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Assume suitable data if necessary.

l. For the reaction A---+!, ths plesess flow diagram is shown in the figure. The fresh feed A
contains 0.5% of inerts by volume. 60% conversion of A per pass is obtained. The
concentration of inerts going into the reactor at (l) must be held at 2% by volume. All
streams are ideal gases and the process is at steady state. Find: 12+2+2)a. How many moles need to be recycled per mole of total feed to the reactor at ( I )?b. How many moles need to be purged?
c. What is the overall conversion ofA?

frcsh fc€d,l,I (l) (2)

(3)

P,PllrBe,A,l

Sodium phosphate is produced by the reaction ofsoda ash with phosphoric acid:

HrPOa + Na2COr --t NarHPOr + CO2 + HrO

NarHioo + NaOH r NalPo4 + H2o

The first reaction is carried out by heating an aqueous solution of soda ash with
commercial phosphoric acid containing 85% acid. The disodium phosphate solution is
then treated with 50% caustic lye to produce 20% solution of trisodium phosphate in
water. To produce 1000 kg oftrisodium phosphate solulion, calculate: 12+21
a. The quantity and composition ofaqueous soda ash solution
b. To weight ratio il which the soda ash solution and commercial phosphoric acid are to

be mixed.

OR

Antimony is obtained by heating pulverized stibnite (Sbu S:) with scrap iron and drawing
offthe molten antimony from the bofiom ofthe reaction vessel:

Sb:S: + 3Fe --- 2Sb + 3FeS
Suppose that 0.600 kg ofstibnite and 0.250 kg of iron tumings are heated together to give
0.200 kg ofSb metal. Determine. 12+21
a. The limiting reactant and percentage of excess reactant
b. The yield in kilograms of Sb produced per kilogram of Sb:S: fed to the reactor

What do you mean by dew poht and bubble point? Calculate bubble point of a liquid
mixture of 80 mol o% z-hexane and 20 mol 04 z-pentane at 10343 mmHg. 161
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4 The analvsis of a gas mixture showed 30% Oz' 40% N:' l0% COz and 20% CHI' The gas

;;#;T.";;ff" *J is; *a n"*t in'ougi' u z "* 
alameter pipe at a speed of 3 m/s'

Calculate the mass flo* ,ut" of tft" gut uti" l"foy't *etnoa l7i

Air is being compressed ftom 100 kPa and 255 K (where it has.an enthalpy of489 kJ/kg)

i""t bt6'ti'"" -Jiu8 K lwhere it has an entttatpv ofsol k'kc) Ih: exit velocitv of the

;;r';;;;;;.;*r*i i, oo "; w-h;t i' ih" po*"' required (in kilowatts) for the

#G.;; tf ili;ua i, too tg'a." orutt t5l

Liquid propane (C:Hs) enters a combustion chamber at 25'C al a rate of 0'05 kg/mia

where it js mixed and bumea *lttr SO percent excess air that enters the combustion

;;;; i;a. An anulysis of the combustion gases reveals that all.the hvclrogen in the

fuel bums to H:O bot only lO pe'ceni ofthe carion burns to COz' with the remaining 10

,.t"* i"".it * CO. If the exiitemperature ofthe combustion gases is 1500 K' determine

i";r;ffi;"";;r uir r.a an oi',rr. ,"action. The following reaction and data table are

orovided. There will be exc"ss o, anJunreacted Nz in the outlet stream t6]

CrHs-5Oz..lCO:+4H:O

5

6

Species H;$J,&mol) H2se1$J,&mol) H2n31$J,&mol) H156s6 0iJ,4m1ol)

C;Hro -118910

or 0 8150 4929?

N? 0 8141 8669 4'1013

co. -393520 936,1 71078

-110530 8669 4?51?

H:o (g) -241820 990.1 5"t999

1 Moist air at dry bulb temperature of 30'C and 50% relative humidity is heated to 50"C at

constant pressue of I am. [l'5+3+1'5]

a. Determine the wet bulb temperatue before heating

b. betermine the relative humidity and dew point after heathg 
.

c. petermine the amount of heat added per m3 of initial moist air

COu

HuO

NaOH

Na3Po4 1

Nz

680

56

r2z

88

1b

Useful Information

Molecutar Weights (8,/mol):

H:POa 98

Na2cO3 106

Na2HPO4 !42

C:Ha 44

oz 32

SbzSa

Fe

sb

FeS

CHr

8682

CO

44

18

40

28
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figure 7.8b. Ge ne raliz e d compre ssibility chart for highe r value s ofp,

Physicol Properties of Various orgonic ond lnorganic Substances

Component T. (K) p. (atm)

Ou 49.7

Nz 126.2 33.5

COz 304.2 72.9

CHr 45.8

Values ofthe Universal Gas Constant R

Values of R U rits Urirs

I314472

0 082057

J.K-1.mol'1

L. at m. K-1. m o l-1 8.314472 t 1ti

L.mbar.K 1.mol-1

m3'bar.K-1'mol'1

8.205745 x 10'5 m3.atm.K'1.mol 1 10 73159 6:. osi.'R'1.1b-mol-1

B.314472 L.kPa'K-1.mol-1 0.73024 fr3. at m .'R-1. lb- m o l'1

8.314472 m3.Pa. K'1.mol-1 1 98588 Bt u.'R-1.1b-mo l'1

82 057 45 cm3.atm.K 1.mol l 62 36357 L.torr.K'1.mol-1

:t - 4tr!__f
4.50 I

-3f
=-L;iL;

\..,1 ,'-] t10

.c,!

3.00

2.5a,/

t_
=-';'l.* -;

_ -t,60

=- -:$l 1.40

9:.-

;"< e4'=

-.'

);

. = o:o -

r--r-
::-")

754.4

790.7

Valtres of R
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Afloift equation:

h\Pa)= A-'--

whete 1'= vapor pensure, mm Hg
T = ternPemture, (

a.8,C.comtarb

fomula Rang. (K) E c

Carbo.\ disulrde
Carrd. tetrachloride

Ethyl.cetatc
Iir'yl aborEl
Ethyl bn,mide
&Heptane

Methyl atohol

Sufur dioxide

qHlo:
crH60
NH;
c"ltr
CE
CC],
c}lcll
CrHr:
CrHF:
c2H.o
CtH53r
c:Hr
crHr.,
cH{o
C:H,.
so?
qH5cH1
Hp

})O-{3(]
241-l5tl
t79-%7
&t3n
21}r-342
25,374
2hr.\74
28{Llro
260 185
77t-36)
26-3al
z0-4110
245-370
2t7.361
22{13})
l9'21i0
2&)-410
?a{-,Hl

16.80f
16.65t3
16.9.11i1

15.9008

15.981-1

t 5 8742
159732

1&1516
'18-$2{2

r5.9418
15.8n7
15.8366
18.5875

l5.83rf
16.76&)
16.0137

18J036

3,105.57

1rr0.,16
2132.50
,88.51
2690.{t5
2a18.19
2(96-m
,u'.$
27 .fi
1378.9r
2511.68
2911.32
21,7 -53

3626.55
un.o7
x102,5
,tD6.52
3rll6.{,t

-56.3{
-35.91
-32.98

52.36

-31.62
-45.99

-i05{)
57,15

-50J0
--lt.{.1
-56.51
-s-711

-3.l.?9
-39.9.1
-i5.97
-s3.67
--t6.t3
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ChooseandMark[X]inthemostappropfiate.answer.symbolshavetheirusualmeaaings
unless stated and misshg parameters can be assumed suitably'

l. The concept of matter wave was suggested by

t I Heisenberg [ ] Schrodinger [ ] Laplace [ ] De Broglie

2. Relations for group velocity and phase velocity are

w ^ dw dw ar-=LI ),,=;&u,=; lfu,='dk* , w

I ),,=#u,,=I ll,,=#u"=#
What is the potential energy term in Sckodinger equation for a particle outside the

boundaries of a confined one dimensional box?

iili,l=- t1r(x)=o tll(x)='o tlr(r)=t

An electron propagating along x-axis passing through a slit of widthAy = lnm ' The

uncertainty on the y-component of its velocity after passing through the slit is

l)7322;rc5mts I i2.326x1l4ntls [] 3'436x10h/s [ ] 1'l66xl05rn/s

For an energy state E of a photon gas, the density of state is proportional to

nJr lll ll"'; l)E'

Forwhatvalueoflametalliclongthinsuperconductingwireproducesamagneticfield
of 1.05x105 A I m if the critical magnetic freld of a metal at 0K is 1'5 x 10s A I mandits

4

5

6

7

8

critical temperature is9.20K .

tl3.04I( [ ]4.05'( [ ] s.04K | ) 2.0eK

The diffrrsion coe{ficient of electron in silicon at 300K if p" = 0.19m2 I Vs is

[ ] 1.36x10-rz'?ls [ ] 1.36x10-rrr2/s [ ] 4'9x10-rrn2 i s [ ] 4'9x10-'rn2 /s

Which of the following parameters can't be found with Hall Effect?

i tr"ruw [ ]conductivitY

i j cutti"i "on"entration 
[ ] Area ofthe device
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Course :EEEG207
Semester : I
F.M. :10



9 Given a Sj sample is doped with I Ot7 As atoms / cmr . The equilibrium hole concentration

po at 3001( is

[ ] 0.25xl0rcnt' [ ] 1.25x103cm'3 | )2.25x103cm" [ ] 3.25x103 cm-3

Which one is the correct &ift and diffusion direction of electron and their resulting

current density such that field is applied as shown in frgure?

s(x)

P(x)

n (x)

10.

tl -------+ o"(diff.)

+-------
o"(drift)

J" (diff.)

J" (dnft)

-------+ @"(diff.)

------+
O,(drift)

<--
J" (diff.)

J,(drift)

-------> @.(diff.)

------>
o"(ddft)

J"(diff.)
+=+

J,(&ift)

<_______ @" (diff.)

------'
o"(drift)

-------------+

<- J"(ditr.)

J" (drift)

tl

tl tl

Interaction between the neighboring dipoles is negligible in the case of
[ ] diamagnetic material [ ] paramagnetic material
[ ] fenomagnetic material [ ] anti-ferromagnetic material

11.



12. The orientation polarization takes p lace

[ ] in polar dielectrics

[ ] in ionic dielectrics

13.

14.

t5

16.

[ ] in non-polar dielectrics

[ ] in all direction

[ ] increases K times

[ ] remains constant

The absorption coeffrcient for germanium at A -- 400nm and k = 2'215 is

[ ] 6.96;106,,r' [ ] 6.96x101 m-t [ ]5.96x1062-' l)5.96x101 m-l

Forwhichofthefollowingdiodeswhenthevoltageisincreasedthecurrentflowing
through it decreases?

[ ] Tirnnel Diode [ ] Schottky Diode []GunnDiode [ ]Laser Diode

When the air in a capacitor is replaced by a medium of a dielectric constant K 
' 
the

capacity..... .. . ....

[ ] decreasesK times

[ ] increases (2 times

ln the photoelectric effect, the stopping potential of photoelectrons depends on 

--'i- ]-i"if, if,. f."q.ency ofincideni iight and rhe nature ofthe cathode material

[ 1 the intensity of the incident light

[ ] only the frequency ofthe incident light

I i only the nature of the cathode material

Which of the following statement is NOT correct?

f ii" "ia". 
to decreise the eddy current core can be made of an insulator in order to

decrease o.
t t f" "ta", 

to decrease the eddy current core- can be manufactured from iron powder

where by each particle is covered by an insulating coating'

f f i" ".a"it" 
J"..ease the eddy current is the utilization ofcores made out of thin sheets

which are electrically insulated from each other'

r r r" "ra", 
i" a.crease the eddy current is the utilization of cores made out of thin sheets

which are electrically conducted from each other'

t7.

18.

19.

Piezoelectric effect is when materials produce electric charg

1 1 vottage is applied [ ] Mechanical

i j rf""* field-is applied [ ] Magnetic fi

e when
stress is apPlied

eld is applied

of

WhichoneisthetruestatementaboutfluorescencespgctroscopyofmoleculesintheUV-
visible region?

[ ] Emislion usually occurs at energies that are equal to the energies of excitation'

I j e.ir.ion ,rrrally occurs at eneriies that-are less than the energies of excitation'

[ ] Emission usually occurs .i'"rr"ttgitt that are slightly greater than the energies of

excitation.

I I Emission usually occurs at energies that arc moderately greater than the energies of

excitation.

ln Soft solder is used for joining metal pieces is an alloy

I j rin ana l"aa [ ] Tin and Zinc | ) Zinc and Lead [ ] Copper and Lead




