Cambridge Physics for the 1B Diploma

Mark scheme for Extension Worksheet — Topic 2,
Worksheet 3

1 The speed is given by v=u—gtand so E, =%(u — gt)®; hence the graph has to be:

Ex

-t [2]
2 The work done in moving a distance As is W =FASs and so the power developed is
W =FTAtS but i—t is the instantaneous speed v giving the result. [2]

3 a The total energy at A is mgH and the total energy at B is %mv2 +mg(2r) and

S0 %mv2 +mg(2r)=mgH = v? =2g(H —2r) ; hence

V=1/2x9.8x(1.20-2x0.30) = 3.429 ~ 3.4 ms™ 2]

b The acceleration is directed towards the centre of the circle; and has magnitude
2 2
v: 3.429

— ~39ms™
r 0.30 [2]
V2 V2
c Calling the reaction force R, we have that R+mg=m—=R=m—-mg;
r r
hence R2025X39—025X98= 73 N [2]
2 —
R= mv__mg :w_mg — mg(ﬁ_S)
d Repeating the earlier steps: r
for the ball not to fall off the reaction force must never become zero, i.e. R> 0
and this requires 2—H—5>O H >% [3]
r
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4 a see diagram.

[2]
VZ
b Tcos28°=mgand Tsin28°=m—, i.e.
r
2
Tsin28°= mVT
T c0s28°=mg
VZ
dividing side by side gives tan28°=—; and so
ar
V=4/grtan28° =+9.8 x 0.30 x tan 28° =1.25 ms* 3]
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