Breithaupt 
P.52 
3.1 - 3.5 – attempt the questions then check your answers with this answer sheet

3.1 (a)
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     F

Pythagoras:   F2=32 + 42    F  =  5N



4N

3.1 (b)
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Resolve to horizontal:









       3N

FH =  4 cos 30 o  +   0







       30o






   4N

Resolve to vertical:


FV =  3   -   4 sin 30 o  
By Pythagoras:

F2   =   FH2   +    FV 2    

F2    =   13    so   F   =   3.61 N

3.2 If  4N, 5N & 6N are in equilibrium  - they are in balance so the 6N force must exactly cancel out the other two.  This means that the vector addition of 4N and 5N  =  6N
3.3 (a)

120o  is a third of 360o  so by symmetry all angles equal 

120 therefore all forces must be equal.  T = 110 N
         120o

Another way of doing this is to create a triangle of forces:

All angles must equal 60o so equilateral triangle – so forces are equal = 110 N

(b) remove spring and horizontal component is 110N – the unbalanced force.

3.4 Let T = tension in string:

Just consider right hand side of this diagram – just half of top width:



0.3m








sin (





      

    0.4m





   


to find tension (T) resolve vertically:


6 = 2 x T x cos (

T = 4.54N

3.5 (a) let  = angle of string to vertical


sin =  0.1 / 0.2

=  30

(b) at join with 6N weight – resolve vertically:

equilibrium so:

vertical components up  =  vertical components down

Tension1 x cos      
    =   6

Tension  

    =  6.93 N

Also resolve horizontally to find tension2  the tension between the weights:

Horizontal equilibrium so:

horizontal components facing right  =  horizontal components facing the left

Tension1 x sin      
    =   Tension2

Tension2 = 3.46N
Can do this by scale diagram – or by trig (cos rule) or by resolving: 





I’ll do it by resolving – NB. This is an EXTENSION question – not on AS/A2 syllabus





First I’ll resolve all forces to the horizontal


Then I’ll resolve all forces to the vertical


Then I’ll add the two vertical and horizontal components using Pythagoras (as above)
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