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(1) Question No. 1 is compulsory.
(2)Attempt any three questions from remaining five questions.
(3)Assume suitable data if necessary and mention the same clearly.
(4)Take g=9.81 m/s’ .
. Determine the resultant of the forces acting as given in figure below. Fifid the 1]
angle which the resultant makes with the positive x-axis. N R,

%

b, Two spheres A and B are keptin a hcﬁzqw!_,_.' hanngl: _ﬂctan-nme the reactions [4]
coming from all the contact surfaces. Cnysadp?g the rai us of A and B are 40mm
and30mm respectively. Take Wy, =500/N and Wy = 200N,
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c. Define Anglg'of Frictinp and Angle of Repose [4]
d. Car A starts from gest/& accelerates uniformly on a straight road. Another car B [4]
starts from the’same place 5 seconds later with initial velocity zero & it
accelérares ‘;ﬁ_i_;fﬁ}miy at 5 mfsec?. If both the cars overtake at 500 m from the

stafting plage; find the acceleration of car A.
e. Find the angle the force P makes with horizontal such that the block of mass 4 [4]

. kg hag 8 acceleration of 10m/sec’, when it is subjected to a force of 35 N.
-L',gs'!ﬂ".?, pk=0.6. !
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a2 a Replace the force system by a single force w. r. to point C [6]

N 50N
ﬁﬂm—r— I 20N/m
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h. A uniform beam AB hinged at A is kept horizontal by suppo Hing &'s cﬂ'lﬂﬂi i
100 N weight by using a string tied at B & passing over a smooth pulley at C
The beam also loaded as shown in figure below. Find the reactionsab.A & €1

Y
Py

¢ Prove that for a perfectly a]i'istm bodmwt) equal masses participating in (8]
collision exchange their velocities. h
Q.3 a. Find Centroid of shadedd@rea with feference to X and Y axes. (8]

.' %, Fifg;d the resultant of the spatial concurrent force system concurrent at A(1,0,0) 8]
%and passing through points B(-1,3,3), C(3,5,7), D(0,4,0). Magnitude of forces

“a 2 Fap= 100N, Fac =150N, Far=200N.
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c.  Acollar of mass 1 kg is attached to a spring ad slides without friction along a (el
circular rod which lies in 2 horizontal plane. The spring Is undeformed when the
collar s at B. knowing that the collar is passing through the peint D with a
speed of 1.8 m/s, determine the speed of the collar when it passes through
point C and B. Take Stiffness of the spring, k= 250 N/m, Radius of the circular
path = 300 mm and distance OA = 125 mm.
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Q.4 a. Find the reactions at supports A and E for thgj!:-eam%ibaded as shown in the [8]

figure below, h
RS
r I.:j"
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ally with a constant velocity of 200 m/seconds releases [6)
00 m. Find the velocity and direction of the bomb just
' Also determine the distance travelled by the plane before
the bomb just strikes,the ground.
c. Find v:laciﬁ'éjg?qi;k;pnim D at the instant shown mg = 3 rad /sec clockwise. 18]
AB =400mm: ()
\vgl
R o

b. A fighter Plane Movig hor
" 2 bomb from an altitnde

N

[TURN OVER

FW-Con. 10119-16.



4 QP Code : 28584

ernaining by Method of (2]

CD by method of section and the r

Fird the forces in CF and

Q.5 a.
Joints.

moving along 2 straight line, v-t Mﬂmeis as shmw}n in figure [6]
for the E,hlen w\iﬁ e

b. For a vehicle
below, Plot a-t &5t diagrams
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e A WhE-EI is mﬂ;n&nangza stralght L) without slipping. Determine velocity of [6]

" points AB and ;i BP! EDEJmm;,%— 4 rad/sec, Vo=4m/s
) Y : \2’_“
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N &6 a. p\{e}%@ of magnitude SO0ON Is acting from A{2,3,6) and passes through a point [4]

" (62, 6). Compute its moment about point C(4, 6, 3).
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b A stone is thrown with a veloeity (u) m/sec at an angle of 20° with horizontal from a [4)
point 2 m above the ground. The stone strikes the ground 5 m away from the original
position. The motion of stone is subjected to gravitational acceleration & wind

resistance of 0.82 m/sec’ , opposing the horizontal motion. Determine the time of flight ._
of the stone.

“¢. A heavy metal bar AB rests with its lower end A on a rough horizontal floor having
coefficient of friction pr & the other end B on a rough vertical wall having coeffifient™
of friction py. If the centre of gravity of the bar is at distances a & b from the ends I
& B respectively, show that at impending motion, the inclination of the

“horizontal will be; .
| H:mu-l[ ] '”_bﬁf"t"“*]

He a-+b

d. Two masses are interconnected with ,;"'5;'-._':.:-._ " »
effect of pulleys & cord, determinethe act
Take m=50 kg & m; =40 kg, |
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