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This test includes four mandatory exercises in two pages.
The use of non-programmable calculators is allowed.

Exercise 1 (6 points) Image given by a converging lens

The document (Doc 1) below represents a converging lens (L), its optical axis and optical center O, the
image focus F’ and a luminous object (AB).
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1) Reproduce the above document (Doc 1) on a graph paper.

2) Indicate the position of the object focus F of (L) and justify.

3) Find the focal length f of (L).

4) Let (A’B’) be the image of (AB) given by (L):
4-1) Construct (A’B’) and provide the necessary explanations.
4-2) Specify the nature of (A’B’).
4-3) Find the distance d between (L) and (A’B’).

Exercise 2 (6 points) Laws of voltages and laws of currents

The circuit, shown in the document (Doc 2) below, consists of:
" A battery supplying across its terminals a constant voltage: Upn = 20 V.
. Three electric components D1, D2 and Da.
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1)  Calculation of voltages
1-1) Show that Uac =20 V.

1-2) Indicating the law used, Calculate the voltage Uas knowing that Usc =12 V.

2) Calculation of currents
Given:
I1 is the electric current carried by the electric component Dy;
I3 is the electric current carried by the electric component Da.
The electric current carried by the battery is | = 10 mA.
The electric current carried by the electric component Dz is I = 3 mA.

Indicating the laws used, calculate I; then Is.

Exercise 3 (4 points) Equilibrium of a solid body

(S) is a solid body of mass m = 300 g.

Given:

Gravitational acceleration: g = 10 N/Kg;

Stiffness constant of the spring: k =2 N/cm.

The solid (S) is suspended from the free end of the spring as shown in the adjacent
document (Doc 3). The solid (S) is in equilibrium under the action of its weight W of
magnitude W and another force.

1)  Give the name of the other force exerted on (S).

2)  Specify the vector relation between the two forces exerted on (S).
3)  Calculate the value of each of these two forces.

4)  Calculate the elongation AL of the spring.

Exercise 4 (4 points) Archimedes upthrust

(S) is a solid body of weight W = 3 N and volume V = 100 cm?,
Given:

Gravitational acceleration: g = 10 N/Kg;

Density of water: p = 1 000 kg/m?;

The solid (S) is completely immersed in water.

1)  Calculate the magnitude F of the Archimedes upthrust exerted by the water on (S).
2)  Thesolid (S) is left to itself.
2-1) Compare W to F. Deduce if (S) sinks or floats at the surface of the water.
2-2) Calculate, in this case, the magnitude Wapp OFf the apparent weight of (S).

212

e

()

(Doc 3)




e 5adl) saalal) P —
Ao giall sBalgl) A idial) Adagalsy dngl) @
?‘QM\ ;e«é 4
1 PE*) GSJA:' Sl & .
sas) g de b s5al) ;USUS—/f*’g’yﬂLﬂ'
(Bushall galiall Hgda iag2017-2016 (il s alall Jaral) Cia gill g ugal) (Balas £ ) grmail] (il

Exercise 1 (6 points) Image given by a converging lens
Question Answer Mark
! fo
BJL
Y
A O F 2l
1 2 em .
S5cm ]
2 F is the point symmetric to F” with respect to O. Yo
«indicate the point F on the graph» Yo
3 f—OF Z
f=2x5=10cm Y2
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From point B, we draw a ray that passes through point O. This ray emerges from .
point O of the lens without deviation. 72
From point B, we draw an incident ray parallel to the optical axis. This ray .
emerges from the lens passing through point F’. /2
Both emerging rays meet at point B’. From B’, we construct a perpendicular line .
to the optical axis. This line intersects the optical axis at point A’. /2
4-2 A’B’ is areal image Yo
because it forms on the side of the emerging rays. Ya
4-3 d=3x5=15cm Ya
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Exercise 2 (6 points)

Laws of voltages and laws of currents

Question Answer Mark
1-1 Law of uniqueness of the voltage: Yo
Uac=Upn=20V Ya
or
Law of addition of voltages: Ya
Uac=Uap+Upn + Unc =0+ Upn + 0 = Upn=20 V Ya
1-2 Law of addition of voltages: Yo
Uac = Uas + Usc
Uas = Uac — Usc Ya
therefore Uag =20-12 =8V Ya
2 Law of uniqueness of the current: Yo
li=1,=3mA Ya
Law of addition of currents: Ya
=11+ 13
Is=1-11 7
therefore I3 =10 -3 =7 mA Ya
Exercise 3 (4 points) Equilibrium of a solid body
Question Answer Mark
1 The tension T of the spring. Y2
2 (S) is in equilibrium, T+W =0. &
3 W=mxg Yo
W=03x10=3N Y2
T=-W .
T=W=3N &
4 Hooke’s law : Ya
T =k x AL
AL=T ”
k
3
AL = > =1.5cm 1
Exercise 4 (4 points) Archimedes upthrust
Question Answer Mark
1 F=p %X Vimmersed X g Ya
but Vimmersed = V because (S) is completely immersed in water Ya
therefore F=pxV x g Y2
F=1000x100x10%x10=1N K&
2-1 W >F Ya
therefore (S) sinks. Ya
2-2 Wapp =W-F 7

Wapp:3—1:2N
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