Solutions

Each answer shows the steps, then the result.

2.1
« rolling without slipping: v = wr, rearranged:

v 50ms™! .
w7;7m720rads

2.2

o v =wr (the centre’s speed equals angular speed times radius)
2.3

o the solid cylinder (smaller rotational inertia)

3.1 A

o V=wr.

3.2C

o the sum of translational and rotational.

3.3

(a)

I =3ImR? = 1(2.0 kg)(0.10 m)* = 0.010 kg m’

K = imv® + $1w® = £(2.0 kg)(3.0 m s7')* 4 1(0.010 kg m*)(30 rad s™")?
e K=90J+45J=1351J]
3.4

(a)

o the lost U; becomes translational plus rotational K F; with I = %mR2 and w = v/R:

v\Z .
mgh = %va +1 (%mRQ) (E) = iva

14 4(9. 5-2)(0.
v = %h:\/(9811153)(060111):2.80ms_1

(b)

o part of the energy becomes rotational kinetic energy, so less is left for translation
« mgh = imv? gives all of it to translation, so the larger v = \/2gh = 3.43 m s~}



