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Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.
Marks

Q.1 Answer any seven out of ten. £21Hie{l S16&URL Uldeil FdL 1Y), 14

Answer the following questions (Any seven).
(1) Define: (1) Stress (2) Strain

Q) vl AL (1) Udlea 2) [asikR

(2) Define: (1) Change Point (2) Point of Contraflexure

Q) <Ulu] ) (1) A% UlSe2 (2) eiHeltydl URd et (Gig
(3) Explain sign conventions for bending moment.

(3.) otHelyRl IR+l 210l [st211sf] AHomA).

(4) Define: (1) Slope (2) Deflection

(¥.) cdluil AU (1) 3la (2) [audst

(5) Define: (1) Shear force (2) Bending moment

(1) cALul UL (1) Sdot Wl (2) otHed YRl

(6) State parallel axis theorem.

(5.) UHIdR &et]l Uiy gqul.

(7) Write formula of shear stress acting at any section of a beam.
(9.) ¢lHstl S18ULL A1SDE GUR @ldldl Sclst Udledtne] 3ot cud).



Q.2

(8)
(¢)
©)
(€)

Explain limit of eccentricity.
Gldlefl Haulel (ML) (A2 ¥Hondl.
List various mechanical properties of metal.

tldstl (cllay HIe{lsd dRiaul qud).

(10) Write equation of torsion with all usual notations.
(30.) 2l ste] YA AUl wa AL B ld ] AUt wLid).

()

Draw stress strain diagram for mild steel.

() Uldlleoll 2 28l M1Qu €131,

(@)

OR

State and explain Hook’s law.

() g5ell [AAH Quil 24 YA,

(b)

(“)

(b)

()

(©)

(5)

(©)

(5)

A 10 mm dia and 1 m long bar is subjected to an axial tensile force of 100
KN. The change in length of bar is 6 mm. Calculate stress, strain and
modulus of elasticity.

10 H1H] 1ot A 1 4] diotl 05 AlOdl GUR 100 (5.9, of 4l
WYL W d1d] 8. ULl dodienl 6 HIH] o) 3512 AL B.
Uldwo, [aAsl e Redleiusdl Hiuisedl (sHd ol

OR

A square R.C.C. column of 400 mm side is reinforced with 6-16 mm g bars.
This column is subjected to a axial load of 2000 kN. Calculate stresses
developed in concrete and steel. Take modular ratio 15.

200 HIHl wliggaionl As ARY MIRHLAUL detHl 6-16 HIH] culysil
UL 43El B. 1@ GUR 2000 (5.5, <1l el IR 613l B, %) HISYER
ANl [5Hd 15 Sl dl s151e el 21dHL Gust edl Uldeio 2l

A bar 1.2 m long and 12 mm @ is subjected to a compressive force of 80

KN. Find stress induced in the bar if the load is applied (1) gradually and (2)
suddenly.

1.2 Hl o{l dod1e) el 12 HHloAl el HRlddl AUl GUR 80 (5.0 £l
WA @13 B. dl (1) $HIS M1 Wal (2) deslo GIR HI2 A(OU 1ML Geust g,
SIRIEGENENN

OR

A 16 mm diameter and 150 mm long bar is subjected to a tensile force of
100 kN. The increase in length is 0.3 mm and reduction in diameter is 0.008
mm. Calculate Young’s modulus of elasticity and Poison’s ratio.

16 H1H] cU 1A 2 150 Gl 4[] GUR 100 (5.3, o WAL W G113 B.
ol Ul duioml ddl ddiRl03HHl M AUl Ad)
£12151 0.008 H1H1 «ll €1 ] Adlell ReU(dRUIUSAL HIULS Wl Uley2seisil
1R Al
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(d) Draw core for rectangular, hollow rectangular, circular and hollow circular 04

sections.
(S) dwAlRY, Wdl duiAY, dduilsl A1 Wldl ddolsiz 21ede HIS S1R - oy
ALTCI
OR
(d) Draw neat sketch of specimen of 1zod and Charpy impact test. 04
(S) WLOAWLS Wl YIRU] 91l s 2l eyl lofl 2289 w1g(d €121 oy
Q.3 (a) Draw shear force and bending moment diagrams for a beam shown in fig. 03
(1).
— 20 kN/m 10 kN
T S |
|
——— 1m — Tm —"'*‘
Fig. 1 Q. 3 (a)

() wLgld (1) 1L £2[Ad 6{lH HI2 Sdet 6101 WA ool Yl W1AV Gield). 03

— 20 kN/m 10 kN
T R— '
Fig. 1 Q. 3 (a)
OR

(a) Draw shear force and bending moment diagrams for a beam shown in fig. 03

(2).



10 kN : 10 KN/'m
-— 1m —’— im a|

Fig.2Q.3(a)OR
) wLgld (2) 1l £2[Ad 6{lH HI2 Sdet 610 WA ool Yl W1AV Gield). 03

10 kN : 10 KN/m
-— 1m + im —-|

Fig.2Q.3 (a) OR

(b) Draw shear force and bending moment diagrams for a beam shown in fig. 03

(3).
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Fig.30.3(t)

(01) wLs(d (3) Hi £2U[Ad WilH HI2 Sdol 6101 ual oMol Y WI1AW Weid). 03
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OR

(b) Draw shear force and bending moment diagrams for a beam shown in fig.

(4).
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(61) wLs(d (4) Ui e21lAd ol HI2 ety Q] A scdeltdon 1 1Qud G4eild).
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Fig. 4 0. 3 [6) OR

(c) Find moment of inertia for an angle section 90 x 90 x 10 mm.

(5) 90 x 90 x 10 H1H] o1t ¥o1g As2Ael HIS %¥Scel Yl Ak,
OR

(c) State and explain perpendicular axis theorem.

(5) G0 A&l URY Guf] Wal YHould),

(d) A simply supported beam of span 3.2 m is subjected to a central point load
of 20 kN and UDL of 10 kN/m over entire span. If the cross section of beam
Is 230 mm x 350 mm, calculate maximum slope and deflection. Take E =
2500 N/mm?,
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Q.4

(5) WsAuleld esadl (wuell 2101l 3.2 Hl «ll 8. tilue{] Hean | 20 Sl <l
[Gig@11R el WL LN GUR 10 (5.9 Al o)l UH[Ad]d MR @1l . )
[4ue] 24158 230 H1H] x 350 H1H] o €1U dl HedH 3101 M [dyaisi]
SlHd A0, E = 2500 < /AH1H12 4).

OR

(d) Write formulae of maximum slope and deflection for the following beams
and indicate maximum slope and deflection with sketch for both beams.
(1) Cantilever beam subjected to point load at free end.

(2) Cantilever beam subjected to UDL over entire span.

(S) <ilAstl olH U2 HedH BlUL Wl [AUdetet] Yoil QW) wWa w1s(d €3]
o) of]H HI2 HEdH 3l WA [Audeisti 2ot 2lid).
@) 3e2l(adr oildsil Ysd AsL GUR [6ig IR €l B,

() 3521(ddR o{lHeil WIUWL A0 GUR UH[AdId ¢ |1 B,
(a) Explain end conditions of column with neat sketches.

() Sladel Bslell el el Raudl Hie MUSIRS dudle Higld €l?l
Ul

OR

(@) A 6 mlong rectangular column has external dimensions 60 mm x 80 mm
and 6 mm thickness. Its one end is fixed and other end is hinged. Find
effective length and Euler's crippling load. Take E = 2 x 105 N/mmz.

() 6 m Giodl 3 60 mm x 80 mm L&l HIU AU 6 mm 1SLESeil UGl
oY Wldetl WISBE dlull dMetl W s S| Hloso1R6E W ol
S| Loty B2, A Gofl USRS GULE ol YdRell ¢IRe{] AR
5. E=2 X 104\,

(b) Draw shear stress distribution diagram for (1) Rectangular (2) angle section
(3) T section and (4) channel section.

(0d) (1) GuRRY (2) a1, (3) 2l A (4) Aeld AsAA HIR Sclol Uldoion
CREMEMETEARE

OR

(b) Prove that for a rectangular section maximum shear stress is 1.5 times the
average shear stress.

(O1) UL(Hd 5 > GuARY LSOE HIR HetH Sclel Uldotonsg Ye 213121
Sclel Udlwo 1 1.5 21”, €1U 8.
(c) A cantilever beam 2.4 m span is subjected to a point load of 4 kN at free

end and UDL of 8 kN/m over entire span. The cross section of beam is
250 mm x 450 mm. Find maximum bending stress induced in the beam.

(5) WS 2.4 m diol 32ldldR oflHell Ysd BSL BUR 4 kN ol [tig HIR 4

W UL AL BUR 8 KN/m <l YHdldd 1R @il 8. uilHell A158¢ 250
mm x 450 mm <l 8. o{lHHI GeMdAdl HEH eiHel Uldoi 211,
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Q.5 (a)

At a point in a strained material two stresses of 200 /mm? tensile and 120
N/mm? compressive are acting at right angle to each other with a shear stress
of 100 N/mm?. Find normal, tangential and resultant stresses acting on a
plane inclined at 40° with tha plane carrying normal stress of 200 /mm?.

) dlsi2 ulRdl As uglelell Wsoilosta stevfdl 1idel & YHdd GUR 200

(b)

o AH1H12 of A1l WA 120 3 A{1H12 of elod Aell A Gof YlAwonl 51 2
8. 100 o H{IH12 of W5 sdet Uldetnr U @1 8. dl 200 ) A{1H12 o
Ulden YR1ddl qHde 18 40° o) WRI tlatlddl AldL dHdd GUR
aloldi dod, 51U el UREIM] Uldeton 201k,

Solve above Q.: 5 (a) using Mohr's stress circle method.

(01) GUReil U8l 5 () HlsR U Aol el AR,

(©)

(5)

(d)

(S)

A shaft of 80 mm diameter rotates at a speed of 150 r.p.m. Find power
transmitted by shaft IN horse power if maximum shear stress does not
exceed 100 N/mm?.

80 H{1M1 o) U1y "ldd] 2uLse 150 rp.m. &l 83 B, % HedH (AR
R YR 100 ) A{1H12 ¢l aed o 1Y dl ULse GIRL d&el Ydl UldR
AL ESRIENEIN

A circular column of 500 mm diameter is subjected to an eccentric load of

150 kN with an eccentricity of 70 mm. Find maximum and minimum
stresses produced in the column.

A5 500 mm <AlYeil dquiLsi sTEH GUR 150 kN ell Gegld ®I2 dsil
Sogefl 70 mm il AR @il 2. dl slaHH| Gedtlddl HEH Ha YeidH
Uldwol, QL.
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