Mechanics – quick questions

1. What is a scalar
quantity which only has magnitude 
2. What is a vector
quantity which has magnitude and direction
3. Define displacement

distance moved in a particular direction
4. Define average speed 
average speed=total distance travelled/time taken
5. Define instantaneous speed small distance travelled/small interval of time 
6. Define velocity
velocity = change in displacement/time taken or  change in displacement per unit time or rate of change of displacement (with time)
7. Define acceleration
change in velocity /time or rate of change of velocity (with time)   
8. State the equation linking v,u,a,s. Define terms used 
v2 = u2 +2as
9. State the equation linking v,t,u,a. Define terms used
v= u + at
10. State the equation linking u,t,a,s. Define terms used 
s = ut + ½ at2
11. State Newton’s first law An object continues in its state of rest or uniform velocity unless a resultant force acts on it
12. State Newton’s second law The acceleration produced when a resultant force acts on an object α the magnitude of the resultant force and is in the same direction as the force
13. What happens to mass at speeds close to the speed of light? Mass increases
14. Define the Newton
If a force of 1N  is applied to an object of mass 1kg it gives it an acceleration of 1ms-2
15. State the equation linking force, mass and acceleration
F=ma
16. Define centre of gravity
point where all the weight of the object appears to act
17. What is a couple
2 forces of equal magnitude acting in opposite directions but not along the same straight line
18. Define the moment of a force
F x perpendicular distance from pivot to line of action of force
19. Define torque of a couple
one  force x perpendicular distance between the forces
20. State the principle of moments
for equilibrium, sum of CM about any point = sum of ACM about same point or net moment about any point is zero
21. State the conditions needed for equilibrium sum of the moments about any point is zero and the resultant/net force is zero
22. Define pressure
 force/ X-sectional area (where F is the force perpendicular to the X-sec area)
23. Define density 
mass/volume
24. Define the joule
work done when a force of 1N moves its point of application by 1m in the direction of the force


25. State the equation for kinetic energy.  Define terms used
Ek  = ½ mv2
26. State the equation for potential energy. Define terms used
Ep  =  mgΔh
27. Define work  

 force x distance moved in the direction of the force
28.  Define power          rate of doing work or  rate at which energy is converted or work done/time taken   or  energy converted/time taken
29. Define the Watt
a power of 1W is achieved  if 1J of work is done/energy converted every second
30. State the equation linking power, velocity + force

`P=Fv
31. State the equation to calculate efficiency 
useful work output/ total work input ( x 100 %)  or power out/power in (x 100 %)  or useful energy output/ total energy input (x100%)
32. Define thinking distance 
distance travelled while driver is reacting before applying brakes             
33. Define braking distance 
distance travelled after brakes have been applied until it stops
34. Define stopping distance 
thinking distance + braking distance
35. State Hooke’s Law
Force is proportional to extension provided elastic limit not exceeded
36. Define the force constant Force applied/extension (when Hooke’s law obeyed)
37. Distinguish between elastic and plastic behaviour
elastic returns to its original shape and size when load removed – plastic does not return .......etc.
38. Explain ductile      
ductile material shows plastic behaviour beyond its elastic limit and can be drawn into thin wires   eg copper; lead
39. Explain brittle       
brittle material breaks before it deforms plastically eg glass; cast iron
40. Explain polymeric       polymeric materials are in long coiled chains; can undergo much larger strains than other materials; can be elastic eg rubber or ductile eg polythene
41. Define stress
 
 force/ X-sec area
42. Define strain

extension/original length
43. State 2 equations for Young’s Modulus (E)
tensile stress/tensile strain   and   Fl/Ax
44. Define elastic limit
force/stress/strain/extension beyond which the material does not return to its original length when load is removed
45. Define ultimate tensile strength 
the breaking stress of a material
46. State the equation for elastic potential energy stored in a spring    ½ Force x extension or ½ force constant x extension2
47. What are the units of:   power (W),   force (N),   pressure (Pa),   density kgm-3,   stress (Pa or Nm-2), strain,   Young’s Modulus (Pa or Nm-2),   energy (J),   moment (Nm),   velocity (ms-1) ,   acceleration(ms-2)  ,  speed (ms-1)  ,  displacement (m),   mass (kg),   weight (N),   “g” (ms-2 or N kg-1)
48. What numbers do these prefixes represent: : c; m; μ; n; p   centi  (10-2 ); milli  (10-3 );  micro  (10-6 );  nano  (10-9);   pico  (10-12) 
49. What numbers do these prefixes represent k; M; G; T   kilo (103 ); mega (106 )   giga  (109 );  tera (1012) 
50. What is 1cm in m

51. What is 1mm in m

52. What is 1cm2 in m2
53. What is 1mm2 in m2
54. What is 1m in cm

55. What is 1m in mm

56. What is 1cm3 in m3
57. What is 1mm3 in m3
58. What is 103x105
59. What is 106x10-2
60. What is104/102
61. What is 105/10-3
