g blank pages.

pulsorily draw diagonal cross lines on the remainin.
> appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, com

50, will be treated as malpractice.

2. Any revealing of identification
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a.

b.

a.

b.

f,any\FI VE full questions, choosing one full questlomfrom each module.

2 Use of de§ n data hand book is allowed.

Module-1

) (04 Marks)
A circular rod of diani 2 )G mm is subjected to loads g \h@‘v\/n in Fig.Q1(b). Determine the
] 8 %

Fig.Q1(b) (12 Marks)

P ‘\cess thgley s). (04 Marks)
A flat bar shown in Fig.Q2(b) ls\&ngected to-an axial load of 100 kN. Assuming that the
stress in the bar is limited to 200: Nﬁgm determme the thickness of bar.
3 | AN

(12 Marks)

N7 Module-2 P
A cantllew“* bgam of span 800 mm has a rectangular cross section of‘de ‘th 200 mm. The

free end of\ the beam is subjected to a transverse load of 1 kN that drops on to it from a
height o 4ﬂ) mm. Selecting C40 steel (oy = 328.6 MPa) and FoS = 3, determm
rectangu]ar cross section.

1 WZ.&"‘

—
800 —— Fig.Q3(a) (08 Marks)

A rectangular cross section bar 200 mm long is subjected to an impact by a load of 1 kN that

falls on to it from a height of 10 mm from rest. Determine the cross section dimension of

rectangular bar, if the allowable stress of material of bar is 125 N/mm>. Assume the

thickness depth is twice width. Also find the deformation due to impact. (08 Marks)
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A ﬂ'ﬁn}d rod of diameter 1.2 d is reduced to a diameter ‘d” with a fillet radiu’é £0/1 d. This
stépped rod is to sustain a twisting moment that fluctuates between 2.5 kN-nito 1.5 kN-m
togethet with a bending moment of +1 kN-m to —1 kN-m. The rod is made ‘of carbon steel

N

C40 téy\=3286 MPa; ou = 620 MPa). Determine suitable value for ‘c‘l’i" ) ;i " (16 Marks)

<7/ Module-3 A
5 A solid steel/shaft running at 600 rpm is supported on bearings‘?’é}\\O:Q mm apart. The shaft

receives 40 KW/4hrough a 400 mm diameter pulley weighing 400N located 300 mm to the
right of left bearin -

‘i ‘%}gy a vertical flat belt drive. The powercis-transmitted from the shaft
through another pulley of diameter 600 mm weighting 600 N}

cated 200 mm to the right of
right bearing. The bel{’drives are at right angles to each éﬁi@%@i’ld ratio of belt tension is 3.
Determine the size o sha “necessary, if the allowable{;s é‘ié:a},xvstress in the shaft material is
40 MPa and the loads ai{é{\«s e\dy oV (16 Marks)
N OR (

6 Design a flange coupling to ¢onnect the shafts of a“motor and centrifugal pump for the
following specifications: Pump output = 3000 litérs/minute, total head = 20 m, pump

speed = 600 rpm, pump efﬁciené}%%’]()%. Selé\gt C40 steel (oy = 328.6 MPa) for shaft and

C35 steel (oy = 304 MPa) for bolts“”wx‘ &é‘t@r‘iﬁf’safety 2. Use allowable shear stress in cast

iron flanges equal to 15 N/mm?’. ' (16 Marks)
Module:d”

7 a A double riveted lap joint is to be made betweer9 mm plates. If the safe working stresses in

tension, crushing and shear are 80,::1?’(),:?ﬁnd 6@'&‘3/mm2 respectively, design the riveted joint.

~
§

§

(08 Marks)
g.Q7(b). The allowable stress in the

b. Determine the diameter of rivet f
rivet is 100 N/mm?. -

1200 N

P “
4 ",

Fig.Q7(b) (08 Marks)

N OR O 5
8 a Alp m/ thick plate is welded to a vertical support by two fillet welds’as-shown in

Fi& \\\Sj’(ja). Determine the size of weld, if the permissible shear stress for the weld vaterial is

75 MP4.
A&7 ”v“:x}
: , - pz2 0%
T y

k- 100 :I
Fig.Q8(a) (08 Marks)
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(08 Marks)

Module-5 »
9 a. The structure in 09(2}) is subjected to eccentric loa (P 510 kN with eccentricity of
dentxcal mode of carbon steel, ha‘\q\ng yield strength in tension is

400 MPa and factor of § quty is 2.5. Determine size of b01t\{ 7

\5°
\ll
FEa s, Fig.Q9(a) (08 Marks)
b. A bracket is fixed to wall by 4 bots and g shown in Fig.Q9(b). Calculate the size of

bolts if the load is 10 kN and alloMle shear streSSxm bolt material is 40 MPa.

NN N

|

B> S>SsSa~.

.

(08 Marks)

’Sqew Jack (complete design) with a lift of 300 mm to lift a load of 50:kN. Select
(’cy = 328.6 MPa) for the screw and soft phosphor bronze (cy =-345-MPa and

% % ok %k
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