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I- How much heat is required to convert 150 g of ice at -
heat for ice is 2100 J/Kg°C, the specific heat for w
fusion for ice is 3.337x10° J/Kg.

5°C to water at 15 °C? Take the specific
ater is 4186 J/Kg°C and the latent heat of
[4 points]

2- A constant-volume gas thermometer registers an absolute pressure of 50 mm H

g at the triple
point of water. Calculate the temperature when the pressure reads 25 mm Hg.

[3 points]

3- A steel wire is heated to 35 °C and fixed between two rigid supports. It is then cooled after that
to 5 °C. (i) What is type of stress developed in the wire? (i1) Calculate the magnitude of stress

developed in the wire. The thermal expansion coefficient for steel is 12x10° °C™! and Young’s
modulus is 2x10'" Pa. [3 points]
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I- How much heat is required to convert 150 g of ice at -5 °C to water at 15 °C? Take the spicific

heat for ice is 2100 J/Kg"C, the specific heat for water js 4186 J/Kg°C and the latent heat of
fusion for ice is 3.337x10 3 JKg. [4p ints]

Answer:
The heat required must be added in three stages as:
Q=Qi+Q,+Q,

= Miee Cice ATiu:e + Mijce Lf b Mijce Cy, AT\\

= Mg [ Cice ATice + Lf + Cw ATW]

1505 [2100%(0 - (-5)) + 3.337x10° + 4186%(15 - 0)]
=61048.5 ]

il

2- A constant-volume gas thermometer registers an absolute pressure of 50 mm Hg at the triple
point of water. Calculate the temperature when the pressure reads 25 mm H g. [3 po 1ts]

Answer:
T=273.16 x(P/P;)
=273.16x(25/50)
=136.58 K
=-136.57 °C

3- A steel wire is heated to 35 °C and fixed between two rigid supports. Tt is then cooled after ;
to 5 °C. (i) What is type of stress developed in the wire? (ii) Calculate the magnitude of sty
developed in the wire. The thermal expansion coefficient for stee] is 12x10¢°
modulus is 2x10'" Pa.

1at

2SS

C"! and Youny’s
[3 point: |

Answer: ,
(i) The type of stress is tensile thermal stress because the wir

e is fixed between the two ri;id
supports during decreasing its temperature.

(i)  The magnitude of stress
c=aEAT
= 12x10°x2x10''x(35 - 5)
=7.2x10" Pa
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4- The speed of a particle varies in time according to v = A - B ™. What are the dimensions o

the constants A and B? (3 points)

Answer:
In order that the equation is dimensionally correct. each term of the equation must has the sam:
dimensions. Therefore,
(A1) = LTy
or [A} = [LIT]/[T]
“ (LT

Also, [B] (1] = [L}[T]".
or  [B]=[LIT}'AT)?
(L)1)

S- A steel wire of length 100 cm and cross sectional area 1 mm?® is pulled by a tension of 120 1.
Calculate the clongation of the wire. The Young's modulus for steel is 2x 10" Pa. [3 point]

Answer:
The stress, 6 = F/A =120/1x10" = 1.2x10* Pa
The straine = 6 /E = 1.2x10* 22x10" = 6x10™
The elongation AL = ¢ x L
=6x107" x 100 = 6x107 cm = 0.6 mm

0- The position in meters of a particle moving along x-axis is given by x = 0.06 sin (6 t + 0..),
where x is in meters and t is in seconds. (a) What is the period of the motion? (b) Calculate e
maximum velocity. (¢) Calculate the acceleration of the particle at t = 0.3 s. [4 point |

Answer:
(a) Comparing the given equation by the standard equation x = A sin (ot + ¢), therefore,

w=6=2n/T
or T=2n/6=1.047s

(b) Vipax = = © A =% 6x0.06 == 0.36 m/s
(c) a=-m2Asin(mt+(p)
=-36x0.06sin(6x0.3+0.3)
= 1.865 m/s’

Professor Dr. Moheb Abo Elm:.aty
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