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Final Examination, Fall 2025
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1% Year 2™ Semester

Course Title: Chemistry Course Code: CHEM 111
Time: 3 Hours Credit Hour: 3.00 Full Marks: 150

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

QUESTION 1 [25 MARKS]

a. Discusstheapplicability of de Broglie’s equation to both microscopic and macroscopic
particles.

b. The splitting of spectral lines under an electric field can be satisfactorily explained by
the quantum mechanical model of the atom — justify the statement.

c. Calculate the momentum of a particle having a de Broglie wavelength of §75 nm.
[Planck’s constant, h = 6.626 x 1073* J-s]

QUESTION 2 [25 MARKS]

a. Show that the Born-Haber cycle can be used to calculate the lattice energy of an ionic
crystal.

b. Calculate the heat of formation of C;He from the following reactions and enthalpy

changes:
() CaHe (g) +2 02 (g) = 2CO; (g) + 3H:0 (1) AH =-1560.1 kJ
(i)  COa(g)— C(s)+ 02 (g) AH = +393.5 kJ
(i)  2Ha (g) + 02 (g) — 2H0 (1) AH=-571.8 kJ

QUESTION 3 [25 MARKS]

a. Derive the integrated rate equation for the second order reaction: E — F. Show that the
half-life of the reaction is dependent on the initial concentration of E.

b. Scientists discovered a fossil containing a radioactive isotope that follows first-order
kinetics with a half-life of 2,400 years. Calculate the rate constant. If 12.5% of the
original isotope remains today, estimate the age of the fossil.

QUESTION 4 [25 MARKS]

a. Using the expression of Kp, explain why a change in pressure does not affect the
equilibrium ofthe following reaction: Ha (g) + I (g) = 2HI (g).
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b. Consider the following reaction: N2 (g) + 3H2 (g) = 2NHs3 (g). Initially, 140 grams N2
and 12 g H> were taken in a 3 L container. If 20% of N2 reacted to reach the equilibrium
at 773 K temperature, calculate the equilibrium constants K¢ and Kp. [Molar mass of
N2 = 28 g/mol; Molar mass of Hy = 2 g/mol; Molar gas constant, R = 0.0821
L.atm.mol~!.K~!]

QUESTION 5 |25 MARKS]

a. Tyndall effect can be used to distinguish a colloidal solution from a true solution —
explain.

b.  Explain how the charge of a colloid can be determined by electrophoresis.

c. Fora positively charged Fe(OH)s sol, arrange the ions CI-, SO4*-, and [Fe(CN)g]*~ in
the decreasing order of their precipitating power, with proper reasoning.

OR

QUESTION 6 [25 MARKS]

a. Briefly discuss the mechanism by which greenhouse gases contribute to global
warming.

b. Explain the formation of acid rain with suitable chemical reactions involving sulfur
and nitrogen oxides.

c. A 10.0 kg magnesium sacrificial anode is electrically connected to an underground
iron pipeline to provide cathodic protection against corrosion. If the galvanic cell
formed between the magnesium and iron supplies a constant current of 50.0 mA,
calculate the time for which the magnesium anode can continue to protect the pipeline.
[Molar mass of Mg = 24 g/mol; Faraday’s constant, F = 96,485 C]

QUESTION 7 [25 MARKS

a. Discuss the functions of driers and plasticizers in paints and explain why maintaining
their correct proportions is essential for achieving optimal paint performance.

b. Explain how emulsifiers contribute to the stability of emulsions.

OR

QUESTION 8 [25 MARKS]

a. Discuss the differences between addition and condensation polymerization.

b. Explain how vulcanization changes the structure of natural rubber and enhances its
mechanical properties.
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Final Examination, Fall 2025
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Course Title: Chemistry Course Code: CHEM 111 (Old)
Time: 3 hours Credit Hour: 3.00 Full Marks: 150

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

QUESTION 1 [25 MARKS]

a. Derive the integrated Arrhenius equation of activation energy. Calculate the energy [10]
of activation determined from the plot.

b. Hydrolysis of ethyl acetate by NaOH using equal concentration of the reactants [15]
was studied by titrating 25 mL of the reaction mixture at different time intervals
against standard acid. From the data given below, establish that this is a second

order reaction.

t / minutes 0 5 15 25
mL ef acid used | 15.8 10.10 6.05 4.28
QUESTION 2 [25 MARKS]
a. Discuss the mechanism of galvanic corrosion. [15]
b. Explain cathodic protection of a metal. [10]

QUESTION 3 [25 MARKS]

a. Show the relationship between the equilibrium constants K, and K¢ where the [10]
reaction is:

2SO2 + Oz = 2S0s5(g).

b. The standard free energy change for the reaction Na(g) + O2(g) < 2NO(g) is [15]
+173.1 kJ. Calculate K, for the reaction at 25°C.

QUESTION 4 [25 MARKS]

a. Discuss heat of formation, heat of combustion, heat of neutralisation and Hess’s [12]
law of constant heat summation with examples.
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b. Calculate AH® for the reaction CO; (g) + Hz (g) — CO (g) + H20 (g) given that AHr
for CO2'(g), CO (g) and H,O (g) are — 393.5, — 111.31 and — 241.80 kJmol™
respectively.

QUESTION 5 [25 MARKS]

a. Discuss how corrosion of iron can be prevented.

b. Discuss rusting of iron with appropriate chemical reactions.

OR

QUESTION 6 [25 MARKS]

a. Discuss the differences between paints and varnishes.

b.  Explain the functions of the various ingredients used in paints.

QUESTION 7 [25 MARKS]

a. Define half-life of a reaction. Derive the second-order integrated rate equation and

show that its half-life is inversely proportional to the initial concentration of the

reactant.

b.  For a certain first-order reaction, half-life (t12) is 100 seconds. Calculate the time

required for 90% of the reaction to be completed.
OR

QUESTION 8 {25 MARKS]}

a. Define order of a reaction, molecularity of a reaction and half-life period. Show
that for first order reactions the half-life period is independent of the initial
concentration.

b.  50% of a first-order reaction is complete in 23 minutes. Calculate the time required
for 90% of the reaction to be completed.
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Answer all the questions
QUESTION 1 [25 MARKS]

a. State and explain the following laws: Faraday's law of induction, Lenz's law. Derive  [5+10]
an equation for the energy stored in the magnetic field.

b. Consider a circular coil (r = 0.05 m) is placed in a magnetic field B which changes (10]
from 0.2 T to O T uniformly in 0.1 second. Determine the induced emf in the coil.

OR
a. Explain 1 H of inductance. Find out an equation for self-induction and mutual  [5+10]
induction.
b. A long solenoid has 200 turns/cm and carries a current of 1.5 amp; its diameter is [10]

3.0 cm. At its center, we place a 100-turn, close-packed coil of diameter 2.0 cm.
This coil is arranged so that B at the center of the solenoid is parallel to the axis.
The current in the solenoid is reduced to zero and then raised to 1.5 amp in the other
direction at a steady rate over a period of 0.05 sec. Calculate the induced emf that
appears in the coil while the current is being changed.

QUESTION 2 [25 MARKS]

a. Define the followings: crystalline material, amorphous solid and [5+10]
polycrystalline solid. Discuss on unit cell and its types.

b. Explain the seven crystal systems with figure. [10]
OR

a. Describe X-ray diffraction. Derive the Bragg’s law for X-ray scattering from a  [5+10]
crystal lattice.

b. A beam of X-rays of wavelength 0.198 nm is diffracted by a plane of rock salt with (10]

lattice plane spacing of 0.28 nm. Find the glancing angle for the second-order
diffraction.
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QUESTION 3 [25 MARKS]

a. Explain packing fraction. Show that the atomic packing fraction of simple cubic  [5+10]
(SC) structure is 0.52.

b. Calculate the packing efficiency and density of NaCl from the following data: [10]

Radius of Na ion = 0.98 A, radius of Clion = 1.81 A
Atomic mass of Na =22.99 amu, atomic mass of Cl = 35.45 amu.

QUESTION 4 [25 MARKS] -
a. Explain Miller indices. [OSf

b. The intercepts along the three axes a, b and ¢ are given below. Determlne the Miller [20]
indices and draw the respective planes.
. 1
0 2L
(ii) oo, 1,00
(iii) oo, 1, 1
(iv) 1, 00,

QUESTION S [25 MARKS]
a. Discuss on the followings: Big bang theory of the Universe, planet Mars and [15]
Neptune, laws of planetary orbits.

b. Write short notes on dark matter and dark energy. [10]

QUESTION 6 [25 MARKS]

a. Using inverse Lorentz transformation equations, show that the length of an object [15]
appears to contract when moving with a velocity comparable to the velocity of light
and is given by the equation

nl'd
[R% ]

(8]

o
L= II
where v is the velocity of the moving frame of reference and c is the velocity of
light.

b. A space vehicle is travelling at a constant speed of 0.955c parallel to a brick wall [10]
that is 115 m long. Find out the length of the wall that appears to an observer in the
space vehicle.
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Answer all the questions

QUESTION 1 [S MARKS]

Find the homophones and rewrite the sentences correctly.

1. She spoke with such flare that her words inspired everyone present in the room.
. The workers spent hours ceiling the cracks before the storm arrived.

. Does this pear of shoes belong to you?

. Sarah made a tasty chocolate cake for desert.

. After the match, the friends decided to take a long brake.

[V I SN VS B 5]

QUESTION 2 [10 MARKS]

Place proper punctuation and capitalisation.

Maya runs a small shop called green leaf mini mart in Shantinagar, Dhaka. She opened the shop on
March 15, 2022. It’s a compact corner shop where she sells various groceries biscuits bottled water,
and daily household items. In the cool mornings of april, Maya starts her day at 6.00 a.m. She reaches
the shop before the city fully wakes up and she also wipes down the glass counter. While serving
customers, Maya sometimes remembers what an old customer once told her. She said In Dhaka, time
never walks, it runs. During eid holidays, the shop offers discounts and sales. Her younger sister
ayesha helps her during busy hours. Despite the tiring work, Maya enjoys running the shop.

ESTI
Fill in the blanks with proper articles.

. She can speak Korean fluently.
orange contains a lot of nutrients.

. It took him hour to reach the airport.

1

2

3.May I borrow ___ paper from your desk?
4

5 education of women is important.



QUESTION 4 [10 MARKS]

Transform any ten of the following sentences according to the instructions.

1. I woke up in the morning and went for a walk. (complex)

2. Because of the stormy weather, we cancelled the trip. (compound)

3. When I saw Mira, I congratulated her on her success. (simple)

. Sam is studying because he wants to pass the final exam. (simple)

. He finished his homework and then played outside. (complex)

. If you practice the piano, you will get better. (simple)

. The man is exhausted because he worked all day long. (compound)

. I met a woman who can speak five languages. (compound)

. Although it was raining, the group of boys continued playing football. (simple)
10. My brother opened the door and saw a stranger standing there. (complex)

11. Since Maisha was hungry, she made a cheese sandwich for lunch. (compound)
12. The book that I borrowed yesterday is very interesting. (simple)

13. Samir was late for English class, so he ran really fast. (simple)

14. When the bell rang, the students left the classroom. (compound)

15. She is talented, and she works very hard. (simple)

QUESTION S [S MARKS]

Find the incorrect words and add appropriate suffixes and prefixes.

RN AN

\O

Aria is a young write who loves being create. She often makes fun stories about school life that
makes everyone laugh. One day, she imagined an invent that could finish homework in seconds, and
she wrote a lively story about it. Her teach asked her to share inform about her idea during the
morning session. Aria spoke happy, sharing her thoughts with kind so that everyone could understand
clearly. The classroom soon turned into a small celebrate filled with laughter and joy. Aria felt a
strong sense of achieve.

QUESTION 6 [S MARKS]

You are Imran Hossain, the Customer Service Manager of Fresh Mart Super Shop, Dhaka. A
customer is dissatisfied with the food products they purchased from your shop.Write a letter to the
customer expressing sincere apology, assuring them of better service in the future.

QUESTION 7 [10 MARKS]

Write a compare and contrast essay on Online and Offline Communication, or an

argumentative essay on the following topic: Is Reading Books the Best Way to Learn?
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There are seven questions. Answer any six, including QUESTION 1, QUESTION 2,
QUESTIOCN 3, QUESTION 4 and QUESTION 5.

QUESTION 1 [25 MARKS]

a.  If A =xy?zi — 2x23] + xz2k and B = 2z + yj — x°k. [15]
R L
Find ECA X B) at (1, 0, —2).

b. Write down the physical significance of the triple product. Find the volume of the  [10]
parallelepiped whose edges are represented by A=1- 2j — 3k, B=2i +j—k, and
C =1+3f-2k.

QUESTION 2 [25 MARKS]

a. FindVeif () ¢ =log|?|, (i) ¢ = |#|°, where 7 is the position vector. [15]

b.  Define directional derivative. Calculate the directional derivative of ¢p = 4e?*Y*+Z at [10]
the point (1,1, —1) in a direction toward the point (=3, 5, 6).

QUESTION 3 [25 MARKS]

a.  Determine the constants a, b, and ¢ so that the vector field V= (x+2y+az)i+ [15]
(bx — 3y — 2)j + (4x + cy + 22)k is irrotational, also find ¢ such that V=Yg.

b. Determine the angle between the surfaces x% +y2 +2z? =9andz=x?+y% -3 [10]
at the point (2, —1, 2).

QUESTION 4 [25 MARKS]

a. Find the total work done ix/ moving a particle in a force field given by [15]
F =3xyi—y?j along the trajectory y = 3x2 fromx = 0 to x = 3.
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b.  Approximate ¢ F - d7 around the triangle C of the
adjacent figure in the indicated direction, where the
force fieldis F = (2x + y®)i + (3y — 4x)].

QUESTION 5 [25 MARKS]|

a. Find the equation of plane which is passing through (2, —1, —4) and perpendicular to
two planes 3x +4y —5z+ 6 =0and x — 2y +2z+1=0.

b. Find the equation of a sphere whose centre at (—1,2,3) and tangent to the plarie
2x—y—2z+7=0. ’

QUESTION 6 [25 MARKS]

a. State Green’s theorem. Apply Green’s theorem to evaluate
$.(3x* — 8y*)dx + (4y — 6xy)dy, where C is the closed curve bounded by the

region y? = x and y = x2.
b. Evaluate [f (2x —y?) dA over the triangular region R enclosed between the lines

y=—x+1,y=x+1l,andy = 3.

OR
QUESTION 7 [25 MARKS]

a. Apply Divergence theorem to find the outward flux of the vector field
Flx,y,2) = 3x2yl — y?j + 4xz%k taken over the region in the first octant bounded
by y? + z2? = 9 and the plane x = 2.

b. IfF = (2x% — 32)i — 2xyf — 4xk evaluate i1, x F)dV, where V is the region
bounded by the surface fromx =0,y =0,z=0to 2x + 2y + z = 4.

[10]
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Course Title: Surveying Course Code: CE 105
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There are total SEVEN (07) questions. Answer ALL.

QUESTION 1 [24 MARKS]

a. Explain the types of theodolites.

[04]
b. Discuss different types of distance measurement methods.

[06]
c. Explain any five uses of hydrographic surveying.

[05]

d. Write down any three characteristics of the contour lines given in Figure 1, Figure 2 and Figure

3. [Reduced levels are in meter|
[3%3]

64
69
97
100
Figure 1 Figure 2 Figure 3
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QUESTION 2 [18 MARKS]

A close traverse ABCDEFA was conducted around a building, and its plotting has been shown in
Figure 4 with the necessary field readings. Calculate the Fore bearings (F.B.) and Back Bearings (B.B.)

of all lines in the Whole Circle Bearing system (W.C.B). [18]

257°04'

228°51'

101°19
1

H 215°47

Figure 4

QUESTION 3 [14 MARKS]

Levelling was conducted at a slopy mountain with a 4 m levelling staff, and the given Back Sight
(B.S.), Intermediate Sight (I.S.) and Fore Sight (F.S.) readings were obtained: 1.034 m, 2. 276 m, 3.945
m,0.083m,2.899m, 3.158 m, 3.891 m,0.571 m, 1.746 m, 3.546 m, 0.763 m, 3.647 m, 3.971 m. While
conducting the survey, the instrument was moved after the third, seventh, and tenth readings. Calculate
the reduced levels of all stations using the Rise and Fall Method, where the third station had a reduced

level of 237.81 m. [14]

[Show All Necessary Calculations and check.]
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QUESTION 4 [12 MARKS]

The following observations in Table 1 were made during a tacheometric survey where Station P and
Station Q were situated on the opposite sides of the benchmark, and the staff was held vertically. The
stadia constants are 99.78 and 0.193.

Table 1

| Station |

P 1.732 +1029° | 0.623,0997,1.278 | Reduced Level of
BM 1.549 Q 116'53 | 0.852,1.063,1.471 | BM=561.938 m
Calculate the following: [4+8]

i.  Horizontal distance between Station P and Station Q.
ii.  Reduced levels of Station P and Station Q.

Necessary Formula:

f 2
D=—i-><Scos 0+ (f+d)cos®

f sin20
V= -XS§
i 2

+ (f+d)sin6

QUESTION 5 [14 MARKS]

While conducting a closed traverse around a pond, the following readings in Table 2 were obtained
and closing error was found.

Table 2
PQ 429 N 42°48'E
QR 389 S38°06'E
RS 228 S29° 57 W
Sp’ 301 N49°37 W
i.  Calculate the closing error in the traverse. [08]
1i.  Eliminate the closing error using Graphical Method and show the necessary figures. [06]
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QUESTION 6 [10 MARKS]

A surveyor intended to set out a combined curve with one circular arc and two transition curves to
design a roundabout in a location. The design values of the curve are shown in Table 3.

Table 3
Deflection Angle= 73° Design Speed=120km/hr.
Banking Angle= 14° Rate of change of radial acceleration = 1.306x10'° m/hour’
Calculate the following: [2+4+4]
i Radius of Curvature of the circular arc.
ii. Tangent Length.

iii. Length of Combined Curve.

QUESTION 7 [§ MARKS]

A client wants to build a hospital and a school building on two different plots of land located in a

remote hilly area.
e Land 1 is located beside a steel factory and has a canal running through it. In addition,

several high-voltage electric transmission lines pass across the land.
o Land 2 contains dense vegetation, numerous electric poles, and a river crossing through the

land.
e A new road is also required to connect both buildings to the nearest main road.

Before construction begins, a detailed land survey is needed to obtain information about the terrain,
elevations, natural features, and existing obstacles.

i.  Explain the suitable and convenient surveying methods you will recommend for mapping the
topography and important features of both sites.

[03]

ii.  Explain why the selected methods are suitable for the challenging site conditions, considering

both land type and clients' requirements.
[03]

iii.  Identify the major challenges of your recommended methods while surveying both of the lands.
[02]
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Answer all the questions

QUESTION 1 [30 MARKS]

a. Describe three reasons for the variation of magnetic declination.

[06]
b. Explain any five advantages of Photogrammetry.

[05]
c. Describe the advantages of GIS and Remote Sensing.

[06]
d. Explain radiation and intersection method to conduct plane table surveying.

[04]

e. Write down any three characteristics of the contour lines given in Figure 1, Figure 2 and Figure
3. [Reduced levels are in meter|

[3%3]
64
69
97
100
Figure 1 Figure 2 Figure 3
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QUESTION 2 [18 MARKS]

A close traverse ABCDEFA was conducted around a building, and the given readings in Table 1 were
obtained.

Table 1
A =102°56 ¢£D=28"37
¢B =258"41" ¢<E=144"13
2C=131°09 LF=54"24
Bearing of Line FA= 45°36’

Calculate the Fore bearings (F.B.) and Back Bearings (B.B.) of all lines in the Whole Circle Bearing
system (W.C.B). [18]

QUESTION 3 [15 MARKS]

The following observations in Table 2 were made during a tacheometric survey where Station P and
Station Q were situated on the opposite sides of the Benchmark, and the staff was held vertically. The

stadia constants are 99.78 and 0.193.

Table 2

P 1.732 BM +10°29’ 0.623, 0.997, 1.278 | Reduced Level of
BM 1.549 Q 1653 | 0.852,1.063, 1471 | DM=361.938 m

Calculate the following: [6+9]

i.  Horizontal distance between Station P and Station Q.
ii.  Reduced levels of Station P and Station Q.

Necessary Formula:

f
D=E><Scosze+(f+d)cose

f sin20

V= EXS 2 +(f+d)sin0
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QUESTION 4 [15 MARKS]

Levelling was conducted at a slopy mountain with a 4 m levelling staff, and the given Back Sight
(B.S.), Intermediate Sight (I.S.) and Fore Sight (F.S.) readings were obtained: 1.034 m, 2. 276 m, 3.945
m, 0.083 m,2.899m,3.158 m, 3.891 m,0.571 m, 1.746 m, 3.546 m, 0.763 m, 3.647 m, 3.971 m. While
conducting the survey, the instrument was moved after the third, seventh, and tenth readings. Calculate
the reduced levels of all stations using the Rise and Fall Method, where the third station had a reduced

level 0f 237.81 m. [15]
[Show All Necessary Calculations and Check.]

QUESTION 5 [14 MARKS]

While conducting a closed traverse around a pond, the following readings in Table 3 were obtained
and closing error was found.

Table 3
- Line

PQ 429 N 42°48 E

QR 389 S38°06'E

RS 228 S29°57 W

Sp’ 301 N49°37 W
1. Calculate the closing error in the traverse. (08]
ii.  Eliminate the closing error using Graphical Method and show the necessary figures. [06]

QUESTION 6 [06 MARKS]

A surveyor intended to set out a circular curve to design a roundabout in a location. The deflection
angle, length of long chord and versed sine of the circular curve were 64 °, 8210 m and 900.56 m
respectively. The surveyor would follow the Ordinates from Long Chord Method to set out the

curve.

Calculate the following:

I Radius of Curvature. [02]
1i. Length of Back Tangent and Forward Tangent. (02]
1ii. Length of Circular Curve. [02]
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QUESTION 7 [14 MARKS]

The following perpendicular offsets in Table 4 were taken from a chain line to an irregular boundary:

Table 4

12 | 24 1|36 54 68 |80 92 114 |
244 358 225 133.0 |33.7 256 |31.3 |22.7 |

Calculate the area between the chain line, the boundary, and the end offsets using Prizomoidal Rule
and Simpson’s Rule. [14]

QUESTION 8 [8 MARKS]

A client wants to build a hospital and a school building on two different plots of land located in a

remote hilly area. B
e Land 1 is located beside a steel factory and has a canal running through it. In addition,

several high-voltage electric transmission lines pass across the land.
o Land 2 contains dense vegetation, numerous electric poles, and a river crossing through the

land.
e A newroad is also required to connect both buildings to the nearest main road.

Before construction begins, a detailed land survey is needed to obtain information about the terrain,
elevations, natural features, and existing obstacles.

i.  Explain the suitable and convenient surveying methods you will recommend for mapping the

topography and important features of both sites.
[03]

ii.  Explain why the selected methods are suitable for the challenging site conditions, considering

both land type and clients' requirements.
[03]

iii.  Identify the major challenges of your recommended methods while surveying both of the lands.
[02]
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Department of Civil Engineering
Final Examination, Fall 2025
Program: B.Se. in Civil Engineering

Backlog /Self Study
Course Title: Engineering Mechanics I Course Code: CE 103(OLD)
Time: 3 hours Credit Hour: 3.00 Full Marks: 100

THERE ARE 8 QUESTIONS. ANSWER ALL THE QUESTIONS.

QUESTION 1 [12.5 MARKS]

The body A weighing 100 N rests over the body B weighing 200 N as shown in
Figure 1. 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.

QUESTION 2 [12.5 MARKS]

The body A in Figure 2 weighs 150 Ib. 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.

QUESTION 3 [12.5 MARKS]

Figure 3 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 Ib. 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.

Ca.é[e ’ ’ ~ F %
& 2
Cable
G
/ —P BRI &
Y, T7777 7777077717 77777777777 D
Figure 1
Kope A
2 Q
ﬁ‘ 30007
Figure 3

Figure 2

Page 1 out of 4



QUESTION 4 [12.5 MARKS]
Calculate the moment of inertia as well as radius of gyration of the mass in Figure 4 about shown x axis.
The dimensions and the unit weights are given below.

Shape Dimension Unit Weight
Hemisphere | Diameter = 10 ft | 200 Ib/ft?
Sphere Diameter =5 ft | 400 Ib/ft}

QUESTION S [12.5 MARKS]
a. Two 4’ wheels, A and B, are connected by a rigid metal plate as shown in Figure S. The weights

of wheel A, wheel B, and the connecting plate are 50 Ib., 80 Ib. and 100 Ib., respectively. A force
of P =500 Ib. is applied to the system, causing the wheels to roll along the horizontal plane from
rest. A rolling friction of 0.1 Ib. 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.

A

Wheel A Wheel B

i Connecting plate Ws=80Ib
Wa=301b Wp =100 Ib S

Hemisphere

Figure 4 Figure §

QUESTION 6 [12.5S MARKS]

A 600 Ib. stone block is moving down a 75° slope with a velocity vi = 50 fps. At that instant a force
Q =800 Ib. is applied as shown in Figure 6. The kinetic friction coefficient of the surface is fkx = 0.22.
Determine the body’s velocity after 7 sec.

Stone block
Ws=6001b

Figure 6
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QUESTION 7 [12.5 MARKS]
A weight of W = 300 Ib. is supported from a cable which is wound about a 7.5 ft. rotating drum as shown

in Figure 7. An 15 ft. flywheel turns with the drum. The total weight of the rotating part is Wy and the
radius of gyration is 4.5 ft. While the weight travels 50 ft. vertically downward, the speed of the rotating
parts changes from 15 rpm to 100 rpm. The frictional force in the bearings acting tangentially to the
1.5 ft. shaft is 90 Ib. Determine the total weight of the rotating part Wy.

15+t fly

wheel

7.5-ft
rotating
drum

1.5-ft
shaft

Figure 7

QUESTION 8 [12.5 MARKS]
In Figure 8 two freight cars, A and B, have a central impact. Car A, moving towards the right with a

velocity of 4 mph, weighs 80,000 Ib. Car B, moving towards left with a velocity of 2 mph, weighs
70,000 Ib. If the coefficient of restitution, e = 0.46, determine,

(i) The velocity of each car just after impact

(i1) The impulse during the period of deformation

(iii)The loss of kinetic energy during impact.

.
3

Car A CarB

(=0 G=0)

i

Figure 8
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ANNEXURE
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