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Alexandria University Final Exam (Jan 2017)

Agriculture engincering Theory of Structures
Department Time Allowed: 2 hours
Question (1)

Draw the S.F.D and B.M.D for the following beam.
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Question (2)
Draw N.F.D, S.E.D, and B.M.D for {he shown frame. (The reactions are given)
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Question (3)
Calculate the forces in the marked truss members (a, b, ¢, d, &, )
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(. ) PRENT A. B

) GOTO 20.5
() DATA Ahmed, 30
( ) Y=A+BS%

() I=T+1

()  IF(A>B)TIEN STEP
() 8V=X+DELTA
() W=300L

() FORI=1TO 101 STOP2

()  Y=100-C/D

( ) e =EXP(C)-D

() IF(X=#Y)TIEN 120
G

{ ) +———=C/ABC(D+E)

ID+E|

() AREA = BI x R**2

( ) a2-2B3 =A%2-2%B"3

V +10
() W-——
N
/E + F
() Y- "~ =SQR(E+F)/A+B
a+b

()] READA A&B&C

=W - (V +10/N)
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Academic Year: 2016/2017 Semester: first

Department: Level : One - o
Subject name & code: Math 5101 f’:a)”fg,\?t}f;b

FExam Date: Monday 16 January 2017- 4
ALEXANDRIA

xam ration: Two s E -
Exam Duratio wo hours Exam ( 1 1) A Ees Ty}
Total Exam Marks: 180 Degree CACULTY OF AGRICULTURE

[Examiner's Committee: 1- Prof. Dr. Soliman_ Nassif 2- Prof. Dr. Khiery Ismail |
S

Solve the following question. Calculator is allowsbie,

First Part : Linear Algebra and Geometry (90 Degree)

1-50lve the following system using the rule of x = Alb:

x; +3x; tX = 4
2y +2x TX & 5 |
Ex: +312 + t'_; = 3

2_Find the determinant of the following matrix:

2 1 3 1
i 0 01
0 210
0L B B

3- Use Cramer's rule for colving the following linear svstem.
2%y +1x2 +3xy = 0
4x, +5%2 +1x; =8
-2.1'-1 "'53‘.'1 +4‘x3 =32

4-Sketch the ellipse 1x3+ y'=3 and locate the foci and vertices.

5- Show that x+2x-6y-17=01s an equation of & parabola. Sketch the parabola and determine 118

focus, and axis.
6- Find an equation of the ellipse whose foci are (2, -1) and (2, 7) and whose major axis length 12.
Sketch the ellipse.

e ——

m questions in the back of the paper uestions

LN b g wAls 2 (sl ) Sy il




Second Part Differentiation and Integration : (90 Degree)

A- Find the limit of the following function

. x*+4x-21 NEFZ=2
1-—lim— e
=3 X*—-9x Al x-—2

_ x*—16 . sin5x
3- ]lma—' 4 — lim
> x*—8 -0 x

B- Find the derivative of the following function

1) y = (x* 4+ 5x + 3)(3x% + 8x — 5) 2) g B
1P * * Y= 2x+2
3)y=sin(z) and z =5x+ 10 4) siny+cosx=1
5) ¥ = tan?(5x + x*)? 6)y = cosec” (x+1)

C- Find the second order partial derivative of the following functions

2 g2
1)Zz;—+? 2) Z=xcosy + ycosx

D- An object move on a horizontal plane with initial velocity of 8 m/s, the
object velocity decrease by friction at a rate of 2 m/s. Determine the total

distance to stop?

E- Find the integrals of the following function

1)f¢1+xzxdx 2)[3“'“3“(:0517111

3) ftanzx dx 4) fsin 5x cos 3x dx
dx dx
o [t o
V16 — x2 2x2-5x—-3

Good Luck
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INPUT
XL=1
XR =2
ERROR =(.2
. -+
h 4
XM=XL+XR/2
F(XM) =9 (XM)' -4 (XM)’ + 5 XM - 21 . o
'Y F(XR) =0 (XR)y -4 (XRF~5XR-21 rXT. =Xmy
No
,r/_“—ﬁ
D=(XR-XM)/2
IF
ERROR ==D

Yes

v

Root = (XM + XR)/2

v
Print
Root
STOP
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Labell.Caption = T1.Text — T2.Text

If val(t2)=0 then

L1.Caption =T1.Text / T2.Text
Else

L1.Caption = impossible operation
End IF

lab cile b lUall aud Jaiad 3 € - ¥

a.OpenFile "D:/Lab.rtf"
lab.SaveFile.name.Caption
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Rectifier
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D. p-type 3 n-type o= 4 i da g Y ledie
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D. high resistance
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A. saturation and cutoff &='s plill Al
B. the operating point Jua il Adais
(. the power curve 3 gasll e
D. the amplification factor sSill Jalas
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emitter voltage
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0.001
0.004
100
1000
- Al ol el sl 97
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le+ I
lg + I
lg— I
______ J ki s 3l gl mjudﬁmmwaml 13l i-18
Provide voltage gainagall o
Provide phase inversion as 5l Jj satl
Povide a high-freq uency path to improve the frequency response e 28 e geaall
Buffer the voltage amplifiers from the low-resistance load and provide impedance
matching for maximum power transfer iaie o' agall il il
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ot the load line
nowhere
up
down

=== A5 Sl e 200 sa g JFET S il 5 420

Junction Field Effect Transistors (JEET) contain how many diodes?

\=ig¥i==Rs2

SR == =

L

s Ja Y1 e sae 223 MOSFET <lipu gali BECRCUSTI B B

MOSFET has how many terminals?

2or3

Lid = L2

ord
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The silicon-controfled switch (SCS) is similar in construclion to the

L

B
C.
D

oo ® >

triac.

diac.

SCR.

4-layer diode.
breaking voltage oe Ul 20 Leiie it sy ey Al Cea gt () 0 S 5124
can conduet current in either direction and is turned on when a breakover voltage is exceedad,

SCR
dlac

triac
eslaall a5 2322-25

|dentify the diac symbot.

R Sl

o 6 ® >

8 i gn A, 1 gl B g 1 CLanid el 26
an oscliiator
an ac motor conirol

a programmable oscillator

an amplifier
il g e il 4y © Sen-27



The is like 2 diac with a gate terminal.

triac
SCR
sCs
none of the above

O 0o @ »

faie 3y Sl A aladids SCR sl a ol Slen Ml oS08
The 5CR can be triggered on a pulse at the ———
A, Gate
B Anode
C. Cathode
D.  Non of the above
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Academic Year 2016/2017- o1 Semester

Agricultural and Biosystams Eng. f;’{f{ﬂ S ol =
Principals of Agr. Eng. Agr. Eng. -evs¢ WGt |
Time allowed: 2 hours AH;{CF:;%}RFM g

Exam date: June 8" 2017 il
et . e (S
__Ex_arrinﬂnﬁeip_mu}ﬂa_mESEELmeﬁr, El-Said EI- Ash , Do Ahmed Abd_e_l-;_&_la_

Question # 1 Farm power (45 marks)

I~ What are the types of Farm tractors?

2- Sketch the operation of a four stroke petrol engine, explaining the events at
cach stage. How will the cvents differ from those a diese] engine

3- What s the purpose of
Flywheel — valves — cam shaft — connecting rod — crank shaft

4- Sketch the farm fractor 4 = 2 and explain the function of all parts

3- A cylinder Engine, eylinder size (120 = 100 mm), clearance volume (80 cm’).
Calculate the toty] cvlinder volume, engine size, and compression ratio then
determine the type of engine,

Question # 2 Farm Machines (435 marks)

I- Distinguish between:
- Vertical suction and horizontal suction in mould plow
- Disc angle and tilt angle in disk plow

2- Name implements used Tor:
- Primary tillage | Secondary tillage | Planting , and Crop protection

3- A~ Two - bottom 250 mm mould board plow is Operating at a speed of 3.8
km/h giving a depth of 120 mm in a soil which offers a unit drafi of 2 Niem?,
Calculate:
- Total draft
- The fractor horse power needed to move the power

4- List the main units of 4 Combine and sketch a cutting and crop conveying unit,

Question # 3 Irrigation (60 marls)
I- What are the types of irrigation and drainage systems?
2- List three disadvantages of drip irrigation
3- List three types ol filters used in drj p Irrigation
4- Determine available soil moisture and net application depth, if the soj] moisture
content by weight at field capacity and permanent wiltin g pomt are 9% and 4%,
- Soil bulk density = 1.6 gm / cm3. Root zone depth = 60 em. Allowab]e soil
moisture depletion = 50%,

d- Calculate the sprinkler irrigation time if the followin g information are available:
Reference evapotranspiration = 7 mm fday, Crop coefficient = 0.95,
Application elficiency = 75%, Sprinkler spacing’s 15 x [8 m. Sprinkler
discharge = 3.6 m* /b



Question # 4 Surveying (30 marks)

1. A planimeter was used to measure an irregular area on map of a scale 1t 1500 and
the nearcst scale in the instrument table was 1: 1600. The length of the {racing arm
was adjusted according 1o the previous scale. The nitial reading ol the planimeter
was 2468. Afler tracing the figure three times, the readings werc as follows4871 -
7276 — 9686. Calculate the real area in feddans (the constant of the instrument at the
used scale was 30 m2 / vernier unit).

[

A level survey has been carried and, the following stalf readings were takemn. 1.32-
576-2.88-2 3-1.2-2~1 5-1.8-1.66-1.5 m. The third and eighth stafl readings were
change points. 1f the elevation of the first point was 14 m, find the elevation of the
survey points in a table with Arithmetic check

Questions Ended -

Good Luck



Question # 4 Surveying (30 marks)

1. A planimeter was used to measure an irregular area on map of a scale 1t 1500 and
the nearcst scale in the instrument table was 1: 1600. The length of the {racing arm
was adjusted according 1o the previous scale. The nitial reading ol the planimeter
was 2468. Afler tracing the figure three times, the readings werc as follows4871 -
7276 — 9686. Calculate the real area in feddans (the constant of the instrument at the
used scale was 30 m2 / vernier unit).

[

A level survey has been carried and, the following stalf readings were takemn. 1.32-
576-2.88-2 3-1.2-2~1 5-1.8-1.66-1.5 m. The third and eighth stafl readings were
change points. 1f the elevation of the first point was 14 m, find the elevation of the
survey points in a table with Arithmetic check

Questions Ended -

Good Luck
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Dept, of Agrie, And Biosystems Engineering
N *"’fff]” g Course: Earth Moving Equipment 05406
RIS o

lAsz2 Time: one hour
ALEXANDRIA
UNIVERS TV
i.!-‘;f‘_;}]! A4ls
Final Exam - Second term 2016/2017
| Examiner: Prof. Dr. Saa dF. Ahmed , Prof, br, Elsaeed R. El-ashry , Dr. Rasha M. Yousef |

Answer all the following questions:
Question No, 1
a) Define the following: - Soil correction Lactor is swilling,
- Coefficient of traction
- Rolling resistance of wheel-type scrapers
b) A project of constructi Ng a road using self-propelled serapers  with the following
specifications.
® Empty weight of the scraper = 15 tones
® Scraper heap capacity = 16 m°
s  Speed of the corresponding force are listed in table
® Amount of s0il to be removed = 120000 m*
Scrapers are worki ng under the following conditions:

® Resistance of soil = (.9 kg/em? DTpie_d__J__]i@j___Fu@g_i_]
* Soil correction factor = .85 __L_|_i__4ﬂ};@i
® Rolling resistance = 89 2 _I__IE_ 3000 - - 4000 _|
® Soil density = 1800 kg/cu.m 3 20 _2000-3000 |
e Cutting distance = 20 m ) _ __35_ _Up_mgﬂi JI

® Traction coefficient = (.5
® Soil density = 1.8 tones per cubic meter
®  Operator's efficiency = 50 min/h
Determine:
1) The number of SCrapers requires to finish the
project within 20 days (10 h/day)
2) The need to use a pusher during cutting
operation (cutting and loading the scraper was
at up-hill grade 3%)
Question No. 2
Use the attached table, determine the time required to cut and load soil with the following scraper:
* The weight on the traction wheel when the seraper 1s empty = 20.8 tones
® The weight on the traction wheels when the scraper is full of soil = 293
Without using push tractor.
The average pull force may be introduced by the seraper = 19500 kg.




Weight of |

= — — _'I

s

matertal, kg ﬁg—ms—m—rﬁ—rﬁ—ﬁ—ﬂ—m—l— 3 T35 [ ®@ [ 8 | 9 |
[ 250 500 | 430 | 375 | 335 | 300 273 | 250 | 230 215_|_ 200 | 188 m _I_lfr‘.i'_l
060 | 860 | 750 | 670 | 600 | 545 | 300 460 ~ 430 jﬂs

fmm: 7000 | 1720 | 1500 | 1340 [ 1200 | To90 | 1000 | 920 | 860 | 800 | 750 ?ns e.m

[ 1500 [ 3000 | 2570 | 2250 | 2000 ] 1800 | 1640 I 1500 | 1380 | 1290 l_zm:u ' 11z<| mau—l—muﬂ

| 2000 [74000 | 3440 | 3000 | 2680 2400 | 2180 | 2000 | 1840 V700 | 1600 [ 1500 | 1410 [ 1330 |
2500 ["5000 | 4300 ]_1'50 | 3350 | 3000 | 2730 v:nq}m mn"[_zﬂm 1875 | 1765 | 1670 |

|_n::n:m [ 6000 | 5140 | 4500 | 4000 | 3600 | 3270 | 3000 z’ssn—l_zwn ) | 2400 2250 }Ezﬂ 2000

[ 3500 7000 | 6000 | 5250 | 7680 | 4200 | 3720 | 3500 32}u—|_ onuvanu+2625 2470 | 2330 |
4000 5000 | 6840 76000 | 5360 | 4800 | 4360 | 4000 Seeo | 3400 | 3200 | 3000 | 2820 | 2660 |
4500 9000 | 7700 | 6750 | 6000 | 3400 | 2910 | 4500 | 4140 3850 | 3600 | 3375 Jmujjmﬂ_]

5000 170000 | 8600 | 7500 | 6700 6000 | 5450 | qu 467_| 7300 | 4000 | 3750 | 3530 | 3330

| Londing &, ) 55 | 35 | g | 45 ) SO 1_53 60 | 65 | 70 | 75 | 80 | 85 | 9

| seconds R Nl Rl __L____.___J__J

Question No. 3

Determine the operating cost in dollars cubic meter of soil, using a self-propelled scraper if:

o Initial price of scraper

e Dngine power

e Initial price of the push tractor
Can serve 5 scrapers (100 hp)

o Productivity of the scraper

o Price at the end of salvage life

e Salvage life of the scraper and pusher

e Labors wage

e Interestrate

e Fuel consumption

e Tire price

Correction life factor of tires

Put any other appropriate assumptions.

Questions End

=$ 33000
=250 hp
=$ 10000

=90 m'/h

= 10% of mitial price

= 5 years (2000 working hours/year)
=% 10/h

=20%

= 4 hp.h/liter-

= $ 800 per one tire

=0.5

Good Luck
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Answer all the following questions:

1.

Explain the theoretical background of the centrifugation process. Support your
answer with the appropriate drawings.
Ao e A qLa}quhc_'DEE?.c.ﬁ.&uhg_}S_;.J 3kl el & danl dy a3l WICJJ...I

A suspension contains particles of two different insoluble solid substances A and
B in water. It is desired to obtain, by elutriation with water at 20°C, a sample DT
pure A for analytical purposes. The densitics of A and B are 3400 and ]‘S(}fﬂkgfm
respectively. The particles sizc range of both substances is 20 to 60pm. The
particles are assumed spherical. Calculate the minimal water velocity needed in
order to obtain a precipitate of pure A. What is the particle size range in the
preupltatb‘?
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What are the different types of filtration system? Explain the application,
advantages and disadvantages of each type.
ia *-J"Iﬁajﬁf_,i_l_g_ﬂ_gu_ﬂ_}dmcﬁl E.ﬂ)J1ﬁ.¢le|i§n_g;‘\”£hL,q

A eylindrical. 5 ¢m in diameter depth filter filled with a fibrous mat is used as a
test unil for filtering airfor a fresh cut fuctory. The length of the filtering sec.imn 15
25 em. It retains 99% of the particles in the air, at a flow rate of 100 em/s. It is
desired to build a larger and more efficient filter, using the same filling material
with a collection efficiency of 99.9% at an air flow rate ol 10000 ecm™/s. Calculate
the dimensions of the filter in the following two cases: Out of considerations of
pressure drop (energy cost), the air velocity will be the same as in the test filter,
Due o space limitation, the diameter of the filter will be limited to 20 em. It is
assumed that the collection efficiency factor k increases with air velocity to the
power 1/6.Design the new filter.
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Recommended lengths for the string cable with cable cross-section
A =2.5 mm® up to MMP.voltage of 300 V
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I- What are the objectives of a food processing facility layout?
(a0 1 0) ARl paiuadl) cilaas cillabiiia cilan) ale

2- Write down the main questions that a business plane should provide answers for
food processing facility project.

(a2 1 8) A auiual Lo £ g pial Jandl Aol Lgle qiglas o Gl sikall ALY S)

3- Draw the flow chart for a food processing plant design including all stages.
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4- By drawing show a layout of a fresh-cut factory indicating the function elements and
the basis for selecting it .
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5- By drawing, layout an olive oil processing plant indicating the function elements and

the basis for selecting it.
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i Examiners: Prof. Dr. Saad Fathalla, Prof. Dr. Mohamed Ibrahim

Duestion No, 1

I- Match the following tractor types to its appropriate definition:

and Prof.Dr, Ahmed El- "?-rhafm

|- The erawler ( ) generally have less clearance than standard or row- |
tractor: erop tractors.
2- The standard () is designed to carry several implements.
| tractor:
3- Utility ( ) is a four-wheel-drive tractor developed especially for |
tractors: moving tree trunks out of the forest.
4- An Orchard ( ) isthe common name for a hand tractor, tfmtlé:a two-
tractor: wheeled tractor guided and supported by hand.
5- A universal _,( ) Itis usually used on very soft soil or where stability of a
tractor: wheel tractor is a problem. '
:”6— Lawn and { ) was designed especially for industrial use but is often
| garden used in agriculture when turning room is restricted.
' tractor:
' 7- Power tiller: ( ) have a power output of less than 15 kKW and are
primarily designed for the care of large lawns,
8- The tree () was deﬁi@ped primarily for traction. It s
Skidder: characterized by a drive through the two rear wheels,
with a center of gravity located at approximately one-
I! third the wheel base ahead of the rear axles.
9- The skid-steer () is simply a standard or a row-crop tractor with the
tractor: ; front wheels being driven by mechanical or hydraulic
3: power
10- A four-wheel- () differs little from a utility tractor except-fh_aif_it is a few

drive tractor:

centimeters lower.
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11- Choose the correct answer froma,b,or ¢

1- The main function of the cooling system is to maintain an optimum engine
operating....couvenesses
a) Pressure b) temperature ¢) heat
2- The proper design and maintenance of a cooling system is extremely important

because the amount of.............. to be dissipated is great.

a) water b) oil ¢) heat
3- The engine must be cooled in order to prevent........... of the engine parts,
a) overheating b) lubrication ¢) combustion

4- heat is transferred to the gas from the cylinder wall during the............. stroke,

a) suction b) compression ¢) exhaust
5= vivvseeesnsss. is used quite generally for heads and Jackets in air-cooled engines.

a) cast iron b) steel ¢) Aluminum
6- The cylinder wall temperature of air-cooled engines is genefai]y................ that of

water-cooled engines.

a) higher than b) lower than ¢) equal to

o |
1

Special ...vvvevnneen. nand baffles are used to direct the air around the engine.

a) pumps b) fans ¢) motores

= 4]
i

Present cooling systems are of the forced circulation type which use an engine-driven
water i s
a) pumps b) fans ¢) moters
9- Heat-rejection rates to the coolant have............. as the efficiencies of the engines
have increased
a) inclined b) decresed ¢) declined
10- The radiator slected must have a frontal area that will permit for sizes and
speeds.............to the allowable power for driving the fan.

a) proportional b) equal ¢) proper



Question No. 2

Read the following subject then answer the questions:

If we trace the Course of the grain and straw through a grain Combine harvester, it

will be as Follows:

I- The cutting unit includes the reel, the cutter bar and sickle and the platform

elevator to feed the cut erop into the cylinder. this part is called combine header.

2- Threshing is accomplished at the cylinder and the concave

3- Some grain is mixed with the straw when leaving the rear of eylinder. This mixture

is confined to the straw rack.

I
]

The threshed grain falls through the straw rack openings.

Ln
i

An ar blast from the fan is directed by a deflector against the adjustable chaffer,
This air blast strikes the shoe sieves. It blows light chaff out the rear, but the grain

falls through the shoe sieve, and down to the grain auger.

=N
[

The auger carries grain across the bottom of the combine to an elevator which

delivers grain to the grain tank.

Questions:

1- List in order the principal parts which the cut grain, the straw and the threshed
grain pass through during the combining operation:
BB e smemmian it ety e ) wsansmimmsmam s
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3. Match each item on the left with the correct on the right:

;)- Correct cylinder speed and correct [ ) Grain will be cracked and the
clearance between cylinder and straw broken and chopped up
concave

__I:i-}lmDiffereﬁt crops and conditions | ( ) To carry off the thaft but should |

not blow out grain

¢) If the cylinder speed is too fast and ( }_ will g'ive good threshing because all
the clearance too close the threshing occurs here
'd) If the c}:linder is too slow or the | i€} requife a wide range of cylinder
clearance is too great speed
e) the air blast from the fan should be (. ) the grain may not be threshed well |

strong enough

3- Till in the blanks , the appropriate one of the following words:

The numbe and size — Reciprocating — Energy — Planter — Rotary - Torque — integral

- The mounted types of implements may be called ....cooovenieenn because the tool
and power are used as one unit.

- The way used to deseribe plows is DY cocivvrriiiiins s v
of the bottom.

= TBE .nvvvvsesnnn SOWS seeds in rows on beds, one flat and the seed is deposited in
hills.

- The engine converts ......cuvveensee MOTON L0 coivviiinennnn motion.

- The turning effect of a force is called ........ovvees and the distance is the

TP ] g4

~ Things like electricity, light, sound, and heat are forms [} PP
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IRRIGATION PART (20 Marks)

1. Define irrigation?

e

e

—— i ——
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7. The major components of the soil water balance are:

8, Define irrigation scheduling

0, Match the followings:

[ a) Field capacity ( A system of farming in which a succession of different
crops are planted on the same land area.
b) Emission ( An index of the uniformity of emitter discharge rate
uniformity through a micro-irrigation system. i
¢) Crop coefficient | ( The ratio of the actual crop evapotranspiration to its
potential evapotranspiration.
d) Crop rotation ( Water that moves downward through the soil profile.
| ) Compensating ( Designed to discharge water at constant rate over a
emitter wide range of lateral line pressure. _ |
f) Effective rainfall | ( Measure of the uniformity of irrigation water
distribution. _ _ -
¢) Deep percolation | ( Amount of water remaining in a soil when the
downward water flow due (0 gravity becomes
| negligible. "
| h) Distribution ( That portion of total precipitation which becomes
uniformity | | available for plant orowth. |
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