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6. Answer questions in the space provided. You may use the back of the page if required. 
Do not attach or insert any answers on scrap sheets of paper-these will not be marked. 

7. Students must layout their work clearly and legibly at all times; otherwise, marks may be 
lost. Illegible answers will not be graded. 
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8. Full marks will be awarded for correct answers using the correct method. You must 
clearly show the method, formulas, and numbers used to solve the problem. Marks will 
be deducted for incorrect units. 

10. Do not detach any sheets from the test paper. 
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9. Use engineering judgment when answering questions. If you feel that there is a genuine 
error or omission in any question, then make an assumption and draw this to the attention 
of the examiner right on the test paper and continue with the solution. 
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11. A basic formula sheet with a table of centroids and second moments of area is included 

with this exam paper. 
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Each of the questions below is followed by several suggested answers. On the exam paper, circle the 
ONE that is best. Questions Al to A5 are worth 2 marks each for a total of 10 marks. 

A1. Using the (MLT} system, what are the basic dimensions the shear stress, T ? 

(a) (M'L'T} 

(b) (M'L*T-} 

(c) (M'LT'} 

)M'LT} 

(a) 0.51 m 

)2.0 m' 

A2. A compressed air tank contains 3 kg of air at a temperature of 70°C. A gauge on the tank reads 
S0 kPa. The volume of the tank is approximately: 

(c) 5.9 m 

(d) 1.5 m? 

(a) 17,8 KN 

(b)) 35.7 kN 
(c) 39. 1kN 

(d) 46.4 KN 

A3. What is the buoyancy force on a square submerged in oil (S.G.=0.91), as shown in the figure below? 

The square has a depth of 1 m into the page. 

PART A - MULTIPLE CHOICE QUESTIONS 

(a) Fy = yhR 

(b) Fy =r (h+)R 

t=4m f:to./ (92i0 )4m 

(d) Fy =y (h-) 

A 

G-ThoA:Y(h-)R 

(a) 14.4 1b/in? 

Cb)21.1 Ibin 

T2 

-35.7kN 

(c) 20.3 1b/in? 

z87M Got273k 

(d) 20.7 1b/in? 

753kfm? 

A4. Referring to the diagram below, a liquid with specific weight () is contained in a tank with a 
quarter-circular section A-B with radius R. What is the magnitude of horizontal force of the liquid on 
the curved wall A-B per unit depth (into the page)? 

2m 

PgP Pathn 

-2m 

h 
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Liquid, y 

0.6m 

B 

AS. A Bourdon gauge on an air tank reads 20.7 Ib/in' when the local atmospheric pressure is 14.8 1bin'. 
Changes in the weather cause the local atmospheric pressure to decrease to 14.4 lb/in. If there has been 
no air discharge and the tank temperature is unchanged, what will the Bourdon gauge read? 

Oil 

R 

SG=0.91 

A 

Absolute tauk pres. emains constamtl) 

207pi =P- 4.8psi p36Spsi (consthut) 

P= 35:Spsi (4Api= 2. psi ANr. 



Q1. (a) Consider the manometer shown below. For the manometer dimensions (hi, h2, L) and angle (B), obtain an expression of the pressure difference pA and the gravitational acceleration (g). (6 marks) 

GqAUGE PRES. 

AT A. 

--31% N-"3.92 kPa 

PB, in terms of the three fluid densities (p1, pz, p:) 

2 

+A 
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(b) An inverted manometer is connected to an air duct as shown below. Calculate the gauge pressure in 
the duct. (4 marks) 

air 

Air 

h, 

PA + 

Patm-100 kPa 

Duct 

ÁNS. 

water 

p-998 kg/m' 

B 

L 

Bx 

h,=40 cm 

h,-65 cm 



Q2. A shaft with a diameter of D, 2.10 cm is pulled axially through a stationary journal bearing with 
length L-18 cm. The journal bearing has a diameter of Dp -2.14 cm. The uniform radial clearance 
between the shaft and the bearing is filled with SAESOW oil that has a dynamic viscosity of y=0.86 
kg/(ms). Assuming a linear velocity profile in the oil that fills the gap, calculate the force (F) needed to 

pull the shaft axially at a steady speed of 3.5 m/s. (10 marks) 

dr 

V=3.5 Y 

AV 3.5 
O.IOo 2m 

Fa o.B6 

Stationary Bearing 

D, =2.14 cm 

AD 

2 

L=18 cm 

2 

DË or D, u ok (D D) 

Shaft 

A= LT (o, 02) 2 m)(o.1Sm)=o. o1 - .x10 m 

kg (17,506)o.o|2 m = |8o N 

(THIS IS vERY S MILAR To PRob. "e SEr"|) 
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oil film 

D, = 2.10 cm 

(2x10m) 



Q3. A circular gate with radius R=1.l m is hinged at point A. The water has a density of 998 kg/m'. 
Draw a fuly labelled free body diagram of the gate. Calculate the required force (P) applicd at point B 
to hold the gate in place. (10 marks) 

F.B.D. 

FAY hia 3.2m 
water 

2.1 m 

R=hce A = 70. 

- /15Cnt 

= I|9. k 

) 
3.2m (380)m*) 

B 

R 

P 

h(3.2m)r.Dm 

= O.044S3 m 

P= lo. 2kN 

Head-on View 
of Gate 

1.1 m 
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R=1.1 mn 

P=19./KN o.094S3 m)1o,2 kn 

=1.150mt 
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