Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4330602 Date: 06-12-2025
Subject Name: Mechanics of Structures

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 are permitted.
5 English version is authentic.

Marks

Q.1 (a) Define modular ratio, Bulk modulus and Possion’s ratio. 03
U1 4) HISYER AN, vdes HISYAY el UlSyeloll RUAL cAlwAIRId 03
52,

(b) Draw and explain stress- strain curve for mild steel under tension 04
also define various critical points of the curve.
(W)  dRlld €601 HISES 21d HIS dQLLd-dlQl dnis £12] Wal yHHd]. oY

daliseil ([Alcy (RIS [Gigala Ul culuALRid 52,
(¢) A RCC column 600 mm in diameter is reinforced with 8 number of 07
25 mm diameter steel bars. If permissible stress in concrete is 5

N/mm? and modular ratio is 8. calculate load carrving capacity of
(5) 600 mm | Yell RCC SIEH 25 mm AUIell 219 GlIRell 8 «id2 09

A1 Hd eilddHi w11 8. %) sl(seHi HaHldulat dIsl 5
N/mm? €14 Wl HISYER 21N 8 €1y, dl RCC Slaueil €S deet
¥ d el a181d3] 521,

OR
(¢) A steel bar 0.6 m long and 16 mm in diameter is subjected to an 07
axial tensile load of 40 kN. Compute tensile stress, strain and
elongation and final length of the bar.

(5) 0.6 Hle ditdl Aal 16 HIH] ALy bRldd] 1ol MR 40 kKN «ll 09
WY dlQlell HIRA WLlted B, dl dell UR dloldi tensile stress,
strain, elongation (GGl Hi Adl duR]) WA WRe{l »i[dH

Q.2 (a) Define Shear force, bending moment and point of contra flexure. 03

ust2 ) 2AluR sl Q50 HiNee e sle2l sAsuRe] (0dg cAlWAIRld 03
s,

(b) Differentiate determinate and indeterminate beams. 04

(1) Determinate and indeterminate ofldst) dslad qu. oY

(¢) A simply supported beam of 6 m span is subjected to central point 07
load of 50 kN along with uniformly distributed load of 12 kN/m
over entire span. Draw and calculate shear forces and bending
moments and their diagrams at critical points of the beam.

(5) 6 Hlez Wlelsl U0 3 YUIS oflH 50 kN «il A4 Y2 09
A1Sol A1 [elel & wel HHA IALOIHL 12 kN/m <l UHlet 3ld ([ddRd
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OR
Briefly explain hogging and sagging moments in beams.

o{lHH[ ST WA A B[ HINe2a 2 [EHH] AHC.

Briefly explain different types of supports with necessary sketches
in beams.

o{lHH %] U U1 [aAldY USIR1L A1t 1R U(BHH] AHox1cl.
A cantilever beam of 3m span is subjected to point load of 15 kN at
its free end and 12 kN/m u.d.l over entire span. Draw and calculate
shear forces and bending moments and also prepare the diagrams
for the beam.

3m Wleloll 3o2ldldR oIy detl §l BSLUR 15 kN «il Ulde2 dlS
el YHA Wlel UR 12 kKN/m wd.l @l 8. 20142 8§14 A QY [«59]
H1Ne2 21QLd3] 5] wal 6{lH HI2 20142 814 A Q[59] H1Ae2ef]
15[ ueL duR 52,

A cantilever beam of 2 m span and 200 mm x 350 mm rectangular
in cross- section carries point load of 15 kN at its free end. Find
maximum bending stresses induced in the beam.

2 m 2L YLl 2= 200 mm x 350 mm GHARY S1U-AsRAeAH]
ol 32ldldR o{lH dell Ysd S 15 kN ol Uldee dlS desl 53 D.
Wl VR HedH A=5a1 2 2014

Define slope and defection with necessary sketches with simply
supported and cantilever beams.

A AR HA d2ldldR ofld U1 eI BU A 2l
ue] [S52Uetel culuALd 531

Find maximum bending stress induced in the beam section having
300 mm depth. The beam is simply supported having 4.5 m span
and carries a central point load of 60 kN. Take I« = 8.2 x10% mm?®.

A5 ALEL d 25dd oflH 4.5 Hl2Re11 1011 U1 WIHRYA B 3
60 kN oll 3ocly (0ig €S desl 52 . dl 2l 300 HIH] GLsLE
grddl o4 Hi WRd HedH A5 22 21l I = 8.2 x108
mm* 4.

OR
Prove that for rectangular section maximum shear stress is 1.5
times average shear stress.

Ulld 5 ¥ dudlRY WIS Ul HedH AR U AdRey

o{luR AU 1.5 290 8.

A simply supported beam of 4 m span and 200 mm x 400 mm
rectangular in cross- section is subjected to point load of 15 kN at
its mid-point and 12 kN/m u.d.l over entire span. Compute
maximum slope and maximum deflection of the beam. Take E = 2
x10° N/mm?.

A5 A0 I YUISS 4 Hle: Wieledl 6llH F Bell 1415B¢ 200mm
x 400 mm GWARUYel 8, dell Hed-(6ig U 15 kN ol 3HA
JUOUHL 12 kKN/m u.dl il Ulge2 @l ilfded 8. dl defl uR

ALl HETH 101 el {lHetl HedH [dUdstef] dArld?] 521

A cantilever beam of 2.5m span and 200 mm x 375 mm rectangular
in cross- section carries uniformly distributed load of 20 kN/m
throughout the span and 15 kN Point load at free end. Calculate
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maximum bending stresses induced in the beam.

s Sl2(daR ofld AHA 2.5 m UM 20 kKN/mell UH LU
[AdRd 415 WAl &l BSL U 15 kKN Ulge2 dlS deel 53 8. 51d-
Asel 200 mm x 375 mm GWARYAl GlHH] URd HedH
RIS REXTIREREIERE

State and prove the perpendicular axis theorem.

GO0 248 YN SRLLe] el AL[Gdd 521,

A simply supported beam of 6 m span is subjected to central point
load of 50 kN along with uniformly distributed load of 10 kN/m
over entire span. The cross section of beam is 150 X 300 mm. The
beam is made up by the mild steel material. Find the maximum
bending stress induced in the beam.

6 Hle wlstell A0 1A AUES il 50 kN el Je2d UleSe2
dl5al A 1elel B wel YHA AL 10 kKN/m eil YHlet 2ld [AdRd
qlsa L[dst 8. 6{lHell 514 A5l 150 X 300 mm 8. 6{lH HIES
%eilc% GIRL Helldd) 8 dl wL oilHHi WRd HedHd A5 A
G

Compute the moment of inertia about XX and YY axis for the “T”
beam section given in figure 1. Both XX and YY axis are passing
through its centroid.
WLS[d 1 Hi H0E “T” o{l4 Hie XX M YY 48t [dQlefl moment
of inertia vil ABIAT] 5. XX el YY ol 8l dell Ae2losHiell
AR U B,

OR
Derive the formula to calculate the moment of inertia for solid
rectangular section about its bottom of the section.

U S o155 GOAIRY WISV HIZ dell ALSAE sl d[0 2] HINe2

1§ el (AU oil AQIAT] sdL Hlee] YA cdirdl.
Prove that for Circular solid section maximum shear stress is 1.33
times averageshear stress.

Compute the moment of inertia about XX and YY axis for the “I”
beam section given in figure 2. Both XX and YY axis are passing
through its centroid.

ULS[d 2 HiwWEL 77 oflH UL XX M YY 4 &l HlHe2 1S
et (211 «{l ABIAT] 5L XX Wl YY 6ial 448l dell As2leysHiell
UAR ALY B,

Differentiate between perfect, redundant and deficient truss.

YLl redundant W WIHYSA 24 4] dsldd 5.

A hollow circular section 3 m long 150 mm external diameter and
10 mm thickness is hinged at both ends. Calculate Euler’s buckling
load. Consider E=2x10° N/mm?.

U s eldl AlnLsIR 21158 3 Hlez divdl 150 HIH] wilgl U1y Aa
10 H1H] ns1e vial BS (5525 B. YaReil wis(d] qlse{l AQld3]

52U E=2x10° N/mm? o} tllo{H] 4.
Analyze (Find forces and types of forces) the given truss as shown
in figure 3 using method of joint.

Nells w1s Boe2 «ll GUALIL s wLs(d 3 Hi Wdledl UHLLl
WG 2o (ANl (o1l A il (£2LL 11H).
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OR
Q.5 (a) Briefly Explain difference between beam and truss with necessary 03
sketch of beams and truss.
U5 () ol uel el 3] U U1 ofld Wl 2y dRedl dsldd
AleHn] dHomdl
(b) Briefly explain the column end conditions and their effective length 04
with necessary sketches.
(W) eI BYU AUA slaHef]l Bslell Rauld Wa dusil WASRS oy
odL65el A EHH L uHomAl
(¢) Find forces in all members of the given truss as shown in figure 3 07
using graphical method.

O

3

(5)  Alls54 Uegdell GUAlL 30 w1S5(d 3 Hi Wdlcdl UHILL H4NE 09
2ol MM HroRU[ @191d i wlonl 2114,
Figures
600 mm 450 mm E
s o
E | B
1=
: =
i 10 mm E
| |
i~ 450 mm
o Figure 2
Q4 (O Q.4 (C) OR

10kN 20 kN

3.0m 3.0m

Figure 3
*note:all the sides of trusses are same

Q5 (©)







Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4330602 Date: 05-12-2024
Subject Name: Mechanics of Structures
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

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.

W=

Q.1 (a) Define linear strain, lateral strain and Poisson’s ratio.

usl 1 ) A [AsIR UladRd [AS1R A UlSxet ARNAR o cluA1Sd 53 .

(b) Draw and explain stress strain diagram for tension test of mild steel bar.

(W) Uldleall A(OAlell dlel ulet Hie uld(sul #1a [dsiR «il 11qu £l
UHoxd] .

(c) The deformation in the diameter is 0.004 mm, when 32mm diameter bar
subjected to 80 KN axial load. If shear modulus is 80GPa, find Young
modulus, Bulk modulus and Poison’s ratio.

(5)  3mm CAI¥ell U0TlALUR ¢o KNell 24&{1d ¢IR dllddl U] 0.00% mm
ol 3512 Al B.%) 201U HISYEY ¢o GPa €Y dl A2l HISYAU w4
UlE5et QIR QL.

OR

(c) A 400 mm square concrete column is reinforced with 4 bars of 16mm
diameter mild steel. This composite section is subjected to axial compressive
load of 800 KN .If Young’s modulus for concrete and steel are 12.5 GPa and
200 GPa respectively then find stress developed in each material.

(5)  ¥oo mm HIUsil W5 AU WIR.ALALslesle slaHHi 1€ mm Ul AR
HIEES 2ol UL alMd it A1dd B .241dl Sl A5t UR ¢oo
KNell 2481 6112 Ysdidi w1dd]l 8.9 slesle wal HI8es w24 i 4l
HISYAY wesH U GPa ol 200 GPa €ld dl Uds U2y i
Gedddl Udlwol M.

Q.2 (a) Define shear force, bending moment and point of contra flexure.
usl? ) 2lur sl Aesleo e el Uld oMol (Glg ofl calul A ().

(b) A simply supported beam ABCD supported at A and D is 4m long. It is
subjected to two point loads 12 KN and 18 KN at point B and C at a distance
Im and 2.5m from support A respectively. Draw only SF diagram.
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A5 LIl ULEl ld 25Ad il ABCD 251 A el D U2 2596 8.dsll
U A 2slell e .Ul 141941 & [6ig B Wal C U HoisH 1RKN Hal
¢ KN il 6flog @12 oLl €14 dl, dell Hist Sdet 640 A 1AW €1R).

ABCDE is an overhang beam of 4m length resting on supports A and D,
portion DE is overhung. Portions AB=BC=CD=DE=1m .It carries point loads
of 8KN, 5KN and 3KN on points B, C and E respectively. Calculate S.F. and
B.M values and draw SFD and BMD for the beam. Also find point of contra
flexure if any.

ABCDE 35 ¥4|.aio{]l 6{lH 251 A ¥ DUR 254136 & DE 2§ d§ 35l
#19l 8.%51i 19l AB=BC=CD=DE= 9H|.4W1 421d 8.d B C W4l E [0ig
U ¥eisH ¢ KNUKN 3l 3KN oii (6ig 1R deol 52 8. w41 o]y HIe
Sda1o401 WA oHsty il of] 2ARIAT] 531 Astl AU £121.%) UldstHst (Gig,

€l dl d ULl 2yl
OR

What do you understand from the term point of contra flexure? Explain it.

U(deial [0ig (ARl dMI] 9 AHI% & A [Adld iR uHdl.

Draw only BM diagram for above Q: 2 (b) .

GUeil UL R (W) HI2 M3t eiHel Yo w1Qu €13,

ABCD is an overhang beam of 4m length resting on supports A and C, portion
CD is overhung by 1m length carries 4KN/m U.D.L. while Portions AC
carries 20KN/m U.D.L. It also carries a point load of 4KN at B, 1m from
point A on its right. Calculate S.F. and B.M values and draw SFD and BMD
for the beam. Also find point of contra flexure if any.

ABCD 35 ¥Hl.d{ud] N5 ds Bsdl o{ld 8.d 251 A ¥al € UR 254114
8.cD 1Hl.dit] @191 8.9 ¥ KN/mell dH[ddRd IR deet 53 8.%UI1R AC
U2 R0KN/m oll qH[ddRd ¢1R 413 8.6{14 U2 A ol UGl d§ 1m R
[Gig B GUR ¥ KN ol (6ig®12 Ul @13l 8.1 ofly HI2 SdeAninl ua
oAHyQl of] ARIAZ] 53] Aeil 1AW €12, %) UldeiMet (Glg S1U dl d uwl
2Ll

State equation of bending with usual notations and write down two
assumptions made in the theory of bending.

UdcHlel ASiL ) ALE) ot Yo quil el inel eflud] Ui+l HId A
yde 12011 0 quil

Find moment of inertia at the base of an angle section of size 100mm x 80mm
x 20mm keeping longer leg vertical.

A $ 100mm x ¢omm x omm WAE A5t o] @iod] @12l Ged AW deil
HAe2 A0)s SaAL0uL 20,

A simply supported beam has span 4m and 250mm x 400mm cross section.
It carries an UDL of 20 KN/m on entire span. Find maximum bending stress
and stress on layer 80 mm from neutral axis. Draw stress distribution diagram.

A s wHLaLLOEA] ALEL Tld 25Ad GilHel]l 241S8¢ U0 mm x Y00 mm .
dell »HA A0l GUR 0 KN/m <l dHlddRd ®IR @l 8.dl ofly Ui
2/4

0¥

07

09

03
03
04
0¥
07

09

03

03

04

0¥

07

09



Q3
usgl. 3

Q.4

Ud. Y

Q4

V.Y

(2)
()
(b)
(“)
(©)

(%)

(a)

)

(b)

(“)

(©)

(%)

(2)

()

(b)

HSdH elHel Uldo el deel dR &l ¢o mm wd3 etHel Ulduio 211l

AU defl etHel Ulduo [ddel 1415(d sl eR1.
OR

Define moment of resistance and modulus of section.

Y2 w16 22U WA HISYAY WS ASAst ol culuyl W)

State and explain parallel axis theorem for moment of inertia.

Ao 3]s AL HIS AHIdR 38l WY G W) wfe) HHesd) .

A ¢ T’ section beam having flange 250mm x 30mm and web 40mm x 280mm

subjected to shear force of 20KN. Draw shear stress diagram. If depth of

neutral axis from bottom is 202.17mm and I=1.81 X 10® mm?*

WS T A52AA 5 BUeAl §8% Wl A6iell HIY 3eisH U0 mm x 30 mm
A ¥o mm x 2¢0 mm B dell U2 20 KNeil Sciot ®IR @13l B.9%) clarel 8
ol GISIE d(1A2f] 202.99 mm WA I =19.¢9 x 10¢ mm¥ €1 d] st (AW
NEIGEARN

Define moment of inertia and radius of gyration with usual notations with
their units.

H1Ae2 w15 oAUl el ISTUH 31§ dL1ALUet A UclcdHlod ASiL 24 418
U uALEd 53 detl W1sH) wRLLd) |

A cantilever beam of 3m long having 20KN point load at its free end. If
rectangular beam section is of 200mm x 300mm and E = 200GPa, then find
maximum slope and deflection.

A5 3 YL 1EA] Lt 1Rl 6{lH oti Y5 BSLUR R0 KN «il [6ig ¢IR €13
& 2] GuA1RY 014 «li HIU 00 mm x 300 mm el E = 200 GPa &1 d
HSdH L0 A [duded 4.

A 4m long pipe having one end fixed and other end hinged is used as a
column. It has outer diameter 40mm and thickness 10mm. For pipe material
E =2 X 10° N/mm? and f. = 320 N/mm?.Find Buckling load by Euler formula
and also Crippling load by Renkine formula. Take Rankine constant o
=1/7500

W5 Wl diod) ULsu 5 Boil w5 BS) wleier wal oflos) B3) (&% €U da
sldy di5 GUALL 534 B.dell KielRel]l LY ¥o mm Wl 1S 0 mm
8.9 UlsSUsti H2lZ1Ud ol E=R x 104 ¥{al ;=30 N/mm* €Y dl Ydrsil
YAell wselol 6112 wel eisieteli YLl sluelol 6112 Ul 0e). 1516501
WYU|S 0= 1 /9Uoo ).

OR

Find Ixx and Find Ixx and Iyy of a hollow rectangle having external
dimensions 300 x 500 mm and internal dimensions 200 x 400 mm.

A5 UGl o ARY 5 Botl 6llel Ha MidRS HIY WeisH 300 mm x Yoo
mm Wl 200 x ¥00 mm €14 dl deil Ixx Wal Tyy Al

State the formula for crippling load for different end conditions.
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Q.5
uslu

Q.5
TR

=

WAL

(W) 5ldYsil BsIefl el el 2l Hie SIUETdL IR «li YAl walldl.

(c) A cantilever beam of 4m long having 27KN point load at its free end. It also
carries an UDL of 9 KN/m on its full span. If rectangular beam section is of
200mm x 300mm and E = 200GPa, then find maximum slope and deflection.

(5) W5 ¥ Hl.ulSeA] o1t QL o{lH «li Ysd BASL U 29 KN «ll [6ig IR €19
8. dgUid dell UHA A0 UR ¢ KN/m <l dH[AddRd dR 41l 8.2
GoiARY 0flH «ti HIU 00 mm x 300 mm el E= 200 GPa &4 dl oflH
HI2 HEdH 2lul el (e 21t

(a) Differentiate between perfect and imperfect frame.

) Ayl ue YRl FH qell dslad () .

(b) A cantilever beam of 3m long having UDL 60KN/m over its entire span. If
rectangular beam section is of 200mm x 450mm and E = 160GPa, then find
maximum slope and deflection on beam.

) As 3 YlLdu|Sei CISEIRAN ofld el qHA AL GUR €0 KN/m <l
UH[AARA @R @ldl B.%) Gy 6flH eli HIY 00 mm x ¥Uo mm el
E =150 GPa €l dl 6{lH U Gelst el HdH @l e (et 21t

(¢) Find forces in all the members of a truss by method of joint as shown in Figure
No. 1.

(5)  AIsld 1.3 Hi e[Rld Jo] oll dHIH AroRHU Gedtddl 640l X\Ee2 il
el M.
OR

(a) Differentiate between truss and beam.

1) U] A4 o{lH dQef) dsldd 21U .

(b) What do you understand from ‘principle of superposition’ for bars of varying
cross sections? Explain it in detail.

(o) eflsls A1SAE Ylddl AUTIAL HIZ “wlsil URLRIURLY «li [Ritdid (dQl
dHI1Z] Q) AU B 2 A (Adld dIR Ul

(¢) Find forces in all members of a truss as shown in figure no.2 by method of
joint.

(5)  WIsld .2 Hi elRld o] oli dHid QM| Gedddl Woll %12 o]
Adeil Ml

I m 40kN 40kN
A l 3m
c ) J. D
C
A
lﬂl{]\; I 3m E 3m T B

FIGURE NO:1 Q-5 (C)

FIGURE NO:2 OR Q-5(C)
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Seat No.:

Subject Code: 4330602

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Name: Mechanics Of Structures

Time: 02:30 PM TO 05:00 PM

Date: 16-01-2024

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.
Marks
Q.1 | (a) | Define stress, Modulus of elasticity and also state Hooke’s law. 03
Yal1 | V) | YQela e RRRausdt{use(l catvall AUl ot gsetl (et ugl 03
ogRlLcll.
(b) | A steel bar 1000mm long and 20mm in diameter is subjected to an axial tensile | 04
force of 120 kN. Find stress, strain, elongation of the bar and final length of the
bar. Take E=2x10° N/mm?
() | A5 1000mm GG, 20 mm ddousik calld uRlddl et woflaw uz | o
120kN cll@lell Al B, Al Geatddl yAua, [AstR cetsHt ddl atil
wa dolauoll 2ilAn dows Al E=2x10° N/mm?
(¢) | A Square RCC column of 450 x 450mm size is reinforced with 4 nos of 20mm 07
diameter bars at each corner. An axial compressive load of 1500kN is applied on
this column. Find out stress in developed in steel and concrete.Consider modular
ratio (Es /Ec) = 9.
(8) | 450mm HLUoll 25 ARY celel £35 VR UR 20mm Rlldell 4 ool il | 09
oMl AAct B. 2 Sqofle Asatet UR 1500kN ol uella eloim cdl
. B Asyet 2NN (Es/Ec) = 9 QA l ¥let ual slsleHi Geedl
ylAoing] yeu e,
OR
(¢) | A steel bar 20mm diameter is 5m long and fixed at both ends. If increase in 07
temperature is S0°C.Find thermal stress in following two cases
(1) If ends not yield.
(2) If ends yield by 2mm. Take a=12x10"%/°C , E=2x10°N/mm’




(5) [ As AAA 5m Al UA 20mm A B. Aotl “ad Bstell 251 WA AYRL | 09 .
AQ s dluridl wsSAA 8. %l Aot 50°Cal atll Rt ol
clunlet YAua ol Aol Bra w2 Al
(1).851 Walell ol Q&
(2).851 2mm WA, a=12x10°/°C , E=2x10°N/mm? Al.
Q.2 | (a) | Explain determinate beam with examples. 03
a2 | () | Sledllae oflu Getgal wd uManal. 03
(b) | Explain Sagging moment and Hogging moment. 04
(o) | Qo[13A v slolol WA uH Al 0¥
(¢) | Draw shear force and bending moment diagram for the beam shown in Figure-1 07
(5) | s@-1 1l calaet ol W2 st sl w otHatgyRloll ugld €12 09
OR
Q.2 | (a) | Explain different types of supports with sketch. 03
ya2 [ ) | @l 2silel wisld W e, 03
(b) | Draw sketch of shear force diagram & bending moment diagram for cantilever | 04
beam with a point load at free end.
(o) [ 3dcllar ofluotl Y5t Bst wR [gar cdldl 8l AR sot v Aal | 0¥
otHoiyQlell 2sA €1
(¢) | Draw shear force and bending moment diagram for the beam shown in Figure-2 07
(5) | wsfd-2 1l eafdet ol M2 scdet ol wal otiotgyRloll sl €L 09
Q.3 | (a) | State assumptions made in theory of pure bending. 03
ust3 | () | dslol dladledl trguad @l 03
(b) | A cantilever of length 3 m is carrying a point load of 25 KN at the free end. If and | 04
EI=21 X 10> N.mm?, find the maximum slope and deflection of the beam.
(o) | 3m cliodt 3lellar olHall Ysc Bl UR 25kNall (elgeu? cotdl la R | oY
olumi Gedclell Mot Bl Aol HeTiH [Auest L. El=21x10" N.mm?.
(¢) | A beam of width 200 mm & depth 400 mm is simply supported over 8 m span, 07
loaded with a point load of 200kN at centre and UDL of 10 kN/m over entire span.
Find out maximum bending stress & draw stress diagram.
(5) | As 8 m cioll UERA 25Ac olHoll AUSBES] HIU 200 mm x 400 mm | 09
B, oMol HeaHi 200kN oll [galz Axo HHIL AuleS UR 10kN/m oll
UDL cd B, A ol Geatdd HertH oot YlAua A Aal oot
YAuA [QcRel ol UAU €3
OR
Q.3 | (a) | A Beam having cross section of 300 x 450mm is subjects to shear force 100kN. | 03
Find out maximum shear stress for beam. E=2x10° N/mm’
UsL3 | () | 300x450mm USBE HRAccAl A5 1 UR 100kNe] sclot oln cdtd 82t ol | 03
ofluul Geetad MetiH sclot sl L. E=2x10° N/mm?
(b) | Draw shear stress distribution diagrams for (i) Rectangular section, (ii) Circular | 04
section (ii1) T — section (iv) [ - section.
(o) | 1. dotlR USBE 2. ddn ULSBE 3. 8l - USAE ¥. WE-2USBE HE | 0¥




sdotel@ QL o{l wugldad €.

(¢) | T-section of beam shown in Figure-3 is subjected to shear force of 100kN.Find out | 07
maximum shear stress and plot the shear stress distribution diagram indicating all
important values for beam.

(5) | 2Us[-3 o e2Ac T-section o4 UR 100KN of Sclel el Al & L | 09
ol Geatelq Mottt sclet s A ca yet ealadl sdstaa (A
ofl wisla L

Q.4 | (a) | Explain Perfect, Deficient and Redundant truss. 03
ysL4 | () | uRdse , SBRE el Asesee g aHosdl. 03

(b) | A beam of width 150 mm & depth 450 mm is simply supported over 5.3 m span, 04
loaded with a point load of 100kN at centre. Find out maximum deflection for
beam. E=2x10° N/mm’.

(@) | A5 5.3m clioll WA 2sAct ollHotl USBE] HU 150 mm x 450 mm | O¥
D, ollHoll Hraumi 100kN ol BlgaiR codtdl dat dl ol Geetad HetiM
(Quctet K. E=2x10° N/mm?

(c) | A truss of 8m span is loaded as shown in figure-4.Find the forces in the members | 07
of the truss by method of joint.

(5) | wlisll-4 W colQct 8m okl gitall At % oA HE Geudt Acl wllef | 09
e dittoll Actell A,

OR
Q.4 | (a) | Distinguish between beam and truss. 03
us4 | (1) | ol U g d2Aall dsleled qHesal 03

(b) | Define slope and deflection and Draw the sketch of maximum slope and maximum | 04
deflection for simply supported beam loaded with central point load.

() |3l ot [Quclololl cavall Wl dal Heal lgaz dnidl 8 dal| oY
AQAQ 25Act old MR HetiH 3l A HettH [Qudst sl -l
galal.

(c) | A truss of Sm span is loaded as shown in figure-5.Find the forces in the members | 07
of the truss by graphical method.

(5) | Asll5 Hi ealdet 5m Glloll gt st o Roi HE Gunt Ucl Wl | 09
yet ALSlset (uAwm) Acll e,

Q.5 | (a) | State assumptions made in Euler’s formula.. 03
U5 | (W) | YeRetl Yoroll tRQuAl dul. 03

(b) | Explain parallel axis theorem. 04

(o) | AHicR Bet yHA Al 0¥

(¢) | Find out Moment of Inertia about XX and YY axis for the T-section shown in | 07
figure-3

%) | A3 Wl eallAet T- Asdot MIZ XX Aol YY el UUA  %ScCAyRl| 09
el

OR
Q.5 | (a) | Difference between Strut and Column. 03
ysLs | () 222 ual sl dell dstdd cul. 03
Explain column end conditions and effective length with sketch. 04

(b)




(«)

Sl Aos BoSlatololl ual USRS dolle wigld 121 wuendl

oY% -

(©)

A hollow cast iron column of external diameter 250mm and internal diameter
200mm is 8m long with one end fixed and other end is hinged. Find the safe load
by using Rankine’s formula.Take Factor of safety = 5 ,0c=550N/mm’ and a =

1/1600.

07

As Well ddnsiz 52 el SldH Boll WEL Al 250 mm ol RS
A 200 mm daUl dolles 8m B. Al e ol As BN (s wal ollogl BS
PostoRRet B. wlEolotl YAl GUALL 53l ACUHA @R A,

Factor of safety=5 ,0c=550N/mm2 el a = 1/1600 .

039

6m

Figure 1
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Figure 2
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Q.1 (a)
(b)
(c)
(c)
Q.2 (a)
(b)
(c)
Q.2 (a)

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.

Define Modular ratio and poisson’s ratio. Write maximum possible value
of poisson’s ratio.

HLgAAR 2L el WSHIS AL 2LELLAR 4102 A, 521 UL AL 2Rl HesdH,
a5 [54d vl

Define composite section and derive equation of composite section.

2245, (A1, AL 520 24 U5 [ARU0L Yot HaAl,

A steel bar 150mmx50mmx50mm is subjected to axial compressive force
of 400KN.Ifu=0.3,E=2x10°N/mm? Find change in dimensions of the bar.
150mmx50mmx50mm <l 22ld<l 215 4041 U2 400KN 1#il4 eloioio @l
9. o E=2x105 N/mm2 i< Wied 92 0.3 14 dl lien uRueivg adl
52512 lIHL.

OR

A steel rod of 1.4m length and 20mm diameter hangs vertically and it has
a collar securely attached at lower end. Find the maximum instantaneous
stress, induced when a weight of 230N falls on the collar from a clear
height of 138mm.Also find strain energy stored and modulus of resilience.
1.4m doll) A4 20mm A4l 221l A0l Gle{l Zld @25 9 21 d<l <{laal
898 Y2Aad <d 5192 o114 69, 138mm <l wup Gl™1Sel 5192 U2 230N < Aoy
U3 A2 dlda(fs ulasta 2igl, (@412 510 alsd sid Rafazamsdidal Higdy ue
ML,

Define point of contra flexure with figure.

215 112 Ulddu [6lg 4 ArvAailid s,

Define Shear force & bending moment with unit.
VI5H UL S oL0L el AHA HEL A ALALPA 521,

A simply supported beam 6m long is carrying a u.d.l of SkN/m over a
length of 3m from the right end.Draw shear force and bending moment
diagram for following figure. And locate point of contra flexure wherever
require.

6m aioll »is AIZl <ld 2534 ofld smpn 93l 3m Ll dotd ¥z 5kN/m il
AH[AAZlA U2 Aol 5299, AL 6{lH HIZ 5ol 6401 DAl AHALE DU 2121,

OR
Describe types of load with figure.
IR Al UslR ML%G‘L Al AuAl.
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Q.3

Q.3

Q4

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(c)

(a)

Hlustrate statically in-determinate beam with one example.
22256l He-lzavldz oflH 25(d USld 2is Gelsbl U1A AHMAl,
A beam ABCD,4m long is overhanging by 1m and carries load shown in

fig.Draw shear force and bending moment diagram for following figure.
And locate point of contra flexure wherever require.
{12 2uue iglA Hi eglei UHIBL 6{lH HIZ SAed 6101 D AHAL 2UAM 2R,

&’ B le >

Fe P Vn Y oin" Ve ¥ o Vongmn N
&= -—-5"\\‘5_“"" —

L— 2T _--————-DT

A rectangle beam 60mm wide and 150mm deep in simply supported
beam over a span  of 6m .If the beam is subjected to central point load
of 12kN,find maximum bending stress induced in the beam section.

15 dotliz ol 60 HIHl weionl 244 150 HIHL GlsL 1201 211l oilHHE 6m <AL
ALAUHL 0L 6ilH 12KN AL 5egld [6ig, diged 2UE4 ia, dl oflH [AeaHl WRkd
UK AHA Uldot Al

A cantilever beam having cross section 120mmx120mm is 3m long. What
UDL should be carry to produce a deflection of 6mm at free end? Also
find slope.

25 5<21[Qaz o{lH <l cotls) 3m 2t 20892 HIW 120mmx120mm 9. 671 Hsd,
98 [A4e 6mm aUd G dLoflHAL 2vL oL Guz s2al A [Addld M1z Qo]
USIATHEAH, G101 URL AL

A T section beam having 200x50mm flange and web dimension is

subjected to a vertical shear force of 100kN.Calculate the shear stress at
important points and draw shear stress distribution diagram.

wls 2l 18950l oflH <l 585y 2 G0t AL HIY 200x50mm . o7l del U2
1OOKN Ul Setel GUR ALALAL 1A Al 2L 6{lH {12 1oLl (g2 UR 5 Uldotn
g4 5 uldoto udm iz,

OR
A beam of triangular cross section having base width of 100mm and height
of 150mm is subjected to a shear force of 13.5kN.Find the value of
maximum shear stress and sketch the shear stress distribution along the
depth of beam.
100mm <l uptidl usls 14 150mm <l Gl 4uddl Bistaisie s
AsUeAell 614 13.5kN | 20142 514 205l €9, HesH 2142 22 1t UM 244
ofludl Glats «1a eiluz w24 [RR204944 252 53,
A wooden beam 140mm wide and 240mm deep has a span of
4m.Determine the load that can be placed at its centre to cause the beam a
deflection of 10mm.Take E as 6GPa.
sl ollH 140 HlHl wsion 214 240 I3l Gigimi 4 HlslAloual sia &9, oflud
10 Il (A2 5120 oted d HIZ dell 5ol Y51 251 ddl SR sl 521 E
=6GPa ql.
An I section having web 400x12mm flanges 300x20mm is used as a
simply supported beam to carry u.d.l of 140kN/m over entire span of
5.0m.Draw shear stress distribution diagram for beam.Take Ix=6x10%
mm*.
25 HIEL dd 2544 5.0m dotldel oflHeAl 21269¢ [-218898 Hi 4ot 400x12mm
2 5@y 300x20mm &9, 641 d<ll U2 140kN/m <l AH[AdZld HIZ ddLdl €ix
Al 211 6{lH HI2 2101 (G521 Uz Sd Uldoin 2E] sdq Ulaotn sid v cizl,
Distinguish between beam and truss.
Y1251 2 52| 4221 dglad 2Ll
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Q4

Q.5

(b)

(c)

(a)

(b)

(c)

(a)

(b)

A cantilever beam of 1.75m span is subjected to an UDL of 75kN/m over
entire span and a point load of 50kN at free end.Find slope and deflection
at free end.Take I=6x10%mm?. (04)

ts 5e2ll@qz oflu <l dots 1.75m %9, zil oil4 4z 75kN/m <Al dufAdld ez

e H5d £941 Uz 50kN Bt?, MU A1l 69, oMl H5d 931 GU @?,Q{C{d &%ﬁ%&td
Al 1= 6x108mm?2 dl.

Find out forces in each member for the truss as shown in figure by method
of joint.
w5 Hi 2aldd 5L AL 64815y H01ZL HIZ Geledd Al 6101 AiHLAl Daz] 2iH,

I,,AP

1)/ S

Define truss, frame and beam.

o] B 5,54 i W23l

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.

sezldlaz ollw 120 Il wslonl v 150 1l GLl 1841 ot 89, silu-l Hsd &9
2101 wi [E{Q{C'H AEL o412 d dedl H5d €93 20kN <l ul-2 dls C{L.<'|. 52 9.
E=200GPa dl

Find out forces in each member for the truss as shown in figure by method
of joint.

15[ Hi 219G 53] AL =15y H¥oA2L HIZ Geleet 2l 610U Uik Zldzil sliHl.

100 kd

E

1oo kn

B

Define crippling load and write equation of crippling load for Euler’s
formula.
sludilol euiz A1l 530 21 4@z41 Y Hie sludlol eliz ez uHlse quil,

A hollow alloy tube 4m long with external and internal diameter s of 40mm
and 25mm respectively was found to extend 4.8mm under a tensile load of
60kN.Find the buckling load for the tube with both ends pinned. Also find
the safe load on the tube, taking a F.O.S as 5.

4 44| aljofl Glal #1240 60KN L 2-U15d dls G601 4.8 HlHl 4Hl dotlauui
21 el oyl 2145 40 HIHl 2 25 Hlall-dl odlel 21 2iARs AU D, 6i B2
(M 534 23sl Hie Oiés[\'lal dls WHl. F.0.S 5 494 240 UR UG IHA HIR YR T
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Q.5

(c)

(a)

(b)

(c)

Find moment of inertia of an ISA 90x90x6mm. 07
21014 A5 ISA 90x90x6mm HI2 65 $cA=L. 2L,

OR
Differentiate between Strut and column.. 03
222 Vi SIH qY AL dSl9d 52U
Find the Euler’s crippling load for a hollow cylindrical steel column of 04

38mm external diameter and 2.5mm thick.Take length of the column as
2.3m and hinged at its both ends.Take E=205GPa.Also calculate

crippling load by Rankine’s formula using constants as 335MPa and
1/7500.

38mm Ollel A1 24 2. 5Smm 3L Slal [Aldl-gsa 22ld siaun Hi2 aee-dl sldla
Alg AAL sie¥-il dot152.3mAdls €l vid d-L o<l 951 4R [3<0ns 531, E=205GPa
Al 25l 5lvAel Bid 2105 AL 335MPa i 1/7500 Gualial 53l [5fteiol ais-l
AR uBL 52,

A rectangular has width 400mm and depth 800mm.There are two holes 07
each of 200mm diameter on y-y axis, one at 200mm and other at 600mm
depth from top edge of rectangle. Calculate M.I on x-x and y-y axis.

ts o112 2USE | UGIoUS 400mm i< Gls1 800mm 9. AstleA-il y-y »ia
U2 200mm Al £25 6L Aq0siz [9g1 Astdl Guel el 200mm i
600mm <l GIsLS 5L Al 9, Astled «{l. x-x Bi y-y st 4z M.I [l o115,



