
12. 

Resolving vertically R  S  Mg, Resolving horizontally F  Q
Taking moments about B for AB, 2lS cos  2lQ sin S cos  Q sin
so Mg  r cos  F sin Mg  F tan  R
Taking moments about B for CD, 2xR cos  2xF sin  xMg cos
i.e. 2R cos   2F sin  Mg cos hence, 2R cos   2F sin  F tan  R cos

 2 cos  2F
R sin  F

R tan cos   cos  F
R 

cos
tan cos2 sin 

cos  cot 
cos2 sin cot 

so F
R 

cot  cot 
2 cot cot  but F

R   so  
cot  cot 

2 cot cot 
Now let B and D coincide so x  l and   
the preceding argument still holds so  cot2

3 cot   1
3 tan

so for limiting equilibrium, tan  1
3

If painter is distance h above ground level then h  l sin
 hence,tanPAC  h

3l cos  tan
3  1

9 so sinPAC  1
1812

and sin  1
192

by sine rule AP  l sinPAC
sin  l

1812

192 as required.
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