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Answer any four (04) questions

1. Figure shows an experiment setup used in the laboratory to determine the coefficient of viscosity of a liquid -
by using capillary flow method.
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(1) Draw the complete diagram of experimental setup in your answer script including other necessary
equipment.

(i1) What is the purpose of having a constant pressure tank?

(ii1) Write down the purpose of the tube A.
(iv) Expression for the Flow Rate (Q) through the capillary tube is given below.

Q= ka*ny(ﬂzz

Where a = radius of the capillary tube

77 = coefficient of viscosity of the liquid

And | £ ] = Pressure gradient along the capiilary tube

\7)
Write down the values of x, vand z

(v) - Explain briefly how would you obtain readings‘ for this experiment.

(vi) Rearrange the equation given in (iv) by substituting correct expression for the pressure (p) to find
the coefficient of viscosity by graphical method.

(vii)  Explain how do you determine the coefficient of viscosity?
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ABC is an cquilateral glass prism. The figure shows an experimental setup to determine the refractive index
of the glass prism. P and Q are the two pins used to trace the incident ray.

(1)
(i)

(iii)

(i)

)

(a)

Describe the experimental method to find the emergent ray.
Copy the above diagram to your answer script and draw the emergent ray and mark the followings

in the diagram.

Angle of incident i,

Angile of refraction, #, on surface AB
Angle of incident, r, on surface AC

Angle of emergence 7,

Angle of deviation d
Angle of prism A4

Write down an expressions for A and d in terms of i,,7,,7 and r,.
Suggest a suitable method to find the refractive index of the prism.
Calculate the approximate value of the refractive index of the prism if

i = 10° and g =6°

If angle of the prism is 60°, find the angle of incidence (1‘2) on surface AC?

State the law of conservation of linear momentum.
An object of mass 3 kg is projected with velocity 20 ms™ at an angie of 60° to the horizontal.
Calculate the maximum height {h,..,.) reached by the object.
What wouid be the horizontal range of the object.

t its maximum height the object suddenly explode in to two parts with mass 2 kg and
1 kg and horizontally separate from each other.
If the velocity of lighter part is 30 ms™ just after the explosion, calculate the velocity of heavier
part just after the explosion.

(b) Describe the motion of two parts after the explosicn.

(c)

Sketch the paths of the center of mass and other two objects after the explosion.



(1) What is meant by the “ Doppler Effect”?
(it) Write down an expression for apparent frequency ( f ’) when the source and the
observer moving towards each other. Your expression may consist of the
following parameters.
V' — velocity of sound in air
V- velocity of the observer
V- velocity of the source
/- frequency emitted by the source

(iii) Hence show that apparent frequency (f) heard by a stationary observer when the
source moving away from him is

)
’f“(V+Vyjf

(iv) A source emitting a frequency of 440 Hz is tied to one end of a string of 1.5 m
length and rotated with an angular velocity of 20 rad s " in the horizontal plane.
Observer is stationed 5 m away from the centre of the circular path.

(a) Find the velocity of the source in the tangential direction.
(b) Calculate the maximum and minimum frequencies heard by the observer.

(a) ) Define the magnification power of a compound microscope.
(1) Derive expressions for magnification power of real and_virtual images of
a convex lens.
(iii)  Expression for the magnification power of a compound microscope is
given below.

i

h /2

Name the parameters given in this expression.

(b)  The focal length of the objective and eyepiece of a compound microscope are 2 cm
and 5 cm respectively the distance between them is 20 cm.

(i)  Find the distance of the object from the objective lens when the final image is 25

cm from the eyepiece.
(i)  Determine the magnification power of the compound microscope.

(1) State the Hooks law.

(i1) Define the following terms.
(a) Longitudinal stress
(b) Longitudinal strain
(c) Young’s modulus.

(iii) Write down the units of each quantity defined above.
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(a) Name the points A, B, C, and D in the graph given.

(b) Identify the Hook’s region.

An aluminium wire of cross-section area 0.002 cm” is firmly attached o a rigid support at its upper
end whiist a mass of volume 500 ¢m’® is attached at the lower end. When the mass is completely
immersed in water, the length of the wire is observed to change by 1.0 mm. What is the length of
the aluminium wire? (Young’s modulus of aluminium=7 x 10'*Nm?, density of water 1060 kgm™)
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