Ex2

Verson A: 1E, 2B, 3A, 4E, 5D, 6C, 7A, 8B, 9E, 10C, 11A, 12E, 13B, 14D, 15B, 16D, 17D, 18B, 19A, 20C
Version B: 1E, 2B, 3C, 4B, 5E, 6A, 7D, 8B, 9D, 10C, 11A, 12E, 13B, 14C, 15B, 16C, 17C, 18C, 19B, 20C

Some example calculation below (data for version A)

1. Theinage created ina concave mirror of focal length | | = 80 mim is reversed, real and magnified
(tm = 13 The dhject may belocated
A 20 mn before the miror
B 45 trim before the rrirror
] 70t before the rimror
b)) 95 trim before the mitror
E) niotie fromm the abowe
11yt i
f:=0080 p =0095 i:= (_ - _) 1 =0.507 s m =-5333
fop p
3. A convex spherical tndrror hasa focal lenigth of 12 o, [fan object iz placed 6 cnin font of
it theitnage positionis
i i -1
fi=-012 p =006 o (l_ l) o
£ op
5. A coinliesat the bottorn ofthe 2 1o deep tanls filled with pure water, At what depth bel ow toleft eye o right eye
the top water swrface do you perceive the coin? Fefracting indesz of 2 waterisz 133, You can assume
s =3 for small angles.
EXIYENI
I 2m
o

d=tan(@ 1)=sin(@ 1)=n-sm(@ 1)=1
H tan(®) sin(®) nsn(@) n

n=133 H =2 §=tan(@j %=tan(@ 1) d-tan( @)=H tan(8 | )

d =

H d4=1.504
11

£, Anobject is24 om to theleft of thin diverging lens having a 40 cm focal length. What is the image distance 17

f =024 f:=-040 { 1-1
1;=( ) i=-015

fop
T. A camerawith a single lens of focal length 35 mm takes apicture of a 180 - cm -high person standing 10 m away, What i3 the
height of the image of the person on the film? (Film is at focal length from lens)

p =10 f=0035 1:=0.035 H=1% mo=t m = 3.5*10_3 h=Hm h= ﬁ.3+1|:|_3
P
9. Twopulses of light 3 andb of the sume wavelength b = 550 ten (i) and ditialbe inophase ate set through tero hopers of plodic a
 whose idexes of Tefraction ate 15 and 16 1espectively. The thickness d of the two lorers i the same d =32 Pen. The phase difference :
bebaresy the both pulse s whar they emerge from plastics dc: T —
e —]
i -9 i i gl iy sl
® :=330-10 n,:=15 ny, =16 d =210 .7".&.-_ F".b.—_
Da N
i o i
i e 4 %) 360 = 130909
a 2] h h 4
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11 A thin layer of 31,0, (n= 1.50) of thickness 2 pmis deposited ona plastic(n=1.25)  The He-Ne
lager ight (A =633 rm) is incident nortral to the dass. The phase difference between the light reflectad
from 51,0L and plastic is
n, =13 n,=125 4:=210° M 1=633107° il
g p ng

% :=¥ x = 0470 only reminder counts so (mod{x4+035,10)-360 =352322  or (1 - (mod{x+ 035,100 360 = T6TE
13 In a Young's douhle-git emperiment, light ofwawelength 450 mm illumrinates two slits which are separated by 0.5 mm. The separation
between adjacent bright finges ona sareen 2.5 m fomn the ditsis

d:=05107" B o=450.1077 D:=25  assuming small @ (sin = tan): d-sin(@j=d%=m-?-.=l-h
gDk x=22510°
d
14. A camera with a 50 roem lens (the filmis 50 mum from the lens) bas an opening 5 mm in diameter.

For light wath wawvelength 500 nm the resclution ofthe len 2 (the distance from the rmiddle of the central
bright hand to the first - order darkchand) is:

d i=0.005 f:=0030 A o= 300107
d-sinf By=122 M ; s R o %
assuming small ® (tan = sin):  Zstan! @)=sinf @Y =0 d-l=132-0
f £
_laadof
X.=
d

15, Light of wasrelength 550 i falls ona diffact on grating nded wath 1100 linesfcin. The anguar
separation between the second order itmages on either side of the central rammmim is

% =6.1+10 0

e d4=9091-10 ° A =550-107° dsind @)=2-4 et bl
1100 i/ x
B =139

16, The spacing between planes of nidel atomesina nickel orystal 12 00174 . The 24 pm s-mays
pendrate the crystal. Thesecond - order Bragg reflection ocour at an angle:

4201741077 TR Bragg's law  2-d-sinf B1=m-h
H = asin E @ H =7 028
idf =m

17. Light (A= 1600nm)is incident on a gratingat an angle ™ = 10 deg  The second order bright fingeis seenat ananged =7 deg. (seq
fig}. The separation between the dits of dffimdion grating is:

S i — = 2 -9
¥ =10 deg $ :=F-deg f = 600-10 diffracted wave

Il

path difference is: desind ¥ 4 desind ®Y and the fringe is second 500 desind T 4+ desind ©=m-A

4 20

et 5 -
S].‘['.I.I::"I'r:l + S]I'.I.[:'i'j d =40al-10
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18 In a douhle slit experimment, the it separation dis 2 times the slit wadth w How many bright interferen ce finges arein the central
diffraction envelope

subscripts: i for interdference  d for diffraction

d-sin B)=m - a-sit @)=m 4-h
difftaction erwelope has first minimum (zero) for m 4:=1, |  d:=2-a B is the same for diffraction and
m g-h
interference pattern. 2-a-sind WY=2.a. =my-h S00 my =2
a

19 The Hubble Space Telescope in orhit abowe the Fath hasa 2.4 m crcular aperture. The td escope has equipment for detecting
ultrawalet light. What 12 the minimuam anmiar separation between two objeds that the Hubhle Space Telescope can resolwe in ultrawalet light |

ofwavd ength 95 nimi?

W o=95107° d:=24 d-sin @)=122-h

1'22'}‘) @ = 4520410 °

= asin(_
i

20. Light of wawelength 615 rm shines through a single slit of wadth 0.32 rrm and forms a diffaction pattern ona flat soreen located 8.0
mawvay Deterrine the distance between the i dd e of the central bright fringe and the first darke fiinge.

a:=03240° A =62510° L o=%

assuming small angle sin(E) = tan(®); a-sﬁi@j=a-tan(@)=a%=1-h

Pl ©=0016
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