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GANPAT UNWBNSITY

B. Tech. Semestet 3d Mechattonics Engineering, Regular Examinadon Novembet - Decembcr: 2013

STRENGTH OF MATERIAL

Time: 3 Hours 
Total Matks: 7o

Instructio!: 1. Answet to the two sections must be written in separate answet books'

2. Assume suitable data if requited'

3. Figutes to the dght indicate full matks

Section - I

1 (A) prove that sheat stress distribution in a rectangulat section of a beam which is (06)

subiectedtoashear forceFisg ivenby"  -  F f  4-?- - "  
"1

-  
T-L i -T  '  

)

(B) A short column of external diameter D and internal diamete r d carries an (05)

eccentric load P. Find the maximum eccentricity of the load that cannot

ptoduce tension in the cross section'

1A; braw shape of shear distribution diagram fot beams having following closs

sections under a sheat fotce 'St

(a) Rectangular and circular shape (b) I-shape (c) channel 'C' shape (d)

channel ,U' shape (e) H shape (f Hollow tectangular shape (g) plus (+) shape

(h) Hollow circular shape (i) T shape (i) Inverted Tee (r)shape'

(B) The principal sttesses at a point in a strained material are 40 MPa both are

unlike stress. Find analytically and gtaphically the normal' tangential and

resultant stfesses on a plane inclined at 45o with principal planes.

OR

2 (A) Derive graphically expressions for finding out notmal tangential and resultant (06)

stfessesonanobliqueplaneinatectangularelementsubiectedtoditectunl ike
stresses in two mutually perpendiculat directions'

(B)As imptysuppor ted l " " , t t i t 'T 'shapeof f lange is l50mmwide&l0mmth ick(05)
andweb is200mmlongand20mmth ick .overa l ldep tho fT-sec t ion is210
mm. Beam AB is simplysupported with a point load of 60 KN at 2 m from left

end A, Also carries U,D.L. of 20 KN/m on 4 m length from B end' Total span

ABisSm'F indLocat ionwhetemax imumaveragevef i i ca lshears t tessex is ts
and Magnitude of maximum average vertical shear stress

(06)

(06)

3 (A) What do you undetstand by neuttal layer and neutral axis?

(B) Define secdon modulus and its importance in bending?

(02)

(03)
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3 (c)

3 (A)

(B)

A simply supported beam bf span 'L' m carries a uniformly distributed load of ([
25 KN/m over its entite span and a point load 50 KN at the centre of beam. If !
the beam material can bear 100 N/m6z tensile stress and 160 N/mmz \
compressive stress, find out maximum petmissible span length. The cross
section of beam is l-section. Thiclmess of flange and web are 20 mm. Top
flange width is 200 mm. Botrorh flange width is 100 mm. Overall depth is 340
mm.

.oR
Derive an exptession for bending sffess at a layet in a beam. (04)

A wooden beam of width 175 mm and
depth 400 mm is strengthened by
steel plates having thickness 10 mm
and height 300 mm as shown in
figure no 1. If the beam is used as
cantilever and the allowable stress is
steel is 120 N/mm2, calculate
moment of resistance of section. The
ratio of modules of elasticiw of steel
to wood is 10. 10 175 L0

Figure No : 1

(B)

Section - II

4 (A) Wdte the assumptions made in the detivation of sheat sttess produced in a circular (04)
shaft subjected to torsion. AIso ptove that the torque ttansmitted hy a solid circular
shaftis =fll16 X Fs X d3.

A solid shaft 150 mm diametet is used to transmit totque.Find the maximum torque (04)
ttansmits by the shaft if the maximum sheat stress induced to the shaft is 45 N/mm,

(c) A solid shaft 80 mm in diameter transmit 80 KW at 180 rev/min.calculate the (04)
maximum shear sttess induced and the angle of twist in degtees fot a length of 8
mettes. Considet G= 80 GPA.

OR

4 (A) A beam of length 8 m is simply supported at its end .It cardes a uniformly distributed (04)
load of 40 kn/m up to 4m of length and it starts at 1 m from left end of the beam.
Determine the deflection of the beam at its mid point and also the position of
maximum deflection. Take E = 2 X 105 N/mm' aod I = 4,3 X 106 mma.

(B) A" overhanging beam ABC ,in which BC(3 m) is the hanging portion and AB(6m) is (04)
the beam.A 10 KN Ioad is applied at the end point of the overhanging pottion.Find the
slopes over each point and deflection at the end point.

(08)

Page No: 2 of3

gn
u.

inf
lib

ne
t.a

c.i
n



[ .

1C; e notirootal beam AB is sirnply supported at A and B'6m apart'The beam is subiected (04)

to cloclmrise couple at 300Kf''fm at a distance of 4 m ftom the teft end'Calculate

deflection at *" p"i*t *nt" couple is acting and the maximum deflection'Take E ;2

x 10s N/mm'?and I=2 X 108 mma'

(A) A eylindrical pipe of diametet 1'5 m and thickness 1'5 cm is subiected to atr extemal (04)

fluid ptessue 
"f 

L2 ;;;*" 'Determine i)Longitudinal stress develoPed in the pipe

and tie circumfetential s$ess developed in the pipe

(B)Athincyl indeto{ intetnaldiametet l '25mmcontainsaf luidataniaternalpressuteof2(04)
N/mm2.Determin",r****i*"-thicknessofthecvlindetif,(i)LotgitudinalStressis
not to exceed 30N/mmz (ii)The citcumfetential 

"'"J' 
it oot tn t""""4 +S N/--''

(c) A cytinde. or trri"r.rr"r. !.i^;; h^ * withstand-maximum internal ptessue of l'li (03)

N/mmz'If the ultimate tensile stress in the matetial of the cylinder is 300N/mnf'

factor of safety 3'0 and joint elficiency 80%'Determine the diametct of the rylindet'

OR

What is suength of rivet? Explain pitch length, guage length and edge leng} with

ptoper diagtams and also Jtt tt'" ftr*ol' fot strength of rivet in beadog teadng and

shearing'

A 6 mm thick angle section is jointed to a 10mm thick gusset ntl::: Tl-t-^a{t- 
tt

;";;;;;;i"rJir ss ni rf ia out the nu'nbet or 16 mm diameter power dnve'r

dvets'

calculate the value of a rivet in rap joint-used ro connect two prates 12mm thick in

;;;;;tt.; ""d 
han<l driven rivets' Use Unwin formula'

A hollorr mild steel tube 10 m long, 8 cm internal diametet and 5mm thick is used as a

strut with both ends h'"ct; ;ffi il;;d["g load and Safe load' Take factor of

Safety = 3'0 and E = 2 x 10" N/mm"'

A hollow cytindrical cast iton column is 3'5 m long u'ith both ends fixed- Determine

mirrimum diametet of 
"olrr"'*', 

if it has to catty a safe load of 250 KN with a ftctot ol

safety of 5' Take the internal diametet as 0'? times the extetnal diameter'

What is'equivalent length of columnt? Give the ratio of equivalent length and actual

length of columns with various end conditions'

THEEND

5 (A)

(c)

6 (A)

(04)

(04)

(03)

(04)

(B)

(04)

(04)

(B)

(c)
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