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1. Determine the weight of W that can be sustained by the force acting on the piston

of Fig. 1. (25%)

240-mm diam
]

W

40-mm diam

I s

’ Qil

Fig. 1.

2. Given the velocity field v = 2x°yi — 3yj + 8k, determine the acceleration field of
the flow. What is its value at x = 8i + 12j and 1 = 6 sec? (25%)

3. Given the pump shown in Fig. 2. adds 9.0 kilowatt to the water as it pumps water
from the lower lake to the upper lake. The elevation difference between the lake
surfaces is 10 m and the head loss is 5.0 m. Determine (a) the flowrate (15 %) and

(b) the power loss associated with this flow. (10 %)

Section (2)
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4. Water flows at a rate of 2.0 cfs in an old, rusty 6-in. diameter pipe that has a
relative roughness of 0.010. It is proposed that by inserting a smooth plastic liner

with an inside diameter of 5 in. into the old pipe as shown in Fig the pressure drop

per mile can be reduced. Is it true that the lined pipe can carry the required 2.0 cfs

at a lower pressure drop than in the old pipe? Support your answer with
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appropriate calculations. (Fig. 3 and Moody chart)  (25%)
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1. An 8-ft wide rectangular channel with a bed slope of 0.0004 ft/ft has a depth of
flow of 2 ft. Assuming steady uniform flow, determine the normal depth and the
critical depth if the channel has a flow rate of 100 c¢fs. The Manning roughness
coefficient is n =0.015. (25%)

2. Consider a vertical sluice gate in a wide rectangular channel (R = A/P =
By/(B + 2y) = y because B > 2y)}. The flow downstream of a sluice gate is
basically a jet that possesses a vena contracta (a) (see Figure 2}. The coefficients
of contraction for vertical sluice gates are approximately 0.6. Please determine
the distance L from the contracta to a point {b) downstream where the depth of
flow is known to be 0.5 m deep. The depth of flow at the vena contracta is 0.457
m for a flow rate of 4.646 m®/s per meter of width. The channel bed slope is
0.0003 and Manning’s roughness factor is n = 0.020. (25%)

Figure 2 Flow downstream of a sluice gate in a wide rectangular channel.
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3. Forthe flow conditions shown in the following figure and neglecting the channel
bed friction:

a. Determine the discharge assuming that the outflow from the sluice gate is
free. Assume discharge coefficient Cd=0.55 and contraction coefficient
Cc=0.6.{5%)

b. Verify that the assumption of free outflow in a. is wrong.{10%}

c. Determine the discharge when the outflow from the sluice gate is drowned.{10%)

R

4. A channel of rectangular cross section 10ft in width carries 300cfs of water at a
normal depth of 5ft. Estimate the change in upstream depth which would result
from the installation of a centrally located pier 3 ft wide and 6ft long with
well-rounded leading edge. (25%)
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1.1 F7)8EE D =B A EBHEAKRZAEL - (12%)

12 FHIRE D = m R ERETHRRAZRRA - (12%)

1.3 3% 2L A— @k (Hazen-William) A X A TR E@A K P ETRZMAE - L
LREAFER DREAFZAR  BAREBATAB BLEEALE Cyh 130 -
(26%)
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R BEARE A (0.85C )%51)4.87 cQBRE S MBERBAK
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LAB =915 m ,B\ LBC= 1220 m C
D,x=4 in s Dgc=5in
0.0227 cms
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0.01135 ecms
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TABLE 2.1.1
Summary of discounting factors
Type of Discount Factor Symbol Given® Find Factor
Single-Payment Factors
Compound-amount factor ( % 1%, n) P Fo(l+)® {P =$ FJ
i
Present-worth factor (E, %, n) F P ! - P F=3I
-F (l * E)n ‘ 1 1 i i
T 1 1 7
Uniform Annuat Series Factors
4 ; F=$§1
Sinking-fund factor ( 7 i%, n) F A m A* A i A‘ A * A
P=§1
y "yl .
Capital-recovery factor (%,z’%, n) P A (]zil ‘-)i-:) 1 1 AL AL LA
T L 2 A
. F L+ -1 A=8l F
Series compound-amount -, i%,n A F —
factor A @ Ay A Ay Ay Ay
, P A=§1
no_
Series present-worth factor (f 1%, n) A 9—+9——1

Uniform Gradient Series Factors

5 ; : . k] P P G=%1 g\
Uniform' gradient series ( P i, n) G p (9 {1 4 ni+1i) 5
o8} 8ys

present-worth factor G 2+ in

*The discount factors represent the amount of dollars for the given amounts of one dollar for P F Aad G
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3 B—AKBREKELEES 5000 B o BRI BEKES 4500 R &5z
FREHAHNOEH > XEFREZE TN BEFHAGERETRBIER
who MR E AN S ENER TN T BRI T I A BRI
(1)K BE# =1~3 45 &85 %] Z K ERBARE © (15%)

(QAKER =13 B EEE - (B ERAM AR 60m > KBIB K BMBE £ 2 5% K
WA EMZ GO EL % -FHEEEES THEN X TFHABEAREE) -
(10%)

ARE w2 (8)) | AR (%)
t=1 400
£ 100
=3 15000

R B ARAR % A2 92 F K E A

Kirdmfz(n) | EARE(EH)
3 N 150 5000
%;KE EJ” 140 4000
130 3000
120 2000
110 1000
100 0
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2
. Solve the differential equation x° %%i+ x? —j—X -9y =1,(x>0) (25%)
x x

. Find the sine half-range expansion of f{x) (25%)
2k

——X 0<x<£
2

f)=1
Z—k(L—x) Lexer
L 2

. A linear system of three equations with three variables is shown below

2x+3y—-Tz=3 2 3 ~T7ix 3
x-4y+z=0 or |1 =4 1 |yi=| 0| orAX=B
14x+21y—49z =20 14 21 -49z 20

(1) Find the determinant of matrix A (10%)
(2) Find the eigenvalues of matrix A (10%)
(3) Find the inverse of matrix A (15%)

{4} Fin the solution (15%)

ML BAFERTRE R



