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Question No. | is Compulsory.

Answer any three questions out of remaining questions.

Assume any suitable data wherever required but justify the same. S
Figures to the right indicate full marks. ¢ ; N
Take g = 9.81 m/s* ﬂ?;- |

o

Ql. (@) If resultant of two forces is 200 N vertical, determine magnitude ‘and & [4]
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direction of F2 (refer fig No. 1). o
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(b) Determine value of P to maintain equilibritim- thusmg Lami’s theorem [4]

(refer fig No. 2). =
(¢) Explain with neat sketch, angle of repose :{@,c. find relationship between [4]

angle of repose and angle of friction.

(d) For the particle a-t diagram is.shown in fig No. 3. Construct s-t and v-t [4]

diagrams. 5
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(e) A 100 k)g \Iuck resting on horizontal plane is pulled by force P to [4]
aﬂﬂaiﬂrgﬁ. the block at 3 m/s2 to right hand side as shown in fig No. 4,
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Q2. (a) Determine magnitude, direction and position of resultant from O for the [6]
force system as shown in fig No. 5
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(b)  An inextensible string is wound around the cyﬁn&r of diameter §'h and [8]
the cylinder is just pulled over an absraclg&fﬁﬂgiﬂ” 20 em by- nullmg the
string as shown in fig No.6. Determine pull P required.

() A marble of mass m is dropped from cmam height H t;»n Lhe horizontal [6]
floor. It rises to half the heightH after second: bounce. Determine

coefficient of restitution between. marble and the,__f]m:nr.

Q3. (a) Determine the centroid Qfﬁharibd area as shawn in fig No. 7. [8]
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(b) Detﬂmiﬁémagnjtudaﬂhﬂ direction of resultant. Tensions in wires AB, AD [6]
aﬁ&\&C are 100 N;ESON and 200 N respectively, (refer fig No, 8)
N ':.z-a (0,56)
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Q4. (a)
(b)
(c)
Q5. (a)
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A block of mass 6 kg falls from height 2 m onto a spring whose stiffness is €]

12 N/mm. Find velocity of block when spring gets compressed by 0.1 m,
(refer fig No. 9)

Determine support reactions of the beam loaded as shown in fig No. 10, [33" y
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A particle is projected with velocity u at an angle of elevatmn 690 with [6]
horizontal. It reaches to the height of 5 m in 2 sec. detennm&_ fﬂ:laclly u
and the range. ¥
Two wheels are attached to ends of rod AB as shew“{*.m figure No.ll, [6]
Determine angular velocity of rod AB and #’E]Q_;_IT}-‘%:t’.%d B.
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A truss is loaded as '_$ﬁ6w|1 in the figure No.12. Determine support [8]
reactions. State‘--ﬁm'"fﬁr’be members with reasons and determine forces in
members DF E{H ‘and [H by method of section.
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A roller of diameter 0.8 m rolls without slipping between two paralle!

plates as shown in figure No.13. Locate ICR and find angular velocity of

the wheel. i
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Two trains starts from Vadala station at the same time. Train A mﬁ?gﬁ-ﬁ-{}'

with acceleration 5 m/s2 towards Vashi and train B with ame]eratibh?ﬁ-.

m/s2 towards Bandra. Tracks from Vadala to Vashi and Vadald Io@anﬁra
makes 30° with each other. Determine velocity of train A with fcspvcct to

train B after 10 seconds. .

&
%
A force of 100 N acts along AB. Coordinates of A atrd Bare (-1,1,1) m

and (-2, 3 4) m. find moment of force about nnglrn%

Determine how much weight can be lifted by épplymg P= 500 N. Weight
of block B is 200 N. and that of wedge A s"000N. (refer fig No. 14).

A particle travels on a circular path whose ate distance travelled is defined
by S = (0.5¢ + 3tH)m. If lmaLEifmleratmn is 10 m/s® at t = 2 sec, find

radius of curvature. N

Two masses are positioné@as shown in fig No. 15. If § kg mass is released

from rest, find the spest at shich 5 kg mass will hit the ground.
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