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@)
Note: Answer 4 questions only.

Q.1- Define five of the following;: |
Montreal protocol, Biochemical oxygen demand BOD, Environment and
pollution, Activated sludge system with sketch, Acid rain, Nutrient.

( 25 pMavic)

Third Class

Q.2- Answer two of the following:
1. What are the wet scrubbers and what are the advantages and disadvantages of

the wet scrubbers? Numerate the major types of the wet scrubbers. Explain

one of the types in detail with sketch.
2. Define the solid waste and what are the classifications of solid wastes?
3. Explain the oxygen sag curves with sketch and drive the equation of:
1. The oxygen deficit D in time t. J
2. the critical oxygen deficit D, ( 25 Mark)

Q3- a. Derive the terminal velocity equation in Stock's region. (fe mer ke D
b. A gravity settling chamber is used to remove limestone particles having a ¢
specific gravity of 2.31 from air stream. The unit is 2m wide and 1.5m height ¢
and Sm long. The volumetric flow rate of the air is 5m’/s. The inlet size
distribution of the limestone is given below:

Size range, dp, pm 0-20 20-40 40-60 60-80 80-100 100-150

Weight percent, w% 3 7 15 15 25 35
Calculate the overall collection efficiency over each size range. The air density
is 1.2kg/m’ and viscosity 2.2x10”kg/m s. _ (§S Mowrlc)

Q4- A cyclone with an inlet width of 15cm is to be used to separate particulates
matter of density 2400kg/m’ from gas stream. The inlet gas velocity is 7.5m/s.
If the gas is air and its density is 1.19kg/m> and viscosity is 1.86x10°kg/m s.

Using effective number, Ne=5, estimate: o
1. What will the particle size in micrometer be collected with 80% efficiency, -

from air stream.
2. What will the particle size be if the inlet gas velocity is doubled and the

collection efficiency is 80%. ( 25 Mavrlc)

Q5- a. A town discharges 21600 m’>/day of sewage into a nearby stream. The stream
is with depth of 2 m and a velocity of 4km/h and has flow of 0.5m’/s. Other

information are:

Temp. (°C) DO (mg/l) BOD;s (mg/1)
Stream 21 9 11
sewage 26 1.5 200

Follow 3T




The deoxygenation constant (k) evaluated at 20 °C is 0.4 day™. The saturation
concentration of dissolved oxygen at average temperature is given by:

DO, =14.6-0.394T +0.007714T>
Determine the critical oxygen deficit, D, and its location, x.. ( [5 MC&‘()-C)

" b. The fbllowing BOD results are observed for a sample of raw sewage at 20°C

t (days) . 0 1 2 3 4 5
Y (BOD, mg/l) 0 65 109 138 158 172
1.Plot BOD curve.
2.Calculate the reaction-rate constant & 1/ and the ultimate BOD, L
(1o Mav 1:‘)
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U. of Technology Statistics & Measurements Date: (1/9/ 2011

Chem. Eng. Dept. Second attempt Time: three hours
B. Sc. - third year 2010/2011 By: Ebtisam H. M.

Answer four questions only

Q.1) Given the following data:

Class limit: 0.0-0.6 0.7-1.3 1.4-2.0 2.1-2.7 2.8-3.4 3.5-4.1
Frequency: 9 12 24 23 15 7

A. Complete the Frequency distribution table,

B. Omitting the highest 10% and the lowest 10% of the values, What is

the remaining range. (Use the normal distribution).

0.2)A. State the principle of least-square method, and derive the variance
for a linear straight line.
B. It is required to fit the following equation: y = —— to the data:

a+bx
x: 100 200 300 400 500
y: 35 7.2 12.6 164 202
Transform the equation to straight line form, and then determine the

constants,

0.3)The strength of individual bars with mean 284 and standard

deviation 2.95 .To ensure safety a customer requires at least 95% of the
w_m.m.lg)arsg}];;eq{:,tfel:tgef“t‘]a.af:t o V. N— - o s

A. Do the bars meet the specification?

B.The manufacturer make the bars more uniform by decrease the standard . .~

deviation ,what value of standard deviation will just meet the

specification?

O.4)A survey of 320 families with five children given the distribution
below. Is the result consistent with the hypothe31s that the male and

female births are equally probable?

Number | 5 boys 4 3 2 1 0 Total

of boys | 0 girls 1 2 3 4 5

and girls

Number 18 56 110 88 40 8 320
of

families

0.5) Explain the following;:
A. The instruments of temperature measurement which depend on liquid

expansion.
B. The instruments of pressure measurement by balancmg the force

produced on a known area against the stress in an elastic medium.

Best wishes of success
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Appendix 11 . S
AREAS
STANDARD LE Y
NORMAL CURVE
from 0 to2,
' z 0 1 2 3 4 s 6 7 8 9
00} 00000 00040 _0O00R0 00120 - 00160 | 00199 00239 00279 : 0039 00359 <
01] 00398 00438 00478 00517 00557 | 0059 00636 00675 00714 0-0754
1021 00793 00832 00871 00910 - 00948 | 00987 01026 01064 G103 0114l
03| enm_ o7 omss 01293 043 01368 01406 01443 01480  0-1517
04 [(01554 | 01591 01628 01664 01700 | 01736 01772 01808 01844  0-1879
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22 | 04861 043864 04868 04871 04875 | 04878 - 04881 04884 04887 04890 x
231 04893 04896 ~ 04898 - 04901 04904 | 04906 ¢ 04909 04911 04913  0-4916 =
24 ] 0418 04920 0422 94925___,_0'4927 04929 0493t T 0493 04936 x
2.5 |- - 04938 : Mul 104945 | 04986 04948 104949 04951 odasEi |- : %
26 | 04983 - 04955 0-4956_ G:gg” 04959 | 04960 g 0-4963 m i
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Wniversity of Technology Final Examination Time: 3 hour
iChemical Eng. Dep. 2" attempt - 2010/2011 Date: 8/9/2011
Third Class Store and Transportation Lecturer Dr. Mohamed M A.

Answer 5 guestions only including question number 1.

Qi1/

There are 2 pipelines with 25 cm and 19 cm diameters respectively, also there is one million
cubic meter of crude oil to be transferred for 27400 m distance.

If the physical properties of the c.o are as follows:

Viscosity = 0.0095 kg/m.s

. Density = 840 kg/m?

While Pressure drop for 25 cm diameter is 8.24%10° Pascal, and for 19 cm diameter is 8.67*10°
Pascal. Pipe length for both is the same = 27400 m. The cost of transferring of c.o per day will

be for 25 cm 50% more than the cost of 19 cm per day.
Which pipeline do you choose? {28 marks)

Qz2/

Based on the following equation:
HG P,

(a)Define each term.
(b) Write it down in another form.
(c) Explain when we use this equation? Write two different applications with drawings.

(18 marks)
Q3/
The following sketch shows part of the gathering system: A Py
C B
® <
D PV

(a) If the flow rates, P, and Pg are known for lines AB and D B.
What are the parameters to be established to optimize the initial cost and pressure losses.
(b)Based on sketch above and (a); write down proper approach to find a grid that is satisfactory.

(18 marks)




Qa/
Start with the following equation:
daw 1Px® (Cx G,

dx D 16 2+x

(a) Find the deflection as function of x in terms of C,,C,,Cs.
{b) Find all constants C,,C,, and G, for fixed edge of plate rigidly clamped, with radius a.
(c) Drive ¢ and W of rigidly clamped circular plate with radius a.

(18 marks)

a5/

(a) Explain each type of the storage losses concisely.
(b) Evaporation of hydrocarbon from tank has many unwelcome consequences. What are
these?
{18 marks)

Q6/

(a) The following drawing shows the performance of 3 pumping stations for pipeline
transporting liquid hydrocarbon in steady state.
Show by dotted line performance of the station if station B is shut down.
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(18 marks)

(b) Derive (with drawing) the meridional stress in terms of P, r> and t only.




Subject : Enviromental Eng.
d - }) Time : 3 hour
dsh/  Lecturer:Dr. Jenan A. Al-Najar

Uﬁiversity of Technology
Chemical Eng. Dept.
Third Class

Final Exam./ 2" attempt
09/06/2011

Note: Answer 4 questions only.

Q1- Define five of the following:
Environment, Chlorofluorocarbons CFCs, Kyoto protocol, Acid rain and its effect,

Spray scrubber, Nutrients. ( 25 Movic )

Q2- Answer t.we of the following:
1. What is the activated sludge system in secondary wastewater treatment?
Explain the system with sketch.
2. What are the classifications of solid wastes?
3. Derive the terminal velocity equation in Stock's region. (25 MaxW)

Q.3- Calculate the 50% cut-off diameter for particles of CaO suspended in an air
stream at 100°C and at atmospheric pressure for a gravitational settling
chamber of 7m long and 1.5m height, when the gas velocity in the collector is
Im/s. The CaO particle density is 3310kg/m® and the air density 1.2kg/m’ and

viscosity 2.17x107kg/m s.

Q.4- A cyclone with an inlet width of 0.25m is to be used to separate particulate
matter of density 1600kg/m’ from air. The inlet air velocity is 16m/s. An
_analysis of the particles yielded the following size distribution: .

~ Particle size, pm 0-10 10-20  20-40  40-80 80-140 140-200
wt %o 15 18 27 25 11 4
The air density is 1.18kg/m’ and viscosity 1.81x10°kg/m s. Using Ne = 5,
estimate the overall separation efficiency. | ( 28 Mar W)

Q5- A town discharges 13000 m*/day of sewage into a nearby stream. The stream is
with depth of 2m and a velocity of 6km/h and has flow of 0.3m’/s. Other

information are:

| Temp. (°C) DO (mg/1) BOD:;s (mg/1)
Stream 19 8.3 10
sewage 25 1.5 — 180

The deoxygenation constant (k;) evaluated at 20 °C is 0.23 day™. The saturation
concentration of dissolved oxygen at average temperature is 9 mg/l. Determine
the critical oxygen deficit, D, and its location, X..

(23 pMoul)
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Final Exam./ 2™ attempt

20/9/2011

niversity of Technology
hemical Eng. Dept.
Third Class

Subject : Reactor Design

?-%\ Time :3hours
; Lecturer: Dr. Mohammad Fadhil

& Dr. Amer Aziz

Note: Answer (4) questions only.

18% D. The reaction rate constant is 0.01 (liters/gmol)zls
necessary to  achieve 75% conversion of the

(15 Marks)

proceeds adiabatically. During the heating up period, 10 mol

.The specific heat and mass of the reaction mixture are

variation of the rate constant with temperature is
Ln k= (-10000/RT +5) [kin (m*/mol)’ /s]

is needed for 95% conversion? (15 Marks)

required. Determine the volume of a CSTR to produce
calculate the heat load (Q ) for the process.

Data
C,=20jg' K M, =M;=200 g mol "
p=0.95g cm™ AHg= -87 kj mol”

k,=0.8 h™' at 163 °C

Follow T

Q1/ The irreversible gas phase reaction 2A+B —C+D isan elementary
reaction. The constant volume reaction is carried out isothermally at 727 C and at
a pressure of 20 atm in a batch reactor. The feed consists of 41% A and 41% B and

. Calculate the time
limiting  reactant.

| Q2) An endothermic liquid-phase reaction 3A ——> 2B+C is carried out in a
. batch reactor .The reaction mixture is heated up till 400 °C and the reaction then

o4 of A is converted. .

From this instant on , what is the time required to reach a conversion of 70 % of A

0.59 keal / kg.K and

950 kg . The volume of the reaction mixture is constant a m3) and the number of
mols of A initially is 10.9 kmol . The heat of reaction being 25000 kcal / kmol .The

(15 Marks)

Q3) The gas-phase reaction A ———» B is conducted at 500 °C and 3 atm in a
tubular flow reactor. The feed contains 30 mole% A and the balance inert material.
Total feed rate is 50 gmol/h. The rate constant is 0.2 min"! . What volume of reactor

Q4) A liquid-phase reaction A — »Bis to be conducted in a CSTR at steady-
state at 163 °C. The temperature of the feed is at 20 °C, and 90% conversion of A is

130 kg B h'l, and

(15 Marks)




Q5) The liquid-phase irreversible reaction A <> 2B is to be carried out into a two

equal-sized CSTRs connected in series. The two reactors will be necessary to operate
at different temperatures. The reaction rates in each reactor will be the same. The
volumetric feed rates and the initial concentrations of A are 28 liter/ sec and 1
gmol/liter respectively. The second reactor operates at 120 °C where the reaction rate
constant is 1.5%10” lit/mol.s. The equilibrium constant of the reaction is 1. Find the
volume of the reactors to achieve a final conversion of 50%. The activation energy for

the reaction is 70 kJ/mol. Find also the temperature of the first reactor.
(15 Marks)

e 8 s s o ok ok o ok sk o o 3k 3k sk sk ke sk ok ok ok ok o ke ke o o ke ok sk o o o s e e e e ke ot sk o e sk ok sk sk ok sk ok ok e ok

Rg = 0.082 atm.lit/mol.K = 1.987 cal/mol. K=8.314 J/mol.K

GOOD LUCK




Subject: Applied
) N Mathematical In
; Chemical Eng.

University of Technology

Chemical Eng. Dept.

rd

3" Class Time: 3 hour

Note: Answer only 4 questions

Q.1 Find the series solution for the following differential equation:

-0 13- 9y=0
— x —_— —— -
x “dx? X ax "7

(15 Marks)
(15 Marks)

Q2
A. Find the Laplace transformation for the following periodic function: {7 Marks)

_ sint OIS t<m
F@ ={ 0 T<t<2m

B. Invert the following: (8 Marks)

1

1 (s2+a?)(s?%)
-5

se
2. (s241)

Q3. Solve the differential equation by Laplace Transformation: (15 Marks)

d? dy

ey, %9 = dt... — (0 —
T +3 I + 2y = et---,wherey(0) =land y(0) =0




Q4. The function u(x, y) satisfies the equation:

3’y 9%y 0
ax2 T dy?

In the region 0 <x <1, 0 <y < o and is zero on the other boundaries
exceptfory = 0,0 < x <l where it takes a constant value Uo.

Show that:

ulx,y) = %Za’;dd ) ;Ile““”yﬂ(sinn—zw-) (15 Marks)

Q5. Suppose fluid of semi-infinite depth initially with a constant concentration of
Cao through the whole depth. Let the free surface concentration is suddenly
changed to C, and maintained at that value. Show the concentration profile
in the fluid as function of time and distance from the free surface?

- 5 Niarks)

Prof. Assist. N. W. Kasser

Good Luck




nd ‘ Subject: Mass Transfer
Final Exam./ 2™ attempt Time: 3 hours

f’ff‘ .
2010/2011 \ i‘f), / Lecturer: Dr.Orooba .N

niversity of Technology
hemical Eng. Dep.
Third - Class

Answer one of the following :- |
A- Starting from the following equation :- Ny =- Cy (Dap + ,E" ) dxa/dZ+ xs(Na + Ng)

Find the following :-

ke and convert it to ky , ke’ , ky'

kx’ and convertitto kx and kp .
B- Solute A is being diffused from a gas mixture in a wetted wall column , with liquid
flowing as a film down ward a long the wall .At a certain point in the column the bulk gas
concentration was 0.38 (mol.fraction ), and the bulk liquid concentration was 0.1

(mol.fraction). The column is operating at 25°C and 1 atm .Equilibrium data as follows :-

XA 0 005 0.1 0.15 0.2 0.25 0.3 0.35
ya 0 0022 0052 0087 0131 0.187 0265 0.38
The solute (A) is diffusing through stagnant (B) and then through a non diffusing liquid
.Given that ky'=1.46*10"° kmol/m’s kx'=1.96*10" kmol/m’.s , calculate :-
1-Interface compositions. :

2-Molar flux .

Solute (A) being is absorbed from a mixture with an insoluble gas in a falling film of
water at 30° C and 1.45 bar . The gas phase mass transfer coefficient is to be ke’ = 90.3
kmol/h.m? kmol/m’>. It is known that 13.65 of the total mass transfer resistance lies in the gas-
phase .

Ty pole fraction “cone”of the bulk gas 15 0:065 and the initérfacial conc . of the soluteinthie

liguid is to be 0.00201. The equilibrium solubility of the gas in water is

P=3318x 104 x* P=partial pressure in mmHg.
Calculate :-
1- Absorption flux of the gas in term of Ay.
2- Buik liquid concentration .
3- Overall liquid phase mass transfer coefficient .

4- Overall and individual gas phase driving force .

A soluble gas is to be absorbed from air in water in a packed tower , the equilibrium
relationship may be represented by y=m.x ,where y & x are the mole fraction of the soluble
component in the gas and liquid respectively . The molal flow rates of the streams G & L, and
the entering solvent contains non of the soluble components .Show that :-

NTU)oc = (A/1-A) Ln { (1-(1/A).5)/(1-f)}
Where A is the absorption factor = (yn—yr)/ys
A continuous distillation column is designed to separate a mixture containing 14% of
(A) and 86% of (B) at 290K into over head product of 95% (A) and a waste of 97% of (B).
Assume plate eff . of 70 % and liquid returned to column 3.16 per kmol of distillate.
Determine amounts of D, W, Ry, Nmin  and Ny . given that Boiling point of feed =336 K.
i for both A and B = 25900 kJ/ kmol .
Cpfeed =1.7kJ /kg K Liquid in feed = 1.0
M.wt (A) =76 wMwt (B) =142
x 0 003 006 0.11 0.14 026 0.33 0.53 0.55 0.86 1.0
y 0 009 016 027 033 050 0.63 0.75 0.83 0.93 1.0

Derive , sketch and explain the effect of feed conditions on the amount of vapour and
liquid in both distillation sections ( rectifying and stripping) .

GOOD LuckK







Subject : Heat Transfer
Time : 3 hour
Lecturer: Dr. Jamal Manee

“ [University of Technology
IChemical Eng. Dept.
Third Class o

Final Exam./2" attempt
13/9/2011

| Answer four Questions Only
| Q1:A) What are the main variables affecting the process of pool boiling?
(5 Marks) '
B) Starting from general conduction equation, Derive an expression for temperature
distribution in a cylindrical of radius R with uniform heat generating q° and constant

surface temperature T, 2.

(20 Marks)
Q2:A) A double-pipe (shell-and-tube) heat exchanger is constructed of a stainless steel (k =
15.1 W/m.K) inner tube of inner diameter 1.5 cm and outer diameter 1.9 cm and an outer shell
of inner diameter 3.2 cm. The convection heat transfer coefficient is given to be h; = 800
W/m2.k on the inner surface of the tube and h, = 1200 W/m2K on the outer surface. For a
fouling factor of R = 0.0004 m>.k/W on the tube side and R =0.0001 m>.k/W on the shell side ,
determine (a) the thermal resistance of the heat exchanger per unit length and (b) the overall
heat transfer coefficients, U; , U, based on the inner and outer surface areas of the tube,

respectively.

(18 Marks)
B)The arrangement of the tubes in the heat exchanger is very important, list these
arrangement and the difference between them?
“Niwe (7 Marks)
03:A) Discuss the meaning of thernrat constant t7
(7 Marks)
B)A - sphere of diameter (D), which is at a uniform temperature of ( T; ), is
suddenly removed from a furnace and suspended in a large room of air at uniform

+-= =~ takem by the sphere to cool to some temperatare (T)?
k=200 W/m.k, Cp =0.9 k¥kgk, D= 50mm, T; =800 k, 1., =300 k, T =400 k, h =10
Wim?.k, p =3000 kg/m°. (18 Marks)

Q4: The diagram shows a conical section fabricated from pyroceram. It is of circular cross
section with the diameter D=ax. Where (a=0.25), the small end is at(x;=50mm) and large end
at(x;=250 mm) the end temperatures areT;=400 k and T.=600 k while the lateral surface is
well insulated. Take the thermal conductivity of pyroceram at 500 k =3.46 W/m.k.

a) Derive an expression for the temperature distribution T(x) in symbolic form,

assuming one — dimensional conditions.
b) Calculate the heat rat qx through the cone.
5 ﬁfe

(25 Marks)

Qs:

A) Derive an expression for the thickness of the hydrodynamic boundary layer on a flat
plate for a laminar flow of a Newtonian incompressible fluid starting from Van-Karman

momentum equation. (18 Marks)
B) What are the types of reflection phenomena may be observed when a thermal radiation
strikes a surface? (7 Marks)

Good Luck

i temperature of ( T, ). Neglecting heat transfer by radiation, determine the time







University of Technology
Chemical Eng. Dept.
Third Class

Subject: Equipment Design
Time  : 3hour
Lecturer: Dr. Rivadh and Zainab

Final Exam. / 2™ attempt
19/9/2011

Note: Answer four questions only.
Ql:-
Three liquid surge drums constructed from carbon steel and holding heavy naphtha.
*The 1" drum diameter is (1 m) with operating pressure (2 bar), located as a reflex drum in
distillation column.
*The 2™ drum diameter is (2 m) and the operating pressure is (15 bar) located between two
distillation column.
*The 3 drum diameter is (2.5 m) and the operating pressure is (60 bar) located as a feeding reactor
Then, calculate:

1- The design and test pressures of each drum.

2- Thickness of material of construction for each drum, =950 kg/cm2 for carbon steel.

3- Make equipment summary (Date sheet) for the drums,

(25 mark)

Q2:-
A- Define with details the utility diagram, and what it is importance for the plant design.

B - Calculate the cost of polyethylene plant of new capacity of 20000 ton/year if you know that the
previous capacity was 9500 ton/year with 10 million § cost,

(25 mark)
Q3:-

Design a horizontal liquid-liquid separator for a (Hydrocarbon / Water) mixture having a flow rate
of (24000 kg/hr ) containing 83% by weight Toluene and balance is water at 45°C and (3 bar ) and
having the following properties:

Hydrocarbon density = 841 kg/m*> and Viscosity p = 0.56 centipoise
Water density =987 kg/m’> and Viscosity pp= 0.69 centipoise
Take liquid-liquid separation constant ks = 0.052 and take (Ap/A) =0.2

(25 mark)
Q4:-
A- Explain with detail the term Data Sheet, and then make data sheet for the following:

1) Shell and tube heat exchanger.  2) Spherical storage tank. 3) Centrifugal Pump.

B- Explain with details the operation mechanism of vapour-liquid-separation.

(25 mark)
Q5:-
A- What are the main principle requirements that determine the selection of site for a chemical
plant?
B- Explain the general steps in designing of bubble cap trays.
(25 mark)

GOOD LUCK
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Time: 3 hour
Date: #8201
Lecturer: Nagham A, A

Final Examination
2™ attempt - 2010/2011
Biochem. Eng,

University of Techunology
Chemical Eng, Dep.

-Third Class Unit Opr.

Note :Answer four guestions only

Q.1 A series of batch runs with a constant enzyme concentration the following
initial rate data were obtained as a function of initial substrate

concentration .
Substrate concentration (mmole/L): 1 2 3 5 7

Initial reaction rate (mmol/min) : 0.2 022 03 045 041

Evaluate the Michaelis-Menten Kinetic parameters by employing the
langmuir polt And Lineweaver-Burk plot. Start from Michaelis-Menten
equation. (15marks)

Q.2 A) A carbohydrate (S) decomposes in the presence of an enzyme (E). The
Michaelis-Menten kinetic parameters were found to be as follows
(K= 200 molV/m®) & (Vimax=100 mo¥/m’.min)
The reaction was carried in a CSTR with various flow rates .If the inlet
substrate concentration is (300 mol/m®) and the flow rate is (100 cm’/min).
What is the steady _state substrate concentration of the outlet? The

reactor volume is (300 cm”) . (10marks)

B) What are the modes of bioreactors ? list and explain in details.

(Smarks)
Q.3 A) Define the following terms:-
1- Biochemical engineering 2- Cultivation
3- Inoculation 4- Enzyme (Smarks)

B) Derive the relationship show how the concentration changes with respect
to time in Ideal Batch Fermenter. (10marks)

Q.4 A) Derive the rate equation by Briggs Haldane assumption for a single
substrate reaction. (10marks)

B) Classify fermenters depending upon the nature of the microorganism
growth, list and explain (5marks)

Q.5 Explain with details Penicillin Production . (1Smarks)







Time: -3- hours
Date: 12 /69 /2011 ‘
Lecturer;Dr.Nidhal Alazzawi

{,%: Final Examination FT
[ 2™ Attempt - 2010/2011 i
OPTIMIZATION St

Jaadzil

questions. Each question (15 mar)lgébé)“ plis Llayl £ giaa

Q1) A manufacturer makes a range of three types of cars A, B and C in two
factories; an engine plant E and a body factory F. The net profit on car A is
$1100, on car B is $1200 and on car C is $1450. There are 10120 labor units ( a
labor unit is one/ man hour) available in E and 11000 labor unit in F each
month. The number of labor units needed for each car is given below. Formulate
and solve this optimization problem to maximize the profit using simplex
method with constraints.

University of Technology
Chemical Eng. Dep.
FOURTH Class ny

Note: Answer only

Car Type Labor Unit

; Engine Plant E Body Factory F
A 8 8
B 8 9
C 9 11

Q2) You are the manufacturer of PCl; which you sell in barrels at a rate of P

barrels/day. The cost per barrel produced is
C =50+ 0.1P + 9000/P

The selling price per barrel is $300, determine:

o _1- The production level giving minimum cost per barrel.

2- The production level which maximize the profit per day.

3- The production level at Break-even point.

4- Why are the answers in 1 and 2 different?

Dollars

Q3) A: Find the optimum of the following function using DSC method;
y=(x—100)2 startingatx,=0 and §S=3

B: Solve the following functions analytically;
- y=10(2x*-1)-2(2x'-1)*-3
2- y = 2X12 + 2X22 + 3X33 + 2X1X2 + 2X2X3 + Xy - 3X2 - 5X3

Q4) Solve the following function using Fibonacci method ( n=8).
Y=X*-6X+3 for -1<X<5

Q5) Using graphical method, maximize the profit function

P=x+y
Subjected to 2x+y<14 , -x+2y<8 , 2x-y<10,x+y=2
If 2x+y<14 ischangedto x<7 doseP increase?

GOOD LUCK
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