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GENERAL ORGANIZATION FOR TECHNICAL EDUCATION AND VOCATIONAL TRAINING  

RIYADH COLLEGE OF TECHNOLOGY 

MECHANICAL TECHNOLOGY DEPARTMENT 
 

ME-392: Mechanics        Fall 1427/1428 (27-2) 

HW 3 Solution 
 

Problem 3.15 

A precast-concrete wall section is temporarily held by cables as shown. Knowing that the tension 

in cable BC is 900 Ib, determine the moment about the origin of coordinates O of the force 

exerted on the wall section at C. 

 

Solution 

The moment about point O is the cross product of the position vector rOC and the tension TCB 

TrM OCO


  

The position vector is obtained by the difference between the coordinates of the two points: 
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  Direction of TCB  is same as the direction of rCB   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

      lb·ft 

 

 

 lb·ft      
 



Dr. Al-Abduljabbar 2 

)ˆ40ˆ90ˆ40(

40020050

01.0225.0

ˆˆˆ

kiiM

kji

M

o

o











)ˆ42ˆ25.86ˆ9(

40020050

125.004.02.0

ˆˆˆ

kiiM

kji

M

o

o











Problem 3.18 

A force Q of magnitude 450 N is applied at C as shown. Determine the moment of Q about (a) 

the origin of coordinates O. (b) point D? 
 

Solution 
 

(a) The moment of Q about the origin O. We 

first get the position vector rOC by taking the 

difference between the coordinates of the 

two points (in meters) 
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The direction of Q is along the direction of 

the position vector rCA. 
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Therefore, the moment about O can be obtained  
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(b) The moment of Q point D.  We first get the position vector rDA 
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Problem 3.19 

The line of action of the force P magnitude 420Ib passes through the two points A and B as shown. 

Compute the moment of P about O using the position vector (a) of point A, (b) of point B. 

 

Solution 

First we get the direction of P which is along the 

direction of rAB. 
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Then, we get the two position vectors 

a)  rOA 
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Notice that we have the same answer from (a) and (b)
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Problem 3.28 

Determine the angle formed by cables AD and AB. 

 

Solution 

To get the angle between the two lines, we need to 

get the two position vectors rAB and rAD, then use the 

dot product between them: 
 

              cos ABADABAD rrrr
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Problem 3.32 

Knowing that the tension in cable BD is 180 Ib, determine (a) the angle between cable BD and 

the boom AB, (b) the projection on AB of the force exerted by cable BD at point B. 

Solution 

a)Note that we get the angle by the dot product of the 

two vectors originating from point B to A and D. 

So, 

    

















5.70
5.67

5.22
cos

cos5.67)5.13(36

cos5.670)35.4()66(

cos95.7)ˆ6ˆ3ˆ6()ˆ0ˆ5.4ˆ6(

cos

9)6()3()6(

ˆ6ˆ3ˆ6

)6,5.7,0();0,5.4,6(

5.7)5.4()6(;ˆ5.4ˆ6

)0,0,0();0,5.4,6(

1

222

22





























kjikji

rrArr

r

kjir

DBr

rjir

ABr

BABDBBD

BD

BD

BD

ABBA

BA

 

 

 



Dr. Al-Abduljabbar 5 

b) Let the projection on AB of TBD at point B be PBD 

IbT
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Problem 3.44 

The rectangular plate ABCD is held by hinges along its edge by the wire BE. Knowing that the 

tension in wire 546 N, determine the moment about AD of the force exerted by the wire at 

point B. 
 

Solution 

We first get the moment about point A. 
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Then we get the moment about the line AD by getting the dot product of MA and the unit vector 

eAD 
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