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Mansoura University Summer Exam, 2013 1° Year

Faculty of Science PhySiCS Phys 101
Time allowed: 2 h

Physics Department

Answer the Following Questions Fo e

1. (a)What is the temperature change of 25 °C in both °F and °K scale? ﬂ
(b)A 50 gram of a metal is heated to 200 °C and then dropped into a @
beaker containing 400 gram of water initially at 20 °C. If the final
equilibrium temperature is 28 °C, find :
i)The specific heat of metal.
ii)The total heat transferred to the water in cooling the metal.

2 (a) If 5 m? from the sun surface radiate 3.69 x 10° J/m°sec, Calculate
the sun temperature (Stefan's constant is 5.7 x10-8 W/m?K?).
(b) A brass disk has a hole 80 mm in diameter punched in its center
at 82 °F. If the disk is placed in boiling water, what will be the new area
of the hole?
(coefficient of linear expansion o for brass =9.75 x10° F)

3 (a) The acceleration ,a, of a particle moving with uniform speed v
in a circle of radius r is given
a=kriP
determine the values of a and 3.
(b)A steel wire of length 250 cm, its mass 15 gm and density ]
7.5 gm/ cm3. The elongation is 2mm, when 10 kgm is hung on the wire,
calculate Young's modulus.
(c) Calculate the acceleration due to gravity at a point at 300 km B
from the earth’s surface (the diameter of the earth 1.275x10’m).

4. (a) At certain point in a pipeline the velocity is 1.5 m/sec and the E
pressure is 2 x10 ° Pa. Find the pressure at a second point in the line
4m lower than the first, if the cross section at the second point is one-
half that at the first. The liquid in the pipe is water.
b) the position of a particle moving along the x-axis is given by E

x =0.08 sin (12t+ 0.3) m where tin second

i) find the amplitude and period of the motion
ii) Determine the position, velocity and acceleration at t = 0.6 sec.
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September semester 2013
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Electricity, magnetism and optics

Unswer the following questions: Marks
1- a- Calculate the electric field intensity at point P that is located at distance y on the 8
vertical line at the mid-point of a dipole whose length is 2a.

b- A point charge Q is placed on the x- axis at x = 2.0 m from the origin. A second 7
point charge, —Q, is placed at x = 3.0 m. If Q =40 pC, what is the magnitude of
the electrostatic force on a 30 pC charge placed at the origin? (K.=9x10’
N.m*/C?).

2- a- Define the following: 8
Coulomb’s law — Gauss’s law —Electric flux — Potential difference.

b-  An insulating sphere of radius a has a uniform charge density p and total 7
positive charge Q. Calculate the electric field intensity at a point outside the
sphere, that is for r) a (inside the sphere) and r ( a (outside the sphere).

3- a- Define the following: 83
refractive index -Huygens’s principle— critical angle- optical path
In Figure, let C;=6puF, C,=3pF and V4, =18 volt. Find the 74 7 ] 7
equivalent capacitance, the charge and potential difference »u\, Cs:: L,I_
for each capacitor when the two capacitors are connected R 6‘(
i - In series ii- In parallel .
4- a- Discuss how the liquid refractive index is measured using Pulfrich refractometer. 8
b- A green light of wave length 546 nm traveling in air and incident on a slab of 7

transparent material. If the incident ray makes an angle 40° with the normal, and
the angle of refraction is 26°.
a) Find the index of refraction of the material.

b) Find the wavelength of light in the material. ‘
¢) What is the frequency in the medium?  (Velocity of light C =3x10° m/s)

Best wishes:

Dn Hany HKamal
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