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QUESTION 1 [20 MARKS]

a.

“The quantum mechanical model of atom can account for the Zeeman effect, but the
Bohr atom model cannot’ - justify the statement.

Calculate the wavelength and the frequency of the radiated photon when the electron
in a hydrogen atom undergoes a transition from the 4" orbit to the 2™ orbit.
[Rydberg’s constant, R = 1.09678 x 102 nm’'; Velocity of light, ¢ =3 x 10® ms™]

QUESTION 2 [20 MARKS]

a.

State the Raoult’s law. Discuss the differences between an ideal and a non-ideal
solution.

159 grams of Na2CO3 was dissolved in 1000 grams of water. Calculate the normality
of the solution. Molar mass of Na;COs is 106 g/mol and the specific density of the
solution is 1.15 g/mL.

QUESTION 3 [20 MARKS]

a.

With the help of a suitable molecular orbital diagram, predict whether the NO
molecule is diamagnetic or paramagnetic.

Using the concept of effective nuclear charge, explain why the second ionization
energy of magnesium is greater than its first ionization energy.

OR

QUESTION 4 [20 MARKS]

a.

Discuss the hybridization of the nitrogen atom in ammonia (NH3). With reference to
VSEPR theory, explain why its molecular shape deviates from the ideal tetrahedral
geometry.

‘Mixing of acetone and water evolves heat, whereas mixing of ethanol and hexane is
accompanied by absorption of heat’ — explain why.
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There are four questions. Answer any three including QUESTION 1 and QUESTION 2.
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Answer all the questions

QUESTION 1 [20 MARKS]
a. State and explain Coulomb's law. Derive an equation for the electric field outside a  [4+8]

thin spherical shell.

.b. Calculate the electric potential at the surface of a gold nucleus. The radius of the (8]
nucleus is 6.6 x 10°'° meter and the atomic number Z = 79.

QUESTION 2 [20 MARKS]
a. Define 1 farad of capacitance. Deduce the capacitance of cylindrical capacitor. [4+8]

b. The parallel plates of an air-filled capacitor are everywhere 1 mm apart. Calculate the (8]
plate area of a capacitor whose capacitance is 1 farad.

QUESTION 3 [20 MARKS]
a. Define solenoid. Derive an equation for the magnetic field within a solenoid. [4+8]

b. A solenoid of length 80 cm has a magnetic field of 2.9 x 107 N/Amp-m. If it has two (8]
layers of 300 turns each, determine the current flowing through it.

OR
a. Explain the mechanism of toroid. Find out the magnetic field of a toroid. [4+8]
b. A toroid has a mean radius of 25.5 cm with 3500 turns and 11 A current flow through (8]

it. Calculate the magnetic field in the doughnut shape of the toroid.
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Answer all the questions

QUESTION 1 [S MARKS]

The following is a paragraph containing 10 grammatical errors (4 article-related errors, 4
preposition-related errors, and 2 pronoun-related errors). Rewrite the text correctly and underline
your changes. [S]

Maria is an professional photographer who loves capturing the beauty of nature. In her birthday last
year, her parents gave her the new camera. Sometimes she stays outdoors for morning to evening. She
has many followers in Facebook and Instagram. People admire her for their patience and creativity.
Her has won photography contests and received many awards. At September, she plans to visit a
wildlife sanctuary for an unique experience. Maria believes that photography is a art that requires
passion and dedication.

QUESTION 2 [S MARKS] [5]

Fill in the blanks with appropriate verbs.

a. Each of the players  ready for the match.

b. The whole class _ participating in the contest.

c. Ten kilometers _ a long distance to walk in this heat.

d. No singing or dancing _ allowed in the hallway.

e. Neither the teacher nor the students __ are going on a picnic.
f. The cat, who is sitting on the sofa, _ mine.

g. Everyone __ present at the office today.

h. The number of applicants __ very high this year.

i. Clothes and shoes _ both available at the shop.

j. Walking in nature good for health.

QUESTION 3 [10 MARKS]

Anika Tahsin from 12/C Dhanmondi, Dhaka, purchased a woollen sweater from Fashion Hub,
Gulshan, two weeks ago. However, she is not satisfied with her purchase. Write a letter to the
customer service complaining about the sweater and requesting them to replace it or provide a
refund. [10]
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There are four questions. Answer any three including QUESTION 1 and QUESTION 2.

QUESTION 1 [20 MARKS]

a. Define direction cosines and ratios of a line. Prove that the sum of the squares of the [10]
direction cosines of every line is one.

b. A steel beam in a multi-story building joins points P(6,—4,8) and Q(—2,6,—4), where [10]

the xy-plane represents the floor slab level. Determine the ratio in which the beam is cut
by the floor slab, also find the point of intersection.

QUESTION 2 [20 MARKS]

a. Determine the coordinates of the point to which the origin should be shifted so that the [10]
linear term is eliminated from the equation of the curve 13x2 — 18xy + 37y?% + 2x +
14y — 2 = 0. Also, obtain the equation of the curve referred to the new axes.

b. Identify the conic from the equation 3x? — 3y2 + 4x — 8y + 2 = 0, also find its [10]
center if it exists.

QUESTION 3 [20 MARKS]

a. Obtain the equation of the plane containing the point (1, —1,1) and passing through the [10]
point of intersection of the planes x — 2y +3z+4=0and 2x — 3y +4z—-7 = 0.

b.  Verify whether the two lines x—;l- =22 23, X8 VI 7% e coplanar or not.  [10]

QUESTION 4 [20 MARKS]

a.  Find the two tangent planes to the sphere x2 + y2? + z2 — 4x + 2y — 6z + 5 = 0 which  [10]
are parallel to the plane 2x + 2y —z = 0.

b. Verify whether the two points (2,0,1) and (3,—3,2) lie on the same side or opposite [10]
side of the plane x — 2y +z — 6 = 0.
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Answer all the questions

QUESTION 1 [§ MARKS]

a. Explain Graphical Method with figure. [04]
b. Write down (any) two differences between Terrestrial and Aerial Photogrammetry. [02]
c. Explain different types of traverse survey. (02]

QUESTION 2 [12 MARKS]

A surveyor conducted a close traverse around a pond and tabulated the obtained readings in
Table 1 below.

Table 1
Line Fore Bearing (F.B.) |  Length(m)
AB S 32°21’48" E 471
BC N 68°13’33” W 562
CD ? ?
DE N 52°02'13” W 389
EF S 36°27'56"” W 502
FA S86°22"21”E, , | . . 613
(@hele Ertele-
a. Convert the given bearings of all lines into-Redueed Bearing System. (03]
b. After conversion, calculate the following:
i.  Length of CD. (4.5]
ii.  Whole Circle Bearing and Reduced Bearing of CD. (4.5]

QUESTION 3 [6 MARKS]

A mountain height was measured by aerial photogrammetry from an airplane. Four random
points A, B, C and D were located on the mountain surface while measuring the mountain
height.

Scenario 1: The elevations of points A and B were found 1023 ft and 989 ft, respectively
from flying height, H,. The scales at A and B points in the photographs were 1:10534 and
1:12580, respectively.
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Scenario 2: While measuring the elevations of points C and D, the photographs were taken
from a different flying height, Hz using the same camera and lens. The scale of C and D points
were 1: 151698 and 1: 76520 respectively. Elevation of Point C was found 896 ft.

Determine the followings:

i.  Focal Length (in ft) of the camera lens in both scenarios. [02]
ii.  Flying Heights (in ft) of the aircraft in both scenarios. (02]
iii.  Elevation of point D (in ft). (02]

QUESTION 4 [10 MARKS]

Scenario 1: In 2006, a compass survey was carried out over a rough terrain surrounding a [10]
playground in Mohakhali. To ensure accurate traversing, the entire area was divided into
several pentagonal sub-areas. One of these pentagonal sub-areas were labelled as PQRSTP.

The horizontal angle difference between the true bearing and the magnetic bearing in all
stations for this pentagonal sub-area was measured as 4°15'47"” W. The magnetic bearings of

all traverse lines obtained in 2006 are provided in Table 2.

Table 2
~ Line | ForeBearing (F.B)
PQ 203°52'18”
QR 89°23’'51"
RS 279°39°21"
ST 181°49'57"”
TP 167°29°41”

Scenario 2: The same area was surveyed again in 2025 following the same process, and this
time, the horizontal angle difference between the true bearing and the magnetic bearing in all
stations of PQRSTP traverse area was recorded as 2°42'17" E.

Calculate the magnetic bearing of all lines in the mentioned traverse in 2025.

QUESTION S [4 MARKS]

Assume you are a surveyor, and a client approached you to conduct survey of a land. The
land is in Sylhet. It contains a moderate level of vegetation covering a large area. A steel
factory is situated at the centre of the land. There are many electric poles situated in the land.

Based on your knowledge of surveying,

i.  Recommend appropriate surveying method/(s) that provides moderate accuracy for

assessing the land.
ii.  Explain the potential challenges that may arise during the survey process. (02]
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Answer all the questions

QUESTION 1 [12 MARKS]

a. Explain Graphical Method with figure. [04]
b. Write down (any) two differences between Terrestrial and Aerial Photogrammetry. [02]
c. Explain different types of traverse survey. (02]
d. Describe the principle of Remote Sensing. [04]
QUESTION 2 [12 MARKS]
A surveyor conducted a close traverse around a pond and tabulated the obtained readings in
Table 1 below.
Table 1
Line Fore Bearing (F.B.) |  Length (m)
AB S 32°21'48" E 471
BC N 68°13'33” W 562
CD ? ?
DE N 52°02'13” W 389
EF S 36°27'56"” W 502
FA S 86°22'21" E 613
a. Convert the given bearings of all lines into Reduced Bearing System. (03]
b. After conversion, calculate the following using:
i.  Length of CD. [4.5]
ii.  Whole Circle Bearing and Reduced Bearing of CD. (4.5]

QUESTION 3 [10 MARKS]

A mountain height was measured by aerial photogrammetry from an airplane. Four random
points A, B, C and D were located on the mountain surface while measuring the mountain

height.
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Scenario 1: The elevations of points A and B were found 1023 ft and 989 ft, respectively
from flying height Hj. The scales at A and B points in the photographs were 1:10534 and
1:12580, respectively.

Scenario 2: While measuring the elevation of points C and D, the photographs were taken
from a different flying height, H using the same camera and lens. The scale of C and D points
were 1: 151698 and 1: 76520 respectively. Elevation of Point C was found 896 ft.

Determine the followings:

i.  Focal Length (in ft) of the camera lens in both scenarios. [03]
ii.  Flying Heights (in ft) of the aircraft in both scenarios. [04]
iii.  Elevation of point D (in ft). [03]

QUESTION 4 [10 MARKS]

Scenario 1: In 2006, a compass survey was carried out over a rough terrain surrounding a [10]
playground in Mohakhali. To ensure accurate traversing, the entire area was divided into
several pentagonal sub-areas. One of these pentagonal sub-areas were labelled as PQRSTP.

The horizontal angle difference between the true bearing and the magnetic bearing in all
stations for this pentagonal sub-area was measured as 4°15'47" W. The magnetic bearings

of all traverse lines obtained in 2006 are provided in Table 2.

Table 2
" Tine | ForeBearng (F-B).
PQ 203°52'18"
QR 89°23'51"
RS 279°39'21”
ST 181°49'57"
TP 167°29'41”

Scenario 2: The same area was surveyed again in 2025 following the same process, and this
time, the horizontal angle difference between the true bearing and the magnetic bearing in
all stations of PQRSTP traverse area was recorded as 2°42'17" E.

Calculate the magnetic bearing of all lines in the mentioned traverse in 2025.

QUESTION S [10 MARKS]

A survey line EFG cuts the banks of ariver at Q and R, and to determine the distance QR, [10]
a line QT 56 m long was set out roughly parallel to the river. Point S was then found in

RT produced and middle point U of SQ determined. T'U was then produced to V, making

UYV equal to TU, and SV produced to cut the survey line in W. VW and WQ were found

to be 43 meters and 62 meters long respectively. Determine the distance from Q to R.
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QUESTION 6 |6 MARKS]

Assume you are a surveyor, and a client approached you to conduct survey of a land. The
land is in Sylhet. It contains a moderate level of vegetation covering a large area. A steel
factory is situated at the centre of the land There are many electric poles situated in the land.

Based on your knowledge of surveying,
i. ~ Recommend appropriate surveying method/(s) that provides moderate accuracy for

assessing the land. [
i.  Identify the potential challenges that may arise during the survey process. [
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Answer all the questions
QUESTION 1 [10 MARKS]
A stone is projected vertically downward from 760 ft cliff with an initial velocity of 42 fps. Two second

later, a ball is projected vertically upward from the bottom of the cliff with an initial velocity of 90 fps.
(a) Calculate the time when these bodies pass one another. (Time to be measured from the beginning of
the motion of Stone)

(b) Determine the height from the bottom of the cliff when they pass.

(c) Calculate the direction of motion and speed of the Ball when they pass. (Neglect air resistance)

QUESTION 2 [10 MARKS]
A  body is rotating about a fixed axis so that its angular acceleration is

a = 0 = 65t> — 7.2t + 4.6 rad per sec?. If the initial angular velocity is 12 rad per sec, and the
initial displacement is 8 rad, determine the angular velocity and total angular displacement after 11 sec.?

QUESTION 3 [10 MARKS]
A body weighing 90 [b. is resting on 35° incline for which f = 0.11 (kinetic friction). A force

Q = 45 [b. acts on the body as shown in Figure 1. If the body starts from rest, determine its displacement
after 7 sec.

QUESTION 4 [10 MARKS]

In Figure 2, a resistance of 1000 lb. is exerted on the block A, which in turn presses against the wedge B.
Vertical force Q = 1500 Ib causes the wedge to be in impending motion downward. If coefficient of static
friction s, is the same for all contact surfaces, calculate the value of g neglecting the weight of both A
and B.

Q=1500 /b.
1000 /6. —»| A '
PO \
4
250 8
Figure 1 Figure 2
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