NAME: SO'LL-I: fon LAB:____ STUDENT NO.

APSC 150 -2010/11 Term 1
CASE 2: Chemical Reaction Car

6:30 — 8:30 pm, Monday, October 25, 2010

Quiz Instructions
THIS IS A CLOSED-BOOK, CLOSED-NOTES QUIZ
I_nf:ernet use is not permitted during the quiz '

Please be sure to clearly write your name, student number and your laboratory section
on your scantron card. Please do this NOW!

Your scantron card is the only thing to be marked, so be sure you fill your answers accurately

Number of questions = 10 ; Total marks = 115 ; (100 is the full mark + 15 bonus)

Good luck
(10 marks)
1. In the following reaction:
L+mNaS$0s —> pNal+gNay$0, [ Q=P
m is equal to: _ No gm:@_p"‘)_g]/
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(5 marks)
2. For the chemical reaction: 4 — 4B + 2C

the reaction rate, r, can be expressed as:
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(6 marks)
3. Hydrogen peroxide decomposes at 303 K according to the following reaction:

| 2H,0, »>2H 0(,)+02

(g)

If 75 grams of hydrogen perox1de 1s used initially, the mass of oxygen and water
produced would be:

Hi'nt:
The molecular weights (My) of Hy0,, H;0, and O, are: 34, 18, and 32 [g/mole];

respectively.

- A, 50 [grams]

. 75 [grams]

C. 125 [grams]

D. 68 [grams] | QE-OLC}OM% —> Poducds

E. 100 [grams]

n

W, —— Mouk
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(10 marks)

4. If the reaction described in question 2 decomposes according to the following
reaction: '

[#,0,]=[H,0, ]ae_kr

and half of the hydrogen peroxide initially decomposes in 4 minutes. The value of &
would be:

0;13 [minute]
0.17 [minute]
5.77 [1/second]
. 5.77 [1/minute]

0.17 [1/minute]

o 0w

OGS W yeysion ()

k= -Ios
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(11 marks)

S. An air tank drains info the atmosphere under the conditions given in the Figure
below. :

To vacuum pump
Q = 0001 m¥s

(independent
of pressure) . -

Which of the following is incorrect?

A. The mass balance for-this system is given by: ‘2—’? = —H

out

M PV

W

~ B. The mass of the gas in the control volume is represented by: m =
C. The rate at which mass is lost from the tank is given by: rizw; =0p

D. The pressure in the tank diminishes according to: P(f) = Pe ¢

@ The density in the tank diminishes according to: In £ _ gt
: Po

* SE€ UP/YS}OY\(_D ﬁ:/r WY d?.}pw S abou& \’Q/lﬁ Solui:iah
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(17 marks)

6. The pipe flow, shown in the Figure below, fills a cylindrical tank as shown. The
diameters of the tank and the pipe are D and d, respectively. If at time t =0, the water
depth in the tank is 40 cm, the time required to fill the remainder of the tank is:

Hint:

. . . . dm .
The conservation of mass equation is: o =m, —Mm
f

m oul

A. 6.25 [min]
B. «
C. 46 [s]

39 Is]

E. 156 [s]

See he dedailed sdbubion in version 1

06=( Y (5-19)
t= 3951
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(14 marks)

7. For the tank given below, if the initial & = 125 cm (at t = 0); the initial exit velocity of
the liquid (#) would be: '

, & Ay 2,=0

 Atea A —) ,@--Y- 2

- Discharge to Q '
dtmosphere Y-

Hints:

g =981 m/s’ ; p = 1000 kg/m’

: B oul P, il
Bernoulli’s equation between points (1) and (2) is: —L+ u?l +gz, ==+ % + g2,
P ey

A. 350 [m/s]
B. 49.52 [em/s]

495 [m/s] | | ‘
C]?24.53 [m/s] See Version 1 ‘?% % C{WQD/

E. 49.52 [m/s]

2(4:3)(1.25)

g5
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(12 marks)
8. A police jeep is moving at 80 km/h and is chasing a stolen jeep moving at 160 km/h.

If the police officer fires a bullet with a muzzle velocity of 180 m/s, the velocity with
which the builet strikes the stolen jeep would be:

A. 80 [m/s]
B. 100 [m/s]

@ 158 [m/s]

D. 180 [n/s]
E. 100 [km/h]

Sz 8 T version 1

.

3’{'k\( e
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(14 marks)
9. The dredger shown in the Figure below, is loadmg sand that has a density = 2600

kg/m® onto a barge If the sand leaves the dredger pipe at 2 m/s with a volumetric
flow rate = 0.005 m’/s, the tension on the mooring line caused by this loading process

would be:

Hints;

g=9.81 m/s*
. .. d(mu) . .
The force/momentum conservation equation is: - Z F = (mu),,, —(mu),

A 4 [kgm/sY
B. 13 [kgm/s’]

@ 22.52 [ke m/s?]
D. 2569 [kg m/s’]

B 26 [kgm/s] See Uwsion 1

= 95_09 s \ 6005 M W’ XQW‘X% 7r/g)

yy,3

- 2.59 f/\/j b e \E?’l“
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(16 marks)

10. As shown in the Figure below, the vane turns the water jet completely around. The
diameter of the vane Dy = 10 am, and the density of water p = 1000 kg/m’.

If the maximum possible support force, 7 = 5 Newton, the maximum jet velocity Vy
should be: -

Hint:

. . . d(mu . .
The force/momentum conservation equation is: % = ZF = (mu),, — (),

A. 0.00 [m/s] l \\/ |
B. 0.06 [m/s] | O
C. 0.40 [m/s] T T

(@)s6 fems]

VE. 32 [ems] V\/\m} = W"\in

Ao = Bin ANV =N

& F= v (\/ON:-\/O;A = \f\'n(‘il\/h |
= 9 (SANV, = ASAM 252

N e - _
"fb\/o ""56[%}

S(Z)Ds 1660(TF) (0-1)°

":
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