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1.
Calculate the tension T in the guy wire CD and the compression S in each 
strut of 
the shear-leg derrick shown in Fig. if the vertical load P = 100 kN.
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2.
The two 50 wedges shown are used to adjust the position of the column under a vertical load of 5 kN.  Determine the magnitude of the forces P required to raise the column if the coefficient of friction for all surfaces is 0.40.

3.a)
Distinguish between open and crossed belt drives.

   b)
A belt weighing 1000 kg/m3 has a maximum permissible stress of 2.5 N/mm2 Determine the maximum power that can be transmitted by a belt of                   200 mm (12 mm if the ratio of the tight side to slack side tension is 2.
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4.a)
Determine the centroid semicircular arc about its diameteral base.

   b)
Determine the volume generated by the shaded area as shown in the below figure About X – axis.
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5.
Determine the mass moment of inertia of a thin equilateral triangular plate of mass ‘m’ and thickness ‘t’ about the axis perpendicular to the plane of the plate and passing through the mass center. Base width = ‘b’ and height of vertex above base = ‘h’. Density of material is ‘w’

6.a)
A car starts from the rest on a straight road and travels with uniform acceleration of 0.8 m/s2 for the first 10 sec and then travels with uniform velocity for the next 30 sec. It then decelerates at the rate of 0.5 m/s2 and comes to rest. Determine      (i) total time taken to complete the trip and   (ii)  total distance traveled.
  b)
A fighter plane is directly over an antiaircraft gun at time t = 0 and at an altitude of 1800 m. The plane is moving with a speed of 600 km/hour. A shell is fired at time t = 0 in an attempt to hit the plane. If the muzzle velocity is 1000 m/sec, find out the angle at which the gun should be held.
7.a)
A body weighing 20 N is projected up a 200 inclined plane with a velocity of      12 m/s, coefficient of friction is 0.15. Find (i) the maximum distance S, that the body will move up the inclined plane (ii) velocity of the body when it returns to it original position.

   b)
Find the acceleration of the moving loads as shown the below figure.  Take mass 
of P=120 kg and that of Q=80 kg  and coefficient of friction between surfaces of 
contact is 0.3 .Also find the tension in the connecting string.                                                     
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8.
A spindle of diameter 30 mm and of length 3.5 m, carries a weight of 280 N at 
one end.  The other end of the spindle is fixed.  The weight is pulled downwards 
and released so that the spindle is having free longitudinal vibrations. Neglecting 
the weight of the rod, determine the frequency of  vibration.  Take the modulus of 
elasticity of the material of the spindle as 2x1011 N/m2.

^^^

[image: image12.png]


Code No.RR-10105

I B.Tech.  Supplementary Examinations, November- 2003

APPLIED MECHANICS

(Civil Engineering)

Time: 3 hours






         Max. Marks:80 

Answer any Five questions

All question carry equal marks

- - -

[image: image13.png]


1.
Determine the resultant of the four forces and one 
couple that act on the plate 
shown.
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2.
The vertical position of the 100 kg block is adjusted by the screw-activated wedge. 
Calculate the moment M which must be applied to the handle of the screw to raise 
the block.  The single-threaded screw has square threads with a mean diameter of 
30 mm and advances 10 mm for each complete turn.  The coefficient of friction 
for the screw threads is 0.25, and the coefficient of friction for all mating surfaces 
of the block and wedge is 0.40.  Neglect friction at the ball joint A.

3.
A leather belt is requires to transmit 9 kW from a pulley 1200 mm in diameter running at 200 r.p.m The angle embraced is 1650 and the coefficient of friction between leather belt and pulley is 0.3. If the safe working stress for the leather belt is 1.4 N/mm2 the weight of leather is 1000 kg/m3  and the thickness of the belt is 10mm, determine the width of the belt taking the centrifugal tension in to account .
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4.a)
Deduce an equation for moment of inertia of right circular solid cone about its generating axes of base radius ‘R’ and altitude ‘h’

   b)
Locate the centroid of a shaded area as shown in the below figure.
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5.
The area shown in the figure below is revolved about x –axis to form a homogeneous solid of revolution of mass ‘m’. Determine the mass moment of inertia of the solid about x-axis.
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6.a)
A stone is thrown from the top of a building upward at an angle of 40( with the horizontal with an initial speed of 30 m/s. The height of the building above ground level is 30 m. Determine

(i) The horizontal distance from the point of projection to the point where the stone strikes the ground.

(ii) The greatest height reached by the stone above the ground level.

(iii) The velocity with which the stone strikes the ground

(iv) Time of flight.

     b)
A flywheel which is at rest attains a constant speed of 300 rpm after accelerating uniformly for 10 seconds. Determine the number of revolutions made by the flywheel during the period.
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7.a)
A homogeneous solid cylinder of weight 100 N  whose axis is horizontal rotates 
about its axis, in frictionless bearings under the action of the weight of a 10 N 
block which is carried by a rope wrapped around the cylinder. What will be 
angular velocity of cylinder two seconds after the motion starts? Assume the 
diameter of    cylinder as 100 cm.    

   b)
A block of mass 5 Kg resting on a 300 inclined plane is released. The block after travelling a distance of 0.5 m along the inclined plane hits a spring of stiffness     15 N/cm.  Find the maximum compression of spring. Assume coefficient of friction between the block and the inclined plane is 0.2.
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8.
In a mechanism, a cross-head moves in  straight guide with simple harmonic 
motion. At distances of 125 mm and 200 mm from its mean position, it has 
velocities of 6 m/sec and 3 m/sec respectively.  Find the amplitude, maximum 
velocity and period of vibration.  If the cross-head weighs 2 N, calculate the 
maximum force on it in the direction of motion.
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1.
Determine the tensions in wires AB, AC  and AD.
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2.a)
Two boxes are placed on an inclined in contact with each other and released from rest.  The coefficients of static friction are 0.40 and 0.30 under boxes A and B, respectively.  Describe what happens.








 (b)
Determine the force P required to move the 
uniform 50 kg plank from its rest position shown if the coefficient of static friction at both contact locations is 0.50.
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3.a)
Distinguish between quarter turn and compound belt drives.

   b)
Determine the maximum power that can transmitted using a belt of                    100 mm(10 mm with an angle of lap of 1600 . The density of belt is 1000 kg/m3 and coefficient of friction may be taken as 0.25. The tension in the belt should not 


exceed 1.5 N/mm2  

4.a)
Derive an expression to determine moment of inertia of a semi circular about its diametric base.

   b)
Find the moment of inertia of the shaded area. As shown in the figure below about its centroidal axes parallel to x-axis 
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5.
A thin plate of mass ‘m’ is cut in the shape of a parallelogram of thickness ‘t’ as shown in the figure below. Determine the mass moment of inertia of the plate about the x-axis
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6.a)
The motion of a disk rotating about a fixed point is given by the relation               ( = 2(1+e-3t) where ( is in radians and ‘t’ is in seconds. Determine the angular coordinates, velocity and acceleration of the disk when (i)t=0 and (ii) t=2secs.

   b)
A projectile is aimed at a mark on the horizontal plane through the point of projection and falls 12m short when the angle of projection is 15o while it overshoots the mark by 24m when the angle of projection is 45o. Find the angle of projection to hit the mark neglecting the resistance of air. Take g = 9.81 m/s2.
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7.a)
An automobile moving with a uniform velocity of 40 kmph is accelerated by 
increasing the traction force by 20%. If the resistance to motion is constant, find 
the distance traveled  before it acquires 50 kmph.Use work-energy method.
    b)
A solid cylinder and a sphere are started top of an inclined plane, at the same time, and both roll without slipping down the plane. If, when the sphere reaches the bottom of incline, the cylinder is 12m, what is the total length ‘S’ of the incline?

8.
A clock with a second’s pendulum is running correct time at a place where the 
acceleration due to gravity is 9.81 m/s2. Find the length of the pendulum.  This 
clock is taken at a place where the acceleration due to gravity is 9.80 m/s2. Find 
how much the clock will loose or gain in a day at this place?
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1.
Calculate the magnitude of the force supported by the pin at B for the bell crank 
loaded and supported as shown.

2.a)
The horizontal position of the 500-kg rectangular block of concrete is adjusted by the 50 wedge under the action of the force P.  If the coefficient of static friction for both pairs of wedge surfaces is 0.30 and if the coefficient of static friction between the block and the horizontal surface is 0.60, determine the least force P required to move the block.

b)
Find the greatest height ‘h’ of the step, which the 80-kg man can reach without causing the hinged step ladder to collapse.  The coefficient of friction at ‘A’ is 0.40 and at B is 0.5, and each of the two uniform sections of the hinged ladder has a mass of 10 kg.






Contd…2
Code No.RR10105



      -2-


                   Set No.4

3.
An open belt running over two pulleys 1500 mm and 1000 mm diameters connects two parallel shafts 48000 mm apart. The initial tension in the belt when stationary is 3000 N. If the smaller pulley is rotating at 600 r.p.m and coefficient of friction between the belt and pulley is 0.3. Determine the power transmitted taking centrifugal tension into account. The mass of belt is given as                      0.6703 kg/meter length.

4.
Determine the volume and surface area of the solid shown in the below figure.
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5.a)
Show that the moment of inertia of a thin circular ring of mass M and mean radius R with respect to its geometric axis is MR2.

   b)
Find out the mass moment of inertia of a right circular cone of base radius R and mass M about the axis of the cone.

6.a)
A railway car is moving with a velocity of 20 m/s. The diameter of the wheel is 1m. The wheel is running on a straight rail without slipping. Find the velocity of the point on the circumference at 60( in the clockwise direction from the top at any instant.

  b)
A 600 mm diameter flywheel is brought uniformly from rest to a speed of         350 rpm in 20 seconds. Determine the velocity and acceleration of a point on the rim 2 seconds after starting from rest.
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7.a)
A weight ‘P’ attached to the end of a flexible rope of diameter d=5mm, is raised vertically by winching the rope on  a reel. The reel is turned uniformly at the rate of 2 revolutions per second. Find the tension in the rope. Neglect the inertia of the rope and the lateral motion of the weight ‘P’.
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b)
A right circular cylinder of radius ‘r’ and weight ‘W’ is suspended by a cord that is wound around its surface.  If the cylinder is allowed to fall, prove that the centre of gravity ‘C’ will follow a vertical rectilinear path and find the acceleration ‘ac’ along this path. Determine also the tensile force ‘S’ in the cord.
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8.
A pendulum having a time period of 1sec. is installed in a lift.  Determine its time 
period when (a) the lift is moving upwards with an acceleration of g/10 (b) the 
lift is moving downwards with an acceleration of g/20. 
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