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Physics Exam de (1st SNVSTU) 21/05/2024

Reminder : »SX

0,=0r, Nn1.5in(01)=n,.sin(6,). if n>n, then the limit angle: sin(8;) =n,/n; , FRH: P;+p.g.Z;= P,+p.g.Z,
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Exercise 1 :

Consider a lens with vergence C = 50 m™. An object AB of size 0.2 m is 0.5 m from this lens.
0.5 M dlus dwaall 0o 20 0.2 M Jsba 53 AB ann . C = 50 m™ ol i3 4y jie 488 ) duse (Sl
a) what is the position and size of the image? 5, sl J sh 5 a 3 22 4
Response: 0A'= 0.02  (2.0) , |A7B7|=0.008 (2.0),
Exercice 2 :

A light ray arrives with an angle of incidence i11= 20° on a diopter separating two media n1= 1.8 and n2= 1.3. What is

the angle of reflection and refraction and the limit angle for which the reflection is total?
W Al 45 501 5SSV 5 ulSaWI 4505 (& e np = 1350y = 1.8 Lea Sl 45y 8 (a5 G deay s (e iy = 20° 25,5 45l 3 (P gladi oy
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Response : | 0;=20° (1.0) 0,=28.266° (1.5) 0,=46,38° (1.5)

Exercise 3 :

we measure the radius of a metal ball: r=0.1£0.01m and mass M=10.1 £0.1 kg

M=10.1 +0.1 kg 43 5 r=0.1+0.01m easid dgiseas )<yl Cauai i

1. calculate the volume of the sphere (V), its relative uncertainty (Rv) and its absolute uncertainty (AV)
(AV) Glhaall L)l s (RV) il L)l 5 (V) Aizeall 3 S aas o

Response: V=0.0041 (1.0) ; Ry=0.3 (1.0) : AV=0.00126 (1.0)
2. Calculate the metal density (p), its relative uncertainty (Rp) and its absolute uncertainty (Ap)

Gllaall Ll )l 5 (oansill Lol ) 5 Ainnall 3 SU dpanal) AL o)

Response: p=2411.197 (1.0) ; Rp=0.3099 (1.0);Ap=747.23 (1.0)

Exercise 4 : Watsr oil

Consider a U-tube whose arms are open to the atmosphere. Water is poured into T H D
the U-tube from one arm, and light oil (p,; = 790 kg/m3) into the other. One arm hm’!
contains h,,;=0.7m-high water, while the other arm contains bothfluids with an oil-
to-water height hy;=0.75m.
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gl oo slodl £ las,] .Sl (08 oS csiondl gl oo (Poil = 790 kg/m3) duasesd] ailiS avas ¥
hoi=0.75m il dpall oo slol) @il w3l € las,lg hyy=07m oS ]
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1. Calculate the pressure between oil and water. Response: P;=105925 Pa  (2.0)
2. Calculate the bottom pressure of water. Response: P.=107000 Pa (2.0)
3. Determine the height of water in theright arm. Response: h,,=0.1075Pa (2.0)

3
Data: the atmospheric pressure P,=100000Pa, the gravity g=10 m/s?, the density of water pwater = 1000 kg/m



