
ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 1



ENGR361: Sample - Exam 2



ENGR361: Sample - Exam 2



ENGR361: Sample - Exam 2



ENGR361: Sample - Exam 2



ENGR361: Sample - Exam 2



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



ENGR361: Sample - Final Exam 



 

 

CONCORDIA UNIVERSITY- FACULTY OF ENGINEERING AND COMPUTER SCIENCE 

DEPARTMENT OF MECHANICAL AND INDUSTRIAL ENGINEERING 

 
COURSE 

 

FLUID MECHANICS I 

NUMBER 

 

ENGR 361 

SECTION 

 

EA to EG 
EXAMINATION 

EXAM 1 
DATE 

 

October 3, 2015 

TIME                                                            Rooms 

 

13:00- 14:15                     H-535 & H-937 
PROFESSOR        

 

M. Paraschivoiu 
SPECIAL INSTRUCTIONS: 
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Question 1  

Question 2  

Question 3  

Total  

 

 

Fluid properties:      

Water:  

 = 999 kg/m
3
,  = 9800 N/m

3
,  = 0.001 N-s/m

2
   

 = 1.94 slugs/ft
3
,  = 62.4 lb/ft

3
,  =2.34×10

-5
 lb-s/ft

2
   

 

Gravity:  

g = 9.81 m/s
2 

g = 32.2 ft/sec
2
 

 

Atmospheric pressure:  
Patm = 101 000 Pa 

Patm = 14.7 psi or 2120 psf 



 

Question 1 (10 points): 

 

The space between two 6 in.-long 

concentric cylinders is filled with 

glycerin (viscosity = 8.5 ×10
-3

 lb-s/ft
2
). 

The inner cylinder has a radius of 3 in. 

and the gap width between cylinders is 

0.1 in. Determine the torque and the 

power required to rotate the inner 

cylinder at 180 rev/min (6 rad/s). The 

outer cylinder is fixed. Assume the 

velocity distribution in the gap to be 

linear. 
  

 

 

  
             Figure 1. 



 

  



 

 

 

Question 2 (10 points): 
 

 

Water on the left side of a right-

angle gate keeps the gate close due 

to a block as shown in Figure 2. 

Neglect the mass of the gate. The 

gate has a width of size 1 m. 

 

a) Calculate the vertical force 

on the hinge. 

b) Calculate the horizontal 

force on the hinge. 

 

  

Figure 2 
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Question 3 (10 points):   

 

Compartments A and B of the tank shown in Figure 3 are closed and filled with air 

and a liquid with a specific gravity equal to 0.6. Determine the manometer reading, 

h, if the atmospheric pressure is 14.7 psi and the pressure gage reads 0.5 psi. 

Neglect the effect of the weight of the air.    Figure 3 
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Question 1  

Question 2  

Question 3  

Total  

 

 

Fluid properties:      

Water:  

 = 1000 kg/m
3
,  = 9800 N/m

3
,  = 0.001 N-s/m

2
   

 = 1.94 slugs/ft
3
,  = 62.4 lb/ft

3
,  =2.34×10

-5
 lb-s/ft

2
   

 

Atmospheric pressure:  
Patm = 101 000 Pa 

Patm = 14.7 psi or 2120 psf 

 



 

Question 1 (10 points): 

 

A 3-in-diameter horizontal jet of water strikes a flat plate as indicated in 

Figure 1.  

a) Determine the jet velocity if a 10-lb horizontal force is required 

to allow the plate to move at a constant speed of 10 ft/s to the 

right.  

 

b) Calculate the power (P) generated by the jet on the moving plate.

  

 

         

  

Figure 1 



 

 

Question 2 (10 points): 

 

 

Water flows upwards as a free jet from a circular 6 inch diameter pipe as shown in Figure 2a. The exit speed is 

16 ft/s and the jet reaches a height h from the exit plane. Assume that viscous effects are negligible and that the 

flow is steady. 

a) Determine the height h?  

b) What is the value of z if the pipe is rotated by 10° as shown in figure 2b)? 

  

                                        
 

Figure 2a)        Figure 2b)

  

z 



 

 

Question 3 (10 points):   

 

Water is to be pumped from the large tank shown in figure 3 with an exit velocity of 6 m/s. It was 

determined that the original pump (pump 1) that supplies 1 kW of power to the water does not 

produce the desired velocity. Hence, it is proposed that an additional pump (pump 2) be installed 

as indicated to increase the flow rate to the desired value. How much power must pump 2 add to 

the water? The head loss for this flow is hL = 250 Q
2
, where hL is in (m) and Q is in (m

3
/s).  

 

 

 

 
 

Figure 3.  

  



 

 

 

 

 

 


