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Answer the following questions

Question 1 (20 marks)

a. Choose the correct answer

il

ii.

Note: The correct choice without explanation will be evaluated as wrong choice.
If you use micrometer to determine the volume of metallic sphere and after certain number of
measurements for its radius, you found that its average radius (r) is 5+0.02 mm. If the formula of the
volume of a sphere is 37r’, the % error in the volume is:

a. 0.064% b.0.06% c. 1.2%

Which of the following formula should be describe the relation between the length of pendulum (L),
period of oscillation (T) and acceleration of gravity (g):
a. g=2nlT b. g% = 2rL?T* ¢ g% = 2nL?T

True or false with explain: (Note that: the answer without explanation will be evaluated as
wrong answer)

Total internal reflection can occur when light is directed from a medium having a given index of
refraction toward one having a higher index of refraction with incident angle equal to the critical
angle.

The frequency of light must be changed when it travel from one medium to other.

¢. How we can use the Balancing Columns to determine the density of unknown liquid?

d. A hydraulic lift has small piston with a cross-sectional area of 3cm?, and its large piston has a cross-

sectional area of 200 cm®. The maximum downward force can be applied to the small piston is 3N. Is
this hydraulic lift can raising a load whose weight is 14 kN? ‘

Question 2 (15 marks)
a. Define the following:
i) Elastic limit ii) Specific heat iii) The latent heat of vaporization (Ly)

b.

State _S3 the assumptions of ideal fluid

c. Describe and explain Hook's law

Derive (il the relation 48 between 7r and T¢

How does a piece of steel feel s25 colder than a piece of wood at the same temperature? Explain?

Question 3 (20 marks)

Derive Bernoulli's Equation (s s,

A blood enter a patient's at a rate 40 m*/min through a needle 50 mm long and has an inside diameter
0.55 mm. If the pressure in the vein is 2 Pa, blood density 1005 kg/m? and its viscosity is about
1.5x103 Pa.s Calculate the required pressure to pump the blood through the needle.

An elastic wire of length 10 m and cross-sectional area 2 cm? clongate by 2.45 cm when it supports a
1.25 kg load (i) what is the force constant (ii) determine Young's modulus of the wire.




d. The length of the column of mercui'y G831 3 5ee in a thermometer is 10 cm when immersed on boiling
water (To = 100 °C): (i) Find the length would be at 435.2 °F? (ii) When immersed in certain solution
the length becomes 15.03 cm, what is the temperature (in Kelvin)? (@ merecury = 8:87 X 1075 °C™Y)

e. If 500 g of molten lead el yaba sl at 327.3°C is poured into a cavity <=3 in a large block of ice
at 0°C, how much of the ice melt? (Lm (ice) = 3.33x10° J/kg, L (lead) = 2.45x10* J/kg, 5 1caa = 0.031
keal/kg.°C, Tm (lead) = 600.3 K)

Question 4 (20 marks)

a- An ideal gas of mass m in a state 4 goes to another state B via three different processes as shown in
figure. If Qw Q2 and Q3 denote the heat absorbed by the--gas along the three paths,
then ‘

@ 0, <Q, <2 S
0 0 <0, =0,
© 0 =9, >2
@ 0, >0, >

b- Comparison between isothermal and adiabatic process with draw during expansion only?

¢- Carnot cycle (reversible) of a gas represented by a Pressure-Volume curve is shown in the diagram
Consider the following statements
L Area ABCD = Work done by the gas
IL Area ABCD = Net heat absorbed
TI1. Change in the internal energy in cycle = 0, which of these are correct
(@)Tonly (b)Monly
(¢)MandMI  (d), Tand I

P

d- In adiabatic compression of a gas
(a) Its temperature increases
(b) Its temperature falls
(c) Its density decreases
(d) Its thermal energy increases

e- Derive the relation between molecular kinetic energy and temperature of ideal gas.
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