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1. A. Fill in the blanks (any ten): 

i) The units which are used for measurement of fundamental quantities i.e. mass, length and time 

are known as  

ii) The body which does not deform under the action of applied forces is known as ….. 

iii) If for a number of coplanar concurrent forces the force polygon is closed the forces are in….. 

iv) When frictional force (F) increases, the ratio between F and normal reaction (N) ….. 

v) If efficiency of a lifting machine is kept constant, its velocity ratio is directly proportional to …. 

vi) The angle which an inclined surface makes with the horizontal when a body placed on it is on 

the point of moving down is known as ….. 

vii) Instead of simple wheel and axle, differential wheel and axle gives ….. 

viii) In the equation P = mW +C of a lifting machine, ‘C’ indicates the effort required to overcome 

friction under no load condition. ….. 

ix) The C.G. of an equilateral triangle with each side ‘a’ is at a distance …… from any of the three 

sides. 

x) If the resultant of two forces P and Q (acting at an angle ) makes an angle  with P, then…. 

xi) If the arm of a couple is doubled, its moment will be ….. 

xii) Maximum value of static friction is known as ….. 

 

B. Write True or False (any ten): 

i) A body isolated from all other members which are connected to it is called Free body. [   ] 

ii) In case of a lifting machine load vs. effort graph is a curve. [   ] 

iii) In locating centroid of a body, we apply principle of moments. [   ] 

iv) The C.G. of a semicircle lies at a distance from its base measured along the vertical radius is 

3/4r .   [   ] 

v) Rotational tendency of a force is called resultant. [   ] 

vi) A roller support has reaction normal to the support plane. [   ] 

vii) If the law of lifting machine is P= 0.04W + 20, the maximum mechanical advantage is 25. [   ] 

viii) If two equal forces each of magnitude P act at an angle , then their resultant will be 

  cos12 P . [     ] 

ix) In SI, the unit of co-efficient of friction is Nm
-1

.  

X) Centroid of a triangular lamina lies at a point where its three medians meet.  
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xi) The normal force of an object lying on an inclined plane will be lesser than the normal force 

acting on it, when it rests horizontally. 

xii) Mechanical advantage is the ability of a machine to multiply force.   

Group -A 

2. a) Two concurrent forces P & Q are acting at an angle , derive the expression of their resultant 

force. 

b) The resultant of two forces P and Q is R. If Q is doubled, R is doubled and if Q is reversed, R is 

again doubled. Show that P : Q : R= 2:3:2 . 

 

3. a) State and prove Varignon's theorem. 

b) The following forces act at a point (i) 20 N inclined at 30° towards North of East (ii) 25 N 

towards North (iii) 30 N towards North of West and (iv) 35 N inclined at 40° towards south of 

west. Find the magnitude and direction of the resultant of the force system. 

 

4. Two identical prismatic bars PQ and RS, each 150 N are welded together to form a Tee and are 

suspended in a vertical plane at P. Calculate the value of the angle  that the bar PQ will make with 

the vertical when a vertical load of 200 N is applied at S of RS. 

 

5. a) Define the properties of couple. 

b) A uniform wheel of 600 mm diameter, weighing 5 kN rests against a rigid rectangular block of 

150 mm height. Find the least pull, through the centre of the wheel, required just to turn the wheel 

over the corner of the block. Also, find the reaction of the block. Consider all the surfaces to be 

smooth. 

Group -B 

6. a) Write short notes on: Useful and harmful effects of frictions, Laws of static friction. 

b) A metal block of weight 100 N is resting on a horizontal surface. The co-efficient of friction 

between the surfaces being 0.35. A pull is exerted on the block by means of a string inclined at 45° 

to the horizontal which is sufficient to cause motion of the block. Calculate the magnitude of force 

exerted by the string. 

a) See Unit: Friction, Question No. 5 & 11 of Long Answer Type Questions. 

b) See Unit: Friction, Question No. 27 of Long Answer Type Questions. 

7. A force of 200 N is required just to move a certain body up an inclined plane of angle 20°, the 

force is acting parallel to the plane. If the angle of inclination of the plane is made 25°, the force 

required parallel to the plane is 230 N. Find the co-efficient of friction and weight of the body. 
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8. a) Determine the position of centroid of a triangle of base  ‘b’ and height ‘h’ with respect to its 

base. 

b) Find the C.G. of an unequal angle section 12cm × 8cm × l cm. 

 

Group - C 

9. a) Deduce the expression for the condition of irreversibility (self-locking) of a lifting machine. 

b) In a Weston's differential pulley block, the difference in the number of teeth of the two pulley is 

4. If the efficiency of the machine is 50% and an effort of 100 N just lifts a load of 2 kN, find the 

number of teeth of the two pulleys. 

 

10. In a simple lifting machine, efforts of magnitude 0.4kN and 0.7kN are required to be applied to 

lift loads of magnitude 61:N and 12kN respectively. The velocity ratio of the machine is 32. Find: 

(i) The law of the machine (ii) Efficiencies of the machine at both the load options (iii) Effort lost 

in friction in both the cases (iv) Maximum MA and maximum efficiency. Also give your opinion 

on the reversibility of the machine in both load-effort combinations. 

 

http://www.wbscteonline.com/

http://www.wbscteonline.com/


