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O1: Two beams, supported as shown below and separated by a roller at C, Jointly carry the indicated loads.
On CD, the load varies uniformly from an intensity of 100 Ib/ft to an intensity of 200 Ib/ft, while AB
supports a concentrated load of 500 1b. Determine the values of the reactions at A. B, and D.
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02: ( Choose one only )

Determine the force in members BD, BE and CE of the truss shown below.

A Using joint method
B: Using section method.

(20 Marks)

600 b 1200 Ik 400 b

(3: The pin-connected frame in fig. shown below supports a load w=120 Ib. Find the horizontal and
vertical components of the pin forces at C as it acts upon member CE.
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()4: For the shaded area shown in Fig. below. Find the length (a) so that the centroid is at (O).

(20 Muarks)

(5: Determine the moment of Inertia of the T-section shown below about its centroid axis.
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Notes: Answer Four Questions Only

Q1425 marks)

, . 5 o [(3x—-2,x<?2
A- Find the value of A that make the function FO) =12y 1 52 to be
continuous at x=2,

i, gy - 3 : ‘ ;
B- Find = for the following functions:
e cx

Dy =x* e =% cos 3x% 2) ¥ =sin~ty +tan” " 3x
02/(25 marks)

. A . P 2 . o d pas . . . 2
A cylindrical container with circular base is to hold 64 in”. Find its dimensions so
that the amount of metal required is a minimum when the container is:

a) an open can b) a closed can

Q3/(25 marks)
A- Find an equation of the line that is perpendicular to the line (5x- y=1) and drawn
through the intersection of the lines (6x- 8y=20), (4y- 6x+ 16=0).

B- Evaluat the following integrals:

1) J tan *xdx 2) et dy

Q4/(25 marks)

A- Find the length of the curve (y + 1)’ = 4x from x=0 to x=1.

B- Find the volume of the solid generated by revolving the region in the first quadrant
bounded by y = x” and y = 4x about the x —axis .

05/(25 marks)
Water is draining out from conical filter with deep (20 em) and the radius of its
base is (10 em) to cylindrical can with diameter (6 cm). What is the rate of
increasing the level of water in the cylinder when the water level in the filter is

(15 em) and the rate of decreasing in the level of water is ( I:" cm/sec).
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(10 o)
-The slope of groundwater table is3.0m per 600m.The coefficient of permeability of
coarse sand  is 0.5 em/s. Estimate:
1-Discharge rate through this aquifer of coarse sand 420m wide and 16 m thick.
2- pore velocity, v, if the sand void ratio : e = 0.45.
3- Check, is the groundwater flow is laminar? Why?
Assume:Kinematic viscosity of groundwater is 1.29*10°° m*/s and mean grain diameter
is 1.0 mm.
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