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First exercise: (7 points)
Part Answer Mark
l.a
PE, (A) = Mgha 1
= PEq (A) = 100x10x1000 =PE, (A) = 1000000 J
1.b ME(A) = KE(A) +PE4(A)
But the KE(A) = 0 (falls without of initial velocity) 11/2
= ME(A) = 1000000 J
2.a | PEg(B) =Mghg
= PEq (B) = 100x10x920 1/2
—=PE, (B) = 920000 J
2.0 kg@) = % MV?
— KE(B) = % x100x(40)? 1
= KE(B) = 80000 J
2.C
ME(B) = KE(B) + PE4(B) = ME(B) = 1000000 J 1
3 I\/IEGround = KEGround +PEg(Ground)
PEgGroungy= 0 (on the reference) 1
_1 2 _1 2
KEGround = E M VGround = KEGround = E X].OOX(6)
= KEgroung =1800J) = ME(A) =1800J
4.a | After opening, because ME(B) > MEgoung 1/2
4.b | Heat or thermal energy. 1/2




Second exercise: (7 points)

Part Answer Mark
1l.a
Electromagnetic radiation 1/2
1.b Conservation of mass number: A =198
1
Conservation of charge number: Z =80
2 Am = mbefore - mafter
—Am = 197.9248 — (197.9228 + 5.5x10* ) u
—Am = 1.45x10° u
—Am = 1.45x10°x 1.66x10%" =2.407 <10 kg 2
E=Am.c?=2.407x10°x9 x10% = 2.16x10™ J
3
E;=216x10" «3x10%=0.648 J 1
4.a
E'= 0.648x0.5=0.324] 1/2
4.b D = E_ 0'324z0.432 Gy.
M 0.75 1
4.c ED = DxR.B.E =0.432x1 = 0.432 Sv.
1




Third exercise: (6 points)

Part Answer Mark
1
Tycho Brahe invented several measuring instruments with 1
which he performed invaluable observations with the naked
eye.
2 Ts> Te since ds > de
because according to Kepler's third law : as the average
distance between the planet and the sun increases , the period 1
of revolution of the planet increases
3 Ellipse
1/2
4
The speed of the planet decreases as the distance between the
planet and the sun increases. 1
5.a | Law of universal gravitational. 1/2
5.b | Any two bodies attract each other with a force that varies with
the inverse of the square of the distance between them and with | 11/2
the product of their masses
6 Galileo Galilei 1/2
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