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Section - A

Define the term ‘surveying’. Why surveying is important in any engineering
project?

Distinguish between: (i) plan and map; (ii) check line and tie line. Describe the
working principle of an optical square with neat sketch.

An old map was plotted to a scale of 40 m to 1 ¢cm. Over the years, this map
has been shrinking and a line originally 20 cm long is only 19.5 cm fong at
present. Again, the 20 ¢m chain was 5cm too long. If the present area of the
map measured by planimeter is 125.50 cm?, find the true area of the land
surveying.

Write down the objectives of leveiling. Define: (i) Datum (i) RL (ili) MSL (iv)
Geoid. Describe temporary adjustment of level with proper illustration and
notations.

_(a,=-b)+(a, -b,)
2

The following consecutive readings were taken with a level and 5 m levelling
staff on a continuously slopping ground at a common interval of 30 m.

where symbols bear usual meaning.

0.385; 1.030; 1.925; 2.825,; 3.730, 4.685; 0.625; 2.005; 3.110; 4.485; (meters).

The RL of first point is 208.335 m. Rule out the level book and enter above
readings. Calculate RL of all points and find gradient of the line connecting first
and last point.

/-Wrife down the uses of contour map. A 3x3 grid with following RL found from a

survey. Each grid with dimension 5 m x 5 m, Draw the contour lines of 98, 99,
100 and 102 with proper legend.

Describe the Simpson's one-third rule with neat sketch‘. A railway embankment
of formation width 8m and side slope 2:1 to be constructed. The ground levei
along the centerline is as follows:

Chainage: 0 50 100 150 200 250
GL (m): 115675 11435 116.80 115.20 118.50 117.50

The embankment has a rising gradient of 1 in-100 and the formation level at
zero chainage is 115. Assuming the ground level is level across the center line,
compute the volume of earthwork.

When do you recommend plane table survey? What are the- disadvantages of
such survey? Briefly describe radiation and intersection mthods with neat
sketch. , W

Define: (i) Great circle (i) Celestial sphere (jii) Zenith and Nadir (iv) Ecliptic.

" An observer was 30 ft above the level of sea. An observation was made on the

sun using the lower limb and reading was 46° 40’ 25” with face left. The semi-
diameter of sun at time of observation was found to be 15' 58.7". The face left
and right observations of the theodolite on the top of an electric tower were 12°
15" 56" and 12° 13' 42" respectively. Find net correction and true altitude of sun.
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Section—-B

Write down the characteristics of a closed traverse.

- Define closmg error. Describe the graphical method for balancing the closing

error.

:Calculate the independent co—ordinate of stations A, B, C, and D of the closed

traverse ABCDA from the following data:

Side | Length (f) ~ Bearing

AB 300 — 260°15
BC ) 900 190° 30
cb. 600 - 80°45'
DA 849 351°0°

Define tacheometry. What are the tacheometric constants? How are they
determined? :

Derive the expression of dlstance and he|ght for inclined sight when the staff is
held vertical.

The following observations were made with an- anéllactic tacheometer with the
staff being vertical. The constant of the instrument is 100. :

If the R.L of the B.M. was 585.40 ft, calculate the horizontal dlstances AB and
BC and also determine the R L.of A, BandC.

instrument Height of the Staff ~  Vertical Stadia reading

station instrument axis (ft) position angle
A~ -~ - 480 - - B.M_ __ -530°  3.02,5.76, 850
A - 4.80 B +3%24°  3.12, 5.58, 8.04
B 4.60 o] +6°12'  2.94,6.46, 9.98

Define (i) Aerial photogrammetry (i) Photo mosaic (iii) Flymg height (iv) Photo
scale (v) Project surveying (vi) House setting

Show that the height dispiacement of a point is proportional'to its height abover
. MSL and the distance to its top image from plump point. - _

Photographs at é minimum scale of 1:6000 are to be'téken fof a border road
"design map of a hilly area having elevation ranges from 160 m to 2000 m. If the

focal length of the camera lens is 140 mm, what is the ﬂymg height of the alrcraft
above MSL? What will be the largest scale?

.Mentlon the important operatlons of total station in surveying.. What'are' the

advantages of using total station over other conventional surveying lnstrument'?

Define (i) Local attraction- (ii) lnclmation Write short notes on remote sensmg,
GPS and GIS with- applacatuon

To find the elevation of the top (A) of the minar of KUET mosque, observatlons
were made from two stations P and R, 50 ' m apart. The horizontal angel
measured at P between R and the top of the minar was 60° 45' and that
measured at R between the. top of the minar and P station was 72° 30". The
angel of elevation of the top of the minar was measured to be 20° 17’ at R and
that was 20° 48’ at P. Stadia readings on B.M. Whehn the instrument wasatP =
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2.969 m and that with the instrument at R = 3.073 m. Calculate the eievatllon of

the minar of KUET mosque if that B.M. was 420m.
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Section — A
1. (a) Classify corrosion into different classes. lllustrate dry corrosion with some (08)
examples.
(b) What is épontaneity of a corrosion reaction? How can it be determined? Discuss (10)
~ with suitable examples. '
‘(c) With help of a diagram describe the effect of different factors on atmospheric (10)
corrosion?

(d) What is pitting corrosion? How is it formed? ' -(07)-

2. (a) Discuss the factors that enhance the rate of under water and soil corrosion in  (10)
' Khulna region. '

(b) Write the name of units of corrosion that are usually used. Define them’ (05)

(c) Briefly describe different methods of prevention of corrosion. (15)
(d) - Zinc is more readily corroded, when coupled with copper than with lead, why? -(05)
3. (a) Define paint. Distinguish between paints and varnishes. ' (07)
(b) What are the various constituents of a paint? Give examples and functions of each  (10)
constituents. '
(¢} ‘“Pretreatment of surface” is essential before painting. Explain it. (08)
(d) Write short notes on: ) |
Q)] Hot- dip process (10)

(i) Electro pla;ing

4. (a) Whatis meant by the viscosity of a liquid?.in what units is viscosity expressed? (07}
(b) Pefine Adhesion and cohesion with suitable-examples. What is fluidity? (08)
(c) What is meant by vapor pressure of liquids at a given temperature? Graphically (10)
| represent the relationship between vapor ﬁreséure and temperature.
(d} Write short notes on: (10)
()  Boiling point of a liquid. '
(i)  Surface tension.
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Section — B

What are silicétes? Discuss the structural pattern of silicates.

Define Portiand cement. Write the general composition of Portland cement.

Mention the thermo-chemical changes occurring at different temperatures during

cement manufacturing.
Explain the setting and hardening of cement

Classify polymers from different points of view.

What are three main steps of polyrﬁerization reaction? Describe them in brief with
suitable examples,

Define oligomer. Deduce plausible monomers for polymers with the following
repeating units ,

(—CH,— CH=CH—CH~),
Calculate the number average molecular weight of a sample of nylon having 1000

molecules of 5000; 2000 molecules of 6000 and 4000 molecules of 1000
molecular weight. -

‘

What is oxidation ‘half reaction and reduction half reactidn? Zinc reacts
spontaneously with silver ion.

Zn{s) + 24g*(aq) — Zn**(aq) + 24g(s)
Describe a voltaic cell using this reaction. What are the half reaction?

A silver oxide-zinc cell maintains a fairly constant voltage dUring discharge (1.60V)

The button form of this cell is used in watches, hearing aids, and other_electronic
devices. The Half reactions are. |

Zn(s) + 20H (aq) - Zn(OH}(sy + 2¢~

Ag,005) + Ho0(0 +2e - 24g(s) + 20H (aq)
Identify the anode and the cathode reactions. What is the overall reactions in the
voltaic cell?

What is pH? Describe the method for the determination of pH of a-solution using
hydrogen electrode.
What is a salt bridge? Why is it used?

Define the terms “adsorbent” and “adsérbate”..

Write the assumptions of Langmuir adsorpfion isotherm and derive the equation
pertaining to it. |

Discuss the effect of temperature on adsorption 6f gases on solids.

How is the formation of the multilayer explained and how can it be defected from
Langmuir isotherm? ' |
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Answer any three questions from each section in separate script.
iiy Figures in the right margin indicate full marks.
i) Assume reasonable data if missing any.

Section-A

x* -8

Show that” _,02’——2— =8. Applying (5,e) definition, find 5 if e=1.

- Time: 3 hrs

(10)-

Define continuity of a function at a point. Mention some properties of (0%)

continuous functions.

Test the differentiability and continuity of the function

x| when,x #0

0 when,x =0

at the point x=0.

+(cosx)"™

CO8x

(i) ¥ = (sinx)

(i) x =a(2cost +cos2t), y=a(2sint —sin2f).

Find y,, where y= 2x 5 -

x t+a

(10)

(10)

(10)

State the Leibnitz’s theorem. Use this theorerh to evaluate the value of ' {15)
X*y,., +(2n+Dxy,,, +(7* +1)y,if y = acos(in x) + bsin(ln x) .

State the Mean Value Theorem. Find the value of & in the Mean (10)‘
ValueTheorem f(x+h) = f(x)+hf "(x+6h),if f(x)=e".

2 (11)

Justify the validity of the. Rolie’s theorem to f(x)=2f(x—1)* in the interval
[0,2]. o
Discuss the maxima and minima of the function x* + y* —3x-12y+20. - (12)

1 ' (05)
Evaluate” anxy:

X
2 2 2
1,¥ . 0 8'u 6°u

If ¥ =ztan l(;:—). then evaluate the vaiue of P + Y + e (07)
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(a) - % _ , ' ~ (10)

Expand cosx in power of {x -—5) by using Taylor's theorem. ‘
(b) Determine the Fourier series expansion of the periodic function f(x)of period (12)

27, if '

f(x)=x*for —z<sx<m.

\And hence show that 11?——212—+;—2—21—2—+;--————————.
(¢) Find the Fourier series of the function of period 2@ given below in the interval (13)

- <x<n as follows:

when;—]z' <x<0
- f (x) , .
sinx when,O <x<7r
Section—B
(a) Evaluate any three of the followings: o | (35)
+1
) o) (55 a
x“(a + bx) . x*+x+1
x? +1 3sinx—4cosx-35
0 fer 9 =24
( +1) 2+cosx—2sinx
(a) Evaluate the fotlowings: o - (20)
i) f dx (i) jln(smx)dx
x\/ (x- a)(ﬂ x) o . o
(B Find reductuon formula for I = Icos xsmnxdx and deduce the value of (15)

cos® xsin3xdx

& bty |
1

(a) fR— n S " (10)

Represent, as a definite integral and then
P ? =tn+r)f{rn+r)y g '

evaluate the value of this integral.

Establish the Legendre duplication formula 22"‘" ) i(m + = ) (2m) \/—

(c) ' 22 2 : (12)
~ Find the entire length of the curve x* +)° =a°

(b) (13)

(a) Find the volume and the surface area of the solid generated by resolvmg the (12)
2 2 o

elllpse f— + y_ =1 about x-axis.
a b

(®) In the spherical triangle ABC, ZC =90°, a= 119046’ 36" and ZB =52"25'38" . (11)
Solve the triangle ABC. :

(€} Find the great circle distance between two places Boston (42022’ N,71%4'wy  (12)
and Wellington (41°8'S,174°46'E).
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Answer any three questions from each section in separate script.
Figures in the right margin indicate full marks.

Section - A

How would you define high temperature and low temperature? Mention the
different methods employed in high and low temperature thermometry.

Describe a constant volume hydrogen thermometer. How would you use it to
measure temperature? Discuss the various sources of error that are involved
in the measurement of temperature by this thermometer and the conditions
necessary. ‘

The resistance of a platinum wire at 0 °C, 100 °C and 445 °C are found to be
6.0, 8.5 and 15.5 ( respectively. The resistance of a wire at a temperature t °C

is given by the equation R, = RO(I +at + B*) . Find the value of & and p.

Define and explain thermal conductivity and thermometi'ic':"'-cohductivity
Describe and explain cyllndncal shell method of determlmng the conductivity of
a solid.

Define thermal conductivity. Show that in the steady state of a metal bar

d*o
heated at one end —T=ﬂ29, where the symbols have their usual

| dx
meanings. o |
Heat is conducted through a slab of two slices of different materials of thermal
conductivity 0.25 and 0.55 respectively. The thickness of each slice is 2.1 cm.
If the temperatures of the two outer surfaces are 100 °C and 0 °C, find the
temperature of the interface. '

What are the differences between 1% faw and 2™ law of thermodynamics?
Show how the work done in each operatlon of Carnot’s engine is represented
on a P-V diagram.

Define entropy. Obtain an expression for the change of entropy of a gas when

it is heataed in a regular manner.

A Carnot refrigerator takes heat from water at 0°C and discards it to a room at
27°C. 1kg of water at 0°C is to be changed into ice at 0 °C. (i) How many
calories of heat are discarded: to the room’? (i} What is the work done by the
refrigerator in this process?

Distinguish between elastic and p!astlc matenals Explain the terms: Yield
point, elastic limit, elastic fatigue and breaking stress.

What is a cantilever? Obtain an expressron for the depression at the free end
of a thin light beam clamped horizontally at one end load at the other. Neglect
" the weight of the cantilever.

Calculate the depth of water at which an air bubble of radius 4x10™*m may
o2&

remain in equilibrium. Surface tension of water = 70x10™ —
m
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