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(3Hrs.) Total Marks: 80

Question number 1 is compulsory

Attempt any 3 questions from remaining questions
Figure to right of the question indicates full marks
Assume suitable data wherever necessary, .
Assume Acceleration due to gravity value g =9.81 m/s?

Lh Ia L b)) o=

Ql a) Determine the resultant of the following parallel forces and locate thé [4]
pbsition of resultant w.r.t. point O, Tak&‘radtus- r=50cm | _ V\m j"
L
%

b) Two 6° wedges are used to push a b&@k h&;mnt&lly as shown. Calculate the [4]
minimum force required to push the wf we1ght 500 N. Take p = 0.2 for

T x,

all contact surfaces. ’;zii; D

":'
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w.zg’:,m e

¢) of w@ht m moving from rest w:th constant acceleratiun-acq uires an upward [4]
%uf’ﬁ? 4m/s over a distance of Sm. Determine the tension in the cables

pﬁﬁg the lift.

| \:a;
x%d) “T-'md the value of ‘P’ which will desturb the equilibrium of the system u=0.35 [4]
Ny,
o i
“’\;;:}
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e) The position of a particle which moves along a straight line is gwen by [4]
x = t-6t*-15t+40 where x is in meters and t is in secondsf #i‘ﬁd tye time at
which velocity will be zero. Alsﬂ find the pasmnn of Ebf.:_ pafl‘q:cle in that time
Q2 a) Two smooth spheres 1 and 2 having a mass of 2 m‘ﬁ&ﬁ respecuvely [8]
collide with initial velocities as shown in fig. i c&gfﬁclem of restitution
for the spheres is e=0.8, clr:te:nmnr: the velccmea:ef ea& sphere after
collision. Angles made by velocities Ul aqtﬂi%‘ jme of impact are 30"
and 60° respectwely
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b) F'm;l t r@;lt&nt fome and its direction? [4]
Py = Sitgt Z66sy
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c) The a-t diagram for the linear motion is shown in Fig. Construct vglutit}r m:me - {E]

and displacement time diagrams for the motion assuming that the motion starts

with initial velocity of 5 m/s from the starting point.

0 6
Q3 a) Find centroid of the given shaded area wi B [8]
[08]
y
R=60cm
[6]
[6]
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Q4 a) Find analytically the support reaction at B-and the load P for @g beamto he [8]
. \,5- > "‘3'-
in equilibrium as shown in the figure g.?-, &
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b) A 50 kg block kept on the tnp a 15” slnpmg surface is pushed down the [6]
plane with an initial vﬂlﬁﬁ' &120"’111}3 If ux = 0.4, determine the distance
traveled by the block a.qg

c) At the position sh%mm the crank AB has angular velocity of 3 rad/sec [6]
clockwise. chlﬁe gglcmfy of slider C and the point D at the instant shown.

e it will take as it comes to rest.
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Q5 a) For the truss shown in figure. Calculate forces in members BC, CD, DE, and [8]

Q6 a)

EF by method of section.

14{1 kN J0KN
{

A stone is dropped into a well and sound of spiashﬁ ﬁufd aﬂer 5 seconds. [6]

Find the depth of the well up to the water level a‘zfmmm_g the velocity of sound
to be 340m/s. ' )

o Ay e : "."--
‘\-

The batsman hits a ball of 150 grams L‘.Ommt_ to‘hlm straight with a speed of [6]
72kmph at an angle of 45° with hm‘izantalu lmd velocity of hit is 216 kmph.
Find the average force exerted bylhgh\}aﬁ:%pﬁthe ball if the impact lasts for 0.02

sec. 2 N

-{

The acceleration of an n.ﬁ‘l!ﬁt@g partlc]e is defined by the relation a = -kx. [4]

_Detenmne (i) the v‘a?ue_ Oﬁk’_ﬁliﬁ'l that v =15 m/sec when x = 0 and v = 0 when

\. "\.\ T
x=3m and (ii) théispee@@f the particle when =2
P » 4 $
\:I{: '~ b
5
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b) Roller of mass 3 kg is supported by string as shown in figure, ﬁnd ﬂie.tensiop [4]
in the string and reaction at point B if the system is in equilibrium, given AC

=120 mm

.l..l_-u

¢) 20 N block A and 30 N blnck B are _..__.,. ‘By.an'inclined pian& which is [4]
held in pnsltmn as shaWn in fig. Know'g _. . of friction is
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Q. P. Code:-18134
d) Figure shows a collar of mass 20 kg which is supported on the s*.:mnui:h rod. [8]

The attached springs are undeformed when d=0.5 m. Determine 'the.__speéd“-:éf -
the collar after the applied force of 100 N causes it to dtsplane so that =03

m. The collar is at rest when d = 0.5 m. Use work-mefgy ;ir_iﬁ_ciple.

Collar
mass 20 kg

A4F3662AC5TFTD38EAD9Y9ES83956CA01



