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Q4

Q2

Q.3

Acongcenlrated lorce F is applied {(perpendicular
(o the plane of the ligure) on (he lipol the ‘U bar
as showm in lhe ligure. The equivalent load ala
seclion close lo the lixed end is

{a) Force F

(b) Force Fand bending moment FL

{c) Force Fand twisling moment FL

{0) Force F, bending moment F£L and twisting
momanl FL

A beam made up ol two identical bars AB and
BCis hinged at 8. The end Ais fixed and Cis
simply supporled with load ‘P acting as shown.
The bending moment af Als

VAN

o Lo (R 12—

{a) Zero {o) %

{c) PL () Y

The shape of the bending diagram for a uniform ‘

cantilever beam due lo ils self weighlis
{a) straight line {b) hyperbola
{c) parabola (d) ellipse

Q4

Q5

Q6

Strength of Materials

Shear:Force and Bending Moment -

Abeam has aloading pallem as shownin figure,
The beam is considered (o be weighless. The
maximum BM occurs at

A 8 3000 N/m ¢
- 2m ! 2 |
{a} a8 by at2.675mirom A

{c} a12.5(rom A (d) at3.225mfrom A

A simply supporied beam is subjected to a
dislributed loading as shownin igure below. Whal
is the maximum SF in the beam

whN/m
| L |
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Alever is supporied on two hinges at Aand C. It
cardies a force of 3 kN as shown in the tigure.
The BM at Bwill be
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A 8 C

o § m—fo— 1 m—af— 1 M —=
{a) 1.5kNm
() JkNm
{c) OkNm

(d) GxNm



Q.7 Shear{orce and BM diagrams for a beam ABCD
are shown in figure. It ¢can be concluded that

A 8 200N ]

I 00N ¢ £ o

bo— 10m—+ 25m =
SFD

— 3000 Nm—v]

AI-- 1om—€e-—~—+— 25m————1
BMD
(@) The beam has 3 supports
(b} End Ais fixed
(€} Acouple of 2000Nmacisat C
{d) A unilormly distributed load is confined (o
BCanly

Q8 Conswer the lollowing stalement.
I ata section distant from one of the ends of the
beam, Mrepresenis the bending moment, Viho
shear force and ‘w' the intensity of loading, then

aM av
| —=\ 2. —=w
dr ox
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where y is 1he dellection of beam at the seclion
VWhich of the above slalement(s) is{are) correct?
@ vandd (b) 1and2

(c) 2and3 (a) 1,2and3

Q.9 Abeamol overall lengih L with equal overhangs
on bolh sides carrics a unilormly distributed ioad
over the entire length. To have numerically equal
bending momenis at centre of the beam and at
supporls, the distance between the supporls
should be
(@) 0277 L
{€) 056L

) 0.403 L
d) 0.707 L

Q.10 A prismaric beam of length L and fixed al both
ends carries a unilormly distribuled load. The
distance of points of contrallexure from either

engs is ’
(a) 0.207 L (o) 0.578L
{c) 0.5861L (d) 0.25L
Q.11 A simply supperted beam of length L carries a

load varying uniformly from zero at left end 10
maximum al fight end. The maximum benging
moment occurs at a distance of

(&) 1743 fromlelt end
v (b)Y W3 fromlelt end

+ {e) /3 lromrightend
v {d) Y3tromrightend

0;12 In ligure below. Ine maximum bending moment
atihe fixed end of Ihe canulever caused by the

H UDLis M,

| {P wim

: — 85—
b i I

The bending momenl at a seclion #5 from the

free endis
. (a) 4% ol M D) 5% of M
., {c) 10% ol M {d) 20% of M

1
Q.13 Which ane of ihe fallowing represents the carrect
shear force diagram of the simply suppancd
beam as shown in ligurg?
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Q.14 Asmallnarrow barge is loaded as shawm in figure,

Maximum shear force in barga ls
@) 3kN (0) S kN
€} 4kN ©{d) TkN

Q.15 A simply supported beam 'o{ span [ is lcaded
(as shown) with a UDL of Intensity w, per unit
fength al Aand w; per unitlength at 8. The shear
force at the support Bis given by

W, Tl ws

y Ap—————— &

(@ )

{wy +wp)/ (W +wa)t
3 6

® 5+3 @ 5+5

Q.16 Axial force in the member BC of the structure as
shown in the given figure is

15N

—3m—i -
(@) 15kN {p} 20kN
{c} 25k {d) 30kN

Q.17 Acantilever beam having 5 mlengthis soloaded
sothat it davelops a shearingforce of 56 Tand a )
bending moment ol 20 Tmat a section 2 mirem
the fres end. Maximum shearing farce and

. maximum BM developed under this load are 50T
"and 125 Tm respectively. The load onthe beam
is
:-{@} 25T concentraledioad atfresend
{b} 20 Tconcentraledloadatfresend _
" {¢) 5Tconcentratedioad atiree and and 2 Tim
load over entire length
(d} 30T/mUDL over entire length

Q.18 A 'oadad blam is shown in the figure. The BM
diagram of the beam s bast represented by
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Q.19 Match Lisl-l {Simply supported beams} with
List-tl {Shear force diagrams) and select ihe
correct answar by using codes given below the
lists:
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Codes:
A B CD
(a4 3 2 1
byt 2 3 4
2 4 1 3
b1 3 2 4

Q.20 Match List-l with List-ll and select the correct

answer by using codes given below the lisis:
List-1

s l s}

| §
HA w{UDLY BE
C. . i
L
|
D.
1' i
2.
8. %
wL
4. MA_-——S-
Codas:
A B C D !
aya 1 2 3
Bt 2 3 4
€3 2 1 4
1 4 2 3

Q.21 Match List-l {Beam/Column and loading) and

List-1t {Number of points of canirallexure) and
selectthe gorrect answiger using the codes given
balow the fists: ‘
List-1 -
A. Propped cantilever beam under mid point
loading
B. Fixed beam under uniformly distributed load
C. Fixed beam subjected lo a moment at mid
paint
Simply supporied column subjecled 10
eccantnc load at an intermediate point

b

List-11
1. v
2. Three
3. One
Cedes:

A
(@ 3
) 3
cy 2
(d) 2

[ARNICRY SR U o]
—_ W W -0
W = = WO

Q.22 A beam of length L is fixed al lell end and is

propped at the right end, and carries a uniformly
distibuted load “w' per unit lenglh, Following
poinis are drawm;

9
1. The maximum bending momentis —= wi?

128
2. The bending moment al the lixed end is
wiZ
8
3. The maximum shear force at the fixed end is
5
EWL

. . 3
4. Shear force is zero al a dislance EL from

proppeo eng.
Which of these statemenis isfare correcl?
(a) both1and4 {p) 1,2and 4
{¢) 2,3and4 {d) 1.2.3and4

Q.23 Abeamof channel cross-secticn wilh vertical web

loaded wilh a concentrated load at midspan ina
plane perpendicular (o the plane of symmeley
passing through Ihe centroid is subjecled to f
1. bending moment

2, twisling moment

3. shearforce

4. axial thrus!

Which of these statemenis is correcl?
fa) 2.3and 4 (b) 1,2and 3
{c) bolh1and2 {d) both1and3

Q.24 Consider the Iollowing stalements with reference

to sinking of an intermediale support of a
continuous beam:

1. Reducos the negalive moment at sinking
supporl

2. Increases lhe negative momenl at tho cenire
ol span

3. Reduces lnhe positive moment at the centre
of span

4. |ncreases the positive moment al the cenlro
of span

Which of the above statements is correct?

(a) both1and4 {b) both 1and3

{c) bolh2and 3 {d} bath2and4

Q.25 Assartior: {A): The maximum bending moment
occurs where (he shear force 1s either zero or
‘ changes sign.

Reason (R): )f the shear lorce diagram outline

between lhe wo points is horizontal, the BM

diagram oulline is inclined Butd the SF diagram -

is inclined, the BM diagram is a parabola of

second degree.

(a) both A and R are irue and § 1s the correct
explanalion of A

{b) bolh A and R are true bul I} is not a correct
explanation of A

{c) Ais true but A is false

(d) Aislalse but Ris lrue

(.26 The banding moment at £ for the siructure shawn
in ligure is

A
]E
o
o] E—

I
£
o
-
(a} zero {b) 10:-m
) 20¢t-m (dy 40¢-m

Q.27 A beam having a double cantitever allachad al
mid span is shown in figure The nature of lorce
in beam ‘ab"1s
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cd=cf
@ {3 do=fp
oc=ch

{a) bending and shear

{b) bending, shear and torsion
{c) pure torsion

{d) torsicn and shear

Q.28 The bending momenl diagram lor a simply
supported beam is shown in ligure below.

A : ]

Fme L2 bt e [ f2 et
Which one of the following figure shows the
corresponding loaging onthe beam?
wiunil longth
A g
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Q.29 The bending moment at points A, Band Gofthe’

bearn as shown in Lhe given figure will be

4IN 4£N U“S;'lf‘;‘:md P

'__é}n A a c}

2.5 M-wfw—-2.5 m-ater-2 5 m-afa-2 5 m-=f

(@) 10 khim, 10kNm and 10 kNm
{b) 10Kkkm, 10 kM and -10 kNm

{c) 20kNm, 10 kNm and-10kNm
(d) 10kNm, —10 kNm and 20 kNm

Q.30 The shear force diagram shown in the figura is
lhalol a

Y e
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(a) Fkeelysupporied beam with symmelrical poini

. load aboulmid- -span

o) flealy supporied beam with symmetrical
umfomﬂy disiributed load aboul mid-span

I ()] slmp1y supporled beam with positive and

'neg‘a(ivé‘poim loads symmelrical about the
mid-span

) simply supporled beam with symmerical
varying load aboul mid-span

'Q331 Apropped cantilever beam as shownin the figura

is having internal hinge al ils mid-span, Which
one of thé-Iollowing is the shape of bendiag
moment diagram for lhe given loading?

ubL
A WYY Y TY N YN
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.
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Q.32 Assertion (A): A beam subjected only 10 end
momenis will ba lree from shearing force.
Reason (R): The bending moment variation along
the baam lenglh is zero.

{a) both A and R are true and R is the correct
explanalion of A
b} both A and R are true but R is not a correct
' explanalion of A
{c) Aistrue but Ris false
(d) Ais false but R is true

Q.33 Assertion (A): The change in BM batween two
crgss-sections of a beam is equal Ig the area of
the shearing froce diagram between two sections.
Reason (R): The changa in the shearing forco
between two cross-seclions cf beam due lo
distributed foading is equal 1o the area of the
load intensity diagram between the two seclions,

{a) bolh A and R are Arue and R IS the correct _

explanation of A

(b} bothAandRare truebutRisnota correcl .

explanationofA
(e} Aistrue bul Ris false
{d) Ais false but Ris lrue

Q.34 Assertion {A): In a simply supporied beam
carrying a concenlrated 1oad al midspan, both
lhe' shear torce and BM diagram are triangularin
nature without any change in sign.

Reason (R): When the shear lorce at any section
of abeamis either zcro or changes sign, the BM
al that section is maximum.

{a) both A and R are lrue and R iggthe cofrect
explanationof A

{b) both A and fl are trwe but R is not a correct
explanationof A

(c) Aisitrue but R is false

{d) Aisfalse bul Ris true

Q.35 The BM diagram for a simply supporied beamis
a reclangle over a larger portion of the ‘span
excep! near the supports. The type of isadmg
the beamis canying is
(@) A UDL symmelrically loaded over & farger

portion of the spanexcept near (he supports
(b} A concenlrated load at mid span
.(e) Twoideniical loads equidistant frem the mid
$pan and close {6 support.
(d} Amoment al the mid span,

Q.36 Find the banding momant at Afor frame shown
in figurs. Each vertical member has infinite

momentol ineddia
P
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"Shear Farce anid Bending Moment
L{c) 2. 3. 4.{c) 5 (&

6. 6) 7.(c) B.(b) 9. (c) 10.(b)

1. {a) 2. (8} 13.(d) 14.{a) 15. (c) 16. (b) 17.{d) 18.{a) 19.(a) 20. (a)
21, (b) 22.(d) 23.{d) 24.(a) 25. (b) 26.(a) 27.{a} 28.{b) 28 (b) 30.(b)
31.{d) 32.{(a) 33. (b} 34.(d} 35. (c} 36. (D)

Shear Force and Bending Moment

4. {c)
R, + A= 3000 x 2 = 6000 M
A, x4-3000x2x1=0
= R,=1500N
ForM,, SF=0
'~ SF equation al x dislance lrom Ais span BC
R -3 x{x-2)=0 Forx>2m
= x=25m

5. (d)

" Tolatload = %

SF poccurs ate =0
SFpn =

7. (o)
Theverticalincrement inmoment at a point enlails
a point moment acling at the paint.
Similarly a vertical increase in SF diagram entails
a point load,

8. {c)

= X =t {f o Dy Jr——ah— X |

M, = M,

=  x=0207L
M(l-2v) = 0586L
Valus of 44, = M, & M, = Y W
alve of M, = M, = My = ——= 7=
10. {b)
; W
Aj a
L i
Wl
A [C] 24 g
@V@ c ool o’
12 12
w
a8
i e T 3
C

wi* wi? wP?
M= g T
AG, = 80,=0.2111L
0,0, = 0578L '
Distance between points of gonlrallexure = 0.578L

4t

R, +A = %W-L

12,

14.

):Ma= a

1
:RAxL—Exwax%:o
The equation of BM al a distance x fromend A
is
M= A xr—lx:rx‘—‘:(r}x5
T TATTTR (R
- o e
T 6 B
For maximum Bi, ﬂ =0
dx
%_3Wx2 _
6 6L
wl  wr
= 8 - 2L
L2
<= 3
Ll H‘ d
= ‘.r- /3 from oft en
{a)

: 2
BM at ixed end = M.—.MT
B8M at a section 'y’ from the free end

W.rz

2

. BM al seclion é {rom (ree end

_.'ﬁ[i)g-k‘f_
25} " w

2
SIS0 00 = 4% of M
w2
{a) .
udi at bottom = 2X2%5 _ 3 Nim

Maximum shear force = 3x 1 =3kN
(Al 1 m distance from lefl end of barge).

16.

17.

18.

2z

=0 [As M, = 0]

A, = 20kN(T)

(d)

Consider foad to be UDL.

wi?
~Max BM = '*2—
Max SF = w/
= SD=wx5
w=10T/m
w2 10x5?
_ = ~———=125Tm
2 2

SF, wx =10 % 2 = 20T

ru2m ™

(a)
BM at support = Wx L

BM at middle = Wx2L -

3WxL
2

=05WL
8 allree end of overhang = 0
Hence (a}is correcl answer,

(d)

A Win 2

b L ~

5 3
Vosg V=g ve

Selving by moment distribution mathod,



26.

29.

——l_
RIE,
RIE,

o L2 et [ 2 —
Reaclions,

5 3
V = GWL‘ Vb= -B-WL

T
“LZ
« Bending momenl = = 5 al fixad end.

(al the support A)

eyt
ooy

« Maximum shear force = ng atsuppor A
+ Shear lorce al x Irom support 8

-3
S, = 'EWL +XW

S,=0=x=%lltrom8'

3L
i.e. shoar lorce is zero alx = ry from B.

» Maximum bending moment occurs where
shearlorce is zero

)2
i.e. maximum = + 3 wix - W
8 8
2
3 3L w_ 3L
=+ 3 wix g3 x( 8]

S IV T S-S
= ¢ -z-xa-ul. =+ 128 wi

(n)
The line af action of (he oad passes through £
and hence lever arm is zero.

(b)
Tha SFD 15 shovn below
4N
f + B c
A -]
40N

ABMatA=4x25= 10kN-m

Hingo
/

31.

BMat 8= 10 +0 = 10 kN-m

BMalC=10~4 x5=-10kN-m

(d} ,
Due lo hinge at C Ihe panl C8 of beam behaves
as simply supporied beam. Thus reaction at B
vAll be in upward direction and equals half of the
load in span BC.

Span CA behaves as a cantilever beamn, Tharelore
B.M.D. will be sagging in 8C and hogging in AC
and il will be parabolic,

For a canlifever 8.8.D. will be as shown belove.

Combining all the arguments answer will be (d)

- whih is given with BM plolled on lension side.
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(P-A)2)’  Axe)
4B8E7 T 48F1
=P-R=R
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Also 2R, + A =P
P-R_P
= R_.:,: T=I
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