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First/Second Semester B.E. Degree Examiifdtion, Dec .2023 I hn.2024
Elements of Givil Engineeft@ and Mechanics

Time: 3 hrs. $ ;r -,,u..)rzlax. 
Marks: 100

Note: Answer any FIVE full questions, fiffing ONEfult questionfrom each module.
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a. Explain briefly the scope of civil engineering in the specificatibn of

(D Geotechnicalengineering
(ii) Structural engineeriq$g .,, . (08 Marks)

b. Briefly explain the role of civil engineers in infrastf,Up*hifal development of the nation.
,,..,1,.,,,,,,, ,.,,' j ,$'i. . (08 MarkS)

c. Define force and me@its characteristics. (04 Marks)

,, ,,,,,,., OR.=,r,.*

a. State and prove Varignon's theorem of mements. (08 Marks)
b. For.the..,*t".fi',Fr.r concurrent systemgctfug on a bolt shown in Fig. Q2 (b), obtain the

resultant force.
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3a. Draw.::the FBD (Free Bq&

'anrelle of 90' 
1g 

tl.::{l$ ggle betwee-n rh:_.1and wall is 3O'.,:iiP-- -- - - -- --- ".- -rr[-':- --'-e-- - -- ;;;.i;;. ;-::Weight of cylinder':sl c ; Weight of rod,,= Wp, Length of rod = L, Radius of cylinder : r.
(04 Marks)

induced in each segment of string for the
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b. Determine the 4ffiitude of W*fftd tension
Fig. Q3 (b) sho,. #d,,,
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What is moment of a force? Explain
(08 Marks)
(04 Marks)

Fie. Q3 (b)
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Define Friction and epfu#the different types of friction.
A 1000 N block is plfuG on an inclined plane a$$6wn in Fig.

fr iction of surface&L: O. 2 5.

Determine the hgizffital force to be applied for,
(D I-rnpentffing motion down the p't

(ii) ,6[Tn nding motion up the plane':" 
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Fig. Qs (b)
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(08 Marks)

(06 Marks)

Q4 (b) Take co-efficient of

c. A 100 N block {gs'*l{d on a rough horizontal surface is pufled by a 30 N force inclined at 15 "

with horizontaljd,$li'own in Fig. Qa €q.P:Iind the co-effrcietiibf friction.
;t",'

Sp Q+ (u)

nt}l'Surface i
(08 Marks
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,:" 1". -EffiQa (c),:" fl,S trlffi(J4 (c) (06 Marks)
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1,;. L\;* .Module-3
a.-' Defrre a beam affiixplain tne AiffSffit tltpes of beams and supports. (08 Marks)

t!db. Obtain thg*{iffince X for the Qiiafr"loaded as shown in Fig. Q5 (b) such that reactions Ra

and Rs are equal.
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Two smooth rollers of same radius and weight each equal l.$]400 N are placed in a trough as

shown in Fig. Q3 (c). Find the contact reactions Re, Rs1ts.€,,Ehd Ro assuming all surfaces are

smooth. .tfi,.,,, "'.,.'
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(12 Marks)
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Give the step by step analysis of a plane truss using the uldt#od of sections. (06 Marks)
Analyze the forces in the members of the plane truss.-$h{Pn in Fig. Q6 (b) using method of
joints. 
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7 a. Obtain the location C&thd centroid for a serni'klpular area when the diameter AB is

horizontal as in Fig. ffital.horizontal as in Fig W(a). d- 
:
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"-"';,;r' 
(14 Marks)
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o;' fig. q? 1a) (08 Marks)

b. Locate ilffi 8Bh{troid of the compositQ.,.a#a shown in Fig.Q7 (b) with respect to point 'O'.
': lSSq .:::sr,rdb. ,4.-Til,\Y* T[.:F ) k;,' u-r,Y',:=t;1/i .q f,;
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-Trytu*\, ,, Fig. Q7 (b):;;;" (12 Marks)
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8 a. State and prove the trati$bffieorem. (06 Marks)

b. .,Compute the secoffi w'i$ent of area for the composite Fig. Q8 (b) about the centroidal
, horizontal axis. A[Bd'mhd the radius of gyration.
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Fig. Q8 (b)
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Module-S :

g a. Define the following : *5ffi"(r) Displacement <*-%lF(ir) Speed. .. , h(iii) Velocity #'* *
(iv) Acceleration. d*M (08 Marks)(iv) Acceleration. d,;&l ^ (08 Marks)

b. A burglar's car starts with an accelerationgf !"''rahec2. A police van reactted after 10 seconds

and continued to chase the burglar's carffi$i*'a uniform velocity -qffi'm/s. Find the time

c. State the Newton's Laws of motion.M """"' (04 Marks)
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What is super elevation? ne expression for super.teVaiior.
A stone is dropped down aaykH with no initial velopity*tand after
heard. Then a second strc"S fhrown downward wit-Ean initial vel
A stone is dropped down aaffiH with no initial velogity*tand after 4.5 seconds the splash is

heard. Then a second stm.S fhrown downward wSLm initial velocity of Vo and the splash

is heard in 4 secondr&.-4&thtr velocity of sound is ffitant at 336 m/sec determine the initial
velocity of the second-}tdle. *' (08 Marks)

10 a. What is super elevation? Depiffi expression for super effiBtion. (08 Marks)

b. A stone is dropped down aalffi with no initial velogity*aand after 4.5 seconds the splash is

c. A Lift carries .;^ek$f;;+OOO tN and is neving with a uniform acceleration of 3.s m/seczA Lrtt carrles a uru[ ot 4u0u kN and $ rqQvmg wltn a unllofin accelerarlon or r.f lrvsec .

Determine ttre ful& in the cable when$**l#moving upward. (04 Marks)

.4" .@ 
Jo @*

.a, \" x * *-'* *
J{'%l * *p

.{

i^"-*,Y

*tt

.., -f-* 
-

-IL', ) 4 of4


