
Gaxper UNIVTRSITY
B.Tech.First Sernester (MC7'ME/CIVIL), Exermination - Novetnber / December: 2010

eLlO? : Mechanics of Solids
Nlax.Tirne:3 Flours

Exanr.  No.  of  the caudidate:

Max. Marks:70

Superv isor 's  dated in i t ia l :

Instructions: - (1) Ansrvcr to the tu'o sections must be writte n in scparate answcf bcloks.

(2) Figutes to the right indicatc f rl l  marks.

(3) Assume suitable data i f  required.

Section - I
1 (A) Drarv shear force and bending Inornent diagtam for the bearn in figure No: 1. Also find (08)

point of corltra flexurc.

2t tk \

(F igure  No:  1 )

(R) Explain gcneral  relat ionship betrvcen load, shear fcrrcc and bending moment. (04)

(0s)
(06)

't

(A) Fincl the volrrmetric sirain of rectangular bod1,, subjcctcd to longitudinal,force.

(B) The follou'ing data refer to a mild stcel specimcn tcstcd in laboratory'

Diamctcr of thc specimcn =25 mnr

l ,ength of specimen = 300 mm

Extension under load of 15 KN = 0,045 nrm

[,oad of vicld point= 127,65 ICN

Nlaximurn load=208.60 KN

Lcngth of specimen aftcr fai lure = 375 nrm

Neck diameter=1.7.75 mm

Dcterrnine ( I)  Young's motlulus ( I  I ) \ ' ie lc l  point strcss ( I I I ) t l l t imate st tess

([V)Pcrcentage of elongation (V)Perccntage reduction in area (VI)Safe sress adopting

a factot of safctv of 2. 

OR

(A)  Vr i tc  shor t  notc on:  ( I )  Tension test  on mi ld s tec l .  (04)

(B) 
'Iwo 

vertical rods onc of steel and other of copper are rigidly fixed at top and are (07)

500 mnr apart. I) iameter of each bar is 20 mm and length of each bar is 4m, A cross

har fixed to the rod at the lower end carrics a load of 5000 N such that the cross bar

remains horizontal. Find the tension in each rocl anti position of the load on the cross

bar. ' Iakc Es=2x105 N, /mm?, Ec=lx l .05 N/nrm2.
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Attempt any Trvo:

(A) Derive an expression for the centre of gravitv of plane atea using method of moments.

(B) A beam of inverted T-section of overall depth l0Omm,width of the flange is 225mm and

thickness of u'eb and flange 25mm.Calculate l\{,I. about x-x axis.

(C) A rod has been bent into the shape ABCD as shown in figure No: 2.

Y

1-- B

i

J [l,:nr

F = 1il,:rr
5 r r i r

k- r- -i

I
_l-

A

(6)

(6)

(A)

(B)

(Figure No :  2)

Sect ion -  I I

Def ine " revers ib le machinet t  and " i r revcrs ib le machine".  Der ive an expression for

the condi t ion of  i r revcrs ib i l iW of  the rnachine.

A machine has a velocity ratio 40. No load efTort for this machine is22.5 N. Effort

r vas t cd in f r i c t i on  i s20 , \ , o f  t hc load ra i se .  I ) e t c rm ine (1 )The lawo f  t hemach ine (2 )

TIre effort rcquircd to raise a load of 4500 N. (3) Maxirnurn mechanical advantages

and (4) l\Iaxinrurn possiblc efficicncy of this machinc.

I)cfine :(a) Statics and (b) dynamics. Statc thc difference betwccn fundamental

units arrd derived units.

The fbrce I)1 is of 1t)0N magnituders. The resultant of forces P1 & unknown force P2 (6)

is L00N in magnitude. Find the magnitucle ;rnd direction of P2 if the resultant force

is perpendicular to force P1.

9_B

Shoq'  that  i f  three coplanar forces,  act ing at  a point  bc in  equi l ibr ium, then each

fcrrc:e is proportional to the sinc of the angle bet*'ee n thc otlter two.

L, N{, N. and O is rvrite in cklckwise sellse of a squarc LIVINO of 3m side. Forces of

.50 N,60N,70N, 80N and 100N act  a long ML,  OI- ,  ON, NI- ,  and MN respect ive ly-

Find thc algebraic sum of the mornents of all the forces about the centre point of

the square.

(s)(A)

(B)

(A)

(R)

(s)

(6)

Attempt anv lyq;

(A) State and pfo\'(:: (I) Patallelogram larv of [orccs and (II) Triangle

(B) Derive the relation of acceleration and tension in the string f<rr

bodies connected by a st r ing and passing ove r  a smooth pul ley '

(C) Define: 'Friction' and 'Limiting friction'. Also explain relation

repose and angel of friction

1EI!_DJ)E-PAPER:]

(12)
law of ftrrces

ttre motion of two

between Angle of
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