Grade 7 Science

Unit 4: Structures

« Please sit at the end of one of the desks.

« Place all of your belongings, not needed for the test, on the side
counters, not in the desks.

« You are expected to stay in your seat, raising your hand if you need me.

« You are required to stay silent for the entire period, speaking only to me,
and only in a whisper.

« When you receive your test, put your name on it before you start.

« While writing the test, if you do not know a question, skip it and move on.
Draw a star beside the question so that you remember to come back to
it.

« You will have three periods, so you should get through at least one page,
front and back, per day.

« You will only have the allotted three periods to write, | will not be
extending that time to have students write at breaks.

« If you finish your test, check the "Test Complete" box at the top of the
first page.

« When complete for the day, place the test in one of two piles - "Done" or
"Not Done," then return silently to your seat and work on something
else.

Mr Collinson's Science



Attachments

Q 4-24 Grade 7 Form and Function Unit Test Review.pdf



6.

Grade 7 Form and Function Unit Test

1. “Match the words below to their definitions by placing the appropriate letter in
the box provided (1 mark each — 15 marks).” * words will not be in order on test

Load
Force
Live Load
Dead Load
Structural Efficiency
Tension Force
Compression Force
Torsion Force
Shear Force
Buckle
Twist
Fatigue
Stability
Centre of Gravity

Thrust Line

A force or weight on an object or structure.

A push or pull that could cause motion. Measured in Newtons (N)

The force or forces that act in or on a structure but are not part of the
structure.

The weight of a structure upon itself.
The mass a structure can hold divided by the mass of the structure.
A force that pulls on a material and stretches it apart.
A force that compacts or squeezes a material.

A force that acts on a material by twisting its ends in opposite directions.

A force that bends or tears a material by pushing parts in opposite
directions.

The failure of a material when it folds under compressive force.
The failure of a material when it changes shape under torsion forces.
A weakening of a material due to cycling stress, resulting in small cracks.

The level of a structures ability to maintain its shape and position.

The point at which all of the gravitational force of an object may be
considered to act.
The line that runs downward from an object's centre of gravity, through
which force is transferred.

“Name five functions of a running shoe (5 marks).”

“What type of structure is shown in each of the following pictures (3 marks)?
Briefly explain why (3 marks).” * you will be shown three pictures on the test

“Label the diagram below to indicate what type of internal force is acting on the

bone (5 marks).” * you will be provided pictures of bones with forces acting on them

Fatigue failure

You will answer true/false questions based on the following topics: (9 marks).

Shape vs load ability

Location of thrust lines Joints

Mass and weight

Movement of Joints

Ergonomics

Aesthetics
Number of forces

“Categorize the following forces as internal or external (8 marks).”
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11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

“Name multiple things that cause forces on a bridge (5 marks).”

“State what type of strength is needed, in the materials listed below, in order to resist
failure (4 marks).”

“Why are many structures made symmetrical (3 marks)?”
“What is centre of gravity? Describe how it affects a structure’s stability (3 marks).”

“Choose one of the following, explain what it is, how it is used to help a structure and
provide an example (3 marks)?”

Corrugation Lamination Composite Materials

“Some people say women have better balance than men. Based on the picture below,
explain why this statement could be true (2 marks). What part of the picture goes
against that thought (1 mark)? Feel free to draw over the silhouettes (1 mark).” * there
will be a picture on test

“Name 4 things through the design process that can cause a structure to fail (4 marks).”

“The leaning tower of Pisa is now closed to the public because the outside edge at the
top is displaced over 4 meters from the base. The tower continues to lean even further,
shifting about 1.3 mm each year.
a. Use what you have learned in class to explain why the tower has not fallen
over (2 marks).
b. If you were an engineer, what would you do to try to stop the continued
leaning (2 marks).
c. If you were an engineer, what would you do to try to push the tower back to
being straight — without damaging it (1 mark)?”

“Choose either ergonomics or aesthetics to answer this question. What is , provide
an example (2 marks)? Why is it important to consider in the design process (2
marks)?”

“Discuss an ergonomic feature of a product you have used (2 marks).”

There will be a question for which you will have to know how to convert between mass
and weight as well as know the difference between the two (2 marks).

You will be given pictures of 3 structures, there will be forces drawn on these structures
causing them to not be stable. You will have to draw an arrow on each to indicate how
you would apply a force to make it stable. Also you will have to indicate how much
force you would use (3 marks). * example below, this is not one from your test

N 5N
— ¢—

Force =

There will be a structural efficiency math problem. An example is below (3 marks).
If a table is 30 kg and it can hold 270 kg, what is the structural efficiency?

“In question 19, what type of failure would have occurred (1 mark)? Draw a force
diagram to show all of the forces acting. Label the forces (3 marks).”
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