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7(b)(iv)
* The zero order bright fringe is shifted upwards, above point O. [1]
* When light travels through an object that is denser than air, it travels at a slower speed.
Due to this, the path distance travelled by the beam now appears becomes longer. [1]

* Hence, the beam emitted from S; reaching the screen must travel over a slightly longer
distance to achieve zero path difference. [1]
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(a) List the conditions essential to observe interference patterns on the screen in the above
shown Young's Double Slits experiment.
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Fig. 7.1 shows the top-view of an arrangement for obtaining interference fringes in a
Young'’s double-slit experiment. A monochormatic orange bulb and the single slit S is
located mid-way between the two slits. Describe and explain what will be seen on the
screen if the arrangement is altered in each of the following ways, while the other

factors remained unchanged:

(i) the single slit S is being removed; [2]

(ii) the double slits are shifted slightly upwards; [2]

(i) the slit S, is blocked by an opaque object. [2]

(iv) the slit S, is blocked by a transparent object with thickness t and a refractive
index, n=1.3. [3]
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Interference can only occur when the light from S, and S, overlaps. For this to happen,
(i) each slit must be narrow enough to make the light passing through it diffract

sufficiently;
(ii) the two slits must be close enough so that the diffracted waves overlap on the

screen.
(iii) Light emitting from S, and Sz must be coherent
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* The screen is uniformly illuminated by light from the two slits. [1]
* When the single slit is being removed, the bulb is no longer a point source.
* the two slits are no longer coherent sources of waves. [1]

7(b)(ii)
* The zero-order bright fringe is shifted upwards, above point O. [1]
* The bulb is closer to slit S, & the path (bulb-S,) is slightly longer than the path (bulb-
S2).
* Hence, the beam emitted from S, reaching the screen must travel over a slightly longer
distance to achieve zero path difference. [1]

* Interference fringes appear below point O. [1]

* Intensities of bright fringes also lower & contrast between adjacent dark and bright
fringe becomes poorer as interference pattern is the pattern produced by a single
source (i.e., S). [1]





