IB Physics: K.A. Tsokos

Teacher notes
Topic A

A problem using W, = AE

total

A small block of mass m is released on the inside of a hemispherical bowl of radius R,
at A. The block stops instantaneously at B a height g from the ground and then slides

back down again.

(a) Show that the constant frictional force f acting on the block is f =5img.
T

(b) The block slides back down from B. What is the maximum value of the static
coefficient of friction between the block and the bowl!?
(c) At what height from the ground will the block next come to instantaneous stop?



IB Physics: K.A. Tsokos

Answers

(a) The change in the total energy of the ball is equal to the work done by the

external forces on the ball, W_, = AE,

total *

external force doing work is the frictional force f and its work done is

fscos180 = —fs where s is the distance travelled.

The distance travelled is shown in red and equals

—Z”R +R6
4

where (see diagram)
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(b) The maximum static frictional force that can develop at B is

4N = pmg cos 60 =ﬂSng. This has to be smaller than mgsin60" =

mg~/3
2

This change is mgg -mgR = —mgg . The

. Hence
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implying that y < V3.

(c) Applying W, = AE, ., again we find

ng—mghz—f(RZJquﬁ) where cos¢=u.
2 3 R
So, we have
R 3 T —h
mgh-mg — = ——mgR(= + cos™
g 95 ="%. 9(3 )
ﬂzl_l_icos’1(1_ﬂ)
R 2 5 b5x R
ﬂzi—icos‘w—ﬁ)
R 10 b5« R

Using the GDC, the solution is %z 0.183, i.e. h~0.183R.

Note: It is easy to check that the block does not stop before getting to the bottom
of the bowl.



