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Answer all the questions

QUESTION 1 [S MARKS]

During a UAP civil engineering materials lab, students observe that some material
responses increase symmetrically with time under controlled loading and unloading
conditions. Such behavior is sometimes represented by using hyperbolic functions in
engineering mathematics.

Apply Laplace Transform to the following function:
cosh (at)

QUESTION 2 [15 MARKS]

In a UAP transportation engineering lab, students are analyzing a time-dependent
traffic response model where exponential growth and trigonometric components appear
together in a mathematical expression. To simplify the analysis in the transform domain,
Laplace Transform is used.

Apply Laplace Transform to the following function:

sin?(2t
g6t <tcos 4t + —~—%-(~—)—>

QUESTION 3[S MARKS]

During a UAP structural dynamics lab, a testing hammer is used to apply a very short-
duration concentrated impact load on a beam specimen. In engineering mathematics,
such an instantaneous load is represented by a special type of function.

Indicate the type of func tion represented by the following expression and apply Laplace

Transform to evaluate its transform:
6(t—3)

QUESTION 4 [15 MARKS]

In a control and simulation lab, students obtain system responses in the Laplace
domain while studying vibration behavior of engineering systems. To understand the

actual response in time domain, inverse Laplace Transform is required.

[15]

[15]
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Evaluate inverse Laplace Transform to the following expression and indicate the
corresponding time-domain function:

2s+5
(sZ+4s +13)

F(s) =
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Answer all the questions.

QUESTION 1 [20 MARKS]

Q=100-2P
Q= 50+2P

Calculate equilibrium price and quantity.

QUESTION 2 [20 MARKS]

Explain the effect of change in input price on equilibrium. [20]

QUESTION 3 [20 MARKS]

[20]

Explain the factors which affect demand. [20]
" OR
Explain the factors which affect supply. [20]
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Answer all the questions

QUESTION 1 [10 MARKS]

While performing an experiment in geotechnical lab at UAP, students found this equation
x* - c0s(0.5x) =5 =0 [10)
Find the root of the above equation using Newton Raphson Method assuming xo = 1.

QUESTION 2 [10 MARKS]

During cone penetration test of geotechnical engineering lab, the following data of cone penetration
(mm) vs water content (%) are observed. [10]
Water content (%) = x

Cone penetration (mm) =y

Water content (%) 16 18 20 22 24
Cone penetration (mm) 33.1 | 402 53.9 62.8 80.1

Determine the cone penetration (mm) when water content is 19.5% using Gregory-Newton Forward
Difference Interpolation method.

QUESTION 3 [20 MARKS]

In transportation engineering lab, the following data of trip count vs gross floor area are observed.

Gross floor area = x [20]
Trip count =y

Gross floor area (In thousand sit) 2 4 6 8 10
Trip count (in thousand) 3 4.5 5 7.5 9

Determine the equation of a parabola in the form of y= a+bx+cx?, using the tabular data. For
determination of the values of a, b and ¢, use Gauss Jordan Elimination method.
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[Given: Ro = Last three digits of Registration #]

l. Consider a beam with rectangular cross-sectional dimensions of 50 in (width) by 80 in (height). The
beam is subjected to a distributed load of 3 k/ft over a span of 10 ft, with point A located 3 ft from the
support and 20 in downward from the neutral axis of the beam, as illustrated in Fig. 1.

a. Calculate the combined stress acting at
point A. Show all intermediate calculations
for the bending moment and shear force at

3t

the specific section. I5]
b. Represent point A as a stress block. Sketch
the block and label all normal and shear ] 20"
stress components acting on its faces based A
on your calculations in Question a. (5]
c. Using the stresses identified at point A, use |r 10° {
Mohr’s Circle of stress to determine: . __*
(i) The Principal Stresses. F 3 .
(ii) The Maximum Shear Stress and the Fig. 1

associated Average Normal Stress.
(iii) Determine the normal and shear stresses acting on a plane inclined at 45° (counter-clockwise)
from the vertical axis. [10]

2. Fig. 2(a) shows a damaged building in Israel, while Fig. 2(b) shows schematic diagram of the top-floor
beam AB. Its 6-ft cantilever extension is subjected to uniformly distributed load, resulting in uniformly
distributed torque tag = (10 + 0.05Ry) k-ft/ft over the length of beam AB.

Given: Beam Length L is (20 + 0.1Ro) ft and section is a (b x 2b) rectangle, calculate the required width
b (and depth 25) of the section, if allowable torsional shear stress = (100 + 0.5Ry) psi and allowable

torsional rotation of the beam = (2 + 0.01R)°. [10]
6'—

tap = (10 + 0.05R) k-ft/ft
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Fig. 2(b)

3. Calculate the equivalent polar moment of inertia (Joq) of ANY TWO of the cross-sections shown in Fig.
3(a), 3(b), 3(¢) by centerline dimensions [Given: x = (2 + 0.01 Ry) ft, Wall thickness = 0.10 ft]. [10]
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Answer all the questions. Assume reasonable data for the missing values

QUESTION 1 [6 MARKS]

Define and provide mathematical expression for the following fluid properties: [6]
i) kinematic viscosity, ii) bulk modulus of elasticity, iii) specific volume

QUESTION 2 [10 MARKS]

a) Define stream line and find out slope for a constant stream function. [6]

b) Graphically describe Newtonian fluid and non-Newtonian fluid. [4]

QUESTION 3 [24 MARKS]

a) The equation of velocity profile over a plate is v = 10y?+y+1, where velocity is in m/s. [6]
the viscosity of liquid in between plates is 8.35 poise. Find out shear stress at y = 2cm.

b) A differential manometer is used to measure pressure difference between 2 parallel [6]
pipes carrying freshwater and seawater as shown in Figure: 1. Determine the pressure
difference between two pipes if h = 10cm. Take the density of seawater = 1035 kg/m’
and specific gravity of oil is 0.72 and mercury is 13.6.

c) Find out hydrostatic force and location of center of pressure for the dam’s inclined [6]
face shown in Figure: 2. Length of the dam is 100m.

d) The velocity vector for a flow is given by: V= 2y i +3x j. Answer the following [6]

questions:
i) [s the flow steady or unsteady? Provide reason for your answer.
ii) Compute total acceleration at (2, -2) point.
iii) Does the flow satisfy continuity? Mathematically prove your answer.
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