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Code: 23ME3403   
 

II B.Tech - II Semester – Regular / Supplementary Examinations  

APRIL 2026 
 

THEORY OF MACHINES 

(MECHANICAL ENGINEERING) 
 

Duration: 3 hours       Max. Marks: 70 

Note: 1. This question paper contains two Parts A and B. 

 2. Part-A contains 10 short answer questions. Each Question carries 2   

      Marks. 

3. Part-B contains 5 essay questions with an internal choice from each unit.   

    Each Question carries 10 marks. 

  4. All parts of Question paper must be answered in one place. 
BL – Blooms Level       CO – Course Outcome 

 

PART – A 

  BL CO 

1.a) What is kinematic inversion? L2 CO1 

1.b) Give the application of straight line mechanisms. L2 CO3 

1.c) Define Radial Component of acceleration. What is its 

direction? 

L2 CO2 

1.d) Define Centrode and Axode. L2 CO2 

1.e) Explain about the Involute teeth profile. L2 CO3 

1.f) How does the gyroscopic effect influence the stability 

of an airplane during a turn? 

L2 CO4 

1.g) Derive the condition for balancing of single rotating 

mass. 

L3 CO4 

1.h) Define radial cam. L2 CO3 

1.i) What is vibration isolation and transmissibility? L2 CO5 

1.j) Define coefficient of fluctuation of energy. L2 CO4 

PART – B 

   BL CO 
Max. 

Marks 

UNIT-I 

2 a) Explain the different constrained motions with 

suitable examples. 

L2 CO1 5 M 

PVP 23 
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b) Differentiate Mechanism and Machines. L2 CO1 5 M 

OR 

3 a) Compare Peaucellier and Scott Russell 

mechanisms.  

L2 CO3 5 M 

b) Describe Watt's linkage and identify the 

specific point on the coupler that traces an 

approximate straight line. 

L2 CO3 5 M 

UNIT-II 

4 PQRS is a four bar chain with link PS fixed. The 

lengths of the links are PQ = 62.5 mm; QR = 175 

mm; RS = 112.5 mm; and PS = 200 mm. The crank 

PQ rotates at 10 rad/s clockwise. Draw the velocity 

and acceleration diagrams when angle QPS = 60° 

and Q and R lie on the same side of PS. Find the 

angular velocity and angular acceleration of links 

QR and RS. 

L3 CO2 10M 

OR 

5 The driving crank AB of the quick-return 

mechanism, as shown in Fig.  revolves at a uniform 

speed of 200 r.p.m. Find the velocity and 

acceleration of the tool-box R, in the position 

shown, when the crank makes an angle of 60° with 

the vertical line of centres PA. What is the 

acceleration of sliding of the block at B along the 

slotted lever PQ?  

 

L3 CO2 10M 

UNIT-III 

6 a) Explain interference and undercutting in 

involute gears.  

L2 CO3 5 M 

https://en.wikipedia.org/wiki/Watt%27s_linkage
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b) Compare involute and cycloidal gear profiles. 

Discuss advantages and disadvantages. 

L2 CO3 5 M 

OR 

7 In an epicyclic gear of the ‘sun and planet’ type 

shown in Fig. 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 A, which carries three planet wheels C of 

equal size, is to make one revolution in the same 

sense as the sunwheel B for every five revolutions 

of the driving spindle carrying the   sunwheel B. 

Determine suitable numbers of teeth for all the 

wheels. 

 

L3 CO3 10M 

 

UNIT-IV 

8 Four masses m1, m2, m3 and m4 are 250 kg, 350 kg, 

240 kg and 280 kg respectively. The corresponding 

radii of rotation are 0.2 m, 0.15 m, 0.25 m and 0.3 

m respectively and the angles between successive 

masses are 45°, 75° and 135°. Find the position and 

magnitude of the balance mass required, if its 

radius of rotation is 0.2 m. 

L3 CO4 10M 

OR 

9 Draw a cam profile to drive an radial roller follower 

to the specifications given below :  

(i) Follower to move outwards during the first 120° 

rotation of the cam ;  

(ii) Follower to return to its initial position during 

next 120° rotation of the cam ;  

L3 CO3 10M 
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(iii) Follower to dwell during the next 120° of cam 

rotation.  

Lift of the follower = 50 mm; 

Minimum radius of cam = 40 mm ;  

Radius of roller = 10 mm ;  

The inward and outward strokes take place with 

simple harmonic motion. 

UNIT-V 

10 The long shaft 55 mm diameter and 3.2 metres long 

is simply supported at the ends and carries three 

loads of 1000 N, 1500 N and 750 N at 1 m, 2 m and 

2.5 m from the left support. The Young's modulus 

for shaft material is 200 GN/m2. Find the frequency 

of transverse vibration. 

L3 CO5 10M 

OR 

11 A multi-cylinder engine is to run at a speed of 600 

r.p.m. On drawing the turning moment diagram to a 

scale of 1 mm = 250 N-m and 1 mm = 3°, the areas 

above and below the mean torque line in mm2 are : 

+160, –172, +168, –191, +197, –162 The speed is 

to be kept within ± 1% of the mean speed of the 

engine. Calculate the necessary moment of inertia 

of the flywheel. Determine the suitable dimensions 

of a rectangular flywheel rim if the breadth is twice 

its thickness. The density of the cast iron is 7250 

kg/m3 and its hoop stress is 6 MPa. Assume that the 

rim contributes 92% of the flywheel effect. 

L3 CO4 10M 
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