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CHEE 314: Fluid Mechanics 

Dear U2s, 

This course pack contains past midterms, quizzes and final exams to help you study for CHEE 314: 

Fluid Mechanics. As amazing as it sounds, you should ONLY come to this course pack for additional 
practice problems. You have a great instructor and an easy-to-read textbook, which should be your first 

points of reference. Make sure you attend all of the lectures because CHEE 314 is a very math-
intensive class and Professor Maric provides you with tons of  examples to understand the concepts. 

Engineering isn’t easy, but you wouldn’t be here if it was. Very few people become high 

achieving students overnight. Work hard and you will get your desired outcome at the end.

Some caveats about this course pack:

 Do not cram before your exams! Instead, try to keep up with the class and spread out your 
studying.

 Sit down and do all of the assigned problems (preferably by yourself first then compare 
with your friends). Make sure you understand every problem.

 For the midterm and quizzes, try to do as many problems as you can from the book 
exercises. They are great practice.

 Follow the units, sometimes they can give you great hints about problems.
 What's open to atmosphere is atmospheric pressure (if this doesn't make any sense to you 

now, don't worry)

Keep an eye out for ChESS activities throughout the year such as (possibly) Apartment Crawl, 

Banquets, Ski Trip, Blues Pub, etc. These events are a great way to take a break and meet 

students in different years. As always, if you have any questions, please email me at 
chess.vpacademic@mcgilleus.ca.

Good luck! 

Cheers,
Thinh Bui
ChESS VP Academic 2021-2022

Some tips to success:

 Instructors for CHEE 314 have changed throughout the years so ALL the questions in this 
course pack are not from Professor Maric. Therefore, please do not come to him with any 
concerns about the course pack. He has made it very clear that he will not endorse and 
bear any responsibility for this course pack.

 The ChESS council is not responsible for the correctness of the solutions and they may 
not be complete. If this is the case, compare with your classmates. Also keep in mind that 
at times, there may be more than one way to find the correct solution.
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Department of Chemical Engineering 
McGill University 

CHEE 314 Fluid Dynamics 

Quiz 2 Fall 2013 

1. (15 marks) A pump is used in a large reservoir to create a fountain. There is a 150 ft of

commercial steel pipe of diameter 1-in and 5 standard 90° elbows. A filter (K=2.8) and two

open gate valves are placed around the pump. Assume the water is at 68°F and the nozzle is a

sudden contraction. What head (ft) needs to be added to the system to create a 10 ft high water

feature? 
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CHEE 314: Fluid Mechanics Quiz #3 (2014) 

2. Two connected cylinders, open to atmosphere at the tops, are connected by a
straight tube as shown. For the instant shown, estimate the rate of change of
water level in the left cylinder. Assume Kentrance = 0.5, Kexit = 1, and all surfaces
have negligible roughness.
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CHEE 314: Fluid Mechanics Quiz #1 (2017) 

Page 1 of 2 

STUDENT NAME:  _______________________   STUDENT #: _______________ 

Q1.  Calculate the approximate viscosity of the oil.  State assumptions, if any. 

[4 points] 
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CHEE 314: Fluid Mechanics Quiz #1 (2017) 

Page 2 of 2 

Q2.   Calculate the minimum force P necessary to hole a uniform 12 ft square gate 

weighing 500 lb closed on a tank of water under a pressure of 10 psi. State assumptions 

made, if any. 

[6 points] 
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CHEE 314: Fluid Mechanics Quiz #2 (2017) 

Page 1 of 2 

STUDENT NAME:  _______________________   STUDENT #: _______________ 

1. Water flows vertically downward

through a Venturi meter as shown.  The

dimensions of the Venturi and the levels

in the mercury manometers are as shown

in the diagram.  The inlets to the

manometers are 2 feet apart.  Estimate

the flow rate through the Venturi meter

in ft3/sec.  The density of water is 62.4

lbm/ft3 and the density of mercury is 13.6

times greater than that of water.  Neglect

any frictional losses.

[5 points] 
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CHEE 314: Fluid Mechanics Quiz #2 (2017) 

Page 2 of 2 

STUDENT NAME:  _______________________   STUDENT #: _______________ 

Q2. Water (μ= 1 mPa.s, ρ = 1000 kg/m3) flows between two large, horizontal 

parallel plates, driven by a pressure gradient applied along the x-axis.  The 

plates are spaced 0.5 cm apart.  A U-tube manometer filled with mercury (ρ = 

13.6 SG) connects two points along the bottom, 15 cm apart, and shows a 

height difference of 3mm.  You may assume laminar flow. 

a) Draw a diagram and indicate which arm of the manometer will have a

higher fluid level. [1 point] 

b) Determine the flow profile and calculate the maximum velocity of the fluid

between the two plates.  State any assumptions made.

[4 points]
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CHEE 314: Fluid Mechanics Quiz #3 (2017) 

Page 1 of 2 

STUDENT NAME:  _______________________   STUDENT #: _______________ 

Q1.  Air at standard temperature and pressure flows through a horizontal, galvanized 

iron pipe (ε = 0.0005 ft) at a rate of 2.0 ft3/s.  The pressure drop is to be no more than 

0.005 psi/ft of pipe.  Determine the minimum pipe diameter. Make assumptions as 

needed. 

Note:  ρ = 0.00238 slugs/ft3, µ = 3.74 x 10-7 lb.s/ft2 [5 points] 
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CHEE 314: Fluid Mechanics       Quiz #3 (2017) 

Page 2 of 2 

STUDENT NAME:  _______________________   STUDENT #: _______________ 

Q2. The aerodynamic behaviour of a flying insect is to be investigated in a wind tunnel 

using a 10x larger robotic insect model with controllable flapping wings.  If the real 

insect flaps its wings 60 times per second when flying at 1.5 m/s, determine the wind 

tunnel air speed and flapping rate of the robot required for model-prototype 

similarity.  Hint:  consider viscosity ν of air = 1.50 x 10-5 m2/s. 

[5 points] 
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Department	of	Chemical	Engineering	
McGill	University	

CHEE	314	Fluid	Dynamics	
Midterm	 Fall	2017	

STUDENT	NAME:							_____________________	

STUDENT	NUMBER:		_____________________	

Regular	Instructions:	

Time:		1	hour,	50	minutes		(11:35	AM	to	13:25	PM)	

There	are	SIX	questions;	the	weight	of	which	is	indicated	on	the	question.		(Total	=	30	points)	

Allowable	aids:		Calculator,	dictionary,	translators,	up	to	20	pages	of	hand-written	notes.	

REALLY	IMPORTANT	instructions:	

Quickly	scan	through	all	the	problems	before	starting.	

Then:		Read	the	problem	a	second	time	carefully.		Think	about	what	it	is	asking.	

Then	think	about	it	again.			

If	you	don’t	know	where	to	start,	go	back	to	the	problem	solving	framework:			

1) draw	&	state	assumptions;		2)		define	physics;		3)		where?	;		4)	solve;
If	appropriate,	5)		check	units	+	assumptions

Finally:	

Relax.					Don’t	panic.					Breathe.					You’ve	got	this.	
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Page	2	of	8	

Do	not	write	on	this	page	–	administrative	use	only.	

Q	1				/	5	

Q	2				/	5	

Q	3				/	5	

Q	4	 		/	5	

Q	5	 	/	5	

Q6	 	/	5	

Total					/	30	
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Page	4	of	8	

Q2.		A	hydrodynamic	accumulator	is	designed	to	reduce	pressure	pulsations	in	a	
machine	tool	hydraulic	system.	For	the	instant	shown,	determine	the	rate	at	which	the	
accumulator	gains	or	loses	hydraulic	oil.				(roil	=	0.9	SG)	

[5	points]	
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Q3.		A	bucket	floats,	open	side	up,	on	the	ocean	(consider	rH20	=	1000kg/m3).		The	
bucket	is	20	cm	in	diameter	and	10	cm	tall.		Starting	from	an	initial	empty	state,	the	
bucket	floats	on	the	water	surface	at	a	depth	of	5	cm.		If	the	bucket	starts	to	leak,	and	
takes	on	water	at	a	rate	of	10mL/min,	how	long	will	it	take	to	sink	to	8cm?			

	[5	points]	
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Page	6	of	8	

Q4.		Two	large	tanks	containing	water	have	small	
smoothly	contoured	orifices	of	equal	area.	A	jet	of	
liquid	issues	from	the	left	tank.	Assume	the	flow	is	
uniform	and	unaffected	by	friction.	The	jet	
impinges	on	a	vertical	flat	plate	covering	the	
opening	of	the	right	tank.	Determine	the	minimum	
value	for	the	height,	h,	required	to	keep	the	plate	
in	place	over	the	opening	of	the	right	tank.	

	[5	points]	
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Q5.	Calculate	the	minimum	force	P	necessary	to	hold	a	uniform	14	ft	square	gate	
weighing	500	lb	closed	on	a	tank	of	water	under	a	pressure	of	10	psi.	State	assumptions	
made,	if	any.		Show	all	work.	

[5	points]	
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Q6.		Water,	in	a	4-in.	diameter	jet	with	speed	of	100	ft/s	to	the	right,	is	deflected	by	a	
cone	that	moves	to	the	left	at	45	ft/s.	Determine	(a)	the	thickness	of	the	jet	sheet	at	a	
radius	of	9	in.	and	(b)	the	external	horizontal	force	needed	to	move	the	cone.	

[5	points]	
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(0 @) 
Q.!A, Two tanks filled with air are 
connected by water-filled manometers 
as shown. The water levels are as 
shown. Choose the correct answer for 
the gage pressure for Tank A. 

Atmospher• 

Pa= + 3" water 

�= + 1" water 

Pa= + O" water 

Pa= - 1" water 

Pa= - 3" water 

B 
----------- ·---------- --
------- ---- ----------- ------- - ----- -
---------- ----------

1· 
O" 

- 1 •

1'? � 'f qh,., � ail\.

1e -P, 1;,il 'Pi. 'P� � 111\ 
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1'1 ° ?3 �/ ,iv

p 
� I ,,,1'1 " ,,Jnt, 

[2 points] 

of�
'\i\V-tf'-

\\_.� �- A helicopter maintains a stationary position 10 m above sea level. If any 
differences in air density are neglected, would the blades need to spin FASTER, SLOWER, 
or AT THE SAME RATE to maintain stationary position at 100 m above sea level? 

[2 points] 
ANSWER: 

-----------------------------------
a./� 

' �----------------------------------' 
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��� 

cu�� A hydrodynamic accumulator is designed to reduce flow pulsations in a flow line. 
For the instant shown, determine the rate at which the accumulator gains or loses 
hydraulic oil. (p0,1 = 0.9 SG; accumulator is pressure regulated to be at 10 kPa gage) 

AV_ 

Jt-

10 kPa 

,_ r D = 1.25 in. ,._ 

'----
V = 4.35 ft/s � 

[S points] 
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fil. A copper wire is to be coated with paint for insulation by drawing it through a circular tube of 2.0 mm diameter, and length of 10 cm. The wire diameter is 1.9mm andis centered in the tube. The paint(µ= 10 Pa.s) completely fills the space between the wire and the tube. The wire is drawn through the paint-filled tube at a speed of 50 m/s.Determine the force required to pull the wire.
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[S points] 
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Ll I
,V \l,�,..- (

'I, I 0 
( (} � A cart with wheels is being sprayed by two 0.05 m2 jets that are being deflected offthe surface at speeds of V1

=10 m/s and ½=30 m/s and at angles of 6 1=55° and 62
=40°, respectively. The cart has a mass of m=l0kg and a coefficient of friction µ=0.02 with theground beneath it. What is the terminal velocity and the direction of the cart?

Hint: Friction force can be calculated as Fr= µFv. Consider Fv carefully.
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Q2.,_ When the suppl y va lve is 
Newtonian liquid flows into 

opened, a very viscous 

which overflows. Determin 
a very large c ylindrical tank 

liquid on the outside of th 
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l
he velocit y profile of the , 
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c
t
y inder as it slowly spills down 
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g§_. The 18-ft-long lightweight gate shown in the figure is quarter circle, hinged at H. 
Determine the horizontal force P, required to hold the gate in place. 
the hinge and the weight of the gate. 

41 u ,. 
:ri� 
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G 

eglect friction at 

sJ; 
[5 points] 
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CHEE 314: Fluid Mechanics Quiz #1 (2018) 

sTuoENT #: JJd.:iKitLHo::> 

Qb An aluminum cylinder (SG = 2.64, diameter 73mm, length 25cm) is inside a vertical 

steel tube with an inner diameter of 75mm. The inner wall of the tube is coated 

with a thin film of motor oil (µ = 2 x 10· 1 N-s/m2
). The cylinder weighs 3 kg and is

attached to a support cable, which is used to pull the cylinder upwards at a 

• I\, 
constant speed of 3 mm/s. What is the tension applied on the support cord? State 

- • 7 
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[4 points] 
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CHEE 314: Fluid Mechanics 
Quiz #1 (2018)

-

m:. Calculate the minimum force P necessary to hold a uniform 12 ft square gat W: le). 'r-t-

weighing 200 lb closed on a tank of water under a pressure of 10 psi. rawing not

to scale, state any assumptions.
IS points) 

[1 point) 
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