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Time: 2 Hrs Bﬁk ~23-12-247 Mas, Marks: 60

N.B. (i) Question No.1 is compulsory. i
(2) Attemp. any 3 questions from remaining five questions.
(3 Assume suitabic data if coessary ana memion the same clearly
(4) Take g = 2.81 m/s?, &
Q1. Solve any Five : & . O
a) A car is made to move by applymg resultant force R—ZOOON along the X-axiss Thls :
resultant is developed dug to two pullmg forces Fi a.nd Faon twa xopes as shown in figure.
Determine the tension in individual ropes.. e _ . (03)

2 .
b)  For the member shownin figure find the magmtudc and direction of the resultant reaction
at the hinged support A. 1 - iy (03)
S "
Im
AR 3¢
. 4m
0N
) Provethat angle of friction is equal to angle of repose. (03)
d) A force 30 N i acting at point P (3, 2, 1) m. The force makes 35° & 85° with x & y axes
respectively. Exprcss the force i m vector form ; 03)

€)-* The acceleration of the parti‘cle is defmed by the relation @ = 25 — 3x mm/s? .The particle
starts with no initial velocity at the position x.= 0. Determine the positicn whiere the veiocity
1§ maximum and the qorrcspondmg maximum velocity. (03)

f) - Acricket ball of mass 0.15kg is movihg withi a velocity of 20 m/s. A player catches it and
brings it to rest in 0.1 s. Find the impulse and average force applied. (03)
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Q2 Find the coordinate of the centroid for the shaded pan of tbe lam1n° with respect to given
A) reference axis. £ y ; 7

B)  The motion of a particle is defined by the posmon vector, 7 = 5ti + 3t% j where ‘v’ is in
meters and ¢ is in seconds, At the instant when t = 2 sec, find 1) Tangenual and normal
componeﬁis of accelerations tr) Radius of curvature, _ (08)

Q3 A system of forces acting oh a bell crank is as shown in. ﬁg Detetmme the mngmtudc

A) dlrecnon and the point of application of the resultant W.r.t. 0. 5 R (17))]

: 000N
B) Inthe mechanism shown in fig, the angular velocity of link AB is 5 rad/sec anticlockwise.
At the instant shown, detexmme the angular velocity of link BC and velocity of piston C.
(08) .
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Q4. Determine the force P applied at 30° to the herizgital just necessary to start a roller having
A) 50 cm radius over a 12 cm high obstruction, if the roller is of 100 kg mass. Aiso find the
magnitude and direction of P when it is minimum. 07y

B)  The system shown in figure is initially at
rest. Neglecting friction: determine the
force ‘P’ required if the velocity of the

- collar B is 5 m/s after 2 sec and
corresponding icnsion in the cable.  (08)

15Ky ¢

Q5. Find the force P required to pull block B shown in figure. Coefficient of friction between 4
A)  and B is 0.3 and between B and floor is 0.25. Mass of 4 =20 kg and B =30 kg ©07)

B) A3 kg mass kept on a 30° slope is subJected toa vanable force P = (t*+3), where P is in
‘Newton’ and t is-in ‘second’ find velocity of the block after 5 second using Impulse
momentum principle. Att=0,V=0. : (08)

01594 P2ge3ofa

WA0CVITENL £ v 08 VITIALLVIVEUITENLLAV IOV ITRNLL



Paper / Subject Code: N10414 / Engineering Mechanics . : o sy
PE. sem - CHERD [ Branch -l | fov-aone| @ip- eod - oisan () )
; ;‘: Do 'VI;' e, .
Q6. For the beam loaded as shown in {igure, Caleulate the support reactions. - M ©7)
A) i

T
B) A simple 2 DOF planar robot is shown. Prepare a D }i:fi)arameter table and perform, i%fward -

kinematics to find the location anid crientation of end effector B. L (08)
ik a8
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