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Time : 4Hrs. Sem V- Mech. (Auto)  
Auto. Component Dgn.

Full Marks : 70

Pass Marks : 28

Answer all 20 questions from Group A, each question 

carries 1 marks.

Answer Any One questions from Group B, each question 

carries 20 marks.

Answer Any One questions from Group C, each question 

carries 30 marks.

All parts of a question must be answered at one place in

sequence, otherwise they may not be evaluated.

The figure in right hand margin indicate marks.
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1. Choose the most suitable answer from the following

options :1x20=20

(i)

(i)

(ii)

GROUP - A

Which of the following has threads at both 

the ends?

(a) Bolt

(b) Stud

(c) Tapped bolt

(d) None of these

A bolt of specification M22 ´ 1.5 means :

(a) Cross sectional area of the thread is 
2

     22 mm

(b) The pitch of the thread is 22 mm and 

      depth is 1.5 mm

(c) The nominal diameter of the bolt is 

      22 mm and pitch is 1.5 mm

(d) None of the following
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(iii)

(iii)

(iv)

(ii) M 22 ´ 1.5

together by means of :
(a) Studs
(b) Headless tapered bolts
(c) Bolts and nuts
(d) None of the above

(a) Horizontal shaft
(b) Vertical shaft
(c) Inclined shaft
(d) None of the above

1633501
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Difference of temperature at the centre and edge 
0

of piston head = 205 c,
2

Allowable stress for piston material = 35 N/mm

Allowable stress for piston ring material = 80 MPa

Allowable pressure on piston barrel = 0.42 MPa 

Allowable bearing pressure for gudgen pin = 
2

20 Nmm
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developing 15 Kw power at 700 rpm. 

Other data are as follows :
2 Maximum gas pressure is 5.1 N/mm,

2 Indicated mean effective pressure = 0.7 N/mm,

Mechanical efficiency = 75%,

Crank radius = 110 mm,

Heat dispersion through top = 5% of heat produced,

Fuel consumption = 0.16 Kg/kw of B.P./hour,
3

Higher calorific value of fuel = 44 ´ 10 KJ/Kg,

9.
30
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(iv)

(v)

(v)

(vi)

Where there is a small amount of angular 

movement then rods may be connected by :

(a) Cotter joint

(b) Knuckle joint

(c)  Riveted joint

(d)  None of the above

(a) Radial loads

(b) Axial loads

(c) Both

(d) None of the above
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(vii)

(vii)

(viii)

(vi)

Piston rings may be:

(a) Compression rings

(b) Oil scraper rings

(c) Both

(d) None of the above

Which of the following has both right hand 

and left hand thread ?

(a) Turnbuckle or coupler

(b) Hexagonal bolt

(c) Stud

(d) None of the above
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section, to compress a spring by 10 mm. The spring 

stiffness is 500 N/mm. Effort arm is 500 mm, and 

the other arm is 200 mm. Determine the diameter 

of the pin. Use the following data :

(a) Material of pin is mild steel with, 40 MPa, 

     60 MPa, with allowable shear and direct 

     stresses.

(b) Material of bell crank lever is medium. Carbon 

      steel with 80 MPa.
2

(c) Safe bearing pressure on bush = 10 N/mm

8.

30
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(viii)

(ix)

(ix)

(a) Less than one

(b) Greater than one

(c) Equal to one

(d) None of the above

is:

(a) Rectangular 

(b) Circular

(c) I - Section

(d) None of the above

(x)
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                 GROUP  - C

30 x 1 = 30
Answer any one Questions.

Design a protective type flange coupling to transmit 

15 KW at 900 rpm from an electric motor to a 

compressor. The service factor may be assumed 

as 1.35. 

The following permissible stresses may be used:

Shear stress for shaft, bolt and key material 

= 40 MPa

Crushing stress for bolt and key material = 80 MPa

Shear stress for cast iron = 8 MPa

Draw a neat free hand sketch (two views) of the 

coupling and dimension it.

7.

30
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20

outside diameter hub which fits on a 15 mm 

diameter shaft. The hub and shaft are fastened by 

a brass shear pin, if an overload occurs at the 

propeller, the pin will shear, thus avoiding 

damage to the rest of the mechanism. Calculate 

the diameter of the shear pin which will fail at a 

torsional moment of 75 N-m with a shearing stress 
2

of 300N/mm .

4.

NT5056 7

Which of the following screw thread is 
adopted for power transmission in either 
direction ?
(a) Acme threads
(b) Square threads
(c) Buttress threads
(d) Multiple threads

A spring used to absorb shocks and 
vibrations is :
(a) Closely - coiled helical spring
(b) Open - coiled helical spring
(c) Conical spring
(d) Torsion spring

(xi)

(xi)

(x)

1633501
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(a) Pressure angle

(b) Pitch circle diameter

(c) Circular pitch

(d) Diametral pitch

A leaf spring in automobile is used :

(a) to apply forces

(b) To measure forces

(c) To absorb shocks

(d) To store strain energy

(xiv)

(xii)

(xiii)

(xiii)

NT505613

2.

3.
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Answer any One Questions.
20 x 1=20

20

20

Design a knuckle joint to transmit a load of 100 KN. 

The permissible stresses are as follows :
2

f = 75 N/mm  tensile
2

f   = 60 N/mm shear
2

f  = 150 N/mm crashing

Draw free hand sketch of the joint and dimension it:

shaft by a taper pin. Find the mean diameter of the 
2 pin if shearing stress is limited to 300 Kg/cm. 

The maximum force at the end of the lever is 

limited to 40 Kg.



121633501

(xx)

(xx)

Which of the following loading is considered 

for design of axles ?

(a) Bending moment only

(b) Twisting moment only

(c) Combined bending moment and torsion

(d) Combined action of bending moment , 

      twisting moment and axial thrust.

NT5056 9

twisting moment (T) and bending moment 
(M), then the equivalent bending moment 
is equal to :

(xiv)

(xv)

(xv)

1633501
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1
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The stress in the bar when the load is applied 
suddenly is ................. as compared to the 
stress induced due to gradually applied loads.
(a) Half
(b) Same
(c) Double
(d) None of the above

(a) Lower leaf
(b) Upper leaf
(c) Master leaf
(d) None of the above

(xvi)

(xvii)

(xvii)

(xvi)

NT505611

A clutch is usually designed to transmit 

maximum torque which is ................

(a) Equal to maximum engine torque

(b) 80% of the maximum engine torque

(c) 150% of the maximum engine torque

(d) None of the above

(a) 1 in 16

(b) 1 in 32

(c) 1 in 48

(d) 1 in 100

1633501
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(xix)
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