Newton's Laws of Motion

Bl seif Practice Paper (SPP)
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A patrticle is observed from two frames S: and Sz. The graph of relative velocity of S: with respectto Sz is
shown in figure . Let F1 and F2 be the pseudo forces on the particle when seen from S: and S: respectively
. Which one of the following is not possible ?

Time

1) F,=0, F220 (2) F120, F2=0 (3) F120, F2#20 (4) Fr=0, F2=0

Two particles of mass m each are tied at the ends of a light string of length 2a. The whole system is kept
on a frictionless horizontal surface with the string held tight so that each mass is at a distance ‘a’ from
the centre P (as shown in the figure). Now, the mid-point of the string is pulled vertically upwards with a
small but constant force F. As a result, the particles move towards each other on the surface. The
magnitude of acceleration, when the separation between them becomes 2x, is
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A piece of wire is bent in the shape of a parabola y = kx2 (y-axis vertical) with a bead of mass m on it.
The bead can slide on the wire without friction. It stays at the lowest point of the parabola when the wire
is at rest. The wire is now accelerated parallel to the x-axis with a constant acceleration a. The distance
of the new equilibrium position of the bead, where the bead can stay at rest with respect to the wire, from

the y-axis is
a a 2a a
(1) 9K (2) 29K (3) 9K (a) 49K

A solid sphere of mass 2 kg is resting inside a cube as shown in the figure. The cube is moving with a

velocity v=(5ti+2tj)m/s . Here t is the time in second. All surface are smooth. The sphere is at rest

with respect to the cube. What is the total force exerted by the sphere on the cube. (Take g = 10 m/s?)

(1) V29N (2) 29 N 3) 26 N (2 VBON

A particle of mass m, initially at rest, is acted upon by a variable force F for a brief interval of time T. It
begins to move with a velocity u after the force stops acting. F is shown in the graph as a function of time.
The curve is a semicircle.
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Wedge of 10 kg is free to move on horizontal surface. At the given instant, acceleration of wedge is (string
and pulleys are ideal)

Smooth
(1) 2 m/s2 towards right (2) 2 m/sz towards left (3) 1 m/sz toward left  (4) 1 m/sz toward right

L 4

64 | Page

L 4



Newton's Laws of Motion

1.

Il SPP Solutions

1.

2

SPP Answers

@ 2 @ 3. @ 4 (3) 5. (3) 6. (4)

Slope of vl — t curve is Constant. = el = Const.mar—a#0
Inference that at least one reference frame is accelerating both can’'t be non - accelerating
simultaneously.
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F=ma,i+m(g+a,)j IFl=myaZ +(g+a,)? =26 N

Initially particle was at rest. By the application of force its momentum increases.

Final momentum of the particle = Area of F - t graph = MU= Area of semi circle
2
muo BT A n(FR)(T/2) ue nFyT
2 2 2 = 4m

FBD of ngge

T=F=50N
F cos37°—T cos53° = 10.a = a=1m/s:.
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