aining blank pages.

1. On completing your answers, compulsorily draw diagonal cross lines on the rem
2. Any revealing of identification, appeal to evaluator and /or equations written eg,

Important Note :

50, will be treated as malpractice.
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Time: 3 hrs.

Max Marks: 80

Note: Answer any FIVE full questions; choosing ONE full question ﬁom each module.

1 a
b.
c.

2 a
b.
ol

3 a.
b.

; :V,“If?l‘(\‘/[odule-l

Briefly explain any four different scope of Civil Engineering. - (08 Marks)
Explain the components of roads and their functions. : (04 Marks)

A block weighing 10 KN is resting on a plane mchned at 20° to horizontal as shown in
Fig.Q1(c). Find the components of forces.
(1) normal and parallel to the plane  (ii) alongx and y axes

10KN

Fig.Q1(c) (04 Marks)
OR .
Define force and write its characteristics of forces with example. 4 (05 Marks)
State and explain principle of transm1531b1hty ofa force. (05 Marks)
Find the moment of 500N force about the pomts A,B,Cand D as shown in the Fig.Q2(c).
F30()!\1
_3¢ Em A
2wy
11B
dm
Swy
C
Fig.Q2(c) . (06 Marks)
Module—2
State and prove Parallelogram law. (04 Marks)

A block weighing 1500 N rests on. a plane inclined at 20° to the horizontal as shown in the
Fig.Q3(b). If p= 0.3 ; find the force required to push the block up the plane when the line of
action of force makes an angle of 30° with the plane.

P

e

20
Fig.Q3(b) (06 Marks)
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Two forces of 800 N and 600 N act at a point as showﬁ in the Fig.Q3(c). The resultant of

two forces is 1200 N. Determine 0 between the forces and the direction of the resultant.
COON

goON

Fig.Q3(c) (06 Marks)
;;;;;; ' OR
Explain the following : "
(i) Coefficient of friction (ii) Angle of fnctlon (i1) Angle of Repose
(iv) Cone of friction, with neat diagrams. (08 Marks)

Determine the reactions: at ‘contact points P, Q, R and S for the system shown in the
Fig. Q4(b) The radu the spheres 1 and 2 are, respectlvely, 20mm and 30mm.
300N

(08 Marks)
Module 3 ?
State and prove Vangnon s theorem.. (06 Marks)
Determine the reactlons at ‘A’ and ‘E’ for the beam shown in the Fig.Q5(b).
' AOOKN 20KNwr By 200
A (Y, WO A4S E
BE S 8 ¥e D 2D
] L——ug Sm o B I Bwn | B \
Fig.Q5(b) (10 Marks)
OR
Explain the dlﬁ'erent types of supports and loads in the analysis of beams. (08 Marks)

Determine the magnitude, direction of the resultant force for the force system as shown in
the Fig.Q6(b). Locate the resultant force with respect to point D.

G6KN

iI:M
N L.
1 A7 i‘
1 BKnwn
Dk
Fig.Q6(b) (08 Marks)




7 a.
b.
(e

8 a.
b.

9 a
b.

10 a.
b.
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Module-4 ;
Distinguish between Centroid and Centre of gravity. (02 Marks)
Derive the expression for the centroid of triangle 'om ﬁrst pr1n01ples (06 Marks)

Compute the second moment of built-up area shown in the Fig.Q7(c) about its centroidal
axis and find the corresponding radius of gyratlon (Note all d1mens10ns in mm)

| 1 ] Jio
[ ; ] 10
: 30 E::
[ P, *
|
g0, 4 40
Fig.Q7(c) (08 Marks)

OR
Derive the equation for Moment of Inertia of a Quadrant from First Principles. (08 Marks)
Determine the Centroid of the shaded area as shown in the Fig.Q8(b).

P

L 30 ATy
pe

Fig.Q8(iS’)’ “ (08 Marks)

. Module S

Derive relations for the followmg

(1) Time of flight

(i1) Horizontal Range L

(1i1)) Maximum height attalned by a prOJectlle (08 Marks)
Determme the position at'which the ball is thrown up the plane will strike the inclined plane
as shown in the Fig. Q9(b) ‘The initial Veloclty is 30 m/s and angle of projection is tan™'(4/3)
with horizontal.

O
Fig.Q9(b) (08 Marks)

OR
A wagon has to negotiate a curve of radius 1000m. The mass of the wagon is 5000 kg. Find
the safe speed of the train, if the outer rail is raised over the inner rail by 18mm and the

distance between the rails is 1m. (04 Marks)
The motion of a particle is defined by the relation x = t* — 9t> +24t — 6. Determine the
posmon, velomty and acceleration when t = Ss. (06 Marks)
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A stone is dropped from the top of the tower 50m h1gh At the same time, another stone is
thrown up from the foot of the tower with a velocity of 25 m/s. At what distance from the
top and after how much time the two stones cross each other. [Refer Fig.Q10(c)]

Fié.QlO(c) (06 Marks)

* %k ok sk sk
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