1.

Solution Quiz 01
DO NOT submit any re-eval request unless you are absolutely sure
that your response is correct, and it has been wrongly evaluated.

To be sure, you must compare your response with the correct answer
available in this solution file before thinking of submitting any re-eval
request.

Carelessly submitted re-eval request may result into your marks being
deducted

No re-eval request will be accepted after the end of your tutorial class
this week (Week of Feb 03)



See Fig. 1 (lelt)] An accelerometer measures the acceleration vector of a point P attached to a .
moving vehicle with respect to (w.r.t.) the ground frame (denoted as frame ‘F’), represented as app. S Ol LA h ow/ B. A~
The acceleration vector is expressed using three sealar components in a coordinate system fixed on .
the moving vehicle (frame ‘m'): @app(t) = ac(t)ér + an(t)é, + ay(t)éy. ? L
We aim to caleulate the final velocity of point F w.r.i. to ground frame ‘7, vp g, alter a specific time
interval [(),¢].

Under what conditions will the [ollowing relation be SATISFIED? ' O R & ‘L

Vpip = U: u;[t}fﬂ) e+ ( UII mifl}uﬂ) €, + (f; ub[ﬁ}di) =1

The relation is always aaus{md as long as the vehicle moves on a flat surface. ‘K% Jl-
Only when the vehicle mg straight line without r

The relation is always satisfied for any general motion of the vehicle. il ™

The relation is never satislied for any motion of the vehicle,
None of the above is correct.
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Figure 1: (Left) Moving vehicle, (Right) Rotating disk on rotating platform / i--'"'?\ﬂ A ) — 9’\\
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[See Fig. 1 (Right)] The disk {frame ‘2") with radius R rotates with constant angular veloeity wy LA) \r- Q f'a O
relative to the support (frame ‘17), which in turn rotates with constant angular veloeity wy relative to — i\'\ — O f-b b - A / o\;\ —

the ground I

Foint P moves radially outward along a groove on the surface of the disk at a constant speed of u
w.or.t. the disk. At the current time instant, the magnitude of the acceleration of point P w.ri. to

[rame “1" is: —
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O 1\0119 of the above is correct.



b A particle (P) moves along the planar spiral trajectory shown in Fig, 2 (Left). The equation of this
trajectory is v = b, where (v, #, z) are the coordinates of P in the eylindrical-polar coordinate system,
and b is a constant. Given that b = 2m, and # = = rad/s {constant), find the radial eomponent of the
acceleration of particle P w.r.t. the ground frame at the instant when # = 7 /2 rad:
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The disk shown in Fig. 2 (Right) rotates at a constant angular velocity w = 50(rad/s), in the clockwise
direction, relative to the ground frame (). The center of the disk, point A, is ixed to the ground.
The sleeve D is restricted to move only in the vertical direction. The rod BD, which is d = 3(0) mm
long, connects point B on the disk to the sleeve D). The angular acceleration of rod BD relative to the
eround frame at the instant when @ = (17 is:
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The disk shown in Fig. 2 (Right) rotates at a constant angular velocity w = 50(rad/s), in the clockwise
direction, relative to the ground frame (). The center of the disk, point A, is ixed to the ground.
The sleeve D is restricted to move only in the vertical direction. The rod BD, which is d = 3(0) mm
long, connects point B on the disk to the sleeve D). The angular acceleration of rod BD relative to the
eround frame at the instant when @ = (17 is:
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Right) Rotating disk and a connected rod
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The disk shown in Fig. 2 (Right) rotates at a constant angular velocity w = 50(rad/s), in the clockwise
direction, relative to the ground frame (). The center of the disk, point A, is ixed to the ground.
The sleeve D is restricted to move only in the vertical direction. The rod BD, which is d = 3(0) mm
long, connects point B on the disk to the sleeve D). The angular acceleration ¢

eround frame at the instant when @ = (17 is: o
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Which of the following options satisfies the velocity transfer relationship correctly:
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