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First/Second Semester B.E. Degree Exaqinfti"on, June/July 2024
Elements of G ivi I E n gi neer=!1!rg Fi nd M echan ics

.5 jr

Time: 3 hrs. ,3P" *" Max. Marks: 100
S+:. +. "q-e

Note: Answer any FIVEfull questionr, ONEfull questionffit each module.
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(08 Marks)

(12 Marks)

Fig.Q.3(b)
impending motion in the system shown in Fig.Q.3(c).

nt of friction for all contact surfaces as 0.20.
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Fig.Q.3(c)
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M: OR* J
"Civil *ri".ryffiPffbne of the basic ne#:nfthe society and nation". Justiff,r. 

d3rffi:ijj
Highlight,$t qlgnificance of the fo llowffistreams of civil engineering:
i) WrdtdFrc'sourcesandirrigatioqen$ineering
ii) * Buiftling materials qs{e"*' .,il ,.

iii) ""'GCotechnical engineerings*uq" , -h.'
(12 Marks)

ql .r 'W

*. rd'it:d& * Modute-A %ry 
^w*'"

D Resolution and coffiosition of forceg .

ii) Moment and co*mie uq-l* - *;, " _-t. (06 Marks)ii) Moment and cqfrpfi. ;(,*F *if;- (06 Marks)

Compute the magnitude and direction of thb unknown forte, if the resultant force of 72kN

acts along the*ffiiive direction of ffiis hs shown ur Fig.QJ(b). (06 Marks)
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Explain with sketches:

i) Prinoiple of transmissibility of a force

ii) Varignon's theorem of moments.

Determine the magnitude, direction and the X
shown in Fig.Q.a(b) with respect to point A'
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4a.
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.#*\' (06 Marks)
*:1F. $Skj

-interc$S\fhre resultant of the force system
ffi' *# (06 Marks)
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,iT t* Fie.e.a(b) f
Define angle of limitingffiiffii. Co-pute tne valMktb required,to mo.ve the 900N block

down the-plane ur gffiin Fig.e.a(c). Take $f"idbefficient of friction for all contact

surfaces as 1/3. %-.p "'-*l (08 Marks)##w' M"V #+@ - ik'.,, lA j*.,P"%'jt {'r - ^ ,, Sr=' .*.p Fig.Q +@ t* *t &
fu,. .,#A 

"n'"*- ",

5 a. State and prove "Parallel€xN rneorem - "* ' "$ st"

b. Derive the 
-expressidn 

for locating th#@ntroid of a. sqrfucircular lamina from frst
principles. "-.q*d* fu 

* *o fu.:p " (06 Marks)

c. Determine thddlftrent of inertia ffiffiaded area sholpr ffifig.q.S1c) with respect to

D Horizontpl d$ntroidal axis * W # "".k
I'1Md

. .!M M4rxrry#.
-"qlu-. W rf

ii) The tase BC.
All diffions given are irwtf
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iiil Section modulus.
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(06 Marks)



b.

c.

Deduce the expression for the moment of inertia of a triapgqlar lamina about its base.
Hence, obtain the expression about the horizontal centroidalffi*fl (06 Marks)
Determine the centroid of the shaded area with referg6ffifre axes shown in Fig.Q.6(c).
All the dimensions are in mms. r' , "i
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(08 Marks)

(10 Marks)

method ofjoints.
(10 Marks)

(04 Marks)
(06 tVlarks)
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7 a. Compute the support

Tabulate the results.
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fflin'st'nguish betffiYiinged suppor(ad fixed support with sketches.

b. Compute thempeb'tfrt reactions in@&beam shown in Fig.Q.8(b).- ---T - -qu{ffiLF. A \ori"sg:" 
- . {*gu}ffi' t o,:.* 

1.dh^"

3knt

Fig.Q.8(b)
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kffitions of the beam showWFig.Q.T(a).



c. Determine the forces in the members GC, BC,

Fie.Q.8(c) by method of sections.
lS hro
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truss'shown in

(10 Flarks)
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With sketches, explain' dr-} 
v 1{.

i) Range and trajectory b*f$prqectile. 
^d". 

@i) Range and tralectory or fyproJectile.
ii) Super elevation aqffi"s ailvantages. ,&r (06 Marks)

Amotorist is travelliqgffikmph, when he obsffi3u traffic light 200m ahead of him turns

red. The traffic figfrffi,ffimed to siay red for fOffiebnds. If the motorist wishes to pass the

light without stopffi just as it turns green*$et&rnine:

i) The requfhd d'Eceleration of the motor'*
;il il; #A d$ihe motor as it passeffiight. (06 Marks)

t*o *.iehfl*OON and 200N are connedted by a string and they move along a rough

horizonffirffiiir. under the action of a f6rce of 400N app-lied as shown in Fig'Q.g(c). Taking

.9(c) *;
$*
+:i"il"'"SJ

horizonfupffi'ne under the action o4.g force of 400N appljed as shown m Frg'Q.v(c). raKmg

tnr miitiolpcoefficient betweenJffiEights and the pla;o%'0.30, determine the acceleration

of the'fibights and tension in th68ffing by D'Alemb.qrt$"niincinle. (08 Marks)

* 8o#tJ''t: * '
"'''-"',-r, .4"'r^, F* {oo nr
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10 a. Distinguish Setween ' * 
tW 

.#u,'lJrsturE,utu t$rtwseu . .idl_ =ffin dE1. l
i) In$Iantaneous velocity pffiSaverage velocity. *
ii) "ffi#tant acceleratiort'ffi*\ariaUle acceleraiibd.

iiil''ffiSctilinear motion ffiqd$*itinear motion:' (06 Marks)iii) H€ctilinear motionAgqiflrvilinear motion-"

b. fheshorizontal compOriqffif velocity*o-f.#tuprojectile is twice the vertical component'

,@*prte the rangF*H,tlft horizontal #,.qf; if-the projectile passes through a point 18m

ffikorizontally *d,e#lffihtically above thg puiot of projection. (06 Marks)

&Jf*o bodies weiffi30ON ind 45qN'ire hung to the ends of a rope passing over a smoothUIJT*g bodiei wei$ffi30ON and 45QN"dre hung to the ends of a rope passing over a smooth

pulley as showdin Fig.Q.10(c),.ealtzuhte the tension in the string and acceleration of the

system by @'Alemberis principlt* (08 Marks)
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Fig.Q.10(c)
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