Ministry of higher education Autumn Term Exam January 2618
Higher Institute for Eng. and Tech. ENG 402 Project Management
in New Damietta Time allowed: 3 hours

Answer the following problems

Question 1: (20 marks)

For the network shown in Figure and the information given below, develon
complete PERT analysis as below, the contract calls for project completion within
30 weeks, with penalties imposed for late delivery.

1 a) the activity’s expected time (t,), Aclivity  t, weeks tin ty

v~ b) Tr, T and slack time for each event A 4 5 )

- €) The critical path B 4 O 3

- d) the activity’s variance (62)gigea C 3 5 7

L-¢) the aclivity’s standard deviation (o), D 1 3 11

v f) the project expected completion E 2 5 14 1
time F & Il 20 |

- £) the non-critical paths which also G g 12 16
must have a watch over? H 4 4 10

v h) Is there any penalty for the aircraft I ) 4 6

company?
. 1) Which activities can be delayed beyond the data of the ‘e without de]
the project completion time? And by how many weeks
L J) What will happen if the expected time of activity G increases by 2 weeks
k) What will happen if the expected time of activity I increases by 3 weeks
1) calculate the probability of completing the project in 29 days
v m) find out in how many days the project can be completed with a probability of
95% | .
Question 2: (15 marks)
o~ a. Table given shows the activity list of a project. Draw the network (5 marks)

Activity AIB|(C|D|LE FIGIH|I |J K
Predecessors |- |A|- |C A,D |[A|-|D|D|B,E G, H,1,J

aying




L~ b. project consists of five activities. The network of activities and the duration of
these activities are given in figure and table below. The maximum available
manpower is only 10 per day. Schedule the activities in such a way that the
manpower requirement does not exceed the limit and the project duration.

(10 marks)

(’SK ity durati Manpower
/ Activity duration required/day

\\ 1-2 2 4

4 days ] _3 5 5

4 days _

\. 2-3 4 5

) AN 3-4 4 7

2-4 3 3

~

2 days_—"
(y—"

Question 3: (25 marks)
Cost and schedule data for a small project are given below. Assume the indirect
cost of 200 LE/day,

Activity Prede- Cost (LE) Duration (days)
: Cessors Crash | Normal Crash Normal

A - 3900 3600 3 4
B A 6500 5500 | 3
€ B 6800 6400 7 9
D B 4900 4700 18 19
E B 2200 | 2050 9 10
F C 1700 1200 6 8
G F 7200 7200 5 5
H E 10000 9850 10 11
I | DGH | 4775 | 4500 I >

—a. Develop the time-cost curve for the project and determine the minimum
contract duration (18 marks)

Based on the normal cost, prepare a schedule of funds requirement during the
course of project implementation based on both Early Finish and Late Finish
schedule of activities (7 marks)

b,




Table of Standard Normal Distribution Probabilities (0 < z < b); (MATH 2441/99)
b 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.00§ 0.0000| 0.0040| 0.0080| 0.0120] 0.0160] 0.0199] 0.0239] 0.0279] 0.0319 0.0359
0.10§ 0.0398| 0.0438| 0.0478| 0.0517| 0.0557| 0.0596| 0.0836] 0.0675| 0.0714| 0.0753
0.20} 0.0793| 0.0832| 0.0871| 0.0910| 0.0948| 0.0987| 0.1026] 0.1064] 0.1103| 0.1141
0.30) 0.1179]| 0.1217| 0.1255| 0.1293| 0.1331| 0.1368| 0.1406| 0.1443| 0.1480| 0.1517
0400 0.1554| 0.1591| 0.1628| 0.1664| 0.1700| 0.1738| 0.1772| 0.1808| 0.1844| 0.1879
0.50f 0.1915| 0.1950| 0.1985| 0.2019| 0.2054| 0.2088| 0.2123] 0.2157| 02190| 0.2224
0.600 0.2257| 0.2291| 0.2324| 0.2357| 0.2389| 0.2422| 0.2454| 0.2486| 0.2517| 0.2549
0.700 0.2580| 0.2611| 0.2642| 0.2673| 0.2704| 0.2734| 0.2764| 0.2794] 0.2823| 0.2852
0.80) 0.2881| 0.2910| 0.2939| 0.2967| 0.2995| 0.3023| 0.3051| 0.3078| 0.3106] 0.3133
0.90) 0.3159| 0.3186| 0.3212| 0.3238| 0.3264] 0.3289] 03315 0.3340] 0.3365 0.3359
1.000 0.3413| 0.3438| 0.3461| 0.3485| 0.3508 0.3531| 0.3554| 0.3577| 0.3599| 0.3%21
110} 0.3643| 0.3665| 0.3686] 0.3708| 0.3729] 0.3749] 0.3770| 0.3790| 0.3810 0.3330
1.20) 0.3849| 0.3869| 0.3888| 0.3907| 0.3925| 0.3944| 0.3962 . N.3980| 0.3997| 0.4015
1.30) 0.4032| 0.4049| 0.4066| 0.4082| 0.4099] 0.4115| 0.4131 w4147| 0.4162) 04177
[ 1.40)  0.4192| 0.4207| 0.4222| 0.4236| 0.4251| 0.4265] 04279| 0.4292| 0.4306 0.4319
1.50) 0.4332| 0.4345| 0.4357| 0.4370 0.4382| 0.4394] 0.4406] 0.4418| 0.4429| 0.4441
1.60) 0.4452| 0.4463| 0.4474| 0.4484| 0.4495| 0.4505| 0.4515| 0.4525| 0.4535 _0.4545
1.70) 0.4554] 0.4564| 0.4573| 0.4582| 0.4591| 0.4599| 0.4608| 9.4616] 0.4625| 0.4633
1.80) 0.4641| 0.4649| 0.4656| 0.4664| 0.4671] 0.4678] 0.4686| 0.4693] 0.4699 0.4776
1.90) 04713| 0.4719| 0.4726| 0.4732| 0.4738| 0.4744| 0.4750| 0.4756| 0.4761] 0.47:7
2.00) 0.4772| 0.4778| 0.4783| 0.4788| 0.4793| 0.4798| 0.4803| 0.4808| 0.4812 0.4817
2.10) 0.4821| 0.4826| 0.4830| 0.4834| 0.4838| 0.4842| 04846| 0.4850| 0.4854 0.48:7
2.20) 0.4861| 0.4864| 0.4868| 0.4871| 0.4875| 04878 0.4881| 0.4884| 0.4887| 0.4¢ 40
2.30] 0.4893| 0.4896| 0.4898| 0.4901| 0.4904| 0.4906| 0.4909| 0.4911| 0.4913| 0.49°6
2400 0.4918| 0.4920| 0.4922| 0.4925| 0.4927| 04929 04931 0.4932| 0.4934| 0.4%35
2.50) 0.4938| 0.4940| - 0.4941| 0.4943| 0.4945| 04946 0.4948| 0.4949| 04951 0.4¢ 32
2.60) 0.4953| 0.4955| 0.4956| 0.4957| 0.4959| 0.4960| 0.4961| 04962| 04963 0.4964
| 2.708 0.4965| 0.4966| 0.4967| 0.4968| 0.4569| 04870| 0.4971| 0.4972 0.4573] 0.49 4
2.80) 0.4974| 0.4975| 0.4976| 0.4977| 0.4977| 04978| 0.4979]| 0.4979 0.4980| 0.4981
2.90] 04981| 0.4982| 0.4982| 0.4983| 0.4984| 0.4984| 0.4985| 0.4985| 04986 0.4956
.00 0.4987| 0.4987| 0.4987| 0.4988| 0.4988] 0.4989| 0.4989] 0.4989] 0.4990| . 0 4990
3.10) 0.4990| 0.4991| 0.4991| 0.4991| 0.4992| 0.4992| 0.4992| 0.4992 0.4993| 0.4993
3.20§ 0.4993| 0.4993| 0.4994| 0.4994| 0.4994| 04994 0.4994| 0.4995| 04995 0.4995
3.30§ 0.4995] 0.4995| 0.4995| 0.4996| 0.4996| 0.4996| 0.4996| 0.4996| 04996 0.4997
3.40§ 0.49966| 0.49968] 0.49969| 0.49970| 0.49971| 0.49972| 0.49973| 0.49974| 049975 0.49976
3.50] 0.49977) 0.49978| 0.49978| 0.49979| 0.49980| 0.49981| 0.49981| 0.49982| 049983 0.49983
3.60§ 0.49984| 0.49985| 0.49985| 0.49986| 0.49986| 0.49987| 0.49987| 0 49988 0.49988| 0.49989
3.704 0.49989| 0.49990| 0.49990| 0.49990| 0.49991| 0.49991| 0.49992| C.49992| 049992 0.49992
3.808 0.49993| 0.49993| 0.49993| 0.49994| 0.49994| 0.49994| 0.49994| 049995 049995 0.49995
3.90) 0.49995| 0.49995| 0.49996| 0.49996| 0.49996| 0.49996| 0.49996| 049996| 0.49997 0.49937
4.00} 0.49997| 0.49997/| 0.49997| 0.49997| 0.49997| 0.49997| 0.49998| 0.49998| 049995 0.49%: 3
4.100 0.49998] 0.49998| 0.49998| 0.49998| 0.49998| 0.49998( 0.49998] 0.49998| 040999 0.49009




Model Answer— Prolect Management..

Final Exam- Jan.2018

Q uestion |2

For the network skown in Fig. and the information 9iven below , develop Complele
PERT analysis as below, the Gnlract alis for project Completion within 3e weeks,

with penalties imposec! for late delivery.

TL=24

a:The activin‘d’s expected time (tey -
d: The activi ’}J ’s  Vayiance (o-?).

e: The achivity’s stanclard deviation (o-).

nct. | to |t | tp | teslettbnste [ 2 (feto? | o
HA M Y i ) 5 °-{| 033
B |uj|6 |8 6 o-ys 0.6}
c 3 5 s 5 0-45 0.67%
D |3 N 4 2.49 L é1
E 2 13 |\ § 4 9
F 8 | I |2 12 4 9
G | 8|12 |16 12 137 .37
H y [ b |10 | I
I |2]|u]é H 0.5 067
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JrWhat wilt happen if the expectec K+ what will happen P the expected

time of ach. G incyeases btl 2 weelks” time of acl.F increases bd 3 weeks )

Te=30
TL=30

TE=0 TE:S -‘_E: 10 TJe= 16

Ti=¢ ) T =26 Mg 7 Tu=2s
—The PYOJeCIt Completion time will increase | _The project ampletion time will incyease
by 2 weeks to become 3Fo weeks. by | week to become 29 weeks.

_ The cnhcal paths coill change to -
[A—c—efo1] , [B=D~F—I]-

—The two activities F,T will ¢hange Prom
nen critical o cvtical.

~The two achivities E,& wil) change

I From cxibical to non enhical .
L: Calculate the pmbobi\it\! of Camp'.ﬁ.ﬁ'ﬂ{[ the prgect in 29 weeks.

=29 weeks » le=28 weeks , oo (for cpy=3

- Z - E—‘re = Q‘q_zg = O 333 .
o~ -
Table value = o.1293 + 01331 = 0:1243) x(0.333-0-33)

(0-34-0-33)

= O- |30L(L|

o Probabuhfél: 0.5+ 0-1304y =0.8304Y = 63. 04 o,

m: Find oul in how many week's the Proq,ecf can be @mp lded  with aprobalollt\j
ol Qs .

_Table value= 0.95-0.5 = 0-Ys = Z=z= .64+ (165-1-64) * (-45 - 0-41495)
(0-‘1505-o.qqc|5)

=1.84S

- -1 [ 1.6q5:l:5.§2_3. =15 = 33 weeKs.

O~
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Question 2.

M—‘:%

A:Table given shows the activty List of a pn_)Jec‘I . Dvaw the network.

Act.| Al e|c|ol e |Flelu]1]3 K
Cre. - Al -]C A,D| A | - DI D B,E G)H)I;]

b: Project consisks of Five activities . Te network of aclivities and the duration
of these activities are given in Fig. and table beloew.ho may. available manpower
1S only 10 per day - Schedule the activities in such away that the manpower

rec}w'nemenf does not exceec! the limit and the project oluratiom.
Te=4

Path Duralio

| —=3—=Y 5+4 =q

|—=2 —»3—=4 | 2+4+4 =10

l—()?-—b'q 2+3 =5

5§ § 5 5 5

Lalu, =4
qn2>5 5 5§j”+’+

31303 | |
il |
&l 2|3 fuls|é|F|8|ajo]| 12345 &]2(g|lalig
e lala 3|33 |53 |3 (3|F| ¢|q ajwejw o &lo|io]3]3
A f
|o_1E._-__. AL L L) M ol _ | _ L |Max
%
S
gLZze

227 IR s aa
/ A N |- + / P LA
oo 0007

(Resouwrte Allocation)  time (Resourcz Leveling) time |




Question 3

Cost anel schedule data Ror asmall Project are given below. Assume the
indirect st of 200 LEId ay.

pct. Jpve | oo | Mo | Goor [Nomaet [Tme o] crash st 9y
A - 3900 | 3400 3 L | 3o0
G A &Soo | 5500 | 3 2 500
C B 800 | 6L00 gt q 2 %200
D B 100 | Yoo 18 19 | Qoo
E B3 2200 |2050 q Te) [ 150
F (& 1700 | 1200 8 2 150
G ¢ F200 | Foo 5 5 fo 0
H = locoe | 98So 10 |\ 1 150
] D,G,H| 413s | Usoo I A | 235

a: Develop the time_@st curve for the prq‘ecf and dateymine the min. enfract

duration .

Path Duraliony Type
A—RB—+C—=f>-G—]| 4+3+9+8+5+2=31 | Crakal
A—-=R—>=D—1 u+3+19+2 =28 | non
A-B ——E-=H—=1 +3+1041+2 =30 Sub_cntical
_ stage on€ .
_ No crashing . PD. =31 days
_ Project duration =31 days. T.C. = 6200LE,

_Total st = crash &L 4 Crashy\ 4 direct @st 4 indivect st

= 04+0 +0 4+ (200)(¢31) = 4200 LE.




— Stage two .

— Crashing act. ¢ by | day.

— Project duration = 30 days.

— Total st = o, (13(200) + 0 + (200)(30) = 6200 LE.

— Stage three .
- C:fashins act. 1 b3 | da:j.
= PYOJQCt durailb'n =29 c]aﬂs-

— Total st = (1)(200) + (1)(235) + 0 + (200) (29) = 6235 LE.

— Stage Fouwr:

— Crashing acl. A by | day.

_ Project duratiom = 28 days.

—Total st = (1)(200)+(1)(235) + (19(390) + 0 + (200) (28) = 6335 LE.

_ stage Five:

— crashing acl. C and act. E by | day.
— Proyect duralion =23 days.

—Total @st = (1) (200) 4

PD. =30days

TC = 6200 LE

Po.= 29 dqjs

TC =4235 LE

PD =22 c|a35

T.c= 633sSLE

PD.-:Z"]- da:js

T.Cc =6S25LE

- L )(235) + (1) (300) + (1)(350) +0 + (200)(23) = 6252 LE.




= Stc\ge S\X .
_ Crashin3 act. F and act. H by 1 day.

— Project duration =24 days.
—Total st = (1 (200)+ (1)(23S)+ () (300) + (N(350) 4 (D(4ao) + 04 (200)(28) = 6325 LE

— Stage seven.

— Crashing act. @ by 2 days.

— Project  durolion =2y days. S _
—Total St =1)(200) 4 (N (25) + (1N(300) + (1N(350) 4 (1) (Y00)+ (2)(500) 4 O + (200) (24)=F325 LE.

Total CaSt

FYoo
F300

F200
Fioo
Fooo
6900
6800

6%00

6600

6800

Yoo
6300
6200

Sloo -

Sooo

PO.=24days

TC =6%2sLE

P-D~ =24 Clﬂ:js

T.C=3325 Lt

2325 LE.

|
|
|

,(‘Wme_ Casf') Curve

_4__1 ' 8200 LE.

» Lime-(days)—-|——

e 29 22 23 24 25




Tg=16

Te-24

T-16

Te=24

b: Based on e normal Cost , Pyepare a schedule of Punds YECfujremtlvd' chm'ﬂS
The course of Pyoject '\mPLemento'&bfn based onn both Ea",’\‘j Finish ana Late
Finish schedule of activities.

Te=o , TE-3
Ti=o ~® T3
Act. | Tg | Funds veq- |Comulativg| - fAct. | TL [Funds Req- | Comulative| .
: . _funds e — Funds
A Y 3400 3600 A |4 3400 5600
B F 5500 Q100 g | F 5500 qloo
c | 16 Yoo IS5 00 C |16 SL00 15500
E 3 20So 1}:SsS o E 13 2050 IFsso
F | 2y 1200 13S0 F |24 200 (8}So
G | 29 oo 2594s0o G | 29 200 25950
D | 29 YJoo 30650 D |29 Yoo 30650
H | 29 Q8so Y0500 H |29 agso YoSoo
I |3 LSoo Ysooo I | 3 LSoo 45000
Y
z
544
::
g4
Y Saco Ysooo
Yoooo YoSpo
25000 L
300004 EaYL\‘), time
250004
20000} | 1550
N =) \8Iso
(Seco E-
loooot 100 red E’e time
Sooot
3400

| 23 4 656384 100 1213191515171819 202122 23 24 25 28 27 28 25 3031

(days)




