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

USN 21CIV14/24
First/Second Semester B.E. Degree Examma ion, June/July 2024
Elements of Civil Engmeermg and Mechanics
Time: 3 hrs. My, . Max. Marks: 100
»é?% ?*“?
Note: Answer any FIVE full questions, cﬁms:ng ONE full question; ?mm each module.
1 Discuss the role of a civil engmcer in the development of a natlon (08 Marks)

Explain the importance of the '
i) Structural engineering
ii)  Environmental engine€ring

llowing fields of civil engmeermg

iii)  Transportation engm&érmg (12 Marks)
OR

“Civil engmeermg is one of the basic needs.of the society and nation”. Justify the statement.
(08 Marks)

Highlight t the signiﬁcance of the following-streams of civil engineering:

i)  Water resources and Jrrlgatlon engmeermg

ii)  Building materials

iil) = 'Geotechnical engineering., (12 Marks)

Module-2

Explain with examples;."".

i) Resolution and composntlon of forces &

il)  Moment and couple. I (06 Marks)

Compute the magmtude and direction of the unknown forcee, f the resultant force of 72kN

acts along the, posntlve direction of g axis as shown in Flg Q.3(b). (06 Marks)
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* Fig.Q.3(b)
Calculate the 'ce P required to.cause impending motion in the system shown in Fig.Q.3(c).

Assume smqeth pulley and coefficient of friction for all contact surfaces as 0.20.
P

“Tso N

Fig.Q.3(c) (08 Marks)
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OR

a. Explain with sketches:
i) Principle of transmissibility of a force

ii)  Varignon’s theorem of moments. (06 Marks)
b. Determine the magnitude, direction and the X-inter_gepﬁﬁf the resultant of the force system
shown in Fig.Q.4(b) with respect to point A. (06 Marks)

- Fig.Q4(b) »
¢. Define angle of limitingfriction. Compute the valye of 0 required to move the 900N block

down the plane as sgeﬁn“ln Fig.Q.4(c). Take the"coefficient of friction for all contact

surfaces as 1/3. (08 Marks)
Fig Q4(©)-

a. State and prove “Para!\lel---ﬁxis theorem”. _*© ¢ (06 Marks)

b. Derive the expression for locating the “centroid of a _semiscircular lamina from first

principles. L A e * % (06 Marks)

c. Determine thé.ri )
i) Horizontal centroidal axis
ii) The base BC.
All d11§ﬁ§i’ons given are in/mir

e shaded area shown iﬂ':Fig.Q.S(c) with respect to

(08 Marks)
i)  Polar moment of inertia .
i)  Radius of gyration
iii) Section modulus. : (06 Marks)
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Deduce the expression for the moment of inertia of a tnangular lamina about its base.
Hence, obtain the expression about the horizontal centroidal axns (06 Marks)
c. Determine the centroid of the shaded area with refere;;;c fo the axes shown in Fig.Q.6(c).
All the dimensions are in mms.
Y 4
T
A,
3a % Aty
o’lﬁ% 0 —s| :
Wy FigQo()
& e (08 Marks)
Module-4
a. (10 Marks)
s Fig.Q.7(a) N 4
b. Determine the forces in the mémbers of the truss shg '“fn Fig.Q. 7(b) by method of joints.
Tabulate the results. e ; ' (10 Marks)
¥ ged support and fixed support with sketches. (04 Marks)
reactions in-thgébeam shown in Fig.Q.8(b). (06 Marks)

3k,
Ak
: !
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Fig.Q.8(b)
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Determine the forces in the members GC, BC, DF, CD and EF of the truss shown in
Fig.Q.8(c) by method of sections. (10 Marks)

Fig.Q.8(c)

Module-5
With sketches, explain: :
i)  Range and trajectory of a pro;ectlle o

ii) Super elevation andhits advantages. (06 Marks)
A motorist is travellmg-sa ..80kmph when he observes a trafﬁc light 200m ahead of him turns
red. The traffic light istimed to stay red for 10 seconds. If the motorist wishes to pass the
light without stoptsing, just as it turns green, determme

i)  The required deceleration of the motor=

i)  The speed of the motor as it passes. the llght (06 Marks)
Two welghts ‘800N and 200N are connected by a string and they move along a rough
honzonf‘n:]% lane under the action of.a force of 400N apphed as shown in Fig.Q.9(c). Taking
the fncnon coefficient between thewe ights and the plan' 45°0.30, determine the acceleration

of the weights and tension in thﬁﬁnng by D’ Alembert’s prommple (08 Marks)
i 803 l'd 5 A

Distinguish between

1) I@tantaneous velocity aﬁ&éeverage velocity:~ -
i) Qbmtmt acceleratlon i variable acceleration.
1) “Rectilinear motion and: ilinear motion: (06 Marks)
The horizontal compone “of velocity of.a.projectile is twice the vertical component.

«Compute the range.on-the horizontal pla,ne if the projectile passes through a point 18m

ertically above the point of projection. (06 Marks)
| 300N and 450N are hung to the ends of a rope passing over a smooth
pulley as shown'in Fig.Q. 10(c).. Eﬁfculate the tension in the string and acceleration of the
system by D’ Aigmbert s prmmple‘ 5 (08 Marks)

horizontally and 3;

qao N

-
Fig.Q.10(c)

* %k sk ok ok
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