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1. Fill in the blanks: 

1) The resultant of a force and a couple is a …………  

ii) For a hemisphere of circular base of radius R, the location of centre of gravity is at a height          

………… from the plane surface. 

iii) Maximum efficiency of a lifting machine is ………… 

iv) Velocity Ratio of first system of pulleys is ………… 

v) Coefficient of friction is the ratio of the ………… 

vi) The equivalent couple is one when ………… 

vii) By application of a force when a body is about to rise along a rough inclined plane the 

frictional force acts along ………… 

viii) In a simple lifting machine ………… load can be lifted by application of comparatively 

smaller effort. 

ix) Vector quantity has magnitude and ………… 

x) The efficiency of an actual machine is always ………… 

 

Write 'TRUE 'or 'FALSE'. 

xi) When a ladder is placed leaned to a wall the wall may be frictionless in order to keep the system 

in stable condition. [     ] 

xii) Velocity Ratio of a simple Lifting Machine is a constant. [     ] 

xiii) Concurrent forces always are coplanar.  [     ] 

xiv) Couple causes rotation tendency of a body. [     ] 

xv) Angle of Repose is equal to angle of friction. [     ] 

xvi) If efficiency of a machine is 40% the machine will be reversible. [     ] 

xvii) Summation of all forces in X direction is the only necessary condition of equilibrium of a 

system of coplanar non-concurrent forces. [     ] 

xviii) Two unlike unequal parallel forces constitute a couple.  [     ] 

xix) Centroid of a lamina of remaining portion is shifted from its original position away from the 

cut out hole on the lamina. [     ] 

xx) The velocity Ratio of a Simple Screw Jack is 2× × L /(p1 - P2 ) [     ] 

 

Pick up the correct answer: 

xxi) The frictional load is given by 

(P – W / V.R.; P ×V.R. – W; W – P / V.R.) 
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xxii) The angle of friction is the angle between (frictional force and normal reaction / Resultant 

reaction and normal reaction / frictional force and resultant reaction). 

xxiii) The resultant of two non-parallel concurrent forces may be (zero / non zero positive quantity 

/ non zero negative quantity). 

xxiv) If three forces acting on a body keep the body in equilibrium then (they must meet at a point 

/ they must be parallel / they either must meet at a point or else they will be parallel). 

xxv) When a body is about to overturn about a point reaction at that point is (zero / maximum / 

cannot be said) 

xxvi) If a number of forces keep a body in equilibrium the magnitude of their resultant is 

(maximum / minimum / zero). 

xxvii) The resultant of two equal non-collinear unlike parallel forces is (twice the forces / zero / a 

couple). 

xxviii) In an inclined plane frictional force always acts (down the inclined plane / up the inclined 

plane /against the tendency of motion). 

xxix) An ideal machine is one where frictional loss is (maximum / minimum / nil). 

xxx) From a symmetrical lamina if a part is taken out which is not symmetrical about one axis the 

centroid of the remaining portion Neill be shifted (towards the centre of cut out part / away from 

centre of cut out part /will remain unchanged). 

Group -A 

2. A heavy uniform rod of length 2 m rests with one end against a smooth vertical wall, the other 

end being tied to a point of the wall by a string of length 3m. Prove that the rod may reamin in 

equilibrium at an angle 'A' to the wall, given by : cos A = (5/12)
0.5

. 

 

3. a) Forces P and Q having a resultant R act at a point. If any transversal cuts the lines of action of 

the forces P, Q and R at points L, M and N respectively show that P / OL + Q / OM = R / ON. 

b) A beam AB is simply supported over a span of 5 m. It is subjected to uniformly distributed 

loading 2 KN/m over a span of 3 m from support A towards B and a concentrated load of 3 KN at a 

distance 2m from B. Find support reactions at A and B. 

 

4. a) State and explain triangle law of forces. 

b) What is equilibriant force? 

c) Two forces P=40 N and Q=60 N acting parallel to the length and base of an inclined plane 

respectively, would each of them separately supports a weight W on that plane. Find the value of 

W. 

 

5. a) State and explain V arignon's theorem. 
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b) One end of a stout rope of length 20m is fixed to a vertical telegraph post standing on the 

ground, and a man pulls at the other end with a given force. Find the point of the post at which the 

rope to be fastened in order that the man will have the best chance of overturning the post. 

 

Group —B 

6. A uniform ladder is in equilibrium with one end resting On the ground and the other end against 

a vertical wall ; if the ground and wall be both rough, the coefficient of friction being 0.35 and 0.25 

respectively, and if the ladder be on the point of slipping at both ends, find the inclination of the 

ladder to the horizon. 

 

7. A body of weight 70 N can just be sustained on a rough inclined plane by a force P = 40 N and 

just dragged up the plane by a force Q = 60 N, P and Q both acting up the line of the greatest slope. 

Find the coefficient of friction between the body and the inclined plane. 

 

8. a) A chain of length 1.0 m is partly suspended from a horizontal rough table and is partly on the 

table. If the coefficient of friction between the chain and the table be 0.3 find the maximum length 

of the chain that can be suspended from the table to keep the system in equilibrium. 

b) Find the location of centriod of a T section with flange 120 mm x 20 mm and the web               

200 mm × 20 mm. 

 

9. AB and AC are two uniform thin weightless rods of lengths 2a and 2b respectively. If <BAC=, 

prove that the distance from A of the centroid of the two rods is (a
4
+2a

2
b

2
cos + b

2
)
°.5

/(a+b). 

 

Group - C 

10. a) What is law of machine? From equation of law of machine find maximum Mechanical 

Advantage and maximum efficiency of a simple lifting machine. 

b) In a differential wheel and axle the larger axle is 160 mm in diameter and the smaller one is 120 

mm in diameter. The effort handle is 360 mm long. Find the Velocity Ratio. If an effort of 100 N 

lifts a load of 2100 N, find the efficiency. 

 

11. a) What is the minimum effort P required to lift a load W by a screw jack when helix angle a 

and coefficient of friction is tan   where   is the angle of friction. 

b) The pitch of a screw of a jack is 10 mm and the mean diameter of the thread is 60 mm and the 

length of the lever is 500 mm. Find the effort required to lift a load of 10 KN. Take coefficient of 

friction,  = 0.08. 
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