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QUESTION 1

If a mechanical device is reported to have an advantage of 2, what does this mean? 

A. The number "2" describes the effectiveness of the machine. 

B. This means the device allows users to complete twice the amount of work with the same amount of effort used to
complete a task without assistance. 

C. The number refers to the speed of the device in question. 

D. This means that the device requires twice the amount of effort to complete the same amount of work. 

Correct Answer: B 

 

QUESTION 2

A gear and pinion have a ratio of 4 to 1. 

If the gear makes 200 revolutions per minute, the speed of the pinion is __________. 

A. 50 rpm 

B. 800 rpm 

C. 400 rpm 

D. 200 rpm 

Correct Answer: B 

The pinion turns 4 times as often as the gear: 4 × 200 = 800. 

 

QUESTION 3
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What effort must be used to lift a 30-pound cat (see the figure above) using a first-class lever? (Don\\'t include the
weight of the lever in your calculations.) 

A. 10 pounds 

B. 15 pounds 

C. 50 pounds 

D. 5 pounds 

Correct Answer: A 

E stands for effort needed. 30 (weight of the cat) × 2 (length of resistance arm) = x × 6 (length of effort 

arm). Do a little multiplication, and you get 60 = 6x. 

To isolate x, divide each side by 6: 

60 ÷ 6 = 6x ÷ 6, or 10 = x. 

 

QUESTION 4

If two workers are carrying a single load with the assistance of a board or plane, how should the load be placed to
ensure an entirely equitable division of effort? 

A. The load should be placed the same length from one side as the load is long; i.e. if the load is 3 feet wide, it should
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be placed 3 feet from the edge of the plane. 

B. The load should be placed directly in the middle of the board or plane to ensure equal labor division between
workers. 

C. The cargo should be held directly, rather than placing strain on a board or plane. 

D. The load should be placed closer to one end to prevent bowing of the plane. 

Correct Answer: B 

 

QUESTION 5

The pressure gauge in the figure above shows a reading of __________. 

A. 15.0 
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B. 19.5 

C. 21.0 

D. 23.0 

Correct Answer: C 

The gauge shows a reading of 21. 

 

QUESTION 6

The ideal mechanical advantage of a gear is the ratio of the number of teeth in the load gear to the number of teeth in
the __________. 

A. effort gear 

B. loaded gear 

C. lifting gear 

D. spiral gear 

Correct Answer: A 

In mechanical devices, gears are used to change torque. The ideal mechanical advantage of a gear is the ratio of the
number of teeth in the load gear to the number of teeth in the effort gear. 

 

QUESTION 7

A screw consists of a single continuous spiral wrapped around a __________. 

A. piston 

B. cylinder 

C. helix 

D. square 

Correct Answer: B 

A screw is a simple device. It has been used for centuries as a means of lifting water out of wells and over the banks of
irrigation canals. A screw consists of a single continuous spiral wrapped around a cylinder. The threads are cut into a
rod in a spiral and make it possible to use the holding power of the screw in fastening objects together. 

 

QUESTION 8

A 130-pound woman is wearing shoes with high heels that measure 1-inch square. 

If the woman is standing on one heel, what psi does the heel exert as it rests on the ground? (Disregard atmospheric
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pressure from your calculations.) 

A. 130 

B. 65 

C. 260 

D. 11 

Correct Answer: A 

Power = Force/Area. P = 130/1 = 130. 

 

QUESTION 9

If a ramp measures 6 feet in length and 3 feet in height, an object weighing 200 pounds requires how much effort to
move using the ramp? 

A. 200 pounds 

B. 100 pounds 

C. 50 pounds 

D. 300 pounds 

Correct Answer: B 

The formula to determine mechanical advantage of an incline plane is Length of Ramp ?Height of Ramp = 

Weight of Object ?Effort. 

Plugging in the numbers gives you: 

6/3 = 200/E 

6E = 600 

E = 100 

 

QUESTION 10
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In the figure above, for each complete revolution the cam makes, how many times will the valve open? 

A. 1 

B. 6 

C. 3 

D. 2 

Correct Answer: C 

The valve will open each time a high point of the cam hits it. The cam has three high points, so the valve will open three
times per revolution. 

 

QUESTION 11

A block of steel has a density of 0.29 pounds per cubic inch. 

If the block has dimensions of 1 inch by 1 inch by 3 inches, what is its weight? 

A. 0.29 pounds 

B. 0.58 pounds 

C. 0.87 pounds 
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D. 1.0 pounds 

Correct Answer: C 

The volume of the block can be calculated by multiplying its length by its width by its height, or 1 times 1 times 3, which
equals 2 cubic inches. The weight is the density multiplied by its volume, which is 3 cubic inches multiplied by 0.29
pounds per cubic inch, which equals 0.87 pounds. 

 

QUESTION 12

There are three beams that are each 10 feet long and all of the same size. One is made of wood, another of steel, and
the third of concrete. 

If identical loads are applied to these three beams, which of the following will occur? 

A. The steel beam will deflect less than the wood beam. 

B. The wood beam will deflect less than the concrete beam. 

C. The wood beam will deflect less than the steel beam. 

D. The concrete beam will deflect more than the other two. 

Correct Answer: A 

The steel beam will deflect less than the wood beam. Choice a is not correct since the concrete beam will deflect less
that the wood beam ?concrete is stiffer than wood. 

 

QUESTION 13

Which of the following would feel hottest at one end if the other end were placed over a fire? 

A. A metal skewer 

B. A wooden stick 

C. A plastic rod 

D. A rubber stick 

Correct Answer: A 

Of the four materials, metal is the best conductor of heat, so a metal skewer would feel the hottest. 

 

QUESTION 14

Which of the following will happen when a mass of air contracts? 

A. The air remains at the same temperature 

B. The air gets colder 
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C. The air gets warmer 

D. The air moves faster 

Correct Answer: B 

Air is a gas. According to the gas laws, gasses will get colder when they contract. 

 

QUESTION 15

If Gear 1 in the figure above makes 10 complete clockwise revolutions per minute, then __________. 

A. Gear 2 makes 2 clockwise revolutions per minute. 

B. Gear 3 makes 8 clockwise revolutions per minute. 

C. Gear 3 makes 30 clockwise revolutions per minute. 

D. Gear 3 makes 9 counterclockwise revolutions per minute. 

Correct Answer: B 

Gear 1 makes 10 clockwise revolutions per minute. Gear 2, which is half the size, makes 20 counterclockwise
revolutions per minute. (The number of revolutions it makes is inversely proportional to its difference in size.) Gear 2 is
half the size of Gear 1, so to determine the number of revolutions it makes, multiply the number of revolutions Gear 1
makes by the inverse of 1?2: 10 × 2?1 (or just 2) = 20. Gear 3 is 2.5 times the size of Gear 2. In other words, it is 5?2
the size of Gear 2. To determine the number of revolutions Gear 3 makes, multiply the inverse of 5?2 by the number of
revolutions Gear 2 makes: 2?5 × 20. This can be stated as 20?1 (the number of revolutions Gear 2 makes per minute) ×
2?5 (the fraction of revolutions Gear 3 makes) = 40?5 or 8 revolutions per minute. 
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