1.


Fx calculation:


F = (300g/1000)*9.8 = 2.94N;


O = 0.136Pi;



F = (6g/1000)*9.8 = 0.0588N;       O = 0.00139Pi;


Fx = cos (O)*F;



Fx = cos(0.136Pi)*2.94 = 2.68N;



Fx = |dFx/dO|    O + |dFx/dF|    F;


|dFx/dO| = sin(O)*F;



|dFx/dF| = cos(O);
|dFx/dO| = sin(0.136Pi)* 2.94 = 1.22N;

|dFx/dF| = cos(0.136Pi) = 0.91;

Fx = 1.22N * 0.00139Pi + 0.91 * 0.0588 = 0.06N
2.68 – 0.06 < u < 2.68 + 0.06;

2.62 < u < 2.74;


Fy calculation:



Fy = sin (O)*F;



Fy = sin(0.136Pi)*2.94 = 1.22N;



Fy = |dFy/dO|    O + |dFy/dF|    F;



|dFy/dO| = cos(O)*F;



|dFy/dF| = sin(O);

|dFy/dO| = cos(0.136Pi)* 2.94 = 2.68N;

|dFy/dF| = sin(0.136Pi) = 0.41;

Fy = 2.68N * 0.00139Pi + 0.41 * 0.0588 = 0.04N

1.22 – 0.04 < u < 1.22 + 0.04;

1.18 < u < 1.26;

2.

3.





F1 = 3.63N; a = 0.214Pi (right, above horizontal);



F2 = 1.96N; b = 0.111Pi ( right, below horizontal);



F3 = 4.9N;   c = 0.097Pi (left, below horizontal);



Fx = F1cos(a) +F2cos(b)-F3cos(c);



Fy = F1sin(a) -F2sin(b)-F3sin(c);



F = (Fx^2 + Fy^2)^1/2;



O = tan^-1(|Fy/Fx|);


Fx = 3.63cos(0.214Pi) +1.96cos(0.111Pi) - 4.9cos(0.097Pi) = -0.047N;



Fy = 3.63sin(0.214Pi) -1.96sin(0.111Pi) - 4.9sin(0.097Pi) = 0.14N;



F = (0.047^2 + 0.14^2)^1/2 = 0.15N;


O = tan^-1(0.14/0.047) = 0.397Pi;
4.




Fn = 0.294N;     O = 0.00139Pi;



F = |dF/dF1|    Fn + |dF/dF2|    Fn + |dF/F3|    Fn + 

|dF/da|    O + |dF/db|    O + |dF/dc|    O;


~ = Fx^2 + Fy^2 = 0.022 ;

|dF/dF1| = 1/2 (~)^-1/2 * [2(Fx)cos(a)+2(Fy)sin(a)];

|dF/dF2| = 1/2 (~)^-1/2 * [2(Fx)cos(b)+2(Fy)sin(b)];

|dF/dF3| = 1/2 (~)^-1/2 * [2(Fx)cos(c)+2(Fy)sin(c)];

|dF/da|   = 1/2 (~)^-1/2 * [2(Fx)F1sin(a)+2(Fy)F1cos(a)];

|dF/db|   = 1/2 (~)^-1/2 * [2(Fx)F2sin(b)+2(Fy)F2cos(b)];

|dF/dc|   = 1/2 (~)^-1/2 * [2(Fx)F3sin(c)+2(Fy)F3cos(c)];

|dF/dF1| = 1/2 (0.022)^-1/2 * [2(0.047)cos(0.214Pi)+2(0.14)sin(0.214Pi)];

|dF/dF2| = 1/2 (0.022)^-1/2 * [2(0.047)cos(0.111Pi)+2(0.14)sin(0.111Pi)];

|dF/dF3| = 1/2 (0.022)^-1/2 * [2(0.047)cos(0.097Pi)+2(0.14)sin(0.097Pi)];

|dF/da|   = 1/2 (0.022)^-1/2 * [2(0.047)3.63sin(0.214Pi)+2(0.14)3.63cos(0.214Pi)];

|dF/db|   = 1/2 (0.022)^-1/2 * [2(0.047)1.96sin(0.111Pi)+2(0.14)1.96cos(0.111Pi)];

|dF/da|   = 1/2 (0.022)^-1/2 * [2(0.047)4.9sin(0.097Pi)+2(0.14)4.9cos(0.097Pi)];

