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1.GIVEN A commonly used equation for determining the volume rate of flow Q 1 of
a liquid through an orifice located in the side of a tank as shown in Fig. 1 is

Q=1.64\2gh

where 4 is the area of the orifice, g is the acceleration of gravity, and 4 is the height
of the liquid above the orifice.
FIND Investigate the dimensional homogeneity of this formula. (10 points)

L

1

2. An approximation for the boundary-layer shape in Fig. 2. and velocity formula is
-
uly)=Usin| =—| 0<y<d
() (2 5] y

where U is the stream velocity far from the wall and § is the boundary layer
thickness, as in Fig. 2. If the fluid is helium at 20°C and 1 atm, and if
U=10.8 m/s and §=3cm, use the formula to (a) estimate the wall shear stress

in Pa, and (b) find the position in the boundary layer where 7 is one-half of

T

w

T

W

(20 points)

—-J-— —-c—-o—-—-»————-j —-_—y= 6

Fig.2
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3. Two immiscible liquids of equal thickness % are being sheared between a fixed
and a moving plate, as in Fig,3. Gravity is neglected, and there is no variation with
x. Find an expression for (@) the velocity at the interface and (b) the shear sfress in

(20 points)
"ﬁ&%&?ﬁfmﬁﬁ?ﬂwﬁéﬁﬂ?ﬁ“ﬁ%‘éﬁé@ﬂ|,"... .

each fluid. Assume steady laminar flow.

A A Y AuMy *
B S e '

h A #y
R TR A

Fig. 3
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4. (10%)

A pump with a shaft input of 7.5 kW and an ’efﬁciency of 70 percent is connected in a
waterline carrying 0.1 m*s. The pump has a 150-mm-diameter suction line and a
120-mm-diameter discharge line. The suction line enters the pump 1 m below the discharge
line. For a suction preésure of 70 kN/m?, calculate the pressure at the discharge flange and
the rise in the hydraulic grade line across the pump.

5. (10%)

Neglecting minor losses and considering the length of pipe equal to its horizontal distance,
determine the point of minimum pressure in the siphon of Fig.4.

When minor losses are neglected, the kinetic-energy term ¥%2g is usually neglected also.
Then the hydraulic grade line is a straight line connection the two liquid surfaces.

b——— 40 m = 56.57 :

=

Hydraulic

e
grade line ¥ Y

Fig.4 Siphon connecting two resvoirs

6. (10%)

Determine the dimensions of the most economical trapezoidal brick-lined channel to carry

NG

200 m?/s with a slope 0f 0.0004. ( P = 2«./3'}1 , b= 2Ty , A=+3p*,a=149 , n=0.016)

7. (20%)

Water flows in a wide channel at q = 10 m*(s - m) and y,= 1.25 m. If the flow undergoes a
hydraulic jump, compute (a) y*, (b) V, (c) Fry, (d) hy, {€) the percentage dissipation, (f) the
power dissipated per unit width, and (g) the temperature rise due to dissipation if Cp =
4200 J/(kg « K).(Classification of hydraulic jumps:(a)Fr = 1.0 to 1.7:undular jumps; (b)Fr =
1.7 to 2.5:weak jump; (c)Fr = 2.5 to 4.5:0scillating jump; (d)Fr = 4.5 109.0:steady jump;
53 ( — W )3

I ' ) . 2y, 2 Y2
(e)Fr>9.0:strong jump. (hint: 222 1414 8F V,= h,=
by ( ) ’ Y2 P 4y,
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10.

11,

12.

13.

14.

15.
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(A) Ziesadedh (B) L ety (C) mehdedhy (D) HHEAM

cBael (M) ZEAely (MO3) &4 242% @yf > WKER M 64 RFES ¢

(A)25.1 (B)502 (C)56.3 (D)75.3

G Hy ARERAT 112 AFEERASTE?

(A)70 % (B)80 x (C)9% x (D)100 &

LS B E R T RS

(A) #Fxik (B) %% (C) BE®R (D) €%

AR AR T AR St B AT 2

(A) g fFEFE (B) o BREH (C) REHFHUEH O) oFFEH

.pH=2 &A% 100 mL gt pH=13 & NaOH ik 100mL ;248% 2% pH A A%

T ? (log 9 =0.95, log 2 = 0.30)
(A)12.6 (B)9.6 (C)8.6 (D)5.5

CAER AT ERERN TR BEHKRSE ¢

(A)Cd (B)Pb (C)Hg (D)As

¥ 500mL2.0M BREEIER A S SRR Aok EAMA 1.0 A8 ERY

pH A %" 59 (8 K, = 1.8x107°)
(A)0.9 (BY)1.8 (C)2.6 (D)3.0

NH; 2 Kp=2x1071# 50mL02MHCl ¥eA 04M 2 £k 50mL » A&7

4%z pH x5 ?

(A)4.7 (B)5.7 (C)83 (D)9.3
FHAH2RNBTFmESL 454P°?

(A)V (B)As (C)Ga (D)In
EEHENTIHESY ERFEIMRZSH£L? (BFE : Cl=355)
(A) ffefl (B) & (O Kk (D) =L '
T 50— B 6 S B Ao @ A P

(A) ##nBk (B) £#k (C) 28k D) TR

R AR A pa AT T4 S 4b 2

(A)NaOH (B)NaCl (C)NaCO; (D)H,SO4
THABMEFREL H?

(A) 4&— sk P (B) FSLRHLEE

C) s R fusism £ (D) BAKAN KRB

o Ca®t gt APY TR RATHERA ?

(A)HCl (B)HNO; (C) ###&& (D) &%
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16. BaCrOy #EM AT » LR P AufTiEdh H &35/ BaCrOs &9i5ARH 7
(A)Na;CO; (B)NH; (C) z& (D)HCI

17. ER T I &ulbsihz IM KERN > AEGBEAN SBESHMAT
(A)NaOH st NaF (B)MgCl, $& Na,SO;
(OKI ® NaOH (D) CuSO, st MgF

18. £ CaCOss) © CaOg)+ COng T ¥ » FHMTEIIEGE COz s BEH Au ?
(A) fe CaCO3(5) (B) AuA CaO(s) () HEamE (D) A COz(g)

19.25°C, 1 atm F 45 AR M (NoOusp < 2NOyp) #5848 (Kp) AT 2
(A)0.06 (B)0.13 (C)0.19 (D)0.38

20.Be, BN = A F W F — B IRFS
(A)Be>B>N (B)N>Be>B (C)N>B>Be (D)Be>N>B

=~ HHMAMER (& 60 )

1. +HTHFEK:
(1) NaHs + N203 — N + Ha0 2 %)
(2) NH; +CuO — Cu +N, +H,0 2 4)
(3)KClO; = KC1+ 0, (2 )
(4) NH4Cl + Ba(OH); — BaCl, + NH; + H,0 (2 4)
(5)NH; + 0, > NO+ H,0 (2 %)

2. —iEAPAHTAE BB LR 0.0001% 5 » Bskikkz BOD 5 %0
mgL? (10 %)

3. 100°C ZKAREEAR 100°C 2K 180 7@ sbipi iz b T ARA L AR (£
A2 936 %0 R EH K B (& 100°C) & 9.6keal » KM Rz EH KB
£27?2 (10 o)

4, R4z BAS CXo £ STP HEARAEES 125gL » LLHRbed
45 85.7%  #Hk
D) ZHRzZTFRXBT?20 )

QX THAHMELE?GC %)

5. KNO; # 10°C ~ 60°C s§4fKeymarf (g/100g 7K) 4% % 20110 » BF 60°C &

KNO; #afoigik 110 L HA4E 10°C TH E KNO; #F52(10 %)

6. W TS SRMLMT R : (int: = 23CZ))

(A)0.01MKCl (2 %)

(B)0.01 M H;804 (2 #)

(C)0.01 MAIC (2 )

(D) 0.006 M CaCl, + 0.015 MKBr (4 %)





