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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‘ MO’dule-l
Explain briefly the scope of the following Civil Engineering fields :
i) Environmental Engineering < * . ‘i) Transportation Engmeerlng (10 Marks)
Explain Force with its characte“ri“é‘»hcs (05 Marks)

Replace 600N horizontal force acting on the lever by and equlvalent system consisting of a

force and couple at ‘O’. [RefemFlg Ql(c)]. (05 Marks)
(08 Marks)

(04 Marks)

forcesshown in Fig. Q2(c) is

(08 Marks)

Mo dule-2

State and prove Lami’s theorem. = ¢ (05 Marks)
The sum of 2-concurrent forces P-and Q is 500N and their resultant is 400N. If the resultant
is perpendlcular to P, find P, Q and angle between P and Q. (10 Marks)
Find the tension 1n the strlng and reactlon at contact surface of cylinder of weight 1000N
(05 Marks)

Fig. Q3(c)
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4 a. Explain Free body diagram with examples. R (04 Marks)
b. What is the value of P in the system shown in Fig. Q4(b) to cause the motion to impend?
Assume the pulley is smooth and co-efficient of friction for all contact surfaces is 0.2.
PR (08 Marks)
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Fig. Q4(b)

ht SOON as

c. Determine the force F and its inclination o required so as to lift a block of weig
shown in Fig. Q4(c). ' (08 Marks)
raii Al avd
Mo dule-j :
ads with neat sketch. (08 Marks)

5 a. Explain the types of supports and types of lo
b. Determine the magnitudé , direction and p
Fig. Q5(b). Also find the X and Y integc@pts’o

- &”-T- i
i

150 mm

osition of the gesultant of forces as shown in
f resultant force with respect to ‘0. (12 Marks)

Flg Q5(b)

200N

OR

6 a State and prove Varignon’s theorem of Moment. (06 Marks)
b. Determine the distance ‘X’ of the load ‘P’ from the support A if the reaction at A is twice as
greater as reaction as B Take P=2kN and Q=1 kN. (06 Marks)

Fig. Q6(b) A P,L J,q
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c. (08 Marks)
Fig. Q6(c) + .
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Module-4
a. Determine the centroid of quarter cucle of radius R by the method of Integration. (08 Marks)
b. Determine the Polar radius of Gyratlon of the area shown i . F ig. Q7(b). (12 Marks)
—-T‘Gmm
1Q@vm
F v
a. Determine the moment of inertia of triangle by the “method of Integratlon. (08 Marks)
b. State and prove Perpendlcular Axis theorem A (04 Marks)
‘ (08 Marks)

«.Module-5
a. A small steel ball 1s shot vertically. upwards from the top of a building 25m above the ground
with an initial velocity of 18m/sec.
1) In what time, it will reach the maximum height?
11) How high above the bulldmg will the ball rise?
iii) Compute the velocu:y with which it will strike the ground and the total time it is in

motion. (10 Marks)
b. What is Projectile? Define the following terms briefly : i) Angle of projection
1)) Horizontal range 1) Vertical height 1v) Time of flight. (10 Marks)
“ OR
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The motion of a particle moving in a straight line is given by the expression
S=t—3t?+2t+5 g

Where, S is displacement in meters and t is time in seconds. Determine

i) Velocity and acceleration after 4 secs. \

ii) Maximum / minimum velocity and corresponding displacement.

iif) Time at which velocity is zero. » "y (10 Marks)

Determine the position at which a ball thrown up the plane will strike the inclined plane as

L 4
projection 18 tan’ {E}

(10 Marks)

shown in Fig. Q10(b). The initial v%élpgit)l’/ is 30m/sec and angle of

with horizontal.

Fig. Q10(b) "
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