University of Asia Pacific
Department of Civil Engineering
Mid-Term Examination, Fall 2025
Program: B.Sc. in Civil Engineering
2" Year 1% Semester

Course Title: Principles of Accounting Course Code: ACN 201
Time: 1 hour Credit Hour: 2.00 Full Marks: 20

QUESTION 1 [4 MARKS]

(CO1/PO11/C2)

“Accounting is a systematic process to provide information to decision makers”- explain.

QUESTION 2 [ 16 MARKS]

[7+ 7+2]
(CO2/PO11/C3)
Real Holdings, a real estate company, has the following transaction:
January 1 The owner invested cash in the business TK 2,000,000.
2 Equipment purchased for TK 400,000 on account.
5 Paid one year insurance for TK 100,000 in advance.
10 Real holdings provided services for TK 500,000.
15 The business purchased supplies that will be used for more than 1 year for TK

100,000.
25 Real holdings again provided services for TK 200,000 on account.

31 Provided employees’ salaries for TK 60,000.

Required:

i.  Prepare tabular/ transaction analysis.
“ii.  Prepare journal entries.

-iii.  Prepare “Cash” ledger.
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Course Title: Mathematics II1 Course Code: MTH 201

Time: 1 hour Credit Hour: 3.00 Full Marks: 60

Answer all the questions.

QUESTION 1 [20 MARKS]

a. Solve the following system of linear equations using inverse matrix:
3x+5-7z2=13
dx+y—-12z2=6

2x + 9y — 3z = 20.

s/

b. Determine the values of k and [ such that the system in unknowns x, y and z has
(i) a unique solution, (ii) no solution and (iii) more than one solution:

2x+3y+z=5
3x=y+kz=2
x+7y—6z=1

QUESTION 2 [20 MARKS]

a. Identify the condition for a system of non-homogeneous linear equations to be
consistent. Examine if the following system is consistent; if it is, determine all
solutions.

Xp+ X, —2x3+%x,=1
2%y — Xp + 2x3 + 2x4 = 2
3x1 + 2x2 - 4‘X3 - 3X4 = 3.
b. Define-linear and non-linear differential equation with example. Find the differential

equation satisfied by xy = ae* + be™* + x?, where a and b are arbitrary constants.

QUESTION 3 [20 MARKS]

a. Determine whether the following differential equation is exact or not. Also solve the

differential equation:
(Bx + 2y)dx + (2x + y)dy = 0.

b. Define solution of a differential equation with example. And solve the following
differential equation

dy
——+ 2xy + xy* = 0.
dx+ Xy + xy

OR
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a. Define homogeneous differential equation. Also solve the differential equation. [3+7]
dy

—~ +xsin2y=xcos’y.
dx
b. Define higher order linear differential equation with constant coefficients. And solve [3+7]

the differential equation y"—2y'—3y =x+e™™ using the undetermined coefficients.
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Department of Civil Engineering
Mid-Term Examination, Fall 2025
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Course Title: Mechanics of Solids I

Course Code: CE 211
Time: 1-hour Credit Hours: 3.0 Full Marks: 40 (10 x 4)

ANSWER ALL THE QUESTIONS

1. Use Singularity Function to derive the shear force and bending moment equations of the beam

ABCD loaded as shown in Fig. 1. Also calculate bending moment at B (Mp) and shear force at right
of C (Vcr)-
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2. Draw the shear force diagram and bending moment diagram of the beam ABCD loaded as shown
in Fig.2.
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3.

Draw the axial force, shear force and bending moment diagram of column BC for the frame
ABCDEF loaded as shown in Fig.3.
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In the truss structure ABCD loaded as shown in Fig.4(a) (i) calculate the axial force and the axial
stress in the Member AC. Also design the weld connection [enlarged joint A shown in Fig.4(b)] of

the Gusset Plate with the member AC at joint A.

. A

Given: T
Welding thickness = 1/4" 10"
Allowable shear stress in the welds = 16 ksi

Cross-sectional area = 5.44 square inch B D C

55V2 K é
I 10 } 10 I
Fig.4(a): Truss Structure
Member AC

(4"x4"x3/4™

I B
1.27" 2.73"

Fig.4(c): Cross section
-\ of the member AC

Fig.4(b): Details of the joint A
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Course Title: Engineering Materials Course Code: CE 201 (Self Study)
Time: 1 hour Credit Hour: 4.00 Full Marks: 80

Answer all the questions
QUESTION 1 [25 MARKS]
a. Interpret and explain the graph as shown in Figure 1. [8]

Figure 1: Rate of hydration of main compounds of Portland cement paste

b. Explain the characteristics and typical applications of Type III (High Early Strength) and Type V

(High Sulfate Resistance) cement according to the ASTM C150 standard [10]
c. Suppose you have received cement bags with markings ‘CEM II/A-M(V-S-L) 32.5 N’. Identify
the composition and strength class of the cement. [3]
d. Write down the type of cement required to construct bridge pier and justify your answer by explaining the
modification of the composition of OPC required. (4]
QUESTION 2 [35 MARKS]
a. Sketch the schematic stress—strain curves for steel, concrete, rubber, and glass. [8]
b. State the standard size of a brick as specified by the Public Works Department and classify bricks based on
their shapes. (7]
c. Explain the characteristics of second-class (A-grade) bricks and discuss their applications in civil
engineering works. (7]
d. Explain physical properties (Soundness, Fineness, Specific Gravity) of cement. (8]
e. Describe the characteristics and qualities of good building stones [5]
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QUESTION 3 [20 MARKS]

Mix design of mortar is necessary for plastering work of a brick masonry wall of 10 meter long and 3 meter
height. The following data are provided:

Sand to cement ratio (weight basis) (S/C) =2
Water to cement ratio (W/C) = 0.40
Specific gravity of sand, Gs = 2.25
Specific gravity of cement, G. = 3.15
Cement type = Ordinary Portland cement
Air content = 1%
Mortar thickness = 15 mm
Unit weight of water = 1000 kg/m3
a. Calculate the unit weight of sand, cement, and mortar. [12]
b. Estimate the amount of each ingredient of mortar necessary for the plastering work of both surfaces of the
wall. Assume 20% extra volume of material is necessary due to the loss of mortar during application on
8]

the wall.
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University of Asia Pacific
Department of Civil Engineering
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Course Title: Engineering Geology and Geomorphology Course Code: CE 203
Time: 1 hour Credit Hour: 3.00 Full Marks: 40

Answer all the questions

QUESTION 1 [10 MARKS]
From the figure shown below, calculate the horizontal distance between locations B and C. [10]

‘A Longitudinal
Profile of a River
bottom

Ha= 100 ft Hg = He+ 20

4Hs - SHC =20 HB

1000 km

QUESTION 2 [10 MARKS]
From the information given below, calculate the drainage density and stream frequency of a 1000 km?

catchment area. [10]
Stream No. of Bifercation | Avg. B. R. | Mean L.R. (km) | Avg. L. R
order/rank | streams, IV; | Ratio length (km) (km)

1 1.44 6.2

2 1.5 9.6

3 2.0 1.82 2.14
4 3 2.18

5 E

QUESTION 3 [10 MARKS]
Describe different types of geomorphic processes. Identify the key differences between physical and
chemical weathering. [10]

QUESTION 4 [10 MARKS]
Describe the assumptions of rational method. Classify different types of loads for river transportation.
[10]
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University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
2" Year 1% Semester

Course Title: Material Science and Environmental Sustainability Course Code: CE 207
Time: 1 hour Credit Hour: 3.00 Full Marks: 60

Answer all the questions. Assume reasonable data if required.
PART A

QUESTION 1 [36 MARKS]

e . ey .. . 1 1
a. Sketch a Face centered triclinic unit cell and within that indicate the location of > 1 5

(6]

b. Drawa[2 2 4 3]direction within a hexagonal unit cell.

(8]

c. Constructa(0 2 1)plane within a Face Centered tetragonal unit cell and determine the planer

density. Given, length of unit cell along x axis = 0.122 nm and z axis = 0.422 nm.
[12]

d. Determine the type of the bond comparing the percent of ionic and covalent character in B-Cl bond

of BCl; compound. Given that, electronegativity of B =2.04 and Cl = 3.16.
(4]

e. With neat sketch discuss the bonding energies acting among atoms.

[6]
PART B

QUESTION 2 [24 MARKS]

a. According to IPCC, explain the causes of climate change. Give examples of a few evidence of
climate change.

[5+2]
b. Distinguish between nonrenewable and renewable energy.
[4]
c. Differentiate between emission standard and air quality standard.
(3]
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d. On 11™ March 2026 the following air quality data have been recorded at a monitoring station in
Dhaka: PMas = 96.2 pg/m> (24-hr); PMio = 185 pg/m* (24-hr); CO = 14.44 mg/m® (Annual).
Prepare the AQI index report of the given scenario according to USEPA using Table 1.

10
Table 1: AQI breakpoints table 1o
Breakpoints
AQI
Os (ppm) Os(ppm) | PMas(ug/m’) | PMio(pg/m’) | CO(ppm) | SO2(ppm) | NO2(ppm)
8-hr 1-hr 24-hr 24-hr 8-hr 24-hr Annual
0.000-0.064 - 0.0-15.4 0-54 0.0-4.4 0.000-0.034 (ii) 0-50
0.065-0.084 - 15.5-40.4 55-154 4.5-94 0.035-0.144 (ii) 51-100
0.085-0.104 0.125-0.164 40.5-65.4 155-254 9.5-12.4 0.145-0.224 (ii) 101-150
0.105-0.124 0.165-0.204 65.5-150.4 255-354 12.5-15.4 0.225-0.304 (ii) 151-200
0.125- 0.374 0.205-0.404 150.5-250.4 355-424 15.5-30.4 0.305-0.604 0.65-1.24 201-300
(iii) 0.405-0.504 250.5-350.4 425-504 30.5-40.4 0.605-0.804 1.25-1.64 301-400
(iii) 0.505-0.604 350.5-500.4 505-604 40.5-50.4 0.805-1.004 1.65-2.04 401-500

(ii) NO; has no short-term air quality standard and can generate an AQI only above 200.

(iit) 8-hr O; values do not define higher AQI values (= 301). AQI values of 301 or higher are calculated with
1-hr O concentration.
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Course Title: Basic Electrical Engineering Course Code: ECE 201
Time: 1-hour Credit Hour: 3.00 Full Marks: 60

Answer all the questions
QUESTION 1 [20 MARKS] [10-+10]
A laboratory experiment was conducted to analyze the relationship between Power and ~ CO1/
Current for a specific industrial heating element. The results are plotted in the figure =~ POl
below.(a) Infer/design the resistance of the heating element based on the provided graph.
(b) Demonstrate/propose a circuit diagram that would allow a student to vary the current
and measure this power relationship using only a single DC voltage source and a rheostat
(variable resistor).

Heating Element Characteristics

2.0
2
e f :
o ; :
2 s
O i H
0 S f
0 20 40 60 80 100
Current Squared (A4)
Figure 1
QUESTION 2 [20 MARKS] [20]

During the construction of the network shown in Figure 2, a technical error occurred: all CO1/
resistors originally rated at 40 ohms were mistakenly replaced with 10-ohm resistors. POl
Solve for the total power currently being supplied by the source to this modified network.
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QUESTION 3 [20 MARKS] [20]

The dual-source distribution network shown in Figure 3 is being analyzed to interface a CO1/
new emergency medical device at the central branch (40-ohm resistor). To understand the POl
current-driving capability of the grid at these terminals:

Model the Equivalent Circuit (with a current source and resistance) for the network as

seen by the central branch.

10V

fr—
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University of Asia Pacific
Department of Civil Engineering
Mid Semester Examination, Fall 2025
Program: B.Sc. in Civil Engineering
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(Self-Study)
Course Title: Bangladesh Studies: Society and Culture Course Code: HSS211 (A)
Time: 1 hour Credit Hour: 2.00 Full Marks: 40
QUESTION 1 [20 MARKS]
Describe perspectives of sociology with relevant cases and examples. [20]

QUESTION 2 [20 MARKS]

Discuss Gerhard Lenski’s typology of society based on the idea of technological [20]
sophistication.



University of Asia Pacific
Department of Civil Engineering

Mid Semester Examination, Fall 2025

Program: B. Sc. Engineering (Civil)

Self -study
Course Title: Bangladesh Studies: Bangladesh History Course Code: HSS 211(b)
Time: 1 hour Credit Hours: 2 Full Marks: 40

There are three questions. Answer any two including Q-3. All questions are of equal value.
Figures in the right margin indicate marks.

1. Describe the activities of the first important ruler of ancient Bengal. [20] CO1
OR

2. Describe the glories of the Pala dynasty. [20] CO1

3. Discuss the economic and political changes under the Muslim rule in the [20] CO2

Medieval Bengal.





