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There are four questions. Answer any three including QUESTION 1 and QUESTION 2. 

QUESTION 1 [20 MARKS] 

a. Explain simple harmonic motion. Show that total energy of a particle executing [ 15]
simple harmonic motion (SHM) is given by 2rr2ma2n2

, where the symbols have their
usual meanings.

b. A particle performs simple harmonic motion given by the equation y = [05]
20 sin(wt + a). If the time period is 30 seconds and the particle has a displacement
of 10 cm at t = 0, find (i) epoch angle and (ii) the phase angle at t = 5 seconds.

QUESTION 2 [20 MARKS] 

a. Show that work done per unit volume, w = _!_ x stress x strain for longitudinal [10]
2

strain, where the symbols have their usual meanings.

b. Calculate the total work done in stretching a uniform metal wire of area of cross [10]
section 10-7 square mm and length 600 mm through 6 x 10-3 

m. Given, Y = 2.0 x
1011 N /m2

•

QUESTION 3 (20 MARKS] 

a. Describe cantilever and elasticity. [05] 

b. Derive that depression at the free end of the cantilever, y = Wl3 /3YI
9

, where the [15] 
symbols have their usual meanings.

QUESTION 4 (20 MARKS) 

a. Define Poisson's ratio and Hook's law.

OR 

b. Derive the relationship between elastic constants K, Yanda.
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Answer an the questions. 

QUESTION 1 [20 MARKS) 

a. 

b. 

Define domain and range. Find the domain and range of the function f(x) = x-s.
2x+1 

Determine a value of the constant k, if possible, that will make the function 
continuous everywhei:e. 

{ kx2

Where, f(x) = Zx + k,
x::;2 

x > 2. 

[2+8] 

[10] 

QUESTION 2 [20 MARKS) 

a. Find the nth derivative of the �ction C )\ )'
[10] 

1-3x 1-Zx

b. Determine the interval on which the function f (x) = 3x4 
+ 4x3 

- 12x2 
+ 2 is [10]

increasing and decreasing.

QUESTION 3 [20 MARKS] 

a. 

b. 

Find the curvature of the cycloid x = a(t - sint), y = a(l - cost) at an arbitrary [10]
point (x, y).

D fi J b. If e 
. 

e 1 a (x,y) d acr,e) e me aco 1ans. x = r cos , y = r sm , eva uate acr,e) an acx,y)' [10] 

OR 

a. Determine the directional derivative of f (x, y, z) = xy + z2 at the point [10]
P(-3, 0, 4) in the direction of the vector a= f + J + k.

b. Find the equation of the tangent plane to z = ln(2x + y) at (-1,3). [10] 
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Answer all the questions 
QUESTION 1 [20 MARKS] 
A laboratory experiment was conducted to analyze the relationship between Power and 
Current for a specific industrial heating element. The results are plotted in the figure 
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).
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QUESTION 2 [20 MARKS] [20) 
During the construction of the network shown in Figure 2, a technical error occurred: all CO 1/ 
resistors originally rated at 40 ohms were mistakenly replaced with 10-ohm resistors. POI 
Solve for the total power currently being supplied by the source to this modified network. 
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Figure 2 

QUESTION 3 (20 MARKS] [20] 
The dual-source distribution network shown in Figure 3 is being analyzed to interface a CO 1/ 

new emergency medical device at the central branch (40-ohm resistor). To understand the POI 

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 20V 

Figure 3 
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Use separate answer scripts for Part-A and Part-B. 

PART-A [30 MARKS] 

QUESTION 1 (30 MARKS) 

Course Code: HSS105 
Full Marks: 60 

Explain the causes and the consequences of the Partition of Bengal of 1905. [30] 
/ 

PART - B (30 MARKS) 

QUESTION 2 [30 MARKS] 

Discuss Gerhard Lenski's typology of society based on the idea of technological [30] 
sophistication. 



University of Asia Pacific 
Department of Civil Engineering 

Mid Semester Examination, Fall 2025 

Program: B.Sc. in Civil Engineering 
1

st Year 1
st Semester 

Course Title: Engineering Mechanics 
Time: 1 hour Credit Hour: 3.00 

Course Code: CE lOl(OBE) 
Full Marks: 50 

Answer all the questions 

PART A 
QUESTION 1 [8 MARKS) 
In Figure 1, the bodies A and B weighing 150 N and 200 N, respectively are connected by a cable. The 
bodies pass over a smooth frictionless pulley and rest on smooth inclined planes. Find the values of tension 
in the cable, the angle e and the reactions at the inclined planes, if the bodies A and B are in equilibrium 

QUESTION 2 [8 MARKS] 
A cylinder of weight 100 N has been suspended from a roof with the help of a cable and it remains in 

·equilibrium on a smooth inclined plane as shown in Figure 2. Calculate the values of tension in the cable

BC and the reaction at the contact point A between the cylinder and the inclined plane. Also find the

, components of pin reaction at B. 

Figure 1 

QUESTION 3 [9 MARKS] 

Figure 2 

For the simply supported beam shown in Figure 3, determine the reactions at the two supports. 

5o'# 
60'7-rt 

t./ JO"

Figure 3 
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QUESTION 4 [9 MARKS] 
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Figure 6 

Compute the moment of inertia Ix and radius of gyration kx with respect to the given coordinate system 

of the composite area shown in Figure 4. 

QUESTION 5 [7 MARKS] 

Locate the centroid of the composite line shown in Figure 5 with respect to the given coordinate system. 

QUESTION 6 [9 MARKS) 

A body made of concrete and wood has cross sectional view as shown in Figure 6. The dimension of this 

body in z axis is 10 ft. Locate the centroid of the composite weight with respect to the given coordinate 

system. 
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Answer all the questions 

QUESTION 1 [10 MARKS] 

Course Code: CE lOl(Old) 
Full Marks: 

A cylindrical roller of weight 10 kN and of diameter 3 m has to be pulled over the obstruction of 
height 0.5 m by applying a force P as shown in Figure 1. Determine the minimum value of the 
force P to be applied to pull the roller over the obstruction. Also find the reaction at the contact 
point A between the roller and the obstruction. 

p 

Obstruction Block 

QUESTION 2 [10 MARKS] 

Figure 1 

Cylindrical Roller 
Weight = 10 kN 
Diameter = 3 m 

A cylinder of weight 500 N has been suspended from a roof with the help of a cable and it remains 
in equilibrium on a smooth inclined plane as shown in Figure 2. Calculate the values of tension in 
the cable AC and the reaction at the contact point B between the cylinder and the inclined plane. 
Also find the components of pin reaction at A. 

Figure 2 
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QUESTION 3 [10 MARKS] 

For the simply supported beam shown in Figure 3, determine the reactions at support B and support 
F. 
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Figure 3 

QUESTION 4 [10 MARKS] 

Figure 4 shows a truss system. Identify the zero force members. Calculate i) the reactions at A and 
B and ii) forces in member AB, AE and FG. 
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Figure 4 
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Answer all the questions 

QUESTION 1 {10 MARKS] 

Course Code: CE 107 
Full Marks: 40 

Discuss the human activities that affect the biophysical activities, biodiversity and the [1 OJ 
resources of earth. 

QUESTION 2 [10 MARKS) 
a. What are the branches of Civil Engineering? Briefly Discuss.
b. Discuss the necessity of studying environmental science.

QUESTION 3 rs MARKS) 
Discuss different components of environment. 

QUESTION 4 (15 MARKS] 

[2+3] 
[5] 

[5] 

a. Point out the major components of a building and discuss them in brief. [10] 
b. Calculate the weight of a brick in lb and kg, if its size is about 10 in x 11.43 cm x [5] 

63.5 mm. Consider unit weight of brick material is 125 lb/ft3
. 


