PARTII

Question 12
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o} State the pranciple of comservation of apgular momentom,

(i) A rod 2m long and of negligible mass rotates in the horizontal plane: about a
frctimless pivol ol 1is centre, T small 2 kg masses are atached foothe endsof the
rod {Figore 4a) and the svstem is obseryed o rofate 8t 3 radians per second. The
masses are then pushed imwards along the rods mnl they are both $0cm from the

central pivot (Figore 4bd. What is the new angular specd?
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Fipure 4

o} State lwow dizplacement dependson times 10 sispde armanic mofion and describe
the relationship betwesn force and displacoment thar leads o this pepe of motion.

i) A spring of negligible mass amd narural length 50cm obeys Hooke's faw, I is
suspended from the ceiling and hangs vestically downwards. When a mass is attached
Ior its Iree end. the spring stretches too8 new equilibriom length of 75 cm. When the
mass s displaced slightly from thiz cquilibdinm position, it i3 observed o undergo
verical simiple harmomc oecilliions, What 15 the period of these oscillations?

) Figume 5 shows equipoientiols i o region of space. Thess equipsdentials are arcs of
circles contred on the point PLoSkentle a diagrameshowing elecine feld hnes for thiz
samie pegion, Taking cane (o mark pomt # on yoor diagram and to pot amews on the
ficld linzs.

b} Calculate the eneepy chamge AE, (in poubes) of o predo that moves from poml’ A do
point B and comment on the sign of vour angwer.

| 2 ) Yoo |
i L) ¥ i'-? - H"-,I
| e—""_ -III -l . § 7
o { — =1
e = B 12N
. ’.‘
- I VS | ))
| A
| P i)
I.. ; 3 1||I_...d' =
’ - Figure 5 I‘,"‘L : I.::-}J N+
- ¢ . bﬁ::.- - | . : I = \/ 1 -‘1 ,:
i L 6ot
¥ "‘li Yy Ca J
Y27 AL TURN OVER
S2T1/Specimen L



