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[Total Marks: 80]

Please check whether you have got the right question paper.
N.B: 1) Question No. 1 is compulsory
2) Attempt any 3 questions from remaining five questions g
3) Assume suitable data if necessary and mention the same cléaﬂv
4) Take g = 9.81 m/s?, unless otherwise specified. )
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Q. 1 a) In the rocket arm shown in fig the moment of ‘F’ about 'O’ balances that 'P'-%.ES[],._H find‘'F'. 04

b) State Lami’s theorem. State the necessary cond" for aﬂgjicati':@ of Lami’s theorem. 04

c) A homogeneous cylinder 3m diameter and weighlt___i‘ng?{}hﬁﬂ!i\l;ﬁ"?esting on two rough inclined 04
surface’s shown. If the angle of friction is 15° find c@upﬂe ‘C"applied to the cylinder that will

start it rotating clockwise.

d) From (v-t) diagram find ﬁ}l.gﬁ_stéﬁﬁg,travelled in 10 sec. (ii) total distance travelled in 50 sec. 04
(iii) Retardation. R .
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e) Blocks F;ant}Piare connected by inextensible string. Find velocity of block P, if it falls by 04
0.6m i;ijartiﬁﬁ;frum rest. The coefficient of friction is 0.2, pulley is friction less.
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2 .
Q. 2 a) Compute the resultant of the three forces acting on the plate shown in fig. Locate its __ .06
intersection with AB and BC. 9

b) Two cylinders 1 and 2 are connected by a rigid bar of neglig@bleﬁiﬁéig_ht Hinged to each 08
cylinder and left to rest in equilibrium in the position shom.;:__; underthe application of force ‘P’
applied at the center of cylinder 2. Determine the magr@t_ﬁﬂi;ﬁ_gffﬁrce ‘P, If the weights of
the cylinders 1 and 2 are 100N and 50N respectively. P

c) Just before they collide, two disk on _._a- herizontal surface have velocities shown in fig. Knowing 06
that 90N disk ‘A’ rebounds tothe left with a velocity of 1.8 m/s. Determine the rebound
velocity of the 135 N., d:sk‘Bﬁssm‘ne the Impact is perfectly elastic.
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3
b) Co-ordinate distance are in ‘m’ units for the space frame in fig. there are 3 members. AB, .ﬂﬁ 06
and AD. There is a force W-10 KN acting at A in a vertically upward direction. Determm&ﬁt& »
tension in AB, AC and AD. R W
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c) A 50N coller slides without friction along a smooth rod Qd:m:h I&';I(Ei}t inclined at 60° to the 06
horizontal. The spring attached to the collar and th&mphﬁ‘f The spring is unstretched
when the coller is at ‘A’ (AC is horizontal) Determine ﬂheWuE*ﬁf spring constant ‘K’ given
that the collar has a velocity of 2.5 m/s when I,Eh&s mm@*"d 0.5m along the rod as shown in fig.

Q. 4 a) Aboom AB is Supponﬂdﬁﬁ‘sr@wn in fig by a cable runs from ‘C’ over a small smooth pulley at 08

D. Compute the teﬁsnm T Iﬁcahle and reaction at A. Neglect the wt of the boom and size of
the pulley. "\_:':____.':;...
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The accl” of the train starting from rest at any instant is given by the expression a =

ﬁr + I’l
where Vis the velocity of train in m/s. Find the velocity of the train when its daspiacemaht is
20m and its displacement when velocity is 64.8 kmph, '
c) Angular velocity of connector BC is 4 r/s in clockwise direction. What are th&qaqu_tﬁr 06
velocities of cranks AB and CD. .

b) Determine the spe;gd-‘ag'wh;g;h the basket ball at ‘A" must be thrown at an angle of 30° so that 06
if makes it to the basket at B. Also find at what speed it passes through the hoop.
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5 .
c) Fig shows a collar B which moves upwards with constant velocity of 1.5 m/s At the inst._q_nf-: 06
when B = 50° determine (i) The Angular velocity of rod pinned at B and freely resting at A
against 25° sloping ground and (ii) The velocity of end A of the rod. '
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Q. 6 a) A force of 140KN passes through point C (-6,2,2) andgoestﬂ pmnt B (6,6,8) calculate moment 04
of force about origin. { "
b) Ref to fig. If the coeff. of friction is 0.60 for all 'éﬁﬁtaéf’éurfaces and 0 = 30°, what force ‘P 08
applied to the block ‘B’ acting down and F:ia:gj_l__r—;_l_ to the incline will start motion and what will
be the tension in the cord parallel to iﬁfﬁ‘?u:lplahe attached to ‘A’. Take Wa= 120N and Ws =
200N & % .

A
30 €=
c) Determme*the reqmred stiffness ‘K’ so that the uniform 7Kg bar AC is in equilibrium when 04

0 = 30" Due tu‘tﬁe collar guide at B the spring remains vertical and is unstretched when
8= = 0O Use Prlhmple of Virtual Work.
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6
d) The system shown in fig is initially at rest. Neglecting friction determine the force ‘P’ requi
if the velocity of the collar B is 5 m/s after 2 sec and corresponding tension in the cable
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