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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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14CIV13/23

a.
b.

Note, Answer FIVE full questions, selectmg NEfull question from each module.

L (10 Marks)
A 100 N vertical force is applied at-the end of a lever that is attaqhed to a shaft as shown in
Fig. Q1 (b). Determine : (i) The mo%ent of the force about,O. (11) The horizontal force at
A that will produce same morncnt ‘about O. (iii) The minimum force at A to produce same
moment about O. - (06 Marks)
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Define force Llst the characteristics of a force (04 Marks)
(03 Marks)

A5 kN force acts on a link as, shown in Fig. Q2 (b). Replace the force by an equivalent-
force couple system acting at pomt B. (07 Marks)
(04 Marks)

i Environmental engineering

(i) Irrigation engineering. * (06 Marks)

Module — 2
Differentiate between (1) ‘Resultant and- equlllbrant (ii) Resolution and composition of

~forces (iii) Concurrent and non- concurgent forces. (06 Marks)

(i) Horizo ial and Vertlcal components
(i)  Parallel and normal to. the inclined plane. (08 Marks)

A cylmder is to be lifted by two. cables as shown in Fig. Q3 (c) knowing that the tension in
one cable is 600 N, determine the magnitude and direction of the force P so that the resultant

is a vertical force of 900 N (06 Marks)
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a. State and prove Varignon’s theorem. “” (07 Marks)
b. Find the resultant of the force system acting on the plate ABCD as shown in Fig. Q4 (b)
with respect to point A. (13 Marks)

a. List the conditions of‘equilibrium for:
(1) Coplanar concurrent force system.

(i)  Coplanar nonconcurrent force system. (05 Marks)

b.  What do you rﬁé%mby statically determinate:beams? Give examples with sketches. (05 Marks)

C. A small block’ of weight 1000 N is placed on an inclined plane at 30" as shown in

Fig. Q5 (c)nlf p = 0.25, determine the horizontal force for, (i) impending motion up the

A
plane and'(ii) impending motion down the plane. ’ (10 Marks)

.
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./
a. Define : (i) Angle offriction (ii) Angl ) (06 Marks)
. State and prove Lami’s theorem. .. °. « (04 Marks)
c. Determine the support reactions for.the beam loaded as shown in Fig. Q6 (c). (10 Marks)
e &lu?}kN 5
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a. State and prove parallel axis theorem. (06 Marks)
b. Derive the expression for centroid ofa circular sector. (07 Marks)
c. Find the c;pégr&di‘f‘iates of the centtoid of a shaded area shown in Fig. Q7 (c) with respect to x
and y axes. R (07 Marks)
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Fig. Q7 (c)
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Define radius of gyration. Give expression. * (04 Marks)

Derive an expression for MI of a rectangle about one of itsside. (06 Marks)
Determine MI and radius of gyration of T-section shown'in Fig. Q8 (c) about axis AB.

N (10 Marks)

Define (i) Instantaneous velocity (ii) Average velocitys (04 Marks)

Derive the displacement €quation i it ion, initial velocity and time.

(04 Marks)

Three marks A, B an{i\jCﬁépaced at a distance of 100’m are made along a straight road. A car
starting from restéfffhncggaccelerating uniformly passes the mark A and takes 10 sec to reach B
and further 8 séc: to'reach mark C. Calcg#}a“\w +(i) the magnitude of the acceleration of the
car, (i) thic;,‘ye;tvlo‘é““i'ty of car at A (iii) the yg’“locity of car at B (iv) the distance of mark A

from the starting point. . (12 Marks)
P CMRIT LIBRARY
superelevation. What is its necessity? 'BANGALORE - 560 037 (04 Marks)

A stone is dropped into a well amd the sound of splash.i ieard after 3.63 sec. How far below
is the surface of water? Assume velocity of soun(k“as, 30 m/s. # (08 Marks)

m:a L.difference wit%;‘“aﬂ\prizontal velocity of
120 m/s as shown in Fig. Q : is located 60 m above the water surface,
determine the time for the’canon ball to strike the water surface and the range R. (08 Marks)
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