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Equations of Motion
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Principle of Work and Energy
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Work
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Conservation of Energy Theorem
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u jon (1):

A small ball of mass, M is fired up the vertical
circular smooth track using the shown spring
plunger. The plunger keeps the spring compressed a
d,smnceéwhenx 0.LetM=0.5kg, 6=50mm, r
=1.5mand k =500 N/m.

Q) How far x must the plunger be pulled back and
released so that the ball will begin to leave the track
at8=150"?

() 0215m  (b) 0.192m (c) 0.182m @ 0179m  (e)0.161m

unestions (2-3):

A 90-kg man and a 60-kg woman stand at
opposite ends of a 330-kg boat, ready to dive,
each with a 10 m/s velocity relative to the
boat from corresponding end.

Q2) If the man dives first, then the vibcﬁy of the boat, in m/s after they have both dived is:
@-1.147  (b)-0.893 (©-0315 (4 0.625 (e) -0.337

Q3) If they both dwe at same trme, thenthe velocity ofthchoat, mm/s aﬁertheytave dived is:
(a) -1.147 (b) -0.893 (©)-0315 @ 0625 ©-0337




Questions (4-6):

A small block of 3 kg mass slides on a horizontal fixed 5=
smooth surface at a speed of v =5 /s at a height & =3 {3 T Car
m above ground, as shown in the figure. ]

Q4) The aggular momentum of the block about the center of the cylindrical surface, in kg.m’/s
at point, B is: (where k : ccw ; -k : cw)

(a) -45 k (b)-30k (c) —15k (d) 30k (c) 45k
Q5) The angle 6 at which it will leave the smooth cylindrical surface BCD is:

(a) 48.2° (b) 74.1° (c) 68.2° (d) 18.2° (e) 45.0°
Q6) The velocity of the block, in m/s at point C will be: s

(a) 5.0 (b) 5.3 (c) 4.8 3 (d) 5.9 (e) 35

7<Questions (7-9):
sphere of 2-kg mass falls from rest at height, h

A
above impact point and strikes a 6-kg triangular

block with a vertical velocity, v =5 m/s. 1f the
triangular block rests on a smooth surface and the
coefficient of restitution, e = 1, then find the

_ following:

Q7) The height of the ball, /& above impact point, before the impact is:

(a)2.17 m ®271m (©172m (@127m (¢) 5.00 m

Q8) The velocity of the block, in m/s just after the impact is

(a) 434 (b) 1.42 (c) 3.43 (d) 5.00 (e) 2.41

Q9) Assume that the velocity of the sphere after impact is equal to 5 m/s in the horizontal
direction, and if the time of impact between the sphere and the block is 0.003 s, then the average

impulsive force (in kN) exerted on the sphere by the block is:

(a) 7.07 (b) 14.14 (c) 471 @353 (o) zero
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A block of 3 kg mass rests initially at the bottom of an
inclined smooth surface of length, d = 10 m making an angle
of 30° with the horizontal. This block is subjected to a force, F

arallel to the inclined surface, for only one second, then the
plock continues its motion such that it reached the top of the
inclined surface at point, 4, where its velocity is zero.

Q10) What is the minimum value of force, F?

(a) 14715N () 25.312N (©)37.968N  (d)50.625N  (e) 12656 N
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