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Unit I | SIMPLE STRESSES AND STRAINS

1. INTRODUCTION TO STRESSES AND STRAINS : Definitions of Force, Moment of force -
Types of forces on structural members Mechanical properties of materials —Rigidity, Elasticity,
Plasticity, Compressibility, Hardness, Toughness, Stiffness, Brittleness, Ductility, Malleability,
Creep, Fatigue, Tenacity, Durability- Definitions of stress and strain-Types of stresses, Tensile,
Compressive and Shear stresses- Types of strains-Tensile, Compressive and Shear strains-Elongation
and Contraction- Longitudinal and Lateral strains—Poisson’s Ratio-Volumetric Strain-Simple
problems in computation of stress, strain, Poisson’s ratio. Hooke’s law- Elastic Constants Definitions
of: Young’s Modulus of Elasticity—Shear modulus(or)Modulus of Rigidity-Bulk Modulus —
Relationship between elastic constants (Derivations not necessary)-Simple problems.

Unit II | SHEAR FORCE AND BENDING MOMENT IN BEAMS

2.1 TYPES OF BEAMS AND LOADS

Definition of a beam—Support conditions and diagrammatic representation — Types of
supports-Types of beams based on support conditions— Diagrammatic representation of
beams—Static equilibrium equations— Determinate and indeterminate beams- Load-Axial
Loads-Transverse Loads- Types of loads(Concentrated, uniformly distributed and varying
loads)- Diagrammatic representation of beams with different loads.

2.2 SHEAR FORCE AND BENDING MOMENT

Definition of Shear force and Bending Moment—Conventional signs used for S.F. and B.M
- SFD &BMD - S.F and B.M of Cantilever beam with endpoint load/UDL for entire span
& simply supported beams with central point load/ UDL for entire span and draw
SFD&BMD. Numerical problems on SF& BM for cantilever beams (Maximum Three
concentrated loads/UDL for entire span / Combination of Maximum Three-point loads
with UDL for entire span /UDL for the half-length from fixed end only/. For simply
supported beams (Central point load/Single eccentric point load / Two equal point loads at
one-third points /UDL for entire span/Combination of central point load and UDL
throughout the beam only).

Unit 11T | GEOMETRICAL PROPERTIES OF SECTIONS

3.1 CENTROID Geometrical properties—Definitions and examples of Symmetrical, Anti
Symmetrical, Asymmetrical shapes - Definitions of center of gravity and centroid —
Centroid of Symmetrical shapes (square, rectangular, circular,) Numerical problems
determination of centroids of T Section and I Sections only.

3.2 MOMENT OF INERTIA Definitions of: Inertia, Moment of Inertia, Polar moment of
inertia, Radius of gyration, Section Modulus, Polar modulus-Parallel and perpendicular
axes theorems (statement only) - Numerical problems on M.I about centroidal axis, Section
modulus, Radius of gyration of (solid/hollow) square, (solid/hollow) rectangular
and(solid/hollow) circular sections (Derivation not required)—

Numerical problems on M.I about centroidal axis of T Section and I Sections only.

Unit IV | STRESSES IN BEAMS

STRESSES IN BEAMS DUE TO BENDING Types of Bending stresses—Neutral axis—
Theory of simple bending— Assumptions—Moment of resistance — Flexure/bending equation|
M /1= E /R = o/y (Derivation not required)— Bending stress distribution —Curvature of
beam—Position of N.A and centroidal axis—Stiffness equation—Flexural rigidity—




Strength equation—Significance of Section modulus—Numerical Problem on simply|
supported beam with symmetrical loads only.

UnitV | PIN JOINTED FRAMES

ANALYSIS BY ANALYTICAL METHOD(METHODOFJOINTS) Definitions of: Frame /
Truss, Pin Joint, Nodes, Rafters, Ties, Struts, Slings- Determinate and indeterminate frames—
Classification of frames-Perfect and imperfect frames—Deficient/Instable and redundant
frames-Resolutions of force-Designation of forces-Nature of force in the frame-
Identification of member with zero force in a determinate truss- Methods of analysis-
Analytical methods-Method of Joints and Method of Sections (Description only) - Problems
on Analysis of cantilever (with not more than eight members) with vertical nodal loads by
method of joints only ) and simply supported perfect frames(with not more than ten|
members) with vertical nodal loads (Symmetrical frame only) by method of joints only.

TOTAL HOURS
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QUESTIONS
@ Gurmaer seoiw [Load] 8 fewspgl, sew [Load] ggsLiu@w Cung <ysear ose
UG AUSHDGS BBLOLLD SnaiT eTaiuTn) e psSsLLIGSDSI?

(@) adewpLiygsarenio [Rigidity] (b) Qp@efssaemw [Elasticity]
(C) &Ll YenenTLiLssaenLo (d) welayLiunmis [Brittleness]
[Plasticity]

Ans: B) 0psps0ssaewwo [Elasticity]

R Ourmaiar Spisa g o arsearapse [Indentation] ea@iliyssrer Qgned 6157
(a) sy ewgsaren [Hardness] (b) @miss aualewio [Tenacity]

(€) 518 sarew [Malleability] (d) suemarpsiflsa [Creep]

Ans: A) syarsseieno [Hardness]

TBS aums smsay [Stress] Qurmener @) s aflwssaiar alamareauns o HaTSng?
() @mis® aflews sewsay [Compressive (b) @upaflevs sewsay [Tensile stress]
stress]

() Qau® sevsay [Shear stress] (d) wmis©s sesey [Torsional stress]
Ans: B) Quaiames sewsay [Tensile stress]

@ dy [Strain] earug ereupplar a9swns e gunESLILRSDS?

() sor wIPPSEHGL Ssad parsBpG (D) swsalpeLs [Stress] wjse farg@pELd
[Change in length to original length]

() adewad@Ld LgLiLieralD @Ld (d) afewss@Ld Qsrarararaln@Ld

Ans: A) geor wippg@neLh g5 parsHnew [Change in length to original length]

OBRLHFR ugd LD @er, LEsuTL B HALIDGL Bereur B DAL G parer dNPFLD eTaricuT)

2D PSSLILGSDSI?
(@) wm @ewrsd [Young's Modulus] (b) Qau®g Gewsd [Shear Modulus]
(€) u@L @ewsd [Bulk Modulus] (d) urvisnanar (Poisson) a94s [Poisson's Ratio]

Ans: D) unuisnefer (Poisson) o995 [Poisson's Ratio]

R 610G s16L9 @Qupalewsuiar G o ararg. Bareur Hg Gy 0.001 oysays, Lmuigresier
(Poisson) a99s5 0.3 @ysaib @@rsTe, LssSTL B ST aTey 6TeTeT?

(a) 0.003 (b) 0.0003

(c) 0.0006 (d) 0.001

Ans: B) 0.0003

QBPLHER cugbIpGar, sevsey [Stress] Crrywrs @ALD@ [Strain] al%s gwioreag eam
Fmitd o9 6157

(a) Py L afar af% [Newton's Law] (b) awos8ar 098 [HoOKe's Law]

(¢) umiisrefier a9 [Poisson's Law] (d) umevsaler a9 [Pascal's Law]

Ans: B) an9ssar a% [Hooke's Law]

OB LHFF ugd LD GeT @) (hEGLD Samsa-B L cueareueguller Fruicy L9656 (e GTeUD D) 6iT
Tsars GPSEnG?

(@) umisnefer (Poisson) al&sLb (b) alewpriygsa@enio Geamrss [Modulus of
[Poisson's Ratio] Rigidity]
(€) u@L @ewsd [Bulk Modulus] (d) QpPLHe GewasGer (wm Gawss) [Young's

Modulus of Elasticity]
Ans: D) 0p81ps8 ganss@ar (um geawss) [Young's Modulus of Elasticity]
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Qa8 GewssHnE [Shear modulus] o arer wp@pr@E Guws 618?

(@) umw @emrsd [Bulk Modulus] (b) eewpLiygsarenin @emrss [Modulus of Rigidity]
(c) wm @ewsd [Young's Modulus] (d) urusnanar (Poisson) a99s.5 [Poisson's Ratio]
Ans: B) aleopriygsarenn @ewss [Modulus of Rigidity]

v @ewss [Bulk modulus] eraruig e Gummelar eigemer a1 is@Ld Hmesier oeral®
G0

(a) Qe @ fewsay [Shear (b) u@oer wappd [Volumetric change]
deformation]

() @ualews sewasey [Tensile stress] (d) @Qus@ aflews samaay [COmpressive stress]
Ans: B) umwer wippws [Volumetric change]

Bar#s® wiPlallser E, G, wpmpis K 6@ @ Guuwner o peaydswain® [Relationship]
LI GET6U (h U TP DI T GTSGTTE LpBISLILIHB DS T

(a) E=2G(1+y) (b) E=3K(1-2p)

(c) E=9KG/(3K+G) (d) Gupsea oymearsgid [All of the above]
Ans: D) Gupseai_ <yemaerzgib [All of the above]

wpBle) @@roed BIpsT Hmsmald $TEIGL @@ OLTEalar Ly aeaiamn HPwiLGSDS?
(a) OpeYpsagsaremwo [Elasticity] (b) el KWenewrLiygseareo [Plasticity]

(€) wpeyLiLimmi [Brittleness] (d) Q3188518 serenn [TOUghness]

Ans: B) gaprl tGeeariysseaienn [Plasticity]

wpBoyDToe FSPwewred 99s5CsT Yeews o b 1y Cum Cloedellw $%HF6TTES LOADDSInL L 6 (1h
Qurmpelar DT eTaITD S PESLILIGODS?

(a) OB& oL sarewo [Ductility] (b) s5L_18 sareww [Malleability]

(€) @miss aalenio [Tenacity] (d) wpayLiunmis [Brittleness]

Ans: B) ss1._n15s sareow [Malleability]

aumarpsiflsa [Creepl wadwions apLBaspGs STIeLb:

(a) 85 94 afso [High strain rate] (b)) gewr sre sewio [LONg duration of loading]
(€) e Qe LEECaupmse [Sudden (d) #ew1o B455 [Removal of load]

application of load]

Ans: B) g s1ev mewio [Long duration of loading]

@@ 69 B Ll L med, ugseun ®g Ay [Lateral strain] wysar af L gaws ersaTTed

LIT$& @ Lb.

(a) «@sRsEL [Increase] (b) @ewpud [Decrease]

(C) @ing CGw @mss [Stay the (d) wsdla NDsA35 e Gampus [First
same] increase then decrease]

Ans: B) gapuys [Decrease]

umog Ay [Volumetric strain] erarugy Gsmerarara) wrPpsas as61Ted ou@GSSLILIGIIS?
(a) oysa Bars [Original length] (b) @ysa LgLierey [Original areal

() <y#ed Qamareraray [Original volume] (d) ger wrpms [Change in length]

Ans: C) 9o Gsmarareray [Original volume]

500 N aflews @@ sbiullar oda [AXIS] auflunes LuGTLRSSLILGSDE. HLoLueT
Gm1%& 60 ® [Cross-sectional] ugtiueray 10 mm2 erafled, sewsay [Stress] ereren?
(a) 50 N/mm2 (b) 5000 N/mm2
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(c) 5 N/mm2 (d) 500 N/mm2
Ans: A) 50 N/'mm2

s®Sa-H AL auearauc & cTBSLI LIGHSS ands&ar a% [Hooke's law] QecdaLig wimgd?

(a) el Wenewriiyll LS [The (b) Op&sa LS [The elastic region]

plastic region]

(c) wplay yaraf [The fracture point] (d) @88 sawsay yaeraf [The ultimate stress
point]

Ans: B) 059548 ug® [The elastic region]

Yareumeusteupmier @missy [Compression] alewss @ e1(hS51$STL (B 61817
(@) @@ GsLier etowL_mw @ upssa [A (b) @@ srew mevgews srEGs® [A pillar

cable pulling a weight] supporting a roof]
() @ simy B L LiL®se® [A rope (d) @@ 28856 [Beam] auewarsad [A beam being
being stretched] bent]

Ans: B) g@ grew seoreows simigse [A pillar supporting a roof]

YoDd® 2 P65, whley @t Gapil Vamearliyd fevgama [Plastically deform]
TPUBSSILD @ CLIMBaaT LeTL eTaieuTn) e psEsLILBEDS?

(@) wpeyLiunmig [Brittleness] (b) Q318818 seteon [TOUghness]

(c) sy ergsareno [Hardness] (d) Q&L sareno [Ductility]

Ans: B) 0s18518 sareown [Toughness]

GDDBS YOG Qs GeprLl LevewLiLg HangayLar [Plastic deformation] @ em
QuAmeT eTaIITR HHSLILIGB DS ?

(a) @B&epws [Ductile] (b) oo [Brittle]

(c) @=znzg [Tough] (d) ss_r3s55355 [Malleable]

Ans: B) wpu [Brittle]

Biej Gursalear [Sudden impact] &y whlawear a@isELw @@ Curmpalar HpayssTeT CFme)

e‘rg/?
(@) wolayLiunmis [Brittleness] (b) @s13818 serenio [TOughness]
(c) Gemiay [Fatigue] (d) @miss aualewio [Tenacity]

Ans: B) Qsr13518 sareow [Toughness]

@@ 1O yger pars e auflCw e aflewFwmed BL L LGS DS, ST AL L ST GH®Da
wpHmId 4FD L LSBT aNBSLD 61517

(@) sereur s 941 [Longitudinal (b) ugseaur” s $A [Lateral strain]
strain]
(¢) ums @Ay [Volumetric strain] (d) Qau”®g @Ay [Shear strain]

Ans: B) usseain ®g &7 [Lateral strain]

O BHLHER aubLIp@er, @) pallens samaay [Tensile stress] wpmwd @ualeams Gy [Tensile
strain] y@weaupPar IS gL 618?
(a) Qe ®8 Gawsy [Shear Modulus] (b)) wsi gewsw [Young's Modulus]

(€) u@L Gewsd [Bulk Modulus] (d) urvignenar (Poisson) a99s5 [Poisson's Ratio]

Ans: B) wm gewsw [Young's Modulus]

CBPLHER aumbIpGar, Qe (hg ssea [Shear stress] wpniw Geu'Gs My [Shear strain]
AweaupPar G TaITn HLPSSLILGEDS?
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(a) wm gewrs [Young's Modulus] (b) Qe ®8 Gewrss [Shear Modulus]
(€) u@L gewsd [Bulk Modulus] (d) unuisnenesr (Poisson) af@ s [Poisson's Ratio]
Ans: B) Qe (s Geawss [Shear Modulus]

o @ewsd [Bulk Modulus] eraruig Weraimd stauppler a9 gwongLb:

(@) ums smsayg@ [Volumetric (b) Qau B8 swsaige@ [Shear stress] Qe pg
stress] u@Lg @95 @ [Volumetric @R 9p@w [Shear strain]

strain]

(€) Quays smsayseLd [Normal (d) Queiys samsaseLs [Normal stress]

stress] u@wsg @A 9@ [Volumetric  gareur s @795 @ [Longitudinal strain]
strain]

Ans: A) umws swsagew [Volumetric stress] umws 87956 [Volumetric strain]

E, G, wpnis K £g Qe Cuwrear o peaydewarn® [Relationship] e1ps oysionens® el mpa

QuDLILIGS DT

(a) @@Ly ssTer [Homogeneous] (b) ®ewagsmiyarear [Anisotropic] Gummaer
wpmih Henadarifev [Isotropic]

Quirpar

(C) Qemigsas Geamssdsmiyarer (d) Gupseir_ yemarggis [All of the above]

[Orthotropic] @ wurwmer
Ans: A) anuygsier [Homogeneous] wppid Seasdsriier [Isotropic] Qurmer

2 m geraparar g 69 s Fevouller &p 1 mm -6 [Elongation] wyewr &g, s509
SyeiLails@y Crilwed Ay [Linear strain] erares?

(a) 0.005 (b) 0.0005

(c) 0.05 (d)0.5

Ans: B) 0.0005

20 mm ugsuparar @@ se1sgITL @@ WSS CQFwaLGd 500 N Qe @ aflews [Shear
force] 8@ o L L®ESLLEDDE. Qo B samaa [Shear stress] ereiren?

(@) 1.25 N/mm2 (b) 2.5 N/mm2

(c) 0.25 N/mm2 (d) 12.5 N/mm2

Ans: A) 1.25 N/mm2

R 2 Cowrss 519 @@ Qmis@ aflens [Compressive force] war@gsLiu@y Gurg 0.2 mm
&wm &S g [Contracts]. wsar oyee Bars 400 MM aafled, @Qmis@s Ay [Compressive
strain] eresreu?

(a) 0.0005 (b) 0.005

(c) 0.002 (d) 0.0002

Ans: A) 0.0005

@ yarafleowl: upp @ Quirmeaard swpppd Ceuiuy @@ aleos aTalaTn H®LPSSLILIGEDS?
(a) salss aflews [Concentrated force] (b) wraiewner afens [Distributed force]

(c) adewsufesr HwLijeoo [Moment of (d) senflLiny afens [Resultant force]

force]

Ans: C) adensuier SmLiyyeno [Moment of force]

R LTLIL] eVevd) hardPler L85 Frngs Lgaiud(ms @G allenFulleT auens 6Taleummn]
DSOS DS

(a) yerefd mewio [Point load] (b) ®@Liyen o [Moment]

(c) g ugey seno (UDL) [Uniformly (d) =ygs afens [Axial force]
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distributed load (UDL)]
Ans: C) s ugey seno (UDL) [Uniformly distributed load (UDL)]

2 argarapse [Indentation] syevevs Emisarss [Scratching] em Qunmer aupmigLd Gongs
TFILILITGTIS ST 15T 2 aTal HHDGI?

(a) Q318518 serenn [TOUghness] (b) Q&L sarenio [Ductility]

(c) sy arssareno [Hardness] (d) afewpLiygsarenio [Stiffness]

Ans: C) syeigsarenio [Hardness]

Qualms sesaier [Tensile stress] 8y wphley @@ewmoa el WenenrLiy [Plastically]
Borencud@Ld @ OLmHaneT L) 6157

(a) ssL_18® sarewwo [Malleability] (b) wpmeyLiummia [Brittleness]

(€) QBSwpid sarewo [Ductility] (d) Qp@Yysassaew [Elasticity]

Ans: C) Qpfqpws saeow [Ductility]

s @Qmi% awalewis@ [Ultimate strength] 86y @b e @ spp& seoo [Repeated
cyclic loading] &y @ Qur@peiar Gsraval) eTaieumm 9 WESLILIGS D7

(a) wearpsflsa [Creep] (b) Gemiay [Fatigue]

() wpluyid wpmay [Brittle fracture] (d) ga@mrl YeemrLiy euewarey [Plastic yielding]
Ans: B) Gsnje [Fatigue]

e j CGurgemae [Sudden impact] wrhley @aewroed rmiEL @b OLTBalear DT 6TaleuTn]
APWILBRDS?

(a) sy erssarenn [Hardness] (b) Qs13518 serenn [TOUughness]

(€) @miss auallenio [Tenacity] (d) 5183 sareww [Malleability]

Ans: B) Q313513 sareown [Toughness]

se»5a) [Stress] erarg asewgwmISsLILEG DS
(@) e @ BarsBnE aleams [Force (b) @ @v@ urLueTaln @ oflews [Force per unit

per unit length] area]
(C) @B NG FISHD & Fevsay (d) @@ @yv@ Qsrarararaln@ GsTararare) LIPDLD
[Deformation per unit length] [Change in volume per unit volume]

Ans: B) @@ @@ urliuaraineg aflews [Force per unit area]

a®iss® Ly wed [Resisting section] gmgsrs @) @ swwnes wpmih B 6B T afenssar
QTG ® wpewpuled QewadL@d Cuigl aps aws smaa) [Stress] o wardns:?

(@) @ualams semsay [Tensile stress] (b)) @mis@ alaws sawsea [COmpressive stress]
(c) Qaur” ® sevsay [Shear stress] (d) euewareys sewsay [Bending stress]

Ans: C) Qai"(® sewse [Shear stress]

Feouilest GLp 2 arer ep ClmBafles Syew@ Fe BTEF DG eBLI@LD BT LOABDLD 6TaIGUTH]
ADPSSLILGEDSI?

(a) sewsay [Stress] (b) GrAwed @Ay [Linear strain]

(c) ugseun ®g HAy [Lateral strain] (d) Qau”®g @Ay [Shear strain]

Ans: B) GrfAwae &4 [Linear strain]

R s519 @migswewidb Gurg [Compressed], wsar fard GampHns. @QBs Hasa
TRIUTD YDLPSESLILIHDDS?

(a) L& <yerey [Elongation] (b) #@ssb [Contraction]

(c) ugseun ® adfeurssis [Lateral (d) @au @8 @A [Shear distortion]
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expansion]
Ans: B) s@gsm [Contraction]

R Ourmaier, Fereurl ® @ wpalews Gf9er [Longitudinal tensile strain] yeray 0.002
ppih LssuTL B &0h%&s Hf9er [Lateral contraction strain] wyereay 0.0006 arefle,
unuignefier (Poisson) af%su [Poisson's ratio] sreres?

(a) 0.3 (b) 3.33
(c) 0.0003 (d) 0.0012
Ans: A) 0.3

eIl dFsalaIs Fo @Qupalme smsas@ [Equal tensile stress] o L L@ssLIL®L @
serag0sH et Lmg Sy [Volumetric strain] Gsrprwinns:
(@) GrAwe @9« Lr® [Half of the (b) GrRwed @Ai9er @ or_mi [Twice the linear

linear strain] strain]

(c) GrAwed BAyseE swid [Equal to the  (d) eperny @ewssaiaeror Gpilwed S flLsafar

linear strain] &L (g Gsmens [Sum of linear strains in three
directions]

Ans: D) waim @evssaliayerer GRlue @Auyseiar oL (s Gsrens [Sum of linear strains
in three directions]

10 mm a9 b [Diameter] Qaneir 610568 #1609 gamy 15.7 KN w5 @)ap aflens [Axial pull]
5@ 2 L L®SSLLBBDE. Qualms ssa [Tensile stress] (N/mm? @) eresres?

(a) 50 (b) 100
(c) 150 (d) 200
Ans: D) 200

CBPLHER aurbIDGaT, sevsey [Stress] asp@ al&s swiwnag aam apdsfear a9 [Hooke's
Law] &mni@ms?

(a) wgLiuerey [Area] (b) aens [Force]

(c) @Ay [Strain] (d) unuignenssr (Poisson) af% s [Poisson's ratio]
Ans: C) @4 [Strain]

%G ssmer wm Gewrsd [Young's Modulus (E)] 200 GPa eareflad, 0.001 @41 [Strain]
2 (FuTss agsemaen samsay [Stress] (N/mm? @eb) Csamau?

(a) 200 (b) 20000
(c) 200000 (d) 2000
Ans: A) 200

alepLiygsarenn Geamsd (G) [Modulus of Rigidity (G)] ereruig @ Qurmpelsr ergenet
THI% G Hnesiar yaralih 24 @HLd:

(a) @smarereray wapmid [Change in (b) wgs @upalevs [Axial tension]

volume]

(c) ser woawmid [Change in length] (d) Qau"® epevid angeu wappid [Change in shape
by shear]

Ans: D) Qe ® epevid anger wappid [Change in shape by shear]

v Gewsd (K) [Bulk Modulus (K)] @@ Quir@ger eisp@ o L LiGssLiL®uw Gurs)
QLTSS LOTETS?

(@) @B wpnses BnLiyemw [Atwisting  (b) oymarss warisalaid s QuaLs ssey
moment] [Equal normal stress on all faces]



(€) @ auearg @b H@pLiyew [A (d) @b g5 @up ofews [An axial tensile force]
bending moment]
Ans: B) wwamisg wpamsaiais o Quays smse [Equal normal stress on all faces]

wm geawsd E [Young's Modulus E] wpmis umvisnefer (Poisson) a94sw y [Poisson's ratio
M] Qsresr @@ Qumwaessd, E wppid Qe 08 geawsw G [Shear Modulus G] s

@ Quuwnes 2 peysgwaun® [Relationship] ereren?

(@) E=2G(1-p) (b) E=2G(1 + p)

(c)G=2E(1 +p) dG=E/(1+p)

Ans: B) E=2G(1 + )

1 m garwperer yaflallws sb9 e @ ealaeasuiar i 0.5 mm & [Elongation]
<L Sz CrRlwe HAy [Linear strain] eresren?

(a) 0.0005 (b) 0.005

(c) 0.05 (d)0.5

Ans: A) 0.0005

50 mm wusspaeirer @b seggT st Qsrarararewer 12.5 mMm? geopsGLd @@ allawss @
o L L®ssLILGSS. Lmng SH [Volumetric strain] sraren?

(a) 0.0001 (b) 0.001

(c) 0.01 (d) 0.1

Ans: A) 0.0001

BB PDILD ReoL L' L enFEmar 615 1% @GLD YesTTeD HPHAHIW HeWILDBSSGHLD (1
srmiGas [Support] e1g?

(@) 2. @of sTmIGes [Roller support] (b) &a srmiIge»s [Hinge support]

(C) eu®11 upmy sTEIGes [Fixed (d) pepey smIGas [Sliding support]
support]

Ans: B) && smmigens [Hinge support]

R0 el & srrGmswures [Hinged support] wp@prmp wpeaauiad o @af
smmigeaswraLd [Roller support] srsisliu@w o &5 [Beam] e15?

(a) auewarayew_w o g g1 [Cantilever (b) erafgnes srmiIGSWaTar 2 S rid [Simply
beam] supported beam]

(C) wpL-@®airer usvaTayenL_w 2 $HILd (d) @msa 2 &5 [Overhanging beam]
[Propped cantilever beam]

Ans: B) aafignes smmigasyarer 2 g@gib [Simply supported beam]

aarayenL_w 2 3@ rs@ar [Cantilever beam] ausorii aflengsd [Diagrammatic
representation] erenss 1" HEm?

(@) @w 8 srEIGmssar [TWo hinged (D) @@ 2 p@Li Lupm s7EIG®s [One fixed support]
supports] pmid @@ o waf sTmIGas [One roller support]
(C) @@ 2@ uPpm sTEIGs [One (d) @ 2ol srEIG®ss6r [TWO roller supports]
fixed support] wpmid Caigy srmiGms

@aewrsg [No other support]

Ans: C) @@ 2 upm stmiGes [One fixed support] wpnw Cauny srmigeams
@awrsg [No other support]
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Bevevulwe swBleoavd swarur@sanar [Static equilibrium equations] wi” ®Gw LwaETLGSS
uGLuTwey Qsuw wiywurs o gHgib [Beam] eraieummy syepssiu®@Sng?

() 8iwreNgsgemigw 2 5@ gL (b) 8rwneands wiywns 2 s@gib [INndeterminate
[Determinate beam] beam]

(C) Bewevwnes 2 gF b [Stable beam] (d) Pevewupp 2 g5 06 [Unstable beam]

Ans: B) giwnaflss wpywns o @i [Indeterminate beam]

R 2 3B rSB T GSGE L B wss58D G [Cross-section of a beam] @aewwnss
QeweL®L 2 ot aa@iLiLy alews [Internal resisting force] sraioummy oyempssLiuG S na?

(a) auewang @ wLiyen o [Bending (b) sms® G ® alens [Shear force]
moment]
(c) @uaedy aflews [Normal force] (d) wpmi8® afews [Torsional force]

Ans: B) gnise Gl ® olams [Shear force]

WLl Lerefd senow a1 [Endpoint load] sgw erewereieww o 581585 @ [Cantilever
beam], o193 s GnigE Qe ® alews [Maximum shear force] ez @) s @LH?

(@) uppLiuL_rs pewes [Free end] (b) 2@ i upmy wewer [Fixed end]

() ewow <ysevd [Mid-span] (d) wpp saib [Entire-span]

Ans: B) 2 m®1 upm wpenaes [Fixed end]

ST (L AsSB e [Entire span] gw Lirey senw [UDL] Qsresr auewarajem_w
2 8185 [Cantilever beam)], @@sL" s auemanggd HmpLiyewo [Maximum bending
moment] e1m1@ @S GLH?

(@) uppriuL_ns wpewes [Free end] (b) 2@ upm wever [Fixed end]

(C) ewow yzes [Mid-span] (d) smad yzeb [Quarter-span]

Ans: B) o m®0 upm @penes [Fixed end]

awwl yerald seww_ear [Central point load] sy w erefigres srmigamswyarer o s 1350
[Simply supported beam], @y®s.1"s auewearg @b SwLiyenw [Maximum bending moment]
TBIG Q)BEGLL?

(a) srmiG@ssaia [Supports] (b) 310 ysav39e [Quarter-span]

(c) wwow ysws9e [Mid-span] (d) uppLiuL_rs wewaruied [Free end]

Ans: C) @uvw yssHe [Mid-span

WP As3Fb #io Lgey e [UDL] Qarew erafigrer snmigeasuyerer o g8 r8%er [Simply
supported beam] gmis@ Qo B aflews auswri b [Shear force diagram] ers?

(@) @’ Gsn@ [Horizontal line] (b)) Qemigss Gsn@ [Vertical line]

(c) sruips GriGsr®sar [INclined (d) ugeuswerw auewaray [Parabolic curve]

straight lines]

Ans: C) smuips GriGsr®saer [Inclined straight lines]

apaim Galps Fewsesar [Three concentrated loads] &y w arewarayeoL_w 2 S8 e
[Cantilever beam] gmig@ Qe ® aflews [Shear force] Qsm_prs @)@ @Lb:

(a) GriGsr®msar [Straight lines] (b) upauenarw auenereyseir [Parabolic curves]
(c) smuips Gsr®sar [INclined lines] (d) wp&Bsrewd [Triangle]

Ans: A) GriGsr®saer [Straight lines]
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12

13

14

15

16

17

2 B upm et @) wrg [Fixed end] un® Serd euewy g0 Ligey &enw [UDL] Qs resr
aumatayemLw 2 $H15Hm @ [Cantilever beam), gmig@ Qe ® alews auewyi_b [Shear force
diagram] erasreu?

(a) @=aieusd [Rectangle] (b) @B rewid [Triangle]

(¢) ugauemerud [Parabola] (d) ser #5150 Lgauswerwid [Cubic parabola]

Ans: B) wsGsmentd [Triangle]

L gerwpaerer srefgnes snmi@eswyarer o @b [Simply supported beam)] geimflar eoow
gss@e [Mid span] W yerefld seowo [Point load] gearenpg smmiferme, sygar ySsu s
aears@Ld HaLiyeow [Maximum bending moment] eresren?

(@) WL (b) WL/2
(c) WL/4 (d) WL/8
Ans: C)WL/4

aafgreT smmiGamsuerar 2 G g« [Simply supported beam), enowii yerefd senowmed
[Central point load] epu®w srEIGmssaiad o arer GmIsE QoL B aflews [Shear force] asp
FLOLOTES @) (5S&LD?

(a) Qwrss sewwo [The total load] (b) Qwrss sewwuied Lrs [Half the total load]
(€) ygdwib [Zero] (d) Qurss sewuler @)@ wrmi@ [Twice the total
load]

Ans: B) Guwnrss sewuied Lng [Half the total load]

L wisvwperer auemarayeo_w o2 g5 8@ er [Cantilever beam] o i@ upmr weveruiad [Fixed
end] o arar auewars @ GLiyeow [Bending moment] eraren? (@yser uppLiL_ s wpenaTuied
[Free end] W era@ip g@penpLi yerefld seoi o erars))

(a) WL (b) WL/2
(c) WL/4 (d) WL/8
Ans: A) WL

Heraumaustaipmier &1 wapib sevwouflest [Uniformly varying load] avews 617
(a) FHUSF FeLD [A trapezoidal Ioad] (b) FLD LIT®] FH6®LD [A UDL]

(c) maiss sew [A concentrated load] (d) wygs sewwo [An axial load]

Ans: A) sfeasd e [A trapezoidal load]

ewwLi yerald sevwwL_ar [Central point load] sy w erefigres srmi@eswerer 2 58185 &
[Simply supported beam] auemenrg@gd @@pLiyeo euengu b [Bending moment diagram]
TBS QI USHaD Q)BSGLD?

(a) @=aieusid [Rectangle] (b) &8s rewd [Triangle]

(¢) wgeuewerws [Parabola] (d) #ruigs Gsn@® [Inclined line]

Ans: B) wsGsrentd [Triangle]

wearLi Lerald e st [Endpoint load] sy w eueereeorw o 581880 @ [Cantilever
beam], aiewars@ G@Liyew auewgu b [Bending Moment Diagram] eresresr?

(a) GriGsn® [Straight line] (b) wgeuemerw sueneray [Parabolic curve]
(C) w&Gsment angeus [Triangular (d) ®eo_o" 1 Gsr@ [Horizontal line]
shape]

Ans: C) wsGsment augauid [Triangular shape]
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19

20

21

22

23

24

25

2 5@ rs@ar [Beam] e ¢Hll L Barg@er 1851 Ligalujerar b Feip 6187
(a) alps sewwo [Concentrated load]  (b) yerefs sewwo [Point load]

(¢) wgeuevres senio [Distributed load] (d) =& senio [Axial load]

Ans: C) ugeauiavrer seowo [Distributed load]

ST (pLp yswsBad [Entire span] #w Ligey senw [UDL] Qaretr ausverajenr_w

2 5@ rs@ar [Cantilever beam] o @1 Lupmy wpewaruied [Fixed end] o arar auenerd @ Lo
Ly [Bending moment] eraren?

(a) wLA2/2 (b) wL/2

(c) wL (d) wL2

Ans: A) wlL”2/2

L' woap @sws@e [Entire span] 'W' g wigey seniw [UDL] Qsnesir eraflgmer gmmi@easuarar
2 581581 [Simply supported beam] & @s1 s auemanrg @ HpLiyenw [Maximum bending
moment] eresren?

(a) wL"2/8 (b) wL2/2

(c) wL2/4 (d) wL

Ans: A) wL”*2/8

L gerupaerar eusmarayew_w o @b [Cantilever beam] @&y uppliue rs wpenaruied [Free
end] P yarafld sewios@ [Point load] o L L®8sUu@@pngl. oisar Bard wpepaudih 6TBS @b
Qe Gupssdaid [Any section] o arer gmise Qe B allens [Shear force] eraren?

(a) PL/2 (b) P
(c) PL (d) PL
Ans: B)P

L gerupaerer auemerayew_w o @ usG e [Cantilever beam] o my® i upm wpeweruied [Fixed end]
2 aitar auemars@GLd BLiLjewio [Bending moment] araren? (ewwow ysavsHe [Mid-span] P
Lyerafd senio [Point load] o arersy))

(@P (b) PL
(c) PL/8 (d) PL/2
Ans: D) PL/2

aafgrer smmiGamsuerer 2 G rg&er [SImply supported beam] snmigeamssaiiad [Supports]
2 airar cuemarsGLd B LiLyewio [Bending moment] eresren?

(a) Grs [Positive] (b) er®5 [Negative]

(€) ygdwib [Zero] (d) @®@su s6 [Maximum]

Ans: C) ysuwib [Zero]

ewwLi yerald sevwwL_ar [Central point load] sy w erefigres srmi@eswerer 2 §8 185 e
[Simply supported beam] gmnigg Qe ® alews auewrii_1b [Shear Force Diagram] e1gs
UGS THSGLD?

(@) @@ wpEGsmentid [A triangle] (b) @@ Qsaieusis [A rectangle]

() @ Gsaicusmisar [Two rectangles] (d) @@ ugeeenuid [A parabola]

Ans: C) @@ Qesaicusmisar [Two rectangles]

aTefgner sTmIGamayarer o G rs8e [Simply supported beam], ysw Gmis@ el G
aflensuier [Zero shear force] yaref e1B5L1 LaTels @ 85 s ELH?

(a) yow aumars@d HmpLiyeow [Zero  (b) wPsul s aumearsg@d H@Liyenw [Maximum
bending moment] bending moment]
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27

28

29

30

31

32

(€) yw smuiay [Zero slope] (d) «®@su & gnuie) [Maximum slope]
Ans: B) 995 5 auamanggd HmLiyewo [Maximum bending moment]

4 m gerwparer erefgres srmi@Gaswaerar o @ gid [Simply supported beam] gardar eowowsg e
20 kN yerafld sewio [Central point load] o erarg). @su’s GmisE el B aflews [Maximum
shear force] srareu?

(a) 10 kN (b) 20 kN
(c) 40 kN (d) 80 kN
Ans: A) 10 kN

wip AsSB b g Lgey sew [UDL load] Qerer ereligrer srmi@gamsuyerar o 81856
[Simply supported beam] yow @mnis@ Ca G aflems [Zero shear force] o areng:

(a) srmigmssaia [The supports] (b) ewow ysawsHe [The mid-span]

() @ sTEIG®suId [One support] (d) sred ysws®e [The quarter-span]

Ans: B) ww sas9e [The mid-span]

g0 Lgay seow [UDL] Qsnewr erafigner smmigasuerar o 5155 [Simply supported
beam], «@sL s uemarg@d HpLivjem [Maximum bending moment] o airengy:

(a) smmigssaiia [Supports] (b) s1ad ysv3H e [Quarter-span]

(C) ewpw yzswgHe [Mid-span] (d) @@ weveuie [One end]

Ans: C) @wvw osas9 [Mid-span]

Y&reueusoupmiar 618 Sionaflsssamqw o S [Determinate beam]?
(a) auewarayew_w 2 3 1d [Cantilever (b) erafg e srmIGSWaTar 2 @ gid [Simply

beam] supported beam]
(c) @misad 2 g@gd [Overhanging (d) Gupseir_ yemarggis [All of the above]
beam]

Ans: D) Gupseir_ oyeanggid [All of the above]

wWp AsSB b g Lgey & [UDL] Qsnesr erafllgmes smmi@esuyerer o 91830 G
[Simply supported beam] auemenrg@gd @@pLiye auengu b [Bending moment diagram]
GTGOTGOT £

(a) GriGsr® [Straight line] (b) wgeuenerwis [Parabola]

(¢) wpaBsmenrid [Triangle] (d) @saieusid [Rectangle]

Ans: B) ugeieweruis [Parabola]

OomiBs5 aflanssamer L' HGL THISGL PDID FevL oL’ L QUIESSHS HDILDFSGLD (1B
srEIGams [Support] e1g/?

(a) 8 smmigens [Hinge support] (b) 2@ Lupmy sTEIGs [Fixed support]

(€) pupey smmIGs [Sliding support] (d) o maf srmiGes [Roller support]

Ans: D) o af srmiges [Roller support]

@5 weest 2 miBLiupmL b [Fixed] wp@orm wpenar 2 @pafl smmigeaswre [Roller support]
sTESLLGL o gHd [Beam) aaieurn yewpssliu®Sng?

(@) auewarayew_w o g g1 [Cantilever (b) @ @arar cusmerayew_w 2 @ gid [Propped
beam] cantilever beam]

(C) 2@ upmy 2 39516 [Fixed beam]  (d) Osrg o 8516 [Continuous beam]

Ans: B) w ®arer auewarayen_w o 551 [Propped cantilever beam]
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35

36

37

38

39

40

2D pevovuilue FOwrs iwnansssamigu [2D statically determinate] s _ewiniieni
u@LuTey QFuicusn@s CsmaliL®L GopDEsLL F Fwlaad Fwarum@saisr [Minimum
number of equilibrium equations] eresrentlsens:

(a) 1 (b) 2

(c)3 (d) 4

Ans: C)3

2 gBrsFar Y@ pars@n @ [Unit length of the beam] wiprssrs @Q@wssLw semw aaiamm
S LPESLILIGSDSI?

(a) a9ps sewwo [Concentrated load]  (b) #w Lisay seww (UDL) [Uniformly Distributed

Load (UDL)]
(c) &gns wrpip sew (UVL) [Uniformly  (d) wp&Gsresr sewio [Triangular load]
Varying Load (UVL)]
Ans: B) s uge) seow (UDL) [Uniformly Distributed Load (UDL)]

GBS S &L @5 (paaTuledBES LHODIE et auemg CpiGsrL e NHFNSEDSE?
(@) #o ugey sewio [UDL] (b) alss sewwo [Concentrated load]

(C) wp&Bsment meoio [Triangular load] (d) sReusg sewio [Trapezoidal load]

Ans: C) wsGsrent sewio [Triangular load]

R0 O Hps8HD© [Section] @)L g g augLDEBD 2 arer y®eISFH alenssafer
Qupsaiss Ggres [Algebraic sum] eraieummy Syewssliu@®Sng?

(a) auewang @b wLiyen o [Bending (b) sms® G ® alens [Shear force]
moment]
(c) @é5 alews [Axial force] (d) wpmi8@s @@wLiyew [Torsional moment]

Ans: B) gnise G ® olens [Shear force]

2 881 ugLumiaie) [Beam analysis] vwar®gsLiu®w Blevewnes G wrier [Standard

sign convention] wiyg, 2 5811 LGHuiear [Beam segment] sy smr Sevs sppPeanw [Clockwise

rotation] o awr_ng@ GnIgE Gl ® alens [Shear force] s@sLiL@eaus::
(a) Grs [Positive] (b) e1®5 [Negative]

(€) ygdwib [Zero] (d) @®@su s6 [Maximum]
Ans: A) Grs[Positive]

wp ysvsPas [Entire span] gw Ligey &eow [UDL] Qsreawr cusvarayenw 2 391880
[Cantilever beam], auewars@d @@LiLjeow suangu_gGer [Bending Moment Diagram]
QUL QULD!

(a) @=aieusd [Rectangular] (b) wp&Bsewd [Triangular]

(¢) ureausweruis [Parabolic] (d) #feusd [Trapezoidal]

Ans: C) ugauewerwid [Parabolic]

6m gerwparer erafgres srmiGaswarer 2 G gid [Simply supported beam] gaar eowwg e

12kN yarefs sewio [Central point load] o erars). @ s’ s auamard@d S@pLivjewo [Maximum

bending moment] srairen?

(a) 18 kNm (b) 24 kNm
(c) 36 KNm (d) 48 kNm
Ans: A) 18 kNm

2m gareperer auamarayew o gHgid [Cantilever beam] gadar wpup farsS e [Entire
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42

43

44

45

46

47

length] 5kN/m &0 Ligey sewio [UDL] 2 airergy. 2 mi®i upmr weveuied [Fixed end] o airer
GnI%SG el ® alens [Shear force] sraran?

(a) 5kN (b) 10 kN
(c) 15 kN (d) 20 kN
Ans: B) 10 kN

8m gaenparer eraflgmer srmi@asyerar o S [Simply supported beam] garmy 4kKN/m &0
ugey sew [UDL] @28 smmi@8ng. s19su s gnigs Qo G alas [Maximum shear force]
GTGsTaE ?

(a) 8 kN (b) 16 kN
(c) 24 kN (d) 32 kN
Ans: B) 16 kN

epaim Lerafld sevinsenLar [Three point loads] s.gw auemereew 2 851850 G
[Cantilever], mis@ Qo B allews auengur_b [Shear Force Diagram] @snewr(®airars:

(@) @peomp w&Gsrewrs [A single (b) wev Qeaicusmsar [Multiple rectangles]
triangle]
(€) @ ureuemerwid [A parabolal (d) @@ sfeusd [A trapezoid]

Ans: B) ua GQsaicusmiser [Multiple rectangles]

R il @ LG Leraisaied [One-third points] @uew® s Lerald seoios@pLcr [TWO
equal point loads] sy w srefigner smiGamsyerer o £515890 @ [Simply supported beam]
agsmaT B F aumarsGd mLiyew [Maximum bending moment] yerefsar o arerer?

(a) 1 (b) 2
(c)3 (d) 4
Ans: B) 2

aumara L w o $HrgHer [Cantilever beam] 2 pi@i Lpmy e @ mwrg [Fixed end]
2s&T LT Bard eueny Fo Ligey Feviw [UDL] o arers). uppLiu_ s wpeveruied [Free end] o arar
GmIESG el ® alens [Shear force] srairen?

(a) yws [Zero] (b) @®@su #6 [Maximum]
(C) Qurss sewing s s [Equal to (d) Qwrgs sewwuied s [Half of total load]
total load]

Ans: A) ysuwib [Zero]

eniowd Frilfevr Lerefd seniouyL_ssr [ECcentric point load (other than mid-span)] g w
arafgres srmiGmsuerar o G g [Simply supported beam), o @su’ s aueamang@Ld
SwLiyewo [Maximum bending moment] apu@ & ng::

(a) e yerafufed [At the load point] (b) enww yswgHed [At mid-span]

(c) smmigamssaia [At supports] (d) s ysg8 e [At quarter-span]

Ans: A) seowii yerafluied [At the load point]

Q@ weoersesd 2 piBLiupm e [Both ends fixed] @eemrssiuc L o &g [Beam]
Beovoulue fHwrs Siwnaigs wpywrsg [Statically indeterminate] ¢35 <jarafn@?
(@) wpsae g [First degree] (b) @uaessr_ms g [Second degree]

(€) eparmmd Lig [Third degree] (d) presrsmd g [Fourth degree]

Ans: C) epaiprs g [Third degree]

eniowL] Lereld SHenio opmiLd Fio Ligey Fenouiest [Combination of central point load and UDL]
SR®CUULL_GT Fn 14 W GTaNGTET STmIGSaTer 2 $HrsGnE [Simply supported beam), wmiss



48

49

50

Qau” B alens auengii_tb [Shear Force Diagram] eresres?

(@) eriGunsid GrAwed [Always linear] (b) eriGunagid Lgeauenerw [Always parabolic]
() CrAwed pmpid LTaIeaTwsS 6T (d) eriGungis Qeaieusid [Always rectangular]
sewenau [Combination of linear and

parabolic]
Ans: C) GpAwed wpmid LizauewergHer sewenau [Combination of linear and parabolic]

aumatayemLw 2 $H15He [Cantilever beam)] erpsLi yarafluiayid o erer auewars@Ld G BLiLeLD
[Bending moment] eriGringyib:

(a) Gy [Positive] (b) e7®5 [Negative]

(€) ygdwib [Zero] (d) wamis [Variable]

Ans: B) &5 [Negative]

10m Berwparer erafigres srmigaswyaerer o @ gid [Simply supported beam] garm 3KN/m &0
ugey seow [UDL] @8 smmi@@mna. QL g strgasuias @ wprg [Left support] 2m Ggreavaiad
2_aitar cuenarsGLd HLiLyewio [Bending moment] eresren?

(a) 6 kNm (b) 12 KNm

(c) 18 kNm (d) 24 KNm

Ans: B) 12 kNm

3M gaerparer euevarayen_w o gHgd [Cantilever beam] galad o i@ Lupmr wpeoeTuiad
@wpg [Fixed end] 1m, 2m wppis 3M Ggrewewaled wepGuw 2KN, 4KN wpmid 3KN yerefs
aevwsar [Point loads] 2 arerer. 4kN sewind @ auavgiLpid o arer GmisE el B alens [Shear

force]

(a) 3kN (b) 5 kN

(c) 7 kN (d) 9 kN

Ans: A) 3 kN

Yareumeuasteupmier @ apenm Fos&ames [Doubly symmetrical] ey eug@n @ si®gg1851.° 5
61517

(a) T-Qau ®upsid [T-section] (b) L-Qau” ppsip [L-section]

(c) I-Qau ®psis [I-section] (d) Z-Qau ®psid [Z-section]

Ans: C) I-Qai®pwpsi [I-section]

@b CurmpefeT wpp eTenl_ujd QOFHEFBEGLD 61Dl H(HSLILIBLD LjaTe 6TalIeUTn

SADPSSLILGEDSI?
(a) s® o [Centroid] (b) mrLiy ewwuwd [Center of gravity]
(€) simou @ewrsid [Polar modulus] (d) spad o6 [Radius of gyration]

Ans: B) m5iiy ewwuwd [Center of gravity]

@ 51788 e p@Ewd [Centroid] wyenwggierars:
(@) xsar @@ apamavuied [One of the (b) @@ LEsEDaT oW Lerafuied [The midpoint

corners] of a side]

(C) wysar apamaval’ Lmigar Gour” BLb (d) @@ afofser ewwowdi yaerafluded [The midpoint
yerafuded [The intersection of its of an edge]

diagonals]

Ans: C) usar apowmavall L msar Qe G yarafluied [The intersection of its diagonals]
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11

ugLi9ar [Area) sarg@n e Gemi@ssier [Perpendicular] wygemsi uppPw Blevevenio
SmLiyssmer [Moment of inertia] e1g/?

(@) sipou Qe Blevevenio (b) Aewavewo HLiys®mer [Moment of inertia]
SmLiys®mer [Polar moment of

inertia]

(c) &pad oy [Radius of gyration] (d) Qau® wps @emrsid [Section modulus]

Ans: A) gimou 959 ar plevvenio LiLgSmer [Polar moment of inertia]

Blevevanio HpLiLig@masiier [Moment of Inertia] wpmd pG2d@0 @mwpg [Neutral axis]

gnowres @ enpuier [Farthest fiber] afsib 6157

(a) sped oymb [Radius of gyration] (b) Qau"® wps @emrsid [Section Modulus]

(c) simau @ewrsL [Polar Modulus] (d) sipou Qe Blewavenio HpLiys@mesr [Polar
moment of inertia]

Ans: B) Qe ® wps @awsd [Section Modulus]

@ evewr 455 CGspmsGer [Parallel axis theorem] s.pay 1038 ser® iy LiLigp@Li
LWL RESLILIGS DS ?

(@) sG <ydewsLi Lps [A centroidal (b) @eewrwres sysewss P [A parallel axis]
axis]

(C) QsmiGss xsdesi upp [A (d) apewevy red Qb ydameaLi LpP [An axis
perpendicular axis] passing through the corner]

Ans: B) @Qeemrwner odameali upp) [A parallel axis]

QemGsa 553Csppid [Perpendicular axes theorem] s miaug erarar@eouamred, g
sa8BDGs Oemggsnar [Perpendicular to a plane] g wydames uppPw BHeeveoio

S wLiys@near [Moment of inertial, wase wydms Qo B wPmid @aTmisCsTan)
Csmigssnar 255

(a) sonsm [average] (b) aussgsi [square]

(c) Qu@pgsa Leer [product] (d) & (s Qsrens [SUM]

Ans: D) & (s Osrens [sum]

D a9 b [Diameter] Qsrasr @ au’ L Geu” G upss@er [Solid circular section] glenevenio
S wLygsmer [Moment of inertia] eresren?

(a) mD*4/64 (b) TD*4/32
(c) mD™/16 (d) TD*4/8
Ans: A) mD*4/64

THSE FLOFFT 9 FaLD Q)ONTS ULy QILD 6TE T

(a) #osgd [Symmetrical] (b) #wsggmm [Asymmetrical]

(c) e1®ig s0867 [Anti-symmetrical] (d) Gupseir_ egiayfladens [None of the above]
Ans: B) sws¢pp [Asymmetrical]

D' wswwd wppis 'd' 2 wgh Qe QFaicussPn G, wsar Oufu oydamss [Major axis
(centroidal axis parallel to 'b")] upPw Qe ® s Geawsd [Section modulus] ereren?
(a) bd*2/12 (b) br2d/12

(c) bd*2/6 (d) b*2d/6

Ans: C) bd*2/6

D' wysed wpms 'd' e wg Qere QFaicusgsBHD G, ST 9y LiLss) D' @i [Base 'b]
uppPw Bevevenio HLiys@mer [Moment of inertia) eresren?
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(a) bd*3/12 (b) b*3d/12
(c) bd*3/3 (d) b*3d/3
Ans: C) bdA3/3

D' wysed wpms 'd' 2w Qere QsaiusgsBn G, D' $@ @mearwrer FHLL SFwFL
[Centroidal axis parallel to 'b'] upPw Bevewenio D@LiygSmer [Moment of inertia] eresren?
(a) bd*3/12 (b) bA3d/12

(c) bd"3/3 (d) bA3d/3

Ans: A) bd*3/12

D' wysevs wHmid 'h' e wh Qsnes p&Bsrams@nG, D' £& @Qeewwnes B yFamFLi
[Centroidal axis parallel to 'b'] upPw Benevenio DEHLiysH e [Moment of inertia] eresren?
(a) bh"3/12 (b) bA3h/12

(c) bh”3/3 (d) bh"3/36

Ans: D) bh”*3/36

RL L& Qgaious Geul HupssFer [Hollow rectangular section] Qe ® ws GewsLd
[Section modulus] esewers GiwnalliugpGL LLUGTLIGSSLILGSDSI?

(@) wmiges smsay [Torsional stress] (b)) Qe (s sewsay [Shear stress]

(€) auawarayg semsay [Bending stress]  (d) Quevys sewsay [Normal stress]

Ans: C) auwarays sevsa) [Bending stress]

'a' ugs Qe ggrsGer G [Centroid], usss@a @ wra [Side] Qs remaaled
<3 GO LD B GTGT.
(a) erBsL LEssDO BB A2 [al2 (b) @ usssD® @Qmra a [a from one side]

from any side]

(€) mwwsmed @wrg al4 [al4 from the (d) Cue wpmiw Gy usssSHEg5 al8 [a/8 from
center] the top and bottom]

Ans: A) ags1i uss39ampad al2 [al2 from any side]

'D' a9 15 [Diameter] Qsnewr @ au’ L Qeou” Gupss@ar [Solid circular section] GQeu” ®
ws @ewsd [Section modulus] ereres?

(a) mD”3/32 (b) TD*4/64

(c) mD*3/64 (d) TD"2/4

Ans: A) mD”3/32

'D' a9 _1H [Diameter] Qsnewr & e’ L Qeau” GupsgSar [Solid circular section] gimas
GewsLd [Polar modulus] ereren?

(a) TD*3/16 (b) TD*3/32

(c) TD"4/32 (d) mD*4/64

Ans: A) TD*3/16

FIH I Hleowavenio HFLiysSmasier [Polar Moment of Inertia] e erairen?

(@) mm4 (b) mm2
(c) mm (d) N/mm2
Ans: A) mm4

Bevewenio HapLiygSmefiar [Moment of Inertia] e s eretren?
(@) mm4 (b) mm2
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(c) mm (d) N/mm2

Ans: A) mm4
sp® yrsGear [Radius of Gyration] @ ereren?
(@) m3 (b) m4
(c) m2 (d)ym
Ans: D)m
Qe B ws Gavssdar [Section Modulus] wyewg ereren?
(a) m3 (b) m4
(c) m2 (d)m
Ans: A) m3
@Qevenr oda3Gspmd [Parallel axis theorem] auypmisiu®eoug::
(a) I=Ixx+Ah”2 (b) I=Ixx+Ah”A3
(c) I=Ixx+Ah (d) I=Ixx=Ah
Ans: A) I=Ixx+Ah”?2
Oem@ss 2dasCsppid [Perpendicular axes theorem] auypmisLivi@eug:
(@) 1zz=Ixx+lyy (b) 1zz=Ixx-lyy
(c) lzz=lyy-Ixx (d) 1Izz=Ixx+lyy+Ah
Ans: A) lzz=Ixx+lyy
ape b [Radius of gyration] plenevenio S BLiysSmen et [Moment of Inertia]
OsrL_jyL®SSLILIG IS
(a) k=sqrt(l/A) (b) k=I/A
(c) k=I-A (d) k=AJ/I
Ans: A) k=sqrt(l/A)
100 mm &9 15 [Diameter] Qsrasr au’ i Qeul’ G upsgGer [Circular section] @b
[Centroid] e85 Qsremavalled 9eooESH aTaTS?
(a) aflafbded @@ppg 25 mm [25 mm  (b) afefs9ed @@rsey 50 mm [50 mm from the
from the edge] edge]
(c) afelb9ed @wmgy 75 mm [765 mm  (d) afefbfed @wmey 100 mm [100 mm from the
from the edge] edge]
Ans: B) aflefisied @wsg 50 mm [50 mm from the edge]
@ QFaieus Qeul” B wpss [Rectangular section] 100 mm ysewps 200 mm o wgeprd

QsrewiL_gl. Hevi_or" L pHL yFewars [Horizontal centroidal axis] upmsuw flewevenio
SwLygsner [Moment of inertia] eresren?

(a) 6.67x10"7 mm4 (b) 8.33%x10°7 mm4

(c) 1.33x10"8 mm4 (d) 1.67x108 mm4

Ans: A) 6.67x1027 mm4
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S el Qeul Gpss [Solid circular section] g@amiar afl b [Diameter] 40 mm oy @Ls.
< sar Blevevenio FLiysSmer [Moment of inertia) eresren?

(a) 12.57x10*4 mm4 (b) 12.57%x10*3 mm4

(c) 12.57x10"2 mm4 (d) 12.57x10" mm4

Ans: A) 12.57x10"4 mm4

'D' a9 15 [Diameter] Qanesr 1 au’ L Qeu GepssGer [Solid circular section] spa
<ub [Radius of gyration] eresresr?

(a) D/4 (b) D/16
(c)D/2 (d)D/4
Ans: A) D/4

100 mm &9 15 [Diameter] Qsrasr @1 au’ 1 Qeu” Gupss@er [Solid circular section]
s grb [Radius of gyration)] eresren?

(@) 10 mm (b) 20 mm

(c) 25 mm (d) 50 mm

Ans: C) 25 mm

50 mm wysewd wpmpid 100 MM 2 wrib Qsresr Geaiaus Qe HupssBHer [Rectangular
section] w®suL s e S wLiygs e [Maximum moment of inertia)] eraren?

(a) 4.17x10"6 mm4 (b) 4.17x10*5 mm4

(c)4.17x10"4 mm4 (d) 4.17x10*3 mm4

Ans: A) 4.17x107"6 mm4

Sl L wppid Oemi@ss dasears upp sws&yrs [Symmetrical about both
horizontal and vertical axes] @ @@L euigauid araicummy SyeLPESLILIGSDSI?

(@) eBupewp F08&5 [Singly (b) 71854 #108&5 [Anti-symmetrical]
symmetrical]
(€) @wpeadm swsdi [Doubly (d) sws&gnp [Asymmetrical]

symmetrical]
Ans: C) @uweap swssi [Doubly symmetrical]

(G uEgPuie @ameariywsd [Flange] wppib &8y amaweoriyy [Web] o arar) T-
Qe pupssdar [T-section] @ [Centroid] Gungieuns oo ioEgierars::

(a) Qe Pupss@ar augaiwe (b) @evewriypsssn@ [Flange] «ims e [Closer

awwsHe [At the geometric center of  to the flange]

the section]

(€) Qo Bups38P©E CaialGu (d) s@=pps8 @ [At mid-depth]
[Outside the section]

Ans: B) @Qeenriywsssne [Flange] «@%a [Closer to the flange]

Qouafl @ 1b D wopmid o ar a1 d GQsrew @ e o’ Qe G588 nE [Hollow
circular section], siar Qe Bewewenio HLingSmer [Polar moment of inertia) srasren?
(a) m(D*+d*)/64 (b) (D*-d*)/16

(c) m(D*-d*)/32 (d) (D*+d*)/32

Ans: C) m(D*-d*)/32
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Oeaieus Qe HupssPer [Rectangular section] oy Linussd [Base (width b)] g
@evewrwner B ydasL [Centroidal axis] uppw e <o md [Radius of gyration] ereresr?

(a) d/V6 (b) bAN12

(c) d12 (d) bNB

Ans: A) d\6
207 @@ FewaLs LuPH L BHCw Fwefrres QBs@L Geul Hupsd [Section]:
(@) @@Bupep s0s85 [Doubly (b) e1®i¢ 51065 [Anti-symmetrical]
symmetrical]
(€) @@upeom F085 [Singly (d) #ws&ypp [Asymmetrical]

symmetrical]
Ans: C) @wwep sws&i [Singly symmetrical]

Qouafl gyeraysar BXD wpmih o et yerayser bxd Qsresr gL e & Qsaious

Qe pupss®ar [Hollow rectangular section] Qeu” ® wps @emrsd [Section modulus]
GTGOTGOT £

(a) (BD*+bd?)/6D (b) (B3D-b*d)/6B

(c) (BD*-bd?*)/12D (d) (BD*-bd?®)/6D

Ans: D) (BD3-bd?®)/6D

R @y [Radius] Qsretr oyengaul g ss1yar [Semicircular lamina)l @ wid [Centroid]
oL @ @Qwrg [Diameter] e1pss Cgrewwala ojeoLonsarerg?

(a) 3R/8T (b) 2R/

(c) 4R/31 (d) 3R/4TT

Ans: C)4R/3m

I-Qau” Gupss8n G [I-section], eps sHLw yFames [Centroidal axis] uppu Bleweenio
SwLys@ner [Moment of inertia] wy@su sors @Q@BEEGL?

(a) Qemissg <ds [Vertical axis] (b) epawevai L oyss [Diagonal axis]

(c) ®ew_1o” 1 55 [Horizontal axis] (d) @uessr®s &0 [Both are equal]

Ans: C) a0’ 955 [Horizontal axis]

S ol L Qe Hupsgder [Solid circular section] sipar 9¢f e Hlevawenio H@pLiLSS et
[Polar moment of inertia] wsarenowns srsar LgLUTal® LUGTLESSLILGSDSI?

(a) auewarays sewsay [Bending stress] (b)) Qeau” 95 sewsay [Shear stress]

(€) wmE&8 sesay [Torsional stress]  (d) @migss ssea; [Compressive stress]
Ans: C) wmisss swsay [Torsional stress]

T-Qau Qupss®e [T-section], @eewrLiywps ugiy [Flange area) auencvweniorioyi
ugieou [Web area) o 18s «@swrs @ mrste, @ 1w [Centroid] asar Cprs®
LTI SmSI7?

(a) auewavwenioriy [Web] (b) @ewewrLiyyapsid [Flange]

(c) s [Neutral axis] (d) <19 [Bottom]

Ans: B) @eewiyepsis [Flange]
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Qeualll LSS @ Ppid 2 6T LSS D Qe L L g #g11 Qoul’ B wpssHer [Hollow
square section] @ <sewas [Centroidal axis] upPuw Bevevenio @@Liygsmer [Moment
of inertia] eresren?

(a) (a3-b%*)/12 (b) (a*+b*)/12

(c) (a*-b*)/12 (d) (a@*-b?)/12

Ans: C) (a*-b?*)/12

a ugsLd Qe #5171 Qeul” HpssSer [Square section] G w oygeame [Centroidal axis]
uppPu Qeul’ @ s Gewsd [Section modulus] eresres?

(a)a*12 (b) @312
(c) a*/6 (d) a%6
Ans: D) a6

ol L Qe pupss@n@ [Circular section)], siges Gemrss@ @ [Polar modulus] Qe @
s Gess@nEL [Section modulus] o arer a99)sLh:

(@)1 (b) 3
(c) 2 (d) 4
Ans: A) 1

@ 1-Qeu ®apsis [I-section] 200mm oy pid, 150MmM @ewewrLiyps @sed, 10mm
awamewenioLiyy sigoer [Web thickness], wpmww 15mm @eenriywps sy wer [Flange
thickness] Gsnetr_gi. Hev_o" L pH FewsLi [Horizontal centroidal axis] uppw <zt
Bleoawenio HLiLsHmer [Mom

(a) 2.5x10" mm* (b) 6.5x10” mm*

(c) 4.5x10" mm* (d) 8.5x10” mm*

Ans: C) 4.5x10" mm*

ol L migar D wpmpis d Qsres @l e e’ L Qeu” Hupsg@er [Hollow circular section]
s b [Radius of gyration)] eresresr?

(a) (D+d)/4 (b) \(D>d?)/4

(c) (D-d)/4 (d) V(D>+d?)/4

Ans: D) V(D*+d?)/4

Ths Ll LpPluLd o arar Blanvevenio HaLinsG et [Moment of inertial, @ eemrwrer 5@ w0
sygewaLi [Parallel centroidal axis] upfw Heaeamw H@pLiyssnai e [Moment of inertia)
UgLiL pmib E&sessHa L Guuner Osraaalar auisssser [Square of distance
betwee

(a) QsmiG8s d58CspmLd (b) QauRgerraiiar Gspmid [Varignon's theorem]
[Perpendicular axes theorem]

(€) @aovewr oda5Cspps [Parallel axis  (d) Wgsrsrev CGspprs [Pythagoras theorem]
theorem]

Ans: C) Qewenr od55Csppis [Parallel axis theorem]

60mmx120mm yerejarer Qeaicus Gai HupssSar [Rectangular section] Qemiggs B@Lw
<genaLl [Vertical centroidal axis] upplw plevewenio wLingsmaer [Moment of inertia):

(a) 8.64%x10° mm* (b) 2.16x10” mm*

(c) 8.64x10" mm* (d) 2.16x10® mm*

Ans: D) 2.16x10° mm*
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@ CsmGsrent wpsGsrawg@ar [Right-angled triangle] s@wow [Centroid] s ar
2 UusssB Quhrg [Base] aipss Csramavale seoiopgiareng?

(a) h/2 (b) h/4
(c) h/6 (d) h/3
Ans: D) h/3

S el Qe GupssSn@ [Solid circular section], si@er @ewrsd [Polar modulus]:
(@) Q@ ws GavssBnEe [Section  (b) Qe @ ws Geawsgda [Section modulus]

modulus] s [Equal to section un@ [Half the section modulus]
modulus]
(C) Qo ws GeawssPar [Section (d) Qau® wps GemrssGer [Section modulus]

modulus] prerg wemig [Four times @ wLmig [Twice the section modulus]
section modulus]

Ans: D) Qo ® ws @awssGear [Section modulus] @@ wemi@ [Twice the section
modulus]

2w 1-Cau’ G pss [T-section] 200mm Glwrgs gypd, 120Mmm @QevewrLips dswid,
20mm @eewtiywps sigoar, wpmd 15MmM ameweniiy s war [Web thickness]
QarerL_gl. HevL_oL L ydensLi upPu Qeaul B s Gewsd [Section modulus about
horizontal axis] Gsrgrwions:

(a) 1.5x10° mm? (b) 4.5%10° mm?

(c) 3.5x10° mm?3 (d) 2.5%10° mm?

Ans: B) 4.5%x10° mm?

2 5@ rs@ar [Beam] 8g euswerays sewse) [Bending stress] o eir_ngsliu@®eaispn s

SHITGSTLD.

(a) g5 afews [Axial force] (b) ®o1s@ Ga B afews [Shear force]
(C) auawars @b GmLiyeow [Bending (d) wpmig e [Torsion]

moment]

Ans: C) awarggd SwLiyenw [Bending moment]

2 B8P [Beam] cwewareys sewasay [Bending stress] yaedwions @ wa@Ld Hareum” ¢
<ss [Longitudinal axis] eraieumm syeopssiu@Sps?

(a) Qau” @ <45 [Shear axis] (b) wmigw© &5 [Torsional axis]

(c) s@®<s5 [Neutral axis] (d) s 45 [Centroidal axis]

Ans: C) 545 [Neutral axis]

el auemarayd Gasmarewsuied [Theory of simple bending] = 587 [Beam] Qurmgenarti
LDPIWL S e9ILoMGTLD GT6uTEsT ?

(a) @51 Beowsssaiyerarg [It is (b) g1 @B SSTETE LHYILD HevFFemiiavnsg
anisotropic] [It is homogeneous and isotropic]
() @a wpPwssmgug [It is brittle] (d) =ys1 sevLiy [It is composite]

Ans: B) ug @auygsiag wppibd Heosdsridvnsg [It is homogeneous and
isotropic]

aemareys FwarLin® [Bending equation] eupmisliu@eugy:

(a) M/l = E/R = oly (b) M/y = E/l =0/R
(c)I/IM=E/R =ylo (d)Ily = E/IR = /M
Ans: A) M/l =EIR =coly



aeareyd Foatum g e [Bending equation], | @mLiug:

(@) Beovawew @rpLiys@near [Moment of (D) Qe ® s @ewsws [Section Modulus]

Inertia]

(€) e b [Radius of gyration] (d) sipou Qe Blevavenio pLiysG et [Polar
moment of inertia]

Ans: A) oo SnLysspear [Moment of Inertia]

#0887 Bmis&60 L B [Symmetrical cross-section] Gsretr 2 5959 e [Beam), ppoyds
[Neutral axis] Q#edgd @r Lb:

(a) Guwaed @anw [Top fiber] (b) 8y @ewyp [Bottom fiber]

(c) s@wd [Centroid] (d) ewowri yeref [Mid-point]

Ans: C) s®ww [Centroid]

wm gewsd (E) [Young's Modulus (E)] wpmis Bleeveno ®Liys@®mer (1) [Moment of
Inertia (1)] @L®weupPer Qu@wsspuer [Product] eraieum oempssiu®Sng?

(a) alewmLiLygserenio [Stiffness] (b) euewarLiy o pu@uim® [Flexural rigidity]
(c) Qau® ws Gewrsd [Section (d) auewang @b G@Liyenw [Bending moment]
modulus]

Ans: B) auewariiy o py@iun® [Flexural rigidity]

Qe ® ws Geawss@ar (Z) [Section Modulus (2)] wé@wssgiais erere?

(a) =1z auewaray auedewibeowis (b) =iz 2 2513 9er [Beam]

ens&pa [It represents the flexural aleopLiygsarenaws [Stiffness] gnBls@ e
strength]

(C) @ia1 Blewovevio HBHLILSHDenass (d) g spad yrsemss [Radius of gyration]
[Moment of inertia] gs&ng GIEIRIUET

Ans: A) o5 aumaray aualewwaws GBlsSng [It represents the flexural strength]

gL HapLiyew (M) [Bending moment (M)], auanareys sewsey (0) [Bending stress
(0)], wpmd Qe ® we @ewsd (Z) [Section Modulus (Z)] »9wepnigfe Guuines

2 paysFwearun® [Relationship] ereren?

(a) M=oxZ (b) Z=Mxo

(c) 0=ZxM (d) M=Z/o

Ans: A) M=oxZ

ol eusmareys Gsmarensuie [Theory of simple bending] e arer yeyorermigaicd 6157
(a) 23805 [Beam] wjda swwsarss  (b) Qurmar @p&wpd [The material is ductile]
" ®Guo [Axial loads only]

o L LuBSSLILGE DS

(c) sar Qau” ®psmisar [Plane (d) sewwsar ggppensu [The loads are non-
Sections] serworsGas [Plane] @@ées  uniform]

Ans: C) sar Qau Gpsmsar [Plane Sections] sarnrsGas [Plane] @ @ws @

aeateys s [Bending stress] w@su’ swns @@pa@Ld @)L Lb:

(a) s®<4s [Neutral axis] (b) @ o45 [Centroidal axis]
(C) Guaw L yawg S’ (d) sred yeraflsar [Quarter points]
@evpasar [Topmost or bottommost

fibers]

Ans: C) Guew L syewg pw’ L @eapsar [Topmost or bottommost fibers]
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auearLiy o m@ium e [Flexural rigidity] syevg eresien?
(@) N-mm (b) N/mm2

(c) N-mm2 (d) N-mm3
Ans: D) N-mm3

Qo ® ws Geawsd [Section modulus] erarug @@ 2 88188« [Beam] ereng a1®ig @b
S erflair oeral(h:

(a) auewaray [Bending] (b) wpmig e [Torsion]

(c) @eaur® [Shear] (d) @mussb [Compression]

Ans: A) aiewara; [Bending]

Oraieus 2 5 rsHe [Rectangular beam], pGoyss [Neutral axis] wyeoopgerer @)L Lb:
(a) Guwe @apuiey Qg [Top fiber] (b)) CGua wyevewg & @apuiey @mwrg d/2 [d/2

d/3 from the top or bottom fiber]
(C) Gua @evpuied @ mrg di4 [d/4 (d) Gue @apuia @mrg d [d from the top
from the top fiber] fiber]

Ans: B) Gua gawg S @Qepuied @rrs di2 [d/2 from the top or bottom fiber]

amareyg sevsasar [Bending stresses] araruievai:

() @mis&s ssaysar [Compressive (b)) @upalews semsaysar [Tensile stresses]
stresses]

(C) @upallevs wpmih QnISGS (d) Qa8 sevsaysar [Shear stresses]
sasaysar @ ek d [Both tensile and

compressive stresses]

Ans: C) Qupalews wppid Qnisss sosaysar @Quan@pd [Both tensile and
compressive stresses]

Bhss [Neutral axis] erarig Lgdellwiiomer Car®.

(@) BoigE Qe B alens [Shear force] (b) auamarg@d @@Liyewo [Bending moment]
(c) wewarayg sewsay [Bending stress]  (d) GQeu” 98 sewsay [Shear stress]

Ans: C) auwarays sevsa) [Bending stress]

293 Q"B ws GawssHar [Larger Section Modulus] weowsgiaid ereres?

(@) 28950 [Beam] auemaraiad (b) 2855 [Beam] =95 auemang@Lo
uevafationerg [The beam is weaker in - @@Liysowenw [Larger bending moment] a1@5ss
bending] wpLgujLb

() 23905 [Beam] hsayid (d) 28855 [Beam] @95 gnig@ Qe ®
Cp@peunargy [The beam is more aflengemw [More shear force] snmis wpiguyid
flexible]

Ans: B) 2 25115 [Beam] =95 auamars@d @Liyeowaeow [Larger bending moment]
GTRIS% (LpLg LD

auewartiyy o py@uiun® [Flexural rigidity] erarig erser ojoraf®:

(a) auewareys Hewsewas [Bending (b) wyé5g Aeawseweu [Axial deformation] @i @b
deformation] er®ig@ b Gmer [The Bma

resistance to bending deformation]

(€) wmusssms [Twisting] a®igELd (d) Qe ®g Pewgenau [Shear deformation]
et TBIIS LD G e

Ans: A) aiwared Henseneu [Bending deformation] «18is510 $ner [The resistance to
bending deformation]
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E=200 GPa wpmnis 100x200 mm Qsaicus @nissE 6 @ [Rectangular cross-section]
Qsrewr o g5 15F et [Beam] ausvartiny o p@uiun® (EIl) [Flexural rigidity (El)] eresren?
(@) 1333.33%x10"9 N-mm2 (b) 133.33x10"7 N-mm2

(c) 13.33%x10"9 N-mm2 (d) 1.33x10"7 N-m2

Ans: D) 1.33x1077 N-m2

aumerays sesa [Bending stress] @misssGe [Compressive] o aireng:
(a) pe=s8a [Neutral axis] (b) Gue @mypsaia (CsTmG wameadELd
S mLiyews@ [Sagging BM]) [Top fibers (for
sagging BM)]
(€) 8y @apsaia (QsmmiE umargg (d) Qe (G emwwsse [Shear center]
Ly ws @ [Sagging BM]) [Bottom
fibers (for sagging BM)]
Ans: B) Gue @apsaia (OsmmE amad@ HrpLiyamwss [Sagging BM]) [Top
fibers (for sagging BM)]

Blevevanio HpLivg@mastier [Moment of Inertia] wpmd pG2d@ @mrg [Neutral axis]
2493 Cgravavaie o arer @epuier [Farthest fiber] al@sb eraioumn owliL@®Sng?

(a) s1mou 38 e Kewavenin (b) sped oo [Radius of gyration]

S wLygsmer [Polar moment of

inertia]

(c) Qau® ws Gewrsd [Section (d) auewaniiy o i@ i@ [Flexural rigidity]
modulus]

Ans: C) Qe wps Gews [Section modulus]

ewwli yerald seww_er [Central point load] sy w erefigres srmigeaswyaerer o 58185 e
[Simply supported beam], aueereys semsey [Bending stress] wy@sui swrs @) ms@Ld

@)_1b:

(a) srmigmssaia [The supports] (b) e LuETL®SSLILGLL Yaerafuied [The point
of application of load]

(c) @8 [The neutral axis] (d) ewwow s GQeau” GupssGe [The mid-span
section]

Ans: D) @wvw gyse Qo HuwssHe [The mid-span section]

auevarLiny o py@iun® [Flexural rigidity] erarigs o 88588 e [Beam] aiser oeralf®:
(a) awa9ewio [Strength] (b) wpayLiunmis [Brittleness]

(c) adewpriysseenio [Stiffness] (d) Q& wpLd sarenwo [Ductility]

Ans: C) adeopriygserenio [Stiffness]

2 BrsG e [Beam] afleopLiyg swarun@ [Stiffness equation] eraiug e1sp @ @ e Guuwres
2 paydswearun® [Relationship]:

(a) Feoio wpmid alevsed [Load and (b) #ewio HILd uemegGLd H@pLiyewo [Load

deflection] and bending moment]

(c) swsay wpmid Ay [Stress and (d) Peweveno DBLILSSDET PmILd Qaul’ B (L&

strain] gawsy [Moment of inertia and section
modulus]

Ans: A) seow wpmid adevsed [Load and deflection]
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2 3513 [Beam] @ s s auswarays sensa) [Maximum bending stress]

QULPBISLILI(H G

(a) Mxy/l (b) M/Ixy
(c) Mxlly (d) I/(Mxy)
Ans: A) Mxy/l

2 B rsGear [Beam] gms @G ® [Cross-section] y-odmeli Lpp) swéfons @) @psiauLd,
X-ydenaLi Lupp Fodfrms @)emeuainie, ysar kH2ds [Neutral axis] oyemwopgarar

@)L_1b:

(@) p@wows [The centroid] (b) y-<=1960 g yarafluied, oparmad B@G oL
@aeeae [A point on the y-axis, but not the
centroid]

(C) Y-85 wpmid Goad @eip (d) y-yés wppd & @evp Qeul’ Gd Lyarafufed

Qau” ®ubd yaerafluded [The intersection [The intersection of the y-axis and the bottom

of the y-axis and the top fiber] fiber]

Ans: A) spwid [The centroid]

aemareys sesa [Bending stress] @ wrsrer s1188m @ Crrgwns al§s Fwioreaig?
(@) O K8 @urg [Centroidal (b) g8 @ wrg [Neutral axis]

axis]

(c) Gupsa A wpmid B @ues@s (d) Gue @aypuied @mrg [Top fiber]

[Both A and B]

Ans: C) Gupsaw A wpniw B @uew@w [Both A and B]

B9 [Neutral axis] o arer auswarays sewsay [Bending stress)] ereren?
() @®su 6 [Maximum] (b) ®epEsuL s [Minimum]
(€) ygdwib [Zero] (d) 1 [Negative]

Ans: C) yswib [Zero]

2 318G e [Beam] auswartiy o mi@iun® [Flexural rigidity] erarig <ysar agsar oeraf®:
(a) s srmIGL Hoer [Load-carrying (D) auanareweu a1®ig @0 Hmar [Resistance to

capacity] bending]
(C) QauLevr 1@ is @ LD Bt (d) wmisems aBigEL Hmer [Resistance to
[Resistance to shear] torsion]

Ans: B) amaremas a1@is@L0 e [Resistance to bending]

araflw cuemareys Gsmarens [Theory of simple bending] @&r@earr@p G uws:

(a) @uievi-CLFGarareeld o &S s (b) umevsaler 2 @8 Gsmearens [Pascals beam
Qs merens [Euler-Bernoulli beam theory]

theory]

(C) By Lalar o B8 G marens (d) @usrisafar o 5508 Gsmerens [Simpsons
[Newtons beam theory] beam theory]

Ans: A) o uiei-Quitararaal) o 5818 Gsrearens [Euler-Bernoulli beam theory]

aevarayd Faruim iy e [Bending equation], R gglliug::

(a) s e 9o [Radius of neutral  (b) euenarafer o706 [Radius of curvature]
axis]

(c) &pad oy, [Radius of gyration] (d) s wsBer oo [Radius of centroid]
Ans: B) aimaralar oy50 [Radius of curvature]
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g auemarays@ [Pure bending] o CL@®sgsLiul L Gsaiaus o 55155« [Rectangular beam],
pid wppeugyid [Across the depth] sewsayi Lgeue [Stress distribution] eresren?
(a) wapr [Constant] (b) GrAwe> [Linear]

(¢) ugeuenerw [Parabolic] (d) seregr [Cubic]

Ans: B) Gpfwe [Linear]

2 5PrsPe [Beam] @@ yeraiuie o arer auemareys seamsay [Bending stress] Grrig wrs
T80 G RS FLoLOTTS)?

(@) Qe ® ewwwsDOBEG s graw (D) pE=#0®mmBa [Neutral axis] wyser grw [Its
[Its distance from the shear center] distance from the neutral axis]

(C) @ips Qo Hupss8e 2 arar Gn1sE (d) LuaETLESSLLGL ds alens [The axial
Qe B alews [The shear force at that force applied]

section]

Ans: B) 549w 55 [Neutral axis] «ser srow [Its distance from the neutral
axis]

<28 auewarLiy o pyBLiun@ [Higher flexural rigidity] Qsresr 2 8516 [Beam]
O\ MesTLY (5% B LD:

(a) sewwuiar S GopES alawsa (b) #ewuiear S xBs aflevsed [More deflection
[Less deflection under load] under load]

(c) @B auemaroys sewsay [Higher (d) seoprs Qe B sewsa [LOwer shear
bending stress] stress]

Ans: A) sewuiar 8 gopss olwvse [Less deflection under load]

el euemarayd Gasmarens [Theory of simple bending] 2 89717 Gunmer [Beam material]
1O UG eI TelSSnG?

() L SsTeES L BILb (b) @ewsgsmifevnsg o ®ub [Isotropic only]
[Homogeneous only]
(C) Ly gsTaTE LLHMIL (d) QsmiG8518 Hawsdsmieararg [Orthotropic]

Beawsdsnifevnsg @uew® o [Both

homogeneous and isotropic]

Ans: C) @nuygsrag wpniw Samsssrionss @@k [Both homogeneous and
isotropic]

g euemarays@ [Pure bending] o i’ o 58188 [Beam), e1®@iliyg @ @Liyeow
[Moment of resistance] eisp@é go5?

(@) vwSTLIESSLILL L auenanEGLd (b) Qau”® wps @emrsid [Section modulus]
SmLiye»w [Applied bending moment]

(C) auewarLiny 2 i@ i@ [Flexural (d) E wpmus | @ar Qu@psspuer [Product of E
rigidity] and []

Ans: A) vuau@ssiiul L aeaggLd HmLiyew [Applied bending moment]

#0867 sevsepL_ar [Symmetrical loads)] sy w eelgrer srmigamsuyerer 2§58 18560
[Simply supported beam], @9su" 5 auemerays sewsa [Maximum bending stress]
apL®L Cleul’ H(LpsLd:

(@) B sl s GEE QoL () aflews (b) @3 F alevsed [Maximum deflection]
[Maximum shear force] o_airar 2 airar Glou’ BLpsLd

QeuL’ B LpsLd

(C) «@sLIL 5 auewang@Ld HHLILeLD (d) yow aumars@Ld HLiyeow [Zero bending

[Maximum bending moment] = arar moment] o arer Glau” B psLd



38

39

40

41

42

43

QeuL  HpsLd
Ans: C) 985 s aumarg@d H@Liyeoo [Maximum bending moment] o airar
Qe B pssLd

aamerader oo (1/R) [Curvature (1/R)] wpmid euewerg @ S @wLiyenw (M) [Bending
moment (M)] g @ Cuuwrear 2 paysdswarun® [Relationship] aupmisiu®@eaug:

(a) 1/R = M/(EI) (b) 1/R = EIM

(c) 1/R = MxEI (d) 1/R = M?/(ElI)

Ans: A) 1/R = M/(EI)

sTafgneT smiGasuerar QFaiaus o @ gd (100mmx200mm) [Simply supported
rectangular beam] gy M=20 KNM o o atr_rs@ L ewwwé sewew [Central load]
smegSng. E=200 GPa erafled, suanarafer <06 [Radius of curvature] Gsnmomwions:
(@) 333 m (b) 667 m

(c)1333 m (d) 2667 m

Ans: C)1333 m

DTS $F0E HEHI5HD 0 = MY/, 'y oeral_LiL@eus 611560557

(a) Gua @apulalmrg [Top fiber] (b) &y @epuiasmrg [Bottom fiber]
(€) p®=s80BEa [Neutral axis] (d) sG o ¢8mEs [Centroidal axis]
Ans: C) 5(p<#9am55 [Neutral axis]

@Quwpep I &nisE&6aL G [Doubly symmetrical cross-section] Qsneatr o 55590
[Beam], s®2d4 [Neutral axis] @eer® g

(a) s®0 oyd51_ar [The centroidal axis] (b) #wsgs <yda_ar [The axis of symmetry]

(c) Gupsa A wpmid B @uav@rear  (d) Cupser A syovevg B agia_syid @eamaev
[Both A and B] [Neither A nor B]

Ans: C) Gupsaw A wpniw B @uew@er [Both A and B]

Z=500%10° mm?3 Qeu"® wps @ewrsd [Section modulus] Gsresr 2 5806 [Beam] garmy
100 KNmM ausvars@d @@pLiyewesow [Bending moment] ungisriiung a®igs woiguid,
YILHESLILIL L auevarays sewsa [Allowable bending stress] erairen?

(a) 50 MPa (b) 100 MPa

(c) 200 MPa (d) 500 MPa

Ans: C) 200 MPa

aumaraiar S [Bending] o arer 2 @158 e [Beam] auemeraflar 940w [Curvature]:

(a) 288015 wWppaugId LIDISSH (b) auewarg @b HBLiyeno [Bending moment]

[Constant throughout the beam] AP FLOTE @) (5SGLD Q)L SF0 FHLILFLD
[Maximum where bending moment is
maximum]

(€) vsE Qe B aflews [Shear force] (d) Qur@ears sronsg [Independent of

AP HLTE Q) (hSGL Q)LFFeD material]

<@suL #6 [Maximum where shear

force is maximum]

Ans: B) e S@nLiyew [Bending moment] wy@swrs @@s@h @LgHe
<®su 6 [Maximum where bending moment is maximum)]



44

45

46

47

48

49

50

R0 Osaius 2 5@ rg&er [Rectangular beam] sy pd @ bormisngsiu L ne, oyseLd
LI ALLG) @) BESTY, saT Gaul B e Gewsd [Section modulus] epsé srrenflwme

2B &N GLH?

(a)2 (b) 4
(c)6 (d)8
Ans: B) 4

Qar@ssLLL L aematd@Ld HLiyeamws s [Given bending moment], » s9rs8a [Beam]
2 areT auewareys sevsenau [Bending stress] ersar apavid Geowpss woiguwyH?
(a) Bevevewo BBLiyESHmenar [Moment (b) Qe ( ws Geawsgeas [Section modulus]

of inertia] wy@sALiLger apevid GEDLILIBET eLpGULD
(c) s =ygens [Neutral axis] (d) Wsays Q& wps [More ductile] Qurmpevardi
CeGpras) b%IsaH IS eLPGILD LIS (S SI US ST eLPGULD

Ans: A) peooovaw S@Lyssnamar [Moment of inertial «y9sfiuser epevrd

& ugey e [UDL] GQsnesr sroflgmer snmigeamsuerer 2 5155 [Simply supported
beam], awewareys semsay [Bending stress] wy@sui gwns @ @pa@Ld @)L Lb:

(a) smmigeassaiia [The supports] (b) srEiG@ssaiad @Qwprg ST LaTelsalad
[Quarter points from supports]
(C) ewow yswgH e [The mid-span] (d) e®dwrm euemaralens Learafsafiey [Points of

contra flexure]
Ans: C) @wvw gysvsHa [The mid-span]

Qupsspuaar El (auaariy o pi@iiun®) [El (flexural rigidity)] e384 @88 18H 0
G rammiSma?

(@) auwareys semsa s HeTEB19 60 (b) 2887 alevse seawrs&iy e [Beam deflection
[Bending stress calculation] calculation]

(C) Qo 9g 3503 Few1dEig e (d) wnigEs smsas sams&ige [Torsional
[Shear stress calculation] stress calculation]

Ans: B) 2 3597 aflevse sawsGige [Beam deflection calculation]

150mMm ys5x300Mmm oypib Qe Gsaieus o gHs [Rectangular beam] gy o
GO L @@Liyewuisa [Moment] & 20 MPa @501 s ausmeareys sevsamas
[Maximum bending stress] Qsnasr®arargy. ysevs 100mMmM 958 GopssLiu L me, LyPw
2ABsLuL F samsa [New maximum s

(a) 20 MPa (b) 30 MPa

(c) 40 MPa (d) 60 MPa

Ans: B) 30 MPa

auemereyd FwarLir 196 [Bending equation], E/R areiip Qsned @ailLiuigy:

(a) auewareys sewsay [Bending stress]  (b) gareun ®g &4 [Longitudinal strain]
(c) Qai®s @7y [Shear strain] (d) u@pog Ay [Volumetric strain]

Ans: B) geraun 38 84 [Longitudinal strain]

#8&rpp Gns&G0 L ® (T-CQeu Gupsd Guraip) [Asymmetric cross-section (like T-

section)] Gsnresr 2 @b [Beam] grw euswereys@ [Pure bending] o i’ _ned, poyds

[Neutral axis] Qeevayid @ b:

(a) s@®wo1d [The centroid] (b) argaflwed ewouwis [The geometric center]

(c) @aur® ewwowis [The shear center] (d) @5’ 5 se03e) 2 arar yaerafl [The point of
maximum stress]

Ans: A) s®wwd [The centroid]



SYupHlar aarsealle @ameangsLiul L, Bororer &mpsar [Slender elements] wygs

alenssemar [Axial forces] swpg Ceaaiw e s Lewiiy o piiy [Structural member]
l?

T3]

(@) #"L_s16 [Frame] (b) srevss @ [Truss]

(c) grewsr [Column] (d) 228015 [Beam]

Ans: B) grovgs @ [Truss]

appfeaw [Rotation] wyeyw@s@d geame @ LiCuwisfenw [Translation] wyeywdssns
Ry @aentLiy [Joint] eraleumn o pssliL®Sne?

(@) eu®Li upmy @evewriiy [Fixed (b) afewpriy @eenriy [Rigid joint]

joint]

(€) wpawar @ewewriyy [Pin joint] (d) uppeeuriy @eenriyy [Welded joint]

Ans: C) waeer @aeawriy [Pin joint]

FTvssL 196 [Truss], o piiyser [Members] @eameawrssiL®w Lerelser eraieummn

D LPSELILIH S STD T ?
(a) @evewrLiysar [Joints] (b) wpewarsar [Nodes]
(€) srmigeamssar [Supports] (d) wgeSersar [Purlins]

Ans: B) weensar [Nodes]

FTvgsL 1960 [Truss] o erar gmo%bLil 1 fer [Rafter] wE@w Grngsid erasren?

(@) eer apryemw [RoOf covering] (b) @upalenssamar [Tensile forces] e ig@Ld
EIAGIRYE] UeEHuiled @)HLiLIg

(C) @ms® alemssamar [COMpressive (d) epewavai L o piiuirs [Diagonal member]
forces] e1®@ig gL auamauied @ wBLILIS CeweLBaIG

Ans: A) ser apyaow [Roof covering] simigeag

Qupalemssg [Tensile force] o L L@s$sLILGL grvssL ® 2 piiy [Truss member] eraicummy
AP WL D7

(@) Boig@s s 1b [Strut] (b) @evewrLiny 2 @b [Tie]

(c) pmo%Li g [Rafter] (d) @a9migad [Slings]

Ans: B) Qewewriiy o @015 [Tie]

@Qmis@ alanss @ [Compressive force] o L LGEsLiL@ L grvss, @ o miiy [Truss
member] eraiaumm; yPwLiLiGEme?

(a) @aawrLiy o @b [Tie] (b) Bo1g@e s 1b [Strut]

(c) pmo%Li g [Rafter] (d) @a9mi [Sling]

Ans: B) gnig@é a1 [Strut]

Bevaulwe FioBeaed swarur®seaar [Equations of static equilibrium] w” ®Gio
LwRTURSS uGLILTLey CFuiu wiywrs &L &b [Frame] eraicummy oympsstiu®Sps?

(a) gdwnefdsdamigw 51" 1_s1b (b) 8iwnafgs wprywrs s 1_su [Indeterminate
[Determinate frame] frame]
(¢) sPwnesr #.°1_s16 [Perfect frame] (d) gepur@arer "1 [Imperfect frame]

Ans: B) giwnafgs wpiywns s s [Indeterminate frame]

< PwLiu_mseeausafear [UNKNOWNS] erareniigenseaw Bleoauluiad FoElepavd FLoGTLIT(HS@TTe)
[Equations of static equilibrium] ggiwrefllgs wpgud ereip &1L s1b eTaliaummy



10

11

12

13
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S PESLILIGSDG?

(a) giwrendssamiqu 151D (b) gdwnefgs wywns s°1_sb [INndeterminate
[Determinate frame] frame]

(€) epur@erer s L_s15 [Deficient (d) wewsujeirer #.° 1516 [Redundant frame]
frame]

Ans: A) giwnefigssamigw 5.°1_s16 [Determinate frame]

7" smgefiear [Frames] eewsiun@® [Classification] o erer_s@wg:

(@) sfwnest ppid GedDLITB GTET (b) 8roreNgsdemigw wHmiH §iorehEs Loy wrs
[Perfect and imperfect] [Determinate and indeterminate]

(€) Gupse A wppid B @oewr®u (d) Gupseir_ sigiadadene [NOne of the above]
[Both A and B]

Ans: C) Gupsear A wppid B @uaw@p i [Both A and B]

e FAlwurer . 1_s15 [Perfect frame] @@LS LGS BuFsem e
(a) m=2j-3 (b) m>2j-3

(c) m<2j-3 (d) m=3j-2

Ans: A) m=2j-3

wevaer weop [Method of Joints] oy Liven L wrss Csnes_g aser Qsrarans?

(a) @@Liyen i FwFlewew [Moment (b) @aiQaunm wenaruiays [At each joint] aflens
equilibrium] FFlenev [Force equilibrium]
(€) Gauewavr-ywmaed Gamarens [Work- (d) QuuiBsi Gauenev [Virtual work]

energy principle]
Ans: B) @aiQeairm weeuiayd [At each joint] alens soglewe [Force equilibrium]

Qe ®ws wpenp [Method of Sections] wyy Liview L wiss Qe g et QOsrarewssar?
(a) @ _alewss Qsrens H=0, (b) 8@Liyen g Qsrens M=0 " @ud [Sum of
Qemigss aflewss Gsrams V=0, M=0 only]

Ly ws Gsrens M=0 [Sum of

H=0, sum V=0, sum M=0]

(c) @ev_aflewss Qsrens H=0 wpmiid (d) Gupseir_ egiadadens [None of the above]
Qemi@ss aflewss Gsrens V=0 [Sum of

H=0 and Sum of V=0]

Ans: A) fo_aflewssg Osrans H=0, Qemigsg alawss Osrams V=0, nLiymws Cgroms
M=0 [Sum of H=0, sum V=0, sum M=0]

20 wewawsar [JoOINtS] Qsrewr sfwner 5L 558G [Perfect frame] erggsenar o piLiysar
[Members] 2 airaren?

(@15 (b) 37
(c) 19 (d) 20
Ans: B) 37

8 weaws@pLs [Joints] 13 o piLiysess [Members] Qsnraswr sraflgner srmiGamsyerar
grevgs ® [Simply supported truss] 617

(a) sPwreag [Perfect] (b) @epur@®areg [Deficient]

(¢) ensuyareng [Redundant] (d) giwnahgs wprywrsg [INdeterminate]
Ans: A) sfwneig [Perfect]
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STvssL HIL ugLumdeie [Truss analysis] wever @eewrLiyseaercs [Pin joints] upmsw
(PSEW Y eILoMeTLD GT6HT6H T
(@) yewar @pLiyewwseamar [MOoments] (D) e Qe B afewssamar [Shear forces]

AGILILI (LpLg L AGILIL (LpLg L
(C) @ewou oyda alewssevar [Axial (d) yweu Qs alewssamar [COmpressive
forces] i @G oyaiLivr wprguyd forces] i ®Gw oysiLivr wprgud

Ans: C) oas od5 alamssamar [AXial forces] " ®Gw wyeiivr wpiguyid

wevar weopuied [Method of Joints], g@aiQainm wewaruiays [Each joint] o erer #wo@lencvs
swarLT®sefsr [Equilibrium equations] eretrenflsens 6151?

(a) @eirmy [One] (b) @air® [Two]

(c) eparmy [Three] (d) presrs [Four]

Ans: B) @uawp [Two]

awwl yerald seww_ear [Central point load] sy w erefigres srmi@easwyerer sTevssL 19 6T
[Simply supported truss] &1 en_o’ L o piife [Bottom horizontal member] o airar
afevsuiar @uaevry [Nature of a force] erairen?

(a) @mssb [Compression] (b) @upaiens [Tension]

(c) @uaw® s [Both] (d) ygwes [Zero]

Ans: B) @ uaiews [Tension]

eTafg e smmiGeaswarer sTassl B [Simply supported truss] @amig@ eww Lerefs
sewio [Central point load] 2 arerg). Ged afldensvuier [TOp chord] &eni_o’ 1 o miLiyser
[Horizontal members] a5 Bleevuiled o aireret?

(a) @upalens [Tension] (b) @mssb [Compression]

(€) ygw aflens [Zero force] (d) gdwnefds wigwng [Cannot be determined]
Ans: B) @mssb [Compression]

aumerayaLw grwgs () [Cantilever truss] eamyse uppLiuL1s wpeaearuie [Free end]
Qemigss s [Vertical load] o ararg). Gua afeveme o iy [Top chord member] a5
Blevauled o ararg?

(a) @waiens [Tension] (b) @mssb [Compression]

(€) ygw afens [Zero force] (d) giwnafgs wprywrsy [Cannot be determined]
Ans: A) @ aiews [Tension]

10 wevarsar [JOINtS] Qe staflgnear srmiGamsyerer sflwrer grevssL G [Simply
supported perfect truss] gamise asseer o piLiysar [Members] o areren?

(a) 15 (b) 17

(c) 19 (d) 21

Ans: B) 17

eoswarer 5L sg@nsrer [Redundant frame] swerur® [Equation] er?
(a) m=2j-3 (b) m<2j-3

(c) m>2j-3 (d) m=3j-2

Ans: C) m>2j-3

Gopur®aerer #.°1_sgSpsrer [Deficient frame] swerur® [Equation] erg?
(a) m=2j-3 (b) m<2j-3

(c) m>2j-3 (d) m=3j-2

Ans: B) m<2j-3
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27

28

aafgrer smmiGamsuerar sTavss ® [Simply supported truss] gamig@ 10 2 pliysesLd
[Members] 6 wpewars@pis [JOINtS] o ararar. grevds year @uwaevry [Nature of the truss]
GTGETGHT !

(a) sfwnewg [Perfect] (b) ewpun@®arerg [Deficient]

() Wewsuerers [Redundant] (d) Mevewnmg [Instable]

Ans: C) 1fesujererg [Redundant]

aTalgmeT $TmIGamawarer FTssL g6 [Simply supported truss], & afleme o pyLiysar
[Bottom chord members] a5 Heanevuiad o arares?

(a) @wpailens [Tension] (b) @migso [Compression]

(€) yw aens [Zero force] (d) @au” @ [Shear]

Ans: A) @ uaiews [Tension]

6 2 miiysesd [Members] 5 wewearsess [JOINtS] Qsrai auemareyeoL_w SrevEsL H
[Cantilever truss] g@amdar uppLiuL 15 weoauie [Free end] GQemiggs senw [Vertical
load] = ererg). 2 miLiysefed o aiter allenssemar [Forces in the members] eraiaimmy

ST H LI EFHTLD?

(@) Qe eups wewp [Method of (b) wpewar wpewp [Method of joints]
sections]

(C) Gupsas A wpmid B @uew@ (d) auewpi gpewp [Graphical method]
[Both A and B]

Ans: B) wear wpeop [Method of joints]

ewL yerefd &ewuyr_ar [Central point load] &g w erefgres srmiGamswerer grwgsL 196
[Simply supported truss] epeweai L o piided [Diagonal member] o arar aflens erairen?
(a) @mssb [Compressive] (b) @wpalens [Tensile]

(c) @ueswr® b [Both] (d) ygws [Zero]

Ans: C) @uawpw [Both]

8 o miLiysepd [Members] 5 wewarsess [JOINtS] CQsner eraflgmer smmi@amsuarer " L_&Ld
[Simply supported frame] e15/?

(a) sfwneng [Perfect] (b) @epur@arerg [Deficient]

(c) Wewsuerersy [Redundant] (d) grwnefss wiywnsg [INdeterminate]

Ans: A) sfwners [Perfect]

wenar wpewpuie [Method of Joints], LigLiumieler auflens [Order of analysis] ereren?

(@) @ @PwiiuL s aflevs [One (b) @ueswr® oyBwiiLi s afewssar [TWO
unknown force] Qsnrasr wpevasuiad unknown forces] GQsnrasr pearuied CFm_miE
esm_mig [Start at a joint with one [Start at a joint with two unknown forces]
unknown force]

(€) epevrmy eyBwiivi s aflevssar (d) prarg euLiu_ng afewssar [FOur unknown
[Three unknown forces] Gsmesiri_ forces] Qsnaswr weveamuied Gsm_mig [Start at a

wenaruied Ggmmig [Start at a joint joint with four unknown forces]

with three unknown forces]

Ans: B) @Quaw(p oypuLiu s alemssar [TWo unknown forces] Gsrawr wpevauiiad
Qsm_mi@ [Start at a joint with two unknown forces]



29

30

31

32

33

34

35

Frvds 1y ar ugLumiey [Analysis of a truss] wyeywrels@mnay:

(a) aflewpLiy @evewrLiyser [Rigid (b) wpewer @ewamrLiysar [Pin joints]
joints]

(€) uppeeuriy @eamiyser [Welded  (d) Curevl @ewemrLiyser [Bolted joints]
joints]

Ans: B) waer @ewrLiysar [Pin joints]

7 2 piiysepd [Members] 5 (wpeversess [Joints] Csretr auemarajen_w HrevgsL (B
[Cantilever truss] e1g/?

(a) sfwneng [Perfect] (b) ewpun@®arerg [Deficient]

() Wewsuerers [Redundant] (d) Mevewnmg [Unstable]

Ans: A) sfwneig [Perfect]

STvssL G ugLumdeie [Truss analysis], ALl L sew Bleowsaisar &1p [Specific
loading conditions] alens erps1s 2 miLiyser [Members that carry no force] sraiaumm

S LPESLILIGH DD 6T ?

(a) Wewswyarar o piysar [Redundant (b) ygw aflens o pyiiysar [Zero-force members]
members]

(€) epur@aerer o pLiyser [Deficient  (d) wg®w 2 miLiysaer [Critical members]
members]

Ans: B) yow aflens o piLiysar [Zero-force members]

sflwres 1539038 [Perfect frame] Csamaiwnamens ol oy@swret o piLiyser [More
members] Qsresr &L L s1b eralourn S pESLILBEDSI?

(@) mewpur®arer #.°1_s6 [Deficient (b) sPwnmes s 1_s16 [Perfect frame]
frame]

(¢) Bewswairer 516 [Redundant (d) Aeovawupp #.°1_s6 [Unstable frame]
frame]

Ans: C) Wesyarer s 1_s6 [Redundant frame]

7 wevewsar [Joints] Csresr_ eraflgmer snmiGasyerer sflwner L 535G D& [Simply
supported perfect frame], o piiysefiar [Members] eravanisams @) @mss Caue(BLo:
(@8 (b) 11

(c)14 (d)17

Ans: B) 11

Qe Gups wepuled [Method of Sections], Qe g Gsr@ [Section line] Qe
Gouentig wg:
(@) «®suL s 2 o piiyser [Maximum (D) wy@susd 3 2 piliyser [Maximum 3

2 members] members]
(C) @BsuL g1d 4 o miiyser [Maximum  (d) egsear 2 piLiyser Gausst® omermayd [ANy
4 members] number of members]

Ans: B) 99311 516 3 2 piiyser [Maximum 3 members]

5 o piiysepd [Members] 4 wewearse@ss [JOINtS] Qsre aremarayeoL_w SrevdsL ®
[Cantilever truss] aiewsLiL®SsLILIG S

(a) sfwnesr a5 [Perfect frame] (b) gewpur@®arer .°1_s16 [Deficient frame]
(c) Wenswarer & 1_s6 [Redundant (d) gdwrefds wywns s 1_sb [INndeterminate
frame] frame]

Ans: A) sfwnrer 51516 [Perfect frame]
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FL0EGT eTaflgmer STmIGamsweTer ZwsgsL g [Symmetrical simply supported truss]
wwwugda o arar Qemni@Gsg 2 piLife [Vertical member] o aror aflens (swow Gemi@S5
senouy_ar [Central vertical load)):

(a) @upadens [Tensile] (b) @msso [Compressive]

(€) ygdwib [Zero] (d) gdwnefids wiywmg [Cannot be determined]
Ans: B) @mssw [Compressive]

#0887 seviowy_ar [Symmetrical loading] s w erafigner srmiGaswarer SrwsEsL 196
[Simply supported truss], #.0g&i o piLiysefled [Symmetrical members] o arer aflenssair.

(a) araded Foomsays [Equal in (b) <jeraded Foorsays [EQual in magnitude]
magnitude] Gr QuayL g [Same  syemed a1®i @Queorgyd [Opposite nature]
nature] o ararer 2_airenest

(€) yarale Gaumgyri” L eweu [Differentin  (d) eriGumgyd yedwis [Always zero]
magnitude]

Ans: A) serafe swwrsas [Equal in magnitude] 2Gr Quea gy aniws [Same nature]
2 _6ITOITGST

Giwnafdsdamyuw #1558 n@ [Determinate frame], e _g@ swhaad swarLr®saisr
[Equilibrium equations available] eresrentdens:
(@) @Pwiiu_rseveusafiar [Number of (b)) 9w rsewauselar erasreniidansaow aill_&

unknowns] eresirensen &8 @e FLoLd @apay [Less than]

[Equal to]

(¢) @Pwiiu_rseoausafer (d) eypwiiu_ngeeuses e OsmL_Flldwrsg
eTraTenilseseow ofl yFsd [More [Not related to unknowns]

than]

Ans: A) opwiiunseeseiar [Number of unknowns] aairenflgeamss s sww [Equal
to]

@Qualmsias @msssPas [Neither in tension nor compression] @ eens grvss ®
o miLiy [Truss member] araioumm spLiL®Spg?

(@) Wewsujerar o myiiy [A redundant (b) yw aflews 2 myiiry [A zero-force member]
member]

(€) mepur@erer o myLivy [A deficient (d) Aewawpdm = miiy [An unstable member]
member]

Ans: B) yow aflens 2 miiy [A zero-force member]

waemar wevpuiew [Method of Joints], ugLiumie) Csr_miGag aps Lpearuie:

(a) 295 ararenidensuievres (b) BewpEs erewentlgamsuiavmer [Minimum
[Maximum number of] oywiiLn_ns number of] eywiivi_ng afewssar [Unknown
alenagar [Unknown forces] o arer forces] o airar 1pewarudad

(LpemGeTu ey

(€) sfwmrs 3 yPwLiu_ns alenssar (d) sfwns 1 eywiiu s aflews [Exactly 1
[Exactly 3 unknown forces] = arar unknown force] o airer (penasuled

(LpemaeTulled

Ans: B) gopss aavaisamsuiorear [Minimum number of] wypwiiu ng alemsser
[Unknown forces] o arar @pewasulied
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12 o piiysesy [Members] 7 wpenars@ps [JOINtS] Qs et srofigres smmiGeanswarar
sravssL ® [Simply supported truss] ¢75/?

(@) sfwnewg (M=2j-3) [Perfect (m=2j- (b) wewpur®arergy (M<2j-3) [Deficient (m<2j-3)]
3)]

(c) Wewsuarergy (M>2)-3) [Redundant (d) Aevewppg [Unstable]

(m>2]-3)]

Ans: A) sfwners (M=2j-3) [Perfect (m=2j-3)]

uppLiuL g weaaruie [Free end] 8Gprg®s semow et [Downward load] gnigw
aemaraeLw grwgsL iy [Cantilever truss] epeeai L o piide [Diagonal member]
2 airar aflewasuller @uwevry [Nature of force] Qungauns:

(a) eriBungid @ upafens [Always (b) eriGungis @missLs [Always compressive]
tensile]

() Bewevewwri Qumusss [Depends (d) eriGungis yeywid [Always zero]

on position]

Ans: C) feoaswd Qurnisss [Depends on position]

M=2j-3 gya Csmaiu@auams ol [Fewer members than required by m=2j-3] @empaumer
2 pILiysaT QFTeTL FL L SLb eTaleouTm SLSSLILIGSDSI?

(a) sPwmer s 1_s15 [Perfect frame] (b) ewsujeirer #.°1_s16 [Redundant frame]
(c) epur@aerer .°1_s15 [Deficient (d) 8rwrengsdemigw & 1_s6 [Determinate
frame] frame]

Ans: C) geoopur®aerer s Ls [Deficient frame]

wewer seowsarts [Nodal loads] wmpliul L g ugey sewwuyr_ar [UDL] ghigw erafigmer
STBIGsuaTer TevssL 196 [Simply supported truss], Guwe alavemev o piLiysar [TOp
chord members] Qurgiars s Beveuied o eireret?

(a) @walens [Tension] (b) @migs5 [Compression]

(€) ygw aflens [Zero force] (d) @au” @ [Shear]

Ans: B) @msss [Compression]

8 2 miLiysepsE Gue @aemrs [Not more than 8 members] aaarayeww srevssL igar

[Cantilever truss] u@LiLmiesE aHLHULILEL (Leow:

(@) Qe @ups wep wi @G [Method  (b) wewer wewp wi”@Gd [Method of Joints only]

of Sections only]

(c) auewri wpeomw [Graphical Method] (d) wewer weom wPmid Qau’ Hwps wpeom
@uew@1b [Both Methods of Joints and
Sections]

Ans: B) weer weop i ®b [Method of Joints only]

sfwner &L sg& e [Perfect frame], j=6 eraflad, M @) &5 Cauesr(HLd:

(@) 6 (b) 9
(c) 12 (d) 15
Ans: B)9

FTwdsL 136 [Truss] @uean® B ssB 5 2 ens [TWO non-adjacent] weerseanar [Joints]
@evewra@Ld o miLiy [Member] eralounn syeopssiu@Sng?

(@) wsereno o myiy [Primary (b) @uessr_mb Hlewev o iy [Secondary
member] member]

(€) apewavai’ L o iy [Diagonal (d) Qemigga o miiy [Vertical member]
member]

Ans: C) epewevai L o piy [Diagonal member]
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OemGsa et sewsapLer [Vertical nodal loads] sy w erafllgrear smmi@esuerar

sflunes 1L smsafer [Simply supported perfect frames] ugLiumuie) Qeuiwliu@eug

GTRIGUTMY:

(@) Qe @ups wep w @ [Method  (b) wewer wewp wi”@d [Method of Joints only]

of Sections only]

(c) auewri wewmw [Graphical Method] (d) emBs wepyd LuaETLGSST [ANy method
can be used]

Ans: B) weaer weop w B [Method of Joints only]

8 2 miLiys@pd [Members] 6 (peversess [JoINtS] Csretr auemarajen_w HrevgsL (B
[Cantilever truss] e15/?

(a) sAwnewg (M=2j-3) [Perfect (m=2j- (b) gewpur®aerarsy (M<2j-3) [Deficient (m<2j-3)]
3)

() Wewsuarers (M>2j-3) [Redundant  (d) Alewewpmg [Unstable]

(m>2j-3)]

Ans: A) sfwnrerg (m=2j-3) [Perfect (m=2j-3)]

sa&yrs [Symmetrically] sewwCuppliu@b ceflgner $rmiGaswarer FLEST SIVESL 19 6
[Simply supported symmetrical truss], ewwow Qsmigss 2 miiie [Central vertical
member] o_arer aflens:

(@) eriGungis @upaiens [Always (b) eriGungis @migss [Always compressive]
tensile]
(€) ygws [Zero] (d) wrms [Variable]

Ans: B) aiGungyib @migss [Always compressive]



SHORT ANSWER QUESTIONS 3 marks
PARTB UNITI

2m gereps 20 mm af L wpis [Diameter] o arar p 610%@ #1609 50 KN @)1p aflewss @ [Tensile
force] o " L@SsLILEDDE. wr Gawsw [Young's Modulus] 200 GPa aafled, 58 syeremau
[Elongation] snesirs.
3 m garaprs 200 mm? Qau” ® wpsii [Cross-sectional] gy Qsnes g s69 30 KN @)wp
aflensuier [Tensile load] gy 0.5 mm ger@pg. Qurmpeiar wm Geawsw [Young's Modulus]
GIGTGT?
100 mm wss Beord Csrew @ saresns 0s1@3s%s [Cubic block] 10 KN Qe ® aflews
[Shear force] umi®mps. Qurmaiar el ®s Gewsy [Shear modulus] 80 GPa erafle,
Qai" (g Sy [Shear strain] ereren?
100 mm wss pend Garew @w saegms 100 MPa owsss@ne [Pressure]
2 L L®SSLILGSDG. Qurmelar Lmw Gemsd [Bulk modulus] 150 GPa erafled, oyser
uoefied [Volume] @b wappid eresres?
500 mm gereps 20 mm a9 wps [Diameter] e arar @@y 2 Gownss #1619 @ up aflewsss
[Tensile force] o " L@SsLILEDDE. F8 =yaray [Elongation] 0.25 mm wpmd &9 &
@mpey [Decrease in diameter] 0.0075 mm oy@w. Qur@eisr umuisralar aI9$Ld
[Poisson's Ratio] eresren?
@ Qurmelar wm @ewss [Young's Modulus] 100 GPa wpmis umvisrediar a99sLb
[Poisson's Ratio] 0.25 wy@ib. Qe (hs @eamsgeans [Shear Modulus] seaws® B s.
0.25 m? Qeu”® wpsLi [Cross-sectional] Lgliyb S M e wupid Qasres g o (Hewar &rerd) fL”
gresr [Cylindrical concrete pillar] 5000 kN @818 smweaw [Vertical load] smmig®nsg.
gresflar wm  Gews [Young's Modulus] 25 GPa aafled, garg®ed apu®d Grss
wippsess [Total change in length] sresirs.
15 mm a9 b [Diameter] Qsnesir 10 M gargparar @@ 610%@ CaLlar g eTedL oW 2 Wiss
LwSETLRSSLILGSDE. Cslialled y@iwPEsLILBL AP F swmsa [Maximum allowable
stress] 250 MPa wy,@b. 2 wissssmigw s g cTanL_ 6TaiTa?
1000 mm? Qau"® wsLi [Cross-sectional] wsiiy Qsrew @ Qurmelsar OsreS [Block]
@ aflewss@ [Tensile force] o L u@ssLiLGSDg. sed Beors [Original length] 500 mm
wpnis U8 syerey [Elongation] 0.5 mm sy@w. sesey [Stress] 100 MPa erafla,

LWSTLRSSLILIL L ollens cTasres?
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50 mm wussw Qsrew @@ saeszs Gsreg [Cubic block] 0.0002 sers 9745s
[Volumetric strain] o L Lu®ssLiu@®@&ng. Qurmeler Lmpr Geawsd [Bulk Modulus] 120 GPa

eTrafled, seg sansay [Volumetric stress] erairen?

UNIT Il

4m geruperer @k @pepL Qummsg o s@od [Cantilever beam] o @i Lpmy
wevaruedmpg [Fixed end] wepGuw 1M, 2mM wppid 4m Qsrensvaied T0KN, 15KN wpmiih
20kN 99w apain Gailps sewseanar [Concentrated loads] srmig@pg. @su s
auars@Ld GLiyes [Maximum bending moment] eresres?

6 m affley [Span] Qsresr_ stafigmer srmigeaswaerar [Simply supported] o g5 [Beam]
@& wpip olfalgyd [Entire span] 5 KN/m gw Ligey seowenw [UDL] srmi@@ng).
uaTs @ Ly GpLiLjeL euamrLLgemg [Bending moment diagram] ausnrs.

8 m garwperer e @pepL Qurmss o g [Cantilever beam] o @i Lpm
wevaruiasmpa [Fixed end] wysar wpsed ur® sars@n@ 2 KN/M #io Lige) senw [UDL]
Qsrast®aorars). 2 B upm wevaruied [Fixed end] o erar suenars@Ld H@pLiyewio [Bending
moment] srairen?

6 M garuperer @@ @pepL Qurmss o &g [Cantilever beam] o @i Lpmy
waarial@mrg [Fixed end] 4 m Qgrevwaiad 20 KN gaiss sewaw [Concentrated load]
wpnih wpep afadays [Entire span] 5 KN/m s wigay sewweow [UDL] srmig@mng. o @i
upm wevaruie [Fixed end] o arer auswarg @ mLiyewew [Bending moment]

SeEE (5.

5 m geruperer @ @peopLl Qurmss o &g [Cantilever beam] wysear o @i Lipmy
wpevaruasmps [Fixed end] ur® georg@n@ 10 KN/m s Ligey sew [UDL]

appLuLl Gararg). KyBsuLF gL SwLiye [Maximum bending moment] erairen?
5 m geraperer srafigrar gmmiGasyerar [Simply supported] = $8r5.5 [Beam)] germy wowp
afadayid [Entire span] 10 KN/m &0 Ligey senio [UDL] GOsnesr®erars). m®L Ljeirafuied
[Midpoint] e arar ausweng@s S wLiyenio [Bending moment] erarenr?

5 m garuperer @ @pepLl Qurmss o sHgb [Cantilever beam] 10 KN/m s Ligey seoind @
[UDL] 2 " Li®gsLiL@Snal. 2 mi@Li upp wpevearuies [Fixed end] 2 airar auenars @b

S mLiLyeow [Bending moment]:



6 M Barwerer @ el Cunmss o sF g [Cantilever beam] 10 KN/m s Ligay
aeweow [UDL] s1m1g8ng. o @l upn wpearuiadmpg [Fixed end] 2 m Qsreoavaiad

2 arar @5 LIAade [Section] e arer ausmeng@Ld G wLiyeo [Bending moment]:

4 m geraperer erefigrar simGeswarar [Simply supported] o g&5.6 [Beam] gy 56
yarafld sewowns [Central point load] 10 KN wpmib wpap alfafgys [Entire span] 5 KN/m
& ugey seweaw [UDL] srmi@@ng). o950 s ausvers@d SmLiyeow [Maximum bending
moment] erairen?

6 M Baruparer @@ @pepL Qurmss o g [Cantilever beam] o @i Lpmy
wearuwrg [Fixed end] wae 3 M auewr 5 KN/M &0 Ligey sewweww [UDL] srmig@mg.

ABFUL & umarsEGLd H@Liyew [Maximum bending moment]:

UNIT I
@@ 1-L99a [T-section] 120x20 mm o%L1Ger@ss [Flange] wpmis 20x150 mm Gauri
[Web] @y@weaupempns Qsnes@erers. GeuLider [Web] ey uialmpg [Bottom] L9fafar
BOwIes [Centroid] sreirs.
@@ DL oL L 11 19Fay [Solid circular section] 150 mm a9 [Diameter]
Qs me(parargy. siped yrsams [Radius of gyration] sewrs® (s.
100 mm x 200 mm yereyeirer @ S Geacusi 9fay [Solid rectangular section] wyser
100 mm wssb Ggsns [Vertical] @@wa@ aumasuiey massliL@®ng. e o't BH L
<4 [Horizontal centroidal axis] uppw <z Hevwvern HapLiys@mner [Moment of
inertia]:
@ S a1 199e [Solid circular section] 200 mm a9 15 [Diameter]
Qs resHarargy. s GQaul (B s Gasgas [Section modulus] srers.
@ S el L 11 199ey [Solid circular section] 120 mm a9 15 [Diameter]
Qs resT(HoTaTS. ST FIHA FPaT Blencvanio BLILSSHmenar [Polar moment of inertia]
FHTGT .
100 mm x 200 mm yereyairer @ B Geaicusi fay [Solid rectangular section] 200
mm ussd ggsns [Vertical] @@é@s amsuied madsliLu@Rng. He 'L BHL s
[Horizontal centroidal axis] upplw Qe ® wps Gewrsd [Section modulus] eresren?
150x20 mm +%LiGarehe [Flange] wpmis 20100 mm Qauci [Web] Qsrer @ T-L90ay
[T-section] QauLi9er [Web] oy u9ad@mpg [Bottom] 40.5 mm Qsrensvaied pGogeams



10

[Centroid] Qsrawr®arerg. 9fafler Qwrss o w [Total height] 120 mm gy, @.6.
Sew_oL L B =yde [Horizontal centroidal axis] upplw leneveos SpLiLSSmenat
[Moment of inertia] sreirs.

100x10 mm o%LiGargsssar [Flanges], 10x150 mm Qauwi [Web] Qe @i anr
#0887 |-199e) [Doubly symmetric I-section]. L9fader Gorss = wows [Total height]
170mm oy@w. Kevwi’' L pGw ds [Horizontal centroidal axis] uppw BHevevenio
SmLys®penar [Moment of inertia] srevirs.

@ S el L i 199ey [Solid circular section] 200 mm a9 15 [Diameter]

Qs et R ararg). 2 e QoL ® ps Garssas [Section modulus] sresrs.

@ sl ey [Square section] 80 mm wussd QsneBaTars. ST FLped Y Tsm®S

[Radius of gyration] sresirs.

UNIT IV
6 m afifey [Span] wpapeugis 10 KN/M g Ligey seww [UDL] Qsrevr eraflgmes
smmgaswerer [Simply supported] 2 85 [Beam] garmy 100 mm x 200 mm Qsaleus
Qe ® wpsid [Rectangular cross-section] Gsrasr®erars). HsLLF auewars@Ld S BLILIGLD
[Maximum bending moment] wpmnib @suL s aumars@L sese) [Maximum bending
stress] srarenr?
4 m a9fay [Span] Qe erafigrer snmigaswyarar [Simply supported] o g&516 [Beam]
@&y 12 KN/M s ugey semwge [UDL] o u@sstiu®@@ng. Qe ® wsd [Cross-section]
100 mm wysaws [Width] Qsrein_ g QFaiauswrGd. ASSLLF aiwers@GL 50
[Maximum bending stress] 25 MPa arafled, 2 58189 e [Beam] Gseweuwnar o4pid [Depth]
GIGTGT?
8 m garuparer erafsner srmigasuerar [Simply supported] o g8s.6 [Beam] sty
@a1eunm smEHuIS®BEE L [Support] 2 m Qsreeale 15 KN gwiorer @uoeaw® Lyerafs
senwseaer [Point loads] Qsresr@erengs. o s@gib [Beam] 120 mm ysevid Qsmesr_
Qsareusii 19enau [Rectangular section] Qsnesirig Bpsred, wpmih BsLL &
AL FESLILIBL cumatdGLd samasa) [Maximum allowable bending stress] 10 MPa arafla,
GoppsUL F Csamaiwne g pid [Minimum required depth] eresren?
10 m Bengparer erafg e grmigasuerar [Simply supported] = g@g.6 [Beam] gammy pGaled
50 kN g@ ereld sevwenw [Central point load] Qsresr®ereng. 2 @ [Beam] L g7

Qe ® wsid [Solid square cross-section] Qsresrg BEST, LHDILD B SLIL &
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AL FESLILBL cuamardGLd saaa) [Maximum allowable bending stress] 100 MPa
arafley, Caseamaiwner sHrs@ar [Square] ugs pars [Side length] eraren?

8 m afifley [Span] Csnresr erafigrar samiGaswyarar [Simply supported] o g&516 [Beam]
@&y 10 KN/M s 1gey senwo [UDL] wpmis ¢ yerefld senwwns [Central point load] 40
kKN appLiul Gereg. @sul s auamard@Ld sesa) [Maximum bending stress] 15 MPa
arafled, Ceamauwmer Qaul’ B wps Gausws [Section modulus] eraren?

6 m affley [Span] Csresr erefigrer samiGaswyarar [Simply supported] o 8@ 516 [Beam]
e B® yerefd sewowrs [Central point load] 20 kN Qsresr@eirerg. = 856 [Beam] 150
mm yseid Gsrew Qeaieous Geul” ® wpsd [Rectangular cross-section] Gsresriy ppsTad,
wppith YBsLL F auemagGLd samsa) [Maximum bending stress] 10 MPa arasflav,
GopEsULF Csemaiwner g pid [Minimum required depth] eresren?

150 mm x 200 mm yereys 3 M affleyid [Span] Qsnesr erafgres srmiGaswarar [Simply
supported] 2 g@16 [Beam] germy swowmrs ugliuciuc L uepeured [UDL] empLiuil Gerersy.
AL FESLILBL auemarg@Ld samaay [Allowable bending stress] 10 MPa. 2 8188 e L85
DI BESLILGL HDsLLF F10 Lgey semwuiar [UDL] syarmads sarsd(s.

100 mm x 300 mm yareyb 5 M afifleyid [Span] Qsnesir erafgres smiGaswarar [Simply
supported] 2 @ [Beam] g 5@ yerefls seowwred [Central point load]

appLiLL Berengl. @IGssLiL®BLl amarsE samaa [Allowable bending stress] 5 MPa.
2 5P e 1851 HYeIDESLILGL DL & sewuier [Load] syermals samis (s,

10 m a9fley [Span] Csresr erefigrer srmiGeswaerar [Simply supported] o 8516 [Beam]
@&y 10 KN/m s0 Lgey senwg g [UDL] o C u@s$stiu®®nsg. o 8o [Beam] 150 mm x
300 mm Qeaieus Gau” ® wsd [Rectangular cross-section] Gsresirig pEsT60, YBFLIL &
gL samaa) [Maximum bending stress] erairan?

100 mm x 200 mm syereyerar @@ Gsaleus o gH s [Rectangular beam] 15 kNm
auars@ Ly GLiLewsgs [Bending moment] o L u@gsLu@@ng. wm Gawsw [Young's

Modulus] 200 GPa wy@Lb. eumeralar o rgems [Radius of curvature] sresrs.

UNITV
R wppedownet Hrwss @ [Perfect truss] Weareumworn Pl Lu®@pg: A(0,0) @
s iwpevar [Pin], E(8,0) @ = ;enar [Roller], B(0,4), C(4,4), D(8,4), F(4,0) e (hsair
[Joints]. ufwresmiser 181 _jsefled o ererer. o miLiyser [Members]: AB, BC, CD, DE, EF,
AF, AC, CE wpmis CF. grewvss @ [Truss] C @ 100 kN & Grr58) sewwo [Downward



load] Qsresw@arars). AC o myii9e [Member] o aror aflewssafiar [FOrces] «jerey wpmiid
sarewaw [Nature] sewr_s.

R @pepL Qurmss grwssL iyer [Cantilever truss] afleurs@PLiysar ara@wmny:
A(0,0) @& smmisLiuc L g, B(4,0) @& smmisuiuc L apc @ [Supported joint], C(4,3) @
s Lpp apL ® [Free joint]. ufwrewmiser 8L jsefled o erarar. o piLiysar [Members]: AB,
BC, AC. gravgs (3 [Truss] C @a 8 kKN 8pGrr89 sevo [Downward load] Qs et ererg.
<magal 2 piLiyseiad [Members] o arar aflewgenw [Force] sewr_mgs.

unevih revgsL e [Bridge truss] afeursgpliyser tareumomm: A(0,0) @ & [Hinge],
D(8,0) @a 2 wenar [Roller], B(2,3), C(6,3) e @sar [JOiNts]. ufioremrmiser 5L L jsefed
2 ararawr. o miLiysar [Members]: AB, BC, CD, AD, AC. gravgs ® [Truss] B @ae 20 kKN
81pCGrrss seow [Downward load] Qsras@ararg. AC o piife0 [Member] o airer aflensufler
[Force] wjeray wpmid satenwenw [Nature] seir_ms.

R (paLowreT grewssL (B [Perfect truss] Weareu@ommy @Puid Lu®Sna: A(0,0) @ed
ajapevar [Pin], F(12,0) @& o @evar [Roller], Gued epr” Grasar [Top joints] B(3,4), C(6,4),
D(9,4), 8y ep @ [Bottom joint] E(6,0). = miiyyser [Members]: AB, BC, CD, DF, EF, AE,
BE, CE wpmis DE. gravgs @ [Truss] C @a 25 kN 84 G8prs8 seww [Downward load]
Qsrar®aerars. CE o piided [Member] o arar aflenasafiar [Forces] wjeray wpmiid
sarewew [Nature] ser_s.

R wppaLowreT grewssL (B [Perfect truss] Wereu@ommy P Liu®®na: A(0,0) @ed
adwpear [Pin], F(12,0) @& o @anar [Roller], Guaed e’ Gisar [Top joints] B(3,4), C(6,4),
D(9,4), 8 ep”® [Bottom joint] E(6,0). = yuiiyyser [Members]: AB, BC, CD, DF, EF, AE,
BE, CE wppis DE. grevgs @ [Truss] C @ae 50 kN &5Cprs& senw [Downward load]
Qsrasr®aerarg. EF o pii9e) [Member] o aror aflenssafiar [Forces] wjeray wpmitd seren e
[Nature] seir_ms.

R wppedLownes rwssL ® [Perfect truss] Wareumorn Pl iu@Spg: A(0,0) @
aiwpear [Pin], D(4,0) @& o @ewer [Roller], B(0,4), C(4,4) e (sar [Joints].
ufwnessiser 181 jsefled o ererat. o miLiyser [Members]: AB, BC, CD, AD, AC.
grwss ® [Truss] C @a 20 kKN 8 Gprs& sewo [Downward load] Qe ararg. AC

2 miife [Member] o aror eflewsuiar [Force] wyeoray wpmih searenineow [Nature] setr_ps.
R wppeoownes rwss () [Perfect truss] Wareu@orn Pl iu@®ng: A(0,0) @
s iwpevar [Pin], E(8,0) @a 2 menar [Roller], B(0,3), C(4,5), D(8,3) apL” ®sar [Joints].
ufresmiser 15 L jsefled o airerer. o myiyjser [Members]: AB, BC, CD, DE, AE, AC, CE.
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grvssL @ [Truss] C @a 18 kKN 85Grr89 sewwo [Downward load] Gsresrparerg. AB
wpnitb BC o piiysefied [Members] o arer alenssafier [Forces] wjoray wpmih seienivenu
[Nature] sesr_gs.

R Fmevy sTwssL B [RoOf truss] araumpommy o peunssliuc Gererg: A(0,0) @& gmiwpamer
[Pin], G(14,0) @& 2 @ewar [Roller], Guwe ep”®sar [TOp joints] B(2,4), C(5,6), D(9,6),
E(12,4), & ep” @ [Bottom joint] F(7,0). ufonesrmiser 8L L jsefad o airares. o miLiLsair
[Members]: AB, BC, CD, DE, EG, FG, AF, EF, BF, CF, DF. sewsar [Loads]: A, B, C, D,
E wipis G g@weaupped 20 KN &C8pr58). AF o piiie [Member] o arar aflensuier [Force]
Syaray pnitd sarewew [Nature] ses.

R (ppLowreT gewssL (B [Perfect truss] Wereu@ommy P Lu®Sna: A(0,0) @ed

s iwpear [Pin], E(8,0) @& 2 menar [Roller], B(0,4), C(4,4), D(8,4), F(4,0) e psair
[Joints]. ufwresmiser 181 fsefled o ererer. o miLiysaer [Members]: AB, BC, CD, DE, EF,
AF, AC, CE wpmib CF. grewvgs @ [Truss] F @a 100 kKN 81Grr89 seowo [Downward
load] Gsresw@aerers). CF o miit9ed [Member] o arer allensseafiar [Forces] <yeray wpmid
sarewew [Nature] ser_gs.

R wppevowmes Hrwss @ [Perfect truss] Wareumorn Pl iu@®pg: A(0,0) @

s dwear [Pin], F(12,0) @& o @anar [Roller], Gued ep” Gisar [Top joints] B(3,4), C(6,4),
D(9,4), 8y ep @ [Bottom joint] E(6,0). = miiyyser [Members]: AB, BC, CD, DF, EF, AE,
BE, CE wppis DE. grevgs @ [Truss] E @a 200 kN 85685189 sewo [Downward load]
Qsrew@ararg). AB o mii9ed [Member] o arer allenssafiar [Forces] wyaray wpmibd sarenioeou

[Nature] seir_ms.



PART C DETAILED ANSWER QUESTIONS 10 MARKS

UNIT |
150 mm yseepd 12 MM sy oeyid 2 airar e10%@ L e 1.0 M Beororeag). =g 180 kKN
<85 @ upailensse [AXial tension] o L@ SsLiL@Sng. s uiear [Flat] 56 ojaray
[Elongation], @ysewg@e [Width] s@asws [Contraction] wpmih sigweflad [Thickness]
FBos APuapens GiwreNssan. E =2 x 105 N/mm? wppib urdisraier a)@sib
[Poisson’s ratio] = 0.33 erews Gsmais.
3 m gareps 300 mm x 200 mm wyarayd Qsmest @ Gealeus wrs e [Rectangular
wooden column] 300 kN ¢4 Lieseneu [AXial load] srmig@pg. sewuiar 8 gresr 1.5 mm
G@DESLILIB S sreLiLi®Hmg.<br> (i) wog gresflear [Wooden column] sensay
[Stress] wpmid @Aenus [Strain] srews.<br> (i) gresfler wm Gewsw [Young's modulus]
wppith alepLiygsaienn Gassas [Rigidity modulus] sresrs, unuisrear a9
[Poisson’s ratio] 0.25 erasfiev.

Gaemaiwnet aueiLL RISEFL&T Lo Gain aeswTeT samsasaar [Stresses] alars @s.

30 mm af 16 [Diameter] Qanesir @ 569 60 KN @ pLiy aflewss s [Pull]

2 L L®ssLL®Sng. 200 MM wyearafl ® sargde [Gauge length] wyerad LiL@w B &
[Extension] 0.1 mm wpmid a9’ wipps [Change in diameter] 0.004 mm sy, wm
GawsL [Young's modulus], unuisrefar al&sid [Poisson’s ratio), L@ @emrswd [Bulk
modulus] wpdmid sb1uder [Bar] ugwefad [Volume] enu®d wippseass seaas8) () s.
35 cm fard, 4 M ysevid wpmid 4 CM b Qsnes @ 2 Cowrss sbiuier [Metallic
bar] wm gewsw [Young’'s modulus] wpmib unvisrefiar a§ssGer [Poisson’s ratio]
wPLiewug Giwranssay. 2% 30 KN syde Qmise@ sawse [Axial compressive load]

2 L LBSSLILGS DG hord Gapay [Decrease in length] 0.75 cm wppibd ose DsMLiy

[Increase in breadth] 0.003 cm y@Ls.

UNIT II
() @pepLi Qurmss 2 g0 [Cantilever beam] wpmih sreflgnes srmigamsyerer o @b
[Simply supported beam] w,@weapmig@ @ Cuuwres Gaupiuir e aflars@s. (6
@G uesar)<br>(ii) smmig Blavevsafer [Support conditions] wyg Livieor_uled o airar

aGsais @Quew(h) cuews o @ rmisear [Beams] aleufssays. (4 w6 ueaisar)



3 m garwperer @ el Cunmss o sS g [Cantilever beam] o pi@i Lpay
wevarialmpag [Fixed end] 2 m geng@n@ 2 KN/m #10 Ligey senweow [UDL] srmi@@ng.
Qe B aflens aueorb [Shear force diagram] wpmyid euemars@Ld SwLiye o
auegLL_geng [Bending moment diagram] evensgs.

6 m affley [Span] Qsresr srafigmer srmigeaswaerar [Simply supported] o g&75 [Beam]
@ 5@ aparple Learaisaie [Middle third points] gaiQerammis 20 KN Qe @oessr(p)
yarefd seviosewar [Point loads] srmigeugpsies Qe ® alens wHmiLd eue»ers@Ld
SmLiye»w suengLL_msenar [Shear force and bending moment diagrams] aewgs.

4 m geruperer eraflgner smmiGamswarar [Simply supported] o g5 [Beam] gamy s@aled 5
kKN @@ yaerafld sewwamw [Point load] wpmid wpwp serg@aud 2 KN/M g Ligey seoweanw
[UDL] snmig&mg. SFD wppis BMD @ euewrs.

Qe B aflens [Shear force] wpmid auemars @b HmpLivjeow [Bending moment] oy @waupeom
U TUPIES L. OB aflens LHpIL aImersEGL SIBLIL® ssTaT GP) wiysmar [Sign

convention] o grremtg gL a1 afars @s.

UNIT 1l
Goa +5L1Geresé [Top flange] 160 mm x 10 mm wpms Gaui [Web] 130 mm x 18 mm
Qamewr T-190afer [T-section] s@wgeas [Centroid] sraws. Qwrss < [Overall depth]
140 mm.
Goa 05L1Gerehs [Top flange] 120 mm x 10 mm, &1 »%1Garehe [Bottom flange] 120 mm x
10 mm womis Qe [Web] 100 mm x 10 mm Qs resr_ |-19fa9er [I-section] s@uwgeas
[Centroid] sresirs.
Goa 05L1Gerehs [Top flange] 100 mm x 20 mm, gewr® [Stem] 200 mm x 10 mm Qs mewr
T-199afer [T section] s@wsgews [Centroid] sreirs.
Guoad o%LiGanehe [Top flange] 120 mm x 10 mm, & %LiGanehe [Bottom flange] 120 mm x
10 mm wpmpid Qauci [Web] 100 mm x 10 mm Qsneir_ s0885 |-19Aafer [Symmetrical |-
section] glevewewio HLiygE@neoe [Moment of inertia] sresirs.
QauafLiym =yeray [Outer dimension] 25 mm x 25 mm wpmiid sy et [Thickness] 2 mm
Qe g #5107 Gfleunes L9fafne [Square hollow section] XX wpmid YY oydasar
[Axes] upplu Baewens SpLiys@mar [Moment of inertia], spe oo [Radius of gyration]

wpmid Qe B we Gewsd [Section modulus] e s weapens sres.



UNIT IV

Hareups L9feysepssiet plavevens pLiLg®mer [Moment of inertial wpmpid Qe ® wps
Gassmsg [Section modulus] erepgs:<br> (i) syseid ‘D’ wppid oppd ‘A’ Qemesr
esareusd [Rectangle]<br> (i) a9 1p ‘d’ Qaresr eur 1 ib [Circle]<br> (i) ugsid
‘A’ wppib sy wer 't Qsres @yeunes sgd [Hollow square]

60 mm x 100 mm yereyarer @ Geaieus 2 gHrH [Rectangular beam] 4 m arefigres
smmgamsyerear [Simply supported] affaded [Span] s@aded 4 KN @@ yeraflld senoeow
[Central point load] srmig&na. «SsLL s auemars@Ld samsamar [Maximum bending
stress] snavrs.

() wewarey soarum e [Bending equation] erp® <ewearsgy o mliysearys [Terms]
alfssas. (3 LU ser)<br>(ii) 6 mm a9 b [Diameter] Qsreatr 610%@ $L519 gaTmy
6 M o) Qarew el L augaled aIarEsLLGSDS. SIETLLLGL NDSLLF 55l
[Maximum stress induced] giwrafssawn. E =2 x 10° N/mm? srens Qsmars. (7

B LiasTH )

() @B oydens [Neutral axis] e euewriL_ggi_er [Sketch] auewgwmissayis. (3

@ LiGuesar)<br>(ii) 60 mm x 100 mm wyereyerer @ Geaious o Gy [Rectangular
beam] 4 m erafigrer smiGswarar [Simply supported] affafled [Span] s@afled 4 KN g5
yarefd sevoeow [Central point load] srmi@8ng. «SsuL s aumardGLd smsamal
[Maximum bending stress] srews. (7 08116 Liesisair)

#0885 199ey [Symmetrical section] Qsraw @ 2 g0 [Beam] 350 mm w016 [Deep]
Qs restL_gl LPmILD ST LpSaTenio y&& [Principal axis] uppw Blewew @LiysSner
[Moment of Inertia] 131.6 x 10"6 mm”*4 oy@5. o8 o185 58D [Radius]
auargsLILIL ewrd? yBsLL F semsa) [Maximum stress] 126 N/mm? o8 srei_ggn 1y
aasfien. E = 2x10"5 N/mm? erewg Qs rairs. @55 samsale [Stress] er@iiys SmpLiyemi

[Moment of resistance] eraresrouns @Qmws@H?

UNITV
Gaamaiwnear auangLiLmisar [Sketches] wpmib o gryemimisepL_ar wpupewwrar &L sbi%ar
[Perfect frames], wpupewwowpp s 1smiser [Imperfect frames] wppid @epur@®erer
[Deficient] wpmid lewswrer [Redundant] «.°L_sisar @ weapeop aflars@s.
(1) avewrLiL_misen_er [Sketches] grevgs g ar [Truss] smmig Blevwseanar [Support
conditions] aflars@s. (6 wHLIGUmsar)<br>(ii) ol L miser [Rafters] wpmib @emewrliysar

[Ties] e@weaupern aueorumissas. (4 wHLICLTSaT)



Frvgs e [Truss] ugLiumie) Gsuicu@a FOUGL Ly sear [Steps] apL Gsafer
wenp [Method of joints] wpmis LIfeyseiar weanp [Method of sections] e,@weaipeapLi

LWTLRSS aflerd Es.

srl L Liul Gerer LL_g@e [Figure] o arer srevgs igar [Truss] o miLiysefled [Members]

o arer aflewasenar [Forces] Siwnaflssab.

20 KN
20 KN Xc 20 KN

Rq =40 KN Rz =40 KN
srl L Ll Gerer uLg@e [Figure] o airer g@peopLi Qunmpss ¢ L sgs [Cantilever frame]
apPsaflar wenp [Method of joints] epevs LigLiumie) Qeuig, o piLiysefiey [Members]

2 arar aflenasafler [Forces)] gareow [Nature] wpmid <erewar [Magnitude] ghinrafigsayib.




