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1. Take value of modulus of elasticity, E=2x10° N/mm? for mild steel when required.

Marks

Q.1 | (a) | Define stress, strain & convert value 200GPa to N/mm?2. 03
Udla, ([dsR luALRld 5] 49 200GPa sl N/mm? Hi qudl.

(b) | Explain hooke’s law. 04
&5ell [Aun AHxd).

(¢) | A Rectangular Bar 100mm wide & 10mm thick, 1m long is subjected to an axial | 07
tensile force of 120kN as shown in figure 01. Calculate change in length,
thickness & volume. Take E= 2x10° N/mm?, m=3.

15[ 01 Hi s2ulcul Yosod 100mm USLUIL 10mm SIS HRlddl AH 1m

il GuRIRY A(NAL GUR 120kN il (& £lod MR @ALSAIH] 241d B,

A0l LAl od1e5,SLE dell seHi Ul 3§12 AR E= 2x10° N/mm?, m=3 @l.
OR

(¢) | A mild steel bar 1.5m long and 20mm in diameter is subjected to an axial tensile | 07
force of 100kN as shown in figure 02. Find stress, strain, change in length & final
length. E= 2x10° N/mm?,

15[ 02 Hi sallcal Yool Hg Uldleall 15 YUl 1.5m |iodl 44l 20mm
1 Hell 8. %eil UR 100kN of efld Wyl (o @13 8. dl udlea, (dsi?,
UL HI Al 351R el vi[dH du1E 2llb). E= 2x10° N/mm?.

Q.2 | (a) | List out various tests carried out for engineering materials. 03

gl AIHAL UL sAIHI HLddl [cldy yletailsil Yl wsiidl.

(b)

Calculate X and Y for an angle section 90mm x 90mm x 8mm as shown in figure
03.

15[ 03 Hi sulcul Yoyw S L-wISDE o HIU 90 mm x 90 mm x 8 mm
8. dl X wa Y il a81d3] 520

04

(©)

State parallel axis theorem and prove it.
AUHIdR A8 UHY QlLcl W del ¥L[ed s,

07
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OR

Q2

(@)

Draw neat sketch of charpy impact test specimen. Calculate volume (with unit)
of specimen for charpy impact test having size 55mm x 10mm x 10mm.

AT $1052 uletl Hizell styetlefl 2269 w15 €11,
55mm x 10mm x 10mm 5¢ t2lddl Y] Srlse Uil Hizell oiysilell ¢
ol ARIA3] (AsH A1) 5.

03

(b)

A T-section having flange & web size 60mm x 20mm as shown in figure 04.
Calculate moment of inertia about x axis.

15[ 04 Ui sollcul Yool s T-w15DeA] s8% WA Aod of HIU 60 mm X
20 mm 8. dl X-t3] U 5cayi «il 813 52).

04

(©)

State perpendicular axis theorem and prove it.

ol e YR ¥ lidl wal da ALfedd 2.

07

Q.3

(@)

Define moment of resistance & describe its formula.

U[d14 gulell calul 4] 44 detl Yot of A let 53,

03

(b)

Define flexural rigidity and describe factor affecting slope and deflection.

5&53{2& AS1E] ol vl 4] 3l0L W [Aded o AU Sl UReoll
dgll.

04

(©)

A Simply Supported Beam having length 4m & dimension is 200mm x 400mm.
It is subjected to central point load of 200kN. Calculate maximum bending stress.
Draw Bending stress distribution diagram.

s 4m dindl A€l 2l 2594 ofldstl WISBL o HIU 200mm x 400mm 8.
oflusdl Heayi 200kN ofl oilsg@z 91l 8. o{[HHI Gcust Aq HedH oMol
Ul 1), eiHel Udleo [Adlell 14191 121

07

OR

03

(@)

Define neutral axis & Describe assumption made in theory of pure bending.

deel uel «fl el 3] vel AeSlolef] (1Al 8122114) of dilel S,

03

(b)

Define & explain slope and deflection with figure.

3l0L Aol [QUGsisf] vl qui] Wal ALS[t A AHMdl

04

(©)

A Simply Supported Beam having length 4m & dimension is 200mm x 400mm.
It is subjected to UDL of 10kN/m over entire span. Calculate maximum bending
stress. Draw Bending stress distribution diagram.

35 4m il YLl ld 25Ad oflueql WIS o4 HIU 200mm x 400mm 8.
ofluefl Yyl do1e GUR 10kN/m il yH[ddRd IR dldl Q. oflyui Geust
2l HedH elHel Udlual L. otHet Udleo [ddLst) W1qu 121,

07

Q.4

(@)

Define torsion. Tell torsion equation and list out each term of equation.

RIS iﬂ U [Ad 521 HRLS o Yot WL A dell €35 Us ofl YLEl
Waild).

03

(b)

A simply supported beam 3m in span is subjected to central point load of 5kN.
The cross section of beam is 150mm x 300mm. Calculate maximum slope &
deflection for the beam.

3m G dloL s Y€ Ad 25Adl GlH GUR HEH [ 5kN of] uletei12 @l
@1. olﬂuaﬂ 2159 150mm x 300mm 8. 3| 6{lHeil HedH alul ue [y
L8,

04
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(©)

A hollow circular shaft with external diameter 150mm & internal diameter
100mm transmits 800kW at 240 RPM. If the length of shaft is 4m then find out
maximum shear stress and angle of twist. Take C=80GPa.

W&1Refl 150mm el Big2etl 100mm L=l Ylel J1la 2ALs2 240RPM &l
800KW 2lot[He 52 8. ol 2l1&2 «il dulles 4m U dl HedH Sclel Udluo o
We1q 31§ glee 2llHl. C=80GPa.

07

OR

Q4

(@)

Describe assumptions in theory of t9rsion.
HRS <l A7 «{l YRQIIAL o dRlel 520,

03

(b)

A cantilever beam having length 2m & it is subjected to point load of 40kN at
free end. Find out maximum slope & deflection.

A5 o2l oflusll u1g 2m 8. Y5 BSL U 40kN ol o{leg®IR @Il & dl
HetH 3l0L Wl ([dudet 114,

04

(©)

A hollow circular shaft having outer diameter 200mm & thickness 20mm is
transmitting power at 180RPM. If angle of twist in a length 3m is not exceed
0.0122 radians. Calculate shear stress and power. Take G=0.8x10°> N/mm?.Cross
Section 300 mm X 500 mm

A5 Uldl ddullsR 2Alsdetl KRl cUld 200mm wa SIS 20mm_D.
180RPM il 1S A uldR 2ledle 53 8. %] 3m dudleS H 2ULse <) HRISsl8l
0.0122 radians 5l 9ddl =il €l dl ALseHi Gusl ed Scol Udlen dell
2le (M2 ) UlgR 1. Cross Section 300 mm X 500 mm

G=0.8x10° N/mm?.

07

Q5

(@)

Define Shear force & bending moment with unit.

WsH UL Scdst WOl W ofHst YRl A A uA1Rld 520

03

(b)

Explain sagging moment & hogging moment with figure.

04

(©)

Draw shear force and bending moment diagram for following figure 05.

{1 wI1Ug 15[ 05 Hi e2llcdl UHIQ ofld HI2 Sdol Wl W ety
wWlQW €2\

07

OR

Q5

(@)

Define statically determinate beam & statically indeterminate beam.

254l sleMae olH wa @21s4] peisleMae olH culualRld 5.

03

(b)

Explain point of contra flexure.

UldstHel (0ig, s Us M4l

04

(©)

Draw shear force and bending moment diagram for following figure 06.

{1 w0 15[ 06 Hi eulcdl UHIQL oflH HIZ Sdol W A oAty
wW1Qu €12l

07
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