i | Exercise 1: 8.75 P
V 5 3»5 75 POINTS

Correction and marks for Exam 2 - Physics, SCAN 1st. / |
4 7~ / |
/ uestion 1 : 2 points
: 7 ' Question 1: 2 points
NAME: 7 / 7 Measuring tape standardisation, systematic (negligible) ”
- | measure : 2 times half a graduation : 1 cm 3°0.25+ \
? O Multiple use of the 2m measuring tape : 1cm for each use 025borus | A
Wall straightness... no information but probably important/ (straightress) |
A=1+4"1=5cm  Ah=1+2*1=3cm 025
- Smin=2,85"7,08=20.178 m* Smox=2,89°7,16=20.6924 m" ...........c.ccoec. 0
[ (Smax-Smin)/2=0.2572 m* We get AS=0.36 m’ .... 5 o
7
uestion 2 : 5.25 points 0.5 -’/
General comment : - 0.5 for a non homogeneous result without any comment; al [R1=[P)"'e =M"'L2T% ) 025
Possibly + 0.25 for homogeneity verification. ‘ b) enn=0.41m  enn=0.39m o .‘ 57 }5_
Aoz 0.9 WmIK AmuLIWMIK* 05 K
- = Renas= Eman/ (Amin®Smin) Remn= en-J(km..'Sm..) 3°0.25 /
Lecture question: A 2 POINTS ‘ - Rmax=0,02257684 K.W Rmin=0,01713409 K.W® R=0, 01957483 K W - 1(significant digts
. R = (0.0196 £ 0.0028) K. W ™! using (max -min)/2 ; and unit) o
1 e" 3 (if R = (Rmin+Rmax)/2 = 0.0199 Other method (differential) OK) /
T
1) u 2'/026 nes _ (Mp-wy '-fr-ur re-1or)? (Bre-ws 05s \
7. o) Ree-wy ( oy ) o o ) (T o ) ( a,, ) .. \l | .
2)e=3v r=3/0.06 = 5001 ... 5 05 | (1 1 1y ! 05 /2]
/ Rec—woy = R, LY |
4 04536/ \03048/ \60/ \1 g5 J
Rye-wy = 382 10°2K_(b-1 ft~2 min® 0,5-{Value) +0.25 )/
{unit)
Question 3 : 1.5 points R Ve
Cost=24x°70 05" G

[x]= ML?T? (or € MIL?TY), 24 is a time, AO a temperature, R determined in o5
previous question : we get a dimensionless number (or dimension €)

Numerical application : Cost = 2,21 € s Oy




Exercice 2 : % S

9.25 points

| Since A} = F; and A\C, = ;, we get (in absolute values)

Question 1:

a) The intermediate image should be located on the first focal plane of the ocular lens L;
so that the observer can see a sharp image without any accomodation.

b) The intermediate image A} B} is formed at distance 0,A} given by the conjugate
eguation:

L1 1 [0
_—,"==T°:0]Al ='—0_j
_____ 0,4, 0,4 f, fi+0,
From a) we have A10, = f;, thus .
H= 0,0, = 0,A, + A}0, = Lﬁ+fz’
[ +0.A

Numerical application : H=45cm

|

3.25 points

0.5 //

— —

0.25 [/‘

02s

0.25 /

c) 3 rays (0,5 each) ‘

d) Answer : reversed *
Justification: without the optical system, the rays from B get to the eye above the

15 7 > §
oL

. ) 0.25 »0.25
optical axis. With the doublet, these rays get to the eye below the optical axis. The eye
sees the object reversed.
st 4.25 points
e o + 1 bonus point,
3) Scheme correction with correct size of the lenses and the tube. 0.25

According to scheme 1, the intermediate image B; is located out of the tube. As a
consequence, the rays that come from B and should converge to B, are intercepted by
the tube and do not go through the second lens and reach the observer's eye.

No light coming from B reaches the eye, so point B is not visible through the eyepiece.

v

Question 3 :

Sur 1.75 paints

L+ 2 bonus points

a) See correction

b) This second ray enters the objective lens by its lower edge.

The image of this ray can be constructed (for instance) by considering that the
intermediate image D; of D through L, is on the first focal plane of L;, so the twn rays
should intersect there. Then the ray actually goes through 0, and is not deviated by the
ocular lens.

Bonus :

From scheme 2, we see that point D is the forthest point from the optical axis for which
all the rays entering through L, reach the observer’s eye. The part AD of the object wiil
be the brightest.

From D to C, @ smaller and smaller fraction of rays reach the eye, as an increasing froct:on
of roys will be intercepted by the tube. The brightness will decrease from D to C.

0.5 v
Construction rays
or justification
1D}}:0.25

Correct ray
Between L, and |
L;:05

Corract ray aftef
L; 05

3gnus © 2 points

b) A necessary condition for the image of one point of the object to exist through the
doublet is that the intermediate image is in the tube.

The limit case corresponds to an intermediate image located at the intersection of the
tube and the first focal plane of L. This is point C;.

By drawing the ray going through 0,, we find the object point C on AB.

Cand C; well positioned on the scheme (see diagram)

Bonus: By drawing different rays going through 0y, we see that the points located above
C will not be visible. C is the farthest point from the optical oxis that can be seen.

One needs then to show that at least one ray reaches the observer’s eye. It is the case of\
the roy going through the first focal point Fy, which is parallel to the opticol axis between
the two lenses. Since it is poralie! to the tube, this ray reaches the ocular lens ond is
therefore transmitted to the eye.

0.5 /

o

0s <
8225
Bonus for the

Justification (not
required) : 1

5

AT, 0,4,
c) From the scheme, we get : ~-* = =1
| A~ 04

d 0,4
AC==

A es

2'0,A;

N e
Point Cis octuolly almost invisible as it corresponds ta the limit where only one ray of ight v /; )
reaches the eye.
. n
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points
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Scheme 1



