B.Tech-3rd (PE)
Mechanics of Materials

Full Marks : 50
Time : 2.30 hours
Answer all questions.
The figures in the right-hand margin mdzcate ,
marks. .
; Symbols carry usual meaning. ‘ |
3 1. Answer all questions : Lk

(a) Labelmg the salient pomts draw the
eering and the true stress-strain
curves for du.ctlle materials.

5 (b) What do you mean by tempe
B8 0 " stresses ?Explain. = -

(c) WhatlsMohr'sstressmde?- v
' l m the soluﬁ"




(2)

(3)
E
(d) Explain ?l::mn Modulus and (b) A reinforced concrete column
shan : istance'. What is their 250mm x 250 mm in section is rein-
ﬁc'm‘ forced with 8 bars of 16 mm diameter
steel bars. The column carries an axial
(e) xht is Macaulay's Method ? How it load of 350 kN. Find the stresses
ffers from the double integration induced in concrete and steel. Find also
method ? the loads carried by concrete and steel.
2 (a) Assume Es = 18 Ec. 4
20N p ™
/ / A steel rod of 16 mm diameter and 3 m
L S | SRR I RE——— 150 kN length passes through a copper tube of
50 mm lextemzsl diameter and 40 mm
1600 mm+{<-800-mm>|<—1000- internal diameter and of the same
- length as shown in Figure 2. The tube
Figure | mclosedatmhmdwnththehnbd
_ 30 mm thick stee&lrlms
Determine the force P required for t;oghtenﬁbl;ymnuul i
unhbnum of the bar as shown in : te:gganne of the ',

ﬁut. middle and last segments are
30, 25 and 30 mm respectively. ¢4
Assume E = 200 GPa. :

stressesmttwsulnd
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O . of maximum shear mnb; both
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3. The normal stresses at a point in an ;
elastic material are 100 MPa tensile and 4. (a) An axial load of 56 kN is
60 MPa compressive. Determine, princi- y a bar of 36 mm diametre ar
pal stresses, the position of principal _
mmmnshwsuws,andlts plane s
analytically and graphically. 8

Or

- For the two-dimensional stress systems

as shown in Figure 3 determine, the

' pnncnpal stresses, principal planes,
mum shear stress and the planes




(6) (7)

-Rmm-mmw 5. Deduce the relationship between rate of
-d It used as a beam of 6 m loading, shear -nrhen%m-.
Sovbued ol to ey Armambesionlesienty
. n. ide is si |
Determine the maximum bending wx :“de fo i load i
&m‘ 2m steel and timber at mid span. mwgmm&cm“ ’
OOGPaqldEt= 10 GPa. 4 it can carry if the maximum intensity of stress
or is 60 MPa. -

(@) The strains measured on a strain s
rosette are g, = 450 x 10, ¢, = wusﬂ)mﬂmm%
—600 x 10" and ¢,,, = 150 x 10~. position of the ,“mmmn
Determine the principal stresses and '“{:&“h: e
their directions. E = 200 GPa and — Gt
Poisson's ratio = 0.3. 4 8kN 4N

4 kN/m

(6) A solid shaft transmits of 15
kN m and bending moment of 10kN m. ; A
3 The yield stress of the shaft is 240 .
. MPa with factor of safety 2. Find the
- diameter of the shaft using (i) Maxi-
normal stress theory, (ii) Maxi-
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6. (a) Derive the 'Pure bending equation’
stating the requisite assumptions. 4

(b)) What do you mean by 'Flitched
Beam' ? Develop a relatlon for
moment of resistance for such beam. 4 7

Or

(@) Deduce the Torsion Equation stating
the assumptions made. 4

(b) A beam of length 8 m is simply sup-
ported at its ends and carries two
points loads of 68 kN and 48 kN at a
distance of 1 m and 4 m, respectively
from the left support. Find

(/) Deflection under each load,
(if) Maximum deflection, and :
(i i)The pmnt at which maxnm- '




