TRIBHUVAN UNIVERSITY | Exam. |
INSTITUTE OF ENGINEERING Level BE Full Marks 40
Examination Control Division | Programme BCE Pass Marks 16
2079 Bhadra Year/Part Il1/1 Time 1%hrs.

Subject: - Civil Engineering Materials (CE 506)

AN N NN

[

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Enlist the criteria for selection of suitable engineering materials at a site. Define
Hygroscopicity and Fatigue.

Why is dressing carried out on the quarry site? Write down the factors that damage the
stones of structures.

3. What are the qualities of good floor tiles? Describe properties of over burnt brick.

What is pozzolanic material? Explain the manufacture process of lime.

5. Explain the manufacturing process of 53 grade OPC cement. What is the 7 and 28 days

9.

crushing strength of this cement?

State stepwise procedure of preparing cement mortar for construction works. Mention the
uses of mortar.

Explain in brief about the defects in timber due to natural forces. Differentiate between
natural and artificial seasoning.

Define quenching and tempering. What is the role of Cobalt, Manganese, Chromium and
Nickel in the respective alloy of steel?

Define ingredients of varnish. How is knot treated for painting in wood works?

10. What is insulating materials? Differentiate bitumen and asphalt.
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v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Explain the properties of material with suitable examples. Toughness, Ductility,
Hardness. [3]
2. What are the considerations to be made while selecting the building stones? What do you
mean by natural bed of stone? [3+1]
3. Describe classification of bricks with uses. Define Earthen ware. [3+1]
4. Define calcination & slaking of lime. What the uses of pozzolanic materials, [1+1]
5. Describe Bogue's Compound. What is meant by initial setting time and final setting time
of cement? [3+2]
6. What are the functions and qualities of a good mortar? [3]
7. Describe any two defects of timber during growth of tree. List out different types of
seasoning of timber. [2+2]
8. Define ferrous and non-ferrous metals with examples. Illustrate different types of
commercial products of steel with sketches. [2+4]
9. What are emulsion paint and enamel paint? Write the functions of varnish. [2+2]
10. What are the differences between asphalt, bitumen and tar? Define insulating materials
, [3+2]

and composite materials.
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3. Write briefly the brick manufacturing process. How do you classify the brick? Explain.

9.

10. Why are plastic materials used extensively as construction materials? What is epoxy and

* Candidates are required to give their answers in their own words as far as practicable.

Attempt AUl questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain briéﬂy the properties: Porosity, Creep and Brittleness. State the scope' of
construction materials in transportation.
Differentiate between sedimentary and igneous stones. How stone can be preserved?

[3+1]
[2+2]
[3+1]

What is pozzolanic materials? Why they can be added to a lime? Explain different types
of hydraulic lime. [1+1+2]
Briefly illustrate the procedure to determine the compresswe strength of cement in
laboratory. Why hydration of cement takes place?

State any two merits and demerits of hme mortar. What is a gauged mortar? Describe
functions of good mortar. . [1+1+42]

What are the merits of timber over steel in civil engineering constructlon works? Explain
any four defects in timber caused due to seasoning to it. :

Differentiate between mechanical and heat treatment of steel. How will you define
annealing and red shortness of steel? :

What do you understand by distemper? Explain any four defects in paints.

[3+1])

[3+2]
[1+2]

adhesive? [2+2]

Kk k¥

[2+2]



TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examination Control Division | Programme | BCE Pass Marks | 16
2076 Ashwin Year/Part |11/1 Time 1% hrs. |

Subject: - Civil Engineering Material (CE 5 06)

AN NEN

I

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Describe importance of study of Civil Engineering Materials for engineérs. Define the

terms: creep, hygroscopicity, specific heat capacity and tenacity. [1+2]
2. Describe briefly the characteristics of good building stones. How the stones are
deteriorate and pressured? [2+2]
3. What is efflorescence in brick? Explain briefly the manufacturing process of bricks. [1+3]
Define pozzolanic materials. Differentiate between fat lime and hydraulic lime, [1+2]
Explain functions of compounds present in cement clinker. Explain any three types of
cement. | - [3+2]
6. Define mortar and explain its engineering characteristics, Differentiate between cement }
and lime mortar. [2+1]
7. What are the uses of Timber? Why it is essential seasoning before using and also
highlights the new modified timber. Which are extensively used in our building? [1+3]
What are the types of metal that are used in modern Civil Engineering works? Why they
are popular in using in the form of Alloys? : [5]
9. What are the ingredients of paints, explain? Describe types of paints with their uses. [2+2]

10. Why are plastic materials used extensively as building material nowadays? Differentiate

between asphalt and tar with respect of their properties and uses, [3+2]
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5 Draw a flow chart for wet process 0

0.

10.

Candidates are required to give their answers in their own words as far as

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain the factors affecting the selection of civil engineering materials. ' 3]

Write down the requirements of stone to be used for the structural purpose. What are the
2+2]

causes of deterioration of stones?

What are the essential constituents of good brick earth? Write with their percentage
[1+1+2]

composition. Define glazing of ceramic materials with its objectives.
with its properties and sujtable uses. [31

Explain different types of lime
£ cement manufacture. Explain different constituents

of cement clinker with their function. [2+3]

State stepwise procedure of preparing cement mortar for construction WOrKs. Also,
[2+1]

imention the functions of mortar used in building construction.

Why seasoning of timber is important prior to use? Explain different methods of

preserving the timber. [2+2].

oducts used in construction and expiain their
f heat treatment process of steel? [3+2]
for painting.  [2+2]

preffered in
[24+2+1]

Explain various ferrous and non-ferrous pr
merits and demerits. What are the purposes o

Compare paints and varnishes. Write the steps of preparing the older surface

Define asphalt. Write down the properties and uses of asphalt. Why tar is

parking lot consiruction.
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- Explain any two-mechanical properties. v
-Why is dressing carried out on Stbnes?'Segr_e:gaté stones into different categories based on
- Geological classification: : '

‘How do ybﬁ-detennine the quality of

_ Define the terms ";ement clinker and cement water proofer. Explain constituents of OPC
- with their cofrect proportions and benefits in a sound cement.

‘Candidates are required to give their answers in their own words as far as practicable.
- Attempt All questions. '

The figures in the margin indicate Full Marks.
Assume suitable data if necessary. - ‘

What are the scope of Civil Engineering Material for éontrollixig a project quality?
' ' [2+1]

o . [4]
b) Surpentine c) Pegmatite - d) Laterite

' a) Prophyry
good brick Earth? Explain different classes of brick

with their properties. _ . (1+3]
Define the terms Slaking and Calcination of lime. Explain the properties and uses of
different types of hydraulic lime. ‘ : [1+2]
[1+4]

What are the types of mortar? How the mortar is selected for particular work? Describe -
’ ' : [1+2]

1ts properties-and uses.

o 10.

S_tate merits and demerits of timber used as civil engineering material. Also, mention the

~ objectives of seasoning of timber. What is the reason behind creosoting a timber? [2+1+1]
Why heat tréatment of steel is done? Explain different alloys of steel. [1+4]
Discuss about varnish with its types. Explain any six defects of paints in brief. [2+2]
[5]

Answer an){ two of following: A )
) What are specific field of using Aspalt, Bitumin and Tar.
b) - Why the ACP is so popular in mordern building material?
¢) Give the various types and reasons of using glass in building.

~d)" What are the uses of plastic material? _
- * ko
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

As a civil engineer, what are the major factors which you consider most for the selection
of material in civil engineering project in Nepal? Write short notes on significant
mechanical properties of civil engineering materials. [2+2]

Write down the purposes of dressing of 'stones. What are the methods to preserve the
stone from deterioration? [2+2]
Why bricks are commonly used material in construction work? Elaborate briefly the
properties of harmful ingredient in bricks. [2+2]
Classify the lime on the basis of purity and functions with their suitability in engineering
field. (4]

Sketch out the graph related to the contribution of clinker compound to strength with
respect to time of cement compound. Define Admixtures and cement water proofers. [3+2]

State stepwise procedure of preparing cement mortar for construction works. Also,
mention the functions of mortar used in building construction. [2+2]

Define timber and its seasoning. Elaborate macrostructure and microstructure study of
exogenous timber. [1+3]
What is the prime importance of carbon present in steel? Distinguish between Plain
carbon steel and Alloy steel. [143]
What are the functions of paint? Explain in detail anti-termite treatment procedure to be
applied in foundation? [1+2]

Why are plastic materials used extensively as building material nowadays? Write down
gypsum products available in market and their applications. [2+2]
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Candidates are required to give their answers in their own words as far as practicable.

v
v Attempt All questions.
V' The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. How is civil engineering materials classified? Define the terms: fatigue and resilience. [2+4]
9 What are the selection critaria of ‘good building stone? Explain about importance of
natura] bed of stone. [2+2]
3. Why the drying of brick is extremely important steps in manufacturing brick? Describe
about standard test of brick. [1+3]
4. Define pozzolanic agents used as admixtures and explain manufacturing process oflime. [1+2]
5. Explain about manufacture flow diagram of cement. Briefly illustrate the procedure to
determine the compressive strength of cement in laboratory. [1+3]
6. Write down the properties of mortar? Write down the steps of applying cement mortar?  [1+2]
7 What are the commercial forms of timber which are being widely used in the market?
Draw a clear sketch of cross section of timber log and show the each components of
growth. . . [1+3]
8. What are the commercial Product of Metal? What are the purposes of heat treatment
process of metal? [2+2]
9. What do you understand about distemper? State the basic ingredients of paints. [2+2]

10. Distinguish the tar with bitumen? Define borosilicate glass and thermoplastic.

[242]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain briefly the following properties of civil engineering materials: Creep,
Malleability and Hardness. [3]

Explain the characteristics of good building stone. Explain the factors which deteriorate
the stone. [2+2]

What is efflorescence in brick? Explain the manufacturing process of bricks. What is
glazing? [1+2+1]
Explain the properties and uses of lime. [2]

Describe the manufacturing process of cement with the help of suitable flow diagrams.
What is cement water proofer? Explain. [1+4]

List the function of mortar. Also describe the characteristics of good cement mortar to be
used in different civil engineering works. [142]

Describe with the help of sketches, growth and structure of tree. Also describe the
suitability of timber in the design of civil engineering structures. List the engineering
properties of timber. [3+2+1]
Describe the importance of steel as a civil engineering material according to their
composition and properties. Write down the properties and uses of non-ferrous metals. [3+2]
Write down, in brief, the procedure of using emulsion on the wall surface. [3]

10. What are the specific uses of asphalt, bitumen and tar? Explain briefly about insulating

materials used in construction. [3+2]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
What are the criteria for the selection of the materials in the Civil Construction projects?
Define the terms resilience and creep. ‘ [2+1]
What are the objectives of surface dressing of stone? How does the deterioration of stone
take place? _ ' [2+2]
What are the different types of field test of brick? Explain the role of clay and alumina in
brick production. - [2+2]
List the properties and uses of Pozzolanic material. [2]
S Define the terms cement clinker and admixtures. What are the major ingredients of ‘

cement, explain with functions. [1+4]
How mortar can be formed? How do you select mortar according to civil engineering
construction? ' [1+2]
Why seasoning of timber is' important prior to use? Explain different methods of
preserving the timber. What are the characteristics of good timber? [1+3+2]
What are upper critical and lower critical points of metal in heat treatment process? On
the basis of these points, explain normalizing process of heat treatment with neat
sketches. - [2+2]
Why paints are used in the civil structures? Explain types of paints with their uses. [2+2]
Define the terms asphaltic materials and gypsum products. Explain types of plastics and

: [2+3]

their uses.
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Describe briefly the factors which influence the selection of civil engineering material?
What are the significant properties to be considered while using engineering materials?

Define cataclastic metamorphism and plutonic metamorphism of rock formation. Explain
about importance of natural bed stone. -

What are the qualities of good bricks? Why we should be careful about the harmful
ingredients in brick earth?

Differentiate quick lime with hydraulic lime. What do you mean by calcination and
slaking of lime?

5. Describe the manufacturing process of 53 Grade OPC with the help of flow diagram.

9.

Write down the functions of mortar in civil engineering units? What are the precautions to
be observed while applying cement mortar?

Why seasoning of timber is important prior to use? Explain the macrostructure elements
of exogenous tree with neat sketch.

What is the difference between Ferrous and Non Ferrous materials? Why the modern
engineering world is very much willing to use the composite materials?

Write down, in brief, the procedure of using emulsion on the wall surface.

10. Distinguish Asphalt with Tar. Nowadays use of composite materials are predominant

compare to conventional natural building material in engineering. Why? Give reasons.

% %k %k
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All guestions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Why a subject Civil Engineering Materials is supposed to be essential part of the science
and technology? Define materials properties; hydroscopecity, soundness, hardness and

creep. [1+2]
2. What is the deterioration of stone and how it is preserved? [4]
3. What are the different types of field test of brick? Explain the role of clay and alumina in

brick production. [2+2]
4.. Why the uses of lime could not be neglected in this modern age? Highlight the properties

and uses of lime. [142]
5. Define clinker. What are the chemical compounds present in the clinker? Explain the

functions of any two compounds present in clinker. [1+2+2]
6. How mortar can be formed? How do you select mortar according to civil engineering

construction? [142]
7. Why and how the timber is being widely used in all engineering works? Describe briefly

the method of seasoning the timber. [4]
8. What do you mean by quenching of steel? Distinguish between Cast iron and Mild steel. [2+2]
9. What do you mean by paint and Varnishes? What is the purpose of using it? [4]

OR

Give the reasons of using anti-termite treatment.

10. Define asphalt, bitumen and tar with their best applications in civil engineering field.  [242+2]
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7 Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. »
v The figures in the margin indicate Full Marks.
v  Assume suitable data if necessary.
1. Define civil engineering materials. How do you select the appropriate material? [1+2]
7. Define dressing of stone. Mention the different methods of stones preservation. Explain
one of them. [1+1+2]
3. What are earthen ware and glazing? Write down the types of tiles to be used in Civil
Engineering. [2+2]
4 What is lime as a construction material? Write down their properties. [1+2}
5. What are cement water proofers? Draw the flowchart showing the manufacturing process
of cement? [2+3]
6. What are the different types of mortar? Write down their functions. [1+2]
7. Why is seasoning of timber done? Explain the seasoning, procéss of timber. [1+3]
8. Why are Aluminum Alloys so important in modern engineering practice? Write down the
difference between iron and steel. [3+21
9. Define distempers. How will you apply paint on wood? Describe briefly. [1+3]
10. What is glassas a construction material? Write down their uses in Civil Engineering. [1+4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

How do you classify the civilvengineering materials? Give the list only. - 3]
What is building stone? Describe the characteristics of good Building stones. [1+3]
Explain the procedure to detemxiﬁe the compressive strength of brick. : [4]
Distinguish between Fat lime and Hydraulic lime. [3]
What are the different compounds present in cement clinker and explain its role in cement

with the relative graph. What is meant by grade C - 43 cement?  [4+1]
Describe the properties of good mortar. [3]
Draw net cross sections of an exogenous tree and show its various components. ‘ [4]
What do you mean by heat treatmeht process? List out the objectives of heat treatment.. [5]
What are tﬁe main function of a point and varnish? ‘ [4]

. What do you understand by bituminous material? Write down the propertles and uses of }

asphalt? [1+4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

What are the properties of civil engineering materials? Highlight the importance of the

subject. [1+2]
What is natural bed. of stone? What are the different technical parameters for selecting good
building stones? [1+3]
Explain briefly the harmful ingredients in good brick earth, stating their effects on the
properties of the brick. Write down characteristics of good brick. [2+2]
What do you mean by calcination and hydration of lime? Explain Hydraulic lime and fat lime
with its properties. [1+2]
Define initial and final setting time of cement. What are the ingredients of cement, explain its
functions in cement. [1+4]
. What is mortar? How is an appropriate type of mortar selected? ' ‘ [1+2]
_ What are the characteristics of good timber? Write down the defects of timbers. [2+2]

_ Define heat treatment. Explain its objective. How will ydu define annealing, Explain it. [1+2+2]

. Distinguish between the paint and varnishes. Write down the uses of antitermite treatment. [2+2]

10. Define bitumen and tar. Explain different types of glasses and its uses. [2+3]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What are the factors affecting the selection of construction material?
What are the qualities of a good building stone? . ;
Write down the ﬁ‘dd tests to find the suitability of bricks for consmgi;:tion?
What are the properties and uses of lime? |
Show the manufacturing process of cement with the help of flow diagram.

What is mortar? How can the appropriate type of mortar be selected?

What are the advantages of seasoning of timber? State the various defects in timber.

Write down the differences between Ferrous and Non Ferrous metal .

Describe different types of paints and vamishes.

10. What are the specific uses of Asphalt, Bitumin and Tar?

* k%
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a)

b)

b)

Write short notes on: (any four)

1)

Define hardness, Resilience and Malleability. Explain in brief the study objectives of
«Civil Engineering Material”. [3+5]

Define yield and strain hardening related to tensile strength test for steel. How the
yield point of brittle material is found out from stress/strain  diagram? Draw
stress/strain diagram for ductile and brittle materials. [3+2+3]

Differentiate between mechanical treatment and heat treatment of steel. Explain
isothermal annealing and tempering process of heat treatment with neat sketch. [3+5]

Define true stress and engineering stress. Ip a steel, percentage of carbon content is
0.80%; then find out the percentage of finite, cementite and pealite. [4+4]

What are the different types of wood? Explain in brief strength along and
perpendicular to the grain of wood. [4+4]

A mild stecl specimen of 10 mm diameter and 300 mm long, which resist the
maximum tensile load of 250 KN at 2 mm diameter. If the material resist 120 KN
yicld load by elongating 8 mm then what is the modulus of roughrcss and resilience. (8]

List out the different composition of OPC. Explain the role of different compounds
present in cement clinker. _ [3+5]
Define plastic material. Differentiate between asphalt and bitumen. [(2+6)
Describe the composition of cood brick earth. Explain the properties of good quality
of brick. : i
Define Microstructure examination of" steel and describe the different micro structure
of steel.

.*

Chemical bond

ii) Types of glass
iii) Properties of steel
iv) Rapid hardening cement

v)

Setting action of lime
’ sk
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1. What are the ductile materials different from brittle ones?

D

3. What are the field tests on brick quality? Mention the st

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. _
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. -

31
What stones are said o be good in civil engineering construction? Write down the process

of stone deterioration? [2+2]

eps for efflorescence test of brick. [2+2]
[1+2]

4. Write down properties and uses of lime.

9 Wrte down the engineering application of

5 What is meant by 43-grade cement
admixtures? [2+3]
6. What are the properties and uses of good mortars? .
7 Draw cross sections of hard and soft wood with detail elements. [4]
& What are Aluminum and its Alloys? Write down the differences between ferrous and non
ferrous materials. - [6]
[2x4]

Write short notes on:

a) Distemper

b) Tar

©) Types of paint
d) Gypsum product

Rk k
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6.. Whatis mortar? How can the appropnate type of mortar be selected?

. What are the differences between stee]‘prqperties -and cast iron? List ou

-+ treatment. ) \4... _
10 Give the varxoLs propertleq and use of glass. Why are the use of composﬂe materials so -

Candidates are required to give their answers in their own words as far asifj;gxracﬁcab}e.
Attempt All questions. - '

The figures in the margin indicate Full Marks.
Assume suitable data if necessary. . - ‘ i

Wha! are the basic pn) sical propertics of Civil Enginecring M arerinls? \ rite down the

importance of subwu : [2+1]

Define natural bed vf stone. Write down the methods of preservation of \l{(.)m, [1+3]

What are the constituents of brick Earth? Write down then functions. ©[2+2)
~Brefine pozzolanic mulcnnl Eminerate TIie Propeitics o ol puizolanic mmumf ll+2]jw“"‘""

What are the different mk,rcdlems of cemcm? Draw the HOW( i\art showmg tlne
manulactunng, process of cement. . : LAt

What is scasomng;gf 'ﬁHﬁbCl‘? Explain about its preservation method.

products of metal

high?

¥k
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v Candidates are required to give their answers in their own words as fa: as pracncablc

v Attempt AH questions.
v The figures in the margin indicate Full Marks.
v

4ssume suitable data if necessary.

Explain briefly the fol!omno properties of thie civil engineering matcnals Porosity, Creep
and Brittleness. . r
What is the natural bed of stone? Enumerate the characteristics of a good building stones? [4]

[y

2.
3. What are the essenual constituents of good bnck earth? Write the characteristics of good
ank earth. . [1+3] .
4. Deﬁne t=rms Quick lime and Hymauhc ‘m:xe How will you deterrnme the slaking nature :
- of i - : C[i+21
5. "W’nat are th~ dﬁerent constituents of cement clinker? Explain the sig 1mﬁcance of tcstmcr IR
‘the initial and final setting time of cement. How is it dope? ' LT [1+2+42]
6. What is mortar? Explain the functions of mortar. =~ [1+2]
7. ‘What are the characteristics of good timber? State the various defects in timber. [3+1]
8. .Explain principle of heat treatment. Describe su;facé hardening. [2+3]
/9. “Explain briefly about post construction antitermite treatment. T ' 4]
10. Define ‘asphalt’. Give the properties and uses of different types of asphalt. 4 [3Y

OR

Give the comparison between asphalt, bitumen and tar.

*kok
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Candidates are required to give their answers in their own words as far as practicable.
 Attempt All questions. ‘ ' .

The figures in the margin indicate Full Marks,

Assume suitable datq if necessary.

- What are the field tests to find the suitability of bricks for construction? What is the

compressive strength of the common and machine made bricks- that are available in

efflorescence for bricks, - , [2+1+2]

- What is meant by grade C - 43 cement? Descrbe, with fiecessary sketches, the properties
- of compounds present in the clinker of cement, . [1+4]
Define admixture and explain in brief about its engineering application, - - [3]
:Defirie seasoning of fimber. Why is it required for the good timber? Describe the methods
of sézsoning. . ' ' ' [5]
What do you mean by heat treatment process? List out the objectives of heat treatment.
-Explain isothermal annealing with sketch, S ‘ [5]
What are distempers? In what form they are commercially available? How do you prepare
the commercial product in the ficld for painting? - [1+142]
What is stone? Define its natural bed? What may be the technical parameters for selecting
"good building stones? R ' _ [4]
2) Describe different types of bitumen? What is the specification of grade of bitumen? [3]
b) Explain briefly Toughness, fatigue and malleability. [4]
| o OR . »
a) Distinguish between two major classifications of plastics. Name two popular plastics B ' ‘
of each iyps and indicate thair uses. - ' ‘ o [3+1+1]
'b) Explain the importance of study of material of consiruction. How civil engineering
d? 4 ~ [3+1]

maierials are classifie

g
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a) Explain the causes of viscosity in gases and liquids. A capillary tube of uniform boré
(radius 0.2 mm and length = 6 cm) is dipped vertically in water. Find the height of
water rises in tube. Take surface tension of water as 0.073 N/m. Will the length of

It
.

tube affects the answer? Justify. [1+1+1+1]

b) Derive the hydrostatic law of preéswe distribution. Explain the working principle of
inverted differential manometers. »

¢) Derive an expression for the time of emptying of a conical tank without inflow.

2. a) Determine total pressure and its line of action on curved surface ABCDA as shown in
figure below. Take length =2 m. ,
R=1m

30 kPa

b) A rectangular sectioned pontoon weighs 2 MN and has a length of 15 m. Its required
to have a 600 mm of height above water when the pontoon is vertical and its centre of
gravity is 300 mm above centre of cross-section. The metacentric heightis tobe 1.2 m
when the angle of heel is 10°. Determine breadth and height of the pontoon when it is

floating in fresh water.

3. a) Water flows at the rate of 10.5 litres per sec through a 150 mm diameter pipe in which
an orifice meter with a 100 mm diameter orifice is fitted. If the press drop across the
meter is recorded as a 18 mm difference in levels of mercury in a U-tube manometer,
what would be the coefficient of discharge C4? If the orifice were 125 mm diameter,
what would be the head loss in m of water, for the above values of Q, C4 and C.?

. Assume C, = 0.95.

b) Explain angular momentum principle, in fluid mechanics with examples. In a
residential building, a pump is set up at 2 m above the underground reservoir for
pumping water at a rate of 0.1 m’/s to the overhead tank. The diameter of the suction
and delivery pipes are 15 cm and 20 cm respectively. If the water level in the tank is
15 m above the water level in the reservoir, determine the power input of the pump.
Take 1.5 m head loss from the reservoir to the pump and 2 m head loss from the pump

to the tank.

[4+2]

(6]

(8]

(8]

(8]

[4+4]




. a)

b)

. a)

b)

»

An incompressible fluid of density p and viscosity p flows at average speed V
through a long, horizontal section of round pipe of length L, inner diameter D, and
inner wall roughness height €. The pipe is long enough that the flow is fully
developed, meaning the velocity profile does not change down the pipe. Pressure
decreases (linearly) down the pipe in order to “push” the fluid through the pipe to
overcome function. Using Buckingham-I1 method, develop a non-dimensional
relationship between pressure drop Ap and other parameters in the problem.

Derive an expression for displacement thickness in boundary layer. Calculate the

friction drag on a flat plate 15 cm wide and 45 cm long placed longitudinally in a -

stream of oil of relative density 0.925 and kinematic viscosity 0.9 stoke, flowing with
a free stream velocity of 6.0 m/s. Also find the thickness of the boundary layer at the
trailing edge.s

360 litres per sec of water is flowing in a pipe. The pipe is bent by 120 degrees. The
pipe bend tapers from diameter 360 mm to 240 mm from inlet to outlet and volume of
the bend is 0.14 m’. The pressure at the entrance is 73 KN/m” and the exit is 2.4 m
above the entrance section. Find the force exerted on the bend.

The velocity components for a 2 — D incompressible flow are
u=2x+yandv=-x-2y
Prove that stream function and potential function exist for above velocity field. Find

{8}

+6]

(8]

also the equation of stream function and potential function. [2+3+3]

*kk
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1. a) A square plate of size e Im * Im and welghmg 350 N sides down an inclined plane
with a uniform velocity of 1.5 m/s. The inclined plane is laid on a slope of 5 vertical
10 12 horizontals and has an oil film of 1 mm thickness. Calculaxe dynaxmc wscosuy ’
of oil. 4]

b) Suppose the water rise predicted by the capillarity formula exceeds the helght of the

capillary tube. Does the water overflow? Explain with mathematical expression. 2]

c) The two pipes are connected by a double U-tube manometer as shown in figure where = -
the brine pipe is connected to a tank filled with different fluids. Oil and brine are
flowing in parallel horizontal pipes. The pressurc at the centre of oil pipe is 200 kPa.
Calculate pressures at point 2 & 3. o [5+5]

AiéiG-0.00_I N

50

I LSy

ST N

S.G=13.6- .

2. a) Pressurized water fills the tank as shown in -ﬁguré below. Compute the net hydrostatic
force on the conical surface ABC. - [8]

100kPa
Gauge

Water o @




>

b) What is the significance of metacentric height? When will the centre of gravity and

©)

b)

a)

b)

©)

b)

©)

centre of pressure coincide in case of plane immersed surfaces? ) [2+2]
A water body is subjected to an acceleration in the vertically upward direction. At
what acceleration will the pressure difference between two points, separated by a
vertical distance, h, be zero? 41

Given the velocity field V = (5%) i+ (15y + 11)] + (19¢) kms. Determine the path
of particle which is at (4,62) mattime t=3s. [6}
The figure shows below a venturimeter where the reservoir open to atmosphere- is
connected to the throat by a tube.
i) Whatis the fluid velocity in the smaller diameter section of pipe?
ii) What is maximum height of fluid that can be lifted from reservoir (h)? Assume the

fluid in lifting pipe is not moving. [5+5]

An orifice plate is used to measure the flow in hydropower canal 500m wide with a
water depth of 300mm. A rectangular orifice size of 300mm wide and 100mm high is
placed Scm above the canal bed. If downstream water depth in canal is 225mm, what
is the flow in the canal? Take coefficient of discharge of an orifice plate 0.63. [4]
What is boundary Layer? Explain boundary layer thickness and displacement

thickness. Compute the ratio of these quantities for the boundary layer described by

U \®
A jet of the water. 50 mm in diameter, is striking normally with velocity of 50m/sec at
the center of the plate which is hinged at its top edge and a horizontal extemal force is
applied at the bottom edge to keep it vertical. What should be amount of the applied
force? If the force is removed what will be the angle of inclination of the plate with
vertical for equilibrium condition? 3+3]

1/7
the velocity distribution Bc(!-) . [1+2+3]

What is the expression for the drag on a sphere, when Re of the flow is 0.2? Prove
that the coefficient of drag for sphere for this range of the Reynolds number is given
by Cp=24/Re, where Re is the Reynolds number. [2+4]

1:400 modei is constructed to study tides. What length of time in the model
corresponds to a day in the prototype? Suppose the model could be transported to the
moon and tested there. What then would be the time relationship between the model
and prototype? Given, ‘g’ of earth = 6 times 'g’ of moon. . [6]

Sphere of diameter d and density ps settles at a terminal velocity Vina liquid of
density p; and dynamic viscosity p. Determine an expression of velocity in which

: ve,l-oeit-}also-dependsr-eﬂ»aceelef&ﬁen-duete-gavit-y g:UseRay’;eigh’s-Method.' I G

* &k
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1. a) The space between two large flat and parallel walls 25 mm apart is filled with a liquid
of dynamic viscosity 0.7 Pa.s. Within this space a thin flat plate 250 om x 250 mm is
-towed at a velocity of 150 mm/s at a distance of 6 mm from one wall, the plate and its
' movement being parallel to the walls. Assuming linear variations of velocity between

the plate and the walls, determine the force exerted by the liquid on the plate. ‘8]

- b) An inverted manometer is connected to the pipe and tank as shown in figure. What

will be the differential level oz U-tube cpnnectihg pipe? . 18

$=083

lj4

R=0.15m

~S=136

2. a) A tank is hermetically sealed into two compartments by plate AB. A cylinder of
diameter 0.3 m with two hemispherical end is protrudes above and below the seal AB N
and is welded to the seal AB. what is the vertical force in the cylinder? _ - [81

p, =500 kPa gage

§G.~08

. 2w / p, =360 kPa gage
Water D=03.:m

b) A buoy, ﬂoating: in sea-water of density 1025 keg/m® is conical in shape with a
diameter across the top of 1.2 m and a vertex angle of 60°, its mass is 300 kg and its
centre of gravity is 750 mm from the vertex. A flashing guiding light is to be fitted to

the top of the buoy. If this unit is of mass 55 kg,

what is the maximum height of its

centre of gravity above the top of the buoy if the whole assembly is not be unstable? ,
(The centroid of a cone of height h is at 3h/4 from the vertex) - [8]

3. a) Apressurised2m diameter;tank of water has a 10

cm dia orifice at the bottom, where

‘water discharges to the atmosphere. The water level initially is 3m above the outlet... .. =~ -
. -The tank air pressure above water Jevel is maintained at 450 kPa absolute and the _:: -
aimospheric pressure is 100 kPa. Neglecting the frictional effects, determine (i) how . .

. long it will take for half of the water in the tank to
the tank after 10 sec.

discharge and (ii) the water levelin = -
[6+2]




b) The x compounent of velecity ina iwo-dimensional, incempressible flow field is given
by u = Axy; the coordinates are measured ia meters and A = 2m'sT. There is no
velocity compenent or variation in the z direction. Calculate the acceleration of a fluid
particle at point (X, y)-= (2, 1). Estimate the radius of curvature of the sireamline
passing through this point. Plot the streamline and show both the velocity vector and .

}

the acceleration vector on the plot. . ‘ 181 ‘.

4. a) Air flows in the entrance region of a square duct, as shown. The velocity is uniform, ‘ \‘

Up = 30 my/s, and the duct is 76 mm square. At a section 0.3 m downstream from the ;

entrance, the displacement thickness on each wall measures 0.9 mm. Determine ;
pressure change between section 1 and 2. : S i6}

B

Uoi{E ————— [l

o dertmn

&3 ~r &

5 ®

- §:=09mm .

b) A stream of air at standard condition from 2 cm dia. nozzle strikes a curved vane as
shown. A stagnation pitot tube connected to water-filled U-tube manometer is located ;
in the nozzle exit plane. Calculate the speed of the air leaving the nozde. Estimate the : :
horizontal component of force exerted on the vane by the jet. 6l

%Em: o
> Open

: [Stagnatit)n Fixed vane ' ‘

) ‘What is laminar Sub-layer? Differentiate between the characteristics of laminar and 1_
turbulent boundary layer. oo [2+2] -
5. a) InBuckingbam—Pimethod, describe the following: - _ _ '
® Guiding rule for selection of repeating variables. (i) Rules for grouping the
Pi-terms oil of Kinematic viscosity 4.645 % 10° m¥s is to be wsed #n a prototype in
which both viscous and gravity force dominate. A model scale of 15 #s-also desired. -
What viscosity of model liquid is necessary t0 make both the Froude mamber and the
‘Reynold number same in model and prototype?  © - o [242+4]

b) - An acroplane is designed according to the following specifications:
Weight = 13.5 kN, wing Area =30 m?, Take off speed = 30 m/s :
Model tests show that the lift and drag coefficient vary with the aagieof attack of the
wing according to following approximate relations: _
Cp=0.008 (1 +a) C,=035(1 +02a) _
For small a, where a is the angle of attack measured in degree. The atmospheric
density is 1.29 Kg/m’. Find the angle of attack that ensures take<fff at the design
speed and power required for take off. : ’ [6+2]

. EE*
¢ .
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a) The viscosity of one of the liquid in Iaboratory is determined by masuiements of
* shear stress t and rate of shearing stram — tested in suitable viscometer. Based on

following obscrvat]ons determine if the ngen liquid is Ncwtoman or Non-Newtonian
ﬂmd Explain how you arrive at your answer. M

TQUml [ 004 [ 006 ] 012 [ 018 ] 03 | 052 | 112 | 21
eyl 225 | 45 n2s {25 )45 | 90 |25 450

Y-t
.

b). Under what condmon inverted U-tube manometer and smgle column mchned ‘
- ‘manometer are used to measure pressure. ’ - 3]

c) A cylindrical tank contains water at a height of 55 mm as shown in ﬁgure below.
Inside a smaller open cylinder tank containing cleaning fluid (S = 0.8) at a height h. jig
P = 13.4 Kpa and Pc = 13.42 KPa gange, what are gauge pressure P, and helghth of
* cleaning fluid? Assume that the cleaning fluid the kerosene is prevented from moving .

~ 1o the top of the tank. o _ 5]
P air ‘[:Q )PA . ‘
E3
Water . |
H
o )
V
_ Kerosepe—" [g@ P
_ d) Write the Navier-Stokes and Bernoulli’s equatnon (der[vataon not reqmred) Explain .
each terms in the equations with physical meaning. [41 -

2. a) The figure shows U-tube of base length L in which a liquid of density 0.85 is ﬁlled
' such that it completely fills the base length only. If the tube is now rotated at angular
speed of 10 rad/scc as shown, find the level rise of hqmd in outer arm of tubc R[] |

T C—;?“’




-

b ‘Determine the force and its position from fiuids acting on the door as shown‘in figure.  [10].

Door,

_ full-size view
d ' R=3m

3. a) Consider: the flow described by the velocity field ¥ = Bx(1 + At)i + Cyj, with
A=05 s", andB=C=1 s, Coordinates are measured in meter. Plot the streak lines
traced out by the patticle that passes through the point (1, 1) during the interval from
t=01tot=3s. Compare with streamlines plotted through the same point at the
instants t = 0, 1 and 2 s. (no need of graph paper, plot in answer copy. in precision as _

: 4+4]

far as possible) _ )
b) Derive an expression for flow through partiaily and fully submerged orifice. '[2J_r2]
) Show that the slope of Cipolletti weir is 1:4. How can you account for velocity of
approach while computing the discharge over weirs? - [3+1]

4. a) The diameter ofa pipe-bend is 300 mm at inlet and 150 mm at outlet and the flow is
turned through 120° in a vertical piane. The axis at inlet is horizontal and the center of
outlet section is 1.4 m below the center of inlet section. The total volume of fluid .
contained in the bend is 0.085 m’. Neglecting friction, calculate the magnitude and
direction of the net force exerted on the bend by water flowing through it at 0.23 m’/s
when the inlet gauge pressure is 140 kPa. Take head loss in the bend as 0.25 V¥2g,
where V = velocity at inlet pipe. R

b) . Explain the devélopmgnt of boundary layer along a thin flat plate held parallel to ..
" uniform flow. Also point out the salient features. : _

o

m

5. a) A pressure drop AP provides a measure of the frictional Josses of a fluid as it flows
through a pipe. Determine how AP is related to the variables that influence it, namely,
pipe dia. D, its length L, fluid density p, viscosity. i, velocity V and the relative
roughness factor -f;, which is ratio of average size of surface irregularities to the pipe
diameter. Use Buckingham-% method. 81

b) Describe with the heipofa skétch, tbe variation of drag coefficient fora cyiinder.o?er '
a wide range of Reynoids number. o (8]

*%¥%
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¥ Assume suitable data if necessary.

1. a) A pressure gauge copsists of U tube with equal enlarged ends and is filled with water
on one side and oil of specific gravity 0.97 on the other, the surface of separation
being in the tube below the enfarged ends. Calculate the diameter of each enlarged
end if the tube diameter is 5 mm and the surface of separation moves 25 mm for a

" difference in pressure head of 1mm of water.

b) Oil of viscosity p = 2 poise fills the small gap of thickness 0.2 mm. Determine the
torque required to rotate the truncated cene at constant speed of 100 rpm. Neglect

fluid stress exerted on the circular bottom.
X ©

-

¢) Write Navier-Stoke’s equation in three dimensional form (derivation not required).
If the flow is steady and incompressible; no flow or property variation in z-direction,
fally developed flow (no property variation in x direction), model the above written
Navier Stoke’s equation in simplified form using the assumptions. Can you develop

simplified velocity distribution equation from the simplified model? [1+2+1]

2. a) A test vehicle contains a U-tube manometer for measuring differences of air pressure.
The manometer is so mounted that, when the vehicle is on level ground, the plane of
the U is vertical and in the fore-and-aft direction. The arms of the U are 60 mm apart,
and contain alcohol of relative density 0.79. When the vehicle is accelerated forwards
down an incline at 20° to the horizontal at 2 m/s’ the difference in alcohol levels
(measured parallel to the arms of the U} is 73 mm, that nearer the front of the vehicle
being the higher. What is the difference of air pressure to which this reading
corresponds? . _

b) A tank full of oil (S = 0.8) as shown in figure. Determine total pressure and centre of
pressure on surface AB of the tank. Check your result with pressure diagram aiso.
Take length of the tank 6m.

[6);

(6

i

(8]

[6+2]f



o
a}

b)

b)

e

A ompressiole, INCHOBISs fow specifics By 9 = - 6AX - SAYL R, ¥ b bl

A= invs. Find

(i) sketch streamlines y =0 and y = 8m’/s

{it) velocity vector at (0,0)and its direction.

(iii)Jow rate between streamlines passing through points (1, ) and (4, 1). [2+2+42]
Prove that in Cippoletti weir the sides have a slope of 1:4. A sharp-edged notch is n

the form of a symmetrical trapezium. The horizontal base is 100 mm wide, the top is

500 mm wide and the depth is 300 mm. Develop from first principles a formula
relating the discharge to the upstream water level, and estimate the discharge when

the upstream water surface is 228 mm above tke level of the base of the notch.
Assume that Cd = 0.6 and that the velocity of approach is negligible. [2+6+2]

Two large tanks containing water bave small smoothy orifices of equal area. A jet of
liquid issues from the left tank. Assume the flow is uniform and unaffected by the
friction. The jet impinges on the vertical flat plate covering the opening of the right
tank. Determine the minimum value for height, b, required to keep the plate in place

over the opening of the right tank. 6]
M&ﬂ
T |
'l' H»::[nst.
Water " Water

Flow takes place over a flat plate ex sed parallel to free stream. Mention
characteristics of flow and draw a neat sketch of the boundary layer development
showing, (i) Laminar boundary layer, (it) Turbulent boundary layer, (iii) Transition
zone, (iv) Laminar sub layer. What is displacement thickness? (4
Water enters two armed sprinkler vertically at rate of 10 litre/sec, and .leaves the
nozzle horizontally. The diameter of both the nozzle is 12 mm. Calculate the torque
required to hold the arm siationary. {6}
0= 60""{

HO
¥, \Q‘\J Toen

e 3 | 60°

The speed of propagation C of a capillary wave in deep water is known to be function
only of density p, wavelength 2, and surface tension c. Find the proper functional
relationship, completing it with a dimensionless constant. For a given density and
wavelength, how does the propagation speed change if surface tension is doubled? 18]

The weight of a thin flat plate 50cm x 50cm in size is balanced by a counter weight
{hat has a mass of 2kg as shown in figure below. Now a fan is turned on, and air flows
downward over both surfaces of the plate with a free-stream velocity of 10m/s.
Determine the mass of the counter weight that needs to be added in order to balance

the plate in this case.

- 8]
A
25°C 10m/s

g

-

i Plate !50:!0 !

50an

* h—-..__v_—wa =
*

*
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1. a) A manometer consists of a U-tube, 7 mm internal diameter, with vertical limbs each
with an enlarged upper end 44 mm diameter. The left hand limb and the bottom of the
tube is filled with water and the top of the right-hand limb is filled with oil of specific
gravity 0.83. The free surfaces of the liquids are in the enlarged ends and the interface
between the oil and water is in the tube below the enlargéd end. What would be the
difference in pressures applied to the free surfaces which would cause the oil/water
interface to move lem. ' :

[10]

AT SRR T SRS

b) Explain Capillarity phenomenon. 53]
¢) A2.2cm wide gap between two vertical plane surfaces is filled with liquid of specific
gravity 0.9 and dynamic viscosity 1.75 NS/m’. A metal plate 1.5mx1.5mx0.2cm thick
and weighing 40N is’placed midway in the gap. Find the force required if the plate is

~ to be lifted with coustant velocity of 0.15 m/s. [s]

2. a) Cylindrical tank 2 m diameter and 4 m long, with its axis horizontal, is half filled with
water and half filled with oil of density 880 kg/m’. Determine the magnitude and
position of the net hydrostatic force on one end of the tank. [8]

b) A tube ABCD has the end A open to atmosphere and the end D closed as shown in
 figure below. The portion ABC is vertical while the portion CD is a quadrant of radius
250 mm with its centre is B, the whole being arranged to rotate about its vertical axis
ABC. If the tibe is completely filled with water to a height in the vertical limb of 300
mm above C find (2) the speed of rotation which will make the pressure head at D
equal to pressure head at C, (b) the valve and position of the maximum pressure head

in the curved portion CD when running at the speed. : ' [5+3]




4,

3. 3)

b)

<)

b)

b)

Steady, incompressible flow in xy plane with V= -é_i. + %X-j where A = 2m%/s and
coordinates are in meters. Find

i) equation for steamline through xy)=(13)

i) time required for a fluid particle to move from x=lm to x=3m.

The velocity of a fluid varies with time t. Over the period from t=0 to =8 s the
velocity components are u= 0 m/s and v = 2 m/s; while form t= 8s to t = 16 s the
components are u=2 m/s and v = -2 m/s. A dye streak is injected into the flow at a
certain point commencing at time =0 and the path of a particle of fluid is also traced
from that point starting at t=0. Draw to scale the streakline and pathline of the
particle.

Find the time of emptying a cylindrical vessel attached with conical vessel as shown

in the figure below with the provided data herein. There is no inflow into the tank.

Orifice of diameter 10cm is at the bottom of the tank, Take discharge coefficient as

0.6. '
A am

| B

l 2m
|
i‘/ 4m
) _

1m
1———5

" Air flows over 2 flat plate 2m long and 1.5m wide ata velocity of 6.5 mV/s. Determine

the shear stress, and displacement thickness at distance of 1.8m form the leading edge.

Also determine the drag force on the face of the plate. » [2+2+4]

The diameter of a bend is 300 mm at inlet and 150 mm at outlet and the flow is turned
through 120° in vertical plane, the axis of inlet is horizontal and the centre of the
outlet section is 1.5 below the centre of the inlet section, the total volume of fluid
contained in the bend is 0.09 m’. Neglecting friction, calculate the magnitude and
direction of the force exerted by the water on the bend by the water flowing through it
at 300 1ps when the inlet pressure is 130 KPa.

A river carying a discharge of 3500 m/s has a depth of 2.25 m width of 1500m.
From the point of view of availability of space the horizontal scale of 1:400 is chosen.
Assuming slope scale to be unity, determine the depth and discharge scales for the
model.

A jet plane which weighs 170 KN has a wing area of 25m?2. It is flying at a speed of
200 km/hr. When the engine develops 580 KW, 70% of this power is used to.
overcome the drag resistance of the wing. Calculate the coefficient of lift and
coefficient of drag for the wing. Take density of air=1.25 kg/m3.' :

Fdk

[3+3]

4

[6]

(8]

(8]

[8]
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a)

b)

An oil and water manometer consists of U-tube 4mm ‘-“diaéneter with both limbs
vertical. The right-hand limb is enlarged at its upper end to 20mm diameter. The
enlarged end contains oil with its free surface in the enlarged portion and the surface
of separation between water and oil is below the enlarged end. The left hand limb

contains water only, its upper end being open to the atmosphere.

When the right-hand side is connected to a cylinder of gas the surface of separation is
observed to fall by 25mm, but the surface of oil remains in the enlarged end.

Calculate the gauge pressure in the cylinder. Assume that the specific gravity of the

water is 1.0 and that of the 01l 0.9.

Write down the expression for Navier-Strokes equations and Euler equations of fluid
motion in 2D with definition of each term. Also write their applications.

Explain the concept of control volume and continiuum in fluid mechanics. Define
viscosity with its expression.

A pipe 25mm in diameter is connected to the centre of the top of a drum 0.5m in
diameter, the cylindrical axis of the pipe and the drum being vertical. Water is poured
into the drum through the pipe until the water level stands in the pipe 0.6m above the
top of the drum. If the drum and pipe are now rotated about their vertical axis at
600rev/min what will be the upward force exerted on the top of the drum.

0.5m> of ice floats in a cylindrical tank maintaining 4m depth as shown in figure
below. What will be the depth of water if ice completely melt in the tank?

02 m?

Ice

7 water level /

Ina=an

03 m? Cylindrical tank

water

l- v Bottom of tank
i T

[EI.

“

[2+21

8]

(8




3. a)

b)

b)

b)

Velocity field v = Bx(1+At)i +cyj with A=0.5s", B=C=Is". The coordinates are
measured in meters.

i) Plot the pathline of the particle that passed through the point(1,1,0) at time t=0.
ii) Plotthe streamlines through the same point (1,1,0) at instants t=0,1 and 2s.

A tank of constant cross-sectional area of 3.2m? has two orifices each 8.8mm’ in area
in one of its vertical sides at heights 5Sm and 2m respectively above the bottom of the
tank. Calculate the time taken to lower the water level from 8m to 3m above the
bottom of tank. Assume C4=0.62.

Explain concept of Boundary layer thickness. Displacement thickness and Momentum
thickness with their applications each.

A jet of water with a velocity U and jet area. A strikes a flat plate normal to it.
Determine the force of impingement, power developed and efficiency

i) when the plate is at rest.

ii) when the plate is permitted to move along the direction of a velocity u."Also
determine condition of maximum possible efficiency.

iii) what would be the possible maximum efficiency if series of plates were to face the
jet in quick succession?

A 3mm diameter sphere made of steel (sp. wt. 75KN/m’) falls in glycerine (sp. wt.
12.5 KN/m®) of viscosity 0.893 NS/m? at a terminal velocity. Determine the terminal
velocity and drag force on the sphere.

In a flow through a small orifice discharging freely into atmosphere under a constant
head (H), the flow discharge (Q) depends on diameter of pipe (d), constant head,
dynamic viscosity (p), density of fluid (p) and acceleration due to gravity (g). Using
Rayleigh's methods develop the relation in terms of non-dimensional terms.

A spillway model is to be built geometrically similar scale of 1/16 across 2 flume of
60cm width. The prototype is 12.5m high and the maximum head on it is expected to
be 2m. (i) What height of the model and what head on the model should be used? (i)
If the flow over the model at a particular head is 20 Ips, what flow per m length of the
prototype is expected?

* k%

[4+4]

(8]

(6]
3]

Bl
(4]

[4]

(6

[6]
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1. a) A stationary bearing of length 30 cm and internal radius 8.025 cm has been used to
provide lateral stability to a 8 cm radius shaft rotating at a constant speed of 200 rpm.
The space between the shaft and bearing is filled with a lubricant having viscosity 2.5
poise. Find the torque required to overcome the friction in bearing. Take the velocity

profile as linear. [8]
b) In Fig. below, sensor A reads 1.5 kPa (gage). All fluids are at 20°C. Determine the
elevations Z in meters of the liquid levels in the open piezometer tubes B and C. [81
2m
i 15m

im . ' )
Lo [ 0

2. a) For the geometry shown, what is the vertical force on the dam? The steps are 0.3m
high, 0.3 m deep and 3 m wide.

{& D i

[6]




5.

b)

b)

b)
<)

A thin-walled, open-topped tank in the form of a cube of 500 mm side is initially full
of oil of relative density 0.88. It is accelerated uniformly at 5 m/s2 up a long straight
slope at arctan (1/4) to the horizontal, the base of the tank remaining parallel to the
slope, and the two side faces remaining parallel to the direction of motion. Calculate
(a) the volume of oil left in the tank when no more spilling occurs, and (b) the
pressure at the lowest corners of the tank. :

A discharge of 12 Ips is passed over a 45 degree sharp-edged triangular notch under a
head of 21 cm. The same discharge is passed over a sharp-crested rectangular notch of
length 30 cm, the head being 7.8 cm. Calculate the coefficient of discharge of two
notches. What is the magnitude of error that would cause 2 percent error in discharge
in the two cases.

A velocity for a steady, in compressible flow in the xy plane is given by
e

V=1Alx+] Aylx’,whcteA=2m2/s,andﬂ1e coordinates are measured in meters.
Obtain an equation for the streamline that passes through the point (x, y) = (1, 3).
Calculate the time required for a fluid particle to move from x = 1m to x = 2m in this
flow field. :

Water flows into atmosphere through a vertical bend nozzle assembly as shown in
figure below. The pipe diameter is 10 cm and nozzle exit diameter is 5 cm. The rate of
flow of water is 2400 lpm. The interior volume of the assembly is 18.2 litres. The

. 2 2
head loss in the bend is o.s%- and in the nozzle it is 2;—, where V is the velocity of
v g g .

water in the pipe. Compute the hydrodynamic force on the system.
{

Define boundary layer separation and stagnation point with the help of figure.
When a jet of fluid strikes series of Semicircular vanes, show that the maximum

_ efficiency of the system is 1.

2)

)

The wall shear stress T, in a boundary layer is assumed to be a function of stream
velocity U, boundary layer thickness 8, local. turbulence velocity u’, density p, and
local pressure gradient dp/dx. Using (p, U,3) as repeating variables, rewrite this
relationship as a dimensionless function.

A jet plane which weighs 19920N has a wing area of 25m’. 1t is flying at a speed of
200km/hr. When the engine develops 588.5KW, 80% of this power is used to
overcome the drag resistance of the wing. Calculate the coefficient of lift and
coefficient of drag for the wing. Take density of air=1.25 kg/m’.

**%

[4+6]

8]

(8

(31

)

]

(81

(8l
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1. a) Thm 40 ¢m x 40 cm flat plate is pulled at 1 ‘ms honzontally through al. 6 mm thxck
oil layer sandwiched between two plates, one stationary and the other movmg ata-
constant velocity of 0.3 m/s, as shown in figure. The dynamic viscosity of oil is 0.027
pa.s. Assuming the velocity in each oil layer to vary linearly i) plot the velocity
profile and find the location where the oil velocity is zero. ii) determine the force that
needs to be applied on the plate to maintain this motion. - [4+4]

Frxeﬂ wa!l

Movmg wall '

) A dxfferentlal manometer is attached to a plpe as shown in ﬁgure Calculatc the ;
manometnc helgbt dlﬁ"erencex for pressure dlfference268 KPA S I8




2. a) For the geometry shown, what is the vertical force on the dam? (10}

=

" : 3 An Open-iopped tank in t‘h, iorm ofa cube of 900 mm s 1de has a mass of 340 kg. It

' contains 0.105 m of oil of relative dmmty 0.85> and iy accelerated uniformly up a‘onf’ T

- siope at arctan T 1/3) to thc‘ honzontas “The base:of the tank remainsparallel to ‘the CEom
slope, and the side faces ‘dre pa:allel to the direction of motion. Neglécting the o
thickness of the’ walls of the tank estimate the net force (paral]el of the slope):
accelerating the tank if the oxl is Just on the pomt of spilling.

3. a) TFind the Ume of emptymg ot cylmdncal vessel with comcal vessel as shovm in the
- figure. Teré is no inflow mto the tank An onﬁce of 10 cm’ dmrreter Is at the botto*n
of the t X TakeCd—OG




. - - -
b) The velocity field is givenby V=Ax - Ay j ; the units of velocity are m/s; x and
y are given meters; A =0.3s” . C

(i) Obtain an cquation for the streamlines in the Xy plane - S [31
(i) Piot the streamline passing through the point (x,, Yo)=(2,8) [1]
(ii)Determine the velocity of a particle at the point(2,8) - ’ i
(ivIf the particle passing through the point (Xos Yo} is marked at. time t = (, .
- determine the location of the particle at time t = 6 S. ' [3]
{v) Show that the equation of the- pamcle path (pathhne) is the same as the . .
equanon of the streamline. - - 2]

N 4. a) Reducing elbow is shown in figure. Fluid is water Fmd the force components nccdcd
to keep elbow from moving. » s - [8]

7 Ebow mass, M = 10 kg
Internal wolume, ¥= . 006 m?

Q=0.41 m¥s —e
(g—\ ,éqsm

p‘tzomﬁms: o o

# D518 m? : .

5y lzokPa ()
iz - O 0081 rn .

b)) W uh appropriatc sketches define owndarv ayer th(‘Ln\,SS and momentam !}mm' _
s 1 : and discuss their app ation. S T r//-h

5 a). For models govi-med b) gravity tones obtain tI*e scahng ranos for txme dxscharge :
torce and power. : : 8]
b) Water ﬂows over 0.3 m long and 0.} m wide ﬂat plate at. ]5 m/s parallel to it.
- Calculate (i) drag force on that portion of plate over which the: boundary 1ayer - A
lamma: (ii).. totai drag force on both sides of" the plate p 998 kJm and )
\stosxty 10 m/, SR ) S el [8}‘

T okakk
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" 1. Derive an expression:for surface tension and capillarity. A 15 cm diameter vertical
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cylinder rotates. concentrically inside another cylinder of diameter 15.10 cm both
* -cylinders are 25 cm high. The space between the cylinders is filled with a liquid whose

rpm determine the visc_’osity of the fluid.

viscosity is unknown. if a torque of 12 Nm is required to rotate the inner cylinder at 100

2. In the figure below thi preséures at A and B are the same, 100 kPa. If water is introduced
at:A to increase P, td 130 kPa, find the new positions of the mercury. The.connecting .
tube is an uniform 1-cin in diameter. Assume no change in the liquid densities. -

3. a) Find the resultant pressure force due to wat

length as shown in figure below. -

eron a curved surface BCDEF of 10m

b) Explain the use of hydrometer and shortly explain the conditions of stability of

floating bodies.

s

[2+4]

- -[6]

Bl

(6]




c)l A closed cylindrical tank of 1 m diameter and 2 m high is completely filled with o
water. If it is being rotated about its vertical axis with uniform speed of 100 rpm, _ :
Draw pressure intensity diagram along surface AB and AC with values. et

"
C

]
A |

2m

B !I D
|

Imdia '

|

4. Sketch the streamlines represented by the stream function y = x*+y’. Find also the
velocity and its direction at point (3,4). [3+3]

5. Water is pumped at 0.12m’/s from the lower to the upper reservoir as shown in figure
below. Pipe friction losses h; =27v*/2g, where V is the average velocity in the pipe
(diameter = 15 cm). If pump s 75% efficient, what horse power is needed to drive it?

Draw TEL and HGL. : . [5+3]

150 m
v,

6. In figure below the flowing fluid is CO, (density = 3 kg/m3). Neglect losses. If py = 170 ;

P R kPa and the manometer fluid is meriam red oil'(S.G = 0.827). Estimate : (a) pz and (b) the
gas rate in m’/h. [4+51 |
d;=i0cm




7. Ignoring friction losses, calculate the magnitude and direction of resultant force, exerted
on the bend when water discharges at the atmosphere as shown in figure below. Both
nozzles discharge water with a velocity of 20 m/sec. Consider the axes of the pipe and the
nozzles lie in a horizontal plane. 81
’ d=12cm

8.. Define boundary layer concept. Explain the terms boundary layer thickness, laminar

sub-layer and point of separation of boundary layer with sketch. (5]
9. Distinguish between pressure and friction drags. Explain with sketches, why the aerofoil
" is designed as streamlines body. [5]
10. Distinguish between distorted and undistorted modeling. Explain the working principle

of dimensional analysis by Buckingham's I'T theorem. [2+5]

k¥

R e

i
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Explain Cavitation and vapor pressure. Prove that capillary dépression (b) in the tube of
radius r when inserted in mercury (sp.gr.S;) above which a liquid of sp.gr. S, lies is given

by h=—"0"
(S, -S$,)

2. Find the pressure difference bétween pipes A and B Wch filled with liquid of sp.gr. 1.6
and monometric reading as shown in figure. L _ [6]

(S = 0.96)

Ny

]{ £

r A -

- : fc
—-8=16

0.4m

S=16

3. a) Find the resultant hydrostatic pressure force due to water on a curved surface BCDE
as shown in figure below. Consider the length of the surface is 10 m. [8]

156.96 KN/mT*'a‘b :

2ccos0 . 2+4) .




b) Define metacentre and find the expression for metacentric height. {6}

¢) A closed cylindrical tank completely filled with water 1s being rotated with constant

speed of 100 rpm about 11s axis vertical as shown in figure below. Draw the pressure

intensity diagram along AB and AC, with values. {61
F 1 mdia ‘
_ - 1 -~
] A=

A

| |
.

4. Given {’/=4xyli\+2y"j‘, find stream function and plot several streamlines in first
quandrant. The coordinates are in meters. [(3+3]

S. The turbine system in figure below draws water from the upper reservoir through a
uniform diameter pipe to produce power for a city. For a design flow rate of 1.2 m’/s, the
friction loss in 5 m. Estimate the power in KW extracted by the turbine. Draw TEL and
HGL. ; [5+3]

150 m

. v |

6. A sharp-edged notch in the form of a symmetrical trapezium. The horizontal base is
100 mm wide, the top is 500 mm wide and the depth is 300 mm. Derive from the first
principles a formula relating the discharge to the upstream water level, and estimate the
discharge when the upstream water surface is 228 mm above the level of the base of
notch. Assume that Cg = 0.6 and that the velocity of approach is negligible. [7+2]

7. Ignoring friction losses, calculate the magnitude and the direction of resultant force
exerted on the bend when water discharges at the atmosphere as shown in figure below.
Both nozzles discharge water with a velocity of 15 m/sec. The axes of systems are lie ina
horizontal plane. (8]




8. Define boundary layer concept with sketch. Explain clearly the phenomenon of boundary
layer separation and how it can be prevented.

9. Find the expression for pressure and friction drags. What do you understand by a
streamline body? Give some examples of streamline body.

10. Explain the laws of similarity between model and prototype. In a flow through a small
orifice discharging freely into atmosphere under a constant head (H), the flow discharge
(Q) depends on diameter of pipe (d), constant head, dynamic viscosity (n), density of
fluid (p) and acceleration due to gravity (g). Using Rayleigh's methods develop the
relation in terms of non-dimensional terms.

*EP

(5]

(5]

[2+5)
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Explain the determination of viscosity by viscometer. A pressure vessel has an internal
volume of 0.5 m® at atmospheric pressure. It is desired to test the vessel at 3000 bar by
pumping water into it. The estimated variation in the change of the empty volume of the
container due to pressurization to 3000 bar is 0.6 percent. Calculate the mass of water to
be pumped into the vessel to attain the desired pressure level given the bulk modulus of

water as 2000 Mpa.
Define absolute and gauge pressure. Determine (i) the gauge pressure reading on the

pressure gauge and (ii) the height h, of the mercury monometer. Take liquid density = 800
kg/m®, vapour pressure = 120 Kpa (abs) and atmospheric pressure = 101 kpa (abs).

3. a) Find the resultant pressure force on curved surface ABCDE due to liquid with specific

 Exam. " New Back (2066 & Later Batch) -
Level BE Full Marks | 80 i
Programme | BCE, B. Agri. | PassMarks 32 |
{ Year/Part | 11/1 Time 3 hrs. __‘
[2+4]
[2+5]
(8]

- 4m
A

gravity S = 1..1 take length of the curved surface (normal to the paper as 20 m.)



b) The U-tube AB and CD shown in figure below filled with water. The tube AB is
sealed where as tube CD is open to atmosphere. Find the pressure intensities at the
points A, B and C where it is rotating with axis Y-Y with uniform rotation of 60 rpm. n

Y

Iy
¢) What are the importance of Metacentre? How do you determine the metacentric
height of a rectangular vessel in jaboratory? [7

4. Velocity vector of flow field is given by V= 2% i-6x2y§. Determine the equation of
stream line. Also determine expression of y and ¢. [3+3]

5. Integrate Euler's equation along a streamline and obtain Bemoulli's equation {No
derivation of Euler equation required). What will be the Bemoulli's equation between two
points where there are head losses, work done by a machine (turbine) and energy supplied
by the machine (pump) between those points. [2+2]

6. a) What is Cippoletti notch? A tank of area A is provided with an arifice 40 mm in
diameter at its bottom. Water flows into tank at a uniform rate from the top and is
discharged through the orifice. It is found that when the head of the water over the
orifice is 0.68 m, the water surface rose at 0.0014 m/sec. but, when the head of water
is 1.24 m, the water surface rose at 0.00062 m/sec. Find the rate of inflow and the
cross-sectional area of the tank. Take C4= 0.62. [2+4]

b) A venturimeter is to be fitted In 2 horizontal pipe of 0.15 m diameter to measure a
flow of water which may be anything up to 240 m®/ hour. The pressure head at the
inlet for this flow is 18 m above atmospheric and the pressure head at the throat must
not be lower than 7 m below atmospheric. Between the inlet and the throat there is an
estimated frictional loss of 10% of the difference in pressure head between these
points. Calculate the minimum allowable diameter for the throat. (6]

“7. A S cm diameter jet delivering 56 liters of water per sec impinges without shock on a
series of vanes moving at 12 my/s in the same direction as the jet. The vanes are curved so
that they would, if stationary, deflect the jet through an angle of 135°. Fluid resistance
reduces the relative velocity at exit from the vanes to 0.90 of that at entrance. Determine
(a) the magnitude and direction of the resultant force on the vanes (b) The work done per
second by the vanes. ' [5+3]



.

8. Define the concept of boundary layer. Explain the growth of boundary layer in a close
canduit (pipe flow). Give three examples of use of boundary layer concept. [1+3+1]

9. An aircraft weighting 1000KN when empty has a wing area of 220 m?. 1t is to take off at
a velocity of 300 Km/hr and a 20° angle of attack. Determine the allowable weight of
cargo and power required for the engine. Take density of air as 1.2 kg/m’. Assume
coefficient of lift for the wing at 20°, angle of attack as 1.42 and coefficient of drag as
0.17. [3+2}

10. List out the guiding rules for the choice of repeating variables in Buckingham n method.
Also state the rules that apply to form the groups of dimensionless 7-term. A pipe line of
2 m diameter is to be designed to carry the oil at the rate of 5 m’/s with specific gravity
0.8 and viscosity of 0.042 poise. Test were conducted using a pipe of 20 cm diameter
with water having viscosity of 0.01 poise. Calculate the velocity and rate of flow required

for model. [2+3]

Fkk
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1 Explam the determination- of vi'schﬁjf bywscometer A U-tube is made uwp of fvs;o
- capillaries - of bores. 1.5 mm and 2mm" respectively. _The U tube is held vertical and .
. partially filled with liquid whose surface tension ¢ = 0.075 N/m. Find out the mass -
densxty of the liquid if the dxfference in two menisci is 2 mm. Assume angle of contact is

vaen Container of mercury w1th vemcal tubes d; = 39 5 mm Brass cylinder with
D=375mmand H= 76 2 mm is mtroduced mto Iarger tube where 1t ﬂoats Take
Swe=8S Bl

,!\) ’

SN el

Find: (a) Pressure on bottom of cylinder
(b) New equilibrium level; h, of mercury

3. a) Find the resultant pressure force on curved surface ABCDE due to liquid with spcmﬁc
gravity S = 1.25 take length of the curved surface ( normal to the paper) as 10 m. [8]




B b) ’Fhe U-tube shown in ﬁgure below is ﬁlled with water. lt is sealed at A and open fo.

the atmosphere at D. The tube is rotated about vertical axis AB at 1600 rpm. If the U-
tube is now spun at 300 rpm, what will the pressure be at A? If a small leaks appear at -
A, bow much water will be lost at D? v

L 2Cm

¢©) Explam the metac‘*nm, with appropnate dlagram Write down the steps for L

' determmmg metacentric height'in laboratory expenmem

4, a) Consider fuily developed two-dimensional flow between two infinite parallel plates‘ o

18]

NOR

»separated by chstance h, with the both top and. bottom plate stationary and. forced L

: pressurc gradxent a——dnvmg the ﬂow (glxz is constant and negatxve) ‘The ﬂow xs'- o

R ',steady, mcompr&smble and. two-dlmensxonal in n X-y plane The velocity componénts
“are given by. :
- u:._]; __.(yz —hy); v:()
B

o thre p is ﬂuld's vxqcosuv Is this ﬂow rotatlonal or nrotanonal‘7
- by A steady, incompressible, two dimensional velocity ﬁeld is given by

V=0+2. 5x +)i+(=0. 5-3x-2.5y)]

Where 'x’ and 'y’ are in m and magnitude of velocity in m/s. Determine, if there are
any stagnation points in this flow field and if so, where they are.

I

applications of this principle in engineering.

2) Figure below shows a venturimeter with its axis vertical and arrangcd as a suctxon
device. The throat area and the outlet area of the venturi are 0. 00025m? and 0.001m’
respecnvely If the venturi discharges into the atmosphere, determine the minimum
dxscharge in the venturi at which ﬂow will occur up the suction pipe.

5. Develop Bernoulli's equation based on Euler's equation of motion. Explain the four.

NG

2]

M




b) A sharp edged rectangular notch 30 cm Iong and a nght-ang]ed tnangular notch are- to
be used alternatively for gaugmg a discharge estimated to be about 20 li/s. Find in
‘each cases the percentage error in computing the discharge that would be introduced

by an error of 1 mm in observing the head over the Notch. [Sj

" 7. A 120° bend-cum reducer has 300 mm diameter at m]et and 200 mm diameter at the '

 outlet end. When the bend—cum reducer carries .30 m* ¥s of water, pressure at section .

1(inlet) is 210 KN/m®. Assume no energy losses in the bend and determine the = = N
components of foree exerted by the bend on the flow. ‘Assume the weight of the bend plas -

* water in it to be- 1500 N. Assume secnon 2 (outlet) to be 0.40m above sectzons l(mlet) , 18] f o

8. -Define the concept of boundary layer Bxplam the growth of boundary layer alcmg a thm' :
. ‘plate, ‘when liquid.is flowing over it, both for laminar and turbulent flow. Give two L
_ examples of use of boundary layer concept. : [1+3+1]

9. A thin cxrcular cylinder of infinite length is placed transversely in fluid stream, draw ..
(Sketch only) the changes in flow pattern and drag coefficient with respect to variation in

Reynold number. Define the terms associated with the Aerofoil thh neat sketch 'A [342] _- ,

10. a) Define’ dlstored model andits mponancemmodel analysis. .- - [1+2]-”' .

b) A plpehne of 2m dxameter is to be designed to carry the. oxl at tne rate Sm’s havmg
~ sp.gr. 0.92-and wscosxty p = 0.04 poise. Tests were conducted using-a pipe of 20 cm
diameter and ‘water as a- hqmd Find the velocity and rate of ﬂov» requlred for the

modcl ‘pipe. Takep.(water) 001 poxse R » Do S 08)

2x¥
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water line and an oil ljne as shown in figure below. If h; =

The figures in the margin indicate Fi nll Marks.
Assume suitable data if necessary.
Graph paper will be provided.

Candidates are required to give their answers in their own words as far as practicable.

T

\ — - o E '
N
W~ S S - .

Mercury s= 13.6

a) Explain the lab expenment to determme the viscosity of ﬂmd using capillary tube
viscometer. .
b) Define compre331b111ty of fhud.

2. Two U-tube manometers are upright and the other mverted type, are connected across a
5cm what shall h; be?

3. a) Given: Long, square wooden block pivoted on one edge, in equilibrium in water as
shown. Friction in pivot is negligible. :

Find: Specific gravity of the wood

b—L— Ak
'd.—-.O.Sm—i //wgd//,
3 - O/ / L= i2m
.-—’ / -
- e
“Waler i

[4]

[2]

6]

[7]



V-

b) A rigid gate is hinged at one end and is located between partmons in an open tank
_ containing liquid (8 = 1.5) as shown in ﬁgure A concrete block (Sp.wt = 25 KN/m?) .

is to be hung from curve portion of gate. Determine the required volume of thé block |

so that the reaction of the gate on the partition A is zero. The gate is 0.75 m wide with

a negligible weight and hinge is smooth. [8}'
| (OnsoKpa :
- d4F M -
- 9 )
= |
- o

[=
Gawe

o 9,0 A

=15 %, 5=15
__ Concrets Block

4. Given: Velocity field V =(Ax—B)i-Ay j; A=02s",B=065"xinm. [6]
“Find: (a) Acceleration at (x,y) = (2,4)
(b) Plot of streamlines A
5. F_xplam the physical .meaning of terms in Bernoulli's ‘energy equation. Also wme the
limitation of this equation. 4

6. a) A cylindrical tank of internal diameter 0.5 m, length 1.4 m and axis vertical has a 5
cm diameter sharp-edged orifice (Cg4 = 0.6) in the bottom, open to atmosphere. The
tank is open at the top and empty. If water were admitted into the tank from above ata
_constant rate of 900 liters/minute, how long will it take to just fill the tank? How

much water will escape through the orifice during that period? [4+2]
b) A flow nozzle is a device inserted in to a pipe as shown in figure below. If A; is the :
exit area of the flow nozzle, show that for incompressible flow we get for Q. [6]
Q=Cd A2 . 2g(pl 'Pz)
J1-(a,/A) Y




. The water tank in figure below stands on a frictionless cart and feeds a jet of diameter 3
-cm and velocity 10 m/s which is deflected 50° by a vane. Compute the tension in the ~
(8]

supporting cable.
_ == . - 410m/s
vBos_.;_ .:-:1 e - RPN
3cm _
L B cab
////////f/////ﬁyfflllé{//ﬁ To—— g /
. Differentiate between boundary layer thickness and displacement thickness. Derive an
expression for the displacement thickness. : [3+4]
. Define aerdfoil with accepted terminology with neat sketch. A wing with a span of. 22 m
and 64 m® planform area moves horizontally with a velocity of 760 kmhp. If the wing
supports 280 KN. Find: - [345]
a) Required value of lift coefficient S
b) Induced drag
Take density of air = 0.526 kg/m’
. 10.Listout the steps of Rayleigh's method used for dimensional analysis. In 1:20 model of a
© spillway, the velocity and discharge are 1.3m/s and 1.85 m’/s. Compute the corresponding
[3+3]

velocity and discharge in the prototype.

k¥
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1. Explain the determination of viscosity of fluid in lab using capillary tube viscometer. Show that the

capillary rise of liquid of specific gravity y between two coricenirjc glass tubes of radii R, and R, (R, > Ry) _

20Cos8

and contact angle 8 is given by 4 =" : (3+3)
: ) 7(R;, ~ Rz) .
2. State Pascal’s law of pressure distribution. A 0.02 m diameter raanometer tube js connected 10 a Gm
diameter tank as shown in figure. Determine the density of the unknown liquid in the tank. (2+4)
7
SG=1.1 r.‘
3m
7 i
6m
£~ Unknown liquid
4m
2
' 11m
y=25 KN/m? ' T

3. Figure shows a gate whose profile is given by x = J:; . It helds water to a depth of 2m behind it. If the
width of gate is Sm, determine the force P required to hold!thc. gate in place, ‘ )

A7 P At P

Detached join

7 7

-

4. Anoil tanker 3 m wide, 2 m deep and 10 m long contains oil of density 800 kg/m’ to a depth of 1
m. Determine the maximum horizontal acceleration that can be given to the tanker such that the
oil just reaches its top end. Further, if the tanker is closed completely with the oil and accelerated
horizontally at 3 m/sec?, determine the total liquid thrust on the front and rear ends and on one its
longitudinal vertical sides. (2+2+2+2)




5. For the flow of an incompressible fluid, the velocity compenent in x direction is u = ax® +by and velocity
component in z-direction is w = 0. Find the velocity component v in y-direction such that v = 0 at y=0.
Also determine equation of stream function and velocity potential function. (2+2+2j

6. A pump delivers 0.08 m*/s of water at 70 KN/m” to 2 machine which is 6m higher than the reservoir surface,
2

The losses between the reservoir surface and machine inlet are estimated to be 7.512—- wl;ere Vis the
. g
velocity of flow in 7.5 cm diameter delivery pipe from pump to machine. Determine the power required to
derive pump if it is 80% efficient. - : 0]
7. Prove that equation of head loss in venturimeter is given by hy = h(1-C4?), where Cy is coefficient of

~ discharge and h is venturthead or piezometeric head. . 6
. .OR

. Write a program to find the time. required to empty the hemispherical tank from H; level to H; level. The
‘program should display the times required to empty by each AH level. ©)

8. A broad crested weir of 50m length has 50 cm height of water above its crest. Find the maximum discharge
through the channel considering approach velocity when the channel has a flow depth 1m and width 50m on
the upstream side of weir, , _ : T (6)

9. A reducing right angled bend lies in a horizontal plane. Water enters from section 1 with velocity 3
m/sec with pressure 30 kPa and leaves towards section 2 as shown in figure below. The diameter at the
entrance is 500 mm and the exit it is 400 mm. Neglecting any friction loss find the magnitude and
direction of the resultant force on the bend. )

10. Define boundary layer concept and its phenomenon. Write down the characteristics of boundary layer
formation on a thin plate, kept in flowing liquid. Describe the viscous sub-layer and absolute
roughness height; explain the use of this concept in engineering application. (2+2+3)

11.2) Define airfoil with net sketch and also explain its importance. ‘ (1+1+1)

b) Auto mobile having a projected area of 1.6m” and drag coefficient Cq= 0.35 travels at a uniform speed
of 60Km/hr in still air of density 1.2 kg/m’. Calculate the power required to overcome the air resistance.
I the drag coefficient of the automobile is reduced by 15% by improving streamlining, what percentage
increase in speed could be obtained with the same power? C5)

12. a) Explain the concept of Dimension Analysis by using Buckingham’s []-theorem and principle of
selecting repeating variables. @

b) Distinguish between undistorted and distorted model and their advantages. For Froude model law
find the discharge and velocity scale ratios for distorted modelling, %)

*%kk
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1. A disk of radius o rotates at angular velocity o inside an oil bath of vxscosxty p as shown

in figure below. Assummg a linear velocity profile and neglecting shear on the outer disk
edges, derive an expression for the viscous torque on the disk. - - [6]

2. A suction cup is used to support a plate of weight W as shown in hnuu, For the condition

shown, determine weight of plate W. 16)
[ Vaccum
ey A
Sp.gr=8
Plate

- > 77r '7”2?1«’/" "/?/7]1.[ /7[/7/’7' ’ZA’/;

.. 065mdia i
3. a) A block of wood having voiume of 0.034 m® and we;ghmg 300 N is suspended in
water as :hown in figure below. A wooden rod of length 3.4 m and cross sectional
area 2000 mum® is attached to the weight and also to the wall. It the weight of rod is 16

N, what vill angle 8 be for Paulhbmxm7 [8]

ALy

ST 1

‘fy“;f*;d. . !
e ‘ i

P



Dl

b) A student sneaks a plies of cola onto roller comster nde. The plass s cyhndrical,
twice as tall as itis wide, and Litled to the biim. He wants o know what pclécn\ of the
cola he should drink before the fide begins, so that none of it spills during the big
drop, in which the roller coaster achieves 0.55¢g acceleration at o 45° angle below lht.:
horizontal. Make the calculation for him, neglecting sloshing and assuming that the
glass is vertical at all imes.

Given: Velocity field V=(Ax-B)i-Ayj; A= 028", B=0.68"x in m
Find: ' :

a) General expression for acceleration of a fluid particle

b) Acceleration at (X,y) = (0,4/3), (1,2) and (2,4)

c¢) Plotof strearniines

d) Acceleration vectors on plot

If the velocity at point A in figure is 18m/s, What is the pressure at poiat B if we negiect

frictien?
am———
-EF - ‘r‘:b:;”“ ]
- ,‘..
<N
N
15m \‘\\\
\\"\' D=75mm
AN /
[ RN
3 N . o
- -é-.' ’ s T -'-——--—"%}\? Fad = 2{ ’;t Pt
f P {n f‘ Ao PR el
%J-S i e o

a) A necked-down or venturi, section of a pipe flow develops 2 low pressure which can
be used to aspirate fluid upward [rom 2 reservoir as shown in figure below. Using
Bernouili’s eguation with no losses, derive an expression for the exit velocity v, that

is just sufficizat to cause the reservoir fluid te rise in the tube up to section 1.

B

? :l..:,. ——’ S 35“4”3/ Py = Batm,
i ater '
U | —

i

§

7

b) Derive an expression for the discharge over a triangular notch or weir.

(7
(6]

141

(8]

(4]



L1d

7. Given: Reducing elbow shown Fluid is water.
Find: Force components needed to keep elbow from moving. [8)

Elbow mass, i = 10 kg

b A

o ; w 3
- g=011 m%.....»&: C:‘.'v §‘°{i’?
. 8 A,
o | - 5&.‘ . 30
- ! P * 200 &Pa fabs)
- A 900182 m?
a Ry P2=1204Patsny)

Ay = 0.6081 ot

8. The velocity distribution in a laminar boundary layer on a flat plate is given by

Yi =a+bm+cm® +dm® Where u = local velocity, U = free stream velocity, m = y/8, &
k .
= boundary layer thickness. Find the coefficients a, b, c and d and compute the

displacement thickness. {4+3]

9. Given: Military aircraft_'with M = 8000 kg, lands at 350 km/hr and is slowed by a
parachiste with A = 1) m” area. (5]
Find:’

a) Estimate of time needed to slow to 200 km/hr
b} Maximum deceleration rate
Model the chiite as an open hemisphere.

i L‘_."X',zzj l‘f"f_‘?/[/llJ/JIIITfT/"

{Neglect drag of aircrafi)
10.2) What is similitude? Explain kinematic and dynamic similanty. : [33

b) Describe Reynold’s and Froude’s model law with their applications. [5]

*k¥
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I. a) Write the principles of SUrveYinyL. [0]

b) A steel tape standardized i catenary condition at 20°C wemperature and 12 kg pull
was found to be 29.985 cm. A line measured with this tape under a pull of 16 kg and
at a mean temperature of 28°C was found to be 680 m long. Assuming that the tape is
supported at every 20 m length. Find the true length of the line given that cross
sectional area of tape = 0.03 em®, Young’s modulus of elasticity, E = 2. L0x10%kg/em?,

 coefficient of linear expansion, & = 11x10°°/°C and weight of tape = 10 gm/cc. (10}
2. a) Explain fore bearing, back bearing, Magnetic bearing and true bearing. {6}
b) In a traverse survey following FB and BB were recorded at a place where local
attraction was suspected. [10j
Lines AB BC CD DE EA

FB 22°15° 390307 | 191°45° | 330°15° | 242°45°
BE 2007307 | 222°307 | 13°G0° | 147°45° | 62°45

Find the corrsct bearings and nciuded angles.

L
[3)

3
-t

Explain feciprocal and precise feveling. - 16j

During fly leveling the following note is made: (1o

o
oo’

8S:  0.62,2.05,1.42,2.63 and 242 m

FS: 2.44,1.35,0.53and241l m
The first BS was taken on a BM of RL 1000.00m. From the last BS it is required to
set 4 pegs each at a distance of 30 m on a rising gradient of 1 in 200. Enter these notes
in the form of a level book and caiculate the R.L.of the top of each peg by the rise and
£2ll method. Also calculate the staff readings on each peg.

r— p—
< ON
M R

Explain Radiation and Intersection methods of plane table survey.

4
]
‘-

b) Compute the mean horizontal angles and adjust them 1 necessary: [

Horizontal circle Readings }
F.L F.R

A 00°00°20°> | 180°00°40”

. B S0°45°207> | 230°45°30”

© c 475055 | 3

[nst.Station | Target Station

{40°3
D 250710

ns» SIA0E ATV
v 7021000

5. Write short notes on: (any twe) 2x8]
i} Trapezoidai and Simpon’s 1/3 rule
i) Principle of clectronic distance measurement
i) Principles of rianguiation and rilatciation

ok X &
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v Candidates are required to give their answers in their own words as far as practicable,
v Attempt All questions. ;
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1. What is continnum comncept in {luid? Explain the cavitation phenomena. . [3+3]
2. Compute the pressure of water flowing through a pipe shown in the figure below. 6]
‘ @ N | »
Air
3
e i
A
2w F
Sy o Water . ;il"
P e P

Fluid of Sp. gr. = 2.4

3. Gate AB in figure below is a homogeneous mass of 180 kg, 1.2 m wide into the paper,
resting on smooth bottom B. For what depth h will the forcee at point B be zero? [8]

g
e

Glyprin
2m (1 12160 Han'y

Wates

B

4. A very tall 10 cm diameter vase conteins 1178 cm’ of water. When spun steadily to
achieve rigid body rotation, a 4 cm diameter dry spot appears at the botiom of the vase.
What is the rotation rate, in rev/min, for this condition? 7

5. Thex- and y- components of fluid velocity in a two-dimensional flow field are u = x and

Vv = -y respectively. Determine the stream function and plot the stream lines for o =1, 2, 3 [6]



(&)Y

=~

From Euler's equation, derive the Bemnoullis equation. 4}
Derive ac eXpression which calculates time required {0 compiztely emprying the hemi
spherical tank which was full at the beginning. {6
A turbine is set 43 m below water level of reservoir and is fed by a 60 cm Hameter pipe
as showp in figure below. A short pipe of 45 cm diameter discharges the Waiet at a rate of
0.9 mfs from the turbine 10 thé aumosphere. If the tot! loss of head iz 3m of oil of
sp.gr0.9 and the rurbine efficiency is 85%, find the power output of the turbine. 16}

— -
t
g

e

i ;
| |
- |
T S M

Turbin: aScm adia.

o. A flat plate is siruck normally by = jet of water 50 mm in diamuter with & velocity of 18
m/s. Calcuiate {a) the farce on whe plate whes it is stationary (b) the force on the plate
When it moves in the same direction as the jet with'a velocity of 6 m/s. 1242]
10. When a jet uf i3iC sinkes sencs of fal vanes, Shew (at (he maxdnn 8
sysizm i 12 . (4
1. The laminar boundary layer profile in a case 1S appmximated by a cubic parabola as,
5% 3:" '\1'\\2 i {‘-.'\n} N . L. .. - . . .
et =) = = | o WG, w1 the veiocly ata ddstance y irom W sustace snd 75,
U 2\, \3) ,
u—U. Calculate the disptacement {hickness arid momentum thickness in ienms of & and
workout the shear stress at the surface. 7
. e - . 2 . .
12. A kite has 3n effective arca of 0.6 m* and mass 0.4 kg. It experiences a drag of15N1na

wind speca of a0km/hr. Determine (a3 the iension in the chord it it makes an snple 45°
. k}

with ihe horizontal (b) (it coefficient for the ke, consider the deusity of alf jokpfr.  [1F2+45]

_ TheforceForna circular cyli_ndcr degends on the free stream velocity V, the diameter of

the cylinder I, density of the fluid p, viscosity of the fluid p and time t. By using
- c o - - U R

Buckingham's - theorem, show that F = pV‘ng}, (———,-—- | Take p, V and D as
uckingTan R Pelevod)

repeating vanables. . : : (8]

X ]




TRIBHUVAN UNIVERSITY Exam. S - Regular
INSTITUTE OF ENGINEERING Level | BE ' anli Marks {80 ;
Examination Control Division | Programme ! All (Except BAR)! Pass Marks | 32 i
2079 Bhadra YearjPart [11/1 Time ;3}.,3 |

' Subject; - Engineering Mathematics T (5H 501

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. - ' E
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN NN

a> 3’ 3 1
1. Prove that a’ a’+2a 2a+1 1 =(a~l)6 by using properties of determinate.
a 2a+l a+2 1
1 3 3 1
2. Define transpose of a matrix. Prove that the transpose of the product of two matrices is
the product of their transpose taken in reverse order.
0 -5 6
-2 1 2
-2 -9 14
-2 -4 8

3. Find the rank of the matrix by reducing it into normal form.

HOWw W

4. State Cayley-Hamilton Theorem. Use it to find the inverse of the matrix:
1 1 3

1 3 -3

2 -4 -4

- - -
Prove that the line integral I F.d r of acontinuous vector nmcuon F defined in a region

Sl

R is independent of the path C joining any two points in R if and only if there exists a

single valued scalar function ¢, having first ordcr partial denvauves such that F Vé.

->

6. Evaluate HSF,n ds where F =yzz2 i +2°x° ] +)c2yZ k and S is the surface of the
sphere x> + y? +2” = 1 above the xy-plane. V

- >
7. Apply  Green’s theorem in plane  to  evaluate, jF.d r where
: . Cc

- 5 - - )
Fe(x2-xy®) i +(y*-2xy) j  and C is a square with vertices (0, 0), (2, 0), (2, 2),
(0, 2). ‘

- 2 22 -
8. Verify the stroke’s theorem for F=(x"+y ) i -2xy j taken round the rectangle
bounded by the linesx=*2,y=0,y=b.

51

[1+4]
t5]

[1+4]

(5]

Bl

(5]

5]




B

9. Define Laplace transform of function f{t). Find the Laplace transform of - | -
1-¢' \
t

10. Find the inverse Laplace transform of:

a) te¥sin3t b)

§ —Sr b2

(s+ 2)3 S
11. Solve the following initial value problem by using Laplace transform

y" + 2y’ -3y =sint, y(0) =y’ (0)=0.

12. Find the Fourier series of the function f(x)= in the interval 0 < x < 2=

(r—x)?
4

13. Obtain the half-range Fourier cosine series of sinx in the interval 0 < x <m.
14. Solve the linear programming problem maximize by simplex method
Maximize: Z = 10x; + X + 2x;3
Subject to: x; +X2-2x3< 10
4x; +xp+x3 <20
and X3, X2, X3 2 0.

15. Solve the linear programming probiem by simplex method using two phase method:

Maximize Z=3x; — X2
Subject to 2x; + X2 22
X;+ 3% L2
<4 xq,x220.

%k

[1+2+2]

[2+3]

Bl

51

3]
[7]

(8]
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abaa
L Applvi . . abbb|_ 4
- Applying properties of determinant, prove that bbbal = (b-a)’. : [5]
aaba

1 Prove that every square matrix can be uniquely expressed as the sum of symmetric and

skew-symmetric matrices. 51

Find the rank of the augmented matrix and test the consistency of the system of linear
equations x+9y-z = 27, x-8y+16z = 10, 2x+y+152 = 37. Also find the solution if the

(o)

system is consistent. o 5]
4. State Cayley-Hamilton theorem and use it to find the inverse of the matrix: 51
-2 2 -3
21 -6
-1-2 0

5. IfF=3x%yz%1 +x°7%] j+2x>yzk, show that_[ Fdris independent of the path of integration.

Hence evaluate the integral on any path C from P: (0,0,0) to Q: (1,2,3). B2

6. Evaluatethe flux of F= (x +y? ); -2x] + 2yzk over thesurface of the plane 2x + y + 2z =61lying

in the first octant. [5]
7. State and prove the Green's theorem in plane. [5]
8. State stoke's theorem. Apply it to evauate IL (\7 X 1-5); ds where F = (2x — yi-yz2j-y?zk,
S is the upper half sux»'facel of the sphere x* +y* +z* = a” and C is its boundary. [1+4] -
' o-at _gbt
" 9. Find the Laplace transform of: (i) Sinhat Cosbt (ii) “[5]
10. What do you mean by convolution of two functions f () and g(t)? Hence or otherwise -
2 p
-_— 1+4
find the inverse Laplace transform of EITEI) [1+4]
11. Using laplace transform, solve the initial value problem:
y"+ 2y + 2y = Ssinx, y(0) =y'(0)=0. [5]
12. Find the Fourier series to represent f(x) = x-x* from - to = and deduce that: 5]

1 1+1 1+
12 12 22732 42




13. Find half range sine as well as cosine series for f(x) = €* in (0,2).

14. Solve the following LPP by the simplex method:
Maximize, P = - x1+2x2
Subject to:
-Xp+ X252
-x1+3x%, <12
x;—4x, <4
x120,%220
15. Solve the following LPP by Big-M, method:
Maximize, P = 2x1+5%2
Subject to:
X1 +2x, <18
2x; +% £21
X] +X2 210
x120,%920

FTT

[2+3]
7

(8]
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¥ Attempt All questions. = - o :
v The figures in the margin mdxcate F ull Marks '
v Assume suxlabIe data zf necessary..
- L Use the Propertxes of determmant to show that
(a+b)* . bo ' ‘
" ca (b+c) _ab -2‘abc(a+b+'c')3_ ) o ,
bc - ab (c+a)2 SR e e .
. . : : ‘ : - Bl
2. Define Herrmtxan and Skew- Hermman of a square complex matrix. If A is any square- o
~ malrix, prove that A + A” is Hermitian and A — A* is Skew — Hermman matrix. . S -1
3. Test the consxstency of the system by matmc rank method and solve it completely if
consistent: R C B
.x+2y z= 02x+3y+z—10 3x y—7z 1 ' ' I
: . 0 -1 -
4. F'md the elgen»aluesof the matnxA 11 2.1 andusethemto compute
2 2 3 '
8] exgenvalues of A-1
(ii) determinant of A
(m)exgenvalues of adj A o A [2+1+1+1]
S, AEva]uate j' Fdl‘ where F=Smy1+x(l+cosy); and C is the cncular path gwen by Z+
'y“"azok _. . '. .-‘.{5]..
6. Evaluate HF nds where F yz 1+zx _] xyk where S is the smface of the -sph_ere
' 'x2+y2+.z ;lmtheﬁ}:stoetang ' " L T [5] o
1. ApplyGreens'Iheoremmplanetocomputethe areaofthe curve N g =1 - B
8 State = Gauss dlvefgence theorem in “vector calculus Apply it to evaluate“
ﬂ {(x —}’Z)l 2x yJ+ 2k] nds where S denote the surface of the cube bmmded by the
planes x=0,x= ay 0,y=22% -0,z=a., 2 ' [i+4]
9. State the condmon for existence property of Laplace transform Fmd the Laplace ) _
transform of: (2 m = °°32t T C[#2+2]
i o S
" 10. State the convolunon theorem for inverse Laplace ﬁansform and use it to find the inverse
' ,Japlacetransform of——-———————-—‘ N . e - - BBl

(s +1)(s +4)




a L Solve the lmtlal value pmblem by gpplying Laplace transformi o

- 10y’+9y St,y(0)=-l y@=2
12 Obtamthc Fonnetsenesoff(x) x+x2 in-m<x<T
" 13. Express f(x) x*as ahalf—range sine series in 0 <X <3
; . ~ 14. Solve followmg LPP by the Snnplex method

Maximize, P=x; + X2 -
Subjecno X +x S
x1<6 A
X, <10
%20, X2>0

'15 Solve following LPP by the Dual Mcthod
memxze, C=2lxy + 50)(2

Subject to: 2x|+5xz>12
A 3x T2 17
%20, X220

k¥

NEN
®
|

’ jls']'

S
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Candidates are required to give their answers in their own words as far as practicable.
_Attempt All questions. R - ©

The figures in the margin indicate Full Marks. -
Assume suitable data if necessary.

a a? a3-1
b b2 b3-1
c ¢z -1
Define an orthogonal matrix. Prove that the product of two orthogonal matnces of the same order

If = 0; where a # b # ¢, apply the properties of determinants to show abc = 1. | [5]

-is also orthogonal _ . [5]
-For the matrix = [i ;] , find the modal matrix and the corresponding diagonal matrix. ts]

- State Cayley-Hamilton theorem and verify the theorem for the square matrix

[1 3_7] ,
A=|4 2 3|
ool 201 ' : &)

Prove that “for any simple closed curve C, the line mtegral f Ja | F. dr is independent of the path

. joining the pomts A and B in the region if and only if f Fdr=0. [5]

State Green’s theorem in the plane. Using Green’s theorem find the area of the hypocycloid

2 2
B g .

10.

15.

> > -
Evaluate LF nds by Gauss’ divergence theorem, where F =x i~y J+(Z —l)k and S is

the cylinder formed by the surfaces X%+ y =4,z=0,z=1. » (5]
- Verify Stoke’s theorem for F= (x —-y)i+ 2xy1 taken over the rectangular bounded by the lines
x=0,x=a,y=0,y=b. (5]
Define Laplace transform of f(t). Find the Laplace transform of:
a) t e cosht b) _____Sintfin 3t [1+! 542.5]
Find the inverse Laplace transform of:
s 1
) loggy B goem [2.5+2.5)
_ Solve the initial value problem y” + 4y’ + 3y =0, y(0) = 3, y'(0) = 1 by using Laplace transform. {51
. Find the Fourier series of f(x) = 2x - x> in (0, 2). (5]
_ Obtain the half range sine series for f(x) =¢*in 0 <x <1. [5]
. Use Simplex method to solve following LPP: _ (7]
Maximize, P =50x; + 80x, -
Subject to : x; +2x, <32
3x;+ 4x,< 84
Xi, X2 2 0
Solve the following LPP by using big M method: (8]

Maximize, P=2x+y
Subjectto: x+y <10
X+y2>2

x.y20
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+a?-b?  2ab ~2b ‘
Prove that 2ab 1-aZ + b2 22 |=(1 +a? + b2)3 by using the properties
, 2b -2a 1-a2 -—b2l
of determinants. . {51
Prove that every square complex matrix can uniquely be expressed as a sum of a '
Hermitian and a skew-Hermitian matrix. {51
I 0 -5 6
13 -2 01 . .
Reduce the matrix s -2 -9 14 into normal form and hence find its rank. [5]
- 4 -2 -4 8
2 0 1
Find the eigen values and eigen vectors of the matrix {0 2 -1/ and also fud its modal
00 2
matrix. [5]
If F 3x2 yz i +x z2 J+2)\ yzk show that IF d r is independent of the path of
integration. Hence evaluate the integral on any path C from 0,0,0)to (1, 2, 3). [5]
Verify Green’s Theorem in plane for I [(x-y)dx+ (x +y)dy] where ¢ is the boundary of
the region enclosed by y =x and x* = ¥y. 5]
27, 27 |
Evaluate ”;F nds where F =4x i -2y” j+z"~ k taken over the region bounded by
the cylinder X%+ y2 =4 and the planesz=0,z=13. [5]
= > .
Evaluate j F.d r, where ¢ is the rectangle bounded by the lines x=*a,y=0,y=nand -
C
- - -
F=0l+y))i-2xy . | §
State the condition for existence of Laplace transform. Obtain the Lapiace transform of:
2) Cos'2t (p) Sosat-cosht | | [+15425)

t




10. Find the inverse Laplace transform of:

s+3 b e

—_— )
(s2 +6s+13)° (s+1)(s% +25+2)

11. Solve the differential equation y"+2y-3y = sintunder the conditions ¥(0)=y'(0)=0 by
using Laplace transform.
12. Obtain the Fourier series to represent the function x)=¢€" for-n<x<m
13. Obtain the half range cosine series for the function f(x) = xsinx in the interval (0, 7).
14. Use Simplex method to solve following LPP:
Maximize, P = 30x; + X2
Subject to : 2x; +x2 <10
Xy +3x2 < 10
X1, X220
15. Use Big M method to solve following LPP:
16. Minimize, Z = 4x; + 2X2

Subjectto : 3x) +x2227
-Xp-%<-121
X; + 2%, 230

X1, %220

kxk

[2+3]

(51
{3l
3

gl
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

+ c)2 ¢ b2 |
Provethat: | ¢z (c+ 3)2 a? |=2(ab+bc+ ca)2 o 51
b_2 a? (a+b)2 .

Prove that the necessary and sufficient condition for a square matrix A to possess an

inverse is that |A]#0. {31
. 2 -2 0 6 :
" Find the rank of the matrix ‘; __21 8 % by reducing it to normal form. 5]
1 -21 2 :

State any two properties of eigen values of a matrix. Obtain eigen values and eigen
-2 2 -3 : :

vectorsof thematrix|{ 2 1 = [1+4]
-1 -2 0

. B
Prove that the line integral jf“.d'f is independent of path joining any two points A and B
A ,

in the region if and only if j?.d? =0 for any simple closed curve C in the region. 51
e

, - , 213 2/3
State Green's Theorem and use it to find the area of the curve (3) + (—%) =1. [1+4]

Use Gauss' divergence theorem to  evaluate j?.ﬁds where
S

F= (2xy + z)f + y2§ —(x+ 3y)§ and S is the surface bounded by the plane 2x+3y+z=6,

x=0, y=0, z=0. 7 5
Verify Stoke's Theorem for the vector field F= (2x - y).i. —y22§ - yzz}-E over the uppér

half of the sphere x2+y2+22=1 bounded by its pl"ojection on xy-plane. [5]
Find the Laplace transform of: | [2+3]
1) t’cosat

i) 1— cosh(at)

1




" 10. Find the inverse Laplace transform of : [2+3]

. e ®(s+1)
s2 42542
if) @2
s
11.Solve the differential equation y”+3y'+2y=e", y(O)=y'(0)=0 by applying Laplace -
transform. {51
12. Find the Fourier Series of the function f=fsinx] for-n<x <7 ' [5]
13.1F fx) = b in (O1), show that the half range sine series for f(x) is
o 1
® Sen+)y

sin(2n +1)?. | 5]

" 14. Find the maximum and minimum values of the function z=20x+10y subject to: x+2y<40,

3x+y>30, 4x+3y 2 60, x,y>0 by graphical method. 5]
15. Solve the following linear programming problem using big M method:
Maximize P=2x1+5%2
subject to : X +2x7 <18
2x;+%x2 221
xpXp20. | - [0

Fkk
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.

RIS

a a’ a’-1

Ifb b> b’-1/=0, where azbsc show that abc=1. 8]
c ¢ ¢’-1 :

L
.

2. If A is a square matrix of order n, prove that A(adj. A) = (adj. A)A = |AlL,, where I, is a

unit matrix having same order as A. [5]
3. Test the consistency of the system by matrix rank method and solve completely if found
consistent: x+2y-z=3, 2x+3y+z=10, 3x-y-72z=1 [5]
1 o - '
4. State Cayley-Hemilton Thorem and verify it for the matrix A=|1 2 | ' [1+4]
2 2 3 .

3. A vector field is given by F =sinyi + X(1+cosy)j. Evaluate the line integral f Fdf over

c

the circular path ¢ given by x*+y*=a?, z=0. - . [5]
6. State and prove Green's Theorem in plane. , [1+4]
7. Evaluate j LFﬁ ds for F=yzi+ 7Xj + xyk where S is the surface of the sphere
x*+y*+2=1 in the first octant, [5]
8. State Stoke's theorem. Evaluate f(xydx + Xyzdy) by Stoke's theorem taking ¢ to be a
, d A
~ square in the xy-plane with vertices (1,0),(-1,0),(0,1) and (0,-1). ' [1+4]
9. Find the Laplace transform of : } ' - [243]
i) te'sint - : A
v COS2t—cos3t
i) — =
t
10. Find the inverse Laplace transform of : » ‘ [2+3]
. s+2
1) - :
(s+1)
i) cot’(s+1)
11. Solve the differential equation y"+y=sin3t, y(0)=y'(0)=0 by using Laplace transform. [5]
12. Define Fourier Series for a function f(x). Obtain Fourier series for fx)y=x* -m<x<m [5]
13. Express f(x)=¢" as the half range Fourier Sine series in 0<x<]. - [5]
14. Find the maximum and minimum values of the function z = 50x; + 80x, subject to: x; +
2x; <32, 3x) + 4x, < 84, x1x2 2 0; by graphical method. [5]
15. Solve the following Linear Programming probiem using big M method: [10]

Maximize P= 2x,+x,

Subject to : x;+x,< 10
“Xytx;22
X1,X2 2> 0
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1. Define the determinant as a function and using its propexties. Show that

b+c c+a a+b P
g+r r+p Pp+q=20 q 5]
y+z zZ+X X+ c T
2 If A and B are orthogonal matrices of same order; prove:that the product AB is also
orthogonal. : 5]
3. Test the consistency of the system x~2y+21=4,’3x+y+4z_=6 and x+y+z=1 and
solve completely if found consistent. [5]

5 4 : .
4. For amatrix A =(1 2], find the modal matrix and the corresponding diagonal matrix. (5}

5. Prove that line integral [, T d3 isindependent of path joining any two points A and B in

the region if and only if i;d—; =0 for any simple closed curve C in the region. (51
6. Verify Green’s theorem in the plane for LKZ}XZ —8y2)ix+ (ay —6xy)d):J where C is

region bounded by y= x? and x=y%. (5

- - - - - o> o .
7. Evaluate jLF.n ds where F=6zi-4j+yk and S is the region of the plane

2x +3y+6z=12 bounded in the first octant. [}
8. Evaluate using Gauss divergence theorem, IL;;ds where i; = izy-i)+ xy’ 3+ 2xyzi<’

and Sis thcsurfaceboundedbytheplan&cxﬁo,y=0,z=0,x+2y+z= 2. {5]
9. Obtain the Fourier Serigs to represent f(x)=x— x? from x =—mtox=m and deduce that

2 ,

% =—II;--;—2— ;li-—::?«r ......... ' [5]
10. Obtain the half range Fourier Sine Series for f(x) = - X in the range 0 <X <. {51
11. State the conditions for existence of Laplace transform. Obtain the Laplace transform of:

(i) e cos’2t (i) cos2t—cos3t [142+2]

t




12. Find the inverse Laplace transform of:

. 1 . a
@ ————————-(S_ 2D (ii) cot™ (S+1)

13. Solve the following intial value problem by using Laplace transform:

y +4y +3y=¢ , y(0)=0;y'(0)=2
14. GraphicallymaxinﬁzeZ=7x.+lez

Subject to constraints:
3x, + %, <9
X, +2x, <8
X;,X, 20.

15. Solve the following linear Programming Problem by simple method:

Maximize: Z=3xX,+5X,
Subject to:
3x; +2x, <18

x, <4, x, <6
X;,X2 20.

*E¥

[2.5+25)

i3]

5]

{103




o -'_.~j'5.---StateandproveGreenstheoremﬁz plan,;: DLl s T
'6.1?Fmd rlxe total work done m~ rrovmg thc’ partlcle xn a force ﬁeld gwen by =

o 10 Expressf(x) e asahalfrangeFolmerCosmeSenesm0<x<1
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- Attempt All questions. . . A
The figures in the margin mdxcaie Full Marks
Assume suitable data if necessary.

\\(\

a a’ a’-] _
1. Ifp b2 b3 ~-1=0 wherea#b#c apply properties of determmant to show ab¢ = =1
e e 3 -I. :
2. IfA be'an nx -n_matrix, prove that
-~ Adj(A).A=A.(AdjA)= | AlIwhere1is an n x o unit matrix.
3. Find the rank of the following matrix by reducing it into normal form:
301 4} - -
0 5 8}
‘—3 4' 4
4 Fmd thc modal matnx for the matnx -
(2 o
A=[-21 3|
oz

-U_»j_p Smy;+x(l+cosy)j overthemcnlarpathx +)’ "'3 Z 0

7 Fvaluate HF.ds wbcre _F xx ‘y' j-f-zkand s 1s thc sm*‘ar,e of the cylmder

i:'fx +y —é 0<z<b

2L _f_s.j.Venfysmke s theorem for F- -:'f;y?) i
. thelines x=ta,y= Oy b S

9 :ObtamFounersenes forﬂx) x3mthemterval 1t<x<1t

| 1 1 State cxxstcnce theorem for Laplace Transform Obtam the Laplace uansform of

5

i- ’2'-’”.’: ‘a“?*‘~?°“’?d the rectangle bounded by .+ -
(S )

. ':[5].5{." »

Ol




124 Find the inverse Laplace transform of:
] o o :
s25s+6
-13. By using Laplace transform, solve the initial value problem:- - |

Y +2y=1(),y(0)=y (0)=0
. Wherer()=1,0<t<1
o =0, otherwise

b) tan 2

14. Graphically maximize Z = 5x; + 3x; Subject to constraints
X, +2X, <50 .
2%, +x,<40.
X),Xy 20

15. Solve the following Linear Programming Problem by sir_nple method:
Maximize : Z = 4x +3y ‘ |
Subject to : 2x +3y < 6 "'_

o T -X+2Y-<-3A.'
Lo yss
L2 tys< 4
- %y20.

k'

[2+542.5)

O

5

o po

e moa o< e
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fouy

Use properties of determinant to show

? x-(y-2) .

V' yl—(z—x) m=-yYy-DE-REx+y K +y 42

Z’2 ZZ _(x _ y)z

2. Prove that every square matrix can be uniquely expressed as the sum of symmetric and a
skew symmetric matrix. ‘

3. Define eigen values and eigen vectors in terms of linear transformation with matrices as
operator. Find eigen values of the matrix. ‘

-2 2 -3
2 1 -
-1 -2 0
4. Test the consistency of the system X+y+z=3, X+2y+3z=4, 2x+3y+42=Tby using

rank of matrix method and solve if consistent.

5. If i: is the gradient of some scalar point functions ¢ i.e F= V¢, prove that the line
integral is independent of the péth joining any two points in the region and conversely.

6. Evaluatcj‘[i;.;ds, where Eﬁxy?—xz _i+(x+z)12 and S is the region of the plane
2x+2y+2=6 bounded in the first quadrant.

7. State and prove Green's theorem in plane. .

8. Apply Gauss' divergence theorem to evaluate ﬁ;[(x’ —yz)i -2x%y j+ 2K} n ds, where S

is the surface of the cube bounded by the planes x = 0,x=a,y=0,y=a,z=0,z=a
9. Expand f(x) = x sinx as a Fourier series in-t<x<m.
10. Obtain half range cosine series for f{x) =X in theinterval 0 < x < 7.
11. Find the Laplace transform of: B -

i) t’cosat
... sint
i) —

1

[51

R

[2+3]

(5]

B3]

(5
[5]

(51
(5
5]
[3+2)




.12. State convolution theorem for inverse Laplace transform and use it to find the inverse

Laplace transform of -(s—,-_:{?(m f1+4]
13. Solve the following initial value problem by using Laplace transform: [51
y'+2y-3y=sint, y(0)=y'(0)=0 _ |
~ 14. Graphically maximize | {5]
Z=T7x,+10x,
Subject to constraints,
3x,+x,<9
X,+2x%,<8
X;,%X, 20
15. Solve the fo]loﬁng LPP by simplex method using duality of: | [10]
Minimize Z = 20x+50y ‘
Subject to:
2x+5y 212
3x+7y=217

X,y20

*%k
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Distinguish a matrix and a determinant. Use property of determinant to prove: 5}

b

a+b+2¢c a b
c b+c+2a b |=2@+b+c)
c a  c+a+2b

5 Prove that the necessary and sufficient condition for a square matrix to posses an inverse

is that it is non singular. 51
3. Find the rank of the matrix: : 51
1 0 -5 6
3 -2 1 2 .
3 -2 -9 14 by reducing it to normal form.
4 -2 -4 8
‘ : 4 3 1
4. State Cayley-Hamilton theorem and use it to find inverse of the matrix |2 1 - (5]
1 2 1

5 Find the work done by the force E = yz—i.+ zx}+ xy_lz in displacement of a particle along
the straight segment C from point (1,1,1) to the point (3,3,2)- [5]

6. State Gauss divergence theorem and apply it to evaluate ﬂF.n ds, where

i;= x—i)+ y}+ zf(' and S is the surface of the cube bounded by the planes x =0, x =3,
y=0,y=a,z=0,z=a. 51

7. State and prove Green's theorem in plane. (5]

8. Verify stokes theorem for the vector field F=(2x-y)i-yz’ j-y’zk over the upper

half of the surface of x>+’ + ,* =1bounded by its projection the xy-plane. (5
9. Find the Fourier series to represent f(x)=x%x-— x? from -7 to 7. 5]
10. Find the half range Fourier sine series for f(x)=e™ in0 <X <m. [5)

11. Define Laplace transform of a function and state criteria of existence of a Laplace

1—.c:)52t [1+1+3]

wransform of a function. Find the Laplace transform of f(t)=




12. Find inverse Laplace transform of

. 1 .. A1 .
0] 1D (1) tan (s)

13. Solve the following initial value problem using Laplace transform:

y'+Hy+3y=0, y(0)=3, y'(0)=1
14. Use simplex method to solve the following LPP:
Maximum z = 50x, +80x,
Subject to,
X, +2x,<32
3x, +4%, <84
15. Graphically maximize

z=Tx, +10x,
Subject to,
3x,+x%x,<9
X, +2x, <8

XX, 20
*¥ ¥

[2+3]

1]

[10]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
a2 bc ac+c’
Use properties of determinants to prove: [a” +ab b’ ac |=4a’®’c’ 51

ab b% +bc c?

Prove that the necessary and sufficient condition for a square matrix A to posses an

inverse is that the matrix A should be non singular. (5]
13 -21
. e 1 1
Find the rank of the matrix (5]
20 -3 12
33 -33
by reducing it into normal form.
2 11
Find the eigenvalues and eigenvectors of the matrix | 1 2 1 f4+1]
0 01
Give an example showing importance of eigenvectors.
Show that F = (2x+ zz)—i'+ Z}+ (y+ 2xz)IZ is irrotational and find its scalar potential. [5]
State and prove Green's Theorem in pianc. [5]
Evaluate EK ds, where f:’ = yz_i>+ zx—;+ xyk and S is the surface of the sphere
x? +y? +2? =1 in the first octant. 5]
Evaluate j xydx+xy’dy by applying stokes theorem where C is the square in xy-plane
with vertices (1,0), (-1,0), (0,1), (0,-1) : 5]
Find the Laplace transform of : [2+3]

i) te*sin3t
_' - .
... € sint
11)
t




10. Find the inverse Laplace transform of :

s+2
s?—4s+13

if) log(fii)
s—a

11. Solve the following initial value problem using Laplace transform:
X"Hx'Hx=6e", x(0)=-2, x'(0)=-8

12. Find the Fourier series representation of f(x)= M in [-w, ]

13. Obtain the half range Fourier Sine Series for the function f(x) = x? in the interval (0, 3).

14. Apply Graphical method to maximize,
Z=5x,43x,
Subject to the constraints:
X, +2x, <50
2x, +x, <40
x,20, x, 20
15. Solve the following Linear Programming Problem by Simplex method:
Maximize: Z=15x; +10x, '
Subject to: x, +3x, <10
2x,+%, <10
x,20, x, 20

*k¥

[2+3]

(5]
(5]

(5]
(5]

(10]
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1.2,

' Skew-Symmetric matrices. ' A v ‘ R &1
Test the consistency of the svstem x+y+z =3, x+2y+3z 4and 2x +ay+4z 7and
~ solve completely if found consxstem o o : S 5]
o - | o (~2 2 -3 |
State Caernyanlilton theorem and verify it for the matrix; A={2 1 -6 {1+4]
o : il -2 00

Candxdates are requued to give thcn' answers m then' own words as far as practxcable

.AttemplAIl questions. e
- The figures in the margin znd:caie Fall Marlrs _' : . .

Assume suitable data if necessary.

'Use'prbpertiesofdeterminamsto;rré{ze:. o  1 o '_.' S [51

+1":l$;a"' ca,' da
‘ab ‘bP+l b db_".

=l;az+bz'+c2_-|.:.d’-"-
ac-. be cr+l- dc. : AR

"_'ad bd. e d?+1

. Show that evcry square matnx can be umqucly expressed as the sum of symmemc and

Prove that " The line integral }:F.d v of a continuous function F defined in a region R is
independent of path C joining any two points n R if and only if there exists a single

valued scalar function ¢ having first order partial derivatives such that i'j =V 51

State Green's theorem and use it to f nd the area of astroid x*° + y*3 = _a?? {51

Evaluate I iF.n ds, where F=x? i+y2 ,j+zzk and 's' is the surface of the plane

x+y+z=1 between the co-ordinate planes. ‘ - : 18]

Appky Gauss drvergencc theorem to evaluate ﬂF nds where

: F-—-(x - yz)i—2x y j+2k and 's' is the surface the cube bounded by the planes '

x=9,x=a,y=0,y=a,z=0,z=a . . {5




9. Find the Laplace transform of:
i) Sin?3t -

10. Find fRe inverse Laplace,ﬁ‘éﬂsférm»ef;' .
') s"=3s+2 . - S RO o .

) ——
sls ss+1)

'11 Apply Laplace translmm to'solve the dlffercnt'al equat:on :
y“ 2v +5y e smt x(O) 0,x'(0)=1 .

'12 Find aFouner series to’ represent f (x) X- x fromx ——n to x=m. Hence show that' n

1,11, w
o223 4T 12

13. Develop f(x) = sm(f’;—) in half range Cosine Series in the range 0 < X <1.
14. Graphically maximize;
Z=Tx, +10x,
Subjéct to constraints,
3x,+%, <9
X, +2x, <8
X, 20,x,20
15. Sclve the following LPP using simplex method.
Maximize: P = 50x, +80x,
Subject to: X, +2x, <32
3x, +4x, <84
X, 20,x,20

*%%

[2+3]

- {'2+3], ,-

Lo
(O

‘18

51

[0} .

S
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The figures in the margin indicate Full Marks Marks

Assume suitable data 1f necessary.

AN NS

(a+b)> ca be | .
1. Provethat| ca (b+c)® ab |=2abc(a+b+c)’ _ 5]
be ab  (c+a)’ '
2. If A and B are two nori singular matrices, then prove that (AB)” =B~'A™"’ 5]
3. Find the rank-of the matrix: ' S )
1 -1 -2 -4 o
2 3 -1 -1
3 1 3 -2
6 3 0 -7
4. Find the eigén values and eigen vectors of the matrix. [51
2 2 -3 | |
2 1 -6
-1 -2 0

5. Prove that the line integral I:F.d r is independent of path joining any two points A and B

'~ in the region R, if and only if, ﬁ;d—; =0 for any simple closed path CinR. - [51
. C

6. Evaluate “'E?'r-;ds where i”:yz‘i)+zx—j)+ xyi; where S is the surface of the sphere

x*+y? +2* =1 in the first octant. {5}
OR

Apply Stoke's theorem to evaluate | (\:+v}dx+(4\ 2)dy+{(y+2z) dz where C is the
boundary of the triangle with vertices (2 0,0), (0,3,0) and (0,0,6). R 151

7. State Green's 2theorem in plane and hence apply it to compute thé area of the curve
Py =a S I &

X +y




- —> ' - - - -
. Apply Gauss divergence theorem to evaluate jLF.nds where F=x?i+zj+yzk taken

overthccubeboundedbyx=0,x=I,y=0,y=l,z=0,z=l. 5]
. Find the Laplace transform of the following: : . [2.5%2]
2) cos2t—cos3t o
) t _ -
b) sin’2t .
'10. Find the inverse Laplace transform of the following: T [243]
1
) Fsers
Y
" 11. Solve the initial value problem by using Laplace transform: {5}
X"+2x+5x =¢ ' sint; x(0)=0, x'(0)=1 )
12. Obtain Fourier Series for the function f(x)=x —x? from - to 7 and hence show that: 5]
® 1 1,1 1, |
12 1 22 3% &
13. Obtain the half range sine series for the function f(x)=x" in the interval (0,3). {51
14. Graphically maximize and minimize ' [5}
7.=5x, +3x, Subjected to constraints
3x,+5x%, <15
5%, +2x, £10,%,,%, 20 v
[10]

~ 15. Use simplex method to solve the Linear Programming problem:

Maximize Z=15x, +10x,
. Supjcct o 2x,+2x,<10
x, +3x, <10
and Xl>x2 20

L L2

e R
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Candidates zre required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if recessary.

f——
wn
el

Using the properttics, evaluate the determinant:
2 3 _af

a® a’+bcd

b’ b’ +cda

¢ & +abd

da & +abcl

re

[= S ¢ T . ]

—

Prove that every square matrix can uniquely be expressed as the sum of a symmetric and a

skew symnmetric manx.

o pem—y
1) wy
[

Test the consistency of the system:

x—6y-z=10, 2x-2y+3z=10, Ix-8y+2z=20

And solve completely, it found consistent.
2

~

Find the eigen values and eigenvecters of the matrix{l
]

[ XS BN O
N -
P
w
—

Using the line integral, compute the workdone by the torce 51

F=(2x-y+22)i+(x+y—2) j+(3x-2y-32)k
when it moves oace around a circle x* +y’ =4;2=0
State and prove Greea's Theorem in plane.

Verify Stoke's theorem for F = (x? +y)i-2xy | taken around the rectangle bounded by the

linesx=%*ay=0,¥y=b.

Evaluate U_F.n ds where F=(2xy+2)i+ y' j—(x+3y)K by Gauss divergence thcorear;

where S is sucface of the plane 2Xx+2y+2z= 6 in the first octant bounding the volume V. (5] -

Find the Laplace transform of the following:

N
b

a) tecost



10. Find the inverse Laplace transicrm of ¢

i

3} =
SiS+1)

SZ

by

8T +b’y

R
s

i Solve the differential equation yUe2yedy =e Ssing,viBy =0,V =1, by using Laplace

—
-~
r

-
i)
—

transtorm.

——
L
—

12. Expand the function fix)=x sir x as a Fourter series in the ingerval -m SX ST

v

\
\
—
A
—

for i -7 x

13, Obtain haif range sine sexies for the function fiN)=x-%X
o

e
Aoy
[

14. Graphically maximize and minimizc
z = Ox + 40y subjected 1o the constraints
y—x2 l,y—~x:<3,2$x£5

[5. Sotve the following Linear Programming Probizm by Simplex micthod: [10}
Maximize, P =20x, —3x,

Subjected to, 10x, —2x, €3

2x, FIx, <10and x,.xX, z0

i)
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

{b+c)? b’ c?
Show that: | a?  (c+a)® ¢? |=2abc(a+b+c)
a’ b’ (a+ b)’

Prove that every square matrix can be uniquely written as a sum of Hermitian and Skew-
Hermitian matrices.

3
0

3
1

N
NS

Find the rank of the ma}trix by changing it into normal form: t

2 1 1

Find the eigen value and eigen vector of the matrix:{ -2 1 3
L2 1 -1

Using Green’s theorem, evaluate f(y3dx—x3dy) where C is the boundary of the
b4 .

circlex? +y? =4.

- - - - .
Show that F(x,y,2)=y’ i+ Gxv? +e) I+ 2ye?* k is conservative vector field and find

its scalar potential function.

Find the surface integral {[F.ndswhere F=xi+y j+zk and S is the upper half of the
gra pe

sphere x2+yl+zt =1.

- - - - )
Verify Stoke’s theorem for F(x, y,z)=(2x-y} i—yz? j—y*zk where S is the upper _

half of the sphere x? + y2 +2z? =4 and C is its boundary.
OR

Evaluate using Gauss divergence theorem,
. H;F.r;ds where F(x,v,z)=x2y i+xy’ j+2xyzk and S is the surface bounded by
the planes x = 0, y = 0, z =0 and x+2y+z =2 ‘

Find the Laplace transform of (i) sin 2t cosh 4t (ii) 1e* sin 4t .

£3]
£5]

[3]

£5]

{5]

{5]
(5]

[5)

{5]




3s

10. Using the Convolution theorem, find the inverse Laplace transform of ——-——=——¢ (5]
. : @ +4)s"+D)
11. Solve the following initial value problem using Laplace transform: (51
y'+ay3y=e',y(0) = 00.y'(0)=2 '
12. Obtain the half range Fourier sine series of f(x) =7 -x in the range 0 <x <. . [5]
13. Obtain the Fourier series of f{x)= e*in0<x<2n. ' _ (5]
14. Graphically maximum Z = 5x, +3x, subject to constraints C (51

X, +2%, £50,2%; +X; <40 and x,20,%, 20

15. Solve the following linear programming problem by simplex method constructing the
duality: . :
Minimize: P = 21x+50x2
Subject to 3x+7%x2 2 17
2%, +5% > 12
X,%220

{10}

*kE
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v Candidates are required to give their answers in their own words as far as practicable.
v Artempt All questions. '
v All questions carry equal marks.
v Assume suitable data if necessary.
X a a a
. . . . a x a a )
1. Using the properties of the determinant prove that: =(x+3a)(x-a)".
a a x a
a a a x

2. If A and B are square matrices of same order n, then show that BTAB is symmetric or
skew-symmetric according as A is symmetric or skew-symmetric.

3. Solve the following system of cquation by Gauss elimination method:
DX Ay edz =20
Ixvdy S22 0
Wty oy il
4. State prove Cayley - Elamilton theorem
sin” 2t
5. Find the Laplace transforms of the following functions: (i) ---——- (ii) tsin2tcos3t.
. t
6. Find the inverse Laplace transforms of the following functions:
L ds+15 . :
(1) = (1) = :
s°-25 s*—55+6 s
7. Prove the second shifting theorem. If L{f(t)] = F(s), then L[f{t-a) u(t-a)]= e‘afF(s).

8. Solve the following differential equation using Laplace transform:
2
——?1 Y 4y =sin3tiy(0) =0,y (0) =0.
t

9. Find the velocity and acceleration of a particle which moves along the curve x = 2sin3t, y
= 2cos3t, z = 8t at any time t=n/3. And hence find their magnitudes.

— . . . - -
10. If V= grad (+y’+2’-3xyz), find div V and curl V..

P

11. Evaluate |Fdr if F= x%i +7°] and C is the arc of the parabola y = x” in the xy-plane

from (0,0) to (I,1).



94d

12. Verify Green's theorem in the plane for L(xy + y2 )dx + xzdy where C is the closed curve
of the region bounded by the straight line y = x and paravoia y = <

- —
§

i3. Evaluate Jf _L F.ndswhere [ = yzf + zx} + xyll and S is the surface of the sphere
2

x*+y*+z7=1 in the first octant.
14 Evaiuqt‘za j’ﬂ(v. F)dv where F = Xi— y} +(z? - I)f{ for the square region in the xy plane
\Y

bounded by the linesx =0,y =0,x=aandy =a.
OR

i ~ -~ -~
Verify Stokes theorem for F =(2x-y)i- yz?)-yzk where S is the upper part of the
sphere x'y*+z=a" and C is its boundary.

T—X . .
in the interval 0 < x < 2n.

15. Obtain the Fourier series to represent f(x) =

16. Obtain the half range sine series for the function f{x) = x% in the intervald < x <.

* kK
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v Candidates are required o give their answers ia their own words as far as practicable.
v Attempt All questions.
J The figures inthe margin indicate F wll Marks.
v Assume suitable data if necessary. ‘
1. Using the propcrtiés of determinant prove (51
(b+c)’ a’ a’ !
| pr (c+a) b —2abc(a+b+o)
‘ ¢? ¢ (::H—b)2
2. Prove that (AB) BTAT where A is the matrix of size mxp and B is the matrix of size
pxn _ i3]
ft 3 -2 17 -
' b1 1 \
3. Find the rank of the following matrix by reducing pormai form. 5 o -3 2 i 5}
33 -3 3&
20 1]
4 Tipd the eigen values and eigen vectors of the following matrix. 0 2 -1 {5}
‘ 00 2
5. Prove that the line intergral j ‘7 d ¢ is independent of the path joining any two points A
and B in a region if LF .d ¢ =0 for any simpie closed curve C in the region. (5]
§. Evaluate HFn ds where F =x? -i+y2 j+22 Kk and S is the finite plané x+y+z=1
betweer the coordinate planes. =
OR
Evaluate an ds for F= yz-i + zx—j +xyk where S is the surface of sphere
24yt 4zl =1 inthe first octant. i
7. Lvaluate, h!" nds for l =x e y(j bzt -vl')-l«. where S is the surface hounded by the
(5)

cylinder ayled andd the planes 2z 0 and 7z !



vd

8. Verify the stoke’s theorem for F=(2x-y)i- ﬁz j- y?zk where S is the upper part of

the sphere 2ryt+zl= a2 C is its boundary.

t

9. Find the Laplace transform of (a) t?sinzt and (b) L—;—-

2s+3 53

10. Find the inverse Laplace transform of (a) — ®) -
' s°+55-6 st -a’

11. Solve the following differential equation by using Laplace transform
vy 2y =x%¥y(0)=1,y(0)=0

12. Obtain the Fourior series for f{x) = «2 in the interval - < x < 7 and hence prove that
p

13, Obtain hall tange sine series for l(x) - nx- YO
14, Graphically minmwze 2 Axp 4 W, g
Subject o ny v 2N, bebyy S0
I e 2xp by 28 and xp. X, 00
15, Minimize z =8x%; +9%,
Subject to X, +3x, 24

2x,+%, 25 with x;,x, 20

FF

{5]

(5]

(s
R

{10}
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. a
. Prove that:

Candidates are required to give their answers in their owni words as far as practicable.

Attempt All questiors.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

=-(b-2)*

o P oo

b
a
a
a

[0 e ul - B

Prove that every matrix A can uniquely be cxpressed asasumofa symmetnc and a skew

~ svmmeiric matrix.
‘ Tcst the con51stency of the system x-ry+z 3, x+2y+3z=4 and 2x+3y+4z =7 and solve

0 .4

1 -1.2

. State and prove Green's theorem in the plane.

OR

- : - . - -
Verify Stroke's theorem for F= (x? +y?)i-2xy j taken round the rectangle in the
xy-plane bounded by x = 0,x =2,y =0,y =b -

Find the work done in moving particle once round the circle x*+y” =9, z=0under the
- - - - -
force field F givenby F =(2x-y+z)i+(x +y-2z%) j+(3x -2y +42)k

22 N S . .
Evzluate '{LF.H ds where F=xyi-x’j+(x+2)k, s is the portion of the plane

2x+2y+z=461inc la_*ded in the first octant.

R

B

(5]

5]



L3
10. Find the inverse Laplace transform of (i) (iﬁ- (i) Wl—- . (5]
s s°(s

+a%)
11. Using Laplace Transform to solve: y"Hy =sin t; y(0) = 0 = y'(0) [5]
12. Find a fourier series to represent f ()=x-x"fromx=-TTtox=1II - [5]
13. Find a fourier series to represent f(x)=2x—x? in the range (0,3) {5]
OR

Express f{x) = x as a half range sine series in 0 < x <[]
14. Use simplex method to, Maximize p = 15x;+10x, [7]
' Subjectto 2x; +x, < 10
. X1 +3x, <10, X1, X220
15. Find the dual of following Linear programming problem and solve by simplex method [8]
Minimize C =16x, + 45x%,
Subjectto  2x; + 5x; > 50
X1+ 3% 227, X1,%220
OR :
Use Big M-method to solve the following linear programiming prob]e:h.

. Maximize p = 2x; +x,
Subjectto  x;+x <10
X +X22, X1, X220
%% -

P.98
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Maris.
Assume suitable data if necessary.

) a2 a2 —(b—c)?
Find the value of the determinant [b> b -(c—a)* ca
c? el-fa-b) 2 l

Show that the matrix B® AB is Hermitian or skew-Hermittian according as A is Hermitian

and skéw- Hermitian.
6 1 3 8
. -. N 2 _ .

Find the rank of the matrix 10 3 '9 reducing this into the triangular form.

' |16 4 12 15
, [1 0 2 .
Obtain the characiensiic equation of the matrix A = [0 2 1}and verify that it is

2 6 3 ‘

satisfied by A.

Evaluate” _fc i-:c_{r, where F =(x~y) i+(x+y)-j, along the closed curve C bounded by

’ . - S s s 2 W2
Find the value of the normal surface integral | LF.n ds for F=xi-yj+(@ -Dk,
_where S is the surface bounded by the cylinder x* +y? = 4 between the planes Z =0 and
Z=1.

2 2 2

Using Gresn's theorern, find the area of the astroid x3 + y3=al

- - - 5 - v
Verify sioke's theorem for F =2y i+3x j—2z" k where 3 is the upper half of the sphere
x%+y?+z? =92sd Cisits boundary. '
— e . L e . - . . .,
Fvaiuzte the volume interzral |1iFdv, whers V is the rsgion bounded by the surfacs

el jrdv, g

L3]

[3]

5]

5]

51

[5]
51

r~
W
[



10. State and prove the second shifting theorem of the Laplace transform. {33

11. Solve the following differential equation using Laplace transform, I51
2 .
d—zy+ P given y(0) =1, y/(0) = 0
dx® dx :
12. Obtain the Fourier series for f(x) = x* in the interval -x < X < 7 and hence show that
1 1.1 1 n’ : ' -
SISttt = ]
Zn’ ERPERET 6 Bl
13. Express f(x) = x as a halfrange sine seriesin 0 <x <2 : [5]
14. Maximize Z = 4x,+5x, subject to constraints [5]
2% + 5%, <25
6x; + 5%, <45
x120andx, 20
graphically -
15. Solve the following linear programming problem using the simplex method. = . [10]

Max:mize P= 50X1+80X2
Subject to x;+2x, <32
3x;+4x,<84
X1, X2 2 0
ETT

P.100
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d
.

short distance when t = 0, its speed is then increased by & = (0.4%) m/s’, where t is the
seconds. Determine the speed and the magnitude of the truck’s acceleration when t = 4s.

2. Two frictionless balls (ma = 6 kg, mg =3 kg) strike each other as shown in figure. The
coefficient of restitution between the balls is € = 0.67. Find the velocities of A and B after
the impact if initial velocity are va = 3 m/s and vg = 4.5 m/s. Explain the principle of
work and energy with governing equation. ‘

3. Define linear and angular momentum of system of particles. A nozzle discharges a stream
of water of cross-sectional area A =100 mm? with a speed of v = 60 m/s and the stream is

deflected by a fixed vane as shown in figure. The mass density of water p = 1000 kg/m’.
Determine the resultant force F exerted on the siream by fixed vane.

The truck travels along a circular road that has a radius of 50 m at a speed of 4 m/s. For a

(4]

[6+2]

[2+6]




e

-

4. Define Instantaneous centre of rotation (ICR) with examples. Crank AB of the engine
system has a copstant clockwise angular velocity of 2000 rpm. For the crank position
shown, calculate angular acceleration of rod BD and acceleration of piston P (point D).
[Take wpp = 61.87 rad/s (ccw) and vp = 13.2558 m/s (->) (if necessary)]

5. Explain the principle of impulse and momentum for the plane motion of rigid body. A

cord is wrapped around a homogeneous disk of radius r = 0.5 m and mass m = 15 kg. If
the cord is pulled upward with a force T of magnitude 200 N, determine
a) the acceleration of the center of the disk.

b) the angular acceleration of the disk.
c) the acceleration of the cord.

[2+8]

[4+6]
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_ Rotation of the arm about O is defined by 6 = 0232 where O is in radians and t in

seconds. Collar B slides along the ram such thatr = 0.9-0.12¢ where r is in meters. After
the arm has rotated through 35°, determine the total acceleration of the collar.

. What is the principle of conservation of energy of a system? Hlustrate it with suitable
example. A small block staris from rest at point A and slides down the inclined plane as
shown. What distance along the horizontal plane will it travel before coming to rest? The
coefficient of static and kinetic friction between the block and either plane are 0.35 and

0.3 respectively. Assume that the initial velocity with which it starts to move along BCis
of the same magnitude as that gained sliding from A to B.

|

[2+6]




-

3. A double pendulum shown in figure oscillates in the xy plane. At the instant shown @; =
2 rad/s ccw and @y =3 rad/s ccw. Take a = 0.5 m and b= 0.7 m. What is the angular

momentum (Ho) at this instant of m; = m; = 1kg? It is given that the lower pendulum is
connected to mass m by pin joint and is free to rotate about this point.

>y

4. Define instantaneous center of rotation with an example. In the position shown, bar AB

has an angular velocity of 6 rad/s clockwise. Determine the angular velocity of bars BD
and DE.

5. Explain D' Alemberts principle with necessary equations. Gear A has a mass of 10 kg and
a radius of gyration of 80 mm. The system is at rest when a couple M of magnitude 8 Nm
is applied to gear B. Neglecting friction. Take 1a= 250 mm and rg =100 mm. Determine:

a) The time required for the angular velocity of gear C to reach 600 rpm.
b) The tangential force which gear B exerts on gear A.

©odkkk

8]

[2+6]

[4+8]




TRIBHUVAN UNIVERSITY Exam. . Regylar. ]
INSTITUTE OF ENGINEERING - | Level BE | Full Mai®s | 40
_ Examination Control Division | Progranime | BCE,BGE | Pass Marks 16
" 2078 Bhadra : Year/Part {1/1 | Time 1% his.

Subject: - Applied Mechanics (Dynamics) (CE 501}
v Candidates are required to give their answers in their own words as far as practicable. .
v Attempt All questions. - T ' ' o
v The figures in the margin indicate Full Marks.
¥ Assume suitable data if necessary. :

1. A radar gun at ‘O’ rotates with the angular velocity of (d6/dt) = 0.15 rad/sec and angular
acceleration of (a%0/d%) = 0.025 rad/sec? at the instant § = 40°, as it follows the motion of
the car travelling along the circular road baving radius of r = 250 m. Determine the
‘magnitude of velocity and acceleration of the car at this instant. o . 4]

2. A 0.45 kg collar is attached to a spring and slides without friction along a circular rod ina
 vertical plane. The spring has an undeformed length of ‘127 mm zaod a constant '
- K = 146 N/m. Knowing that the collar’is released- from being held at A, determine the
speed of the collar and the normal force between the collar and the rod as the collar
passes through B. - o : S @B

‘3. Define angular momentum for a system particle. A 10 kg projectile is moving with a |
velocity of 30 m/s when it explodes into two fragments A and B weighing 2.5 kg and
7.5 kg respectively, knowing that immediately after the explosion, fragments a and B
travel in the directions defined respectively by 6 = 45° and 8p = 30°, determine the
velocity of each fragment. ' : - [2+4] -
. Va -




4. Define General plaim motion with suitable example. Knowing that at the instant shown
rod AB has zero angular acceleration and an angular velocity of 15 rad/s counter
clockwise. Determine v S : [2+6]
a) anguler acceleration of atm DE '
b) the acceleration of Point D.

L A0 mm; 50 mm ! 50 mm 40mm>}

<

. =
"+ 30 mm

5. The portion AOB of the mechanism is actuated by gear D and at the instant shown has a .
clockwise angular velocity of 8 rad/s and a counter clockwise aqngular_;accelemtion of
40 rad/s®. Determine tangential force exerted by gear D. Take mg =4 kg, kg =85 mm and

~mop =3 kg 181
40 mm -
6. A slender 4 kg rod can rotate in.,a vertical plane about a pivot at B. A spring of constant
k = 400 N/m and of unstretched length 150 mm is attached to the rod as shown. Knowing
that the rod is released from rest in the position shown, determine its angular velocity N
after it has rotated through 90°. = - . ' R ()

A

-

480mm *

350 mm

120mm |

k¥
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AR

~ A bullet is fired into a viscous medium with an initial velocxty of 80 nv/s. The resxstance:
of the medium produces a resistance equal of a = (- 05v3)m/s where v is in m/s.

—
.

Calculate the bullet’s velocity and position 3 sec after it is fired. . 41
2. a) Dxﬂ'eremxate the concept of “work-energy” and unpulse-momenmm” pnncxples for
study of kinetics of particle.- 121

b) A particle having mass 0.5 kg is released from rest and strikes the stationary parhcle
of mass 0.4 kg.as shown in figure. Assume the impact is direct and elastic. If the
horizontal surface has a kinetic coefficient of friction p = 0.3. Locate the final . '
position of each mass from the origin of X-axis. [6]

4\Y'

A R=0.25m

0.25{Sin 30,

[
|«

X
rs7 77

3. A24in —dlameter water jet having a veloclty of 25 ft/s impinges upon a single movmg

blade as shown in figure. If the blade moves with a constant velocity of 5 ft/s away from

- the jet, determine the ‘horizontal and vertical components of force which the blade is
exerting- on the water. What power does the water gencrate on the blade? Water has a .
specific wexght of 62 4 1b/fe, . . L , 6]




. 4. If crank OA rotates with an angular velocity 12 rad/s, determine the velocity of piston B,
velocity of midpoint of AB and the angular velocity of rod AB at the instant shown.
Define constrained motion with examples. . i ) [6+2]

5. A wheel is wrapped around the inner drum of a wheel and pulled horizontally with a force
of 200 N. The wheel has a mass of 45 kg and radius of gyration of 70 mm. Knowing that
ps= 0.2 and px =0.15, determine the acceleration of G and angular acceleration of wheel. [81

_-r=100mm

r =60 mm

200N

6. A bullet weighing 40 gm is fired with horizontal velocity of 600 m/s into the lower end of
a siender 7 kg bar of length L = 600 mm. Knowing that h = 260 mm and that the bar is
initially at rest, determine (a) the angalar velocity of bar immediately after the bullet
becomes embedded, (b) the impulsive reaction at C, a»ssum.ing»ﬂlat the bullet becomes

embedded in 0.001 s. A A 61
.’ A. )
< - N ’T
PR h
L |
L1 o) =—
4C
Vo
N Jje=
B

*%¥*
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The ball at A is kicked such that 8,=30°. If it is strikes the ground at B having
co-ordinates x=15 ft and y=-9 ft, determine the speed at which it is kicked.

- s

.

A nozzle discharges a stream of water of cross sectional area A = 4000 mm’ with a speed
v = 48m/sec, and the stream is deflected by a fixed vane which is moving in the same
direction of water flow with constant speed of 16 m/sec as shown in figure. The mass
density of water p=1000 kg/m®. Determine the resultant force exerted on the stream by
the fixed vane and maximum power developed. 4

3. Define angular momentum for a rigid body in plane motion with examples.

A 20-Ib projectile is moving with a velocity of 100 fi/s when it explodes into two
fragments A and B, weighing 5 1b and 15 Ib, respectively. Knowing that immediately
after the explosion, fragments A and B travel in directions defined respectively by 6,=45°

and 05=30°, determine the velocity of each fragment.

v,
Sty
v =100 it/s -
e o / i
o=
B

[4]

[5+3]

[4]

(6]




5. Define Coriolis acceleration of 2 rigid bedy in general plane motion. For the figure shown
knowing that at the instant shown the velocity of point D is 2.4 m/s upward, determine (a)
the angular velocity of rod AB, (b) the velocity of the midpoint of rod BD.

[
[

I}

t
0%m g
Il 4,

O0fm-

6. Each of gear A and B has a weight of 2.5 Kg and radius of gyration of 100 mm inch while
gear C has a weight of 12.5 kg and radius of gyration of 180 mm. A couple M of
magnitude of 10 N-m is applied to gear C. Determine a) number of revolution of gear C
required for its angular velocity to increase from 100 to 450 rpm 2) the comresponding
tangential force on gear A.

ok

[2+8)

(81
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1. The ball at A is kicked such that 0,=30°. If it is strikes the ground at B having

co-ordinates x=15 ft and y=9 ﬁ,detcxmme the speed at which itis kicked. [4]

-y >

2. A nozzle discharges a stream of water of cross sectional area A = 4000 mm’ with a speed
v = 48m/sec, and the stream is deflected by a fixed vane which is moving in the same
direction of water flow with constant speed of 16 m/sec as shown in figure. The mass
density of water p=1000 kglm3 _ Determine the resultant force exerted on the stream by
the fixed vane and maximum power developed. o [5+3]

lﬁmlsc'c . ;..;,- -_ 9 B

3. Define angular momentum for a rigid body in plane moticn with examples. (4]

4. A 20-b projectile is moving with a velocity of 100 ft/s when it explodes into two
fragments A and B, weighing 5 Ib and 15 Ib, respectively. Knowing that immediately
after the explosion, fragments A and B travel in directions defined respectively by 0,=45°
and 05=30°, determine the velocity of each fragment. (6]
Av,

7

, Sha ks
Vo= 100 ft/s <

vl / W4
go(Jr——————&

\\
15113593\A
vp




5. Define Coriolis acceleration of a rigid body in general planc motion. For the figure shown
knowing that at the instant shown the velocity of point D is 2.4 Vs upward, determine (a)
the angular velocity of rod AB, (b) the velocity of the midpoint of rod BD. [2+8]

6. Eachof gear A and B has a weight of 2.5 Kg and radius of gyration of 100 mm inch while
gear C has a weight of 12.5 kg and radius of gyration of 180 mm. A couple M of
magnitude of 10 N-m is applied to gear C. Determin€ a) number of revolution of gear C
required for its angular velocity to increase from 100 to 450 rpm a) the comresponding
tangential force on gear A. 8]

L2 2




TRIBHUVAN UNIVERSITY “Exam.
INSTITUTE OF ENGINEERING Level BE FullMarks |40 |
Examination Control Division | Programme | BCE, BGE Pass Marks | 16 7‘
2075 Chaitra Year/Part | 11/1 Time 1% hrs, |

Subject: - Applied Mechanics (Dynamics) (CE 501)

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Define relative velocity and acceleration with suitable example. [2+2]
A 30-kg block is dropped from a height of 2m onto the 10-kg pan of a spring scale.
Assuming the impact to be perfectly plastic, determine the maximum deflection of the

pan. The constant of the spring is k=30 kN/m. 18]
30kg

AN NN

N e

3. Explain general plane motion of rigid bodies with suitable example. [4]

4. Derive an expression for the force exerted on the system due to change in mass over time.
Show that the final acceleration increases when system loses mass. 61

5. Define centre of rotation. In an engine system as shown in the figure below, crank AB has
a constant clockwise angular velocity of 1800 rpm. For the crank position as shown,
determine (a) the angular velocity of the connecting rod BD and (b) the velocity of the

piston P. [2+8]
Wz
A i %
oA
P
zzzzzzz2zz
6. A bullet weighting 40gm is fired with a horizontal velocity of 600m/s into the lower end
of a slender 7 kg bar of length L=600mm. Knowing that h=240mm and that the bar is
(8]

initially at rest, determine

2) the angular velocity of the b

bt) The impulsive reaction at C, assuming that the bullet bec
A

ar immediately after the bullet becomes embedded.
omes embedded in 0.001s.
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The magnitude and direction of the velocities of two balls A and B having masses 1.2kg
and 1.8kg respectively before they strike each other are shown as in figure below.
Assuming e = 0.84, determine the velocity of each ball after the impact. How much K.E.

will be lost due to the impact?

[
.

(81

2. A 20-Ib projectile is moving with a velocity of 100 ft/s when it explodes into 5 and 15-1b
fragments. lmmmediately after the explosion, the fragments travel in the directions
04 = 45° and B = 30°. Determine the velocity of each fragment. (83

/"’A
5 b £
P A

vo = 100 ft/s
B . -.{/ ‘9,;
Wb —————- <TJa,
ves to the right with a constant

3. Rod AB moves over a small wheel at C while end A mo
velocity of 635 mm/s. At the instant shown, determine () the angular velocity of the rod,

(b) the velocity of end B of the rod. [8]




_ The center of the double gear has a velocity and acceleration to the right of 1.2m/s and
3m/s2, respectively. The lower rack is stationary. Determine (a) the angular acceleration
of the gear, and (b) the acceleration of points B, C and D. [8]

. A 2.5kg sphere moving horizontally to the right with an initial velocity of 7m/s strikes
the lower end an 10-kg rod AB. The rod is suspended from a hinge at A and is initially at
rest. Knowing that the co-efficient of restitution between the rod and the sphere is 0.890,
determine the angular velocity of the rod and the velocity of the sphere immediately after

the impact. 81

——————— 5 | S B

L2 L



06 TRIBHUVAN UNIVERSITY  Exam.
INSTITUTE OF ENGINEERING Level BE | Full Marks 40
Examination Control Division | Programme | BCE, BGE | Pass Marks |16
2074 Chaitra Year/Part (1/T | Time ° 1 % hrs.

Sub]ect Apphed Mechamcs (Dynamlcs) (CESOI)

v Candldates are reqmred to give theu answers in their own words as far as practlcable

v’ Attempt All questions. :

v The figures in the margin indicate Full Marks

v Assume suitable data if necessary.

1. Derive relations for the radial and transverse components of the acceleration when a
particle is moving curvilinearly. : [4]

2. Thedkg slider is released from rest from posmon A and slides down the frictionless rod '
in vertical p]ane Determine a) the velocity ‘v’ of the shder as it strikes the spring b)
maximum deflection of spring. .~ L . o - [8]

‘ 3;' Two masses shown m ﬁgure oscﬂlate on the smoot}' pIane n thc x—dlrectxon :

' Ca)- Wrxte the dlfferennal equanon of motxon for each mass . L
T b) Fmd the equauon of motion for the center of the mass. : -

i 'c) Wutu the expressmn for kmenc and potentxal energy of thé sysfem of pamclcsif'.';. o [6] a




4. A cord is wrapped around a homogenous disk of radius r = 0.5 m and mass 20kg. If the
cord is pulled upward with a force- of magnitude F = 250N, determine (a) the angular
acceleration of the disk, (b) the acceleration of the disk and (c) the acceleration of the
cord. ' : '

5 AlS kg slender rqd pix—/orsfaﬁqﬁt.the point O. The other end. is pressed against a spring
(k = 300 kN/m) until the spring is compressed one inch and the tod is in a horizontal

position. If the rod is released from this position, determine its angular velocity and the

~ reacticn at the pivot as the rod passes through a vertical position. - . . [8)

Y

- fe————25m_ -

f‘;::-v 7

6. Define impulsive motion and eccentncxmpactAslcndf:r4kg rod can rotate in 2 vertical e
plane about a pivot at B. A spring of constantk = 400 N/m and of unstretched length 150
mm'is attached to the rod as shown.: Knowing ‘that the rod ‘is-released from rest in the -

G

angalax velocity after it has otated through 90 - [2+6] |
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. The bob of a 2 m pendulum describes an arc of circle in a vertical plane. If the tension in

the cord is 2.5 times the weight of the bob for the position shown. Find the velocity and
acceleration of the bob in the given position. _
‘ |

2. a) What is the principle of conservation of energy of a system? Illustrate it with suitable
example.
b) 2 kg collar is attached to 2 spring and slides without friction in 2 vertical plane along

the curved rod ABC. The spring is undeformed when its length is 100 mm and its
constant is 800 N/m. If the collar is released at "A’ with no initial velocity, determine

its velocity (a) as it passes through 'B' (b) as it reaches at 'C’

B

[

61|

Bl

3. Derive the expression for resultant force for the system of variable mass. A double

um as shown in figure below oscillates in X-Y plane. At the instant shown,
w; =4 rad/sec CCW and wp = 5 rad/sec CCW. What will be the angular momentum about
"0 at this instant, if m; = 3 kg and m; = 4 kg? Note that the lower pendulum 1s connected

to mass 'm;’ by a pin joint and is free to rotate about this point.
0\ 1 VX
( 0.4m
30°N\
m B 05 m
W2
¢
§
Y | nm;

[4+4]




4. What is the meaning of corioli's acceleration in plane motion of Rigid body? Crank AB of
the engine system shown in figure below, has a constant clockwise angular velocity of
2000 rev/min. For the crank position as shown in figure below, determine the angular
acceleration the connecting rod 'BD’ and the acceleration of point 'D'. Given that the value
of wgp = 61.9 rad/sec and the angle made by rod BD with horizontal  =13.9. .

v, - X
i
2%
Upeeih:

N7

5. A cord is wrapped around a homogeneous disk of radius r = 0.5 m and mass m = 15 kg. If

the cord is pulled upward with force T of magnitude 180 N, determine (a) the
acceleration of the center of the disk (b) the angular acceleration of the disk (c) the
acceleration of the cord.

6. Differentiate the central and Eccentric impact of the body. Each of the two slender rods as
shown in figure below is 0.75 m long and has a mass of 6 kg. If the system is released
from rest when B = 50°, determine (a) the angular velocity of rod "AB" when '§' = 20°
(b) the velocity of point 'D’ at the same instant.

(8]

(4]

[2+6]
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b

Derive the expression for radial and transverse components of acceleration when a
particle moves in a curvilinear path. (4]

9. Two identical balls coliides with the velocities of Vo =15 m/s and Vg = 15 m/s as shown
in figure. What are the final velocities after the impact? Given that the coefficient of
restitution e = 0.8. 81

Va=15m/sec

>
Vg = 15 m/sec

Derive the expression for the resultant force exerted on the surface of pipe due to the

3.
steady stream of particles. [4]
4. a) Describe about the types of rigid body motion with suitable sketches. 4]

b) Determine the angular velocities of link BD and AB and also find the velocity of
point B at the position shown in figure below. Provided that the block 'B’ moves with
a speed of 2 m/s. [8]




5. Describe about the constrained motion of rigid body in plane with suitable examples.

6. A 250 kg block is suspended from a inextensible cable which is wrapped around a drum
of 400 mm radius rigidly attached to the fly wheel as shown in figure below. The drum

and flywheel have a combined centroidal moment of inertia 1=20kg m?”. At the instant

given in figure, the velocity of the block is 1.5 m/sec directed downward. Knowing that
the bearing at ‘A’ is poorly lubricated and that the bearing friction is equivalent 10 2

coup]e_]?d of magnitude 80 N-m, Determine the velocity of the block after it has moved 1
m downward.

400 mm

{4

(8]
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1. Rotation of the arm about O is defined by & = 0.75t* where 6 is in radians and t in
seconds. Collar B slides along the arm such that r = 1-0.3t> where r is in meters. After the
arm has rotated through 45°, determine (2) the total velocity of the collar, (b) the total
acceleration of the collar and (c) the relative acceleration of the collar with respect to the

am. G

2. A 30 kg block is dropped from a height of 2 m onto the 10 kg pan of a spring scale.
Assuming the impact to be perfectly plastic, determine the maximum deflection of the

pan. The constant of the spring is k =20 kN/m. (81

30kg




3. A double pendulum as shown in figure below oscillates in the X-Y plane. As shown in

figure below, W, = 2 rad/sec. CCW and W, = 4 rad/sec CCW. What is Hoat this instant
if my = 1 kg and m, = 2 kg. The lower pendulum is connected to mass my, by a pin joint

and is free to rotate about this point. {8]

0 . i

05m 7Y

30°

Wi ’

L

m \Vz l

B 600 ,

} my

&
X

4. The center of the double gear has a velocity and acceleration to the right of 1.2 m/s and
3 m/s’, respectively. The lower rack is stationary. Determine (a) the angular acceleration
of the gear and (b) the acceleration of points B, C and D. 81

5. A chord is wrapped around a homogeneous disk of radius r = 0.5 m and mass m =30 kg
as shown in figure below. If the cord is pulled upward with a force T of magnitude 200N,
determine (a) the acceleration of the center of the disk (b) the angular acceleration of the
disk (c) the acceleration of the chord. (6

6. Derive the expression for the resultant force on the system with variable mass. [4]
*%k%

’,
»
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" Carididates are required to give theiranswers in their own words as far as practicable. .

A bullet is fined at an angie of 30° to the horizontal from a point P’ oh'a hill and it Strikcs:ﬁ K

' "atarget whichis 100m lower than the level of projection. The initial velocity of the bullet - - AR
© L is120mls. Neglecting the air resistance calculate: - R

120ms

i) The maximum height te which the bullet will rise above the horizontal
ii) The actual velocity with which it will sirike the target
iii) The total time required for tae flight of buliet
The magnitude and direction of the velocities of two frictionless balls with the mass
ma = 30 kg and mp = 50kg before they strike each other are shown in figure below.

 Assume e = (.9, determine the magnitude and direction of the velocity of each ball after

the impact.
A B

Va=30m/s

Mg=30m/s

(81




A nozzle discharges a stream of water of cross%ecﬁpnal area "A" with a’Vcloci.ty' Va- The
stream is deflected by single blade which moves to the right with a constant velocity V. - :
Assuming that the water moves along the blade at a constant. Determine: : £ R %

[FE I
h

i) The component of forces exerted by the blade on the stream.
i) The velocity V for which maximum powez is developed. -~

"4.1'4'Crank AB of the engire system has a constant clockwise: angular velocity of 200.rpm, .

. which makes the angle 60° with horizontal level. For the crank position shown in figure -
. below. Determine the angular acceleration of the connecting rod BD and the acceleration -
<CofpointD. . e

L=065SWm

5. The system is at rest when 2 moment of M = 8 N-m is applied to gear B. Neglecting |
friction (a) determine the pumber of revoluticns of gear B before its angular velocity - ;
reaches 540 rpm and (b) tangential {orce exerted by gear B on gear A. ' [6] i

- 6. Deduce an expression which shows the relation for the force exerted by the vane on the
stream while vou are dealing with the sieady stream of particles. {43

F %k
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[
.

A radar g at O roiates with the angular velocity of =0.1rad/s and angular

acceleration of| 6 =0.025rad/ s?  atthe instant § = 45°, as it follows the motion of the car
travelling along the circular road having a radius of 1 = 200 m. Determine the magnitude -
of velocity and acceleration of the car at this instant. [4]

2. Tow block A and B are connected by means of an inextensible and weightless cord as

" shown in figure below. The bodies start to slide from rest. If the dynamic coefficient of

friction is 'pd’ for block A on the surface inclined at an angle a, compute the velocity of
the object A at any time t, before the body A reaches the end of incline. (8}

3. Derive equation for kinetic energy of a system of particles. A 10 kg projectile is moving
with a velocity of 30 m/s when it explodes into two fragmients A and B, weighing 3 kg
and 7 kg respectively. Knowing that immediately after the explosion, fragments A and B
travel in directions defined respectively by 6, =45 and 6, =30°, dstermine the

velocity of the each fragment.

@ (- \

10kg 7kg

[4+4]

Aa

vB




4. When does a general plane motion occur in a rigid body? Give some examples of GPM. '
The end B of the rod AB moves with a constant velocity Vg =0.9m/s (toward night).
Determine velocity of end A and angular velocity of rod AB. _ [3+5)

VAV AV AV
3

5. The entremities of a 1.5 m rod of mass 30 kg may move freely and with no friction. If the
rod is released initially from rest from the position shown, determine angular acceleration

of the rod. [41

6. Write the expression for Kinetic energy of a rigid body. in rotational motion with
notations. A siender 4 kg rod AC can rotate in a vertical plane about a pivot at B. A
spring of constant K = 400 Nfm and of outstretched length 150 mm is attached to the rod
as shown. Knowing that the rod is released from rest in the position shown, determine iis
angular velocity after it has rotated through 90°. [1+7]

*E%
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¥ Assume suitable data if necessary.

1. Derive expression for tangential and normal components of acceleration while the particle
moves in a curve path. A pulley weighing 5.44 kg and having a radius of gyration of 20.3
cm is connected to two blocks as shown in figure below. Assuming no axel friction,
determine the angular acceleration of the pulley. [4+4]

R15.2cm R25.4 cm

AR,

2.27 kg

45 kg
. Dlustrate “Principle of conservation of energy” with an appropriate example. The
magnitude and direction of the velocities of two identical frictionless balls before they -
sirike each other are as shown in figure below. Assuming e = 0.9, determine the
magnitude and direction of the velocity of each ball after the impact. {3+5)

. A system of particles has masses m; = 5 kg, m; = 2 kg and m;3 = 6 kg and their locations
and velocities at time t; and time t; are shown in figure (a) and (b) respectively. What is
the total linear impulse on the system during this time interval? Also determine the total

angular impulse of the system during this time interval about the origin. {8]
Y Y
8 m/sec -, mj .
m;_4500 7 m/sec o—> 6 m/sec
o230 @{'\%m .9
(2’6) (4 3) . 513
e 3 (-3.3) ¢
. oy ° A
iOm/sec' N 6 m/sec >y
T 7 X . ; .

(-4,0) 03 0 ‘ 50Pm, 62

igure (a) | 8 m/sec Figure (b)




4. Gear A rotates with an angular velocity of 120 rpm clockwise and angular velocity of
arm AB is 90 rpm. Determine the corresponding angular velocity of Gear B.

. rA=60mm
13 =950 mm

5. Each of the two slender rods shown in figure below is 0.75 m long and has a mass of 5
- kg. If the system is released from rest when B=50°, determine: (a) the angular velocity of
rod AB, when B = 30° (b) the velocity of point D at the same instant.

: . |
/ ]
P~ !
1

JFFATT T T 7 7 7 7 s 7 77 77
¥

k%%

(8}

(81
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1. Rotation of the arm about ‘O’ is defined by 6 = 0.45t%, where *©” is in radian and *’ isin
seconds. Collar ‘B’ slides along the arm such that r = 1-0.48%, where ‘1’ is in meter. After

the arm has rotated through 60°; determine: (a) the total velocity of the collar (b) the total

acceleration of the collar (¢} the relative acceleration of the collar with respect to the arm. 4}

2 The two balls cf masses 2 kg and 4 kg with a velocities 8m/s and 2m/s :espectivé[y;
t, the velocities of the twn bodies are

collides to each other. At the instant of impac
parallel and inclined at 30° to the line of impact. Determine the magnitude and directions

of the velocities after the impact if the coefficient of restitution, g =(.6. 8]
f 1}
VB = 2[]1/5

3. Show that the moment due to force resultant force about the fixed point O of the external
bout O of the system of

forces is equal to the rate of change of angular momentun 2
particles. While crushing in level flight at a speed of 913.3 kmv/hr a jet airplane scoops in

air at a rate of 108.86 kg/s and discharges it with 2 velocity of 670.56 m/s relative to the
airplane. Determine the total power deveioped by the engine. 2

4. Define the instantaneous center of rotation with examples. The center of double gear has
a velocity of 2m/s to the cioht and the acceleration of 3 m/s? to the right. If the lower rack

o
is stationary; determine: (a) The angular acceleration of the gear (b) The acceleration of
the points B, Cand D of the gear.

f+4)




5. Explain De’ Alembert’s principle in relation to Newton's 2" Law of motion.

6. Define consarvative and non conservative sysiem with two examples for each. A 13.6 kg

slender rod AB is 1.5 m long and is pivoted about a point O which is 0.3 m from end B.
The other end is pressed against a spring of constant K = 315 kiN/m until the spring is
compressed 2.54 ¢al- The rod is then in a horizontal position. If the rod is released from

this position, determine its angular velocity and the reaction at the pivot O as rod passes

through a verticat position.
be—15m — 7
o ' 03m "
A -0 B
I

RN

\\E\{gﬁ-

*k Xk

141

[2+6]
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- What do you understand b
expression for the same.

—

Yy Radial and Transverse tomponents of acceleration? Derive an
(4]
2. Two balls A and B having mass 5 kg and 8 kg res

[ v pecuvely collide as sh@wn in figure
< below. Determine, their' velotity imnediately afi

er the impact if the coefficient of
pact? - (3]

restitution is 0.80. How much K.E will be lost due 1o the im

m

“ .\ ~‘\$\=‘. \.";’ , . :)
RN

. l.. no
e 4 )
', e
K
N

/ \

T miee 15 misec \\

©

.t

e

. e d M

3. A nozzle discharges a stream of water of cross sectional area A with a velocity V, . The
-

Stream is deflected by a single blade which moves to the right with a constant velocity V .

' Assuming that water moves along the blade at constant speed, determine the components

of the force F exerted by the blade on the stream’ and velocity v for which maximum
power is developed. (see figure below). A (8]

Moving blade

.



n

Crank AB of the engine svstam has a constant clockwise angular velocity of 200 rpm,

which makes the azngle 60° Wit horizontal level. For the crank position shown in figure

below. Determine the angular acceleration of the connecting rod BD and the acceleration
of point D.

~e

Define the term rigid body. Describe, with an example, how you would

g escnoe: apply D'
Alemberts principle ir: plane metion of nigid body.

A 20 kg slender rod ABis1.5mlong and is pivoted zbout a point 'O’ which is 0.2 m {rom
end 'B". The other end is pressed against a spring of constant K = 400 KN/m until the
spring is compressed 20 mm. The rod is then in hmi:f.o_}na} position. 1f the rod is released
from s pusition, derinine its anzulor velocity end recetion b the pi
Dasses tirough a vertival position. (see hipurc below)

s Y e the r04d
vol QY e the rod

}K_ 12m __;}4«,0"3 )

! . ] 1
A g - O

; Ew i .‘;'.-__.___-.B_,_;'__.:.) B
)’7]77’" ,"&77 7} '

(8]

4] !

(8]
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1. Derive an expression for tangential and normal components of 2 aceeleraiion for 2

particle moving along a curve path. : (4]

2. The magnimde and direction of the velocities of two frictionless balis with the mass
ma = 100kg and mg = 20kg before they swike each other are snown in Rgure below.
Assume & = (.7, determine the magnitude and direction of the velocity of

the impact. How.much K.E will be Jost due to the impact? 18}

;
é‘ £
g
o
5

VA =25m,f5 3 \ - ""f— T —————

Vg = 20m//s
3. Mass m, rotates about mass m; with angular velocity w- and mass m; rotates abmy 0
Y v '

with anguiar velocily wi. Calculate the angular momentun of the system about origin.
wy=5redlscew m=22kg  w=4rnadlscew  my=146 kg {21

f

o

4. The gear A of the sysiem as shown in figure below rotates with angular velocity
wa = 200ipm () and connecting arm CD rotates with wep = 70rmp ( 1Y) . Determine
the angular velocity of gear B. Radius of gear A and B are 100 and 150 nun respectively. (8]




e e o

wh

State De’ Alembert's principle and show that the extemnal force acung 0% the body are
ttached to the mass

equivaient 10 @ force-couple system consisting of a vecior force &
cenier and 2 couple aboul the mass center.

i e
Fach of two slender rods AB and BD has tength 1.5m and has the same mass of 12kg as
chown i figure beiow. iF e syston s ccicascd from rest with 8 = 50°. determine (a) the
aneular velocity of rod AR when 0= j0¢ (b) the velocity of point {1 at the same stant,

oy
Ey
Sosed

yoe—
N
o
[y
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1. Draw axial force, shear force and bending moment diagrams for the frame shown in the

figure below. Also indicate the salient features. [16]
5 KN/m 12 kN |
25 kNm
C uD Y -
15 KN Internal Hinge E
30° 3m
B
3m A T
_ 2m
Al L
p 3m 4 3m  ; 2m -
4 il 1 7
2. Find out the principle axis and principle moment of inertia for the given section and
verify using Mohr’s circle. ‘ [12]

200mm

200mm

' 200_mm ,200mm, 200mm1.

i




3. a)

b)

b)

b)

Derive the expression for the elongation of a circular bar of tapering section due to
axial load. :

A rigid bar *ABCD’ is supported at ‘A’ and connected with a brass rod BE and a stee]
rod CF at ‘B’ and ‘C’ respectively as shown in the figure. A load of 15 kN is applied
at ‘D’. Find the magnitude of stress in the brass rod and the steel rod. Take

Ap = 1000 mm’, A, = 600 mm?, E, = 100 kN/mm? and E, = 200 KN/mm>. .

AN
E

2m
15kN

A§> = - l?&

2m 2m 1m _,
K"““““""“‘"'}F d

3m
F W
7717777 ’

The tensile stress at a point on two perpendicular planes along X-axis and Y-axis are
120 MN/m’ and 60 MN/m? tespectively. Find principle stresses and their direction,
Based on obtained data, verify stress invariant concept. What will be the intensity of
stress which acting alone can produce same maximum strain? Take poisson’s
ratio = %4, ' ’

A cylindncal vessel 3 m long and 600 mm diameter with 10 mm thick plates is
subjected to an internal pressure of 3 MPa. Calculate the change in volume of the
vessel. Take E = 200 GPa and Poisson’s ratio = 0.3 for the vessel material.

A solid shaft is to transmit 300 kW at 120 pm. Determine the diameter if the
allowable shear stress is 100 N/mm’ and the allowable angle of twist is 30° per
diameter length of the shaft. Assume that the maximum torque is 1.3 times the mean
torque. Take G = 10°MPa.

What is pure bending? Explain with suitable example. Determine the maximum
deflection in a simply supported beam AB of length L, carrying uniformly distributed
load of intensity w kN/m over whole span.

A round bar fixed at bottom and free at top has a length of 3 m. Determine the buckling

load for the bar if the load is applied axially on top. If a horizontal force of 15 kN at top
can produces a horizontal deflection of 35 mm. _

ok

(6]

(8]

[10]

(4]

(8]
(8]

(8]
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AR YRANAN

. a) Define geometrical stability of the structure. "A structure which is statically
determinate or indeterminate may be geometrically unstable”. Give example to snpport
the statement. (4]

b) The shear force diagram (SFD) of an overhanging beam AD w1th support atAand C
is shown in figure. Using it, determine

—

1) Bending moment at critical location and bending moment diagram.
ii) Loading on the beam. _ [12]

[ U U R B ST

2. a) Find from first principle the product of inertia about centroidal axis of a quarter circle
lying in first quadrant. [4]
b) Determine moments and product of inertia about centroidal axes for a shaded area
shown. What will be the change in these values about an axis inclined at 30°
counterclockwise to the centroidal X and Y-axis? From the data obtained, show that the
polar moment of inertia is invariant under rotation transformation. [8]

2m 3m .3m *Zm

3. a) What is the significance of upper yield point as seen in ductile material like mild
steel? Also explain how to specify the strength of materials which do not have distinct
yield point. . (4]




b) Two cooper rods and one steel rod together support a load as shown i m figure. If the
stress in copper and steel are ot to exceed 550 kg/cm’® and 1000 kg/cm® respecnvely
Determine the safe load that can be applied. The cross section of copper is 3x3 cm?
and that of steel is 4x4 cm®. Take Es=2Ec.

Wﬂﬂwﬂ:

c) A steel truss is acted upon by the force as shown. It is found that a 20 mm diameter
steel-Tod is capable of taking an ultimate load of 150 kN. If factor of safety is to taken
as 3; determine the required diameter of rod BE.

5m

iom

160 KN
e ‘2
1N
1
i
E '
1 8OKN
' !
]
g
c D . . E
N 1.3m . 13m .

e

4. What is Mohr's stress circle? Write step wise step procedure for Mohr's circle

71

)

construction to determine stress on an inclined plane, the plane acting with "like normal -

stresses”. Verify it with the expression obtained anatytically.

5. Compare thin and thick walled vessel. A thin cylindrical shell is made of steel plates. It
has hemispherical ends having diameter 300 mm and wall thickness 2 mm. Determine the
thickness of cylindrical portion if there is no distortion of the junction under pressure.
Take Es = 200 GPa and poisson's ratio = 0.3.

6. Discuss shaft in series and parallel on the basis of total angle of twist and torsion. A
hollow steel shaft 20 cm in internal diameter and 30 cm external diameter is to be
replaced by a solid alloy shaft. If the tensional rigidity is same for both the shafts,
determine the ratio of polar moduli. G for steel is equal to 2.5 times G for alloy.

7. An 8 m long reinforced concrete channel section as shown is carrymg water Calculate
maximum tensile and compressive bending stresses. 1° = 25KN/m’ i =10kN/m’.

400

120

75 1000 75

8. Write an empirical formula for calculating critical load for intermediate column.
Calculate the maximum value of slendemess ratio of steel column for which Euler's
formulas is valid. Take oc =330 MN/m? and E =210 GN/m”. -

k%

(8]

[2+4]

(8]

(8]

(6]
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1. Dxaw axial force, shear force and bendmg moment dxagram of given loaded ﬁme Also

- show the sahent featurc . . - [16]
S ' 20KNm o .Ism : '
5m]m .
e uuullﬂp -
" V i “30kN

< |

3m|

A ~

|
T T

2. a) Calculate the prmclpal moment of inertia about the centroid and locate the prmcnpal
axes for the ﬁgurc as shown bclow , . : [12]

© 65 mm

30 mm

. g‘. 65 mm-»ta— 80 mm—»}
: b) ‘A seamless spherical vessel of 1.9 m internal diameter and 6 mm thick is ﬁlled thh a

fluid under pressure untii its volume increases by 400 cm®. Calculate the pressure SRR

exerted by the fluid in the vessel Take 2 x 105 N/mm? and Poisson’s ratio = 0.25. - -[6]




-3 a) Derive relationship between young’s modulus and bulk ‘modulus.

N .. | [6]

b) ‘At what distance ‘x” from the fixed end of the uniform bar should the 2’ forbe_ bc".

applied in order that the net overall change in length of the bar will be zero? (8]

' I
3—-* 1.5t r“ 1.5t
' H

] 5t

im 2m 2m

i

4. a) For an infinitesimal element normal and shearing: stresses in the two mutually
perpendicular planes are given below. Determine the normal and shearing stresses on

the inclined plane at an angle of 20° with vertical. Also calculate principal stresses,
their planes, maximum shear stresses and their planes. :

50 MPa
A

80 MPa —l‘
v

40MPa <——
v
50 MPa

18]

—{—* 40MPa

"T’ 80 MPa )

b) Deterrﬁiné the end fixing couples, diameter of the shaft if the maxxmum shearing
stress is not to exceed 50 MN/m? and the position of the section where the shaft

suffers no angular twist. -

3 . .

| "1 Te=15KNm ,.'_ Te=25KNmM
A 8 - C N D.

LLLLLLL

T/

— 1.5m ——+— 1.2m s 15m "

5. a) Determine the maximum bending stress inthe beam shown in ﬁgure below. [10}

10_, 10 . 19

R . 4 kN/m

v v ¥ v ¥

DA - 6m

T
179)77 .

L 2m g

¢

"y
o

" All dimensions arcincm

d ™

b) A hollow mild steel tube is 5 m long and 4 cm internal diameter. Thickness of tube is

8 mm and it is used as a strut with both ends hinged. Determine critical load and safe

foad on the strut. Take E =2.1x10° N/wm® F.0.8=3

**k%

8

6

s,
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4 Assume sux!able data xf necessary

1. Draw axial force diagram, shear force dlagram and bendmg moment diagram for the -

frame shown, mdxcatmg the salient features. - . 63
3‘(1 N/m ) : V ’

B 3

p._._.-wm————*—é m—3

2. a) Determine principal ‘moment of inerfia and orientation of pnncxpal axes passing
through the centroid. All dimensions are in centimeter. . {12}

50

< ‘ ° ;:. 'o‘ . '.
30 i B ]

|
xloimi )

i B
o
) In-a thin walled cy]mdncal vessel show that the volumetric-strain is equal to two

* times circumferentjal strain plus longitudinal strain. [6]

3. a) Derive a relation between Young s modulus of elastlclty, Shear modulus and bulk - .
- modulus. - [6]
-b) Two 150 mm x 75 mm % 4 m 1ong timber members are remforccd with a steel plate
150 mm x 6 mm x 4 m long as shown in figure. The three members are adequately
bolted together The permnssxble stresses for the timber and the steel members are
6 N/mm’ and 130 N/mm? respectively. E for timber is 8.4 GN/m’” and for steel is
210 GN/m”. Calculate the permissible tensile load for the compo:.ltc member and the
amount of elongation due to thisload. - . v (8]




4. a) Determine the principal stresses, orientation of principal planes, maximum shearing
and normal steess on the plane of maximum shear stress. Verify the results by drawing

Mohr’s Circle. . _ 8}
- ) 30 Wmm®
S _ 18 Nfnm? -
75 Nimm® <—-——'[ _ {4—"775Nlmm.1
BN T
" 30 Nmm®

b) A steel shaft transmits 200 horse power at 150 rpm. If the shaft is 110 mm in
diameter, find the torque in the shaft and the maximum shear stress developed. Also,
dstermine the angle of twist for the-shaft in the length 5 m. Take G = 90 GN/m’.
(1 hp =746 watt) , :

5. a) A simply suf)ported timber joist of 6 m span has to carry uniformly distributed load

5 KN/m over its entire length and a point load of 15 KN at its center. Determine the
dimensionis of the rectangular joist if the maximum permissible stress in bending is

12 N/mm?. - [8]

b) Derive an expression for Euler’s formula for crippling. load of a column of length ‘L’
with one end fixed and other hinged cendition. - L 8]

*3+ %
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1. a) Define point of contraflexure. Derive the relationship between rate of loading, Shear

force and Bending moment. [2+4]
b) Draw axial force shear force and bending moment diagram for a given loaded frame.
Also write the salient features. : (10]
15 kN
SOWN T T T
T B ¢ 2m
20kN
i D
§6m
; E
] | B X
} A
y A .
K Sm N
2. a) Define principal moment of inertias and principal axes. (2]
b) Determine principal moment of inertias and principal axes passing through the
[10]

centroid for the following shaded area.

‘ 77,

DScm

RScm

semicircle

\ | } - i
’ 3Ucmr AQcm Slcm

3. a) Find the total elongation in the bar. Take E for the material as the 200Gpa. A Steel bar

of 600 mm® cross-:ectional area is carrying loads as shown in the figure given below. (61

N <~




b) A Circular har ABCD, rigidly fixedat Aand D is subjected to axial loads of 50 KN l
and 100 KN at B and C as shown in the figure. Find the loads shared by each part of i

the bar and displacements of the points B and C. Take E for the steel as 200Gpa. {10}
D
) ~
A7 8 c __
, 4100 T '
2 501N ¥ ——so&—l-—kﬁ — 154~ —-—%

4. Direct stresses of 100 MPa in tension and 60 MPa in compression are applied to an elastic
material at a certain point on planes right angles to each other. If the maximum stress in
not to exceed 150 MPa, to what shearing stress can the material be subjected at the point?
What is then the maximum shearing stress in the material? Also find the magnitude of the
principal stresses and its planes. (8

5. A thin cylindrical shell is 5m long and has 1m internal diameter and 20mm metal

thickness. Calculate the maximum intensity of shear stress, longitudinal. stress and
circumferential stress induced, if subjected to an internal pressure of 5 N/mm2. Also
calculate change in diameter, length and volume of the shell. Take E = 200 GPa and
poisons ratio = 0.3. 6

6. A steel shaft is connected to fixed supports as shown in figure. Limiting shear stress in - i
the material is 50 MPa. Determine the maximum torque that can be applied at joint C. 'i

What is the shear stress at A? (81
~ |
~
N~ :
| $=20 mm /| = N
A (c G=30mm |
e \ I
A N5 T KNm B '
1 Al 1 \
™0.7m ! 0.5m ™~

7. A simply supported beam of span 10m 1s to carry uniformly distributed load 20 KIN/m |
over the entire span and a point load 50 KN at its center. Determine the dimension of
beam, if the beam is rectangular in cross section and the maximum germissiblc stress in :

bending tension and compression are 120 N/mm’ and 100 N/mm respectively. Take

depth of beam two times its breadth. : 8]
8. Derive the Eulers formula for critical load for a strut with both end hinged. (6 !

*% ¥k
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v Assume suitable data if necessary.

1. a) State the principle of Superposition. Explain the stepwise procedure for the

determination of bending moment of the beam using the principle of superposition.

b) Draw axial force, shear force and bending moment diagram for a given loaded frame.

Also write the salient features.
100 KN
| c D Aﬁ
4 421:n
2m—= 2m— N

2. a) Whatis radius of gyration?
b) Determine principal moment of inertia about the centroidal axis of following figure.
) = 1 [Q‘uarter of a circle ’

N |
P!

Y-
}"Tscm'r‘

30mm diameter is subjected to a pull of 60 KN. The
mm and the change in the
ratio and three elastic

30em

3. a) In an experiment, a bar of
measured extension on guage Jength of 200 mm is 0.09
diameter is 0.0039mm. Calculate the values of Poisson's
moduli. '

A composite bar made up of steel and aluminum is rigidly fixed between two supports
as shown in figure. The two bars are free of stress at initial temperature of 25°C. Find
the stresses in the two bars when the temperature increases to 50°C if,

" i) The support are unyielding

ii) The supports move away from each other by 0.1 mm.

[Given: Ec=200 GPa, Ex=70 GPa, as=13x10°/°C, aa=23.1x10°/°C]

b)

[2+2]

(12]

2
(10]

(6]

[10]




Aluminium
6 cm dia.

LY

¥

v' /‘

4. a) Determine the normal and shearing stress on the inclined plane at the angle of 40° to

the vertical. Also calculate principal stresses and their planes. i8]
30 MPa .
30 yﬁ’a
oM p._i-» +f-50MPs
30 MP '
30 MPa

b) A 1m long hollow cylindrical shaft is to be designed to transmit a power of 1670 KW
at a rotational speed of 4500 rpm. The outer diameter is to be 1.75 times the inner
diameter. The maximum shear stress of the material is to be limited to 210 MPa and the
angle of twist is not to exceed 0.5 degrees. Determine the size of the shaft. Assume

maximum torque is 30% greater than the average torque. shear modulus of material is

25.5 GPa. (8]
5. a) Derive the Euler's formula for critical load for a strut with one end fixed another
hinged. Also mention the limitation for using this formula. - 6]

) A simply supported beam of span 10 m, subjected to UDL w throughout the length. If
permissible bending stress in tension and compression are 150 MP2 and 180 MPa
respectively. Calculate Moment of resistance and value of UDL by assuming the I-section

as shown in figure. (8]
100mm |

p—

100 mm

6. A cylindrical shell of length 4m internal diameter 300mm and wall thickness of 12mm is
initially filled with water at atmospheric pressure. Find the increase in volume if the water
is pumped to increase the internal pressure 10 6N/mm?. Take E=2.10x10°N/mm’, v=0.3
and K=2100 N/mm”. ‘ ' (61

* %%k
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LS N LN

1. a) Briefly explain the properties of internal hinge. What do youwsunderstand by point of

contraflexure? [2+42]
b) Draw AFD, SF D and BMD for following beam. Also indicate the silent features. - 12}
20 KN/m
80 KN
[ e T s ssum
A g0} Hinge ¢e
1 I R ] 1
M 2m ! 3m Mm?t  2m ! 3m 1
2. a) Define product moment of inertia. . 2]

b) Calculate the principal moments of inertia of the section given in figure and their
orientation. Assume horizontal and vertical axes to be the given x and y axes and the
bottom left comer of the section to be the origin for the purpose of your calculation. {10}

7I(4 cm '

10cm

" 3. a) Determine the expression for elongation in bar having uniformly tapering circular
section subjected to tensile load P. [6]

b) A steel rod of cross sectional area 1000mm? and two brass rod each of cross sectional
area 800mm’ together support the load of SOKN. Calculate the stresses in the rod.

Take E for steel as 200GPaand E for brass as 100 GPa. [10]

i
T




4. a) The state of stress in a two dimensional stress system is shown in figure. Determine
the principal stresses and their direction, maximum shear and associated normal

stress. [8]
L60 MPa
80MPa . 80 MPa
20 MPa
Y 60 MPa

b) Prove that the hollow shaft of same material, same weight and same length is more
stronger than the solid shaft in case of torque transmission. [ej

5. @) Derive Euler critical buckling load formula for a column having one end fixed and the
other end free. Discuss the limitations of Euler buckling formula. [61

b) A 3.0m long cantilever beam having self-weight 1.5 kN/m is subjected to a
downwards point load of 'P' kN at the free end. Determine the value of *P’ and the
moement of resistance of the beam. Take permissible bending stress in tension and

compression as 150MPa. The cross section is shown in figure. (8]
y 18cm
' 6 cm
18 cm
4 cm

A
6. A cylindrical shell of 260mm external diameter 2.5 m length and Smm wall thickness is
subjected to internal pressure of 1.60 MPa. Calculate the change in diameter, length and
volume of the cylinder if the cylinder has a longitudinal joint. (85% efficiency) and
circumferential joint (65% efficiency). Take Young's modulus = 200GPa and Poisson's
ratio = 0.3 6]

F¥ ¥
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1. Draw axial force, shear force and bending moment diagrams for the frame. Indicate
numerical values at salient points.

2. a)

: A

What is product of inertia?

b) Determine principal moment of inertia of the given figure below about the axes

passing through the centroid.

100 cm

45¢cm

40 cm

45 cm

|

120cm

30cm

3. a) Derive the expression for the total elongation of a uniform bar of length L and cross
section area A under its self weight.

b) Two copper rods and one steel rod are having diameter 4 cm, together support a load
3000 kg as shown in figure below. Determine the stresses in each rod. Take

E,=2 x 10® kg/em® E.= 10 kg/em’

!

3000 kg

YRR 777

P
|

77

el

[16]

(2]

{10]

(5]

(8]



4. a) For the state of plane stress shown in figure below determine. [8]
i) principal stresses ii) orientation of principal planes
iii) maximum shearing stress  iv) normal stress on the plane of maximum shear stress

/\60MPa
—
80 MPa 50 MPa
Z
380 MPa
— 1
¢/ 60 MPa
S (8

. R 4

R L
5. a) A simply supported beam of span Sm loaded with udl 4 kN/m. Determine the
maximum value of bending stress 15 cm above the base of the cross section. The

i8]

cross section is T-section as shown in figure.
10cm

b) Derive torsional equation. 3

3m

42 cm

" 3cm
b) Derive an expression for the Euler’s formula for crippling load on a column with both
(8]

ends fixed.
6. Derive an expression for the volumetric strain of a thin walled cylindrical vessel with its
{7

length ‘L’ internal diameter ‘d’ and thickness ‘t’.
*kkk
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‘\\\\

1. Draw axial force, shear force and bendxng moment dxagram for the glven framc Indicate

numencal values at salient points. [16]
30kN , ’ o
B 30°( X - D .
4m 4m — om Am _ I
A - , SOk-N—.——}- :
FCE N
| A
a) What do you undersumd by pnnc1plc moment of inertia and prmc1pa1 ax‘s" ' , ' 41 »
b) Determme the pnnmple moment of i inertia of the gwen ﬁgure R T _['1‘0]"

T

Coased |

, 'Denve the expressxon fQI the total elonga tion due to the cxrcula:r tapered ba.r Two coppern L
: '{rods and-one steel rod 1s of 3 cm dmametcr together support a load of 5000. kg as shewn i
" figure below.: Find the - stresses “in each ‘Tod. “Take ‘E’ for steel and copper

;A-2x106kg/cm andm"kg/cm S . o

[6+6]




4. a) For the state of plane stress shown in figure below determine (i) the principal planes

(ii) principal stresses (iii) the maximum shearing stress and the corresponding normal , v
stress. ' 18] ;! ? :
15MPa | i
- 17 2 30MPa ﬁi
60 MPa o
. 15MPa
b) Show that hollow shaft is more strong than solid shaft when material, weight and '
length are same.. o ’ (8] .
5. a) Derive the expression for the Euler’s formula for crippling load on a column with "
both ends hinged condition. Explain the limitation of Euler’s Formula also. - (8]
b) For the simply supported- beam .of 4m span loaded with UDL of 3 kN/m, determine
the value of bending stress 80 mm above the base of the cross section. The cross
section of the beam is I section and the dimensions are shown below. ) (8]
B Y
. ] 3,‘cm
¥ '
. - : Lo ! :.“3“14‘44' ‘ .
e 5'6.; Explain the different types of stresses in thin walled oylinders. © . .. T (1 v i o
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SN

Draw axial force, shear force and bending moment diagrams for the frame shown in
figure below, indicating the principal numencal values at salient points. . . [16)

Y
.

SKN/m - - 10KN,

Y.V ¥ ¥ ll;

Intesal D E

2m

1

3m

Im

2. Find the principal moments of inertia and directions of principal axes for the section as
shown in figure below. - » [12] |

800 . .
Quarter Circle (in mm)




3. a) A block of steel 300 mmx150 mmX 100 mm is subjected to axial loads as shown in
figure below. Find the change in the dimensions of the bar and change in volume for

e material of the block. Take Es = 200 GN/m” and poisson's ratio () = 0.30. 181
i 7 =
- 500 KN
900 KN _
4 k
! / ‘
~ 1’ i 1300mm - 7
C700KN << * ’ 100N
- . )

3 S =3
sokN 70, | X
100 mm

b) What isfthe stress ;concentration? What effect is produced mbnttle matenaldueto
fiess concentration? & =7 S

4. a) For an infinitesimal element normal and' shearing stress in the two mutually
perpendicular planes are shown in figure below. Determine the normal and shearing
stress on the inclined plane at an angle of 30° with vertical. Also calculate principal
gtresses their planes, maximum shear stress and their planes. Verify your result using

Iﬁphr's circle. -

SRR N S
-\

30MPa

U S

b) Prove that longitudinal stress is half of the circumferential stress for the thin cylinder
with neat sketch. , [4]




i

securely fixed at each ends has a free length of 11.25 m. Viewed
from end "A" of the shaft, axial couples of 30 KN.m clockwise and 37.5 KN.m
counter clockwise act on the shaft at a distance 45 m and 7.5 m from left

les in magnitude and direction and find

respectively. Determine the end fixing coup
id) for 2 maximum shearing stress of 60 N/mm’.

5. a) A horizontal shaft

the diameter of shaft (soli
. Te=+30KN.m
T, } | Tp=-37.5KNm o
A - —
A7 cr ) B
] | | :
e A5m . 30m e 375m A,J'
N 1125m L
F—v -

b) Derive the bending equation s. 2.z
: y I R

6. Denve Bulex’é formula of critical load for a steel column with

explain the limitations to the use of this formula.
*k*

-

both ends fixed. Also

[10]

(6]

(6+2]
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1. Draw axial force, shear force and bending moment diagrams for the given frame. Indicate
numerical values at salient points. v [16]

_ S0KN 15 KN/m
Internal Hinge B A 300

- 4m )'{4 2m 'l

2. Define principal moment of inertia and principal axes. Determine the principal axes and
principal moment of inertia of the given section. . [2+10]

70

/T
FoAT0 X

3.3 A rigid bar 3.5 m in Jength is hinged at L and is supported by steel rod SM and copper
rod PN as shown in figure below. If the length of SM and PN are 1 m and 0.75 m and
cross-sectional area 2 cm’ and 4 cm? respectively, determine stress in each of the rods
and elongation of the steel rod if a load of 100 KN is applied on the bar at 2 distance
of 2.5 meters from the hinge. [8]
Take Ec = 1.2x10% KN/m” and Es = 210 SKN/m’

The bar is horizontal prior to the application of the load.




b) Sketch the stress and strain diagram for mild steel as per tensile test and deseribe the
characteristics points. 4

4. a) Two planes AB and BC which are at right angles, carry shear stresses of intensity
17.5 N/mm? while these planes also carry 2 tensile stress 70 N/mm’ and compressive
stress of 35 N/mm? respectively. Determine the principles planes and principal
stresses and also determine maximum shear stress and the plane at which it acts. (8]

35 N/mm’

1l s 17.5Nmm’

Cr =
, ,
70 N/mm o——h ' - 70 N/mm’
D
- e A A
17.5 N/mm’
35 N/mm’

b) A copper plate vessel in the shape of thin spherical shell 50 cm radius and 1 cm shell
thickness is completely filled with fluid at atmospheric pressure. Additional fluid is
then pumped till the pressure increase by 10 MN/m’. Find the volume of this
additional fluid, given that the poisson's ratio is 0.26 and modulus of elasticity 100
GN/m? for the shell material. 8)

5. a) A hollow cylinder shaft is required to transfer 500 KW at 120 rpm. The maximum
torque is likely to exceed the mean torque by 25%. If the shear is not to exceed 60
MN/m? and the twist not 1o exceed 2° for a length of 4 m, find the minimum external
diameter of the shaft to satisfy above conditions. Take diameter ratio to be 2/5 and
G =80 GN/m’. (8]

b) A Cantilever beam 5 m in length is subjected to load as shown in figure below.
Determine the value of bending stress 30 mm below from the top surface of the beam.  [8]

60 mm
L
/2/ 8 KN/m (‘“’KN
/ T
e T om — T Lj 60 mm
250 mm

6. Classify the column based on thieir nature of failure pattern. Derive the expression for the
Euler's formula for crippling load on a column of length 1 with both ends hinged
condition. {3+5]

& kK
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AN N N

- a) Define shear force and bending moment at a section of beam. [4)

b) Draw axial force, shear force and bending moment diagram of the frame shown in
figure below.

et
.

(12]

2. a) Obtain the principle moment of inertia and draw principle axes for the plane figure
given below. ‘ (8]

- B\

20cm, 40cm

1.30em , S0em , SOcm._ )
-—i&_ e e =T A
b) Derive the relation Mot {81

I v R




3. a) Find the forces in each members of the bar system shown in figure below. Take cross

b)

sectional area of each bar as 6 cm” and modulus of elasticity E as 2x10°N/mm’.

The principle stresses at a point in a bar are 100 MPa tensile and 40 MPa
compressive. Find the normal stress shears and resultant stress on a plane inclined at
60° to the axis of major principal siress.

A water pipe 500 mm internal diameter contains water at a pressurc head 100 m. If
the unit weight of water is 10 KN/m’ and allowable stress of pipe maerial is 20
N/mm?. Calculate the thickness of the pipe. v

A solid circular shaft is subjected to a torque 120 Nm. Determine the diameter if the
allowable shear stress is 100 N/mm? and the allowable angle of twist is 30° per 10
diameter length of the shaft. G= 10° N/mm’. -

Derive euler's column formula for critical load of a column with both ends hinged.

Determine the slope and deflection at the free end of the cantilever beam shown in

figure below.
SOKN 40 KN

. ‘L 5cm
A 2m »l, © am -' {
A a ’ 10 cm

a . B C

E = 200 KN/mm’

**k¥

(8]

{81

(8]
{8l

(&)
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a) Bxplam shwr force and bendmg moments e :

'b)" Draw axial forc\,, shear force and bendmg moment dlagrams for the frame mven in’

figure bejow.

5() KN

5 KN/m

FL&LJ.JHL_

. \

[

% 3m o, . 6m . . :
A K L ‘ .

Fin

2. a) Determme prmupal moment of inertia and draw onentaﬁon of pnncxpal axes of the

figure shown in ﬁgure below

s 120ecm >4

b) Define principle moment inertia.

3. a) ABCis arigid bar, wire BD is made of aluminum and EC is made of steel. Determme
the stresses in rods and reactions at A. Take Ay = 4 mm?, Ag = 2 mm®

KN/m?> L Eq =210 KN/m™

: b) Derive a reianop bemeen Youngu modu‘us of eiasmut) Shear modulus arw’ bulk

- modulus.

5

M

SIS ,/)f/////// /.
D

- Aluminumbas Steel bar § - $v
" Rigid ba{ 5
i
A T
t'— 2 - _+" im _"'” 1m "”

s Ba= 72

Programme | BCE ~  |PassMarks (32 |
Year/Part | /1 Time 3hrs. |

[12]

o

[4]

(8]

[




4 a) The state of stress in a two dxmensxonal stress system is as shown m ﬁguxe ‘oelow
Determine the prmc:pa] stresses and onentatlon of principal p]anes 18]

90 Mpa

120 Mpa' <

~120:Mpa' '

‘ ) 98.(&155

b) Prove that the lonaxtudmal stress at thin cylmders is equal to tbc ha]f of

_circumferential smess at that thin cvhndcrs

k__._~, 50 Mpa '

81

5. a‘) A solid circular shaft is subjected to a torque 140 ‘\Im Detemnne the dxamete‘ if the_

‘allowable shear stress is 100 N/mm’ and the alIowable angle of twist is 3° per 10

diameter length of the shaft. G = 105 N/mm2

.b) Prove that the torque transmitted by the hol}ow shaft is greater than thc sohd shaft of ~

same wemht. matenal and fvncth _
T *_** .

8
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\‘\‘\'\

Draw axial force, shear force and bending moment diagram of given loaded frame. Also
show the saljent feature. - '

% ZO0¥Nm KN
siai/m T11T3 D .r -
’ ¥ c E

3m

p

m

[
.

[16]

2. Obtain the principle moment of inertia and draw the orientation of principal axes in a
sketch. -

20 cm

10 cm

_7‘,_2_9_@__);_2&7\1_&993'-
3. The state of the stress in a two dimensional stress system as shown in figure below. Find
the principal planes and maximum shear stress. Determine also the normal and tangential

stress on plane BD. Venfy the results by drawing Mohr's circle. [8] |

90 KN/mm’

> 3B

v — x>~ 50 KN/mm®
160KNmm%, | | .

‘ { 160 KN/mm”

90 KN/mm>

4

\

" 50 KN/mm?

(12

i



4. A horizontal beam 4 m long is simply supported at ends carries a UDL of 40 KN/m over
the whole span along with a concentrated load of 40 KN at its mid span. The Beam is of
I-section of overall depth 36cm. Find the maximum Tensile and Compressive stress.

: ) , 15cm. ’

L -y

e |

—

- - [ [-——‘ E -
;9cm 6 1 9cm. . 22 em

1 I18cm
=

. Derive the expression for Euler's Critical load for Strut with one end fixed and other
hinged. Also explain the limitations to the use of this formula.

. A hollow steel shaft, of 6 cm and 4 cm outer and inner diameters respectively, rotates
with a speed of 250 RPM. Permissible shearing stress for the material is 80 MN/m’ and
maximum torque is 1.2 times the mean torque. For the shaft obtain; (a) Power transmitted

by the shaft (b) Strength of hollow shaft. .
_ Prove that the longitudinal stress at thin cylinders is equal to the half of circumferential
stress at that thin cylinders.

A bar ABCD fixed at A and D is subjected to axial forces as shown in figure below.
Determine the forces in each portion of the bar and displacement of point B and C. Take

E =210 GN/m™.

2 1800 mm’ 4

1200 mm : 4

)- 900 mm -

1 il r

JPOKN — 100 KN %

/] : ' %

7/ 4

A

¢ 5 , C i 4

s/ 0.6m 0.85m . ' }.1 m

3
&

*¥¥

(8l

{8l

8

(8]

(2]
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Candidates are required to give their answers in their own words as far as practicable.

v

v Attempt All questions.

v The figures in the margin indicate Full Marks. -

v’ Assume suitable data if necessary. T
l. Draw axial force, shear force and bending moment diagram of the frame loaded as shown

in the figure below: Coamn .y [16]

2. Determine-the- orientation-of - the principal- axes-and- the-moment of inertia -about the ;

centroidal axes of composite section as shown. (12}

» 12cm ., 8cm I !

. l// 0 em |

i

- i - 5

. | |

3. Determine the orientation of principal axes and principal stresses for the clement loaded _
as shown in figure below. Also calculate maximum shear stress and orientation of their

- ' (81 !

plane.

5 80 N/mm?>

60 _N/ﬁml?

L



A cantilever beam >m in length is subjected to the loads as shown i figure. Determine

the maximum bending stresses in the beam. Also. determine the value of bending suress
75 mm below from the top surface of the beam.

S0mm
\i 120mm
N 8KN/m | ‘
Rl s
\Q-—-— 5 --—-..i - 200mny —

. Derive a relation between Young's modulus of elasticity and bulk modulus.

5 A hollow steel shaft having 10 cm outer diameter and 7 cm inside diameter is rotating at a

2

speed of 300 rpm. if the permissible shear stress is 80 N/mm’ and the maximum torque is
1.3 timas the mean torque. Determine the power transmitted by the shaft.

A thin walled cylindrical shell made up of copper plate has been filled with a liquid at

atmospheric pressure. An additional 8Qcc of liquid is then pumped into 3 m cylindncal

shell whose internal diameter is 300 mm and wall thickness 14 mm. Find the values of
pressure developed on the wall of cylinder due to this extra liquid. Take Poissom

ratio = 0.36 and Modulus of elasticity E =

its both ends hinged condition.

10° kg/em’.

. Derive an expression for Euler's formula for-crippling load of a column of length L with

k¥

1]

(81

{8]

(8]

(12]
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¥ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.

V' The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Draw bending moment; shear force and axial force and diagrams for the given frame.
Also indicate salient points, if necessary. ‘ [16]
10 KN/m S0KN :

dm o 4m ¢ 3mi

A

o ¥

2. Calculate the principal moment of inertia, direction and position for the given shaded
figure. : {12]

3. a) Derive a relation between Young’s modulus and Bulk modulus. [81
b) Determine the elongation of the bar as shown in figure. Take E = 2 x 10°N/mm? _ 8]




4. Figure below shows the state of stress of a point in a two dimensional stressed body ‘
Determine the magnitude and direction of the principle stresses. (8]
2 8 K.N/cm2 )

L 12 Kem?

,E——.é 6 KN/cm®
8 KN/cm?

5. A simply supported timber joist of 5 m span has to carry uniformly distributed load 6
© KN/m over its whole span and a point load of 15 KN at its center. Determine the
dimensions of the joist if the maximum permissible stress in bending is 10 N/mm’. Take

12 KN/em? b

the depth of the joist is twice of its breadth. : (8]
6. Prove that the longitudinal stress at thin cylinders is equal to the half of circumferential
stress at that thin cylinder. , {6

7. A hollow steel shaft 3 m long must transmit 150 KW of power at 150 rpm. The total
angle of twist in this length should not exceed 2.5 degrees and allowable shearing stress is
60 MPa. Determine the inside and outside diameters of the shafts if G = 85 Gpa. [6]

8 Derive an expression for Euler critical load for a strut with one end fixed and another -
hinged. Explain the limitations to the use of this formula. (8]
: k% - .
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v The figures in the margin indicate Fi ull Marks.
v Assume suitable data if necessary.

¥

1. a) Draw bending moment diagram in the simple beam and frame shown in figure below:  [4]

) - 10 KN-m i ‘azo KN
1 N 1 )
7&7 Zﬁ :37 dm
1 4m_ 6m | :
T " r 5

1

b) Draw axial force, shear force and bending moment diagram for the frame shown in

figure below. 12} .

_@;@—%’—@3—*—-———9{——5‘“ ‘

2. Find the principal axes and principal moments of inertia about axes through: centroid of
the given figure. Verify your results using Mohr’s circle. . [12]




3. Determine the maamum perimsitle Foid 1 the compreasive stress in the rod is not to

(&)

exceed 11O MPa and that i the tabe s not o exeecd B0 ML Take By © 200 Gpa ad
Ep = 100 Gl

0.1 mm

L

—Brass tube

v

The intensity of the cesultant stress on a certain plane is 60 N/mm? (tensile) and is
inclined at an 3¢° to the normal of the plane. The stress on a plane right angle to this
plane has a ormal tensile component intensity of 40N/mn’. [12]
Find: (a) The resuitant stress in the second plane

(b) The principal plane and principal stresses

(cj The phaae sf maxwaum shear and its itensity

100 mm’

Derive a ratio fx¢ thickness of cylindrical portion to spherical poriion for @ cylindricai
vessel with hemispherical ends. (6]
A solid bar of metai 5¢ mm diameter and 200 mm length is tested under tension. A 10

KN load produces an elongation of 0.0051 mm. The same bar undergoes 6 twist of 1°
when subjected to a torque of 4 KNm. Determine Young's modulus and Poisson’s ratio of

the shaft materiai. (6]
) . M ¢ E .

What is pure beading? Prove that —I— ='_Y—= R where the symbols have their usual
neanings. [1+7]
Calculate the bucking load for a strut of T scctionjshown in figure below. The strut is 3m
long and hinged at both ends. Take E =200 GN/m” (8]

. 100 mm ,

A S

[ 10 mm-

70 mm

KAk
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
' The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
"1. Determine the reactions at supports, draw free body diagrams of each members and plot
axial force, shearing force and bending moment diagram for the frame loaded as shown in
figure below. [16]
' BRI PYREER
7 A
2 4
W Hinge
7 7
6m
L R :
- 4m I 4m p 2m )
1 i '
2. a) "The moment of inertia forms the basis of dynamics of rigid bodies and strength of
" material". Explain the statement. 4 : 4]
b) Determine principal ﬁ;dment of inertia and their orientation of the shaded area as
shown in figure below. v - 81
~
«— Quarter Circle
40 mm
4 | sy
3. a) Explain with neat sketch a typical stress-strain diagrani for characteristics of mild
cteel. Ales deseribe stress concentrations in the strained body. [3+3]
[} m long was subjected to 2 tension fest Ca
siongation was found to be 0.0C5 om and
¢ the value oft ki




4, An element in a stressed material has a tensile stress of 50 MN/m® and a compressive
stress of 350 MN/mz acting on two mutually perpendicular planes and equal shear
stresses of 100 MN/m? on these planes. Find principal stresses and plot Mohr’s circie to

verify your results.

5. Determine change in diameter and volumetric strain for the cylindrical shell of 2 m
extemal diameter and 5§ m length, subjected to an internal pressure of 350 N/cm?. The
Principle stress is not to exceed 16 KN/em®. Assume E = 200 GPa and poisson's ratio

b) Determine the maximum valye of P in the simplzy supported beam shown in figure

- below if the bending stress is limited 12000 KN/m?2.

! _

20 cm

S ﬁ_ 30 cm

1

4m

8. a) Derive an expression for the equivalent length of a strut when its one end is fixed and

other hinged.

b) What do you understand by term buckling in the column theory? Also explain the
limitations of Enler's formula for the analysis of Ieng column, '

*k¥

(8]

[6]

[6]
2

[6]
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Candidates are required to give their answers in their own words as far as practicable.

- v
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Draw axial force, sbeanng force and bending moment diagrams for the foﬂo»\nng frame

‘loaded as shown. Indicate salient points if any.

a) State and prove parallel axis theorem for product of inertia.

b) Determine the principle moment of inertia about centrodial axis and locate the
principle axes for the section shown in figure below.

Im

e

S|

f'"f dn g g 3wy

3. ) Derive the iclation henween Bulk auadidos and Yovngs meduhe of Fhstoty

b) Determine vertical displacement of pomt bl AR by 0 npid b amd remains

borizontal, AC and 12 are ponds e of Steeh and olomeniee hav e disinetor Z8mim

[16]

4]

(8]

8]



and 40mm repecuvely. I for steed and aluminium e 2O0GPa and - 70GPa

respectively
YORN
A 13
r
300m
i b-om T _7___“4,..1.:....:?-—-_:-7-‘:3'-‘_: b

(200w 207y

a) Derive an expression for the normal stress and shear stress on an oblique section of
rectangular strained body when it is subjected to direct stresses in two perpendicular
Jirections accompanied with simple shear stress. :

b) Fipd the exterizl and internal diameters required {or a hollow shaft which 13 10
fransmit 40 X'W of power at 740 rev/minute. The shear stress is to be Jimiied io
el - . - .
100MN/m’. Take external diameter to be twice the internal diameter.

a1 A thin cybndrical sheil 4m jong and thickness L.ocin s of 1.5cm Intent diametur
Determine the change in lengih and diameier if the sheil is subjected o an wternal

pressure of 25N/mm’. E=2.05x10°N/mm?” and poisson’s ratio=0.3.

b) A cantilever beam 3m in length is subjected to load as shown belov.. Determine
maximum bending stress at 25mm below from the top surface of the beam.

Y% Se
20K iy
. SKNim ] ,
% o oo i i eV A ‘ S i1 2em
7
./ ——
7 i ! )%5cm
Y/ | B -
A
. A y K 20cm "
» /

v A round bar is clamped al bottom and free at top. lts effective lengih is 2m. A

neuces a nodzonlai deficction of Z2imat LCioming

horzomial foree of 30578 ab Wp pr
the buckling joad 1or e bar 17 e ioad is appiied alaliy onwp.

ok k

18]

]

,...
[o23]
Vor ol
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v Candidates are required to give their answers in their own words as far as practicable.

[ -

- v Attempt All questions.

v The figures in the margin indicate
v Assume suitable data if necessary.

Full Marks.

N 1. ay What do you mean by principle of superposition? Explain with suitable example.
What are its limitations? : [4]
. b) Draw axial force, shear force and bending moment diagram indicating salient points
for the frame loaded as shown. - : 2]
" Hinge VKN jorNm A0
ey, | [TTIITTITRAR
. > ] —_— 1'
4m
20 KN/m
. 'r_i m lm 2m 1 im 1 s -

oment of inertia and orientation of principal axes for the

figure below about its centroid.

45cm

9. Determine the principal m
[12]

composite section shown in

it

Tz

11
s o %
¥YLi0iT Io 2=

)
[N
et



i cylindrical shell made up of copper plate has been filled with a liquid at
atmospheric pressure. An additiona] 30 c.c. of liquid is then pumped in to 2m Jong
cylinder whose intemna] diameter is 25 cim and wall thickness is 12 mm. Find the values of
‘pressure developed on the wal] of cylinder due to this extra liquid. Take poission
ratio = 0.34 and modules of Elasticity = 108 kgfem?. _

. Asteel bar 0§ 2.5 ¢ diameter when subjecied 10 a torque of 300N produces an angle of

twist of 1.33 degrees in the length of 25cm. The same bar whep subjected to tension

elongates 0.01cm in length of 15cm under 5 load of 70KN. Deduce the value of poissop's

ratio for the materia]. ’ [6]

. @) Describe the importance of computing deflections in beams, Also give two typical
exampies of pure bending of beam. :

b) Find the slope and deflection under the Joad 2. s
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' Subject: - Surveying 1 (CE 509

Candidates are required to give their answers in their own words as far as pracncable
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What are general principles of surveying? Why in surveying principle of “working from
whole to part” and accuracy are to be followed? Explain. 7
In a preliminary study plan of a hydropower project, the horizontal distance between the

dam and the powerhouse, which is 1 km on the field, is represented by a line 25 cm.
Calculate the representative factor used in the map. Draw a diagonal scale long to read

[1+3] ]

upto 1 m and long enough to measure 500 m. Also indicate the following distances .

(1) 123 m (i1) 256 m

Define the term precision and the accuracy. You are given the task of surveying to

measure the linear distance between A and B. Noted that A and B are not visible. Explain
the procedure for the distance measurement with the neat sketch.

A 30 cm stee] tape measured 30.015 m, when standarized fully supported condition under

a 70 N pull at a temperatme of 20°C. The tape weighed 0.9 kg (9N) and had a cross-

sectional area of 0.028 cm?®. What is the true length of the recorded distance AB for the

following conditions? Assume all full tape length except in the last one. Take
a=1.15x 10°°C, E=2.11 x 10° N/em’.

Recorded distance AB 114.095 m
Average temperature 12°C
Condition of support Suspended
Tension 100 N

~ Elevation difference / 100 m 25m

What is misclosure ratio? Explain a neat sketch show how the closing error is adjusted
graphically in compass traverse.

The FB of line AB of an open traverse ABCDEFG is 40°45. The deflection angles
between the lines were measured with a theodolite and were as follows: 26°37' (R) at B,
66°45' (L) at C, 20°56’ (R) at D, 33°54' (R) at E and 26°54’ (L) at F. If the BB of the last
line FG observed was 209°33’, check whether the observation for deflection angles were
cortect or not. If not, compute the correct bearings of all the lines and correct deflection
angles.

During the construction of a road, 5 pegs are to be set out at the centre lines of the road.
For this purpose, fly level is run from a benchmark of RL 3010 m, the following readings
were obtained:

Backsight: (-)1.234, 2.594,1.327,2 869

Foresight: 0.456, 1.123, 0.499

From the last position of instrument first 5 pegs at 30 m intervals are to be set out on a
uniform rising gradient of 1 in 80. Enter the readings on a level field book and work out
the staff readings on the top of the pegs. If last peg is to be established to have a RL of
3012.476 m, find the correct RLs of each station.

(4]

(1431

6]

[1+3] |

(8]

(6]




8. The results of reciprocal levelling between stations A and B 250 m apart on opposite side

of a wide river were as follows:

Level of | Height of eye piece (m) | Staff readings
A 1.339 25180nB -
B 1.332 0.5240n A

Find: a) The difference of level between A and B »
b) Curvature and refraction correction if mean radius of earth = 6365 km
c) The error due to imperfect adjustment of the diaphragm wires.

d) IfRL of B = 1460.605 m, find RL of A. [6]
9. Describe Cross-sectioning and L-section levelling with sketches. 4]
10. What is orientation in plane table surveying? Describe the more reliable method with a
sketch. [1+3]
11. What are the different methods of measuring horizontal angles in theodolite survey?
Explain any one method with supporting sketch. [1+3]
12. A theodolite is set over station ‘O’ to measure direction to stations A, B, C and D. The
observed circle readings are as follows: Compute the mean horizontal angle by mean
direction method and adjust them if necessary. Also calculate, missing data of vertical
circle reading. [5+1]
Instrument | Target Station | Telescope | Horizontal Circle Readings | Vertical Circle Readings
A Direct 00°60°00" 120°15'10”
Reversed 179°59'40” ?
B Direct 60°55'10"" ?
Reversed 240°55'20" 308°51°40"
o C Direct 140°56'50" ?
Reversed 320°51°20” 269°15'10”
D Direct 270°20'10” 177°20'10"
Reversed 90°20°20" 7
A Direct 00°00' 20" -
Reversed 180°00'30" -
13. What are the purposes of the triangulation and trilateration survey describe in briefly?
Wiite down the general specification of tertiary triangulation. [143]
14. Calculate the area of traverse by co-ordinate and double meridian distance method. [3+3]
Line AB BC CD DA
Latitude (m) 370 1 240 | 260 | 390
Departure (m) | 220 | -400 | -300 | 480
15. Find the volume of cutting in a length of 60 m with the following data for a two level
section using prismoidal and trapezoidal (average end rule) formula. Also calculate
prismoidal correction. Formation width = 9 m, side slope = 2:1, transverse slope = 6:1.
The ground levels at 30 m intervals are given below. [3+3]
Chainage (m) 0 30 60
GL (m) 281.50 | 281.80 | 282.40
The formation has upward slope of 1 in 40 with the formation level at 0 chainage being
278.00 m. _
16. What is EDM? Describe about the principles of distance measurement techniques in
EDM. {1+3]

F*%¥
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Candidates are required to give their answers in their own words as far as practicable..
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Fixing a new point at least from two control point and consistency are the most important
principles in surveying works, explain with illustration. :
A rectangular plot of land of area 2.25 hectare is represented on a map of similar
rectangle area of 36 cm?. Calculate the representative factor of the scale of the map. Draw
a scale to read up to a meter from the map. The scale should be long enough to measure
up to 400m. Also draw a scale to read 275 m from the map using diagonal scale.

Define systematic error and random error. A base line was measured by 20m tape
suspended in catenary under 2 pull of 145 N, the mean temperature being 14°C. The
lengths of various segments of the tape and the difference in level of the two ends of a

segment are given in table.

Span | Length (m) | Difference in level (m)
1 19.992 +0.346
2 19.930 -0.214
3 19.892 +0.309
4 19.940 -0.106

If the tape was standardized on the flat under a pull of 95 N at 18°C determine the correct
length of the line. Take:

Cross-sectional are§ of the tape = 3.35 mm?, mass of the tape = 0.025 kg/m, coefficient of
linear expansion = 0.9x10°® per °C, Young’s modulus = 14.8x10* MN/m’

Define meridian. Describe with example about the graphical adjustment of disclosure
during plotting of compass traverse.

The clockwise angles of a closed polygon are observed to be as follows:
Station [ A | B | C D E F
Angles | 223°46' | 241°17°| 257°02'] 250°21'| 242°19'| 225°15°)

If the true bearings of BC and CD are 1.23014' and 200°16’ respectively, and magnetic

bearing of EF is 333 21, calculate the true bearing of all other sides and the magnetic
declination.

The following consecutive staff readings were taken on pegs at 15m interval on a
continuously sloping ground: 0.895, 1.305, 2.800, 1.960, 2.690, 1.255, 2.120, 2.825,
1.450, 1.895, 1.685, 2.050 (Stn. A). R.L. of station A where the reading 2.050 was taken
is known to be 50.250 m. From the last position of the instrument two stations Band C

[4]
of

[2+6]

[1+4]
(6]

with R.L. 50.000 m and 51,000 m respectively are to be established without disturbing the -

instrument: Workout the staff reading at B and C and compute the RL of all points in HI
level book format.

(8]




7. The results of reciprocal leveling between stations A and B 250 m apart on opposite sides

of a wide river were as follows. ‘ (4]
Level at | Height of eyepiece (m) | Staff reading
A 1.399 2518 onB
B 1.332 0.524 on A

Find (a) The true difference of level between the stations.(b) Error due to curvature and
refraction, assuming the mean radius of the earth 6365 km.(c) Collimation error.

8. Why is two peg test carried out? State the points to be considered in fly leveling. - . [1+3]
9. What are the fundamental lines of theodolite? Write desired relation between them with
necessary sketch. S [1+4]

10. The following observations were recorded in a theodolite traverse ABCDA. Compute the
correct horizontal angles and find missing readings from the following readings in given

table. Find the permissible angular error, if least count of theodolite is 20”. [8]
HCR Observations VCR Observation
Inst.Stn.| Target Stn.
s arge FL FR FL FR
D 90°00"00" 269°59'50"
A Oz (y 2
B 180°16'10” 00°16°10" 8875010 )
A 90°00'10” 270°0020"
B 92 0g 1/ 4
C 200°25'50" 20°26'10” ) 308°51°20
B 90°00'00" 269°59'40”
C 0 o 0
D | 17970ma0r | 359°08307 | % %0 ‘
C 89°59'50” 270°00'10" -
D 9 014’70y
A 160°12°40” | 340°12'30” ) 270°1420
11. Calculate the area of transverse by coordinate and double meridian distance method. [4]
Line PQ | QR| RS Sp :

Latitude (m) -390 | 270 380 | 280
Departure (m) | 320 | -170] -620} 470

12. Find the volume of cutting in a length of 200m with the following data for a two level
section using the prismoidal and trapezoidal formula. Also calculate the prismoidal
correction. Formation width 10m, side slope = 2:1, transverse slope = 5:1. The ground
level at 50m intervals are given below.

Chainages (m) 0 50 100 150 200
Ground level (m) | 580.50 | 582.00| 583.60| 584.25| 585.40

The formation has a upward slope of 1 in 40 with the formation level at 0+000 chainage
being 580.000m. 8]

13. Write short notes on: (Any Three) [3x4]

a) Principles involved in choosing stations for a chain and tape survey.
b) Plane table resection and advantages of plane table surveying.

¢) Differentiates between triangulation and trilateration.

d) Classification and principles of EDM.

¥k k




TRIBHUVAN UNIVERSITY

Exam.

INSTITUTE OF ENGINEERING [Leva | BE Full Marks | 80
 Examination Control Division | Programme | BCE Pass Marks |32
_ 2078 Bhadra Year /Part- | 11/1 Time 3 hrs.

" Subject: - Surveying I (CE 504)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. o o '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. :

AR NE NN

1. Explain bricﬂf the principles of surveying with suitable examples. _

Explain ‘Scale of a Map’ and how the scale has been classified and its range of values?
The distance between Kathmandu and Pokhara is 200 km. In a highway map. it is
represented by a line 5 cm long. Find it’s R.F. Draw a diagonal scale to show single km
and maximum 600 km indicate the following distances. a) 224 km .b) 338 km ¢) 459 km
~ d)579km ' o

3. A tape of nominal length 30 m is standardized in catenaiy at 50N tension and found to be

N

41

29.8940 m. If the mass of the tape is 0.015 kg/m, calculate the horizontal length ofaspan .

' recorded as 24 m. (Note: Calculation should be done taking at least 4 decimal)

4. ‘What is the fundamental principle of chain surveying? What are the operations involved -

in chain surveying? Explain with neat sketches. _
5. Determine the Permissible angular mis-closure ‘and adjusted bearings in the following
" Jink traverse PABCQ. Bearing of line PA = 30°15" and bearing of line QC =225°45". The .

deflection angle measured are Ap = +100°30’, Ap = +135°45' and Ac = +140°00’. Least

count =30’ , A
6. In the compass surveying you corrected ail the bearing then plotted to it why there is

closing error? Define closing error. If the closing error direction is perfectly horizontal, -

, then describe the graphical method with neat sketch. »
7. What are the principles of plane table surveying? Describe the process of Oﬁentaﬁon of

" plane table by Back sighting. , I : £ -
8. What are the basic principles of levelling and describe reciprocal levelling. i

9. Following readings were taken during a leveling work from TBMI to TBM2; 2.191,
- 2.505, 2.325, 1.496, 3.019, 2.513, 2.811, 1.752 and 3.824 m. Level instrument was.
changing after 4® and 7% readings. Enter the above readings in a level field book format

 and compute RLS of all the points and adjust the RLs if error arises also. RLs of TBM1

and TBM2 are 1449.870 and 1448.710 m respectively.

" 10. A level instrument was set up exactly mid-way betwecn.twd pegs A andB 60m apart and

found true difference of Jeve :
* Q on the line AB 6m from B'and inside of AB and following readings were taken at a and
B. - S e ~

5]
[4]
(6]
4]

[4
[3+2]

(6]

ével =.0.320 m. The level instrument was then set up at a point

Bl

Staff readings S(m)

In;tmmex_;t at- Sighted to Middlo

A ‘ . 1387

Q B 1.069

I

"Compute the correct staff readings on A and B when the line of collimation is exactly
horizontal. Also compute collimation precision ratio. -




11. Whai are the methods used to plot the theodohte traverse" State what eITors are
eliminated by repetition method.

12. Calculate the mean horizontal angles. If necessary, adjust them also.

Instrument - Sighted to HCR Observation
o _ Face Left - Faceright
: P » 00°00°00” 179°59'40”
Q 294°%29°50” 114°30'20”
R 137°5420” - -317°54'40"
P 00°00'40” 180°0020" - -

13. Define trilateration. Write down the General specxﬁcauons of different types of
triangulation.

_14. The following perpendicular offset were.taken from a chain line to a hedge.

Chainage (m) | 0 |5.5]12.7]255[405
Offset(m) | 525]65] 47 | 52 | 42

" Find the area enclosed by the boundary, using any two method.

15. Find the volume by the trapezoidal and Prismoidai formula with the following data:
Chainages(m) 0 130 {60 |
Central depth of cut (m) | 1.85 12.15 | 245

Formation width = 12 m, Side slopes = 2:1, Transverse slbpe'——— 6:1. Also calculate the
Prismoidal correction.

16. What are the principles of actual operation of EDM" Describe the sources of: errors of
EDM.

k%

W
o

4]
1

[6].

4]
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v' Candidates are required to give their answers in their own words as far as pracucable
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v The figures in the margin indicate Full Marks.
'Y Assume suitable data if necessary.

1. What is Surveying? Differentiate between Plane and geodetic surveying. [143]
2. How do you apply pnncxple of surveying in two way linear distance measurement?
Explam : [4].

3. Four bays of base line AB were measured under a tension of 120N and the data was given
below. If the tape was standardised on the flat under a pull of 839N and a temperature of

20°C. Calculate the true length of line. - [6]
Bay | Length (m) | Difference in level (m) | - -
1 | 29478 | +0294
T2 29.208 .- -0384
3 | 29396 +0.923
4 -1 29916 - -0.726

Filed temperature = 31°C; CSA of tape = 3.24 mm’; densny 7700 kg/m coefficlent of
linear éxpansion = 0.000001/°C; Young Modulus = 15 3% 10* MN/m?

4. ‘What is chain survey? Describe principle and methods of { chain survey. ' i4]
5. How can open traverse be checked during compass survey? Descnbe Bowditch method of
" adjustment of closed traverse graphically. A - [2+4]
6. During compass survey in link travcrse from station M2 to. M8, follow1n° observatxons o
were recorded. [6]
| Station | Deflection angle (degrees) | Leg Bearing (degrees) :
M2 =70 - [ MI-M2 | 105 -
A +20 1 M2-A
B -90 " A-B
M8 ' +70 . B-M$§ ,
: M8M9 | - | 36

: Compute bearings of link Iegs Chcck accuracy of work if Jeast count of compass used is
1 degree. Correct affected bearings if necessary. :

7.- When do you recommend for permanent adjustment of a level? Describe with testing
procedure. (43

8. Durmg permanent adjustment of level by two peg method followmg observatxon were
made on'staffs C and D held vertically 50 m apart on falrly Jevel ground

- Instrument at E mid of CD
Staff reading at C = 1.455 and Staff readmg onD=1. 860
Instrument at F such that CF = Sm and DF =45 m
Staff reading on C = 1.500 and staff reading on D=1.925
Find the magnitude and direction of closing error and precision of instrument. What is the .
reading in C and D with respect to horizontai line of f sight? [61 " -




9. Following staff Padmg were taken during a levelling opcratxon at common interval of
20m. The respective staff readings are as follows
1.253, 1.752, 1.005, 0.675, 1.998, 0.825, 1.737, 1.444, 1.619, 0.750 and 2619 m. The
instrument is shifted after 4°' 6" and 9" readings. The RL of starting station is 1280 and
that of end station is 1279.924 'm respectively. Compute RL, apply necessary check and

adjust RL of each station by any method. , . (6}
10. Describe radiation and intersection methods of plane table survey. - 7
11. What are fundamchtal lines in theodolite? Expiain relationship among them o [2+2]

12 Following angular observation were made dnnng reiteration method of measurement bya
theodolite. Compute the Horizontal angles included between survey lines OA, OB and
OC by mean direction method. Apply necessary check and ‘corrections if least count of
instrument to be adopted is | minute. Also find missing datain VCR. A [6+2]

Inst stn | Sighted to | Face | HCR observation | VCR observation
D M|]S| D |IM]|S
A L 00 {0000 | 65 | 45| 00
R | 180 ]00 (00} ? ?2{?
d B L {10040 (40 ] 2 [ 2172
o R | 28013 S0 | 268 {551 00
: C L |16} {20140} 2 | 2| ?
R |34y {20 1201300 | 40 | 00
A L 00 | 00 {20
R | 180 | 00 | 00
13. Differentiate between triangulation and trilateration with advantaoes and dxsadvantages 4]
14. Compute the area of the following traverse by DMD method. 4
Line | Latitude (m) | Departure (m) - Co '
AB 0.00 405.85
BC | 182.00 0.00
CD 87.50 -151.55
DE -85.50 - -148.10
EA -184.00 -106.20

15. The width of formation level of a certain cutting is 8m and the side slopes are 1:1. The

- surface of the ground has a transverse slope of 1 in 6. If the depths of cufting at the Centre
lines of three sections 30 m apart are 2 m, 3 m and 4 m respectively. Determine the
volume of earth work involved in this length of cutiing by trapezoidal approach and _
prismoidal approach. Also find prismoidal correction. : [5+1]

- 16. Describe Pnnciples of Electronic Distance Measurement. ‘ _ 4 ' , [4]

*¥%
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

1. Explain principle of surveying illustrating examples. o [4]

N

Tabulate the various errors occurred in taping with their sources and directions. A 30m
steel tape was standardized in catenary conditions under a pull of 15 kg and found to be
30.006m. This tape was used to measure a distance of 86m in catenary conditions at a pull
of 15 kg. Supports were provided at every 15m. The weight of the tape was 30gm/m.
Apply necessary tape corrections for the measured length of line. [3+4]

Explain the criteria for selecting suitable scale. A map is drawn to some scale so that 2
plot of 6.304 ha is represented by 4.7 cm X 4.6 cm on the plan. Calculate the suitable RF
of scale of the map and draw a scale to read upto a meter from the map and scale should

“be long enough to measure upto 500m. Also indicate 123.400m in the scale. [2+4]

What are the major considerations while selecting the main station and lines of chain

survey? How would you decide the number of offsets based on the objects? [2+2]

How can the accuracy of a closed traverse be checked and adjusted if necessary, in
compass traverse. 2+2]
The fore bearing of line AB of a link traverse ABCDEF is 61°06'00". The right tumn
angles were observed as follows: ZB = 93°06'50", £C = 155°45'30", 4D = 247°09'40"
and ZE = 90°58'20". If the bearing of the last line observed was 108°05'40”. Check
whether the obse;vatioxis‘for angles are correct or not. If not compute the correct bearings

of all lines. . 16]
Explain with neat sketch profile leveling and cross section leveling. What are the uses of
these in civil Engineering? [2+3]

Reciprocal leveling was conducted across a wide river to determine the difference in level
of points A and B, A situated on one bank of the river and B situated on the other. The
following results on the staff held vertically at A and B from level stations 1 and 2

respectively, were obtained. The level station 1 was near to A and station 2 was near to B. [2+2+2]

Instrument at Staff reading (m)
A B
1 1486 |1.726
2 1.191 | 1.416

a) If the reduced level of B is 116C.18m above the datum, what is the reduced level of
A?

b) Assuming that the atmospheric conditions remain unchanged during the two sets of
the observations, calculate the coilimation error, precision ratio, the combined
curvature and refraction correction if the distance AB is 300 m.




9. During fly leveling the following note is made.

B.S:0.62,2.05,142,263 and 2.42 m

F.5.:2.44,1.35,0.53 and 241 m

The first B.S was taken on a BM of RL 1470 m. From the last B.S. it is required to set 4
pegs each at a distance of 30 m on a rising gradient of 1 in 200. Enter these notes in the
form of a standard level book and calculate the R.L. of the top of each peg by the rise and
fall method. Also, calculate the stzff readings on each peg. [61

4

10. What are the methods of orienting of plane table? Describe the methods of plane table
surveying with their salient features. [4

11. List out the errors which are eliminated by taking face observations of theodolite; also
explain the mechanism of elimination with neat sketches. Explain the working principles
of micrometer optical theodolite. 2+23

12. The following observations were recorded in a theodolite traverse ABCDEA. Compute
the mean horizontal angles and adjust them if necessary. Also calcuiate the VCR and VA

when sighted from station A to target stations E and B. [6]
Inst. Station | Target Stn | Horizontal Circle Reading | Vertical Circle Reading
Face Left | Face Right | Face Left | Face Right
A E 0°0'0" 180°0'40” | 65°10'30" 7
B 128°47'20” | 308°47'40” 7? 297°25'40”
B A 0°0°0” 180°0'40”
C 102°6'40” | 282°6'40”
C B 0°0'0” 180°0'20"
D 108°52'20” | 288°53'0"
D C 0°0'0” 180°0'0”
E 91°0'0" 271°0°'0”
E D 0°0'0” 180°0°0”
A 109°11'20" | 289°12'0”

13. Explain the advantages of trilateration over triangulation. List out the general

specifications of primary triangulation. 4]
14. Calculate the area of transverse by double meridian distance methods. [4]
Line AB | BC{CD | DE | EA
Latitude (m) | +218 | -277 | -109 | -207 | +375
Departure (m) | +202 | +80 | -332 | -301 | 4351
15. Find the volume of earthwork by trapezoidal and Prismoidal formula in three consecutive
sections at 30m interval. Formation level of starting chainage = 1201.85m. Formation
width = 6m. Downward slope of formation = 100:1, Side slope = 2:1 and transverse
slope = 6:1. The ground has an upward gradient of 50:1. The depth of cutting at
0 chainage is 1.65m. Compute the prismoidal correction also. (6]
16. What is EDM? Explain the operational principles of EDM measuring distances. 4]
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Assume suitable data if necessary.

'What do you mean by surveying? List out the secondary disciplines of surveying,

A 1.5 km long road is indicated in a map by a length of 37.5 cm. Find the scale of the plot
and indicate through a sketch how a suitable scale can be constructed to read upto 1'm in

the map.

Tabulate the various errors occurred in chaining/taping with their sources and directions.
A 20m steel tape was standardized in catenary conditions under a pull of 10 kg and found
10.be 20.006m. This tape was used to measure a distance of 86m in catenary conditons at
a pull of 10 kg. Supports were provided at every 10m. The weight of the tape was
30gm/m. Apply necessary tape corrections for the measured length of line.

4. What is the principle of chain surveying? Compare the well condition triangle with error.
5. Explain the method of compass traverse adjustment as you done with neat sketch.

The fore bearing of line AB of a link traverse ABCDEF is 61°06'00". The angle to the
right at stations with theodolite were observed as follows: /B=93"06'50" ,

ZC=155°4530", /D=247°0940"and £E=90°5820". If the BB of the last line
observed was 108°05'40". Check whether the observations for angles are correct or not. If.
not compute the correct bearings of all lines. : -
Explain the principles of leveling. Which types of errors are eliminated by balancing o
sight, illustrates with suijable examples.

During fly leveling, the following staff readings were noted:

BS=0.63, 2.05, -2.424, (B) and 2.56m

-FS=2.444,1.35 and -2.42m. :

The (B) was taken on a BM of RL 1280.00m. From the last point, it is required to set up 4

pegs each at 30m interval on a falling gradient of 1 in 200.

a) Prepare the level book and calculate the RL of the top of each peg by rise and fall
method.

b) Also calculate the staff readings on each peg and apply usual checks.

Determine the RL of station B of a bridge axis AB of axis length 58.60m from the

following information. IfRL of station A was 1295m. Apply necessary check.

Inrslt;':rxrtxgm Sighte dto - Staff ;:Iadmg _ 5
A A - 1.57 1.559 1.548
3 B 1.9 1.585 1.271
B A 1.96 1.647 1.335
B 1.685 1.671 1.659

[1+3]
[4]
[2+6) v,

[4]
[4]

[8) -

[3+2]
[6]

(5]




vt ¢ — e

10. What arc the principles of plane table surveying? List out the advantages and
disadvantages of plane table surveying. 4]

11. List out the errors which are eliminated by taking face observations of theodolite; also
~ explain the mechanism of elimination with neat sketches. Explain in brief about the
temporary adjustment of theodolite. 2+2]

12. The following observations were recorded in a theodolite traverse ABCDA. Rule out the
proper filed book and compute horizontal angles and adjust them if necessary. [6)
Instrument | Target | HCR observation
station station | Direct Reversed
A 90°00'10" 269°59'46"
200°25'40" 20°25'30"
89°5930" 270°00'10"
180°16'10" 00°16'00"
90°00'10" 270°00'10"
179°08'40" 359°08720"
89°59'50" 270°00'00"
160°12'40" 340°1230"
13. Explain the principle of triangulation. List out the general specification of third order
triangulations survey. 4
14. Calculate the area of the following traverse by using DMD method. ’ [4]
Line AB BC CD DA

Latide (m) 122528 |-139.61 | -336.90  [251.23
Depature (m) | 227.26 417.26 19647 | 44805

15. A roadway embankment of formation width of 10m and side slope 2:1 is to be
constructed. The ground level along the centre line is as follows:

Change 0+000 0+040 0+080 0+120 1 0+160

GL (m) 1115.70 111430 1116.75 1115.15 1111845

The embankment has arising gradient of 1 in 100 and the formation level at zero chainage

is 114.95m. Assuming the ground Jevel across the centre line, compute the volume of

Earth work. (6]
16. What is EDM? Explain the fundamental principles of EDM measuring distances. [4]

*okk
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- Assume suitable data if necessary.

What is surveying? Explain about the VfouAr major principles of §ﬁry§ying. ‘
Describe the various types of errors in surveying.

A steel tape was standardized in catenary at 7 kg pull. Distance of 360m was measured
with this tape under a pull of 5 kg. Assuming that the tape was supported at every 20m
length, determine the correct length of line if the weight of tape=10gm/cc and cross

‘sectional area of tape=0.03cm”. Take E = 210x10° N/mm>.

A plan represents an area of 39672m? and represents 4.75cm x 5.22cm on plan. Find the

- scale of the plot and indicate through a sketch how a suitable scale can be constructed to

read up to Im on the plan. The scale should be long enough to measure upto 400m.

How would you adjust closing error graphically in compass traverse. Explain with neat
sketches.

Why is it necessary use well conditioned. triangle? Explain the importance of the tie line

in chain survey.

The following table givcs the FB and BB of the sides of a closed compass traverse
PQRSTP.-

.| line | PQ QR |RS ST TP

FB |188°45' | 119°15' | 346°30" | 337°00" | 293 30’
BB |7°45 |298°15' | 168°30' | 158°30' | 113 °00'
Check the bearings for local attraction. Correct the bearing by the method of included
angles.

What is closing error in level circuit? How the closing error can be adjusted in a Jevel
circuit, explain them.

Following readings were taken during a leveling work from TBM1 to TBM? 2.191,
2.505, 2.325, 1.496, 3.019, 2.513,(-)1.685, 2.811, 1.752, 2.824m. Level instrument was
changing afier 4™ and 8% readings. Enter the above readings in a leve] field book format
and compute RLs of all the points and adjust the RLs if error arises. RLs of TBM1 and

. TBM2 are 1449.870 and 1448.710m respectively.

10.

The following staff reading were taken during a reciprocal leveling:

Instrument at near | Staff reading on |
: A B
A 1.252 11.052

B 1419 {1.253

[4]
(4]

[

41

4]

[8]

[

(6]
(6]




If the distance AB is 250m, compute the RL of B. If RL of A is 1450.500m, find the
combined correction, collimation error and correct reading for A during second setup.

11. What is plane table surveying? Explain the intersection method and its advantages.

12. Explain about construction principle of theodolite and function of micrometer screw in
optical theodolite.

13. Using mean direction method, calculate the mean horizontal angle.
Instrument at | Sighted to | Set | HCR observation

Left Face | Right Face
I ]00°0060" | 179°59'30"
121°00'00" | 301°00'20"
I 90°0010" {269°59'40"
II}211°0040" | 31°00'20™

0]

Wi >

14. Explain the classification of triangulation system.

15. The offsets in meter from a survey line to an irregular boundary line are given below:
chainage (m) | 0 |10 |20 |30
Offset (m) 4617219664

Calculate the area enclosed by 1 line, last line, survey line & boundary line using
Simpson's rule and trapezoidal rule.

16. Find the volume of cutting in a length of 60m with the following data for a two level
section using the prismoidal and trapezoidal formula. Also calculate the prismoidal
correction. Formation width 9m, side slope = 2:1, transverse slope =6:1. The ground level
at 30m intervals are given below.

Chainages (m) 0 30 60

Ground level (m) | 1181.50 | 1181.80 | 1182.40

The formation has a downward slope of 1 in 40 with the formation level at 0+000
chainage being 1179.000m.

17. Write short notes on principles of EDM.
* %%

4]

(4]
[6]

[4]
[4]

16]
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Antempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

List out the principles of surveying and describe any two of them.

Amapisdrawntoson’m:sc:a)esothataplotofSl?SOm2 is represented by 4.6cm x 4.5cm
on the plan. Calculate the RF of the scale of the map. Draw a scale to read up to a single
metre from the map and scale should be long enough to measure upto 600m.

. A tape of nominal length 30 m is standardized in catenary at SON tension and found to be

29.8950m. If the mass of the tape is 0.015 kg/m, calculate the horizontal length of a span
recorded as 23 m.

What is the need of a reference sketch of stations? Explain by giving the sample page of a
detailing field book and how offsets values are to be measured and recorded in the
detailing field book?

Define closing error. Describe about the various plotting method in compass traverse.

The following observations were taken with a compass in case of a closed traverse.
Calculate the angles and correct the bearings for local attraction, xfany Calculate the true

bearings, if declination is 1°30’ East. -
Line| FB BB | Declination

AB | 51°30° | 230°00" 1°30
BC | 182°45'| 2°30r

CD | 4°00° | 284°45
DE | 165°15' | 345°45' -
EA |251°30" | 71°30

Suggest a best method to transfer RLs from one bank of river to the other bank with
derivation. Which type of errors are removed by this above method?

The following consecutive readings were taken with a dumpy level and a 4m staff on 2
continuously sloping ground on a straight line at 2 common interval of 30m.
0680, 1.455, 1.855, 2.880, 2.800, 3.380, 1.055, 1.860, 2.265, 3.540, (B) 0.835, 0.945,

1.530 and 2.445.

The RL of B was 1180.750m. Rule out a page of a level field book and enter above
readings. Calculate the RLs of the points by the rise and fall method, and also the gradient
of the line joining the first and last points.

Following sfaff readings were noted during a two peg test operation:

Instrument Station L Staff Readings . . Remarks

At mid point P 1.585 1.287

Near A ie. 6m Distance between A
inside between A 1.355 1.045 and B = 60.00m
and B

Compute the collimation precision. If error is there, compute the correct readings for A
and B during II set up and describe the procedure for making the line of collimation in

horizontal.

[4]
[4]
Q|

4
[4]

(8

(41

[6]

[4+2]




10. What are the principles of plane table surveying? Describe the process of Orientation of
plane table by Back sighting with supporting sketch.

11. Explain temporary adjustments of theodolite survey.

12. A direction theodolite with a least count of 10” is set over station ‘O’ to measure direction

to stations A, B, C and D. The observed circle readings are as follows: Compute the mean
horizontal angle and adjust them if necessary. Also calculate, missing data of vertical

circle reading,
Instrument | Target Station | Telescope | Horizontal Circle | Vertical Circle
Readings Readings
A Direct 00°00°'10” 120°15'10"
Reversed 180°00°20” ?
B Direct 60°55'10” ?
Reversed 240°55°20" 308°51'40”
0 c Direct 140°50°50” ?
Reversed 320°51'20” 269°15'10”
D Direct 270°20'10” 177°20°'10”
Reversed 90°20'20” ?
A Direct 0°00°20" 89°00'10”
Reversed 180°00°30" ?

13. Describe selection criteria of Triangulation and Trilateration stations. What are the field
applications of Triangulation?

14. From the chainages and offsets given below, find the area between the boundary, the first
and last offsets and base line.

Chainages(mi) | 0} 12 120 }25 34 }42 |52

Offsets(m)  |0]69176]98{102]9.9]6.38

15. Find the volume of filling in a length of 50m with the following data for a two level
section, using the trapezoidal and prismoidal formula, where formation width = 10m, side
slope 2:1, transverse slope = 8:1. The ground level at 25m interval are given below.

‘ Chainages (m) 0 25 50

RL of GL 1080.50 | 1079.80 | 1078.40

The formation has a downward slope of 1 in 50 with the formation level at 0 chainage
being 1081.50m.

16. What is EDM? Describe zbout the principles of distance measurement techniques in
EDM.

*¥¥
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1. Mention the various ﬁmdamental principles of survaymg and descnbe about the major
three of them by giving suitable examples. 141

2. What are the selection criteria of scale for drawing a map"A rectangular plot of land of
area 0.55 hectare is represented on a map of similar rectangle area of 6.11 cm?. Calculate
the representative factor of the scale of the map. Draw.a scale to read upto a meter from
the map. The scale should be long enough to measure upto 400m. : {2+4]

'- '., 3. A 30m steel tape was. standardxzed in catenary condition under a pull of Skg and foundto - - - P
. be 30.008m. This tape was used to measure a. distance of 66m in three equal spanin. .. : o
catenary conditions at 2 pull of 5 kg. The weight of tape was 30 gm/n App.y necessary AR

L tape con'ecnon fonhe measured length of line. : :{6] '
- ;-,?}. ‘Why and how to ‘take offsets to different ob)ects? Descnbes bneﬂy wnth neat sketches of .
.. " detailing field book of chain survey. _ R
5 What is rmsclosure in compass traverse" Describe about the graphxcal adJ\Jstment of such A "- -
Y mxsclosure dunng plomng of compass traverse. , [_4] _

6. The fore bearing of line AB of an open traverse ABCDEFGH is 81°45". The deﬂectxon SRR I

s :fanglcs between the lines were measued witha theodohte and were as follows: _ : {- - -

e 25°30'(R) at B, 37°45'(L) at. C, 45°15'(R) at: D, 55°30°(L) at E, 75°15'(L) at F. and

- - .80°%00'(R} at G. If the FB of the last line observed was 63°00". Check whether tbc

TP 4.;observat10ns for deﬂectlon angles are. correct or not. Ifnot compute the correct beanngs
S ';Vo'fallthehnes . Lo Tl ;

SRS 'DISCUSS bneﬂy the effect of curvamre and refracnon in ]evellmg Denvc an expressmn for :

e 'curvature corr,ecnon and’ for combmed curvature and rcfracuon correction. L ,_[4]:» FIRRRS

: 8. '52"A page f a. level field book thh sorne missing data are gwen below Fmd those n'nssiﬂg ~;~f R :

fdatdandcalculate the reduced lcvels of all the pomts L
‘Stations{ .~ .-BS-._ A IS FS | Rise (+) Fall'(;) RL (m) Remarks
oA 325 | L T 1249260 s e
B 1755 R ? : lo7s0o ) .o CP,,;.
L Co A 1950 |. . . | o per S S T
D o e 19207} 7 | o Chy
- E i | 2340 |- | 1500 | S R SR S
G |- 180 | ... | 218 .} — T 7 |l ¢cp |
1 : 1o ) 1 2.820 | - . e
1 ? 1.895 7 L CP;
K i T (1350 ?
i c ZBS 12.795 :




9. Recxprocal leveling was conducted across a wide river to determine the difference in
. level of points A and B, A situated on one bank of the river and B situated on the other.
The following results on the staff held vertically at A and B from level stations 1 and 2,
respectively, were obtained. The Jevel station 1 wasnear to A and station 2 was near to B.

Staff reading on
t
Instmmenta A B
T , 1 1 1486 | 1.726
' L o2 1.191 | 1416

- If the reduced level of B is 1260.18 m above the datum, what is’ the reduced level of A?

Assuming that the atmospheric condmons remain unchangcd during the two sets of the
observations, calculate -

a) The combined curvature and refroctio_n correction if the distance AB is 300 m, and
b) The collimation error :

10. Describe .about the rehable method of orientation of plane tabling and at what
circumstances intersection method of plane tablmg is more preferable than radiation.

11. Explain briefly about the temporary adjustments of a theodolite.

¢ . 12. The following observations were recorded ina theodohte traversé ABCDA. Compute the -

L " mean horizontal angles and mlssmg rcadmgs by. cntenng the followmg readmbs m a-
M standard booking format. . ‘
o l_Instromen.tvStanons Target Statnons ¥ ';ilthb.ser;;ﬁ;sm ) \;CI:R Oooero atlgt
A D 89°59'50" | 270°00'10” R
o B 160°12:40” | 340°127307| . | -
B A 1 90°00'00 | 269°59'40” | 120°1420” | ? .
- C 179°08'40” | 359°08'30" | - L
c B 90°0000". | 269°59'50"
L _ D 200°25'40" | 20°25'20" | . - B
- 5| C | %0%00710" [270°0000" | 7 |308°51'20"
g e A | 180°1610" (002167007 | - N

f _'fl3 Deﬁne tnlateratxon Wme down thc General_:‘_specxﬁcatlons of 2"" a.nd 3"j rder B :,-" S I
.f ~14 The followmg offsets were taken at 20m mterva} from a. survcy Tine to'an megular o

o boundarylmeOOOm 1.53m, 5.37 m, 3.50m, 432m,725m,430m 6.55 m. Calculate:
e thc area enclosed between the survey line by(i) Trapezmdal Rule (u) Sxmpson s /3 mle.

tuangulatlon

S slope2] transverse slope = 6:1. The ground levelsat30m mtervalare glven below
, ; L “Chainages(m){ .0 ~30 . 60 i
S Ui [RLofGL () 181,50 1181 80 118240 ).

The formatxon has a downward slope of l in; 40 vmh the formanon lcvel at 0(zero)if" o 1o
E ‘16 What are the pnncxples of actual operanon of EDM" Descnbe the sources of enors of o

“w

chamage bemg 1179.00m.

- 'EDM.

*¥kk

(6]

“

(4]

(61

'fIS Find the volume of cutting in a Jength of 60m with the followmg data for a two ]evel o
" ‘section using the trapezoidal and prismoidal formula, where formation wxdth 9m, sxde :
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Subject: - Surveying I (CE504)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

AN N NS

a) Define surveying. Explain its importance of civil engineers. D - 4]
b) Explain perpendicular and oblique offset with neat sketch. ’ [4]

¢) A steel tape was exactly 20 m long at 20°C when supported throughout its length
under pull of 100 N. A line was measured with this tape under pull of 160N at mean
temperature of 30°C and found to be 1020 m long. The cross sectional area of tape is
0.03 cm?, weight per meter length is 24 gm, coefficient of thermal expansion for steel
is 11x10°9/°C and modulus of elasticity of steel is 2.1x10° kg/cm’. Find true length of ,
‘line if tape was supported at every 10 m during measurement. 81 .

2. a) Explain whole circle bearing and reduced bearing of Compass Survey with neat _
: sketch. (4]

b) Write the propagation of electromagnetic energy. 4]

¢) The bearing of a closed traverse ABCDEEA are given as follows, find the stations
~ affected by local atiraction and correct them if necessary. - (8]

Line ' | Fore Bearing | Back Bearing
AB  |216°30 36°10°

BC | 135°55' 316°25'

CD | 81°30 260°30°

DE |321°10 141°20'

EF | 246°20' 66°50'

{FA | 299°20° 119°00'

3. a) State the points to be considered in fly leveling. | . 41 -
b) Explain reciprocal leveling with neat sketch. e 41 »

[

*¢) The following consecutive readings were taken with a Level and a 4 m leveling staff
on continuously sloping ground at a common interval of 30 m. _ :
0.585 on A, 0.936, 1.953, 2.846, 3.644, 3.938, 0.962, 1.035, 1.689, 2.534, 3.844,
0.956,1.579,3.0160n B v

The elevation of B was 1120.450. Make up the level field book and appl'yvthe usuai
checks. Find the gradient between first and last point. A

(8]




4. a) The following offsets were taken from a chain line to hedge.

Distance (m) |0 |5 10 {15 |20 {25

30 135

Offset(m) 0 {25 |5 |75 |88 |75

65 135

Calculate the area enclosed between the chain line and hedge by,

i) The simpson's rule
ii) The trapezoidal rule

b) The following observations were recorded in a theodolite traverse ABCDA. Compute

the mean horizontal angles and adjust them if necessary.

Horizontal circuit reading

Inst. Station | Target Station Face Lefi | Face Right
A D 90°00'00" | 269°5930"
‘ B 204°25'40" | 24°25'30"
B A 90°00'00" | 270°00'30"
C 190°36'10" | 10°36'00"
c B 90°00'00" | 269°59'50"
D 169°08'40" | 349°0920"
D C 90°00'00" | 270°00°00"
A 165°12'40" | 345°12'30"

5. Write short notes on: (any four)

i) Principles of chain survey
il) Advantages and disadvantages of plane table survey
iii) Principle of triangulation and trilaleration
iv) Temporary adjustment of theodolite
v) Sources of error in leveling
* Kk

(8

(8]

[4x4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

R NN
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b

a) Define surveying. Explain its importance for civil engineers. 4}
b) Explain historical background of surveying and write basic principles of surveying. (4]

c) A line was measured with a steel tape which was exactly 30 m at 20°C and at a pull of
10 kg, the measured length being 1860 m. The temperature during measurement was
35°C and the pull applied was 20 kg. Find the true length of the line, if the cross
sectional area of the tape was 0.025 sq.cm. The co-efficient of expansion of the
material of the tape per °C = 3.5%10° ke/sq.em and the modulus of elasticity of
material of the tape = 2.2x10% kg/sq.cm. : 8}

2. a) Explain the errors and adjustments in compass traversing. 4}
b) Write the principle of electromagnetic distance measurement. [4]

c) Following are the bearing observed in a compass traverse survey. At what station do
you suspect local attraction? Find the correct bearing and true bearing of each of the
lines given that magnetic declination was 3°30°E. 8}

] Line |FB BB
AB | 191°30° |13°00
BC |[79°30° |256°30'
CD |32°15 | 210°30
DE |262°45' |82°15'
EA |230°15' | 53°00°

(%)
.

a) State the points to be considered in fly leveling. [4]
b) Explain reciprocal leveling with neat sketch. [4}

¢) The following consecutive readings were taken with a Level and a 4 m leveling staff
on continuously sloping ground at a common interval of 30 m. 8]

0.585 on A, 0936, 1953, 2.846, 3.644, 3.938, 0.962, 1.035, 1.689,2.534,
3.844,0.956,1.579,3.016 onB.

The elevation of B was 1120.450. Make up the level field book and apply the usual
checks. Find the gradient between first and last point.

4. a) The following offsets were taken from a chain line to hedge. ' (8]

Distance (m) |0 |5 10 115 |20 [25 |30 {35 {40
Offset (m) 0 |25 |5 75 |88 |75 |65 |35 {0

Calculate the area enclosed between the chain line and hedge by,

i) The simpson's rule
ii) The trapezoidal rule




b) The following observations were recorded in a theodolite traverse ABCDA. Compute

the mean horizontal angles and adjust them if necessary.

Horizontal circle reading

Inst. | Target Face Left Face Right
Station | station ) '

D 90°00°00” 269°59°30”
A B 204%25°40” 2492530
A 90°00°00” 270°00°30"
B C 190%36°10” 10°36°00”
B 90%00°00” 265°59°50”
- -D 169°08°40” 349°9°20”
C 90°00°00” 270%0°00”
A 165°12°40” 345%12°30”

5. Write short notes on: (any four)
i) Principles of chain survey

ii) Advantages and disadvantages of plane table survey
jii) Principle of triangulation and trilateration
iv) Temporary adjustment of theodolite

v) Source of errors in leveling

k%

(8

[44]
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Candidates are required-to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Explain about the objectives of surveying. Differentiate between plane and geodetic
surveying.

Give a list of sources of errors in linear measurements and say which of them are
cumulative and which are compensating.

A steel tape was exacily 30 m long at 20°C when supported throughout its length
under a pull of 10 kg. A line was measured with this tape under a puil of 15 kg and at
a mean temperature of 32°C and found to be 780 m long. The cross section area of
tape = 0.03 cm? and it's total weight =0.693 kg. & for steel = 11x10° per °C and E for
steel = 2.1x10° kg/c;nz. Compute the true length of the line if the tape was supported
during measurement at every 15 m.

With neat sketches explain about types of field books in chain survey.

Explain Graphical method of adjusting a traverse in compass Survey. The following
bearing was observed in a compass traverse.

Line |FB BB

AB  169°30' | 246°3¢
BC 1191°30° | 13°0C°
CD__| 230°15' | 53°60°
DE | 262°45' | 80°45'
EA |32°15'  [210°30°
At which of these stations would local attraction be suspected? Find the corrected
bearing of the lines. :
Why reciprocal levelling is done? Also derive the formula for reciprocal levelling.

The consecutive readings taken during 2 levelling operation are as follows: 0.685,
1315, -1.825, -0.635, 1.205, 1.235, 2.631, 1.355, -2.015. The instrument was shifted
zfer the third and sixth readings. The third reading was taken to a benchmark of
assumed elevation 100.00. Find the reduced levels of other points.

What is the purpose of L-sectioning and cross section levelling, Explain with field
procedure. ’

{41

{4}

(8]
{4]

(4]

(8]
(6]

(6}

{41



4. a)

b)

b)

©)

Explain temporary adjusiments of theodolite survey. Also show the different
fundamental lines of theodolite.

During the Survey of suspension bridge the following observations were made in
triangle ABC. AB is the bridge axis. The least count of the instrument is 01'00".
Inst. Sighted | Horizontal circle reading
Station to | Faceleft | FaceRight
A B 0° 0000 | 180°00'20"
C 54°38"20" | 234°38'00"
. ¢ | oovor [ 17s59s0” |
: A | 89°2040” | 269°21°00° |
c A 0° 00'00” | 180°00°00” |
B 36°01°00” .| 215°5820" |

R

Compute the angles by mean direction method and correct them if necessary. If the
length of line BC is 58.232m, find the span of bridge axis AB.

Explain briefly different types of triangles used in triangulation system with sketches. -

Write down the specification of 1% order triangulation.

Explain the working prirciple of plane table survey and explain orientation by back
sighting.

Find the volume of cutting in a length of 60 m with the following data for a two level
seciion using the prismoidal and trapezoidal (average end area) formula. Also

calculate the prismoidal correction. Formation width = 9m, side slope = 2:1,
transverse slope = 6:1. The ground levels at 30 m intervals are given below:

Chainage: 0 30 60
GL (m): 28150  281.80 28240

The formation has a downward slope of 1 in 40 with the formation level at 0 chainage
being 279.00 m.

Workout co-ordinates method for finding Area.

* k¥

(4]
(8]

41

[4]

(81

4]
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"'a). Explain diétanqe, measurement in sloping‘ g{oﬁnd -

u—

Candidates are required to give their answers in thir own words as far as practicable.

‘to be 30.015m. The tape was used to measure distance of 24.726 m in-catenary

conditions at a pull of 5 kg The weight of the tape Was;3_0"gx_n_/m. Apply necessary -

. tape correction.

- ST O
- A b) :'A.30 m steel tape “;a_s standardized in carenary condition under pult of 5 kg and found - -

o) A pian»represents'aﬁjarea of 18000 m? and measures 3 cmx9 cm Fxnd the séalé.pf the
- plot and indicate through a sketch how a suitable scale can be constructed to read up

.» to 1 m in‘the plan. If the same plan is to be drawn on'.a topq'shcet_xﬁth.a-scale of
1:12500, what will be the represented area of that plan on the sheet? - ST

2. a) Explain calculation of internal angles in Q.B system. -
b) Explain the field procedure for chain surveying.

c) The following bearings are observed in a compass traverse survey.

Line —TAB BC cD oE |EA
Forc Borng | SLI0W | N6750E_| N3ZISE | S82°45W S50°T5'W
Sock Boaring | NI3%00E | S66°30'W | S30730'W | N80°45E N53°00E

Apply necessary checks ard determine the corrected bearings.

3. a) Explain personal errors in leveling, intersection method in plane table.

b) A leveling instrument was set up exactly mid way between two pegs 50 m apart at A
and B. The staff readings were 1.875 and 1.790 m respectively. The level was shifted
to a point 5 m from B on the line AB produced and the staff readings were 1.630 and

1.560 m. Determine the correct staff readings when the line of columniation is exactly

horizontal during 2™ set up.

¢) Following readings were taken during a leveling work ﬁ‘oﬁ_x TBM; to TBM,.

2.191, 2.50%, 2.325, 1.496, 3.019,2.513,2.811, 1.752 and 3.824 m. Level instrument
‘was changed after 4™ and 7™ readings. Enter the above readings in a
and compute RLs of all the point and adjust the RLs if error arise. RLs of TBM; and -

* TBM; are 449.870 and 448.710 m respectively.

level book format

BGRR
4
[ .

8}

12+2]

(6}

6.

6]



4. a) Explain trimgl_ll_ation, trilateration and graphical intersectibri in plane tabling.

b) Explain about the construction principles of theodolite and uses of theodolite.

¢) The following observations were recorded in 2 theodolite
Compute the mean horizon;al angles and adjust them if necessary.

fost. Stn | Targetstn | HCR observatiof
N T ~ Direct - - | Reversed
A D T 90°00'10" | | 269°59'40"
T B T 500025740" | 20°25'30" |
B A " 89°59'30” 270°00'10".
C 180°16'10" - | 00°16'00"
C B T 90°00'0" | 269°59'50
. D ~179°08'40" - | 359°08720"
D C 89°59'50" | 270°00'10"| ©
e A T160°12'40" - | 340°1230"]-

5. a) Whatis EDM? Explain principles of EDM for measuring horizontal distances.
. b) Find the volume of cutting in a length of 60'm

section’ using the prismoidal and trapezoidal formula (average end area). Also .
calculate the prismoidal correction. Formation width = 10 m, Side- slope = 2:1,. - -

W

Transverse slope = 6:1. The ground lévels at 30 m intervals are given below.

[Chainage(m) [0~ - |30 T 60
[ GL (m) 540.70_| 541.00.. | 541.60

The formation has a downward slopé of 1 in 40 with fofmation level at 0 chainage

_ being 538.20 m.

¢) Calculate the area of transverse by double meridian distance method.
[Line PQ |QR |RS |SP

[Tatitade (m) | -300 | 640 100 | -440

‘ Departure (m) | 450 110 |-380 |-180

* %k

traverse ABCDEA.

(6]

(41

(6}

N
2 with the following data for a two level

{4
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
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. a

b)

)

a)
b)

©)

b)

Define surveying. Explain its importance for civil Engineers with examples.

The area of a field is 50,000 m”. The length and breadth of the field on the map are 10
cm and 8 cm. Construct a diagonal scale which can be read up to one meter. Find out
R.F. of scale.

A baseline was measured in catenary at 10°C with a pull 5 kg in four segments
30.536, 29.635, 29,827 and 22.066 m. The difference of level was 0.30, 0.60, 0.20 and
0.45 m respectively. Calculate the length of base line if the tape was standardized as
30 m on the flat at 20°C with pull 15 kg. Density of tape materials = 7690 kg/m>,
o = 0.000011 per °C, mass of tape per meter unit length = 20 gm E = 210x103
N/mm®.

What are the different types of offsets and methods of taking offsets?
What is magnetic declination? Find the value of magnetic declination if the magnetic

bearing of the Sun at noon is 356°.
Compute the corrected bearings from a closed compass survey ABCDEA.

Line AB BC CD DE EA
FB | 140°30' | 223°15' | 287°00' | 12°45' | 60°00'
BB | 322°30' | 44°15' | 107°45' | 193°15' | 239°00'
Explain the effect of curvature and refraction in leveling. Derive an expression for the
curvature correction and refraction correction. The following consecutive staff
readings were taken on a continuously sloping ground at 30 m intervals: -0.680,
1.855, 3.380, 3.830, 1.835, 2.250. 1% reading was taken on a B.M of R.L 435.982 m
compute the R.L.s by rise and fall method and the gradient between B.M and last
point.

Explain the temporary adjustment of level. A leveling instrument was set up exactly
mid way between two pegs P and Q, 50 m apart. The staff readings on P and Q were
1.790 m and 1.895 m respectively. The instrument was shifted and set up at a distance
of 5 m from Q on the line PQ produced. The staff readings taken were 1.563 m and
1.682 m at P and Q respectively. Compute the correct staff readings.

Explain orientation by back sight in plane table survey.

Describe classification of EDM instrument.

Prepare a booking format of angle measurement between OA and OB by reiteration
method including two sets and compute mean angle by FL and FR and mean direction

method.

Describe about measuring principle of electronic distance measurement. Compare
these methods.
What is trilateration? Write the specification of first order triangulation.
A road embankment is 10 m wide at the formation level, with a side slope 1:1. The
embankment has a rising gradient of 1 in 100 m. The existing ground level along the
center line are as follows:
Chainage (m) 0 100 200 300

Ground level (m) 503 | 498.50 | 504.50 | 502.50

Formation level (m) | 500

Compute the volume of Earthwork
% % ¥

[4]

16]

[4]

[4]
(8]

[4+4]

[4+4)

(4]
(4]

(8]

(4]
t4]
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Candidates are required to- g:ve their answers in their own words as far as pracncablc

Attempt All questions.
The figures in the margin indicate Full Marfs.

Assume suitable data if necessary.

a) What are the principles of surveying? Explain clearly.
b) A steel tape 30 m long was standardized at 20°C with a pull of 10kg. A line was
measured with this tape under the pull of 5 kg at 2 mean temperamre of 32°C and
found to be 2100m. The cross sectional area of tape is 0.03 cm”. Young’s modulus of
elasticity of tape material is 2.1x10° kg/cm?, o for steel is 12 x 10°°/°C; the weight of
tape is 0.693 kg Determine the true distance measured and also find the normal
tension if the measured length is equal to the true distance.

a) Define whole circle bearing, quadrantal bearing, local attraction and magnetic
declination.
b) The bearing observed in traversing with a compass at a place where local attraction
was suspected are given below:
Line | Fore bearing | Back bearing
AB S 45°30°E N 45°30°W
BC S 60°00°E N 60°40°W
CD | NO3°20’E | S05°30° W
DA | S85°00'W N 83°30°’E
At what stations do you suspect local attraction? Find the corrected bearings of the
lines.
a) Explain Crossection and Profile leveling with suitable sketches.
b) Following is the page of a level field book. Calculate the mission readings.
Stations | BS IS FS Rise | Fall RL Remarks
1 ? 1150.00 BM
2 -2.457 0.827 ?
3 2.400 0.057 ?
4 2.697 ? ? 1148.070 CP
5 ? 2.051 ;| 0.646 1148.716 CP
6 2.500 1.068 1149.784
7 2.896 ? 1149.388
8 ? 0.124 ?
9 2.672 | 0.348 ' 1149.612

[6]

{10]

(6]

[10]

- [6]
[10]




4. a) Write the advantages and disadvantages of plane table survey.

b) Calculate the mean angle AOB by the mean direction method form the following data

in a standard booking format:
: HCR Observation
Inst.station | Target Face Set] SetlI
~_station
0 A L 00°00°00” 50°00°10>
B L 121°00°00°” | 211°00°40”
‘B R | 301°00°20” | 31°00°20”
A R | 179°59°30" | 269°59°40
¢) Calculate the area of a closed traverse by double meridian distance method.

Line: AB CD DA

Latitude (m): (-)300 (+)640., (9100 (-)440

Departure (m): (+)450 (+)110  (-)380  (-)180

5. Write short notes on: (any two)

i) Principles of triangulation and trilateration

ii) Principles of chain survey

iii) Principle of electronic distance measurement.

£E¥

(4]

i6}

(6]

[2x8]
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Candidates are required to give their answers in their own words as far as practicable.

‘Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. '

. a)' Write the princip’les~ of surveying.

(6}

b) A steel tape standardized in catenary condition at 20°C temperature and 12 kg pull

b)

b)

b)

attraction was suspected.
Lines AB BC CD DE EA
FB 22°15° | 39°30° | 191°45° | 330°15 | 242°45°
BB | 200°30° | 222°30° | 13°00° | 147°45’ | 62°45°

‘BS:
FS:

Find the correct bearings and included angles.
Explain reciprocal and precise leveling.
During fly leveling the following note is made:

0.62,2.05,1.42,2.63and 242 m
2.44,135,053and 241 m

The first BS was taken on 2 BM of RL 1000.00m. From the last BS it is required to
set 4 pegs each at a distance of 30 m on a rising gradient of 1 in 200. Enter these notes
in the form of a level book and calculate the R.L.of the top of each peg by the rise and

fall method. Also calculate the staff readings on each peg.
Explain Radiation and Intersection methods of plane table survey.

Compute the mean horizontal angles and adjust them if necessary:

Inst.Station | Target Station Hor;‘z;ntal circle R;ademgs
B A 00°00°20°> | 180°00°40
o B 50°45°20°° | 230°45°30”

C 140°50°55>° | 320°51°05”’

D 250°10°10”° | 70°10°00”

Write short notes on: (aay two)

i} Trapezoidal and Simpon’s 1/3 rule
i) Principle of electronic distance measurement
iii) Principles of triangpiation and trilateration

kE %k

was found to be 29.985 cm. A line measured with this tape under a pull of 16 kg and
at a mean temperature of 28°C was found to be 680 m long. Assuming that the tape is
supported at every 20 m length. Find the true length of the line given that cross
sectional area of tape = 0.03 cm?, Young’s modulus of elasticity, E = 2.10x10%kg/cm’,
coefficient of linear expansion, a = 11x 10°%/°C and weight of tape = 10 gm/cc.

Explain fore bearing, back bearing, Mzignetic bearing and true bearing.
In a traverse survey following FB and BB were recorded at a place where local

[10]
(6]

[10]

fe} -
[10]

(6]
[10]
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Subject: - Surveying I (EG525CE)
v Candidates are required to give their answers in their own words as far as practicable.
v Attempt'any Five questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. a) Define the term surveying. Differentiate between geodetic surveying and plane
surveying.

b) What is graphical scale? Explain its importance on the map.

c) A 30 m tape weighing 8.9 N and has a cross sectional area of 2.58 mm? was
standardized and found to be 30.005 m at 20° C with 52 N tension at fully supported
condition. This tape was used for mearsuring the distances at contant temperature of
31.2° C and pull applied 110 N. The tape was supported at 0 and 30 m end. The
observed distance was 630 m. Calculate the correct horizontal distance between
points. Take cocflicient of linear expansion of tape a = 12 x 10°%°C and Young's
modulus ol clasticity of tape material. 712x 10N/’

2. a) Explain basic principles of cham survey and describe the l“lcld-vl'pl'nccdurc of chain
survey.

b) “The following bearings were observed in a compass iraverse,

Line | AB 1 BC Ch__ _|DE_EA
FB 305°00" 75°30 115°30" | 166°30" | 225°00’
o ’ o] ! (o] ’ o !
BB 1250301 254 30 297 30 345 00 A 450 00
At what stations _dd you suspect local attraction? Find the correct bearings of all the
lines. :
3. a) Explain about graphical adjustment of compass traverse.

b) Explain the principles of levelling. Describe reciprocal levelling with sketch.

4. a) A levelling operation is carried out in a closed loop. Fill all the missing data of a

levelling field book and do the arithmetic check also.

Stations | BS | IS FS _|Rise |Fall | RLs(m)
A ? 2
B 2.572 0.319 | 295.909
C ? 1987 | 2 ?
D 0.918 0.236 ?
E ? 2 | 1.433 9
F | 2.115 ? 298.848

9 2

G 1.750 : :

? )

| H ? 2.057 ! !

LA 1.456 1.847 |

NG

[4]

(8]

6]
[10]

(6]
(10]



[9)]

0c¢d

b) Define orientztion of plane table and explain orientation of plane table by back
sighting. (6] -

a) Discuss the temporary adjustment in theodolite survey? (8]

b) Develop a booking format for recording 2 sets of horizontal circle readings with
appropriale numerical example. Calculate the mean horizontal angles and mean
direction of the lines. A (8]

Write short notes on: ’ [8+8]
a) Distinguish between triangulation and trilateration.

b) What are the advantages and disadvantages of plane tabling?

* %k %k
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v

Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt Al questions.

v
v

Pt

Ly

b) Define Triangulation and Trilateration.
¢) Calculate the correct bearings of a link traverse XABCY from the following data:

b) Inruming a fly levelling from a BM of RL 1400.602 m, th¢ following readings were

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

8) What are the principles of surveying? Ilustrate with suitable examples. [4]

b) A distance of 20 m was set out with 2 20 m tape from the top of station A to the top of
station B. The tape being in catenary under a pull of 200 N and at 2 mean temperature
-0£31.25°C. The top of station A was 0.70 m above the top of station B, Calculate the
exact horizontal distance between two stations, if the tape was standardised at a
temperature of 20°C in catenary condition, under a pull of 100 N. Take o = 1x10°%
per°C, Area of tape = 0.10 sq.cm, E = 2x10°N/mm? and weight of the tape = 12 N, - (8]

c) What are the corrections applied in the linear measurement? Explain briefly. [4]
a) What are the advantages and disadvantages of plane table survey? Explain. [4]

[4]

. Bearing of lines XA = 292°15', and YC = 152°47., Angles to the right ZA = 229°30",

£B=323°45"and £C =27°15' [8]

a) -List out the plotting method of compass iraverse. What is the closing error and how

closing error is adjusted graphically in compass traverse? [8]

obtained, 18]

BS:1.543,2.694, 1.416,2.923 m
FS:0.754,1.236,0.596 m .
From the last position of the instrument, six pegs at 20 m interval are to be set out on
2 uniform rising gradient of 1 in 50, the 1 peg is to have a RL of 1404.000 m.
Calculate the staff readings required to be set out the pegs and also the RLS of the

pegs in a tabular format.

a) Describe about the field procedure of taking longitudinal secfioning and cross section.

State its purpose and importance for naw road construction project, [&]

b) From a theodolite station O angle observation towards various stations are taken with

referencing from P and then Q. R,S and again horizon is closed at P. The observed
face left readings at P, Q, R, S and P are G0° 00" 0", 95°1020" 205°32'30",
260°55'40" and 355°59'50" respectively. Similarly face right readings towards P, Q,
R, S and P gre 18G°G0'10", 275°10°006", 25°32'20", 80°5520" and 17555544

Z
respectivelv, Comnile the abaes r2ading 1 iabular form and comm e the averace
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Candidates are required to give their answers in their own words as far as practicable.

Attempt Ail gquestions. _
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

3)

Define the term surveying and differentiate between geodetic and plane surveying.

b) What are the corrections applied in the linear measurement? Explain briefly.

©)

b)
©)

b)

A 20m steel tape standardized in catenary at a temperature of 12.5°C and a puli of
100N was found to be 19.978m. This tape was used to measure a base line.
Throughout the measurement the tape was used in catenary for each tape length. Find
the correct length of the baseline it the temperature during measurement was 25°C
and pull applied was 150N weight of steel is 0.077 N/em?. The weight of suspended

tape was 7.85 N. Take E = 2.10x10°N/mm’ and « = 12x10°/°C. The measured base -

line distance was 1120m. . -.
Explain briefly about the field produre of chain survey.

Explain briefly about radiation and intersection methods of plane table survey,
The following bearings were observed in a compass traverse.
Line AB BC CD DE EA

FB | 305°30' | 75°30" | 115°30" | 166°30' | 225°00'
BB | 125°30' | 254°30' | 297°30" | 345°00" | 44°00'

[4]
[4]

(8]
[4]

[4]
[8]

At which stations do you suspect local attraction? Find the correct bearing of all the

lines.

In which condition reciprocal levelling is used. Also derive the formula for reciprocal

levelling. .
A levelling operation is carried out in a closed loop. Fill all the missing data of a

levelling field book given below: ,

Station | BS iS FS Rise | Fall RL
A ? 1 ?
B.- 2.572 - 0.319 | 295.909
C . ? 1.987 7 1 ?

D 0.918 ‘ 0.236 ?
E ' 1.433 ?
F 1.372 2.115 ? 298.848
G 1.750 ?
H ? 2.057 ?
A 1.456 1.847 ?

[6]
- [10]

= 12/
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" Subject: - Surveying I (CE 504)
" v Candidates are ;equifed to give their answers in their own words as far as practicable.
- Attempt All questions. .~ . . - A - L
v’ The figures in the margin indicate Full Marks.
v Assume _s_uitable data if necessary. :
S Differentiate between géodetié and élé.ne surveymg S o o @
b) Explain briefly how a distance can be measured by the method of phase comparison. @ R
' ¢) A 30m steel tape standardized in fully support,cbﬁdiﬁon ata tcmpeiaturé_ of20°Cand
-~ ‘pull of 100N was found to be 19.985m. This tape was used to measure a line under a.
* pull of 120N and a mean temperature of 17°C was found to be 1350m long.
Throughout the measurement, the tape was used in catenany condition. Find the
correct length of the line. Take weight of steel as 0.081N/cm®, the weight of tape as -
11.775N, E =210 x 10°N/mm’ and o = 11 x10°°C. o @
S 2. -;_a) What are the mgthgds of plane table survey? Explain each. o . - @ 3
L) Whatis principle of chain survey? Explaininbrief. . (B
"¢) Following are ine bearings observed in a compass traverse survey. At what stations do <
7. you suspect ioc_:al attraction? Correct them by applying suitable correction method. - { (81 / -
| " [Line |" FB BB_| - - -
- AB | 191°30" | 13°00° | o S .
BC | 79°30" | 256°3¢
CD | 32°15" | 210°%30
}313 S| 262045 | 82°15"
._ | BA | 30e1s | 53°00
3. a) Whatdo you mean by two peg tesi? - ’ ' @ /
b) A level was set up at mid point between two stations A and B. The distance to stations
A and B was 60m 2nd the reading on the staff held at stations A and B was 1.855m
0 id

and 1.625. Then level was moved near to station B and the reading on the staffheld at
A and B was 2.385m and 2.635 respeciively. Celculate the collimation erzor and g

sign (upward or down ward). S G
. ) . '-: :_, 7'_ ‘\‘.
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INSTITUTE OF ENGINEERING Level

2079 Bhadra Year/Part 11/1] Time 1% hrs,

Subject: - Engineering Geology I (CE 503)
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
Why do engineers carry out engineering geological studies in Nepal? [3]
Describe an internal structure of the earth with a diagram. [2]
Define tenacity and hardness of minerals. List out the symmetry elements of crystal. [2+1]
a) Define petrography and petrogenesis. Describe the concordant and discordant body of
igneous rock. [1+3]
b) Describe texture, structure, mineral composition and engineering properties of
Quartzite, Granite, phyllite and conglomerate. [4]
a) Describe deformations in rock with suitable example. [3]
b) A quartzite bed is directed towards S20°W with an dip angle of 45°. Find out the
strike of quartzite bed. ' [2]
c) Write the field identification criteria for fault and fold. [4]
d) Outline the engineering significance of joints. [2]
a) Mention the name of geological agents. Describe an erosional feature develop by
running water and wind. [2+4]
b) What is the difference between weathering and erosion? [2]
Describe a lithological characteristics of the Lesser and Tethys Himalayan zone.
Highlights a major lithological difference between Siwalik and higher Himalaya. [3+2]

* ¥k
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define petrology. Write down the scope and importance of engineering geology in the
field of engineering geology. [1+2.5]

Differentiate between constructive and destructive plate boundary. Write briefly on
internal structure of the earth. [2+1.5]

List out physical properties of minerals. Describe crystal system with sketch. [1+3]
a) Describe rock cleavage. "One rock is raw materials for another rock” Prove it. [2+4]
b) Describe téxture, structure, mineral composition and engineering properties of
Marble, Granite, Slate and conglomerate. [4]
a) Describe criteria for identification of fault and fold in field. [3]

b) What is rock attitude? A sandstone bedrock dip angle at 35° towards N45°W; Find

out strike of bed rock with illustration. ' [142]
¢) What is unconformity? Describe different types of unconformity with figure. [1+2]
a) What do you understand by geological agent? Enumerate erosional landform of
glacier and depositional land form of wind. [1+1.5+1.5}
b) Different between chemical and physical weathering. What are the factors of
weathering of rocks? [1.5+1.5]

a) What are the rock types found at the higher and Siwalik zones of Nepal Himalaya?
Differentiate Midland zone and Dune valley. 1.5+1]
[1.5]

b) List out the physiographic division of Himalaya.

k& k
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AR VRN

Call e

Candidates are required to give their answers in their own words as far as practxcable

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Describe scope and objectives of geology in the field of civil engineering. 2]
Mention the physical features of the earth surface. [2]
Describe the symmetry elements of crystals. Describe hardness of minerals. [1.5+1.5]

Describe Petrogenesis. How do you identify igneous rocks in the field? Describe civil
engineering significance of Granite, Phyllite and Sandstone. [2+2+3]

How do you differentiate primary geological structures and secondary geological
structures? Describe relationship of strike and dip of geological planes. Describe with

illustrations; how do you find out strike line when dip direction is measured? [2+2+2)]
a) What is geological cycle? What do you mean by geological work? [1+1]
b) Distinguish between weathering and erosion. o [2]
) Give a full account of geological work of running water, ' [3]

Describe bneﬂy the tectonic sub-division of the Nepal Himalaya and describe Siwalik in
details.

Write notes on: (Any Two)

[3+2)
[2x4]

a) Rock cleavage
b) Field identification criteria of fault

c) Physical weathering
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What is the importance of geology? What are different branches of geology? [2+1]
How is Himalaya formed? Describe internal structure of earth brief. [1+2]
Define Moh’s Hardness Scale. Describe element of crystals. [1.5+1.5]
a) Distinguish between concordant and discordant bodies of igneous rocks. 2}
b) Write down the physical and engineering properties of marble, slate and granite. [3+4]
a) Define attitude. The limestone bed is inclined towards east with an inclination angle
of 45°. Find the strike. [2+2]
b) Describe the classification of Fold on the basis of convexity. 2]
©) Write down the engineering significance of fault. [3]
@) Write the difference between weathering and erosion. De%nbe the type of volcano. [2+2]
. b) Describe erosional and depositional features of river and glacier. [4]
a) Describe physiographic division of Nepal Himalaya. [3]

b) Describe Siwalik zone in detail. 2]

ok ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define structural geology. Describe scope and importance of geology In civil engineering

practice in the context of Nepal. ' [0.5+2.5]

What is plate boundaries? How Himalaya formed? Describe stepwise in detail. [2+1.5]

How do you differentiate carbonate and silicate minerals? Describe Moh’s Scale of

Hardness. Describe symmetry elements of crystals. [0.5+1+1.5]

a) How do you identify sedimentary rocks in the field? Give a brief account of the
classification of sedimentary rocks.

b) Enumerate the various agents of metamorphism and explain their role. Describe
important engineering significance of three rock type.

a) Define attitude of geological structures. Distinguish between primary geological
structures and secondary geological structures.

b) Describe the classification of fold on basis of position of axial plane. 2]
[2.5)

[1+3]
[2+4]

[1+2]

c) Write the engineering significance of fault joint.

a) What do you understand by epigene géological agent? Point out erosional landforms
of wind and depositional landforms of glacier. [1+1.5+1.5]

b) Describe factors of weathering. Describe Chemical weathering of rock. | [1.5+1.5])
What are the soil types and rock types found in the Higher Himalaya zone, Midland

a)
zone and Dun Valleys? Differentiate Elluvial soil and lacustrine soil.” [1.5+1]
b) List out the physiographic division of Himalaya. ' [1 .5]
(2]

Write short notes on: (Any one)
a) Rock cleavage
b) Erosion
* %k
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Subject: - Engineering Geology I (CE 503)

v/ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
Describe scope and objectives of geology in the field of civil engineering. [2]
2. Describe crystal symmetry? Define Moh's hardness scale. [2+1]
3. a) Mention the factors of metamorphism. Describe metamorphic structures. [1+3]
b) Describe civil engineering significance of Marble, Granite Sandstone. [3]
4. a) How can you Identify fold? Describe effects of faulting in civil engineering works. [1.5+3.5]
b) Define Altitude. Determine the strike of bedding plane of limestone bedrock, which
have dip direction N40°W and dip amount 64°. [1+4]
5. Mention geological works of different geological agents. Describe erosional features
developed by wind and underground water. [1.5+2.5+2]
6. Discuss the tectonic division of Nepal Himalaya. [4]
7. Write short notes on: (Any Two) [2x4]

i) Rock cleavage
ii) Field identification criteria of fault
i) Physical weathering
iv) Lutite
k¥
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. Highlight the importance of engineering geology in civil engiheering works. [2]

ad

Define engineering geology according to JAEG. Differentiate convergent plate boundary
and divergent plate boundary. - [1+2]

Describe symmetry elements of crystals. Describe hardness of minerals. [1.5+1.5)

a) Describe Petrogenesis. How do you identify rocks in the field? Describe civil
engineering significance of Granite, Phyllite and Sandstone. [2+3]

b) Distinguish between concordant and discordant bodies of igneous rocks. 2]

How do you differentiate primary geological structures and secondary geological
structure? Describe relationship of strike and dip of geological planes. Describe with
illustration; how do you find out strike line when dip direction is measured? [2+2+3]

6. What is weathering? Describe in brief the factors that affect in weathering. [1+3]

7. What are the geological works of running water? Mention the features developed due to

geological works of running water. C[1+2]

Write short notes on following (any three) [3x2]
a) Types of volcanoes :
b) Stalagmite and stalactite
c) Mantle
d) Isometric system ,
How do you differentiate physiographic division and tectonic division of Nepal?
Describe. [2.5+2.5]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define engineering geology and discuss the importance in civil engineering. [1+2]

Define plate tectonics and discuss the evolution of Himalaya. [3]

What is Mohs scale of Hardness? Describe the symmetry of crystal in detail. [1+2]

a) How do you differentiate Igneous rock and Sedimentary rocks in the field? [4]

b) Write down the physical and engineering properties of Marble, Slate and amphibolite. [6]

a) Define fault with neat diagram and discuss its importance in civil engineering. 4]

b) Whatis unconformity? Why unconformity is important in geological structure incivil -
engineering. 4]

a) What are geological agents? Describe the erosional landform developed by glaciers.  [2+4]

b) Differentiate between Conglomerate and Agglomerate. 2]

Mention the geomorphic sub-division of Nepal Himalaya and describe lesser Himalaya in

detail. [2+3]

e ste ok



03 TRIBHUVAN UNIVERSITY Exam.
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.

v' The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Describe the scope and objective of engineering geology in the field of civil engineering. [2]
2. What do you mean by Plate Tectonics? Differentiate between transform and divergent
plate boundary. [2+2]
3. Write down the optical properties of minerals in Handspecimens. [3]
4. a) How do you differentiate three rock types in the field? [4]
b) Write down the physical and engineering properties of phyllite, Granite and
Limestone. [6]
5. a) Define joint and discuss the geometric classification of joint with its engineering
importance. [4]
b) Determine the dip direction of a bedding plane of limestone bed which has strike
NS55°E and dip amount 30°. [4]
6. a) What is geological cycle? Describe the depositional landform by wind. [2+4]
b) What is Volcano? Discuss the positive topography developed by volcano. 2]
7. Classify the Nepal Himalaya based on lithology and describe higher Himalaya in detail. [2+3]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AU questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Define engineering geology as per IAEG. Describe scope of petrology -and structural

geology in the field of civil engineering in brief.

[1.5+1.5]

Describe internal structure of the earth with suitable diagram. What are the basis of the

study of internal structures? [2+1]
How do you classify minerals? Describe Isometric system with symmetry elements. ~ [1.5+1.5]
a) Define and describe texture of sedimentary rocks. Describe rock cleavage. [31.
b) What are the basis of rock identification in the field? [3]
¢) Describe physical and engineering properties of Limestone, phyllite and Granite. 3]
a) How is rock deformed? Describe type and stage deformation of rock. [3]
b) How do you classify Joint? . | [3]
¢) What is relationship between strike and dip? How do you calculate apparent dip
amount from measured true dip amount? [3]
a) Describe landform developed by erosion and deposition by running water and glacier. ‘ fS]
b) What is volcanism? Describe chemical weathering. [3]
a) Describe physiographic division of Nepal Himalaya. [3]

b) Describe classification of Terai zone with lithology.

ETYY
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Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary. -

Define geology. Explain scope and importance in the context of Nepal.

Candidates are required to give their answers in their own words as far as practicable.

Describe plate tectonics. What are the plate boundaries? Describe mountain building

process w.r.t. Himalaya.

3. Describe Hardness of mineral with scale. What are the elements of crystals?
a) Describe rock cycle with suitable diagram. How metamorphic rock formed?

b) Describe texture of igneous rock. -

¢) Describe physical and engineering properties of Quartile,'Dolomite and Granite.
a) How Fold and Joint formed? Describe parts of fault with suitable diagrams.

b) Describe classification of faults.

[0.5+1.5+1]

[0.5+1+1.5)

[1.5+1.5]

¢) Define attitude of bedrock. A sandstone bedrock dips at 32°towards N 60°W; Find out

strike of bedrock with illustration.

2) Describe geological works of river and wind, with landform developed in brief.

b) What is weathering? Describe volcanic products.
a) Describe geological division of Nepal Himalayas.
b) Describe lithology and altitude of Dun valley and Higher Himalaya.

* %k
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Mention relationship between civil engineering and Geology.
Describe plate boundary. How is mountain formed?

(2]
[3]

3. Describe physical properties of minerals. What are the elements of symmetry of

orthorhombic system?

(2]

a) How do you differentiate petrography and petrogenesis? Describe classification of

sedimentary rocks.

[1+3]

b) Describe engineering properties, texture and structure of schist, sandstone and

Phyllite.
a) Describe criteria for identification of fault in the field.

b) How do you classify fault and joint genetically? Describe.

c) How do you calculate apparent dip amount, when true dip amount is measured?

a) Describe factors for weathering. Mention erosional and depositional landform of

wind.
b) Describe classification of volcano.

Describe lithological characteristics of Higher Himalaya and Tethys zone. Describe

altitude and lithology of churiya range, fore Himalaya and Trans Himalaya.

* k¥
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[2]
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[1+4]
(3]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Mention the importance of geology in civil engineering. [2]
How is Himalaya formed? Describe internal structure of the earth in brief. [1+2]
How do you define Hardness of mineral? Describe isometric system of crystal. [1+2]
a) How do you identify three rock types in field? Describe texture of sedimentary rock.  [2+2]
b) Describe texture, structure, mineral composition and engineering properties of

" quartzite, limestone and Granite. (6]
a) How do you differentiate fault and thrust? What are field evidences of fold? [2+2]
b) Determine the strike direction of bedding plane when dipdirection in N40°W. [4]
¢) Describe deformations in rock strata. m
Define weathering. Describe depositional

a) Features developed by river [2+3]
b) Mention erosional features of glacier and underground water. (3]
Explain geological divisicn of Terai and siwalik zone. Describe lithology and altitude

range of Dun valley and midland. [3+2]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. ‘

How IAEG defines engineering geology? 2]

What is mountain? Mention different types of plate boundaries with neat sketch. [0.5+1.5]

Define crystals. Describe hardness and tenacity of minerals. [1+2]

a) Describe characteristics of igneous, sedimentary and metamorphic rocks. [1+2+3]

b) Describe physical and engineering properties of phyllite and limestone. [2+2]

a) Describe criteria for identification of fault and fold in the field. [4+2]

b) Dip direction of gneiss bedrock is S 17°E. Find out strike of such rock with neat and
suitable diagram. [4]

a) Mention the name of geological agents. What geological agents do? Describe
erosional features developed by air and underground water. [0.5+0.5+4]

b) Describe the causative factors for rock weathering. [3]

Describe tectonic division of Nepal Himalaya with suitable cross-section. Describe
lithological and elevation characteristics of Mahabharat Range. T [3+2]
: k%
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

How do you differentiate between Geology and Bngiﬁeering Geology? [1+1]
What is plate tectonics? Mention different types of plate boundaries. [1+1]
Define Moh’s Hardness Scale. Describe elements of crystals. i [1.5+1.5]
Define Petrology. Describe the classification of sedimentary rock. [1+3]
Describe physical and engineering properties of following rocks: [3x2]
a) Quartzite |

b) Slate

¢) Granite

Differentiate between Apparent dip amount and true dip amounts What is geological
compass? [1+3]
What is geological structure? Describe types of geological structure . [2+4]

8. Define Geological cycle morine. Describe land form developed by geological works of

running water. [2+2+4]

Describe tectonic division of Nepai Himalaya. Describe midland zone w.r.t elevation and
rock characteristics. : [3+2]

*%kk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.

The figures in the margin indicate Fuil Marks.

Assume suitable data if necessary.

Define engineering geology according to IAEG. Sate the scope and cbjective of
engineering geology. (1+1]
What is geological time scale? Describe the formation of Himalaya. [1+1]
How do you differentiate silicate and carbonate minerals? Describe the physical
properties of minerals. [1+2]
Define Rock cycle. What are the characteristics metamorphic rocks? | [1+3]
Describe the physical and engineering properties of the following rtjcks. [3x2]

a) Gneiss
b) Phyllite

¢) limestone

Describe the ditferent types ob delenmation in ook Give the seopaetrical classification
of joints with neat diagram. Ci3+3]
What is folt? How do you daflesentiate between tault, and tokd i the tield, Spe3)
Detine volcano. Differentiate between and crosion. Describe the different types of
landform produced by wind. [2+4+2]
Wnte down the geomorphic sub-division of the Nepal Himalaya. Describe the geolo y of

ser Himalaya. . (2+3]
¥k %k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt‘any Five questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What is geology? Write down the branches of geology. Mention the scope of

engineering geology. : [2+2+4]

b) Define plate tectonics. Describe Volcanism and its classes.

a) What is igneous rock? Describe texture of sedimentary rocks.

b) Define fault. What are the different type of joints? Describe them.

a)  What are the physical properties of minerals? Describe them.

b) Deline mass movement? Write down the mitiyation measures o proteet the slope
from transkytional fdare,

) What are the actvities thar shondd be caroed voun i the surfiee sile investigation of a
roid shemueent  Descnbe one ol them

b) Define rochmass, Witte down the properties of rock mass,

a)  What are diiterent types of river morphology” Write down the characteristics of river
that should be taken into account while selecting the site for construction.

b) How is Nepal tlimalaya formed? Write down the characteristics of cach geological
zone.

Write short noles on:

a) Attitude of bedrock
b) Overbreak

c) Thrust

d) MCT

ok

[5+3]
[3+5]
[3+5]

18]

RREY

8]
[315]

18]

(8]
[4x4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt any Five questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) How is the earth formed? Write down its structure and environment. [4+4]

b) What is seismicity? Describe about fold mountains.
‘a) Why do engineers carry out engineering geological studies in Nepal? Write down the

. rela’uonslup between oeology and earth science.
' ) b) Describe symmetry elements of crystals How are mmerals identified? Describe. [3+5]
a) How are sedimentary rocks formed? Descnbc texture of igneous rock
[3+5]

::b) Define fold. Describe effect and engmecrmo sxgmficance of fault.
a) How does mass movement occurred? Descnbe classification of landslide according to

Varne. - [3+5]1 -
b) Define site investigation. Describe sub-surfacc site investigation of foundation site of
_ aDam. . [2+6]
a) Define Over break Describe geological investigation activities in Tunnel [3+5]
' b) Descnbe Darcy s law. Describe types of aquifer thh suitable dlagram - [4+4]
' ’ [4x4]

W1tc short notes on:

a) Physical propertics of igneous rock

b) Engineering classification of rock masses
c) Interpretation of Topogapb_'c maps
d) Geology of Terai siwalik zones .

=
s

©n

[5+3]
[y

[3+5]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt any Five questions.

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

a) Define engineering geology according to IAEG. Point out the importance of

engineering geology in the field of civil engineering. Differentiate convergent plate -
boundary and divergent plate boundary. ' . [2+4+2]

b) Describe internal structure of earth with its neat sketch. What are the products of

-2) Types of volcanoes
D) Forms of sedimentary rock
¢) Unconformity . '
d) Isometric system )
Fxk

volcanoes? Mention them briefly. [4+4]
a) Define mineral. Describe physical properties of minerals. [2+6]
b) What is rock cycle? Discuss the various based to classify igneous rock. Hlustrate it
. with examples. : [3+5]
a) What is landslide different from mass movement? Describe repairing measures of 7 »
landslide. ‘ _ [2+6]
b) What do you mean by rock mass? Describe classification system of rock mass. [2+€]
a) What do you understand by attitudes of beds? Describe classification of fold. [3+5]
b) What is geological site investigation? Describe its methods in brief. [2+6]
a) D}SCUSS the tactonic division of the Nepal Himalaya. i8]
b) De§§;ribc river channel morphology. What are the geological works of running water?
Destribe the features developed due to geological works of running water, [3+1+4]
Write short notes on: | | [4x4]
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Candidates are required to give their answers in their own words as far as practicable,

Astenpt Al questions,
The figures in the margin indicate Full Marks.

V' Assume suitable datq if necessary.
1. Define engineering Geology. Highlight the scope of engineerihgv geology. [2]
2. How is Himalaya formed? Name all plate boundaries, . o [2]» ‘
3. Describe physical properties of any three rock forming minerals, A [3]
4. a) Describe rock cycle. Write the process of igneous rock formation. o ' 4[4] '
b) Write physical and engineering properties of following rocks.

)" Dolomite

ii) Slate

iii) Schist

iv) Quartzite

(3]

aj Define 'strﬂ«:e, dip and dip amount of a plane.
5) What is fold? With a neat and labelled diagram show different parts of a fold. Classify
feld on the basis of orientation of hinge line and axial surface, [i+3+3]

6. Define geological cycle. Describe types of weathering. . 2+37 .
. What are‘ the landforms developed by erosional activities of ri_vér. 2]
8. Discuss about the geological division of Nepal Himalaya with simplified cross-section. {31

XY

-
w
&

[1.5x4] . .
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Candidates are required to give their answers in their own words 2s far as practicable.

Attempt All questions.

All questions carty equal marks.

“Assume suitable data if necessary

What are the importances and objectives of engineering geology cOurse in civil

engineering? ' ' [1+1]

Mention any three evidences of plate tectonics. 21
[1.5+1.5]

Define moh's scale of hardness. Describe crystal symmetry

a) Describe rock cleavage. Write down the physical and engineering Dropemes of
limestone, phyllite and gramite. .

b) Write down the formation process of metamorphlc rock. Descnbe texture of igneous

231

5]

rock.
a) Describe about attitude of rock. What are the differences between true and apparent
dip? [2+2]
b) What js joini? Point out engineering significance of joint and fault. [2+4]
What is volcano? Briefly describe about location and types of volcano. [1+3]
Describe di different land forms produced by river. [4]
What are physxog_raphlc divisions of Nepal Himalaya. Describe the lithology of { .
. 34

Tibetan-Tethys zone.
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