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A rectangular cross-section bar is welded to support

by means of fillet welds.

Determine the size of weld.

f  = 75 MPa.s

10.

6

OR

Derive lewis equation for the strength of gear tooth. 

Explain each term used in that equation.
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Pass Marks : 28

Answer all Five questions from Group B, each question 

carries 4  marks.
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6

2 design stress may be taken as 70 N/mm in tension, 

2 140 N/mm in Compression and 60 MP in shear.

120KN

Draw a thread profile used in power screw.

OR

9.

2 1625602

1. Choose the most suitable answer from the following

options :1x20=20

(ii)

(i)        

NT6032

(a)

 
(b)
 
(c) 

(d) 

(K - 1)  f

() K+1  t

() K + 1 t
() K + 1 f

() K + 1 f
() K- 1 t 

() K - 1 f
() K- 1 t 

(K - 1)  f

() K+1  t

() K + 1 t
() K + 1 f

() K + 1 f
() K- 1 t 

() K - 1 f
() K- 1 t 

 

 

 

 

Notch sensitivity (q) is given by the equation

(Where k-fatigue stress concentration factor f

k- Theoretical stress concentration factor) t
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2f (cast iron) = 15 N/mm  s

A helical spring subjected to a load of 1000N with 

spring index = 6 and design factor of safely 1.5.

If yield stress is 600MPa and Endurance stress is 

350MPa. Find mean coil dia and wire dia.

through a height of 0.5 m. Screw is made of steel

and nut of bronze. Allowable stress are, for steel. 

s  = 80MPa, s  = 40Mpa for bronze, s  = 40MPa,c s t

s  = 15MPa, s  = 25MPab s

8.

6

OR

3 1625602

(ii)

(iii)

(iii)

(ii) The increase in strain with time is due to:

(a)  Creep

(b)  Short term modulus of Elasticity

(c)  Long term modulus of Elasticity.

(d)  Youngs modulus

The failure of pin in knuckle joint is caused 

by.

(a) Shear 

(b) Compression

(c) Tension

(d) Crushing

NT6032
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Answer all Five Questions. 
6 x 5 =30

Design a cotter joint which is required to connect

two steel rod of equal diameter subjected to axial

tensile force of 45KN, permissible stress, s =50MPa t

s = 40MPa, s = 60MPa sc

s = 60MPa c

12KW at 700rpm.

22 Take  f = 40 N/mm, f = 80 N/mm, sc
2 f(cost imn) = 15 N/mm  s

7.

6

OR
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(iv)

(v)

(v)

(iv)

NT6032

Key in flange coupling fails due to :

(a)  Torsion

(b)  Tension

(c) Shear

(d)  Bending

The Key that transmit power through frictional 

resistance only is:

(a) Sunk key

(b) Woodruff key

(c) Tangent key

(d) Saddle key
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(vi)

(vii)

(vii)

(vi)

NT6032

Lewis equation is applied:

(a)  Only in pinion

(b)  Only in gear

(c) Pinion or gear which is stronger

(d)  Pinion or gear which is weaker.

For a cotter, the ratio of thickness to width is:

(a) 1:4

(b) 1:3

(c) 2:3

(d) 1:2

161625602 NT6032

OR

4                     

6. Discuss the procedure for designing a lever.

spring. Discuss its application
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(viii)

(ix)

(ix)

(viii)

NT6032

The ratio of the mean diameter of the coil
to the diameter of the wire is called:
(a)  Spring index
(b)  Spring constant
(c) Spring stiffness
(d)  Spring rate

Which design consideration deals with 
appearance of the product
(a) Ergonomics
(b) System design
(c) Creative design
(d) Aesthetics
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over roller bearing.

load of 9800N and working at 1000rpm is 3000hrs.

What is expected life for load 4900 N and speed 

2000rpm.

OR

5.

4
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(x)

(xi)

(xi)

(x)

NT6032

Which of the following is not a reason to 

design & redesign a product.

(a)  Optimum design

(b)  Appearance

(c) Innovation

(d)  None of these

The rolling contact bearing are known as:

(a) Antifriction bearing

(b) Thin lubricated bearing

(c) Thick lubricated bearing

(d) Plastic bearing

141625602 NT6032

A line shaft rotating at 180rpm is to transmit 20 kw.

The shaft may be assumed to be made of mild steel

with an allowable shear stress of 42 MPa. Determine

the diameter of the shaft.

20 Kw

for spring in series and parallel.

2In a closed coil spring of rigidity modulus 80 KN/mm

coil diameter 300mm, wire dia 50 mm and 12 active

coils , calculate the spring stiffness.

OR

4.

OR

4
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(xii)

(xiii)

(xiii)

(xii)
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In square thread the depth d and pitch p of

threads are related by:

(a)  d = 0.25p

(b)  d =0.5p

(c)  d = 0.75p

(d)  d = p

Universal coupling is a type of :

(a) Flexible coupling

(b) Rigid coupling

(c) Both (a) and (b)

(d) None of  these

131625602

4

4

NT6032

3.

Answer all Five Questions. 
4 x 5 = 20

What is the difference between failure due to static 

load and dynamic load?

screw.

coupling.

2.



9 1625602

(xiv)

(xv)

(xv)

(xiv)
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Deep groove ball bearing are used for:
(a)  Radial load at high speed
(b)  Heavy thrust load only
(c) Small angular displacement of shafts
(d) Combined thrust and radial loads at
     high speed.

Identify the  bearing is which one end of the
shaft rests within the bearing.
(a) Collar bearing
(b) Bush bearing
(c) Foot step bearing
(d) Journal bearing

121625602

(xx)

NT6032

In a butt welded joint, the throat of weld as

compared to the size of weld bears the 

ratio.

(a)  2:1 

(b)  Ö2:1

(c)  1:Ö2

(d)  1:1

(xx)
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(xvi)

(xvii)

(xvii)

(xvi)
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Factor of safety is the ratio of :

(a)  Breaking stress to working stress

(b)  Elastic limit to ultimate stress

(c) Endurance limit to yield stress

(d)  Yield stress to working stress

In power screws, if friction angle is less than

lead angle, then the screw undergoes...........

(a) Overhauling

(b) Self locking

(c) Both (a) and (b)

(d) None of the above

111625602

(xviii)

(xviii)

(xix)

(xix)

NT6032

A spring having spring constant ‘K’ has 
been cut into 2equal parts, the spring constant
of each portion is equal to:
(a)  K
(b)  K/2
(c) 2K

(d) KÖ

Leaf spring are also known as:
(a) Plate spring
(b) Buffer spring
(c) Beam spring
(d) Carriage spring
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***
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6

A steel rod is subjected to a tensile load which 

varies from 40 KN to 120 KN. Find the safe area 

of the bar. Take factor of safely = 2, yield point of

the material = 570 MPa and endurance limit of the

material =  350 MPa.

= 570 MPa, =  350 MPa

Indicate them graphically on the cross section of the

wire.

OR

6

A steel rod is subjected to a tensile load which 

varies from 40 KN to 120 KN. Find the safe area 

of the bar. Take factor of safely = 2, yield point of

the material = 570 MPa and endurance limit of the

material =  350 MPa.

= 570 MPa, =  350 MPa

Indicate them graphically on the cross section of the

wire.

OR

***
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