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Answer any four questions 

QUESTION 1 [5 MARKS] 

Full Marks: 20 

'Democratic management style is better than persuasive and laissez faire management style' - Do you 
agree with this statement? Justify your answer with appropriate logic. [5] 

QUESTION 2 [5 MARKS] 
Briefly discuss the informational roles and decisional roles of a manager according to Mintzberg. [5] 

QUESTION 3 [5 MARKS] 
Your friend has started a small cafe called Green Cup Cafe near your university campus. The cafe is 
popular among students because of its affordable prices and comfortable environment. However, the 
cafe has limited seating space and sometimes struggles to serve customers quickly during peak hours. 
Recently, several new cafes have opened nearby, increasing competition. 

Prepare a SWOT analysis of the Cafe. [5] 

QUESTION 4 [5 MARKS) 
Imagine you are the manager of a gym, and the monthly membership fee increased from $50 to $65 
after renovations. Some members complain and cancel, but you hesitate to lower the price because 
you already invested heavily, and your team agrees with your decision without much discussion. 

What is the percentage increase in the membership fee and which two decision-making errors are 
present in this situation? [5] 

QUESTION 5 [5*1 = 5 MARKS) 
Define any five of the following concepts: [5] 

a) Time Value of Money (TVM)

b) Anchoring Bias

c) External Locus of Control

d) Polycentric Attitude

e) Whistle blowing

f) Line Authority

g) Effectiveness
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Answer all the questions 
Assume any missing data reasonably 

PART-A 

QUESTION 1 (10 MARKS] 
Determine the total length and tension in each segment of the cable as shown below in 
Figure 1. 
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Figure 1 
QUESTION2 (10 MARKS] 
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Determine the horizontal and vertical components of reaction at A and C of the three­
hinged arch shown below in Figure 2. Assume A, B, and Care pin connected. 

4111 

10 kN 

B 

I ,., -
8 r--1 m-1

---) m---- m 

Figure 2 

[10] 

[10] 

Page I of2 



PART-B 

QUESTION 3 [10 MARKS] 
Analyze the plate girder ABCDEF shown below in Figure 3, and draw the influence lines 
for Reaction at A (RA) and Shear in panel BD (VBn), if unit load passes over the stringers. 
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Figure 3 
QUESTION 4 [10 MARKS) 

[10] 

Analyze the frame shown in Figure 4 and draw the influence lines for Vertical Reaction at [lOJ 
a (Ya), Shear force at e (Ve), and Bending moment Mc (bf) at c, if the unit load moves over 
beam bf [dis an Internal Hinge] 
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Answer all questions 

Credit: 3.0 
Full Marks: 60 

Question 01: [5*4=20] 
a. Explain the sources of unce1iainty in reinforced concrete desing and construction.
b. Explain the specification and role of aggregates in reinforced concrete.
c. Briefly explain the requirements of serviceability in reinforced concrete design.
d. Explain the fundamental assumptions for reinforced concrete design.

Question 02: [20] 
A simply suppo1ied beam has cross section as shown in Figure 1. Analyze the section to 
determine the ultimate moment capacity (<p of the beam. For simplicity, assumed d1. Use J'c = 
5000 psi, and/;, = 60000 psi, 

Question 03: [20] 
A floor system, shown in Figure 2, consists of 3 inch concrete slab suppo1ied by T-beams, 
with a clear span of 24 ft. The factored moment at the mid-span is 6400 kip-inch. Design the 
T-beam to determine the steel area to resist the given moment. Material properties: fd= 3000

psi and [y = 60,000 psi .
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Figure 1: RC beam section 
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Figure 1: Beam layout 
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TABLEA.1 

Designations, diameters, areas, and weights of standard bars 
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lnch-Poun� SI' Diameter, in. Area, in2 lb/ft 

IO i = 0�17:"i (U! 0,376 
IJ += 0.500 0.20 0.6f,g 
16 i = lt62:"i (i.Jl J().JJ 

19 i= 0.750 04-1 1.51)2 

21 }= (U:175 0/'1.) 20-l-J 
25 1= lJJiXJ 071J 2,,70 

29 q= l.t2W LOU -'·"·'° 

Jl li= l.27(F U? 4-30] 

36 If= !..l !(1 156 5.J-1.1 
43 ti= 1.(i<JY �.25 7.(,5() 

1ll 
II 
14 
18 57 2t = 2.257" .too IJ/ij() 

TABLEA.7 
Maximum number of bars as a single layer in boam stems 
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Minimum beam depths for compression reinforcement to yield 
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Answer all the Questions 

QUESTION 1 [15 MARKS] 

Course Code: CE 331 
Full Marks: 60 

(a) Explain the relationship between alkalinity and coagulation in water treatment. [5] 

(b) Ajar test analysis was conducted to determine the optimal coagulant dose for a municipal
water supply. The results indicate that the proposed alum dose is 80 mg/L. The raw water [5+5=10] 
has no measurable alkalinity and negligible buffering capacity.

1. Using stoichiometry, estimate the resulting pH immediately after adding 80
mg/L of alum. Show all calculations.

11. Calculate the amount ofNaOH (mg/L) needed to neutralize the water and bring
the pH to 7.0.

Necessary Reactions: 

Al2 (S04\ ·14H20 = 2Al(OH)
3 

·3H20(s) +2H
2
0+3H

2
S0

4 

H
2
S0

4 
+ 2NaOH = Na

2
S0

4 
+ 2HzD 

Molar mass of alum (Ah(S04)3 · l 4H20) ::::o 594 g/mol 

QUESTION 2 [15 MARKS] 

(a) A large-scale municipality uses groundwater from a tubewell as its source of [2+1+4+3=10]
drinking water. However, the consumers complain that the water requires excessive
soap for washing and does not lather easily.

1. Identify and explain the problem with this water.
11. Suggest a suitable treatment method to solve the problem.

111. Describe the treatment process, including the treatment units and chemicals
used.

1v. Mention if the proposed treatment method can provide any additional benefits
besides solving the main problem.

(b) Differentiate between the mechanism of RSF and SSF in removing particle. [5]



QUESTION 3 (15 MARKS] 

(a) A raw water is tested in the laboratory to determine the water quality parameters. The pH [10] 
and temperature of the water sample were found to be 7.8 and 27°C respectively. In
addition, the total alkalinity, hardness (calcium ion concentration) and total dissolved solids
were calculated as 95 mg/L as CaC03, 31 mg/L as Ca2+

, and 240 mg/L respectively.
Calculate and comment on the stability of water using Ryznar Index.

(b) Discuss the elements of water supply system with a neat diagram. [5] 

QUESTION 4 (15 MARKS) 

(a) Two wells, each 24 inches in diameter, have a static water depth of 200 ft and a drawdown [8] 
of 30 ft. A laboratory test on a soil sample indicates a coefficient of permeability of 0.099
gpm/ft2. The radius of influence for each well is 1025 ft, and the wells are located 24 ft
apart. If both wells are pumped simultaneously, calculate the combined pumping rate,
considering well interference.

(b) Discuss the main problems associated with groundwater development in Bangladesh. In [7] 
your answer, explain the causes and impacts of those problems.

Necessary Formula and chart: 

rrK(D2-d2) 
1. Q= 

ln(R/r) ] 
_ _ K(D 2 -d 2) 

2. Ql - Qz - 1n(R2frw) 
3. Q=VA
4. LI = pH - pHs
5. pHs = (pKz - pks) + pCa2+ 

+ pAlk
6. RI = 2pHs - pH

RI Range Indication 

Less than 5.5 Heavy scale formation 
5.5 to 6.2 Some scale will form 
6.2 to 6.8 Non-scaling or non-corrosive 
6.8 to 8.5 Corrosive water 
More than 8.5 Very corrosive water 
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Answer all the Questions 

QUESTION 1 [15 MARKS) 

Course Code: CE 331(old) 
Full Marks: 60 

(a) Explain the relationship between alkalinity and coagulation in water treatment. [5] 

(b) Ajar test analysis was conducted to determine the optimal coagulant dose for a municipal
water supply. The results indicate that the proposed alum dose is 80 mg/L. The raw water [5+5= 1 O] 
has no measurable alkalinity and negligible buffering capacity.

1. Using stoichiometry, estimate the resulting pH immediately after adding 80

mg/L of alum. Show all calculations.
11. Calculate the amount of NaOH (mg/L) needed to neutralize the water and bring

the pH to 7.0.
Necessary Reactions: 

Al2 (S04)3 ·l4H20 = 2Al(OH\ ·3H
2
0(s)+ 2H20+3H2S04 

H
2
S0

4 
+ 2NaOH = Na

2
S0

4 
+ 2H

2
0 

Molar mass of alum (Ah(S04)3· 14H20) � 594 g/mol 

QUESTION 2 [15 MARKS] 

(a) What are the different methods to remove hardness from water? Explain each method [10] 
briefly with the relevant chemical reactions.

(b) Differentiate between the mechanism ofRSF and SSF in removing particle. [5]
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[There are Four questions here. Answer all the questions. Assume reasonable values of any data, if missing. Digits in the 

right margin inside the third parenthesis indicate marks.] 

PART-A [25 MARKS) 

QUESTION 1 [10 MARKS] 

(a) Define the following soil deposits: [4]
(i) Laterite (ii) Verved clay (iii) Dunes (iv) Boulder Clay

(b) Classify different types of soils based on particle size according to Unified Soil Classification System
(USCS). [3]

( c) Define various types of secondary structures of soil. [3]

QUESTION 2 [15 MARKS] 

(a) Liquid limit test was carried out on a silty clay sample using Casagrande's apparatus and the following
results were obtained:

No. of blows (N) 15 20 28 33 39 

Water Content(%) 50.0 48.1 45.8 44.7 43.5 

Plot the flow curve in a semi-log graph paper and determine the liquid limit of the sample. Also compute 
the flow index of the sample. [6]

(b) The values of liquid limit and flow index ofa silty clay sample, as estimated from the flow curve, have
been found to be 62% and 20%, respectively. The natural water content and plastic limit of the sample
were found to be 40% and 22%, respectively. From grain size analysis, clay fraction (smaller than 0.002
mm) of the sample was found to be 32%. Calculate liquidity index, consistency index, toughness index
and activity of the sample. [4]

( c) Define Shrinkage limit.

A saturated clay sample has a volume of 16.4 cm3 and a weight of 28.8 gm. On drying, the sample
attains a volume of9.8 cm3 and a weight of 19.7 gm. Determine the shrinkage limit and specific gravity
of solids (Gs) of the sample. Assume unit weight of water to be 0.9963 gm! cm3 . [ 5]
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PART-B [25 MARKS] 

QUESTION 3 [15 MARKS] 

(a) By drawing a qualitative graph show the effect of higher compactive energy on compaction. [2] 
(b) During construction of a highway, Modified Proctor compaction test has been conducted in the laboratory

on a silty sand sample and the following results were obtained: [13] 

Moisture content (%) Dry density (kg/m3) 

12 1666 

14 1726 

16 1757 

18 1753 

20 1707 

22 1654 

The following are the results of a field density test performed on the same soil using sand cone method. 
Calibrated dry mass of Ottawa sand = 2.65 kg 
Volume of jar = 0.001646 m3 

Weight of jar + cone + sand (before filling the hole) = 7.31 kg 
Weight of jar + cone+ sand (after filling the hole) = 3.15 kg 
Calibrated mass of Ottawa sand to fill the cone = 1.326 kg 
Weight of wet soil from hole = 3.10 kg 
Moisture content of wet soil = 16 % 
(i) Determine the maximum dry density in laboratory and optimum moisture content.
(ii) If the specification of this highway project demands 100%±2% relative compaction to be achieved, then

check whether the field compaction meets the demand or not. 

QUESTION 4 [10 MARKS] 

During a geotechnical site investigation, an undisturbed soil sample was collected using a thin-walled sampler. 
The sample is cylindrical with a diameter of 7.0 cm and a length of 50 cm. The moist weight of the sample is 
36.6 N. Laboratory tests show that the water content is 12% and the specific gravity of soil solids is 2.70. 

Determine: 
(a) Void ratio
(b) Porosity
( c) Degree of saturation and air content

( d) Dry unit weight
( e) Effective unit weight
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a. When does the frictional loss (hf) and the eddy loss (he) occur? Discuss. [5] 
b. State whether the following open channel flows are uniform or non-uniform. If non-
uniform, state the type of non-uniform flow. [5] 
i) Flow in a roadside gutter ii) Flow behind a dam iii) Overland flow
iv) Flow in a prismatic channel with constant velocity v) Flow surge produced by a sudden
closure of a sluice gate

QUESTION 2 (lOMARKS) 
a. Prove that at the critical state of flow, the discharge is maximum for a given specific [6]

energy.
b. Derive the Law of Torricelli. [4] 

QUESTION 3 (10 MARKS] 
For a trapezoidal channel with b = 6.5 m and s = 2, compute the critical depth using trial and [10] 
error method, if flow rate, Q = 15 m3 

Is and a = 1.10. Do the first three trials. 

QUESTION 4 (10 MARKS] 
The data collected during the stream gauging operation at a certain river is given in the table [IO] 
below. Compute the discharge and mean velocity for the entire section. 

Distance from left Total depth (m) Meter depth (m) Velocity (mis) 
bank (m) 

0 0 
2 0.8 0.48 0.52 
5 2.5 0.5 1.65 

2.0 0.99 
7 3.5 0.7 2.8 

2.8 1.6 
9 2.6 0.52 1.8 

2.1 1.1 
12 0.8 0.48 0.55 
15 0 


