Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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1rsn’Sec0nd Semester B.E. Degree Examination, Dec.2017/Jan 4918
Elemen'ts of Civil Engineering and Engineering M chanlcs

Time: 3 hrs 5 Max.iMarks 100

Note: Anvwer any FIVE full questions, choosing one full question frqm "module.

Module-1
1 a. Explain the fo'lowmg fields of Civil Engineering in brief :
i) Structural £ nmmermg i) Transportation Engmeermg (05 Marks)
With neat sketcnos, explain any two types of dams. (05 Marks)

c. Two forces act at an angle of 120°. The bigger force is 4000N (J]d the resultant is
perpendicular to the smaxlpr force. Find the smaller force. Rf*fer fig. Q1(c). (05 Marks)

Fig.Ql1(c)

Pz 4«900 :v

d. Determine the moment of force. 51{"\1 about A as «noWn in fig. QI1(d). (05 Marks)
X f—-—— mo—o ) X

Fig.Q1(d) 3

2 a. Explainrole of civil engineers in hc mfrastructural duvelopment of a country. (06 Marks)
Give comparison of flexible and r'gld pavements.\>. (04 Marks)

c. A 100N vertical force is applied to the end of a leve" Whmh is attached to a shaft as shown in
fig.Q2(c). Determine i) the moment of force about O. *
ii) the horizontal force applled at A which creates same moment about O.
iii) the smallest force apphed at A which creates same momen{ about 0. (10 Marks)

Module-2
3 a. What is res ultant‘7 Explain the steps involved in finding the magmtude a ‘,,,;;dyirection of
resultant of concurrent co- planer system of forces. e {05 Marks)
b. Determine the magnitude and direction of resultant of concurrent co- planar system of forces
mown in fig. Q3(b). <{06:Marks)
jo -
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c. Detﬁrmme the magnitude, direction and position of resultant from A on x-axis for the given

non concurrent co-planar system of forces shown in fig. Q3(c). (09 Marks)
15k s
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a. State and prove law ol parallelogram of forces. ;‘:;l‘x{‘ (06 Marks)
b. Three force of magnijtude 10kN, ISkN and 5kN are a ,,gfon a square as shown in

fig. Q4(b). Determine: the m'xgmtude and direction of thmi 1e sultant. (04 Marks)

Fig.Q4(b)

c. Determine the magnitude , d1rect10n and poqrtron of resultant from A along x axis of the

system of forces shown in fig. Q4(c}. /.~ (08 Marks)
‘9\‘:;’ ysi ™ 1 "‘f\“
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Fig.Q4(c) e S,

. Lm _zm -1- 41’7 _.J =
d. State Verignon’s principle of Moments (02 Marks)

& ) Module-3 S

a. State and prove Lami’s theore“n o (06 Marks)

b. A light string ABCDE Wh0°(’ extremity A is fixed, has welbhts W, and W, attached to it at
B and C. It passes round a ssmall smooth peg at D carryinga weight of 100N at the free end
as shown in fig. Q5(b) 1f'in the position of equilibrium , BC\is horizontal and AB and CD
makes 150° and 170 with BC find i) Tension in the portions AR, BC and CD of the string.
ii) Magmtudes of Vh and W2 el (07 Marks)

. FigQs(b)

c. Dbtermme the support reactions for the beam shown in fig.Q5(c). N~ (07 Marks)

Bk lewlm 2w

A 36 4 fh[‘n’rhf) &
Fig.Q5(c) 4%, _}J
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a. A mrcular roller weighing S000N having radius of 200mm, hangs by a strmgAC 200mm
lor‘p as shown in fig. Q6(a). Find the tension in the string and the reaction oftkew\/dll
\ o0 (05 Marks)

‘Fi"g’;Q6(a)

b. A wooden beam welghmg 200N/m is supported ona hmgt.d end at A and by a cable CD as
shown in fig. Q6(b). It ca'*rst a point load of 400N at B Determme the reaction at A.
- . (06 Marks)

Fig.Q6(b) hie

¢. A block weighing 4000N is restmg on horlzontal surface supports another block of 2000N as
shown in fig. Q6(c). Find the horizontal force F just to move the block to the left. Take co-
efficient of friction for all surfaces of Cumact to be 0.2. (09 Marks)

Fig.Q6(c)
; Module 4 St
a. From first principle d uerlve the expression for centroid of a trlang]e . (06 Marks)
b. Define the followmg 1) Axis of reference i) Axis of symmetry (04 Marks)
¢. Determine the, mcrmht of inertia of the plane lamina shown in fig. Q7 c) about base AB.

B (10 Marks)

f20mm

- FigQ7(e)
o La
OR

a. State and prove perpendicular axis theorem. (05 Marks)
b. From first principle derive the equation for moment of inertia of a circle about centroidal
axis. (05 Marks)
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R
FeRH

Fmd the centr01d of shaded area from reference x and y axis respectively. Refer ﬁg Q8(c).
N (10 Marks)

I’r'”"‘ )
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‘ \ Module-5 & \

Define the following termo 1) )\ Velocity  ii) Acceleration. (04 Marks)
An electric train, travellmg between two stations/2.0km apart is uniformly accelerated for
the first 20 seconds, during whxch period it covers 200m. It then runs with a constant speed,
until it is finally retarded unifor: mlv in the last 150m Find the maximum speed of the train

and the time taken to complete the j journey between the two stations. (09 Marks)
An aircraft moving horizontally at & xp‘epd of 720kmph at a height of 1000m towards a target
on the ground , releases a bomb whick hits the: target, find (07 Marks)

i) Time required for the bomb to reach thgﬁtarget on the ground and
ii) The horizontal distance of the air-craft fiom the target when it released the bomb.

A vehicle 1s movmg, with vartablc accelerdtlon ana its motion is given by the equation
S =25t + 4t> — 6t°, where s is in m and t is in seconds. Determme :

i) the velocity and acceleratjon’ at start.

ii) the time when the vehlcle reaches its maximum velocnv

iii) the maximum velocity: m‘ the vehicle. : (05 Marks)
A ball is dropped from the top of a skyscraper building whlch 18 150m high. After 1 second,
another stone is thrown down and strikes the first ball when it has just reached the foot of the
building. Find the velomty with which the second ball was thrown , 07 Malks)
A motorcyclist wants' to clear the ditch shown in fig.Q10(c). If the ramp at B is of 25°,
determine the ,,mawmum speed of the motorcyclist at B. Motorcycle may be treated as a
patticle. s ) (08 Marks)

* % % % %
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