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ALL Questions

how diffraction causes limitation in the resolution of optical instruments
introduce Rayleigh's Criterion for just-resolved, not-resolved and well-

limits. ...[30 marks)

blinking lights on both wings of an aeroplane /re 6"meters apart. When
plane is flying very far, these two lights are seen'as one. Explain why?

, ...[10 marks)
is the maximum limiting distance for the obs€rver to differentiate the

lights of the aeroplane with naked eye? ...(20 marksJ

1
should be the minimum objective diameter Drnin ff a telescope to
g the t'wo lights of the aeroplane when it iS 100 ktr away from the

For a telescope with objective diameter Dmin, whdt should be the
I magnificationT ...(40 marksj

that the pupil diameter of the human eye when looking at night sky is
the wavelength of light of aeroplane bulbs is 0.6 pm. Take the angular
limit of an objective of diameter D of an irnage forming instrument is

t.22)"/D,

diffraction intensity distribution due to N number of parallel
of width b, and separated by distance d is given by

r = r of 'ink 
a 
'i" 

a))' ['i"k r,'a 
'i" 

e)]'

I ib't"d J [*i'kj'r"dl) '

the diffraaion angle.



ti) If the condition for m$' order principal maxima of the 'interference te

is 4dsinl =r/17T, [where *=# is an iinteger) and the condition for th
A

adiacent minima is $dsind =(+h' then by applyrng Rayleigh criteri

show that the chrornatic resolving power of a grating is given by irulN '

.'.[35 ma

[ii] obtain the conditions for principal maxima and minima "t 
*lift*tfl

term'.

tiiiJ A grating having 200 lines per cm and b=0'00t t:^tt :::Hli::i::;,fffi ?;; ;;"."' m ete r u"ungu *' n! rr 
1 T:1: il:l !?11"' 

p arau er

;il.' ff;;#;Js.t ;i t cmz of tie s:u:i"sl:.ll.i1':T3*i'i
t:ffiilffi;1ffi;; ;;; "i."r'i.r' 

thJforowing spectral line dou

can be resolved?
. ,tt=5992 L and lz=6A0A A

. h=5892 A and I'z=5896 A

[b)rhe intensitv of spectral linel wolr{,!1 ';1g']T::",ui:X '+'J"'it:
;i;#'-il;";i;fi;i- -".i;, of the. diffractiol *.lT^,15Il
;ffi;t;L ffi;fi of the above doublets can bd resolved in

l',t E m:
experimental arrangement'

[c) Show numerically how-you. could modify the
' ' .rn resgtve both set of doublets'

...[15 ma

....[20 ma

l
experiment:fo that Yo- ' .'..f[rs mark

-:*.


