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Note : Answer all questions, Total marks is 60 points.

Question One: Answer two only (10 points)
A- Solve the general solution of the equation.
dy ¥ {l’)
— = =]+ e\x
dx (x)
B- Find the paeticular solution which satisfies the given conditions
v+ 4y' + by = I e WiDy=1 s }J'([]:] = -7

C- Solve the linear equation
xy'=3x%—y y(1) =5

Question Two: Answer one only (10 points)
A- Determine the solution of the differential equation,
y'+y=sexxtahx

B- Find the general solution of the Cauchy-Euler equation which intial conditions.
xty" + xy' +y = 5x7? yil)=1 ;1) =3

Question Three: (10 points)

A tank contains (100 gal) of brine made by dissolving (80 Ib) of salt in water. Pure water runs into
the tank at the rate of (4 gal/min), and the well-stirred mixture runs out at the same rate.

Find: (a) The amount of salt in the tank at any time t. and (b) The time required for half the salt to
leave the tank.

Question Four: (10 points)
A- Solve the general soltion of the green function is:
x?y" = 3xy' = x? y1)=0 ;y'(2)=0
B- Solve the differntial equation.

3xy' +y+xiy* =0

Question Five: (10 points)
For the function defined by
spis (K= 2 =gl el
f{x)._{x+2 Oax< 2
Skecteh the 4-period extenstion of f(x) and determine the Fourier coefficients.

Question six: (10 points)
Find the complex fourier series representions of the given function f(x) over the state interval.
f(x)=x =1 2¥=d
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Note "I.l'ih\‘. LI Five guestions anly

Q: Conneet between the sentences in the left column with the suitable and compatible sentences

in the right colummn. {20 Marks)
_No. ___ LeftColumn__ o |Nd __R'g!“ Column _
1 Ao LI"-LI section of & channel the depth of Mow does not change with distance| A | y:=4y,;
2 Rivers and streams "'?.[Eak{'i\a'julnp
. ,3 . |’|L~|].~l|\, ..'1~1|1r|~,l~. - I—?' One half of square
[ -1_ Most LLI.}[II.!II'IllL;ll rL\_tll.nlel‘*u channel - D |3.d[}1dl". varied flow
5 | Forarectan uuLu L|hl]1.|1l..,| Ve 3nusee and y-0.6m E Lining ul'chlnnl.:_l_____,
6 Lo hydriaulic jump in ':L':_I..I1‘4_:_!LI|:1I channel e, -3 1823 F | Artificial channels |
7 | Nornal depihoiy, ) = Crtcal depth oy - _£_. Liniform flow I
8 Hydraulic jump | H | Mild slope
O Incrcusing the canal cupacity I | Super critical flow
]ll VFr=5 ] - Matural ~_]1'1nnlri_:.

Q2 For a trapezoidal channe! of bed wadth (13) t4m), the depth of low (v) s (1.2m) , the bed sloe of
this channel (5 1s (0 m 20000, the side slope (20 15 LAOHE NV and Manning's coefticient (n) 15
CEOESE T desired o inerease the discharge 10 a maximum value by changimg the dimensions ol
the section with keeping the same value ol the cross section area. bed slope. and roughness
cocllicient, Find the new dimensions of this channel and then find the increasing in the
discharue, {20 Marks)

Qs Water ow e a rectangular canal of bed width (B3 equal to (2.4m) and depth of fow (y) equal o
{hmi AL a given section the bed width of this canal was reduced to (H:) equal to (1.3m) and the
depth of Do vy s (0R3Im . When a hump with depth (hh equal w (0 2m) s fixed at the throal
sectian (section 20, a crincal depth (vo) vecurred over the hump. Find the normal depth at (section
1) after fixing the hump, (20 Marks)

Qy: The oplimum bed widib (B) of @ non crodible channel is equal 10 (2.2m). The discharge of ths
channel s (12m7 see), Manning's (n) s (00025) Bed slope (5) cqual w (0.0005) and Vi, s (0.5
mesee ).

a- Determine the cost of 1km of this channel if the cost of excavation, lining and land

purchasing are “U.SS:"I‘IIlj, {IHS.’mz} and {ISS.-‘m:} respectively. {12 Marks)
b- Find critical depth (yc) and Froud Mumber tkry. 7 o= (& Marks)
— 1
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