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 NATIONAL OPEN UNIVERSITY OF NIGERIA
Plot 91, Cadastral Zone, Nnamdi Azikiwe Express Way, Jabi-Abuja

FACULTY OF SCIENCES
                                        DEPARTMENT OF MATHEMATICS

                                                  July 2017_1 Examination
Course Code:  MTH315                                                                               
Course Title: ANALYTICAL DYNAMICS                                                         
Credit Unit: 3
Time Allowed: 3Hours
Total : 70 Marks

INSTRUCTION: ANSWER QUESTION ONE(1) AND  ANY FOUR (4) QUESTIONS
                                  (5 QUESTIONS IN ALL)

1a) When are constraints said to be i) Scleronomous ii) Rheonomous              2marks
  b) A particle of mass 3kg  moves in a force field depending on time t given by        
       . Assuming that at  the particle is           
       located at   and has velocity .
       Find the i) velocity at any time t    ii) position at any time t
              iii) position at time t = 2mins                                                               16marks      

2 a) A system of a particles consists of a 2 grams mass located at , a    
       3grams mass at  and 5grams mass at . 
       Find the coordinate of the centre of mass.                                                  6marks                                                     
   
   b) A particle of mass m moves in the  plane so that its position vector is                                                                                                                                                                                                                                       
         where a, b and w are positive constants and   
      . Show that the particle moves in an ellipse and that the force acting  
       on the particle is always directed toward the origin                                    7marks
 
3. a) What do you understand by the following:
        i) Constraint    ii) Holonomic Constraint    iii) non Holonomic Constraint                                        
                                                                                                                            3marks 
    b)  A particle of mass m moves along a straight line under the influence of a  
          constant force of magnitude F. If its initial speed is  find 
        i) the speed      ii) the distance travelled after time t.                               10 marks                                                           

4. a)  State   i) The Conservation theory of angular momentum 
                   ii) Total angular momentum about a point O 
                  iii) Impulsive Force          
                     iv) Impulsive motion                                                                                6marks 


   b) Determine the torque and the angular momentum about the origin when the  
        particle of mass 4kg moves in a force field depending on time t given by           
      . Assuming that at t = 0, the particle is located at  
        and has velocity .                                            7marks

5.  a) State the three (3) Theorems of Conservative Force Fields                       5 marks
     b) A uniform beam is 24m long and has a mass 100kg and masses of 60kg  
          and 80 kg are suspended from its ends. At what point must the beam be  
          supported so that it may rest horizontally?                                                 8marks
	






6. Two particles having masses and are located on a frictionless double inclined curves and connected by an inextensible mass less string passing over a smooth pulley. Use the principle of virtual work to show that for equilibrium we must have where and are the angles of the incline.                                                      13marks

oleObject3.bin

image5.wmf
1

2

2

1

sin

sin

m

m

=

a

a


oleObject4.bin

image6.wmf
1

a


oleObject5.bin

image7.wmf
2

a


oleObject6.bin

image1.emf

image2.wmf

oleObject1.bin

image3.wmf
1

m


oleObject2.bin

image4.wmf
2

m


