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Series 01: 

EXERCISE 1 

Vectors 𝐴 and 𝐵⃗⃗ have scalar product -6 and their vector product has 

magnitude +9. What is the angle between these two vectors. 

EXERCISE 2 

We have the vectors V1 and V2 shown in the figure 1.  

(a) Determine the magnitude S of their vector sum S = V1 + V2  

(b) Determine the angle 𝛼 between S and the positive x-axis 

(c) Write S as a vector in terms of the unit vectors i and j and 

then write a unit vector n along the vector sum S               

(d) Determine the vector difference D = V1 - V2             Figure.1                     

 

EXERCISE 3 

A steel beam is lifted as shown in Fig.2. Determine the 

components of the tension T in the rope, parallel and 

perpendicular to the axis of the beam.                   Figure.2              

EXERCISE 4                                                                         

Find the components of each force as shown in Fig.3.  

                                                                                            
Figure.3 

EXERCISE 5 

Two smooth spheres having weight W and radius r rest in a thin-walled 

circular cylinder (weight Q, radius R = 4r/3) as shown in Fig. 4. 

Find the magnitude of Q required to prevent  

the cylinder from falling over.                                                  Figure.4 

 

EXERCISE 6 

The forces F1, F2, and F3, all of which act on point A  

of the bracket, are specifi ed in three different  

ways  Fig.5.. 

Determine the Fx and Fy scalar components  

of each of the three forces. 
Figure.5 



 

EXERCISE 7    

Determine the resultant of the system of three concurrent forces pass through 

the origin and points (10, -5 ,6), (-5,5,7), (6, -4, -3) respectively. The respective 

magnitudes of the forces are 1500N, 2500N and 2000N.  

 

EXERCISE 8 

Two forces act on the hook shown in Fig.6. Specify the 

magnitude of and its coordinate direction angles of that the 

resultant force FR acts along the positive y axis and has a 

magnitude of 800 N.  
Figure.6 

EXERCISE 9 

 

The turnbuckle is tightened until the tension 

in cable AB is 2.4 kN Fig.8.  

Determine the moment 

about point O of the cable force acting on point 

A and the magnitude of this moment.                  Figure.7 

 

EXERCISE 10 

Two forces act on the rod shown in Fig.8. 

Determine the resultant moment they create 

about the flang at O. Express the result as a Cartesian vector. 

 

𝐹1⃗⃗ ⃗⃗ = −6𝑖 + 4𝑗 + 2𝑘⃗⃗,  

𝐹2⃗⃗ ⃗⃗ = 8𝑖 + 4𝑗 − 3𝑘⃗⃗ 

𝑟𝐴⃗⃗⃗⃗ = 4𝑗 

𝑟𝐵⃗⃗ ⃗⃗ = 4𝑖 + 5𝑗 − 2𝑘⃗⃗ 

 
Figure.8 
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EXERCISE 2 



EXERCISE 3 

We see that the inclination of the rope with respect to the 

beam is 45°+30°=75°. Hence, the component of the 

tension parallel and perpendicular to the axis of the 

beam. 

Tpar = T cos 75° 

Tper = T sin 75° 

 

EXERCISE 4 

The calculations are summarized in the table below: 

 

 

 


