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There are eight questions. Answer any six, including QUESTION 1, QUESTION 2, 
QUESTION 3, and QUESTION 4. 

QUESTION 1 [25 MARKS] 

a. Define a beam and mention some uses of a beam. [5] 

b. Show that the bending moment of a beam is equal to Y lg/ R, where the symbols have [ 15]
their usual meanings.

c. A bar of length 5000 mm and cross-section 4x 10-9 m2 is supported at its two ends and [5]
loaded in the middle. The depression observed in the middle is 4.95x 10-15111111 when
a load of 0.2 kg is applied. Calculate the Young's modulus of the material.

QUESTION 2 [25 MARKS] 

a. Explain the equation of continuity. [5] 

b. Applying Stoke's law show that terminal velocity v = 2r2 (p - CJ)g/9rJ, where the [15]
symbols have their usual meanings.

c. Calculate the limiting velocity of a rain drop, assuming that the diameter of the drop [5]
is 4.5x10- 12 mm, the density of air relative to water is 4.3x10-6, the coefficient of
viscosity of air is 2.81 x 10-6 S.I units, and the density of water is 103 kg/m3

. 

QUESTION 3 [25 MARKS] 

a. Defi�e free damped vibration and beat. [5) 

b. Solve the differential equation for undamped sound vibration. [ 15] 

c. Two simple harmonic motions acting simultaneously on a particle are given by [5]
y1 = 4sin(wt + rr/6) and y2 = Ssin(wt t rr1

3
). Calculate (i) amplitude and (ii)

phase constant.

QUESTION 4 [25 MARKS] 

a. Define acoustics and reverberation of sound.

b. State the eight requisites for good acoustics in an auditorium.
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c. An ultrasonic beam is used to determine the thickness of a steel plate. It was noticed [5]
that the difference in two adjacent harmonic frequencies is 60 kilohertz. The velocity
of sound is 40 kilometers/sec. Calculate the thickness of the steel plate.

QUESTION 5 [25 MARKS] 

a. Define interference and diffraction of light. [5] 

b. State and explain Huygens principle of light. [15] 

c. A piano-convex Jens of radius 3500 mm is placed on an optically flat glass plate and [5]
is illuminated by monochromatic light. The diameter of the 101h dark ring in the
transmitted system is 0.82 cm. Calculate the wavelength of the light used.

QUESTION 6 [25 MARKS] 

a. State Malus law of light.

OR 

[5] 

b. Using the Malus law, show that E1 = Ecos
2 G) = 0, where the symbols have their [l5] 

usual meanings.

c. If the plane of vibration of the incident beam makes an angle of 60° with the optic [5)
axis, compare the intensities of extraordinary and ordinary light.

QUESTION 7 [25 MARKS] 

a. Define reversible process and the first law of thermodynamics. [5] 

b. Deduce Carnot's cycle and show that the efficiency of Carnot's reversible engine, [15]
rJ = 1 - Hz, where the symbols have their usual meanings.

H1 

c. A Carnot's engine is operated between two reservoirs at temperatures of 550 K and [5]
400_ K. If the engine receives 8000 calories of heat from the source in each cycle,
calculate the efficiency of the engine and the work done by the engine in each cycle.
(1 calorie = 4.2 joules)

OR 

QUESTION 8 (25 MARKS] 

a. Define thermal equilibrium and the Zeroth law of thermodynamics. [5] 

b. State and explain Newton's law of cooling. [15] 

c. A body cools in 15 minutes from 90° C to 70° C. Calculate the temperature after the [5]
next 15 minutes. The temperature of the surroundings is equal to 20° C. Assume that
Newton's Jaw of cooling holds good throughout the process.
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There are seven (7) questions. Answer six (6) including Ql, Q2, Q3, 
given in the right margin indicate the marks of the respective questions. 

QUESTION 1 [25 MARKS] 

a. Integrate the following:

b. 

i) J 
1 

d 
/,

) J 
sinx 

d X 11 . X x(x2+1) sm(x-a) and iii) J e
2x sinxdx

. 1 1 1 1 Evaluate hm n->co[� 2 2 + � + � + ... + .j 2 J. n -1 n -2 n -3 n -(n-1) 

QUESTION 2 [25 MARKS] 

. Derive the reduction formula for J sinn x cosm x dx.

QUESTION 3 (25 MARKS] 

a. Derive the relation between Beta and Gamma functions.

b. Express the integral J
0

1 

�1d�
'x3 

in term of beta function.

QUESTION 4 [25 MARKS) 

a. Integrate the following:

b. 

i) f
ez 1 

dx ii) J.
1 dx d .. ')1 x(l+lnx) o (ex+e-x) an 11l 

Evaluate the improper integral f
0

00 e-z2 

z5 dz.

QUESTION 5 [25 MARKS] 

JJ sin3 xdx.

a. State Euler's theorem. If w = sin-1 (x
2

+Y
2

), show that 
x+y 

aw aw 
x-+ y- = tanw . 

. ax ay 

Q5. Figures 

[ 15] 

[10] 

[25] 

[15] 

[1 O] 

[15] 

[1 O] 

[ 15]



b. If t( = ln(x2 
+ y2), prove that Uxx + Uyy' = 0. [1 O] 

QUESTION 6 [25 MARKS] 

a. Compute the area above the x-axis, enclo_se.d by the parabola y2 
= Bx.and [15]

the circle x2 
+ y2 

= 16x.

b. The circle x2 
+ x2 

= a2 revolves round the x-axis. Determine the surface [10]
area and the volume of the surface generated.

OR 

QUESTION 7 [25 MARKS] 

a. Determine the area common to the Cardioid r = a(l + cos 8) and the circle
3 

r =-a. 
2 

b. Obtain the area of the rose curve r = a cos 28. 

[15] 

[1 O] 



University of Asia Pacific 
Department of Civil Engineering 

Semester Final Examination, Fall 2025 

Program: B.Sc. in Civil Engineering 

(Self-Study) 
Course Title: Mathematics-I 
Time: 3.00 Hours Credit: 3.00 

Course Code: MTH 101 
Full Marks: 150 

There are eight (8) questions. Answer six (6), including Ql, Q2, Q3, and Q4. Figures given in 
the right margin indicate the marks of the respective questions. 

QUESTION 1 [25 MARKS) 

a. Integrate the following:

b. 

1.) I x+1 d .. 
) I cos x d d ...

)x ll . x � ill x2-7x+10 smx+z cosx 

. 12 zZ 32 nz 
Evaluate hm [-

3
-

3 
+-

3
-

3 
+-

3
-

3 
+ ... +-

3
-

3
]. 

n->oo n +1 n +2 n +3 n +n 

QUESTION 2 [25 MARKS) 

f e 3x cos x dx . 

a. Derive the reduction formula for JJ sinn x dx. Use the formula to

b. 

evaluate JJ sin4 x dx.

Evaluate J.
1 1 

dx.o ex+e-x 

QUESTION 3 [25 MARKS] 

a. If y = sin-1 x, applying Leibniz's theorem, show that
(1 - x2)Yn+z - (Zn + l)XYn+l - n2yn = 0.

b. Express the 4th order Maclaurin's polynomials of f(x) = ln (1 + x).

QUESTION 4 [25 MARKS) 

15 

10 

20 

5 

15 

10 

a. Write down the relationship between continuity and differentiability of a 15 
function, and also prove that f(x) = lxl is continuous but not differentiable at
x = 0. 
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b. 
{x2 

1 : x < 1

Does lim f(x) exist? Where f(x) = 2 
-

; x = 1 . 
X->1 

X2 + 1 > 1;x 

QUESTION 5 [25 MARKS] 

a. Define Beta and Gamma functions. Prove that

b. 

?:_ 
r(m+1

) rcn+1)
fz sinm x cosn x dx = 

2 2 
• Jo zrcm+n+z) 

2 

Evaluate the improper integral f
0

00 

e-t2

t5 dt. 

OR 

QUESTION 6 [25 MARKS] 

a. 

b. 

Express the integral J,
0

1 
� in terms of the Beta function, also verify that

y1-x5 

?:. 2 fz sin6 8 cos3 8 de = -Jo 63 

roo 2 vrr Prove that Jo e-x dx = 2.

QUESTION 7 [25 MARKS] 

10 

15 

10 

15 

10 

a. Compute the area above the X- axis, enclosed by the parabola y2
= ax and 15 

the circle x2 
+ y2 

= 2ax. 

b. Obtain the area bounded by the Cardioid r = a(l - cos 8). 10 

OR 

QUESTION 8 [25 MARKS] 

a. Find the area of the surface generated by revolving the curve 15 

x2 + y2 
= 4 about the X axis between x = -1 and x = 1. 

b. The circle x2 
+ y2 

= 16 revolves around the x -axis. Evaluate the volume 10 

of the whole surface generated. 
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Answer all the questions 

QUESTION 1 [25 MARKS] 

Course Code: ECE 101 
Full Marks: 150 

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] 

Figure 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.
b. Redraw the electromagnet and show a few flux lines with directions.
c. Show names of the poles on the picture.

<I) = 3 x 10-4 Wb

Figure 3 

[15] 
[5] 
[5] 

QUESTION 4 (75 MARKS] (answer any one from 'a' or 'b') 

a) 

1. 

11. 

111. 

b) 

I. 

II. 

iii. 

15.Q 

20.Q 20Q 
c 

lOQ 

Figure 4 
In Figure 4, assume a standard source voltage rating for the households of Bangladesh. 
The circuit comprises a 30 inH inductor, a IOOµF capacitor, and a few resistors. Solve-
Power and power factor of the R-C branch. [25] 
Power and power factor of the circuit. [25] 
Wave forms of source Voltage and the corresponding Current graphically. [25] 

OR 
From Figure 4, assume a standard source voltage rating for the households of Bangladesh. 
The circuit comprises a 30 mH inductor, a 1 OOµF capacitor, and a few resistors. Solve-

Power and power factor of the R-L branch. [25] 
Power and Power Factor of the circuit. [25] 
Voltage and current waveforms of the R-L branch graphically. [25] 
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Final Examination, 2025 

Program: B.Sc. Civil Engineering 

1st Year 1st Semester 

Course Title: History of Bangladesh Independence, Society and Culture 
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Course Code: HSS 105 
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Use separate answer scripts for Part-A and Part-B. There are six questions. Answer of 

them. Figures in the right margin indicates marks. 

Part A (Question 1-3) 

QUESTION 1 [30 MARKS] 

Evaluate the importance of the Language Movement in the history of Bangladesh. [30] 

QUESTION 2 [30 MARKS] 

Explain the background of the Liberation War of Bangladesh in 1971. [30] 

QUESTION 3 [15 MARKS] 

Explain the Six-point Programme of 1966. [ 15] 

OR 

Write a short note_ on the Operation Searchlight. [15] 

[Please turn over] 
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Part B (Question 4-6) 

QUESTION 4 [30 MARKS] 

"Social Stratification in Bangladesh has its deep roots in the past and is more [30] 
deeply associated with religion and culture than with economy as it has been in the 
western societies: However, although the dynamics of religion largely shaped the 
contours of its development, the relevance of economic and political factors is 
vitally important, particularly for the more recent period. The Hindu society in 
Bengal was built along the caste lines although the widely known four-fold 
classification brahman, Ksatriya, Vaisya and Sudra did not emerge in the classical 
manner. The two middle castes, Ksatriya and Vaisya, were not visible in the way 
they were in other parts of India. In Bengal the main caste division was between 
the Brahmans and the non-Brahmans. The latter category was the admixture-of 
different sub-castes that emerged through unregulated interactions of different 
castes. The Brahmans occupied the highest position of the social ladder". Analyze 
different systems of social stratification with their characteristics. 

QUESTION 5 [30 MARKS) 

"Socialization is the process by which individuals learn and internalize the values, [30] 
beliefs, norms, behaviors, and social skills necessary to function in society. This 
lifelong process begins at birth and continues throughout an individual's life, 
guiding them in how to interact with others and navigate various social 
environments. Socialization occurs through interactions with family, peers, 
schools, media, and other societal institutions, which all contribute to shaping an 
individual's identity, beliefs, and behaviors. Socialization is important because it 
helps individuals understand their roles and responsibilities within society. By 
learning the rules, values, and customs of their culture, people are able to function 
effectively in social, educational, and professional settings. Socialization enables 
individuals to develop the necessary skills to form relationships; collaborate with 
others, and contribute to their communities. It also plays a crucial role in creating 
a sense of belonging, helping individuals identify with larger groups, such as 
families, cultures, and societies. Without socialization, individuals would struggle 
to understand social expectations, which could hinder their ability to engage with 
others, contribute to social structures, and maintain social harmony". Outline the 
agents of socialization with their contributions to human development. 

QUESTION 6 [15 MARKS) 

Summarize the defining characteristics of capitalistic system. 

OR 

Summarize ethnocentrism and subculture with cases from Bangladesh. 
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Answer all the questions 

PART A 
QUESTION 1 [25 MARKS] 

a. Using the system of frictionless pulleys a weight W has to be lifted by applying a pulling force
of Pas shown in Figure 1. Determine the value of P ifW = 600 N.

[5] 

b. A bar of weight 200 N is hinged to a vertical wall at A and has been supported by a cable as
shown in Figure 2. The length of the bar AB is 6 m. Determine the tension in the cable BC and
components of pin reactions at A.

_LL./,L/.LL 

c 

H
A 

r 

� 
Figure 1 Figure 2 

[12] 

B 

IOOON 

c. The body A weighing 100 N rests over the body B weighing 200 N as shown in
Figure 3. The coefficient of static friction for all contact surfaces is 0.4. Calculate the value of
the force P that will cause the body B to have impending motion toward right.

Figure 3 
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QUESTION 2 [25 MARKS) 

A 

a. The frame shown in Figure 4 consists of two vertical members AE and BO, a horizontal
member CD and an inclined member DE. All the members have been assumed to be weightless.
(i) Identify the two force member(s).
(ii) Calculate the components of pin reactions at B.
(iii) Determine the force in the two force member(s).

[1 OJ 

b. The body A in Figure 5 weighs 150 lb. The coefficient of static friction between the body and
the inclined plane is 0.3, and the coefficient of static friction between the rope and drum 1 is
0.5 while it is 0.4 between the rope and drum 2. Determine the value of W that will cause
motion of the body A to impend up the plane.

[9] 

B 

Figure 4 Figure 5 

c. A right angled bend pipe is supported in a horizontal plane with the help of three cables AB,
CD and EF as shown in Figure 6. The pipe weighs 30 lb per foot. Calculate the tension in the
cables AB, CD and EF.

---
---

A 

Figure 6 
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QUESTION 3 [25 MARKS] 

a. For the truss shown in Figure 7, find the force in the members bi, dh, dg and Jg.

[8] 

b. A cylindrical oil drum is pulled by a force P as shown in Figure 8. The drum weighs
1800 N. The value of coefficient of static friction for all surfaces is 0.5. Determine the magnitude
of the force P when the drum just starts spinning.

[8] 

Figure 7 Figure 8 

c. Figure 9 shows a boom made of two timbers AB and AC. The cable AE holds the timbers in a
horizontal plane and supports a load of 3000 lb. The line BC is the intersection of the horizontal
plane of the boom with the vertical plane BCGF. The timbers AB and AC have been assumed to
be weightless. Determine the force in the timbers AB and AC and tension in the cable AE.
Given, AB = 8 ft, AC= 10 ft, AD= 5 ft and DE= 6 ft.

[9] 

3000
# 

Figure 9 
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Figure 10 Figure 11 

QUESTION 4 [25 MARKS] 

. . .  

. . . . . . . . . . . 

Figure 12 

a. Compute moment of inertia Ix' and Iy'when the given axes are rotated at an angle of20 ° for 

the composite area shown in Figure 10. [Given, for rectangle and semicircle, Pxy = 0]

[12] 

b. Two 4' wheels, A and B, are connected by a rigid metal plate as shown in Figure 11. The

weights of wheel A, wheel B, and the connecting plate are 50 lb., 80 lb. and 100 lb.,

respectively. A force of P = 500 lb. is applied to the system, causing the wheels to roll along

the horizontal plane from rest. A rolling friction of 0.1 lb. per pound of the wheel's weight is

acting anticlockwise at 2 ft distance from center. The radius of gyration for each wheel is 1.75

ft. Determine the final velocity of the wheels after the system has moved 25 ft from its initial

position.

[13] 

QUESTION 5 [25 MARKS] 

a. A body in Figure 12 moves according to the acceleration a = 553 - 3 fps2
. When time,

t = 0 sec., displacement s0 = 0 ft and velocity v0 = 6 fps and has the sense of initial

acceleration.

(i) Determine the acceleration at the beginning.

(ii) Calculate the velocity after it has moved 50 ft.
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y 

Figure 13 Figure 14 Figure 15 

b. Calculate the moment of inertia as well as radius of gyration of the mass in Figure 13 about
shown x axis. The dimensions and the unit weights are given below.

[13] 

Shape Dimension Unit Weight 

Hemisphere Diameter = 10 ft 200 lb/ft3 

Sphere Diameter = 5 ft 400 lb/ft3

QUESTION 6 [25 MARKS) 
a. A 600 lb. stone block is moving down a 75° slope with a velocity v1 = 50 fps. At that instant a

force Q = 800 lb. is applied as shown in Figure 14. The kinetic friction coefficient of the
surface is fk = 0.22. Determine the body's velocity after 7 sec.

[12] 

b. In Figure 15 a body M weighing WM = 50 lb. is on a plane inclined at an angle of� = 60°.
The inclined surface is frictionless. A cable attached to this body passes over a stationary
member C, for which the coefficient of friction is fc = 0.22. At the other end of the cable is
suspended a body N weighing WN=l50 lb. Body N touches a surface which can generate a
friction force Ffriction

=25 lb. Calculate the tensions PM and PN in the cable and the speed and
direction of the bodies after they moved 12 ft from the rest. The weight of the cable is
negligible.

[13] 
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(Answer all the questions. Figures in the right margin indicate marks) 

QUESTION 1 [15 MARKS] 

a) Define biodiversity hotspot. Explain why we need to protect biodiversity. [3+3] 
b) Discuss the types of biodiversity and identify the direct benefits of biodiversity. [ 4+5] 

QUESTION 2 [15 MARKS] 
a) When moderate to heavy rainfall occurs, particular areas of Dhaka city experiences [1 O] 

temporary flooding situation including the surroundings of UAP campus. Which type
of flood do you believe it was? Investigate the management approach against this flood.

b) Explain what factors make Bangladesh more vulnerable during flood.
[5] 

QUESTION 3 [15 MARKS] 

a) Define ecology and ecosystem. Describe the purposes of studying ecology. [4+6] 
b) Explain ecosystem hierarchy in brief. [5] 

QUESTION 4 [15 MARKS] 
a) Discuss the purpose of soil test and site classification. [5] 
b) Demonstrate the components of soil test and discuss them in brief. [ 1 O] 

QUESTION 5 [20 MARKS] 
a) Classify field survey based on the instruments used and discuss any two of them. [4+4] 
b) Differentiate between national highway and regional highway. [4] 
c) Discuss on different types of loads that can act on a structure. [8] 

QUESTION 6 [20 MARKS] 

A five-storied residential building is to be constructed. Estimate the total construction cost [20] 
as per the PWD schedule. The particulars of the building are as follows: 



Serial Particulars Specification 

No 

1 Land Size Determine from plot layout as shown in Figure 1 

2 Building type Residential (Economy) 

3 Allowable Bearing Capacity 4 ksf 

(qa) 

4 Floor Level Five 

5 Plinth Area 70 % of land size 

6 Construction Material 24 MPa, RCC Structure 1: 1.5 : 3 (Stone Chips) 

7 Ground Floor Car Parking 

8 Rooftop RCC water tank 1500 Gallon 

9 Structure type RCC Frame Structure 

10 Underground water reservoir 4000 Gallon 

11 Boundary wall RCCFrame 

12 Contingency Cost Consider 10 % for this building 

50'

30'

1 
Figure 1 



Annexure: PWD SCHEDULE 

1. Foundation Cost upto PL (per m2 of Plinth Area)

Storey qa= 2 ksf qa = 2.50 qa = 3.0 ksf qa = 3.5 ksf qa = 4.0 ksf qa = 4.5 ksf qa = 5.0 ksf 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ksf 

3982 3875 3811 3769 3740 3718 

4684 4381 4199 4080 3997 3936 

5591 5036 4702 4482 4329 4217 

6566 5811 5296 4958 4723 4551 

8001 6774 6035 5550 5212 4965 

9495 7851 6862 6213 5759 5429 

10961 8908 7673 6862 6296 5883 

10043 8544 7560 6873 6371 

11252 9471 8302 7487 6891 

12529 10451 9088 8136 7441 

'"> Su erstructure Cost ( er m2 of Plinth Area) 

::'ion-Residential 
(fc=l9-21 '.\!Pa, Brick 

Chips) 

Building 

Category 
Residential 

(fc=l9-21 '.\!Pa, Brick 
Chips) 

:N'on-Residtntial 
(fc=22-25 '.\!Pa, Stone 

Chips) 

3702 

3830 

4133 

4421 

4778 

5178 

5571 

5992 

6441 

6915 

Rtsidtntial 
(fc=22-25 M:Pa, Stone 

Chips) 

Le;· Floor 
el 

Econo Standa Superio Econo Standar Superio Econo Standar Superio Ecouom 
my rd my 

3. Boundary Wall:
4. External Water Supply:

Tk.3500/m 
Tk.60.00/gallon 

5. Gas Connection:
GF: 
Other floors: 

6. Internal Electrification:
(i) Residential Building

Tk.260/sqm 
Tk.100/sqm 

Economy: Tk.1030 /sqm 
Standard: Tk.1290 /sqm 
Superior: Tk.1550 /sqm 

(ii) Non- Residential Building
Economy: Tk.775 /sqm 
Standard: Tk.970 /sqm 
Superior: Tk.1160 /sqm 

7. Internal Sanitary and Water Supply:
(i) Residential Building

Economy: Tk. 475 /sqm 
Standard: Tk.715 /sqm 
Superior: Tk. 1070 /sqm 

(ii) Non-Residential Building
Economy: Tk.360 /sqm 
Standard: Tk.540 /sqm 
Superior: Tk.800 /sqm 

8. Floor Finish Work:
9. Rooftop RCC water Tank:

Tk.1000.00/ sqm 
Tk.85.00/gallon 

r my d f y d 




