




Problem 1

ClearAll["Global`*"];
kilogram = Quantity["kg"];
second = Quantity["s"];
newton = Quantity["N"];
meter = Quantity["m"];
m1 = 10.0 kilogram;
m2 = 20.0 kilogram;
m3 = 30.0 kilogram;
fpull = 120.0 newton;
ax = ax /. ToRules[Reduce[(m1 + m2 + m3) ax ⩵ fpull]]

2. m/s2

ta = ta /. ToRules[Reduce[(m3 + m2) ax ⩵ ta]]

100. N

tb = tb /. ToRules[Reduce[m3 ax ⩵ tb]]

60. N

  Mathematica commands for Problem 1 calculations.







  
  
  
  

   
   
   

   
           

  
    
  

   
   
   

   
           

   

     

     
 

  
  
  
  

     
   
   
  
  

    
 

                    
             

 

                

        

Mathematica commands for Problem 2 calculations.





         

      

Mathematica calculations for Problems 3 and 4







Problem 5

ClearAll["Global`*"];
kilogram = Quantity["kg"];
second = Quantity["s"];
newton = Quantity["N"];
meter = Quantity["m"];
g = 10.0 meter / second^2;
mrod = 24.0 kilogram;
mmonkey = 9.0 kilogram;
resultsB = Reduce[{

momentsLeftEnd ⩵ 0.0 newton meter,
momentsLeftEnd ⩵

-(mrod g) (1.50 meter) - (mmonkey g) (2.50 meter) + (tRightY) (3.00 meter),
sumFx ⩵ 0.0 newton,
sumFx ⩵ -tLeft Cos[30 Degree] + tRightX,
sumFy ⩵ 0.0 newton,
sumFy ⩵ tLeft Sin[30 Degree] - mrod g - mmonkey g + tRightY,
tRight ⩵ Sqrt[tRightX^2 + tRightY^2],
θdegrees ⩵ ArcTan[tRightY / tRightX] 180 / Pi}] // ToRules

resultsB[[4]]
resultsB[[2]]
resultsB[[1]]
resultsB[[3]]
resultsB[[8]]

tRightY → 195. N , tRightX → 233.827 N , tRight → 304.467 N , tLeft → 270. N ,

sumFy → 0 N , sumFx → 0 N , momentsLeftEnd → 0 J , θdegrees → 39.8264

tLeft → 270. N

tRightX → 233.827 N

tRightY → 195. N

tRight → 304.467 N

θdegrees → 39.8264
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Mathematica calculations for Problem 5





Problem 6

ClearAll["Global`*"];
kN = Quantity[1000.0, "N"];
m = Quantity[1.0, "m"];
resultsA = Reduce[{

momentsA ⩵ 0.0 kN m,
momentsA ⩵ (40 m) fy + (8.66 m) (3 kN) - (15 m) (5 kN) - (25 m) (4 kN)}] // ToRules

fy = fy /. resultsA

momentsA → 0. J , fy → 3725.5 N 

3725.5 N

resultsB = Reduce[{
momentsD ⩵ 0.0 kN m,
momentsD ⩵ fy (15 m) - tHG (8.66 m),
sumFy ⩵ 0.0 kN,
sumFy ⩵ -tHD Sin[60 Degree] - 4 kN + fy ⩵ 0.0 kN,
sumFx ⩵ 0.0 kN,
sumFx ⩵ -tCD - 3 kN - tHD Cos[60 Degree] - tHG ⩵ 0.0 kN}] // ToRules

resultsB[[1]]
resultsB[[2]]
resultsB[[3]]

tHG → 6452.94 N , tHD → -316.965 N ,

tCD → -9294.46 N , sumFy → 0. N , sumFx → 0. N , momentsD → 0. J 

tHG → 6452.94 N

tHD → -316.965 N

tCD → -9294.46 N
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Mathematica calcuilations for Problem 6







 

Mathematica calculations for Problem 7







Problem 8

kilogram = Quantity["kg"];
second = Quantity["s"];
newton = Quantity["N"];
meter = Quantity["m"];
g = 10.0 meter / second^2;
m = 200 kilogram;
width = 1.00 meter;
height = 0.500 meter;
resultsB = Reduce[{

mgTowardStairs == m g / Sqrt[2],
mgDownStairs ⩵ m g / Sqrt[2],
sumFy ⩵ 0.0 newton,
sumFy ⩵ fBelow + fAbove - m g,
sumMomentsBottomCorner ⩵ 0 newton meter,
sumMomentsBottomCorner ⩵ (fAbove) (width) / Sqrt[2] -

(mgTowardStairs) (width / 2) + (mgDownStairs) (height / 2)}]
resultsB[[
{-1,
-2}]]

sumMomentsBottomCorner ⩵ 0. J && sumFy ⩵ 0. N && mgTowardStairs ⩵ 1414.21 N &&

mgDownStairs ⩵ 1414.21 N && fBelow ⩵ 1500. N && fAbove ⩵ 500. N

fAbove ⩵ 500. N && fBelow ⩵ 1500. N

Problem 9

kilogram = Quantity["kg"];
second = Quantity["s"];
newton = Quantity["N"];
meter = Quantity["m"];
g = 10.0 meter / second^2;
m = 1230 kilogram;
resultsB = Reduce[{

sumFx ⩵ 0.0 newton,
sumFx ⩵ m g Sin[25 Degree] - tension Cos[31 Degree],
sumFy ⩵ 0.0 newton,
sumFy ⩵ fNormal + tension Sin[31 Degree] - m g Cos[25 Degree]}]

resultsB[[{1, -1}]]

tension ⩵ 6064.4 N && sumFy ⩵ 0. N && sumFx ⩵ 0. N && fNormal ⩵ 8024.19 N

tension ⩵ 6064.4 N && fNormal ⩵ 8024.19 N
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Mathematica calculations for Problems 8 and 9




