Science 7         Structural Strength and Stability                REVIEW FOR TEST

1.  BE ABLE TO DETERMINE if statements about product marketing are true and explain why you feel the other statements are false. 

2.  The importance of building a prototype when designing a new product. What can be done if the prototype does not work well? 

3.  Three benefits of using simulations in testing products.

4.  When can unexpected results from testing can be useful? Explain your answer.

5. Predict the centre of gravity (in shapes) 

6.  A structure will be more stable if it has: 

7.  (a)  Write a sentence explaining when a structure is considered to be stable and where the centre of gravity must be located in order for a structure to stay stable. 

  (b)  Describe whether the support base for a structure has to be solid. Explain your answer by providing an example. 

8.  (a)  Name two factors that have caused the Tower of Pisa to lean. 

  (b)  Explain in a few sentences what the builders should have done to avoid the leaning of the tower. 

9.  Explain why you think the pyramids of Egypt have stood for so long.

10.  Not all people agree with the concept of planned obsolescence. List three things that you feel are negative consequences of planned obsolescence.

11.  State three products that you believe should be made to last for a long time. Explain your reason for choosing these items.

12.  State three products that you believe should be designed with a short life. Explain your reason for choosing these items.

13.  Beside each of the items in the following list, write "L" if you think they are long lasting and "P" if you think they are designed with planned obsolescence. 

  Telephone ___   Computer ___   Car tires  ____   Shoes ____  VCR  ____  House bricks ____

14.  The effect of a force on a structure depends on its  

  (a)  point of application    (b)  plane of application    (c)  magnitude and direction  

  (d)  all of the above 

15.  Draw a diagram of a table. 

  (a)  Show two forces acting on the table that have equal magnitude but different directions.  

  (b)  Explain the difference between the effects that the two forces will have. 

17.  The force acting on a structure is also called the load. Loads are grouped into two categories: static loads and dynamic loads. 

  Static loads are caused by 

  (a)  the wind      (b)  electrical forces       (c)  magnetic forces      (d)  the force of gravity 

18.  The force acting on a structure is also called the load. Loads are grouped into two categories: static loads and dynamic loads. 

  Dynamic loads are caused by 

  (a)  static loads     (b)  forces other than gravity    (c)  the force of gravity    (d)  wind forces only 

19.  A diving board is designed to propel a person into a swimming pool. List the dead load, the live load, and the dynamic loads caused by the forces acting while a person dives. 
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20.  Assume that the factor of safety for bicycles is 10. If the rider capacity is 120 kg, then the bicycle can safely support 

  (a)  1 200 kg     (b)  12 kg       (c)  12 000 kg        (d)  130 kg 

21.  If the factor of safety for bicycles is 10, and a bicycle can safely support 800 kg, then its rider capacity is 

  (a)  8 000 kg      (b)  800 kg       (c)  80 kg      (d)  790 kg 

22.  When a beam bends under a load, the top surface of the beam is under   

  (a)  tension      (b)  torsion      (c)  shear stress      (d)  compression 

23.  When you wring out a wet dishcloth by twisting the ends of the fabric, you are creating 

  (a)  tension      (b)  torsion      (c)  shear stress      (d)  compression 

24.  In the right column of the table below, identify the force acting in the situation described in the left column as tension, compression, torsion, or shear. 

                                                                                                           Force 

  Twisting the cap off a pop bottle 

  The rope in a tug-of-war 

  The rungs in a ladder as it is climbed 

  Stretching the dough in a pizza 

  A tent peg being pounded into the ground 

25.  List two examples (each) of a tension force, compression force, torsion force, and shear force 

26.  The main use of solid structures is as 

 (a)  containers    (b)  supports     (c)  lightweight bridges    (d)  protective shells 

27.  Because of their flexibility, frame structures are generally better at handling   

  (a)  compression forces    (b)  shear forces    (c)  compression and shear forces  

  (d)  torsion and tension forces 

28.  Complete the following chart, classifying each example as solid, frame, shell (or a combination). One example has been completed for you. 

  Umbrella                       Frame-shell  

  Coconut  

  Stepladder  

  Seafront retaining wall  

  Golf tee  

  Tent 

29.  An object or structure is symmetrical  

  (a)  if it can be divided into two pieces 

  (b)  if it is a solid crystal 

  (c)  if it can be divided by a line or plane that creates two identical mirror images 

  (d)  if it can be divided by a line or plane along which it can be folded. 

30.  A chair needs to be stable to be safe and useful. 

  (a)  Draw a diagram of a chair and include one axis that shows symmetry. 

  (b)  Label the centre of gravity of the chair and explain under what conditions the chair will be stable. 

31.  Explain why symmetry makes large structures easier and less expensive to build. 

32.  Match the terms on the right of the following table with the correct statement on the left. You may use each statement once, more than once, or not at all. 

  Description                                                                                       Term  

  A the wind causing a structure to bend                                       1._____ lamination  

  B a solid surface and a hollow interior                                         2._____ compression  

  C a force causing a beam to bend                                              3.______ symmetry  

  D a force causing a structure to buckle                                      4. ______shell  

  E the weight of the structure                                                       5._______ torsion  

  F several layers glued flat together                                              6._______ shear  

  G two halves that are mirror images of each other                      7_______tension  

  H wringing out a wet cloth with twisting forces                            8.________ dynamic load  

  I factor of safety  

  J structural change caused by scissors 

33.  A structural failure is classified as shear when 

  (a)  opposing forces cause the structure to split and slide  

  (b)  tension and compression forces cause the structure to bend  

  (c)  torsion forces cause the structure to twist  

  (d)  the structure buckles when squeezed  

34.  Some of the following statements are true and some are not. State whether each is true or false and write an explanation or correction for each. 

  (a)  A square is a stronger shape for a structural support than a triangle.  

  (b)  A truss can be used to reinforce a square so that it doesn't change shape when pulled.  

  (c)  Trusses are used to stabilize cranes.  

  (d)  Beams that are very long are best supported by one support column at each end.  

  (e)  An arch can be used to support bridges that span rivers. 

35.  A truss is   

  (a)  a piece of solid material used to reinforce a joint    

  (b)  a frame that uses triangles to strengthen a structure  

  (c)  a curve that channels the force caused by the load to the supports  

  (d)  a support that only resists tension forces 

36.  A "tie" is   

  (a)  a piece of solid material used to reinforce a joint  

  (b)  a frame that uses triangles to strengthen a structure  

  (c)  a curve that channels the force caused by the load to the supports  

  (d)  a support that only resists tension forces. 

37.  What are gussets? 

38.  A beam bridge is 

   39.  A suspension bridge is

 40.  A  cantilever bridge is
41.  An arch bridge is 

