Date: Friday, October, 16, 2015

Ryerson University
Department of Mcchanical & Industrial Engineering

Midterm Exam
MECS516 Fluid Mechanics |

Time: 4:10-6:00 pm (I hour, 50 minutes)

Examiner: Dr. D. Naylor

INSTRUCTIONS

This is a CLOSED BOOK TEST.
a caleulator. A personal cquation s

ators must be non-communicatin
Cell phones, PDAs, etc. are NOT allo

trigger charges of academic miscond
Students are res

bring a regular watch to the exam.
| Answer all questions. The mark values are shown below.

A valid student identification card must be presented when attendance is taken.
8. In order to get maximum part marks use the symbols given in the problem statement.

Also, be sure to give the proper units on intermediate results.
L 9. Missing units on final answers will be penalized.

2. Someh
3. Calcul
4,

5.

6.

7.

Materials allowed are limited to: pen, pencil, ruler, and
hect is NOT allowed.

elpful equations can be found on the last page of this exam paper.

g and must not be capable of storing formulae.

wed. Possession of a communication device will
uct.

ponsible for keeping track of the time. It is strongly recommended to

Student Name (PRINT PLEASE!): <S5, uoTi0 NS # MARKJ NG
Screne. .
Student Number:

Section:

Question

Al-A4

Bl

B2

B3

Total

116



PART A . MULTII‘LIC
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CHOICE, QUESTIONS
Each of (he que
thay s best. Ty,

circle the ONE

Qucsuons Al o A4 are worth 3 marks cach.
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A fuid is considered (o be
(@) The Nuid obeyg Newton'g [irst
(b) The Viscosity is nog a function
(¢) The fluid canngy resist shear g
(d) The viscosily isa function of'{

The local flyjg shear stress s |

and seconq laws,
of temperatyre,

Ined piezometer attached to a pj
water (p=998 kg/m?). The ino|: tho
he gauge Pressure in the

(@) 9.37kPa 7.87 KPa () 122 kpa

F"r:?r Lcod (90-9)
:(%WO“/Mﬁ h25m coa 500

= 13F

lled with
=40 degrees.

(d) 6.29 kPa

(e) 6.12 kPa

A3. An aluminum part with a volume of 0.12m’ with a s
oil tank. The part is fully

pecific gravity of §.G.=
submerged in oil with s

2.8 rests on the bottom of an
pecific gravity S.G.=0.85. What is the magnitude of the
force exerted by the part on the bottom of the tank?
(a) 0.23 kN (b) 0.33 kN (c) 2.1 kN (d)R.3 kN (€) 3.3kN

F2W=F = 120 286190 80) — 6020559390 = Len
Ad4. A block of wood (5.G=0.6) fl

oats on the surface of oil with 75 percent of its volume below the water
line i.e., 75% submerged. What is

the specific gravity (S.G.) the oil?

(a) 0.75 (b)Y0.80 (c)0.85 (d)0.95 (e) 1.05
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amean velocity v, A round pipe with

an inside diameter [y and length L. The flujq
“or laminar lully dcvelopcd flow in
an be EXpressed gy:

around pipe, (he pressure gradient along the

dp -k uv
dx = p2
Using (he four primnry dimcnsions ML, T and 0:»/ Mugrf
(a) Derive or state (he dimensions of cach variable (P, x,D, V.. 4 marks)
(b) Determine the dimensions of the constan( K., (g marky)
@) ﬁ:i:ML/ﬁk:M 2
(P A = Bt
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A mercury manometer is conne
pressure gauge on tank A indic
and Tank B containg waler (p

cted from Tank A (o Tank B
ates that the pressure iy the
998 ke/m’). The locyl

as shown in the sketch below. A Bourdon

airis 120 kPa. Tank A conlains oil (SG, 0.9)

almospheric pressure js 98 kPa,

(@) Caleulate the reading on (e Bourdon pressyre guge in Tank B for (he
shown below,

(b) The lemperature in Tynk
airis R 287 JkgK.

manometer configuration
A1 20°C. Caleylute the density of the ajr in"Tank A. The £as conslanl for

T = \zomoz% * BRI (o) — \szﬁ«%{ (\w)

— 05 (Aw) = 48388 N = —434P. AN/

(&) f = Pa T=120+9%= 28R (@
T

f_ 218x10 AR = 259y Axs/
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B3. A semi-circular gate with radius R-5.4 mis

hinged along the edge at point A. The water has a density of
998 kg/m*. Calculate the required force (P)

applied at point B to hold the ¢ gate stationary. (10 marks)

A= TI")Z/]_
=TS 4), =45 50r

Head-on View
of Gate

]
3 §%qd 5|

= AFI0NL3) 6.392 [4580m) = 2266 kil —
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= —93.33 % 96%) :—o.B\SZW\ )
%P 6. 392m (45. QO)W' .

FBD
gt R (2.601)m =" (5,4w>
= 2.6llm S4m
N (2l 1290 kn
A
W T e o= 28bbkN (X610 = s

Page 5|6



|
| I / . i)
1 ) I A=hL ’ \ A=7R-
et / \
| ' \ J
| e ot P - kL
i I... 1 /( / J
: w 11' l.=0 RI y [, =0
R 1
— I I
b h |
2 2
() (h
[y —
T
A o
A T bl 2
[ A= P _ nk”
SN YT A=
/o EN
VAR \ . | ’ 3
/ H { [ - L"L_ | ) lnn = (). I(l )7(!,('
y 46+\ \—}-—- 16 s ‘-1 N /.,=0
. | 7 N '
1 \ /s _" y 3
’ » N B ,b.‘ /_)?_}\\I_ / -y ———
/ | 72 . S B AN 7 §
| ,
IR R
- | = t
() ()
Ideal gas equation of state: p = pRT
. dp
Hydrostatic Pressure:  72= = 14
. F d
Fluid shear stress: T=-= u—li
A day

Hydrostatic forces on plane surfaces:

Iy SIN6G Iy SiNB
F = yheA = - 22— Xpp = — 22—
Y Nce Ycpr heg A cP e,

Buoyancy force: Fg = YVaisplaced
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