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Question # 1(a) (5 points) 

The resultant R of the forces 1F  and 2F  is 900 N and its 

line of action has an angle of 30° with x-axis as shown in the 

figure.  Determine the magnitude of 1F and 2F forces. 

 

 

Solution  
 
Applying law of sines:  
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Alternative Solution 
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Q. No. Max. Marks Marks Obtained 

1 25  

2 20  

Total 45  
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Question #1(b) (15 points) 

For the force system shown in the figure: 

a) Replace the given system of forces by a single 

resultant force R, 

b) Find the intersections of R with x and y axes 

measured from point O, and 

c) Sketch R in x-y plane. 

 

 

 

 

 

 

 
 

Solution 
(a) 




 kN 414.14445cos2 
xx FR  
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(b) x and y intercepts 
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(c) Sketch of Force-couple system at point O and then sketch of single R (in x-y plane) 
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Question # 1(c) (5 points) 

A rectangular plate with 1 m × 3 m sides is subjected to six 

forces as shown in the figure. If the moment of these forces 

about point A is -50 N.m (i.e. Clockwise), calculate the 

magnitude of the force P. 

 
 
 
 
 
 
 
 
 

Solution 
 

N.m 50 :Given AM  
 
The given forces form various couples. The total moment of these couples are  
 

Ans.P

PP

      N  3.28

50110345sin145cos 00




 

 

 
 
 
 
 
 

 
 
Question # 2 (a) (5 points) 
Replace the system of forces and couple shown in the 

figure by a single force-couple at O. 

 

Solution 
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Question # 2(b) (15 points) 
 
For the given force of 2 kN, determine in a 

vector form 

(i) Moment about the point O (MO) 

(ii) Moment about the point A (MA) 

(iii) Moment about the line OD (MOD) 

 
  

Solution 
 
Coordinates:  O(0, 0, 0) ; A(0.4, 0.25, 0.3); B(0.2, 0.45, 0.5); C(0.2, 0, 0); D(0.2, 0.25, 0)  
   
(i) Moment about the point O 

 kN  16.116.116.1
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(ii) Moment about the point A 
 
  MA = 0 (Line of action of the given force is passing through point A) 
 
(iii) Moment about the line OD 
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In scalar form:    

kN.m 67.0)781.0625.0).(754.0812.0058.0(  jikjinM ODOOD .M  

 
In vector form: 

  kN.m   52.042.0)781.0625.0(67.0. jijinnMM  ODODOOD .       Ans. 
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