University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Sc. in Civil Engineering
2" Year 2" Semester

Course Title: Applied Mathematics for Engineers Course Code: MTH 203
Time: 3 Hours Credit Hours: 3.00 Full Marks: 100

Answer all the questions

QUESTION 1 [20 MARKS]

In a transportation engineering lab, students analyze how traffic density changes with
space and time, where the relationship is nonlinear due to vehicle acceleration and driver
behavior. The governing relations are:

p2
2+ Gpx+ay
i) Apply the appropriate method to find out the complete integral, singular solution,

and general solution.
ii) Apply Charpit method to verify the complete integral.

QUESTION 2 [20 MARKS]

In an environmental engineering lab, students model the concentration distribution of an
air pollutant released from a central source. The concentration is maximum at the source
and gradually decreases away from it. The distribution is approximated using a Gaussian
function:

fe) =e
i) Apply the Fourier Transform and derive step by step the Fourier Transform of the
given function.
ii) Apply the inverse Fourier Transform to verify your answer.

QUESTION 3[10 MARKS]

In a geotechnical engineering lab, students are analyzing the settlement response of soil
under a suddenly applied load. The displacement of the soil layer behaves like a damp
system and is modeled by the differential equation:

d?y
—Z 44y =10
dt? 9y

Initial conditions: y(0) = 0, % 0 =1
Apply the Laplace Transform to express the differential equation.

[10+10]

[10+10]
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QUESTION 4 [20 MARKS]

In a geotechnical engineering lab, students study the settlement response of soil under a

suddenly applied load. The settlement y(t)is modeled by:

d’y  dy
—+4—+4y=8u(t—2
dt? at ( )
where y(t)= settlement in mm and u(t — 2)is the shifted unit step function.
Initial conditions: y(0) = 0,%2.(0) = 0
Apply the Laplace Transform to find y(t). [Use stepwise partial fraction method

where applicable].

QUESTION S [20 MARKS]

An environmental engineering study analyzes pollutant dispersion in a flowing channel.
The concentration z(x, y) depends on the spatial coordinate x and time y.
The linear partial differential equation gives the governing relation:

oz . oz _
(y—z)ax+(z—x)ay—x—y [10+10]

i) Apply the appropriate method to solve the PDE in the form of F(a,b)=0.
ii) To verify the obtained solution, apply the PDE formation rule and create the given

partial differential equation from the obtained linear equation in (5(i)).

QUESTION 6 [10 MARKS]

In a heat transfer problem, the temperature in a long metal rod is given by
f(x)=x,0<x<n

Apply both the Fourier Sine Transform and the Fourier Cosine Transform to the

given temperature distribution and obtain the corresponding transform values.

Formulae:

1. Auxiliary Equation
dx dy dz dp dq

of ~_9f __ 9f __of Oof Of T

an ~9q Poap 93 a:TPaz Oy Z
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University of Asia Pacific

Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Sc. in Civil Engineering

2 Year 2" Semester

Course Title: Engineering Economics
Time: 3.00 Hours Credit Hour: 3.00

Answer all the questions

QUESTION 1 [25 MARKS]

Course Code: ECN 201
Full Marks: 150

Analyze the advantages and challenges of LDC graduation for Bangladesh. [25]

QUESTION 2 [25 MARKS]
a. [Explain different types of price elasticity of supply.

b.  “When demand is price inelastic a price increase increases total revenue”- justify [10]

the statement.
QUESTION 3 [25 MARKS]

a. Describe the law of diminishing marginal utility.

b. Explain the properties of an indifference curve.
QUESTION 4 [25 MARKS]
a. Explain the difference between GDP and GNP.
b. Analyze different methods of calculating GDP.
QUESTION 5 [25 MARKS]

Explain the effect of change in income on equilibrium.

OR

Explain the effect of change in input price on equilibrium.

QUESTION 6 [25 MARKS]

Explain the market structure of perfect competition market.

OR

Explain the market structure of mpnopoly market.

[10]
[15]

[10]
(15]

(23]



University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Sc. in Civil Engineering
2™ Year 2" Semester
(Self Study)

Course Title: Principles of Economics Course Code: ECN 201
Time: 2.00 Hours Credit Hour: 2.00 Full Marks: 100

Answer all the questions

QUESTION 1 [25 MARKS]

Explain different methods of calculating GDP. [25]

QUESTION 2 [25 MARKS]

a. Q=100-2P [10]
Q=50+2P
Calculate equilibrium price and quantity.
b. Explain the effect of change in income on equilibrium. [15]
OR
a. Q=50-2P [10]
Q=10+2P

Calculate equilibrium price and quantity.
b. Explain the effect of change in input price on equilibrium. [15]

QUESTION 3 [25 MARKS]

Explain the characteristics of perfect competition market. [25]
OR
Explain the characteristics of monopoly market. [25]

QUESTION 4 [25 MARKS]

Explain different types of price elasticity of demand. [25]



University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Sc. in Civil Engineering
2" Year 2" Semester

Course Title: Numerical Analysis and Computer Programming (OBE) Course Code: CE 205
Time: 3 hours Credit Hour: 3.00 Full Marks: 100

Answer all the questions

QUESTION 1 [15 MARKS]

Determine the storm runoff discharge, Q at times t = 3, 4, 6, 7 seconds by forming a Lagrange
Polynomial Equation from the given hydrograph data table, which was collected from the roadway
adjacent to UAP to improve the existing drainage system.

Time, t (s) 1 2 S 9
Discharge, Q (m/s) | 1.6 | 3.8 | 6.3 | 7.9

QUESTION 2 [25 MARKS]

Determine the total lateral wind force, F exerted on a ten storied residential building by integrating
the following function using the Trapezoidal rule (n = 10), Simpson’s rule (n = 10) and Gauss
Quadrature (n = 4).

F= fowzoo (5 iz) e~ T5dz

QUESTION 3 [30 MARKS]

Determine the excess pore water pressure (u) at a time factor of t = 3 during a soil consolidation
test in the UAP Geotechnical Lab by solving the given ordinary differential equation with the initial
condition 1(0) = 1, using Euler’s method, 2"%-order Runge-Kutta method, and 4'-order
Runge-Kutta method with a step size of h = 0.5.

du _2t2 +3
dt ~  10u

QUESTION 4 [10 MARKS]

Determine the values of travel distance (x;), travel time (x,), and travel cost (x3) by solving the
following travel demand equations, which were derived from a four-step origin-destination model,
using the Gauss Seidel method.
—5x; +x, —2x3=6
—3x; + 8x; + 4x3 = -9
X1 —3x; = 7x3 = —4
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QUESTION S [20 MARKS]

A simply supported uniform beam with flexural rigidity EI is subjected to an unknown loading
condition, and its resulting deflection data is measured at discrete intervals along its length. Write
a MATLAB script to perform the following tasks using the given beam deflection data. Estimate
the beam deflection at uniform intervals of 0.01 m over the entire span using cubic interpolation.

Using the interpolated profile, numerically compute the beam's slope (6 = %), bending moment
(M =EI %i), shear force (V = %), and distributed load (q = %K). Display the results in a single

X
figure consisting of five vertically stacked subplots showing the beam deflection, slope, bending

moment, shear force, and distributed load along the entire length of the beam, ensuring each plot
includes appropriate titles, grid lines, and axis labels suitable for a formal engineering report.

Beam Position, x (m) 0.0000 | 0.2500 | 0.5000 | 0.7500 | 1.0000
Beam Deflection, y (cm) | 0.0000 | -0.9484 | -3.2262 | -6.1503 | -9.2750

APPENDIX
Gauss Quadrature (n = 4)
X w
+0.86113 0.34785
+0.33998 0.65214
-0.33998 0.65214
-0.86113 0.34785
Method Formula
Euler’s Method Yn+1 = Yn + Af (30, Vi)

1
Yn+1 = In +E (ky + k2)

2" order Runge-Kutta Method
ki = hf (X, Yn)

k, = hf (xn +h, Yn + k1)

1
Yn+1 = In +g (k1 + 2ky + 2k; + ky)

ki = hf (xn, yn)
ky

4™ order Runge-Kutta Method k, = hf (xn n g Y+ 7)

h k,
ks = hf(xn +§: yn"'?)

ky = hf(xq +h, yn + k3)
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University of Asia Pacific
Department o Civil Engineering
Final Exam’ ation, Fall 2025
Program: B.Sc in Civil Engineering
2" Ye r2" Semester

Course Title: Numerical Analysis and Co puter Programming (Old) Course Code: CE 205
Time: 3 hours Credit Hour: 3.00 Full Marks: 100

nswer all the questions

QUESTION 1 [15 MARKS]

Determine the storm runoff discharge, Q at times t = 3, 4, 6, 7 seconds by forming a Lagrange
Polynomial Equation from the given hydrograph data table, which was collected from the roadway
adjacent to UAP to improve the existing drainage system.

Time, t (s) 1 2 5 9
Discharge, Q (m%/s) | 1.6 | 3.8 1 6.3 | 7.9

QUESTION 2 [25 MARKS]

Determine the total lateral wind force, F exerted on a ten storied residential building by integrating
the following function using the Trapezoidal rule (n = 10), Simpson’s rule (n = 10) and Gauss
Quadrature (n = 4).

F= f:ozoo (Sj_z)e"lz_sdz

QUESTION 3 [30 MARKS]

Determine the excess pore water pressure (u) at a time factor of t = 3 during a soil consolidation
test in the UAP Geotechnical Lab by solving the given ordinary differential equation with the initial
condition u(0) = 1, using Euler’s method and 2"4-order Runge-Kutta method with a step size
of h =0.5.

du 2t2 +3
dt ~  10u

QUESTION 4 [10 MARKS]

Determine the values of travel distance (x;), travel time (x,), and travel cost (x3) by solving the
following travel demand equations, which were derived from a four-step origin-destination model,
using the Gauss Seidel method.
—=5x; +x, —2x3 =6
—3x; + 8x, +4x3 = -9
X1 —3x; —7x3 = —4
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QUESTION S [20 MARKS]

A simply supported uniform beam with flexural rigidity E/ is subjected to an unknown loading
condition, and its resulting deflection data is measured at discrete intervals along its length. Write
a MATLAB script to perform the following tasks using the given beam deflection data. Estimate
the beam deflection at uniform intervals of 0.01 m over the entire span using cubic interpolation.

Using the interpolated profile, numerically compute the beam's slope (9 = %), bending moment
av

(M = El gg), shear force (V = %), and distributed load (q = EZ)‘ Display the results in a single

figure consisting of five vertically stacked subplots showing the beam deflection, slope, bending
moment, shear force, and distributed load along the entire length of the beam, ensuring each plot
includes appropriate titles, grid lines, and axis labels suitable for a formal engineering report.

Beam Position, x (m) 0.0000 | 0.2500 | 0.5000 | 0.7500 | 1.0000
Beam Deflection, y (cm) | 0.0000 | -0.9484 | -3.2262 | -6.1503 | -9.2750

APPENDIX
Gauss Quadrature (n = 4)
x w
+0.86113 0.34785
+0.33998 0.65214
-0.33998 0.65214
-0.86113 0.34785
Method Formula
Euler’s Method VYn+1 = Yn + hf (X0, V)

1
Yn+1 =Yn t 2 (ky + k3)

2" order Runge-Kutta Method
ki = hf (tn, Yn)

ky = hf(xn +h, yn+ ki)
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Department of Civil Engineering
Final Examination Fall 2025
Program: B. Sc. Engineering (Civil)

Course Title: Mechanics of Solids II Credit Hours: 3.0 Course Code: CE 213
Time: 3 hours Full Marks: 100 (=10 x 10)

Part A (Answer all five questions)

QUESTION 1 [10 + 10 =20 MARKS]
Use the Moment Area for the questions 1(a) and 1(b).

a) The simply supported shaft shown in Fig. 1 has a moment of inertia of 21 for region BC and a
moment of inertia [ for regions AB and CD. Determine the maximum deflection of the shaft due to
the load P. The modulus of elasticity is E. [10]

P

b) Determine the slope at B and deflection at C for the beam shown in Fig. 2. EI is constant. [10]

QUESTION 2 [10 MARKS]

Determine the equations of the slope and elastic curve of the beam shown in Fig. 3. EI is constant.
3kN/m

Fig. 3

QUESTION 3 [10 MARKS]

A steel pedestrian bridge landing is supported by four identical closely coiled helical spring bearings. The
total dead load reaction is 12 kN, live load reaction is 8 kN, and an impact allowance of 25% is applied to
live load only. Each spring has outside diameter D, = 160 mm, wire diameter d = 20 mm, active coils N = 6,
G = 80 GPa, allowable shear stress = 300 MPa, and allowable additional live-load deflection =25 mm.

Using the closely coiled helical spring theory and the K-chart, determine the spring index, stress
concentration factor, maximum shear stress under total service load, and additional deflection due to
live load including impact. Finally, comment whether the contractor is correct in saying: "The spring is safe
because shear stress is within limit". [10]

QUESTION 4 [10 MARKS]
The column in Fig. 4 is built up by gluing the two boards together.

If the wood has an allowable normal stress of 6w = 6 MPa

(i) Determine the maximum allowable eccentric force P that can
be applied to the column.

(ii) Calculate the average shear stress in the section for the force P
(iii) Use the normal stress calculated in (i) as 6x (assume 6,y = 0)
and shear stress in (ii) as tx to calculate the principal stresses

and maximum shear stress.
(10]

/’/l
250 mm
,/’

150 mim
~

Fig. 4



PART B (Answer any 5 (Five) of the following 7 Questions)
[Given: Ry = Last three digits of Registration #]

5. Calculate equivalent polar moment of 2x

inertia (Je;) of the cross-section shown T
in Fig. 5 by centerline dimensions 5x
[Given: x =(1 +0.01Ry) ft ’— -
Wall thickness = 0.10 ft throughout]. - @ x 22) pedia | 5x
Circle | _

Circular Arc
t—zj— sx— 2x J2xd—5x—— Sx—- 4x—

Fig.5

6. Fig. 6(a) shows Maradona executing the final kick for the Goal of the Century, while tackled from
multiple sides. This is approximately represented in Fig. 6(b) by a model structure diego subjected to
horizontal forces (Py) at e and g creating concentrated torsional moments there.

Given: Hp = (6 + 0.01Ry) ft, and shear modulus G = (500 + 2Ry) ksi, calculate the maximum allowable
value of the force Py in order to keep the

(i) Torsional shear stress (at o) to (10 + 0.1Ry) psi, (ii) Torsional rotation (at d) to (1 +0.01Ry)°
T d
0.15H, § Sectiong (3" x 9")
0.4H, Section; (6" x 18")

Sectiongg, (3" x 9")

+ & W%w —> Py

7 Fig. 6(b)

Toyota Stadium in Fresco, USA
[shown in Fig. 7(b) with forces
(Wp and 0.5W)) on it].
Given: Lo= (6 + 0.01Ry) ft,

Wo = (800 + Ro) Ib.

Calculate the

(i) Buckling Force of the
landing left hand (circular
section of diameter 1”),
assuming it to be a
cantilever column of length
Ly/2, equivalent to a simply-
supported length of L.

(ii) Overturning moment M
due to applied by all the
applied forces.

(iii) Eccentricity e = Mo/Wy and
maximum transverse
deflection of the column,
assuming axial force P = Wj.

(iv) Initial deflection of the column that would cause the same transverse deflection.




8.

10.

11.

Fig. 8(a) shows the RC columns supporting the iconic Azfeca Stadium in Mexico, while Fig. 8(b) shows
their typical cross-section, where ¢, = (6 + 0.01Ry)", b. = 81, length L. = 5b.. These columns are shown
arranged in Fig. 8(c) as 4 (cantilever), B (simply supported), C (fixed-hinged) and D (fixed-fixed), each
of the same modulus of elasticity = (3000 + 10R,) ksi.

L)

Fig. 8(b) | } L ‘

X0 Xo Xo I

(i) Calculate the buckling loads P, Ps, Pcand Pp for the columns.

(ii) Calculate the weight ¥, and W, (= 1.6W#1) of the two world cup football trophies.
Also determine the distance xw, if xo = L./2.

(iii) Calculate the force P, (applied at eccentricity e = 2f) required to cause buckling of the simply
supported column B if its plastic moment M, = f, b. t.*/4, where yield strength £, = (4 + 0.01 Ro) ksi.

For the Columns B and D shown in Question 8, calculate the allowable compressive force Pg, Ppfor the
members if they are constructed of a nonlinear material with stress-strain relationship
o=fy [1 —Cos(500¢)], where o is compressive stress (ksi) and € s strain; given £ = (4 + 0.01Ro) ksi.

Fig. 9 shows a simply-supported highway steel truss bridge at the New Jersey MetLife Stadium (venue of
World Cup 2026 final) subjected to uniformly distributed load wo = (2 + 0.01 Ro) kip/ft.

Given: xr= (20 + 0.1Ro) ft, At = 1.5xt, modulus of elasticity £=30x10 ksi.

(i) Calculate the compressive force for the top-chord member ab

(ii) If member ab is of a cross-section with minimum radius of gyration 7, = x1/100 and area 4 = 3 mints
check if it satisfies the AISC-ASD criteria, with f, = (40 + 0.1 Ro) ksi.

For the simply-supported member abd in the highway steel truss bridge shown in Fig. 9 (described in
Question 10) subjected to uniformly distributed load wo = (2 + 0.01 Ro) kip/ft.

Given: xr= (20 + 0.1Ro) ft, At = 1.5xr, modulus of elasticity £ = 30x10° ksi.

(i) Calculate the Euler buckling load P, for member ab if its cross-section has minimum radius of
gyration 7mi» = x1/100 and area 4 = 37’

(ii) Calculate the compressive force for the top-chord member ab and determine its maximum bending
moment magnified by the

- Exact Moment Maghnification Factor (MMF)
- AISC Moment Magnification Factor (MMF.usc).



Department of Civil Engineering
Final Examination Fall 2025
Program: B. Sc. Engineering (Civil)

Course Title: Mechanics of Solids II Credit Hours: 3.0 . _Egﬁ Course Code: CE 213 \G %Ql)
Time: 3 hours Se Full Marks: 100 (= 10 x 10)

Part A (Answer all five questions)

QUESTION1 10 + 10 = 20 MARKS]
Use the Moment Area for the questions 1(a) and 1(b).
a) The simply supported shaft shown in Fig. 1 has a moment of inertia of 2I for region BC and a
moment of inertia I for regions AB and CD. Determine the maximum deflection of the shaft due to
the load P. The modulus of elasticity is E. [10]

Fig. 1 Fig.2
b) Determine the slope at B and deflection at C for the beam shown in Fig. 2. El is constant. [10]
QUESTION 2 [10 MARKS]

Determine the equations of the slope and elastic curve of the beam shown in Fig. 3. El is constant.
3 kN/m

P b4y s
A )

|
i

3m

Fig. 3

QUESTION 3 [10 MARKS]

A steel pedestrian bridge landing is supported by four identical closely coiled helical spring bearings. The
total dead load reaction is 12 kN, live load reaction is 8 kN, and an impact allowance of 25% is applied to
live load only. Each spring has outside diameter D, = 160 mm, wire diameter d = 20 mm, active coils N = 6,
G = 80 GPa, allowable shear stress = 300 MPa, and allowable additional live-load deflection = 25 mm.

Using the closely coiled helical spring theory and the K-chart, determine the spring index, stress
concentration factor, maximum shear stress under total service load, and additional deflection due to
live load including impact. Finally, comment whether the contractor is correct in saying: "The spring is safe
because shear stress is within limit". [10]

QUESTION 4 [10 MARKS] P
The column in Fig. 4 is built up by gluing the two boards together.
[f the wood has an allowable normal stress of Gaiow = 6 MPa 7

o 150 mm
(i) Determine the maximum allowable eccentric force P that can o g > 7; mm

. 150 ,
be applied to the column. im 30

(ii) Calculate the average shear stress in the section for the force P
(iii) Use the normal stress calculated in (i) as 6x (assume 6y, = 0) <~
and shear stress in (ii) as ty to calculate the principal stresses
and maximum shear stress.
(10]



PART B (Answer any 5 (Five) of the following 7 Questions)
[Given: Ro = Last three digits of Registration #]

5. Calculate equivalent polar moment of __2x
inertia (Jog) of the cross-section shown T
in Fig. § by centerline dimensions Sy
Given: x=(1 +0.01R -—
gNall thickne(ss =0.10 lgt) t?lroughout].
Semi- (2)6 X Zx) Sx
Circular Arc -

tE'—Sx—l- 2x42x4—5x—— Sx—f4x —
Fig.5

6. Fig. 6(a) shows Maradona executing the final kick for the Goal of the Century, while tackled from
multiple sides. This is approximately represented in Fig. 6(b) by a model structure diego subjected to
horizontal forces (Po) at e and g creating concentrated torsional moments there.

Given: Hp = (6 + 0.01Ry) ft, and shear modulus G = (500 + 2Ry) ksi, calculate the maximum allowable
value of the force Py in order to keep the

(i) Torsional shear stress (at 0) to (10 + 0.1Ry) psi, (ii) Torsional rotation (at d) to (1 + 0.01Rp)°

T 4

0.15Hs Sectiona (3" x 9")
T i

0.4, Section; (6" x 18")

el . pF—Po
0-2Ho : Sectionegg, (3" x 9")

_|_ gl - P,

0.2H,

L e
At Fig. 6(b)

Toyota Stadium in Fresco, USA
[shown in Fig. 7(b) with forces
(Wy and 0.5W)) on it].

Given: Lo= (6 + 0.01Ry) ft,
Wo= (800 + Ry) Ib.

Calculate the P

(i) Buckling Force of the ~ £ o V Fig. 7(b)
landing left hand (circular
section of diameter 1),
assuming it to be a
cantilever column of length
Lo/2, equivalent to a simply-
supported length of L.

(ii) Overturning moment M
due to applied by all the
applied forces.

(iii) Eccentricity e = My/Wy and
maximum transverse
deflection of the column,
assuming axial force P = ).

(iv) Initial deflection of the column that would cause the same transverse deflection.




8.

10.

11.

Fig. 8(a) shows the RC columns supporting the iconic 4zteca Stadium in Mexico, while Fig. 8(b) shows
their typical cross-section, where 7. = (6 + 0.01Ro)", b = 8¢, length L. = 5b.. These columns are shown
arranged in Fig. 8(c¢) as A4 (cantilever), B (simply supported), C (fixed-hinged) and D (fixed-fixed), each
of the same modulus of elasticity = (3000 + 10Ry) ksi.

'— Xw :Iﬁ Le i

Fig. 8(b) — | 1 |

Xo Xo ! X0 !

(i) Calculate the buckling loads P4, Ps, Pcand Pp for the columns.

(ii) Calculate the weight 77 and W, (= 1.6W1) of the two world cup football trophies.
Also determine the distance xw, if xo = L./2.

(iii) Calculate the force P, (applied at eccentricity e = 2t) required to cause buckling of the simply
supported column B if its plastic moment M, = £, b. t*/4, where yield strength £, = (4 + 0.01Ro) ksi.

For the Columns B and D shown in Question 8, calculate the allowable compressive force Pa, Pp for the
members if they are constructed of a nonlinear material with stress-strain relationship
o=fy[1 = Cos(500¢)], where o is compressive stress (ksi) and €is strain; given fy = (4 + 0.01Ry) ksi.

Fig. 9 shows a simply-supported highway steel truss bridge at the New Jersey MetLife Stadium (venue of
World Cup 2026 final) subjected to uniformly distributed load wo = (2 + 0.01Ry) kip/ft.

Given: xr= (20 + 0.1Ry) ft, /i1 = 1.5x1, modulus of elasticity E = 30x10> ksi.

(i) Calculate the compressive force for the top-chord member ab

(ii) If member ab is of a cross-section with minimum radius of gyration 7, = x1/100 and area 4 = 37,
check if it satisfies the AISC-ASD criteria, with £, = (40 + 0.1Ro) ksi.

16(@xt

For the simply-supported member ab in the highway steel truss bridge shown in Fig. 9 (described in
Question 10) subjected to uniformly distributed load wo = (2 + 0.01Ro) kip/ft.

Given: xr= (20 + 0.1Ro) ft, 1= 1.5xr, modulus of elasticity £ = 30x10> ksi.

(i) Calculate the Euler buckling load P.. for member ab if its cross-section has minimum radius of
gyration 7 = x1/100 and area 4 = 3r,,,°.

(ii) Calculate the compressive force for the top-chord member ab and determine its maximum bending
moment magnified by the

- Exact Moment Magnification Factor (MMF)
- AISC Moment Magnification Factor (MMF 4sc).



Course Title: Fluid Mechanics

University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Sc. in Civil Engineering

Course Code: CE 221

Time: 3 hours Credit Hour: 3.00 Full Marks: 50+50
Please answer all questions.
[Assume reasonable data if and when required]
Part A
1. a) Define hydraulic grade line and energy grade line. 5
b) Define kinetic and potential energy head. 5
2. a) Derive Bernoulli’s energy theorem and write the limitations of it. 20
3. a) Oil flows from a closed tank through the pipe and discharges into air as shown in 10
Figure: 1. If the head loss from point 1 to point 2 is 1.95 ft and total tflow is 0.60
ft, find the pressure at point 1.
b) A jet of water flowing freely in the atmosphere is deflected by a 90° curved vane 10

as shown in Figure: 2. The water jet has diameter of 1.5 cm; initial and final
velocity 25.5 my/s. Find the force on the vane by the water jet. Draw the free body
diagram.



Elev. 80t

(== i . Wt Elev, 100 ft

Air pressure = 7 .
'0) —— 6-in
A4 - o
—— — — —=- diameter

e pipe

oil

(s.g. = 0.84)

r__J

Water jet

l

—5

i
!
i

Figure:1

Figure:2




University of Asia Pacific
Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Sc. in Civil Engineering
2" Year 2" Semester
Fluid Mechanics (Part B)

Course Title: Fluid Mechanics Course Code: CE 221
Time: 3 hours Credit Hour: 03 Full Marks: 50

There are 3 questions. Please answer them accordingly.
[Assume reasonable data and draw figures if and when needed]

1. a) (i) Define the viscous sub-layer. (ii) How are smooth, transitional, and
rough pipe flow defined, and how does the friction factor depend on 8
Reynolds number and roughness in each case. Show mathematically.
b) Explain how in a pipe, the shear stress changes linearly from the center
and velocity follows a parabolic profile when the flow is laminar?

2. Derive a reasonable equation for the drag force, Fd (exerted on a
sphere in a viscous liquid) using Dimensional Analysis.

10

3. a) InFigureA,the pipes 1, 2and 3 are 300m of 30 cm diameter, 150m of
15 cm diameter and 250m of 25cm diameter, respectively. All of these
are commercial steel pipes which flow the water in 15° Celsius. If h = 15
12m, find the flow rate from A to B. Please consider relevant minor
head losses when you estimate the flow rate.
(b) Find out the most reasonable flow distribution within the pipe network
given in Figure B. Assume convenient n values for simple analysis.

10

Figure A

-— :3;
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Figure B

40

|

|50 L/S
N\ K

Supporting Table & Moody’s Diagram

1.0

0.00

0.9

0.06

0.8

0.15

0.7

0.22

0.6

0.2

0.5

0.33

0.4

0.36

0.3

0.39

0.2

0.42

0.1

0.45

0.0

0.50

D,/Dy

Moody Diagram

Relative Pipe Roughness §

R

(1)
i i
o [En) o = 2 oL D
= — o= R et
< < S S X X o X
(el < (v e BN F B A B I Y]
- - LR SRR IR SRy RV PRDEDIY] DUDEDEN DU PN
EREES EEY SR DADRPPRE R, PRGNS | PUPRPIIN PR N -
5 ) bl Tkl et SO Dl et IOt Bl L K
i i :
vvvvvv “ cmmmofanan o »11"1 I P cadalo
BY R B R DI DT SRS N PPN | JERURVY U P -
] | h
) | i
IS8 BT EREE LB TR BRI . FERE EEEE ERPE TS RS FYNAN S\ SN | SN
) b 1
JR 1 RS DR N IO IR 'S N SUU FUTOR WO S BRI Y 3/ R
. ) . i
1
H ] : To
) -
;- - PR Y D = R
.- et I A,
;= EO s ."P 1 —
- et 1o
..... - IR 4
: QO
- o 181
' ) . o
(e () iaiel sl 3 et = 1
: 17T '
1 h 1 |
L. A . ;.
! | '
i h
I h
i H
A H
- -
SER IR et
10 bl e}
10 PO D
....... I s
k] )
BRI RN
h-q-+
1
- P-J-23._.
1
,
|
h
|
.
1
8
o
i
N
N
|
-
j
N
|
a
!
i
1
4
i
|
h
!
]
)

10°

Reynolds Number, Re

. S D i
%F\v )
<
ric el i i S8 8 882c. =815
..... coocmo S ~|1]
..... i g
9
=) mm 5 g Sa-
|3 . = RG]
S8z wg B
- Slgaas g9 2 4l
§|95% wE2g g
S |ldg2220°8 Qg
Zls8cn g g8 8
D9 g .8y ]
§8zd 85953 | %
........ g =58 = 21|
i LTS ST mmmbmwmmm%! —
SR R R R . CONOEwddhdn |-
E D S DT DS s |
N : : : : : MR
—“ W I~ © W = [>2) o~ Vs —
cs88s s ¢ & 8 g = g
SSsceS S S S = = N S

10908 UOIIIL

Page 2 of 2



University of Asia Pacific
Department of Basic Sciences and Humanities
Repeat Examination, Fall 2025
Program: B.Sc. in Civil Engineering
(Self-Study)

Course Title: Mathematics-1V Course Code: MTH 203
Time: 3.00 Hours Credit Hour: 3.00 Full Marks: 150

There are eight (8) questions. Answer six (6) including Q-1, Q-2, Q-3, and Q4. Figures
given in the right margin indicate the marks of the respective questions.

QUESTION 1 [25 MARKS]

a. State the first shifting property. Evaluate L{t sinat} and L{tcosat} by using
the first shifting property.

. o) e—at_e--bt b
b.  Using the Laplace transform prove that fo ———-t————dt = log; .

QUESTION 2 [25 MARKS]

a. A linear time-invariant continuous system is in zero state. Its response y(t) is
. az d d . .
described by the DE E%’— +2 -ﬁt—’ -3y = E{— + f(t). Derive the transfer function of

the system. If the input is given by f(t) = e~2%, find the total response of the system.

b. Evaluate L{sinhat} by using the change of scale property.

QUESTION 3 [25 MARKS]

a. Evaluate i)!.‘“l{-s—f:—s-—s;ls} and ii)L‘l{ . }

5249  s%2-25 s2(s2+4)

b. Solve the differential equation y' — 9y = e’ subject to
y(0) =1, y'(0) =0 by using Laplace transform.

QUESTION 4 [25 MARKS]

a. Solve the equation (D% —2D? —5D + 6)y = e3*.

b. Verify whether the differential equation

x(x? +y? —a®)dx + y(x* = y?> —=b?)dy =0 is exact or not, and find its
solution.

(15]

(10]

(20]

(03]

(13]

(10]

(15]

[10]



QUESTION 5 [25 MARKS]

1

. . a3y d’y _  dy
a. = X =
Identify and solve the equation x 23 + 2x a2 X ax Ty x’

b. Solve the equation (D?+ D + 1)y = 0.

OR
QUESTION 6 [25 MARKS]
2
a. Identify and solve the equation x?2 Z—x—}; —x Z—z -3y =x2%logx .

b. Solve the equation (D3+ D2+ D+ 1)y =0.

QUESTION 7 [25 MARKS]

et <x <
a.  Obtain the Fourier series of the function f(x) = { 0;—mr=x=<0

1-x2% x| <1

b.  Obtain the Fourier transform of f(x) = { 0 x| > 1

OR

QUESTION 8 [25 MARKS]

a. Find the Fourier Series of the function f(x) in the interval

0; - m<x<0

—n<x<mwmmf@)={¥;0<x<n‘

b. Obtain the Fourier sine and cosine transform of the function

f(x) = 2x on the interval (0, 4).

1;0<x<m"°

(15]

(10]

[15)

[10]

(15]

(10]

(15]

(10]





