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A reintoreed conerete colmn 30GmmN 00Gm i< reintorced with 8 stee! rods
with o ool arca of T820mm i he column carries stk load of 200NCH the
modulus ol clasticity of steel ix 18 tmes that of conerete: fid the stiosses in

concrele und steel. Take B = 2 x L0° N,

An aluminium tube of 40mm external diameter and 20mm internal diameter is
frted on a solid steel vod of 20mm dinmeter. The composite har s Toaded
compression by an axial load P Find the stress i stee! when the Toad 15 such tha
the stress in aluminiwm is 70, kN m What is the value of P2 olake 00 210
KN/nmm™ By =70 KN/mm”.

A steel bar 250mm long and 50mm x 30mm in cross section is subjected to a
tensile load of 400kN along longitudinal axis and compressive load of 600kN on
each side. Under the action of ahove loads. the change in volume is ehserved to
be 0.08em . Determine the valugs of Paissan’s ratios bulk modulus and modulas o
riaidity, Tuke 1 23 10 ;\‘,"11111'1“_.

A mild sted! bae 6m long is 3o iy diameter for 3molits lengih a2 dia e
(e remainder ol its fengt The bur is o tension and the stress o the smullest

. . T . . .
section is 1.12 x 107 N/, lind the wotal cloneation of the bar and the change
= = )

. . - ; 2 . s . -
diameter at the smallest section. L= 2,07 N10Y N/Am©. Poisson’s ratio =0.23

A b ol steel s 0.7m long. For the tiest 0.2m0 it is 23mm dineter [or the nexd
03m it s 20mm in dismeter and ivr the remaining L2micis £3mm i diaineter.
ind the change in fength it is subjected o a rensile load of THORN Take [0 0021
MN/my”

A reinforced conerete column s 350mm X 350mim in cross section.’lhe
reinforcement consists of 4 bars of 25 mm dia round steet rods, one rod being
placed clase to cuch carner of cross section. IFa compressive foad of 600 KN s
supported by tis column, what s the load and stress o conerete and i the
reittorcing hurs, Take oo 2N o S and 102 10N

il steel bar T0m Tong is Sem in diwmeter e 3m ol s fength and Sem dia Tor
the remainder ol its length. The bar is i tension and the stress on the ~smallesd
section is 1.12 x 0% N/m’. Find the wial elongation of the bag and the change i
diameter at the smallest section. U= 2.07 X o' N/m*

Anaxial pull ol 400 RN i acting on o bur consisting of three sections ol fenzgth
300mm. 230mm and  200mm and ol diameters 20mm.4tmm and  30mm
tespectively. M the Young™s modulus =8 L0 L determine (i stross i aach
section and (ii) total extenston of the bar.

10) A steel bar 300mum long and 100mm x 100mm in cross section is subjected to a

tensile load of S00KN along longitudinal axis and compressive load of 700kN on

E— —
—

Entrance exam, Placement and university exam paper, Company jobs and notice


http://www.howtoexam.com

http://www.howtoexam ¥om
r ’ ; ) .
i _
4
/ - L

Es
/ shatt 1s 80Gpalr the maximum shear stress should not exceed 100Mpa. caleulate
/ maximum safe foad that can be applicd o the spring under (his foad. Caleulare the
" stradn energy stored by the SAGRES
71 A holiow shatl of diameter mtio 3 3 s reduired Lo mnsmit UKW ar F Lo epi, the
maxmum torgque being 12% greater than the mean. The shear siress i ot o eveead
ol MPaand the twist in a lenath of 303 is not o exeecd 1 Caleulate the mininmam
exterpal diameter satistving these conditions.
&) A leaf spring carries a central load of 23KND The feaf spring is to he made of 10
steel plates 6em wide and Smm thick it the hending stress s fimited (o 100N -
determine (i) length of the spring and (i} dellection at the centre of the Spring.
' Take E= 2x10" N/mm”.

UNIT-V

L. A steel bar [Smm in diameter is puiled axially-by a force of 12 KN. [f the bar is
320mm long caleulate the strain vivray stared by the bar, Take F25107 N mm?,

2o Dwoelastic bars of same material and length one ol civcular section of digmeler
FaOmm and other of square section ol side 100mm ahsorh the e amouit of
Steain energy defivered by the axial lorees. Compare the stiesses i the two hops,

Anuniform metal bar has a cross scetional area of 700mm- and « length ot ! 3m
. . UL PN, s . ) . . P

with one elastic limit of 160n7mm™ What is its proot resilience? Find also the

maximum value of an applicd load which may be suddents appliced toud which

(I

s be suddenty applied withou exeewding the elastic it Culeulare the v aolue
ol the geadually applied load, which will Produce the same extension as tha
produced by the above suddenh applicd load, Tahe 1= 25105 Noyme

4 A unknown weieht Bl through Tomm on cotlir o rgidine aitached 1o he
lower end of o vertical bar 3 long and 000mm™ in section, 1 ihe maximun
instantaneous extension is known to be 2mm. What is the corresponding stress
and the value af the weight?

Abar 3mfong and8Umm in diameter, fois subjected 1o tensile load of 130 (NN

h

Cind the stress and the clongation when the loud is applied gradual!v, What wowld
be the maximum steess and the masimum clongation i the Toad his been suddents
applicd? Take = 25107 N~

6. A 18mm dia mild steel bar [.25m is stressed by a weight of 150N dropping fieely
through T4mun. before starting to siretch. Find the maximum instantaneous stross

and the elongation produced in the bur (77 25107 Ndnm=.
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cach side. Under the action ol above loads. the change in volume is abserved
be 0.09cm” Determine the values of Poisson’s ratio. bulk modulus and med lifus ol
rigidity. Take E= 200 Gpa.
UINTT-H

b Assimply supported beam ol span om s foaded with audb ol 3 RN m over o leneth
of 2m starting froma distance of T from el end. Diaw S0 and B diagrams
for the beam and tind the magnitude and position el maximum 3.0,

2) A cantilever beam 5Sm long carries point loads of 3kN. 4kN and 6kN at distances
of L3mu 3mand 4.3m from the Tixed end. inaddition o Uis the beam careivs o
udlof 2kN/w over the entive Tength of the beam. Draw S and B.M. diagrams.

31 A beam 9m long is simply supported avits ends. ICcarries a unitormly Jistribuied
load of 23N/ run over the fength ol lefthall ol it span. woecther with
concentrated loads f 20kN and 30KN situated at 1.5m and 4.5m respectively furm
the right hand support.Draw the 8. and B.M diagrams for the beam and find out
the magnitude and position ot the maximum 130

£ A siaply supported beam s ol 10 span. The cross section ol the beum s 200
mm wide und 400 mm deep. Find the safe unitormy distributed Toad the beam can
carry so that the bending stress and shear stress are fimvited (o 130 N i and S
NommToorespectiveby

5) A symmetrical [ section has the flange 1000 mm x 100 mm and its web 100 mm x
700mm. The section is subjected to a bending moment of 125 kNm. Draw (he
bending stress distribution across the cross section.

01 A simply supported beam AB ol 3m span carries a udl of intensity 20kN m
between Inrand 3.5m from the fett end and o concentrated Toad of 60 kN o I
from the right end. Draw the shear Foree and bending moment dizeram for the
beam. Also find the magnitude and position of the maxinrum bending nioment

7Y A simply supported heam is carsving audi of 2kN'm over a lenath of 3m from the
right end. The fenath of the beany is oms Deaw the S and BT diagrams for the
bean and wlso calenlate the maximum B on the section,
ULNTT-1]

1) A simply supported beam of rectancuiar cross-section 50 x 25 mm and 3 m long is
carryving a wd.f of 1.5 kN/m. Determine the maximum bending stress induced i ihe

hoam?
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A\ beam ol wangular cross-seetion hening base swidth OO mm & hoteht 30 mm s

subjected to a shear force of 13.5 kN. Find the value of Tmax & sketch the shear
stress distribution along depth of heam? E

A cantilever beam of rectangular cross-seetion b SO and 2o leng carn ing
point load ol 3 v at s free end. Deierminge the maxnnam bending stress inducad in
the beam? X

Nerive an expression for shear stress at a puint in the ransverse section ol a circulur
crass-section subjected to a shear foree?

A bar of rectangular cross-section 60mm wide and 40mm thick is subjected w & pull
of 96 kN which acts parallel to the axis of the bar and in the centre of the width but at
a distance Smm rom the centie 0 the direction ol the thickness. Caleulate the
extrome values of the stress and drans dingram showing the Lariation ol the sess

across the section.

UNIT-1Y

1} What power couid be fansmitied at 300rpm by a hollow stect shaft of 7.5em
external diameter and 3cm internal dizmeter when the permissihle shear stross tor the
steel is SON/ i and the maximum wrgue s | mes e mean? Compare the
strength of hollow shalt with that o a solid shatt oFsame material, weicht and lerizth,

3 A closed coil helical spring ef e mean Jiameter is made up ot Tam diameter
vod and has 20 wras. the spring carvies an axial load of 300N Determine the
maximum shearing stress taking the value of modulus of rigidity as 0.80x10° N/ ram”.
Petermine the deflection when carring s foad Adso caleubate the stiffness of the

SpPring.

3y Design a suitable diameter Tor a cireular shalt roquired o anamit DISTRANGRY
FROrpm, Theshear stress L e shall i nob o exeead TON mimc cd e masimum
lorque exceads the mean by 0%a Abso caleniate the anele ol st beneth ol
2m.Take C= 0.8x1 O N/mm”.

4} A closed coiled spring is made up of Hmm diameter steel rod. The coil consists of
10 complete s with a mean dinmeter of F20mm.Vhe spring corries an aniad foad of

200N Find the maximuny shear stess Lduced i the rod. TG =R0OGHa. Hid the
deflection of (he spring. the stiffness and strain eneroy stored B he spring.

3y A solid eircular shalt (ransinits 73R ae 200 rpn Caleulate the shalt daneter, 1
e twist i the shatt is not 0 eveeed 17 in 2m length ol shali and shear steess 13
timited to 50Mpa and maximum torquc is 10% more than the mean torque. N= 100
Cipa.

0y A cosed coibed helical spring is made of Smin dinmeter sire, Fhe mean diumeter
of the coil is 100mm and the number of furns is 16 The Modulus of Rividiny ol the

5 -

Entrance exam, Placement and university exam paper, Company jobs and notice


http://www.howtoexam.com

http://www.howtoexam.com

1.

SATHYABAMA UNIVERSITY
(UNDER SECTION 3 OF UGC ACT,19586)
DEPARTMENT OF CIVIL ENGIEERING
(20302)MECHANICS OF SOLIDS -1
QUESTION BANK

UNIT — |
PART A

Define Stress.
Define Strain

1.
2=
3. State Hooke's law.

4. Define factor of safety.

5. State tensile stress and tensile strain.
B.
7
8
9.
1

Define Shear stress:

. Define modulus of rigidity.
.. State Bulk modulus.

Give the relationship between Buik modulus and Young's modulus.

O Give the relationship between the three moduli of elasticity.

PART B

A rod 200cm long and of diameter 3cm is subjected to an axial pull of
30KN. !f the young's modulus' of the material of the rod is 2x105
N/mm? Determine i) Stress ii) Strain iii}Elongation of the rod.

Find the youngs modulus of the rod of diameter 30mm and of length
300mm which is subjected to a tensile load of B0KN and the extension of
the rod is equal to 0.4mm :

A rod circular in section tapers from 20mm diameter at one end to 10mm
diameter at the other end and is 200mm long.On applying an axia! pull of
8000N, it was found to extend by 0.068mm.Find the young's modulus of
the material of the rod. .

For a given material the youngs modulus is 1.1x1ON/mm? and the
modulus of rigidity is 0.43x10°N/mm? Find the bulk modulus and the lateral
contraction of a round bar of 40mm diameter and 2.5m length when
strecthed by 2.5mm.

A bar of 30mmdiameter is subjected to a pull of 80KN.The measured
extension on a guage length of 200mm is 6.09mm and change in diameter
15 .ubow.Lacuiaie e pisson s ativ aind e vaiues Ui e tuos (10U, |
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8. A reinforced concrete column is 400x400mm and is provid.ed with 8 bars
of 22mm diameter.Find the safe axial load on the column if the maximum
stress in concrete is limited to 4N/mm?.

UNIT- I

PART A

How are beams classified based on supports?

What is meant by a Simply Supported beam?

Define Shear force.

Define Bending moment at a section.

What is meant by positive or saggging bending moment?

List the different types of tranverse loads.

Draw the Shear force and Bending moment diagram for a cantilever beam

of length ‘L’ carrying a point load W at the free end.

8. Draw the shear force and Bending moment diagram for & simply
supported beam of length L subjected to a central point load 'W'. .

9. Draw the S.F.D and B.M.D for the simply supported beam of length
‘L’subjected to UDL of w/m length throughout its length.

10. When will the Bending moment be maximum?

N w2

PART B

1. A cantilever beam of length 5m carries point loads of 3KN,4KN and 6KN
at 0,2, and 3.5m from the free end.Draw the SFD and BMD for the
cantllever

2. A Cantilever of léngth 4m carries a UDL of 3KN/m over the whole
length.Draw the SFD and BMD.

3. A cantilever of length 1.5m carries a UDL of 4KN/m run over a length of
m from the free end.Draw the SFD and BMD

4. A S|mply supported beam of 5m long supported at the ends carries point
loads of 140KN,60KN and 80KN at distances 0.5m,2.5m and 3.5m
respectively from the left support. Draw the SFD and BMD and find the
position of maximum Bending moment. -

5. A simply supported beam of 4m span carries a uniformly distributed load
of 3KN/m over the whale length of the beam.Draw the SFD and BMD

8. A beam AB,20m long is supported at the right hand end B and at an

intermediate point C,4m from A so that BC=16m.lt carries two
concentrated loads, one of 4. 8KN at A and another of 8KN at E which is at
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a distance of 4m from B.In addition, the beam carries a UDL of 16KN/m
run over its entire length and also another of 10KN/m run over the length
CDwhere CD=6m .and BD=10m.Draw the SFD and BMD for the
overhanging beam.

UNIT-HI

PART A

.. List the types of stresses are caused in a beam subjected to a constant

shear force.

. State any two assumptions while deriving the general formula for shear

stresses.

Define shear stress distribution.

Write down the expression for the shear stress distribution in a beam
subjected to shear force F.

Write the formula '1;0 find the shear stress distribution for a rectagular beam
section and sketch the shear stress distribution.

. What is the ratio of maximum shear stress to the average shear stress for

the rectangular section?

Draw the shear stress distribution for a solid circular section.

What is the ratio of a maximum shear stress to the average shear stress in
the case of solid circular section.

. Sketch the shear stress distribution in a beam made of hollow circuiar

section.

10. What is the maximum value of shear stress for triangular section?

1.

. . PART B
A timber beam 120mm wide and 180mm deep has a span of Sm.Calculate
the maximum shear stress produced by a load of 5KN.

- A hollow beam of square section of outside width 130mm and the

thickness of material 30mm.Calculate the maximum intensity of shear
stress and sketch the distribution of shear stress across the section Jif the
Shear force at the cross section being 210KN.

A 350mmx125mm | girder has 30mm thick flanges and 20mm thick web

~subjected to a shearing force of 145KN. Calculate the maximum intensity

of shear stress and sketch the distribution of shear stress across the
section. Calculate the percentage shear force carried by the web.
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4. A beam of T-section with flange 400mmx35mm and web 320mm x35mm
is subjected to a shear force of 85KN.Find the maximum intensity of shear
stress and sketch the distribution of stress across the section.

5. A beam of triagular section with base 330mm and height 290mm is used

with the base horizontal.Calculate the intensity of maximum shear stress =

and plot the variation of shear stress along the section.

8. A rectangular beam 100mm wide and 250mm ‘deep is subjected to a
maximum shear force 50 KN.Determine i) Average shear stress
imaximum shear stress and iii)Shear stress at a distance of 25 mm
above the neutral axis.

UNIT-IV

PART A

Define Torsion.

Give any two assumptions made in torsion equatlon

Write the Torsional equation.

Write the expression for the power transmitted by a shaft.

Write the expression for the power transmitted by a hollow shaft.

Define polar modulus. 4

Why hollow shafts are preferred when compared to solid circular shafts?
Define Torsional Rigidity.

Classify Springs.

Define Stiffness.Write the formula for the stlffnees of a close cmled helical
spring subjected to axial load.

PO B ON AL

PART B

1. A solid circular shaft is required to transmit 95KW at 150 r.p.m. Find out
the diameter of the shaft if permissible shear stress is 60Mpa and the
angle of twist is 0.30 per metre length. Take C=1x105N/mm?.

2. A hollow shaft is to transmit 300KW at 100 r.p.m.lf the shear Stress is not
to exceed B0ON/mm? and the internal diameter is 0.6 times the external
diameter.Find the internal and external diameters of the shaft. The
maximum torque exceeds the mean by 10%

3. A solid shaft is to transmit 300KW at 100 r.p.m if the shear stress is not to
exceed GON/.... .. ..« the diameter of the shafllf this shaft were to be
replaced by hollow shaft of same material and length with an internal
diameter of 0.Btimes the external diameter, what percentage saving in
weight is possible?
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‘A close coiled helical spring made of 5mm diameter wire has 16 coils of

100mm inner diameter.lf the maximum shear stress is limited to
150Mpa.Find the stiffness of the spring. Take G=85Gpa

" A close coil helical Spring of round steel wire 10mm in diameter has a

mean radius of 120mm.The spring has 10 complete turns and is subjected

to a axial load of 200N. Determine i)Deflection of the spring i)Maximum

shear stress in the wire and iii} stiffness of the spring. G=80N/mm?.

A closely cailed helical spring of round steel wire 5mm in diameter having -
~ 12 complete coils of 50mm mean diameter is subjected to an axial load of
- 100KN.Find the deflection of the spring and maximum shering stress in

the material. Modulus of rigidity N=80OKN/mm?.

UNIT-V

PART A

Define resilience and modulus of resilience.

Give the expression for calculating strain energy.

The maximum stress intensity due to suddenly apphed load s
that of gradually applied load. '

Explain plastic and elastic materials.

What is a rigid material?

What is meant by stability? ' L

Define strain energy density.

Give the relation for change in Iength of a bar hangmg freely under its own -

weight.
Give the expression for strain energy stored in a body when load is
applied gradually.

10.Give the expression for strain energy stored in a body when the load is

1.

applied suddenly.

PART B

A steel bar 20mm diameter is pulled axialy by a force of 15KN.If the bar is
400mm long, calculate the strain energy stored per unit volume of the bar
ana oial strali Clicigy s{0ied ay LHC Dol oG LAt 1wl .
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. Two bars of length L and of the same material are subjected to the same
axial tensile force P. The first bar has uniform diameter 2d and the second- e

bar has diameter d for the length L/3 and a diameter 2d for the remaining
length.Compare the strain energies for the two bars.

A weight of 20KN falls by 40mm on a collar rigidly attached to a vertical

bar 5000mm long and 2000mm?in section.Find the instantaneous
expansion of the bar. Take E=310Gpa.

" A load of 150N falls by gravity of vertical distance of 4m,when it is-

suddenly stopped by a collar at the end of a vertical rod of length 50cm
and diameter 30mm.The top of the bar is rigidly fixed to a ceiling.
Calculate the maximum stress and strain induced in the bar.Take
E=2x10°N/mm®. |

A 20mm diameter mild steel bar of length 1.5m is stressed by a weight of

200N dropping freely through 20mm before commencing to sti retch the
bar.Find the max1mum instataneous stress and elongation produced-in the
bar.Take E=2x10°N/mm?,

A unknown weight falls through 10mm on a Collar of ng:dly attached to the

lower end of a vertical bar 3m long and 600mm? in section.If the maximum
instantaneous extension is known to be 2mm,what is the corresponding
stress and the value of the weight?

Entrance exam, Placement and university exam paper, Company jobs and notice


http://www.howtoexam.com

