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The Open University of Sri Lanka
Faculty of Natural Sciences

Department of Physics

No Book Test (NBT-2) PYF 2203 - Foundation Physics-1
Duration: - 1% Hours

Date:- 16-11-2014 From 1.00 p.m. to 2.30 p.m.
Answer All questions ' g=10ms?

. (a) (i) Draw the ray diagram for the virtual image formed when an object is placed below
the surface of a glass slab

(ii) Derive an expression for refractive index (1) of glass in terms of real depth (4,) and
apparent depth (4,)

(iii) If the thickness of the glass slab is ¢ then show that the apparent shift d as

d= (1—£>t

(b) A rectangular glass block of thickness 10 cm and refractive index 1.5 is placed over a
small coin.
(i) Find the apparent distance of the object when it is viewed normal to the top surface.
(i)  Determine the critical angle for the rectangular glass block.

(c) Now a beaker filled with water to a height of 10 cm and refractive index 4/3 is placed
over the glass block.

()  Calculate the total apparent shift of the image of the coin.

(i) Now the eye is slowly moved away from the normal, at a certain position the
object is found to be disappear due to total internal reflection. With suitable
calculation explain in which interface does this happen?
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2. (a) (i) Write the Newton’s formula for coefficient of viscosity

(ii) Hence, show that the dimension for viscosity is ML T,

(iif) Using the dimensions analysis, derive an expression for the steady flow rate (Q) of
liquid through the tube in terms of tube radius g, coefficient of viscosity of liquid 7

and pressure gradient %, where / and Ap are the length of the tube and the pressure

difference across the tube respectively.

(b) Consider a situation where the height of the water level 4 from the bottom of a

~ cylindrical vessel is kept constant. Water is flowing with a mean velocity 2 m s7! along a
horizontal pipe of internal diameter 1 cm and 5 m of length fixed at the bottom of the
vessel. End of this pipe is open to air. Coefficient of viscosity and density of water are
1.1x10° kg m™s™" and 1000 kg m? respectively.
(i) Using dimensions analysis show that the product of the velocity (v) of the flow and

cross sectional area (4) in a tube is equal to the flow rate (Q) of the tube.

(ii) Determine the flow rate of the water through the tube,

(iii) What is the pressure difference (Ap) across the tube?

(iv) Find the water level (h) of the cylindrical vessel.
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3. (a) Write down the expression for excess pressure (Ap) for soup bubble in terms of surface
tension (7) and radius of the bubble (R)
(b) (i) Derive the relationship for the capillary rise (%) in a tube which is dipped in water in

terms of surface tension (7), radius of meniscus (R), density of water (p) and the
gravitational constant (g).

(i) With the clear geometrical diagram show that, cos@ :%, where 7 and © are the

radius of the capillary tube and angle of contact respectivily.

(c) A glass capillary tube, having a uniform internal diameter, is placed vertically with one
end dipping into paraffin for which surface tension, angle of contact and density are
0.027 N m™, 26° and 850 kg m™ respectively. If the paraffin rises to a height of 4.5 cm,

(i) what would be the diameter of the tube?
(i) explain what would happen if you keep the length of the tube above the paraffin
surface as 3 cm?
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4. (a) Experimental items such as plane mirror, convex lens, illuminated object, meter ruler, @
water, mercury container and a stand are given to you to determine the refractive index
of water.
(1) Write down the experimental method that you will use to find the focal length (f)
of the convex lens.
(i) Write down the experimental method that you will use to determine the radii of
the curvature of the convex lens.
(iii) Write down the expression for the focal length (f) of convex lens in terms of
refractive index () and the radii of curvature (r;,7,).
(iv) Write down the experimental steps that you should take to determine the
refractive index of the given water.
(v) Explain why you are using an illuminated object in the above experiments.

(b) An equiconvex lens, having radius of curvature 33 c¢m, is placed on a horizontal plane
mirror and a pin kept 20 cm above the lens coincides with its image. Now the space
between the lens and mirror is filled with a small quantity of a liquid. In order to
coincide with the image, pin has to be raised by 5 cm. Determine

(i) the focal length of the convex lens
(ii) the focal length of the lens formed by the liquid between the convex lens and the
mirror. Is this lens formed by the liquid convex or concave?
(iii)  the refractive index of liquid.
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