50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining biank pages.
2. Any revealing of identification, apgeal to evaluator and /or equations written eg, 42+8
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First/Second Semester B.E. Degree Examination, Dec.2013/Jan.2014

Elements of Civil Engineering and Engineering Mechanics

. Time: 3 hrs. Max. Marks: 100

- Note: 1. Answer any FIVE full questions, choosing at least two from each part.
2. Answer all objective type questions only in OMR sheet page 5 of the answer booklet.

3. Answer to objective type questions on sheets other than OMR will not be valued.

> PART — A S
C'ho-gse the correct answers for the following : o (04 Marks)
1) ?&%bndge constructed at some angle to river flow is -
Ay'skew bridge B) square bridge C)steel bridge -~ D) lift bridge
i)  The structure that separates roads into separate lanes is called
A)Kerb B) median () road margin D) camber
iii) The upstream side of a dam
A) arch dams’}f_-‘ B} gravity dam ) earth dam D) reservoir
iv}  Geotechnical engineering involves the study of
A) water " B) soil C) air D) none of these
With the help of neat sketches, briefly explain the cross-section of road and gravity dam.
- (10 Marks)
What are infrastructure related projecis? - (06 Marks)
Choose the correct answers for the following (04 Marks)
i)  The component of a force perpendicular to its line of action is
A) maximum B) minimum . C) zero D) none of these
i)  The moment of a force.about a moment centre lying on its line of action is
A) maximum .~ B) minimum - ) zero D} none of these
iil) Two equal and Qpp()site forces separated by a distance will produce
A) translation - > B) rotation
C) both trali;sla‘tlon and rotation D} none of these
iv)  Moment:ofa force will produce
A) transhition B) rotation
C) -both translation and rotation D) none of these -

A block weighing w = 10 kN is resting on an inclined plane as shown in Fig.Q2(b).
Determine its components normal to and parallel to the inclined plane. The plane makes an
angle of 20° with the horizontal. (04 Marks)

.. A body is subjected to the three forces as shown in Flg Q2(c). If possible determine the
-~ direction of the force “F” so that the resultant is in “x’ direction, when (i) F = 5000 N,

(i) F = 3000 N. (12 Marks)
Choose the correct answers for the following : (04 Marks)
1) Incase of coplanar concurrent force the resultant force passes through
A} point of concurrence B) away from point of concurrence
C) different plane D) none of these
1)  If two concurrent forces each of “P” act at right angles to each other, their resultant is
A) 2P B)P C) V2P D) 24P
iii) If2V =0and >H =0 for a coplanar nonconcurrent force system, then it is in
A) equilibrium B) translation C) rotation D) none of these
iv)  Conditions of equilibrium for a coplanar concurrent force system is
A) one B} two C) three D) four
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Two forces acting on a body are 500 N and 1000 N as shown in Fig.Q3(b). Determine the
third force “F” such that the resultant of all the three forces is 1000 N directed at 45° to *x’
axis. (06 Marks)
Determine the resultant of the four forces acting on a body as shown in Fig.Q3(c¢) with

respect to point *0”. (10 Marks)

Choose the correct answers for the following : - (04 Marksj -
i)  The centroid of a triangle of height “h’ is located at a distance from its apex.

A) h2 B) 2h/3 C) W3 D) h _
i) Intersection of  number of symmetrical axes will give centroid of plane area.

A) 3 B) 4 ) 2 D) none of these
tii} . Moment of an area about a reference axis passing through its centroid is’

© A) maximum B) minimum C) zero _Dj-hone of these
iv) Centroid of'a semicircle from an axis passing through the diam_ter is

a2 B) = 0= i

315 e 4n 4r 3r
Determine the centmld of a semi-circular lamina of radius “r” by the method of integration.
{06 Marks)

Determine the centroid of the shaded area shown in the Fig Q4(c) with respect to OX and
Y. (10 Marks)

PART - B

Choose the correct answers for the following & (84 Marks)
i} Ifthree forces are acting at a point and are in equilibrium, out of which two are acting
in the same line, then the third force is

A) maximum B) minimum C) zero D) none of these
if) A rigid body is in equilibrinm if the resultant force of concurrent force system is

A) positive B} negative . Q) zero D) none of these
i)  Lami’s theorem is valid for number ef concurrent forces in equilibrium,

A) two B) three C) four D} none of these
iv)  The force equal-and opposite to resultant is called ‘as

A) equilibriant. B) similar force C) oppc__ment force D) none of these
State and prove Lami’s theorem. (06 Marks)

The frictionless pulley ‘A’ shown in Fig.Q5(c) is supplied by twg bars AB and AC which
are hinged at ‘B’ and ‘C’ to a vertical wall. The flexible cable DG hinged at ‘D, goes over
the pulley and supports a load of 20 kN at *G’. The angles betweer the various members are
shown in the figure. Determine the forces in the bars AB and AC: Ncglect the size and

weight of the pulley. -7 (10 Marks)
.. - Choose the correct answers for the following : ' (04 Marks)
1) A hinged support can have reactions. '

A) 2 B)4 a1 D) none of these
1) A determinate beam can have  number of unknowns.

A) 2 B) 3 C) 1 D)4
iii} A fixed support can have _____ reactions.

A) 1 B) 2 O3 D)4
iv)  udl stands for

A) Uniformly distributed load B) Uniform dead load

C) Uniform door load D) Uniform diameter load
The cantilever beam shown in Fig.Q6(b) is fixed at ‘A’ and is free at ‘B’. Determine the
reaction when it is loaded as shown. (06 Marks)
Find the forces in all the members of the truss loaded s shown in the Fig.6(c). Tabulate the
results. (10 Marks)
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a. Choose the correct answers for the following : (04 Marks)
i)  Compared to static friction, kinetic friction is
A) greater B) smaller C) very large D) zero
ii}  Friction force is to the contact surface between bodies.
A) parallel B) perpendicular C} tangential D) none of these
i} Friction forceisa _____ force. .
A) active B) passive () normal D) none of these
iv} The tangent of the angle of friction is
A} angle of repose B) coefficient of friction
C) cone of friction D) limiting friction .
b. Dehne 1} Angle of friction; i1) Coefficient of friction; 11) Cone of friction, - {06 Marks)

c. What i¢ the value of ‘P in the system shown in Fig.Q7(c), to cause the motion to impend to
the right?Assume the pulley is smooth and coefficient of friction between the other contact

surfaces IS{LZO (10 Marks)
a. Choose the corréct answers for the following : (04 Marks)
i) Unit of second rmoment of area is )
A) m _ B) m’ C) ot D)m’
i)  Unit of radius of gyration is .
A)m B)m’ C) m’ D) m*
iii) Moment of inertia of a square of side "b’ about an axis through its centroid is
b* b* b’ b3
A 12 B) g - ) 36 )
iv) Py moment of inertiais =
A) Iy + 1y B) L +1.. o Oyt 1 D) none of these

b. Define: i) Moment of inertia; if) Radius of gyration; iii) Polar moment of inertia. (06 Marks)
c. Determine the moment of inertia of the symmetrical I-section shown in Fig.Q8(c) about its
centroidal X-X and Y-Y axis. (10 Marks)
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