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(E—MmEHE H)
HC] solution saturated with H,S.
(b) Calculate the maximum quantity of Cd¥+
“ion which will remain unprecipitated by
H,S in a 0.3 M HCI solution. .
(¢) Show quantitatively that ZnS is not pre-
- cipitated by H,S in a 0.3 M HCI solution.

6. Deseribe the procedures that you will employ

to determine;

(a) Potassium and sodium in silicate rock

(b) Phosphorus in steel

(¢} Dissolved oxygen in water,

. Discuss the following:

(1) Why phenolphthalein eannot be used as
an indicator in the titration of strong acid
with weak base and methyl orange can-
not be uscd as an indicator in the titration
of weak acid with strong base?

(2) What is the function of manganous salt
used in the titration of ferroug solution
with potassium permanganate in the pre-
sencs of hydrochlorie aeid

(3) Why must BaSO, precipitate be digested

_ with its mother liquor for some time be-
fore filtration?

(4) How does current strength influence the
character of the deposited metal in
Electro-analysis?- '

. (8) A sample of coal showed an air-drying
loss of 4.5 per cent. On making a pro-
ximate analysis of the air-dried sample
the following data were obtained: Mois-
ture, 1.2 %; Volatile matter, 20. 55 %;
Fixed. carbon, 6875 %; Ash, 9.50 ¢.
Calculate these values to (i) “as received

. basis”, and (ii) “dry basis”.

(b} A sample of chromite weighing 1.000
gram is fused with N,0,, leached with
water, and acidified with HySO,. The
resulting solution iz divided into two
equal portions. One -portion is treated
with B50.00 ml. of ferrous ammonium
sulfate solution (containing 117.588 g. of
FeSO,(NH,),5N:6H,0 per liter) and
the excess requires 40.00 ml. of potassium
dichromate solution (1 ml.<-0.008376 g. of

e T P L

Fe) How many milliliters of sodium thio-
sulfate solution (1 ml.<:0.01907 g. of Cu)
would be required to titrate the iodine
liberated from excess potassium iodide
by the other portion of the solution, and
what is the percentage of chrémium in
the sample? (At. Wt. of  Fe=55.84;

8=32.06; ‘N=14; H=1; Cu—638.6T;
Cr=52.)
HigERAEA EncEe

HEE2MLER > LEEMLTR ~HHBFALE
A~ A BEALSER ~ BB EE » Biksm
IRV EREMLER " REEMLER RN
T REE
(1) (a) Mg 25 & ( fugacity) ? (b) 2
HRERE PV (1—gP)=NRT s Qi iR N A RE
HEFEREZEARE THREZ

(2)B4a2s°C.h¢ NHelg) 2R F gk ( Standard free
energy ) ®B—3910% > & —MET A1 Ha(g R2Ng
(2)84 NH;g » RESTHH > ﬁ.ﬂﬁ%*%ﬁ.ﬂz
R4+ ( Partial pressure) o

(3)25°C.EsHBO s Mt g 7.0 X 10~10 » 410,100, >
NaOHRivigs » B InZBBO B 2 (8)
RIEfE# Bi(True ending point)kZ pHE » (b)

M RRENApH B0 RAEZBERS
EHo .

( 4 )38 (Isolated system ) TR AS=0,{1
UE B2 TEEAR AF =0 MIAS=0, RN
B o N _

(SRR ERLIM. EHC] FES 0.10m. 2k w4
°C. RR207ER - FERER2Y » RASTHERIRMZ

- kNl o '

(6 )ﬁﬁ‘:‘zﬁl&iﬂ’ﬁiﬁﬁﬁﬂ ZRABEM o

(7)B4m 25°C. ¢ Ag(s)-»>Agt ZK“E‘@:(MOI&]
electrode potential ) 5 —0.8004% » AgCl(s)Zi&lj}
BE( Actnnty product ) B 1.69 X 10105 . #H,
{ 0.50 atm. } +2Agel(8)>»>2HC! ( 0.0i0 m. ) +2Ag-
(S)ZAFH o

(3 )RETARRERLNZES : (a)H3(d,n)Hed (b)P“
{c) B4 ( Dipole moment } (d) 23 ( Most
probable velocty ) (e ) # M ( Variance) (£) %
¥ (Effusion) (g ) {4 ( Streaming poten—
tial ) (h) Rk ( mass spectrogragh) o

HIFBRE  meawss
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A fan is used to move still dry dry air
through 2 in. iron ppipe velocity of 125 cu, ft.
per minute and against a pressure of 5 lb, per
sq. in, gauge. The air temperature before enter-
ing and after leaving the fan iz the same, being
68°F. If the conducting pipe is very short
whose frictional losses may be neglected, ‘calculate
the minimum horsepower required for a motor
to drive the fan, '

2) What is the difference between a chnglieal
furnace and & furnace for boiler? Define FILM
COEFFICIENT, REG ENERATIOM, RE-
CUPERATION, PRIMARY AIR and SECOND-
ARY AIR in combustion :

A chimney of 30 ft. high, 18 in. inside dia-
meter has a wall thickness of 12 in, If the tem-
perature of the flue gas inside chimney is 360°C,
and the temperature of the ‘air outside chimney
wall is 100°F, find the heat losses of the chimney
in B.T.U. per hour. : .

Data: Heat Conductively of the brick
used in the chimney: 0.756 B.T.UJ.
ft, per hour per sq. ft. per deg. ¥.

3) Diffetentiate producer gas and water gas.

Given P03 2C0 =0,0083 C
PH,O[#COPH,=0,0143 . t 1000 °C,

where P denoctes pressure in atm calculate.
the theoretical composition of water was
that temperature. . :

4) Derive Rittinger’s Law in crushing and
grinding, and Stokes law in hydraulic sepera-
.tign, It is desired to seperate into two pure

fractions of 2 mixture of quartz (sp. gr. 2.65)
and gelena (s, gr. 7.50) of a size range from
0.00058 to 0.00250 c¢cm. by using a hindered set-
tling process, what is the minimum appearent
density of the sorting bed that will give this sep-
eration? If the solid partieals in the sorting
. bed are 30% gelena and 70% quartz by weight,

what is the minimum econsitancy of_the bed in
volume of solid per total velume? -

5) With aid of diagram, describe a type of
rectifying column which is suitable for aleohol
distillation. State the principle implied.

_ 6) Discuss the volumetric efficiency of air
compressor. Caleulate the pressure in atm. re-
quired to liquify (a) 10% (b) 50% (c) 95% of
the chlorine in a gaseous mixture containing
ninety percent chlorime and ten percent non-con-
densble gases, operating the compressor at O°F

Data; Vapor pressure of liquid chlorine
deg.-il‘ abs. pressure in atm.

—10 1.63
0 -2:.00
10 - 243
20 2.95
30 3.50
40 4,20
50 4,95
60 b.80
70 8.80
90 - 9.16
100  10.50
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1. Discuss the evidences of the rotation and

. estimated.

n <N —-"

‘the revolution of thé earth.

2. Define astronomical, geographical, and
geocentric latitudes. Describe briefly Taleott's
method for the determination of latitude.

-+ 8. Deseribe the structure and the uses of a

-speciroheliogragh,

4, Classify the planets of the solar system.
Give their approximate distances from the sun.
Describe briefly a few theories of the origin of
our solar system. : :

8. How do we apply Cepheid variables in
the determination of stellar distance? Can you
describe the circumstances under which this
method was ‘first originated?

6. Give three types of binary stars and the
method of observation for each?
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1. Discuss the number and values of the roots
of the equation (1—Cos x)}tan a—x+4sin x=0.

2. Tangents are drawn to a circular arc at its
middle point and its extremities; A ig the
area of the triangle formed by the chord of
the ar¢ and the two tangents -at the ex-
tremities, 'and /A’ the area of that formed by
the three tangents.  Show that A{A’>4 as
the length -of the arc tends to zero.

3. The functions u, v and their derivatives u’,
v’, are continuous throughout a centain in-
terval of values of x, and uv/—u’v never
vanishes at any point of the interval. Show
that between any two roots of u—o lies one
of v—o, and conversely. Give an illustrative
example,

4. The projection of a chord of a cirele of radius
a on a diameter is if constant length 2 acosB:
show that the locus of the middle point of the
chord consists pf two loops, and that the area
of either is a2 (f —Cosfsinf), :

5. Show that the greatest acute angle at which

2 ps .
the ellipse% +i.‘:_s =1 ecan be ¢ut by a concentrie

circle is tan™1{{a2—b2)/2ab}.
REWERHE Ewames
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1, Enumerate the methods by which the
effective temperature of the sun -may be

; 2. Discuss -the mass-luminosity relation "of
stars, '
. 3. Describe the method by which the spee-
troscopic parallax of a star iz determined.
4, How does the study of galactie rotation
help to verify the existence of interstellar lines?
What. equations are there by which you
may expect {o express presure P, density ¢ and
gravitational potential ¢ of a gas sphére as
functiong of radiusr?
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