocity) through the gate of the dam. 
Therefore, at level A, the velocity of the water released will be less.

11. The correct answer is A. The pulley arrangement for both A and B are the same. The only 
difference is the compression of the spring. In picture X, the spring is compressed and 
storing energy that when released will assist Pulley A.
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12. The correct answer is A. This question has to do with how pulleys assist work. The 

spring shown is the same for A and B, so the springs do not make a difference in the 
effort required at A or B. Pulley arrangement A does not move with the load and only 
reroutes the rope. Pulley B does move with the load, cutting the required effort in half. A 
moveable pulley requires less effort to move the load.

13. The correct answer is A. The movement of each gear causes the gear next to it to rotate 
in the opposite direction. The top gear rotates clockwise, the next gear counterclockwise, 
the next gear clockwise, and finally, the bottom gear counterclockwise.

14. The correct answer is A. This question has to do with distillation and the fact that 
seawater is a combination of water and minerals. Seawater is water from a sea or ocean. 
On average, every liter of seawater has approximately 35 grams of dissolved salts. There is 
less pure water to evaporate from a quantity of seawater than a quantity of freshwater.

15. The correct answer is A. When the switch connects to the wiring at position X, it 
completes a circuit through battery A. Battery B can only complete the circuit when the 
switch closes to position Y.

16. The correct answer is B. This question involves fluid pressure. As the depth of a fluid 
increases, its pressure increases. The pressure in the liquid will be greater at a lower 
depth. Therefore, the pressure will read higher at gauge B.

17. The correct answer is B. When the pair of X and Y gears move counterclockwise, the gear 
Z moves clockwise. A belt or pulley connected to a gear will move in the same direction 
as the gear, in this case clockwise, toward B.

18. The correct answer is A. This question has to do with how pulleys can make work easier 
by reducing the force required to lift or pull a load. The pulley arrangement A is lifting a 
300-pound load using pulleys that do not move with the load, but do add length of rope 
to the pull. The net effect is still lifting 300 pounds. In pulley arrangement B, the pulley 
does not lower the required force at B, but the load is smaller (175 pounds). Therefore, 
more work is required to lift the load at point A.
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19. The correct answer is A. This question has to do with pressure and altitude. Low-pressure 

areas have less atmospheric mass (air) above their location. By contrast, high-pressure 
areas have more atmospheric mass (weight of air) above their location. Similarly, as 
elevation increases, there is less overlying atmospheric mass, so that pressure decreases 
with increasing elevation. Sealing a container at a high altitude means that you have low 
pressure sealed inside the container. Taking the container to an area with significantly 
lower pressure means you are transporting it to a significantly lower altitude. The air 
pressure around us at the lower altitude creates a force, collapsing the container.

20. The correct answer is B. This question has to do with surface area. A substance with a 
larger surface area will evaporate faster, as there are more surface molecules able to 
escape.

21. The correct answer is B. This question has to do with “second order” levers. Second order 
levers, unlike a seesaw, have a fixed pivot (fulcrum) at one end. Force is applied at the 
opposite open end, with the load in between the lever arms, as in a stapler. The shorter 
the length of the lever (stapler), the greater the force required to deal with the same load 
(stapling through 20 sheets of paper).

22. The correct answer is A. This question has to do with density of a fluid and levers. The 
average density of seawater at the ocean surface is 1.025 g/ml; seawater is denser than 
freshwater because of the salts’ added mass. Greater mass will cause the lever to move 
farther downward.

23. The correct answer is A. This question involves how temperature affects the pressure of 
gases. For pressure to read the same “constant” for a greater volume of the same gas, the 
temperature would be higher. The temperature of a gas directly relates to its pressure 
and volume. So if either pressure or volume are increased, then so is the temperature.

24. The correct answer is B. When Gear Z rotates counterclockwise, it causes clockwise 
motion in Gear Y. A movement indicator attached to Gear Y will move toward B. Without a 
stop of some kind, the pointer would continue moving in the clockwise direction.
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25. The correct answer is A. This question involves a “first order” lever, where the pivot or 

fulcrum is between the loaded ends. Look at how the lever balances over the fulcrum 
support. The lever extends farther toward B than it does toward A. The greater the 
distance between the end of the lever and its support point, the greater the impact 
of the force (moment). Side A of the lever will have less force effect than side B with 
application of its load. Therefore, to keep the lever positioned level, the load at A must be 
heavier than at B.

26. The correct answer is B. This question involves a “first order” lever, where the pivot or 
fulcrum is between the loaded ends. Look at how the lever balances over the fulcrum 
support. The lever extends farther toward B than it does toward A. The greater the 
distance between the end of the lever and its support point, the greater the impact of 
the force (moment). To disrupt the equilibrium of the lever, the 10-pound load placed at 
B will cause the right end of the lever to move downward, engaging the gears.
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ANSWERS AND EXPLANATIONS PART II

1.   The correct answer is A. This question has to do with how pressure and flow rates relate 
to each other in a fixed system. The pressure and flow rate associated with level A is 
proportional to the pressure and flow rate associated with level B. The pressure will be 
higher for level A than level B. Therefore, level A provides the greatest exiting flow rate at 
the pipe X outlet.

2. The correct answer is B. This question illustrates how gears are used to assist work. A 
gear will move a belt, pulley, or conveyor in the same direction it rotates. Since the gear 
rotates counterclockwise, the conveyor will move the bottles counterclockwise toward B.

3. The correct answer is B. This question has to do with conservation of momentum. The 
total momentum before the collision is the mass times the speed (velocity) of each 
cart. In this case, the total momentum before the collision is 50 pounds x 5 mph, which 
equals 250. (Cart Y can be ignored because its speed was 0 and 200 pounds times 0 is 
0.) Conserving momentum means that after the collision, the momentum must be the 
same as before the collision. Some energy will be transferred to Cart Y, which means that 
Cart X has to move slower than before the crash. Mathematically, after the collision, the 
combined masses of the two carts (50 + 100 = 150) times their resulting velocity is equal 
to the total momentum before the collision (250 = 150 x V). So the resulting velocity has 
to be 250 divided by 150 and the answer is 1.67, which is less than 5.

4. The correct answer is B. Closing the switch to the B position completes the circuit.

5. The correct answer is A. Outside Gear X is an “internal gear”, meaning that its teeth point 
toward its center rather than away from its center. The central pinion gear rotates in the 
same direction as its shaft; thus, Outside Gear X also rotates clockwise. In turn, the pulley 
rotates clockwise toward A.

6. The correct answer is B. This question involves how white light refracts through a prism, 
breaking up into different colors at different wavelengths. White light separates into 
different colors (wavelengths) on entering the prism. The exiting red light refracts by a 
smaller angle than blue light. When the light leaves the prism, the red rays have turned 
through a smaller angle than the blue rays, producing a rainbow with red light on top.
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7. The correct answer is B. The higher the density, the slower a liquid evaporates. Seawater 

has a higher density than freshwater, so the freshwater will evaporate more rapidly.

8. The correct answer is B. When the opposite poles are next to each other, the magnets  
are attracted to each other with their magnetic field lines running from one magnet to 
the other.

9. The correct answer is B. The dam needs to be stronger at its base because the pressure 
of the water on the other side is greater at the bottom of the dam. The pressure of the 
water is determined by its height. The greater the height of water above, the greater the 
pressure.

10. The correct answer is B. The obvious difference between Cart A and Cart B is the direction 
of the filled windsock. The windsock indicates the direction from which the wind blows. 
Cart A would have a headwind, which is an opposing force. Therefore, Cart B would be 
easier to push.

11. The correct answer is A. This question involves atmospheric pressure that is a downward 
force. The air around us exerts an equal downward pressure on each surface. When water 
fills each tank, the fluid surface will rise equally. (“Water seeks its own level.”)

12. The correct answer is A. This question involves surface friction, which acts against the 
force of acceleration when a plane is taking off. Airplane A gains speed more quickly due 
to less friction resistance over a paved runway versus Airplane B, which must travel over 
cobblestone. The rougher and more uneven a surface, the greater friction it poses.

13. The correct answer is A. Because the hydraulic fluid can flow freely between the two 
hydraulic rams X and Y, the pressures inside the two cylinders containing the fluid are 
equal. The pressurized hydraulic fluid forces each piston upward with a force equal to the 
pressure times the surface area of the piston. The upward force at Y comes from a bigger 
surface area because the piston is wider. Therefore, the upward force will be greater on 
the Y side of the lever, which will push it up and cause the ball to roll toward A.
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14. The correct answer is A. Conveyor belt A has a lesser vertical climb than conveyor  

belt B. Treat the ground level as the horizontal axis and the incline formed by the 
conveyor itself as the hypotenuse of a triangle. In case A, the vertical side of the triangle 
is smaller than case B. In both cases, the horizontal axis is the same. In both cases, the 
hypotenuse is the same (100 feet). The only difference is the vertical climb. The lower  
the vertical side, the more efficient the conveyor.

15. The correct answer is A. This question involves fluid pressure. Water in tank A gains the 
aid of gravity as it accelerates downward in a pipe. The water in tank B does not have  
as far to go to reach the ground. It will require less effort to pump elevation than from 
tank B.
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ANSWERS AND EXPLANATIONS PART I

Tables and Graphs
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ANSWERS AND EXPLANATIONS PART II
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Reading Comprehension
ANSWERS AND EXPLANATIONS

PASSAGE 1: ELECTRIC POWER GENERATION
1.  The correct answer is C. The last sentence in the third paragraph states that “The three basic 

functions of the boiler are pressure containment, heat transfer, and steam separation.”

2.  The correct answer is D. The second sentence in the fourth paragraph states that “This water leaves 
the boiler as superheated steam, at about 1,000 degrees Fahrenheit, which passes through a 
turbine and rotates the turbine’s fan blades.”

3.  The correct answer is B. The first sentence in the last paragraph states that “The power plant main 
generators produce electrical power, which is conveyed to the transmission system along with 
electricity produced by the other main generators on the utility’s system.”

4.  The correct answer is A. The first sentence in the third paragraph states that “A boiler is defined 
simply as a large vessel enclosed by an assembly of metal tubing in which water is heated and 
steam is generated and superheated under pressure by the application of additional heat.”

5.  The correct answer is B. The first sentence in the second paragraph states “The simplest form of a 
boiler could be a tea kettle.”

6.  The correct answer is D. The third sentence in the fifth paragraph states that “As the steam goes 
through the three stages, it continues to lose temperature and pressure and to expand until it is 
exhausted from the third stage.”

7.  The correct answer is B. The fifth sentence in the sixth paragraph states that “The action of the 
rotating magnetic field changes the mechanical energy into electrical energy, which is sent to the 
transmission system."

8.  The correct answer is A. The second sentence in the sixth paragraph states that “The steam turns a 
turbine, thereby converting the heat energy into rotating mechanical energy.”

9.  The correct answer is C. The second sentence in the first paragraph states that “The most common 
electricity generation mechanical force source is what is referred to as a ‘steam-electric cycle.’”
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 PASSAGE 2: TRANSMISSION SYSTEM OVERVIEW
10. The correct answer is B. The second sentence in the seventh paragraph states that “DC 

transmission towers typically only carry lines in pairs, one positive current and one negative 
current.”

11. The correct answer is D. The third sentence in the sixth paragraph states that “Frequency is 
measured in cycles per second or hertz (Hz). Commercial power generation companies in the 
United States utilize a 60-hertz current.”

12. The correct answer is C. The second sentence in the fifth paragraph states that “In DC, an electric 
charge flows in one direction.”

13. The correct answer is A. The fifth sentence in the fourth paragraph states that “Electricity then 
exits from the transmission system to be further distributed for consumer use at substations where 
the electricity must go through another transformer to ‘step down’ the voltage to a lower level.”

14. The correct answer is C. The third sentence in the fourth paragraph states that “These substations 
use transformers to ‘step up’ the voltage of electricity in preparation of the movement through the 
transmission lines from one point to another with a minimum loss of electrical energy.”

15. The correct answer is B. The third sentence in the third paragraph states that  “A bus is a specially 
designed conductor having low resistance.”

16. The correct answer is A. The second sentence in the third paragraph states that “The switchyard 
contains all the equipment necessary to transform and route power.”

17. The correct answer is C. The second sentence of the second paragraph states that “This 
interconnection of transmission lines is often referred to as to the electrical power grid or, simply, 
‘the grid.’”

18. The correct answer is B. The second sentence of the first paragraph states that “The transfer of 
electrical energy from substations to the customer is referred to as distribution.”
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PASSAGE 3: DISTRIBUTION SYSTEM OVERVIEW
19. The correct answer is D. The first and second sentences of the eighth paragraph state that 

“Residential customers require electricity that is distributed at a reduced voltage, typically 120/240 
volts (single phase). This reduced voltage is usually achieved through a pole-mounted or pad-
mounted transformer.”

20. The correct answer is B. The third sentence in the second paragraph states that “These 
transformers are electrical devices that change the alternating current of one voltage to another 
voltage.”

21. The correct answer is C. The second sentence of the third paragraph states that “Most substations 
are constructed in an area where the vegetation has been removed, and the lot is filled with gravel 
and is fenced and gated for safety and security.”

22. The correct answer is A. The fourth and fifth paragraphs state that “Substations are interconnected 
to the transmission system and distribution system by two methods:

•  High-voltage transmission circuits carrying 138 kV or 230 kV directly step down voltage to 
distribution connections carrying 13 kV.”

23. The correct answer is A. The third and fourth sentences of the first paragraph state that “At 
transmission interconnection intervals such as substations, some of the electrical energy is tapped 
off of the transmission lines. These substations step the voltage down to lower voltage levels with 
large power transformers.”

24. The correct answer is A. The second sentence of the seventh paragraph states that “These high-
use customers are serviced by special distribution connections at voltages ranging from 7.2 kV to 
14.4 kV through a service drop line, which comes from a transformer on or near a distribution pole 
to the customer's end-use structure.”

25. The correct answer is B. The second sentence of the ninth paragraph states that “Residential 
electrical power is delivered to residential customers through what is referred to as a service drop 
line, which leads from the distribution pole transformer to the customer’s structure via overhead 
distribution lines.”
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26. The correct answer is D. The third sentence of the sixth paragraph states that “These 

subtransmission-supplied substations provide system monitoring and control for distribution 
circuits in the 4 and 13 kV range.”

27. The correct answer is D. The first sentence of the sixth paragraph states that “High-voltage 
transmission, circuit-supplying switching stations step down voltages to a subtransmission 
voltage level commonly in the range of 26 to 34 kV.”
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1. D is the right answer. Since 1 kilometer equals 1,000 meters, you need to multiply 
1,000 by 0.25 to find how many meters there are in 0.25 kilometers. 1,000 x 0.25 = 250, 
so the answer is 250 meters.

Problem: 0.25 kilometer = ______ meters
We know that 1 kilometer = 1,000 meters
So, 0.25(1 kilometer) = 0.25(1,000 meters)

0.25 kilometer = 250 meters

2. A is the right answer. Since 10 square chains equals 1 acre, you need to divide 80 by 
10 to find how many acres there are in 80 square chains. 80/10 = 8, so the answer is  
8 acres.

Problem: 80 square chains = _____ acres
We know that 10 square chains = 1 acre

So, 80/10 = 8 acres

3. B is the right answer. Since 1 mile/minute equals 88 feet/second, you need to 
multiply 88 by 0.5 to find how many feet/second there are in 0.5 mile/minute.  
88 x 0.5 = 44, so the answer is 44 feet/second.

Problem: 0.5 mile/minute = _____ feet/second
We know that 1 mile/minute = 88 feet/second

So, 0.5(1 mile/minute) = 0.5(88 feet/second)
0.5 mile/minute = 44 feet/second

Mathematical Usage
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4. C is the right answer. Since 1 yard equals 36 inches, you need to multiply 26 by 3 to 
find how many inches there are in 3 yards. 36 x 3 = 108, so the answer is 108 inches.

Problem: 3 yards = _____ inches
We know that 1 yard = 36 inches

So, 3(1 yard) = 3(36 inches)
3 yards = 108 inches

5. B is the right answer. Since 1 gallon equals 3.785 liters, you need to multiple 3.785 
by 5 to find how many liters there are in 5 gallons. 3.785 x 5 = 18.925, so the answer is 
18.925 liters.

Problem: 5 gallons = _____ liters
We know that 1 gallon = 3.785 liters

So, 5(1 gallon) = 5(3.785 liters)
5 gallons = 18.925 liters

6. B is the right answer. Since 16 ounces equals 1 pound, you need to divide 32 by 16 to 
find how many pounds there are in 32 ounces. 32 / 16 = 2, so the answer is 2 pounds.

Problem: 32 ounces = _____ pounds
We know that 16 ounces = 1 pound

So, 32 / 16 ounces = 2 pounds

7. D is the right answer. Since 1 kilogram equals 2.205 pounds, you need to multiply 
2.205 by 5 to find how many pounds there are in 5 kilograms. 2.205 x 5 = 11.025, so the 
answer is 11.025 pounds.

Problem: 5 kilograms = _____ pounds
We know that 1 kilogram = 2.205 pounds

So, 5(1 kilogram) = 5(2.205 pounds)
5 kilograms =  11.025 pounds
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8. B is the right answer. Since 43,560 square feet equals 1 acre, you need to divide 
217,800 by 43,560 to find how many acres there are in 217,800 square feet. 217,800 / 
43,560 = 5, so the answer is 5 acres.

Problem: 217,800 square feet = _____ acres
We know that 43,560 square feet = 1 acre
So, 217,800 / 43,560 square feet = 5 acres

9. D is the right answer. Since 1 pint equals 0.5 quart, you need to divide 25 by 0.5 to 
find how many pints there are in 25 quarts. 25 / 0.5 = 50, so the answer is 50 pints.

Problem: 25 quarts = _____ pints
We know 0.5 quart equal 1 pint

So, 25 / 0.5 quart = 50 pints

10. C is the right answer. Since 1 slug equals 14.59 kilograms, you need to multiply 
14.59 by 6 to find how many kilograms there are in 6 slugs. 14.59 x 6 = 87.54, so the 
answer is 87.54 kilograms.

Problem: 6 slugs = _____ kilograms
We know that 1 slug = 14.59 kilograms

So, 6(1 slug) = 6(14.59 kilograms)
6 slugs = 87.54 kilograms

11. B is the right answer. Since 1 hogshead equals 63 gallons, you need to multiply 63 
by 8 to find how many gallons there are in 8 hogsheads. 63 x 8 = 504, so the answer is 
504 gallons.

Problem: 8 hogsheads = _____ gallons
We know that 1 hogshead = 63 gallons

So, 8(1 hogshead) = 8(63 gallons)
8 hogshead = 504 gallons
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12. B is the right answer. Since 160 square rods equals 1 acre, you need to divide 40 by 
160 to find how many acres there are in 40 square rods. 40 / 160 = 0.25, so the answer 
is 0.25 acre.

Problem: 40 square rods = _____ acres
We know that 160 square rods = 1 acre

So, 40 / 160 square rods = 0.25 acre

The equivalents needed to solve problems 13-18 are not directly listed in the 
table. So, you need to use 2 equivalents with a common metric.

13. C is the right answer. In the table, there is no equivalent between slugs and grams, 
but the table shows that 1 slug = 14.59 kilograms and 1 kilogram = 1,000 grams. The 
common metric in both equivalents is kilograms. So, use these 2 equivalents to find 
how many grams are in 5 slugs.

Problem: 5 slugs = _____ grams

We know that 1 slug = 14.59 kilograms. To find how many kilograms are in 5 slugs, 
multiply 14.59 by 5. This equals 72.95. So, 5 slugs are equivalent to 72.59 kilograms.

1 slug = 14.59 kilograms
5(1 slug) = 5(14.59 kilograms)

5 slugs = 72.59 kilograms

We also know that 1 kilogram = 1,000 grams. To find how many grams are in  
72.59 kilograms, multiply 72.59 by 1,000. The answer is 72,950. So, 5 slugs equal  
72,950 grams.

1 kilogram = 1,000 grams
72.95(1 kilogram) = 72.95(1,000 grams)

72.95 kilograms = 72,950 grams
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14. A is the right answer. In the table, there is no equivalent between square chains 
and square feet, but the table shows that 1 acre = 10 square chains and 1 acre = 43,560 
square feet. The common metric in both equivalents is acre. So, you need to use these 
2 equivalents to find how many square feet are in 15 square chains.

Problem: 15 square chains = _____ square feet

We know that 1 acre equals 10 square chains. To find how many acres are in 15 square 
chains, divide 15 by 10. This equals 1.5. So, 15 square chains is equivalent to 1.5 acres.

10 square chains = 1 acre
15 / 10 = 1.5 acres

We also know that 1 acre equals 43,560 square feet. To find how many square feet are 
in 1.5 acres, multiply 1.5 by 43,560 square feet. The answer is 65,340. So, 15 square 
chains equals 65,340 square feet.

1 acre = 43,560 square feet
1.5(1 acre) = 1.5(43,560 square feet)

1.5 acres = 63,340 square feet

15. A is the right answer. In the table, there is no equivalent between chains and 
furlongs, but the table shows that 0.25 chain = 1 rod and 40 rods = 1 furlong. The 
common metric in both equivalents is rods. So, you need to use these 2 equivalents to 
find how many furlongs are in 30 chains.

Problem: 30 chains = _____ furlongs
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We know that 0.25 chain equal 1 rod. To find how many rods are in 30 chains, divide  
30 by 0.25. This equals 120. So, 30 chains is equivalent to 120 rods.

0.25 chain = 1 rod
30 / 0.25 chain = 120 rods

We also know that 40 rods equals 1 furlong. To find how many furlongs are in 120 rods, 
divide 120 by 40. The answer is 3. So, 30 chains is equivalent to 3 furlongs.

40 rods = 1 furlong
120 / 40 = 3 furlongs

16. A is the right answer. In the table, there is no equivalent between grams and 
pounds, but the table shows that 1 kilogram = 1,000 grams and 1 kilogram = 2.205 
pounds. The common metric in both equivalents is kilograms. So, use these 2 
equivalents to find how many pounds are in 2,000 grams.

Problem: 2,000 grams = _____ pounds

We know that 1,000 grams = 1 kilogram. To find how many kilograms are in  
2,000 grams, divide 2,000 by 1,000. This equals 2. So, 2,000 grams are equivalent  
to 2 kilograms.

1,000 grams = 1 kilogram
2,000 / 1,000 grams = 2 kilograms

We also know that 1 kilogram = 2.205 pounds. To find how many pounds are in  
2 kilograms, multiply 2 by 2.205. The answer is 4.410. So, 2,000 grams equals  
4.410 pounds.

1 kilogram = 2.205 pounds
2(1 kilogram) = 2(2.205 pounds)

2 kilograms = 4.410 pounds
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17. B is the right answer. In the table, there is no equivalent between quarts and gills, 
but the table shows that 1 pint = 0.5 quart and 1 gill = 0.25 pint. The common metric  
in both equivalents is pints. So, use these 2 equivalents to find how many gills are in  
30 quarts.

Problem: 30 quarts = _____ gills

We know that 0.5 quart equals 1 pint. To find how many pints are in 30 quarts, divide 
30 by 0.5 This equals 60. So, 30 quarts are equivalent to 60 pints.

0.5 quart = 1 pint
30 / 0.5 quart = 60 pints

We also know that 0.25 pint = 1 gill. To find how many gills are in 60 pints, divide 60 by 
0.25. The answer is 240. So, 30 quarts equals 240 gills.

0.25 pint = 1 gill
60 / 0.25 pint = 240 gills

18. D is the right answer. In the table, there is no equivalent between miles and 
fathoms, but the table shows that 1 mile = 5,280 feet and 1 fathom = 6 feet. The 
common metric in both equivalents is feet. So, you need to use these 2 equivalents to 
find how many fathoms are in 3 miles.

Problem: 3 miles = _____ fathoms

We know that 1 mile equals 5,280 feet. To find how many feet are in 3 miles, multiply 3 
by 5,280. This equals 15,840. So, 3 miles is equivalent to 15,840 feet.

1 mile = 5,280 feet
3(1 mile) = 3(5,280 feet)

3 miles = 15,840 feet
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We also know that 1 fathom equals 6 feet. To find how many fathoms are in 15,840 
feet, divide 15,840 by 6. The answer is 2,640. So, 3 miles equals 2,640 fathoms.

6 feet = 1 fathom
15,840 / 6 = 2,640 fathoms

19. D is the right answer. Since 1 gill equals 0.25 pint, you need to multiply 0.25 by 2 to 
find how many pints there are in 2 gills. 0.25 x 2 = 0.5, so the answer is 0.5 pint.

Problem: 2 gills = _____ pints
We know that 1 gill = 0.25 pint

So, 2(1 gill) = 2(0.25 pint)
2 gills = 0.5 pint
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Equation    Correct Answer  Process
20) x + 5 = 3 B. -2    (subtract 5)
21) x + 7 = 4  D. -3    (subtract 7)
22) x – 5 = -11  C. -6    (add 5)
23) 0.04x = 0.08  A. 2    (divide by 0.04)
24) 2x + 8 = 16  C. 4    (subtract 8, divide by 2)
25) 4x – 3 = 9  D. 3    (add 3, divide by 4)
26) 0.02x = 2  B. 100    (divide by 0.02)
27) 5x – 10 = 15  A. 5    (add 10, divide by 5)
28) 0.3x = 0.9  D. 3    (divide by 0.3)
29) 0.05x + 0.05 = 0.3  C. 5    (subtract 0.05, divide by 0.05)
30) 3x + 5 = 26  A. 7    (subtract 5, divided by 3)

Correct Answer
31) C 2,640 ft
32) A  0.250 amps
33) D 150 millimeters
34) C 12.7 centimeters
35) A  1.58 gallons
36) B  0.175 tons
37) D 1.88 gallons
38) C  1,500 milliliters


