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Attemnpt four questions in all.
Question Number 1 is compulsory.
Answer any three from remaining.

1. a) Enumerate the characteristics ol a force.
b) Differentiate between statics, kinetic and kinematics.
¢) Explain the principle of transmissibility of forces.
d) Define the term resultant of'a foree svstem.
e) Define the term frec body diagram and state the importance of drawing such a diagram. Sx2=10
2 a) Astring ABC of length 50cm is tied to two points A and C at the same level. A smooth ring of weight S00N
which can slide along the string is at B, 30cm away from A along the string and pulled by a horizontal force
P as shown in fig (1). If point B is 15cm below the level of AC. determine the magnitude of force P. [t may be
presumed that tensions in the string on both sides of B are same. 10
b) A roller of weight SOON rests on a smooth inclined plane and is kept free from rolling down by a string as shown
in fig (2). Work out tension in the string and reaction at the point of contact B. 1
2 a) Determine reactionsat Aand B for the beam loaded and supported as shown in fig (3). 1
b) A weightless bar AB is placed in horizontal position on smooth inclines as shown in fig (4). Calculate the
distance L at which the 100N load be placed from end B so that the bar remains horizontal. 10
3 a) Forces equal to P. 2P. 3P and 4P act along the sides AB. BC. CD and DA of a square ABCD. Find the
" magnitude, direction and line of action of the resultant. Side of squarcisa. Seefig. (5) 1
b). Arigid baris subjected to a system of Parallel forces as shown in fig (6). Reduce this system to
(i) asingle force
(i) asingle force - moment system at A
Giiy  asingle force- moment systemat 13. 10
4 a) Determine the magnitude and nature of forces in the various members of the triangular truss loaded and
supported as shown in fig (7). 10
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b Tocate the Convond ot the arca shown in fig (81 Al cimensions are inmm. i
5w ablovh werthing 600N has been subjected o the load sy stem as shown in g (9. Work out the it o al foiee
fon the Aleck ol state whether itis in equilibrivi or in motion. What additional toree needs 1o be - dded to
LN orce wo Bt he bloek just moves to the left ? i

bl Ancftortof 30N s required by a machine to liftz foad of S0ON. The distance mos od by the eftorn s edea
the comrespomding Toad movement is dem. Make caleulations for the mechanica] advantage. velocin catio nd

ethiciency ot thy aechune, i

6 a) Anelevator ofmass 6M0ky is ascending with an aecelertion of 2 3mrsee?, During the ascent its vperater who

welghs 700N i~ standing on the scales placed on the Hoor of the elevator, Caleulare the seale readir and total

tension inthe cables of clevator during this motion. 1
by Atrain weighing X\ 10N starts from rest with an aceeleration of 0. 8mésee 1l acquires i sped ot YOKN hr. l
Deternmince tise sinetic energa corresponding to final speed and the average power required. |
Sttbseqently the power is shut ot and the train is subiccted 1o o returdimg foree equal to 8 af i wensht '

et tramn. Caleulute the distance the train will tras ol betore CONTNE Lo resl, )
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