
 

 

G.PULLAIAH COLLEGE OF ENGINEERING & TECHNOLOGY (AT), KURNOOL. 

II.B.Tech, II Sem. MECH  II-MID EXAM-SUBJECTIVE 

Sub :KOM                      Date  :  11 -05-17 

Time : 90 MIN                     Max.Marks:   30 

     I . Short Answer questions 

 

a List any two types of GEARs? Marks:2 Unit:4 CO:212.4 CL: Remember 

b Describe MODULE? Marks:2 Unit:4 CO:212.4 CL: Remember 

c Analyze BACK LASH in gears? Marks:2 Unit:4 CO:212.4 CL: Understand 

d Define CAM? Marks:2 Unit:5 CO:212.5 CL: Understand 

e State ABSOLUTE VELOCITY? Marks:2 Unit:3 CO:212.3 CL: Remember 

 

 

   II           A)  In an IC engine mechanism shown in fig, crank OA=100mm and connecting rod AB=200mm with centre        

                   of    gravity G,100mm from A.In the position shown crank has an angular velocity of 75rad/sec and an     

                   angular acceleration of 1200rad/s
2 

.Find (I) velocity and acceleration of G   

 

Marks:5 Unit:3 CO:212.4 CL: Understand 

            B) State and prove the `Kennedy's theorem' of three instantaneous centers.? 

 

Marks:5 Unit:3 CO:212.4 CL:Remember 

OR 

 

III      Two involute gears of 20° pressure angle are in mesh. The number of teeth on pinion is 20 and the gear    

          ratio   is 2. If the pitch expressed in module is 5 mm and the pitch line speed is 1.2 m/s, assuming   

          addendum as standard and equal to one module, find : 1. The angle turned through by pinion when one  

          pair of teeth is in mesh ; and 2. The maximum velocity of sliding. 

 

 

 

            IV .      A cam is to be designed for a knife edge follower with the following data : 

               Cam lift = 40 mm during 90° of cam rotation with simple harmonic motion. 

Dwell for the next 30°. 

During the next 60° of cam rotation, the follower returns to its original position with simple harmonic 

motion. 

  Dwell during the remaining 180°. 

Draw the profile of the cam when 

A) the line of stroke is offset 20 mm from the axis of the cam shaft. 

The radius of the base circle of the cam is 40 mm.  

 

OR 

 

V.           In a symmetrical tangent cam operating a roller follower, the least radius of the cam is 30 mm and roller   

              radius is 17.5 mm. The angle of ascent is 75° and the total lift is 17.5 mm. The speed of the cam shaft is 600  

             r.p.m.   Calculate: 1. The principal dimensions of the cam ; 2. the accelerationsof the follower at the  

             beginning of the lift, where straight flank merges into the circular nose and at  the apex of the circular nose.  

            Assume that there is no dwell between ascent and descent.  

 

    

 

 

 

 

 

 

 

 

SET-1 

Marks:10 Unit:4 CO:212.4 CL: Understand 

Marks:10 Unit:5 CO:212.5 CL: Understand 

Marks:10 Unit:5 CO:212.5 CL: Understand 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

G.PULLAIAH COLLEGE OF ENGINEERING & TECHNOLOGY (AT), KURNOOL. 

II.B.Tech, II Sem. MECH I-MID EXAM-SUBJECTIVE 

Sub : KOM                       Date :   09-03-17 
Time : 90 MIN                     Max.Marks:   30 

     I . Short Answer questions 

a Define velocity Marks:2 Unit:I CO:204.1 CL: Remember 

b List two categories of theory of machines Marks:2 Unit:I CO:204.1 CL: Remember 

c Differentiate between higher pair & lower pair? Marks:2 Unit:I CO:204.2 CL: Understand 

d State kinematic pair? Marks:2 Unit:I CO:204.2 CL: Understand 

e Describe element? Marks:2 Unit:I CO:204.3 CL: Understand 

II   a)   What do you mean by complete, incomplete and successfully constrained motion? Explain. 

Marks:5 Unit:I CO:204.2 CL: Remember 

b)  Differentiate between link and a kinematic link of a mechanism?  classify various links of a mechanism? 

Marks:5 Unit:I CO:204.2 CL: Understand 
OR 

III  Describe elliptical trammel. Show that it can describe a true ellipse? 

Marks:10 Unit:II CO:212.1 CL: Understand 

 

IV   Derive Ratios of driving tensions of flat belt? 

 
OR 

V. Determine the maximum permissible angle between the shaft axes of a universal joint if the driving shaft rotates 

at 600 rpm and the total Fluctuation of speed does not exceed 60 rpm.    Also, Find the maximum and minimum 

speeds of the driven shaft. 

 

 

 

 

 

Marks:10 Unit:II CO:212.1 CL: Understand 

Marks:10 Unit:II CO:212.1 CL: Understand 



 

G.PULLAIAH COLLEGE OF ENGINEERING & TECHNOLOGY (AT), KURNOOL. 

II.B.Tech, II Sem. MECH II-MID EXAM-SUBJECTIVE 

Sub :KOM                       Date  :  11 -05-17 

Time : 90 MIN                     Max.Marks:   30 

     I . Short Answer questions 

 

a Relate Train valve with Speed Ratio? Marks:2 Unit:4 CO:212.3 CL: Remember 

b List two types tooth profile curves? Marks:2 Unit:3 CO:212.3 CL: Remember 

c Describe ADDENDUM? Marks:2 Unit:3 CO:212.4 CL: Understand 

d Differentiate Circular arc cam and 

Tangent Cam? 

Marks:2 Unit:5 CO:212.4 CL: Understand 

e Define PITCH? Marks:2 Unit:3 CO:212.4 CL: Remember 

 

II     A)  In an IC engine mechanism shown in fig, crank OA=50mm and connecting rod AB=100mm with   

            centre of  gravity G,50mm from A.In the position shown crank has an angular velocity of  

           55rad/sec and an angular acceleration of 800rad/s
2 

.Find   (I) Angular velocity and angular   

           acceleration of connecting rod AB 

Marks:5 Unit:3 CO:212.3 CL: Understand 

 

       B)  In a pin jointed four bar mechanism, AB = 300 mm, BC = CD = 360 mm, and AD = 600 mm. The     

            angle BAD = 60°. The crank AB rotates uniformly at 100 r.p.m. Locate all the instantaneous    

           centres and find  the angular velocity of the link BC. 

Marks:5 Unit:3 CO:212.3 CL: Understand 

                                                                           OR 

  III  The following data relate to a pair of 20° involute gears in mesh :Module = 6 mm, Number of teeth on 

pinion = 17, Number of teeth on gear = 49 ; Addenda on pinion and gear wheel = 1 module. Find : 1. 

The number of pairs of teeth in contact ; 2. The angle turned through by the pinion and the gear wheel 

when one pair of teeth is in contact, and 3. The ratio of sliding to rolling motion when the tip of a 

tooth on the larger wheel (i) is just making contact, (ii) is just leaving contact with its mating tooth, 

and (iii) is at the pitch point. 

 

 

   IV. An epicyclic train of gears is arranged as shown in Fig. How many revolutions    

      does the arm, to which the pinions B and C are attached, make a) when A makes 

one revolution clockwise and D makes half a revolution anticlockwise,    b) and 

when A  makes one revolution clockwise and D is stationary ?   The number of 

teeth on the gears  A and D are 40 and 90 respectively. 

 

 

 

                                                                         OR  

V    Derive displacement, Velocity and Acceleration equations when roller has contact with straight    

       flanks in tangent cam with roller follower 

    

 

 

 

SET-2 

Marks:10 Unit:4 CO:212.4 CL: Understand 

Marks:10 Unit:4 CO:212.4 CL: Understand 

Marks:10 Unit:5 CO:212.5 CL: Understand 



 
 
 
 
 
 

 



G.PULLAIAH COLLEGE OF ENGINEERING & TECHNOLOGY (AT), 

KURNOOL. 

II.B.Tech, II Sem. MECH  II-MID EXAM-SUBJECTIVE 

Sub :KOM                       Date :  11 -05-17 
Time : 90 MIN                     Max.Marks:   30 

     I . Short Answer questions 

 

a Define Total Depth? Marks:1 Unit:4 CO:212.4 CL: Remember 

b List different types of Gear Trains? Marks:1 Unit:4 CO:212.4 CL: Remember 

c Distinguish Spur Gear and Bevel Gear? Marks:1 Unit:4 CO:212.4 CL: Understand 

d Describe dedendum? Marks:1 Unit:4 CO:212.4 CL: Understand 

e Define Pitch Point? Marks:1 Unit:4 CO:212.4 CL: Remember 
 

 

II.  A)In an IC engine mechanism shown in fig, crank OA=500mm and connecting rod AB=1000mm with  

       centre    of    gravity G, 500 mm from A. In the position shown crank has an angular velocity of  

       550rad/sec and an  angular acceleration of 8000rad/s
2 

.Find (I) velocity and acceleration of G   

Marks:5 Unit:3 CO:212.3 CL: Understand 

        B) A pin jointed four bar mechanism ABCD is shown in fig, Lin AB=150mm, BC=180mm, CD=180mm and 

the fixed link AB=300mm.Link AB makes 60
0
 with the link AD and rotates uniformly at 100 rpm.Locate all 

the Instantaneous Centres and find the angular velocity of link BC? 

Marks:5 Unit:3 CO:212.3 CL: Understand 

       OR 

III   A pair of involute spur gears with 16° pressure angle and pitch of module 6 mm is in mesh. The number of   

       teeth on pinion is 16 and its rotational speed is 240 r.p.m. When the gear ratio is 1.75, find in order that    

        the  interference is just avoided ; 1. the addenda on pinion and gear wheel ; 2. the length of path of contact     

      ; and  3. the maximum velocity of sliding of teeth on either side of the pitch point. 

   

 

    IV  In an epicyclic gear train, the internal wheels A and B and compound wheels C and D rotate independently   

     about axis O. The wheels E and F rotate on pins fixed to the arm G. E gears  

     with A and C and F gears with B and D. All the wheels have the same  

     module and the number of teeth are : ZC = 28; ZD = 26; ZE = ZF = 18. 1.  

     Sketch the arrangement ; 2. Find the number of teeth on A and B ; 3. If the  

     arm G makes 100 r.p.m. clockwise and A is fixed, find the speed of B ; and   

     4. If the arm G makes 100 r.p.m. clockwise and wheel A makes 10 r.p.m.  

     counter clockwise ; find the speed of wheel B. 

                                       

                                   OR 

 

  V   Draw the profile of the cam when the roller follower moves with cycloidal motion during out stroke and  

retur  stroke, as given below : 1. Out stroke with maximum displacement of 31.4 mm during 180° of cam 

rotation, 2. Return stroke for the next 150° of cam rotation, 3. Dwell for the remaining 30° of cam rotation.The 

minimum radius of the cam is 15 mm and the roller diameter of the follower is 10 mm.The axis of the roller 

follower is offset by 10 mm towards right from the axis of cam shaft. 

SET-3 

Marks:10 Unit:4 CO:212.4 CL: Understand 

Marks:10 Unit:4 CO:212.4 CL: Understand 

Marks:10 Unit:5 CO:212.5 CL: Understand 



 

G.PULLAIAH COLLEGE OF ENGINEERING & TECHNOLOGY (AT), KURNOOL. 

II.B.Tech, II Sem. MECH  II-MID EXAM-SUBJECTIVE 

Sub :KOM                       Date :  11 -05-17 
Time : 90 MIN                     Max.Marks:   30 

     I . Short Answer questions 

 

a Define Tooth space? Marks:2 Unit:4 CO:212.4 CL: Remember 

b What is arc of contact? Marks:2 Unit:4 CO:212.4 CL: Remember 

c Describe Pitch Circle? Marks:2 Unit:4 CO:212.4 CL: Understand 

d Write expression for path of approach? Marks:2 Unit:4 CO:212.4 CL: Understand 

e List various graphical methods of 

Velocity and acceleration analysis of a 

mechanism? 

Marks:2 Unit:3 CO:212.3 CL: Remember 

 

II   A)   A four bar chain OABC is shown in fig. The link OC is fixed and the line OA is rotating clockwise  

      with an   angular velocity 12rad/sec. Where OA=4 cm  AB=15cm, OC = 15cm, BC=8cm   

Marks:5 Unit:3 CO:212.3 CL: Understand 

    B)   Locate all the instantaneous centres of the slider crank mechanism. The lengths of crank OB and 

connecting rod AB are 100 mm and 400 mm respectively. If the crank rotates clockwise with an 

angular velocity of 10 rad/s, find: 1. Angular velocity of the connecting rod AB. 

 

OR 

III    A Two mating gears have 20 and 40 involute teeth of module 10 mm and 20° pressure angle. The 

addendum   on each wheel is to be made of such a length that the line of contact on each side of the 

pitch point has half the maximum possible length. Determine the addendum height for each gear 

wheel, length of the path of contact, arc of contact and contact ratio? 

 

IV. In an epicyclic gear of the sun and planet  
type shown in Fig. 13.13, the pitch circle diameter of the internally toothed ring 

is to be 224 mm and the module 4 mm. When the ring D is stationary, the spider 

1) which carries three planet wheels C of equal size, is to make one revolution in 

the same sense as the sun wheel B for every five revolutions of the driving 

spindle carrying the sun wheel 2. Determine suitable numbers of teeth for all the 

wheels. 

 

OR 

V  Construct the profile of a cam to suit the following specifications : Cam shaft diameter = 40 mm ; 

Least radius of cam = 25 mm ; Diameter of roller = 25 mm; Angle of lift = 120° ; Angle of fall = 150° ; 

Lift of the follower = 40 mm ; Number of pauses are two of equal interval between motions.During 

the lift, the motion is S.H.M. During the fall the motion is uniform acceleration and deceleration. The 

speed of the cam shaft is uniform. The line of stroke of the follower is off-set  12.5 mm from the 

centre of the cam 

 

 

 

SET-4 

Marks:5 Unit:3 CO:212.3 CL: Understand 

Marks:10 Unit:4 CO:212.4 CL: Understand 

Marks:8 Unit:4 CO:212.4 CL: Understand 

Marks:8 Unit:5 CO:212.5 CL: Understand 


