e

INSTITUTE OF
TECHNOLOGY USN |1 |c|® 3! \\\

& .5% CMRIT

CRAR B TITUTE OF THCRSOLORY, SISRALUNY.

CMR R

Internal Assesment Test — 1

o Sub: Mechanics of Materials Code: 15ME34
Dl_;r_atiqyl_: 90 mins ] Max Marks: 50 l Sem: 3 Branch (sections): ME (A B)

 Date: 20/09/2017
Answer any four questions from Part A and ONE question from Part B. Good luck!

PART A OBE

M
arks RBT

Two vertical rods one of steel and the other of copper are each rigidly fixed at the top [10]

and 500mm apart. Diameters and lengths of each rod are 20mm and 4m respectively. A

cross'bar fixed to the rods at the lower ends carries a load of SkN, such that the cross bar

remains horizontal even after loading. Find the stress in each rod and the position of the . i
load on the bar. Take Es = 2x10° N/mm’ and Ec = 1x10° N/mm.

A steel tube of .25rnrn external diameter and 18mm internal diameter encloses a copper [10] |
rod of 15mm diameter. The ends are rigidly fastened to each other. Calculate the stress
in the rod and the tube when the temperature is raised from 15° to 200°C. co2 | L3

,-'s Take E, =200 GPa ; E.= 100 GPa; as= 11x10° /°C; ac=18x10°/°C.

3 (2) Sketch and explain stress-strain diagram for steel indicating all salient points and zones [05] '
on it [ car | L2

(b) Derive an expression for volumetric strain of a rectangular block subjected to axial load.  [05]

COl i 1.2
g:i[s are laid such that there is no stress in them at 24°C. If the rails are 32 m long, i
termine: |
4 i. The stress in the rails at 80°C, when there is no allowance for expansion [10] \ j
ii. The stress in the rails at 80°C. When there is an expansion allowance of 8 mm per | co2 | L2
rail. 1 ;
iii. The expansion allowance for no stress in the rails at 80°C. Coefficient of linear |
expansion,a = 11 x 10%/°C and Young's modulus E = 205 GPa. J
5 A vertical circular steel bar of length 31 fixed at both of its ends is loaded at intermediate [10]
sections by forces W and 2W as shown in Fig. below. Determine the end reactions if ; |
/r W=2.25 kN. |‘ ;
L .
L o -T;— ‘ !
s ‘t’- i coz | L3
AN -
M | |
al [t | |
Bhrrrardre . l
‘\
- &
6 A 500 mm long bar has rectangular cross-section 20 mm * 40 mm. This bar is subjected [10] ‘
to
i. 40 kN tensile force on 20mm x 40 mm faces, | |
ii. 200 kN compressive force on 20 mm x 500 mm faces, and ; co2 L
iii. 300 kN tensile force on 40 mm x 500 mm faces. i
Find the change in volume if E=2 x 10° N/mm” and p=0.3. \ 'L
SR PR
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PART B

Draw shear force diagram & bending moment diagram for the simply supported beam [10]
shown in figure.

1
E-Rfen
o S0 kN

o0 kN ; CO4 13
N < o (= il 3

a
W et S *—amﬁ)—xi

Draw shear force diagram & bending moment diagram for the overhanging beam shown [10]
in figure. |

3 kN

\ N[

' CO4 | L3 |
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