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Q2 (a)

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.

Define force and give its characteristics. 03

ol ofl caltuaul AW Aol ctetellsciza .

State and explain in brief Lami’s theorem. 04
Al ofl efladl vl wal g5 ui UMesLAl.
Define Resultant force. State and explain Law of Parallelogram of forces. 07

UReuHl wn ofl catvall W, AHIAR oy ARl [[AuM 2

Ul UMl

OR
Following are the forces acting at a point. 07

1) 400N towards East

2) 250N towards North

3) 100N towards North-West

4) 150N towards South and making an angle of 60° with West
ol oll ool As (Ag U A B.

1) 400N Yyd s
?) 250N GtlR dR$
3) 100N GoR-UBlH dRs

¥) 150N UEH A 60° oll WAl (AL RS

Define 1) Lateral strain 2) Poison’s ratio 3) Bulk modulus 03
uAlRd sA. 1) wHla @sk ) WESUolol IRl  3) wles
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Draw stress-strain curve for tension test on mild steel bar. Show important
points thereon.

HIEE RA GR UR 2RUBH 2@ HIZ u-ol 5c ERL. doll UR
Hecclotl WSo2 A GlcllAl.

A steel bar having length of 2m, 100mm width and 50mm thickness is
subjected to an axial tensile load of 120kN. If E=2X10°N/mm? and p=0.25,
find change in length, width and thickness of steel bar.

2m Golle, 100mm USLOUE Hal 50mm slE tRladl s KA ol

Ul uR 120kN ol Aeflal WA AL B. %l E=2X10°N/mm?
UA p=0.25 sl A Aol dowss, usloue ual ASLETHL Uctll
%512 2.

OR
Define 1) Strain Energy 2) Proof resilience 3) Modulus of resilience

AR 5A.q) [@AsR sl R) ys WAclaid 3) Wsya s
oA A2l

Derive equation of strain energy for gradual load.

QoA AS HIR ol WolosT of Yol cAlRAl.

What is thermal stress and thermal strain. Explain thermal stress and thermal
strain for yielding and non-yielding conditions with its formula.

GWlcl dollel A BWUcl [AsR g B ? GWUl dollel Wal GWUcll

[As1R Aleslol wal ollot-2leslol HIZ Yot U UM,

What is Elastic limit. Explain Hooke’s law.
RARaUs AL oll 6€ 9 B? &5 oll Plaun UMl

An axial pull of 50kN is suddenly applied to a steel bar 2m long and
1000mm? in cross section. If modulus of elasticity of steel is 200kN/mm?,
find strain energy stored in the bar.

2m Lol Aol 1000mm? WUSVE UAcldl As Wl Al UR 50kN
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of uella Wl o Asds sl s 8. Al Wldell RA[RUUSAL
HIuls 200kN/mm? 8l dl Alaudl dote Al @sR sl Al

nul.

Draw the shear stress distribution diagram for the following section: (i)
Rectangular section (ii) Circular section (iii) T-section (iv) I-section

o{lAetl As2Aot M2 AR WA Slr2vjalel ERL (i) WeadRPR As2sl
(i) ASIAR As2at (iii) T-As2Aet (iv) 1-A52Uat

OR
Write bending equation with meaning of each terms.

Aoslol U520 €25 2 ot el WA Al

What is bending stress? Give assumptions made in theory of bending.

Aoslol U 9 & ? Aoslol ladlell uReuzll cul.

A simply supported beam of 5m length and having a rectangular section
200mm wide and 300mm deep is subjected to 10kN/m udl over entire span
and a central point load of 30kN. Calculate the maximum bending stress.

200mm USlOWL AA 300mm GLsl AAR™ ASAcicUOUL 5m Aol AN
Ad 2sAd uestell Ayl aunl UR 10kN/m ol AHAARAIR e

HeAHL 30kN ol (lgetr Al ®. HedH oidet Ydlum aLell.

Define Neutral axis and Moment of Resistance.

c2re et Aol YlARuyel A catvulRd s,

What is torsion? Give assumptions made in theory of torsion.

Aot 9 8?7 et flaloll uRRUA AW,

Find centroid of C-section shown in figure 1.

AsA 1 Ul dcdleaul YHIBl C-As2ot o Hraudos .

OR
Give types of loads and its effects.
AR ol USR Al dofl wUAA (AN e,
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Explain in detail Radius of gyration with neat sketch.

A Bl oLt A (ARcRYds 2LglA A AL

Define terms related to torsion :

1) Torque 2) Angle of twist 3) Polar Moment of Inertia 4) Polar Section

Modulus 5) Shear stress in shaft
2letal Aoldl UEL ofl catvall

1) 2§ ?) HAS 5L 3) WeR HRe2 s Solldlall ¥) WAHR Aot

NsYAU U RlaR A 8ot W

State Parallel axis theorem and Perpendicular axis theorem.

AHIAR A(A™ YHA A dotzu W@ Y+ el

Explain Axis of Reference and Axis of Symmetry
oA ulol el wal UHAA 1 A,

Find moment of inertia of C-section shown in figure 1.

AglA 1 UL ottt YyHdl c-Asaot ofl syl 0.

OR

Give difference between Centroid and Centre of Gravity.

AoolES WA Ao 3y YA ol dAgleld AL

Find centroid of ISA 90 X 90 X 8 mm.
ISA 90 X 90 X 8 mm of QogleSs 2l

Find moment of inertia Ixx and Iyy of ISA 90 X 90 X 8 mm.

ISA 90 X 90 X 8 mm HI2 ¥Scllyyl 20l
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