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two forces 60 N and 80 N acting at a point with an included
angle 60° between them.
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! SECTION-A 10x2=20
y Note — (i) Answer ALL the questions.
i (i) Each question carries TWO marks.
l i List the four systems of measurements commonly used.
1 2. Write the units for the following :
2! (a) Mass
4 (b)  Area.
i 3. Define force and mention two characteristics of a force.
l 4. State the conditions for equilibrium of a rigid body.
d 5. Locate the position of centroid for the following figures with
\’ a neat sketch :
4 (@) Rectangle
+ ;
(b)  Triangle.
i 6. Define Elasticity.
l 7. Define Stress.
\° 8. State the different Euler’s formulae for different end conditions
i of columns. _
1 9, List the different types of beams.
! 10. Define :
4 (@  Shear force at a section
d (b) Bending moment at a section.
i SECTION-B 5x6=30
L Note :(— () Answer ANY FIVE questions.
] (ii) Each question carries SIX marks.
i 11. Determine the magnitude and direction of the resultant of the
1
d
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Determine the centre of gravity of I-section having the following
dimensions :

Top Flange : 100 x 10 mm

Web : 10 x 80 mm

Bottom Flange : 120 x 10 mm.

Find the Moment of Inertia of a T-section having Flange
80 mm x 20 mm and Web 60 mm x 20 mm about X-X axis
through the C.G. of the section.

A steel bar of 2400 mm long and 20 mm dia elongates
1.2 mm under an axial pull of 32 kN. Determine stress, strain
and modulus of Elasticity.

A bar of 30 mm diameter is subjected to a pull of 60 kN
the measured Extension over a gauge length of 200 mm is
0.9 mm and change in diameter found to be 0.0039 mm.
Calculate : «

(@ E = Young’s Modulus

(b) Poisson’s - Ratio.

A mild steel tube 3 m long 30 mm internal dia and 4 mm
thick is used as strut both ends hinged. Find the crippling
load. Take E = 2 x 10° N/mm?.

A cantilever AB is 8 m long and fixed at ‘A’. It carries point
loads of 20 kN, 16 kN and 24 kN at 2 m, 7 m and 8 m
respectively from the fixed end. Draw S.F. and B.M. diagrams.
Find the maximum S.F. and B.M.

A simply supported beam of 10 m span is loaded with loads
20 kN, 40 kN and 20 kN at a distance of 1 m, 2 m and
3 m from left hand support respectively. Draw S.F. and B.M.
diagrams.
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SECTION-A 10x2=20
Sesde — () ef) SHo ISrEIsves |59° O 85,
(it) |5 SHE Tok 357 &y 0.

1. Common ® &F& oot systems of measurements o List
2 oo

2. S (806 &&8 unit o (TR
(@) Mass :
(b)  Area.

3. Force & Jdlow 032 Toh ofmros BLHow.
4. Rigid body &)y equilibrium o BwsHss» (condition o)
5. & (80 Figure oo centroid position & sketch c‘éaﬁﬁoiaﬁgéﬁ
80508,
(@) Rectangle
(b)  Triangle.
6. Elasticity & QdzDodHs.
7. Stress & QIgDoP.
8. 22& end conditions o DG Euler’s formula ea(ﬁ: SendHaw.
9. 2QF E¥E0eS Beam o List @ososw.
10. & (808 & QL Do&Hw.
(@) Shear force at a section
(b) Bending moment at a section.
SECTION-B 5x6=30
eSS — () 930 o FHokh ISIrerdsver |EEdhsw.
() |88 SHH e SEiyen.
11.  To force ev 60 N 8o 80 N &8 Dok S8 60° angle
&% $BVasse =& resultant & magnitude a.’nadiu direction
B0 ™ Soam.

2T.0.
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s (808 sSewdS I-section % controid F&HGTSe».:

Top Flange : 100 x 10 mm

Web : 10 x 80 mm

Bottom Flange : 120 x 10 mm.

S 18086 skwdS T-section % moment of Inertia & section
@08y C.G. XX axis D& IHE DS,

Flange 80 mm x 20 mm

Web 60 mm x 20 mm

.5 steel bar of 2400 mm & Hocx 20 mm dia 32 kN
axial Pull So& 1.2 mm elongate wond, steel bar §° stress,
strain &H6cs» modulus of Elasticity E&6°Saw.

30 mm dia @& bar & 60 kN pull subject SRSy
200 mm gauge length §* Measured extension 0.9 mm Hoado
diameter €® =&y 0.0039 mm wond e Bod FEI FTHHE"DSW:
(@ E = Young’s Modulus

®) Poisson’s Ratio.

.5 mild steel fube 3 m 2% 30 mm S diameter O
4 mm thick & strut o &S, Tox end e hinged wond
crippling load & $&5& %S, Take E = 2 x 105 N/mm?

8 m &°&p a&) cantilever A end & Fixed point load ©&
20 kN, 16 kN 560 24 kN 2 m, 7 m 8afe 8 m respectively
fixed end SHob& - aFpes Draw S.F. and B.M. diagrams.
maximum S.F. 8cn B.M. S8 Ssw.

10 m span ¥®A simply supported beam & 20 kN, 40 kN
580% 20 kKN Load e 1 m, 2 m 8cv 3 m eo Left hand
support o8& respective distance ©6° SJWavSLypa Draw
S.F. and B.M. diagrams.
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