Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4331904 Date: 10-12-2025
Subject Name: Strength Of Materials
Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1.  Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3.  Figures to the right indicate full marks.

4.  Use of simple calculators and non-programmable scientific calculators

5. are permitted.

6.  English version is authentic.

Marks

Q1 (@ Sketch the specimen with dimensions for Izod and Charpy Impact Test. 03
USRS Aol AU sz 12 MU AU RVRA oll WU ER

()  Explain parallel axis theorem. 04
UHAR Y3l YR AH Al
(©  Find Ixx and lyy for a I —section as shown in fig.1 07
(Consider Depth/Height in Figure 1 is 150mm)
OR
(©  Find Ixx and lyy for a C —section as shown in fig.2 07

(Consider Depth/Height in Figure 2 is 100mm )

Q2 (@ Define Hokes’s Law and Poisson’s ratio. 03
g5 oll [Pl ual WesHlot oll 2JBITR UHAA

() A steel bar ABCD is loaded axially as shown in figure-3. Find the 04
deformation of the bar having 200 mm? cross sectional area.
(Take E=200000 N/MM?)

© A 300mm @ concrete column is reinforced with 6 bars of 20mm@& mild 07
steel. This composite section is subjected to axial compressive load of
600KN. If a modular ratio for steel & concrete is 15 then find out stress

developed in each material. 300 MMl caud ott wWR.ALALSIAH Hi
20H1l calld ol & HESes Wl ol A2l attclHl WA B. el
sLU(Pe AsAot WR 600 KN ol sellet sLYRA Als yscuui
UAA B. Al HESes WA wal slEe ol WY A 15 8, Al
YAs HARAUA HL Ggaldl U 0

OR
Q2 (2 Explain principle of superposition of forces. 03
ool oll YURAURL oll [ YHsA

® A steel bar 20mm & is 5 m long and fixed at both ends. If increase in 04
temperature is 50° C then calculate thermal stress. 1. If ends not yield. 2. If
ends yield by 2 mm.

As Aol 5m Aol AR 20 HIHl i ol B. Aell oial B3 Ul 251



Q.3

Q3

Q.4

Q4

(O]

(b)

(©

(@

(b)

©

€

(b)

©

€

A AYEl A wys GWldlHal wsSIAA B. %l GWUcllHlet Hi 50°
Coll Al AlA A AlUHlel Yo ol Aot H2 U1, BSL Bl
ol a 2. 8st 2 {l{l WA &

A M.S.Bar 40 mm x 60mm in cross section and 750 mm long is subjected
to 300KN axial tension. If Young’s modulus is 2% 10> N/mm and poison’s

ratio is 0.3, then find deformation in each dimensions. WALE oll WS
UA2Al ol WUSDE 40 mm x 60mm WA 750 mm el BD. Aol UR
300KN of weflal dlgl el Al 8. %l 2oL oll Hiuls 2% 10°N/mm &

ol WeAot oll IBNR 0.3 8, cll €35 HIU HI AUcll $R$1A 2.
Define Shear Force and Bending Moment.

Mar S wal Aol A2 caAvARA 5.

Explain determinate and indeterminate beam with example.

GeleRWL AU AuUlRd wa WAt ol U A

Draw S.F. &B.M diagram for the beam as shown in Fig.4

ulgla-4 1l el ol U@ sdet ylQo WA AHelyRl WMAN

ElRL.

OR
Explain sagging moment, hogging moment and point of contra flexure.

Ao(lot WA, Sl HNee A YA otMot (g AUt
Draw S.F. &B.M diagram for the beam as shown in Fig.5
ulgla-5 1l el ol HR sdet ylQot U eyl WMAN

ELRL.

Draw S.F. &B.M diagram for the beam as shown in Fig.6
ulgld-6 1l ealdet ol HR sdet ylQoll U aAHalyRl WMAN

ERL.

State assumptions made in theory of bending.
oot laABlUl sRaHl Aladl UlRBLRA U

Calculate power transmitted by a shaft of 50 mm diameter rotating at a
speed of 300 rpm. The maximum shear stress is 80 N/mm?

50 mm Y ofl Y3l 300 rpm ofl otcdl ol Ul @l sl slat A
Geugl AA Ul aR AL HedH sclot YlAun 80 N/mm? B.

Derive Bending Equation with figure.

uLsld WA AlBoL ylsel Aadl.

OR
State assumptions made in theory of torsion.

ot efladldl sl el uRei suudl.
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Q5

Q.5

(b)

(©)

(@

(b)

©

(b)

©

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

200 H{l{l udlow waA 300 HlHl Gist deARU Asetallon 5 Hl
aloll A0 3 2sAc west ot Ayel auct uR 10 sleg) /3l ol
UHARA R il Hed Ui 30 Slo3) oll (Blgeur cldl B. Al HedH

ool Yldeto 0

A hollow shaft having outer diameter 200 mm & thickness 30 mm is
transmitting power at 200 rpm. If angle of twist in a length of 4 m is not
over exceed 0.80°. Calculate shear stress & power in KW. Take modulus of
rigidity G= 100 GPa.

200 mm 3ol 30 mm HSISAl oll@l Ul Upncddl sl W2 200
rpm UR UlaR 2ledMe 53 6l B. ol 4 Hleell dougui HRAssL
0.80° l dy ol 8lal. Al QR A Wl WaRell o3l kw Hi 53,
gt ws REREE G= 100 GPa Hi AL

State the factors that affect the slope and deflection of beam
o{lH ol Lol U (AU ol WAUR $Rcll URG AWl

A cantilever beam of 1Im span and 200 mm x 200 mm in section is
subjected to U.D.L of 20 KN/m over entire span. Find maximum bending
stress in beam.

200 mm x 200 mm BUSVE cldll 1m clioll Soolcllar olldell 2wl
Wlet  UR 20KN/m ol dAHaldetr cdl & dl ofluui Geetad

HodH olHol YlQoin 20,

75 mm wide and 12 mm thick steel flat is bent is a circular from of 16 m
radius by applying couple at its ends. Determine the maximum stress
developed and amount of couple. Take E=200Gpa.

75 Hldl udloll ua 12 il sl udl A 83 wo you 2wl 16
HleR ol Al vl ctncauml wdl 8. HedH yldoln ual slonoy

oll HeL . E= 200 Gpa Cll.

OR
Define Torque and Polar moment of Inertia.

25 ol wsclloll Yella aga cavau@d s

Draw shear stress distribution diagram for rectangular and circular section.
State the relation between Maximum shear stress and Average shear stress
for rectangular and circular section.

AUARYU e olousRk [Qewol He AR U BREoyalet stauUH
ERLAUARY A dlousR QewdtHedH olar U Aal UL

laR WU A Aoit wpucl

A solid shaft made of steel having diameter of 50 mm and length 700 mm
transmits 100 kw at 160 rpm. Calculate maximum shear stress produced
and angle of twist in degree. Take C=0.8x10° N/mm?.

Rl ol A5 dol wWse oll A 50 HlHl wa Aoll douss 700 H{Hl
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®. % 160 rpm &R 100 kw GUr 53 B, Al A HI2 HedH [BlAR B
ol Aol g 2lde M. C=0.8x10° N/mm? A



Fiauwe - 1

F“—‘ A L e

et

|Z mm

)2 mmm

15
Ny

t;___ Ho M,____,,'

A5 e

|5 mm



A B
- D
20Kk | ‘ 7
‘ SR
___p[oKH
Y
00 My 1060 mm o0
mm

H‘g + Dl

fig 0é
Jo KN
A
2m
C 2m




Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4331904

Subject Name: Strength Of Materials

Time: 10:30 AM TO 01:00 PM

Instructions:
Attempt all questions.

1.

2
3
4.
5

Q.2

Q.2

(@

(b)

©

©

(@)

(b)

©

(@

(b)

. 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 the Following,
(1) Stress (2) Strain (3) Young’s Modulus

A ) (DUldun (2) [ds1R (3) Retldulusdl H1yNis

Draw stress-strain curve for tension test on mild steel bar. Show important
points thereon and explain each.

HISESWleel| U(NUL Uell oot 232 HIZ RU-Rel 5d £12) wa dsil
URstl Lst] (Gigudl YHoxstl.

A rectangular bar 100mm wide and 10mm thick, 1m long is subjected to an

axial tensile force of 120kN, what will be change in length, thickness and
volume. Take E =2 x 10° N/mm?, m = 3

OR
Find increase in temperature required for fitting a ring of 998mm on a wheel
having 1m diameter. For ring take E = 2x10° N/mm?and a.= 12 x 10 °C. Also
find stress produced in a ring.

1m 1A YL dl 215 1S esld U 998mm e lMetl Uldull 1oL A4 s3]
Yalddl Ul e dluHlels] dd i) AU Ui Gediddl 2 21l 2t
HI2 E =2x10° N/mm?¥al o=12x 10 °C €.

Briefly describe the different types of beams and load.
el el USIRell ol wa @12 gsHiarld).
Define Section Modulus and Radius of Gyration.
A5t HISYEAYH A J[SUY B 5 AU 1UUeAeA] vl (U]
Draw Shear force and Bending moment diagram for a Beam as shown in fig.1
B 15(d-14i £21[Ad ol HIR Sde16101 W AHAYRL M 1AW 1R,
OR
Define Shear force & Bending moment. Explain with neat sketch the sign
conventions used for S.F. and B.M.

Sds16{0, oot Qlef] cL UL W) e Sde16401 dell eiHeaAg Q] HI2etl RleE)

15 (d A8 qHmdl.
Find moment of inertia Ixx and Iyy for ISA 90 x 90 x 8mm.

ISA 90 x 90 x 8mm HL2 Ixx el Iyy 2014l

Date: 09-12-2024

Total Marks: 70
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Q.3

Q.3

Q4

Q4

(©)

(@

(b)

(©)

€Y

(b)

©

(b)

©

(b)

©

Draw S.F. and B.M. diagram for beam shown in figure-2 and find point of
contra-flexure.

igld-24i 21ldd ofld HIR sdadnin WA oAHeiyRl H1AW €] W
U[detHet (oig 2114,

Write assumptions made in the theory of simple bending.

W e51ef] efluedl tiRLRA @uil,

Explain parallel axis & perpendicular axis theorem for Moment of inertia
HHo2 s Oel (AL HiLe] AHIdR Wal didaigte] UNY HYHd).

A beam 300 x 500 mm is simply supported over a span of 4m and carries an
u.d.l of 60kN/m over entire span. Draw bending stress and shear stress
distribution diagram for the beam and mark there on important values.

300 x 500 mm <li W1Seatl Ul2S] 4metl 1011 UR HLEL 2d 25dd & w4
Aell AYRLIALNLUR 60 kN/m oll HH[AdRd M1 LIl B. L UL2SLHIR otHel

UlAW 0 W sdel Uldwonefl 4415(dad) £12) AHi wdllsfl (BHA s2lld).
OR
Draw shear stress distribution diagram for (1) Rectangular section (2)T-section
(3)Channel section
Sdstu(dwal [ARdBL Migdd €12,
(1) GuARY WLSOE (2) T- w150 (3)Aeld 1SDE
Find moment of inertia Ixx for the T-section having flange & web both 200
mm x 50mm.
200mm x 50mm $4% = Ao tRlddl Zl (T) 1SV Ul HlRe2 A\
et AL Ixx L.
A hollow square beam of 300 mm side and 100 mm thickness has to resist a
S.F. of 80kN. Draw shear stress distribution curve for the beam.
300mmeil G119 A 100mm <l HISLE dlddi W5 Ule L AR} UleSLUR
80kNe} Sdelodn d13) 8. B4 UL2SLHIR Sclel Uldwin w1AW €13,
Define Spring and explain different types of springs with their function.
[Rio1a A AL Rld 5 A (Al UsIReAl Rl Auetl SR 418 Huedl,
Define slope and deflection of beams.
{lHel @L0L 2ol SLEASQAeASA] caulLAL 2 1UL.
A 1.2 m long hollow steel shaft having outer 400mm diameter and inner
300mm diameter transmits a torque of 8kN.m. Calculate maximum shear stress
and angle of twist.
Take C = 8 x 10* N/mm?
1.2m @ivil WL 1Gell ALsR-l Gllel Al 400mm o Biged] ALY
300mm 8. 212 &IRL 8 kN.m.oll 215 d&el Uld B dl HedH Sdst Uldwn
v HRLS 51QLefl 2Rl 2.
C =8 x 10* N/mm? @l.
OR
Define : Torsion and angle of twist.
2l2lel v 1S Sltefl cutval 241,
A cantilever beam 150mm wide and 200mm deep is 2m in span and carrying
a point load of 40kN at the free end. E = 2 x 10° N/mm?. Find slope and
deflection at free end.

A5 150mm U0l A 200mm GUSL 32 (@dR oflHeil 10N 2m 8. Qell
Ysd OS5 40kNeil [Gig81R dldl 8. E = 2x105 N/mm? @8 45d 8SL UR alul

ERCRICLIEN TN

500N load is lifted by helical spring with deflection of 25 mm. If spring index
is 6 and allowable shear stress is 300 N/mm? calculate diameter of wire of
spring, mean diameter of spring and No. of turns of spring.
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Q.S

QS5

(@)

(b)

©

(b)

©

Take C = 8 x 10* N/mm?

A5 &(@s6 (R dS 500N d%et GUScll 25mme] (AU Y B, ) [Ridl
So58l 6 W Sclot UlAW 1 300 N/mm? Sl ot dtid €1 d) (Ridletl dlRed)
(Y, [Rdlell AU UL Wal dUisef] Lol A3ld] 52U

C=8x 10* N/mm? 4.

Classify the engineering materials.

oAzl Hluda adgd s2.

Define Toughness and Hardness of material.

254 el s1SAYeA] cau] 4 1),

A steel tube of external diameter 60mm and 8mm thickness is used as simply
supported beam of span 4m. If it deflects 10mm due to a central point load.

Find magnitude of the point load.
Take E =200GPa

As Uldl wldell Yois]l WElRell Uld 60 mm el HISLE 8mm . Vel
GuAlaL UIER]A 25dd 4m «il 6fld dld sAMi 241d B, ofluedl Hean]
[ig@12 @2Llddl 10mm [AUdst &Y B d (igeilRe] HEU QULH).
E = 200GPa .

OR
List the materials used as machine elements.
HR(lotetl e l-9el MINHL duldl H2lZuds] ¢l wsildl,
Define fatigue and creep of material.
§(29L wiad slusfl vl 2414,
A simply supported beam of span 4m is subjected to a central point ‘W’ kn. If
the maximum deflection of beam at centre is Imm, find the central point load
‘W’ and slope of beam at support.
Take E=2.1x 10° N/mm?, 1 =5.18 x 10 mm*
WS 4m dindl Alel Id 254l oildstl HeaHi W2 kN [Wg®IR @1dl 8. %)
HedH [dUdst 1mm Ud Sl dl (Mg IRe] Y& 24a 2101 2114).
E=2.1x10° N/mm? I=5.18 x 10° mm* ll.
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Seat No.:

Subject Code: 4331904

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) - EXAMINATION — Winter-2023

Subject Name: Strength Of Materials
Time: 02:30 PM TO 05:00 PM Total Marks:

Instructions:

SNk W=

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

1.

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

Date: 20-01-2024

70

Marks

Q.1 | (a) | Define stress, strain & convert value 200GPa to N/mm?. 03
Udleo, ([ds1R v l[fd 5] #el 200GPa <l N/mm? Hi €u).

(b) | Explain hooke’s law. 04
&5ell [AAun qHxxd).

(©) | 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 s2Alcul Yosod 100mm USLUN 10mm SIS Hddl AHY 1m

diodl GoiRY U[NUL GUR 120kN =l (&R €104 G112 EAISAHL ild 8.

HuilALefl GolLES, SIS dell seHi Adl 32512 L1 E=2x10° N/mm?, m=3 &,
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 Yg Wldleal U5 Uil 1.5m Qiodl 44l 20mm
1 Hell 8. %Weil UR 100kN of efld WUl (o @13 8. dl udlea, (dsi?,
GOdLES Hi Al 38512 vdel il GodleS AlHL. E=2x10° N/mm?,

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

gl AIHAL UL sAIHI HLddl [cldy yletailsil Y2l wsiidl.

(b)

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

15[ 03 Hi sallcul Yyw s L-AISOE of HIU 90 mm x 90 mm x 8 mm
8. dl X wa Y il a.1d3] 520

04

(©)

State parallel axis theorem and prove it.

UHIdR wet YRY sLLd) wel da dLled s

07

1 of5




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 €131,
55mm x 10mm x 10mm 5¢ H2lddl YT Srlse Ul Hizell oiysilell ¢
ol JARId3] (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 sallcul Yool As T-w15De(l 58% WA Aod of HIU 60 mm X
20 mm 8. dl X-43] U2 %5cayi «il a8l 52).

04

(©)

State perpendicular axis theorem and prove it.

o e YR wQlidl wal da Aifedd 52U

07

Q3

(@)

Define moment of resistance & describe its formula.

U[d14 gulell calul 4] 44 detl Yot of et 530,

03

(b)

Define flexural rigidity and describe factor affecting slope and deflection.

5&53{2& AS1E] ol calul 4] 3l0L W [Ade] o AU Sl UReol]
dgldl.

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 W1SBL of HIU 200mm x 400mm 8.
oflusfl Heayi 200kN ol oilsg@R 41 8. o{[MHi Gust aq HedH oMol
Ul ). eiHel Udleo [Ad0lell 14191 121

07

OR

Q.3

(@)

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

el 3l «fl vl 3] vel AeSlolef] (£1A7){] H12114) of dilel S,

03

(b)

Define & explain slope and deflection with figure.

3l0 Aol [QUGsisf] vl qui] Wa 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.

¥s 4m il YLEl ld 25dd oflHetl WISOE of HIU 200mm x 400mm 8.
ofluefl YY1 do1e GUR 10kN/m il ¥H[ddRd HIR dldl Q. oflyui Geust
2l HedH elHel Udlwal L. otHet Udleo [dd L) W1qu 121,

07

Q4

(@

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

HRlS iﬂ LA LRIA 51, HRLS of YA wQlId] A dell €35 Ue ol AlEl
Waild).

03

(b)

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

3m G018 dloL A s Y€ Ad 25Adl G- GUR HEIH | 5kN o] uiletei12 @l
@1. olﬂuoﬂ 2159¢ 150mm x 300mm 8. WL 6ilHell HedH alul we [dyEed
Lle).

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 cUlell Ylel Al 2ALs2 240RPM &)
800kW 2let[He 52 8. ] 2l1&2 oil dulleS 4m U dl HedH Sclel Udleo o
Weolg 31§ gle 2Ult)l. C=80GPa.

07

OR

Q4

(@

Describe assumptions in theory of torsion.

1215 ofl &3] of] "R of qlet 530,

03

(b)

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

As o2lddR ofluell 1Y 2m B. Y5 BSL U 40kN il o{leg®IR €@l & dl
HstH 3L0L Wl [dudet Q114

04

(c)

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 ddullsiR 2Ulsdetl tieRell cUld 200mm Wa HSIS_20mm_D.
180RPM il 1S A UldR 2ledle 53 8. %] 3m GudleS H 2ULse <) HRISsl8l
0.0122 radians 5cll 9ddl ol €l dl ALseHi GUsl ed Scol Udlein dell
Q,lf%{ﬁ-la 2l UldR 2018l Cross Section 300 mm X 500 mm

G=0.8x10° N/mm?>.

07

Q5

(@)

Define Shear force & bending moment with unit.

WsH UL 5ot WOl W ofHst YRl A A wA LRl 520

03

(b)

Explain sagging moment & hogging moment with figure.

04

(©)

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

{1 wIUg 15[ 05 Hi ellcul UHIQ ofld HI2 Sdol Wl A ety
wWlQW €2\

07

OR

Q5

(@

Define statically determinate beam & statically indeterminate beam.

R2lsd] sleHae olH wa @21s4] peisleMae oflH culuAlRld 5.

03

(b)

Explain point of contra flexure.

UldotHe (0ig, s Us Mgl

04

(c)

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

o1 w0 15[ 06 Hi eulcdl UHIQL oflH HIZ Sdol W A oAyl
wW1Qu £l

07
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4331900 styength of matemals. (5-1023)
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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER - 3 (NEW) - EXAMINATION - Winter-2022

Subject Code: 4331904 Date: 03-03-2023
Subject Name: Strength Of Materials
Time: 02:30 PM TO 05:00 PM Total Marks: 70
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 non-programmable scientific calculator is permitted.

6. English version is authentic.

Q.1

(a)

(b)

(c)

Define statically determinate beam & statically indeterminate beam with 03
one example.

25 Gelezbl w12 22f2sdl favldz ofln wd 22256 Ha-dlzzdldz olld 4
oA, 531,

A cantilever beam AB,2m long carries a u.d.l of 1.5kIN/m over a length 04
of 1.6m from the free end.Draw shear force and bending moment
diagrams for the beam.

215 s<Zldlaz oflH AB,2m aiotl 1.5kN/m <l u.d.1 < H5d £9414l 1.6m <l dousd

YR Al 52 69, oflH W2 9142 514 vied 61[<5o HiHe2 SAAM SIRL

Draw shear force and bending moment diagram for following figure. 07
And locate point of contra flexure wherever require.
{12 2 B5[A 1 22l UHIEL 6{lH HIZ sA 6101 el AHAREL 2UEM 2IRL.

OR



Q.2

Q.2

(c)

(a)

(b)

(c)

(a)

(b)

Draw shear force and bending moment diagram for following figure.
And locate point of contra flexure wherever require.
<12 U BUs(d 1 2oledl UHLEL 611 HI2 SAd 6101 B AHARRL 2N 2121,

e
yoet  yo¥ g6k M sore M

Define strain energy and derive the formula for gradual load for strain
energy.

(As12 513 5d <Al Aol vl AL 505 MR UgHld HIZ 22854 21429 A4 d1Al
A steel bar 20mmd is Sm long and fixed at both ends. If increase in
temperature is 50 ° C calculate thermal stress. 1. If ends not yield, 2.If ends
yield by 2mm.

25 40l Sm Qisll vid 20mmd £9. dell ol 912l 251 WA WYL A 2145
ALUHLA 553 PLAL 89, 71 ALUHLA 11 50°C AL 4E1ZL AL AL Ay Uldoton {121y
HIZ AL 1. 6981 MAAL L €14 2. 8941 2mm - V3.

A composite bar is made up of a brass rod of 25mm diameter enclosed in
a steel tube of 40mm external diameter and 30mm internal diameter .If
the stresses in brass and steel are not exceed 70MPa and 120MPa
respectively,find the load of composite bar.Also find the change in length
if the composite bar is 500mm long.take E for steel tube as 200GPa and
brass rod as 80GPa respectively

2245 612 40mm Gl1EL AL 21 30mm AR5 2l 22l 220141 514 25mm
ALl (Ul alnaig] stdel in 89.601 [Udn s 22l i dLRL 21454 70MPa
2 120MPa 52l 44, < G4 dl, A45d 612l ®IZ UL QAL 671 A4sd u2zl
500mm &ivfl 6li dl doAlSul adl 52512 AL B 2214 2461 412 200GPa v
ol 218 80GPa [l

OR
Define instantaneous load and write methods of load.
albLs Ulano | i) 24101 42l @1z 2iualdl ughlasil qu,
A reinforced concrete circular section of 50000cm? cross sectional area

carries 6 reinforcing bars whose total area is 500mm?.Find the safe
load,the column can carry,if the concrete is not to be stressed more than
3.5MPa.Take modular ratio for steel and concrete as 18.

25 22, 4L, Al 51512 4 A0 50000em2 olousi2 [AAHE 6 Rz ouz

~ =

89 6y<l 5 (4212 500mm2 &9 . 6 2Zlaui AdIud Uldoto 3.5MPa 4l 4Hd, <

-

S dl ALMEL 2Rl Aol Al MR | (5HA QAL HIGAAR 2Rl 18 Q.
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Q.3

Q.3

Q4

(c)

(a)

(b)

(c)

(a)

(b)

()

(a)

(b)

A bar of 30mm diameter is subjected to a pull of 60kN.The measured
extension on gauge length of 200mm is 0.09mm and the change in
diameter is 0.039mm.Calculate the Poisson’s ratio,elasticity,modulus of
rigidity, bulk modulus.

wi5 224 AL U[0P1 30mm 41l 60kN o Aoy vl 9, 200mm-il A5y 4ol
U HIMAIHL A9 2452224 0.09mm &9 A AL-HL 52512 0.039mm 9.
YIHUAAL LR, [Raldzalusdl, g4dl HIDS ,oes Higdd <l ouadil 53,

Find Ixx and lyy for rectangle section 230mmx450mm.

230mmx450mm E9LAL0L AORIRA A5 HIZ Txx 2ied Tyy 2lHl.
Explain izod impact test.

AL SHUS2 UZlEEL AHonal.

An I section having dimensions top flange 60x20mm, bottom flange

100x20mm and web 20x100mm. Find the moment of inertia.

25 T A5 <{l Gudl 244 {ludl sA57 vi5H 60x20mmi 100x20mm A2l
45 20x 100mm £9. AL AU HI2 S5 cAH4BL AL
OR

An triangle section ABC has base width 80mm height 60mm.Determine
the moment of inertia of the section about the center of gravity of the
section and the base BC.

Bisier [Aeier ABC <l il wgions 80mm Gl 60mm €9, (ALl
A5 URLAL So¢ (A9 [AMILAL sx8caBpl 2 241812 BC 55l 5321

Calculate area (with unit) of specimen for charpy impact test having size
55 x 10x 10.

(All dimension in mm.)

55 x 10 x 10 52 4214dl Al $+Us2 ulam Hizdl dydidl @350 <l oadil
(BsH A1) 5oL I H 22 |i 69.)

Find the moment of inertia about the centrodial X-X and Y-Y axis of the
angle section 100x80x20mm.

100x80xX20mm HIUl 21E A5 <Al A0 U 67 &ca=pL AL,

A rectangular beam 60mm wide and 150mm deep is simply supported
over a span 4m.if the beam is subjected to a uniformly distributed load of
4.5kN/m,find the maximum bending stress induced in the beam.

215 dotaliz oflH, 60 HIHl uiol 244 150 HIH Gigl 4 #2241 ouniuz Aigl <ld
2594 89, orl oflu U2 4.5kN/m <l Uu[AdZld Uz atdl ¢, dl ofluui URd
HesiH o1[401 224 AL

A cantilever beam 120mm wide and 150mm deep is 1.8m long.
Determine the slope and deflection at the free end of the beam, when it
carries a point load of 20kN at its free end. Take E=200GPa.

se2lellaz oflw 120 I+l usion 214 150 HI4L GIsL 1.841 aiotl €9, o{lHel Ysd €93
&0 Vi, Emcyt 2IHL o412 d dedl Hd 98 20kN <l Yidez Al Aol 52 9.
E=200GPa @l
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Q4

Q.5

Q.5

(c)

(a)

(b)

(c)

(b)

()

(a)

(b)

(c)

A hollow square section with outer and inner dimensions of 50mm and
40mm respectively is used as a cantilever of span 1m.How much
concentrated load can be applied at the free end of cantilever, if the
maximum bending stress is not exceed 35MPa.?

215 UL Aot USEIE HE 2AARS el 6UEL BUSEIE AL HIW DhlsH SOHIH] 244
40 {4l sxui stigHizs wizdl <l dolls Tme9. sl oi[<do124 35MPa &l 44 -l
S Al Hsd 898 OllgHIRS W28l UR @lRldl (6l @R gliAl,

OR
State the assumptions made in the theory of simple bending.
ol[eZ01L 2f[12) Wi 52aUM1 2] B srRIAlL

A simply supported beam of span 4m is carrying a U.D.I of 2kN/m over
the entire span. Find the maximum slope and deflection of the beam. Take
EI =80X10° Nmm?

AUEIELA 2594 oflMeil dous) 4m €9 syl UHAU IAOUHI 2kN/m <l U.D.I el 52
89, ofludl HH &1 i [4Ad 2IHL ET =80X109 Nmm?2

Explain distribution of shearing stress over a rectangular section.

cotaliz, [Aca uR 201 224 [Adze Aol

Define torsion and torque with figure.

H3LS B 215 2Ug( U1 AL LA 530

Explain position of maximum slope and deflection in simply supported
beam and cantilever beam with neat sketch.

AlEl dd 2594 oild i 5<2l[AaR oflHHi HedH 210 1 [AAdd 2L otd d
215(d 212] UHMAl,

Find the angle of twist per meter length of a hollow shaft of 100mm
external and 60mm internal diameter, if the shear stress is not exceed
35MPa.take C=85GPa.

100mm 64l i 60mm 2AidRs Al slal azz-l w12z doils €ls Hrigsia
24, 671 90142 224 35MPa 521 944 4 €12 dl C=85GPa @l

OR
Differentiate leaf and helical spring.
&ls 24 Gellsa (301 Al dglad 24,

Explain relation btheen slope, Qeﬂection and radius of curvature.
20, [3udA 244 Qs [Biowa) 923 Hois dumal.

A solid shaft diameter of 200mm diameter has the same cross sectional
area as a hollow shaft of the same material with inside diameter of
150mm.Find the ratio of (a)Powers transmitted by both the shafts at the
same angular velocity.(b)Angles of twist in equal lengths of these shafts,
when stressed to the same intensity

200 HIH| 1L AUlas 2gzHi 150 HlHlAL icdl Al 118 dHLd AHAlL
SlAl U5z s¥2Al 67 514 (A1 [A2A12 1% AL ABLLTR AHi(a) UMl s1e(l d2L
Y2 o 2152 2Rl UALRA Ulsdail(b) Ul gzl UMl dousul (22l
UL, 65412 AH LA dlddl U2 FIR HEAME U €9,
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