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. Answer 10 pomts from each part (two marks for each point):
Part one: Complete the following:

1-The root mean square velocity for a 828 Upps === A
-2-The volume occupied by 32.06 g Ne gas at 50C and 630 mmHg is ------- (atomic weight
of Ne=20.18g) - |

3-The corrected equation of Van Der Waals is
4-The density of acetone CsHeO vapor at 1 atm and 400K is ------- g/l (C=12,H=1,0=16)
5- Heat chunge of a chemical reaction depends only on the —--—----and final stages only.
.6-The average bond energy for C—H , C—C and C=0 are +413 , +347 and +805 KJ Ii_lol_ !

| respectively the amount of heat released when one mole of compound containing 3C-C

-- bonds ~'8 C-H bonds and one C=O bond is --'----KJmole"

- 7-For a revers1ble gaseous reaction Kp Kc if An =
8- For the reactlon CO (g) +2H,(g) <« CH;0H (g) if the equlllbnum concentrations are
— [CO] 0.091M, [H2] = 0. 082 M and [CH3OH] 0.0089M.The equilibrium constant equals

t0 s I> mole

10-The -pOH for 102M HCl i ~---ermmm- :
~11-The pH for 0.1M solution of ammonia in water is ==--mmm< (kb— 1.8x 10" *

B Parttwo. Put(j[ (X)

‘_l At constant pressure the volume of a given quantlty ofa gas is dlrectly proportlonal

. with absolute temperature . s ' | | (. )__.

- -2- Accordmg to the kinetic. theory of gases The actual volume of the md1v1dual molecules

'_ is neghglble in companson to the volume of the container ; ‘ ()
‘ 3 Addmg a non-volatlle solute to a solvent’ causes no change in the vapor Pressure ()

E 4 Regardmg the phenomenon of osmosis, particles of the solvent moves through simi

“membrane from solution of high concentration to the low one - h () . .

-1




5- For the reversible reect_ion, high numerical value of K¢ means Low product

concentration is formed . ' , ( )

6 For the reaction at equilibrium: I+ Hag 2HI increase of pressure has B

no effect on the equilibrium position )
o 7- For the reaction at equ1hbr1um 4 Fe(s) +4 H;O ® FesOys) + 4 Hyg |
Ke<Kc - | ( )

8- Heat of formation has either +ve or -ve sign

- 10- The value of the universal gas constant is R =8.314 1 atm K™ mole™!

| «C )
9'-.'I'he'standard enthalpy change of a reaction: EAH° reactant = SAH progut ()
¢ )
- 11-The compressibility factor Z for an ideal gas is such Z < 1 (

)

3 Part three: Choose the correct answer.
- (1) Molality of a solutlon is:

(a) The number of moles solute in a liter of solution

(b) The number of equivalent solute in a liter of solution

- (c)The number of moles solute in a 1000 gm of solvent

~ N AN

(d)The number of equivalent solute in a 1000 gm of solvent
(2) Ifthe reaction quotient Q is such that Q <K¢, this means that the:
() Reaction shifis to theleft ()~ (b) Reaction shifis to the right ()
" (c) Reaction attained equilibrium ( )  (d)hasno significance. (. )

. (3)Ina chemical equilibrium ecjuation, theactivity (concentration) of a liquid or solid is:
@ >1(¢) M®<1 () (c)equal1( ) (d)equalzero ¢ )

- (4) 120 g of an ideal gas of molecular weight 40 g mole™ is conﬁned toa volume of 20 Lat
400 K. Using, R=0. 0821 L atm K mole™ the pressure of the gas is: | .

(2 490atm (b) 502atm © 4.92 atm (d) 4.96 atm

| (';) Whlch of the followmg statements is con‘ect about heat of combustion? '
(a) Itmay be exothermic in some cases and endothermic in other cases
® Itis always an exothermic reaction | |
_ ‘_(c) It is applicable togaseous substances only
" (d) Its value does not change with temperature.




(6) When attraction between A — B is more than that between A — A and B — B the
Solution will show............... deviation from Raoult’s law:

(a) Positive (b) Negative (c) No (d) cannot be predicted

(7) What will be the partial pressure of H; in a flask containing, 2gm of Hy, 14 gm
of N, ,and 16gm of O,: (H=1, N=14, O=16)

(a) 1/2 the total pressure (b) 1/ 3 the total pressure

(c) 1/4 the total pressure (d) 1/16 the total pressure

(8) What happens when few drops of H,SO, are added to water?

(a) OH Concentration decreases (b) OH" concentration increases
(c) Ionic product increases (d) ionic product decreases

(9) The hydrogen ion concentration of 0.001 N NaOH solutions is:

(@) 1x1071Aar (b) 1x1078M (¢) 1x1072A7 (d) 1x107MAf

(10) Given the bond energies of ¥ = N, H— H, and N — H bonds are 945, 436 and 391
KJmol™ respectively, the enthalpy of the reaction Nj(g)+3H,(g) — 2NHs(g) is:

(@ -93kJ (b) 102kJ (c) 90kJ (d) 105kJ

(11) If 0.5 g of a solute is dissolved in 0.1gm of camphor, (K;=40), a decrease in freezing
point is 4°C. The molecular weight of the solute is

(a) 500gm (b) 50gm(c) 5000gm (d) 200 gm
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Answer the following questions
1-a) Define the following Y. 5]

1- Thermal conduction 2-Coefficient of volume expansion.

#- Wien's displacement law 4-The black body and the black body radiator.
b- If 20 gm of ice at -5°C is dropped into a 50 g aluminum calorimeter cup containing 80 g of water at ): \°]
70 °C. Find the final temperature after the system reaches thermal equilibrium . Specific heat of (water

1 cal\g, ice 0.5 cal\g and aluminum 0.2 cal\ g) and the latent heat of melting is 80 cal\ g.
2) Answer (a, b) or (b,c)

a- Discuss the teniperature distribution along a uniform perfectly lagged bar and show that the [\()J
temperature decreases with increasing the distance X from the hotter face of the bar.

b- A glass squar ~7indow of length 1,5 m and thickness 0.5 cm, if the temperature difference between [5]
its faces 30 °C , how much heat flow through the window in one minute.(Ky,= 0.8 watt\ m°k).

c- A small blackened solid copper of radius 2 cm is placed in an evacuated enclosure whose wall are L\ 0
kept at 100°C . at what rate must energy be supplied to the sphere to keep its temperature constant
at 127 °C. (Stefen constant =5.67x 10® W\ m’k") .

3-a) when a sphere of radius r moves through a fluid with velocity V, the viscous force given by [:{ 5

F =KkE V" r® where £ coefficient of viscosity of the fluid. Use the dimension analysis to obtain a, b

and c )

b)- A solid brass of dimension 5 ¢cm , 4,cm and 6 cm is initially at pressure 1x10° N\ m’ {:7. 5]

if the pressure becomes 1,5 X10° N \m?. find 1- stress 2- strain 3- change in volume.

(Bulk modulus 1.4 X10'' N\m”* -

4-a) A pipe has a 1 :dius of 8 cm at a point (a) where the pressure 1.2X1‘O5 Pa and 5 cm at point (b) that [8 ]

is 3 m higher than point (a) . When oil of density 700kg \ m’ flows in this pipe at a rate of 0.04 m’ \ sec

Find the pressure at a point (b).

b) The position of a particle moving along x —axis is given by ~ x= 50 cos(10t+ 0.4) cm =

1- Find : Amplitude, periodic time and frequency 2- Determine : position , velocity and acceleration [ 7»/

at any time and the phase of motion at 1.5 sec.

Best wishes
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