Duration: 3 Hours

Q.1 Attempt any Four S : : [20]

(a) Draw the Shear force and bending moment d1agram for canniever beam'

carrying point load at free end.
(b) Evaluate the extension of rectangular rod under self-welght

(¢) Explain the theory of pure bcndmgb\glth assumpnon macl\ ;

(d) A bar of 12 mm diameter, is acted by an ax1al ]oad of 20 kN The change m

diameter is measured as 0. 003 mm Detenmnc

(i) the Poisson ratlo 3 : ;

Q.2

_-..'~:~. COUplc dflOkN at mi
moment diagram

Pomt of Lhe Span. Draw the shear force and bending
' (10]

_ (b) A hoIIow shaﬁofdlamcter ra@m 3!8 (mtemal diameterto external diameter)
“ s o transmit ";‘37__5’1;
: greatéz\than the mean The 2 tner.s is not exceed 60 N/mm? and twist in length of

wer at 100 rp m.The maximum torque being 20 %

4 mnot qxceed 2 Calculatc :ts external and internal diameters which would
3 'atlsfy both the aboVe commnons Assume modulus of rigidity G = 0.85 x 10°

N S | [10)
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Q.3

Q4

3 "'C respective]y‘ =

(a) A beam of length 6 m is simply supported at its ends an& ames‘ two pom -

loads of 48 kN and 40 kN at a distance of 1 m and 3 m respcctably from the Ieﬁ T

support. Find:
(i) Deflection under each load,
(i1) Maximum deflection, and
(ii) The point at which the maximurm gg;léc'tion oceurs. -

Take E=2x10° N/mm? and1=85_.:<;ioﬁ'min‘*. A [10]

(b) A tension bar 5 m long is made p of'two parts 3 melre 0f1ts length has a

cross-sectional area of 10 cm whxle remammg 2 metre has a cross-sccuonal

area of 20 cm®. An axial load of SOkN is gradually apphed Fmd the total strain

energy produced in bar and compare this value w1th that obtained i ina uniform

bar of the same length and havmg the same volume whcn under the same load.
E =2x10° N/mm SN ‘ (10]

as Zx.l(}s‘mem Ka.ﬁd 83193 anml respectwely The value of co-efficient of
' lmear expansnon fn;)r steef andcopper is' glvcn as | 1 x10"®per °C and 18 x10per

[10]

& (b) Twumutually pe;;)epmcularplanes of an element of, material are subjected
to dlrect su'csses of IO 5 Mme2 (tensile) and 3.5 MN/m? (compressive) and

¢ '\ shear of 7 MN/m Fmd graplucally or otherwise:

A O (i}The magmtude and direction of principle stress and

(n) fI'-h_e_ magl_:utude of the normal and shear stress on a plane on which

- the shear stress is maximum. [10]
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Q5

Q.6

(2) A timber beam of rectangular section is to support a load o" 0 kN mufo:mly _

distributed over a span of 3.6 m, when beam is simply supported lf the depth: ool
of section is to be twice the breadth, and the stress in beam is not exceed p ol

N/mm?, find the dimension of the cross-section, How would you mod:fy the

cross-section of the beam, if it carries a concentratod load of 20 kN placed at' '
the Centre with the same ratio of breadth to depth S SRS o 1()]

(b) A shaft transmit 280 kW of power ag 1 60 I. p m. Determme (1) The dla.metcr

of solid shaft to transmit the requlred powe: (u) the mner and ouler dmmetcr of -

hollow shaft if the ratio of the mner _to_jth_' outer dlameter 1s 2f3 and (m)\;_- :

percentage saving the matenal on usmghol]ow shaﬂ msteael of solnd shaﬂ ‘Take ¥
allowable shear stress as SOMPa and the dens:ty of matenal 70 kN/m:‘ [10]

(a) Define the ten_ns} T 5 _. e g [10]

(i) Modular ratlo

(11) Sectlon modulus Yol

kkkkkokkkkkkkkkk

Page3of 3

9D52F0F6A8FDAEC3592C9269128C2729



