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'QUESTION 1: [5*2=10 MARKS]

Answer any two of the following questions:

i.  Differentiate variable cost and fixed cost with appropriate examples related to a
construction company.
ii.  Briefly explain the importance of financial statement analysis with examples.
iii. “Manufacturing overhead is product cost but it is also indirect cost™- is the statement

true? Justify your answer. .
(PO11/ CO5/ K5)"

'OUESTION 2: [5+5+4=14 MARKS]

.Data for Iftekhar Corporation are shown below:

Total Per unit
Sales Tk. 500,000 Tk 100
(-) Variable expense 300,000 (60)
Contribution margin Tk 200,000 | Tk 40

Fixed expenses are Tk 70,000 per month and the company is selling 5,000 units per month.

i.  Refer to the original data, what is the revised net operating income if the selling price
per unit increases by 10%, variable expenses increase by Tk 3.20 per unit, and the
number of units sold decreases by 10%?

ii.  Refer to the original data, how much will net operating income increase (decrease) per
month if the company uses higher-quality components that increase the variable
expense by Tk 5 per unit, increase unit sales by 5% and increase fixed expense by Tk
5,000.

iii. Refer to question (ii), calculate break-even point in unit sales and dollar sales.

(PO11/CO2, CO3/KS) -

QUESTION 3: [15S MARKS]

Answer any one (a or b) from the following questions:

a. The comparative statements of Jupiter Company are presented below:



- il

Jupitar Company

Balance sheet

'
i
i

2018 (Taka) |

2020(Taka) | 2019(Taka)
| Assets:
| Current assets
] Cash 21,000 18,000 20,000
| Short- term investments 18,000 15,000 14,000
] Accounts receivables (net) 86,000 74,000 70,000
| Inventory 90,000 70,000 100,000
| Total Current Assets 215,000 177,000 204,000
| Fixed Assets 423,000 383,000 346,000
| Total Assets | Tk 638,000 | Tk. 560,000 | Tk 550,000
| Liabilities and Stockholder’s Equity: o]
| Current liabilities
I Accounts payable 122,000 110,000 100,000
‘ Income tax payable 23,000 22,000 20,000
Total Current Liabilities 145,000 130,000 120,000
' Long term liabilities '
‘ Bond payable 120,000 80,000 100,000
Total Liabilities | 265,000 210,000 220,000
- Stockholders’ equity
Common stock (Tk 5 par) 150,000 150,000 150,000
Retained eamings 223,000 200,000 180000
Total stockholders’ equity 373,000 350,000 330,000
Total Liabilities & Stockholders’ Equity | Tk 638.000 | Tk 560,000 | Tk 550,000
Other Information:
2020 (Taka) 2019 2018
(Taka) (Taka)
Net Sales 600,000 520,000 550,000
Cost of Goods Sold 415,000 354,000 300,000
Net Income 38,400 31,400 35,000

Required: Compute the following ratios of 2020 and 2019 and compare the results of two
years: (Hint: take two years for average calculation)

i.  Current ratio

ii.  Inventory turnover

Profit margin

Asset turnover

Debt to asset ratio

Return on shareholder’s equity

iv.
V.
Vi.

b. Some of the beginning balances of Moon Company of its trial balance on July 01, 2023:

Debit (Tk) | Credit (Tk)
Cash 60,000
Supplies 2,800




Equipment 25,000

Uneamed rent revenue 10,200
Service revenue 60,000
Interest expense 1000

Salaries and wages expense 14,000

i.  Prepare the journal entries of Moon Company:

July 1. Moon company invested Tk 500,000.

July 3. Purchased supplies Tk 5,000 on account.

July 12. Paid one year insurance policy Tk 3,600.

July 13. Cash received Tk. 10,200 but service has not yet been performed.

July 15. Purchase equipment Tk 20,000.

July 17. Received revenue Tk 10,000.

July 20. Owners withdrew Tk 15,000.

July 31. Salaries are paid Tk. 20,000 of which Tk 15,000 is paid for current month.

ii. Prepare the adjusting entries of Moon Company:

The equipment depreciates Taka 400 per month.

One-third of total uneamed rent revenue was eamed during the quarter.
Supplies on hand total Taka 900.

Insurance expires at the rate of Taka 200 per month.

Accrued utility expense Taka 1,000.

Service performed Tk 15,000 but cash has not been received yet.
Accrued rent expense Tk 20,000.

Nownbkwbde-

(PO11/ CO4/ K5)

QUESTION 4: [6+5= 11 MARKS]

Consider the following account balances (in thousands) for the Shaler Corporation on Year
2022:

Beginning of the year | End of the year
Raw Material TK 130,000 TK 68,000
Work- in process 1 66,000 1 4.4’000
Finished goods 246,000 204,000
End of the year
Purchase of direct materials TK. 256,000
Direct manufacturing labor 212,000
Indirect manufacturing labor 96,000
Indirect materials 28,000




Plant insurance

4,000

Depreciation- plant, building, 42,000
equipment

Plant utilities 24,000
Repair and maintenance- plant 16,000
Marketing and distribution expense 124,000
General and administration expense 68,000
Revenue Tk 2,000,000

a) Prepare a schedule of cost of goods manufactured.
b) Prepare an income statement.
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There are Eight Questions. Answer any Six including Q1, Q2, Q3 and Q4. All questions are

of equal value. Figures in the right margin indicate marks.

QUESTION 1 [25 MARKS]

a. Define linear combination, linear dependency and independency. Check whether
(1:—1, 2) s (3, —5,1) s (2,7, 8) and(—l, 1, 1) are linearly dependent or independent.

b. If ¥=(2,-54),% =(1,-3,2),%,=(2,-11), then check whether ¥ can be
expressed as a linear combination of ¥, and ¥, or not.

QUESTION 2 [25 MARKS]
a. Solve the Legendre’s homogeneous linear differential equation

ad’y sdy d 1
(1+x) 2—;3—+2(1+x) EJ;Z——(1+x)2d—z+(l+x)y=m.

b. Solve the following non- homogeneous  differential  equation
3x
(4D -12D+9) y=144¢>.
QUESTION 3 [25 MARKS]
a. Solve the following Cauchy-Euler homogeneous linear differential equation
(x*D*+1) y =3x".

b.  Solve the following differential equation (D2 -eD+ 9) y=1+x+x°.
QUESTION 4 [25 MARKS]
a. Solve the following differential equation (D* —3D +4D—2)y =e* +cosx.

b. Determine the median and mode from the following table:

Marks 40-50 50-60 60-70 70-80 80-90
No. of students 15 20 35 20 10

QUESTION 5 [25 MARKS]

a.  Define Karl Pearson’s coefficient of correlation. Calculate Karl Pearson’s
coefficient of correlation from the following data on demand and price of a
specific commodity.

Price 4 5 9 13 14 18 21
Demand 14 11 10 17 13 16 15
-b. The number of employees, average monthly wages per employee and standard
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deviations of two factories are given bellow:

, Firm A | Firm B
No. of employees 100 200
Average monthly wages per employee (Tk) 2400 1800
Standard deviations (Tk) 60 80

i. Which firm A or B pays larger amount of monthly wages?
ii. Which firm shows greater variability in the distribution of wages?

OR

QUESTION 6 [25 MARKS]
a. An analysis of workers is given below. Calculate coefficient of skewness and [15]
comment on the result:

Age (year) | 20-25 | 25-30 | 30-35 | 35-40 | 40-45 | 45-50 |

No. of 8 12 20 25 15 8
employees
b. Determine the mean deviation about mean and standard deviation from the data:  [10]
Class interval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
Frequency 5 9 13 21 15 11
QUESTION 7 25 MARKS]

a. In a certain factory producing cycle tires, there is a small change of one in 500 [15]
tries to be defective. The tires are supplied in lots of 10. Calculate the
approximate number of lots containing, (i) No defective tires in a consignment
of 10000 lots, (ii) One defective tire in a consignment of 10000 lots, (iii) Two
defective tires in a consignment of 10000 lots.

b. In an industry, there is 20% chance of suffering an occupational disease. [10]
Determine the probability that out of 6 workers, (i) 3 workers will contract the
disease, (i1) 4 workers will contract the disease, and (iii) 4 or more workers will
contract the disease.

OR
QUESTION 8 [25 MARKS]
a. The probability function of a continuous random variable X is [15]
2
—(1+x);2<x<5
f(x)=427 (1+2)
0; elsewhere
Determine E(X) and ¥V (X).
b. Suppose that X and ¥ have the following density function [10]

kb 0<x<20<y<l,
0; elsewhere

f(x,y)={

Determine £ and P (X< 1).
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(O8]

Answer all the questions

In Fig.l arigid block ae is attached to a steel bar ed and restrained at d. A 2026 N load is applied at the
rigid member such that it will force the rigid member to shift rightward without any tilting. There is a 4 mm
gap between rigid block and aluminum bar ab. Calculate axial stresses developed in bars ab and cd
[Given: Ey = 200GPa, Ey = 80 GPa, Ay = 20 % 20 mm’, Aa = 25 % 25 mwi’].

The rectangular prism shown in Fig.2 is subjected to normal force in the x-direction and is restrained in the
z-direction. Calculate the normal stresses and strains that develop in the prism. Also calculate the tensile
force in z-direction and elongation in x-direction
[Given: Modulus of Elasticity = 2000 ksi, Poisson’s Ratio = 0.30].
2 10 k 2
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Fig.1 Fig.2 Fig.3 Fig.4
Draw axial force (AF), shear force (SF) and bending moment (BM) diagram for the members ab and ace
of the frame abede loaded as shown in Fig.3.
Fig.4 shows a composite cross section (consisting of steel and aluminum) of a simply supported beam.

Calculate the maximum stresses produced in aluminum and steel for induced bending moment of 540 k-ft.
Also draw stress diagram [Given: Egeer = 30000 ksi and Eatuminum = 10000 ksi].

I’)II

8//
l 0.1” EI
|~— 6" _“"_*
Fig.5 Fig.6

Fig.5 shows a cross section of a simply supported beam. Calculate the maximum stresses for induced
bending moment of M = 550 k-ft.

For vertical shear force 5 kips, compute and illustrate shear flow and determine the location of shear center
for the cross section shown in Fig.6 [Given: Thickness of the cross section, t = 0.1 inch].



Draw axial force (AF), shear force (SF) and bending moment (BM) diagram for the member c¢d of the
structure abedef loaded as shown in Fig.7.

A cylindrical steel pressure vessel (Fig.8) of 26” in diameter with a wall thickness of 1” is subjected to an
internal pressure of 250 psi. Calculate the tangential and longitudinal stresses and strains in the steel [Given:
Modulus of Elasticity = 30000 ksi and Poisson’s Ratio = 0.25].

OO
:

F—13"—16.5746.57
R 0 S\Y
26"

e oL
F6 64
Fig.7

Fig. 10

Calculate the shear stress produced in the section (at level A-A) shown in Fig.9 if the induced shear force
is 10 kips [Given: Thickness of the cross section, t = I inch].

. For the cross section shown in Fig.18, (a) Calculate the flexural shear flow at bolt level (B-B), (b) Caiculate
the spacing of 0.5” dia bolts required at the level (B-B) of to withstand the shear flow [Given: Shear force
at the section, V =10 kips, Allowable shear stress for bolt is 20 ksi, thickness of the beain cross section, !
= 2 inch].
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[Answer all the questions. Assume value for any missing datal

QUESTION 1 [25 MARKS]
a.  Briefly describe the constituents of paints.

b. Differentiate between (i) Paint and varnish, (ii) Heart wood and sap wood.

c. Discuss the most suitable admixture for mitigating freeze-thaw degradation in concrete
structures, explain its mechanism, main disadvantage and the most common method used to
address this drawback.

d. List the advantages of ferrocement.

QUESTION 2 [30 MARKS]

a. Three aggregate samples are to be blended for an asphalt mixture. The grain size distribution is
given in Table 1.

1. Determine the mix ratio of aggregates A, B, and C to meet the target specification provided
in Table 1 and calculate the percent passing for the combined aggregate in each sieve.
ii. Calculate the fineness modulus of the combined aggregate.
iii. Calculate the absorption capacity of the combined aggregate, if the bulk absorption
capacities of aggregates A, B, and C are 1.6%, 0.8% and 3.8%, respectively.

Table 1: Sieve Analysis of Aggrtegate

b.  State four characteristics of open graded aggregate and gap graded aggregate. Also draw their
typical gradation curves.

% Passing
Sieve size Target
Aggregate A | Aggregate B | Aggregate C Specification
3" 100 - -
2" 97 100 -
1" 40 85 100
¥a" 55 65 15 35
12" 10 18 8
No. 4 1 8 2 3
No. 8 0 0 0
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c. A concrete mixture requires 700 kg of sand (SSD basis) per cubic meter. Laboratory testing  [7]
shows that a sand sample has a moist mass of 575.1 g and an oven-dry mass of 530.9 g. The
absorption capacity of the sand is 2.5%.

Calculate (i) the total moisture content and free moisture content of the sand, (ii) the mass of
wet sand required to supply 700 kg of SSD sand, (iii) the amount of free water contributed by
the sand to the concrete mixture.

QUESTION 3 [20 MARKS]
a. Explain the effects of age of concrete and water/cement ratio on strength of concrete. Draw  [10]
relevant typical graphs.

b.  Write down the probable causes and remedies of (i) bleeding, (ii) laitance of concrete. [10]

QUESTION 4 [25 MARKS]

Design a concrete mix according to the ACI 211.1 mix design method for a non-air entrained concrete  [25]
to be used in an 8" slab. The specified compressive strength at 28 days is 32 MPa and the required
slump is 50-100 mm. A superplasticizer (specific gravity 1.3) is to be used at a dosage of 1.2% by
weight of cement, capable of reducing water demand by approximately 15% while maintaining
workability. Additionally, a retarder (specific gravity 1.2) is to be incorporated at a dosage of 0.5%

by weight of cement. The clear spacing between reinforcing bars is 1.5" and the narrowest dimension

of the structure is 3.75". Table 1 to Table 4 in annexure and the following data are provided for the

mix design.

Cement: Portland Composite Cement; Specific gravity = 2.85

Coarse Aggregate:

— Absorption capacity: 1.7%

— Moisture content: 0.6%

— Bulk specific gravity (Oven Dry): 2.75

—  Unit weight (dry-rodded): 1700 kg/m?
Fine Aggregate:

— Fineness modulus: 2.9

—  Absorption capacity: 3.9%

— Moisture content: 4.5%

— Bulk specific gravity (OD): 2.55
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Annexure

Table 1
Water, kilograms per cubic meter of conctete, for indicated sizes of aggregate*
Slump, mm 95mm | 125mm | 19mm | 25mm | 375mm | 50mm* | 75 mm** | 150 mm**
Non-air-entrained concrete

25t0 50 207 199 190 179 166 154 130 113

75to 100 228 216 205 193 181 169 145 124

15010 175 243 228 216 202 180 178 160 —
Approximate amount of
entrapped air in non-air- 3 25 2 15 1 0.5 0.3 0.2
entrained concrete, percent

Table 2. Table 3

Compressive

Water-cementitious materials ratio by mass

Required average

strength at Non-air-entrained Air-entrained Specified compressive compressive strength,
28 days, MPa concrete concrete strength, f:, MPa fi MPa
45 0.38 0.30 ;
0 0.4 0.2 Less than 21 fe+10
35 0.47 0.39 211035 fé +85
- oo o Over 35 110f¢ +50
20 0.69 0.60
15 0.79 0.70
Table 4
Nominal Bulk volume of dry-rodded coarse
maximum | aggregate per unit volume of concrete for
size of different fineness moduli of fine aggregate*
aggregate,
mm (in.) 240 2.80 2.80 3.00
9.5 (%) 0.50 0.48 0.46 0.44
125 (%) 0.59 0.57 0.55 0.53
19 (%) 0.66 0.64 0.62 0.60
25 (1) 0.71 0.69 0.67 0.65
375 (1%) 0.75 0.73 0.71 0.69
50 (2) 0.78 0.76 0.74 0.72
75 (3) 0.82 0.80 0.78 0.76
150 {6) 0.87 0.85 0.83 0.81
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There are a total SIX (06) questions. Answer ALL.

QUESTION 1 [18 MARKS]

Describe lithification.

Explain the composition and formation of crystalline structures in minerals.

Write down any four differences among igneous, sedimentary and metamorphic rock.
Briefly describe different types of earth system.

e o

QUESTION 2 [16 MARKS]

Define metamorphism and state its agents.

State the characteristics of a V-shaped valley.

Differentiate between Marble and Slate.

State the characteristics of the geometry of any fold.

Draw and label the rock cycle. Give one example of each rock type.

o a0 Tp

QUESTION 3 [14 MARKS]

a. Write down any three differences between fracture and cleavage.
b. Explain the interaction mechanism of various earth system.
c. Write down any three characteristics of shale and sandstone.

QUESTION 4 [18 MARKS]

a. Explain how each rock type in the rock cycle is formed with reference to geomorphic
processes.

Sketch and label different types of folds based on geometry.

Classify plate boundaries with neat sketches.

Classify valleys based on origin.

Sketch Oblique and Strike-slip faults.

S
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QUESTION 5 J16 MARKS]

a. Explain valley widening mechanisms. [6]

b. Explain glacial erosion processes. [4]

c. Explain the causes of earthquake. [3]

d. Explain earthquake magnitude measurement method. [3]
QUESTION 6 [18 MARKS]

a. Describe any three importance of geomorphology. [3]
b. Write short notes on the following physical properties of minerals: [4]
i.  Phosphorescence ii.  Luster
iii.  Tenacity iv.  Streak
c. Explain any five characteristics of minerals. [5]
d. Describe the following properties of Felspar and Pyroxene. [2x3=6]

i. Identification
ii. Chemical and Physical Properties
iii. Impact on Engineering Projects
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There are a total SIX (06) questions. Answer ALL.

QUESTION 1 [18 MARKS]

a. Describe lithification. [4]
b. Explain the composition and formation of crystalline structures in minerals. (4]
c. Writedown any four differences among igneous, sedimentary and metamorphic rock. (4]
d. Briefly describe different types of earth system. (6]

QUESTION 2 [16 MARKS]

a. Define metamorphism and state its agents. (3]
b. State the characteristics of a V-shaped valley. (3]
c. Differentiate between Marble and Slate. [3]
d. State the characteristics of the geometry of any fold. (3]
e. Draw and label the rock cycle. Give one example of each rock type. (4]

QUESTION 3 [14 MARKS]

a. Write down any three differences between fracture and cleavage. [3]
b. Explain the interaction mechanism of various earth system. [5]
c. Write down any three characteristics of shale and sandstone. [6]

QUESTION 4 [18 MARKS]

a. Explain how each rock type in the rock cycle is formed with reference to geomorphic

processes. [6]
b. Sketch and label different types of folds based on geometry. (3]
c. Classify plate boundaries with neat sketches. (3]
d. Classify valleys based on origin. (3]
e. Sketch Oblique and Strike-slip faults. (3]
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QUESTION S {16 MARKS]

a. Explain valley widening mechanisms.

b. Explain glacial erosion processes.

c. Explain the causes of earthquake.

d. Explain earthquake magnitude measurement method.

QUESTION 6 [18 MARKS]

a. Describe any three importance of geomorphology.
b. Write short notes on the following physical properties of minerals:
i.  Phosphorescence ii.  Luster
iii.  Tenacity iv.  Streak
c. Explain any five characteristics of minerals.
d. Describe the following properties of Felspar and Pyroxene.

i. Identification
ii. Chemical and Physical Properties
iii. Impact on Engineering Projects
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Answer all the questions. Assume reasonable data if required.
PART A

QUESTION 1 [15 MARKS]
a. With neat sketch show the formation of polycrystals.

(6]

b. An X-ray diffraction (XRD) test was conducted on an unknown metal with a Body-Centered
Cubic (BCC) crystal structure. The first-order diffraction angle for the (1 1 0) set of planes was
found to be 40.2°. The test was conducted using monochromatic radiation with a wavelength of
0.1541 nm. Predict the unknown metal using Table 1. Note that for a BCC crystal structure, the

relationship between the lattice parameter (a) and the atomic radius (R) is given by: v3a = 4R.

(9]
Table 1. Atomic radius of different metals
Metal Atomic Radius (nm) Metal Atomic Radius (nm)
Chromium 0.1249 Tantalum 0.1430
Iron () 0.1241 Tungsten 0.1371
Molybdenum 0.1363
QUESTION 2 [18 MARKS]
a. Discuss elastic recovery of a material after plastic deformation using graph.
(6]

b. A manufacturing engineer is analyzing a cylindrical rod with an initial length of 100 mm and an
initial diameter of 20 mm. The rod is made of an experimental aluminum alloy and is undergoing
a cold-forming axial tensile process. If the rod must be permanently elongated to a target length of
115 mm, compute the total change in diameter and the tensile force required to produce this
permanent deformation.
[Given, Strength coefficient (K) =400 MPa and Strain-hardening exponent (n) = 0.25]
[12]
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QUESTION 3 [15 MARKS]
a. State the effects of nanomaterials on the hydration kinetics and rheology of Portland cement

pastes.
(5]
b. With neat sketch define all point defects.
[10]
QUESTION 4 [18 MARKS]
a. Briefly discuss the mechanisms of thermal conductivity.
(6]

b. A propulsion engineer is evaluating a high-performance silicon carbide (SiC) ceramic liner tile
with modulus of elasticity of 300 GPa, protecting the inside of a liquid-propellant rocket engine's
combustion chamber as shown in Figure 1. The tile has a thickness of 10 mm and a total surface
area of 0.04 m2. During hot-fire testing, 480,000 J of heat energy passes through the ceramic liner
toward an outer regenerative cooling jacket of 200°C over a duration of 20 seconds. Because
ceramics are inherently brittle and highly susceptible to cracking at 250 MPa under severe
temperature gradients, the liner's survivability depends directly on the material's Thermal Shock
Resistance (TSR). Thermal conductivity of ceramic liner is 30 W/m-K and the coefficient of linear
thermal expansion =8 x 107K ~1, Determine the heat flux passing through the lining and compare
it with the maximum allowable heat flux, defined by:

TSR
Qmax Thickness

[12]

C

Ceramic
Cooling

Jacket

liner tile

D Cooling Jacket
m Ceramic liner tile

Figure 1: Sectional view of combustion chamber
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QUESTI®N 5 [18 MARKS]

a. Figure 2 shows the tensile engineering stress—strain behaviour for a metal alloy which will be

used in construction. The minimum required rigidity

is 3,000,000 J/m® and minimum required

toughness is 30,000,000 J/m>. Determine the rigidity and toughness and compare with the criteria.

(6]

250.0000

200.0000

1
100.0000

stress, ¢ (MPa)

50.0000

0.00 0.05

0.10 0.15

strain, €

Figure 2: Stress vs Strain

b. A glass rod of 20 cm diameter is held rigid at its one end as shown in Figure 3. At room
temperature (20 °C) the length of the rod is 2 m. Coefficient of linear expansion of the glass is
9 x 107° /°C. Table 2 shows the stress vs strain data of the material. Determine the limiting value
of maximum temperature for the glass rod to resist fracture and reduction in diameter just before

fracture if Poisson’s ratio is 0.2.

(12]

0.09 mm

Figure 3: Glassrod held rigid at one end

Table 2. Stress vs strain data of the glass rod

Stress (MPa) Strain
0 0
15 0.0003
52 0.0008
55 0.0010
Fracture
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_PARTB

QUESTION 6 [22 MARKS]
a. List the three types of water pollutants classified by their nature, and state one characteristic of

each. (3]

b. State the disposal methods available for ultimate disposal of solid wastes.

(3]

c. Explain the concept of Total Economic Value (TEV) with appropriate examples.

(6]

d. Determine the Multidimensional Poverty Index (MPI) using data as provided in Table 3.
[10]

Table 3. Indicator’s value from household survey

Indicator Household
Household size 4 10 | 7
Health

a. At least one member is undernourished 1 0 1
b. One or more children have died 0 1 0
Education

a. No one has completed at least six years of schooling 1 0 0
b. At least one school-age child not enrolled in school 0 1 0

Standard of living

a. No electricity 1 0 0
b. No access to improved sanitation 1 1 0
C. No access to an improved source of drinking water 0 1 1
d. House built with inadequate materials 1 0 0
e. Household cooks with dung, wood, charcoal or coal 1 1 0
f. Household does not own a car or truck and does not

own more than one of the following assets: radio,
television, telephone, computer, animal cart, bicycle,

motorbike or refrigerator.
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QUESTION 7 [22 MARKS]

a. A country experiences rapid industrial growth, but river pollution increases and fishing
communities lose their livelihoods. Using the three pillars of sustainable development, explain
whether this development is sustainable.

[4]

b. Describe the groundwater pollution situation in Bangladesh. Why is arsenic contamination
considered especially significant?

[5]

c. Describe the relationship between economic growth, social equity, and environmental
sustainability. Why must all three be balanced simultaneously for development to be truly
sustainable? [5]

d. A textile factory emits 500 m® of industrial gas annually. The government imposes an annual
emission tax of 35 Taka per m3. The MAC curve is linear, MAC = 0 at 500 m® and MAC = 80 Taka

at 0 m.

(i) Mathematically determine the cost-effective emission level after the tax is introduced. Show all
working. (5]

(ii) Explain why the factory will not reduce emissions to 250 m? annually. (3]

QUESTION 8 [22 MARKS]

a. An investigation of a polluted lake near a village finds:
i. A treatment plant with a damaged pipe releasing untreated sewage.
ii. Fertilizer runoff from farms during rain. Farmers are observed applying fertilizer immediately
before heavy rainfall despite government guidelines.
iii. Oil and litter from roads entering storm drains.
iv. A vehicle repair workshop near the lake is required to install and maintain an oil-water separator
before discharging runoff.

Apply the Impact Chain Approach to classify the environmental standards relevant to each source
and identify which type would be used to regulate each.

(4]

b. The mayor of town ABC has secured a fixed investment budget and is evaluating two business
proposals- a steel manufacturing plant and a software technology park. Both proposals require
identical investment, generate equal projected revenue, and create approximately the same number
of jobs.

From an environmental economics perspective, which business should the mayor recommend for
Town ABC? Justify your answer using the mass conservation framework and the concept of
production and consumption residuals. (5]

c. Explain the reasons why environmental laws in Bangladesh are often not enforced effectively

(5]
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d. Table 4. shows the Human Development Index (HDI) indices and indicator value of country ‘X’
for Year 1 and Year 5. Calculate the Gender Development Index (GDI) of country ‘X’ for both

years and comment on it.
[6+2]

Table 4. HDI indices and indicator value of country ‘X’

Indicators Year1 Year$§
Female Male Female Male
Life Expectancy Index (LEI): 0.634 0.631 0.651 0.658
Education Index (EI): 0.489 0.524 0.508 0.551
Estimated Earned Income (PPP USD): 1980 2540 2750 3330
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University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Sc. in Civil Engineering
2" Year 1% Semester
(Seli-Study)

Course Title: Bangladesh Studies: Society and Culture Course Code: HSS211 (A)
Time: 2 hours Credit Hour: 2.00 Full Marks: 100

There are four questions. Answer all of them. Part marks are shown in the margins.

QUESTION 1 [25 MARKS]

Describe social stratification and its characteristics along with different stratification
systems across the world.

QUESTION 2 [25 MARKS]

Summarize socialization and its different agents.

QUESTION 3 [25 MARKS]

[llustrate on the characteristics of capitalism as modern economic system.

QUESTION 4 [25 MARKS]

Discuss culture and its components with specilic fecus to Bangladeshi culture and
heritage.

OR

Elaborate on the ideas of ethnocentrism and subculture with cases and examples.

[25]

[25]

[25]

[25]

[25]



University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025

Program: B. Sc. in CE

(Self-study)

Course Title: Bangladesh Studies Course Code: HSS 211(b)
Time: 2 hours Credit Hour: 02 Full Marks: 100

Instructions:
e Each question carries 25 marks.
e Read the questions carefully before you start. Answer any 05 (five) of the following
questions. (25x4)
There are six questions. Answer any four including Q5 and Q6. All questions are of equal value.

Figures in the right margin indicate marks.

QUESTION 1 [25 MARKS]

Explain the contribution of Ishwarchandra Vidyasagar to the society. [25]
OR
QUESTION 2 [25 MARKS]

Explain the contribution of Raja Rammohon Roy to the society. [25]

QUESTION 3 [25 MARKS]

Explain the background and reaction of the Lahore Resolution. [25]
OR

QUESTION 4 [25 MARKS]

Discuss the first and second phase of the Language Movement. [25]

OUESTION S [2SMARKS]

Explain the 6-point program of 1966. [25]
QUESTION 6 [25 MARKS]

Write an article on the Liberation War of Bangladesh [25]



University of Asia Pacific
Department of Civil Engineering
Semester Final Examination, Fall 2025

Program: B.Sc. in Civil Engineering .

1% Year 1% Semester { 9 —/ \old
SN
Course Title: Basic Electrical and Electronic Engineering Course Code: ECE 201
Time: 3 hours Credit Hour: 3.00 Full Marks: 150

Answer all the questions

QUESTION 1 [25 MARKS]
A floating solar-powered research station in the Sundarbans, Bangladesh, uses a dual-channel DC
delivery system to power a critical water-salinity telemetry sensor (R_sensor). To ensure
redundancy, power flows from a 24V DC source through two separate cable pathways
simultaneously.A cross-connecting safety shunt resistor (R_Shunt) is tied between the two
pathways to stabilize the voltage. R _ sensor requires a minimum of 16.0 Volts to transmit data back
to the mainland.
a) Solve the actual operating voltage across the Telemetry Sensor available in Figure 1. [20]
b) Explain whether the sensor will transmit data successfully. [05]

40 { 2Q

R_sensor
8Q

Figuré 1

QUESTION 2 [25 MARKS]
Construct Thevenin’s Equivalent circuit of the circuit given in Figure 2 with respect to the A
and B nodes. [25]

Figure 2
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QUESTION 3 [25 MARKS]
For the given electromagnet in the picture of Figure 3,

a. Estimate the Flux density. [15]
b. Redraw the electromagnet and show a few flux lines with directions. [5]
c. Show names of the poles on the picture. [5]

b= 3x 1T Wb

I’ Niurns )
Figure 3

QUESTION 4 [75 MARKS] (answer any one from ‘a’ or ‘b°)

‘ 11 I $ I3

10Q

—-

Figure 4
a) In Figure 4, assume a standard source voltage rating for the households of Bangladesh.
The circuit comprises a 30 mH inductor, a 100uF capacitor, and a few resistors. Solve-

1. Power and power factor of the R-C branch. [25]
1.  Power and power factor of the circuit. [25]
m.  Wave forms of source Voltage and the corresponding Current graphically. [25]

OR

b) From Figure 4, assume a standard source voltage rating for the households of Bangladesh.
The circuit comprises a 30 mH inductor, a 100uF capacitor, and a few resistors. Solve-

i. Power and power factor of the R-L branch. [25]
ii. Power and Power Factor of the circuit. [25]
iii. Voltage and current waveforms of the R-L branch graphically. [25]
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