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Answer ALL questions 

PART – A (10 x 1 = 10 MARKS)

1.
What is Mechanics?

2.
How can the position of a point ‘P’ be defined in space?

3.
The line of action of a force 
[image: image14.bmp]is located at a perpendicular distance d from a point O. What is the magnitude of the moment caused by 
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 about O?

4.
Enumerate the different types of supports.

5.
The number of members in a perfect truss should satisfy the relation
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. What is represented by the symbols ‘m’ and ‘j’ in the equation?

6.
Give any two examples for areas having two axes of symmetry.

7.
Consider a disc rolling on a straight line with its end face always in the vertical plane. What type of motion is represented by this?

8.
What is the first step in the study of any motion of a body?

9.
What is a projectile?

10.
The quantities ‘work’ and ‘energy’ are easier to handle than the quantities like force, momentum, etc. Why? 

PART – B (5 x 3 = 15 MARKS)
11.
A space force has components of 20 N, 30 N and – 60 N along the X, Y and Z axes respectively. Find (a) the vector equation for the force (ii) the magnitude of the force.

12.
A body of weight 50 N is hauled by a horizontal force of 18 N as shown in Figure. Find the coefficient of friction.


[image: image4]
13.
State the Parallel – axes theorem. Write the formulae for determining moment of inertia of a rectangular section of width b and depth d about the centroidal axes.

14.
A gun-shell is fired from a point ‘O’ at the top of a cliff 90 m above the ground which is horizontal. If the angle of projection is 45( and the muzzle-velocity is 424 m s-1, what is the time taken by the projectile to strike the ground?

15.
Develop the basic equation of work-energy approach.

PART – C (5 x 15 = 75 MARKS)

16.
Find the magnitude and direction of the resultant of the concurrent forces of 80 N, 120 N, 150 N and 200 N making angles of 30(, 70(, 120( 15( and 155( respectively with the X – axis. 

(OR)

[P.T.O]
17.
Find the resultant of the space concurrent forces shown in Figure. Find also the magnitude and direction cosines. What are the scalar components of the resultant along the X, Y and Z axes?                     
[image: image5] 

18.
A beam AB shown in Figure has an equivalent force couple system at A, as 15 kN force acting vertically downward and a clockwise couple moment of 60 kN m. Determine the values of the force ‘F’, angle ‘(’ and the point of application of the force ‘F’ from A.


[image: image6]  

(OR)

19.
Determine the reactions at the supports of the portal frame shown in Figure.

 
[image: image7]
[P.T.O]

20.
Analyze the truss shown in Figure using method of joints. Use only joints C, D and B in analyzing the truss.                                                                                              
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(OR)

21.
Locate the centroid of the shaded area shown in Figure.                                

                                
[image: image9]
22.
Three marks, A, B and C at a distance of 100 m each are made along a straight road as shown in Figure. A car starting from rest and with uniform acceleration passes the mark A and takes 10 seconds to reach B and further 8 seconds to reach C. Calculate (i) the magnitude of the acceleration of the car, (ii) the velocity of the car at A, (iii) the velocity of car at B and (iv) the distance of the mark A from the starting point.                                 
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(OR)

[P.T.O]
23.
The rectilinear motion of a particle is given by the relation x = t3 – 60t, where x is in metres and t is in seconds. Calculate

a.
velocity when t  = 6 s

b.
average velocity over the 8th second

c.
position when it stops momentarily   

d.
the acceleration and velocity at the instant when it passes through the origin again.   
24.
A particle A with a mass of 1 kg has an initial velocity 
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 m s-1. If the time of encounter is 10 ms, what average force was exerted on the particle A? What is the change of linear momentum of particle B?

(OR)
25.
a.
An automobile is moving at 100 km h-1 when the driver jams on his brakes and goes into a skid in 
the direction of motion. The car weighs 20,000 N, and the dynamic coefficient of friction between 
the rubber tyres and the concrete road is 0.60. How far will the car move before stopping?
 (7)
b.
Three coupled streetcars are moving at a speed of 32 km h-1 down a 7( incline. Each car has weight of 198 kN. Specifications from the buyer require that the cars must stop within 50 m beyond the position where the brakes are fully applied so as to cause the wheels to lock. What is the maximum number of brake failures that can be tolerated and still satisfy this specification? Assume that the weight is loaded equally among all the wheels of the system. There are 24 brake systems, one for each wheel. Take the dynamic coefficient of friction equal to 0.45.





(8)

F1 = 20 N 





14(





18 N





50 N





F2 = 100 N 





F3 = 80 N 





F4 = 60 N 





A (5, 4, -2) 





B (-7, 2, -3) 





C (-2, -3, -6) 





D (6, -2, 3) 





X





Y





Z





O








(





F





2 kN m





8.94 kN 





26.55( 





    5 kN 





  2 m





  2.5 m





lF





AF





B








   10 kN 





   6 kN 





  2 m





  2 m





  2 m





  6 m





   12 kN 





A





BA





C





D





           3 m








(





(





B





C





D





E





A





(





60 kN





20 kN





100 kN





120 kN





4 m





4 m





 3 m





  3 m








y=kx2





30 cm





dy





40 cm





dx





 y





 x





 Y





X








B





C





A





O





100 m





100 m





Starting point











[image: image13.bmp]_1344517808.unknown

_1367329769.unknown

_1367328938.unknown

_1344517480.unknown

