Name: ___________________________________________________


Engineering Design Notes:
1. What are the engineering design process steps?

1. Define the problem and list criteria and constraints

2. Research the problem you are trying to solve

3. Develop multiple solutions to solve the problem

4. Choose the best solution amongst possible solutions

5. Build a prototype or model of your solution

6. Test and evaluate your prototype

7. Communicate the results of testing and evaluation

8. Redesign your prototype to improve

2. What do we use the engineering design process for?

a. We use the design process to develop technologies

b. Technologies are anything that is man made from a toothbrush to a computer

c. We also use the design process to improve technologies

d. Technology are developed to advance society

3. What are the types of engineering drawings?

a. Orthographic drawing are used in engineering to represent 2 dimensional views of at least the top, front, and right side

b. Isometric drawings are used in engineering to give a 3D view where the sides are positioned at 30 degrees

c. Perspective drawings are not used in engineering and are 3D views where the drawing vanishes in the distance

d. Oblique drawings are 3D drawings not used in engineering and have sides positioned at 0 and 45 degrees angles

4. What is scale factor?

a. Scale factor tells you how much smaller a drawing is than the real thing

b. Scale can be represented as 1:2 or 1/2

c. A scale factor of 1:2 means a drawing is half the size of the real thing

d. A scale factor of 1:5 means a drawing is 5 times smaller than the real thing

e. A scale factor of 1:10 means a drawing is 10 time smaller than the real thing

f. The scale factor is equal to the drawing size divided by the real object size
Engineering Design Practice Problems:

1. A company is designing a new automobile brake system. After repeated testing of the brake system prototype, engineers presented a report to their company explaining that they discovered a major problem in the system. Which of the following should the engineers do next?

	 
	A.
	redesign the brake system

	 
	B.
	build a full-scale version of the brake system

	 
	C.
	identify the reasons for building the brake system

	 
	D.
	evaluate the quality of the report about the brake system


2. The drawing below shows a three-dimensional view of a simple wooden chair.
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Which drawing represents the front view of the chair?

	 
	A.
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	B.
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	C.
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	D.
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3. In the 1800s, inventors built a device that could be used to send and receive encoded messages through electrical wires. Later inventors modified this technology to create voice-transmitting devices such as the telephone. Which of the following is the original device upon which voice-transmitting devices were based?

	 
	A.
	the radio

	 
	B.
	the tape recorder

	 
	C.
	the telegraph

	 
	D.
	the television


4. Which of the following is an example of an isometric drawing?

	 
	A.
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	B.
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	C.
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	D.
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4. The drawing below shows the dimensions of the interior walls of a room.
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What is the scale on this drawing?

	 
	A.
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	B.
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	C.
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	D.
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5. A company is thinking of developing a hydrogen-powered motorcycle. Based on the engineering design process, which of the following tasks should the company complete next?

	 
	A.
	Build a working prototype of the motorcycle.

	 
	B.
	Produce engineering designs for the proposed motorcycle.

	 
	C.
	Evaluate the efficiency of the proposed motorcycle’s engine.

	 
	D.
	Conduct market research to find out if there is a need for the motorcycle.


6. A green roof is a vegetation system installed on the rooftop of a building. A cross-sectional diagram of a green roof is shown below.
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Which of the following statements is supported by the diagram?

	 
	A.
	The green roof has more cubic feet of soil than gravel.

	 
	B.
	The green roof adds no more than 6 in. of height to a structure.

	 
	C.
	The green roof adds no more than 6 cu. in. of mass to a structure.

	 
	D.
	The green roof has a drainage mat and a waterproof covering made out of the same material.


7. Several college students want to design and build a solar-powered car. They have chosen a design. Which of the following should they do next to follow an engineering design process?

	 
	A.
	Build a prototype of the car.

	 
	B.
	Sell the design to a car company.

	 
	C.
	Research the demand for solar-powered cars.

	 
	D.
	Use the design to mass-produce solar-powered cars.
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Based on this floor plan, approximately
how many square fect is the apartment?
A 110 sq. f.
B. 480 sq. fi.
C. 750 sq. f.
D. 1160 sq. ft.




[image: image17.png]@ An engineer has just finished building
a prototype of a lawn tractor that is
powered by a hydrogen fuel cell. Which
of the following should be the next step
in the design process?

A. testing the prototype to evaluate
its performance

B. asking for funding to build more
copies of the prototype

C. building a second prototype that
is different from the first

D. making modifications to the prototype
that will increase its performance




[image: image18.png]€@ The drawing below shows a design plan for a sled.
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The scale of the drawing i:

. What is the actual length of the front section labeled X?

A 20"
B. 21"
C. 25"
D. 29"




[image: image19.png]@ The diagram below represents a new
mechanical part.
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Which diagram shows what the right
side view of this part would look like
on an engincering drawing?

A




[image: image20.png]@ The diagram below represents a new
mechanical part.
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Front

Which diagram shows what the right
side view of this part would look like
on an engincering drawing?

A





[image: image21.png]@ Which of the following advances in
automotive technology were developed
to improve driver and passenger safety?

A. acrodynamic spoilers
B. computerized fuel injection systems
C. hybrid engines

D. shatterproof windshields




[image: image22.png]o Sarah presented an idea for recycling
used tires to an automotive company.
If she followed the engineering design
process, what was the first step in
developing her idea?

A. communicating the results of her
research

B. developing a prototype she wanted
to make

C. selecting the best possible solution
to her problem

D. identifying the specific problem she
wanted to solve




[image: image23.png]How many views are usually necessary
in order to describe an object using an
orthographic projection?

A lor2

B. 2or3

C. 4or5

D. Sor6




[image: image24.png]@) Before releasing a newly designed
video game to the public, the developer
distributes the game to a few hundred
people free of charge. After playing the
game, the people complete a survey and
return it to the developer.

What part of the engineering design
process does this scenario represent?

A. redesign
. testing and cvaluation

B.
C. selection of a solution
D.

. construction of prototypes




[image: image25.png]€D A manufacturer has developed a textured
surface for plastic cups. These cups
are designed for small children. The
‘manufacturer has produced prototypes.
Which of the following is the next step
in the engineering design process?

A. marketing the new textured
cups

B. developing new textures for
cup surfaces

C. testing and evaluating the
textured prototypes

D. redesigning the textured surface
on the prototypes




[image: image26.png]@ An assignment for the design of an emergency light is described in the box below.

Design and build an emergency light. It must have its own battery. provide a
bright light. and have a built-in charger. It must be capable of operating while
being charged. It must have a watertight enclosure with a handle on the top.

After receiving this assignment, which of the following most likely would be the next step in
the engineering design process?

A. testing and evaluation

B. selecting the best solution

C. investigation and research
D.

. construction of a prototype




[image: image27.png]@ The dimensioned drawing below shows a
grooved block.
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Which of the following is length X of
this block?

A

7 in.

B. 9in.
C.
D. 13 in.

10 in.




[image: image28.png]€@ A drawing of a space shuttle and a
summary of its dimensions are shown
Delow.

Manny is building a scale model of this
space shuttle. What is the approximate
height of the model if its length is 13 in.?
A 2in

B. 4in.

C. 6in.

D. 8in.



[image: image29.png]€@ A drawing of a space shuttle and a
summary of its dimensions are shown
Delow.

Manny is building a scale model of this
space shuttle. What is the approximate
height of the model if its length is 13 in.?
A 2in

B. 4in.

C. 6in.

D. 8in.




[image: image30.png]@ Designers need to use a wind tunnel
to test the airflow over a new design for
an airplane wing. Since the wind tunnel
is not large enough to hold the actual
airplane wing, the designers will need
to use which of the following?

A. a mockup
B. a propeller

C. a scale model

D. an orthographic projection




[image: image31.png]€@ The floor plans for a house are shown below.

First floor Second floor

Which of the following houses corresponds to these floor plans?





[image: image32.png]€ A company sent prototypes of a newly
designed hair dryer for trial use to
100 homes along with a satisfaction
survey. A month later the company
received 82 completed surveys.
This process is part of which of the
following steps in the engineering
design process?

A. developing possible solutions
B. communicating the solution
C. rescarching the problem

D. evaluating outcomes




Open Response Questions
1. A company is planning to construct a small building and needs a scale drawing of the floor plan. Information about the building is in the box below.

	The building will be 42' × 60'. The 60' walls will run east to west. Inside the building there will be three areas:

· a 42' × 42' work area with four 6' wide doors, forming two 12' wide openings in the south wall

· an 18' × 21' office with a 3' wide door in the south wall

· an 18' × 21' storeroom with no exterior doors

The office will have 3' wide doors to the work area and the storeroom. The storeroom will have a 3' wide door to the work area.


a. On the grid in your Student Answer Booklet, make a scale drawing of this floor plan. Use the scale [image: image33.png]


" = 3'. On the grid, 6 squares = 1 inch. Disregard wall thickness. Assume that north is toward the top of the paper.
b. On your drawing, label each room and clearly show all doors.

[image: image34.jpg]
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2. An isometric drawing of a metal block is shown below. All the holes pass completely through the block.

[image: image36.png]



a. In your Student Answer Booklet, draw and label the front, top, and right side views of the block. Include all hidden lines. Make your drawing in proper proportion.
b. Which of these two types of drawings, the isometric drawing shown or your drawing from part (a), would an engineer give to a machinist to make a prototype of the block? Explain your answer.

