CHAPTER

Q.1 Asimply supported beam carrying a concentrated

loag W at mid-span deflects by §, under the load.
Il the same beam carrigs \he load W such (hatil
is distributed unilormly over enlire length and
undergoes a defleclion 8, al its mid-span then

&, :5,is
@ 5:8 (b) 8:5
c) 1:1 (d) 3:2

Consider lhe following statements:

Ina cantilever subjected (o a concentrated load

atihe ree end,

1, Ihe bending stress'is rnaxnmum al the Iree
end.

2. lhemaximum shearslless Is constanl along
Ihe langth of the beam. - .

3. the slope ol the cIasuc curve is zero al xhe
fixed end. .

Which of lhese sxatemenl(s) is!,age correc!?

(a) 1.2and3 (b) 2and3

() 1and3 {d) 1and 2

Two idenlical cantilovers are loaded as shown in
the figure. If slope at the free end of 1he canlilever
in figure (i) is 8, hen the slope at free end o
cantileverin liguvo(ii) willbe

-]

C .
T P
Fg  C
L L
¥
Fig (@
) 1
1 Yo
@ 30 ® 5

© 2o @ o

= Strength of Materials

Détléctionof Beams

Q4

|
i
|
!
i
x
I
l

1as.

Q7

o6

ST eara

Assertion (A): In a simply supported beam

subjectad 1o a concentrated load Pat mid-span,

\he elastic curva slope becomes zero under the

load.

Reason (R): The dellection of lhe beam is

maximum at mig-span.

(a) bolh A and R are true and R is the corre&t
explanalion of A

{b} both A and R are true bul R is nol a correcl
explanation ot A .

. (&) Aistue bulRis false
. (d} Ans 1alse bm R Is rue

A simply supported beam having rectangular
seclon 4.cm wide and € cm deep carries a

! mid -span ooncentra!ed load. The deflection under
‘the load is 5. If the beam is now supportad with

4 cm slde parallel 16 line of action of foading,
thea the dellection under the load will be

{a) 0.448 {b) 0678

{c) 155 - () 22568

Ina canfilever beam, if the fenglhis doubled while
keeping he cross-section and the concentrated
foad acting at the free end lhe same, the
dellection at lhe lree end will increase by

{a) 2.66tmes {b) 3times

{c) 61times (d) 8limas

Which one of the follawing is represenied by area
of the shear torce diagram from one end uplo a
given localion on the beam?

(8) BM at the location

(b) Load atthe location

(c) Slope al ihe localion

(d) Deliection atihelocation
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A Iriangular shaped cantilever beam of uniform
thickness is as shown in figure. The Young's
modulus of the beam is £ A concenirated load
P is applied at the free end of the beam. The
maximum defleclion of the beam s
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A beam of overall length L rasxs on wo simple
supporis wilh equal ovethangs on bolh sides,
Two equal loads act at the free ends. If the
deflection al the cenlre of the beam is the same
as that al ine either end, then the length of either

overhangis
(@) 0.152L (o) 0.207L |
{cy 0.252¢L @ 0.277L

Q.10 The slopa at the support Aof a simply supported

beam loaded as shown in figure will be
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Q.11 Match List-1 {Nawre of beam) with List-1i

{Maximum dellaclion} and select the correcl
answer ysing the codes given below lhe lists:
List-1
A. Cantilever beam subjecied o concentrated
{oad Walfreg end
B. Simply supporied beam subjecied o a point
igad Walthe cenlre
C. Cantilever beam subjecled lo a hygroslalic
foad wiith zero inlensily at tha free end and
Wal lhe fixed end
D. Simply supported beam subjected 1o a
wriangularly distribuled load with its apex of
_ magnitude Wat 1he mid span
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Q.12 Forlhe linzar elaslic beam as shown in the figure,

the flexural rigidity, £, is 781250 kN-m?, When
w'= 10kN/m, the vertical reacion A at Ais SO KN, |
The value of R, for w= 100 kNimis
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{a) 500N {b} 425kN
{c} 250%N {d) 75kN

Q.13 A cantilever ol length 1 carries a concentrated

{oad W at the mig span, and is also propped al
the free end, Following conclusions are drawn: .«



1. The reaclion at lhe prop is -51—2{

2. The bending moment is zero at a distance

3" 2 rom the fved enc.

3. Maximum bending momentis -3—52-1'1‘1.,
Which of the above conclusion/s is/are correct?
{a} only t {b} bolth1and 3

{c} both2anc3 {d) 1,2and3

Q.14 Acanlilever beam ol length ! carries 2 uniformly
distributed load “w" per unit length, and is
propped at free end, Following points are made:
1. The maximum defiection } occyrs at 04227

from the pmpped md

2, Reaction at the ptoppe:i end :s Ewr

3. De(lem:satmtdspanoﬂhsbe‘amnﬂmt

Which of these slalemems :sfarecorrect’*
(a) only2 (bl ‘bothtand 2
fc) bothtand3 {d} bem2&nd3

0 i5 Cmswermelcérowmgstatemems
1. Deflection in fixed bedm i8 le%s than thal of
simply supponed beam.
2. Fixed beam is subjected to lesser bending
moment in comparison to simply supported

beam. . .
3. Temperature stresses produce larga stresses
in a fixed beam. |
' Which of thase stalements are correct?
(a) both {and 2" (o) both2and3
{c) bathtand3 {d) 1,2and 3

Q.16 The dellection caused by the ransverso shear
. force is not negligible in
i+ {a) slenderbeams
" {p) cireularcross-sections only
- {c} deepbeams
{d} f-beamns

Q.17 Anincrease in lemperature on the lop fibre of a
simply supported beam will cause
{a) upward dellection

{b} downward deflection
{c) nadellection
{d} upward or dovmveard deflection

Q.18 Consicer ine following slatements regarding the
bearns znd their loading as shown infigures (a)
and{b)

Deflection al Bof beamin ligure (a) would equal

1. {WEI x BM a1 8 of beam in ligure (b).

2. (VEN xmoment of the area abowl 8ol BMD
of beam in figure (a).

3. {1/£f) x moment of the area ol BMD aboul
B ¢! beam in tigure {b).
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Whicﬁ of lhesé slalements isfare correct?
fa) 1and3 (b) 1and2
{c} 2only {d) 3only

Q.19 A horizontal beam of length { of unitorm
cross-section is pinned at ends Aand 8. Atend
A, there is a aniiclockwise moment Mand atend
8 there s clockwise moment 24, The slope at
end A and end Bare respectivaly
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(.20 A 4-metre fong beam, simply supported at its
ends; carries a poinlload *“W' atits centre. If the
siope at the ends of beam is 1°, then detlection
al the centre of beamis
(a) 10.56mm
{¢) 23.27mm

{b) 18.32mm
[d} 38.37 mm

0.21 Which of the lollowing slatements are correct?'
Macaulay’s method for calculalion of slope and
dellection in a beam is suitable for
1. prismalic beams only,

2. several concentrated loads and can be
exlended lo uniformly distributed loads.

3. both prismatic and non-prismatic beams.

(a} Only1 {p) tand2

(¢) Only3 d) 2 apd 3

Q.22 Consider the lollowing stalements.

1. Conjugale beam can be used to determine
slope and defleclion in a non-prismalic beam.

2. Conjugate beam may be slatically
indelerminate.

3. Conjugate beam melhod gives absolute
slope and dellection.

The correct answeris

(&) 1and3

€} 2and3

{b) tand2
(dj 1.2and3

Q.23 The stepped cantilever s subjecled 1o moments;
M as shown in the figure below. The vertical.
defleclion a1the lree end {neglecling sell weight)
is
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Q.24 A simply supported beam of length L carries a
point ioad Pas shown. The maximum dellsction
ocours at
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Q.25 For the applicalion of momenl area method for
linding deflection al a seclion in a beam
(@) the posilion of atleast one tangen! lo the
elaslic curve, at any section should be known
{b) the AfE}diagram must be triangle
- {c) the beam must be of unilorm moment of
inertia
{d} \he Brtdiagram if known is sufliciont

6.{d 7.(a) 8.{q) 8. (&) 10.{a)
16. () 17.(a) 18.{d) 19. (d) 20.{c)

21.(b) 22 (8) 23.(d) 24.(a) 25. (3)
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when w= 10kNfm

A= ———-————10"54 =1mm
T Bx781250
vhen  w= 100kN/m
A = 10mm (il there is no rigid platlorm
[ al Bbut A aliowable = 6 mm)
Agl?
0= -2
3EI “LG
4x 107 x3%78125
= ,R5= ‘_;_'53——_
Ay = 75kN
R, = 50075 = 425 kN
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where Ris the reaction at the prop support.
Therefore

13
Vo= — W
5= % "

» Lot us find bending moment at x from fixed end.

i

M=+ R(L-.p-w(t-,‘,’_é)

a0 -w -]
(L-x)- w5+
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kT (L—x)- W(2 -‘)
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S.F. changes sign at the centre and hence
maximum bending moment occurs at C
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Dsllection at 8due lo reacticn Aal propped end
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B = 2t
= 8
{d)
In momani area mathod:

Slope =0g -0, = '61_1 {Areaof BMDUelwsen A

and 8)

" Deftection = 8 - 5, = — [moment of area of
# E1

BMPD belween Band Aabout 8]

in conjugale beam msthod:

Slope at any seclion of given beam = SF at
corresponding section of conjugate beam,
Deflection a1 any section for the given
beam = BAM al corresponding section of
conjugate beam.
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{c)

wx (4)

Defteclion at cenire of baam = BE]

wx{af @

Siope at ends of beam = e T80

4. = -
= Deflection = §X1wm=?327 mm

{b) .

Macaulay’s method Is based on singuiarily
function. It s applicable for prismalic beams oriy.
Whils Mohr's moment area melhod can be used
for prismalic and non-prismalic beams.

23,
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" Using moment araa melhod.
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