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PHYS1001 Tutorial 1 - Section A4

X Y-z
1. An ant crawls along a path defined by: p= (~5t + 2t2 sin (%’lt) ,0) mm
(a) Does it ever stop moving completely?
(b) 1. If so, what position is it at when this occurs?
, 11 If not, ‘what is the ant’s Ve10(31ty when its turns around in the x-direction?
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PHYS1001 Tutorial 2 - Section A4

The acceleration of a particle is given by a(t) = A + Bt where A = —4.00m/s% and B = 6.00m/s®. At
time ¢ = 0 the particle starts its motion at the origin.

. Find the initial Velomty Vp. = v( 0) such that the particle will have the same z coordinate at ¢ = 2.00s
as it had at ¢t = Os. o

. 2. What will be the velocity at t = 2.00s? /
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PHYS1001 Tutorial 3 - Section A4

In a 1901 circus performance, Allo “Dare Devil” Diavolo introduced the stunt of riding a bicycle in a
loop-the-loop. Assuming the loop is a circle with radius R =.3.7m, what is the lw v Diavolo could
have at the top of the loop to just remain in contact with it there?
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PHYS1001 Tutorial 4 - Section A9 e

A mass starts at the top of a large frictionless sphere with negligible initial speed and slides down the side.
Taking angle a as the angle from the centre of the sphere between a vertical and a line to the mass, at
what angle o does the mass lose contact with the sphere?

(Hint 1: the mass loses contact when the normal force exerted by the sphere on the mass drops to zero.)
(Hint 2= all forces are conservative. so vou can use conservation of total energy in this problem.)
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PHYS1001 Tutorial 5 - Section A4

A cockroach with mass m rides on a disk of mas% 6{ and radlus R | The disk rotates like a merry-
go-round around its central axis at angular speed[i, " Orad/ s| The ‘cockroach is intially at the radius
r = 0.800 - R, but then it crawls out to the rim of the disk. Treat ‘the cockroach as a particle. What then
is the angular speed of the disc + cockroach in the final state.

Note: The disc and cockroach experience NO external torques or forces. The cockroach sticks to the disc.
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